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Canada  and  the  transil  of  Venns,  800 
Canaries :  cayenne  feeding  of,  946, 987 

rearing,  271, 991 
Canary,  asthma  In,  970, 991 
Osncer,  suspected  variable  sIsa  In,  497 
Omcri,  seta,  101, 161, 169 
Osnes :  ms^j.  and  min.,  suspected  variable 
stars  in,  497 

Tcnatid,  i>uspeo*ed  mriabls  stass  In,  497 

-(96),  980, 849 
Csnis  minorit  (P  vii.,  178),  171 
Oanoe :  canvas,  948, 906 

folding,  991 
Csns,  waste  tin,  609 
Csnvas :  artists',  87 

boat,  606 

946,966 


Changing  plates,  885 

Changing-lox  f  or  use  with  dry-plates,  940, 

Chsrooal :  converting  peat  into,  689 

furnace,  89 
Chaser,  Col.  DumUeton's  screw,  1 
Chasers  with  odd  threads,  making,  29 
Cheo)icfld  balance,  88,  111 
Chemistry :  address  in  at  B.A.,  600 

for  eogineers,  607 

honours,  663,  678 

institute  of,  examt .,  601 
Chemists,  to,  606, 628 
Cbsss  :  163, 186,  206,  228,  250,  272.  294, 
817,  840,  866,  880,  414,  487,  461,  486, 
600,  533,  668,  581.  6C6 
Children,  iliegitimate  and  will,  606 
Chime  dock  making,  807, 881, 402 
Chimney :  en  girders,  888 

rusting,  iron,  481, 455, 604 
China,  coal  in,  568 
China,  riveting,  546, 603 
Chineee  cement,  455 
Chromegraph,  410 
Chronomettr :  half,  970, 97B,  ill,  836 

tating,£i 
Chronology  of  telephonic  discoveries,  664 
Ctuysoide,  87 

Chudc: combined  oval  and  eccentric,  65, 
88,107 

doe,  for  lathe,  814, 338 

drill,  improved,  48 

—  simple,  402 

four-jawed,  989 

oval,  86, 86 


i>> 


canoe.  946, 966 

for  oil  painting,  prepoiingf  13 
Caprioomus,  suspected  vaflable 

427 
Csrbon :  bisulphide  of,  prism,  878 

dectro-depovition  of,  677 

redstanoee,  264 
Carbons:  connections  of,  368, 40O 

coppering,  881,  480 

cutting,  283 

for  Ledandi^,  48 

pure  for  the  electric  lisht,  982 
Cardboards,  bronstng,  68i,  668 
Cards,  cement  for  (dothh  228 
OamiTorous.  how  animsls  became,  493 
Carpenter,  the  Indian,  460 
Carpenter^s :  and  meson's  level,  Tnrti^i, 
694 

boich.  289 

saw,  dilupenhtf ,  407, 004, 886, 688 
Carpet,  inkstalns  00, 468 
Carriage  lampe,  railway,  488 
Cart  and  whMmaking,  187, 968, 669 
Casehaidening,  816, 887, 889 
Caasegrain  :  Gregorian  or, '48, 68,^67gj0 

mfrrors  of,  finding  distance  between, 
179 

tdeecope,  941, 071 
Cassiopeu,  sospeeted  variable  slsn  in,  487 
Oast ;  malleable  iron,  119 


Casting  aitteles  In  white  metal,  407 
^--^'-       brass,  19 


straightening  crooked,  616, 078, 68V 
Ckstoirr496^ 

Oat,  the,  1 

Catalogae  of  sospeeted  variable  slsis,  40O, 

427,  440, 476, 487, 690,  G48 
Cataract,  679, 801 
GMgttt,  testing  wine  with,  619 
Oattle,  weight  of,  18 
Ckvenne  feeding  of  canaries,  946, 987 
CeU :  action  in  the  vtdtaic,  889 

cheap  fonn  of  valtnie,  i 
Cement:  Chinese,  466 

for  maddne  carding  doths,  998 

for  glass,  186, 188 

for  knives  in  handles,  60r 

Fosyand,  f or  floon,  468, 489 

silicate  631 

VulosiullO 
Cemeteries,  photographing  fai,  407 
Centre  of  gravity  of  a  ] 

896 

Ctpheos,  sospeeted  variable  stars  te,  44B 
Oetos,  soneoted  variable  elan  In,  418 
Chain :  pnttt!«  in  watch,  988 

watch  fusee,  109 
Chair,  portable  lounge,  407 
Ghange-wheds  f or  screw-ootiing,  806, 069, 
I         669, 677, 690 


i:  drill,  home-madf.  828 

wire  and  small  screws  for  metal-work, 
961 
Churofawardens,  858 
Cirde,  area  of  segment  of,  8 
Cirdes,  areas  of,  in 
Circuit,  telephone,  42, 87, 110 
Circular  saw.  88, 167, 196, 946, 407 
Circulating  deomals,  886, 409 
Clstem:doeet,41 

Question,  808 
City  and  Guilds  Institute,  Science  at  South 

Kensington  and  the.  687 
Civil  service,  edence  ana  the.  19 
Clamond's  incandeecent  gae-lis^t,  614  * 
Clarionet,  411, 433, 468 
Clark's  process  for  softening  water,  467 
Clay  tobaoeo  pipes,  tipping,  88 
Cleaning:  end  repairing  watd^  94. 78, 96, 
186^188. 210,  254,  277,  801, 871, 417 

flowerpots,  17 

furniture,  888, 

geneva  watch,  40 

walQh,681 
Climate  for  astronomical  obeervatioo,  9 
dock :  Amrrican,  taking  apart,  48, 68, 184 

and  carillons  for  Bomtajr  nniverdty,  667 

and  watchmaking,  48 

battery  for  deetnc,  407 

chime,  making)  807, 881, 406 

curious,  40 

dial,  ndnUng,  688 

deetnc,  to  beat  minutee,  89 

dectro-magnetie,  968,  988,  880, 816 

illuminating,  482,  466, 688 

**  nutmeg,"  407 

Beid*ssdf Hkcting,  281 

tdl-tale  deotrie,  181 

to  strike  Quarter-bonrs,  408 

trains,  calculating,  167, 177 

wheels,  fitting  new  teeth  to,  882, 864 
Clocks:  gravity, 09 

gravitf  escapement,  600, 660 
dock-wned,  cutting  engine,  606 
Closet  dstera,  41 
Ck>th:Ametteim,180 

tracing  on.  62^^ 

waterproof,  182,906 
f^«4^iff  y  Mnsfihtng,  994, 944, 868 
Clothing,  waterproof,  888 
Cloiid#BBt  of  l&n  OMim,  898 
Clnb,  smateur  dramatic,  17, 89 
Coal :  atmospbsiio  air  required  fot  som- 
bustion  of ,  829, 888, 880»  488 

in  china,  668 
Coal-tar :  produeti,  80, 949 

soaps,  106 
Cobalt,  melsllorgy  of  ntdnl  sad,  610 
Cockroeohes,  998, 948, 988 
Cocoa,  manufaetnre  of  soluble,  19 
Cocoa-nut  on,  481 
0od4iver  oil,  108, 919, 946, 968, 888 
Cofferdam.  680i 
Coil :  and  vacuum  tubea,  488, 464 

diiBcultrWtth,  869.  464,  467, 688 

Gaiife's  medical.  886 

induction,  14, 16,  88,  186,  987,  884, 866, 
69,899,  M8 

intensity,  42, 201, 924 

largest,  679 

ttedSoal,  41, 9ff,  988, 818, 489 

Bitdrie's  Indnation,  669 


Coma  Berenices,  150, 980, 848 
Combination  machine,  478 
Combustion :  ilamclcss,  446 
fndand,60 

of  coal.  329,  888,  860,468 
Comet  Wells :  100.  126,  160. 19S.  216,  W, 
269,  281,  805,  826.  849.  377. 426. 427. 4« 
on  the  photographic  spectrum  of,  87S 
Comets :  and  a  committee,  977 
and  meteors,  5i 
on,  27 
tails,  616 
the  search  for,  79 
Comet-eeddng,  281 
Communication,  dectric,  88 
Commutator  for  intermittent  action,  38$ 
Companion,  microeoopist's,  880 
Comparison  of  star  msfnitndes,  64 
Compasses,  ships',  291 
Compensated  watebee^  999, 812,  SU 
Compound  engine.  Kirk's  double  cxpsa* 

sion,118 
Conacre,  sowing,  607 
Qopcave  lenses,  466 

Obnoentric  micsoscope,  the,  809,  SSO,  30 
Obncertine,  putting  steel  tongues  to,  881 
Concrete:  667 
bed  for  engine,  871, 291, 318 
vralls,201 
Condenser,  dectrie,  944 
Coned  y.  grooved  puUep,  186 
Confectionery,  colours  for.  829 
Connecting  -  rods,    grinding   iplNried- 

ended,  549 
Connections,  battery.  290,  889,  400, 110, 

488 
Connolly's  tdephone  exphange,  94 
Conservatum  of  solar  energy,  460,  an,KO 
Conservatory,  a  question  for  apeetrua 

snalysts.  314, 387 
Continuous  brakes:  10^  86, 83, 109,  ISO 
bill,811 

Mr.  fieynolds's  book  on,  439 
return,  100, 166, 696 
Continuous-ringing  deetric  bdl,  132 
Contracted  finger,  480 
Conundrum  bellows  front  camera  for  IS 

dry  q^vtfier  plates,  987 
Copper :  analysis  of  refined,  54 
boiler,  riveting,  118. 168 
hardening,  971, 291 
plate,  531 
salts,  68 

sheets,  tinning,  369, 490 
sulphate  of,  17 
tubce.  bending,  434 
Coppermg  carbons,  861, 480 
Coral,  growth  of  868 
Comcure%8l8 
Cornea,  opadtr  of  the,  89 
Corona  Boiealis :  848 

sn^ected  Tsriable  steis  {■•  140 
CoronsB,  Sigma.  570  .    . 

Ooiridors  of  time,  gUopis  throno^  the, 

826 
CoRosion,bolUr,488 
Corvns,suspeotsd  variable  stsis  i»»  448 
Cottsge  building,  888 

649,666,600  1 

988,834  ^ 


OoOs:  boftsrisa  and,  power  of,  699 

cheap  resistance,  807 

wire  for  induction,  800 
Cofai  brooches,  980 
Coke,  gas,  ovans  hsatsd  by,  189 
Oo1dsdderteg,81 
Obld-eir  engmes,  87 
Oold-water  soap,  549 
Collieries,  explosions  in,  860 
OoOierx  explosions,  cauas  of,  6 
CoUodionTballoons,  999 

dry,  607, 630 
Oohmr :  499,  «77, 489, 6M,  649, 67S,  606 

fQrterfn-cotta,884 

Phfltoeopher's  white,  406, 468 

Colouring  :gd[d,  487, 488 
sted  witlMUt  hMt,  668 
Oolonrs  for  conf eetioaery,  80 


wadding,  179 
Cough,  why  we,  801 
OouiomT* 


iVsUwof  eleetfo  statics  488 

Counting  apparatus,  antomstki  881 

Couplings:     universal     for     continw 
^Aes,  166,  902,  966 

wsggon,  and  railway  aoddrals,  674 
Court,  lawn  tennis,  466 
Courts  of  Justice,  oaths  in.  906, 988    ^  _ 
Coventrj  tricyde  with  Wcsttopp  sia^  CB 
Craters,  lunar,  138 
Cream  separators,  48 
Orisium,  doad  west  of  Msre.  896 
Crooked  castings,  straightcmng,  616,  073, 

697 
Crossbow,  681 

Crossing.  WilllsmS*s,  railwag,  STO      ^ 
crown  glass :  achromatae  tdeseope,  e,  873, 
848,852,402,686 

advomattsm,  604, 649, 898 


Otystal  Palace  deotrie  erhiMtiwi:  many 

signalling  i^yplianees  at,  88 
CrytftiOliain*  vessels  for  BpsoBi  arils,  468 
Cup  and  ball  microphone,  880 
Curious  do^  40 

Current :batinr7,  njeesnrtng  sliigtiid. 
100 
dectrie,  909, 814 
—  measuring.  608 
meter.  Edison's,  277 
secondary  in  one  dfreetion.  18 
Curvature  and  refkaetive  index,  flMSbV*- 
ment  of,  469  ^. 

Curved  forms,    prodneliQn  ai    hg  V^ 
attachmest  to  sMde-ie^  9  ,  _ 

Curves :  of  eflktasof  In  theeteaiii  H%m 
47 

Cnthbertf  s  compound  lever  hamsr,  16* 
Cuts  and  bruisss,  909, 990 
Cutter :  and  drilUng  InstmmeBt,  eemhiasd 
eccentric  cntter  and,  11 
bars  and  slide-rest  tools,  41ft 
new  lawn-edge,  049 
ml,  106, 16 


- 154,198 

C^^g :  balaaoe  imd,  680^  668 
carbons,  963 
frame.  198, 918 


deelro-metor,  687 
Cygni,dd^396 
Cygnus:  BirmiB«hsai*e  new  vnfisUs  Is* 
474 
sospeeted  variable  Stan  In,  449 
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Ctlmdff:  fkM,  repairing,  41 

«atcli«457,fi06 
Cj'lmden :  model  engine,  608 

proportions  of  in  compound  anginest  410 


DAOtTSSRE  and  hia  diaotnrery  of  the 
dervtopment  hj  yapoor  of  meiouijr, 

(476 
Dignemotyp^,  faded,  4B3 
D«ndsg  flfniea,  electric,  161, 180 
Tkaeen,  electric  light,  177, 191, 888 
>    Diaikl'ih«tter7,l8,208 

DiriEoew,  forma  of  Uffht  and,  5^4 
Dark-aUde,  cheap  and  efBcient  donUa,  10^ 

» 
Datk-«lidea,  cheap,  85 
Darwin,  C,  an  example  of  the  ad^nUflo 

xaatfaod.841 
Bate-mark,  181, 190 
Uataffl,  Ordnance,  434 
Datoriae,  oolonred  reaction  of  atropine 

aBl,a9 
OawUna,  Ftof.    Boyd,  on  the  anoient 

vatld,81,62 
Dap.  pointi  of  aonrise  on  longeat  and 

tbortert,  186,  S81, 896,  S77 
Demoitaia  nil  nid  verum,  192 
Dead  Uaok  for  l»aaa,  603 
Dcafoeas :  106, 430,  466,  481, 604 

aad  vrgetarianiam,  609 
Daifh  not  oniTeraal,  649,  607 
Decayed  teath,  atopping  for,  209,  247,  8U 
DftiiDalofth0T«ar,426 
Dedmala,  drcolatingt  866,  400 
Dedc  of  Y%cbt,  136. 168, 199, 248,  966 
Deelination,  moon*a,  426 

DBfree :  mna.  bao.,  292, 836 

«rf  [oD^ude,  length  of,  160, 161 
Ddphim,  beta,  8, 101 

Deipkinna,  anapeetedTariahle  atara  in,  449 
Deodoiiaing  paraffin,  631 
Dapoiitiog  trough,  312 
Dereetor :  simple  and  cheap  Qre,  810, 404 

thief,  886 
Dtfdoper:  diy-pUte,  868, 866, 677 

fmona  oxalate,  292 
Dereloping  tina,  enlargemanta  and,  903 
Development,  ozjUate,  266 
Deveap,  468,  474 
Diabetea,  8l0, 478,  629 
^a^am  meaaorer,  indicator,  97 
Maoaina  of  OBBiUating  enginea,  863 
Wal,  dodt,  pamting,  632 
Dula,  watch,  435 
Diamonda,  glamer'a,  885 
l>ttpaiagm,  iria,  for  varying  apeitura  of 
_   Dueroaoope  objectiTek  26 
Dietary,  ajifihfar,  464 
Dicta's  impnrred  ponoh,  78 
Diphfliaria,287 
D^bmaa,  diemioal,  603 
DiieQk)cation :  of  hriaka,  18 
^^patBt,181 
Diaease:  potato,  134 

skin,  106, 130, 168, 179,  S39,  310 
Dbmfection,  287 
Distillatioo,601 

Biridend,  liquidation,  605 
Ditiding:  apparatoa,  290 

mschmea,  Bamaden'a,  104, 131, 153 
Dif  ining-rod,  torpedo  detector  wdd  aclen- 

tlfle,441 
Division  ^te:  161,176 
for  lame,  the  conatrocticn  of  whfch 
prerenta  one  being  made  on  pulley, 

Dqf-eart,  reraniahing,  245 

Dog-chock  for  UtheTIl^  336 

Dome,  Vienna,  Mr,  Scott  RnaaeU  and  the, 

857.380,461,476 
Domestio:  tleotiio  lighting,  60 

amoke-conauming  atove,  263 
Doofwfaftener,  portable,  446 
Door-platea,  eompoaition  for,  891 
Doahle:  objeot-glaaaea,  161 

•tua,  8, 101, 160, 800, 688 

•team-thest.  SSO 

MtToIe,  832, 879 
Double  star:  zneaanrement,  difficulty  of, 

obscnration  in  twilight,  474 

work  performed  by  an  ISiia.  Calver  re- 
flector, 900 
Dowtt-draoght  brick  kOn,  812, 868, 406 
Draco,  aoapeoted  variable  atara  in,  475 
Dcaconia,  nuL  670 
Dramatic  dub,  amateur,  17, 39 
lMU:lfi8 

chock,  improved,  49 

~aiiDple,402 

ehoeka,  homemade,  323 
DriUing :  bicyde  huba,  664 

fluid,  161, 199, 312 

hutenmant,  combined  eccentrio  cotter 
and,  U 

naehhiea,lll 
Dtil]a:224,267,312 

broken,  41 
Driving  smith'a  fan,  13,^  37, 64 
^vngbdta,  adhedon  of  fliU,  123 
Drop  shutter,  968 
Drowdneaa,  466 
Dnm  timepiece,  66, 110 
Di7oollodion,607,530 
Drypkte:  developer,  368>  886,  434,  456, 
WT 

fatenafflfr.482 

PMognqdij,  elementary  laiaona  in,  6, 

£  ^  U'  *•  ***•  ^^»  ^»  ^»  266, 
806,838,947,372,420 

•Ta,48t 


Dry  plites  :  changing  box  lor  nae  fith, 
240,  286 

drying  raoka  for,  433 

landacape  photogr^hy  and,  808,  826 

ataina  on,  68,  88, 112 
i>rying :  box,  n^id,  225 

moulda,493 

racks  for  dry  platea,  433 
Dry-rot,  246 
Dulling  braaa,  331 
Dumbleton^  aerew-chaaer,  Col.,  1 
Durability  of  tubea,  411 
Dotertre^a  gilding  aolution,  19 
Dfdng:  fawn,  288 

indigo  blur,  863,  431, 480.  698,  559 
Dynamics,  problem  in,  630, 6^,  177, 900 
DynanMjte:  246.268.837 

we'ght  of,  488 
Drnamo :  Faraday'a  firat,  480 

laigeat,  679 
Dynamo-deetric  gmaimtoxB,  10 
Dynamo  machine :  131 

Oriaoom'a,  464 
Dynamo  n^adimea :  86, 49, 84, 169, 177,178» 
196,  288,  264,  283,  330,  387,  881 

and  g^vanio  batteriea,  127 

notea  on,  176, 288,  264,  888, 880,888,  478, 

amall,  217.  863,  404,  406,  411, 468, 601, 

628,651,672,601,698 
aparking  or,  178, 170 


BAMBS*  locomotire.  902, 844 
Evth*:  and  moon,  relative  motions  of, 
281 
internal  heat  of  the,  816 
rotation  of,  411 
Earthquake  phenomena:  analogy  between 

"  waterbaromer  "  action  and,  146 
Earth'a  di^ance  from  ano,  17 
Eboniaed  piimo :  repcliahing,  818 
Ebonising,  689 

Ebonite  diah :  repairing,  836,  860 
Jfiooeptrio :  chuck,  oonibtned  oval  and.  fif , 
83,107 
cntter  and  drilling  ioatrameot,  ooa< 
bined,  11 
Edipee :  caloolation  of  a  solar.  68 
orth< 


861 


of  the  ann.  duration  of  an,  877 
Edipaea :  aolar,  proiec'iog.  377 
Edgea  of  mounta:  gilding  the,  971, 
£dRii)gflata,402 
Kdiaon'a  :  current  met^r,  877 

deotrio  railway,  374 
Effg-end  template,  678 
Electric :  alarm,  17 

aro,  experimenta  vrith,  480 

—  in  vacuo,  801 

bell  for  oominuoua  ringing,  188 
bella,  18,  247,  335,  86^  40|» 

—  connecting,  180 

—  lightning  and,  269 
do^,  batterr  for,  467 

—  to  beat  mmutea,  80 
oommunicationa,  83 

commutator  for    intennittent   action, 

886 
current,  892, 314 

—  measurement  of  atrcngUi  of,  jBB,  606 
dancing  figures,  161, 180 
diachargea,  diflfrance  between  poaitire 

and  negative,  266 
engine.  16, 30, 311, 864 
gaa-lighter.  478 
human  akoll,  87 
lampa,  inoandeagent,  93,  138,  465,  457, 

679,  601,  603 

—  redatance  of,  181, 800 

light,  dangers  of,  176, 194, 838, 891 

—  for  woi  kahop,  468,  481 

—  from  a  oonaumer'a  point  of  vieWi  264 
306,381 

—  miniature,  888 
~  platinum,  169 

—  pure  car  bona  for,  832 

—  vrater  power  and,  113 
lighting,  666, 666,  ^9 

—  by  incandeaoenee,  29 

—  domestic,  50 

—  flre-riaka  of,  891 

~  from  ft  photographio  point  of  fi«V, 
481 

locomotive  engine,  461 

maohinea,862 

meter,  Spragae'a,  977 

meters,  806, 831 

motor  for  tricyde,  66 

-:  light,  801 

railway,  Ediaon'a,  874 

railwaya,49 

aign,41 

tell-tale  dodr,  181 

tranamiadon  of  power,  449 

wiree,  fixing,  160, 179 
Eledrical:    aoeumnlaton   or   Mdopdnry 
batteriea,  266,  V78, 346, 372, 490, 444 

diachaige,  phenomenn  of,  66J 

energy,Terry'a  method  of  diatrihnting, 
630 

indicator,  410, 456 

machine,  Voaa,  673 

meaaurementa,  466, 507, 661, 679 

queriea,  884,  664 

redfttance,  42 

unite,  288 

water-level  indicator,  482 
Eleotridana,  to,  666 
Eleotridty :  and  evi^Httation,  548 

and  flame,  676 

appUcationa  of,  9&  146, 167, 888 

fixing  gunpowder  by,  201 

lavra  of.  Ohm'a,  831, 868 

medical,  77 

aourcea  of ,  8(M3 

study  of,  666 

the  telectroacope,  or  aeeing  by,  151, 177 


Electridty :  thermo,  40 

T.  gaa,  863.  885.  406, 483, 456,  481 

what  ia!  445 
Eleetro-depodtion  of  carban,  677 
Electro-gildiDg,  18,  450 
Electro-magnet :  246,  267,  289 

north  pole  of,  411 
Electro-magnetic :  dodc,  963.  283, 330, 858 

motoraTlM,  238,  263,  SCO,  830 
Electro-magnetiam,  and  magndo-eleotri- 

dty,666 
Eleetro-magneta :  reaiatanoe  of,  269 
E'ectio-motor :  40,  332,  879,  55ft 

Cutlriaa,687 

lor  tricyde,  887 

Oriacom'a,  884 
Electro-plating:  608,608 

apparatua,  patent,  61 

rapid,  608 
iQedro-atatioa,  Ooulomb'a  Uw  of,  458 
Electroty  ping,  666 

Element,  another  man  out  of  hia,  474 
Ely  and  Verrington  aoddanta^  and  the 
antomatio  y.  nonHmtomatic  brakee, 
684 
Emboaaing  and  gflding  glav,  160, 504 
Emery  vrneela,  w8 
Emigrants,  hiota  to,  68 
Emolaion,  gdatine,  60, 88, 166, 169 
Eruund  for  ailTer  ininta,  886 
Enamelled  bowla,  465 
Energy:  oonservaton  of  aolar,  460,  681, 
560 

Perry's  method  of  distributing  electrical, 
680 

storage  of,  4 

trannmiadon  of,  561 
En«ine :  best,  455 

bumping  noise  in,  225,  246 

dromar  dividing,  104 

cold  air,  87 

compound,  IQrk'a   doable  expandoo, 
118 

concrete  bed  fbr,  271, 291, 818 

oylindera,  model,  603 

electric,  16, 89,  811 

—  modd,  384 

dectro-locomotiye,  456, 481 
for  driving  lathe,  89 

gaa.  beat  gaa  for,  416 

—  for  launch,  136 

—  new  Otto,  146, 466 

—  preaanre  m,  40 

—  the  **  London,"  78 

—  theory  of  the.  123         

govemora,  GKrdvrood*8  imiffomBentt  in, 

401 

horizontal,  41 

launch  aurface-oondensiog,  409 

loco,  with  broken  crank,  629 

new  form  of  ateam,  ^28, 462 

povrer  of,  901 

qoeriee,  860, 884,  467, 481 

traction,  484 

WilLima^,  428 
Engineering :  66, 245, 267 

enterpriaea,  modem,  667 

tdegniiphic,  864 
Engineer!,  chamiatry  for,  607 
Entginee :  blowing,  157 

Caledonian,  m,  245,  358 

gaa,  379 

Great  Eastern.  17, 100, 407,  434.  466 

Great  Northern,  100. 182,  300,  286 

Great  Weatem,  12, 87, 196 

Jenny  lind,  109, 196 

L.  and  N.  W.,  89, 180,  285 

L.  and  8.  W.,.ziew  ooupled  bogie,  87 

maaine,  modd,  859 

HidUnd,  902,  948, 868,  681,  668 

M.8.L.B ,  888, 866 

N.B.,  363 

North  London,  88 

oadllating,  diagraina  of,  883 

pattema  for,  800 

ateam,  oompariaon  of,  886 

triple-expandTe,  141 

winding,  horiaontal,  178 
Engliah:  and  Norwegian  flah 

towna,  fortified,  100,  118, 1^ 
196,823.866 
ExoLraH  Mkchaxio  :    imateor   Fboto- 
Rxaphen'  Sodety,  948 

Vloroeeopical  Sodety>  105 
Enmving  machine,  878, 468 
Bnurgcmenla :  and  developing  tina,  203 
'  phofo.,  67, 178, 482 
Equation,  287,  889,  818, 886, 858,  883 
Equatorial  and  altaaimutb  mounting,  new 

combination  of.  806, 8S8, 361,  m 
Eqninoxea,  preoeenon  of  the,  41, 68 
Equuld,  ddta,  680 

Endanna,  anapeoted  Tttiable  dan  in.  476 
Baoapement :  docka,  gravity,  600, 660 

horizontal,  182,  224,  270 

lever,  18, 88 

three-legged  g^trity,  134, 187, 178, 196 

watch.  179 
Eatimation  of  <•**»*>«"  334 
Etching,  871, 469 
Ether  atoppers,  jumping  of,  181 
Bthoxo  limelight,  41. 60, 107. 17? 
Eudid'a  Axioma,  629,  677, 600 
Evolution :  of  the  telephone,  81 

theory  and  praetioe,  106, 166, 265 
Examination  of  malt,  410, 433, 666, 678 
Examinationa ;    LuUtute  of  Chemiatry, 
601 

Seienoe  and  Art,  566 
Exchange,  tdephone,   ConnoUy'a,  appa- 
ratua for,  94 
Sxecntora  and  legateea,  118 
Exhauat  ateam,  lojeotor  worked  by,  467, 

481,618 
Exhibition :   of  trioydea  and  hicydes  at 
Birmingham,  73 

the  naval  and  aubmarine,  117 


1,110 
168, 178, 


Expanaion:  of  iron  In  theoiT and praetiee* 
406.477 

of  water  through  abaorption  of  gaaes,  51 
Experiment,  Uax  Roaenfeld'a,  ftO 
Expenmonta,  lecture,  61 
Explosion  in  firebox  of  locomotive,  244, 

288 
Exploaiona :  boiler.  Act  on,  463 

r  ausea  of  colliery,  6 

in  oollieriea,  360 
Explodvea :  gas-engine,  428, 458, 603 

improvementa  in,  567 
Expoanre :  for  gdatiixe  films,  135 

length  of,  118 
Exprees,  upedal,  on  Midland.  408 
'Xtraordinary :  chaUenge,  630 

T.  Otto,  481 
Ey^ieoe,  terrestrial,  198,  843, 866 
Eyepieoea:  241 

action  of,  828, 351 

aatronomical,  250,  SBl,  306, 328, 337,  351, 
506 

objeet-gUaaea  and,  9,  80, 172 

Steii^bdra,  468, 670 


FJUA.9.,  letters  by,  8,  63,  100,  I60, 
199,  236,  281,  326,  877,  425,  474,  619, 
670 
Fabrica,  waterprooflng,  224, 267 
Faded  Daguerreotype,  483, 529 
Failurea,  brake,  656 
Fdliiig  vrdght,  power  from,  266 
Fan,  driviog  amith'a,  18,  37,  64 
Faraday'a  firat  dvnamo,  460 
Fkt  from  mineral  oil,  aeparating.  111 
Fatty  anhydridea,  analysia  of  soap  and, 

197 
Fkuna  of  light  and  darknesa,  544 
Faure'a  aocumulatora,  549,  572 
Fawn  colour,  dyeing,  268  ■ 

Feathery  mist  on  the  m  .on,  497 
Feet,  flat,  106 

**  Fellow  Workman."  to,  62, 164 
Felt  for  organ  work,  223 
Fernery:  363,365 

pipea,196 
Feme,  41 

Ferxona  oxalate  devdoper,  202 
Feniilea,312 
Field  glaas,  361,  885 
Filagree alver,  c'e&nirtg.  435, 467 
Filtering  water,  66,  507.  5S0 
Fingera,  contracted,  430 
Fire  detector,  aimple  and  cheap,  310,  404 
Firebox  of  loco.,  e3q>lodon  m,  244,  2^8 
Fireproof  paint,  aabeetoa.  668 
Fire-riakaof  electric  lighting,  391 
Firing  painted  glaas,  muffle  for,  16, 110 
Fiah :  tteshwater,  267 

glue,  677 

guano.  Engliah  and  Norwegian,  110 

white  fungus  on.  43,  67 
Fiahlinea,  ouing,  666 
Fita.  810,  315 
Fitting  new  teeth  to  watdi  and   dock 

wheda,  832, 864 
niting-up  battery,  17 
Flame,  dectridty  and,  676 
Flameieaa  combustion,  444 
Flat :  how  to  make  a,  for  Newten'an  re- 
flector, 850,  430, 624,  571 

poaition  of,  100 
Plata:  Dr.  Hastings's  method  of  making 
and  testing, 80, 171 

edging,  402 
Flight  of  rifle  bullet,  315, 387 
Floor, 362 
Floora :  Portland  cement,  489 

staininff,  15 
Flow :  of  water  fh>m  pipe,  supposed  phe- 
nomenon with  regard  to,  811, 381 

— -  measuring,  629, 680, 677,  UOO 
Flower  pots,  cleaning,  17 
Fluid :  drilling,  161, 199, 812 

high  temperature,  200 
Fluoric  add  for  aoldering  iron,  14, 36 
^y.  where  the  house,  breeda,  447 
Flying,  Mr.  Hoy 'a  lecture  on,  ^ 
Focal :  imagea,  671 

length  of  photo,  lenaea,  182,  20O 
Fod,  lenaea  and  their,  62, 101, 166 
Focua  of  lanteina,  800 
Fosging,885 
Folding  canoe,  291 
Food,  vifanta',  106 
Footpatha,  righta  of  way  and  doaing  of, 

192 
Forecaat  of  atorma,  829, 377, 409, 463, 625 
Foreoaata,  weather.  404. 474 
Foreground  in  aketohing,  410,  429,  451, 

477,600 
FonnuU  for  railway  brakea,  167 
Fortifled  English  towns,  100,  112, 136, 168, 

178, 198,  223,  266 
Foasil :  sea-urchin,  imnreaaicn  of,  826 

ahella,  preserving  ana  arranging,  196 
Fossils :  poadble  sources  of  error  in  oom- 
puting  age  of,  445 

uniting  characters  of  pigs  and  monkeys, 
816 
Four-jawed  chuck,  238 
Fowls,  110 

Frame,  wheel-cutting,  127, 196,  218 
Framee,  picture,  338,  386,  409, 482,  604 
French:  expreaa  locomotives,  221 

locomotives,  335 

wire  gangea.  69 

private  study  of,  564,  OTO 
Freshwater  fish,  267 
Fret-aaw  and  Uthe,  14, 85 
Froat  and  batteriea,  838 
Fh)th,  178 

Fruit  grovring,  315, 3S7,  369 
Froit-treea,  grafting,  64 
Foel  and  combustion,  fO 
Fuller's  battery.  160, 179, 429 
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OAZVFVSaMdkid:  tMUar^SSB 

000,166 
CtaUkm  tdMoope,S36 
OatfBaie  bastenef:  from  dameati  akme, 
146 

impnnnmealt§fB,76 
€UtfuaitiDg  bnn,  888,  488 
Oalmoaieter:  48 

Mtatfe,180 
Gm:  l«tli,989 

battfy,  inipsoTfQMBti  of  hI^,  189 

boHforgii  enghiff,  416 

doelikttjr  T^  868. 986, 408, 456,  481 

for  labotmtory,  677 

fBOm  oib,  fat,  fto.,  88 

ibooptbx,  14 

corementa  in  phoio- 

iaad,46 

inpcoTCBMoti  in  tlio  noe  of,  866 

£.48,87 

^w»,  1«>,179, 190 

teicyooi  workod  by,  697 
On  wiinoi,  Sicmenr ■  improTod,  638 
Go*'''b'iinMB0,  fofulvuv,  944 
GM-ooko,  ofOM  hoftted  by,  183 
O— cnginot  ocploatTCf,  «28, 468, 603 

lbr]Mndli,188 

for  marine  prnpooa,  888 

faaproTanentaln  the  Otto,  408 

LoDdaa,78 

new  Otto,  146 

picarareln,  40 

riiding  Utfht  for,  901, 678 

thaocTofthe,  198 
Omooim  fnd,  utJUMUion  of ,  686 
'  of  wAter  throogh  ab- 


aantlgn  of  ^  .^t 
e*^^^uii  riiuaood's  mctttdeaoent,  614 
Ltfwin'ff  in r«iid««mt.  818,404 

8a>j%fctint^  ctectridti'  t.,  808 

OaiF^^.  eotapo,  d^ 
Gmt^iynmt  tiimttt'M  uid  Fhillip'a,  996 
QAUg^ :  BtrCEtin^ti mm  vire,  14, 110 
Fw&cb  wif*.  &y 

Gmr  wii«i  |Att«nii,  derice  for  Uyinff  out 

tcetL  ol,  4l£t 
0«aT!i,  pT>:>dacti<3ti  of  looped  flgorea  by, 

MS,  fitiS 
OeUtiDC :  cmulnoti ,  6^,  m,  166, 160 
filmi,  uvptMiir^  fur,  13S 
pUtrn,  drytni?;  IST 
pUtoB,  vt^Lni  OQ,  13&,  4^5 
O^tatino-chirjtidfc  of  idlTR- pietoiea  by  de- 

v«Iopfntnl,  143 
Cttnini :  doubl^^  a-^n  ia,  160 

ampeeted  Tariabie  ataia  in,  476 
Oenava  wateh  deaning,  40, 66 
Oeomphieal  oo-ardinatea  with  a  theodo- 

Oeoorraphy  of  plaata,  488 
Oeotogf ,  addrai^  at  B.A.,  800 
Oeometria  alide-^Mt,  660 
Ctarmany.  balloon  experimcnte  in,  803 
Gift,  deed  of,  166 
OOding:  book  edgta,  431 

glaai,106 

aokrtion,  Dotertre'a,  19 

liia  cdgeaof  moonta,  971, 991 

iratciinlatea,88 
Oin«rale.84 
Girder,  ehinin«r  on,  863 
Girflen,  veigbt  of,  886, 400, 607 
Girdwood'a     inmroretaienta    in     engine 

goreraon,  401 
Glancia,  awoUen,  886 
Olaaa :  oement  for,  135, 168 

ctdoored,  80 

ftmboaafpg  and  gilding,  166, 604 

nuurio  minon  of  ailverad,  499 

nmflle  for  firing  painted,  15, 110 

■peeoU,  grinding  and  poliahinv,  67, 198« 
179, 990.  986, 809,  896,  359,  691 

apoOt,  410,  488,  458,  481 

tnmaparendea,  64. 86,  698 
Glasa  or  enamel  onmm,  431 
Qlaaier'a  diamond,  886 
GUurfng  greenhonae,  909, 886 
GUmpae  throogh  the  corridon  of  time,  896 
Globes,  remoTOBg  old  Tamiah'f rom,  457 
Gloe,  n'h,  677 

Ohieing  belt  apUeinga,  946, 319 
Glyoerlne  fwm  aoap  lyea,  90, 40, 64 
Gold:388 

cleaning  dnU,  447 

eolonrinff,  487 

is  it  an  eJementary  snbstanoe  T  490 

plating  with  inaide  and  ailTer  ootaide, 
681,  551 

aolatioQ,  17 
Gold-dntt  Tarnish,  003 
Ooldash,960 
Ooniostat,  the.  71 
Good«  trains,  brake  power  on,  631 
Goremor.  a  steam,  604 
Govemon:  18 

Girdwood's  improTements  in,  401 
Gradients,  Tariation  of  speed  on  8t«ep,  880 
Grmf  ling  fmit-trees,  G4 
Gr4ining,  o^k,  410 
Gianitf,  polishhig,  431 
Grapes,  5S6 


Gratis  advertiasmentB,  107, 166 

Gravel,  287,  818 

Gmrd.  pit :  tramway  into,  836 

water  in,  94S  269,  280 
Gravity :  cenxre  of,  of  a  rerolTing  aystom, 
896 

docks,  60 

escapement  docks,  600,  560 

escapement,  three-legged,  134, 157,  178, 
198 

Tariationa  of ,  490 
GreaM :  raflway,  900 

waterwhed,  606 

wheeLa87 
GreatTEaatem  «ngiaes,  17,  100.  407,  484 

Northern  engines,  109, 189,  900,  993,  965 

Western  eupnes,  19, 87, 100, 96C 

—  Taeonm  brake,  312 
Green  atains  for  wood,  435, 481 
Qreenhonoe :  beatfaig,  361,  436 

portable,  999, 886 
Gieenwidi  riattation,  the,  809 
Gregorian  or  Cassgrain,  49, 53, 67, 00 
Greuiam'a  automatic  vaeanm  brake,  106 
Grinding  apherical-ended  connecting-rods, 

649 
Grindstone,  trueing,  987 
Griaoom's :  dynamo  madiine,  484 

dectro-motor,  884 
"  Urotrenor,"  wdght  of,  66, 87 
Growth  of  coral,  863 
Guano,  testing  the  parity  of,  80 
Gam,  transparent,  466 
Gxmi  jMste,  480 
Gun-barrel  staining,  86. 4S8 
Gnnpowder,  fltiog,  by  deetridty,  SOI 
Guttapercha :  joints,  198 

socket,  986 
Gymnastics,  360, 505 


HJSMOBSHOIDS,  820, 838, 361 
Haixvpring,  drawing  a,  910 
Half-chronometer,  270, 988, 311, 886 
Hammer :  Cothberf  s  compound  lerer,  166 


throwinff  the,  577 
lammer-iac 


Hammer-faces,  hardening,  607 
Hand  thredier,  12, 68, 85 
Handel  organ,  888 
Handles,  cement  for  knife,  507 
Hard:  soldering,  113 

water,  sof  tenlog,  507 

irdemng :  and  tempering  steel,  171 

brass  w&e,  41 

copper,  271,  291 

hammer-faces,  507 

iron,  467 

leather,  431 

Tn«M»hiin<4»^i  and  magnetism,  96 
Hardneas  of  water,  54, 64 
Harmonium :  blowing,  159 

or  organ,  40, 66, 110, 133, 167, 178, 248 

pan,  411, 488 

pedal  reeds,  569 
Bameia,  wire,  for  wearing,  454 
Harp,  Prince  of  Wale«,  2i6 
Hasttegs's,  Dr.,  method  of  making  and 

teating  iists,  80,  171 
Hay's,  Dr.,  simple  barometer,  239 
Beadstock,  back-gear,  138,  160, 179 
Heart,  palpitation  of,  602 
Heat:  861 

effect  of  on  a  battery,  270 

of  the  earth,  internal,  216 

Ftof.  Tyndali  on  aound,  light,  an^,  63, 
00,115 
HnUini^ :  ^roenhouie,  861, 435 

iron  faoopa  by  i^,  14 

room  for  Turlaah  bath,  289 

Boldeting^iroo,  G03 

water,  197, 179 
Hedging  in  sunspottery,  8 
Ueight  of  lanar  mountains,  measnring, 

519 
Hdnrich's  dynamo,  85 
Helicon.  304 
Herbarium  spedxnens,  poisoning  inseeta 

in,  464 
Hercules,  suspected  variable  stars  in,  475 
HerouUs :  mu*,  570 

seta,  806, 826,  349.  399,  496, 570 

—  as  a  test  fur  S^in.  teleacjpe,  377 
Hevdhis,304 

Hibernation  of  animals,  96, 164 
Uiggins's  cascade  bichromate  battery,  176 
Hints  to  emigranta,  62 
Bist^,  unwritten,  and  how  to  read  it. 

Home-made  drill-chudcB,  828 
Homoeopathy,  consumption  and,  384 
Homogeneons  immersion  objectiTea,  361 
Honours,  diemistry,  553, 678 
Hoops,  heating  iron  br  gas.  14 
Horuontal  escapement,  182,  224, 270 
Hot-air  or  vapour  bath,  354,  878,  384, 406, 

454,507,600 
Hot-honaee,  roof  for  lean-to,  41, 66 
Houae :  dn^,  inhabited,  828 

observatory  on,  474, 488 
Houte-ily  breeds,  where  the,  447 
Hub,  putting  new  to  wheel,  111,  168 
Hubs,  drilling  bicycle,  564 
Human :  mils,  600 

dkull,  eleetrio,87 
Hazley's  calculating  machine,  66, 106, 164 
Hydra,  auspected  variable  stan  in,  475 
Hydraulic  ram  or  waterwbed,  38 
Hydraulioff,  question  in,  969, 289 
Hydrometers,  comparison  of,  Vi3 
Hygrometer,  new,  406 

I0E-1CA0HINE8 :  improTsmcntsin, 
899 

small,  608 
Tci  OQ  psrie  Franffiis,  61 
Dluminating  docks,  432,  455, 628 


Hlnsion,  optical,  888 
Imagea,  focal,  571 
Imitation  marble,  451 
Incandeacence,  flectrie  Uriilingby*  29 
Incandeacent :  gaslight,  CUmond's.  514 

gaslight,  Lewis's,  343,  404 

bunps,  deetzie,  93, 136, 456, 467,  679, 601, 
608 

—  manufacture  of,  142 
light,  Regnard,  677 

Income-tax,  43, 66,  84 

Incubator,  658 

Indian :  carpenter,  the,  450 

locomottvea,  860 

natives,  screw-cutting  by  East,  379 

workmen,  286 
Indiambber,  631 
Indicative  symbols,  404,  477 
Indicator:  electrical,  410,  432, 465 

—  sub-dreuit  to.  246 
sidereal,  474, 483 

Indicator-diagram  meaaurer,  97 
Indigestion,  608, 506,  529 
Indigo-blue  dyeing.  3B3,  481, 480, 618, 662 
Induction:  coil,  14,  16,  136,  967, 866, 489, 
529,606 

—  a«  an  instrument  of  researdi,  119 

—  Bitchie'a,  562 

—  wire  for,  60S 
unfixdar,  655 

Ihdu^ophone,  Willougbby  Smith's,  978 
Industrial  Company's  aceount,  680 
Infanta'  food,  106 
Inhabited  houae  duty,  329 
Inhalatien,  compound  oxygen,  18 
Injecting  specimens  for  micreaoopie  ez- 

aminationa,  421 
Injector  vrorked  by  exhaust  steam,  467, 

518 
Ink:  588 

black,  570 

for  edff es  of  boots,  burnishing,  16 

for  rubber  stamps,  59 

marking,  924 

stains  on  carpet,  456 
Inaecta  in  herbarium  spedmens,  poiaaning, 

455 
Inspectors,  gaa,  S26 
InstantAueoas  photography,  68,  113, 136, 

363,865,489 
Institution  of  mechanical  engineen,  680 
Insulating  material,  409,  504 
Intaminatia  fulget  honoribus,  236 
Intensifler,  dry  plate,  482 
Intensity :  calorific,  183, 177 

con,  42, 182,  901, 224 

quantity  or,  189 
Inteatate,  508 
Iria  diaphragm  for  varying  the  aperture  of 

microscope  objective*,  96 
Iron :  and  Steel  Institute,  929 

bending  tools  for,  86 

blackleading  aoorched.  111 

chimney  rusting,  431,  455, 604 

expanaion  of  in  theory  and  praetice,  406, 
477 

fluoric  add  for  soldering,  14 

galvanising,  386 

alsze  or  enamd  on,  431 

hardening,  457 

hoops,  gas  for  heating,  14 

in  water,  384 

moulding,  176, 197, 218 

odd  waya  of  mdtinff,  124 

ships,  paint  for,  366 

tinning  and  galvaniaing,  602 
Irrationality  ox  the  spectrum  m  its  relation 
to  the  achromatiam  of  optical  instru- 
ments, 48 
Irregular  xorma,  Northoott*s  apparatus  for 

turning,  506 
Ivory:  266 

imitation,  403 

JAPANBSB  bronzes,  analysis  of,  616 

Jamming  of  tape  red  journals,  185, 178, 223, 
943,966,2f« 

Japanning,  247,  280 

Jeffrey's  tricyclo  seat,  428 

Jenny  lind  engines,  109. 196 

Jevons,  the  late  Prof.,  570 

JeweUen*  direct«>ry,  314 

Jewellery :  colouring  gold,  483 
repairing,  113, 134 

Jewelling  watches,  269 

Johnstone-Stoney  telephone  reviver,  194 

Joints  in  shafting,  umveml,  12,  85, 110 

July  Andromedes,  496 

Jumping  of  ether  stoppers,  131 

Jupiter :  83,  546 
markings  on,  590,  671 
phenomena  connected  with.  122 
physical  observations  of,  474 
reappearance  of  the  markings  o^,  498 
led  spot  on,  216 

KIDKBY  disease,  196 

Killiog  bottle,  579,  601 

Kirk's  double  espandon  compo  nd  en- 

ffine,  113 
Kitchen  boiler,  safety-valve  for,  314, 337 
Kitaon's  steam  brake,  531,  564 
Knees :  knock,  106 
■welling  and  pain  about,  397 

fnivea,  cement  for  in  handles,  507 
och's  theory  of  tuberculods.  Prof.  Tyn- 
dali on,  163 

L  AB0SAT0B7,  ns  for,  576 
Lacerta,  suspected  variable  suurs  in,  476 
Lacquer,  505 
Ijunp,reBdhig,334,8S8 
Lamps:  carriage, 466 

electric  incandescent,  03,  138,  455,  457, 
579, 601, 603 

—  manufacture  of,  142 

resistance  of  electric,  181, 200 


Lancaster,  to  Hr.,  40, 4t,  8BB,  410 

Landlord  and  tenant,  84 

Landacape  photogn^y  and  diy  pkUi, 

909.225 
Lantern  :  fomis  of.  202 

optics,  42.  429,  43a 

panoraxDic  slides  for,  101 

alide  outlines.  458 

elides,  553.  600 
Lathe:  68,119 

dlvinon  plate  for,  176 

dog-chuck  for,  814, 886 

engine  for  driving,  89 

fitting  diviaion  plate  to.  90 

fixing  whed  on  crankshaft,  183 

fret-saw  in,  14, 85 

]argeat,5  1 

matters,  218,  966 

oil  for,  13, 14 

oval,  19 

planing  and  milling  attachment  to,  10 

Bcrew-outting  in  ordinary,  381 

ahaping  attachment  to,  85 

stone-turning,  16 

with  double  heads  for  sliding  two  Aslb 
at  once,  467 
Lathea  and  Uthe-making,  35, 81.  lOT,  IM, 

176.  569 
Lathe-threads,  ornamental,  56, 80, 172,  IBS, 

829 
Lawaon's  boiler  explosioQ  experiae«^ 

920 
launch :  engine,  8urfaoe-eondensiDg,49 

gas-engine  for,  136 


ateam,  39, 49,  67,  89. 310,  834 

—  specifleatton  of,  986 
tabuUr  boilerB,  410,  5S8 

Lavatonr  basins,  275 
Lawn  edge  cotter,  new,  619 
t  awn-teonis  courts,  456 
Lead,  nitrate  of,  406 
Lease:  vatueof,226 

void,  675 
Leases,  drawing  up,  662 
Leather :  bag,  restoring,  834 

disc,  sobatitute  for,  482 

for  bdlowB,  157 

hardening,  431 
Ledanebe:  batteries  witii  and  wiOwot 
manganese,  889. 869 

battery  earbona,  43 

—  connections,  263, 984, 386 
oells,  960, 290 

—  deaning,  458 
Lectora  experiments,  61 

Lend  r^Uos :  17, 18, 84, 166, 916, 941.  9Sj, 
410,  467,  480,  488,  506,  696,  661,  Sb, 
678,605 
Legateea,  executoisand,  113 
Legs,  bow,  106 

TowHiing  money  on  tatl»-dee?s,  B05 
Length  of  exposure,  119 
Lens:  485,467 

Bariow,  68, 916 

focal  length  of  photo.,  200 

mounting  micro.,  336 
Lenaea:  and thdr f od, 69,  101,186 

concave,  468 

micro.,  mountLag,  180 

photo.,  179, 189 

propertiea  of,  917 

removing  BfiOU  from  teleacope,  100 

telescope,  160 
Leones,  maj.  etmin.,  inspected 'variable 

starj  in.  475 
Leonis:  260 

omicron,  150 

B,151 
Lcporis,  beta,  670 

lypuB,  suspected  variable  stan  in,  497 
Letfson  in  aasayins,  864 
Leeaons  in  dry-plate  photography,  6, 90. 

50,  77,  96, 124, 169, 189,  933,  955, 908 
Lettering  tombstones,  967 
Levd,  Turkish  carpenter's  and  iBa89B% 

594 
Lever :  eaeapement,  18, 36 

watch,  409 
Lewie's  incandescent  gaa-li^t,  843, 404 
LiabiUties,  tenants'.  675  , 
LUbiiity,  wife's.  155 
libra,  suspected  variable  stars  in,  W 
Lifting  water  by  motion  of  ship.  900 
Light :  electric,  dangen  of,  176, 194,  £», 
381 

—  for  workshop,  456,  481 

—  from  a  consumer's  point  of  riev,  SH 
806,831 

—  from  a  photogi^ihie  point  of  Tiew. 
421 

—  platinum,  159 

fauna  of,  and  darkneM,  544 
perception  of,  510  ^ 

sound,  and  heat,  Prof.  Tyndsll  on,  SI, 

90,116 
window,  575 
lighting :  dectric,  by  incandeseeuee.  9 

—  from  a  photographic  point  of  vff** 

Lightning:  and  lightning  coodoctoa^>?< 

oonductora,  907,  887,43^.  457 

tleetric  bells  and,  969 

railway  signal  boxes  and,  OOO 
lime,  duorate  of,  399 
limdight,  eUioxo,  41,  GO.  107.  IH 
link :  attachment  to  slide-rest  for  y>o» 
dudng  curved  forms,  9 

motion,  17,  89,  65 
liquidation  dividend,  606 
lithography,  89 
livadia,  the,  466 
Looomodve:  boiler,  modd,  577 

Bames,  909.  944 

electric,  456,  481 

explndon  in  finrbox  of,  241, 895 

mattera.  86,  111 
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rtb«  \ugnt  in  the  world,  286 

wMuiting  of  pifttM  in.  48t 

with  broken  onakahafr,  606,  529 
Locomotnres:  adbedve  w«i^ht  of,  13 

Bmtol  4nd  Kxeter,  S67 

fKnoh,835 

«ZpX«88«2Sl 

Q.H.,  407 

lodiAiuaei 

London,  Brighton,  and  8.  Gout,  8(7 

piston  tpeed  of,  18 
Lodnr,  law  relating  to  goods  o',  49 
LdodoB :  and  N.  western  engine^  89, 180 

(Cbrawall,  *o.)  88&.  863 

■ndSoath  Western:  continnooa brakes 
an,UO 

»e8ginee,87 

Brighton  and  Sonth  Coast  engineo,  607 
**  London  "^  gas-engine,  78 
Longitude,  length  oi  a  degree  of,  ISO,  161 
Looking^Iasses,  saT^rlng,  483,  fi09 
Loon,  modd,  664 
Looped  figures,  production  of  by  gearing, 

685,668 
Loange  chair,  portable,  4*  7 
Lahmating  bearings,  188 
Lunar :  cr«tars,  133 

Boutsins,  meafforing  height  of,  619 

phdoniena,  825 

ifiow4tne,l>7 
1^  tioap,  glyoerine  from,  89 
I^,  nupeoted  variable  stars  in,  407 
I^  inspected  varit ble  stars  in,  497 

XACHINS :  caloolatlng,  Huxley's,  66, 
106.164 

oomhinaUon,  478 

d]rDSjno,411 

eufraving,  878, 4fi8 

Onieom*!  dynamo.  464 

migneto^ectric,  200,  202,  336,  433 

povder  aixing,  198 

rotirfpill,  37 

fiDaUioe,606 

mmJI  milling,  28» 

Vo«  electrical,  678 

VABhing,86i 
libchiaea:  esloQlafinff,  628 

arilhDg,  111 

drnamo,  10, 35,  42, 84, 103, 162, 178,  238, 
90i,  288, 1180, 862,  478.  623 

-  iftill,  217,  863,  406, 468,  623,  661 

iee,  improvement  •  in,  322 

open-lronted,  636 

date  eleetrioal,  852 

Banifdfln*s  diridiiig,  104, 131, 163 
Vagie:  lantern,  microeoope and,  802 

-Btides.  629, 668,  677,600 

BtRon  of  silTttred  glass,  422 
MigiiMia,ri]ioateof,a03 
Magnet:  eleetzo,  246,  267,  269, 363 

~naitfapoleof,41l 
KagDfltie  bricks,  411 
Vigfiftiwn,  mechanical  ii>wi<ming  foA, 

Magneto-electric  siaohine,  200,  292,  836, 

488 
Magneto -electricity,  eltotro  -  magnetiBn 

M»d,66a 
Mftboginy,  darkening,  601 
Mais^iioginff  watches,  102, 174 
Valmto  toolholder,  218 
MaUflsble  osstingB,  112, 485 
Mtlt,  examination  of,  410, 483,  666,  678 
Man :  another,  ont  of  his  element,  474 

the  wodd  at  the  advent  if,  81 
Manaherter,  Sheffield,  and  Lincoln  en- 

ragines,2a8.866 
Mandrel:  handy  not,  847 

watch,2e6 
Manganese:  and  tbe  Leclancb^  battery, 
338,862 

o««^e02 
Manpftolnie  of  solable  cocoa,  12 
Maple,  deal  to  imitate,  681 
Maps,  constraction  of ,  286, 268 
Martlet  481, 480, 604 

iantatian,  481 

mnoriag  stains  from,  468 
MareCrisfami,  dood  W.  of,  328 

,,iacka,  199 
Marki,  date,  199 
Maiiiage.106 

ijaw,  the  plsnet  in  1881-2,  79,  100 
Ma^tletel,Tarkiah,694 
«^  telescopes  by  the  old,  80, 100 
Matekla,  strength  of,  16 
^>»lHnatioal :  d4. 467, 481, 689 
▼•  graphical  investigations  of  eomet^ 

"jwrwcnt:  difiBcnlty  of  double  star,  260 
of  electric  corr^ntPs  straigth,  89 
ox  refnetire  index  and  enrratnxe,  469 

£S?^5S!i:l?°*5?*^  **»  *^'  *'•» «« 

**««»-,  indicator  diagram,  97 
5<»«nw,  electrical,  664 
y*«niagsteam,16,66 
*<^:preserring,63 

«l«.fi08 

Jgapott  from  the  Ant^^es,  322 

toAfiuB  In  malted,  642 
«™aittl :  sction,  246, 367, 289, 313 

Mw.  f eeent  improvements  in,  189 

ggneou,  inatftotion  of,  600 
v!S?^  '^  magn  tism,  96 
S^joleians,  to  eleotridana  and.  666 
*«J21^.  41, 247,  289, 818,  482 

««acitjr,77 

2^  tad  pnetiee,  chaoffes  in,  640 

Jwarion,  studying  for.  679, 601 

»^3  88. 62, 106, 164,  194, 216, 289, 
yJ^lP^  ^*  *^  ^90,  478,  602,'628 
■^"•Ba,  404, 649 


tor, 


I 


Melting:  brass  dost, 292 

iron,  odd  ways  of,  124 
Mensuration,  problem  in,  199 
Mercurial  air-pumps.  442 
Mercury,  the  planet,  259,  805,  826 
Meridian  line,  how  to  find,  608 
Merlin  bicycle,  the,  886 
Metal :  plating  orgduio  bodies  with,  544 

weight  of,  bv  measurement,  187 

work,  wire  chucks  and  small  a 
261 

Metallurgy  of  nickel  and  cobalt,  616 
Metal-turninir  slide-rest,  205 
Meteorological :  241 

obterrattons,  the  Arctic,  491 
Meteors,  cometa  and,  64 
Meters,  electric,  881 
Micro,  fungi,  mounting.301,  325 
Microphone :  cup-and-bal ,  866 

oi\  tlie  action  of  the.  394 
Mi(»t>scope :  and  magic-lantern,  202 

concentric,  399,  380 

lenses,  mounting,  180, 199,  335 

objectives,  iris  diaphragm  for  varying 
aperture  of.  25 

power,  261,  281,  309 

relation  of  aperture  and  power  in,  374, 
396 

stands,  Wenham*s  and  Watson's  287 

Wenham's  nniveraal  inclining  and  rotat- 
ing, 143. 195,  217,  237,  260,282,300, 350 

wbat  shall  I  do  with  tbe  ?  282 
Microscopes  aod  microscopy,  281 
Microacopical :  679, 601 

club,  80 

looses,  366 

society,  Evolibh  Mscbaiiic,  196 

specimens,  injecting,  420 

vision.  Abbe  theory  of,  190 
Microsoopist's  companion,  330 
Micioscopy:  staining  fluids  in  vegetable, 
210 

wide  angle  objectives.  863 
MidLind ;  bogie  carriages,  135 

brakes  on  the,  460 

carriages.  Ill 

coaches,  Nos.  of,  368 

engines,  903,  343,  244,  882, 631,  663 

rauway,  sections  of,  601 

special  express,  862, 40t) 
Mildew  on  vines,  411, 466, 605, 629 
Milling  attachment  to  lathe,  planing  and, 

10 
Mineral,  adds  in  vinegar,  tests  for,  248 
Mineral  oil,  separating  fat  from.  111 
Mintny  questions,  814 
Minute  photography,  482, 629 
Mirrors :  aberration  of,  171, 402 

adjustment  of,  10,  83,  62, 80 

Caasegrain,  693 

deanmg  before  silvering,  80 

maffic,  of  silvered  glass,  423 

of  Caasegrain,  fhiduig  distance  between, 
172 

repairing,  699 

sUvering,  2U.  461 

testing.  828, 672 
Model :  electric  engine,  384 

engine  cylinders,  603 

loom,  564 

marine  engine,  860 

st^mboat,  89, 462 

—  boiler,  101 
Modelling  in  plaster,  528 

Monkeys,  fossils  uniting  the  characters  of 

pigs  and,  315 
Monoceros:  suspected  variable  stars  in, 
497 

tripro  star  in,  336 
Moon :  declination  of  the,  426 

feathery  mist  on  the,  497 

finding  position  of,  63 

map  of,  Webb's,  9 

motion  of  line  of  apaidea  of,  474 

mountains  in,  measuriog  hidght  of,  619 

relative  motions  of  earth  and,  381 
Morgan's  paper  for  photographic  purposes, 

476 
Mono  code,  reading  the,  603 
Mortgage,  84 
Mosquito  oil.  545 
Moas-oovered  steps,  531 
Mosses,  preserving,  699 
Motion  of  Sinus  in  space,  160 
Motions :  of  the  sea,  uUlisiug  (he,  279 

of  the  stars,  proper,  492 
Motor:  41, 134 

electro,  40,  886, 882,  462,  654 

—  Cuttriss,  587 

—  Grisoom's,  834 
rotary  water,  136 

Motors,  eleotro-magnetle,  104,888, 363, 309 

330 
Moulders  blacking,  301 
Moulding :  iron,  178, 197,  318,  310,  364 

name  plates,  patteraa  for,  197 
Moulds,  drving,  498 
Mount  eutnng,  160, 180 
Mountains,  height  of  lunar,  measur'ng, 

619 
Mounting :  combination  of  altazimuth  and 
equatorial,  306, 328, 350 

micro,  lenses,  180 

object,  886 

oleographs,  301 
Mounts,  gilding  the  edges  of,  271 
Moy's  lecture  on  flying,  813 
Muffle :  for  firing  painted  glass,  15, 110 


furnaces,  87, 64~ 
dus.  Bac.  del 


Mus.  Bac.  de^ee,  893, 381 
Musical:  box,  183 

instruments,  automatic,  13, 69, 188, 187 

shorthand,  291 
Muted  violin,  452, 648 

NAICB  plates,  pattems  for  moulding, 
197 


Nascent  oxygen,  14, 88 

Naturaliaation.  539 

KaVal :  and  submarine  exhibition,  117 

architecture,  exams.,  407 
Navy,  tbe  British,  118 
Nebula  in  Orion,  note  on  the  spectrum  of 

the  great.  61 
NcbuliB,  visibility  of,  381 
Megative    and    x>oaitive     eleHrical  dis- 
cbarges, diiferences  between,  266 
Kegratives:  p^>er,  37 

•nains  on  drv-plate,  88 
Newspaper  scienoe,  281 
Newtonian :  reflector,  flat  for,  860, 430, 671 

telescope,  288 
Nickel :  and  cobalt,  metallurgy  of,  516 

platmg,  157 
Nightmare,  627,  531, 668 
Nitrogen :  atmospheric,  431 

chlocide  of,  476 
Nitre-glucose,  902,  244. 267 
Noiiie  m  eogine,  bumpin^r.  225,  215 
North  Eastern  engines,  SG3 
North  London  engines,  88 
Northoott'sapparatus  for  turning  irregular 

forms,  60i5 
NorthomberJand,  observing  weather  in, 

670 
Nose,  polypus  in  tbe,  888 
Note-paper,  stamping,  468 
Notes :  astionomical,  70, 164,  264, 869, 464, 
685 

on  alloys,  802 

on  dynamo-^naehiaes,  176,  888, 864,  883, 
330, 882, 478,  622 

practical,  on  plumbinv.  2,  26,  74,  120, 
142,  209,  376,  898,  821,  846,  808, 686, 
562,566 
Nuisance :  street,  181 

water-closet.  203. 225 
Nut  mandrel,  handy,  347 

OAK  graining,  410 
Oaths  in  courts  of  justice,  3C6, 869 
Oatmeal  porridge,  602 
Oat«,  bleaching,  465 
Object  mounting,  409 
Object-glass,  theory  of  the  achromatic, 
180,  297,  344,  871,  893,  418,  440,  489, 
537 
Objcct-glaseea :  and  eyepieces ,  9,  80,  187, 
172 

double,  151 

making  and  coxreeting,  863 
Objectives :  lantern,  429 

oil  immersion,  861 

wide-angle,  288 
Objects  in  motion,  photogra^y  of,  168 
Observations:  amateur,  of  coming tnnsit 
of  Yeaus,  8 

of  known  double  stars,  160 
Observatory  on  house,  474, 483 
Observe,  what  to,  and  how  to  observe  it 

(astronomv),l68 
Observing :  a  beginner's  method  of,  603 

weather  in  Northumberland,  670 
Oocultation  of  a  star,  160, 286 
Ohm's  laws  on  doottidty,  881, 362 
Oil:  cocoa-nut,  481 

cod-liver,  106, 212,  346, 868,  889 

drying,  481 

free,  404 

for  lathe,  18, 14 

immersion  objectives,  861 

mosquito,  646 

on  wavM,  throwing,  660 

liangooo,  16 

silk,  606 
Oiling  fleh-Unes,  6B5 
Oil-fminting,  preparing  canvas  for.  13 
'*  Old  Mwsters,"  telescopes  by  the,  80,  100, 

151 
Oleographs,  mounting.  801 
Omnioycle,  brake  for,  366 
Oimci^  of  the  cornea,  62 
Ophiuchi :  lambda,  tau,  ftc,  849, 474, 570 

Sawyer's  variable  star  U,  496 
Ophinchus,  suspected  vaxijible  stars  in,  497 
Opinion  and  praetiee,  changes  in  medieal, 

640 
Optical  iUusion,  388 
Optics:  elementary,  370, 890 

lantern,  42,  433 
"  Otderic  Vital,"  to,  401, 671 
Ordnance  datuzn,  434 
Organ:  184 

a  comprehensive  treatise  on  its  manufac- 
ture, procural,  and  lodgment,  48, 121, 
206, 274,  800,  846,  416,  466,  612 

American,  181,  247, 209, 884, 310,  653 

—  two-manual,  219, 885 

and  how  to  make  it,  8 

clarabella  atop,  488 

front  pipes  of,  187 

Handel,  833 

hawnoninm  or,  40, 66, 110, 133, 167, 178, 

pedal,  90 

pipes,  110 

->  decorating,  388, 861 

reeds,  182,  234 

8t.  James's  Hall,  367 

smothered,  187 

tremulant,  480 

tuning.  166 
Organic  Dodies,  plating  with  metal,  644 
Or^an-playing,  246, 3^ 
Orion :  photographic  spectrum  of  the  great 
neoula  in,  61 

suspected  variable  stars  in,  407 
Orionis,  tnmexium  of  theta,  8, 474 
Ornamental:  bookcase,  how  to  make  a 
cheap,  34, 68, 176 

lathe  threads,  66, 82, 173, 196,  829 

slide-rest,  82, 131, 164, 176, 213,  280 

turning,  11, 35 

—  speumen  of,  487 


Oscillatfaag  engines,  diagrams  of,  333 

Ossiferous  or  bone  oaves,  68 

Otf  o  gas-engine :  improvement  in,  1 J6 

the  new,  145 
Outdoor  photographvand  dry  pla'cs,  5^ 
Outlines,  lantern  elide,  453 
Oval :  and  eccentric  chuck,  cotnbin.'d,  35, 
81 

chucks,  36,  88 

lathe,  19 
Ovens,  heating  by  gas  coke,  132 
Oxalate  oevelopmenr,  266 
Oxygen :  inhalation  of  compound,  18 

nascent,  14, 88 

ozonised,  for  bleaching,  183 


P.  XXIII..  100,  double  stars,  8, 101 

Packing,  484 

Paint :  analysis  of,  601 

asbestos  fireproof,  688 

black  for  window  sashes,  407 

discoloration  rf ,  181 

for  spanner,  20i 
Fainting:  180,666 

oU,  preparing  canvas  for,  13 

on  nlk,  157, 860 

stove  poles,  656 
Paints,  silicate,  333 
Palpitation  of  the  heart,  003 
Pan,  harmonium,  411, 433 
Panoramic  al'des  for  the  magic  1  .nt  m , 

101 
Pantelephone  transmitter,  160 
Paper :  negatives,  37 

sensitiaed,  17 

transfer,  black,  483 
Fapyroffraph,  270 
Parabouo  speculom,  abc< ration  of.  3!31, 

462 
Parabolisation  of  specula,  861 
Paradox  wheel,  the,  262 
Paraffin,  deodorising,  631 
Parallel  motion,  Watf  s,  247,  2G8»  313 
Paralysis:  83.  66,110 

telegraphists',  311 
Paris :  as  aseaport,  495 

plumbers  in,  201 
Partnership ,  661 
Pastilles,  perfumed,  456 
Patent :  law,  17 

office,  Brompton  and  the,  670 
Patented  or  not,  410 
Patents  for  1882,  606 
Pattems :  for  tegines,  200 

for  moulding  name-plates,  197 

gear^hedTuevioe  f^laykig  out  teeth 
of,  419 
Peaa-ashes,  370, 890, 839 
Peat,  oonverting  into  oharooal,  609 
Pedal:  organ, 90 

pipes,  888 

reeds.  885, 406, 481, 663 
Pedals  to  piano,  465 
Tedometer.  877,  885 
**  PeganredstufT,*'  to,  80 
Pegasus,   suspected    variable    stars    in, 

620 
Pendulum :  spring,  14, 68, 137 

timing  Ftench,  388 

watch  ebcapement,  160 
Perfumed  pasilles,  468 
Periodicity  of  »torms,  477 
Periosteal  rheumatutm,  835, 341 
Parry's  method  of  diatnbutiug  elec'riral 

energy,  689 
Perseus,  suspected  variable  stars  in,  620 
Perspiration,  excessive,  431, 486 
Phenomena,  lunar,  326 
PhUosophtr's  white,  405,  453 
Photo :  background,  183 

bath.  137, 169 

lenses,  179 

—  focal  length  of,  183 
Photographic:  16,88,136,345,840.269,829, 

336,  384,  436 
backgroand,  200 
camera,  654 

eolargementB,  67, 178, 482 
lers,  focal  length  of.  300 
paper,  Morgan's,  476 
shutter,  Beaumont's,  881 
society,  amateur,  343 
spectrum  of  Comet  Wells,  875 

—  of  the  great  nebula  in  Oriun,  61 
stock  solutions,  869 
transparencies,  16, 606 
varnish,  885 

Photographic  Society,  the  Poetftl,  4o5 
Photographing  in  oenutorifes  and  public 

buildings,  407 
Photographs :  retouching,  183 

transpareot,  606 

washing,  186 
Photography:  488 

advances  &,reoent,  446, 471, 494, 517,641, 
689 

dty-plate  and  landscape,  308,  885,  S8G, 

t!ementary  lessons  in  dry-plate,  6, 80, 60, 
77,  98. 124, 169, 189,  288,  856, 808, 886, 
847.800.372,420 
gelatme  plates,  17 
Lstantaneous,  68, 118, 186, 885, 482 
minute,  482,  629 
of  objects  in  motion,  168 
outdoor,  and  dry-plates,  59, 196 
spectral,  886 
Photometer,  wedge,  Prof.    Piokorin;  on 

the,  436 
Photometric  standards  and  improvements 

in  gas  illumination,  45 
Physics :  solar,  667 
latest  advertisement  of  committee  oo 
193 
Pby»iosraphy,  text-book  of,  504  662 
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pini,  18 
npsin,  291 
timing,  109 
warranty,  291 
wire,  coTering,  169 
—  rufety,  270 
Pickering,  Prof.,  on  wedge  photometer, 

Pioklet,  mixed,  eoi 

Pioo,St>4 

Pietore-framee,  838,  386,   400,  482,  481, 

004 
Pill  midline,  rotary,  87 
Pipe:  tonnd in,  187, 201 

itoppege  in,  884 

Telod^  of  dif  eharge  froD,  lit 
PipeeUT,  gxonnd,  178 
Pipea,  thrMde  f or  ateam,  699 
Piieea,  mapeoted  yartoble  atars  io,  B90 
Piaeia  auatralia,  aofpeeted  rarlatle  ttan 

in,G20 
Piadnm  (19),  160 
Piaton,  Jammed,  182 
Piaton-ipeed  of  locomotiTeik  18 
Pitoh  of  propeller,  609 
Plane,  adjoatabli*,  137 
Planing  and  milling  attaohment  to  lathe, 

10 
Plant  drying  and  aome  phenomena  of 

vegetable  death.  896 
Planti,  geography  of,  468 
Plaater:  eaata,  887 

modelling  in,  638 
Plat^maohioe.  mounting,  834 
Platea:  chanfring,  886 

gelatine,  436 

iteodl,  U 
Platform,  burgltr  alarm,  379 
Plating :  organic  bodies  with  metal,  644 

with  gold  inftida  andst]^erouk681, 664 
Platimang  ailrer,  268, 268 
Platinotypea,  toniog.  89 
Platinum:  electric  Tight,  152 

apongy,  181,  200 
Pleurisy,  488 
Plinina,  84, 100 
Piombera  in  Paris,  201 
Plumbing:  113 

practical  notee  on,  2,  98,  74,  120,  142* 
209,  216,  298,  821,  846,  898,  686,  661' 
686 

mvblem  in,  100, 407 
Pmaoning  inaeota  in  herbarhim  apedmena, 

464  ^ 

Pole,  north,  of  eleotnMaugoet,  411 
Polishing :  glau  f pecola.  67,  128, 172, 220, 
288,  800, 826, 862, 621 

granite,.481 

piano  keja,  002 

wardrobes.  602 
Polypoa  in  the  nose,  828, 860, 480 
Boov^rates.  18 
Poroos  slaos,  40 
Portable :  bedstead  table,  941 
1iOQaa.299 

„B  chair,  467 

Portland  cement  floors  in  lodia,  460 
Portskewet  pier  accident,  86f7 
Podtlon  of  flat,  100 
POaitifo  and  negative  electrical  diicfaaxges , 

diifecence  between,  266 
Potato  disease,  68, 184 
Pot-Dooni,  606 
Powder-mixiog  machine,  106 
Powders,  drying,  267 
Pbwer :  electric  transmission  of,  449 

fh>m  falling  weight,  966 

microscope,  961, 800 

of  engine,  201 

of  w«tcrwheel,  244 

relation  of  apertore  and,  in  mieroaeope, 
874 

teleecopio  aperture  and  aeparatfay,  670 

water,  480 
Pteoession  of  the  equinoxes,  41 
Precipitating  alcoholic  solutions,  64 
PreserratiTe  for  iitm  ships,  866 
Preserring :  meat,  68 

motsea.  662, 669 
Pta^ent*a  addieas,  Britidi  Aasodation, 

668 
Pxesaore :  of  water,  12.  ST,  64. 89, 119 

of  wind,  478, 601, 687.  660,  696 

on  railway  wheels,  160 
ipingto.  14, 64 
9  of  Walea  harp,  226 


Printing,  colour,  666. 600 
Priamrhliulphide, 


662,678 


roblem:  in  dynamics,  680, 668, 677, 60O 

in  mensoratioD,  199 

in  plumbing,  160, 407 
Ploduots,  coal-tar,  60, 242 
Pfogrees  in  telephony,  ceeent,  461 
Rtmellflr :  manna  acvew,  292 

piteh  of,  199 

ataering  aeraw,  684 

the  Traetrix,  496 
PnpeUeta,  acrew,  9, 60, 196, 901, 942, 678 
PMpelling,  &67 
Ptopertiea  of  lenMa,  217 
Proportiona  of  cylinders,  410 
Propulsion,  aerew,  166, 8i0 
Protuberances,  yiewing  the  aolar,  877 
Paoria  is,  106 

PU  lemeeua,  899, 427,  460,  476 
Puffs,  teTecal  more,  626 
Pulleys,  trooTed,  118. 186 
Pump :  boiler,  00. 112. 178 

Taeuum :  884, 449, 698 
Pumping:  88 

hy8team,41 

to  preasnre,  14, 64 
Pundi :  Dicta's  improved,  78 

for  boUef  platea,  884 
PorifyiBg  gas,  42, 67 


aXTAD&AKT  of  altitude,  289 
Quantity  andintensitv,  182 
Quaxteivhours.  clock  to  strike,  400 
Queensland.  267 
Queries  :  dry-ptate,  484,  466,  481 

entine,  467 
Quest  on  for  spectrum  analysts,  814, 837, 
869 

mfaaing,  814 
Questions :  sdenoe,  944, 898 
Quotations,  acknowledgment  of,  670 


BAIX*8,  steel.  89 

Bailway:   aoddenta,    waggon    eouplinss 
and,  674 
brake  formula,  167 

—  triala,  110 

brakes,  180, 177, 265,  884. 883 

—  continuous,  86, 196,  480 
crossing,  078 

eunres,  Si70 

Edison's  electric,  874 

grease,  900 

prospects  in  Australia,  267, 818 

run,  oulekest,  4S6 

signal  boxes  and  thunderstorms,  600 

airaalllng  appliances  at  Crystal  RUaoe 
JDectric  Exhibition,  18 

aignala,  427.  469, 474,  476,  601,  698, 648, 
670.  678,  665 

trucks,  sise  of,  406 

wheels,  pressure  on,  160 
Bailways :  electric,  49 
'—economy  of,  79 
Bainband  speetroecopy,  88 
Rainbows,  reflected,  621 
Rain-water  tanks,  201 
Raising  water.  247 
Bam,  hydraulic  or  water-wbeel,  88 
Bamsden's  dividing  machines,  104,  131, 

168 
Baoge-flnder,  Bolton,  298 
Rangoon  oil,  16 
Rates,  poor,  18 
Reaction,  chemical.  270, 290 
Beading :  lamp,  812, 884, 407 

Motse  code,  608 
B'amers,  tempering,  29 
Beceiving  telephone,  new,  146, 177, 917 
Heeds :  organ,  182,  224 

pedal,  866,  408.  431,  662 
Beflecting  telescope,  69 
Befractive  index,  measurement  of  eurva- 

tureand,469 
Refractors,  40 

Refrigei»tio&  simplified,  910, 964, 809 
Befrigerator.  87, 677 
Begulator,  dock,  815 
Regnard  incandescent  Ump,  677 
Raid's  patent  self-aotiog  doek  aystem,  931 
Bepairbg :  and  deaaing  watdies,  94, 78, 
96, 108. 119, 166, 187, 900, 910, 964,  277. 
999. 800,  871.  417 

cylinder  f^oe,  41 

jeweUery,  118,184 

minora,  609 

piaoo,  291 

watch,  291, 606 
Replies :  legal,  17, 18, 84,166.916,941, 965, 
829,  480.  606.*626,  661,  676 

medical,  10,  liS.  62, 106, 164. 916, 267, 810, 
828.  867,  478,  602,  696 
Repolishin^  ebonised  work,  812 
Research :  mduction  eoil  aa  aa  instrument 
of,  119 

sdentific  and  the  Royal  Society^  197, 160, 
198 
Reaistanee :  coils,  efacap,  807 

eleotricsl.42 

of  eltctric  lamps,  181, 900 

of  electro- magnets,  960 

of  ring  to  collapae,  290 
RespoostbiUtiM,  anctioneer'a,  941 
Rert«ring  leather  bag,  884 
Retouching  photoa.,  189 
Ke-varaishiog  dog-cart,  945 
Revcnible  atereoacope,  taew  f onn  of,  988 

Bevlews: 
A  Treatise  on  the  Transit  Instrument, 

by  Latuner  Clark,  488 
Art  Inatruetion  in  Kagland,  by  F.  O. 

Hulme,  612 
Bibliographie  Otetfrale  de  rAstvoiaainie, 

by  J.  C.  Houseau  and  A.  Lsfleaater, 

962 
Contlnuons  Raflway  Brakee ,  by  Michael 

Reynolds,  489 
ileetrio  Lighting,  by  Comtedn  Moncd, 

274 
Elementary  Lessons  in  Bleetridty  and 

Magnetism,  by  8.  P.  Thompson,  46 
Handbook  of  the  Folariseopo  and  its 

Praetioal  Applicattona,  by  M.  Landolt, 

891 
Information  about  Lightning  Conduc- 
tors, by  R.  Anderson,  207 
Lectures  on  the  Sdence  and  Art  of  Sani- 
tary Plumbing.  K74 
Light,  a  oourse  of  Experimental  Optics, 

by  Lewis  Wiight.  611 
Miscellaneous,  46. 164, 274, 892.  619 
Modem  Mttrology,  by  L.  D.  Jaokaoo, 

164 
Progreas,  by  J.  Piatt,  274 
Bailways  and  Loeomotives.  by  J.  W. 

Barry  and  F.  J.  Bramwell.  168 
The  Action  of  lightning,  by  A.  Psmell, 

907 
The  Briti^  Navr:  ita  Strength,  Be- 

sources.  and  Adminiatration,  by  Sir 

Thos.  Brasser ,  118 
The  Hall-Marking  of  Jewellery,  by  O. 

£.  Gee.  61t 
The  Law  of  Kotmfc  Older,  by  B.  Brown, 

jun.,  392 


The  Marine  Steam-Xngine,  by  R.  Sen- 
n€t%  273 

The  Soientifla  Basis  of  National  Pro- 
gzess,  by  O.  Oore.  164 

The  Theoretical  and  Practical  Boiler- 
maker, by  6.  NichoUs.  619 

The  Watchmaker's  Handbook,  byCUu- 
dius  Saunler,  46 

Useful  Information  on  Electric  Light- 
ing, by  KiUingworth  Hedges,  46 

Vibratory  Motion  and  Sound,  by  J.  D. 
Everett,  164 

William  Hedley,  the  inventor  of  RaQway 
Locomotion,  by  J.  M.  Oarr,  974 

Revolving :  gas  burners,  944 

system,  centre  if  gravity  of,  896 
Rheocord,948 
Rheolyser,  819 
Rheumatism :  10, 164 

periosteal,  225, 244 
Rhubarb  wine,  61O 
Bifle-buUet,  fl^t  of.  816, 887 
Bight  of  way,  192,  20^ 
Ring,  resistance  of,  to  collapse,  290 
Rtsing,  early,  946 
Ritchie's  induction  coil,  552 
Rival  brakes,  practical  test  rf ,  511 
Riveting :  obioa,  482.  546,  608 

eupper  boiler,  118. 168 
Poller  bearings,  adjuatalle,  890 
Rollers :  turxmig  calender,  68, 87 

wringing-macbine.  15 
Roof :  for  lean-to  hot-house,  41, 66 

ventilator,  368 
Roofing,  slate,  48,  67 
Room,  heating  for  lecture  experiments, 

Rosenfeld's  lecturs  experiments,  81 
Rotary :  pill  machine,  87 

water  motor,  136 
Rotation  of  the  earth,  411, 425 
Royal  sodety  and  sdentifie  research,  197, 

160,193 
Rubber :  goods,  hardening  of,  418 

Btampa,  ink  for.  62 
Russell,  Scott,  and  the  Vienna  dome,  867, 

880,  451,  476 
Rust,  preventing.  608 
Rusty  water-pipes,  438 


8AQK  marking,  199 

Safe.  meAt,  608 

Safety-lamps,  improvemonts  ii),  890 

Safe^-valve  for  kitchen  boiler,  314,  887     . 

Sagitta,  suspected  variable  stars  in,  620 

Sagittarius,  suspected  variable  stars  in, 

690 
St.  James's  Hall  organ.  967 
Sal-ammoniac  cell,  Tolmaa's,  61 
Sale,  bills  of,  681 
Salt,  test  for,  112 
Salted  meats,  trichinae  in,  649 
Saltnees  of  the  sea,  896 
Sanitary  pipes,  glazing,  631 
Sausages,  87 
Saw :  drcular,  8S  167, 196,  407 

—  speed,  of.  246 

Saws,  sharpening,  159. 407,  552 
Sawyer's  variable  U  Ophiuchi.  420 
Scholarships,  Wbitworth.  483 
Science:  and  dvjl  service,  12 

at  South  Kensington,  463,  498,  627,  647 
697 

for  artists,  429 

aueaUons,  944. 883 
leoretical  and  applied,  663 
SoiBMTino  Nsws :  7, 81, 62, 78, 99, 125, 149, 
170,  191,  215,  235,  966,  980,  80S,  826, 
848,  876,  388,  424,  448,  478,  496,  618, 
644,  669,  692 
Sdentific:  divining  rod,  441 
research  and  the  Royal  Sodety,  197, 160, 
198 
Sdentiflo  work,  private  mimifloenoe  in 
oonnection  with  real,  6 

Soi«ntiflo  Sooietles  :— 

Meteorological,  81, 170, 957.  375 
Royal  Astronomical,  do,  147.  234.  824 
Roysl  MioOBOOpicai,  147,  100,  218,  267, 
897 

6corpiu8,  suspected  variable  stars  in,  690 
Screw :  chaser,  Od.  Dnmbleton's,  1 

heada.  colouring,  864 

propeller,  a  ste«rinir»  664 

—  toe  Traetrix,  495 

propellers,  9,  60,  84,901,  949,  999,  661, 

673 
propuUion,  155, 819 
threads,  66, 83 

—  cutting  with  slide-rest  only,  867 
Screw-cuttmg :  by  East  Indian  nativeB, 

979 

ehange-wheels  for.  606, 629,669,677, 689 

in  an  ordinary  lathe,  381 
Screwdriver  improvementfSirB.  Beckett's, 

63.  85.  107, 180 
Screws :  binding,  subetitate  for,  182, 20O 

small  for  metal-work,  261 
Scrofula,  195 

Scutum,  suspected  variable  atars  in,  690 
tea :  saltnees  of.  886 

sound-signalling  at.  297 

utilising  motioni  of,  979 
Sealing-wax.  652 
Search  for  comets,  79 
Sea-sickness,  287. 818,  886, 884, 480 
Rests,  water-closet.  600 
Sea-urchin,  impression  of  a  fossil,  326 
Secondary:  batteries,  230,  247,  292,  852, 
400,691 

—  electrical  acctmiulaton  or,  956,  278, 
846, 872,  420,  444 


Secondary :  batteries,  iiiipiiimsBliiMa 
battery.  SeUon-Voldkmar,  lU 

—  dmple  fonn  of.  284 

—  Sutton'r,  181,  900,  944. 291 
current  in  one  direetioo,  18 

Sections  of  Midland  railway.  601 

Seeing  by  dectzidty.  151. 177 

Segment  of  circle,  area  of,  8 

Selenographiosl,  100,  9^4 

Self-stferiog  bicyde  brad.  346 

Sellon-YoleKmar  seoosdOT  bettey,  lU 

Sensitised  paper,  17 

Separators,  crean^  49 

Serpens,  suspected  variable  alais  hi.  AM 

Sezpentis,  ddta,  ^.,4140 

Sewer  gas,  160, 179, 109 

Sewers,  velodty  of  water  in.  100,  111 

Sewing-machine,  defective,  664 

Sextans,  suspeeted  variable  itam  io,  M) 

Shaft :  186,  :(91 

vertical,  818 
Shafting :  noise  in,  991, 813 

universal  jotnta  in,  19. 86, 110 
Bhariit^g  attaehinfsit.  86 
Shed,  ventilating,  weaving.  834 
Shellac  vamisbTbUek,  679, 600^  609 
Shells,  preaervmg  and  aixangiag  iamSix 

196 
Ship,  lifting  water  by  motion  of,  20O 
Ship*'  compaaaea,  991 
Ships,  preservative  for  iron,  9&8 
Shocking  coil,  436 
Shop  wnnldes,  k9 
ShOTthand,  musical,  991 
hhot-making,  966 
Shrinking  wood,  658 
Shutter :  drop,  268 

photograohic,  Beaumont's,  881 
Sidereal  indicator,  474, 483 
Siemens :  armaure,  466 

improved  gas-burner,  686 
Sign,  electrm,  41 

Signal  boxes  v.  thunder  and  Ufhtaiag,  M) 
Signals,  railway,  427, 452,  474, 476,401,  AC 

518, 670,  673,  605 
Silica,    artificial   foma  ol,    rssssiMtsg 

agate.  892 
Silicate :  cement,  631 

paints.  833 
Silk :  balloons,  covering,  347 

painting  on,  167. 860 
Silver :  filagtM  brooches,  486, 407 

platinising,  968,  969 

prints,  enamd  for,  886 

pure,  668, 678, 600 

recovery  of,  £61, 431 

solution,  17, 66 
savored  glaaa  magic  miRtffs,  499 
Sdvering:  looking  gisssds,  600 

metals,  alloy  for,  404 

without  a  battery,  644 
Siphon,  midergroond,  184 
birius,  motion  of,  in  spaee,  160,  Hi,  ttt. 

877 
ai» :  and  power  of  boOea,  calsnistbir. 
287,886 

of  battery,  886 
Skate,  American  trioyde,  669 
Skates,  wheel,  946 

Sketches,  astro.,  bluejnroeess  for.  80i 
Sketching:  foreground  in,  499.  411.  477. 
600 

stool,  484,  466 

with  the  tdeooope,  910 
wnmarxsoi 


Skin :  brown  "**''W  on.  196 

diasase,  106, 180, 16S,  999,  810 
Skull,  electtio  human,  67 
Slabs,  poroua,  40 
Slate  roofing,  48 

Sleeplessneas,  vegetarianiflB  and,  874 
Slide :  cheap  doiible  dark,  10' 

Tadpole,  987 
Slide-reat :  geometric,  660 

metal  turning,  995 

omamMital,  §2, 181, 164, 178, 918,  lae 

tools  and  cutter  bass,  4i6 
Slides :  cheap  dark,  80 

lantern,  outlines,  4<*.8 

magic-lantern,  699, 668, 677, 600 

panoramic  for  Initefai,  101 

tedpole,984 
Slidevalve:64,66,86 

—  or  pistouf  13,  88 
Smeaton's  block,  426. 450, 474, 476 
Smith.  Willoughby,  indoctophoae,  278 
Smithes  fan,  driving,  13, 87, 64 
Smoke-eonsumlng  atove,  ilouiiatifi  90 
Snails:  aa  medicine,  65, 188 

edible,  656 
Snow-line,  lunar,  197 
Soap :  anslysis  and  fatty  anhyliftdes.  197 

odd  water,  649 

lyea,  glycerme  from.  99 

making,  886,  464 
Soaps/  ooal  tar,  106 
Socket,  gnttsperoha,  268 
Soda :  caustic.  61 

for  Bennett^s  battery,  80 

BilicAte  of,  566,  678 

test  for  bicarbonate,  411 
Soda^lime,  86, 134 
Sodium :  carbonate,  monohydntt,  166 

salts,  268,  290 
SoUs.  analyds  of  186 
Softening  water,  daiic's  pcoeea  of,  ^ • 

607 
Solar :  eclipse,  oslenlatfon  of.  68 

—  projecting,  877 

eaergy,  on  the  eooasrvatioB  of,  4M.  O^ 

660 
physics,  667 

—  Utest  adveKtlmMot   of 
on,  192 

protuberances,  viewing  the,  877 
Soldering:  110 
autogenous,  87,  04 
odd,  81 
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^    hMd.  113 
flaorie  mdd  for,  14,  38 
heatioff,  698 
Eolation :  Dutntra'a  gUdinff,  19 
ffold,  17 
tilTer.  17,66 
Bomeitet  Mouse  atiAlys'i,  160 
foot,  aaalyHU  of  196 
Sound :  in  pipe,  137,  301 
light  and  heat,  Prof.  Tyndall  on,  53, 

90,  US 
rignalling  at  tea,  296 
Boondboaxa,  wood,  vioUa,  62 
Sotxreea  of  eleotridty,  308 
'  Sooth  Kenirinrtoo,  •denoe  at,  468,  498, 

517,  647,  674,  607 
Spaanent,  paint  for,  201 
toeaUng  tobee,  968 
Seoiileataon  of  a  steam  Uiineh»  S86,  SIO, 

867 
Qpadmens,   lnjeetiiMr«  fov   mioroeoopical 

eauBinaikm,  420 
Rpectaoles,  467 
Bpeetm:  tablMof.  670 
'  vltra-Tiolet  qiaw,  report  oo,  60t 
Speotral  photography,  236 
Bpeetzofloope,  minktose,  179 
SpedroMopf,  rainband,  88 
Bpectmm:  analyits,  a  question  for,  314, 
1      887 

i  tmtioDalitf  of  in  rslationtotheaohro< 
matism  of  optical  instnunenta,  46 
pihotogxaphie,  of  Oomet^eUs,  876 
:  Binding  i' 


^  glass,  67,128.172. 290, 

S86, 809,  896,  862,  691 
parab61is«tion  of,  861 
flj^eeolam :  abesratjoci  of  a  paxabolio,  851, 
459 


—  Mr.  Wassell's,  810. 817, 380 
%eed :  of  tnuna,  question,  468 

piston.  18 

variations  of  railway  on  steep  gradients, 
880 
Spherical-ended  oonneoting-rods,  grind- 
ing, 543 
Spbal  appanttos,  867 
ripoat  glass  shelves,  483,  466 
Spckee,  tinning  bio>ele,  64 
Bffoogy  platinum,  181,200 
Bpois  on  t»Ieseope  lenses,  179 
SpB^rae'a  electric  meter,  277 


.     .      blind,  466 

pcidnloai,  14, 66, 187 

lelncing  baUnce,  with  acid,  17 

tfbny  CP 
8pAga^  balanee,  270 
Sjpnn  wiro,  169 
Bisffe,  movable,  888 
BUin,  green,  for  deal,  fte.,  486 
BUiniog :  floors,  15 

fluids  in  vegetable  mieroecopy,  210 

fnn-baRel,86 

i7esmore,60S 

vails  and  plain  decorations,  868 

vmhiut.  246 
Stains :  for  deal  and  whife  woods,  481 

oo  dry  plates,  68, 88. 112 

oo  gelatine  flhns,  186 
Stsnuneriug,  480 
Stamping  note-paper,  46R 
^tsmpi*,  ink  for  rubber.  62 
8tsaaardo,  pbotometric^and  improvements 

in  gao  illnmination,  46 
8(ar :  atlas  for  amateurs,  236 

msgnitndea,  comparison  of,  64, 126 

oeeultation  of  a,  160, 236 

■kache«,898 

triple,  in  Uonoeeros,  236 
Stars :  brightness  of,  70 

oatakgue  of  suspected  variable,  400,427, 
449.  475,  497,  620,  646 

double,  150, 688 

—  observation  of  in  twil!gbt,474 

—  observed  with  18i«n.  Galver,  860 
VjoHL  100,  beta  Delphtaii,  8, 101 
pcopsrmotioos  of  the.  492 
vsnabfe,  89, 160 

—  eta  UrssB  migoris,  126 

—  iota  AndromedsB,  169 
— 18  Piadom,  160 

»«m,189 
Steam:  air  and,  186 
■adtfatsteam-engine,eiirveiofe£Beie&oy, 

brake,  K3tMn*s,  664 

cnglae,  new  form  of,  428, 462 

cogincs,  eompadng  two,  886, 466 

KQvsraor,  604 

pjeetor  worked  by  eadiaust,  467, 6i8 

hmtt,  89, 42,  67, 89,  810,  884 

—  spedfioation  of  a,  286, 8i0, 867 
neisining,  16. 66 

pomping  by,4l 

t»P»68 
^ttcyde.266 

Stcoiboat:  model,  42, 61, 86, 850 
^~boBer,101 
nesm^chest,  double,  860 
S^^gaoge,  broken,  118, 186 
"«m-pipes :  protecting,  41, 66 
Ji»«sdsfor,482 
B^:  east,  welding,  838 

a^OTirii«  withoot  heat,  668 

"Vdsoing  and  tempermg,  171 

ruls,89 

^uil-platef,^18 

vngocB   in    conootinas,    putting  in, 

aB6 

vhe,  tinning,  888 
2»«ng  sarew-propell«r,  684 
5?^«  «y«pi«».  488, 670 
fltgaptoa:  14.18 

ft»Pi,moss-Boveied,6Sl 

"^^XMMpe,  new  fdnn  of  re?aalble>  938 


Stereoso(n>io  oameia,  270, 336 
Stirling  OutU^  944 
Stone,  Uthe  for,  16 
Stoneheoge:  age  of,  619 

and  sun-worAip,  292.  814,  886,  877, 406, 
438.  477,  547,  573,  606 
Stool,  sketohbig,  484. 466 
Stoppage  in  pipe,  884 
Stepping  for  decayed  teeth,  202. 225,  244, 

247,  319 
Storage :  batteries,  18, 180, 292, 492, 600 

battery,  simple  iorm  of,  384 

—  Sutton's,  291 


of  energy,  4 
(torms:   for 


Storms:   forecast  of,  889,  877,  409,  453, 
636 

periodicity  of,  477 
Stove,  domestio  smoke-oonsuroing,  263 
Straichtenmg :  crooked  eastiogs,  615,  678, 
607 

shaft,  291 
Strains  in  boiler,  oahralating,  466 
Straw  hats,  bleaching,  318 
Street  nuisance,  181 
Btri^vibrationa,  197,  238,  624,  ^,  674, 

Stzophometer,  266 

Struve  :  1888, 18i4,  and  i665. 849 
2216,670 

Stucco  flgnrei,  r<>whitening,  631 

Studying  for  medical  prof fsaion,  579,  001 

Sulphur  oasts.  628 

Sujpburio  add,  68 

Summer-house,  677 

Sun,  duration  of  edhwe  of,  877 

8un-worsh<p,  Stoneh^nge  and,  292,  814, 
886. 406.  428,  477, 647, 678, 196 

"Stmlight,»^to,40,41 

Sunrise,  points  of  on  longest  and  shortest 
day,  336,  836,  877 

Sunspot,  a  remarkable,  160, 171 

Sunspots,  198 

Snnspottery,  hedging  in,  8 

Sunstroke,  445  , 

Supersensitive  thermometer,  510 

t*operstition,  curious  weather,  477, 519 

Surgical  appliances,  amateur,  498 

Surveying,  836 

Sutton's :  apparatus  for  the  rapid  pro- 
duction of  high  vacua,  84 
secondary  battt^,  181, 200. 24i,  291 

Swelling  and  pain.m  Imees,  337 

Swiss  watch,  847 

Switdi  for  telephones,  579 

Swollen  gUnds,  836 

Sycamore,  staining,  603 

Symbols,  indicating,  404, 477 

Sympiesometer,  362 


TABLB,  portable  bedstead,  241 
Tables  of  spectra.  670 
Tadpole  sUde.  287 
Tails,  comets*,  616 
Tallow,  adulterants  of,  601 
TanahHunpoh.  18 
Tank,  large,  468 
Tanks,  nUnwater,  201 
Tannin:  64 

estimation  of,  384 
Tapered  journals,  jamming  of,  135,  178, 

223,241,266,288 
Taptring  sticks,  384 
l^ips,  grooviog  and  tempering,  29 
Tartaric  add,  test  of,  411,  433 
Tauma,  suspected  variable  stars  in,  646 
Tax,  income,  48 

Teeth:  fitting  new  to  watdi  and  dock 
wheels,  882, 364 

of  gear-wheel  patterns,  device  for  laying 
out,  419 

stopping  for  decayed,  202,  226, 244, 247, 
812 

the,  88 
Telectrosoope,  or  seeing  by  electddty,  151, 

194 
Tolegraph :  train,  641 

wire  for,  268,  289,  886 

wires,  stretching,  482 
Tdegraphio  engineering,  384 
Telegraphists'  paralysis,  811 
Telegraphy,  244,  246 
Telephone :  886, 409 

Barney's  improved,  869 

oixtmit  and  call,  42, 67, 110 

coil  for,  183.  200 

evolution  of  the,  81 

exdiange,  Oonnolly's.  94 

reodver,  new,  145, 177, 217 

—  Theiler's,442 

reodvers    of    Johnstone-Stoney    anl 
Freece,  194 

Bwitdi  for,  679 

transmitter,  48,87, 289, 313 

V.  bell,  41 
Telephonic :  communication,  186 

discoveries,  ehronology  of,  684 

vibrations,  measurements  of,  614 
Telephony,  recent  progress  in,  454 
Teleecope:  88,  226 

astronomical,  432 

orown^lass  aohromatic,  278, 843, 686 

Galilean,  286 

improving  definition  of,  629 

lenses,  87, 168 

Newtonian,  288 

removing  spots  from  lenses  of,  100 

sketdiing  with  the,  218 

t*  sts  for  a  three-inch,  192, 427 

Uranus  in  a  2|io.,  8 

Zeta  HeronUs  as  a  test  for  8|in.,  877 
Telescopes :  and  telese(»py,  97 

at  the  Crystal  Palace,' 29t 

by  the  **  Old  Masters,"  80, 100, 161 

Gassegrain,  671 

Gregorian  and  OaaRgrai%  68 


Telescopic  :    ^^ertuxe    aod    separating 
power,  670 

definition,  base  and,  474 
Tdesoopy,  telescopes  and.  97 
Tell-tale  dock,  electric,  181 
Tempering  reamers,  29 
TcmpUte :  888 

egg-end,  678 
•*  Tempus,'!  to,  101 
Terra-ootta,  334 

Terreatrial  eyepieces,  198.  943, 266 
Test:  for  ammonia,    new   and  ddicate, 
146 

for  tartaric  add  and  carbonate  of  scda, 
411,433 

fora^izL  teleioope,  Zeta  Heroulis  as  a, 

of  the  rival  brakes,  practical,  511 
Testisg:  guano,  80 

mirron,a98,  679 

speculum,  ICr.  Waasdl's,  810, 830 

wine  with  catgut>  619 
Tests  for  mineral  adds  in  vinegtr.  248 
Theiler's  telephoiM  xeoelver,  44« 
Theodolite,  nnding  geographical  oo-oidi* 

nateawitha,2d6 
Theory :  of  the  gas-engine,  123 

ofweldLig,  5& 
Thermo-deotricity,  40 
Thermograph,  a  new,  328 
Thermometier:  snpenenailive,  510 

wet-bulb,  408 
Thief  detector,  866 
Thigh,  faijured,  629 
Thomaon,  Sir  W.,  on  the  tides,  588 
Threads :  for  vteam-pipe,  48^ 

ornamental  lathe,  65 

■crew.  55 
Three-lerged  gravity  escMement,  184, 167. 

178,198 
Threaher,  hand,  12, 68 
Throttle-valve,  12,  68, 862 
Tliunder  and  lightidng,  signal-boxes  v.» 

600 
Tides,  SirW.  Thomson  on  the,  668 
Tfmepieee,  drum,  66, 110 
Timing  French  or  other  pendulums,  288 
Tin  :  cans,  use  for  old,  469, 602 

dishes  for  photographic  purposes,  186 
Tiimfng:  bioyde  spokes,  .64 

copper  sheets,  480 

or  bronaiugrmall  eastings,  971, 291 

sted  wire,  838 
Tin-plate  working,  601 
Tin-plates,  861 
Tinpot  battery,  Bennett's,  5,  107,   127, 

270 
Tires,  bicyde,  654 
Tobaoco-ptpes,  tipping  dsy,  66 
Tolman's  sal-anunoniac  odl,  61, 107 
Tombstones,  lettering,  967 
Toning:  169 

platabootype  prints,  89 
Tonsils,  enlarged,  10 
Toolholder,  makeshift,  218 
Tools  for  bending  iron,  86 
Torpedo :  Brennan's,  444 

detector  and  sdmtifia  divining  rod, 
^nrtoiseshell,  89, 135 
Towns,  fortified  Emrliah,  100, 112 
Tradng  on  doth,  627 
Traction  engine,  434 
Tractrix  acrew  propdler,  495 
Train  telegraph,  541 
Trains  for  clicks,  calculating,  167, 177 
Tramcars,  jointed  axle  fur,  460 
Tramway  into  gravel-pit,  838 
Transfer-paper,  black,  483 
Transfeis,  autographic,  for  printing  pur- 
poses, 166 
Trandt:  Instrument,  488 

of  Venus,  17,  8n,  426,  474,  606,  529 

—  Canada  and  the,  809 
Transmitter :  Blake,  224, 214, 267 

telephone,  48, 87,  289, 313, 338, 888 
Transparent  iee  :    gelatinu  -  chloride    of 
sUver,146 

ghus,64,8S,528 

photographic,  15 
Transparent:  gum, 488 

photograph^,  606 
Trap,  steam,  68 
Trapennm  of  Orion,  8,  474 
Trees,  grafting  frui',  64 
Tremulant,  organ,  480 
Triangulum,  suspected  variable  stars  in, 

546 
Trichinae  in  tUted  nTeats,  548 
Tiieyde:  brakes,  626 

Coventry,  with  Weatropp  seat,  402 

oranks,  160 

double,  332 

handpower,  85 

seat,  Mr.  Jeffrey's,  498 

dmte,  American,  662 

speeding,  100 

steam,  265 
Trioydes :  9,  36,  810,  410,  483,  466,  476, 
608,628 

eleetrio  motor  for,  887 

worked  by  gas,  607 
Trigonometry,  602 
Triple  expandve  engines,  141 
Trough,  depodting,  818 
Trustees,  wills  imd.  241, 606 
Tuberculosis:  badllus  of,  878 

Prof.  Tyndall  on  Kooh'a  theory  of, 
168 
Tubes :  durability  of,  411 

vacuum,  411 
Tuning :  organ,  166 

pknOftl69 
Tortatte  for  low  f  dl,  64, 85 
Toikiah :  bath,  180, 167, 181, 854, 878 
'*Gereb  Admrs,"  878, 406 


Turning :  calender  rollers,  68. 87 

ixregular  forms,  Morthcotfs  appaiatna 
for,  606 

ornamental,  11,85 

—  spedmen  of,  467 

wooden  bolls,  13 
Turnstiles,  17 
Twilight,  observation  of  double  stars  io, 

474 
Tyndall,  Prof.,  on  light,  soimd,  and  heat, 

58,  90, 115 


UKDEUQBOUNB  waters,  ref  o^  on, 

691 
Unipolar  induotion,  666 
Universal :  couplinga  for  brakes,  156, 965 

cutter,  106, 164, 196 

joints  in  shaftinff,  12,  UQ 
Unseasoned  wood  ia  futmtaxe,  1)8 
Unwritten  history  »odbow  to  aead  it,  688 
Uranus  in  a  2iin.  telescope,  8 
Ursa  major  and  minor,  suspected  variable 

stars  in,  646 
UrssB  majoris,  eta,  variable  star,  U6, 474 
UissB  minoris,  two,  100 

VAOXTA,  button's  anpaiatria  for  the 

rwpid  jMtoduotion  of  high,  84 
Vacuo,  dectric  am  in,  801 
Vaounm :  brake,  G.W.K..  312,  831 

—  Oreaham's  automatic,  108 

—  Wcstinghouse  aotomatio,  196 
brakes.  Ill,  406 

pomp,  834, 628 

tabes  and  coils,  411,  483 
Value  of  lease,  225 
Valve:  setting  loco.,  838 

dide,64,68 

throttle.  12,  68 
Vapour  bath:  *'Ger^  AdmTa"  Tnrkidi 
or,  854,  878 

hot-air  or,  884,  454, 697,  689 
Varisble:  stars,  81, 160 

—  catalogue  of  suspected,  400,  427,  449, 
476,  497, 620,  546 

—  in  Cygnus,  Sirmingham's  new,  474 
Variations :  of  gravity,  490 

of  speed  on  steep  gradients,  880 
Varicose  veins,  194 
Varnish  :  black,  480,  679, 601 

fornegathres,868,40e 

for  Venetisn  bhnds,901 

for  violin,  US 

photo,  886 

removing  old,  486,  467 
Vamiabes  and  stains,  884, 677 
Varnishing:  818 

carriage,  605 

chairs,  246 
Vata,  leaking,  659 
Vesetarianism :  deafness  and,  606, 609 

sieepleaine«s  and ,  674 
Vegetable :  black  and  spontaneous  com- 
bustion, 16 

mieroeeopy,  staiiking  fluids  in,  210 
Vellum,  bookbfaiding  in,  886 
Vekxsipedes:  152 

'-  improvemento  in,  820 
Vdodty :  of  discharge  from  pipe,  110 

of  water  in  aewers,  109 

of  wind.  418, 488 
Venetian  blinds,  varnish  for,  201 
Ventilating  weaving  shed,  884 
VentiUti  .n,  680 
VentiUtor,  roof,  858 

Venus :  amateur  observations  of  trandt  of, 
8,877,425 

trandt  of,  and  earth's  distsnce,  17,  877, 
426,  474,  606, 629 

—  Canada  and  the,  809 
Vertical  abaft,  818 

Vibrationa :  string,  197, 238, 624, 660,  674, 
694 

tdephonio,  measuremento  of,  614 
Vieima  dome,  Mr.  Soott  Bussell  and  the, 

867,  880,  461, 476 
Vinegar,  teste  for  mineral  adds  in,  248 
Vines,  mildew  on,  411, 466, 606, 689 
VioUn:  Beriiner,  809,  889,  886,  404,  427, 
481,601,694 

muted,  548 

soundboard,  wood,  62 

taking  top  ofP,  079, 001 

vamiah  for,  118 
Vloloneello,  beat  in,  15 
Virginia :  idpha,  gamma,  426 

gamma,  variability  of,  lOO 
V&vo,  suspected  variable  stars  in.  646 
Vision,  a  blind  man's,  898,451,608 
Vidtation,  Greenwich,  809 
Voice,  the,  886 

Voltaic:   and  storage    batteries,  recent 
imrrovemente  in,  492 

cell,  aetion  in,  862 


«  heatfaig  room  for,  289 
carpenter!  and  mason's  lerdy 


694 


•  cheap  form  of,  6. 270 
■  deetrical  machine,  673 


Voesc 

Vulcan  eement,  116 

Vulpecula,  suspected  variable  start  in,  516 


WAaBS,906 

Waggon  oouplings  and  railway  aoddents, 

674 
WaU-piqiers,  arsenic  in,  866, 698, 619, 677 
Walls :  concrete,  201 

staining,  and  plain  decorations,  856 
Walnut,  steining,  246 
Wardrobe,  policing,  608 
Waimnty,  piaoo,  991 
Wadi  for  funnd,  yellow,  19 
Waahingk^naohine,  861 
Wassell,  Mr.,  speculum  testing,  810, 880 
Watch :  and  dodc  repairing,  94,  78,  96, 

108,  119,  166,  187,  210,  364,  977,  800, 

871,417 
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Watoh :  balanoe-cpringg,  181 

cleaning,  40,  66,  581 

c(nnpea»%ted,  812, 831 

ooDstruotioD,  485 

oylioder,  485,  457, 505 

eacapement,  179 
—  pendolam,  160 

fn«ee  chain,  85, 109 

jewels,  811 

jobbing,  100 

malnspringing,  lOO,  174,  247 

mandrel,  266 

putting  chain  in,  285 

ratiog,  chronometer  and,  813 

repairing,  101, 127, 174, 208, 210, 25  i,  277, 
292,  800, 488,  <06 

8wiM,847 

trains,  oalcnlatinr.  157, 177 
Watcbet :  diali  of,  replacing,  435 

quettions  about,  10 

rates  of,  86 
Watchmaking,  dock  and,  43 
Water :  analysis  of,  846 

Clark's  proovra  for  softening,  457 

expansion  of  throngh    absorption  of 
gases,  61 

Altering,  66,  607, 630 

flow  of  from  pine,  soppoflKl  phenomenon 
with  regsxd  to,  311,  381 

ganving,  68 

hardness  of,  64 

heating,  187 

in  gravel-Dit,  248,  869,  289 

iron  in.  884 

measnring  flow  nf,  629, 530,  S77, 000 

motor,  rota*  7,1 86 

pipes,  rusty,  488 

power  and  eleotrlP  light,  113 

—  utilisiog,  136. 480 

in«ssure  of,  12, 69, 113 

raining,  247 

softening  hard,  607 


Water:  supply, 66 

velocity  uf  in  sewers,  100 
Water-doset  nuisauoe,  203, 22S 

seats,  AOO 
Wat"r-cloefts,  door-acWon,  142 
Water-gas  locomotive,  new,  476 
Water-hammer  action  and  e<rthquake  phe- 
nomena, suggested  analogy  betwetm, 
146 
Waterproof  doth,  182, 200, 883 
Waterproofing  fabrics,  224, 267, 8SH 
Waters,  report  on  underground,  691 
Waterwheel :  12 

grease,  505 

hydraulic  ram  or,  88 

W power  of,  844 
att's  paralld  motion,  847, 868,  818 
Waves  :  height  of.  .<>6, 606 

throwing  oil  on,  660 
Wax,psra£an,  185 
Way,  right  of.  192,  201 
Weakness,  8R0 
Weather  :  foreeast,  404,  425.  474 

observing,  in  Northumberland,  349,  670 

superstiuen,  curious,  619 
Weaving,  wiro  harness  for,  431, 464 
Weaving^ed,  ventilating.  831 
Webb's  map  of  the  moon,  9 
Wedge  photometer.  Prof.  Pickering  on 

Uie,425 
Wdght :  of  ratUe,  16 

of  girders,  887,  409,  507 

of  locomotives,  adhedre,  13 

of  metal  by  measurement,  187 
Wdding  :  cast  steel,  838 

theory  of,  648 
Well :  artesian,  449 

n'markable  gan,  418 
Wdls'  comet :  100,  126,  193,  216,  237,  326, 
849, 877.  426, 449 

photographic  speotrum  of,  876 

seen  at  liidday,  461 


Wenham's    and    Watson's    microscope 

stands,  287 
Wenbam's  univeral  inclining  and  rotatiocr 

microscope,  143, 195, 217,  257,  260,  28J, 

356 
Werrlugton  Junction  and  Ely  accidents, 

534 
Westinghouse  automatic  vacuum  brak^ 

195 
Wet-btdb  thrrmometir,  408 
Whales,  60 
What  shall  I  do  with  the  microscope  1 

282 
Wheatstone  bridge,  86 
Wheel :  cart  and  making,  186,  252,  662 
paradox,  962 

putting  new  hub  to.  111,  158 
skates,  846 
Wheel-cutting  fVame,  127 
Whed-grease,  887 
Wheels :  bevel,  223 
emfry,  208 
fitting  new  teeth  to  watch  and  tf!ook,  332, 

851 
_PTFS8uro  on  railway,  169 
White,  philosopher's,  406 
Wbitelead,  111 
Whitewashing,  603 
Whitworth  scholarships,  483 
Wide-angle  objectives,  283 
Wife:  liability  of.  166 

ruinous,  166, 160 
Wildbad  :  and  its  cures  in  Bla'  k  Fcrest, 

368,  880.  406, 4S3 
baths  of,  552 
Will,  676,  696 
Willsns  enrine,  the,  428 
Willow  baskets,  bleaching  old,  483 
Wills  and  trustees,  241 
Wind  :   presaure  of,  478,  601,  627,  660, 

696 
velocity  of,  413 


Windmill  pump»  eS8 
Window  li^bS  575 
Winds.  40rt 
Wine  ;  frufti  b-^etroot,  SOI 

rhubarb,  «tO> 

tolling  with  oat?u*,  519 
Wire :  chucks  and  small  screws  for  ac*  a] 
work,  25 

for  ioduction  coU,  602 

gauge,  Birmingham,  14, 110 

—  Freadi,  89 

hardening  bras«,  41 

harness  for  weaving,  431,  454 
Wires,  fixing  electric.  160, 179 
Woman,  married,  will  and,  695 
Wood  :  baodlnr,  15,  884,  699 

shrinking,  483,  553 

unseasoaed,  in  furniture,  113  i 

Wooden  balls,  turning,  13  J 

Work  done  by  an  8*6  Browning- Wit  hi 
fleeter,  819  I 

Workmen,  Indian.  296  I 

Workshop,  elKstrio  light  for,  463  ^ 

World  :  at  the  advent, of  man,  31 

Boyd  Dawkins  on  tne  aodeni,  63  < 

laigetit  locomotive  in  the,  2*>6 
Wontf>d  and  woollen  yaruK,  88  I 

Wrinkles,  shop,  29 


'XTBAOBDINABT  Challenge,  ( 


TAOHT,  deck  of,  186,  158,  198, 
266 

small,  844 

steel,  paint  for,  866 
Yams,  worsted  and  woollen,  88 
Vpor,  decimal  of  the,  425 
Yeatt,  prraerving,  424 
Yellow  stains  on  gelatine  negatives,  l| 
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ILLUSTRATIONS. 


SOMATIC :    eyepiecM,     Stein- 
hdl's,  670 

tbject-glatt,  the,  490 
litlescope,  A  crown  grlas«,  273, 313 
Mjustaieot  of  min^>r8, 11 
tV^noet  in  photogiapby,  recont,  446, 472, 
495 
'jUUzimnth  and  cqnatoml  mounting,  new 

combioatloa  of,  a(«,  403 
Amencaa :  organ,  actioa  fur  sab-ban,  286 
—  tvD-mAQQal.  210 
tncyde  dcate,  the,  662 
Appantiu :  automatic  counting,  381 
gymnastic  605 
■p>TaU3d7 
ArohtroloRkal,  660 

AstnmomliDal :   and  tene&trial  telescope, 
88 
ey^ieoea,  258 

opdcfl^ioa 

Automatic  coontiog  apparatoa,  381 


BA0ZLLT75  of  tabercn^osiB,  378 

Badutayi  fur  lathe,  175 

Balance fprings.  Ill 

BalmBr*a  and  Phillip*t  g««-irtoTca,  226 

Baraey*a  improremeifta  in  telephones,  870 

Binnieter,  simple,  218 

BOh,  Turki»h,  161,  866,  878, 403 

Batteries,  flttiDg  up,  18 

Batterr :  btchromate,  improved,  400 

-poiicrfnl,«B 

Bonsen,  cheap  form  of,  263. 430 

carbonB,  eonneotions  for,  888 

cascade  Uchromate.  Higgins** ,  176 

LecUndi^,  connections  of,  268,  290 

plate*,  mechanical  aotion  for  lifting,  216 

Hmple  form  of  storage,  284 

Tolman's  sal-ammoniac,  61 

noes,  mechanical  action  for  lifting,  246, 
ffl9,8l8 
Besomont's  photographic  shntter»  882 
Bearing,  new,  fur  bioyde  back-wheel,  63 
Bttricgs,  adJQstable  roller,  330 
Bdlowri:  camera,  224 

forbr*iin^,S66 
B«Ua,  dectnc,  connecting  op.  180 
Bdiaire  IoQomoti?e  firebox,  86 
Berliner  Tidio  improvemt* nt.  694 
Bi^romate  battery :  Higgins's,  176 

improTed,400 

jpowB.ful,28« 
BiCTcle :  back  wb©?l  bearlog,  new,  63 

hwd,  8olf-^tec^^g,  846 

hobs,  drilUng,  654 
Binding  screws,  182 
B^iranimitier,224 
Btodi, Bmeatons,  428, 460, 475 
Bio^%i  harmonium,  162 
Boat-nskhig,  oanras,  606 
Boflw:  for  model  steamboat,  61,  87, 101, 
850, 678 

locomotiTe,  482 

n*klnff,  S08 
aodellocMnetiTe,  577 
Pj«tM,panobesfor.  803 

J«"«»Tti»e-flnd«r,298 

woMMe,  how  to  make  a  oheap  and  oma- 

i»J??^H'176 

Jootb'i  shaping  attaohmtnt,  85 

we :  tor  omnicyde,  266 

™j  western  vaonum,  812 
n^jwom's  antomatio  Tacnnm,  108 
^J«,  ttniver-al  coupliogs  for,  S66 
53J-Jdbi  With  down-dranght,  407 
wjoland  Bxeter  locomotiTes,  267 
2!*^eoin,29l 
^flaw.  cpttaite,  883 
5»Hi^htof,836 

23n  bsltety,  obeii^  form  of,  263,  430 
^I»r»lsnnplatfofm,879    '^ 


0AI.CX7LATINa  machine,  Hnxlcy'a, 

66 
Caledonian  engines,  136 
Call  for  telephone.  Ill 
Camera  bellows :  224 

conundrum,  287 
Canori,  seta,  162 

Candelabra  in  bla^V-wood  and  ivory,  487 
Canis  minoria  (P.  Vll.,  173),  171 
Canvas  boatmaking,  606 
Carbon  connections  for  battery,  283 
Carpenter,  the  Indian,  46t 
Cart  and  whed-makiog,  662 
Oastiogs :  green  sand  basia  for,  443 

straightening  cooked,  615 
Chair,  portable  lounge,  467 
Changing  box  for  dry-plates,  210 
Charcoal  furnace,  89 
Chaser,  Col.  Dumbleton*8  screw,  1 
Chaster*d  deotro-plating  apparatus,  61 
Chime  dodCf  maluog,  du7,  402 
China,  riveting,  647 
Chock  :  combmed  oval  and  ecoentrio,  66 

four-jawed,  240 

—  dog,  314, 336 
ovaL88 
Ib^s  drill,  49 

Cbncks :  home-made  drill,  828 
wire,  and  small  sorewB  for  metal  work, 
261 

Cireularaaw:  158 
taking  buckles  out  of,  407 

Qamond's  iooandeacent  gas-light,  514 

Glook:  chime,  807, 402 
onriouf,  40 

dials,  elec^o,  to  beat  minutes,  89 
dectrio  tell-tale,  181 
new  f leotro-magnetio,  268.  830 
Beid's  patent  self-acting  electric,  281 
wheels,  fitting  new  teeth  to,  883.  354 

Coal-tar  products,  61 

Coffer  dam,  630 

Coil :  condenser  for,  244 
induction,  16, 16 

—  as  an  instrument  of  research,  120 
medical,  313 

Coils,  oheap  rcsiotsnce,  307  • 

Coin  broocoes,  291 

Coke,  ovens  heated  by  gas,  132 

Combination  machine,  478 

Comet  Wells,  237,  878 

Conmxntator,  dectric,  386 

Companion,  the  micro«oopist*s,  330 

Condenser  for  coil,  214 

Condensmg  exhtusc  stoam,  481 

Connectinic-rods,  grinding  spherical  ended, 
642 

Connections  for  carb<ms,  263, 290 

Connolly's  tdephone  exchange  appeuatus, 
94 

Conundrum  bellows  front  camera,  287 

Copper  boiler,  riveting,  168 

Cornwall,  the  looomouve,  285 

Cottage  buading,  883 

Oounung  apparatus,  automati«%  881 

Coupling,  the  Westisghonte,  196 

Couplings,  universal,  266 

Cream  separators,  42 

Crossing.  Williams's  railway,  578 

Crown-glass  achromatic  telescope,  278, 348 

Current,  electric :  meaaurement  of,  89 
production  of,  814 

Curvature  and  refractive  index,  measure- 
ment of,  470 

Curved  forms,  on  the  production  rf  by 
means  of  a  link  atiachment  to  the 
flide-restv  9 

Cuthbert's  compoimd  lever  hammer,  106 

Cotter:  oombiurd  eccentric  and  drilling 
instrument,  12 
new  lawn  edg«>  612 
universal,  lOe.  196 

Cutt(z^bar>,  s  ide-rest  tools  and,  415 

Cutting  fram^  196 


Cnttrisadcctro-motor,  887 
C/liodefS,  vatch,  605 

DANOINa  flgnn.,  elwjlric,  180 
Dark  slide,  dieap  and  omcient  double,  10 
Desk,  photo  retouching,  246 
Destrot/ert  Ericsson's  torpedo  b>at,  118 
Detector  :  simple  and  cheap  fire,  310 

thief,  386 
Diagram  measurer,  indicator,  97 
Diagrams  of  o»dUating  engines,  383 
Diaphragm  iris,  for  varving  the  aperture 

of  microscope  objectives,  26 
Diete's  improved  f>unch,  78 
Div  ding  machines,  Bamsden*8,  101,  132, 

153 
Division  plate :  fitting  to  lathe,  90 

for  Jathf,  306 
Dog-chuck  for  lathe,  314.836 
Domestic  smoke-consuming  vtove,  263 
DiUble-head  lithe  fur  slioing  two  shafts 

at  onoe,  467 
Drill,  168 

Drill  chuck,  Beid's,  49 
Drill-ohacks,  home-made,  828 
DriUiog:  bioyde  hubs,  f64 

inetrument,  combined  Mcentrio  cutter 
and,  12 

machines.  111  , 

Drop  shutter,  269 
Drum  timepieoe,  66 
Dry  platee,  diaoging  b<tx  for,  940 
Drying:  box.  rapid,  226 

motuds,  494  * 

Dumbbell  exerdse,  860 
Dumbleton's,  Co).,  sorew-diaser,  1 
Dynamo-niadiine,  Oriaoom's,  464 
Dynamo  machines :  notes  on,  84, 152, 264, 
330,382,470,528 

small,  854 

BARTH  and  moon,  rdative  motions  of 

the,  281 
Eooentric :  diuok^  combioed  oval  and,  56 
cutter  and  dnlli  g  instrument,  com- 
bined, 12 
Ecipscdsun,  165 
Electric :  bells,  connecting  up,  180 
commutator,  836 
dock  di<ls  to  beat  minutet,  89 

—  Beid's  parent  self-acting,  231 
ourroot,  production  of,  314 

eui rents'  strength,  measurement  of,  89 

dancing  figure,  180 

engine,  model,  39 

finog  of  powder,  201 

light,  platinum,  158 

lighting  from  a  photographio  pofait  of 
view,  422 

>ign.  41 

skull,  87 

teU-taia  d  ick,  181 
Electrical  indicator,  455 
Electiidty,  Ohm's  laws  on,  881 
Electro-magnetic :  dock,  new*  208, 880 

motor,  194, 654 
Electro-motor,  the  Cnttriss,  667 
Electzo-platiog  appazatns,  Cbaster's,  61 
Engine:  eieotno,89 

governors,  Oirdwood'i  improvements  in, 
491 

Otto  gas,  145 

—  improve  jicnts  in  the,  466 

queries  (angular  advitnce,  &o.)  860, 884 
Engines:  CaledoniaD,  136 

diagrams  of  oscillating,  368 
Engraving  machine,  378 
Equatorial  and  altaximuth  motmting  new 

combination  of,  806,  402 
Ericsson's  torpedo  boat.  Destroyer,  118 
Eaoapemeot,  three-lenred  gravity,  184 
Exdiange  apparatus,  u>snoll>  'stelephoney 
94 


Exhinst  steam :  condensing,  481 

injector  worked  by.  467 
Express  locomotive,  Freodi.  222 
Eyepieces :  astronomical,  259 
on  the  aotion  of,  806 
Steinheil's  achromatic,  670 


FAN,  driving  smith's,  87 
Filter :  rapid,  410 

water,  6:30 
firebox,  Bdpaire  locomotive,  86 
Fire-detector,  simple  and  ehe«p,  310 
Firing  painted  gltfs,  muffle  for,  16 
Flat,  how  to  make  a,  for  Newtonian,  350, 

480,671 
Flight  of  bullet,  336 
Fod  of  lenses,  rults  for  finding  the,  156 
Fossil,  315 
Fonr-jaw  chudc,  240 

Pmctionnater,  Townson  and  Mercer's,  61 
Fraotunrd  printing-press  staple,  666 
I^nune:  cutting,  196 

whed-cutting,  128 
F^mioh  express  looomotives,  229, 836 
Fret-saw  in  lathe,  14, 85 
Furnace,  charcoal,  80 


OA8 :  hnmer,  Siemms's  improved,  688 
coke,  ovens  heated  bv,  182 
lor  heating  iron  hoops,  14 
Oaa^ogine:  Otto,  146 
\ —  improvements  in,  486 
Gas-light :  Clamond's  incandescent,  614 

Levns's  incandescent,  848 
Qas-stoves,  fiabner's  and  Phillips',  225 
Gears,  production  of  looped  figures  by, 

M5.688 
Qear-whed  patterns,  device  for  laying  out 

teeth  of.  419 
(Geometric  dide-rest,  the,  560 
Girdwood's    improveotents    in     engine 

governors,  491 
Glass :  muffle  for  firing  painted,  15 
specula,  grinding  and  polishing,  67, 128, 
220,327,522 
Goniostat,  the,  71 
Governor,  steam  engine,  695 
Governors,  Girdwood's  improveokents  in, 

481 
Gravet-pit,  tramwar  to,  815 
Gravity  e*c»pcment,  three-legged,  134 
Great  Western :  tank  engines,  87 

vacuum  brake,  312 
Green  sand  basin,  making,  448 
Gresham's  automatic  vacutun  brake,  108 
Grinding :  and  polishing  glasa  specula,  67, 
128^  220, 827,  622 
sphericftt-ended  connecting-rods,  612 
Gruoom's  dynamo-madiine,  464 
Qrubb's  altarimuth  and  equttorial  mount- 

ing,806 
Gynmastio  appazatof,  506 
GynmaatiQB,  800 


HAmCBBy  Oothbert'a  oompound  kwr' 

168 
Hand  thredier.  68 
Harmonium :  blowing,  162 

organ,  66, 110 
Head,  self-steering  bioyde,  348 
Hea^  stock  back-gear,  179 
Hevelius,  805 

Higgins's  oascsde  bidiromate  battery,  176 
Momo*made  drill-chucks,  823 
Hoops,  heating  iron  by  gas,  14 
Hothouse,  root  for  le«n-to,  66 
Hub,  new,  to  whed,  166 
Hubs,  drillinf  bioyde,  654 
Huxley's  calculsttog  machlas,  68 
HydrauUos,  quesclon  in,  248, 269 
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XVOUBATOB.668 
ladex^mtamutueuioieamUtn  and  re- 

ladka:  eupeotcr, 451 

looomottres,  881 
ladiostor:  decteial,  465 

—  mb^ireott  to.  MM,  X45 

—water  level,  483 
Indiefttor^iafTam  meesuter,  97 
IndartioD  cofl :  15,  16 

MM  Ma  imtrameat  of  reae  rdi,  1^0 
Inieotor  woriced  bj  exlmiMi  ■t«Am.  407 
Ini  dkphnffm  lor  wjing  the  apettoTCof 

BiMPjeeope  objeciire*,  25 
Iron :  bo  jpe,  befttmy  by  gu,  14 

mouldior.  175. 197, 218. 241 

totle  tor  hwHitny,  88 


JBWXIfXJSEBT  xnwlriac,  186 
Joiati  in  f  faaftte^,  nnfreml.  110 
Joonnb,  JftmmSnff  of  tapered,  91 
Jupiter,  518 


KIXiV,biiek,willi  Jown-disn^ht,  407 


I< ATHB :  bedutayt  f«ir,  174 

diridon  plet«  for,  806 

doff  ^fanek  for,  814 

Uttnif  diTiekm  pUte  to,  90 

fret-«awin,14,85 

lDdiao,45 

thretdj,  oraamental,  88, 173 

with  dotiMe  heads  for  eliding  two  ahafts 
atooee,467 
Laimeh:  ateaaii,67 

atem-tobe  for,  88 
Lawn<«dfe  cotter,  a  new,  542 
Leas-iobotbouK,  roof  for.  66 
Leelaneb^  bettery  eooneettoaa,  288 
Lcnaea :  nfaotomehie,  124 

proponee  of,  217 

rolea  for  finding  the  fod  of,  156 
Lerel,  Toxtiah  earpenter'a  and  maaon'a, 

994 
Lerer  hammer,  Cathbert'a  eompoontf,  166 
Lewia't  moandeeeent  ga<-light,  818 
Ughtniog  oondootoxv,  488 
Lmk  attachment  to  aUde-xeat  for  the  pio- 

doetion  of  carrel  forma,  9 
link-motioa,  6A 
LooomotiTe:  boiler,  482 

—model,  577 

avnwall,2B5 

B«mea,902 

flrebos,  Belpaire,  86 
LooonotiTea :  Briatol  and  Ex'.ter,  267 

French  expreaa,  222, 836 

Indian,  881 
London  and  N.W.  eiMrlnea,  285 
Looped  fgmh  ptodoation  of  bf  gears. 

Lounge  diair,  portable,  487 

Lima?  a        ' 

619 


bei^t  of, 


MAOHHTB  :  combination,  478 

ngraTing,  878 

Bnzlej'a  caloolatiag,  66 

rotary  pill.  87 
^f«j.!i<n— :  dTnamo,  81»  162 

-amali,854 

Bamaden'a  diridiog,  104, 131,  IM 
Magic  ndrrora  of  ailvered  Kla«,  423 
Ma^aprimr,  watdi,  102. 174 
UOe^ft  toolbolder.  2t8 
Kilt,  examination  of.  410 
Mandrel,  bandy  nut,  847 
Mare  Criaianu  dond  W.  of,  836 
Meaaarement:  of  curvature  And  reftacUre 
index,  470 

of  deetrle  eurrettt,  80 
Meat  safe,  608 
Mechanical  action  for  lifting  batter/  sfnca, 

246,  290,  818 
Medioai  coU,  818 
Mcronry,  finding  the  planet,  290 


MeCal  taming  aUde-reat,  295 
Microftaie.  on  the  action  of  th«,  894 
Mieroooope:  objeetirea,  iria  diaphragm  for 
rarying  the  ap»rtoie  of,  25 

Weahaa'a  univenal  inclining  and  xo- 

^toti^.144 

Mieroaoopiata^  companion,  830 
Mixxora :  adjuatmmt  of,  11 

magic,  of  ailT«red  glaaa,  422 
Hoon,  relative  motions  of  cbrth  and,  381 
Motion,  Wattf  •  para'leU  288 
Motor:  do'iTO-magnede,  194,554 

from  motion  of  ahip,  201 
Moulding  iron,  175, 192, 218, 241 
Moolda,  drying,  494 

Mountain*,  mcaaoriogbe^bt  of  lunar,  519 
MttiBe  for  firing  painted  gjaai,  15 

VEBXTUL  in  Orion,  note  on  the  photo- 

gnwhie  ^peetmm  of  the,  51 
Newtoidao,  bow  to  maka  a  fiat  for  a,  830, 

480,871 
Notea:  on  dynamo  marfrinaa,  84, 168, 964, 

830,  882. 479, 523 
on  pfaunbtng,  practical,  8, 26, 74  120, 142, 

909,  276,  290.821,846,  894,  663,  666 
Hut  mandrel,  bandy,  847 


OBJBOT-glaflB,  achromatic,  490 
Obm'a  lawa  on  elecCricity.  831 
Omnicyde,  brake  for,  288 
Optica,  aatrooomieal.  193 
Oig«n:  American,  285 

—  harmonium  or,  66, 110 

bow  to  make  it,  2 

two-manual  American,  219 
Orion,  note  on  the  photogni^ue  apectrum 

at  the  great  nebala  in,  51 
Ornamental :  bookcase,  cncap  and,  84, 175 

l«tbe  threads,  83, 173 

alide-reat,  82, 218 

turning,  spedmen  of.  487 
Osefllating  enirine*,  diagcami  of,  863 
Otto  gaa-engine :  145 

improrement'in.  466 
Oral:  and eosentnc chock, eomUned, 66 

chuck,  S8 


PAVTELEPHOVE,  87 
Faraboliaation  of  apecnla,  351 
Paradox  wheel,  the,  268 
Parallel  motion.  Watt's,  3S8, 813 
Pattema,  device  for  lading  out  tedlh  of 

gear  wheel,  419 
P'dftl  reeds,  885, 602 
Photographic :  camera  beUowi,  224 

lecaea,  124 

platea,  rapid  drying  box  for,  2a 

xetoncbin*  deak,  946 

abutter,  Beaumont*  a,  882 
Pboiograpby :  changing  bag.  199 

elecme  lightmg  in,  422 

reoent  advanoea  in,  446,  472,  495 
Pico,  804 

PUl  machine,  rotary,  87 
Platf  1  rm,  btixgUr  alarm,  379 
Platinum  eleetrie  light,  152 
Plinina,8l 

Plnmbinir,  t>raetical  notes  on,  8, 26, 74, 120, 
142,  200,  276,  299,  321,  846,  891,  £63, 
688 
Powder,  iMng,  by  electricity,  901 
Prodnota,  coal-tar.  61 
»^lem£Bas,  899,  460 
Pomp,  Hutton*a  Taraum,  84 
Pump,  Dieta'a  imomred,  76 
Punonea  for  boiler  platea,  203 


ClTT8BrR8»  engiae  (anguUr  advance), 
360,884 


BAILWA  T :  croaainga,  Williama'a,  678 

aignal,427,5S3 
Bamaden^a   dividing  machine*,  104,  132, 

153 
Range-floder,  Bolton,  298 


Beeda,  pedal,  885,  569 

Befleetor,  how  to  make  Hat  for  NewtoniaB, 

350,430 
Befrigoationaimplilled,  940 
Beid*a :  dnU  ehnck,  49 

dectrie  deck,  231 
Bepai'ing:  and  Heaning  watdiea,  24,  74, 
95,106,189.210,  254,277,301,371,418 

jewellery,  135 
R<aiatance  eoils,  cheap,  307 
Betouchin^  dtsx,  pboto,  215 
Reversible  atereo«cope,  new  form  of,  233 
Bale  bullet,  fligfat  of,  337 
Hing,  rceialanee  of  toooUarae,  230 
Bivedng:  china,  5C7 

copper  boiler,  168 
Roller  bearinga,  adjustable,  330 
Boof  for  Iran-to  both  tuae,  66 
Botary  pill  madaine,  87 
Bunner<  and  g-itea,  making,  a  green  aand 
448 


flA>FBt  BMat,  608 

fiel-ammofciae  oell«  Tohnan'a,  61 
fiaw.cixeular:  158 

taldnar  bneklcaout  of,  407 
^wa,  ahoxtening,  407,  604 
Sa  •yer's  variaUe  star,  4« 
Sere«-chaser,  CoL  DumUetoa'a,  1 
BcxewB :  landing,  182 

email  for  metal  woric,  251 
Bcrew  thrrada,  83 

deeondary  battery,  dmple  form  of,  284 
SelenogrMkical,  304 
Self -ateerftigbicyde  head,  846 
8oparatar#,  cream,  44 
8>haftmg,  nniveraal  joiota  in,  110 
Shaping  attadmient.  Booths,  85 
Shaipening  aawa,  407, 604 
Ship,  motor  fr jm  motion  of,  201 
Sh otter:  Beanmont^a  pbotjgiaphic,  38i 

drop,  980 
Siemena'a  improved  gia  burner,  538 
Nign,  electric,  41, 87 
Signals,  xai.way,  427,  623 
fevered  i^aas  magic  mixrora,  432 
Siphon,  underground,  134 
Skate,  the  Ampriran  tricyd*,  662 
>katea.  whed,  246 
Sketching:  8toul,466 

with  the  telescope,  219 
Skull,  dectzie  human,  87 
Slide :  cheap  and  efficient  double  daik,  10 

tadpole,  238, 284 
81lde-r«at :  link  attachment  to  for  pr>> 
dnction  of  curved  forms,  9 

metal  turning,  995 

ornamental,  82,  218 

the  geometric,  5S9 

toola  and  cutter  bare,  415 
Smeaton'a  block,  426, 460, 475 
Smitii'a  fan,  drivinc,  87 
Smoke-oonsoming  stove,  domestic,  268 
Spectrum :  irrationality  of  in  relation  to 
the  achromatism  of  optical  iaatru- 
menta,47 

note  on  the  pboi3ffrapbic  of  the  great 
nebul*  in  Orion,  51 
Sperala:  gxindtngandpoliahingglaas,  ST, 
128,  220,  8^,  523 

paraboUsation  of,  351 
Speculum  testing,  Mr.  WaaadPs,  810,  539 
Bpberical-endtd  oonnecling-rods,  giind- 

ing,542 
Ppiral  apparatua,  367 
Staple,  fractured  pr^ss,  556 
Star,  Panyes'a  vari«ble,  426 
Steam :  oondensing  oxbautt,  481 

laundi,  67 

tricyde,  266 
Steamboat  boiler,  model,  61, 87, 101, 360, 

578 
Steam-chest,  double,  859 
Steam-engine  governor,  5G5 
Stereoacope.  new  form  of  revernble,  288 
Stool,  aketching,  466 
Stove,  domestic  smoke-oonsuming,  908 
Stropnometer,  366 
Sun,  edips«>d,  1G5 
Sonspota,  193 


a  Taeunm  pump,  84 


TADPOLE  dide,  9S8,  SI 
Tank  enginea,  O.  w.. 


Tapered  journala,  jamadBf  of.n 
Teeth:  flttiog  n-w  to  wHeh  ul  d 
wheels,  888, 354 

ofgea'-w  ea  pattema.  dcTw  ice  kJ 
out,  419 
Telegraph  wires,  potting  np,  m 
Tdepbooe:  Blake,  234 

dreuitsand  call.  111 

rrrhange  apparatng.  91 

receiver,  Tneiler'a,  443 

sya'em,  167 

Thombexiy'a,  146 

transmitter.  989. 336 

—  and  awitdi,  87 
Telephonea,  Bartty's  imptoienatel 

870 
Tdesoope:  achromatio  cross-^i,  i 
843 

astronomical  and  texTestcial,S9 

sketdiing  with  the.  219 
TeO-feale  dock,  dectric  161 
Tbeiler'a  tdepbooe  reodv«r,  41! 
Thermogcaph,  new,  333 
Ttiief  detector,  866 
Tliomberrv'a  telephone,  145 
Thredier,  hand«as 
Throttle-valve,  68 
niruat-beaiing  for  launch,  69 
Timepieoe,  drum,  65 
Tohnan'a  aal-ammoniae  cdl,  61 
Toolbolder,  makeshift,  318 
Toola  for  beading  iron,  36 
Texpedo  boat,  Z>e>frojrcr,  EHcws'i.  ujl 
Towneon  a-.d  Mercer*  fraettoniutet.ti  f 
Tramway  to  gravd  pit,  315 
Tiansmitter:  Blake,  334 

telephone,  289,886 
Tricycle:  skate, the  Americaa,8g 

ateam,255 
Tuberctdosis,  bacillow  of,  878 
Turkish :  bath.  161, 865,878, 409 

earpentera  and  maaon'a  level  9M 
Turning,  upedmen  of  omameoUl  3 
'Two-mannal  Aiaexlcan  oxgan,  3U 


UNDEBQBO  UM  D  dphon,  134 
Univf rsal :  couplings  for  orskcs,  SSi 

cutter,  108 

jointa  in  hhafting,  110 


VA0T7A,  Sutton'a  anoaxatiis  fori 

rapid  i»odnction  of  ni^  34 
Vacuum  brake :  Great  Western,  US 

Gresham's  aotomatie,  106 
yalv&  throttle,  68 
Ventilataon,  530 
Verge  watch,  cleaning  and  xcpairiB{tJ 

24 
Violin,  Berliner  improvcmenti  SM 


WASSBLL'S  spef^lum  testing.  SN 
Watch:  cylinders, 506 

boiizontal,  251 

mainapring,  102, 174 
Watch-deaning  and  repair<i«,  34, 74,  fi 

166, 188, 210.  254,  277,  801, 871,418 
Water-levd  indicator.  de<iUic  433 
Watt'a  paralld  motion,  988, 818 
WeUs*a  comet,  987, 878 
Wenham's  univernl  iadining  a■drots^ 

ingmicoscope,  144 
WesUngbouBeeoapUttg,  the,  186 
Whed :  new  hub  to,  166 

paradox,  268 

skates,  246 
Wtaed-cntt^f  frame,  128 
Wbedmaking,  oaxf  and,  663 
Wheels,  fitting  a«w  to  watch  and  dod 

333,354 
Wire  chucks  and  amall  aerews  for  ok^ 

work,  361 
Wires,  telegraph,  putting  up,  483 
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THE    ENGLISH    MECHANIC 

AND    WORLD    OF    SCIENCE. 


GOLOIEI    DXTHBLETON^S    SC£EW- 
CHASBB. 

A  BEQUEST  has  been  made  in  the 
English  Mbchaiho  for  a  drawing 
and  description  of  the  above.  I  have 
therefore  sKetched  it  one-half  of  the  full 
size— viz.,  4|in.  long  by  Jin.  wide  and 
5-16thB  in.  thiok  in  the  main  frame  made  of 
brau.  This  is  marked  A  in  the  profile  and 
in  the  front  view.  This  frame  is  cast  with 
a  ilot  reaching  nearly  np  to  C,  the 
cylindrical  boss,  which  slot  is  accurately 
worked  to  5-16ths  in.  wide,  to  receive  the 
tenon  of  the  part  B,  which  slides  within  it, 
and  which  is  moved  by  the  screw  G  and 
^  milled  wheel  F.  It  can  be  clamped  at  any 
position  by  the  washer  and  screw  E. 
Through  C  is  fitted  the  guide-screw 
D  of  the  desired  pitch,  which  in 
mine  is  20  to  the  inch.;  but  I  believe 
different  ferrules  tapped  to  take  screws  of 
other  pitch  are  now  made  to  screw  into  the 
boss  C.  At  tiie  end  D  the  screw  is  finished 
with  a  head  cut  into  coarse  teeth,  by  which 
it  is  made  to  revolve  when  in  use.  K  is  the 
cuAer,  which  is  formed  as  a  counterpart  of 
the  screw-thread,  and  is  driven  from  the 
overhead  by  means  of  the  pulley  H.  The 
end  P  of  the  guide-screw  has  a  hollow 
centre,  and  rests  upon  the  point  of  the  back 
popnet,  while  D  rests  in  a  recess  turned 
inside  the  bottom  of  the  box  or  its  cover. 
Suppose  now  a  box  to  have  been  turned, 
and  D  resting  in  the  recess,  while  P  is  on 
the  back  centre,  D  being  causht  by  the 
radial  teetii  will  revolve  with  the  box, 
cansin^  C  and  the  frame  to  travel  along 
sccordmg  to  the  rate  of  the  screw.  A  is 
mpposed  to  lie  horizontally  on  the  T  of  the 
re«t.  Kow  let  E  be  loosened,  and  by  means 
of  F  let  the  screw  G  dn^w  down  the  slide  B 
until  the  cutter  K  just  presses  on  the  out- 
side of  the  fiange  or  neck  of  the  box  on 
which  the  thread  is  to  be  cut.  Attach  the 
overhead,  and,  while  the  mandrel  is  made  to 
revolve  by  hand,  the  cutter  will  form  a  clean 
and  perfect  thread  of  the  pitch  of  the  lead- 
ing screw.  For  the  inside  or  female  screw, 
the  only  difference  is  that  the  cutter  is 
arranged  inside  instead  of  out.  The  limit 
of  size  of  box  or  other  similar  article  is  this  : 
It  must  allow  D  to  fit  inside  it,  and  K  to  be 
atljnsted  outside.  A  very  small  article 
cannot  be  so  managed.  The  centres  of  D 
8jd  K  are  11  -16  apart  when  the  slide  B  is  at 
^e  upper  end  of  the  slot,  as  shown.  When  at 
the  oppofflte  end  they  are  2§in.  apart.  Within 
these  Umits  any  size  of  work  can  be  screwed 
^  perfection,  and  the  tool  is  altogether  a 
YOUXZZV.-VO.  8d6. 


remarkable  sx)ecimen  of  ingenuity.  As  the 
leadinfi^  screw  is,  pro  tem.,  centred  and  held 
securely  at  both  ends,  the  cutter  must  be 
always  true  and  square  to  the  work,  so  that 
a  slanting  or  drunken  thread  is  not  possible. 
The  thumb- wheel  F  is  merely  tappedas  a  nut 
to  fit  the  screw  G,  which  latter  projects  as 
B  is  drawn  down.  The  other  end  is  pinned 
through  the  slide.  It  is  evident  that  a  deep 
or  sh^ow  thread  can  be  out  according  as 
the  cutter  is  advanced  nearer  to  the  work  or 
vice  verad.  If  my  old  friend  and  school- 
fellow, the  inventor,  sees  this,  I  hope  he 
will  supplement  it  bv  giving  us  other 
mechanical  dodges,  as  he  is  a  walkine  dic- 
tionary of  practical  mechanics,   Tjdth  any 


number  of  years*  experience  at  home 
and  abroad.  My  own  attention  was 
first  drawn  to  this  screw-chaser  by  a 
brother-officer  of  Colonel  Dumbleton's, 
General  Cunnineham,  who  also  kindly  sent 
me  as  a  present  the  one  I  have  copied  for  this 
paper.  It  is  one  of  Plant*s  make,  and  very 
well  put  together.  Some  will  consider  the 
necessity  of  an  overhead  a  drawback ;  but 
the  deanness  of  cut  made  by  tiie  revolving 
cutter,  and  its  independent  action— the 
speed  at  which  the  mandrel  revolves  being 
thus  unimportant,  quite  makes  up  for  the 
above  drawback.  It  is  just  the  thing  for 
screwing    microscope    or  telescope   tubes, 


where  an  accurate  thread  is  so  im^rtant, 
and  for  ivory  and  hard  wood  nothing  can 
beat  it.  The  only  drawback  that  struck  me 
was  having  but  one  pitch  of  screw ;  but  I  wrote 
to  G.  Plant,  suggesting  screw  ferrules  to  fit 
into  C,  and  that  each  instnmient  should  be 
fitted  with  a  set  of  three  screws,  8,  16,  and 
20  pitch,  and  was  informed  that  recent  ones 
had  been  so  fitted.  Of  course,  it  is  easy  to 
turn  down  to  a  level  after  the  chasing  is 
fini^ed,  the  recess  made  to  take  the  end, 
D,  of  the  screw.  In  making  this  tool,  it 
would  be  essential  that  the  spindle  of  K  be 
parallel  to  the  guide-screw,  and  that  the 
latter  stand  at  right  angles  to  ,the  frame  A. 
I  may  state,  however,  that  I  do  not  know  if 
this  tool  is  registered  or  patented,  or 
whether  Mr.  Plant  has  a  monopoly  of  manu- 
facture. It  is  a  tool  far  too  little  known, 
and  one  which  deserves  especially  the 
attention  of  amateur  mechanics,  who  would 
often  find  it  a  true  friend  in  need. 

0.  J.  L. 


THE  CAT.* 

"  'pHIS  beaste,"  says  old  John  Bossewell 
X  in  his  "Works  of  Armorie,"  'Ms 
called  a  Musion  for  that  he  is  enemie  to  My  se 
and  Battes.  He  is  slye  and  \vittie,  and 
seeth  so  sharply  that  he  overcommeth  dark- 
ness of  the  nig^t  by  the  shyninge  ly^hte  of 
his  eyne.  In  shape  of  body  he  is  like 
unto  a  Leoparde,  and  hathe  a  great  mouth. 
He  dothe  delip;hte  that  he  enioyeth  his 
libertie;  and  m  his  youthe  he  is  swifte, 
plyante,  and  merie.  He  maketh  a  rufull 
novse,  and  a  gastefull  when  he  profereth  to 
fignte  with  an  other.  He  is  a  cruell  beabte 
when  he  is  wilde,  and  falleth  on  his  owne 
feete  from  most  ^^he  places,  and  neth  is 
hurt  therewith,  '^en  he  hath  a  fa^re 
skmne,  he  is,  as  it  were,  prowde  thereof, 
and  then  he  goeth  faste  aboute  to  be  seene." 
Certaiidy  from  the  day  when  this  quaint 
description  was  penned  down  to  the  present 
time,  no  such  exnaustive  an  account  of  *'  the 
harmless,  necessary  cat"  of  the  familiar 
poem  has  ever  been  given  as  that  of  Professor 
Mivart,  in  the  book  whose  title  heads  our 
notice.  The  author's  object,  as  he  informs 
us  in  his  preface,  has  been  to  furnish  an  in- 
troduction to  Biology  generally,  more  especi- 
ally, however,  to  the  study  of  that  class  of 
ammals  to  which  we  ourselves  belong — the 
Mammalia.    To  this  end  be  has  selected  the 

*  The  Cat:  an  Introduction  to  the  Stady  of  Buck- 
boned  Animftlw,  espedalW  Manunals.  By  8t.  Gbo  ok 
MivABT,  Ph.D.,  F.K  S.    London ;  John  Morrny. 
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Cat  for  doscription  as  *'  ^  animal  easily  ob- 
tained and  of  convenient  size :  one  belong- 
ing to    man's  class,  and  one   not  so  dif- 
ferent    from   him   in    structure   but  that 
comparisons   between  it   and  him    (as  to 
limbs    and  other    larger  portions    of   its 
frame)    may    readily    suggest    themselves 
to  the  student.''      Now  there  can  be  no 
Iioasible  doubt  that  any  one  who  could,  and 
would,*  seriously  master  the  530  pages  of  Dr. 
Mivart'i  book,  must  rise  from  its  perusal 
in  possession  of  a  very  solid  groundwork, 
indeed,  for  the  study  of  biology  gener^ly ; 
wfa«the«;  tbBngli,  it  is  ca^  ifl  a  k>fin  etfnir 
fuAiedtly  fo)^ar  iftid  attractive  tkrou^- 
o>iit  to  indtiK  any  Ade  toi  do^so  may  legiti- 
mately be  aiBu&jeci  fdt  diicufesiohv    Td  HAq 
student  wha  has  passed  two  or  three  sessions 
IB  dissection  in  one  of  our  hospitals,  the 
anatomical  details  p^ven  w^l  affojKl  a  laips^ 
amount  of  information.    Tb  anyon^of  (frdi-* 
nary  education,  howevef ,  "^o  m^y  btf  in- 
duced to  take  up  the  subject  of  biology 
through  the  medium  of  the  work  now  before 
us,  the  enormous  mass  of  technicalities  which 
swarm  and  pullulate  all  over  its  pages  can 
scarcely  fail  to  be  repulsive.    Here  and  there 
our  author  seems  to  awake  to  the  necessity 
of  rendering  his  descriptions  intelligible  to 
tl^e  ordinary  layman  ;  and  at  such  times  he 
defines  the  terms  which   he   is   about  to 
employ.    Soon,  however,  he  lapses  into  his 
twttdnj^  chronic  belief  that  he  is  address- 
ing sf  olasi^  of  meditol  stild^ents,  and  patti- 
gtttph  aftfer  pfttagrt^ph  of  littferly  crack- ja^ 
a»tf  tmtltdlUigiblfe  tertttfl  dfltords  evidence  of 
the  fkct.     Let  ud,  hbx^isver,  ex^minb  the 
iMTrk  cuttle  n^fe  in  d^ail.    AftSsr  a  short 
pt<dlinllilal*y'  chatiter,  t«'e  are  introd\iced'  to 
the  subject  of  the  gdMei^l  f dim  of  the  Cit. 
l*he  chapter  devbted  to  this  is  succeeded  by 
nifte  oth^tB  cdntaining^  a  m6st^  minute  and 
exliUustive  atecoumt  of  the  smallest  details  of 
th^  aninlal*s  anatbmy.    ChajJtef  X.,  on  tbe 
D^elopmeflt  of  the  Cat,  is  very  inter esCiiig'; 
and  Y^otild  btt  more  so,  but  fbr  a  redundance 
of  that  exceedingly  technics  detail  agaiifst 
lAnch.  we  Have  previously  j^rOteeted.    Tb)B 
succeeding  Ct»pter  XI.,  off  the  Psychology 
of  the  Cat,  coiltohns  much  Aote  neatly  to 
otir  idea  of  tlie  manner  in  which  the  subject 
should'be  treated  with  v^hich  it  deal's,  than 
do  the  preoeding  ones ;  the    cacophonous 
terminology  with  which  they  are  filled beiftg 
here  practically  discarded,  and  a  very  in- 
structive and  readable  essay  on  the  mental 
powers  and  constitution  of  the  Cat  being  the 
result.      Our  chief  disagreement  with  the 
atrthor  in  this  portion  of  his  work  lies  hi'  our* 
belief  thrfft  hifs  assertion  that  hnma«i  and  brtite 
intellect  differ  in  kind  is  a  f^Haoteue  omi 
Tbat  their  div^>r«tty  in  degree  is  entmttouirr 
fe#,  #e  A^lrf^eheftd,  woura  be  comctomed  to 
d€«y.  Tlr*t,  oil  tfce  other  htod^attydiffereiiee 
between  l^nl  itt  kind  exists,  hardly  any- 
one nov^,  we  cone^fve,  would'  be  rtrtdy  to 
adikit.    We  trust  that  v^  m^  doiflg  Dr. 
Mivart  no  ivjutfice  iA  the  assumptioii  th«t 
BOW<^  theol6gleal   eidgeneiot    ssre    at  the 
bottom  of  the  views  ^w^ich  he  acdvaiioee.  The 
nsftimiet  in  t^hieh  he  elsewhere  ci*es  Aristotle 
se^ras  to  Ictid  oonflideraWe  force  to  this  ide». 
Un^estJoAably,   the    gttifit  Stagyrtte  did 
good  s^vice   both  to    l^e   ittdnc*«v^  and 
deductive  metJiod*  6f  inquiry ;  hvtb  it  vrast 
not  be  forgotten  that  he  i^hofly  ignoredK  the 
nefed  of  the  method  of  veiificaiorf,  s»d  wa» 
ve^  v^y  frfr  from  himself  bei««  iftfclUibler. 
Chapter  ill.,  on  Dmsfmt  Kinds  of  Cati, 
gfr^s  an  exact  and  comprshenrive  deittfip* 
lion  of  all  known  species  of  FeWdae,  recent 
and  extinct;   and  iA  the  stace«eding  oae, 
Xin.,  Tae  Oat's  Place  in  Nature  is  dis- 
oufised.    emd   the   position  of    the  sfilimBl 
with  reference  to  othef  orders  of  anittiated 
being??  defined.    The  Cat's  Heaicology  (of 
relation  fo  its  surroundings  or  envirmnaifllit) 
forms  the  theme  of  Obapter  XtV. ;  the  con- 
eltt?li&f  fme,  XV.,   betfig  devoted  to  the 
Pedigree    and    Origin  of    the  OeLt     Here 
agaid,  the  quotation  of  St.  Angustioft  lends 


colour  to  the  belief  that  the  treatment  of  the 
subject  is  not  wholly  and  entirely  sner^tific. 
Profound  and  intimate  as  is  obviously 
the  acquaintance  of  Dr.  Mivart  with 
natural  history,  we  venture  to  think 
that  an  adequate  knowledge  of  Physical 
Science  would  be  of  the  greatest  advantage 
to  him  in  treating  on  subjects  so  extensive 
as  some  of  those  he  discusses  in  the  pages 
of  his  latest  book.  On  p.  306  he  gives  the 
velocity  of  the  electric  current  quite 
erroneously,  and  that  of  light  at  nearly 
one-fifth  of  its  true  amount!  Purther- 
iWoT^  a  protest  dh  liis  p%9t  aigainsl^  forCe 
ItHiM  considered  it-db  en^ty,  wouldF  seem 
{fk-^^  plainly  to  iniicilte  thsit  the;  Oofl- 
t^tMon  of  Energy  &  a  ftltJt  of  wftttll  heir 
in  happy  ignoranoe ;  or  that  he  has  wholly 
failed  to  grasp  its  signification.  EEaving, 
though,  point! d  out  what  we  regard:-  as 
faiinS'— and  i^m*  of  them  suffioieirtfy  grav6^ 
ones— in  **  The  Cat,"  we  now  must  reiterate 
what  we  have  said  above  as  to  its  value  to 
anyone  who  will  work  steadily  through  it, 
and  verify  what  he  reads  by  actual  disseo- 
tion.  The  fine  and  numerous  woodcuts 
which  illustrate  the  book  no  doubt  render 
work  with  the  scalpel  superfiuous  for  the 
general  reader ;  but  fihiey  isml  not  supersede 
the  necessity  for  the  direct  method  of  ex- 
periment by  the  earnest  student.  To  such 
a  one  who  will  oarefully  master  the  «on4;eDts 
of  Professor  Mivart's  work,  and  see  pwo- 
tically  for  himself  what  it  desoribes,  we  oan 
unhesit»tinglf  promise  Sk  oomsideoabla  and 
valuable  addkion  to  his  store  of  biological 
knowledge.  Wer  have  panted  out  th« 
shortoominga  of  the  boob  q^ute  nespar- 
ingly ;  but  with  all  its- faults  it  wiU  rexidin 
as  one  ot  the  most  able  aivi  exhsAietive 
monographs  in  the  £aglish^  langpoge  o& 
the  Bbbject  of  which. it  treats. 


taa  oio^ff :  Ain>  worn  to  uLLiat 

By  J.  t!^BE8ssa. 
The  Action-Work  {eofttinmd,) 

BUTTONS  are  used  m  muta  oa- tha  tapped 
wii«»  «>'  A'tigrtWIU'  «lto  actUMi  fl»r  »B 
made  out  of  good  Bolef  fe^iher,  and  are  80ine» 
times  punebed  out  with  a  quartet  o»  five-^Blx- 
teenth  punoh,  and  a  centre-holb  mad^  l^lth  a 
bradawl ;  but  a  much  better  pida  it  to  g«t  a 
qaarter  or  five-sixteenth  oentre-^bit,^  and  file  off 
the  soraping  or  scooping  side,  leaving  only  the 
eentre-pin  and  the  sooriag  side.  This  will 
eat  out,  shfupe,  and  centre  the  buttons  very 
nicely,  and  the  only  question  is  whether  they 
can  be  made  or  bought  most  cheaply ;  but 
eertainly,  the  home-made  are  quite  as  good  as 
the  bought.  A  rather  thin,  but  firm  and  good, 
sole  leather  is  required  for  button-making.  ^ 

Cloth  wafers  are  made  by  punching  with  a 
auarteif^  or  five-sixteen^  panoh»  Soarlet  cloth 
is  the  Utoest  looking,  but  any  otber  colour  does 
equally  as  well ;  the  use  of  these  washers  is  to 
prevent  noise  through  the  movement  of  the 
action  work. 

BolkfS  are  long  bars  of  wood,  goierally  pme, 
and  am  of  various  sizes,  according  to  their 
length  and  the  work  they  have  to  do.  They  are 
asually  rounded  on  the  top  and  bottom  sides 
to  allow  room  for  them  to  work ;  rollers  are 
also  frequently  made  of  iron— sometimes  of  solid 
rod- iron,  but  more  frequently  of  sxnall  gas- 
tubing  ;  when  they  are  made  of  solid  iron  they 
aw  usually  of  qtfarter-inoh  rod ;  holes  are  drilled 
lof  the  arms  which  are  riveted  in,  and  at  each 
end  a  hole  about  an  eighth  of  an  ineh  dewr 
k  d^ffled ;  into  this  a  tcrew-pia  iv  a^nsCeo, 
lbs  90ri#'^  working  throagheiliher  a  woo*  or 
iron  stud.  (Fig.  1)  ekowt  tke  arrangement. 
Wheve  hollow  or  gas-tube  rollera  aate  used,  the 
rollers  are  ofut  to  the  required  length,  the  holes 
A.ve  next  driided  for  the  arms,  then  a  plug  of 
wood  is  driven  firmly  into  the  end  of  the  rolle'-, 
tfhe  arms  may  then  be  either  screwed  into  the 
wood  centre,  or  they  may  be  riveted  in  the  stme 
l^ay  as  if  the  rollers  were  solid ;  the  centre 
atiis  are  then  used  in  the  same  way  as  for  wood 
rollers.  In  soine  oases  weed  ame  aiM  used  on 
j  MA  re^em;  irhen  this  is  done,  a  hale  isMlled 


through  the  roller  in  the  usual  way.    The  am 
is  holk>wed  out  at  the  roller-end  to  fit  0Tit\ie 


«1H 


L— 


i    m 


3^ 


roUer,  and^  »-  thin  screw  i»  pat  ilyNMigh  tiis 
jrolikr  &to  themrm.  (See  Fig-  ^) 
,  lMl*-stvA»  are  little  blodM»  fix«»  iito  tie 
.-rollhr-feard,  ifad  project  so  f ^  thift  tAe  roUir 
oan'lie^t^fBRI  and  be  oentereMlto  tfteuT;  in  t^ 
case  of  solid  iron  arms,  the  studs  are  either  iron 
or  wood,  with  a  screw  through  the  end  of  the 
stud,  fittinff  iato^the  hole  in  the  roUer  ;  where 
#ood,  oi^hduO^  irate  rollers  are  used,  a  hole  is 
liored  thrO^U  tlie-stdd  and  bushed  with  doth, 
a  pointed  wire  is  put  through  the  hole,  and  in- 
serted for  about  |in.  into  the  ro  ler ;  the  wire 
pin  shoidd  fiix  quite  tight  in  the  roller,  and 
work  easilv,  but  without  any  looseness  in  the 
bushed  hok  in  the  stud. 

The  above  are  about  all  the  emaU  parts  of 
the  action,  and  the  next  thing  is  to  put  these 
separate  parts  together.  The  one  essential  idea 
is  this— viz.,  a  key  is  pressed  down  by  the  finger, 
and  a  corresponmng  valve  must  be  opened  in 
the  wind-chest;  but  the  meaaa  of  oomouai^ 
eatien  between  the  key  and  the  valve  iiiiY'be 
arranged  in  any  inaa(M»'a4>  Ihe*  disoreUon  of  the 
ioUder.  A  Itfw  organ*  have  beeis  helle  toi^ok 
tape  oasried  over  somJI  rellus  wae^  ths)  onl^ 
toiDvement^  and  in  a  room'  that  is  kept  at,  or 
nefu4y  at,  an  even  temferature,  it  answers 
veiY  wen,  andtfiti  lasTa  good  many  vears. 

Tne  sixhpletft  Ibrm  of  ordinary:  action  is  tbe 
fan  fHitiie,  n^irMcAk  the  sotallesc  pipe  is  at  the 
ti«Me,  or  Yight'lwttd,  and  the  lA3^g9S<^  at  the  ban 
end.  llMs  paUWDt,  however,  ia  not  often 
ade^ted^  f  ov  small  ot|er«Ktav  atttengli,  alitor  i 
nmttbae  of  trials,.  I  look  upon  i^  as*  the  heit 
airangeiaeBt,  idthough  soAe  tftUe  rooai  iakii 
at  the  tfeble  end ;  bus  my  expeiAenoer  about  tbe 
siae  of  c^am^iei!,  andolten  also  of  chnroh  oegOir 
Is  this.  J?i*r»A««^— **  I  can  only  allow  so  w» 
tfoom.'^  Or^afiJJwiW«^— "IwiHendeavourtomeet 
your  wishes.*'  Tbe  organ  arrivss,  and  orgta 
builder  says,  after  he  has  the  organ  erected,  »*  i 
should  have  Uked  a  few  inches  moce,  as  I  hate 
been  oMiged,  sfighlly,  to  crowd  some  of  the 
pipest''  Furchaserre^es:  '« If  I  kad  tlM^«#)t 
tfae«  oigtm  wonld  look  bo  niee,  yeo  mdght  bate 
had  anotiier  foot."  Tbisis  only  afkir  spedm^ 
of  eonvemttion  I  have*  often  mat  with,  and  1 
only  give  it  to  show  the  ideas  of  persons  who 
do  not  understand  organ  work;  to  those  who 
porpese  boflding  an  orgdrn,  I  would  sa^  Do  pot 
crowd  the  pipeH^  or  the  action  worky  but  gite 
plenty  of  room. 

f      III      I    I  II' 


BBAoncAL  KOTEs  osT  pcnoiva- 

XXVHL* 

By  ^,  J.  DavteS,  H.M.A.S.P.,  Ac. 
OiosaWiaveak 

VALVB»  shouM  haw  a  okar*water  way  « 
paeeagw  thvottgh  the  seating,  and  the  vatte 
sho«lkl  lift  at  least  hatf  the  neight  ol  the 
diameter  of  the  water  pasAge  thtoufh  t^ 
seating  (for  the  picker  lift  of  valToa  for  the  dii« 
dhwge  of  liqmds  it  ie  on^  one- third  ^ 
diameter;  this^  however,  has  nothioff  to  do 
With  the  case  in  point).  Tfte  instant  the  lerffw 
the  closet-valve  begins  to  deacend  tbe  vam 
begins  to^  dose,  so  tfet  flie  higher  tfce  vahj  ii 
Ufted  ifee  longer  will  tbe  water  be  aHowed  to 
iftm  f  e^  bare. 

Stoel-Talvea. 

The  best  khid  of  valve  fo*  ftxhig  undwtbe 
sea*  of  a  w^.  ie  shown  at  Fig.  148  :  ifeisksowa 
in  «h«  ti*deasthe  eleol*valva  with  atnia^rw*» 
excepting  that  thisdiagfam  shown  a*  imprj^ 
meat  at  M.  eonaisting  of  the  rodBMg  »*»"?^ 
instead  of  its  b«ng  fixed.  Now,  were  k  a  fiied 
sUndaid,  the  pin  at  P  eould  not  be  wed*  bottM 
lever  woald  then  slide  through  an  oya  ftwd 
apon  the  spindle B.  as  in  Ft*.  160  •«  JGL. 
the  parte  are  as  follows  :-^R  is  the  lever  which 

^ttwk^t^mn^iftwi,   AU  right* sMKiel 
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aflioKtM  >nd  goTems  the  valve,  A  is  the  inlet, 
C  the  sidianibber  ralye,  6  the  Mftticg,  D  the 
gniodfe  workiDg  throuffh  the  8tifffing-box  T,  bnt 
maTOtherwifle  be  made  to  work  an  indianibber 
or  some  other  flexible  diaphragm,  in  lieu  of  the 
gtpffiag-box  (which  will  be  described  and  illns- 
tiftted  further  on  at  Fig.  160) ;  B  is  the  outlet, 
which  miut  be  connected  by  a  short  piece  of  pipe 
(MelfFig.  142,  also  143),  about  18in.  long,  to 
the  inn  of  the  claaet*baflin.  This  connealionifl 
Qfloally  nade  with  a  putty  joint ;  hut  in  some 
instiiiees,  and  not  unirequentW,  effected  by  a 
properiT'^ade  soldered  joint.  These  fittings  are 
go^erauy  attached  to  the  spreader  (thia  spreader 
is  by  lome  persons  wrongly  yclept  a  fan ;  the 
proper  title,  however,  is  **  spreader,"  inasmuch 
sfl  it  sarres  to  spiead  out  the  water  into  a  thin 
Ityer  oyer  the  sudfaoe  of  the  baein). 
Fig.  149  is  a  represantatiQn  of  the  game  kind 
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leather  or  bucket  TJ  ;  but,  on  suddeoly  droppmg 
the  lever,  the  valve  T  will  close  and  prevent  the 
too  quick  return  of  the  water  from  below  to 
above  the  bucket,  so  that  this  would  keep  tha 
valve  V  W  always  suspended  from  off  its 
sealing.  This  would  render  the  valve  uEdess 
if  not  allowed  to  descend ;  hut  to  oonnteract 
thia  contingency  it  is  nanal  to  employ  a  regu- 
lator^cook,  or  something  equal  thereto^-vide 
Z,0,D  (end  elo-nttioo)  Fig.  160;  thia  tap,  or 
other  regulator,  regulatoe  to  the  greatest  nicety 
the  fall  of  the  lever,  also  the  valve  V  W,  Fig. 
149,  within  a  given  time,  and  in  proportion  to 
the  opening  of  the  water-paasage  through  the 
tap  and  from  below  to  above  the  piston.  In 
this  diagram  the  valve  is  converted  into  a  waste 
preventer  by  the  simple  use  of  n^y  "boy's" 
sucker  E,  which,  on  raising  the  spindle  D,  and 
the  suAker  E,  takes  up  the  valve- oiah  and  with 
it  the  valve ;  this  valve  after  a  few  eeconds 
drops  off  again,  and  so  doses  the  valve-seating. 
Notice :  In  this  case  B  is  the  inlet  and  A  the 
outlet. 
Fig.  151  is  an  elevation  of  the  ahovevaWes, 
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of  fit  ^thin  these  pacts,  or  the  diataace  tca- 
veUed,  so  lo«g  will  the  water  continue  at  each 
upward  nowment  of  the  lever.    My  personal 


of  valve,  only  i^t  it. has  some  additional  work- 
ing parts  which,  in  my  opinion,  shotdd  befitted 
(or  theh:  equivalent)  to  every  closet ;  these  parts 
ue  for  the  purpose  of  retarding  the  deeoent  of 
the  lever  £.  This  Tetarding  mafthamign  is 
■aii^yaaolid  piaton,  bueket,  or  sonetimeaan 


b^Jttubber  or  other  flexible  diaphragm  is  sub- 
P^tnted :  in  this  diaphragm  is  snown  a  cupped 
hucket  U.  The  action  of  this  valve  is,  that  the 
taisn^  of  the  lever  R  brings  up  the  piston»rod 
^  Bpuidle  D,   and  with  it  the  inverted  cup 


ahowing  thelever^  as  weightedat  W;  italso 
shows  the  end  of  the  pull,  B  S.  Fig.  151a 
illustiates  the  valve  with  Iqga  E,  for  screwing 


the  valve  to  wood  or   brick,  ftc,  aa  the  case 
may  be,  also  the  diah  and  poll  as  fixed. 

Tbe  Waata^Vot  COoaat-ValTa,  Xade  by 
J.  tTsrIor  and 'Bona. 

This  valve. is  illustrated  at  Fig.  152,  and 
wozka  aa  followa :— B  is  the  inlet ;  I)  the  valve- 
seating,  P  the  outlet,  B  the  top  ^part  of  the 
valve,  H  the  indiambber  waaher,  X  the  screw, 
with  a  diminishing  or  oeae-diaped  head,  which, 
by  the  way,  answers  two  pnrpaaeo  viz.,  aa  a 
screw  to  hold  the  washer,  aiid  aa  a  reducer  for 
the  'fiow  of  water  tiirough  the  valve-seating 
IxHEore  the  valve  retiirns  and  flinally  rests  upon 
the  Beating.  A  is  the  refloating  screw^ valve  or 
cock,  to  prevent  the  valve  remiynlxig  too  long 
open ;  it  alao  preventa  the  tao.sudden  olaeix^  of 
the  valve,  aa  iUusteated  at  Figs.  149  and  150. 
Aasime  the  valve  H  to.he  at  rest  upon  its  seat- 
ing D.  Baise  the  lever  Q,whichwrill,  9a  aoE- 
empUfied,  bring  up  the  apiiidle  T,  aad  the 
eyiinder  or  socket  F,  with  it  also  the  loose 
piston  BOH  off  the  valve-aeating ;  but,  by 
reason  of  the  slackness  of  the  fit  of  this  piston, 
it  allows  the  water  to  pass  between  its  sides  from 
below  to  above,  or  into  the  top  of  the  cylinder 
E,  and  in  proportion  to  its  size  and  the  amount 
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experience  in  t^  manufaotnre  of  these  vilvea 
led  me  to  make  the  plunger  as  large  aa  poMible, 
and  to  fit  easily. 
Fig.  L53aleo  iUafltrates  the  retaiding  zneohan- 
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iam  FOE  fixed  helow  the  valve ;  this  kind  of 
retaxder  haa  been  vary  extensiv^  used  in  large 
Oomiah  steam  pumping  engines,  and  are  known 
by  the  title  of  the  *«  Cataract"  [vide  *•  Bourne 
on  the  Steam  Engine").  Fip.  153:  A  is  an  eleva- 
tion showing  the  lever  unions  and  logs  for  fix- 

I'^ig.  154  iUnatGaios  thia  retarding  mechaaifBi 
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88  manufaetured  by  G.  Jennings  and  soam 
others ;  but,  instead  of  its  being  done  by  the  uae 
of  a  rigid  p^ton,  it  is  here  a  flexible  one  (see  D, 
Fig.  154) ;  Els' the  end  of  the  lever,  E  the  valve- 
Bnindle,  B  the  relief-valve  to  allow  the  dia- 
phragm to  pass  one  way  without  hindrance,  but 


ENGLISH  MEOHANIO  AND  WOBLD  OF  SdENGB :  No.  885. 


Maboh  10, 1882. 


whioh  afterwards  doses,  and  so  allows  the  valye 
to  close  accordingly  as  the  pass  or  regulating 
cock  H  is  opened.    Fig.  155  is  an  end  screw  (3 


^r  i  cfss 


the  regulator  154,  and  illustrates  the  inlet 
waterwajT  P,  and  the  outlet  L ;  it  also  shows  the 
Talre  G  opened. 

{To  be  continued.) 


THE  STOl^AOE  OF  EITEBOT. 

LAST  week,  Prof.  W.  E.  Aytton  delivered  a 
lecture  at  the  London  lastitatien  on  the 
"  Storage  of  Power^"  in  which  he  referred  to  the 
yarious  appliances  in  use  for  that  porpoie,  hut 
especially  to  Faure*8  accumulator.  Among  the 
ez|)eriment8  shown,  the  lecture  theatre  was  lighted, 
a  dronlar  saw  driyen,  and  a  hoist  for  raising  boxes 
worked  hy  means  of  electric  energy  which  had 
been  stored  the  previous  day  in  Faure  aocnmula  - 
tors,  and  conveyed  to  the  Institution.  The  total 
<|uantity  of  energy  was  50,000,000  foot-pounds— a 
httle  more  than  25  h.-p.  exerted  for  one  hour.  We 
omit  the  earlier  portion,  as  it  refers  to  matters 
well  understood,  and  commence  with  that  portion 
in  which  Prof.  Ayrton  describes  the  theoretical 
construction  of  the  Faure  battery :— In  addition  to 
having  the  plates  near  together,  they  must  have 
large  surface,  in  order  to  store  much  electric 
energy.  And  the  wa^  to  give  the  plate  a  large 
surface,  without  manng  it  iDConveniently  larffe, 
is  to  make  it  spongy.  Hence,  what  is  aimed  at  is 
two  spongy  lead  plates  near  together.  Now,  Plants 
made  spongy  lead  plates  thus :  he  placed  two  or 
more  sheets  of  or^unary  lead  in  dilute  add,  and 
sent  a  current  from  one  to  the  other.  This  pro- 
duced brown  peroxide  of  lead  on  one  plate,  and 
liberated  hydrogen  at  the  other.  After  a  while 
the  cell  was  discharged  by  sdlowing  it  to  send  by 
itself  a  cuirent  through  an  external  circuit.  The 
-  effect  of  this  was  to  reduce  the  peroxide  to 
spongy  lead  and  to  oxidise  the  other  plate, 
an  action  whioh  was  continued  by  again  senoing  a 
current  through  the  cell  from  an  extraneous  source, 
only  in  this  case  in  the  opposite  direction  from 
that  in  whioh  the  first  charge  or  current  was  sent. 
Reverse  currents  were  now  sent  in  succession  for 
longer  and  longer  times,  the  cell  being  diKharged 
between  the  sending  of  each,  also  for  longer  and 
longer  periods,  until  at  length,  after  some  months, 
a  **  well-formed  **  Plante's  cell  was  the  result.  To 
subsequently  charge  it  when  required,  a  current  is 
sent  througm  it  in  one  direction  only,  and  a  return 
current  is  produced  when  the  cell  discharges. 

In  1880  H.  Faure  thought  of  the  device  of  put- 
ting a  thick  layer  of  red-lead  on  his  lead«plates,  a 
substance  which  can  easily  be  reduotod  to  spongy 
lead  by  the  passsge  of  a  current.  The  plates,  after 
being  coatea  with  red-lead,  are  then  wrapped  in 
flannel  jackets,  and  put  side  by  side  in  a  box,  every 
alternate  plate  being  connected  together  so  as  to 
practically  form  two  plates  with  very  large  surface 
very  near  together.  To  form  the  cells,  reverse 
currents  are  sent  somewhat  in  the  same  way  that 
they  are  sent  in  forming  the  Plant£*s  celL  with 
the  exception  Ihat  days  only,  and  not  montns,  are 
required  ia  the  formation.  The  red-lead  on  the  one 
side  is  reduced  to  a  spongy  material,  which  is 
probably  lead  very  slightly  oxidised ;  on  the  other 
side,  it  IS  reduoed  to  lead  j^eroxide.  Charging  the 
cell  by  sending  a  current  in  the  direction  of  the 
last  current  sent  reduces  the  sub -oxide  to  pure 
lead,  and  the  lead  peroxide  on  the  other  side  to  an 


even  more  oxidised  salt.  On  using  the  cell  to  pro- 
duce an  external  useful  current  the  pure  spongy 
lead  becomes  again  slightly  more  oxidised  and  £e 
peroxide  slightly  less  oxidised.  In  fact,  there  is 
a  small  quantity  of  oxygen  which  travels  back- 
wards and  forwards  as  the  cell  is  charged  and  dis- 
charged. Now,  does  such  a  cell  store  electridty  ? 
No !  emphatically  no !  When  charging  it,  just  as 
much  electridty  passes  out  as  passes  ui,  and,  when 
disoharging  it,  just  as  much  electridty  passes  in  as 
passes  out.  A  secondary  battery  does  not  store 
electridty,  but  electric  energy.  The  pith  then  of 
Faure's  discovery  was  the  mechanical  placing  of  a 
salt  of  lead  on  the  leaden  plates,  the  presence  of 
which  li^er  of  lead  salt  enables  spongy  lead  to  be 
produced  in  a  few  days,  instead  of  requiring  many 
months,  when  the  snongy  lead  is  dectncally  formed 
out  of  the  lead  plates  theuiselves  by  the  long 
passage  of  electric  currents. 

The  next  point  to  oondder  is— Ist,  the  storing 
capadty  of  such  an  accumulator;  2nd,  its  effi- 
dency ;  3rd,  its  durability.  Now  I  am  able  to  give 
you  more  than  hearsay  evidence  on  this  pomt, 
since  Professor  Perry  and  myself  have  been 
jed  on  rather  a  long  series  of  experiments  on 
subject. 

Let  us  take  a  single  example  of  the  storing 
capadhr.  A  certain  ceXL,  containing  811b.  of  lead 
ana  red-lead,  was  charged  and  then  dlBcharged, 
dischazge  lasting  eighteen  hours— six  hours  on  three 
successive  days ;  and  it  was  found  that  the  total 
discharge  represented  an  amount  of  dectrio  energy 
exceeding  1,440,000  foot-pounds  of  work.  This  is 
equivalent  to  one  horse-power  for  three-quarters 
of  an  hour,  or  18,000  foot-pounds  of  work  stored 
per  pound  weight  of  lead  and  red-lead.  On  the 
second  day  we  made  it  give  out  energy  more 
rapidly  than  the  first,  and  on  the  thud  more 
rapidly  than  on  the  second— this  being  done, 
of  course,  by  diminishing  the  total  resist- 
ance in  circuit.  During  the  last  day  we  were 
discharging  with  a  current  of  about  25  ampSres. 
But  in  connection  with  the  storing  power  there  is 
a  very  curious  phenomenon  to  which  I  think  not 
nearly  suffldent  attention  has  been  directed,  and 
that  is  the  resusdtating  power  of  a  Faure's  cell. 
When  a  cell  has  been  apparently  completdy  dis- 
charged, and  is  left  for  a  few  hours  by  itsdf ,  it 
appears  to  have  obtained  a  new  charge.  For 
example  after  the  18  hours'  discharge  just  referred 
to,  although  there  apparently  was  no  electric 
energy  left  in  the  cell,  it  was  found  that  after  a 
few  hours'  insulation,  the  accumulator  could  give 
a  current  of  over  50  amo^res,  and  produce,  there- 
fore, bright  fiashes  of  nre.  The  phenomenon  is 
wonderfully  like  the  invigorating  action  of  deep. 
In  one  case,  during  our  experiments  with  an  ex- 
tremely rapid  and  powerful  discharge,  we  found 
that  in  subsequent  discharges  after  rest,  the  cell 

Sve  out  three  times  as  much  energy  as  it  did  in 
e  first  discharge.  The  neglect  of  oonndering 
this  resusdtating  power  has  doubtless  misled 
many  people  who  have  posmUy  discharged  a 
Faure's  cell  very  rapidly,  into  under-esti- 
mating its  storing  capadty.  Not  getting  out, 
perhaps,  so  very  much  energy  in  the  first  discharge, 
they  have  erroneously  conduded  that  a  connder- 
able  portion  of  the  energy  originally  put  in  had 
leaked  away,  whereas,  in  fact,  the  electric  energj 
really  was  remaining  there  in  the  cell,  but  their 
experiments  were  conducted  too  hurriedly  to  allow 
it  to  come  out.  This  resusdtating  power  may  be 
observed  even  after  very  short  periods  of  rest,  is 
of  great  importance  when  a  large  amount  of 
eaBTgv  is  required  at  the  commencement,  after 
periods  of  rest,  as  for  example  in  starting  a  tram- 
oar  after  each  stoppage,  which  tdls  most  fearfully 
on  the  horses,  secondly,  as  regards  efficiency. 
The  efficiency  of  an  electric  accumulator— that  is, 
the  ratio  of  Uie  work  put  into  it  to  the  work  given 
out,  depends  on  the  speed  with  which  it  is  charged 
and  the  speed  with  which  it  is  discharged.  If 
charged  or  discharged  too  quickly,  a  certain 
amount  of  power  wul  be  wasted,  heating  the  cell 
itself ;  since,  whenever  a  current  passes  through  a 
body,  some  heat  is  devdoped,  and  the  greater  the 
currents  the  greater  the  neat,  the  latter,  indeed, 
increasing  much  more  rapidly  than  the  current. 
Now,  it  ia  possible,  in  a  way  I  wiU  not  at 
the  moment  trouble  you  by  explaining,  to  dis- 
tinguish between  the  work  given  to  (he  cell  to 
produce  chemical  deeompodtion  and  the  work 
wasted  by  too  hurried  charging.  Similarly,  in  dis- 
charging, it  is  also  posdble  to  find  out  how  mudi 
of  the  dectric  energy  stored  up  in  the  cell  is 
wasted  in  heating  it  by  too  hurried  disohar^g. 
Allowing  for  such  unnecessary  waste,  experience 
shows  that,  for  a  milUon  foot-pounds  of  chuge  dis- 
charged with  a  mean  current  of  17  amperes,  the 
loss  m  chaiging  and  discharsing  combined  need 
not  exceed  18  per  cent. ;  indeeo,  in  some  cases,  for 
very  slow  discharffes,  we  have  found  it  not  to  ex- 
oeea  10  per  cent.  1  do  not.  of  course,  mean  by  this, 
as  some  people  have  mistakenly  imagined  from  the 
published  numbers  of  Professor  Perry  and  myself, 
Uiat  a  current  of  only  17  amperes  can  be  obtained 
by  discharging  a  dngle  cell ;  since,  of  course,  far 
greater  discharge-currents  can  be  produced  if  the 


external  resistance  be  low ;  indeed,  I  ahsU  ihow 
you  a  constant  discharge  of  about  70  smp^m 
presently.  In  speaking  of  the  number  17, 1  mmi* 
mean  to  say  that  was  the  average  current  whm 
the  experiments  on  the  efficiency  above  lef  erred  to 
were  made. 

I  have  said  that  a  cell  containing  ^llb.  of  letd 
and  red-lead  stored  1,440,000  foot-pocnds  of  work. 
Now,  condder  what  that  means.  It  represents  all 
the  ener^  required  to  be  expended  to  poll  %  traa* 
car  contaming  46  passengers  over  two  mflai,  aftar 
allowing  for  oonnderable  waste  of  power  h  the 
eleotrioal  arrangements.  The  dectrametor  need 
not  weigh  more  than  about  2001b.  to prodsoeibont 
two  horse-power.  We  have  therefore  this  won- 
derful concludon,  that  about  3001b.  deadweight, 
contains  all  the  energy  and  all,  the  madunerr 
necessary  for  over  two  miles  run  of  a  tramear  witb 
46  passengers.  Now  is  this  result  actually  obtsioed 
at  present  in  the  tramear  running  at  Leytonstone, 
which  is  propelled  by  Faure's  aoommulators?  No, 
and  why  ?  Partly  because  the  electromotor  hu 
not  been  made  to  suit  the  accumulators,  nor  th« 
accumulators  the  dectromotor,  nor  is  the  gearing 
adapted  to  dther.  The  cells,  as  at  praseat 
made,  would  not  give  off  their  enexg; 
quickly  enough;  hence  a  greater  number  are 
employed,  but  which,  consequently,  reqoixe  to 
be  charged  much  less  frequent' .  than  would  other- 
wise be  necessary.  Indeed,  in  u  ton  of  the  cells  Mat 
present  constructed  there  Is  about  60  miles  ran  of 
a  tramear  containing  46  passengers.  Spadooi  u 
is  the  Lecture  Theane  of  the  Ijondon  Ibstitation, 
it  is  unf ortunatdy  not  large  enough  to  admit  i 
tramear.  I  have,  therefore,  done  the  next  bat 
thing  to  prove  to  you  that  the  Faure's  aoonmn- 
lators  really  contun  a  vast  store  of  available 
energy.  We  have  here  a  circular  saw,  whioh  ii 
now  cutting  wood  over  an  inch  in  thickness,  ii 
you  see,  the  circular  saw  is  driven  by  that  Qiamme 
dectro-motor,  and  the  electro-motor  itself  is  fed 
by  the  energy  stored  up  in  these  aocumilatoo, 
and  which  was  put  into  them  by  a  dynamo  ma- 
chine yesterday  on  the  other  dde  of  London. 

The  main  use  of  the  accumulators  wUl  be  u 
stationary  reservoirs  corresponding  with  oiitenu 
for  water  or  gasometers  for  gas.  But  in  oertsin 
cases  where  the  accumidators  can  be  used  to  propel 
a  cart,  as  in  the  .case  of  tramcars,  not  the  cut 
employed  soldy  to  carry  the  accumulators,  tba 
there  is  not  the  same  objection  to  their  bdof 
moved  about,  sedng  that  the  total  weight  neeii- 
sary  is  small  compared  with  that  necessary  fort 
steam-engine  or  a  compressed  air-engine  for  tram- 
lines to  devdop  the  same  horse-power. 

Again,  just  as  ordinary  electromotors  are  not 
made  to  discharge  a  Faure's  cell  rapidly,  w 
ordinary  electric  lamps  are  unsuited  for  this  pnr- 
pose;  and,  therefore,  altiiough  there  is  enoogb 
energy  in  a  1001b.  dead  weight  of  Faure  aceofflo- 
later,  to  giye  a  light  of  1,600  candles  for  30  minntss, 
an  ordinary  dectric  lamp^  cannot  be  illumiaatedit 
all  by  a  single  cell.  Mr.  JBdison,  however,  has  bae& 
tummg  his  attention  to  this  subject,  and  here  ia^ 
result  of  his  handiwork,  which  arrived  last  ni^t 
from  America,  and  which  is,  therefore,  shown  ror 
the  first  time  in  England  this  evening.  This  inota- 
descent  lamp,  as  you  see,  only  requires  four  F^ore 
accumulators  to  illuminate  it,  this  one  8,  asd  thii 
other  one  12.  But  must  the  accumulators  be  ef«i 
as  large  as  those  I  am  using  on  the  table?  Th« 
answer  is  No,  if  you  do  not  require  them  to  giraont 
the  light  for  a  very  long  time.  Four  much  sosDer 
boxes  would  give  just  as  much  light  as  you  see  st 
the  present  moment ;  but,  of  oonrse,  would  sot 
keep  the  light  burning  so  long.  It  is,  tharefors, 
now  possibTe  to  have  a  box  of  aocumalators  and  an 
incandescent  lamp,  and  the  whole  thing  qdte 
easily  carried  by  one  man. 

I  have,  during  this  evening,  been  talking  d  m 
measurements  of  dectric  energy  pat  into  or  turn 
out  of  an  accumulator  in  foot-pounds,  fiidyoa 
may  have  wondered  how  it  was  possible  to  osasne 
dectric  ener£[y  in  the  engineer's  unit  of  f  oot-|0«nds. 
In  reality  it  is  very  dmple.  The  mskximum  asioont 
of  work  a  waterfall  can  do  dq>6nd8  on  two  thinp: 
the  current  of  water  and  the  hdght  of  the  fall,  u 
the  same  way,  the  work  a  galvanic  cell  or  aecoms; 
lator  can  do  depends  on  two  things :  the  curxentit 
is  producing,  and  what  is  called  its  dectromotm 
force,  the  latter  being  analogous  with  the  diffvrsaoe 
of  pressure  or  head  of  water.  Again,  when  electno 
energy  is  being  turned  into  mechanical  work  by 
means  of  an  electromotor,  the  energy  wbieh  n 
being  put  into  the  motor  can  be  measured  by  ^ 
product  of  the  current  sent  through  the  motor  and 
the  dectromotive  force  maintained  between  the 
terminals  of  the  motor.  Now  here  I  have  two 
instruments  devised  by  Prof.  Perry  and  myself,  sn 
Am-meter  and  a  Volt-meter,  the  one  for  meassnng 
a  strong  current,  and  the  other  a  large 
electromotive  force.  With  these  we  will  ^ 
make  simultaneous  measurement  when  we  sUow 
this  motor,  which  is  driving  the  hithe,  and  which  u 
itself  driven  by  an  dectric  current,  to  run  d 
different  speeds.  First  we  will  start  with  the  motor 
absolutely  at  rest,  by  putting  a  brake  on  it,  and 
ending  by  allowing  it  to  run  as  fast  aa  possibla' 
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Eiperimeat  perfonned  and  the  following  results 
wereobtsined:— 
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We  ne  in  the  last  case,  when  the  load  was  light 
sad  the  speed  of  the  motor  very  great,  there  was 
Im  then  one-tenth  of  the  waste  of  power  arising 
from  the  enrrent  heating  the  wires  when  the  speed 
wsi  Tsnr  slow.  On  the  other  hand,  we  observe 
thst  the  eleotromotiTe  foroe  between  the 
tenninals  of  the  motor  has  been  practioally 
doobled.  This  simple  exp^ment  reaUr  points  to 
the  aolation  of  economic  transmission  of  power  by 
electricity,  and  to  which  Professor  Perry  and  my- 
•elf  have  on  nnmerous  ocoasions  directed  attention. 
Itis»  to  allow  only  a  rery  small  current  to  pass 
throiigh  the  wires  connecting  the  electromotor 
with  the  ^erfttor,  and  to  maintain  a  yery  great 
electromotiYe  force  between  them ;  since,  in  this 
WS7,  the  amount  of  power  transmitted  can  be 
sude  as  large  as  we  Uke,  and  the  waste  from  the 
heatins!  of  the  wires  from  the  passage  of  the  current 
SI  BnaQ  as  we  Uke. 

BeasQDing  in  this  way.  Sir  W.  Thomson  showed, 
in  his  inaugural  address  last  year  to  the  BritiBh 
Awociation,  that,  if  we  desire  to  transmit  26,250 
hoiBe-power  by  a  copp(^  wire  iin.  in  diameter, 
from  Niagara  to  New  York,  which  is  about  300 
miles  distanoe,  and  if  we  desire  not  to  lose  more 
than  one- fifth  of  the  whole  amount  of  work— that 
is,  to  dsUver  up  in  New  York  21,000  horse-power 
--the  electro-motive  force  between  the  two  wires 
most  be  30,000  volts.  Now,  what  are  we  to  de 
with  this  enormous  electromotive  foroe  at  the 
New  York  end  of  the  wires?  Fancy  a  servant 
dotting  a  wire  havin^e;  this  enormous  electro- 
motif  e  foroe.  Tou  might  as  well,  as  far  as  her 
peace  of  mind  is  concemedi  ask  her  to  put  a 
Ii^tning-flash  tidy. 

The  solution  of  this  problem  was  also  given  by 
Sir  W.  Thomson  on  the  same  occasion,  and  it  con- 
lists  in  using  large  numbers  of  accumulators.  All 
thatisneoessary  to  doinorder  to  subdivide  this  enor- 
mous electromotive  into  what  may  be  called  small 
oommeretal  electromotive  forces  Is  to  keep  a  Faure 
hatteiy  of  40,000  cells  always  charged  direct  from 
the  main  current,  and  apply  a  mettiodical  system 
of  removing  sets'  of  50  and  placing  them  on  the 
town-supply  circuits  while  other  sets  of  50  are 
being  regularly  introduced  into  the  main  circuit 
that  is  being  ohareed.  Of  course  this  removal 
does  not  mean  bodily  removal  of  the  cells,  but 
merely  disconnecting  the  wires.  It  Is  probable  that 
this  employment  of  secondary  battenes  will  be  of 
great  hnportanoe,  since  it  overoomee  the  last  diffi- 
coltj  in  the  eoonomioal  electrical  transmission  of 
power  over  long  distances. 

I  win  conclude  my  lecture  by  illustrating  one  of 
the  otiier  important  uses  to  which  the  accumulator 
can  be  applied,  and  that  is  the  practical  lighting  of 
nil  way  trains,  which  may  be  seen  in  daily  opera- 
tion in  the  Pullman  cars  on  the  Brighton  line. 
"nMrnost  natural  method  of  lighting  a  railway 
train  would  be  to  attach  a  dynamo-machine  to 
thesxleof  one  of  the  carriages,  the  guard's  van 
for  eximple,  and  the  rotation  of  whioh,  necessarily 
▼er?  rapid  when  the  train  is  goin^  fast,  would, 
without  the  use  of  any  fearing,  produce  the  neces- 
nry  current.  But  the  difficulty  that  immediately 
meets  us  is  that  as  soon  as  the  train  slows,  or  stops 
st  a  station,  or  in  consequence  of  the  signal  being 
s^ainst  it,  the  speed  of  the  dynamo -machine  wiC 
diminish  and  the  lights  will  go  out.  If,  however, 
while  the  train  is  going  fast  the  dynamo  performs 
two  (derations,  the  one  to  keep  the  lights  burning, 
the  ottier  to  charge  a  battery  of  Faure's  aooumu- 
istors  on  the  triun,  then  the  electric  energy  so 
stored  ean  ba  applied  to  maintsin  the  lights  while 
the  train  is  going  slowly  or  stopping,  with  such 
^  ^^pgciQfint  there  would  oe  of  course  an 
sotomatifi  contnvance  for  disconnecting  the 
d^amo-machine  from  the  drouit  when  the  speed 
heoomes  too  low :  otherwise  the  Faure's  acoumu- 
!k  '^ .  ^^^d  simply  discharge  themselves  back 
Uroogh  the  dynamo  machine. 

^Asgine  now  we  are  in  a  train  whioh  is  going 


slowly,  or  which  has  actually  stopped,  and  that  ^e 
Faure  accumulator  lying  on  the  noor  here  is  the 
Faure  battery  in  uie  train,  which  have  been 
charged  when  the  train  was  going  fast ;  that  then 
it  has  sufficient  store  of  power  to  continue  lighting 
is  proved,  because,  on  connecting  these  two  wires, 
those  50  Maxim  lamps  and  eight  Edison  lamps 
before  you  are  instantly  brilliantly  illuminated, 
each  possessisg  about  40  candle-power,  and  giving, 
therefore,  far  more  light  than  is,  at  present,  ever 
supplied  to  a  whole  train  of  twelve  carriages. 
The  light,  you  observe,  is  perfect^  steady,  and  is 
turned  on  and  off  at  will  Imagine  now  we  are 
in  a  tunnel  in  the  daytime,  and  the  lights,  there- 
fore, burning.  We  now  emerge  from  the  tunnel 
into  daylight  I  disconnect  the  wires,  and  the 
li^ts  are  instantly  extinguished.  Again,  it  inay 
be  we  are  entering  a  second  tunnel.  The  wires 
are  again  connected  by  the  guard,  and  we  have  the 
whole  of  this  leoture-theatre,  which  represents  the 
train,  brilfiantly  illuminated. 

There  has  been  an  erroneous  impression  existing 
lately  that  the  Faure  accumulator  could  not  pro- 
duce a  constant  current  of  more  than  17  amp&res  ; 
but  that  this  is  a  mistake  is  dearly  seen  from  the 
fact  that,  at  the  present  moment,  each  of  the  cells 
in  this  room  is  producing  a  current  of  abont  75 
amperes.      _^^______,^^^_^ 

A  CHEAP  POEM  OF  VOLTAIC  CELL. 

THE  follovring  details  of  a  cheap  and,  we 
believe,  new  form  of  voltaic  cell  are  ab- 
stracted from  a  paper  by  Mr.  A.  B.  Beimett, 
M.S.T.E.  and  E.,  read  recently  before  the  Glas- 
gow Philosophical  Society.  The  cell  has  not  yet 
had  a  prolonged  trial,  bnt  it  has  been  tested  for 
some  months  side  by  side  with  the  Ledanch^— with 
which  it  is  comparable— and  has  not  exhibited  any 
sinis  of  inferiority  either  as  regards  power  or  dura- 

The  idea  of  the  combination  was  suggested  by  the 
wdl-known  fact  that  iron  will  not  rust  in  solutions 
of  the  caustic  alkalies,  a  fact  probably  due  to  the 
noQ-existenoe  in  such  solutions  of  free  oxygen  and 
free  carbonic  add.  It  was  an;ued  from  wis  ttiat 
if  a  i^ate  of  iron  and  a  plate  efzinc  were  immersed 
in  such  a  solution,  the  iron,  not  being  attackable 
by  the  alkali,  would  be  strongly  dectro-negative 
to  the  zinc  Trial  ivoved  the  idea  to  be  strictly 
correct.  Not  only  iron,  but  nickel  and  cobalt,  as 
well  as  gold  and  silver,  and  the  metals  of  the  plati- 
num ^up,  were  found  to  be  practically  as  dectro- 
ne^tive  to  dno  as  carbon  itself.  Oar  ben  is  at  first 
a  httle  more  strong  dectro-neoatiye  than  iron ; 
but,  owing  to  the  absorption  of  hydrogen  in  its 
pores,  as  soon  as  the  circuit  is  dosed,  it  is  in  prac- 
tice in  no  wise  superior.  Silver  is  the  meet  electro- 
negative of  all  the  metals  in  the  solutions.  The 
use  of  iron,  if  practicable,  has  obvioudy  several 
advantages.  .The  cheapness  of  the  metal,  and  its 
freedom  from  liability  to  fracture,  as  compared 
with  carbon,  are  strong  points  in  its  favour,  and  it 
affords,  beoides,  the  possibility  of  making  aperfect 
and  permanent  connectian  on  the  negative  i>iate  for 
the  binding  screw^  an  end  so  difficult  to  attain  when 
carbon  is  used.  It  was  discovered,  however,  that  a 
simple  iron  plate  polarised  very  rapidly,  the  hydro- 
gen set  free  by  the  action  of  the  battery  clinging 
to  it  and  greatly  increasing  the  resistance.  By 
surrounding  the  plate  with  a  packet  of  small  frag- 
ments of  iron,  such  as  dean  turnings  or  boriiigs,  m 
the  same  manner  as  the  carbon  plate  in  the  original 
type  of  Ledanch^  is  surrounded  by  fragments  of 
carbon  and  manganese  dioxide,  this  deleterious 
action  is  considerably  modified,  and  the  cell 
acquires  to  a  great  extent  the  power  of  keeping  up 
its  dectromotive  foroe  when  working  continuoudy 
through  a  low  external  resistance.  The  number  of 
points  presented  by  the  turnings  or  borings  is  prob- 
ably the  cause  of  tins,  as  it  is  weU  known  that  hydro- 
gen escapes  with  much  greater  freedom  from  a 
rough  than  from  a  smooth  surface.  The  greatest 
effidency  is  obtained  when  the  iron  fragments  are 
thoroughly  damped  by  the  solution,  but  not  im- 
mersed in  it,  the  obstades  to  the  escape  of  the 
hydrogen  being  then  at  their  mmimnm.  Although 
not  quite  constant  when  workinj^  through  an  ex- 
ternal resistance  of  20  ohms,  the  battery  recovers  its 
original  electromoti?eforoewhenaUoweatorest,  with 
a  rapidity  sufficient  to  allow  of  its  employment  on 
the  budest  telegraphic  circuits,  and  for  most  other 
practical  purposes.  The  dectromotive  foroe  of  the 
iron  battery  varies  somewhat  with  the  nature  of 
the  iron  and  the  purity  of  the  exdting  salt  em- 
ployed; also  with  the  degree  to  whidh  the  iron 
fragments  are  saturated  or  007eredby  the  solution. 
The  Dsniell  beings  1,  and  the  Ledanoh^,  at  its  best, 
1-30,  the  iron  varies  from  1*15  to  1*33.  The  last 
was  an  exceptionally  good  cell,  and  the  average  may 
betaken  at  1*23.  or  -07  less  than  the  best  Ledanch^. 
But  after  working  for  some  days  continuoudy 
through  a  low  external  resistance,  the  iron  keeps 
up  its  electromotive  force  much  better  than  the 
Ledanch^. 

There  is  here  an  old  tiimed  iron  can,  which,  as 
the  legend  upon  it  distinctly  states,  was  oiiginally 
packed  with  corned  beef  in  Chicago.    There  is  also 


here  a  quantity  of  iron  borings  swept  from  the 
floor  of  an  engineer's  workshop,  the  cost  being 
simply  the  time  and  trouble  consumed  in  sweeping. 
There  is  also  a  strip  of  common  zinc  cut  from  an 
old  roof  ventilator ;  a  porous  cdl,  and  a  bottle  con- 
taining a  solution  of  4oz.  of  commercial  potassium 
hydroxide.  The  porous  cell  being  placed  in  the 
turned  iron  can,  and  packed  with  borings,  the  solu- 
tion is  poured  in,  and  the  zinc  strip  immersed  in  it. 
The  ends  of  an  electric  bell  drouit  being  attached 
to  the  can  and  zinc  strap,  the  fact  that  a  powerful 
current  has  already  been  set  up  is  made  suffidentlv 
obvious.  After  a  few  minutes  it  will  become  stili 
more  powerful ;  and  if  left  to  itself  the  cell  would 
ring  the  bell  night  and  day  for  at  least  three  weeks 
wiuout  any  noticeable  loss  of  energy. 

The  tendency  of  the  caustic  alkalies  to  absorb 
oarbcmic  add  from  the  air  renders  it  dedrable, 
although  not  absolutdy  necessary,  to  keep  thepcnrous 
cell  whioh  contains  the  solution  tightly  covered. 
On  the  other  hand,  the  iron  portion  of  the  battery 
should  be  exposed  as  f  redy  to  the  air  as  posdble  to 
facilitate  the  escape  of  the  hydrogen.  These  eon* 
trary  conditions  are  rather  vexatious,  but  by  no^ 
mean  imposdble  of  attainment.  The  most  practic-. 
able  mooe  of  solving  the  difficulty  wpears  to  be 
the  placing  of  tiie  positive  portion  of  tne  combina- 
tion in  an  earthemware  cell  about  seven  inches  in 
height,  but  porous  only  for  four  inches  £rom  its 
bottom,  whidi  porous  odl  is  fitted  with  an  air- 
tight stopper,  through  which  the  zinc  rod  is  brought 
and  temunated  by  a  bindinjg-screw.  The  earthen- 
ware  cell  is  placea  in  an  iron  can  five  inches  in 
height  and  of  a  like  diameter,  and  packed  in  firmly 
with  turnings  or  borings.  The  earthemware  odl 
having  been  filled  wiui  solution  alsaost  to  over- 
flowing,  the  air-tight  stopper  is  fitted  in,  and  the 
battery  is  ready  for  use.  The  advantages  of  ttih 
arrangement  are  the  exclusion  of  carbonic  add 
from  the  caustic  solution  while  the  ^ron  is  left  ex- 
posed to  the  air,  the  prevention  of  evaporation, 
and  the  preservation  of  the  packing  from  too  pro^ 
fuse  a  wetting.  There  bdng  no  air  pressure  on 
the  surface  of  the  solution  m  the  earthenware 
ceU,  it  can  only  percolate  with  extreme  downess> 
bdng  opposed  by  the  pressure  of  the  air  acting 
through  the  iron  borings  and  the  pores  of  the  odl. 
The  presence  of  carbonic  add  in  ordinary  water 
renders  it  desirable  to  make  the  solution  with  dis- 
tilled or  newly- boiled  water.  If  this  is  done,  and 
the  cell  instantly  closed  with  an  air-tight  stopper, 
the  conditions  necessary  to  secure  the  best  resiilts 
have  been  complied  with.  Instead  of  distilled  or 
boiled,  oommon  water  may  be  used  if  a  portion 
of  newly^slaked  lime  is  added  to  the  solution  be- 
fore dosing  the  cdl. 

Now,  as  to  oost.  The  tinned  iron  can  be  used 
without  detriment.  The  tin,  bdng  strongly  dectro- 
podtive  to  iron,  sets  up  a  local  action  with  the 
Dorings  as  soon  ai  the  solution  reaches  it.  and,  be- 
in^  small  in  quantity,  is  soon  resolved  into  tin 
oxide  without  injury  to  the  battery.    The  soldered 

i'oints  of  American  preserve  cans  are  but  very 
ittle  affected  by  the  solution,  and  can  be  depended 
upon  not  to  leak  if  tight  in  the  first  instanoe.  The 
borings  never  need  renewal,  ai  they  do  not  rust, 
and  are  not  changed  in  any  way  by  the  action  ox 
the  battery.  The  zinc  may  be  of  the  commonest 
kind,  as  no  local  action  of  importance  has  been  ob- 
served unless  the  caustic  alkaik  used  is  very  impure. 
Amalgamation  is  therefore  usdess.  Strips  of 
common  roofing-zinc  rolled  into  cylinders  answer 
perfectly  well.  The  porous  odl  is  the  most  ex- 
pendve  item,  but  this  can  be  dispensed  with  by 
the  use  of  diaphrams  of  canvas,  or  other  fabric  ol 
vegetable  origm.  It  must  be  remembered  that  the 
caustic  alkalis  destroy  all  abimal  tissues,  so  leather^ 
bladders,  &c.,  are  not  admisnble«  The  author  has 
tried  cdls  of  thin  wood,  such  as  willow-boxes,  with 
success ;  but  the  earthenware  is  more  permanent, 
and,  in  spite  ol  its  prime  cost,  probably  the  most 
satisfactory  in  the  end.  Such  as  the  one  before 
jou  can  be  procured  wholesale  at  2d.  each.  A 
dii4>hragm  ot  some  kind  is  absolutdy  necessary. 
Caustic  soda,  in  a  state  of  reasonable  purity,  is 
made  in  the  ndghbourhood  of  Glasgow,  and  can 
be  obtained  wholesale  at  a  little  over  Id.  per  lb. 
Whether  this  is  suffidently  pure  for  long-continued 
action  has,  however,  yet  to  be  determined*  To 
sum  up  the  cost  of  one  cell  in  its  simplest  form, 
we  have  can  and  borings  ^ ;  porous  cdl  2d. ; 
zinc,  say  id.;  soda,  4oz.  id.;  soldered  wires  for 
connections  Id. ;  labour  Ua. ;  total,  6d.,  which  is 
quite  a  liberal  allowance. 

The  battery  is,  consequently,  probably  the 
cheapest  ever  devised,  in  proportion  to  its  power 
and  durability,  when  regarded  in  the  light  of  prime 
cost,  but  it  becomes  even  cheaper  whoi  it  is  con- 
sidered that  the  chief  product  of  its  action  is  zinc 
oxide,  known  in  the  paint  trade  as  zinc  white, 
which  Is  extennvdy  used  as  a  pigment  and  as  a 
substitute  for  white-lead  generally.  It  can  eadly 
be  recovered  in  an  approximately  pure  state  from 
the  used-up  battery.  From  the  cell  which  rang 
the  bell  for  a  month  1,458  grains,  or  3'04oz.  troy, 
were  recovered,  the  zinc  consumed  being  1,170*7 
grains,  or  2-44oz.  troy.  Some  of  it — one  sixth  of 
the  quantity  recovereo— is  on  the  table  before  you 
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.4MiHH«f«t     \  ^^•  U«*«M  MUt  IUaI  ytiUitMi  liAiUrlM 

ti«  Mtv  ««^i'KUU«  •Mh^i  ^ItM)  Mii*l  woiMU  h*¥«  pro* 
4«iv4.«  O^i^Himitv  ^thfH^i  It  Ikunttit  to  !)»•  ftifuM* 
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tMl  (i^tu^ltCy,  tVif.  i'liniAlWy  tutroduoM  *  nunbtr 
«  M|«H<m<ml«  thowhiK  how  ooltlwry  iKplotloni 
«M  )Mxutu\MMl.  Atuont|«(  tU«  ))rtiiot|4t  oatuoi  of 
M|\U'*is4^a  m<M\U^«»«t  (^  (h«  lo(^tur«r  wvrt  iniufll- 
M«Mt  >^\«U«H\\«i,  th«  fMuU  of  whtoh  WM  thftt  tb« 
i«*M\A4«^\  WM  «u\l  ttiluhnt  lo  nuoli  au  •sUnl  m  to 
r«i^U  ii  iu»\4^^^^ :  ^^*  tuttdou  vmtMlon  of  gu 
^t  Kt'^^r*:  Aii\t  tK«  Hiii»l%ttan  whu^h  tht  po*r 
^1  ^^t  tU-*  UMU|N»  »(tx'i>l«HiV>  Ih*  mtti  to  uto  nftk«d 
U^u  HmMk  it^^M^'^^l^  Md  oth«r  AspIoAiTO 
WUt. » ki^i  K«««  w*m\  fvMT  (iMAOttnf  ckmU  by  blMtlng, 
%t«4i  M4r«v«i^  »vMtf««  \\(  AcciU«i\t  hA<l  bwn  lntro« 
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tft  (x'vkt  wi^t«    14«  cfti^^mMA  with  whtoh  gun^ 


IpMivWf  ftMv\  ^4hit  Mky4o«4>r«  bodtM  w«rft  hftndlod 
ft»4  tK^^I  by  th*  u\M\ ,  lh<^  dir«ot  ignition  of  th« 
•ftl^\>Mt«  f^«  by  th*  lUm«  fiom  tut  shot ;  tho 
<v<KH^\i*K'«  v\f  Ih^  nf^r«  ai«KMt||in|[  ftf«*dftmp  from 
tlk«  x>j^tttH «  m  lh«  (\k4  ftitU  workmgt.  ftod  coming 
IM  vv  >uc«  xrtth  ft  ufth^il  t^«mft  or  U(if»ctly«  Iftmp, 
«i%*«i^  *)«  ^\|nKm)oh  ;  ftnd,  ^^urihty|  tho  ditoovory 
g4  Mk  vi  Ot^wift^^  thfti  •x)Uo»loat  might  bt  duo  to 
|lb«  «,vm.^wftro  Mx^v'^vi  by  ft  blown -out  shot 
^^  {  tfci^  ttftMft  thrv^u^h  Ihft  gftUft«  of  thft  Iftmp, 
tbftk  v{it\ti^  ftiny  «x)4otYT«  nUtur*  outaida.  Thli 
iM^^iAHkl  JUciPT«ry»  whtoh  ftcoounUKl  for  mftny 
%«itv"*  «kX)>K>«MiK  Wft«  thua  Ulu«tr«t«d  by 
IV  OAm^iWy.  H^  ^v\k  ft  itno  tubo  15ft. 
Wm  i^W  ^^Jft«  itttNWftl  vti4tt«tftr»  ft&d  ftt  ono  ond 
MP>$N  .  4«^^  A  )(^t#d  IXatt -Iftmp,  which,  by  ftn 
•■«»j' <'r««Nit  o<  gtft^j^ts  hft  •unottndiid  with  ftn 
ftUkxviix^  fttr^  ^tlJktw  ol  ):«*  ftnd  ftir.  At  thft  othtr 
«M  ,^'  t^  t\kV*  bn'  v^^^^  ^  ^ittlft  gIftM  bulb, 
4MH  -  v^  ft  M,v)u7>'  o(  KydTOMtt  ftad  ohloHno. 
iVk  Va.  <«i^  w^yr  %Y  ft  brjtht  Ug^t  yimod  by 
Wpe  -£  JA^g^nnit  (.♦  l;y>if>3igwi  ftttd  obloiitto 
«ft.  ^  «-  .Ji  ^TMt  fMVA  oftAswf  ft  ftovd  onyloftiiu 

ttar.'  -:  tW  VWt^^U»|»  tawing^  Ihft  gft«M  ftttd 
Ifftj^**  ^.' ^  <«»  jmfwfti.  ;-.?cr^;|r  th«t  aMM^WttTO* 
w«*  »^.S»  ^  <•%«■-€  »ayk<ft9ftft  JA  tUft  wfty 
afcii"ni.i  >r  ^7  v»*^. •««>,  JaalUiiMf  tftht 
■«■    «*MHHU    »  OOftI  duftt>     A 
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eompTtftMBt    WM  iUM    «i_ 
dltfoMd    iknH^    ihvoogb  tko 
(MppoMd  t»  fi|WiftOft<  tkft  iftftt  o<  tfcft  mil  into 
tbaotHf  •oiiiimliiBl,  tfc»  tmtJhm  ^ 
%  V^ifm  ill—     Tbft 

mamftfl  qnkHy,  biiimi  lh«  Ipwnly  ^ 
•lowly  tnrongh  tbft  plaate;  b«^  wlHm 
in  tot  compjtIaMBfc  t 

thfottgk  ttafl  plfltttp  dItBoa,  Md 
oooufftd«  Ia  ft  iiaOav  b^mmv  fts 
mortmpidly  ffto  tht^fttt-oC  tbt  toaiiaft 
wtitn  tht  fttaiotfhttio  priiwut  tnddtBlr  f tO.  A 
•uddtn  ohftogt  oif  wtftthcr,  ttptdftHy  ft  tosB  to  ttt 
Bouth-wett,  mittk  Urn  ti— ttorwd  M^  ttmpacft- 
turt,  wonld  oftoat  ft  grtftt  trolntion  of  lira- 


f rtn  ooftL  It  wit,  thawtfoti  iiinafMifr  timt  a 
oonatftttt  wfttoh  ahoold  bt  ktpt  oTtr  Daconiatar  and 
therttomattr,  and  that  oafy  atfetyolftopa  aboold  ba 
amploytd  doring  an  uoaatdtd  atsto  of  tht  wtathar. 
Wim  ft  good  Ttntilftlioii,  howerer,  tht  above  eftwt 
of  wtft^tr  might  ia  most  caaaa  bt  tlifflfaifttod. 


ELBMmrTASY    IBS80VS    OV  lOnT 
PLATB  PHOTOOKAFHr* 

Salaotton  of  AppanktoA. 

rLSflnt  thisgthtbtginnarfaftatodo^iaiedt- 
tatmina  what  aixa  of  <*  piftto  "  ht  wiU  work- 
it  to  aayv  bow  lam  faia  pittmta  aiv  to  bt* 
A*m  matttr  of  oomrttv  fit  afaomd  btgto  wozliitpon 
tht  amallaatplfttatwtiioh  ht  oaa  b«y,  aa  tbt  firit 
faw  itaoMi  att  ansa  to  btfar  f^om  ptntcl^  and  tht 
ohaanartht  plaitta  apoUtd  tht  bttter.  That  doaa 
not,  AowtTtEi  bind  him  to  tht  aoaalleat  aiat.  In 
oonaidtiing  aizt  of  plato  to  bt>  worktd,  it  mnat 
bt  bomt  in  mind  that  tho  Uiger  th»plato  tbt 
graatarthawtaiffhitobtoaRiadinto  tht  field,  tht 
grtatar  tbt  dimoutty  of:  manipalation,  and  tht 
haaffforttaaaaptBaaatertry  tain.  Tbiabtiagtht 
oaats  wawvnld  aoggtal  ata good  aiat  tiiat  known 
aa  *'  half  plato  "  :  that  ii  a  plate  meaannog  6^ 
by  4|ia.,  whioh  aitowi  of  piotuxta  bting  taktn  ' 
tht  popnlav  oaUaol  aiat,  and  tiit  appft>a( 
ntottmr  otn  rtry  tftaHy  bt  mftnipalattd  in  tha 
fitkl*  Hanag  dttidtd  tht  aiat,  tha  next  thing  to 
oontUltr  ia  in  what  nuinntr  to  pmohaat  tbt 
appaaatai ;  and  hart  wt  mnat  aay  tmphatioaliy 
that  tht  only  way  in  whioh  to  bt  aurt  of  gttting 
laUftblapbotogxaphititqaiaitttiato  go  toa  fin*- 
lato  dtaltr,  and  to  porohaat  thtm  ntw  from  him. 
Xhata  ia  a  gtnasal  idea  in  tht  mind  of  tilt  non- 
pbotopqphio  mriMHo,  pit>bablT  gainod  fiom  aating 
nambtn  of  old  oamaraa  aad  lanaat  tzpoatd  for  aalt 
in  pawii*thopt  aad  auah  likt.  that  gitftt  bftrgaina 
an  to  ba  madt  in  atoond*>hand  photogmphit 
appaMtaa,  and  that  the  btgiaaer  mar  "pioknp" 
tSmTha  wa^  Ttry  ohtapir  ^  »  u^e  lo<Ahig 
abottt  Thtat  tan  bt  no  grtatcr  mittakt,  Theaa- 
liiriaaMil  phttogzaahar  aiay  oeoarionaMy  piak  up 
aa  artide  vary  okaan;  bnt  the  man  without 
tttbBinllBitwltdflawfilbtaiirt,ifht  attemptato 
do  tht  likt,*to  find  oa  hit  haada  gotda  whioh  wiU 
I  bt  attlaaa  to  Um  wlita  ht  haaaomtwhat  advanoad 
inhiaatt.    Iba  «•  atte **  aaadt  up  by  moat  o<  tiia 


.    DadiathapMite 

by  &t  grond  glaaa,  iriuth  kUa 

nt  ''■hattor"  or  tlidiagrdooc  of 

ii  thea  ramtrtd,  and,  on  taking  the 

tht  imagt-fftUa  on  tha  plat*.  Ai 

aa  ait  dariitd  may  aceompiay  a 

a  a  nnmbar  of  nlatat  naj  b» 

■tofliaiUd.    Slito art  alao  ooMtraflbd 

alakaa  eaefa*  and  are  eaUed  ''doiiUe 

"^^Oaat  aia  by  far  tht  bant  aad  Bat 

toaatfordrypktta.    Ihztt  didn  in 

Doan  platoa  to  ba  oaofed  o«L 
_    ahould  bt  fitttd  with  a  at  of 

Thaaa  an^dt'^stea  amaUar  thaa  ^ 

laigtat  ^t  te  which  it  iatoaatmalad  to  be  phcad 

AU  mtdan  caaarM  lor  nao  in  tha-fieU  aza  aide 
MkbaBtwa-btdiatatthatthtyoaBfoia  at  iido 
aaltoi^aatftirtattinoaziymg.  Inpaidaaw 
lamaa,  tht  pfaatogmher  ahoald  get  oottUA 
IflopaptoatonaMmaMt  dktantt  ■  if  poailik,  a 
'  aatwioathtleagthof  tht  largtat  nao  phti 
itwillworiL    la  aama  part  of  hii  c 


thtraBMttnr  Saanrt  toaniirato  tbatftfeag  of  pa- 
tzalta.  Hia  atttmpti  in  thia  direction  are  daoit 
eactain  tobtfidTurta,  aad^lo  oantt  great  pii&tQ 
hit  fziaadi,  but  nottiBg  ia  rarer  toaa  thatlhi 
ptati^tuit  fltwiU  attack  hiat.  Whta  it  coiaati 
toii^hawfllflndaeamnra  which  opaetto  aaa 
aideaabltlangai  a  gnat  adTantage. 

Thtft  are  Tarioeaadjaitoieatoattaahtdtomdm 
eamtraawhieh,al0iough  of  little  naa  in  ttsWi 
of  tht  baginntr,  wilibt  found  of  gnat  eoaftriaa 
to  him  when  ht  is  mon  advaootd.  Ttoaai 
chiefly  a  Ttrtieal  and  horiioatal  adjoataaaBtof  tti 
front  on  to  iHiich  tiit  ItoB  ia  aerewed,  aad  wte  ii 
calltd  a  «*awing«-baek."  TUa  latter  provida  i 
maana  of'vaRying  to  aoertain.  tztant  tiia  lach 
bttweaa  the  atniiliTt  plato  and  tbraaaof  flakm 
A  Itatfitr  can  into  which  tha  tamam  mdOi 
dark-alidta  fit,  ahould  bt  prartdtd.  A  **n8k 
aefaromatio"leaa  of  anch a lenglh of  foemittD 
taaUt  tht  largeatplftto  whioh  tbt  oftmtnvfflbdl 
to  btoorend ahould  btpuiohattd  Tfat4aBiMl 
be  bought  direct  from  aomt  r^rattd  maker,  'm 
particmar  form  of  leaa>  known  at  tht^'widttt^ 
UndMapt"  Itui  ia  tht  beat  Tha  bipod  4ud 
oalla for UtUe apodal  rtma^  Ttnatijnv^ 
menta  of  tiie  oamen  atand  aca- that  itiboaldbi 
light,  ahould  bttaey  to  fit  up  and  taktd9ire,iad 
Bhoidd  bt  quite  rigid  when  fiatd  up.  Tkijf 
diahea  or  traya— or,  aa  they  are  aoamtimm  oWi 
flat  baths— arefOruat  in  tht  opeiatlona  of  dewtof' 
in^,  fixing,  dbe.  Sodi  diahea,  raado  of  ^^-wb 
porcelain,  can  bt  had  fora  ftwptntt  eaah,  end  w 
ahould  rtoeoBmiend  that  aueh  bt  pardnedfa 
quarter-plfttoworic  When  tha  photofm^  »d. 
Tsnoea  to  Urgeralaea,  ht  may  indulge  m  the  aw 
expenaitt  and  mon  coumuuut  dishec  made  a 
ebonite  and  other  light  mitiaial 


chaagad  for  them  kgnater 


itaft  Ctataaf  '  ^aa  naay  *rt  wiUing  to  lay  oat  at  onot.    Than 

paaar^aatbtlnaybayatfliatoalytfatttarttidtt  whith  Mt  ab- 

ar  aad  tarf  gai :  aolattty  attuiaaij  to  btgin  with,  aad  may  add  to 

Itm  iiTrHMM-^aira&wafnmiimttottBaa,aatiwythintflt,  Wt 

givealittofthtaftWaaaoat  niuuuaar/ for  wtric> 

law  qaaitar-platee,  aoameca,  a  leB%  atwpodatwi, 

StS  flat  ^ketor  tiaya  of  porttlaia  cr  other 

mil  i  I  a  gini^ated  maaava,  haUtar  »i«b_^ 

Aaalad  aaaanm  htldiag  4oa.,  a  daaan 


a,  aad  at  tfat  other  tad  ol  ^M 
■  **    wkyh  latter  thaowa  aa  m* 


SCIEMTmCSOCIEHES. 
socaBTT  OP  isennEBS* 

,  T  ft  matting  of  thtSocettyof  Engmankdl 
on  Mond^  *7S^^  the6th  inatent^  ft  jaga 


wftareftdenti 


•KotoaonEteatiic 


inatant,  ft  papa 


neering."  by  1&.  a  H.  W.  Kn,  aSTKrJT. 
Wor^^Bemnont.  Tht ftw fa^Taecidaita afiak 
ban  ftttendedthtta^loymaHtof  powarfal  ah« 

cumata  f  or  Kghtina  P^PfJ  JJ«  j"  |^ 
upon,  and  it  waa  ibowa  that  ^thaat  wan  eamcir 
dat  to  iaaafieiant  eaniaiaaalattaaand  atadaerv 
teeur.  Tha  falrela*r->  tf  iiaiitBiiriM  wia  mzI 
touched  upon,  eapteBallywi&  zaUtipatoOibat 

ni  of  droaitaaadmftamalandeilBwi 

of  dyaaam-anahiaaa*  aa  aa  to  aaeaia  the 
muit  amiiciMinal  iwalta     TWaahattaliQacfizai 
ftr  ooodaetaB  of  lai^  I 
next  toaeha'  "~~    •■ 
thtettloft 

of  iftigt  fiat  an  x^«Hw  mm^  rr*^_r;i_ —-.M 

iron  Wag  Aowa  tobt  [haijiw.  tlaaagl^at  wa|» 
nauized  would baahaataafr  to  L 
ofi-"^- 


of  aay  objett  i 
thatr 


frontof  itoa  to  tha 
of  adj 


AtthartitantaBa  of  tdiuiiiaK  tht 
rm^ttaM  nd  ^tp^l^or^ 

■««  Ab^pitttof  grand  glata,  whiah  of*  bt 
mt  aa  tha  txatt  pkot  to  bt  aftorwarat  oeeapad  ay 
tht  plala  aad  upoa  which  tbt iaaagt  mte amat 

m  to  fft«litoto  fotaaaiair.  It  it  atoo  fitted  aaQ;  a 
**  dftrk-aijd©,*'— ft  »ort  of  case  ia  which  a  •■■■■'• 
T^iAnaT  ba  fiatd.    Altea  tht  eaneaa  haa  baea 


Uum  LO.  .l«6a. 


WTQUSB  SOOBAIVO  ASD  WOBU)  Of  aaOUCBi  So.  M6. 


mmnmG  nswa 

THE  Sev.  TbontM  Eomn^j  RoJbl|i90D,  P,D., 
dkd  on  the  Uit  da/  of  ITebroaiy  In  his 
SOth  yeAr«  So  long  ago  %»  1815  ha  was  ap- 
poi&jted  Afetronoxoei-Eo^al  in  Ir6loii4f  and  held 
th«  post  for  Mn]r7Qa08,|ia7smng  the  atudy  of 
utvonony  wUh  whhiifiiaw,  «Ad  pubUwing 
norksontlMB  sflienociwhiohhaffebeQotrtmliiftd 
into  iorcign  iasgMffda.  HecetakbtdhisfloeiiUl 
fMoltiis  op  ttt  the  last,  and  a  letter  from  his 
pen  OD  ihe  '*  endowment*'  queetien,  wfaieh  we 
pna^  on  p.  82.  Vol.  X7CXI1I.,  remains  as 
ttndaaoe  of  his  love  of  soienoe  for  its  own 
sake. 

Dr.  J.  Pislisa,  of  the  Imperial  Obssrratoiy, 
Vieaoa,  iisoowved  ano^er  small  plimet  ^n 
FebMsrj  Mh,  the  seoond  he  has  found  this  year 
ind  the  tliirtieth  of  his  list.  It  is  No.  222.  The 
two  planets  disoovered  this  jear  have  been  ob- 
sflprtd  at  Paris ;  but  they  are  Yeij  faint,  one' 
beisg  equal  in  hnghUeae  io  a  star  of  the  12th 
suf. ;  while  the  other  is  only  eqiial  to  *  star  of 
Cbt  iSth  mag.  Kamoi  have  bewi  gi?en  1^  Dr. 
Ptlua  to  the  four  planets  he  discovered  in  1680. 
Ho.  212,  Feb.  d,  ^as  bee«  namd  Meiiea ;  Vo. 
216,  ApiiAl  10,  Cleepatia;  No.  218,  Sept.  4, 
ftsnea;  and  No.  219,  Sept.  80,  Thundda. 

ia  a  leotum  on  the  ctosage  of  «k«i^,  whi^ 
we  font  eiaewhese,  it  wttt  beaeea  that  f^olessor 
A^Tton  refened  to  the  espedmeatal  tramoar 
dn?en  b^  Faure  batteries,  wid  an  eleotromotor. 
Ihif  Tehide  has  soarcel;^  had  fur-p!ay«  as  it  was 
not  adapted  to  the  rule,  and  moreovei^  was 
limited  to  the  short  piece  of  line  leading  to  the 
MswaDy*s  yardAt  L^^bonstone.  The  oar  which 
UsSeen  naed  in  Franoe  veighs^withitsaeeuma- 
hilozB  and  daetromotor  ahant  6^  t(Mia»  ths 
battery  heing  oapable  «tf  yielding  25  iberse-power 
ieroaehonr.  ItranataapeedofabMitsevenmfles 
an  hour,  starting  and  stop^g  being  efleot^l 
with  great  ease  by  nMans  of  a  small  switch. 

Dr.  Weaer  Siemens  has  pmbUshed  his  leetane 
on  fiie-iisks  of  deotrio  lig^iog,  w^dohhesaysis 
a  mbject  demanding  closer  attc«(fien  thsn  zttxas 
y«t  reoeiTed.  There  are  especial  dangers  aittend- 
ing  the  introduction  of  the  light  into  ool- 
Ueiifis,  and  he  suggests  that  it  duNiM  he  sent 
tfaiough  the  workings  by  reflectors  or  by  means 
of  Imninons  pain^  the  painted  snslaces  heing 
charged  at  a  eentrei  iamp^  and  distciboted 
thionghout  tha  mine. 

The  Yiotoria  Gross  GaUerr  at  the  Ckystal 
Palace  has  been  'fitted  np  V  the  Domeatio 
Elflctpc  Lighting  Co.,  with  a  suite  oleli^aatly- 
^QBiiahed  moms,  to  give  An  idea  of  tike  eSeot  of 
&e  electxic  light  aa  applied  .to  modem  n^itnaaftn^ 
P^ere  are  an  eatrance  moming'<room,  a  smok- 
ing-room, a  diningHToom,  and  a  dr»wing-70om 
and  boudoir.  The  system  of  lighting  used  is 
haaed  on  that  of  Ediion. 

The  inataUation  of  the  ^leelmc  light  at  ihe 
Mansion  Uo«ae  will  be  one  of  the  sights  of 
I^ondon,  aa  it  is  oompleie  so  lar  as  it  goes.  A 
Crosaley  gas-engine  drives  throe  Biirain 
machines  (a  fourto  is  kept  in  reeerre),  which 
m^W  current  to  six  Orompton  arc  lights  in 
the  Egyptian  Hall,  and  a  itumher  of  Swan 
i&candesoent  lamps,  arranged  in  electroliers  in 
the  laloon.  If  a  statement  of  the  cost  of 
Ulstallation  and  working  is  forthcoming,  say  at 
the  end  of  three  months,  euoh  an  oxpspment 
will  be  of  eonsiderable  Tahie. 

A  trial  boring  for  coal  is  being  made  atSnaith, 
near  Ooole,  on  the  estate  of  Lord  Beanmont. 
It  ia  known  that  the  eoal-measures  of  the  West 
Riding  extend  eastwacds,  but  it  is  not  known 
how  far,  and  as  it  is  considend  imlikely  that 
^hey  lie  beneath  Linookishire  in  wotknble  shape, 
^onsidenble  interest  is  taken  in  tiie  boring  at 
Saaith,  which  was  commenced  last  year. 

The  experiment  of  throwing  oil  upon  the 
waters  carried  out  at  Peterhead  by  Mr.  Bhields, 
of  Perth,  seems  to  hare  been  suodessful,  and  to 
hare  borne  out  the  statements  of  mariners. 
Created  wares,  as  soon  as  they  reached  the  oil- 
<»yered  portion,  aaswaed  the  appearance  of 
u&didating  wares,  and  preatnted  an  nnbroken 
nufaoe;  but  it  is  stated  that  the  effect  does  not 
la«t  to  long  as  is  desired. 

The  third  botnre  deUwered  by  Prof.  S.  P. 
^^OB^Mn,  at  th»Oryatal  Palaee,  was  on  eleo- 
«^«e  Hghts.  The  electric  arc  wm  disoovered 
etwBt  the  year  k80i  by  Sir  Homphry  Davy, 


when  eiepemesting  upon  the  diffevent  kinds 
ol  spariw  pzodueed  between  wises  of  various 
maleriak  attached  to  the  terminals  of  a  laoge 
roltaio  baittery.  Peneils  of  hard  artiftoially- 
prepared  coke*  carbon  ere  now  unirersally  used 
instead  of  wood  charcoal.  To  control  the  light 
the  carbon  pencils  are  held  by  an  iostrumont 
calkd  a  regulator  or  electric  lamp.  The  negu^ 
lator  has  to  pcdrfc^nn  the  office  of  feeding 
the  cwebon  pencils  into  the  arc  as  last 
as  they  bttun  aw»y,  the  rate  of  deeding 
being  ooMtroUed  eltctrioallf  by  the  stDengtn 
of  the  oonanit  that  paesea  ihnoogti  the  lamp. 
Diagrams  of  1^  eonstruotion  of  theprmoipal 
forms  of  lamp  were  shown*  and  eeretal  lamps  of 
the  various  leading  syfitems  were  exhibited  in 
action.  Illustrations  were  aJ^  ^ven  of  the 
method  of  calculating  the  aetual  amount  of 
energy  used  qi>  in  the  lamp,  as  wellasof  its  \xs^ 
asoompaired  withLtbat  ola  standard  candle.  The 
leotnier  atated  that  th#  gas  which  would  yield 
a  hoBse-power  ef  energy  wenJd  hum  wwi  a 
steady  light  of  42  ea»(ll4»»power-jper  hour,  iHiile 
the  same  amonnt  of  gas  boined  in  a  gas-engine 
and  used  to  d^re  a  dynunp-dectric  generator 
might  maintain  an  electric  arc  light  equal  to 
that  of  2,000  candles. 

Vipers  aboamd  in  some  parts  of  Fraaee,  more 
Mipecia%-  in  Vended,  Loire-InflMeore,  Hauto- 
Mame,  Lot,  and  C6te  d'Or.  In  fiaute-Keme 
57^046  were  destroyed  in  six  years  (a  premium 
of  about  2d.  haring  been  offered  on  efich 
animal}.  According  to  H.  de  Quatrefages,  the 
laiger  domestic  animals  recover  pretty  qniokly 
(without  treatment)  from  a  viper's  bite ;  but 
goats,  abeep,  and  d^gs  often  eoeenmb  if  not 
treated.  A  bitten  man  may  reoerer  spoii^ 
taneonaiy,  after  eomaderaMe  suflerinr ;  but  t^ 
issne  is  often  lataL  In  iview  of  these  faebs, 
M.  de  Quatrefages  has  called  attention  to  the 
treatment  with  permanganate  of  potaflh  recently 
found  sttcceasful  by  the  Brajolian,  Dr.  de 
Laoerda.  The  doctor  insiBts  on  the  is^prtanoe 
of  preparing  the  sQlation  ooily  at  the  tune  it  is 
required,  and  advises  heeping  small  packets  of 
abirat  1^  grain  of  the  salt  b3^  a  flask  holding 
about  io£.  of  water  (O'l  grainme  and  lOgr.). 
The  Prasraz  syringe  is  nsed  sn  injection;  a 
ligaiure  is  placed  above  the  bite^  and  the  tissues 
are  oen^pressed  to  peomoke  diffueien.  The 
me^od  IS  applicable  to  domestic  antmale  as  weU 
as  men.  "SL  de  Quatrefages  throws  ont  a  sug- 
gestion that  the  permsnganate  might  be  effec- 
tive against  the  diseases  which  K.  Pasteur  has 
raoentiy  done  mo  much  to  elucidate. 

The  monks  of  Mount  Athos,  ^le  <<H(d^HiIl,'' 
hare  now  the  opportunity  of  telegrapmo  oom- 
mnnioation  wiun  Salonioa,  in  the  Turkish 
^stem.  The  mountain,  it  is  known,  is  attnated 
ana  promontory,  and  rises  .more  than '6,0001 1. 
above  the  aea^ereL  The  monasteries  contain 
some  6,000  Greek  monks  of  the  Order  of  fit. 
Basilius.  They  are  seminaries  of  the  G^ek 
clergy,  and  are  visited  every  year  by  thousands 
of  pilgrims. 

An  ^traerdinary  proposal  made  a  few  ^leats 
ago  by  Pxof.  Shaler,  of  Harvard,  has  been 
lately  revived  and  is  being  discaased  in 
Amcffiean  papers.  The  cUmate  of  the  northern 
portion  of  America  has,  during  a  few  centories, 
been  growing  colder,  and  tnis  Prof.  Shaler 
attributes  to  rise  of  the  land  at  Behring's 
Straits,  intem^tiog  the  watm  Japanese  cur- 
rent which  penetr^ed  the  Azctio  Ocean,  and 
turning  it  towards  California  and  Oc^pon.  The 
imheaval  has  now  ceased,  and  will  probably  be 
followed  by  subaidenee,  restoring  the  old  state 
of  things.  PcqI.  fihaler  proposes  to  hasten  the 
result  Vf  clearing  awi^  three  small  islands  in 
the  narrowest  pi^  of  Behring^s  Streits  (whioh 
is  thirty-six  mUes  wide,  with  a  depth  of 
thiriT'  er  forty  fathoms),  aa  also. some  obstruct- 
ing rooks  and  reefs  along  the  shore.  If  civilieed 
ni&ons  would  unite  in  giving  the  money,  men, 
and  energy,  they  now  devote  to  hee^^ing  them- 
selves ready  to  fight  each  other,  the  thing 
might  easU)  be  done  (Prof.  Shaler  thinks)  and 
a  vast  empire  reclaimed  for  civilisation. 

The  heluMdonr  of  ao-oidled  '^compeee  plants*' 
has  been  lately  studied  by  Prof.  Stahl.  The 
common  'one  is  SUphium  laciniatum,  but  Prof. 
Stahl  has  noticed  in  the  case  of  Lacinca  scariola 
also,  Uiat  its  leaves  generally  point  in  a  north- 
soutix  direction.  ,The  peculiar  position  of  the 
leaves  is  best  seen  in  bright  sunlight.  In 
Laetuca,  the  leavee  on  the  north  side  of  the  stem 
beoome  vertical  by  twisting  of  the  leaf-stalk, 


the  qpper  surface  of  the  leaf  facing'  the  east. 
Those  on  the  south  side  become  vertical  with 
the  upper  surface  to  the  west.  The  leaves  on 
the  es^t  and  west  become  npright  with  their 
upper  surlsces  approximated  to  the  atem. 
Leavee  of  plants  exposed  to  direct  sunlight  only 
from  10  to  3  did  not  take  the  meridional  posi- 
tion, but  those  exposed  only  before  10  and  after 
3  did.  That  this  position  is  j)roduced  bv  the 
sun  when  near  the  horizon  is  clearly  wown 
thus  : — A  pot  with  several  young  plants  was 
placed  in  a  window  facing  the  north,  getting 
direct  sunlight  a  few  hours  after  sunrise  and 
before  sunset.  Here  the  leaves  bent  towards 
the  north  with  their  upper  snrfaees  turning 
either  east  or  west.  The  pot  was  then  plaoed 
further  bgoku  beyond  the  reach  of  direct  sun- 
b'ght.  The  IsAives  then  took  a  position  at  right 
angles  to  the  diffuee  light  from  the  window. 
Prof.  Stahl  mentions  thj«e  other  plants  in  which 
a  meridional  position  of  the  leaves  vuf  he 
clearly  seen. 

A  new  mode  of  lighting  has  been  introduced 
in  a  lighthouse  soutn  of  ICaoquarie  Head,  near 
Sydney  (New  South  Walet*).  The  spparatns  is 
adapted  lor  eitiku  gas  or  the  eleotrie  JSght,  ttie 
former  heing  used  in  clear,  the  latter  in  ^ull 
and  foggy  wepther.  The  gas  is  oonvef ed  from 
Sydney,  2^  miles  off,  and  the  eleotricity  is 
generated  by  one  of  Be  Meritens'  machines.  Aa 
arrangement  of  prisms  has  been  oontrived, 
through  which  a  dioptric  apparatus  can 
be  satisfaetorily  mtilised  with  the  electric 
light. 

There  wejte  7,177  applicationB  for  patents  in 
Qermany  last  year,  and  the  number  has  beea 
oentinaonsly  inowsasiTig  of  late  years  (in  1870  it 
wne  Q9%2) .  The  number  of  patents  granted  was 
4339.  TbM  was  exoecded  in  1879  (4410).  In 
the  United  Steites  last  year  the  number  of 
patents  was  18,9<7 ;  and  since  1860  no  fewer 
than  2d0^000  patents  have  been  g^ranted. 

To  frae  hoses  and  other  snbstaaieea  of  lattgr 
matter,  UerrlUohter,  of  Breslau,  first  eabjoets 
them  to  -vacumm,  then  admits  a  littk  ben- 
zine 4e  saturate  the  hones,  werhs  the  air-pump 
again,  and  after  some  time,  adnata  air,  so  that 
the  solvent  returns  from  the  vaporous  to  the 
liquid  state,  and  the  fat  is  dissolved.  The  feit 
scuution  having  eoUected  at  the  bottom  of  the 
vessels  the  air<{inmp  is  again  worked  to  vaporise 
the  solvent. 

The  laying  of  a  telegn^h^oable  through  the 
St.  Oothaird  Tunnel  bns  been  completed.  The 
cable  is  about  l'4in.  thiok,  and  consists  of  seven 
independent  lines. 

In  Grermany  there  are  16  looomotive  works 
whioh  supply  large  losomotives  for  the  normal 
lines.  They  deliver  1,600  to  1,900  looomotives 
in  a  year.  Nine  of  them  are  in  Prussia,  three 
in  Bavaria,  and  one  each  in  -Saxony,  Baden, 
Wurtemburg,  and  Alsace-Lorraine.  The  largest 
works  are  those  ai  Borsig,  in  Berlin,  and  of  the 
Hanover  Machine-making  Company  in  Linden, 
Hanover,  eachdelivecing  200  to  250  locomotives 
a  year.  There  are,  iuzthor,  four  works  which 
supply  entail  looomotives  almost  exolukive ly  (Qi 
to  80  a  year).  Austria- Hnngsffir  has  fowt 
looomotive  woeks  with  a  yearly  deliYVry 
of  390  to  420  looomotives.  -ewitzeriand  one 
(Wtnterthnr),  with  a  yearly  deUi^ery  of  4t 
to  60. 

Most  deaf-mutes,  it  has  been  shown  by  M* 
Bottoheron,  k&ye  become  deaf  through  a^^tions 
of  the  ear,  not  through  brain  jaf^otions  or  onJ* 
formation.  He  considers  tiie  deafness  to  .he 
ptoduoed  throogh  compression  of  the  acoustic 
nerve,  the  result  of  a  vacuum  oocurriag  in  the 
tympanic  oavity,  so  that  the  tympannm  is 
pressed  in.  The  compression  of  the  nerve 
results  in  degeneration,  and,  perhaps,  defitmo- 
tiou.  Further,  many  young  deaf  mutes  have 
difficulty  in  keeping  their  balance,  frequent 
giddiness,  &c.,  and  M.  Bouoheron  attributes 
this  also  to  otopmih  [i.e.,  ear-pressure),  acting 
on  the  nerves  of  the  semicircu&r  canals  of  the 
ear,  which  are  well  known  to  be  concerned  in 
eqi^bration.  On  this  theory,  if  the  co  impres- 
sion be  relieved,  the  patient  should  benefit.  M. 
Bouoheron  has  verified  this  in  seveval  oases ;  he 
introduced  a  few  bubbles  of  air  Into  the  tym- 
pan  c  oavity.  Deaf-mute  children  that  had 
Deen  unable  to  walk,  were  enabled  to  walk 
normally,  and  both  hearing  and  speech  returned* 
Moreover,  the  tendency  to  timee  of  excitement, 
utterance  of  hoane  cries,  &c.,  often  manilestad 
by  deaf-mutes,  disappeared. 
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iWtdo  netMd  9mnaM$  rttpmuOU  /«•  a§9pktkm»oi 

mwmmiimtimi  •kimM  U  irvum  n»  at  bn^g  m»  pouMt,] 
Aa  mmmmitmHtmi  ikmM  H  ^ddrMMd  to  Oi  Bdctoi  ^  Q» 

w.a. 

An  PhapM  «mI  Am«-<i^  (Mart  to  ho  wuM  AyaU*  fe 

J.  PlMMOBl  MOWAMDB. 

V  I*  orMr  to/BuOitaU  rofwrowh  Oorroafondrnttt.  mhm 
toMMmg  ^  any  LtUor  prmriourig  imotrtod,  wOl  oNigt  6y 
omHomimg  Ot  mmlbtr  of  lM$  LHtor,  «  Mitt  m  Of  pagt  cm 

"1  would  hKn  «t«7oim  write  wha*  h»  knowi.  «ad  m 
mn^  M  he  knowe*  bnt  oo  more ;  and  tfaet  not  in  thii 
ootTf  tmt  in  all  other  rabjeote :  ^r  aneh  a  penon  may 
haTe  iome  partteolaf  knowledge  and  enerieaee  of  tht 
naton  of  aneh  a  pereon  or  aneh  a  f  onmain*  that  aa  te 

.•AL.__  AWSa^k      fcat^k—    MA  «Mn«tt    #■!>«■»  ^fllA^    AWOrallAllv  ^AM. 


wui  anoaraun  «o  wn«o  vue  wiumo  ouuy^  w  pa/BuiBB  •  *  tmm 
liomwhenoe  neat  inoonTenieaoee  de«iTe  their  •rIfinaL'* 
■^MoiUaigut^t  JSMOiff. 

»♦♦ 

««HBDaiNa"  IN  SXINSPOTTBBY— THE 
TBAPEZIT7U  OF  g^  OBIONIS— ABBA  OF 
A  SEQUBNT  OF  A  GIBOLB— PBITATE 
IHTNIFIOBNCB  IN  OONNBGTION 
WITH  BBAL  SOIBNTIFIO  WOBK— 
AJEATBX7B  OBSBBYATIONS  OF  THE 
OOMINa  TBANSIT  OF  VBNXXS  — 
TTBANTTS  IN  A  2  7-8in.  TELBSOOPE. 

[19790.]— Thbbe  la  an  operation  in  the  sporting 
world  familiarlT  known  among  betting  men  as 
**  hedging/*  and  I  should  like  to  invite  especial 
otteauon  to  the  artful  way  in  which  a  oognate 
course  of  proceeding  is  being  adopted  by  the  ^ai' 
tlemen  who  belieye  (or  make  believe  they  beheve) 
in  Sunspottery.  We  have  been  told,  over  and  over 
again,  on  the  highest  authority  (among  the  Sun- 
spot  gentry),  that  increased  solar  activity,  as 
manifested  oy  the  appearance  of  numerous  spots, 
faculffi  and  prominences,  is  always  accompanied  by 
a  marked  and  notable  increase  of  terrestrial  heat, 
and  that  the  temperature  it.  years  of  few  sunspots  is 
below  the  averaae.  It  is  then  rather  amusmg  to 
find  a  Mr.  Archibald  writing  in  the  official  on^an 


of  the  Sunspot  parbr,  that  a  table  of  certain  Indian 
meteorological  details  '*  most  decidedly  favours  the 
hypothesis  Prof.  Hill  and  myself  have  all  along 
regarded  as  tiie  best  working  hypothesis— viz., 
that  the  Sun  radiates  moat  heat  to  tne  earth  in  the 

Sears  otfnceat  spots  "  (!)    This  is  highly  instruc- 
ve.    One  famous  HeUo8ti|[matist— say  Smith— 
assarts  that  increased  solar  activity  means  increased 
terrestrial  heat;  another,  quite   as  famous— caU 
him  Jones —states  with  equal  confidence  that  such 
increase  of  heat  occurs  coincidently  with  solar 
duiesoenoe.    Observe  the  use  wldch  can,  and  will, 
he  made  of  the  public  expression  of  two  such  dia- 
metrically opposite  opimons.    Should  the  present 
year  (in  which,  as  is  well  known,  we  are  dose  upon 
a  maximum  period)  prove  an  abnormally  dry  Mid 
hot  one ;  we  shaU  have  certain  persons  prodaiminjg 
it  upon  the  house-tops  with  the  addendum-"  This 
affords  a  striking  and  most  appreciable  corrobora- 
tion of  the  views  so  consistently  maintained  by 
Smith."     On  tie  other  hand,   should  it   turn 
out    a    particularly  cold    one,    then    will    our 
attention^be   pointedly  called    to    "the  exact 
accordance  between  the  observed  meteorologwal 
conditions,  and  those  following  from  the  adoption 
of  the  theory  of  Jones."    All  this  is  irresistibly 
iuggeetive    of    the    prophecy  in    the    ]r^a<A#r 
Afmanaek,  "It  will  6e  wet  on  the  27th.  imless 
it  is  fine,  in  which  case  it  will  not  rain."    It  is, 
however,  rather  difficult  to  imagine  whom  it  is 
intended  to  delude  by  so  very  transparent  an 
artifloe  as  this. 

Apropos  of  the  Trapezium  of  0»  Ononis  (letter 
197&.  vol  XXXIV.  p.  592),  it  may  not  be  without 
interest  to  note  that  while,  at  the  beginnmg  of  the 
season  I  found  the  5th  Star  by  no  means  an  Msy 
object:  it  has  apparently  bri Atened  oonsidOTably 
during  the  last  few  weeks.  I  »a  convmoed  Uiat 
trustworthy  photometrical  observations  would  show 
this  Star  to  be  variable, 

I  haverepeatedly  said,  in  these  columns,  that  I  wui 

"  not  do  sums.  Inasmuch,  however,  asa  full  answer  to 

query  46204  (Vol.  XXXIV.,  p.  603)  involves  the 

exhibition  of  some  rather  interesting  pnnciples,  i 

will  reply  to  it  somewhat  in  detail,  even  if  such 


however,  we  must  evidently  subtract  that  of  the 
triMigle  formed  by  tiie  two  radii  and  the  chord  of 
(equia  to  twice  the  sine  of  half)  the  arc.  Assuming 
that,  as  a  matter  of  course,  your  correftpondent 
knows  how  te  compute  the  area  of  this  triangle,  it 
may  suffice  to  say  here  that  it  is  270858  square 
feet.  Then  592-3697  -  270  8680  =  321  ^IIT;  the 
area  of  the  segment  whose  angle  is  114M5'. 
Finally,  taking  this  from  the  area  of  the  whole 
drde  thus:  1866-548  -  321-512,  we  get  1545036 
square  feet  as  th?  area  of  the  segment  ^hose  arc 
contains  245°  45'  in  a  drde  whose  radius  is 
24ft.  4iin.  This  seems  a  very  operose  piece  of 
work,  but  I  know  of  no  way  of  Amplifying  it  for 
thepufpose  of  practical  calculation. 

llie  first  paragraph  of  your  "  Sdentifio  News, 
on  p.  610  of  VoL  XXXIV.,  is  both  interesting  and 
insfructive,  illustrating  as  it  does  the  facility  which 
exists  for  obtaining  money  for  any  absolutely 
defined  and  legitimate  scientific  purpose.  Oar 
American  cousins  have  set  us  a  noSle  example  in 
this  way;  nor  do  British  colonists  seem  much 
behind  them  in  munificence,  when  they  are  assured 
on  such  unimpeachable  authority  as  that  of  the 
Astronomer  Boyal  at  the  Oape,  that  their  money 
will  be  devoted  to  the  real  advanoement  of  Astro- 
nomical knowledge.  In  curious  contrast  to  this  is 
the  fact  that  a  "Committee  of  Solar  Phvdcs" 
had  to  be  secretly  and  surreptitioualy  established 
at  Brompton,  and  submdised  from  the  National 
Exchequer  for  many  months  before  the  general 
public  oould  hear  one  syllable  of  the  matter.  The 
reason  for  this,  however,  is  not  far  to  seek :  the  fact 
being  that  no  Scientific  man,  competent  to  judge, 
could  or  would  subscribe  five  shillings  towards  the 
sustenance  o!  such  a  contemptible  little  sham ;  and 
so  the  money  had  to  be  got  out  of  Government 
officials,  who  were  in  suolime  ignorance  of  the 

Surpose  to  which  it  was  to  be  devoted.  But  for 
tie  way  in  which  the  "  Solar  Phydcs  "  juggle  has 
been  exposed,  it  is  an  insult  to  common-sense  to 
believe  that  a  subject  of  sudi  ^eged)  enormous 
importance  would  not  long  ago  nave  been  investi- 

Sited  at  the  cost  of  men  to  whose  princely  dona- 
ons  to  sdenoe  (anonymous  and  avowed)  it  owes 
so  much  of  its  recent  rapid  progress  in  this  country. 
Once  show  Englishmen  that  "endowment  is  in- 
tended to  forward  the  study  of  legitimate  sdenw, 
and  is  not  being  artfully  worked  merely  to  obtain 
a  gented  form  of  outdoor  rdief,  and  I  will 
answer  for  my  fellow  countrymen  that  their  money 
will  be  forfliooming  as  freely  as  that  of  any 
English-speaking  race  oa  dther  side  of  the  At- 
lanuC. 

AU  that  "  E.  J.  B."  (query  46229,  Vol.  XXX., 
p.  626),  or  anyone  else,  can  do  on  the  6th  of  next 
DeiMmber  is  to  observe,  with  all  ooncdvable  accu- 
racy,  the  instants  of  the  external  and  internal  con- 
tact of  Venus  at  the  time  of  her  entrance  on  to 
the  Sun's  disc.    External  contact,  as  my  querist 
doubtless    knows  well,   is   the   appulse   of    the 
planet's  preceding  limb  to  that  of  the  Sun.    In- 
ternal contact  that  of  her  following  limb  (after 
she  has  begun  to  cross  the  Solar  disc)  with  the 
Solar  limb.      For  such   observations  to  possess 
any  sdentifio  value,  it  is  imperativdy  necessary 
that  your  correspondent  should,  imprimis,  possess 
a  telesoope    of    at    least    4iii.  ajperture ;    and. 
secondly,  a  dodc  beating  seconds,  ngidl]^  regulated 
to  Sidereal  or  local  Mean  Time.     I  assume  of 
course,  too,  that  his  latitude  and  lon^tudo  are 
both  accurately  known.    Any  observations,  how- 
ever  accurate,  must  be  valudesa  until  the  dis- 
ousnon   and   reduction  of  those  made  at  other 
stations,  as  it  is  by  taking  into   account  the 
difference  of  times  at  which  Venus  apparently 
enters  on  to  the  Sun's  disc,  as  viewed  from  sUtions 
widdy  separated  in  longitude,  that  the  parallax 
will  be  mainly  determined.    It  will  be  only  some 
4  minutes  to  2  on  th^  afternoon  of  the  6th  that 
external  contact  at  ingress  will  occur,  and  the  Sun 
sets  at  3h.  50m.,  so  that  oomparativdy  Uttle  of  the 
Tranrit  will  be  observable  under  at  all  favourable 
drcumstances  in  this  country. 

Certainly  "  Aidris "  (query  ^2^7,  p.  626, 
Vol.  XXXIV.),  can  find  Uranus  easUy  with  a  2|m. 
telesoope.  A  power  of  220  would  raise  quite  a 
perceptible  blue  disc  upon  Uranus,  rendering  him 
mstantly  distinguishable  from  any  fixed  stars  in 
his  immediate  ndghbourhood.  His  diameter  at 
present  subtends  an  angle  of  4",  and  that  of  Saturn 
one  of  about  16",  so  that  the  diameter  of  Uranus 
would  seem  to  be  only  one-fourth  that  of  Saturn, 
and  his  superficial  area  only  one-sixteenth  of  that 
of  the  former  planet, 


could  posdbly  be  seen  witii  an  8m.  apertvL  I 
am  inclined  to  think  now  that  it  wodd  be  too 
severe  a  test  for  such  an  instrument,  vden  in  i 
very  favoured  locaUty,  and  under  the  W  ttao. 
spheric  conditions ;  but  there  is  no  douW  Oat  ay 
Kood  lOin.  or  12in.  refractor  will  show  it  propdj 
under  suitable  conditions.  This  rtar  bdrafitoi 
distinct  dass  of  doubles,  not  found  m  ••Manna 
BCcrometricflB  "  at  all,  for  the  detection  of  wb4  % 
telescope  of  first-class  defining  power  u  ufis- 
pensable.  A  poor,  or  only  moderatdy  jood,  ia- 
strument  in  tms  respect  will  fail,  howersr  laijeij 
may  be,  to  discover  or  even  measwe  the  mn 
difficult  examples  of  this  dass  of  umowI  tal 
dose  pairs.  My  own  catalo^es  T^L.'*^ 
a  large  number  of  discoveries  of  ttoi  bad, 
many  of  them  much  more  difficult  than  Oltffi. 


reply  ^toes  involve  a  certain  amount  of  calculation. 
The  most  obviuus  way  of  attaining  the  rwult 
sought  l^  Mr.  Pendrill  is  then  evidently  to  find,  in 
the  first  place,  the  area  of  his  whole  circle,  and 
to  deduct  from  this  the  area  of  the  segment  of 
the  smaUer  arc  of  lU*'  15'.  We,  therefore,  begm 
with  the  drde.  And  here  we  say:  rad.«  x  »  = 
area-Le..  24-376"£t.  x  31416927  =  1866-548  square 
feet,  the  area  of  the  whole  drde.  Our  next  pro- 
ceeding is  to  ascertain  the  area  of  the  sector, 
whoseangle  U  114°  15'.  This  we  do  by  the  pro- 
portion 3^:  114M5'  ::  1866-648:  (what  we  s^hall 
find  to  be)  592  3697ft.  Prom  the  area  of  this  sector. 


A  Fellow  of  the  Boyal  Astronomical  Soo  lety . 

DOUBLE  STAB9-P  XXIII.  100-3  BEL- 
PHINI— TBAPBZIUK  OP  OBIOK. 

[19791 1 Brfbbbikq  to  Mr.  Hunt's  commu- 
nication with  regard  to  P  XXIII.  100  (letter 
19299,  page  133),  I  may  say  that  I  have  measured 
the  close  companion  to  A  on  four  nights,  twice 
with  18-5in.,  and  twice  with  15-5in.  At  the  tune 
of  writing  the  artide  quoted  by  Mr.  Hunt,  I  had 
only  observed  it  once,  and.  it  may  be,  rather  under^ 
rated  the  difficulty  of  this  pair  in  statmg  that  it 


It  is  not  improbable  that  these  excessitdy  m- 
equal  pairs  may  furnish  a  distinct  od«  «i 
binary  systems.  The  mean  of  the  four  meapra 
of  AB  gives  1-3?',  and  the  magnitode  d  tta 
smaller  component  10  9.  The  other  p«ff,CD.I 
have  measured  on  six  niffhts  in  1880-81,  giTinfte 
the  distance  1*43",  the  distance  between  the  two 
pairs  being  by  the  same  series  of  measnres,  Ik^. 
Se  faint  stars  in  the  fidd  have  no  speoid  mhMt 
other  than  as  tests  for  smaU  apertures,  «  ttjy 
have  evidently  no  connection  with  the  tepe 
members . 

With  regard  to  0  Del^iini,  M.  Gaudibert  (to 
19280.  page  112)  could  not  have  seen  tJ»  nl 
dongation  in  the  direction  of  45«.    Duriaj  4! 
past  season,  I  measured  this  pair  on^ft^^f!* 
the  mean  giving  a  podtive  angle  of  14-92".  jt  ■ 
stiU  a  very  difficult  object,  much  more  diM 
now  than  I  supposed  when  measormg  it  m  mt 
would  be.     'ftie  indications  are,  that  it  wiD  IK 
materially  easier  when  available  during  »«pw^ 
season.    An  increase  of  one- tenth  of  a  sseod  a 
the  distance  will  make  it  comparabvdy  awy  e 
measurement.    It  is  hardly  necessary  to  ssjtg^ 
7  AndromediB  is  now  a  very  easy  pair  conrjirti 
with  this,  and  that  the  distaneo  la  muA  l«ff 
than  the  present  distance  of  3  DdphinL  ja*  W 
series  of  measures  give  the  distance  026  .sail 
am  certain  these  figures  are  not  larger  th»tti 
real  distance.  A  correspondent  of  the  A^nnoa^A 
Regioter  for  June,  1881,  in  giving  the  proraiaaJ 
elements  of  the  orbit,  erroneouriy  aroUed  i  ca- 
reetion  of  180"  to  my  angles  of  1879,  prota^ 
based  upon  the  fact  of  my  having  noted  the^ 
as  single  in  1878.    It  must  be  borne  m  mind  to^ 
although  examined  a  good  many  times  daring  ttol 
year    with   the    18-5m.,    ^ere    were   ody  |« 
nights  when  it  seemed  worth  whilo recordm«tt« 
nSative  results,  and  then  a  distance  of  swDflaoi 
less  than  0-2'^  might  easUy  have  escaped  note, 
as    the     seeing     at     the     time    wasnot  to 
best :   and  it  by  no  means  follows  he»B»fe^ 
certain  elongation  could  be  detected  at  that  teaj 
that  an  ocoulUtion  really  occurred  between  i>^ 
and  1879.    In  fact,  the  subsequent  measarosttsw 
this  could  not  have  happened,  though  the  dutoi 
was  probably  less  than  at  any  time  amoe  thecw 
pair  was  discovered.    There  never  need  w  JJ 
uncertainty  about  the  quadrant  in  measonagja; 
with  a  smtablo  apertdre,  as  there  is  aj^ 
difference  in  magnitude  between  thecompwa*; 
I  trust  we  shall  soon  have  suffident  daUf^ 
least,  an  approximate  orbit  ol    this  veiy  »P 

*lfcf  SdlOT*s  history  of  the  aUeged  ^^2 

in  the  traperium  of  Onon  wiU  t«  wadwith*?*^ 

by  all  who  are  familiar  with  ^  ■i?!?",??: 

Whether  or  not  It  may  be  worth  fhils  te  j^ 

servers,  who  have  already  looked  for  ^^ 

posed  stars,  to  waste  any  more  tune  m  tl»t^- 

tion  may  be  an  open  question :  but  it  otfOQT 

was  the  duty  of  the  astronomers  who  dan  »  »" 

seen  what  larger  and  better  iMj™***?.  ^fS 

f  aU  to  show,  to  follow  up  these  stars,  i!  Uwy» 

any  faith  in  their  existence,  Mid  "«««« "T 

distances  and  angles,  instead  of  leamg  thtfg^ 

tirdy  a  matter  of  guesswork.    TheannoiiiU^ 

of  these  discoveries  by  that  method  ofynMW 

would  have  been  dther  deferred  a  wetf  « JJ«; 

postponed  altogether.    The  oorroboratmg  *»» 

by  several  observers  in  favour  ef  the  enrtepf 

these   stars  should  reodve  litUe  or  no  J^ 

,  when  it  is  remembered  that  nearly  aU  tte» 

coveries  of  purdy  j«as«inary  stars,  fwm^^ 

down  to  Pohms  and  c  Lyr»,  have  tj»^«; 

in  the  most  unquahfied  way  by  «ibs«<paw«^ 

servers.    Unfortunatdy,  t?*^,,^?*"^,.^ 

point  drop  out  of  sight,  andD<^hingnion»ft^ 

BO  far  as  new  observations  and  jsaumm^^ 

oemed,  of  things  so  easily  seen  at  tts  cnft* 

Chicago,  Februarv  22.        S.  W.  Bnrdis* 


TO  MB.  BBA8HBAE. 

[19792.3-Wb  are  T«^J5^,i2?l^ 
BiWear  for  his  very  interesting  ktt**PJ^ 
making ;  some  points  are  espedaHjr  "JJ'Tij. 

ledge  my  pliies  by  ecrewmg  »  ^^J[Xi 
iron,  well  bafid  to  make  it  toorf^  SftaSS* 
long  cast-iron  bar.  L-shapcd,  |J««>  J*f  !jtesi' 
of  a  dide-rest  lathe,  bendiDg  ^  ™-?fili. 
the  position  of  plane  to  he  gw«d-  *•«  "^ 
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ran  At  a  onick  speed,  and  fed  with  fine  emery  and 
water,  u  the  abeenoe  of  ttie  elide-rest.  the  iron 
plate  can  be  fixed  to  a  joint  on  bed  of  lathe,  and 
raised  by  a  screw  from  nndemeath ;  but  the  slide- 
reat  if  by  far  the  best.  G-.  Oalver. 

WEBB'S  UAP  OF  THE  UOON. 

[19793.]— YoxTB  astronomical  readers  will  be 
gratified  to  learn  that  Messrs.  Longmans  have  at 
last  determined  to  confer  a  great  boon  on  them  by 
pobHahing,  separately,  the  map  Of  the  moon,  in 
Webb's  <*  Celertial  Objects." 

Kore  Light. 

OLnCATB     FOB     ASTBONOUIGAL 
OBSBBVATION. 

[19794.]— The  Rer.  J.  J.  M.  Perry,  in  his  letter 
I90SO,  p.  616,  asked  yoor  correspondents  to  give 
him  ptfticnlars  of  the  nights  on  which  obse^a- 
tiona  could  be  made  that  he  might  compare  them 
with  his  own. 

I  cannot  give  them  for  the  year,  but  the  last 
three  months  may  afford  him  a  comparison  during 
the  same  period.    My  notes  are  as  follows : — 

December.— Nine  clear  nights,  two  partially 
dear,  and  twenty  overcast. 

Jannary.— Nine  clear  nights,  two  partially  clear, 
SDd  twenty  overcast. 

Februaiy.— Nine  dear  nights,  three  partially 
dear,  and  sixteen  overcast. 

I  cannot  speak  rery  positively  as  to  the  condition 
of  the  air  on  the  nights  on  which  I  opened  the 
tdesoope.  December  was,  on  the  whole,  fair,  with 
one  or  two  good  nights.  The  sam6  apphes  to 
January,  with  one  bad  nigbt.  In  February,  I 
have  two  fair  and  one  bad  night. 

Fordingbridge.  T.  Westlake. 

OBJBOT-GLASSBS  AND  ETBPIEOBS— 
TO  *'OBDBBIC  VITAL  "AND  OTHBBS. 

ri9796.]— Those  who  are  able  to  follow  the  con- 
tributions of  •*  Orderic  Vital,"  and  others  of  your 
optical  correspondents,  will  doubtless  appreciate  to 
the  full  their  value  as  mathematicalinvestigations, 
while  even  to  others  they  will  be  found  to  contain 
many  practical  hints.  May  I,  then,  ask  for  certain 
particulars  which  are  only  indirectly  touched  upon, 
put  which  will  I  think  prove  useful  to  many  of  us 
if  put  into  a  simple  form.  Let  us  take  an  achro- 
matic object-glass  of,  say,  5ft.  focus  and  4in. 
diametsr^^and  combine  with  it  an  eyepiece  of  lin. 
focus.  Then,  when  adjusted  for  astronomical 
obeervatioB,  we  measure  in  the  usual  way  the  light- 
spot  at  eyepiece  and  find  it  (as  the  telescope  would 
magnify  60  times)  to  be4-60th  in.  =  l-15th  in.  dia- 
meter. But  as  a  lens  of  an  inch  focus  magnifies  (at  a 
standard  distance  of  lOin.)  ten  times,  it  would 
follow  that  the  o.g.  alone  would  magnify  six  times, 
ind  that  therefore  the  diameter  of  the  light-spot  at 
focus  when  the  eyepiece  is  removed  would  be 
(•6iu.  =  {in.  If  tried,  however,  the  size  of 
tight-spot  differs  considerably  from  such  determi- 
Dation.  What,  then,  determines  the  diameter  of 
H^e  focal  light-spot  in  any  given  object-glass? 
Next,  as  regards  eyepieces.  The  usual  form  of  the 
Snyghenian  ie  that  with  two  plano-convex  lenses ; 
but  if  it  were  desired  to  employ  two  crossed  lenses, 
)f  which  the  radii  are  as  6  to  1,  how  should  the 
^adii  be  detenmned  in  order  that  the  combination 
nay  have  any  desired  focus?  Also,  would  the 
^^Mnatie  or  spherical  aberrations  be  inoreased  or 
uminished  as  compared  with  the  ordinary  form. 
^Astlv,  if  a  single  lens  be  used  for  an  eyepiece, 
^ould  it  be  advantageous  to  use  a  perisoopio  lens 
i^tead  of  a  bi-eonvex  or  bi-concave ;  and,  if  so, 
rhat  proportion  should  the  radii  bear  to  one  ano- 
her  to  obtain  the  best  effect?  Also,  how  can  the 
adii  be  determined  to  procure  a  lens  of  any  re- 
quired focus. 

I  shoidd,  perhaps,  also  remark  that  in  testing 
he  focus  of  a  lens  or  eyepiece,  we  use  parallel  rays. 
<^ereas,  when  used  in  a  telescope,  the  rays  that 
all  on  it  from  the  object-glass  are  convergent,  and 
t  would  thus  seem  that  to  divide  the  focal  length 
»f  the  one  by  the  otiier  should  only  give  an  ap- 
iroximation  to  the  truth. 

Certain  other  considerations,  which  are  of  more 
Jincnity,  I  must  let  stand  over,  or  my  letter  ^viil 
w  too  long.  LeiiS. 

TBIOTOIiBS— SOBBW-PBOPBLLEBS. 

[19796.]— No,  "  SunUght " ;  I  have  tried  sundry 
fodgee  anant  sloping  the  seat  at  will,  but  didnH 
lod  them  answer.  I  used  to  have  the  seat  slightly 
iited  forward,  like  the  driving-seat  of  a  coach,  and 
ound  it  work  very  well ;  but  a  moving  seat  is  un- 
omfortable  and  shaky.  The  fear  of  the  Salvo 
ype  of  machine  tilting  back  is  purely  Imaginary. 
U  X  have  said  before,  the  bahuice  of  the  weight  is 
I  mere  matter  of  adjustment,  and  as  mudi  or  as 
itUe  weight  can  be  put  on  the  nteerer  as  the  owner 
hmksfit. 

Conldnot  "  W^te  Swallow  "  giveus  a  sketch,  or 
•t  least,  a  rather  more  lucid  exposition,  of  his  new 
ropeUer  f    The  more  he  desonbes  it,  the  more  he 


puzzles  the  reader  to  make  him  out.  His 
paddles,  or  whatever  they  are,  revolve,  and  describe 
a  drde  half  in  and  half  out  of  the  water,  entering 
and  leaving  the  waterperpendicularlv.  What  can 
it  be  but  a  feathering  paddle-wheel  ?  And  yet  it 
isn't,  but  has  direct  thrust.  Our  curiosity  is 
whetted,  and  not  gratified.  Treadle. 

SOBEW-PBOPBLLEBS. 

[19797.]— The  discussion  on  the  above  subject 
has,  very  naturally,  drifted  from  an  inclined  pro- 
peller fitted  to  a  twin-boat,  to  ordinary  screw- 
prOpellers  fitted  to  sea-going  ships.  The  subject  is 
a  very  interesting  one.  ahd  if  any  of  your  readers 
can  so  improve  the  efficiency  of  tne  screw  or  other 
propeller  as  to  get  a  quarter  of  a  knot  an  hour 
more  than  at  present,  they  will  find  those  interested 
neither  confined  to  a  certain  |proove,  nor  so  wedded 
to  the  screw  as  to  think  that  its  principle  cannot  be 
bettered. 

The  late  Mr.  Froude  found  that  the  ship  re- 
ceived in  propulsive  effect,  by  means  of  the  screw 
propeller,  only  about  30  to  3d  per  cent,  of  the 
engme-power  exerted.  Let  us,  therefore,  examine 
some  of  the  sources  of  loss. 

The  water,  following  a  vessel  in  motion,  Is 
found  to  do  so  at  varying  velocities.  At  the 
water-line,  close  behind  the  rudder,  it  generally 
travels  as  fast  as  the  ship,  and  at  the  level  of  the 
keel  it  does  not  follow  the  vessel  at  all.  The  in- 
termediate heights  between  these  two  extremes 
vary  between  zero  and  the  speed  of  the  vessel. 
But  these  currents  are  not  horizontal,  for  they  are 
partiallv  broken  up  by  the  currents  rising  upwards 
under  tne  buttock  lines  of  the  ship. 

The  water  following  the  ship,  at  or  near  the  water- 
line,  cannot  be  interfered  with  without  loss.  The 
screw,  however,  in  its  usual  place,  acts  forcibly 
upon  all  these  currents :  it  breaks  up  and  inter- 
feres, detrimentally,  with  the  followmg  water  at 
the  water-line,  and  it  acts  benefidi^y  on  the 
lower  currents.  The  intermediate  currents  are  not 
at  all  economically  dealt  with.  If  I  treat  the 
propeller  blades  as  revolving  as  the  hands  of  a 
clock,  I  may  say  at  12  o'clock  it  is  absolutely  doing 
mischief,  and  is  quite  in  the  way ;  at  3  o'clock  it 
may  be  meeting  the  upward  rush  of  water  edgwise 
to  the  blade;  at  6  o'clock  it  is  doing  its  best,  and 
at  9  o'clock  it  may  receive  the  upward  rush  of 
water  on  the  back  of  the  blade,  and  thereby  re- 
ceive as  much  backward  thrust  from  the  water  as 
it  is  able  to  obtain  upon  its  driving  face.  This  is 
the  reason  why  propellers  are  much  more  efficient 
when  placed  further  aft,  and  nat  in  the  conflicting 
currents. 

Now,  if  the  above  reasoning  is  sound,  it  follows 
as  a  matter  of  course,  that  a  simple  sculling  action 
would  be  more  efficient  than  the  screw,  l^e  scull 
should  not  be  vertical,,  but  square  to  the  butioek 
lines.  The  fulcrum  of  the  scull  should  be  near  the 
water  line  j  conveniently  above  it  f er  renewal  or 
repair,  while  at  sea,  and,  of  course,  at  the  stem. 
The  scull  shoiild  oscillate  through  a  distance  of 
from  eO"*  to  90'.  The  effect  would  be  that  the 
driving  face  of  the  blade  would  act  very  nearly  in 
accordance  with  the  varying  currents  mentioned 
above.  The  least  effect  would  be  at  the  surface, 
as  it  would  be  near  the  fulcrum,  and  the  greatest 
at  it»  outer  end  :  in  fact  it  ^ould  be  designed  to 
suit  the  shape  of  the  vessel. 

In  case  of  the  scull  breaking  in  a  heavy  sea,  it 
could  be  unshipped  and  another  fitted  in  its  place, 
and  there  would  be  no  stuffing-box  ;under  water  to 
give  trouble,  as  with  the  screw.  In  case  of  the 
rudder  being  disabled,  the  scull  can  be  used  for 
steering,  by  stopping  ttie  engine  for  a  few  seconds 
when  the  scull  is  at  port  or  starboard,  and  also  if 
the  ship  is  under  sail  onlv. 

I  have  given  a  great  deal  of  thought  to  the  pal- 
pable defects  of  thesorew-propeller,  and  also  to  the 
efficiency  of  sculling  as  a  probable  future  propeller 
for  steam- vessels,  and  I  tnink  the  scull  deserves  a 
full  trial.  Thomas  Moy, 

37,  Farringdon-street,  March  3. 

ON  THE  PBODT7GTION'  OF  OUBVED 
FOBUS  BT  UEAN8  OF  A  LINK 
ATTAOHKENT  TO  THE  SLIDEBEST. 

[19798.]— When  it  is  required  to  produce  a  sur- 
face of  irregular  or  varying  curvature,  a  template 
cut  to  the  desired  form  is  the  means  generally  em- 
ployed ;  but  when  a  surface  of  regiUar  curvature 
IS  needed,  there  seems  no  practical  reason,  why  the 
motion  of  the  cutting-tool,  should  not  be  controlled 
by  a  link  attachment  to  the  sUde-rest. 

It  is  not  difficult  to  devise  an  arrangement  of 
three  bars,  which  shall  give  a  circular  motion.  I 
remember  reading  a  description  of  such  an  appa- 
ratus, which  I  think  waa  called  Anderson's  circular 
attachment.  But  three  bars  can  also  be  made  to 
give  an  elliptical  motion.  Take  two  slotted  bars 
A  D  and  B  C  of  equal  length,  and  pivot  them  at 
the  extremities,  0,  D,  of  a  shorter  bar  0  D.  In  a 
plate,  attached  to  the  under  side  of  the  longitudinal 
slide,  fasten  twosteelituds,  Aand  B,  ataknown  dist- 
ance apart,  having  extremities  which  will  move 
easily  but  aocuratdy  in  the  slots  of  the  bars.    A 


suitaUa  bolt,  with  a  clamping  nut,  must  be 
passed  through  the  intersection  of  the  bars, 
and  its  lower  extremity  turn  in  a  hole  in  a  rigid 
piece,  whidi  lengthens  the  tool- box  slide,  ^y 
means  of  the  nut  £  clamp  the  bars  at  any  angle 
AEB:  then  the  simultaneous  movement  of  tne 
carriage  on  the  long  slide,  and  of  the  slotted  bars 
about  the  fixed  studs  A,  B,  will  cause  the  cutting 
point  to  describe  the  arc  of  a  circle,  of  the  same 
radius  as  that  which  passes  through  the  three 
points  A,  E,  B.  To  find  the  radius  of  this  circle, 
or  to  fix  the  apparatus  to  describe  a  given  radius. 


C  ,    / 


move  it  until  the  point  E  is  eiiuallv  distant  from 
the  centres  of  the  studs  A  B.  To  find  the  radhu 
described,  carefully  measure  the  distance  apart  of 
the  centres  of  the  studs  A  B ;  call  half  this  dis- 
tance b.  Next,  measure  one  of  the  distances  A  E 
or  B  B,  and  call  this  a ;  then,  if  r  be  the  radius,  it 
is  given  by  the  formula,  r  =  «■  /  2  ^  tfi  —  f^.  Or, 
if  it  be  required  to  set  the  bars  to  a  given  radius, 
we  have, a  =  V  2  r  {r -^^y/  t*  -  b*).  And  the 
point  £,  that  is,  the  centre'of  the  boll^  must  be  at 
this  distance  from  each  of  the  points  A  B. 

By  a  slight  alteration,  the  same  apparatus  will 
give  an  eUiptical  motion.  Instead  of  the  ban 
being  free  to  move  about  the  fixed  points,  pivot 
them  at  the  points  A  and  B,  and  release  the  damp- 
ing-nut  E.  Then,  if  the  bolt  be  free  to  follow  tne 
pomt  of  intersection  of  the  bars,  when  they  are 
moved  about  AB  as  fixed,  and  CD  as  movable, 
centres,  it  will  describe  an  elliptical  curve,  whose 
major  axis  is  A  D  or  B  C,  and  the  distance  between 
the  foci  AB  or  CD. 

There  is  another  way  of  describing  an  ellipse, 
which  is  perhaps  more  convenient  than  the  above. 
Take  a  T  square  ABC,  having  channels  or  slote 
cut  down  each  arm.  DE  is  a  movable  lever,  into 
which  two  pins  F  and  Q  are  inserted.  When  the 
pins  are  made  to  move,  one  in  the  vertical  and  the 
other  in  the  horizontal  channel,  the  extremity  D 
will  describe  a  portion  of  an  ellipse. 

In  the  position  shown  in  the  figure,  it  will  de* 
scribe  the  flatter  portion  of  the  eUipse ;  but  if  the 
bar  be  reversed,  so  that  F  moves  vertically  and  G 
horizontally,  the  more  curved  part  will  be  traced. 
The  proportions  of  the  ellipse  will  depend  upon  the 
adiustment  of  the  pins  F  and  G  with  regard  to  the 
extremi^D.  D  F  is  half  the  shorter  axis,  and 
D  Ot  half  the  longer  or  transverse  axis. 

I  am  not  aware  that  the  parabola  and  hyperbola 


can  be  traced  by  hnf  simple  arrangement  of  levers 
similar  to  the  above.  Perhaps  someone  wili  tell 
us  whether  the  usual  lever  and  string  movement 
can  be  obtained  in  any  other  simple  way. 

Apart  from  the  consideration  of  this  subject  with 
regud  to  the  lathe,  can  any  of  our  practical  opti- 
cians tell  us  whether  any  of  the  above  or  sinula 


m 
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dflricH  Muld  to  QlffiMdiii  the  iitodaoli«i  of  tepsts 
or  weottk  ?  If  «  tmaU  pob'stiM  ted  als  mokixm. 
oomooMedby  An  appsnins  tiadkr  to  Fig.  2,  of 
MUne,  properiy-ARttngtad,  would  not  iUpressm^^ 
9Md  thvnf  OM  iti  «ff  eot,  be  «o  reguIaAed  at  to  tand 
to  the  proteotfon  otva  aUhitioftl  iiicfaQe? 

¥nthv«fud  to  Mc.  Braabenr>8iiita8MtiBgJcMer, 
o«ddiKit£eferaii«de  Dt.  fiMliiigt  to«odliibale 
totheee  pagei?  He  ia,  I  preeomey  ma  awttetr, 
afed  one  of  Ihe  T«y  le«7  ifHio  oaa  qm  theory  m  4k 
ffttUe  to  iifMlioe.  After  tfae  olevet  perf  ormeaoe 
tttttJfr.  Braaheir  ^eaka  of,  a  few  letters  from 
euoh  a  maater  would  be  highly  Taluable  to  a  large 
drde  of  readers.  Orderlo  Vital. 


DTNAXO-SXAOXmiO  aSVB&ATOBS. 

[19799.1— «*  QuJBBVOB  "  (letter  19773),  implores 
aomeone  to  come  forward  to  keep  up  the  interest  on 
thia  aubjeot ;  therefore,  though  I  may  not  be  able 
to  Bay  much  of  value,  I  will  contribute  my  little 
bit. 

I  cannot  understand  why  it  should  subside  just 
when  one  wo«Id  expect  it  to  be  at  its  maximum. 
Mr.  Oaplatsi  alone  offers  to  give  ua  an  article,  and 
I  hope  he  wffl  do  so. 

Itevebesn  studying  — d  eniiiiimartliig  on  the 
prindplea  of  dynamic  gCBerators  for  aome  time 
past,  and  it  occurs  to  me  very  forcibly,  inreviewing 
the  wssttt  aaeUMs,  ttat  inventors  have  only 
troubled  to  produce  sometiung^ftjfhvn^  from  other 
machines,  without  inquiring  whether  their  idea 
was  better  than  those  of  others.  Truly  some  have 
improved  the  very  imp«rfe<A  forms  already  exist- 
ing ;  but  it  is  impossible  to  make  a  perfect  machine 
of  one  which  is  founded  on  erroneous  principles, 
however  it  may  be  improved.  Surely  it  were  wiser 
to  rake  out  the  defects  of  the  present  machines, 
sndthsn  to  devise  one  in  which  the  said  deleeCs 
(ornRMtof  tbam)  shall  not  eaist. 

Inths  Bnsh  maohhie  theasmatursis  in  the  wesst 
pOiition  to  otiUae  theindudtive  power  of  the  field* 


MistBSti,^<nd  it  is  hnposaibleto  plaoe  it  in  a  better 
sne»  oww  to  the  pecaUsrity  of  its  oonsttuutton. 
Also  in  lul  Brush  machinea  I  have  i>TS"i»*^^  tbe 
vackn»  pairs  <d  bobbiDs  in  revolving  do  not  «{>- 
Jpoach  orreeede  fromthe  poles  of  the  field -magnets 
mring  «iore  Ihsn  a  quarter  of  tiio  revolution,  and 
cansa  jnstly  it  is  only  daring  thia  apaos  tluet  tbay 
contribute  anything  to  the  owrent.  Ail  the  an- 
nolarnrantera  naddass  have  this  defect.  Lastly, 
ttnteisthe  grsat  heating  ocosaidned  by  the  rapid 
1  ftf  tfie  magnetism  in  -the  iron  of  tbsar* 


1  tmre  designed  a  machine  in  whidi  all  Ihe 
dtfMts  I  have  OBSOtioned,  and  one  or  two  more 
■n  rtJMliistiiil,  and,  theedltor  beiagwimng,  I  shall 
In  hippy  to  sand  a  brief  description  and  diagram 
offt.  Ookimd. 

[Heaae  aend.--ED.] 

JCB2>X0AL  UftPLiaS. 

[19806.1— TioiniLisoics  Thboat  aitd  Tkashto 
Obum  (46243).--I  have  seen  scores  of  sach  eases 
pennanentlyielisfved  by  exeianig  about  a  q[Qaitar 
of  aninahlsaBBlbe  Old  of  flnwnla.  Of  coueae 
thia  operation  ahonld  not  be  perfbrnwd  wiOioiit 
elfillad  opinion  as  to  the  oass  being  really  ona  to 
be  bsnefited  by  it.  ^ 

KssuXAiBBK  (4$249).-.If  the  dangliter*s  joints 
Srhnsrt  are  not  injured  In^the  rheumatic  fevers 
•he  aany  g«t  quite  weU.  To  do  that  she  should 
live  in  a  diT,  genial  place,  clothe  heiself  eamlidly 
with  flsnnel,  hve  largely  upon  vegetable  food,  take 
regular  exeroiaa,  avoid  bear,  wine  and  spirits,  ge 
to  tod  early.  Of  course  she  must  avoid  hot  and 
crowded  rooms,  and  atteod  in  all  points  to  the 
re-establishment  of  her  general  health,  and  the 
avoidance  of  causes  which  produce  chilL 

Ejxllbqmd  Toxsius  (46;2Sn.— If  the  enlargement 
is  considerable  a  partion  of  it  should  be  excised. 
Enlargement  of  the  tonsils  generally  deteriorates 
the  voice,  but  singing  does  not  make  the  enlarged 
tonsil  worse,  unlees  it  leads  to  getting  the  system 
poisoned  by  the  bad  air  of  crowded  concert-rooms. 
James  Bdmunds,  MJ>.,  &o. 

Grafton-street,  Bond -street. 

[19S01.]— Would   you  kindly  insert  foUowing 


from  above  rate  in,  say,  a  day  ?  It  is  suppoaed  to 
be  tr sated  in  the  most  fovoorahle  manner — i.e,,  it 
is  hept  perfectly  stationary,  aad  as  near^  as  pos- 
sible ata  nnifom  temperature. 

What  would  be  the  efiect  of  wearing  it,  and 
tfeatiag  it  as  watches  usually  are  treated—*.^, 
with  ordinary  care,  but  with  no  extraordinary 
precaution  ? 

Answer  with  reference  to  a  good  "  English 
lever." 

Are  pocket  chronometers  made  vrith  a  going 
bacriel  butead  of  afnsee,  and  if  ao,  will  they  com- 
p«i«  with  these  having  a  fusee  ? 

lOndly  give  some  idea  foot  an  aeootmt)  of  the 
windples  adopted  in  isowonising  and  adjusting 
for  temperature  and  poirittons. 

I  am  mduaed  to  aak  ttn  above  <|usstions  beeasse 
I  heacr  so  mu^  of  what  I  consider  nensease  talked 
bv  watch-owners ;  and  I  should  Uke  to  know  defi- 
mtely  wlmt  an  ordinary  waitdi  of  good  qus3itf 
might  be  expected  to  do,  and  ako  what  can  m  done 
by  one  of  the  very  best  Wntoh- 


ogirmraoxxB  bkakbb. 

[19802.]— "ADbiveb"  a«tter  19788)  wiU  ted 
an  answer  in  my  reply  to  46261,  whiohappears  else- 
where. I  should  be  slad  to  know  the  action  of  the 
Oreshssn  brake,  sssd  to  be  the  best  in  late  trials, 
but  contradioted  by  the  Derby  offloials  as  amifttaloB 
of  the  printer. 

Bnderiiy.  W.  B.  fiolbeoh. 

A  OSBAP  AND  EFFIOISNT  X>OXJBUB 
DA&X:  8UDB. 

[19603.]— BouBTLESB  there  are  many  vsaders  of 
the  ENdusH  MxauMto  posseasing  easasras  who 
would  hketohumase  their  stock  of  davksHdes, 
bat  are  debarred  from  doing  so  en  aoooont  of  the 
Kiost  entailed  in  their  purchase — the  psiee  of  a 
•double  back  ranging  from  las.  to  60s.  each.  Seeii^ 
sevsnd  qusries  of  late  upon  the  subject,  I  have 
-been  iadnoed  to  ssnd  a  description  of  a  double 
dark  slide  I  have  recently  made  to  take  7i  x  4i 
plates,  at  a  cost  of  less  than  6d.  eadi. 

I  am  indebted  to  a  writer  in  one  ef  the 
ahnanaos  for  the  design.  The  wood  i 
sists  of  the  thin  boards  placed  as  a  baoking  to 
piotares.  They  are  abont  4ft  din.  long  by  llin. 
wide,  and  S-3£n.  thick,  and  dioaU  be  jprooured  as 
free  from  knots  as  possible.  I  gave  3d.  each  for 
mine.  They  will  have  to  be  sandpapered  until  a 
ssaooth  surface  ia  obtained.  Out  two  pieces  the 
sias  the  slide  is  intended  to  he  to  ftt  the  oamera, 
and  out  of  these  two  pieces  cut  openings 

than  the  siae  of  plate  used,  say,  |in. 


/^  /  G.3 


qusssas 
EatlM 


f    1 


thsvwiltbeof  intw 
I.  who  lUm  to  hscfa  a  I 


What  is  the  difference  between  a  po<±et  chrono- 
meter and  an  ordinary  watch  of  good  quality? 
Does  the  difference  simply  consist  in  the  former 
being  isochroniaed  and  adjusted  for  temperature 
and  positions,  or  is  there  sometpectlle  diffoence 
in  construction,  as,  fy.,  the  chronometer  escape^ 
ment  and  cyUndrlciI  hsir-spriog  ? 

What  is  the  avmge  rate  of  a  pocket  chrono- 
iBMtsr— «.e.,  Mppesing  it  to  |to  with  ^ofei^  reru- 
larity,  how  ssw^  would  it  deviaAe  from  true 


«n,s^r,a 


watches  hmm  an  rsgiilstsi . 
"      "        '  to  go  as  sal  by 


What^ronld  he  Its  grsatost  psobaUa 


r  /  c .  / 


way  (A).  Olae  three  strips  of  w<sod  on  the  ftioe 
of  one  of  these  pieces  round  three  of  l«s  s&des  (B, 
Fig.  1),  and  then  fasten  another  of  the  pisses  of 
wood,  with  the  opening,  ovar  all ;  this  wiU  be  the 
groove  for  the  shutter  to  work  in.  Four  more 
strips  of  wood  are  now  to  be  glued  on  to  the  laoe 
of  this  last  piece,  forming  a  rebatsto  contain  the 
sensitive  pla^  (C,  Fig.  2),  it  shooM  be  elightiy 
larger  eaoh  way  than  the  plate.  This  will  com- 
plete one-half  of  the  double  back;  tiie  other  is 
made  in  exactly  the  same  manner,  and  the  two 
halves  are  neat^  hinged  together. 

The  top  consMts  of  a  piece  of  wood  aVmt  iin. 
thick,  slightlv  longer  than  the  body  of  the  slide. 
It  has  two  slits  cut  down  its  length  lot  the  shutters 
to  pass  through.  Fig.  3,  and  care  must  be  talten  in 
flxbD^  the  top  that  these  slits  oorreapond  with  the 
opeomga  in  the  alide.  I  have  screwed  this  top 
ineoe  on  to  one  half  of  the  slide,  lenring  thectiMr 
half  free  to  open.  Wbsn  the  nlates  an  u  position 
the  two  halves  atelnpt  tagetiisr  by  sloaingthsm 
and  inserting  the  ahattasa. 

I  nae  the  aaase  wood  for  the  abutters,  and 
give  it  an  eactim  sand-papering  to  make  it  work 
easily  in  the  groovea.  Two  narrowatskn  of  sroad 
are  glusd  saoh  side  of  the  tq>  of  tte  shutter, 
whidbismsdetoprojsetstefve  the  tt^snU.  The 
paAswIndh  enter  the  camera,  as  also  tiM  inner  face 
of  4he  shutters,  should  be  stained  black,  and  some 
opaque  nmtsaial  intaipesed  between  the  ssnritive 


aaaque 


OMm  should  be  teken  that  theiphgtas  oeenpylbe 
■Bsas  position  as  the  fosoaslDgsaraan.  TUsehoald 
he  aaearataly  msssursd  from  the  front  of  tta 


camera.  With  regard  to  tools,  I  flsdajnfaif, 
answer  every  purpoae,  and  in  oattiq  £iioii 
somethiag  should  he  used  as  a  guidsto^tifc. 
The  most  difficult  and  tedious  qpentiflaseattiajr 
the  slits  in  the  top  rail  for  the  ahuttn.  Ici2 
circular  saw  would  be  invaluable  for  tbii  vork. 

I  trust  I  have  made  my  descriptioii  dnt,  tsd 
should  anyone  feel  inclfned  to  mskstekiBdi, 
and  be  in  doubt  upon  any  point,  I  ihiUfotiHtd 
to  help  ohsm  Ifaroqgh  the  quesT  eohami. 

I  have  given  few  dsawasrans.  ai  Iknt  a^ 
neceaaarily  vary  in^aoh  indiv^lual  sasi. 

PLAKINa  AND  TgrULmO  ATTACH. 
2CB]rT!IO  lUkTBJL 

[19804.]— With  regard  to  what  Fred  Can 
aays,  letter  19749,  about  ndt  havingavntaltei 
on  my  milling  azrangemsnt,  I  asficioi^ht 
wsnt  of  it,  or  I  would  have  00Btiifsd<M.  lb 
wosk  can  be  set  te  any  height  by  aestt  if  It 
vertical  slots  in  the  angle  chuck,  andtbskdniM 
traveling  motion  and  feed  is  nU  thstiin^ 
for  dot-&Ilinf,  with  a  proper-sised  4dL  kd 
Buch  work  as  diilliDg  the  recess  for  the  ants  rftt 
eooenttic  ohnok,  or  the  radial  dfOtaiandfsor 
dome-chuck,  could  not  be  4ona  under  tbtflas 
head,  as  you  could  not  commanss  ths  tatniki 

Cimg-tool  close  te  the  end  of  the  dat,  nie 
of  the  tool  would  be  inthnway.  Oiflnn 
in  drilling  alota,  it  ia  neceaiary  to  havsass^ 
ftutiag-stops  on  the  riide-iest  With  raanib 
to  what  Fred  Oarre  atatea  abont  the  atun  km 
nndulv  aevere  in  planing  on  ths  bottom iki 
reat,  I  never  found  it  «o,  and  nractioe  is  Mhtttn 
theory.  My  metal- turning  ende-teat  is  Tayas- 
sive,  and  the  traveraias  screw  is  a  aquara-ttmhi 
one,|in.  diameter.  Of  course  I  asfesapati 
slide-rest  fitted  for  omsmsntal  tumin2,UBDgK 
oould  use  one  which  had  done  much  hesnssk 
for  such  a  purpose— an  amamsntalreStieqamigte 
be  absolutely  free  from  haftklaA  in  lb  mrsl 
Also  regarding  what  he  SMFs  about  ths  ansfia^t 
of  thfcofrnsss  wbish  can  he  admitted  sate  &• 


pfaMserhead:  he  must  reooUeot  ttat  Ihaditmfe 
for  amateurs'  use,  aad  net  lor  a  jobbing  sBghah 
ahop,  and  anae  takea  in  a  range  of  tmmad 
7ltn.,  which  I  have  found  quite  auflUiantlarav 
wants.  F.W.0. 


ADXOBTKSirT  OV  XIEEOIS. 


[19805.]— I  HAVB  read  with  aaneh  iatMitlh 
ViJnable  oommnnioatioaB  of  Ms.  Sksttsa,  sai  d 
Mr.  Wesaake,  on  therefineaent  of  thsaAji 
of  reflecting  telescopes,  and  as,  in  ay  < 
there  still  rsmains  an  ontstanding  unoscm 
perfectlcn  in  these  adjustments^  f  wish  totosji 
attention  ef  those  gentlemna  te  this  iss»  4 
eaoTy  in  the  hope  that  they  and  te  nssf  sllff 
interested  rsaders  of  the  '<  £.  M.^'  may  positen. 
and  at  length  overcome,  all  thediffiralinisfr 
attainment  of  absolutelv  perfect  adiualn«t^ 

It  ia  my  piarpoee  to  show  thai  all  tiis  perish 
of  concentricity  of  mirror  and  flat,  togWMrvih 
refleotian  of  flat,  and  also  the  aonditioB  if  pa- 
pendicularit^  of  eyepiece  with  axis  ef  taks,a^ 
exist,  and  yet  the  instruuMnt  he  gkriag^  tdA 
OaSll 


gear ;  but  to  render  tUe  clear  1 1 
to  a  figure. 

Let  us  suppose  the  mirror  tiltad  in  iti  sA.b 
that  the  focus  will  not  ooinade  with  the  soNi 
the  tube ;  Irt  us  plase  the  flat  ao  as  to  iatsmftfr 
raya  from  tlM  mirror,  but  on  one  side  el  tmi^ 
(rf  tube.  Now,  bytheususladjnstBSDts,in^ 
the  refinessent  of  ihe  methods  ressntlysmpM 
the  flat  mirror  aad  refiestian  «f  flat  on  hsiA- 
justed  into  concentric  oirelen  w6&  Aa  <ap.  tsfcs 
the  flat  being  still  in  a  line  ndth  ths  api  tiki, 
there  is  nothing  in  this  condition  of  ntr^fa*' 
however,  to  iudic&to  that  the  flat  H  f^ 
not,  in  the  ccntze  of  tuba,  smt  ihatfrsnimr 
lies  hi  ito  oeU  in  sash  a  mannsr  itf  ik> 
axial  ray  will  or  will  not  niaan  oa  iM[«J* 
other  words,  the  fosus  of  mfrxnr  wiU  sr  vn*<^ 
fkU  in  the  axis  of  the  toha.  Insh8it,fti<$ 
diffeasnce  whidi  the  oondttion  indiaatadii » 
diagram  will  show  on  trial %gr  tbensMlniAn'^ 
thai  the  flat,  instead  of  ^ppenring  «»ci^^ 
appear  as  an  ellipse,  either  ntongsftwd  in  tM^ 
tion  of  the  axis  of  the  tube  or  lataraDy,  ''^** 
may  be  atuated  on  the  inrther  or  nearer  m<i 
the  axis,  the  ansle  of  inciikmae  of  tesaw^ 


great  enough  to  impress  t-« -,  -- . 

sequently  eould  not  hawidily  dstastsd.  I^vt 
deem  it  numsssuj  to  ooottpy  fil«M»  ?y  * 
prove  the  posribUitPf  of  eanesntitii^a^ 
pmjeotsd  bymifvsr,  flrt,c«aasliBB,sni*!£«f 
of  e.p.  tube.  Itoan be  pevad  1 
and  eacpwiiaantaMy.  Of  cowml  Ihi  i 
in  :the  adjastmantsnhofsinfawtd  fr>r«-^^ 
in  the  diagram,  are  sudi  as  deristsfranw^^ 
lina  only  in«he  lineef  tbnaysti*a:  a^-^^ 
btenBy  would  be  «t  omdo  Msdlii  igr  < 


Maeoh  10,  1889. 
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It  iB«videni,  theMfore,  that  complete  adjutmsnt 
cannot  be  attained  by  merely  securing  ezttemo 
accuracy  in  the  relatlTe  positions  of  e.p.  fiat  and 
m.  onl?  to  effect  oonoentrioity  of  reflections,  and 
th>t  it  IB  esa^tinl  to  devise  a  method  ef  aseertain- 
inff  whether  the  f  oooa  of  minor  lies  in  the  axis  of 
tube,  no  method  that  I  am  aware  of  having  been 
derised  that  can  at  all  compare  with  the  ingenuity 
of  methods  devised  to  attam  aoeuiooy  in  the  other 
adjostmentst.  The  one  adjostment  having  been 
pen ected,  it  is  an  eader  matter  to  make  the  other 
adjaatmMiti.  I  tiierefore  insist  that  it  is  oi 
the  fixst  importance  to  know  that  the  mirror 
it  80  placed  that  the  axial  ray  will  fall  perpendi- 
m^lj  on  the  minor,  and  am  confident  that  an 
exact  accomplishment  of  this  will  remove  more 
than  one  half  of  the  dlffioulties  in  the  way  of 
oManiBg  the  bast  poMtble  definition.  Aneixecin- 
trodneadinthiB  first  setting  most  be  tnmomitted 
thzoogh  all  the  adjostments,  and  no  depcee  of 
nfinement  and  peoeotion  lavished  on  the  dot  and 
QSBtral  spot  can  remove  the  first  error.  The  onlv 
method  of  asoeitaining  the  position  of  mirror  wlta 
regard  to  the  axis  of  tube  that  I  know  of  is  to 


support  that  whioh  is  plaeed  np«n  it  I  do  not 
say  that  it  **  is  "  too  slender,  bntittiat  it  **  appears'* 
to  be  80,  which  in  theT>iesentcase  is  the  chief  con- 
sideration, aa  the  specimen  is  intended  to  be  put 
under  a  glass  ease,  and  to  serve  merely  as  an  orna- 
ment. It  is  necessary,  therefore,  that  the  design 
should  satisfy  the  eye,  which  (in  my  case  at  least) 
it  entirely  fails  to  do.  With,  regard  to  the  dfitails 
of  ornamentation,  these  consist  almost  entirely  of 
cirdes  and  segments  of  oirdesy  which  are  them- 
selves suggestive  of  circles. 

An  examination  of  the  sketch  of  Mr.  Goulsoa's 
vBsa  on  page  208.  YoL  XXXIV.,  will  show  how 
beauty  of  outline  is  combined  with  orna- 
Euntation,  the  various  details  of  whioh  are 
in  perfect  harmony  with  each  other  ;  the 
circle  especially,  though  freely  used,  not  being 
allowed  to  appear  too  ooBspieuouely.  Th»o«tUne 
of  the  vase  ooDsists  chiefly  of  a*  beautifid  flowing 
oorve,  no  part  of  which  oaa  be  said  to  be  cixonlae. 
The  leadinff  feature  in  the  demni  is  the  laige  ellipse 
(of  which  there  are  four),  ana  whioh  is  darker  is 
colour  than  the  inner  elhpse  and  circle,  though  not 
shown  so  in  the  woodcut.  The  innner  ellipse,  con- 


Bin  ore  e.p.  and  observe  the  reflection  of  the  end 
f  tslewope^fcube,  viewing  the  proieotion  not  from 
tte  centre  of  OTenin^  of- e.p.  tube,  but  by  running 
be  eye  aroondf  the  sides  of  the  opening,  and  thus 
heerfiag  whether  the  tube  projects'  ec^ually  all 
mad.  However,  this  is  at  best  only  a  crude, 
udelicate  test,  and  is,  moreover,  effected  by  the 
oation  of  the  flat  as  the  projection  is  after  all 
kwed  trota  the  flat.  A  slight  change  in  the  posi- 
ionof  flat  will  cause  a  larger  projection  of  the 
nbe  on  one  than  on  the  other  side. 

I  hope  that  some  of  your  working  correspondents 
nil  devote  a  little  of  their  time  to  this  subject, 
nd  work  out  away  to  adjoflt  the  mirror  to  the 
133  of  the  telescope  equally  as  perfect  ae  the 
lethoda  of  adjustment  of  other  pacts  of  the 
istrumenL  Wm.  A.  Hnren. 

St  Loois^  Missouri,  U.S.A. 


OSVAKBXTAZ.  TirBNiira. 

[19806.]  ~Thb  thanks  of  all  lovers  of  the  lathe 
re  doe  to  Mr.  J.  H.  Evans,  for  his  kindness  in 
oaunonioating  so  much  valuable  information  to 
or  journal ;  and  his  wiUingness  to  do  what  he 
oes  so  ably  causes  one  to  be  somewhat  reluctant 
»  critidae  adversely  anvthing  whioh  he  offers 
3r  our  consideration*  I  hope,  therefore,  he  wilt 
milder  tiiat  I  write  in  no  unfriendly  spirit* 
^en  I  plead  |;eiierally  for  the  production  in 
mamental  tummg  of  more  artistic  exoeUeuoy  of 
Mign  than  we  usually  see,  and  at  the  same  time 
lake  some  special  resBrence  to  his  design  on  page 
05.  With  regard  to  this,  and  other  umilar  de- 
igns whioh  have  from  timB  to  time  appeared  in 
V  pages,  I  would  remark  that  one  looks  in  vain 
or  8iau>lioity  and  beauty  of  outline,  as  well  as 
or  amstio  axrangemMit  of  the  details  of  oma- 
aentation.  The  dreular  form  being  the  one 
atttrally  and  most  easily  produced  in  the  lathe, 
he  turner  is  apt  to  fall  black  upon  the  circle  aa 
is  chief  item  of  ornamentation^  and  henoe  we 
ind,  in  the  general  run  of  ornamental  lathe- 
Fork,  snoh  a  wearying  repetition  of  circles  and 
^menta  of  circles.  Nature  (the  imitation  of 
rhich  oonstitutee  the  perfection  of  art)  ruely 
ixhibits  to  us  a  circle  or  a  circular  curve,  but 
tmenily  parabolas,  ovals,  &o. ;  and  in  all  good 
leakjns  the  cifde,  although  sometimee  m^iiy 
Bed,  is  bent  in  due  subordination  to  other 
^ttms.  To  00  this  in  ornamental  lattie-work 
s^uzrea  no  little  amount  of  skill,  and  can  only 
w  aoeo<npUihed  by  those  who  possess  an  artistio 
lye  aa  well  as  a  skilful  hand.  The  specimen  of 
lorkflguxed  on  page  605  shows  a  total  absence 
if  unity  of  design,  and  is  composed  oi  several 
»eoee  placed  one  on  the  top  of  the  other, 
tppmntly  without  any  definite  purpose^  The 
sentzal  stem  also  appears  to  be  far  too  slender  to 


sistiag  of  the  space  between  the  two  fine  lines,  Is 
inlaid  with  wood  set  grain-on-end,  giving  a  rich 
appearance  to  the  work  not  shown  in  the  engrav- 
ing. This  ellipse  is  not  concentric  with  the  enter 
one,  but  is  placed  rather  higher  up,  thus  giving 
** character*'^ to  the  design.  The  inner-circle  is 
not  quite  so  dark  as  in  the  engraving,  and  is  kept 
in  due  subordination  by  the  outer  ellipse.  The  small 
interior  circles  are  interlaced  in  forms  suggestive 
of  triangles  and  squares,  thus  preventing  the  eye 
from  dwelling  too  exclusively  on  the  circular  form. 
The  same  end  is  accomplished  in  the  case  of  the 
circles  round  the  neck,  by  th.eir  being  connected 
together  bv  narrow  horizontal  bands.  This  pact 
of  the  work  is  inlaid  with  rosewood  and  boxwood. 
The  small  circles  in  other  peirts  of  the  work  are 
neither  so  large  or  so  numerous  as  to  interfere  witii 
the  general  harmony  of  the  design,  to  which  they 
contribute  their  share,  but  noUiing  more.  The 
vase,  viewed  as  a  whole,  may  be  said  to  be  as 
faultless  in  design  as  it  certainly  is  in  workman- 
ship ;  and  to  the  combination  of  these  excellences 
Mr.  Coulson  doubUess  owes  his  success  as  winner 
of  the  first  prize.  The  engraving  only  gives,  as 
might  be  expected,  a  poor  idea  of  the  vase,  photo- 
graphs of  which  can  be  obtained  by  application  to 
Mr,  Clark,  photographer,  Thirsk. 

A  Oountry  Parson. 

[19807]  Isi  again  thanking  1&.  Holtzapffel,  I 
need  onl^  to  mention  the  data  whioh  are  still 
wanting  m  order  to  enable  his  clients  to  use  their 
screws  mtelligently,  and  to  understand  the  boring 
out  and  screwing  of  their  lathe-chucks.  For  this 
I  offer  no  apolog|t,  as  Mr.  Holtzapffel  has  already 
assured  us  that  nis  firm  never  make  an  enigma  of 
anything,  and  that  he  would  willingly  answer  my 
questions.  Moreover,  as  we  all  know,  not  only 
does  Mr.  Holtzapffel  really  mean  what  he  sajs, 
but  he  is  always  prepared  to  assist  in  diffnsmg 
scientific  knowledge  upon  the  use  of  the  latiie. 

1.  No  diameters  for  the  screws  at  bottom  of 
thread  have  been  stated.  Without  these  diameters 
we  have  no  means  of  sidng  the  drills,  by  which 
the  holes  to  be  tapped  sneuld  he  bond  out. 
Skilled  mechanics  may  instinctively  allow  for  the 
depth  of  the  threads,  but  amatenrsj  who  work 
rattier  by  trained  brains  than  by  trained  fingers, 
need  to  see  in  their  screw-threads  an  inteUtgible 
and  oofaflient  system.  Do  the  Holtsapffal  gauges 
define  this  second  set  of  diameters  ? 

2.  In  using  the  shallow-thread  screWi-tools 
(60°  instead  of  60°)  some  third  set  of  diametsre 
must  be  arrived  at  either  by  the  holes  to  be  tapped 
being  drilled  larger  or  by  the  finished  screws  oismg 
made  smaller.  Do  the  Holtzapffel  gauges  define 
this  tiiird  set  of  diamatHsP  if  not,  Aonld  we 
drill  the  holea  larger  inside  or  make  tke  screws 
snaiUer  onftiidef 


3.  Are  two  sete  of  the  alphabet  tools  kepikia 
stook,  one  for  the  deep  thzeada  and  one  iot  thft 
shallow  threadfl  ?  If ^  as  I  rather  gather,  alphnbsfr 
toob  of  the  shallow  thread  are  not  kept  and  ^o 
shallow  thread  is  only  used  escepH<mali^,  oaa 
would  like  to  know  more  presiady  uhiti  thia  thread 
should  ba  used.  I  undezatand  that  with  tuktm 
materials  we^otuld  use  the  shallow-thread  toolst 
and  that,  in  sueh.  oase^  we  oa^t  properly  to  bon 
out  our  chuck  with  a  drill  rather  larger  than  tin 
ordinary  lathe-bit 

4.  Holtaaiiffel's  Catalogue  and  YoL  IV.  shoara 
that  five  mandrels  are  issued:  ».«.,  the  4,  6, 6^  and 
Tin.  osBitrea-for  ordinacy  lathes*  and  a  6uk  centre- 
mandjrel  with.  "  tmnoated  aogoJar-sereWi"  iot  tSi« 
serew-outting  lathe.  In  the  latten,  Ifir^  CSiarlet 
Hbllzapffel'a  programme  for  aliquot  thseada  hiN 
alrendy  been  adopted;  but  tiie-  madidwt  noam 
otiierwifle  appear  to  be  nsted  by  the  nnmbared 
soKew-tools,  and  to  be  sizedi  by  a  special  set  <  ot 
gpangea.  May-  wie  luive  the  serew-tiinadfl  and  thn 
sizes,  top-  and  bottom  of  thmad,  for  the  Holtv* 
apffel  mandrels  so  that  we  may  understand  how  to 
choose  a  lathe-head,  and  know  how  to  size  the 
drills  for  boring  out  our  lathe>chucks  ? 

Once  more  I  cordially  thank  Mr.  Holtzapffel  on 
the  part  of  the  readers  of  the  Enoxjbh  Mbohaitio. 
I  am  sure  that  Mr.  Holtzapffel  will  rejoice  to  see  a 
spirit  of  inquiry  arising  as  to  ornamental  lathe  • 
questions,  and  wat  he  has  no  wish  to  abdicate  the 
leadership  in  matters  on  whioh  further  scientific 
developments  are  to  come. 

James  Bdmunda,  M.D. 

G^f ton- street,  Bond-street. 

COMBINED  EOOSSTTBIO  OIITTBB  AIH) 
DBILLINa  IK8TBX7MBNT. 


.J^Anyonb  who  has  done  any  orna- 
mental work  in  the  lathe,  in  which  he  nas  had 
occasion  to  use  both  the  eccentric  cutter  and 
drilling  instrument  for  different  parts  of  the  same 
work,  must  have  experienced  the  nuisance  of 
having  to  take  out  one  instrument  from  the  slide- 
rest  and  substitute  another,  which  has  to  be  set 
for  height  and  parallelism;  and  sometimes  the 
slide-rest  has  to  be  unfastened  and  fixed  again, 
nearer  to,  or  further  from,  the  work.  I  therefore 
wi4i  to  describe  a  tool  whioh  Iroan  guarantee  from 
experience  to  be  very  handy,  and  to  do  the  work 
of  both  instruments  equally  well.  I  have  one  of 
my  own  in  use  fior  about  12  years,  and  have  also 
made  one  for  a  friend,  who  was  much  pleased 
with  it.  I  have  never  seen  a  similar  one  described 
in  any  of  the  books  on  the  lathe.  Fig.  1  represents 
a  side  view  of  the  instrument,  and  £^.  2  a  front 
one.  A  is  the  tool-holder,  which  is  bra^  into  the 
plate  B,  which  plate  has  two  cone-pointed 
hardened  steel  screws  E  E,  Fig.  3,  tapped  tnrough 
it,  and  whioh  engage  in  two  radial  V-sb^P^  slots 
F  F,  Fig.  4,  in  the  face  of  the  head ;  these  slots  are 
readily  made  by  a  properly-shaped  drill  in  the 
drilling  instrument,  traversed  horizontally  in  the 
slide-rest.  Of  course  I  have  a  separate,  strongly - 
made^  drilling  instrument  for  work  of  this  kind  in 
metal.  The  plate,  Fig.  3,  is  clamped  to  the  head 
by  two  small  screws  CC,  Fig.  2,  which  pass 
through  two  slots  GG-  in  the  plate,  and  thus 
permit  the  tool- holder  to  be  set  eooentac  I  have 
found  liu.  ecentrioity  to  be  sufficient,  giving  a 
circle  of  2in.  The  eccentricity  is  read  off  by  a  scale 
of  20ths  of  an  inch,  on  the  side  of  the  plate,  with  a 
zero  line  on  the  head.  The  screw-points  EF 
engaging  in  the  slots  F  F  keep  the  plate  radially 
true,  and  are  much  simpler,  and  eqimUy  effective 
as  chamfered  guide-bars  would  be.  The  screws 
C  C  have  nicely<-equared  heads,  to  fit  a  small  steel 
spanner  D,  which  has  a  screwdriver  at  the  other 
end.  The  adjustments  for  e>^ci^ntridty  &re  vcrr 
easily  made,  though  some  men  w}iD  \iii.\fi  thf>  u^m^A 
form  of  eccentric  cutter,  y'Uh  tfe«  tuol- holder 
moved  by  a  leading-screw  It  Living  a  milUd  aod 
divided  head,  may  think  thi^  a  very  rude  way  t>t 
doing  it;  but  even  in  their  in ^truixiL'tits  the  tool- 
holder  requires  to  be  clamped  ^\'ith  ii  bLuiiing-gcrt-iaf 
after  each  adjustment,  to  gimrd  n gainst  bac^kl^l^ 
of  the  leading-screw,  whioh  wmdd  be  f frt&l  to  good 
work.  I  have  tried  both  plaiis^  and  would  just  ad 
soon  have  my  own.  Figs.  6  nnd  6  ore  vii?ws  cf 
the  working  parts  of  the  head  and  stem.  H, 
Figs.  1  and  6,  is  the  pulley  for  gut  band. 
The  head  is  coned  at  I,  Fi^.  5,  to  fit  nie  cofre- 
sponding  part  of  the  stem,  Fig.  6,  for  the  purpose 
of  takine  up  wear.  The  head  is  secured  to  th^ 
stem  by  the  fiat-headed  screw  K,  Fig.  6,  tiie  head 
of  whioh  lie9  in  the  recess  J,  Fig.  5,  and  whioh  haa 
between  it  and  the  stem  a  steel  washer  L,  Fig.  6, 
which  has  a  square  hole  to  fit  aocuratdy  tiie 
squared  end  of  the  stem  M,  Fig.  6  ;  this  pcevents 
the  screw,  K,  tightening  or  looseniug  during  use* 
N  is  a  shsjlow  groove  turned  in  the  bearing  ot  the 


stem,  and  its  use  is  te  retain  a  supply  of  oU,  which 
is  put  through  the  oilh<de  O,  Pigs.  1  and  6,  which 
is  stopped  by  a  small  screw  to  prevent  the  oiJ  fiying 
about.  The  square  shank  of  the  stem.  Figs.  1  and 
&,i8fixedinthetool^holdero«sUde-rest.  P,  Figs. 
1  and  2,  is  a  aet*^anw,  to  secure  the*  ioolin  tool- 
holdep*  The  took  are  readUv  made  from  pieces  oi 
steel  rod.    The  receptaole  fer  thenn  in  tbi  imoU 
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bolder  is  lUgbtly  tapared,  and  I  haTe  a  eofwapoad- 
ing  oback  whion  fits  my  lathe  mandrel  iat  taxning 
fhem  ap  in,  bat  I  bare  turned  ^bem  by  band, 
before  I  made  tbe  cbnck^  in  their  place  in  the  ia- 
ifmment,  driving  it  from  the  OTechead.  One 
adyantage  wMott  tbisinitmment  poeMaiea  om  tbe 
'  - that  it  do 


ordinary  driUin^  instnunent,  is 
with  the  necessity  of  baying  a 


nnmberof 


away 


ornamental  work  that  Mr.  ETanaaesGnbes*  as  1^ 
baying  one  smaU-sized  flat-ended  drill,  tbe  tool- 
bolder  can  be  set  ont  to  suit  any  sixed  step.  Tbe 
best  material  to  make  Uiis  instnunent  of  is,  of 
conrse,  steel  for  the  bead  and  stem,  baidened 
afterwards,  and  my  own,  whiobis  thns  made,  is  in 
good  condition  now  after  12  yean*  nse.  But  for 
{hose  who  do  not  nnderstand  hardening  wo^  of 
this  kind,  and  who  cannot  get  it  done  for  tbaai,  I 
would  say,  make  the  stem  of  steel  left  soft,  and  ihm 
bead  of  gunmetal.  The  washer,  L,  mnstbestoel, 
and  tbe  tod-holder  with  its  plate  may  be  wroo^t 
iron.    By  not  always  placing  ihm  same  aqnaio  el 
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%•  Mm  ikrir  MciMn,  OormpondnUB   9f  re- 
Me  HUM  md  mtmktr  •fths  qutnf  atked. 


[45392.]— Kaniifaotnre  of  Soluble  Ooooa.— 
Tbe  descnption  giren  by  Mr.  P.  E.  Cooke  (p.  671) 
seems  to  apply  to  what  is  known  as  rock  or  navy 
cocoa,  rather  than  to  the  tme  soluble  preparations. 
Oan  anyone  say  bow  the  pore  powder  cocoas  are 
made,  wbidi  are  readily  solable  in  boiling  wator  ? 
Two  wen-known  brands  bear  foreign  names,  bat 
I  bebete  they  are  prepared  in  England.— Nun. 
D0&. 

[^16.]— Hand-Threaber.— Manj  thanks  to 
"  Was-baQ  "  for  bis  kind  offer  of  assistance.  The 
tliifahcif  is  tm.  groond  floor ;  height  from  centre  of 
dram  to  floor.  I  hope  **Wa8-heil"  will  see  his 
way  to  bslp  mo  as  neariy  as  possible  in  the  way 


/^  i    Q  .^ 


/^  /    a  ,  e 


shank  upwards  in  the  slide-rest,  tbe  wear  win  be 
more  eooally  distribated.    Two  moce  bints  I  wffl 

S're.  In  taming  the  stem  be  sore  to  dxiU  aad  t» 
e  bole  for  tbe  screw  K  first—otherwise  yon  will 
probably  find  the  head  of  the  screw  oat  of  tnitb. 
Andgrmdin  the  head  in  its  plaoe  with  oilstoae 
powdo^-not  emery ;  for  want  of  these  preeantioiis 
the  work  of  two  fn^ids  of  mine  who  oiade  the  in- 
stroment  f or  themselTes,  did  not  prove  soooesifaL 
I  may  say,  in  condasion,  that  the  drajrings  are 
nottoseale.  F.  W.  O. 


Tbx  tbirbr-tbird  annual  report  of  tiiePnidaitsal 
Assurance  Company  states  tne  preminnu  on  new 
bonness  completed  during  tbe  year  1881,  in  tbe 
Ordinary  department,  amounted  to  £31,603  4a.  Sd., 
and  in  tbe  Industrial  department  to  £l,84d,4&l 
18s.  5d.,  tbe  increase  in  the  latter  being  tbe  lanrest 
incarease  m  the  history  of  the  Company.  The 
claims  pcdd  in  the  Oroinary  branch  amounted  to 
£69,677  17b.  Id.,  and  in  the  industrial  braaeb  to 
£639,752  IDs.  Id.  Tbe  quinquennial  report  by  Mr. 
A.  H.  Bailey,  states  that  the  general  results  of  that 

Entleman*s  searching  inyestigation  "cannot  but 
most  gratifying  to  aU  who  are  inteteetad  in  tbe 
prosperity  of  the  company." 

M.  PLAins  has  found  that  tbe  proeass  of  <*  foEB- 
ng  "  tbe  lead  plates  of  bis  seeoodary  batterisa  is 
hastened  by  beating  tbe  whole  eeU  dniisgtba 
charging  to  between  70  and  88°  C. 


saggested,  as  my  floor-space  is  rather  small,  and  I 
baye  plenty  of  younf  lads  willing  to  help.  Could 
fte  anachment  not  be  driven  separatoly,  the  feed 
being  so  light?  My  own  time  is  so  limited,  and 
when,  the  *'  deaning  "  is  left  to  lads,  I  find  a  good 
deal  of  the  grain  finds  its  way  into  the  straw. — 
D.  A. 

[4o6S7.}— Throttle-Valve.— The  two  methods 

are  in  no  respect  identical,  as,  in  the  first  place,  I 

adyise  tbe  use  of  metal  for  case,  where  you  say,  use 

bnss.    Hie  question  at  issue  Ib,  that  on  page  549 

I  you  distittctiy  recommend  the  use  of  a  **  circular 

'  dise,**  and  1  object,  and  advise  that  the  valve  be 

'  of  oval  contour.    FliBase  to  give  us  diagrams  of  the 

!  method  of  tit*trtrmg  "  turning  bosses ' "  to  the  ends 

of  an  oval,  and  incuide  tbe  pattern  of  the  "  drill " 

j  whkb  you  say  \m  used  to  "  drill  out  a  hole  of  flat 

i  aeetioii."— J.  J.  A.,  Liverpool. 

r4'5774/I~a.W.B.  Snginea.— The  date  of  the 
old  1^,  I  Know  was  1862,  but  it  is  now  one  of  a 
daas  nambered  from  157  to  166,  all  of  whidi  were 
bolt  at  Swindon  during  1879.— N.  W.,  Eaunq. 

[4o774,— O.W.B.  Enginea.— In  my  reply  on 
page  618,  last  YoL,  in  the  fourth  line  from  the 
bottom.    Fcr  "  L.C.  k  D.  Co.,*'  read,  "  purchased 

from  tbe  L.B.  k  D.  Co."  (Llanelly  Bail  way 

and  Dock  Co.),  &c-B.  N.  H, 

r4o819.V- a.W.B.  Bnginea.— The  particulars 
**  T.  F."  mentioiis  are  aU  of  the  7ft.  singles,  but, 
siaee  the  inMrtion  of  my  query  I  have  ascertained 


the  information  I  required.  Ko.  2203  and  22Ditte 
two  four- coupled  express  engines,  built  at  Swindoa 
Works  iu  October,  1881.  Inside  cylinden,  dia- 
meter of  leading- wheels,  4ft. :  driving  and  truUng, 
7ft. ;  outside  bearings  for  leading ;  iniide  ua 
ooupled-wheds  ;  no  dome,  cab ;  and  are  fitted  with 
the  Sanders  vacuum  brake.  They  woik  ti« 
10.30  a.m.  and  1.45  p.m.  trains  from  Paddingtos 
alternatdy.— N.  W.,  Ejllino. 

[45864.]— Universal  Jointa  in  Shaftinj.- 
With  the  double  Hooke  joint,  up  to  14(f,  I  beBere. 
I  fail  to  understand  the  part  of  the  quay  sboat 
« increase  of  power  '* ;  the  universal  joint  evtiiBlj 
gives  no  '*  increase."  Yes,  it  can  be  done  bV 
means,  preferably,  of  oup-and-ball  unlTcnu 
joint  tied  together  by  one  pin.— J.  T.  M. 

[45876.]— Soienoe  and  the  Civil,  Servics.- 
Several ;  but  "  Bramelia^'  must  go  in  at  the  low«r 
stage — ^it  is  always  open  to  him  to  psss  futitfr 
exams,  for  higher  posts  when  vaeanoies  ooeot.  He 
has  merely  to  obtain  the  penmssi'>n  of  his  sopedor 
officer,    and  that  is  rarely  refosad.— Souuc 

HOUBB. 

r46879.]-Wator.WbeeL— To     make   m  d 
2,000  culno  feet  per  minute,  fall  14in.    This  ikasld 
be  an  undershot  water-wheel  with  curved  toiti, 
40  in  number ;  the  exterior  diameter,  75in. ;  Ivm^ 
60in. ;    floats,    ll'25iD.    radial   depth.    Pobt  fA 
floats  at  periphery  to  be  nearly  angle  0°,  withfti 
centre  of  issuing  stream  of  water  passing  ots^ 
sill  and  under  the  sluice.    The  remaining  pstol 
floats  may  be  a  portion  of  a  circular  com.  Vit 
preferably  a  parabola.    The  mavimnm  hsi^  &it 
the  sluice  should  be  lifted  (vertioally)  abon  fltt 
8iUis3*75in.    The  revolutions  of  tbe  wbssltote 
12*725  per  minuto.    The  fluid  stream  issuh^  nada 
tbe  slmce  should  be  directed  at  a  tangent  to  &e 
periphery  of  the  wheel  and  in  its  line  of  ntotiea 
The  velocity  of  the  periphery  ahould  be  4166lt 
per  second.    Tbe  theoreticalpower  of  thewiierii 
4*41  h.p.,  and  the  actual  b.p.  that  may  be  de- 
veloped in  a  properly-oonstrueted  wbesl  =  "^ 
theoretical  =2*646  h.p.  As  peculiar  oirenmsts&ca 
alter  casep,  the  wheel  may  be  made  either  of  gis^ 
or  lesser  diameter,  say  from  3ft.  to  12ft.  Tbepih^ 
of  the  floats  in  the  periphery  remaining  Oksiiae. 
and  the  number  in  accordance  with  the  ysfiatkn 
in  the  diameter.    A  smaller  wheel  will  not  gtiefto 
much  useful  effect,  neither  will  a  larger  one,  si  U 
will  be  heavier  and  cause  more  friolion  in  rotatiEie 
upon  its  joumalB,  besides  being  more  costly.  T^ 
floate  may  be  No.  16  B.  W.G.  m  thickniws,  sad  ^ 
wheels  witti  four  light   plate-iron   sbroi^;  the 
shaft  3*25in.  diameter  in  the  journals.— Tubu- 
Katn. 

(45884.]-Making  Qaa  on  a  SmaU  8oale.-I 
tbmk  an  apparatus,  3ft.  long,  2ft.  wide,  and  Sf^ 
high,  divided  into  foot  lengths,  yronld  be  ample  far 
a  single  light.  It  should  be  covered  with  bad- 
foiL  which  might  be  nailed  down,  tbe  beads  of  fte 
nails  being  covered  afterwards  with  adder,  to 
prevent  the  action  of  the  acid  on  tiiem.  I  am  per- 
fectly aware  that  benzoline  air-gas  does  not  pio* 
duoe  an  illuminating  flame ;  but  with  tbe  bydrngn, 
which  is  itself  combustible,  you  only  require  n£* 
dent  carbon  to  give  the  iUuminatmg  nana  Aj 
Mr.  Hezraalhalch  observes,  easoline  is  the  bat  for 
the  purpose^  but  the  difficulty  of  ohtajnfng  it  m 
small  quantities  renders  ite  use  impractioable.  The 
gasworks  sell  a  sort  of  hydrocarbon  (tbeycsBit 
carbon),  which,  when  melted  and  gas  psopj 
through  it,  gives  a  most  brilliant  light,  sarpasBsg 
gasoline. —J.  Kbksall. 

[45885.]  —  YeUow  Waali  tor  Pnnnal.  - 
Yellow-oohre,  mixed  with  pale  linseed«oil,  sad  \ 
libcaral  supply  of  vamith  will  do ;  but  the  best  wiS, 
no  doubt,  wear  it  off  quick.  The  only  tfaiagii  tc 
repaint.— S.  M. 

[45907.]— Automatic  Unaioal  Inatnuossts. 
— ^The  suction  principle  is  unquestionably  Ibt  bi^ 
for  automatic  instruments  m  which  rasdi  ftrs 
the  sound-producers,  and  I  think  that ^tiaSbami 
invention  was  the  first  to  be  described  is  this 
country;  but  I  have  heard  that,  in  the  Uoitefl 
States,  a  caveat  had  been  previously  fileiuii^ 
patent  office  there  by  a  person  nained  Ifel^ 
many,  and  that  in  some  recent  suits  be  has  pnns 
his  case  as  the  eriguial  inventor  of  nffsal 
instrumente  of  the  orguinetto  type.  Tbe  sodJg' 
bellows  was,  I  imagine,  unknown  in  this  coTofrx. 
except  in  the  familiar  form  of  tbe  aooor£on  t£J 
concertina,  until  the  introductioa  of  the  AjumoA 
organ.— Grit's  Isar. 

[45943.]— Presaure  of  Water.— What  I  skesid 
require  is  a  1  borae-oower  motor  to  dovescMi*- 
water  machine.  Should  I  get  any  oMCe  'pomm  ^ 
using  a  larger  supply-pipe  than  tbe  matanji* 
vertise  ?  And  would  the  water  passing  thrsetfcs 
loose  valve  stop-cock  and  meter  check  Ae  pis*"*- 
or  should  the  stop-oock  be  a  straigbtwajr  at  <iiw»^ 
cock  ?  Also,  should  I  get  the  1  bone-powsrfioia 
the  motor  with  a  pressure  of  361b.  totbssqasri 
inch ?-If  "  Labor  OmnU  Tincit •*  or  "Si»B«kt 
wiU  kindly  say,  I  should  feel  oldiged.-W.irB 

HOTOB. 
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[46007.]— ^^uninff  Wooden  Balls.— If  I  were 
gang  to  tium  the  balk  in  question  I  shoald  begin  as 
wm.  Owen  has  done,  by  u^ing  lengths  of  stuff. 
H&fing  the  woodproperly  fixed,  first  oore  the  hole 
ny,  Im.  up.  The  bit  does  not  haye  so  mooh, 
chsuca  of  **ninnin(;"  then.  Tom  down  just 
where  the  centre  of  the  first  ball  will  be  to  the  size 
raqniied.  Now  mark  off  |in.  length,  then  take  an 
(tfdinaiy  tnming  chisel  (not  a  bead  tool,  that  is 
eaose  of  tiie  balu  breaking  off  as  you  say).  Now, 
if  yoa  want  the  balls  very  true,  strike  a  quarter 
dicle  oat  of  a  piece  of  sine,  and  use  as  a  template. 
Apply  the  chisel,  leading  with  the  lower  pomt  of 
the  leveL  Try  the  template  occasionally,  and  you 
oo£ht  with  beech  to  be  able  to  go  down  to  ^in.  dia. 
wiSoat  aav  breaking  off.  U  you  can  do  them 
near  enousn  without  the  template,  don*t  use  it. 
Expect  to  be  foiled  in  the  first  few  attempts;  but 
when  you  haye  had  a  little  practice  you  will  turn 
oat  lome  smooth  shiny  round  balls  which  will 
entirely  satisfy  you.— W.  W.  M. 

[46061.]— Model  Bngrine.— To  "  Suhlioht."— 
The  cylinder  is  of  the  beam- en^e  class.  I  want 
sn  extanally-flred  horizontal  boiler.  Will  3-16in. 
plates  be  thick  enough  for  it  ?— Mbohanio. 

— Automatio   Arrangrement.— I  beg 

le(aMS 


to  aoggest  fitting  up  drum  on  yertical  spindl< 

1) ;  JQst  a  cylindrical  •  trajr  or  box  in 
divisions.  Projecting  from  lower  side,  at  middle 
of  each  division,  a  pin  or  tooth-clack,  to  work  a 
worm-screw,  which  said  teeth  take  into.  Say  that 
worm  revolyea  once  eyery  five  minutes ;  then  have 
three  threads  on  it.  At  six  o'clock  set  shaft 
csrxring  worm  with  that  part  of  thread  at  which 
tootn  leaves  worm  facing  point  of  tooth  (to  make 
tooth  take  into  worm  right) ;  turn  box  so  that 
tooth  at  middle  of  first  diyision  is  up  to  other  end 
of  worm  and  set  a-going.  Worm  wUl  keep  middle 
of  this  division,  under  aperture,  fifteen  minutes, 
and  then  shift  box  at  once  to  middle  of  next 
dividon:  box  to  be  shifted  by  a  turn  of  cord 
ronnd  centre  spindle  (below  box),  and  over  a  pullej 
with  weiriit  attached.  The  advantages  of  this 
plan  would  be,  the  partitions  would  pass  aperture 
rapidly,  and  therefore  insure  greater  accuracy. 
Divisions  need  not  be  all  one  size  (the  checks  will 
likely  come  thicker  at  one  period  than  another^, 
snd  construction  as  simple.  Put  an  extra  half- 
thresd  on  worm;  it  will  be  better  than  exactly 
three,  and  keep  box  same  time  in  i»oaition.  Would 
l£r.  Lancaster Idndly  give  his  opinion  of  this  plan  P 
— S.  W.  M. 

r46076.]— Gt>vemor8.  —  I  can  quite  indorse 
"  Sonlight's  "  yievFS  about  governors.  My  engine, 
a  lemi-portable,  driying  brick  -  machinery,  was 
sent  out  with  an  old-style  disc-tube,  and  a  nice 
trouble  it  was.  The  nature  of  the  work  requires  a 
very  eensitiye,  quick-action  regulator,  as  the  load 
18  continually  yarying  as  the  pan  is  supplied  with 
material.  The  engine-tenter  could  never  leave  his 
engine  for  five  minutes,  or  it  would  start  radng. 
tearing  the  belt  to  pieces,  breaking  gear,  and 
playing  the  deuce  generally,  unless  he  was  on  hand 
to  shuk  off  steam  by  hand.  I  had  an  equilibrium 
valve  put  in  and  all  was  changed,  the  engine 
numiog  as  steadily  as  can  be  desired,  and,  if  a  oelt 
rons  off,  or  one  of  the  machines  put  out  of  gear, 
never  get  up  extra  speed ;  though,  for  want  of 
space,  1  only  had  a  4ft.  fly-wheel  to  steady  two 
llin.  cylinders,  working  at  751b.  pressure.  Tlie 
iiic-tube  seems  to  be  unable  to  control  an  engine 
vhoee  work  is  yariable,  and,  when  the  los^  is 
isady,  a  goyemor   is  hardly   needed   at  alL— 

[46082.1— Driving    Smith's    Fan.— WiU    J. 

^iRy  be  kind  enough  to  say  when  and  where  I  can 

ocular  demonstration  th%t  a  man  can  turn  a 

u  fan  at  the  rate  of  3,000  revolutions  per  minute 

'  any  reasonable  length  of  time,  so   as   to  get 

)ugh  the  ordiaarr  routine  of  a  smith's  shop  P 

ri,  in  return  for  his  kindness,  I  vrill  show  him 

to  make  a  perfect  **weld"  with   a  piece  of 

ll  to  one  of  cold  iron.    Query :  Can  he  wcdd  a 

h.  8<m«re  cart*axle  with  either  of  his  fans  P— J. 

tA.,Iiiyerpool. 

46083.]— Tanah-Ampoh— Is  Kaolin,  a  soft, 
ite  earth,  probably  of  organic  formation.  It  is 
en  by  the  Javanese,  not  as  a  delicacy,  or  eyen 
I  matter  of  course,  but  in  emergency.  The 
lay  word  '*perampohan,'*  woman,  is  evidently 
Bnvative.— B.  B.^ 

46099.1— Bronzing  Brass.— Take  loz.  crude 
ir-sulphnr,  ^Ib.  of  pearlash ;  mix  well  together,' 
I  place  in  an  iron  ladle,  and  put  it  oyer  the  fire. 
I  keep  stirring  it  until  you  get  it  well  mixed  and 
ms  a  reddish-brown  mass ;  turn  out  upon  some 
He ;  when  cold,  pour  about  3  pints  of  boiling 
I  water  upon  it,  and  when  settled,  pour  off  the 

~  for  use.    When  your  article  is  cleaned,  dip 
dark  enough.    They  will  not  be  dark  by  im- 

iately  dipping,  but  must  be  hung  up  for  a 
and  dipped  again ;  but  the  articles  must  be 

oughly  free  from  dirt  or  grease^  and  dipped 
I  nitric  acid  before  being  dipped  in  the  above. 
>  all  a  nosegay  to  use.— Jack  of  All  Tbaobs, 

6100.]— X«eyer  Ssoapement.— You  will  find  | 


it  difficult  to  alter  the  pallet-stones.  You  must 
put  the  escapement  closer  to  the  escape-wheel. 
You  vnll  find  (if  it  is  an  English  lever)  that  the 
holes  are  drilled  out  of  the  centre  in  a  bush  which 
is  fitted  in  the  pUtes ;  by  shifting  the  position  of 
these  bushes  you  vnll  be  able  to  get  the  escapement 
nearer  the  escape<wheel.  But  I  think  you  vrill 
find  the  following  easier  and  less  likely  to  deface 
the  surface  of  the  plates.  Broach  (or  rimer)  the 
holes  larger,  and  file  up  a  piece  of  brass  wire  to 
fit  the  holes  you  have  made  larger ;  now  drill  a  hole 
out  of  the  centre  of  the  said  brass  wires ;  now 
fit  the  brass  vHres  (which  we  will  call  bushes) 
into  their  holes,  and  put  plates  together  with 
escape-wheel  and  escape,  when,  by  turning  the 
bushes,  you  will  be  able  to  adjust  the  escape  to  a 
nicety ;  by  pressing  the  bushes  against  the  shoulders 
of  the  escape,  you  will  make  it  sufficiently  tight 
so  that  it  vnll  keep  its  position  while  you  try  its 
depth,  first  one  side  and  then  the  other.  Now 
break  off  the  bush  (which  has  been  previously  cut 
the  same  as  a  bouchong),  and  place  your  plate 
yrith  the  inside  of  the  bush  resting  on  a  riveting 
shake,  take  a  round-head  punch  that  will  fit  the 
old  chamfer,  and  riyet  the  oush  so  that  it  shall  not 
shift.  This  vnll  leaye  your  inside  level  vnth  the 
plate,  and  your  outside  the  same  as  before^  vnth 
this  exception— that  the  hole  will  not  be  m  the 
centre  of  the  chamfer.  If  the  head  of  your  punch 
is  nice  and  smooth,  your  chamfer  will  be  bright. 
You  must  not  use  any  cutting  tool  for  finishmg, 
not  even  turkey  stone.  So  sure  as  you  do,  you  wul 
spoil  the  surface  of  the  gilded  plates,  and  that  is 
what  you  should  always  try  and  avoid.  You  must 
alwa:|rs  bear  in  mind  that  escapements  are  made  by 
practical  and  experienced  men  and  good  machinery, 
and  you  will  ha^ly  ever  be  able  to  better  them. 
Also  wheels  may  be  spoiled  but  neyer  improyed. — 
A  Fellow-Wobkman. 

[46109.1— Lathe-OU.— I  think  '<  A.T.  F."  must 
be  mistaxen  in  ascribing  the  dogging  of  the  lathe 
to  paraffin.  I  haye  always  found  it  a  most  ad- 
mirable oil  for  remoying  stickiness  or  old  oil ;  but 
it  is  too  yolatile  to  use  alone  as  a  lubricant.  I  have 
tried  all  manner  of  oils.  No  vegetable  oil  ought 
ever  to  be  put  to  good  machiuOTy,  as  thiey  all  cor- 
rode iron  and  steel.  Castor-oil  is  the  best  of  them, 
but  it  smeUsliorribly  when  warm.  I  settled  finally 
on  half  sperm,  half  paraffin,  and  found  the  mixture 
admirable  for  all  shop  purposes.  In  fact,  the  so- 
called  **  sewinff-machme  oil,"  <*  tricycle  oU,"  &c., 
&c,  are,  I  beUeve,  just  this  mixture,  and  nothing 
dse.  For  oil-stones,  there  is  nothing  like  paraffin 
by  itself.  Also,  to  wash  your  hands  in.  after  an 
extra  dirty  job,  when  soap  and  hot  water  won*t 
fetch  the  grease  out.  Finish  with  soap  and  water 
to  remove  the  paraffin. — ^Tbbadle. 

[46117.]— DanleU's  Battery  .—I  beg  to  thank 
Mr.  Lancaster  and  others  who  have  repued.  This 
is  a  10- cell  battery  in  a  long  teak  box,  lined 
throughout  with  marine  glue,  with  slate  and 
porous  slabs  fixed  alternately  in  grooves  imbedded 
m  the  glue;  zinc  and  copper  plates  coupled, 
charged  with  sulphate  of  cepper  in  solution  with 
oopper  plate,  and  water  only  vnth  zinc  plate.  It 
is  precisely  the  same  as  used  by  P.O.  for  telegraph 
work,  ana  as  I  wanted  a  constant  battery  of  a 
certain  power  for  experiments,  I  thought  this 
would  answer  my  purpose;  but  hitherto  it  has 
been  entirely  useless.    I  was  aware  that  I  could 

auickea  the  action  by  the  addition  of  acid,  but  I 
lought  wrongly.  I  beUeve  now  that  it  would 
destroy  its  constancy  to  do  so.  With  respect  to  the 
form  of  Daniell  recommended  by  Mr.  Lancaster 
with  copper  cell,  it  seems  a  good  idea,  but  it  struck 
me  that  unless  used  with  great  care,  it  would  be 
very  liable  to  become  '*  short-circuited."  I  have 
lately  changed  three  pint  double-fiuid  bichromates 
into  Bunsen,  and  am  delighted  vnth  the  change. 
I  get  all  the  power  I  want,  and  can  use  them  con- 
tinuously for  four  hours,  and  that  is  about  as  long 
as  one  ever  vnmts  them  at  a  time.  My  great 
trouble  is  with  the  zincs.  The  zinc  of  commerce 
is  such  wretched  stuff  that,  do  what  I  vrill  in  the 
way  of  amalgamating,  the  acid  will  find  its  way  in, 
ana  soon  through  the  zinc.  What  I  should  like 
would  be  to  change  my  10 -cell  Daniell  into 
Bnnsen.  Oould  I,  and  if  so,  how?— A  Yoniro 
Bbqinneb. 

[461 18.]-811de- Valve  and  Piston.— I  have 
dono  as  vou  told  me,  and  I  find  that  the  yalves 
leak.  What  should  I  do  to  make  them  tight  P  I 
have  done  engine  yalyes,  but  don't  mind  taking  a 
little  advice  from  "Sunlight"  or  **L.  O.  V." 
Hoping  they  will  oblige.— B. 

[46120.] -Oil  Paintinff— Preparing  Oanvas. 
—One  part  white-lead,  two  parts  whiting ;  a 
small  portion  of  litharge  of  lead  and  sulphate  of 
zinc  for  driers:  mix  with  equal  parts  of  boiled 
linseed  oil  and  raw  linseed,  tinted  with  either 
brown  umber  or  lamp -black,  for  a  neutral  ground. 
The  oanyas  was  tacked  upon  a  stretching- frame, 
and  sized  with  weak  glue-size,  to  which  a  small 
portion  of  zinc  sulphate  was  added ;  when  dry  it 
was  stippled  oyer  irith  some  driers  and  raw  linseed 
oil  as  thin  as  possible,  not  saturated.  When  yery 
near  dry,  the  white-lead,  whiting,  &c.,  was  mixed 


up  yery  smooth,  and  put  upon  it  very  Uun  and 
smooth  vrith  a  large  palette*  k  Ciller  and  hiitebed 
oyer  vrith  a  large  sash-tool,  drawing  it  acroas  one 
way  and  then  at  right  anglea  untu  the  face  pre- 
sented a  face  like  a  piece  of  fine  linen  or  cartridge- 
paper,  when  it  was  left  to  dry.— Jack  of  All 

T&ADBS. 

[46129.1— Adhesive  Welt  ht  of  Locomotiyee. 
—To  **  dtJlDK  Yoke."— The  formula  you  have 
applied  is  used  to  determine  the  leading  eleiiitMits 
of  the  machinery.  In  order,  therefore,  to  deaiirii 
an  engine  capable  of  performirig  a  given  work,  it 
is  necessary  to  deduct  one  element  of  the  formula, 
T  =  *rf»//D,  the  three  others  being  already  choaea. 
But  this  is  not  sufficient ;  there  ia  a  primary  rela- 
tion or  inequality  which  has  to  be  iatiiflcd  above 
aU.  It  is,  adhesion  vmght  xf  <  k  dU  !);/  =  that 
CO -efficient  by  which  you  multiply  the  weight  oti 
wheels  to  obtain  the  adhesion.  For  it  can  be  proved 
easily  that  the  tractive  power  Qi  a  loooiaotive 
engine  is  equal  to  the  friction  tbe  driTing-wbeelfi 
develop  on  the  raOs.  This  friction  or  adhesicm  is 
represented  by  adh^on  weight  x  /in  the  above 
formula  of  inequality.  In  ordt^r  to  move  the  tram, 
the  tsactiye  power  must  be  equal  or  snp^pof  to  the 
sum  of  the  resistanoee  opposed  to  its  motioa  at  the 
intended  speed,  and  not  inferior  to  the  adheaioQ  or 
adhesion  weight  x/.  In  return,  if  theadttesion 
is  too  little,  the  tram  vrill  not  move  forward,  liut 
slip  ;  as  the  adhesion  weight  ma.y  be  coneider^  a£ 
constant  and  /  yariable,  ll^is  slipping  will  tnke 
place  sometimes  eyen  in  the  best  of  ou^aes  when 
/  has  become  low.  It  is  known  that  /  viiriea  fro  ra 
1-lOth  to  J,  the  former  yalue  corresponding  to  vary 
damp  weather' and  i  tq  very  dry  of  the  aame; 
l-6th  is  the  average  yalue  in  our  di mater 
but  1-5  or  0*2  is  genenlly  taken  in  the  calculations 
of  eagiaes,  for  in  that  case  we  are  sure  to  be  wall 
outside  the  requirements  of  nu  increased  friction. 
One  of  these  is  already  met  vrith  when  wo  leave  a 
station,  for  the  friction  at  starting  is  greater  Ibau 
at  full  speed.  It  follows,  from  all  what  precedes, 
fijm*  the  manner  of  oalci^atiug  the  elements  of  a 
locomotive  is  as  follows:— Bi^k on  the  resutances 
opposed  to  motion  caused  by  reaistanoe  of  air, 
fnotion  of  journals,  ftc.  (including  engine  and 
tender)  at  the  intended  speed.  The  leiult  expressed 
in  pounds  multiplied  by  6  expretiaes  the  LoaU  to  bo 
borne  by  the  diiving-wheeb  to  obULn  auflickut 
adhesion  under  ordinary  oircuni«taiiceB.  The  eamB 
result  multiplied  by  1*2  vrill  give  the  tr active 
power,  or  rather  its  maximum,  a  number  by  1  -> 
greater  than  the  adhesion  obtained  in  taking  only 
the  sixth  part  of  the  above- determined  adhcaion 
weight.  When  the  coefficient/  =  15  and  a  full 
load  is  on  the  engine,  which  load  ia  the  maximum 
work  to  be  done,  the  mean  prosaure  Ib  thtit  ob- 
tained by  the  least  cut-off— viz. ^  when  the  l^uk  is 
lowered  (or  nused)  to  its  full  extent.  Should  the 
load  be  less  than  usual,  the  engine  would  not  i^ork 
very  economically  in  these  ctrcumstoiicea.  When 
/decreases,  the  adhesion  conseq^uently  di^creai^Qa :  it 
would  not  be  much  nu>re  economical  to  keep  the 
same  grade  of  cut-off.  Take  a  leu  train  in  this 
case.  It  can  be  seen  that  engine -diivtog  is  not  an 
indifferent  affair.  When  you  go  down  an  incline, 
turn  the  handle  of  vour  ecrew  xeveteing  gear 
towards  the  middle  of  the  stroki^  of  its  bbck. 
Abroad,  and  particularly  in  France,  on  the 
Chemins  de  fer  du  Nord  and  Midi,  ibey  have 
adopted  the  habit  of  marking  in  the  cab  ot  the 
engme  the  power  in  special  units  that  can  b©  de- 
veloped by  the  engine  under  ordinary  circnm*- 
stances.  A  list  of  the  engines^  with  the  number  of 
units  they  exert,  is  drawn  up,  ao  that  the  railway 
officials  can  judiciously  oompoae  their  trains  tw!- 
cording  to  the  tractive  power  at  their  diaposal  and 
the  state  of  the  weather.  I  ahaii  conclude  by 
working  out  the  following  ei ample  :—KBfjiured 
to  find  the  proportions  of  cylinders  of  an 
engine  to  draw  regularly  a  load  of  Jlfteen 
carrUges  weighinff  full  1 1  tons  each,  at 
a  speed  of  4o  muee  an  hour  on  overruling 
gradiento  of  1  in  200.  weight  ol  enBine  (prc-aup- 
posed)  with  tender  63  tons ;  diameter  of  driviiig- 
wheels,  7ft.  Weight  of  troiu  =  15  k  11  4  OS  = 
228  tons.  Besistance  per  ton  at  45  miles  an  hour, 
on  1/200  ascending  gradient  -  40lb.  Total  re- 
sistance =  228  X  40  =  9,120lb.  Multiplying  by  t] 
and  dividing  by  2240;  9120  x  G  J'iiO  =  24  toju, 
8cwt.  on  wheels.  Whence  itfoHowa  that  theengLne 
will  be  a  four-coupled  looomotiTe.  Multiplying 
by  1-2,  we  have  9120  x  1-2  =.  l09Mlb,  teactiv& 
power,  or  llOOOlb.  in  round  numbera.  Beth  diam, 
and  stroke  of  piston  are  unknown,  so  is  also  the 
pressure;  for  the  latter,  let  ue  choose  llOlb.  H-in. : 
high  pressure  is  economical.  Admitting  l-lOioas  of 
pressure  to  the  cylinder,  and  ilb.  back  pra&syre, 
the  initial  pressure  is  about  (140  -  H  *-  lo  —  2)  = 
109,  and  taking  f  of  stroke  as  lougest  admiMion, 
then:  Mean  effective  pressure  -  1C9  (l  x  Io^.e 
4-3  /4-3)  =  106.  If  we  choose  the  stroke  =  1"5 
diameter,  we  have  finally,  j  bem^  thii^diameteiv 
llOOO  =  105  X   1-6  J^/84  X  =  ^^/iUm    f  iH  laia 

«  18' "the  diameter  beioi;  IH,  and  a  trifle 

over.  We  shall  take,  therefore,  l»in.  for  the  dia- 
meter and  27in.  for  the  strok**,  for  this  gives  when 
yeiified  by  the  usual  foemula,  IUj  x  dl'i.x  21  j  Si  ^ 
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Maboh  10^ 


UW861b.  a  residt  not  te  off  10M4.  Bmt  wm 
obDMn  1-6  of  adli«iT»  weight  for  tnMtiie  po»M^ 
tteTMttlto  wofdd  tavr»  been  diffmnt;  1ml  tiw 
eagmo  mi^  BOk  havo  btaa-  abla  to  petiami  ill 
di^  wImb  the  oo-«a«i6Dtof  adhftrinn  woaMWiw^ 
laaj.  nMiito  l-5»  Slnnld  tbo oo-effiMO*  ==  !•«. 
aod  the  load  leai,  inch  at  132  too*  for  the  tcanuaAd 
CTBtarii  iMirihnt)  the  paaaMira  will  aTon^i  <^h., 
whioh  would  ooneepODd  to  a  eal-off  at$  •trofcA. 
lb  ram  im,  out  engiBe  ia  ao  cakaUtid  aa  to  nalce 
ft  tote  that  it  shall  take  lenlaxlj  and  rnadw 

--= • Mttiawoi&aclaad,22S  toaa. 

haTa  weaiibr  laiae  qrliii> 

'  at  tibe  Sit  oa  tta  6^.  BaB«a]b  aad 

«U71t.of  theausDV  gaMt  oA  ttia  O.W.    Thia 

irid  aaoa  awMaloM  is  wen  act  eziOaiMd 

ttatttneaejfiateaaweapahlaol  gira^k^ex- 

Uk&at  ttM  aaetan  of  the  HTMiag  gear 

▲  k^  liak^booU  atw«|^  U 

■aasa  eapbye^  WI&  a 

roCpnlMfedesaiaMot^    SoaMfiuaes  it  hap- 

ttihe  cjfiadbr  power:  aa.ad- 

ol  caftixBB  IB  zeeocCed  to— itiaa 

AlOaaaxtblgieveBLit  a 


ke  ofpeetta  a  alae  imI  with :  heaTj 
UMlMtOMM  aftiw  RvMhWae- 


taoMBia.  C^eooaai 
of  a  new 


r.    rVopa  to  Save  ooaTiaoed  '•Guide 

a,  fbm  teHBU  T  =  K 

^  >   D  hat  a  BazHUM,  and  is  oalj  waoited  to 

r&e  toad  to  ha  0QBV«(jed  nader  oar> 

le  maiiaium— namely, 

Latahi^aocffidcBt  of  ficktkia.— Ed. 

BSc   (P^,  39,  HttkeT-soaet,  Xob- 


Hm  §■■•■■■•  laatoa  waa  gsiaa  BM  kgr  OA  old  haad 
Hi  hiMwg  Al  Bi  ■aMiag.  ■ilfceiil  liil  Ihaw 
wt^vi  tei  i  ■  to  taet  ift»  hai  itiaatthe 

fteMi^  |«a.  ftana  aai^   h^^   tatota  aaidt  im. 


Bahtfcaahore 


niaBka"  to  ha 
oahiafiBigBBi 


^Asm   belt  out  <mt 

tMf  a  qpecna  of  giaiei, 

laaeeahapa.   You  can 

ap  to  a  haife  ot  partings 


I'oic,  copper, 
alreB.  l^eee  aboat  iO  or 
±iS.V  ^.  ar  the  thia  totoea  bcav  is  wed  hf 
■■Ik  aeek  ae  was  awd  tor  Fmath  ctogt  (aaed  to 
he  abd  ^  tamt  eia^hrai^  ;  this  is  silTared  or 
dbiai  ^I'lia'.  aa  MaaT  toatoaee^  which  grres  it  a 

^MK  m  ^ttdb.  I  d^K  he  win  fiad  that  it  is 

h*aeok)»than 
B^  s  sa  oanv  c<  aaaiHB  h7  sea.    I  have 


ahoald  not  be  lees  than  3ft  long; 
more  as  yoa  Uhe,  aa  at  C.    What 


tlidaeaa  and  daaa  of  wood  does  <*  J."  intend 
cnttiDK?  Hare  partienlan  if  wanted.— Wk. 
TTngmr,  Peniyn. 

[4il49.]-<Ml  fl»  Laths.— There  is  nothing  I 
find  hettartfaaa  some  good  lard-oil,  with  ftom  1  to 
2  parts  paraffin  .—JnQg  of  Axjl  Tbabbb. 

[46149L] — OH  fbr  Iiatiie.— No  one  denies  the 
fast  that  by  snocessfnl  lubrioatfon  a  laoge  item 
may  be  eared  in  a  works  where  there  is  much 
machinery,  and  thateveo  where  there  is  botlittle,  this 
item  to  a  short  time  becomes  more  or  less  aimred- 
able.  Yet  in  q>ite  of  this,  it  is  avery  rem&dkable 
fact  that  there  exists  an  almost  nnivenal  ignorance 
of  any  snimitiilr  basis  for  Inbrioatioa.  In  a  paper 
pnbiiidwd  in  thia  joamal  n^eb.  17,  1882),  I 
eadeaffoared  to  show  ^at  snoh  a  basis  was  to  be 
loanded  oa  viscosity.  That  fbr  light  maddnery 
w«  require  a**  thin*' oil,  end  for  heavy  maddDery 
a**thiok*'oil;  and  that,  commeBomg  with  light 
laanbiiiiis  and  gradoally  advanotog  to  thehaaTier 
oaea,  the  fieoosity  of  onr  oilnmst  lUso  gradoalfy  in^ 
cnasBi  And  there  can  be  no  doubt  biu  that  if  Uiis 
simple  ntle  be  adhered  to,  we  shaU  have  the  most 
eeonomioal»  and  at  the  same  time  most  peif^ 
lahncatioo.  ** Cloture"  ashs  what  oil  u  most 
aaitohlefbra  lathe.  Firstly,  let  him  procnra  some 
Imseinsn  minseal  oil  of  about  900  specific  ^raTity, 
and  soma  pure  r^pe-eeed  oil ;  secon^y,  let  him  mix 
the  two  together  la  the  proportion  of  one  part  of 
»pe'  seed  to  four  pasts  mueral ;  thodly,  let  him 
giro  his  lathe  a  good  cleaning  with  paraffin  oil,  and 
then  lubricato  with  his  mixture.  If  it  should  be  a 
Uttla  too  tbin  he  can  add  more  rape-seed;  if  a 
Gttle  too  thick  he  can  add  less ;  by  a  littte  practice 
he  will  get  an  oil  that  exactly  suits  his  lathe,  and 
which  neither  stiflfens  nor  clogs.  The  abore  makes 
an  oil  suitable  for  all  licht  machinery.  It  may  be 
mentioned  that  <*  paraffin  "  oil  is  quite  unsuitable 
f6r  lubricating  purposes,  on  account  of  its  being 
readily  decomposed.— Thomas  Fabhhk. 

[46140.]— OH  flar  IrfUtba.— It  is  rather  a  diffi* 
enlt  question  to  decide,  there  being  so  many 
ooinions  upon  the  subjeet  I  havsv  howeineiv 
given  a  deal  of  attention  to  itv  and  after  tnring 
maay  kinds^  I  am  quito  sare  that  there  is  aathing 
better  than  animal  oil;  it  has  moae  lubnoating 
properiiee,  although,  at  tiie  saaia  tiose,  it  m  more 
conoaiva,  but  this  can  be  OTeroome  by  a  proceseof 
Eefiaemeat  We  have  for  maay  yean  need  nothing 
hat  the  beat  neaistoot  oil,  which  I  reiaa  throng 
^»m^^i  filtan,  ^duoh  latter,  h]^  the  wap,  oonsnt 
siaiply  of  a  tin  cone  with  a  sedes  of  soudl  holss 
towards  tiie  pciat :  it  is  filled  two- thirda  with  fine 
pawdsred  charooal,  aad  the  oil  then  placed  on  the 
tap.  It  will  take  a  long  time  to  get  throagh,  but 
whaaitdeeeit  ia  perfeotJyclear,and  quito  free  from 
ewosifa  mattsr.  A  few  dsope  of  paaaffia  I  find 
aa  impcofvemaat  There  is  a  deal  of  waste ;  but 
wa  wait  all  np  for  rough  driUiag  rnrpnaei  m  tiie 
worha.  On  aa  average  I  calculate  imon  getting 
oaly  a  4oa.  bottle  from  a  quart  of  oil ;  probably 
thia  amy  be  thought  a  roundabout  way  ox  obtain* 
iag  oil;  but  aa  a  small  quantity  will  go  a  long  way; 
ai^aot  make  the  bearing  dirty  and  stial^aBif 
giae  instead  of  oil  had  been  used,  it  is  worth  the 
troabfe.  I  find  it  preferable  to  the  Bangoon  :  for 
gana,  Jcc,  it  haa  alao  been  found  the  best— J.  H. 
SciAXS. 


'4«l.H.3.Potaah   Ohrbonato.— I   should  like 

^       to^ask  Mr.  Doff  whether  he  has  ever  prepared 

^a»-    pifMsiiiBi  I  siTiiinntr  from  potassium-sulphate  in 

:he  way  he  directs  **Pearla8h"  to  proceed?    I 

I  aasl  SBj  I  am  rather  indined  to  doubt — ATTAT.Tar. 

;4U3«.l— Fandnlnm  Spriar-'-Tour  question 

ie  net  wlfkirat  for  a  proper  answer.    Your  hair* 

mi.  ^Zimmmmm    w^gm^tkamid  ho  uniform  with  the  centre  hole  in 

f         ifciii     fac^hK.    Itmaybe  that  the  spring  is  too  large. 

Is  ^Bl^  ^.e.,  where  the  hainpriag  ia  pinned) 

If  there   is    sufficient   looi 

altar  it  Imto 


ahoat  9in.  desp. 


fca  9^m  iial  eppoato  tha  atnd ;  bat  if  tiia  ipiiig 


iatoo  large,  you  can  only  maka  i^good  jolbj 
putttog  in  another.— A  FaiiLOw  Woasso. 

[46l57.]^-Aooondar3r  Batteriaa.— Apnpis  d 
Mr.  Lancaster's  remarks  under  this  head  oa  p.  622, 
may  I  venture  to  point  out  to  that  gentlsmaa  tlat 
we  learn  more,  very  often,  by  records  of  fsfluN 
than  by  descriptions  of  successes.  I  sospeet  I  aa 
not  alone  in  thinking  that  if  Xr.  Tisnnutsf  tot 
been  experimenting  with  secondary  battssiai  swe 
if  his  experiments  have  not  been  satisfsotorj— 
an  account  of  what  he  haa  dona  would  to  ma&L 
— BTrar.  Doa. 

[46160.]  —  Birmfngimm  Wlra-Oan^a.— Ihs 
relativecvalaes-to  dantmalsof  an  fnch,  a£1h»BiB> 


No. 

No. 

B.W.G. 

Ins. 

B.W.Gh.    Ina. 

0000  = 

•464 

17 

=  -058 

000  = 

•425 

•  •*••«•• 

IS 

«  -049 

00    rr 

•380 

19 

=.  -Ott 

0    a 

•340 

20 

«-035 

1    « 

•800 

21 

^T-Ott 

2    = 

•284 

22 

^-iOA 

3  == 

•2S9 

23 

»-026 

4  c= 

•238 

24 

a  -022 

a  == 

•220 

26 

a    •020 

6  = 

•208 

26 

=r    •OlS 

7  = 

•180 

27 

=  -016 

8  » 

•165 

28 

a    -014 

9  = 

•148 

29 

=  -013 

JO  = 

•134 

30 

=  -012 

11  = 

•120 

31 

=  -010 

12  = 

•109 

32 

a  -009 

13  = 

•096 

38 

a  -066 

14  = 

•083 

34 

a  -607 

15  = 

•072 

36 

a    -005 

10  = 

•056 

••.••••• 

36 

a    -004 

— T.  R.  Saxtov. 

[46161.1— Pumping  to  Praaarua^- Ths  asia 
from  the  pompe  joins  an  8to.  naia  600  yaritiaa 
my  engina-housa.  The8m»  main,  aeto  aaa lanh 
to  the  town,  ae  well  as  a  supply  to  thaisaiVw 
while  pumpiog  at  thia  joaotioa  m  the  vaba  ml 
alao  the  3ia.  main  braaehea  off,  aad  go  aos  bf 
side,  the  8in.  main  to  the  reacavoir,  andttoSia. 
mam  200  yasda  farther  on,  anp^lfing,  0Qitiair» 
18  villaa.  The  xaaervoir  ia  800  yaads  torn  mf 
engina-hoase,  and  the  end  of  3iB.  main  1,000  ynda 
I  haMB  thought*  would  it  be  praotieal  aad  eeoBS> 
mittd  to  fix  a  double  self -aotuig  valve  on  ttoSia 
main  in  the  reservoir,  weighted  to  151b.  to  to 
square  inch,  to  pump  against,  so  aa  always  to  htf« 

{>res8ure  enough  while  pumping  to  si^^  tto  ln|k 
evel,  and  when  the  pmmpscease  worlDng,  ttootM 
valve  would  open  with  the  pressum  ftom  thi 
reservoir,  and  so  do  away  with  walking  200  jwA 
twice  a  day  to  open  and  sunt  the  valve.  If  **  od- 
light"  or  **Labor  OomiaTincit*' will  asnta^ 
I  should  feel  obliged.— Waxbb  Hotob. 

[46162.]  —  Kaaeent  Osapvan.— Sor^f  Joka 
Piukeang  makee  some  mistolra  when  hemiiiia 
**mBdar  what  coaditiana  fif  any)  it  msy  h 
dangarous  to  deeompoee  drioTato  of  potash  litt 
laaaganeen,  Piy  ustog  for  tha  pnipcae  salpksae 
aad.***  In  the  first  pkoe^  manaaaeas  do«  spI 
deeompoee  chlorato  of  potash ;  but  mmfifmi^ 
the  aottoa  of  heat  thereon,  witiwiaiundeffinf«f 
apparent  change  in  itself.  Sneh  aetion  by  oostot, 
M  which  there  are  many  other  examaleai  tot  kai 
called  for  want  of  a  better  name  eaimb:  iatoi 
nature  is  not  dearly  understood.  The  aotto  of  ^ 
sulphuric  acid  upon  chlorate  of  potadi  proAaa^ 
notoxy^,  but  a  very  unstobtogaaeous  eanfiiii^ 
of  chlonne  and  oxygen  callad  ohkrio  praida 
(GkOOt  which  IS  deooapoaad  aith  tiploan 
videace  by  the  mere  warmth  of  tha>hsad.  isf 
atteoipt  to  prepare  oa^gen  from  sash  aatoaa 
would  Qsrtaiuly  result  in  what  Joha  Piikaiig 
seems  anzioos  to  avoid — a  dangaseus  iipM*' 
MlMigannse,  er  more  propedly  maiigpasai  iliwiih 
yielda  one- half  its  oxraen  when  hestodwith  osa- 
oeatrated  sulphuric  aad ;  but  tha  gssthoMbtoaH 
ii  generally  mixed  with  moraortosaesrtoa#wi4Si 
derived  from  the  carbonatea  nearly  ^^'"'^f'^S^ 
in  commercial  numganeae ;  for  tidi  sad  ov 
reasons  the  process  is  not  to  be  reeoBDnaadsl  iM 
source  of  oxygen.  Where  it  is  requirsd  ^Vfi 
oxygen  in  its  nascent  stote,  we  gensal^  «aw 
certain  substances  containing  a  laxge  amosatof 
oxygen  held  by  a  very  aHght  degree  o^J^^'^ 
force,  such  as  chromic  or  pennangaaw  s<y 
whtA  readily  give  up  their  oaiiaaato  aaycnof- 
ahtoanbato^  iT  Joha  iSEriag^  tJg* 
to  whatpurpoae  he  wiaheatoapplynaMsata^^ 
IwiU  hyto  reoeauBead  him  a  siitahle  obMI 
ageat— AvALTBT. 

[46153.1— Dwinotion  OoiL— to  xipfr  to  "/;A. 
W.'*  I  send  the  toUowtog  demripion  will  m 
drawings  of  a  lin.  (^adO  ocaihavemsda  t  ^ 
Con.— I  made  th»  of  soft  iron  wire,  «»"*^fj 
byfirstoutting  ittoto  Isngthscf  alMatIQii.J"S 
roUing  them  straight  between  tao  bom  »■ 
makmg  them  up  into  a  xooad  boadls Uaita^ 
metsr.  I  twisted  a  piece  of  soft  wivs  aroandBm 
and  pUced  them  into  a  fire  to  m^vxttmoi 
hoan,  andtheakttiwfiMdiaoife  AsM** 


IasohIO,  IMSL 
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sMT  toaiud  in  melied  ptfesffin  for  some  lime,  And 
0Btekingito«t,«8  I  took  off  the  win  binding  the 
ooretogwiar  1  twisted  ona  layer  of  soft  ootton 
tue,  and  than  eoakod  again  in  oMAted  paraffio. 
S  The  Frmmry.^!  used  two  Uyen,  No.  18  alk- 
ooTWvd,  aeeh  Ietw  insidated  with  poxaffiasd  foreign 
ootB-peper,  Kod  woaod  on  the  soft  oottoattape  of 
theooM.  After  the  fimt  layer  was  on  a  smooth 
MBlMe  was  made  by  ironiag  in  paraffin  with  a 
Hat  iraa  pfcnoas  to  patting  on  the  Kayar  of  f oorsiga 
Bots-paper.  I  then  soaked  tiio  whale  in  melted 
yaiaffin  for  aome  time.  UI.  The  TSth^-lSkm  I 
Mde  of  dry  brown  pi^MT  and  gluewoaadToond 
the  primary  mitil  tha<tahe  ^sas  ^oat  l*10in.  tfai^. 
The  whole  was  thea  aeaked  agafai  in  mialted 
paniBnftir  some  time.  IV.  The  89condary  Wire. 
—Bofoie  enmraenffing  to  srind  the  aeoondary,  1 
pNpazadaiy  «tid  neb  kJL  in  the  fimre  by  tntmng 
fiMm  of  hasd  wood,  vary  dry.  aiid  fitting  up  the 
Bpaoe  merited  paoiffin  in  tiie  Figaro  with  msltad 
paraffin,  attar  iztt  Soakmg  the  eads  is  malted 
Mcaffin  for  abont  an  honr.  i  divided  the  apace  on 
flie  tabe  into  three  parts,  as  shown  in  the  Tignre, 
with  ebonite  disos  BB,  as  I  had  two  pieoes  of  sheet 
ebonite  by  me ;  bat  snonld  not  have  bonght  it  on 
purpose,  bntshonM  hare  wonnd'Oie  secondary  from 
end  to  end.  The  secondary  consists  of  one  pound 
No.  86  nlk-oorered  wire  from  Rickards',  Derby  (I 
hsreslwayB  found  'fiieir  wire  to  be  very  good). 
The  division  to  the  left  was  ^fitst  filled,  one  end 
bdngflzed  to  the  binding-scraw  L,  the  other  end 
pasM  throngh  the  ebonite  ^sc  B^  and  passing 
down  dose  to  B^  on  itsright-hand  face,  with  a  disc 


j;46173.}--Obt2ia  Paint^ga.— See  ceply  46169 ; 
this  will  sait  yoo,  and  you  oan  muald  your  saggars 
or  mnffles  to  what  shi^  yon  like.— Jack  of  jlll 

T&ABBS. 

[46176.1  — Bwmiflhlnc  Ink  fat  Xdgea  ^ 
Boota.— Make  a  strong  solatimi  of  nat-gall,  loz. 
to  half -piat  of  water,  boiling ;  poor  off  the  olear 
and  add  3oz.  aoetate  of  iron,  pat  no  gum  in  it ; 
bat  wtei  dry,  damp  it  with  gam  and  sub  round 
with  a  ny  and  tallow,  and  stick  op  with  long  atUsk, 
shoulder -stiok,  or  jigger.— Jack  of  All  ITbaiieb. 

[40164.1  —  Wringing  *  Kaohlne  Bcmera.— 
Here,  aoahi,  I  differ  with  ""SonUc^.*'  A  flat 
plate  wim  a  square  hole  at  the  end  of  a  roller, 
revising  its  action  repeatedly,  is,  I  hesitate  not  to 
say,  a  T«ry  bungling  way  to  eadeavmir  to  asoure 
any  lole.  When  making  the  windhuaes  need  upon 
Bfliaiarat  gold-diggings  (sinkings  over  200ft),  we 
procured  a  barraiof,  say,  6ft.  long  by  lOhi.  dia- 
meter, of  the  beet  timber  to  be  procured.  Then  a 
ring  of  l^in.  by  ^in.  iron  was  shrunk  on  at  ea^ 
eod ;  next,  a  smaller  ring,  a^,  2sa.  deep  and  4in. 
diameter,  bevelled  to  a  oottiac  edge,  waa  driven 
into  aaoh  end.  The  spindle,  where  •enterioi^  the 
airia  of  the  barrel,  wasvqoars,  and,  oay^  Uin.  son, 
14in.  long,  alightly  tapesed  at  pout,  deeply 
**  ragged '' with  aeen  cold  chisel,  and  driven  heme 
with  heavy  f ei||e4Lammer  into  an  aager  hole, 
aasaUer  than  the  aqaare  of  the  shaft,  then  bsooght 
to  ran  true  by  wedgea  of  iron. — J.  J.  A.,  L*pooL 

[46187.]— Wacteli  smd  dook  Bepalrtng.-^I 
hc^  that  the  inatrudtions  I  gave  '*  Hopeful"  kat 


L 


1^: 


iC 


.-^.^ 


r 


"5?  *'. 


e 


c  D 


s!-, 


2L1. 


15'     


^      

1  sGrnoN  or 


^   >f' 


efftoot  parsfiin-paper  to  furtiier  insulate  it  from 
the  secandary  wire  in  the  middle  compartment,  and 
»>  on  f or  the  third  division,  finally  finishing  at  the 
other  binding-screw  Ij.  Eadh  layer  of  secondary 
■  insulated  with  twolanrers  of  paraifined  foreign 
notapaper,  ironed  on  with  a  hot  flat-iron.  I  used 
fliroognout  plenty  of  paraffin.  K.B.  Take  cave  to 
wbd  each  OOTopa^tment  in  the  same  direction.  V. 
The  Stand,— Thi^  base  contains  the  eondenser  of 
iheetB  of  tinfoil  and  paraffined  foolscap  paper, 
boat  up  sheet  by  sheet  until  thespsrk  at  the  spring 
8  almost  ceases,  and  connected  the  one  series  to  the 
pillar  P,  and  the  other  series  to  the  spring  S.  K  K 
an  the  primary  screws  for  the  batteiy  connection. 
Ibe  en^  are  black  varnished.  I  have  used  this 
ooH  with  all  kinds  of  batteries,  and  oan  get  lin. 
mks — good  thick  sparks  with  a  small  four- cell 
drove  battery.  I  am  now  buildiog  a  12in.  coU 
on  the  system  of  discs  of  paraffined  paper  with 
diosa  of  ooil  between  them,  parttcuhtrs  of  which  I 
shall  be  glad  to  send  when  completed.— T.  N. 
AsmtEWs,  Ptymont^. 

[46166.] — Bsngoon  Oil.— This  is  a  labiicant 
with  a  baaia  of  mineral  oU,  sp.  gr.  about  905.  If 
ft  smeUa  atrangly  of  tallow,  in  all  probability 
taOow  or  some  other  animal  oil  has  been  mixed 
witii  it  to  increase  its  lubricating  power.  It  can 
hardfy  be  called  an  adulteration,  as  *'mized^'  oils 
are  more  suitable  for  lubricating  purposes  than 
pare  mineral,  and  again,  any  mixing  oil,  anhnal  or 
i^agetabl^  wxnfld  be  more  expensive  tiian  tiie  pure 
umeralou  itaelf.  I  do  not  think  there  ia  anv 
degree  of  probability  in  the  statement  that  the  oil 
is  made  fnnn  the  refuse  of  candle-manufacture, 
b  future  **  Armourer  °"  cannot  do  better  thou  use 
pore  mineral  oil ;  he  vrill  find  it  to  give  him  every 
satisfaction. — TmnuA  Fabicbb. 

[46170.]— 3andlng  Wood.— If  you  want  to 
bend  wood  for  foxniture  you  must  have  it 
green  and  steam  it,  and  for  many  purposes 
a  brack  ia  used  ;  that  is,  two  lialf -round 
^oes  of  wood  bolted  with  the  convex 
itides  faetnsr  one  another,  with  distance  pieces 
between.  The  tunber  is  put  between  these  a  short 
distance  at  the  time  vmen  wet  and  hot,  and 
madaaiUy  tacohen  or  bent,  as  you  vrould  a  bar  of 
neaioraQart-tiM,  and  then  taken  to  the  moulda 
tobeaetupto-vdiatilhape  itia wasted;  butsawa 
Haaber,  «b1«8s  voiy  stMoght-gralned,  will  seldom 
head,  akDd  tou  ean  mmoAj  *ever  depend  upon  it ; 
^weod  ]■  the  btst  for  the  job.— Jack  ^  All 


week  have  proved  of  service  to  him.  I  hero  con- 
tinue my  reply  to  his  letter.  Respecting  the  fitting 
of  new  springs  to  Geneva  watches :  In  either  ease, 
whether  the  barrel  is  a  suspended  one— ^e.,  one 
fitted  with  a  solid  arbor  and  ratohet- wheel,  uid 
not  pivoted  in  the  plate ;  or  one  whidi  has  the 
ratchet-wheel  held  on  the  arbor  square  bv  a 
screwed  cap,  and  having  a  .bearing  m  the  plate 
— the  stopwork  must  be  removed,  or  at  least  the 
part  fitted  on  the  arbor.  The  star- wheel  need  not 
be  removed  unless  dirt  has  ooHected  underneath  it. 
Having,  then,  removed  the  *'  stop "  frem  the 
arbor  square,  take  out  the  barrel  lid  oy  inserting  a 
tool-pomt  in  the  hole  therein,  and  with  a  gentle 
leverage  forcing  it  up.  Whatever  the  make  of 
barrel  may  be,  the  procedure  as  regards  the  stop- 
work  is  the  same.  In  this  particular  instance,  the 
barrel  being  a  suspended  one,  I  will  limit  my 
remarks  to  that  Some  of  the  old  makes  of 
Oeneva  watches  have  the  barrel  lids  between 
the  barrel  and  the  cock|  while  the  more 
modem  ones,  excepting  in  few  instances, 
have  the  lids  undemeatli.  If  the  watch  in 
question  has  the  lid  underneath  the  barrel,  the 
new  sprix^;  may  readily  be  ooiled  and  wound  in,  by 
the  inner  end  being  hooked  on  the  arbor-roller,  and 
the  arbor  toraed  with  the  key,  the  left-hand  thumb 
meanwhile  being  held  firmly  against  thehooked-up 
spring  daring  the  process  of  winding.  Previonshr, 
however,  to  doing  this,  the  spring  will  have  had  to 
be  measuied  off  to  the  correct  lengtii ;  and  the  old 
spring  will  be  a  guide  to  this.    If  you  have  a 

gauge,  and  the  new  spring  is  the  same  thioknees  as 
tie  old  one,  you  will,  by  uiat  means,  be  pretty  sure 
to  get  the  correct  length.  A  hole  must  be  made  at 
the  extremity  of  the  new  spring,  after  it  has  been 
attftened,  about  h&H  an  inch  up  it.  This  end  of  the 
spring  must  be  made  a  little  thinner  than  the  re- 
mainder  of  Che  spring,  if  the  hook  in  the  banrel  is 
a  short  one.  If  fairly  4ong,  it  does  not  matter. 
Having  wound  the  spring  m  &e  barrel  and  seen 
that  tt  is  saftlv  hooked  at  both  ends,  and 
down  level  In  all  its  ooHs.  apply  a  small  q«iaa« 
tity  of  oil  to  it,  and  repfooe  the  lid.  On  look- 
ing doselv  lonnd  flie  edge  of  the  banel 
a  drfll-mark  will  be  found.  Place  the  hole  in  the 
barrel  lid  over  this  mark,  press  tibe  barrel  lid  liome 
to  Its  seat,  by  holding  the  barrel  in  both  hands  and 
bringing  it  agomst  ute  edge  of  the  woik-board. 
Do  not  use  nippen  to  elose  it  up,  as  many  do,  and 
"  ""  "        the  barrel,  and  probably  caose  the 


spring  to  belK>uDd.  KowpntaI»y  on'thesquatre 
at  tiie  whiding  end,  and  nx  the  leey  in  the  viee. 


Wind  the  banal  roond  until  the  'spring  is  Mt  to 
pull  fairl^r,  plaoe  the  steel  stop  on  the  square,  the 
polished  side  op,  and  set  It,  and  the  wheel,  so  that 
whesi  the  barsel  is  released  the  stop  will  prevent 
it  unwinding  any  farther.  If  the  square  is  drfSed 
for  apin,  insert  one,  and  keep  it  abort  and  doae. 
Now,  heldiag  the  barrel  v«ry  flnaly  by  both  hande, 
^      it  Bound  a    '  '      ^«  •.  •    - 


and  round  until  it  is  found  to  stop 
seeoraly  against  the  star  indieel.  if  all  is  ri^tfy 
done,  lot  tiae  barrel  revolve  gently  until  down,  and 
the  apesntioa  ia  then  oomplate,  and,  after  bru^if^. 
ia  seiudy  to  be  screwed  in  its  piaee  in  &e  plate,  it 
oooamaaaliy  happens  that  when  a  msdn^risg 
breaks,  one  or  more  toeth  become  a  Ht^  bent,  so 
the  tooth  should  he  examined  ior  ttus  noesible 
defect,  and  if  found  damaged,  be  oorretfted.  This 
may  easily  be  done  by  plaoog  the  edge  of  a  pea- 
kmfo  at  the  base  of  the  toiwh,  ana  gently,  bat 
firmly,  forcing  it  upri^.— Alfotos. 


[46189.]— MuflElo  for  Firing  Painted 

— Igive  you  aaketoh  which  I  thmk  will  suit  you 


AAA  iurnace,  built  of  firebcick,  inside  18in.  wide» 
I5in.  deep ;  S  A,  bar  of  iron  for  carrying  firebars, 
of  which  there  are  two,  one  Sin.  from  aaok  and 
the  other  front ;  tiie  bars  are  all  loose  iroa  bare 
fin.  sq. ;  C,  bar  to  support  briokwo^<*fr(mt  up  to 
openii^  for  muffle,  which  should  be  6in.  or  6in. 
deep ;  then  an  openiziig  6in.  and  bar  D  to  aappart 
upper  briokwork  about  9ia.,  aad  the  top  E£  ma|^ 
be  of  oaat  inm,  lined  with  fireclay  and  aawdnat; 
FFG  floe,  about  Sin. ;  when  lined isith day, ab<wt 
44iD.  opeinn^;  H  muffle,  consisting  of  two  tilaa 
made  <n  a  mixture  of  pipeclay  and  fireclay,  with 
sawdust,  poUard,  or  fine  oharooal-dost.  1,  the 
bottom  or  bed  ;  this  should  be  cov«ved  with  veiy 
finely-siftod  air-slacked  lime  to  bed  the  glaas  upoo, 
made  very  smooth  and  level ;  the  dotted  line  £  is 
the  standfor  moffle  to  rest  upon,  made  of  the  samn 
material,  the  shape  shown  K.  L  is  the  ash-pit ; 
the  opening  where  the  muffle  is  placed  insno^  be 
dosed  with  a  oast-iron  or  wroaght<aron  box,  haad 
with  fireclay,  with  an  opening  in  the  osntrea 
whidi  a  piece  of  bdck  may  be  pnt  in  loae^  that 
it  may  be  examined  from  time  to  time ;  and  when 
it  is  vitrified  yon  may  either  drop  the  fire  or  take 
the  muffle  out  with  a  slice  or  peal,  and popanothec 
in  its  plaoe ;  the  whole  of  the  bars  may  be  taken 
out  but  two,  M  and  N,  left  for  the  stand  and 
muffle  to  rest  upon  ;  chimney  about  I2f  t.  high. — 
Jack  of  All  Tratwb. 

[46190.]  —  Bact  ia  Viplanoailo.  —  To 
"f^DLBS." — The  'cello  is  a  small^sized  one 
(youth's),  and  I  strung  it  as  an  octave  violin, — 
i.e.,  tooK  away  the  0  string,  moved  G,  D,  and  A 
one  peg  lower,  and  added  a  thinner  one  for  B. 
With  ito  proper  strings  and  at  usual  pitch  the  beat 
disappfwrs ;  but  I  thmk  1  like  the  tone  better>whea 
tuned  G,  D,  A,  E,— olear  and  more  Ttu^g,  tixm^ 
good  bolii  vmys.  Farther  informatisn  will  be 
valued.— Kakst. 

[46193.]-43taining  of  Floora.— You  ihould 
not  use  size — it  is  sure  to  look  patchy ;  oseliaer. — 
Jack  of  All  Tiux>e8. 

[46195.]— Photo.  Wswliing  -  ICabhcteas.— 
Tbere  are  a  great  ntnnber  of  wariiiag^aarhiites, 
eodi  one  having  some  good  point.  You  shoold 
get  the  catalogues  of  the  dilferant  mirioem,  than 
piok  out  the  ond  most  suitable  to  your  reqaiia- 
mentsand  make  one  for  yourself. — W.  J.  XaAK- 


[46200.]  —  Plsutugimphie  (FfaaapaTeAoiea. — 
YuueantalcetninroareBoies  either  t^  the  old  w«t 
nroeam,  or  on  geMtino  dry  pilatee :  but  selatSne 
fllma^wul  be  usetoaato  you :  ti^y  would  ooduo  when 
pot  into  the  lantern.  TouoaatakBanynnmlperoC 
tiannanaciea  by  auperposition,  or  mudi  batter  in 
fflv  phaatasmogsapir;  this  is  a  dhambar  12in.  ko 
with  a  ptaMO  at  one  esd  to  hold  the  negative  i 
dry  plate,  and  a  dcor  otihe  other  md  to  allow  of 
eonreot  aspoaure ;  the  ^flatsa  may  be  devdoMd  ta 
and  will  prodnaewBDellantmai^ 


pamieieB.-— W< 
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[46201.1~Iiarffe8t  Gasometer.— The  dimen- 
sions d  tne  gasholder  for  South  Metropolitan  Gas 
Company  is  as  folloifs  :— Inner  lift,  208ft  diam. 
by  53ft.  6in.  deep ;  middle  lift,  211ft.  diam.  by 
53ft.  Sin.;  enter  lift,  214ft.  diam.  by  53ft, 
thus  having  a  total  height  of  159ft  9in.  It  has 
the  greatest  height  and  largest  capacity  of  any 

Sasholder  that  has  eyer  been  made,  out  I  believe 
lere  is  a  gasholder  220ft.  diameter,  but  has  only 
a  height  of  90ft  It  has  a  capaoitv  of  5,500,000 
cubic  feet  The  total  weight  of  standards  and 
body  for  this  gasholder  is  1,400  tons.  The  gas- 
holder was  made  and  erected  by  Messrs.  Ashmore 
and  White,  Stockton.— M.  Bseb. 

[46204.1— Geometrloal.— There  is  a  riight  error 
in  the  reply  siven  to  this  last  week,  arising  chiefly 
in  the  computation  of  the  area  of  the  triangle ;  the 
area  of  circle  is  1866*55;  of  sector,  1274*18;  of 
triangle,  270*86;  of  required  segment,  1545  04 
square  feet— W.  A.  S. 

[46205.]  —  Indnotlon-Ooil.  —Double-covered 
wire  takes  up  too  much  room :  better  have  good 
single-covered  and  wind  as  closely  as  possible.  I 
have  seen  coils  made  up  with  naked  wire  and  un- 
spun  silk  line  run  together,  thus  forming  a  thin 
laver  between  each  successive  coil  of  wire;  but  this 
takes  up  more  room  than  nicely- wound  wire,  and 
oonsequently  reduces  the  capabilities  of  the  coil 
when  finished.— W.  J.  Lanoabtes. 

[46205;]— Induotion-OoU.  —  I  have  made  a 
■mall  one  which  acts  as  well  as  any  I  have  seen 
with  the  same  amount  of  wire,  and  I  wound  both 
secondary  and  primary  with  single-covered  wire, 
insulating  the  layers  from  eacfn  other  by  thin  note- 
paper  (foreign  preferred).  With  regard  to  ttie 
latter  part  of  query,  as  to  the  size :  —  Does 
«*E. L.  J."  mean,  (1)  length  of  wire  ?  or,  (2)  lengtii 


of  core?  Certainly  the  strength  of  the  induced 
current  depends  upon  the  length  of  wire,  and  the 
longer  the  core  the  stronger  the  current.  (1) 
Because  the  magnet  will  be  stronger,  Uie  poles 
being  farther  a.^at ;  (2)  The  longer  the  core  the 
nearer  the  outside  layers  to  the  magnet,  and, 
therefore,  the  more  power  the  magnet  has  unon 
the  secondary,  for  the  magnetic  force  (as  tM  o&er 
forces)  **  decreases  inversely  as  the  square  of  the 
distance  " — e.g. ,  suppose  a  layer  of  wireis  lin.  away 
from  the  core,  the  strength  of  the  current  is,  say, 
1.  Now,  suppose  it  to  be  2in.  away,  and  the 
strength  of  the  current  is  1  /  (2)>  =  | ;  at  3in.,  it 
is  1  /  (3)«  =  1-9  at  4in.,  1  /  (4)«  =  1-16,  and  so  on ; 
but  do  not  carry  this  principle  too  f 8£.  or  else  you 
will  have  an  unsightly  instrument.  The  following 
is  the  sixes  of  the  one  that  1  made,  which  gives 
(with  Iqt  Bunsen  cell)  a  ^in.  spark  with  con- 
denser. Core :  Length,  2iin. ;  diameter,  }in., 
composed  of  a  bundle  of  No.  18  iron  wire.  Primary, 
4  layers  of  No.  20  silk  (single)  covered  wire,  about 
hoz.  Secondary,  2ioz.  of  No.  36  sUk  covered  wire. 
Diameter,  when  all  the  wire  is  wound  (with  paper) 
l|in.  The  condenser  consists  of  24  pieces  of  tin- 
foil, 4in.  by  l|in.  separated  with  paper.  If 
<*B.  L.  J.*'  wants  his  coil  for  administering 
**  shocks  "  to  the  human  body,  I  should  recommend 
him  to  use,  as  a  regulator,  a  piece  of  brass  tube 
made  to  slide  over  the  core.  The  following  dtetch 
win  show  the  arrangement  in  section.    C  is  the 


core ;  BB,  the  ends  of  the  wooden  bobbin ;  F,  is 
flange  into  which  the  core  C  is  driven  verif  tightly. 
A  ffood  way  to  keep  the  wires  toffether  at  the  other 
end  is  to  ne  them  together  ana  dip  into  melted 
shellac— glue  will  do— and,  when  this  is  hard,  re- 
move the  string.  The  flange  F  is  now  fastened  to 
one  end  of  the  bobbin  by  means  ef  three  screws. 
Tou  will  now  find  that  the  tube  T  will  move  over  the 
core  easily.  This  resulator  is  much  greater  than 
the  ordiiiary  regulator,  if  you  do  not  want  the 
trouble  of  bringing  out  the  strengths  bv  the  wire. 
With  mine,  I  can  light  up  vacuum  tubes  and  do 
everything  that  can  oe  done  with  asmalloolL — 
Elbotbio  Light. 

[46207.]— Weight  of  Cattle.- The  weight  of 
0'.  :tle  may  be  calculated  by  measurement  m  the 
foUowine  manner : — Measure  the  girth  close  behind 
the  shoulder,  and  the  length  from  the  fore  part  of 
the  shoulder-blade,  along  the  back,  to  the  bone  at 
the  tail,  which  is  in  a  vertical  line  wi^  the  buttock, 
both  measured  in  feet.  Then  multiply  the  square 
of  the  girth  (in  feet),  by  five  times  the  lengthy  and 
divide  the  product  by  21.  and  the  quotient  is  the 
weight  (nearly)  of  the  four  quarters  in  imperial 
stones  of  141b.  avoirdupois.  For  example :  let  us  sup- 
pose that  an  animal  is  5ft.  in  girth,  and  the  length  ia 
Im. ;  .-.  §ft.  by  5ft.  =  25,  and  4ift  X  5  s  22| ; 


.*.  25  X  22^  -f-  21  =■  27  stones  (nearly).  In  ex- 
ceptionally fat  cattle,  however,  the  weight  will  be 
about  l-20th  more,  and  those  in  a  very  lean  state 
it  will  be  about  l-20th  less,  than  the  w«ght 
obtained  by  the  preceding  rule. — ^A.  J.  D. 

[46209.]—  Photographio.  —  You  can  have 
flashed  metal  of  any  degree  of  colour  in  proportion 
to  the  thickness  of  me  coloured  metal  on  tJie  sur- 
face of  the  fflass  used.  Get  the  deep  ruby  as 
ordinarily  sold,  and  you  will  be  quite  Mfe.  You 
can  buy  flashed  ruby  from  Is.  to  2s.  per  square 
foot ;  but  I  do  not  jmow  the  price  of  pot  ruby, 
and  I  am  not  sure  that  I  have  seen  any  in  sheets. 
It  is  rather  too  expensive  to  use  for  window-glass. 
I  will  give  the  instructions  as  to  the  dark-slide. 
Nobody  seemed  to  require  the  instructions,  or  I 
would  nave  given  them.  I  am  sorrvto  neglect 
anyone,  but  I  endeavour  to  use  the  little  time  I 
can  spare  for  the  <*  E.M."  for  the  benefit  of  the 
greatest  number  of  querists  or  readers. — W.  J. 
jLanoastbb. 

[46211.]-  Wheatotone's   Bridge.  —  If    the 

Saerist  has  got  muddled  with  Ferguson's  desorip- 
on  (which  ne  ought  not  to  have  done),  I  think  ne 
ought  to  clarify  ms  perceptions  by  the  directions, 
p.  168,  of  my  book,  which  he  appears  to  have  at 
command.  He  may  put  his  resistance  to  be 
measured  in  any  one  of  the  openinss.  As  to  the 
galvanometer,  I  can  only  say  tnat  if  he  alters  the 
wires  as  to  size  and  space  fitted  up,  the  readings  I 
give  will  be  utterly  useless  and  incorrect.  I 
cannot  make  the  description  more  simple  than  that 
in  my  book,  90  turns  of  20,  9  turns  on  each  side  of 
18,  connected  as  derived  circuits  to  divide  the 
current^  turn  on  each  side  in  same  way  of  copper 
strip.  He  can,  if  he  likes,  wind  on  as  muon  36 
silk-covered  as  space  admits  outside  of  the  strip,  but 
its  power  will  not  bear  much  relation  to  the  omers, 
though  it  may  be  generally  usef  id.— SioxA. 

[46212.]— Vegetable  Black— This  substance, 
if  packed  in  a  leaky  cask  when  freshly  prepared, 
would  condense  the  atmospheric  gases  on  its  sur- 
face, which,  owing  to  the  porous  nature  of  the 
substance,  is  very  large  in  proportion  to  its  weight. 
In  condensation  the  gases  would  give  out  a  ceimin 
amount  of  heat  wmch;  under  »vourabIe  (or  to 
you  unfavourable)  circumstances,  might  be  suffi- 
cient to  cause  the  ignition  of  some  inflarninable  sub- 
stance accidentally  present,  which  by^  combining 
with  the  condensed  oxygen,  might  liberate  heat 
enough  to  cause  the  ignition  of  the  veffetable 
black,  which,  when  once  started,  would  soon 
spread  until  the  contents  of  the  cask  became  red- 
hot.  It  is  very  unlikely  that  the  heat  liberated  on 
condensation  of  the  atmospheric  oxygen  would 
ever  cause  the  ignition  of  the  '*  black"  directly, 
and  even  with  a  very  inflammable  impurity  present 
that  ignition  would  hardly  ever  occur.— J.  M. 
Stocks. 

[46212.]  —  Vegetable  Blaok.— Fires  occurring 
mm  the  spontaneous  ignition  ^of  vegetable  black 
are  very  common,  as  the  following  paragraph, 
written  by  Superintendent  Tozer,  will  show.  Many 
porous  substances,  like  fibres,  when  oily  or  greasy, 
are  liable  to  self-i^tion,  especially  during  the 
summer  after  a  continuance  of  dxj  warm  weather. 
A  sudden  storm  or  a  shower  of  ram  appears  to  give 
life,  as  it  were,  to  the  parched-up matter,  and  afire 
is  the  result.  I  have  also  noticed  frequently  the 
very  reverse  to  occur  after  a  continuance  of  wet 
weather.  A  few  days  sometimes  are  sufficient  to 
set  up  active  and  rapid  combustion,  especially 
among  sweepings  in  pimt  and  oil-stores,  consisting 
generally  of  wood-dust,  dried  vegetable  and  animal 
powder,  colours  more  or  less  saturated  with  varnish, 
turpentine,  oils,  &o.  This  is  one  of  the  most 
common  causes  of  fires  in  such, stores.  Several 
fires  have  occurred  at  which  I  have  been  present, 
when  the  damage  done  was  confined  within  a  cask 
of  vegetable  black.  One  occurred  vrithin  our  own 
workshop  on  a  damp  summer's  night  through  the 
carpenter  on  the  previous  afternoon  capping  a  wet 
paint  can  into  the  powder  for  the  purpose  of  mixing 
some  black  paint.  Ten  hours  afterwuds  the  centre 
of  the  caik  was  found  one  mass  of  fire. — ^Thos. 
Mabwood,  Fireman,  Chief  Fire  Office,  Bir- 
mingham. 

[46212.]  —  Vegetable  Blaok.  —  Spontaneous 
ignition  is  not  unf  requent  in  many  large  carriage 
factories,  and  builders*  shops  have  been  destroyed 
solely  from  this  cause.  So  well  is  it  known  now, 
that  various  devices  are  adopted  to  obviate  the 
chances  of  a  disaster.  The  large  firm  of  WiUdn- 
spn,  Hayward,  and  Co.,  London,  pack  the  lamp- 
black in  half-pound  packets,  done  up  in  brown 
paper,  and  then  packed  in  casks.  To  put  it  in 
printed  paper  would  insure  i^^tion^  nom  the 
absorption  of  the  oil  in  the  pnnting-mk  by  the 
lampblack,  generating  gas  which  would  soon 
ignite  the  soot  or  lampblack.  One  amongst  many 
instances  of  well-attested  cases  of  spontaneous 
ignition  occurred  at  a  large  carriage- works  at 
Grantham,  in  a  shop  far  away  from  fire  or  the 
chance  of  a  spark.  The  paint-uiop  was  gradually 
illuminated  on  a  mild  summer's  evening  during 
daylight  It  was  noticed  through  the  workshop- 
windows,  and  seen  to  be  a  tub  of  loose  lampblack 


slowly  consuming  the  cask.  It  wae  euilycuned 
out  on  to  the  grass  to  finish  its  work.  It  vu 
thought  that,  being  near  the  grinding-psint'ttottt, 
some  oil  had  been  splashed  into  it,  or  as  oQjng 
drojmed  into  the  lampblack.  The  eeastwuMos 
found  out,  by  the  pallet-knife  being  foanduKB^ 
the  adies  of  the  cask,  having  been  esirioi); 
dropped  in  with  some  wet  paint  on  it;  or  vm 
without  any  wet  paint,  the  orr,  oilypsiatwUek 
accumulates  en  the  blade  near  tne  handle  vooUW 
sufficient  to  cause  ignition.  It  is  not  the  Isn 
quantity  of  oil,  but  the  small  quantitj,  wkidi  ■ 
the  cause  of  it.  This  is  so  well  imown,  thst  mdc 
coadmiakers,  when  they  receive  lampbla^ntit 
into  a  sound  cask  and  pour  enough  linsesd-odislo 
it  to  saturate  the  whole.  I  oautioiL  waAnm,  of 
the  danger  of  mis  near  lampblack,  and  pot  fta 
packets  high  up,  out  of  the  way  of  coatiet  wA 
oils.  It  woula  be  well  if  lampblack  eaifa  iai 
labels  with  a  notice  that  minute  partibleB  d  cfi 
ignite  lampblack  in  bulk.— J.  Chabi^s  Khq. 

[46213.]— Meaanring  Steam.— Why  sot  M 
the  amount  of  steam  consumed  in  one  itiokeot 
**  B.*s  "  engine  or  engines,  and  multiply  thst  by  the 
number  of  strokes  made  in  a  daj  or  in  oneroL 
By  fitting  a  counter  to  the  engine  a  record  d&e 
number  of  revolutions  could  be  kept,  aad  n 
account  taken  daily  or  weekly,  as  might  Iwivoad 
convenient.  The  pressure  at  which  the  iKaart 
supplied  would  stul  have  to  be  considered,  isi 
allowance  made.  This  would,  I  believe,  pnn  i 
better  method  than  the  one  in  use,  and  vouUttsd 
to  encourage  economy.  It  would^  never&ebi,b9 
imperfect.  Perhaps  some  of  the  othsr  mdoi 
would  kindly  offer  their  opinion  upon  it  I  na 
not  aware   of   any  form  of  meter  for  ftoa.- 

EOOSSB. 

[46213.]— Measuring  Steam.— Seeing  tint  the 
pressure  of  any  given  volume  of  steam  iodiatai 
the  energy  or  amount  of  work  that  B.  csd  gets! 
of  it  it  is  fair  that  the  price  should  be  bssedoo  tb 
pressure,  and  a  fairer  method  of  estinutiBf  3i 
money- value  cannot  readily- be  oonoeived.  Tofts 
the  price  by  yolume  would  not  be  equitable.  It 
would  be  a  bad  bargain  for  B.  to  have  to  psjtot 
any  stated  volume  of  steam  of  201b.  pnssarttb 
same  price  as  if  it  had  been  of  40lb.,  and  A.  vooU 
have  httie  inducement  to  supply  the  latter  irboib 
could  get  the  same  money  for  the  former  prcKZi 
with  a  less  expenditure  of  fueL  If  any  eneoQxs^^ 
ment  to  using  the  steam  with  economy  is  reqiuni, 
let  an  arrangement  be  come  to,  to  pay  only  for  tte 
hours  during  which  the  engines  haTe  oeen  actaiS; 
at  work.— iJiAKOND. 

[46214.]— Stone-Xiathe.— No  difficulty  of  nj 
moment  suggests  itself.  The  way  I  wenld  sdrw 
would  be,  it  the  mandril  is  provided  with  ^ 
usual  three-speeded  cone  pulley,  take  it  off,  i&dgti 
one  cast  from  it,  affixing  to  it  core  prints  for  tkc 
hole  for  shaft  ot  overhead  motion,  said  iloft'f 
length  being  governed  by  the  length  of  yoor  W 
(not  given),  so  that  you  may  be  able  to  rracfa  km 
for  t£x>wing  belt  on  to  a  fast  or  loose  polky,  tf 
required,  and  on  which  the  belt  from  the  fiy-wtid 
works.  I  would  have  this  overhead  dialt  say,  lis. 
or  l)in.  diameter,  according  to  its  length,  ressisf 
in  two  standards  bolted  up  to  oeiHog,  about  *4t 
2ft.  back  from  a  perpendicular  to  the  muibA. 
Tou  do  not  state  the  possible  weight  to  be  nrotfri 
in  lathe.  But  I  should  advise  a  cast-iron  «M 
of  about  5ft.  diameter,  belt  polley  bolted  to  ^ 
spokes  of  this,  with,  say,  two  speeds,  one  of  P- 
diameter,  the  other,  say,  about  14in.  or  1^ 
mounted  upon  suitable  standards ;  wood  vpacsfl 
for  bearings  will  answer  well.  HaJedle  at  esdi  «i 
of  axle,  **  one  up,*',  when  the  other  is  "  down.**- 
J.  J.  A.,  Liverpool. 

[46216.]-Strength  of  XaterUIs.-!  thosid 
be  loth  to  rely  upon  calculations  anent  mabtau 
and  thickness  of  same  in  any  man's  modal-as^ 
boiler,  and  have  often  given  m  these  pagsi  tke  htd 
and  easiest  method  of  testing.    Neveritilfi  o 
'•Barkis  is  willin  "  and  **£ddy*'  is  aOiap^ 
here  we  are  again.    Fill  your  bouer  peifectij  fsB 
of   water,   load  your    safety-valvee   with,  iVf 
double  the  pressure  you  ever  mean  to  wcdtttst. 
and  place  it  on  the  fire,  or,  as  I  do,  over  aip^ 
of  atmospheric    gas-burner  of  my  ovn  ^"^ 
The  water  soon  expands  and  pointi  out  all  03«f> 
leaks,  and    either  bursts  quiet^  or  «ci^  ^ 
safety-valve.— J.  J.  A.,  Liverpool. 

[46217.] -ICodel  Slectrio  Englne.-I  sttsali 
advise  you  to  make  one  on  the  4ynamo-elsctec 
principle,  with  the  Siemens  anaatoie.  Toa  viw 
get  as  much  power  from  one  wti^tmg  Sjljuss  us 
one  described  some  weeks  back  wound  with  3Cw- 
14  wire.  Wm  send  photo,  of  one,  and  sk^cbBs* « 
editor  is  willing  to  insert  with 
Geobob  Toucan.    [Please  send.— Ed.J 

[46217.] -Model  Bleotilo  Eaglae.-r«fc 
not  say  about  what  siae  yoa  woold  Qkitoajg 
engine.  If  you  will  say  about  wkst  sissyee  wss 
to  make  I  wiU  give  you  aU  imtnetiG^  I^ff« 
lately  made  several  sinmle  motoo  that  soe  eofHls 
of  doing  all  sorts  of  liriit  wwk.  mA  as  dr^ 
fret-saw  or  sewing-mauiine^  sad  tin  now  r" 
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one  eqxislly  portable  to  iroliably  5rive  a  tricycle. 
li  ii»  snMe<?d3,  r  flhail  hsive  wm« thing  to  n^j 
iboul  it  fthortlj.— W.  J.  Laxcabtee. 

[4C222.]— Uiit'KotloEL.— The  length  of  link, 
fFUDiMotrs  to  centre  of  phis  iti  eccentric  rods^ 
ibQali  be  three  timea  the  travel  of  IcTtr  on  rotic* 
ing'ibsft.  This  is  not  tniperatiVL^ ;  &  little  more 
trooJd  Ttdoce  the  vibrfttioQj  and  consequently  the 
w£Ai  ^d  tc^LT  of  the  piLTta.  A  Btraight  link  will 
ipi^er  the  purpose  as  well  as  &  cnrreil  one— 


[40223.]— Bleat rle  Alarni.— To  Mr,  Lakcas- 
T*IE.— Yoa  can  eonnect  the  bell  to  the  clock  very 
emirt  and  must  get  up  to  stap  the  beU  tiikjin^. 
Put  bell  ia  any  coriTcnient  place*  and  couple  bell 
to  bittory  irith  one  Line,  then  cairy  another  line 
from  b&Ueiy  to  clock  and  one  from  bell  io  cloek. 
KofT  thu  contact  maker  all  all  be  the  elni  pleat  yon 
can  m^Bi  and  the  most  successful.  Go  to  the 
iramDonger's  ^nd  purchase  Or  hinge  with  long  arms, 
ay  lia.  to  liin^lone,  and  about  fin.  to  iiu,  wide^ 
vi^Il  work  the  knuckle  untUf  when  one  half  ia  np* 
[igbt,  and  the  least  move  out  of  the  perpendicular, 
ft  wiU  fall  down.  Having  done  tbiii,  pkce  it  en  a 
wooden  basCt  oue  half  of  the  hinisre  scrcwGd  don^ 
iDd  attached  to  wtre  from  battery ;  thi^ii  put 
laetbei-  piece  of  metal  on  Aamc  board,  ao 
Uxst  irbeu  the  hinge  falls  dewn,  it  will 
^pom  on  to  thia  second  piece  of  tiiptal.  Hin^e 
reajdj  for  finger  to  more  is  ahown  thua— L; 
the  upright  leanq  agtunst  a  ptn  just  out  of  the 
pEipeBdicular^  Suppaue,  ooiv,  your  Unaer  just 
pqekea  it  a  little,  then  it  falla  on  to  opposite  piece 
of  metal  thus,  — "^— ,  making  contact  the  moment 
it  toaebea.  Of  comae ^  you  must  arr^n^e  hiuge  ao 
thflt  the  mmnte-fiuger  clears  it.  Yon  will,  I  think, 
Kjitdentand  it  in  a  moment,  aud  will  be  able  to 
apoly  it  aim  oat  as  qnickly.  Of  courite,  the  wire 
to  sdl  ia  joined  to  the  jsiece  of  metal  on  to  which 
tbe  hinge  falla.  Ton  will  have  to  get  out  ef  bed 
to  atop  bell  riDgtDjf.  The  easiest  way  will  be  to 
kf*p  a  iittle  wOQdou  wedge  tn  put  under  the  hinge, 
th«i  at  night  the  hinge  wouid  be  moTod  into  poii'^ 
tioa,  piece  of  wood  removed |  and  of  oourae  at 
G  ci*cIoct  the  bell  would  ring  again,— W.  J.  Lan- 

[4622*.l-SUvor  Solution.— Do  not  attempt 
the  lirignt  solution  unl^aa  you  are  thoroughly 
master  of  the  common  one.  It  is  always  very 
tronble^me,  and  requires  to  he  kapt  in  constant 
work  to  be  of  any  good.— Sio^u.. 

[45224  J—SUver  Solution.— The  reason  the 
axUdet  are  dia coloured  ia  through  your  putting 
earbcm  bi^ul ph ,  d irect  into  eolu t i on  ^  Filter  sol ution 
agatD,  and  ij  any  carbon  is  at  bottom  remote  it 
it  onoe^  and  proceed  as  followa:  Take  a  quart 
bottle,  and  into  it  pour  2o7i.  of  carbon  bianlph.,  and 
then  fill  up  the  bottle  with  a  aolution  of  cyanide 
(«bout  lib.  to  gallon),  after  standing  a  day  or  two 
*dd  a  tittle  each  time  you  work  solution.  — 
Electko. 

[*62a*J— aaver  Solution.— I  heUeva  that 
Gire's  **  Electro-Metallurgy  J*'  Ga.,  first  caused  me 
to  introduce  a  few  drops  of  CSi  into  a  plating 
elation.  As  I  have  not  the  book  at  present,  I 
cauaiot  say  for  what  object  the  CS*  waa  to  be  aaed, 
Lut  1  had  an  idea  that  it  Wia  to  work  wondflts  In 
?om^  way.  The  result,  however,  wa&  a  dirty  mess. 
which  might  be  caused  bj  the  formation  of  A^ib 
as  a  hlaek  ppt.  insoluble  m  a  Tory  thing  the  plating 
solution  contained*  Perhaps  pure  CSj  would  not 
?iTe  this  ppt,  ;  bnt  1  have  never  cared  to  try  it, 
beoanse  I  only  keep  a  4oz.  bottlef  ul  of  the  solu- 
HoUt  which  was  prepared  three  years  since  (by 
lis  whin  ff  AgCy  in  KCy,  and  adding  an  exceaa  of 
'^b  latter)  for  illustrating  electro- plating  to  stu- 
icQtg,  and  it  works  as  well  as  ever— in  fact,  I  have 
UMd  it  at  three  classes  this  week.  For  reliable 
afonaation  on  this  subject  I  should  prefer  the 
xick- numbers  of  the  Eifau:stt  aiBCiiAsJc  b  afore 
my  books  that  I  am  acquainted  with.— J.  M. 
?:oCKl. 

t4f*i2G.]-^0old  Solntion.-*For  a  small  quan- 
tity of  solution,  like  you  aay  you  use,  you  bad  better 
>oJ  down  to  tlryueeat  and  then  redisaolve  the  raai- 
1  us  in  a  weak  aolntlon  of  cyanide.  After  heating 
h^  Golution,  yon  do  not  get  the  desired  colour,  add 
I  little  mora  cyanide^  and  then  if  you  fai!,  you 
lare  evidently  some  impurity  in  your  solution ^ 
n:iking  it  worthless  i  in  that  ca<te,  I  shall  feel 
:rcst  pltasuro  in  giving  yon  full  inatnictioTiB  how 
4  proceed  to  make  a  aolution  that  will  work  satis - 
actorily  ;  bnt  try  the  remedy  I  hare  given  first, 
^ou  are  not  tJhe  grat  who  haa  faded,  and  if  you 
ifcd  read  all  the  hooks  publiahed,  you  would  still 
bd  that  pfttotice  in  better  than  reading.  You  bad 
Jttter  coatinuo  reading  *'  E.  M.**  than  any  others. 

[45229,] — Tranait  of  Venna  and  Earth'a 
ilaiance  from  the  Sun.— It  is  intended  with 
be  c&mhig  Transit  to  arrive  at  some  international 
'{rr^ement  reapeoting  tbe  solar  parallax,  and^  eon- 
<^^j^ently  the  earth*s  di*;tnnce  from  the  sun.  The 
^«fr«at  viJoa  of  the  parallAZ,  ii  56  ,  id  |>iOt>i^Lly 
'cry  nearly  risht;  bnt  aatronomers  generaUTfayour 
hit  opisten  os  a  smaller  oney  somewhere  between 


8  S.7'  and  8  Sr.  Taking  BB^'\  which  will  corre- 
spond to  a  distance  of  92,70(1,000  mifeF,  Professor 
S  P.  Laugley  is  of  opinion  that  astruuomers  iu 
IS83  will  not  alter  it  by  more  than  001",  and  as 
this  aiiji;le  is  about  equal  to  that  filled  by  the  np^ 
parent  thickness  of  a  hair  seen  at  one  mile  dis- 
tance, **E.  J.  B."  can  form  some  idea  of  the 
delicacj  of  the  problem  which  has  to  be  solved. 
Very  httle  of  the  transit  will  be  observed  in  this 
conn  try.  If  we  are  favoured  with  a  clear  horizon 
at  the  time,  we  shall  be  able  to  observe  the 
planet  enter  upon  the  sun's  disc  jusi:  before  suuaet, 
ftod  then  we  shall  lose  both  planet  and  sun  to- 
gether. Our  American  friends  will  be  far  more 
favourably  placed  ^  those  in  the  Uuited  States  and 
Sooth  America  will  not  only  be  able  to  observe  it 
directly  after  sunrise,  but  watch  the  whole 
phenomenon  to  Its  dose.— A*  Maxock. 

[462m  1— Sensitised  Papor.— It  will  pay  you 
much  better  to  buy  the  paper  ready  prepared,  than 
to  attempt  to  make  it.  There  are  many  things 
you  can  do,  aud  some  few  that  are  much  more 
expensive  to  manipulate  than  the  finiabed  artiole 
will  cost  you.  Thia  is  the  case  with  th^  gelatino- 
bromide  papier,  and  I  would  certainly  advlae  you 
not  to  attempt  to  make  it.  Still,  if  you  have  a 
desire  to  do  so,  let  me  know,  and  I  will  tell  you 
what  to  do,— W,  J,  Lancaster. 

[46230,]^  SenBltloed  Paper,— If  "  W.  E.  K,'* 
wishes  to  coat  paper  with  gelatine  bromide  emul- 
sion, he  oau  do  it  by  draw  in  j?  paper  rapidly  over 
an  emuMon  ksut  warm  iu  a  flfit  diih,  Tbe  emul- 
sion should  be  kept  nearly  an  inch  in  depth  in  the 
dish.  Any  good  photographic  paper  can  be  usod. 
The  emulsion  does  not  get  weaker^  the  paper  keeps 
well.  "  W.  E.  K,"  wUI  find,  however,  that  the 
paper  he  can  buy  ready  coated  ia  btttor  than  be 
oan  make  on  a  smaQ  scale.  It  is  more  difficult  to 
ooat  paper  satisfactorily  than  glass  plates.- H.  Q. 
M.  CoHrBT^JsMH,  Ingatestone, 

[4  623  U]— Cleaning  Flo  war- Pota.— There  is 
no  remedy  for  the  efflorescence  but  ckaninff :  it  is 
mainly  hme  and  "salts'*  from  the  goil,  dissolved 
by  the  water,  which  accounts  for  the  fact  that  the 
pots  receiving  the  least  w/itcr  have  the  leatt  blnom. 
The  remedy,  if  "  G.  H."  objects  to  the  efflorea- 
cetice,  is  to  uae  pota  of  glazed  earthen w  are,  which 
will  not  injure  the  pltmts,  as  ia  supposed  lu  some 
quirttfTs^- Nun,  Doe. 

[4G'235J— BednolnfT  Balano  a 'Spring  with 
Add.— If  '*T/'  will  follow  my  matructiona,  he 
will  find  it  answer  his  purpose.  G^et  a  watch -^lass 
nearly  full  of  water,  put  four  drops  nitric  acid  in 
it,  and  put  balance- epnng  in  ;  let  it  eto^  in  about 
ten  aeconds,  take  it  oat,  put  it  in  spirits  of  wine 
for  about  a  minute  to  keep  it  from  rustinf  ;  take 
it  out,  put  it  on  balance,  put  roller  on,  put  watch 
in  boat,  and  you  will  End  that  the  watch  will  toae 
instead  of  gam.— NicnOLLfi, 

[46'233,]— TumBtllea^^Yon  can  easily  make  a 
registering  apparatus  to  tell  how  many  people 
hare  ^oua  through  the  turnstile.  If  the  stdo 
allows  four  people  to  go  through  in  one  re- 
Tolutiou.  then  it  must  have  four  depres- 
sions. The  lever  working  ioto  tbe  depression 
will  meve  a  train  of  wheels  up  to  10,000,  or  more 
if  you  like,  indications.  You  would  get  a  good 
Idea  of  the  arrangement  irotn  a  gas-meter  t  tbe 
train  of  wheels  run  along  in  tenths,  the  pinion 
revolving  ttn  timea  for  one  revolution  of  next 
wheel.  This  would  be  the  kiad  you  would  rec^uire. 
If  the  Arst  wheel  indicated  10  persons  for  one 
re^olutioo,  the  next  would  be  100,  then  1,(100, 
10,000,  and  so  on  up  to  any  number,  ^W,  J,  Laji- 

[46Z40.]— Leg^L- It  is  impoaaible  to  advise 
upon  this  qnestion  without  having  fuller  details. 
But  certainly  the  firm  you  employed  could  aot  he 
liable  to  their  workman  for  an  mjury  happening  to 
hi  mi  by  the  ezpteaion  of  a  ateam-valre  of  your 
engine.  As  to  whether  jou  aro  responsible,  every- 
thing would  depend  upon  the  evidence.  The 
Employers'  Liability  Act  is  not  conoemed,  because 
the  man  was  not  in  your  employ  ;  but  you  would 
be  liable  at  common  law  if  the  aoddent  reaulted 
thrnugh  the  defective  or  dangerous  condition  of 
your  engine,  or  arose  in  any  way  by  your  fault, 
unless  indeed  tho  workman  contributed  to  it  by  hia 
own  negligence. — Fbed.  WffrnEHFiELD,  Solicitor, 
2,  Ore  sham- buddings,  GuMdhatl. 

[46242.]  —  Patent  I*aw.  —  Certainly.  The 
patentee  grants  a  Hcsnae  to  use  hia  patent,  and  so 
long  as  he  does  not  **  assign  "  it— which  must  be 
registered  at  the  Patent  Uflice,— it  remiins  his 
propertyj  and  he  grants  as  many  licenses  as  he 
pleaaea,  either  in  cousideration  of  lump  suma,  or  of 
the  payment  of  royalties.— Ntr:?.  Don. 

[4  G2 1 2 .  ]  —Patent  La w , — A  patentee  can  en :  ^i: 
into  an  arrangement  to  receive  a  lump  sum  from 
anj  company  for  the  use  of  hia  invention  by  the 
said  company,  without  such  action  necessarily 
implying  that  he  parts  with  all  right  to  the  pateut. 
The  pjitpntce  may  soil  hia  luveution  outright,  or 

Srant    iietuioett.     In    iL&  ease    stated  he    virould 
imply  be  paid  a  lamp    snm    for  a  license.  ~ 
DzAXOim. 


[4S242,]— Patent  Law,— If  by  the  arrangEmsnt 
with  the  Railway  Company  the  pateut  only  ii^ves 
them  the  right  to  manufacture  for  their  own  use, 
then  he  oan  undoubtedly  make  similar  arrange- 
ments with  other  companiea  to  do  likewise.  But 
if  the  question  means  that  the  patentee  transfen 
the  exclusive  Hght  of  manufacture  for  a  lump 
sum,  then  to  give  others  such  a  right,  would  be  a 
breach  of  contract.  Presuming  that  the  former  ia 
the  right  rcadiug  of  this  query,  then  the  mere  ssle 
of  the  right  of  manufacture  would  not  amount  to  a 
sale  or  aaaignmeot  of  the  patent  itself,— FnsD, 
Wetheefikld,  Solicitor,  2,  Gresham-buildinga^ 
Guildhall, 

[46245.]— O.KB,  ITo.  366,— This  was  a  four* 
coupled  engine,  and  was  fortnerly  used  for  pas- 
Sf'n^er  trdfiic  between  Cambridge  and  London.  It 
waa  designed  by  Mr.  Sinclair^  and  rebuilt  about 
1876  or  1877  bv  Mr.  Adams  at  Stratford.  The 
bogie  was  added  then,— G.  C,  M.  Hai.l,  Colohea- 
ter. 

[46246  ]—Salphate  of  Copper,— "Etcher '' 
may  readily  convert  his  nitrate  of  copper  into 
sulphate  by  adding  excess  of  eulpburlc  acid,  and 
evaporating  in  a  porcelain  bwin  until  fumes  ol 
nitnc  acid  cease  to  be  evolved.  The  residue  will  be 
copper  sulphate.  It  may  be  dissolved  in  hot  water, 
and  set  to  crystallise.- Am alYST. 

[46247  ]— Photography-— It  is  evident  you  are 
not  working  in  the  dark,  and  ought  to  know  better. 
Now,  then,  tell  me  have  y^u  a  dark  ruby  glass  in 
the  window  ef  your  dark  room?  If  not,  then 
light  is  the  can^e  of  fog.  If  yon  have  time  ia 
developing  to  watch  ut)!i!  the  picture  is  seen 
through  the  back  of  plate,  you  have  certainly  not 
over-exposed  them.  I  don*t  believe  you  have 
anything  wrong  besides  too  much  light.  Alter  it, 
and  you  will  soon  succeed.— W.  J.  LanCA^KB,. 

[46247.]— Photography.-If  you  are  working 
with  gelatine  dry-plates,  your  trouble  is  probably 
fog.  *Are  your  dark  efidea  perfectly  light-tight, 
and  what  sort  of  light  do  you  use  to  develop  ny  r 
Are  the  edges  of  your  plates,  where  protected  from 
light  by  the  plate  carrierj  clear  and  free  from 
deposit  7  If  the  edges  of  the  plates  are  clear  glass, 
the  fault  may  be  duo  to  over -exposure.  One  thick- 
ness of  ruby  and  oue  of  orange  paper  together  over 
your  wiadow  will  give  a  perfectly  safe  light,  I 
will  try  and  help  you  further  if  you  will  send 
another  query.- H,  Q.  M,  Cojtybeaee. 

[4624K,]— AmaUnr  Dramatic  Club.—  *'A 
Fellow  Workman''  will  find  much  useful  informa- 
tion in  a  book  written  by  an  amateur  performer  of 
considerable  experience.  The  title  is  *'  What  shall 
we  Act  'f  '*  by  M,  E,  James.  Geo,  Bell  and  Sons, 
London,  iSftl- J.  Colbt, 

[4G248.]— Amatenr  Bramatto  Club.- Write 
to  French,  the  theatrical  publiaher  in  the  Strand, 
for  hia  catalogue  of  acting  plays.  Iu  it  yon  will 
find  a  number  of  pieces  suitable,  with  full  particu- 
lars regarding  acenes,  number  of  characters,  male 
and  female,  in  each ;  also  if  past  or  present  style 
of  dreae.  He  lends,  for  hire,  the  scenes,  iScc,  re- 
quired for  many  of  them.  Dresses,  properties, 
and  other  requiuites  can  he  procure^l  at  any  of  the 
theatrical  costumiers,  who,  on  receint  of  title  of 
plfcy,  will  supply  you  with  every  needful  dress  for 
acting  same.  Among  the  best  costumiers  may  be 
named,  May,  Bow* street,  Coveut- garden  :  Nathan, 
Tichbourne-atreet,  Haymarket;  and  Simmonds, 
King -street,  Co  vent  Garden.  Wigs  can  be  had 
from  French  or  Clarkson^  of  Wtilliugton-stred.  I 
might  add  that  a  most  excellent  mi^uual,  price  la., 
is  published  by  French  on  '^Makiag-up,^'  which 
by  aU  means  get,  its  hints  being  invaluable.— 
AjiTETm  E,  MoEMS. 

[46250,]- Pltttng^up  Battery.— If  Jon  cannot 
go  to  the  oxpensa  of  clamps,  better  cast  lead  caps 
on  the  carbons,  and  solder  them  to  small  brass 
brackets,  and  screw  them  with  wood -screws  where 
you  want  them.  You  cannot  solder  to  amalga- 
mated £inc,  aa  the  solder  amalgamates  with  the 
mercury.  Should  certainly  use  clamps  in  both 
oases.— Geohoi  TowiAif. 

[462&0,]— Flttlng'-np  Battery,— Bondapleoe 
of  braaaiat^  this  shape  H  then  screw  the  carbon 
plate  on  to  otie  side  and  the  2inc  piste  on  to  the 
other  side.  You  can  tap  the  brass  two  holes  on 
each  side,  and  then  drill  holes  in  the^c  and 
carbon  plates  to  correapond :  then,  with  Urge- 
beaded  screws,  fasten  all  together,  and  paint  over 
with  eheUac  varnish;  screw  the  brass  plate  up 
agaiaat  wooden  carrier.— W.  J^  LANCAaTEB. 

[46250.]— Plttlng-np  Battery.— Bend  a  piece 
of  thick  wire  like  Fig.  1,  p'srsiv  tud,  and  fit  nut, 
»crew  copp'sr  rivet  ar^'l  '-i  nut,  bore  bole  in  C  plate 
j.^.  iicm  centre  of  width  and  fin.  from  top  edge, 
fix  bent  wire  to  C  plate  by  aorewed  rivet.  If  zinc 
platee  are  thin,  treat  them  in  the  same  way ;  if 
thick,  drill  hole  in  end  Jin.  from  centre  of  width, 
tap,  and  screw  wire  to  fit.  Bore  holes  in  Uftlng- 
bar,  which  may  be  2in.  wide  by  lin,  thick,  pass 
wii^  on  platt^  through,  and  Gk  bynut.  Fig.  2. 
AU  the  wires  from  sine  plates  mnst  go  throngh  holes 
^ia.  on  one  side  of  centre  of  width  of  bar,  and  al  1 
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diameter  of  bell,  and  their  diameters  ona-f  omih 
their  iength.  Thns,.far  2in.  belt  the  cores  wonld 
be  lin.  len^  and  ^in.  diameter ;  then  the  bobbins 
molt  oontam  a  depth  of  wire  eqnal  to  diameter  of 
core.  You  oan  use  26-wire  for  small  bells,  and  np 
to  18  for  large  bells.— W.  J.  LAMCAfiiBB. 

[46263  ]— Spin  •  Wheels.— Seak  well  wHh 
paraffin  oil,  and  they  witl  drrre  off  eadly<— J.  J.  A., 
Liverpool. 

[462<>o/]— Steel  StenoU-Plactee.  —  Any  iron- 
SMmger  or  tinman  should  be  able  to  get  yon  euoh 
sheets  of  the  dimensiens  named,  in  steel,  from  the 
tin-^te  mamifaoturers.— DiAXOin). 

[46255.]— ateel  StenoU-Flates.— I  weald  go  to 
a  tenon-saw  maker  where  the  steel  oonld'bopro- 
oured.    Make  it  red  hot  (being  osref  ul  not  to  bum 
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in  anv  part)  \  when  red,  cover  up  in  sawdost.  This 
will  leave  it  soft  as  the  finest  quality  of  iron,  with 
no  nasty  pins  hi  its  tsctuse  :  out  oestred  letters, 
Ae.,  and  ^en  heat  over  a  *'  dhareoal  fire.**  Held 
it  out  in  the  open  to  oool,  Ihen  stand  at  earn.— J. 
J.  ▲.,  Iiiverpeol. 

[46256.1— Poor-Bates.— The  rent  of  ^house  or 
premises  has  notbiug  to  do  with  its  rating,  exoapt 
as  some  evidenoe  of  value.  Bosineas  premises  are 
asmased  aooording  to  the  doss  to  which  they 
belong,>s  shops,  warehouses,  or  mills,  and  if  there 
be  macoinery  upon  them,  that  is  considered  in  .the 
valua^on.  It  is  otwieus  that  the  reot  paid  under 
a  lease  would  often  be  no  indioaition  of  the  true 
annual  Tahie.  If  *'H.  H.^  thinks  the  ratine  too 
h%h,  be  can  appeal  within  the  time  allowed  from 
^e  date  of  the  smessmnnt- Fb»d.  Wethbbvib&d, 
Soiioitor,  2,  Oresham-fasrildings,  QidldhalL 

[46257.]  — AatronomloiJ. —Of  course,  a .  finder 
of  ahaost  the  lowest  power  ivill  enable  you  .to  pick 
up  Uranus.  It  oan  be  seen  witii  the  naked  eye  by 
man^  people,  but  is  very  difficult  to  the  mnjocity 
of  observers  as  a  nakedxoye  object  His  angular 
diameter  is,  as  you  know,  4",  and  never  differs  to 
any  appreciable  esBtent.  This  gives  him  abont  the 
same  briUianoy  as  a  -sixth  to  seventh  magnitude 
star.— W.  J.  LAir<uflTBB. 

[46258.]— Disooloaration  of  Bricks.— Though 
in  ths  businem  myself,  I  have  never  heard  of  any 
lemedy  for  the  white  effioresoenoe  which  ooca- 
sionally  sppears  in  red  farioks.  It  is  .due  to  the 
presence  of  some  salt,  usually  jpotash  or  soda,  in 
the  material,  which  works  to  the  surface  of  the 
book,  and  shows  as  a  white  scale.  The  onl^  cure 
I  know  of  is  time.  When  the  salt,  whatever  it  may 
be,  has  all  worked  out  and  been  washed  away,  the 
discolouration  will  cease.  In  the  case  of  a  house, 
it  might  be  washed  off  with  a  hose,  repeated  till 
no  more  appears.  My  chiomey  **  whitened  "  in 
places  for  months  after  it  was  built,  but  it  wore  off 
by  degrees,  firicks  that  have  been  burnt  in  a 
Hofmsn  kiln  occasionally  show  a  whitish  colour  in 
the  ends  where  they  have  reoeived  the  steam  from 
theadjoining  brtoks ;  but  that,  too,  wears  off  with 
time  and  weather.  The  sasM  remarks  apply  to 
flower*«ot  (query  <462S1).  It  is  a  peculiaritr  of  the 
material,  wliioh,  as  far  as  I  knfrw.  nothing  but 
time  will  get  rid  of.  In  llo^er-pots,  ptrhaps  the 
supply  of  uklt  is  kspt  up  from  tiie  ea[rth  used  in 
them.— Tbiudlb. 

[46259.1— Piston  Speed.— To  obtain  piston 
speed  multiply  the  stroke  iu  inches  by  the  ^eed  in 
miles  per  hour,  and  by  56.  Finally,  divide  this 
product  by  the  diameter  of  driving-wheel  in  inches. 
The  result  will  be  the  speed  of  piston  in  feet  per 
minute.  Applying  this  to  your  example,  26  x  60  x 
56  84  =  i040ft.  per  minute.— Eb.  Gh)BEST,  B  So. 
(Nottingham). 

[46259.]— Piston  Speed  of  Zioaomotls«s.— 
A  Tit.  wheel  b  as  near  as  postil^  22ft  in  oiroum- 
ferense  (7  by  314159) ;  a  mile  is  6,28e£t. ;  thoM- 
fora,  a7ft.  wheel  makes  6280  /  22  <=  240  revohitioBS 
per  mile,  or  per  minute,  when  speed  is  sixty  milm 
per  hour.  With  a  stroke  of  26int  the  piston  SMist 
tasvel  a2in.,  t2»it  as  4  33lt.  at  each  revolution ; 
theasteo,  piston  ^>eed  win  be  240  x  4^=  1040ft. 
per  minute,  a  very  high  piston  speed.  The  engine 
skmM,  I  thiniE,  have  a  larger  driving-wheel  or  a 
shortsritroke.  I  have  meioe  for  m]^elf  a  samU 
table,  by  whioh  piston  speed  can  always  be  calon- 
kitod  in  aiew  momonlL— L.  G.  B. 

[46269.]-^Piston  Speed  of  Locomotives. — 

Rule :  Multiply  the  number  of  revolutions  of  the 

driving-wheels  per  miante  by  twise  the  length  of 

strohe  in  ieet  aad  fractioas  of  a  foot.    The  msnit 

is  the  piston  syMsd  in  Ieet  per  minute.    Thus,  in 

the  instance  given,  train  is  going  60  miles  p^  hour 

— ttat  is,  60  X  6280  /  60  Ieet  per  minute.    Wheels, 

in  one  revolution,  go  7  X  3  l4L6ft.  Thersfose,  the 

wheels  r^Tolve  60  x  6280  /  60  x  7  x  3-1416  =  240 

I  times  in  a  minute.     At  each  revolution,  piston 

I  travels  26  x  2  =  52iii.  =  4|ft.     .\piston  speed  is 

•  249  X  4|  =  1040ft.  per  minute.    The  diameter  of 

the  eylmder  has  nothing  to  do  with  the  piston 

ipeed. — GuiBB-YoKS. 

:4€2^.]— Pisism  Speed  of  Zmooniitlvos.— 
The  ioilosrinff  is  a  simple  mie  lor  finding  the  piston 
speed.  Speed  of  train  in  feet  per  minate  x  stroke 
in  feet  X   2    drcnmferenoe  of  driving-wheel  » 


piston  speed*  For  esamele :  60  aiks  pirhsBr  c 
1  mOe  per  minnte  »  5,280it  per  mints;  shoks 
x  26in.  or  2  l-6ft.,  eifcmmfereaceof  dsiiiu.aM 
«  say,  22ft.  Th(M^  5.280  x  2  1-6  x  2/22* 
l,0l0lt.  per  nnnute.  The  multiplier  2  if  ^^ 
because  eadi  revolution  of  the  driving-i^Miisquk 
two  strokes  of  the  pistcm.  In  this  cam  tie  juafca 
traTels  through  52Ln.  or  4ft.  4in.  for  eve^ietola. 
tion  of  the  dnving-wheel. — Kcmmi, 

[46261.]— Brakes.  —HoIbeeh*s  mm  sdf^adj^ 
continuous  brake  acte  by  the  momentemifs^ 
carriage,  each  one  being  mdependent  of  ths  oUv, 
and,  under  present  drcumstauoes,  wiien  fiksdriiv 
piUlB  over  his  lever  all  autoinatic  arms  ass  in  pas- 
tien  to  act  on  brakes  being  applied  on  eqgite  or 
front  oaniage,  as  if  that  brake  is  sufficMs^ 
powerful  to  put  the  required  pressure  on  ite  usit 
oarri»e  those  brakes  are  applied,  aad  so  onto  {|| 
end  of  the  train,  be  there  one  or  a  hundred.  The 
brakes  are  i^pplicable  to*all  carriages  tkstnn  (a 
met^,  either  rafiways,  tramways,  or  BmMi,ii 
20  to  601b.  springs  per  ton  will  eileotarfly  sjjgy 
the  automatic  arms,  and  also  the  hrakes,  mmm. 
the  momentum  ezoeeds  the  piossmo  at  wMttl^ 
brakes  are  set  to  act,  and  each  carriage  wffl  nfim 
fte  brakes  When  the  momentum  faus  bslor  tbtf 
premure,  and  can  so  be  set  by  a  pin  bythes^pwa- 
tendent  of  the  caziiage  departanent.  Tks  «m 
can  be  thrown  out  of  actkm  bj  the  guard:  hi; 
should  the  train  be  divided  by  any  misii  m 
failure  of  draw^bars,  breakinis  o«  ooqfe^- 
chains,  or  any  other  caose— a  breakaimy^i^ 
tus  is  provided,  whidh  locks  the  wbeds  of  pitod 
carriages  in  a  moment,  and  app&a  ««• 
tinuous  bndEe  to  left  portion  of  trait  tbt 
also -forms  an  et&dent  hand-brate  for  stshoev 
sidings.  Tb»  great  utility  of  this  brake  isfiDts> 
steam,  air,  or  vacuum  o^inders,  inbe^  tifi,  or 
oouplmg^s  are  required ;  no  thong^  of  B{^ifm 
brakes  is  required  when  wanted  to  stop,  as  tm 
is  done  before  trains  leave  a  station ;  abo,  dkoild 
one  or  more  carriages  haye  their  farakes4MV{el, 
they  do  not  affect  the  remainder ;  eadi  esoa^ 
wfll  actuate  its  own  brakes  in  kbj  tmia,  tad 
almost  any  brakes  may  be  used  by  my  ansata 
without  interfering  vrrai  tbeir  usual  WQaaQf;be 
they  Weatinghouse,  steam,  or  Tacunm ;  bo  eztn 
flttmg'reqQired  on  engine,  so  thadk  asBnys~~^~^ 
might  hsive  besn  prevented  had  this  i' 
bsen  plaoed  under  the  othass  to  asl 
soienttfic  bsakm  srenotnndesitoadt'or  ] 
iog  order.  My  haad^lnake  wfli  look  en„ 
or  guard's  van  in  two  or  ihree  tams  sf  Iks 
whMls,  when  lever  is  puOsd  hard  over.  ICodtb 
oan  be  Inapeoted  in  Leicester  by  appaintsiflai  a 
application  to  patentee.  —  W.  B. JQlqlbbczb,  Sudsbr. 
Leicester. 

[46262.]— Battmr.— You^OBSBot  boatths  foBa 
oeU  for  fair  oonstanoy,  hint  yon  eannat  havspoev 
aad  eoastaucy.  Let  me  knaw  the  panose  la 
which  you  require  the  cells,  and  I  win  do  sf 
best  to  advise  you.— W.  J.  Lanoastss.  j 

[46262.]— Battery.— Tou  caxmot  have  a  tetta 
one  than  the  Buasen ;  but  yon  most  ^ham  te 
porous  cell  with  nitric  aoid,  or  dipping  aqosmti 
It  is  tomfoolery  to  use  the  bisteonmte  s4atiaB. 
unlem  you  are  working  through  «  great  mndtma. 
— Qbobob  Toi^Air. 

[462a2.]-^torage  Battariss.— The  ivcs  U 
Sutton's  IS  oowsiriflrahly  helow  the  Plante;  mi.1 
must  say  I  have  never  yet  seen  one  of  thsaemt^  a 
force  of  2*5  volts.  I  am  afraid  ^U»  HfftmsfttH 
will  not  get  his  questions  answer^.  They  swU 
involve  a  complete  tieatiio  on  eleotdc  h^djog." 


[46267.}<-^PlMiO 


an  ait 


tapped  with  any  thread,  being  simply  AM  sligW^ 
toper  at  points,  and  depending  for  ttisir  hold  |h> 
the  violm  pegs)  upon  the  fristioa  iadaesl  ^ 
driving  them  mto  asmaBer  hole  than  their  oaoi 
diameter,  in  hard  beech.  When  from  ossilmaiv 
in  not  pressing  home,  or  bad  strinipng,  thepisfn- 
tsudes  from  its  nocmal  nnelen%  smj^dxmitui 
agmnwith  the  hammer  hsad«  to  be  isaad  s^  I 
any  proper  tuning  Jcc^ ;  but  slaok  ap  the  slaiB  ff 
wire  before  you  htt— J.  J.  A,  lavs^isol. 


[46263.]— Blactro-Oflding*— If  yonr 
is  one  of  double  cyanide  of  gold,  yen  havsiab  to 
add  a  little  free  (rranide ;  have  a  stronger  csixil 
from  battery,  ana  use  solution  at  ndady  Uffiqfi^ 
point. — Kr.Kcnto. 

[«627U-8acoisdaf!y  Oazrmt  in  amiU» 
ttoa. — ^Thecmrent  paDdnosd  insntndatteatfs 
issofeeUe  in  quaad^,thatitcoaldaatbsBsii 
to  do  any  mechanical  work,  unless  it  was  avwr 
powerful  coil,  with  large  battsTT  pssar,asd  ^* 
dally  constructed  beUs  of  high  iiiiitmns  J| 
would  be  just  possible  to  charge  a  HDsIl  aimrtg 
battery  for  rery  oooaiJonaJ  use,  hot  would  si^ 
oost  about  a  doxen  or  two  times  as  as^hasaeaB^ 
mon  battery. — Siaau^ 

[46272.1-XiS«aL- 
tionsrinch  I  earmo. 
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tvtatr  T«ttif  then  he  hat  M^oii^d  &  Ugal  zigkt  to 
tk«a;  but  if  that  ooonpsdaa  hai  bean  by  the 
lioBM  OS  penniMioBof  toil  ofOUKi  tiia*  right  wonU 
not  teenier  H  the  statute  of  UaiitatioB  appliet, 
and  the  oocnpier  hav  had  orer  20  jesrt*  aavetBe 
poanfldon,  mm  he  oaanot  be  ditturbed  or  made  to 
pistaf  x«ni  But  should  tfaia  not  be  ao,  and  of 
thu  I  oaanot  be  oeitain  without  knowing  mope 
cltiiif  all  the  iteote,  than  the  oocopiav,  if  no  nut 
hai  been  ilzed,  wootd  be  BabkB  to  par  a  reeeooable 
nun  for  the  use  and  oooapation  (raongh  not  for 
aoie  than  lis  paxepaet)  while  being- a  tenant  at 
wflL  He-eonM  be  eerred  with  a  notioe  te  ^uitat 
oj  moment.— FBEDi.  Wsthi&fik£3>,  Scrfloitori  2, 
GfMhaa-buildinge,  Gmldhall,  E.O. 

[46tt&]-Ovall4Mii6.^Dee8<*Ofal*'  want  to 
tam holeLwhiok  acv"  o«al/'  orwhieb  afeelitetio  P 
An'*(mX'^  iBtnallBMift  one  end  tfaaa  the  (rther, 


jUk  "  uiai      IB  ■■■■!■»■  11  uMwo  «■«   wnm  uiv  vvubk* 

HkB  tfie  longseoliOD  of  an  egg,  feom  which,  indeen 
(MoTQBi,*'  anqgg)»thewoniladeriTed.lfiuiV  people 
TQ^tfly  call  an   ellipse  diuck   an   oval  ohnok, 


J  theellimeehaek-dbes  notpvodnoean  OTal 

tat  only  an  eUteee.  A  contriranee  bjr  €^en, 
fflodihingthe  aouoaof  theeHipae  ehnckjis  aaidby 
ilssouor  tatmit  ovale;  but  one  gentleman^, who 
haiboaght  it»  oonld  not  soeoeed,  and  when  I  tdad 
itiiawnoway  inwhiih  itaooldbemadoto-tani 
orsla.  This  was  in  the  absence  of  instnictione  aa 
loiliun  Irr  Mr.  Qoyen.  Other  people  odLthe 
dlipssohnokan  " elliptic d^osk^*' as  tt  the drask 
weieifenlf  dUptie,  wluoh,  of  oontee,  it  isnot  Does 
«  Oral  *'  want  to  make  holes  which  are  oval,  i.e. , 
»-iiMiped  and  amaUer  at  one  end  than  at  the 
fl&flr,  or  elliptic,  i^.,  dish-shaped  and  allfcia  atbotb 
csds?-^.  B. 

[46290.]— Braaa  Oaating.— To  hanre' agaiiiat 
hDosgrcMBb,  use  new  materialaia  the  compasition 
of  theiaetal  for  jaas  braaaeat.  I  have  Botind.-tnat 
iriiea  old  serap  U  used,  honeyieomb  aknoat  inra* 
nibbf^peara  in  titt  castings.— Eoossx. 

[4629&.')— Bpaan  OaaCiug.— Thiamay  arise  from 
peviBg  the  braaa  when  too  hot,  the  mould  net 
King  dried  enopgh,  or  not  bein|^  snfflsisntijr 
pndui  to  vent  iU  Brass-casting  (U&  moat  ooeu- 
patioDs)  requirea  expeiienee,  and  a  rational  use  of 
the  reasoning  powan  of  the 
J.  J.  A*,  LiTerpooL 

[ia280.]->Bm«i  GteatiBs.->Tow  sand  should' 
bemixed  w«li  and  often*  Be  oare#ul  when  ram- 
ming, use  the  bellows  fxseely,  and  if  the  bmases  sEre* 
Utge,  vent  thens ;  but  in  all  cases  where  soimd 
oattingiare  required,  use  a  riser  to  your  mould. 
TMm  wil  brin^  off  aR  the  air,  together  witb  aU  the 
flrit,  aadsara  you  a  dealof  ini>nn¥enisnc» when 
fitting  them  np.— PAimBir-MAXEB. 

[46292.]  ^  Butavtra'a  CHldlng  flbhitiatt.-I 
am  not  aoquaiated  with  the  formula  f4r  thie  adn^ 
tfoe ;  butperfaape'the  following,  taken  from  a  ba^ 
somber  of  the  Chemical  News,  will  answer  the  pur^ 
posa.  Dissolye  I  gram  of  fine  gold  ia  aqua  re|;ia, 
co&eeatrate  the  eolation  by  eyaporation  until  it  is 
tbe  colour  of  ox- blood.  Add  half -litre  of  hot  dis- 
fSkd  water,  in  whidi  four  grams  of  potassium 
lyflude  have  been  dissolred.  Stir  with  a  glass  rod 
■nd  flltsr.  To  gild  with  this  solution,  it  is  heated 
•  little  above  Inkewarmnesa,  and  the  actklea  to  be 
Stitaieinmeiaedinit  and  supported  i^on  a  j^ece 
of  clean  zinc— Analyst. 


msriNswEBED  queries; 


JHe  wtmhere  and  tittea  of  queries  vAteh  renuiln  «ii«ii- 
ina '     •• 


for  Jive  toeeka  are  inserted  in  this  Ust^  and  if  stiU 
umnc«redar«  repoated  four  tcetks  afterwards.  We  trust 
»  rmAers  wiU  loik  over  the  list  and  send  what  information 
h^  eon  for  the  ben^  of  their  fellow  contributors. 


em,  lGan».Obierts.p.411. 

ivzi.  Guardianship  oz  C3iUdrea  by  SCardage  Stttle- 

ment,41l. 

MM.  lHupii!icica>  4tl. 

»«.  'VV«ve,4U. 

■WO.  Viola,p.  60i. 

iMl.  Trigoooraetry,  809. 

mm,  7b  Mr.  DresMT,  0M. 

mi.  Ocfttoo  BpiuuDg.  6M. 

''V^.  Mr.  Qoyen'8  LaUw,  fi06. 

5HK7.  PoUriatrobometer,  606. 

^H».  riteeae.606. 

AW.  aaM«,G06. 

Mt  Cdcraxed  Okas,  506. 

SW6.  rmbrella  HaUng,  fi07. 

GSOa  Electro-Deposition  of  Iridium,  SffT. 


T%eoe^-ter  or  anilto  dyce  diffev  bat  in  thsir 
idecules,  and  tbe  quantities  of  hydrogen  and 
q^lBB.  Water  fanMiea  these  gases  by  eleetro- 
||0,  and  M.  Ooppelaruder,  of  Bale,  has  sub- 
rftted  water  holdii^  certain  eolouxing  material  in 
alntioa  to  an  electno  onment,  and  has  obtained 
inous  dyes. 


QUEBIES. 
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>S4 

'46299.1— BXeetro-BDbtDr.-' tfy  thanks  ore  due  to 
r.  Lanouter  for  the  very  dear  instnxctionji  alonir  witli 
drawings  idridi  he  has  bo  kindly  giren  in  answer  to  my 
^uery  addressed  to  hnn,  **  ReBlectro-Motor  for  Sevolr- 
ing  vacuum  Tubea."  I  hare  made  one  exactly  in  aocord- 
anee  wilb  tbe  instsradioaa  given,  but  I  do  not  get  the 
reqnissd  speed.  It  revolves  very  quickly  indeed ;  bat  I 
ihoold  have  liked  it  to  hts«  ma  at  a  v<0ar  hi<h  spved. 
aoOeieai^  so  that  when  a  td)*  is  revdvum  it  would 
produce  ike  appearano  i  of  a  oatheiine  wheel,  that  is»  it 
should  produce  the  appearance  of  an  unbroken  cirde  of 
light,  would  Mr.  Lsaetster  kindlf  assist  me  t  I  made 
tbe  deotro-magnet  exaetty  in  seoordsnee  with  his  in- 
stmctiona  given  in  No.  873,  p.  8S9-and  this  works  well. 
It  has  a  very  iK>wetfal  attraction ;  the  brass  wheel  is 
tinned,  and  will  probably  weiffh  ^Ib. ;  the  six  armatures 
are  as  deecxibed,  and  |  m.  thior ;  the  eommutstor  I  have 
arranged  to  make  cootact  whan  the  cores  are  midway 
between  flie  iron  armaturea,  and  contact  broken  just  be> 
fats  ^e  armatnre  is  over  the  centre  of  the  magnet;  cores. 
Have  I  wound  the  magnet  pznpol J  f  I  hnre  wound  both 
oores  in  the  same  direction^i.e.,  as  if  it  were  a  straight 
bar,  and  then  bent,  having  the  same  lengths  of  wire  suk- 
oosersd  on  both  limbs,  x  shalLbe^vrv  tbenkfolteHr. 
Lsnoaster  for  any  infbanattoa  hsi  will  kindly  give.  I 
Bofcteewith  jilaiaaiii  H^<H-Mf  L.  has  tke  flrsS  nsat  of 
hia  pantr  en  tbe  Bkomkorff  indasttosk  oea*  flShed. 
WeuklMr.  Laaaastan  kiadfy  mpplsaaeaa  bin  paper  by 
atniinf  tbe  various  qpantiaea,  siaes^  aiftl  weights  of 
maftsrialsfor  maWns  coils  of  various  skea!  Iffs«df»  I 
should  very  much  like  to  aiake>  a  dln.oeil«aadsbaM  oe»- 
tainly  attempt  to  follow  Mr.  lAncastsr's  inshmetionB, 
bring  sopleasedwith  the  Bnoeeasrhavermetsofar,aaother3 
might  only  widi  to  make  a  lin.,  snd  so  on.— A.  A. 

[4e2»i.]— To*'8lgsna."— Thsastisle  < 
inthe  Bmcjfeiojtadia  in-itoMniea  sanealB  tke  nseofiSBeliil^ 
lio  snlphidas  in  tiis  oonstruaaan  at  thersa>-elBsario 
battesiaSf  and  refers  to  the  woika  of  Wledamanfor 
defeatism  I  have  no  opportamty  of  eoasnttlng  the  work. 
No  doubt  *'  Sigma  **  will  have  soma  notss  on  tee  sabjeot, 
and  woald  kindly  soggest  the  beet  sulphides  for  use,  aod 
any  incidental  ioformation  that  would  assist  me  in  the 
oonstmotion  of  a  thermo-elsctrio  battery.— T.  S. 

[46195.1— Paradyain^WiU  Dr.  Bdomadsand  otfascs 
kiadljigive  their  opinions  on  this  oaaat-nAfrteodof 
minewbnissuilsring  from  panljnia  of  the  legs,  and  haa 
bsea  under  treatraent  of  several  medical  men,  and  tried 
almost  every  known  remedy  to  regain  his  loeoaotive 
powers,  now  thinks  that  if  a  station%nr  machine  were 
oonstructed,  having  cranks  and  pedals  to  fix  to  the 
boots,  and  worked  by  levers  with  tne  bands  so  as  to  give 
aa  action  to  the  1*  gs  similar  to  waUdog,  and  take  an 
hour's  exerciae  dauy  in  his  room  on  this  machine,  it 
would  tend  to  thn  recovery  of  his  natural  power*.  My 
friend  now  Yides  a  fiOin.  invalid's  tricycle,  Bayliss, 
Thomas,  and  Oo.'s,  worked  by  hand-leTers,  from  which 
tbe  idea  is  taken.  No  doubc  there  are  many  others 
suffering  in  the  same  way,  who  would  be  glad  to  know  ot 
something  for  their  relief.— C.  B.  B. 

[46B98.HXaiBnonhua(L  or  Orvan.— Throng  the 
kind  help  given  in  your  paper  by  •*  Saul  Hymea'*  and 
'*  EUve,**  I  was  enabled  to  build  a  two-row  Amsrinan 
oagan  aboufr  ttarae  years  ago,  with  whloh  I  was  mnoh 
ploaeed.  Now  as  past  snooejsnuikes  bold  forfotateen- 
deavoor,  I  wish  to  enlarge  to  a  four  row,  <me  masmal, 
iisinff  the  same  case,  reeds,  stops,  and  bdefly  all  that  is 
possible  to  be  used,  to  aave  expense.  Oood-hearted 
*•  Saul."— fibril  I  make  it  pressure  harmonium  or  suction 
American  t  Would  the  effect  of  American  boards  turned  np- 
side  down  with  pressure-bellows  snd  pallets,  harmonium 
fashion  outdde, be  satisfactory  ?  In  either  case  I  am  nut 
elear  aa  to  how  to  make  the  pallet  aetion  for  four  rows. 
How  iait  done  on  the  harmonium  T  In  this'four  row  I 
want  varietv  and  pare,  pipe*like  quality  of  tone.  Advise 
will  not  be  lost  on  one  who  feelagxateful  for  past  help. 

-B<TA. 

[46297.1— To  Kr.  Lianoa^ter.— Osn  yon  tell  me 
any  rule  b^  which  I  may  asoertoin  the  different  thick- 
nesses of  wire  on  aa  eleotro-mAgnet«  and  an  armaturs  to 
revolve  within  it!  J  have  two  Sienna  armatures 
wrapped  with  No.  18,  and  wish  to  oonstmot  two  elcetro- 
motoni,  one  on  Oiisvom*s  principle,  aod  tha  other  on 
Trouvd*s ;  but  hitherto  have  been  nnable  t<>  find  oub  the 
tbiokneis  of  wire  for  the  magnels.  If  it  depends  on  r<s- 
edatanoe,  ia  there  no  way  of  Tnoaswring  that  withiui  a  re- 
aiatanoe  box ;  and  flnidly,  how  is  the  amount  of  wire 
found,  supposing  the  space  it  has  to  oaonfg»  when 
wound, be  known!  It  seems  a  very  inaccurate  way  to 
treat  it.as  solid  copper  weighing  'SUfilb.  per  cubio  inch. 
An  ssDwev  vrill  greatly  oblige  -ClAtubs. 

[46299.]— GHlyoezlne. -Lately  tins  valaable  srttole 
has  advanced  so  enormously  in  price  that  I  am  told  soap- 
makers  are  now  extracting  it  from  their  vraste  products 
Will  M^.  Allen  or  some  other  kind  reader  inform  ne  the 
best  mescis  to  adopt  to  try  it  on  a  large  scale,  and  also 
state  what  the  chief  impurities  are  in  commercial  gly- 
cerine, with  thA  best  analytical  method  of  detecting 
them !— IsQUisiTivi. 

[48i».]— Preceealott  of  th^  Hqninox.- Will 
some  of  your  numerous  coirespoadents  kindly  inform 
me  when  the  Sua  first  entered  the  constellation  Pisces  at 
the  Yemal  Equinox !  In  all  the  b  >oks  on  Astronomy  I 
hsfve  yet  seen,  tMs  faet  is  stated  :  that  the  8ttn  is  no 
longer  in  Arieeoa  the  25th  of  March  :  but  none  of  them 
say  when  the  olunge  from  Aries  to  Pisces  took  plaee.— 

ASXBOUMMS. 

[468»0.1— Blpoken  Brilla.— Hbw  can  drills  be  got 
otttof  a  brass  platv  l^m.  thick?  They  ar«  brokta  off 
about  half-way  throogh.  The  drills  are  *•  M^«rse  twist" 
t^vMdOt  snd  tne  holes  in  which  they  ore  broken  are 
drilled  6  to  the  inch  (that  is  86  to  the  square  inch),  so 
that  they  are  quite  close  together.  Can  they  be  dis- 
solved out  by  an  add  thai  will  attack  the  stesL  without 
touohingthe  brass  ?-C.  T. 

[46301.]— To  "  Sanllght."— Tliai*s  very  mucfrfor 
answering  any  lasiquary ;  but  it  is  aa  I  expected.  If  not 
taonbUng  you,  will  you  be  kind  enough  to  giTe  dustaiption 
of  boiler  to  suit  engme  fin.  boie,  one  that  will  stand,  say, 
50  to  7Qlb.  per  sq.  la.  t  and  form  of  boiler.  Would  the 
<9liader  stand,  sc^,  abooft  4filb.  presan*e!   Theooven 


are  fastened  with  six  sarewa  at  eaeh  end.— C.  HoaAca 
PjiiLxapSk 


r«80i.1-L.  and  &  W.  B;  Bagine.  - 
"Clyde,**  or  any  other  oone^wndent,  kindly  give  me 
minoipal  dimeosioni  of  tbie  company's  angine«  Wildfire, 
No.  TJf  vphsie  built,  and  dateT— F.  Q. 

[46303.1 -Kedloal  OoU.-To  Ma^  LuicASTxa.— 
Kmdly  explain  the  manner  in  which  a  coil  should  be 
joined  up,  made  with  No.  16  wire  foritrimary,  sod  No. 
38  for  seeiadary  witb  ooatse^breaker  at  end  of  coil  T 
Tberepiy  yon  asksd  me  to  refer  to  in  *•  B.  M.'*  of  17th 
nit;,  isin  refessnoe  te  a  eoU  on  a  diOarent  principle  from 
the  above.  Sony  for  agsin  tncmbling  yon;— Jas.  Max*, 
Abecdseo. 


[46304.  l-EEardeiilsgrBima«  Unre.— Win  aeaw* 
one  kindly  inform  me  o£  &  way  to  haxdaa  br4as  wrisa 
which  has  be«a  made  redrhot  T  I  find  it  b  ada  far  moas 
e*stly  attar  bekig  heated;  but  it  isofaenseaaaspriag 
withont  being  eiaatio.— NoaarauaBsiA. 

l46305.1-BlowlngBnglneB.H>inanyoorresp«Bdsot 
give  me  the  foUowing  infotmatieategaiduia' blowing  en- 
gines !— Arstheysuitableforguttingblasitoalaigennmber 
ofamtth^  firsB  t  Uthsyaxs,  what  sise  would  be  nceasssry 
for  working,  say,  60  heary  vrork  fiies  ?  If  anyone  osn 
give  this  information,  along  with  parfticularaof  ooastmo* 
tion  and  roethod  of  calculating  the  power  of  blast  en- 
gines, it  win  be  gasatly  eataeaic«.«-€&aBa; 

[46306.^— Telaplioiia  v.  BalL— I  am  aazions  fbr 
information  with  rsgasd  t^  the  relAtive  advwtages  ob^ 
taiued  by  using  for  telephone  calls  msgneto-elestrie 
beUaas  compared  with  those  obtained  by  the  use  of  the 
ordinary  eleotro-mignetic  bells  and  XeolaashA  battery.  I 
am  at  present  arxanging  telephonic  commnnioation 
between soaie 24 dUr-rsnt  parte  of alaxgs builddng, and 
am  aoxiaasv  if  possible,  t«  As  awsir^vvthtbeneeeasityof 
attsttdiagtoM separate  battalias.  ThepoiatBinMnwhuA 
I  more  eapeeially  wish  to  be  informed  are  as  follows:-^. 
Doss  the  magoeco-^setrie  bell  easily  getout  of  order!  S. 
Ifluseamsgneto-e  eolriebell,  ieitnososssry  forme  to  bare 
a  battery  of  one  or  more  eelle  at  both  ends  of  the  liais 
Croaslers  transmitters  beiag  u«ed  ?  3.  Is  any  mdal 
form  Of  indicator  required  with  the  nM«neto-alaotrlc  ball 
or  will  any  of  the  ocdioaiT'  forms  daf  4.  Should  I  be 
able  to  ringtwo  bells  at  the  same  time  ia  different  nlaeas 
vrith  ths  sama  facility  as  in  the  case  of  the  ordinazy 
electiiobell!  fi.  Would  the  sound  produced  byamag' 
neto<«leotcic  bell,  snob  ss  ordinarily  manafactnied,  be 
safllment  to  call  attention  ia.a  noisy  workshop  T  6.  What 
ia  the  average  time  dunng  which  theofdiaaxy  Lsclsnch^ 
cell  will  remain  eileotive  if  nut  used  moxe  thom  10  or  12 
times  a  da^  for  periods  of,  say,  6  or  10  minutes  at  a  tine, 
snppoaingtt  to  be  duly  attendei  to !  In  shortr  for  the 
us4  of  servants  and  workmen  little  aooustomed  to  use 
delicate  instruments,  vrould  the  m-igneto-electric  system 
be  as  eeooomieal  and  aerriosable  aethecsdinarydeotrio 
belt  for  ca<ling  attention  to  the  telephone ;  and  would  it 
be  as  easily  made  serviceable  to  meet  the  requirements 
of  » large  institntion  T— T-ainrAS. 

[46307.1— Barrow. —W^  any  of  our  kind  readers 
help-me  with  a  few  sugge^tiani  for  meUBg  a  light  and 
ineocpeosire  trudc  or  borrow  fo^  canyitig«  say,  pianos, 
dre. !  I  have  a  pair  of  wheels,  axle,  and  springs.  The 
wheels  are 8ft.  6tn.  hi^;  axle  dft.  Sin.  between  boaees; 
n«iw  I  want  the  body.     Any  suggestions.— Aj(at«ux 

WutELWaiOHT. 

[4680e.l— Teleaoepe.— To  Mb.  LAvoASTsa.-rhave  a 
first  rate  opei»«las8,  the  lenses  of  which  I  should  like 
to  make  ao  astrenomioal  teleseope.  Hie  lenses  areaohro- 
mitJeplano-eonves  of  Sin.  dia.,  and,  aenear  as  I  can 
aseasore  them,  of  8^.  rad'ras.  If  you  wonld  tdl  me 
what  additional  lensea  I  rinmld  require,  and  how  to  find 
their  distancea  apart,  Ac,  you  wenld  greatly  oblige  dm*— 

OBOTCKhT. 

[46809.]— Flit erer. ->I  have  a  water-tank  sunk  ia  the 
ground,  aod  su]^ed  with  the  rain-water  from  the  roof 
of  the  house.  There  is  a  fitter  in  oonnectkm  with  it,  through 
which  the  vrater  has  to  fbw  psevioiis  io  entcrav  the 
tsak.  The  said  filter  contains  aoout  two  ten*  of  ocmnary 
Tiver-saad.  Could  anyone  tell  me  if  rain-water  filtana 
in  this  way  is  fit  for  dom  Stic  pnrBOssak  or  (^  any  better 
material  with  whieh  t>i  charge  m  filter  to  make  tbe 
water  fit  for  snch  puipoaes  ?— OaeaaaHviaHDrsoa. 

[46810. 1— Watar  Supoly  —Would  it  be  pmotioal  to 
get  a  siphon  to  work  wnn  1ft:  of  fall  through  a  j^. 
pipe  hall  a  mile  long,  the  said  pipe  having  to  pass  over  a 
hill  about  90ft.  hi^ !  Or  vroold  it  be  better  to  out 
throng  the  hill  to  gst  the  fall  t— O.  HoTomiseii. 

[46811.]— BorlsoBtal  Bngtea.— What  should  be 
bore  of  oylind«'r  for  engixie  to  drive  a  4ln«  oentre  lalAe ; 
also  boiler  and  stSde>restt~BoaiB. 

[4«aia.l— BapairtBg  Oylinder  Baoa^Havinar  a 
traction  engine  with  oylinder  and  valve-laoas  roagnly 
cut  and  worn,  I  wish  to  be  inftemedthe  baatwairtoget 
OTlinder  faoe  up,  it  being  hosed  in.  — Hiaa  Fsak 
Eaxosb* 

[46813. 1'-Boof  fbr  a  Iiaan-to  Hot-kouae.— I 
wish  te  put  a  nevr  glass  roof  Mid  gia*a  endi  on  an  old 
hot-house  of  the  f olowing  dimensione :— lEs^ht  at  back 
9ft. ;  breadth  at  base,  124ft. ;  slope  of  roof  (back  to 
front),  l6ift.  \  length,  2llt.  I  am  hif  irmed  that  tbe 
cheapest  plan  is  to  put  up  raf  ttor?  and  glase  them  when 
in  poMtion,  leaving  the  ventilation  to  be  managed  by 
openings  in  ^e  f nmt  and  back  vralls.  This  I  oau  eaailf 
do,  aa  my  walls  are  of  brick.  What  siae  rafters  ahould 
I  use  to  carry  2l08.  horticultural  glass?  How  should  the 
endabe  cons^raeted -should  they  be  stronger  than  the 
sloping  portion  (my  old  one  vras  blown  down  in  a  veiy 
heavy  anle) !  What  s  se  of  gbtfs^  and  what  kind  of 
timber  is  beat  ?  Hew  should  the  latter  be  prsparsd  for 
fflaaing  and  painting ;  what  aUowaooe  sboald  oe  aiade 
for  expansion  of  glass  and  wood  by  weather  t  Wishing 
to  do  the  carpenter  and  glazing  myself,  I  should  feel 
much  obligea  to  anyone  who  wfll  kindly  give  me  any  in- 
formation on  tbe  subject.— MtrscATBL. 

[46314.1— Cloaet  Oiatem.— WiU  some  of  "ours" 
ejqiliiin  toe  cause  of  the  water  comity  down  snpply-^tpe 
idiencislem  is  tiiree-parts  full  to  water>cloaet  vmen 
wind  is  rough  t  Isitnecestary  to  have  an  air-pipe  in  the 
Q-trap !  It  has  worked  some  years  vrithout.  idso,  how 
can  I  put  a  new  leather  on  valve  in  oistssa'— ioeathe 
biaas  ptaoiunaorsv  t— OiAsac; 
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r46315.]  -Bthozo  Umellfflit  —  WoqU 
l]g)it  *'  kii^lr  tell  me  what  ahermtioa  I  would  need  to 
Bikke  OQ  nj  m'xed  ^a»-jete  to  qm  than  wiQi  the  •bore 
light !  Amo,  what  is  the  sine  of  the  hrdroRen  gcnecmtor, 
and  is  it  in  the  fonn  of  a  waah-bottle  r  Kr  lanteraa  an 
a  pair  of  Seiopticons,  by  Wood^  London ;  oat  I  addon 
oae  the  lampa.  Any  mfoRnataoa  on  the  above  lifht 
wonld  be  greatly  valued  bj~£xBisrro&. 

r46Si6.]— C  ontinuoiu  Brakes  on  L-  &  S.W  Jt 
^Covld  any  oorreqpoadent  tell  me  if  it  is  true  that  the 
L.  *  S.W  JL  are  going  to  adopt  8m^*s  Taeunm  brake ! 
I  have  notioed  iMety  nn  o«e  cr  two  foar-«o«pkd  tank 
engioca  belonging  to  that  ooapanr.  two  brake-hawUea 
doee  together,  one  beior  for  a  utmm  brake,  whkk  is  on 
the  r^t  band  side  of  the 


handle 


what  H  the  ther 
for  abore  the  regnhUor!  Is  it  for  Smith's 
i?  If  so,  why  ii  ihoe a staam bsake for  ti^  en- 
gine-wbeela!  Tberewasahoaeeoaai  itii  ji^m  at  either 
end  of  the  eo^ine.  Many  ttanks  to  '■CiaJsai  ■*  and 
**I>riTer'*  far  their  inmiHi  to  qwecy  4Snt.— Bkaxx- 

BLOCK. 

r4«S17.]-V«mm.— Wm  namtiimi  be  kind  maa^  to 
iuornm*  how  to  depooit  copper  o«  fens?  IhaTetzsel, 
by  eoatingwithplnMbagp,  bat  the  frond  has  swoQen  in 
we  water,  and  thrown  off  the  pinmbago,  and  no  depooit 
has  taken  place.    Biyoi.«  Ckix. 

[4SS18.>— Protaotlar  Staam^ipas.— I  am  going 
to  ran  a  steam  pipe  lin.  dia.  nn Jer  gr^jonl  for  SCOfL  for 
steam-heatiw;  pienian  of  st^am.  501b.  Would some- 
ODe  who  haa  had  some  exKnenw,  nfesse  say  hew  I  can 
mutftititao  as  to  have  as  wfe  eoadenaatiim  as  posmble  ! 
1W  grooad  hfore  k  fkoaen  fram  S  to  JfL  m  t^ 

CkSAOtAS  ~ 


^46819."  —gnatnerlnc.— Haling  a  lai^e  qaantaty 
of  stone  to  being  from  a  bae  to  my  work,  a  distanne  of 
#00  yaids*  I  ihoiud  tte  to  ftx  a  Amm  and  tramway  to 
make  the  lotdedw^gon  draw  the  emirtyoM  back.  WiU 
some  of  yonr  cisnawiimiliiitii  kmdly  iaf onn  me  if  this  is 
pncci -able  with  afaU  of  1  in  10,  aad  whoRleonldseea 
similar  swialns  at  votk !— Ss^iBjat. 


;4SIKt  i-Mbtor.-I  have 

«lb.i 


that  1 


_  i  reqvzref 

t  attached  to  a  handle  to  more  it.  What  I 
^  tedo  is  to  obtain  a  motor  to  wock  it,  whidi 
mMt  be  ef  ansa  siae.  TWrefore,  I  conU  rednee  the 
power  by  spvr  gearing  5  :o  1  or  4  to  1,  which  would,  in 
tibe  fbsmer  rase  if  I  am  corxecC*,  r^doce  the  power  xe- 
qnired  t>  mcyw  the  — **^^**  to  aboat  5^.  wdght,  bat 
wonld  neeeBifta*e  a  speed  of  170  remolotioos  per  miante. 
in  &e  katter  case  the  we%ht  wtrald  be  tednoed  to  7ib.. 
and  speed  US  iwobctiansw  The  marbfne  is  not  a  fixture. 
Mad  wil be  leqwneJ  to  w.rk  in  isiirms  plaees.  Cbold 
•*  Snafifht."  or  any  kind  render,  snggert  aoaethiiv  Ukely 
to  SKsTandehfige-BsoaPRxa. 

^tfBl.}— Tippiac  C2Ul7  Tobacco  -  Pipes.— Can 
aajuwe  iaisrm  me  how  tobneeo-p^e*  are  ff>ainpn<^  or 
glsysed  at  t^  tips  to  pnecsKt  them  stiskm?  to  the  lip*  * 


'«sas.>Xlactr«  8ica.-wm  sam*  raader  of  the 
**  £.  M.^  be  kmd  ensngh  to  snpplj  the  n  esasaiy  iufmm 
aSian  to  enabte  me  to  make  a  masIZ  eiectne  sin !  The 
kSkrscf  whidk  wosli  be  naB|»Ted  of  csmMr 
>rwii     Or  east  of  one  of  <me  of 


rp?'4e' 


-Pwmpia*  br  Staam.— wm  *  Snalvht** 
'mi  WSJ  to   pomp    water  by  stram  to 
Tkc  WfU  is  9J0  y^rds  fium  cagiae— 
t   to  pn— p   the    water  at  prestm*  I7 
kira  as  a  kic  3f  tzoobfe.    I  do  not  want 
to  go  to  a  Joc  of  1  sji  —  —Anxraca. 

:«sat->-akmtUn  TDscne  for  Paper  Tabea— 
Can  any  reais  gxT«  me  a«y  iafocmariaa  of  the  best  sort 
•f   i^nrrli    rmgn-    for   paper  tnbes !      The   ordmnry 
tp^them  ont  of  shsfft,  and  canm  thr 
I  the  eop  is  half  woven  of .— Banju 

.—Intensity  Col-— l-  What  is  ike  relataoc 
111 '  WW  m  the  eaO  and  tne  eeO-pow^r  that  msy  be  ap^b^ 
to  R,  so  that  ome  msiy  kn3W  how  to  get  xaaximam  eflc-eta 
wrthsnt  zmk  Qo  tte  eod  ?  S.  In  parthxsag  a  ecu!  for 
as  ill  ma  tasting  fob-^iaed 
Tamnm  Tnhm  ;  laasin^  platmi^  wse  to  white  heat ;  ex- 
^  bc^  what  owsTitiBt  ooght  one  to 
L»aSiar!  X  Why  is  the  oraiaaiy salphide  of  caI- 
t ! — Voiv^jX. 


Eeticml  BiiieTeloids.-Ia  To!,  m.  of 
Mw^aBwaf  Society,  Mr.  Baraabr  nvea  a 
I  af  an  asowment  for  helkal  epiryclosds,  and 
_iand  e^^esprod3»d  by  it.  llisTeiyin- 
I  ibaald  mnca  like  to  ooostroet  snJi  a 
I  ha^  esmycd  msVmjr  fcul^sised  working 
drm«ia«a,  bnt  am  not  mtisftM  with  thesn.  To  mak*  all 
piain,  I  sko^jd  like  gwd  eieTa:if«s  of  the  eompltt« 
KvJLiae  fkom  tkiee  poxats  of  Ttew.  Fb  toeiaphs  vonld 
re^^>%Uy  answer  if  ktaoed,  ani  a  eectiaDal  drawing 
adied.  A  fziend,  who  was  a  saeaber  o€  the  Society,  len*. 
me  the  fast  thne  To-nmes.  U:r.  has  no  m.n  o{  tbeu. 
Nobody  I  know,  knows  wfaKher  a  f  5arth  Tolmae  ha< 
bera  Tml.'Tshed  If  anything  farther  hu  been  wnttcs 
wcsrnisig  th»  ■a-'-^^  by  Mr.  Barxki.ly,  I  am  cnnf 
many,  brodrs  m^Sblf.  woojd  be  graTi-:ie1  by  aeeii^  ia 
yjCTpagM  wkatlaskjoc— BiMinawt. 

I^SSE'O  —  Stea^  TienTirh  —  la  eoasi*Twtzaff  a 
ia=^^  of  arm  3.ft.  ka^.  wba:  beam  a^  depth  fron 
6rdL  va  Wfisan  wocld  be  re^ci^ile  ;  aod  m  whu  nisoorr 
*R  the  nbs  set  o« !  Or  w-^ili  any  reader  of  yo*x 
i£   wtla  wo^kinf  drawings  I  — 


:*aae-:  -I^odcer.— if  a  di<iaint  is  made  for  rent  U 
a  bo3-e  wtere  apaihniaa  by  lin^  ^leek  or  a  <xtb  ai*  ^e: 
t.1  V^sporazy  lodnrs,  are  tbe  beljozsj*  of  tadk  l.dren 
hs^le  to  seicare !— O. 

:*53»-:  -Ckromate   of  Cnlcinm.—  Wi  I    say 

ci^z:i::nl  rej.ler  teQ  me  hrw  t»  make  ffana-.ttp  uf  c^ 
tram!— W.T. 

;*:iS  .}— Cream  Separators-— C<^ I  xsy  rt*.2er 
fi:^*  ft  descrrpCijn  of  Pi-ser^o-'-'s  trraw  •€p»rat.>f,  a^  z,^^ 
m  ihr  Ayl-^3jy  Co  '§  prsoses ;  iJao  tic  Uaar  Sorely 
Co.:-A.B.I», 

: «3W  ^— Placeolet.  —  I  Ya^  a  fiaeeoX  vl^%, 
when  I  so:  It,  w,xild  nac  play  ihe  C  onkm  I  bo-Hy  uew 


at  all;  bot  played,  instead,  the  upper  B.  This,  I 
thoogbt.  was  becanse  the  wind  did  not  strike  fair  on  the 
ed^  of  the  whistle ;  so  I  took  a  little  bit  oif  the  piece  in- 
side  to  make  the  wind  strike  lower  down— bat  that  made 
matters  worse.  It  sow  plays  the  B  only  when  I  do  not 
want  It.  and  the  C  not  at  ah.  Will  someone  tell  me  the 
cause  of  this,  and  what  I  most  do  to  set  it  right!— A 
McciCAX.  Ob  p. 

:«SS8.1-Bleotrioal  Beeistanoe.—Will  some 
subscriber  tall  me  the  naate  of  some  liquids  which  offer 
a  high  lesistance  to  the  eleetrie  coneot !  Also  the 
■aethod  and  instmments  that  are  osed  to  find  the  resist- 
ance of  a  cirenit  t^lNQuiaxa. 

:4»SS.}— Orefforian  or  Oasse^rain.— I  have  an 
o!d-f  Astuoned  Gregorian  telescope  by  DaUond,  on  ex- 
eellent  stand.  T&  mirrors  are  broien,  and  I  vish  to 
replace  them  br  stlToed  glass  ones,  ground  to  spherical 
corres.  I  shall  be  very  glad  if  cne  of  our  optical 
frseods  will  teJl  me  whether  Oaescgiain's  01  Gregory  s 
coostroctaon  gires  least  distortion  1  Also  the  best  ratio 
for  the  focal  lengths  T  The  diameters  must  be  4in.  aod 
lin.  TtmpetiiTeij.  Is  the  distortion  in  these  telescopes 
greater  than  in  a  Newtonian  of  equivalent  f  ucal  length  ? 
Of  coarse,  I  mean  in  a  Newtonian  with  a  spherical 
O.  L.  E. 


[48334.}— Qaa  Purifyixiff.— I  have  a  small  na- 
wocks  (gaaomecer  having  a  oapacstr  of  6,000  c  ft.), 
recently  erected  by  a  flrst-cate  maker,  bntamnotsaeeeos- 
fnl  in  puiifying  the  gsa.  I  wish  to  know  the  proper 
modes  of  pmiflyataon,  and  also  the  tests  required— both 
for  qnalily  of  light  and  puritr  of  saa.  I  slumld  also  be 
glad  to  know  Use  best  kind  of  coal  to  use.  The  works 
are  in  Dcrooshira.— BoaicaucxAir. 

[4036.1— To  Xr.  Ijancaster.— Some  time  sinoc^ 
yon  kindly  replied  to  a  question  concerning  the  method 
of  nsin^  pemmnfanste  of  potash,  put  by  me.  If  if  be 
not  assmg  too  much,  I  woald  request  an  answer  to  the 
foOowing :— I  know  that  cottons  and  linens  can  be  die- 


/  MBnanganata,  by  stepping  them  in  it  orer- 
night;  hacthow  should  flannels  (which  are  not  usually 
ste<*ped  in  cold  wat  r)  be  treated  T  Would  not  hot  water 
the  aetaon  too  mndi  I— HouaxBuspaB. 


[4«3»1  -  Telephone  Olrcoits  and  OaU.- 
Oiren  a  line  and  a  return  wire  between  two  ktations,  and 
that  each  station  is  proTided  with  a  bell,  a  push,  and  a 
batten' :  a  deaeriptim,  with  diagram,  is  a»ed  for,  of 
proper  arrang^unent  of  wires,  so  as  to  use  the  bell  as  a 
call,  and  then  telephones  at  either  station.  Betnzn  wire 
is  not  inaalated.  Also,  how,  ia  forego«ng  query,  to  add 
a  microphane  to  ssther  or  both  stations  I— Mun. 

[463S7.]— Steam  Tannf^h — To  •*  Scsi.iout.'*- I  in- 
tend put&tng  a  Sin.  bore  by  6in.  stroke  engine  into  a  ship 
cotter  SSft.  long  and  6ft.  beam.  I  hare  a  propeller  2ft. 
3in.  diatnete-by  3ft.  Gin.  pitdi.  I  wi»h  to  get  in  a  croea* 
tube  boO'er  or  a  TerLesl  boiler  with  veitical  tubes.  The 
lanzKh  is  fur  saK  water.  Will  **  Sonlight  *'  fay  what  siae 
I  will  require,  how  much  heating  surface  T  Would  a 
wrtical  boi>r  do,  tft.  6ia.  diameter  by  3ft.  high,  beating 
snziaoe  of  firebox  ISft.  6m.,  and  two  4in.  cross-tubes,  beat- 
ing sariace  tft. ;  total,  16ft.  6m.  Begarding  the  ex- 
haust, I  hope  t:>  ooodenae  tame  by  series  of  pipes  along 
*he  keeL  Any  further  information  will  oblige  — 
SrsAH^a. 

:463»^^— Sulphide  of  Calolosi.— Wonld  some  of 
oar  reaie  s  kindly  inform  me  huw  to  make  this !  I  hare 
tried  heatm^  saJpbnr  and  lime,  but  cannot  succeed. 
Must  the  cradble  be  made  airtight,  or  are  there  any  par- 
tiealar  proportions  ! — ^F.  R. 

;463».;— Dynamo  Xaehtnes.^Is  it' possible  to 
make  a  msall  one,  say  for  two  9l>-candle  laniiM  t  If  so, 
am  inform  itOTi  as  t3  construction  would  greatly  oblige 
^.  B. 

ritfua]— Painting  on  Silk  and  Satin.— I  hare 
punted  oa  both  these  ubries  with  oils  and  water-ouloura, 
bat  in  both  eases  hare  found  the  paint  to  crack  Tcry 
shortly  after  completi an.  I  shoaM  be  much  obliged  to 
any  oorr.^poadent  who  would  teH  me  how  this  may  be 
prerented.— Ljur  Lilt. 

:4SSll.:-Hickel-Platiflflr— I>aring  the  last  three 
years  we  hare  bad  a  nomber  of  formula  for  solutions 
siren ;  bat  at  the  present  time  nkkel-ilating  appears  to 
be  done  much  b«tt«r  than  heretofore.  Will  any  practical 
saboeriber  of  **oar»"  kauUy  inform  me-l.  The  best 
wtjrking  s  'lotion  !  S.  Power  of  battery.  8.  Surface  of 
anode  ; pure  nickel'  t>  be  exposed  to  the  sarfacetobe 
pUted.  4.  Any  pnepantton  for  steel.  Following  serersl 
fonnulse  in  **  oars, '  I  g«t  either  a  rough  deposit  or  one 
that  strips  off  steel  in  small  pieces.- W.  S. 

:463a.l-Satimationof  8'Ht  and  COt.-Will 
**  Analyst  '*  or  W.  Dull  iindly  give  a  description  of  pro- 
cess for  cstiiHstiii.?  the  quantities  of  SHs  and  COt  that 
are  dxiTen  off  gas-liqujr  by  bosling  with  lime !  -L.  D 

[tSUX: -Smith's  Fan.-Will  J.  Perry  k*ndly  give 
m«  the  siae  and  all  information  concerning  same  as 
oifeied,  as  I  want  to  make  one  to  blow  my  lire  in%t«ad 
..f  bellows!  I  bsTe  tome  cfaAi.n»  taken  from  a  Green's 
mtnraig  machine— could  I  om  thtm  to  wo<k  up  the  speed 
on  same !— Aj-bsar  Hall,  Smith. 

'JS3U.  ;-LocomotiTe  ICatters.  -Win  Mr.  Gobert, 
**  FJyiar  I>i  jeha>aa,"  or  any  other  correspondent,  kindly 
expiJun'TLftt  th«  fiepair?  system  of  firebox  conaista  in, 
snd  wiuki  OS  aivukta^^s  are  !  Also,  what  is  the  Bour- 
•K^taMxa  type  uf  ^xid^Hengine !  Is  this  latter  a  peculiu* 
:y;t  .*    If  bo,  Ofciiy  grrc  a  few  psirticulars,  &c.— Guide 

l*>us.'— Continnona   Brakes.— Can  any  eorre- 

roj^skitni  grre  anr  mfcymtri'm  concerning  the  Creamer, 
•  ws.'!,  Louzhbolze,  and  Hen^eriiOQ  systems  of  brakes  t 
WLat  tt  the  Bsed/am  by  which  they  are  worked  I  I 
bd>r'Te  t^ey  «zt:  in  ase  in  the  United  States  of  America. 
— O^rzuM,  Tds.c. 

:4<»6}— X.S.  dk  I«.B.  Sa«ines.— Would  some 
eorr^apsadenl  kaxHy  gtw  the  dime^osi^n^  of  the  nev 
MS.  a  L.  single  engine,  axkd  stUe  where  it  is  stationed  ! 
— Loaoor  rax  IsLxa. 

'¥^^€7." — J-nAign. — I  hsTe  a  considerable  quanti:y  of 
\  Vilats:A  of  xxvIj^o.  known  in  the  dyehouse  as  **  vat 
b^Tijc."'  It  hA«  been '  employed  for  dyeing  W(X>L en ;  but 
thriarh  baTiar  co  ase  fur  it  f'jr  eome  tjn««  it  was  Itf t  in 
the  Tat  in   wtjch   it   was   prepared.     On  dyei^gsome 


«L^ 


woollen  last  week,  I  found  that  the  colonr  given  vat  ^ 
a  dirty  description.  On  examining  the  liqnor,  I  fossd 
it  to  contain  large  quantitites  of  dvestuir  suing  vitlk  diit 
Thinking?  that  if  the  liquor  was  freed  from  &e  aolaUe 
impurities  which  had  got  in  through  the  oegligmoeof « 
man  who  had  the  car?  of  the  vat,  a  small  portion  of  lite 
liquor  was  passed  through  a  filter,  and  its  df«iof  povs 
tried  again,  giving  about  the  same  result.  Whstanut 
be  done  with  this ;  isittobetamedintothenfWMote- 
less  T  It  contains  a  hurge  quantity  of  indigo,  wfait^  i 
think,  might  be  utilised.  Any  suggestions  will  obligtr- 
Pao  Boxo  Pdbuco. 

[46M8.)— Strophometer.— Can  an^  of  our  nsdoi 
give  information  as  to  the  oonaiructUHi  of  flaaoa'i 
stn^hometer  or  rerolutian  indicator,  for  wfaieh  & 
Society  of  Arts  awaidsd  their  gold  medal  s^meTesatgo 

-T.  AMD  D. 

6SI9.1— Xodel  Steamboat.-I  have  a  bostib««t 
9in  long.  9in.  beam,  and  8ln.  deep.  A  sHde-nhe 
engine  to  dnre  it.  {in.  boce,  l|in.  stroke.  Woold^Sao- 
light"  or  sjme  brother-reader  kindly  tell  me  tbe  kert 
sort  and  sse  of  boiler  that  would  suit  itl  Am^ 
sketch  would  greaUy  oblige-8'iL  Vous  Plait. 

[46360.}— Lantern  Optios.— If  two  slides  of  apal 
thickneas  and  simflar  tone  of  colouring  bepUmdhtk 
same  position  in  the  lantern  successively,  bo^  didcivi!! 
be  seen  equallT  well  without  alteration  offocatfw^^ 
aecond  slideibat  if  athird  slide  be  introduced  of  anikr 
«ii<4m»i,  bat  dissimilar  ooloaziny,  wiU  readjotantof 
the  focus  of  the  objective  be  neceasair,  and  if  so,  ^:- 
B.B, 

[46361.]— I«eclanche  Battery.— WHl  Xc  Iji- 
oaster  or  aom?  other  gentleman  kindly  tell  me  ks  td 
mevent  oxide  forming  between  the  carbon  and  l«d!-; 
Axis. 

[468&2.V-Wliite  Fungns  on  Pish.-I  *»»  W 
mudi  obliged  for  a  little  information  reaped&iw 
diaracter,  caase,  and  cure  of  the  above?  If  too  ^.• 
minoaB,  a  ref  erenoe  to  a  sonroe  of  xnformatiaovwUbi 
very  acceptable.— C.  O. 

146363.] -CHemical  or  Otlier  Action  i& 
Aanariam  Pitttnn.  —  Would  the  (oUm 
materials,  composing  the  aupplj  and  wasts  to,  ud 
bottom  of  tank,  in  contact  with  which  the  vsteroocs 
during  some  portion  or  other  of  its  journey  sfberiatf:^ 
throogfa  the  ordinary  lead  service  aadsmeoiBttzaQi&! 
house,  be  detemental  to  the  fish -viz.,  compog»H"P^ 
bcasM,  indiazubber  tube  (white,  n  portion  hatiMrtai»l 
black  during  use),  sine,  galvanisea  iron,  soft  sotte, m 
and  white  lead,  lithuge  putty,  and  Portland  cement  Q 
so,  would  the  action  decreaae  or  oease  entixely  in  asm 
of  time,  with  ample  change  of  water  T— G.  O. 

i4«3M-]  —Telephone  Tranamltter.-In  Vd 
XXSIL,  No.  dO0,  p.  66,  was  given  sketch  snddeicD|te 
of  De  Ijocht'spantekphooe,  and  sUted  that  the  wnU 
I^te  may  be  of  metal,  cork,  or  mi^a.  Inuwlesjuc 
with  bram  plates,  bot  could  not  get  any  mUsfsa^TT 
result.  It  seemed,  on  Hstwiing  at  telephone  (BelTs  ptv 
tern),  that  a  pair  of  cymbals  were  b«lSDg  dasbedtsth 
dreuit;  and  on  screwioff  eon»act-piece  nun  tm 
against  the  carbon  disc.  I  could  not  set  saj  Mod, 
so  after  tzyinir  Mveral  timee,  I  Uuew  tbem  m 
one  side  in  despair.  I  now  aee  by  a  recent  srt» 
in  the  "E.M."  tiiat  they  are  n  great  snccMssJtb 
Crystal  Palace  ;  slso  that  an  inductua  cou  m 
needed.  Would  any  of  "ours,"  having  »emit,bii» 
give  particalars  as  to  thifttneaa  of  di«pbragm,  S2^2 
what  part  of  transmitter  the  eoQ  is  tnseited ;  ahopv 
and  amount  of  prinoary  and  secondary  wires  ?  I  sa  a* 
able  to  see  for  myself,  being  too  far  away.-0»  Orut 

[463:*. -Photo.   Enlargement- -To  Mi.  L"- 

CASTES.  -Would  TOO  iuform  me  how  to  mike  sn  «a^ 
ment  on  seo'itised  paper,  or  rxrcommend  a  chespbwi 
deacrthing  it  t  I  want  fuU  partiealsn.  I  utr  k 
quarter-plato  lena  and  camera,  and  a  friend  has  snn 
lantern,  if  that  is  required  in  the  work,  sad  ooaT" 
H.C.F. 

[4636«.]-Ana^is  of  Alloys  -Would  lay  ^ 
your  chemical  readers  kindly  ezj^am  the  *>^*'^*\ 
for  determining,  separatmir.  and  estimstJng  «^,  I 
tne  respective  elements  contained  m  an  alloy  snpfMN  i^ 
consist  of  copper,  sine  tin,  antimony,  and  a  trstt  of  ^ 
giving  the  reaetioa  in  eich  case?— A  Laxcahoii A>- 
Tiaax. 

_^^^^    ^^.,     „„^^    _        _>^ 

Alfojoi  "  Axv  OrBBas  ov  TUM  Tram.— ED«»an|w*^? 
lie  of  C.  R.  Beaumont,  I  bev  to  ask  tf  it  v««^  i 


[46357.] -doek  and  Watch  XskiBf 
•*  Alfojoi  "  AJTO  O rasas  or  ran  Tsana.-  " 
the  example  of  C.  R.  Beaumont,  I  beff  t_ 
be  possible  for  a  man  30  years  of  age  to  leaintbs  &m* 
I  may  say  that  I  hare  receivedn  fafr  eduoatioii,  tfsJ "» 
great  interest  in  mechanics,  4te.  I  should  like  U  tin 
the  Hade  if  possible.  Could  I  g«tanyooeti  «*«*«»  J 
I  went  for  some  tame  for  nottung?  "^««*^i**E,^J 
premium  to  p»y  I  Any  adrice  would  be  moitB***^'^ 
received  1^— No  T&ajic. 

[46356.]-Oalwanonieter.— Would  ■oof*^ 
gj^fullpartjculars  of  the  instrument  need  by  taeu^fcy 
in  the  postal  telegraph  department  of  the Bfl^Es|^ 
Is  it  a  sine,  or  a  sine  and  taxwent  eombintd  T  Itwy^ 
in  a  leather  pooch,  like  fielfglassca,  and  is  *^«" 
tie  resistance  coils.  The  instnunont  I  refer  ¥■», 
brass  case,  about  5in.  dia.  Is  it  graduated  ^^^T, 
The  one  I  saw  (over  five  years  sgot  was  ^^^^^Zi 
serred  its  porpose  welL  Fullast  dstsils  wfllalsr- 
M-MXSc.S. 

^46S6».;-0Udin«  Watch-FUte«-<^^^ 
your  readers  inform  me  how  the  ftosted  •n^^^ 
watcb^dates  a  produced?  I  have  triad  to  do  «,cst  can- 
not do  it  to  satisiactum.-fi.  CoHXjr. 

t4«980.}-BoolLnff.-A  small  vflla,  ^^^^ 
all  winds,  is  to  be  covered  with  fdt  snd  *»«»  Jlr 
kind  and  siae  ol  tlato  aoold  be  l«^;-slwaU^» 
hungonooeortwonailir  Coull anything dsebe^ 
IdtwiJwat  danmgn*  H>r«*«n«I    SJats  diW*** 
price  per  100  square  yards,  and  obUg^-I'^^^ 

of  ^?ork  a  little  tt^JMnST,  lito  tk*fc«^J| 
would  gtre  it  dwtidty.  aod  a  tendewT  iJ  r^L^ 
strii/bt  line,    -nie  sUain  upon  the  wmjtjnBW » 
lierwi.  and  the  saddle  eoald  be  moredfotl^"*  *• 
it  erer  be«n  tried !— lx«aL«, 


March  10, 1882. 


ENGLISH MEOHANIO  AMDWOBLD  OF  SGIBNGB:  No.  885 


21 


^46362 1-Cait  Steel.  -I  shall  be  glad  if  some  of  onr 
m^edeai  oorrespondents  will  tell  me  now  to  erect  a  for- 
^xtartutiDgi^bont  10  cwt.  of  steel suitsble for pit- 
^vheeto and  pedestals;  also,  what  kind  of  metal  is 
and  formixiiig  and  making  steel !— WioAir. 

ftf363.T-Tarnlnfr  up  0»rt-Wheel  Azles.- 
Woold  Bomeone  kindly  give  a  sketch  of  a  simple  self- 
centring  tool  to  hold  brat  a  caps  for  cart-wheel  axles  in 
a  Istbe  while  they  are  turned  up  f — L.  W. 

r4«3M.>-Pre«erwatlon  of  Teeth.— Would  Dr. 
^undf  kindly  inform  of  a  rsmedy  for  small  bUok 
iTCcksoDtheteethl  I  think  a  f ew  hhits  on  the  preser- 
Ti^  of  the  teeth  wonld  be   thankfully  received  by 

Buay.— 0. 

r46S65.1-Inoome-Tax.— I  shall  feel  grateful  for 
Adtiee.  My  income  from  all  sources  is,  say»  £910  per 
aonuza  (£40  pension,  £40  parish  officer,  £80  on  business, 
aad  £50  ioprored  ground  rente) .  I  have  always  under- 
ftood  tint  in  paying  Inoome-tdix  on  sudi  an  amount  a 
claim  of  £110  is  allowed  off,  which,  in  mv  case,  would 
iMve  £90  to  pay  on.  Thie  I  have  hitherto  done,  but  this 
year  the  order  of  thizigs  is  altered ;  the  Assessor  of 
Xaxm  demands  6d.  in  the  £  on  the  £40  as  parish  officer, 
bnt  I  aigne  that  I  have  already  paid  on  £90  (£40  pension, 
ind  on  £50  srouod  rents),  and  if  I  pay  on  the  £40  de- 
maodad  it  will  be  paying  on  £130,  and  a  claim  of  only  £90 
off.  The  Assessor  states  that  all  pensions  and  appoint- 
nwoti  most  pay  on  the  full  amount,  no  matter  how  small 
if  the  whole  of  the  income  should  be  but  £80  a 
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fear  denred  from  either  a  pension  or  appointment,  that 
gam  most  pay  Income-tax.  If  this  ii  law,  surely  it  is  a 
robbery,  and  anall  be  glad  to  know  if  lam  not  entitled  to 
%  claim  of  £110  off  under  the  circumstance  stated.— 

;.w. 

146366.]— Leather  for  Bellows. ~I  am  making  a 
pair  of  double  beUows  for  blowpipe  and  other  use— will 
some  reader  kindlv  inform  me  what  is  the  right  kind 
of  leather  to  use  f  Hints  in  making  will  also  oblige— 
Nkw). 

[46367.]— Farnaoe.— Will  s^me  obliging  reader  ex- 
plain to  me  what  should  be  the  difference  in  construction 
of  a  reverberatory  furnace  for  reheating  iron,  using  au> 
thndte  ooal,  and  the  same  kind  of  furnace  usinff 
bituminous  coal?  Also,  what  is  the  beet  method  of 
diitii^aishing  the  one  kind  of  ooal  from  the  other  T— 
ADaiAsr. 

1163SS.]— dook.^I  have  a  Yankee  lever  watdi  I  want 
to  take  to  pieces  and  cannot.  Will  anv  kind  readw  help 
me  oat  of  the  difficulty!  The  rim  at  the  back  seems  fast 
at  each  aide.  I  have  undone  all  screws  visible.  Does  the 
winder  and  hand-setter  oome  off  before  the  baokt— 
AVXIOPB  Amatbviu 

[45389.]— Vaouum  Tubes,  and  What  Oan  be 
Done  with  Oolls.— To  Ha.  W.  J.  LAvoASTxa,  '*  A. 
W.  8.,"  •*J.  B.,"  AifD  "H.  B.  T.  8.'»-Many  thanks 
to  the  above  gentlemen  for  their  information  relating  to 
V.  T.'s  and  Cbila.  To  Mr.  W.  J.  lAnoaster  and  Mr.  A. 
W.  Sovnd,  I  beg  to  say  that  I  will  be  most  thankful  for 
MOT  io/onnation  they  will  kindly  give  a«  to  what  can  be 
done  with  a  small  ooU  about  |in.  spark.  I  have  the 
Skousb  MsGUAVio  for  the  last  fifteen  years,  and,  on 
locking  through  them,  I  see  very  little  about  working  the 
oail,  though  a  good  deal  about  making  it.  I  acknowledge 
that  the  use  I  make  of  the  coil  is  prmdpally  for  amuse- 
meat;  but,  still,  I  do  not  lose  sight  of  the  "  hidden 
myrtoies  "  altogether.  I  have  made  several  devices  or 
deogiu  with  the  Oin.  tubes  on  black-boards,  with  conneot- 
i&g  wires  oanried  along  at  the  badk,  the  ends  merelv 
eolziing  through  the  boMd  in  the  form  of  hooks  on  whida 
to  hang  the  tubes,  and  succeed  perfectly  in  the  fllumioa- 
Uoo  ox  five  or  six  tubes  thus  arranged— that  ia,  with  one 
md  of  them— and  from  what  the  aforesaid  gentlemen 
uy,  lauppose  I  must  not  expect  more— that  is,  that  both 
sods  will  show  with  equal  bnllianoy.— W.  B.  G. 

146370.]— lAthe.— In  Volume  XXXIV.,  No.  876,  p. 
M).  I  see  drawings  of  an  amateur's  lathe;  I  think  itisa 
rerj  handy  one.  Will  Mr.  Evans  or  some  kind  friend 
^  me  in  the  matter  t  I  want  it  to  be  self-acting,  and 
ibcmt  3ft.  between  centres,  and  4in.  from  top  of  bar  to 
ientre.  How  am  I  to  bore  holes  in  standaros  true,  for 
)«ry  to  go  through,  as  for  rest  to  slide  on,  as  the  bars 
net  to  be  perfectly  true  T  Ought  the  bars  to  shoulder  at 
he  itandaid  f  aoe-^late  end  of  spindle  T  Must  the  bars  be 
•apped,  or  will  bole  drilled  and  ptns  hold  them  tight! 
win  it  be  best  to  have  the  screw  in  centre  of  bare,  or  to 
mi  by  the  side  through  stud  ?  Can  it  be  driven  bythe 
oewT  I  mean  a  puUeT  keyed  on  live  spindle,  and  a 
qna^e  bar  ran  along  tne  lathe-bed  tamed  at  ends.  A 
trap  off  pulley  on  live  spindle  on  pulley  on  square  bar, 
trap  off  another  pulley  at  other  end  of  square  bar  on  to 
nilley  on  end  of  seiew,  the  screw  to  run  in  beamings  with 
va  oollara  and  nut,  or  hole  in  rest  tapped  for  aorew  to 
bread  in.  Most  the  screw  be  turned  ana  chased  in  the 
ath^,  or  can  it  be  made  to  work  f  redy  tapped  in  the 
n^auf  way  with  stocks  and  dies !  Would  it  not  work 
>etter  in  centre  t  As  remrds  the  spindle,  I  have  taps 
nd  dies  from  |  up  to  i .  will  anv  of  these  do  to  tap  live 
pindle  to  screw  face-plate  in!  How  am  I  to  proceed  to 
take  the  rest  ?  Most  there  be  a  nut  fitted  in  ttie  middle 
f  that  for  screw-thread  to  work  through?  If  so,  how  ia 
'done!  Canit  be  fitted  in  two,  so  when  loosened  to  slide 
p  the  bars  faster  (the  rest  I  mean)  instead  of  screwing 
oth  wajs  T  Are  the  crossed  legs  halved  together  atrong 
aovgh  f  wax  the  lathe  vibrate  at  all !  Would  an^e^iron 
e  better?  If  screw  has  to  be  turned  and  chased,  what 
ill  be  probable  cost?  likewise  bars  turned  true  lin. 
Tund— is  lin.  round  sufficiently  stnmff?  The  sUde-rest 
loks  the  most  difficult.  Any  information  will  be  thank- 
lUy  receiTed  by— A  CAXBBiDoisHin  Bor, 


Ths  longest  nulwsj  in  India  is  the  East  Indian 
ith  1,504  miles;  next  oomes  the  great  Indian 
eninsniar  with  1,275  miles.  The  Madias  follows 
ith  858  miles;  the  Sind,  Pimjanb,  and  Delhi 
ith  663  miles;  the  South  Indian  with  645  miles  ; 
ke  Bajputana  with  489  miles :  and  the  Bombay, 
larodft,  and  Central  India  witk  444  miles.  • 


*•*  All  camwimniMtimu  $koHld  U  atUrttted  to  the  BorroB 
e/  the  BiroLisa  Msohavio,  81,  Tavietoeh'etreett  Oavent 
Garden,  W,0, 

HDITB  TO  OOBSBSPONDBNTB. 

1.  WUIsoaoaa  side  of  the  paper  onlyy  and  psl  draw- 
tan  for  illnatrationa  on  aepamte  pieoes  of  paper,  t.  Put 
ttues  to  queries,  and  when  aaswerinf  qnsnes  pot  the 
anmbecs  as  weU  as  the  titles  of  the  queries  to  which  the 
fspUes  lefsr.  8.  No  ehaige  is  made  for  inaertlnff  Istters, 
qnedas, orrepUcs.  4.  Letten  or  queries  askingfor  ad- 
drssMB  of  manuf aeturers  or  coRespondents,  or  where 
tools  or  other  articles  can  be  purchased,  or  replies  giving 
such  information,  eannot  be  mswrted  esoept  as  advertise 
meats.  6.  No  question  asking  for  edneatiooal  or  solentifls 
Information  is  answered  through  the  post.  6.  Letten 
sent  to  easxemondenti,  under  eovsr  to  the  Editor,  are 
not  f orwatdea ;  and  the  namei  of  eorripoodewti  are  not 
fivea  to  inQuireia. 

%*•  Attention  Is  eipeeially  drawn  to  hint  No.  4.  The 
naee  devoted  to  letten,  qnerieau  and  replies  la  aieant  for 
the  general  good,  and  it  is  not  faur  to  oeenpy  it  with  Ques- 
tions sodli  as  are  indicated  above,  which  are  only  of  indi- 
vidnal  Intereet,  and  which,  if  not  advertisements  in  themF> 
sehras,  lead  to  replies  which  are.  The  **Sizpenny  Sale 
Ootumn"  offenaeheapmeans  of  obtaining  soeh  Infor- 
OBstkm,  and  we  trust  our  readers  will  avail  themselves  of  it . 

The  following  are  the  Initials,  ko.,  of  letters  to  hand  no 
to  Wednesday  evening,  Maioh  8,  and  unaeknowledged 
elsewhere:— 

H.  Holt.— W.  Grove.— J.  L.  Stothert.—Bev.  J.  Lament. 
-J.  Terras.- A.  Pigott.— D.  H.  Littlejohn.-F.  York. 
—J.  Mather.— 0.  S.  5tock.— Jas.  Wilson.— B.  W.  Ann- 
strong.— J.  B.  ^ephen.— Prof .  Patriz.— Bev.  J.  B.  An- 
nesIey.-D.  Browne.— W.  L.  C— TmdaL— Joiner.— 
Ladle.— Quyot.— Sam  Weller.— Sammit  of  EngUmd.— 
X.  Y.  Z.— N.  W.— Conoid.— H.— Lea  Dents. -wogress. 
— H.  A.  Wassell.— North  Biiton.— Constant  Beader.— 
Subscriber.  -Orderic  Vital.— Bevel  Wheel.— H.  L.  Dun- 
kin.— Isomeric— B  B.  B.— J.  B.  Ford.— Chepetow.— 
Novice.— Dome  Joint.  —  Bramwell.  —  Enquirer.  ~Hot 
Iron.— A.  8.  T.  E.—PoUockshaws.— Diamond.— J.  C. 
King.-H.  8.  P.-B.  W.-Jack  of  AU  Tradee.-T.  O. 
^ger. -Bough  Diamond.— £.  Qobert.— E.  C.  8.  E. 

A  NEW  VOLUME. 

This  number  is  the  first  of  Volume  ZXXV.  Beaders 
willing  to  obUge  us  by  recommending  **  ours  "  to  new 
subscribers  should  do  so  bow.  when  anew  volume  is 
commencing.  The  index  to  Vol.  XXXIV.  will  be  pub- 
lished in  the  number  dated  March  24,  and  cases  and 
bound  volumes  will  be  on  sale  shortly  after.  Beaders 
desirous  of  making  up  their  sets  for  binding  the  last 
volume  are  recommended  to  do  so  at  once,  as  the  back 
numbers  soon  run  out  of  print. 

D.  P.,  York.  (There  is  no  speoial  law  affecting  appren- 
tioes  to  electricians.  If  their  parents  and  guardians 
imagine  that  their  masters  are  neglecting  thcm-nine 
parents  out  of  ten  blame  the  master  when  they  should 
wake  up  their  lazy  sons.- they  have  their  legal  remedy, 
which  any  solicitor  will  point  out.  Hours  of  working 
vary,  but  average  nine  hours  a  day.)— GauinT  Pot. 
(It  smokes  when  the  wmd  is  (l.W.,  because  some  taller 
buildinff  or  similar  obstruction  hinders  the  draught. 
No  universal  ranedy  oan  be  named;  but,  speaking 
geoerally,  we  believe  Boyle's  diimney  oowl  is  uie  best 
thing  you  can  use.  See  advertisement  pages  of  the 
BitUding  Neme  for  illustration  and  deaeription.)— Fu>- 
DLKSTanro,  PAOAViiri,  axd  Otubbb.  (We  cannot  ^>are 
any  more  space  for  queries  as  to  the  value,  age,  Ac.  of 
real  or  fanned  old  violins.  Nine  out  of  ten  arembbish, 
and  the  merits  of  the  tenth  can  only  be  appraised  by  a 
connoisseur  who  ha<(«e«!n  the  instrument.)— Joeir  La* a. 
(What  yonask  would  take  a  volume  to  give  in  outline 
only.  There  is  a  book  published  by  ChnrchiU  and  Co.. 
by  Dr.  Geo.  Wilson,  which  would  give  a  meaX  deal  of 
the  information  asked  for,  but  we  forget  the  title.  Qet 
the  last  *' Public  Health"  Ai^  and  read  that  and  the 
statutesit  superseded  and  consolidated,  and  then  wish,  as 
all  sensible  men  are  wishing,  that  one  of  tiiese  days 
Parliament  may  have  the  time  and  inclination  to  pass 
a  really  comprenensive  and  reasonably  perfect  code  of 
sanitary  laws,  instead  of  wasting  its  time  as  at  present.) 
— Ons  ASD  Ali<.  (It  is  a  Question  for  a  valuv  or  sui^ 
veyor.  We  csnnot  deal  with  matters  relating  to  cost 
and  value  of  houses  in  **  queries.")— Glxxbsk.  (See  a 
surgeon.  It  may  be  dangerous;  but  no  one  can  pos- 
sibly aay  without  seeing  you. )— A  Sumua  pja  roua 
Ybabs.  (Such  ailments  frequently  last  for  years,  and 
then  disapi>ear.  Temperate  but  goud  living,  and  abstin- 
ence from  beer  and  spirits— exo^  when  ordwed  by 
medical  men -are  the  most  likely  means  of  assisting 
Nature  to  a  core.  It  is  more  thui  probable  that  you 
are  sufletiug  from  inherited  disease.)— GsasBB  Adhi. 
(We  believe  not :  but  vou  had  better  address  the  Secre- 
tary. The  Society  and  its  publications  seem  alike  in  a 
backwatd  condition.)— Ih  Tboubui.  (You  must  employ 
a  soUdtur,  and  let  htm  state  your  ease  to  counsel.  On 
production  of  counsel's  opimon  that  you  have  good 
grounds  for  proeeedings,  the  Judge  of  the  Divorce 
Court  will  allow  you  to  sue  in  /ormd  pauperie.  You  had 
better  consult  your  solicitor  on  the  question  of  damages. ) 
— H.  Holt.  (Many  thanks ;  but  we  fear  we  could  not 
spare  the  space.)— J  obit  Ttlbs.  (You  had  better  oom- 
munioate  oirect  with  the  correspondent  vou  mention. 
Long  before  his  reply  can  appear  the  ten  oavs  will  have 
elapsed.)— A  SorvBRxa.  (Most  probably  indigestion. 
See  back  numbers.)— W.  P.  (By  passing  steam  throogh 
incandescent  anthracite  or  coke.  See  reply  46166,  last 
week.)— EKOiirBBa.  (Seearticlesonthesub}ectinNo.661, 
p.  ilO,  and  No.  56«,  p.  186 ;  also  pp.  193,  196.  818,  840, 
Vol.  XXV.)  -  C.  L.  (It  is  clear  that  something  is  the 
matter  with  a  dog  whose  ooat  has  been  coming  out 
during  six  years.  Yon  would  probablv  find  mat  a 
change  of  oiet,  with  abundance  of  exerase,  will  effect 
a  cure.)— CiTBua.  (If  ;ou  will  look  through  the  last 
three  numbers  you  will  find  some  remarks  about  the 
audiphone  and  instructions  for  making  it.)— J.  D.  F. 
(See  reoent  back  numbers.  Perhaps  it  is  not  damp  in 
the  wall,  but  vapour  of  the  air  condensed  on  the  in- 
terior surface.    If  the  wall  ia  damp  from  driving  rain, 


paint  it  with  tar  thinned  with  torpa,  or  coat  with  Port- 
land cement.  2.  Seep.  176.  The  t>est  angle  for  general 
purposes  ii  87** ;  but  for  special  purposes  it  may  be 
mooifled  to  suit  other  conditions.  For  vines  only  the 
angle  would  be  much  greater  in  order  to  secure  greater 
length  of  rafter,  say,  60^.  Hie  guiding  rule  fjr  general 
purposes  is  that  the  an^le  should  be  equal  to  the  lati- 
tude of  the  place,  modified,  however,  at  lat.  l^and  70", 
for  instance.  8.  Certainlv  not.  One  much  more  serious 
than  the  other.  As  to  wetr  curabili^,  much  depends 
on  the  constitution  of  the  patient.  That  being  good, 
theansweris.  Yes.)— WvKBHAMisT.  (The  terrestrial  has 
more  lenses,  in  order  to  present  the  objects  in  their 
natural  positions.  Dents  uf  no  moment.)— P.  A.  T. 
(Butter  analysis  is  not  an  eon  taak.  See  p.  14,  No. 
486,  and  the  indices  to  Vols.  XX.,  XXI.,  XXTTT.,  and  • 
XXIV.  S  Get  Mr.  Fletcher's  list,  and  look  through 
the  indices  of  last  five  vols )  — Novicb.  (You  do  not  say 
whether  brick  or  plaster  wall ;  but  the  answer  is  the 
same— good  x>aint.  Use  the  cheapest  colours  until  you 
obtain  a  good  surface  for  the  finianiog  coat.)— Maooi  b 
L lUDBu.  (A  simple  test  for  butterine  is  said  to  be  exa- 
mination ox  a  knife  which  has  been  passed  through  the 
same,  the  Uade  being  held  up  to  the  light  so  that  the 
impearance  of  the  little  strings  at  the  edge  can  be  seen. 
The  difference  in  appearance  between  butter  and 
butterine  is  taid  to  be  remarkable ;  but  the  comparison 
must  be  made  to  be  understood.)— Dkoimal.  (The 
rules  are  given  in  Molesworta's  Pocketbook  and  aixnilar 
works  —  probablj[  in  one  of  Calvert's  Mechaniot' 
Almanacks :  but  if  you  want  something  more  than  a 
mere  rule  for  calculating  the  strength,  get  'VVll«on*s 
"Treatise  on  Steun  BoilerV'  Lockwood  and  Co.)— 
MiLLwaioHT.  (Your  best  plan  is  to  apply  to  the  Agent- 
General  for  tbe  Colony,  Su:  F.  D.  Bell,  7,  Westminster- 
chambers.  S.W.,  and  it  is  advisable  for  a  man  with  a 
wife  and  family  to  secure  a  situation  before  emigrating, 
unless  he  has  sufficient  money  to  keep  his  family  while 
looking  about  for  work.)— W.  Fasx.  (See  that  your 
"  iron  "  is  weU  tinned  and  sufficiently  hot ;  the  solder 
will  then  follow  wherever  you  lead  it.)— W.  J.  Wabsb. 
(In  the  same,  preferably.)— SorrBBxa.  (There  is  some 
constitutional  disorder  wnieh  personal  examination  by 
a  medical  man  may  discover :  buL  meantime,  vou  may 
obtain  much  relief,  and  can  do  no  narm,  by  bathing  the 
feet  in  water  as  hot  as  it  can  be  borne.) -B.  J.  W. 
(Special  signals,  probably  for  goods  trains ;  but  impos- 
sible to  say  without  knowing  Uie  *'  rules  oif  Uie  road.") 
— WoDLD-BR  Amatbub  Tuxsbb.  (*'The  Lache  and  its 
Uses,"  Iriibner,  Lndgate-hill,  AC.,  16s.) -C.  Hobaob 
pHiLUPS.  (By  means  of  a  dynamo-machine.  See  a 
series  of  articles  on  the  principles  involved  on  pp^ 
667,  Oei.  616,  VoL  XXXTTT.,  and  pp.  8,  83,* 
68, 86;  and  106,  Vol.  XXXIV.  There  are  also  many 
practical  directions  in  recent  bctck  numbers.)— Msbcuby 
Tubs.  (Can  you  not  put  some  mote  in,  if  p«urt  has  been 
lost!  As  put,  the  query  is  a  puzsle.)— A.  W.  G.  (Move 
the  regulator  to  the  sids  marked  '*  fast,"  or  get  a  watch- 
maker to  do  it.)— £  C.  8.  £ ,  L*pool.  (U  you  look 
through  back  numbers  you  will  find  an  answer  to  your 

Queries.  You  will  want  a  battery  of  about  80  quart 
tonseos  to  do  any  good  with  an  incandescent  lamp.  2. 
Directions  for  oonstructinff  aquaria  have  been  given 
many  times.  See  p.  637,  No.  641,  aod  p.  163,  No.  658 ; 
also  the  iadioea  of  back  volumes.) -Mussv alb.  (Any 
good  glue ;  but  perhaps  Bussian  is  best  for  the  purpose. 
8.  No;  see  min^  of  tue  papers  on  the  subject  m reoent 
numbers.  8.  Dip  twice  in  boiling  logwood  solution, 
drving  between  each  dip ;  then  go  over  with  solution  of 
sulphate  of  iron.  All  the  questions  answered  many 
times.)— Ph<esix.  (Where  ** grammes"  ia  the  term, 
it  is  alwaysunderstoodasa  wei^t.)— Otf  B  who  Wisuss 
TO  Ektbb.  (By  apprenticediip.  You  might  obtiin 
particulars  of  the  Government  service  by  applying  to 
£.  Greaves,  Esq.,  Engineer  to  the  Postal  Telegraph  De- 
partment, St.  MartinVle-Grand, E.C.)— Vbbitas.  (Full 
particulars  can  be  obtained  on  application  to  the  Begis- 
trar  of  the  Pharmaoeutioal  Sooety,  17,  Bloomsbury- 
square,  W.C.)— G.  H.  Mattbbws.  (Better  try  a  specu- 
lum, for  it  is  clear  you  have  little  idea  of  the  nature  of 
the  wark.  You  wul,  however,  find  full  particulars  in 
back  volumes.  See  recent  indices,  tnoluding  that  to  be 
published  on  March  24.)— Bodbioo.  (If  you  have  the 
hundred  cells  made  you  must  procure  a  **  regulator," 
or  so  arrange  two  pieces  of  carbonF«od  that  the  current 
will  pass  from  one  to  the  other.  Good  examples  are 
illustrated  on  p.  230,  No.  764,  and  p.  673.  No.  778 ;  but 
a  simple  form  may  be  made  with  two  pieces  of  carbon 
and  tne  regulation  effected  by  hand.)— Zbalavd  and 
H.  LBlte.  (Advice  to  emigrants  is  always  given  with 
extreme  caution,  unless  tney  are  personally  known, 
and  their  tharaoters  understood.  ** Zealand"  has 
friends  in  New  Zealand  who  could  surely  advise  him 
better  than  strangers ;  and  H.  Lees  has  left  the  matter 
so  long  that  he  wants  direct  answers.  We  advise  them 
to  read  some  of  the  handbooks  and  to  consult  some 
of  the  agents  of  the  colonies  te  wl^ch  they  prop.se  to 
emigrate.)  —  Amatbub  ELVrraiciAK,  Cork.  (We 
answered  ^u  on  p.  608,  No.  888.  Xnstiuctions  for 
making  coils  have  been  given  over  and  over  again,  and 
we  cannot  spare  the  space  to  repeat  mere  elementary 
information.  See  reply  46186,  No.  884.)— B4VD  Saw. 
(You  will  find  two  methods  of  bracing  band-saws  illus- 
trated in  No.  628.  See  also  Nos.  628,  624,  and  the  in- 
dices of  back  volumes.)— Cambba.  (Look  up  what  has 
been  written  in  reoent  numben.  and  the  last  three  or 
four  volumes.)— JoBw  Kbrsbaw.  (Probably  the  redpe 
given  on  p.  620,  N).  749,  is  what  you  lequire.)— Jbwbl- 
LBB.    (Answered  fully  within  the  last  five  months.    See 

gp.  146,  168.  180.  188,  216,  260,  &0..  hist  volume.) -J. 
BAW.  (Your  query  would  open  the  door  to  a  gratuitous 
advertisement.  A  prifate  inquiry  in  the  district  where 
such  nmohineB  are  used— say,  jLeicester— would,  no 
doubt,  elidt  trustworthy  information.)  —  Ax  Old 
Bbaobb.  (See  p.  676.  No.  880,  and  p.  876,  No.  84&  If 
for  an  existing  pad,  dissolve  aniline  with  acetic  acid  and 
water  into  a  pasite,  and  add  a  little  glycerine.)- 
JuxBO.  (The  cordial  is  made  by  dissolving  oil  of  pep> 
permint  m  rectified  spirit  which  makes  the  essence : 
uiat  is  diluted  with  white,  tasteless,  proof  spirit,  and  is 
reduced  with  water,  sugar  bting  added  to  sweeten  and 
alum  to  **flne."  The  oil  is  obtained  by  distilling  the 
Sresh  shoots  of  the  flowering  plant,  and  in  commerce 
contains,  as  a  rule,  aoout  one-third  of  rectified  spirit. 
2. .You  will  find  plenty  of  devices  in  back  volumes.  All 
that  is  needel  is  to  provide  the  hand  with  a  sufficientlv 
long  contact,  or  cause  it  to  let  off  a  trigger  which  will 
make  oontact  and  keep  it  tmtil  broken.) -Fbaxx.  (Per- 
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haps  jODT  maogaiif  M  is  in  too  flno  a  powder,  and  paiv 
hM^  fon  had  not  given  snfflaient  time  for  the  aohxtion 
to  soak  throng h.  Atanyrate,  **tryaaain."  2.  Look 
through  reoant  nambera,  and  wateh  those  to  ooae  for 
fl>edioa]  eoil.)~P.B.  (Books dtsenpttve  of  the maehines, 
hnt  none  giving  dimensions  «na  details.  Yoa  have 
seen,  we  premme,  jwhat  iias  appeared  in  msent 
'       1.)— ^.  **  ^ 


..._ . X.  R.  TaxTiujr.     (Onr  8i>aoe  wanid  not 

admit  of  it,  for  the  anbiect  is  of  limited  interest.  Yon 
can  obtain  photos  of  Ur.  Bieasdale,  186,  Eack->i3oad. 
,  Aston.  Binningham.  8.  We  do  not  think  vou  will  find 
anythmg  better  than  pins,  osing  large  and  thick  ones, 
ens  short  nesr  the  head.)^W. Id.  (It  is  worked  to  a 
pnttv^ike  mass  in  a  mastiaator:  and  loroed  into  iron 
moulds.)— Bvs-nc.  (See  p.  913,  No.  8f7.  A  simple 
**cnTe"  is  to  coat  with  hot  limewaah,  and  bxnahofr 


when  dry ;  but  the  only  thorongh  rsmedy  isto  haT9tbe 
pot  rvgalvaniiied.)~0.  A.  H.  ^See  preoeding  answer.) 
—  BBrroM.  (Ton  can  do  nothing.  If,  when  all  the 
asaets  are  realised,  there  is  a  balanoe,  it  wiU.be  divided 
among  the  shareholden ;  if  there  is  .a  deOsit,  yon  will 
have  toimake  it  good  amoogst  yon  to  the  amount  of 
your  sharps,  or,  if  the  liability  is  not  limited,  to  the  foil 
amount.  The  matter  is  very  young  yet,  and  liquidators 
are  not  in  a  faorry«a  a  rale.  We  have>  within  jQie  last 
few  davs,  reoaiwBd  the  laat  instalment  paid  in  the 
liquidation  of  a  company  which  has  taken  sevsntetn 
.     ^0— Air  AifcAfsoB  PAnrraa.    (Yes,  of 


ingredient.    What  yon  mean  by 

•    I.) 


years  to 

oourseiti«the    _,  __„^ 

(« doing  hann amongst  varnishes  "  we  cannot  imi^ine. . 
—P.  w .  (The  qqerv  was  fully  replied  to,  and  we  do 
•not  think  the  gnerisi  wanted  any  new  thtory  expounded 
to  him.  We  have  no  spaoe  to  disenss  your  measnre- 
meat  theory-  hundreds  of  things  of  more  praoti  al  im- 
portanoe  ore  landing  oi'vr  in  the  pi  ssent  oroiwdedsfaite 
of  our  oolnmns.)— 8aoB  fii«AOK.  (Dosens  of  redpes  ,for 
.blaoking  have haengivenin  back  vols.  One,  a  very  good 
••ae,  is  given  in  letter  16SBS,  p.  60,  No.  707.)— ficijBcvio. 
(1.  No.  S.  We  oannot,  in  this  oolumn,  deoide  who  are 
the  **  best'*  maloBts  of  any  articles.  8.  The  eonstrao- 
tion  of  the  glycerine  barometer  was  described  on  p.  683, 
No.  689.  4.  We  do  notkaow  what  you  mean  oy  the 
**ellscts  of  magnetism.'*  5.  Longmans'  "Textbooks 
of  Science."  Sea  advertissmant  on  p.  vi.  in  No.  683.  >— 
•Blvotboit.  (Bee  anawar  to  <*One  who  Wishes  to 
Snter.")— TuBAii  Kaut,  Altojob,  Am  Old  .PHOfro- 
oaAmu,  Jack  or  All  Tradii.    (In  tlP^O 


!EHB  LATE  '^SBOONDS'  PRAOTUMEL  WAIXXS- 
MAKEEL" 

Wa  havaxcceiv«dttief6lhnringadditi<nal  ooattfbuttcf^ 
■noe  oar  last  issue,  nnd  hope  our  readers  will  help  us'to 
okwe  the  list  as  quiekly  as  possible.  Mta.  Coates  has  aleo 
leceived  five  sfaimngi  direct  from  Mr.  Geojge'BoQxn»of 
London,  which  she  widieens  to  aekaowledge. 

Amonnt  pnffiensly  aaknowkdged...  £11    0  6 

SirBdmandBeek^ 6   0  0 

CS.Btoek «  1  0 

F.Bhodes.^ 8  0 

A.HsAoek  16  0 

W.  8.  Fvanks , „ 3  6 

J.Bawlinson 3  6 

"Bevel" .3  6 

E.  W.  F.  Browning 6  0 

E.Hoblyn 1  0 

A  CambvMgeAire  Boy.... 1  0 

James  Broxap 10  0 

«18   4    0 


TsiQFolas  «iid3iqF0l6s  Ayr  tha  geaaon.— 

XheJBmakior.bicffllM  end  ttnogrd«0<BMmfaolBnd 
by  Means.  Bmf^aa,  Vbomam^^mad  Oo.,  of  Govnitry, 
■retooweU  noim  toaeed  mr  ^rnm  ;  biit^ 
fli6  pi'OMnt  t6M0P*tfi6  ifasn  ivintrodiiQing^oiiid  nsvf 
daaigiia  which  may  anproptiat^r  matin  m  wosd  or 
two.  Oneofthio  q>6.Vi0ta  feMilaiorlkioyflte— 
ia«^iihl««diiY«r,  ihe  lighWt  sind  moatt—paet 
MMhiae  of  ita4dnd-4he  IFiotft  D.B.H.F.  hiflTf' 
it iti  eoontarpst:  MWthcr ir ths folding flzo^ 
tricycle  made  oaTlotdifi^s  patent,  vrhica»  bjtakiog 
ontatap^r  via,  imhortking  bialEe*<hAin,.aad  on- 
•lottiiw  gnioatsod,  oaa  he  folded  i^eoae  to  oeoapy 
little,  u JBiy« more oipeee  tiMoi ahtegnAle.  PecfauM 
ttie  most  takiiig  M^eUy  istiM  Daolec  Bseeliior 
T^teyele,  whidi  is  eo  haflt  that  bottiTidsn  drire, 
tittbff  one  behind  the  other,  while  bytemoving 
the  aaditiooel  eeet  and  oraaka,  the  mechine  ii 
ndnoed  to  thetappeeianee  of  an  ecdinaiY  trieyole, 
and  weighaoniy  a:lew  pomids  mese.  Mean.  W. 
Gkirae  and  Son,  of  BinniiKhainy  are  intredaeing 
•«  The  American,"  a  bicy^  whieh,  for  lightness 
and  rapidity,  compered  with  price  and  qoiui^  of 
material,  ia  claimed  to  be  the  cheapeat  first-claBa 
maehinein  the  market. 


the  movent  tftey  are  exdled  by  the  set  of  •ackinf,  ^ 
MttTClyhrsUaf.  Beid  ealy  in  boxet.  7U.  and  U.lH.,lsbeUed 
*'Jaicm  Im  aad  Oo.,  Hoaoqpalhie  chenista.  Lead*n."  A 
letter  received  j-**  0«tlflaiaa,<-U  SMy,  Kxhsfs.  kterset  yoa  to 
know  that»«tter  saextesded  trial,  I  have  found  your  Qlycexlne 
JiUnbeeofeoaaldenhle  beneflt  (with  or  without  mediflal  tiMt- 
nent)  la  slmen  aU  ferau  of  ttweut  dtoeaae.  Iliey  loften  and 
dear  «aovotoe.~Tonre  ikithlhUy.  GeaMX  Uoucae.  UlkC.PJB., 
asalor  rhfdeiaa  to  tha  Uaataloal  XhsoaS  and  Bar  lotcmarr." 


Solloway'a  Ointiiiflitt  and:PiUa  are  never  at 

nit  In  wieeeeilhlty  dtoyoeiy  of  alun  (\intmn  enroftilwi  ■>■«■. 


fanit , ^^ 

aad  aoochatle  atfeottoai. 

eellcat  ramedlee  may  be  ^ 

meet  dcUoatomay  bcoame  Mreaf ,  «n«  the  footoet  Mood  nay  be 
fTsdnalljaaaated  lato  the  turns  Aitfd. 


^y  dtatoeint  of  •kin  diaeneee,  aorofti 
feottoai.  Ia  jdl  hereditary  dienaeee 
may  be  rriled  upon,  and  by  their 


TAYAMSm  m  ABTAirCB. 

ds>ai.i&rai«Mithsaad  111.  tor  Twslvs  Heaths,  Test  fcss  to 
aajr  sart  of  the  T7nlt«d  Kingdom.  For  tb*  United  atates,  He.,  or 
S  dola.  Sfo.  ffoid ,  to  France  or  Belslum.  ISi.,  or  ISC  lOo. ;  to  India 
(tU  BrindM),  lie.  Id. :  to  MowSealand.  the  OajM,  the  West 
ladlea,  Canada,  Nova  Bootia,  Natal,  or  any  of  the  ▲nstrallaa 


nuiSen  caaaot  be  eent  ont  of  the  United  Kingdom  by  the 
ordlnaivnewepayer  poet, but  aunt  b«  renltled  for  at  theiateaf 
Sd.eatf  So  sevseeatai  $ 


.-.„  J.  l4Mse  W.  Qvaax  and  Oo.,  of  SM,  Ohsitnnt-itreet,Fhlla- 

delphla,ai<e  eathoilMd  to  reeelTe  eaboeriptlona  for  ttte  Uatted 

itSSkeshir  the  BNQLieH    MECHANIC,   at  the  rate  of  tdsle. 
.- . ^.... ^.     -«n»gpp4^ 

r  oAoain 

mbarf    ' 

thoreaa^ofthe  eabeeiiption.  If  bach  nnmbete 
requlrod  to  aosptewvotumeathayaMStbepaldioratthanii 
id.  eaoh  copy,  to  aovar  antra  pottage. 


tie.  mM,  or  ThMean  ShUUng*  per  aanua, poet-free.  Theooeiti 
will  oe  fiHwazded  dlreet  by  mall  from  thepubUahJag  oAoaln 
London.   All  enbaerlptiona  niU  eommenoe  with  Um  nnmbar  first 


Vols.  KXTV.,  XZTI..XXTn^XZmi.,XXIX.,'XXJL,  XZZI. 
ZXXII.,aBd  KXXni.,  baemd  la  eloth,  7a.  oaeh. 

and  volnus  art  oat  of  prial.  Babosrfhoi. 
tarvolBBMaas  eooa  aapoaiibleaAsrtheeoa- 
•yearly  volamt  la  Marsh  and  Beptsnber.  aa 
•rare  boaad  up,  and  theae  aoon  ran  oat  of 


Ail  the  other  bovnd  volnus  are  oat  of  prial.  eabssribsn 
oalddo  walltoael ' ....-—.—  *.. 

elndoaof  aaehhsif' 

onlyalteWe^^asihL ., 

'It.  Most  ofoarbaahnintberaeaabe  had  aliN^,  priee  Id 
h,thronahaay  bnetaallwreraawBaaaat,orl|d.eaoh»past  free 

...jntheaaae(eaeept  iadax  anmbara.  whishara  Jd.«     "      ~ 

pQBt-ftee,lid.) 


haUjfsailvvolasMap  te.VeL  Xisassat  IMU. 

U.. m., IT., v..  and z!)tabWve. Sd. oaeh.  Voat  fraaJMlaMh. 
Indexes  to  tnbtequent  vela.,  td.  aaeh.  or  poat-lkee,  tld.  QMSSflor 
MB4lag,ta«ai.aaah. 


^a•sls4^Sl 


I  sadTeis.' 


their  boohaaIlera,and  not  to  aend  dlreet   The  rsailsfinae  ( 
poat-ofBoe  prevent  their  tmaamladoa  throngh  thaPost. 


ssx 


KOEDHB  JEO  sirncBiBKn. 

sbsiSlhsBSSssstnarthsIr  espiss  dtrsst  aeattha  eBssssess 
saailsd  a»ebeesvethKt  the  iMnssBhsref  the  Ism  iar  tivh& 
fbdfaahseript>aa.lS'paM  wuTbe 'tormscded  to  thea4a«FaiB 
Wraypar,yanlnttiBatleathsta  frwh  ssailttsaasls  aisiissfr»« 


aMafps^ir 


■asMaii^  Jnmsss  v8a» /Sst*  abajw^NCMssss^^ 


All  aorts  of  laiMtntiaenta  aad  Appscatos  esehaaged 

tor  othen.    Good  vatoe  aUow«d<->(>a.  O^ latx  i.  (Mence  DeSot, 
OhsniHa  alrsst,.TotScnham  Ooart^eosd.  (aatabilahed  ISas. 


ForBale,- 


tftplsxMd  iron  and  steel,  meshaaio'clta^he, 
Oflera  In  Bteyelee or IMcyelea.— O.  J.  Ba^oo,  10, 


Barhange  BtBFeo.Gamara  andliens  for  pair  of  fiin. 

Laatam  Ooodeaeeia,  or  offQr«.— O.  Lahos,  sS,  Nswatead  road, 
Uve^ooU 

filnmff  .Horiaontal  ^XAdiiei  2in.  bora,  4ia.  stroke, 

an  cytuider,  and  fised  pump,  neatly  new.  in  perfect  order,  la 
lOhaaqre  tor  micraMope  to  raiue  tf.-4l.Wsn,  S,  Hopoatreet, 


Thxee^vol.  Novels,  in  good  eondition,  for  eauhange. 
What  «flbrk  ?  aaoeftUg  oeU  -or  h>th  auulc-atool  wanted.-4Mr. 
•Ai.TBn,Uomcr,  Nostow. 

I«atlie  Parta.-Hlft.  planed  Iron  lAthe  Bed,  pair  of 

atavKiards,  and  8>apeed  drirlns- wheel ;  exchange  allfer  wateh, 
diU  ohno«,ao.— MrrcniLL,  Paah-aSreec.  'Kelgb>«y. 

TTanted.   **  (Che    Univayaal   JCeasiuror  and 

MscaAMic,  by  Abrabam  Fletcher,  1781.  Cor  ooieauflo  Aooha.or 
valaew-^W-.H.  Q.,  i9,  Albert-road,  Bralntrce,  Eaaex. 

"  Caaoell'a  JPopolar  Bdaoator,"  six  volmnes 

bound  uttaree.petlecuyaewaadaaaoilaa,  coat  £2  ia.  WUlex- 
eba>ge  for  loiu-dlMuioeT«lef  cope  or  offers.— F.  J.  Comsimokam, 
Young  Men  •Society,  Ootk. 

'*Oaaaell'BjPQimlarEdi»cator,"  boond  in  three 
volB.j almoat  new.  Wm exchange  for  lOblccUTe tor Mloroaccye, 
•  IS,  Marmioai*roadrLlverpoor. 

for 
Fax 


iverpool 

Cihoioe  rapid  Carte<de*visite  Lena. 

amall  DoablcL  Lena,  or  good  liingle  JUsu  or  offers  -^JS. 
jtxaar,  Fallaa  Green,  I^lmerlek. 


XzeeUeatOftmeza  and  Xena  (CaiavaUar), 
ielttlapnaaataa«oo«tlOa.  Bxchaiwe  good  Apparatua^( 
g  cfrcaTara,  dec.,  in  black  i  or  aeU.— Flatt.  Normaoott.  L 

r 

dogi 
Whatoffera? 


aaelttl 
lag 


.  resUr 
^orcopf- 
Longton. 

Boo]ca<— "tKeUe's  Qoiiasir^al  Papoa  and  Reviews," 
"  Wooderoft'aOcigta  and  Fsogneaa  «!«»*«  Marigatlon. ' "  Olegir't 

ArohlteeiureMadSlnery,""  Aiago'a  JU/e  Watt." 

-^W.<A«saeas  Tat  tea,  Fensance. 

Ooneertlna  (the  Baaagon).  PowerfaltoaaaOi^eTed 
baritone,  Anglo,  ateel  vibratora,  new,  ia  loek  ease  ;  splendid  in- 
aownent,  coat  ti.   Offbra  ?~iAJU8  Socissy,  Wellington,  ttom- 


X  have  two  Bicyolaa,  48in.  and  SOin.    WBl 

anything  naefhl.— Apply  to£.  Cuius.  Bhciheras,  OsorL 

"ilnwHah  KEeBSliMiir,"  from  Mar  Jol.  ISS,  u» 
•reaentUBie.  Two  numbers  mtfalng.  azchange  "-"-isiitIi  r 
Inatromenta.  orhoolu  on  B«ttdlngOoBatnutioaw~W.T.  Jea»H». 
117,  Portiaad-road,  Netting  HinT 

"OMftlUh  KeebMiio."    Wm  exalwBwe  tke  ha 

SI  vote,  ap  to  date,  X.  to  XKXIT.  iaclttaUra7nab«S.et«Bu^ 
complete,  withindioas.  For  Bsotogcaphlc  ApnMmtoaorBiqnk 
Offera.— W,  Immki,  6,  Percy  Cirena,  ulCagtoa,  WjC 

Faroel  of  Artiflolal  Sapphires  (five  does)  iatx- 

mage  tor  amall  QaWaniiad  wu  Oasdas  Jbtnaw.  fixate 
MMM  seat  tor  aUstamfoJ^K..  1«  Boas  TilIa/^  gsdSwj.  iha- 

DaUmayei's  iSteM'osTBpliio    l^tant 

giro  in  exchange  a  Stop  of  Pria* Ip«J  MoW  -npah 
and  tuned.— 8.  Axlidox,  Organ  noildtt,  E^prirr 


Wanted. 
Lxxs.    Will 
new,  voiced  M«H  i,t«u 
Para.  Nonhamptan 


Wanted,  a  food  OlolSiSackffroTUid.  metemiBt. 
WniglveinaxohaagealObriaOermwB  OIm*  Balh  .- la  Mto 
saayoaae.oos»plelo.-4.iAaxao«a.Phs€9C*apla8r»r' — '  ~ 
Northampton. 


Stroos'  baelEk«eaaed  foot  .tethe,  ftm.  e«irB,  mti 
bad.ffiriia.laafct«estseSO.  -Flarlrsttaaw  Weaiffh  Jiiln.i. 
Bafton«in->JrfM>adaio. 

'*1Kistonr  ^9na^mndi"  ^pitm  sew.  tfimmy 
taad,«ll»rlmaaad  claapa  jcoabSse.  >nnshswsw  Stf  <«os4  M 
MT.-^.  C,  DnleekTlUMbVtelaad. 

t  ttcw'HoFltmiit>f  "JBngfaic  dfin.  OfWc 

wllhflywhoel  and  pullOT.  tuiaed  «aa  polaM;  mr 
^ffSr.— J.  OsATMAji^sll.  Bolcoa>road.  Oansm. 


«iln.e«rolm,'U 


IiSthe  KMttUk  pairSlB.  centres,  faack-««aied.ie^ 
oealreaTtoce 'plate /rest,  and  eeshet,  all  ia  vcrtoct  ceaBSm, 
aarrsaasaabla  sge».-4q  .'Boltoa-anad,  Ha i  men . 

Sweetttaned  Ocsikn.SyeoQiidlotL  on  atend,  ani  tsu- 

blower.cost  £8,  la  perrcot  order.  Wanted.-^Bieyvl'.  ifarmmtaa, 
Bngllsh  Coneertitta,  or  Sbuttle  Treadle  Sewlnff-Maddsftr-Vs. 
enACXLSTOX,  Market  Hall,  Accriagton. 

$k  ^.itP.  JEboiwSaDOttl  JtoU«r,  jnnaatecdMaaL 
Bxdiai^etor  eaaat  ef  toob,  «raaythiagcsA&|iaaceKL-iS.Jtlk^ 
■t.  <aba*SHroad,  • ^^^  *• — *— *— 


Mateftoob.or 
,LoagsfcS3,M 


Wanted,  flrst-daas  Isandeoapa  Zseas,  i  «r  Msp. 

Will  give  Photo,  or  other  apparataa.— J.  McTKxaroaa,  iaraar- 

slhrar  hMSS;  u   al. . 

OwuT,  U,  l>esa-at«eet„  isho. 

BtofCHm,  8ttn.  (hiifllit),  leaarhanriaia,  andea**- 
ehaiM^rjar«sr^>aattia^l«Me*Aflv  Ijin.  — ifii^eaf  Isliw- 


YlctorU-etreef.  Sheffield. 

white  sane  B^motBod,  doohle 

toldlng  rSag  sad  ast.— S.  BaaBa, 
«ad,  l^satiih  iy>wn,  N.W.;  tor 


Tftble  Itairlste  and  Tettioal 

la  wocfenig  -eraer.  tor   Ha.  aerew-c 
above  after  6  p.m. 


BoOor.^H.^. 


X«the,»«in.  hafk-«eaaad,  flompood  smM<9^ml 
Tse,tor lUa.  hUycle.  Adiiaaa^a  shaTe^jiafsa  F.m. 

Model  Laaooiotlve  Copper  tBotter,  ein.  ^liadaa^ 
aaaa tm oomplate,  tor  saadel  elastrtaat  iIbi  ■iihsi.* 
ilrlock^oad,.BaT««alock'9ar«,  NrW. 

MD&ftmA  m^ht  ViAjBMOpe,  M^^Niie  JM^m, 
mdoaewJagnmshlae.aU  pettoat.  tor  irs—ianlnai  saiafas<* 
what  offeca?-<l>OaBtrri>»nlldi^i,  KsndsL 

6nMUBlMt  Vqne,  aaMaUe  I/wkaafft.  OadMR 

io  baliar,<«la.  by  Mn..  and  trteyc^, -ararha  fcaaasaaSfca, 
tS»/-A.  W.,    If,    Wsat  asreet,  Msaptead-^oUt.  aaaifrt    I 
Max. 

Vwoffood  tooed  ^oUms  asd  ^ew,  far  Wrpk.* 
e«8oa.-^.HoaaM,M,  at.    >awiad.atresl.ieis  hm.lJuwpw 


T1I1SEEFSBKJA22  OSUBBI. 


ei.  Ar  Os  «rsl  lajasr^  ead  64.  /or* 


IFor  Bale. 


^.jBTitt.   FffiToaniMaXi^e,  to.  M^- 
K-^tnet»  Boho.^T. 


B«Bd£riiiiD.— A  Xotoc  Jor  xtXL  I 
"  A  Book  which  overy  Baadaaian  ahfoatdhavs." 
T.  BAwsox,U4.Hinion-laas,etocfcpsrt. 


XmatmmiJam,  £6 :  7  etota,  wsbait  aaaa,  www 
paaMrorytaiybaard i  haigaia.  «, Osntw  aH»»lTgisr*-»^fc 

Xs«>teFA  ShotocmpiM.  Mijm,  j^ 

froBkSd.  plaJa,  ia.  BStoiiad    A.  JPaanMst,  TwHr- 
mlagham. 

XAatern  .Yhotosnislis  'to  Sna. 

aample  picture  ior  Sd.  in  ataapa.-^  PvxraaaT.' 


immi^ 


ZrleleK  XdtttsB, JLtiLromAtio  .Taaraee  iWga 
bert^ht.  UmsUght  ex«|8»ted,   "* """    "  ' 


nirmlngliam. 


U«.«-Fntr«as¥,  1 


Oau^tede  UmOUirbt  tfk|9tonrtiis«  m^^J? 

•Mdlaa,seB.   Urtof  Appamtat.lX-HCPaanaar' 

:OhFQiBAtrQpe.^«tth  5  Mras 
pletefkttmthe  manntocturar,  IOa.<-A.'F 
Sixiniaghaaa. 

Hazsumliuns*  aeoond'^ia&d 

AU  pdoea.->YsMAaiM  and  Oo.«tl7  and  10, 

.PIiyioa,aaQ0»94iaBd;  nfuatdjem ,5*^*2; 
airs  •howKooflU.— TaxASwa  sad  Co..  1S7  a»4  !«»  »•»'•■• 
laUngton. 


ICaffiieelum  Ribbon. !»««» Ito  ttcsslj^gjj' 
3d.  per  loot,  po«Lficas<?Ib  ■&am.aaP>«flaft  Jaas-***'"*^ 

'pFof.  Kennedy,  Dnblin,  wJU  «^  h»  I«*ia»fc 
Com  or  Bunion  Care  (atate  which;  (or  Ur- 


"The  Feet.  «d«owto5aMf ' 

Frotomer  KnaxanT^Saiawi.   gampMat  wart^*  ^T^  ^ 

Notloe.-*If  Ttef.  KsBn^jf^-Ogna  or  Jw»« 
Levies  flaMa  So  oaas*  Wmwiaaty  .icWbeiWui*^  . 

letwl).    «eiid   tor   JUuaiatal  orsrisr,  pa«    ■" 


BaoTHsaa,  Dublin. 


Uaboh  17,  1882. 
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SAUWATSiaNALinraAFPLIAHCBS 
AT  THE  CBTSTAL  PALACE  ELEC- 
TRIC EXHIBITIOir. 

REGENT  railway  accidents  which  have 
exposed  the  defects  of  some  of  the 
existing     methods     of     signalling     have 
DstaraSy  made  the  appliances  exhibited  at 
the  Palace  Exhibition  objects  of  mnoh  at- 
tention, and  as  nearly  every  really  useful 
system  is  shown  in  working  order  (that  is» 
when  not  disarranged  by  the  carelessness  of 
experimenters),  the  public  have  an  oppor- 
tunity, not  often  afforded,  of  becoming  ac- 
quainted with  the  signalling  arrangements 
commonly  adopted    on   railways.    Besides 
the  standard  systems,  as  they  may  be  called, 
there  are,  however,  several  novelties  which 
are  more  or  less  adapted  to  remedy  defects 
which  are  inherent  in  or  appertain  to  the 
well-known  devices,  and  these  we  shall  en- 
deavour to  describe  as  minutely  as  possible. 
The  London,   Brighton,  and  Soutn  Coast 
Bailwav    Company     exhibit   the    me^ods 
adopted  on   their  line  at  various  periods, 
mduding    Saxby   and    Farmer's  union  of 
"lock"  and  "block,"  whUe  the  London 
and  South- Western  show  Preece's  system  in 
working?  order  for  a  block    section,  with 
three   signal-repeaters  to    indicate  to    the 
\  signalman  in  the  boxes  the  position  of  the 
semaphore    arms.     Mr.    Spagnoletti*8   ar- 
rangements   as    employed    on   the   Qreat 
Western  are  also  shown,  and  as  we  have  pre- 
viously mentioned,  Mr.  C.  y.  Walker,  themeo- 
trical  engineer  of  the  South  Eastern,  exhibits 
a  unique  and  ohronologically  arranged  col- 
lection of  instruments  used  for  signalling 
puroosea.  All  of  these  are  tolerably  familiar 
to  those  interested  in  the  subject,  as  they 
are  fully  described  in  the  text-books ;  but 
03  the  exhibit  of  W.  B.  Sykes,  shown  in 
very  larea  scale  model,  we  have  perhaps  the 
most  advanced  and  most  perfect  combina- 
tion of  Hie   electric  lock  and  block.    This 
mtem  lias  been  in  use  for  some  years  on  the 
London,    Chatham,    and    Dover,    and  the 
Metropolitan  Bistnct,  and  is  probably  as 
aear  perfection  as  it  is  possible  to  go.    It 
\b  shown    as  working  between  three  sig- 
nalling points,  and  those  who  are  sceptical 
^an  try  for  themselves  how  far  it  is  possible 
\o  break  it  down,  and  set  signals  eo  as  to 
^auae  an  "  accident."    The  system  is  based 
m  the  mechanical  union  between  the  lock 
md  block,   and  every  signal  given  requires 
iie  attention  of  at  least  two    signalmen, 
rhus,    suppose  we  designate  two  signal- 
xtxes  as   A   and  B,  A  cannot   lower   his 
emaph<n*e  nntil  B  releases  his  lever,  and 
ler  eontra,  B  cannot  lower  bis  semaphore 
or  a  train  an  the  opposite  direction  until  A 
las  released  the  lever  by  electrically  removing 
<  pin  from  the  stop  in  the  lever.    Suppose 
.  train  to    be    approaching  A's  box,  and 
ravelling  towaris  BV,  A  send^  the  call  to 
{,  and  receiving"  line  dear,"  sends  another 
ignal  iwhich  releases  the  lever  in  B*s  box, 
nd  enables  the  latter  to  pull  off  his  signal, 
rhich  he  can  pat  on  again,  but  not  ''off" 
ntil  he  g^ves  '*line  dear  "  a  second  time, 
has  two  trains  cannot  be  in  one  block- 
Kstion  at  the  same  time,  except  by  consent 
f    two    signslmen.      Similany,  by   com- 
[nations     of    electrical    and     mechanical 
rrangements,  it    is    impossible    to    pass 
rains    by  ngnal  while^a   siding  is  open 


for  shunting,  as  the  fact  that  the  points  are 
open  for  the  siding  effectually  locks  the 
main-line  si^^ls.  On  the  other  hand, 
points  for  sidings  cannot  be  opened  if  a 
''line  dear  "signal  has  been  given  to  a 
main-line  train,  until  that  train  has  passed 
out  of  the  section.  Thus,  unless  two  ngnal- 
men  at  diffbrent  boxes  make  the  same 
blunder,  it  is  impossible  for  an  acddent  to 
occur,  provided  the  drivers  of  the  trains  pay 
attention  to  the  signals.  It  will  be  readily 
understood  tbat  such  a  system  would  have 
prevented  the  Canonbury  "  acddent,"  which 
may  be  taken  as  an  extreme  case  of  railway 
blundering  that  would  have  been  simply 
impossible  if  the  signalling  arrangements 
haa  been  on  the  plui  just  described.  AH 
the  systems  we  have  mentioned  are,  how- 
ever, thrown  out  of  use  by  dense  fogs,  and 
by  occasional  defects,  and  attempts  have 
been  made  by  enthusiastic  inventors  to  per- 
suade the  railway  companies  to  employ 
what  may  be  termed  automatic  systems, 
not  that  they  are  really  automatic,  dis- 
pensing with  the  services  of  signalmen,  but 
as  complementary  signals  appealing  more 
directly  to  the  driver  than  the  semaphores, 
for  which  it  may  be  said  he  has  to  look  out. 
Even  in  the  case  of  fog,  however,  the  Sykes* 
system  has  been  found  to  answer  remarkably 
well,  for  the  simple  reason  that  a  signalman 
cannot  allow  a  train  to  leave  until  the 
si^alman  in  advance  has  rdeastd  the  lever, 
Still,  fogs  are  not  unknown  in  London  so 
dense  that  the  driver  cannot  see  even  the 
post,  let  alone  the  semaphore,  and  in  such 
cases  fog-men  are  employed— introdudng 
yet  anouer  dement  of  human  fallibility. 
To  provide  for  such  conditions  as  these 
several  devicea  in  the  shape  of  dectrio  gongs 
working  in  connection  with  the  signals  have 
been  invented,  and  one  of  the  Simplest  of  these 
is  Sullivan's  electric  fog  and  night  signal, 
shown  in  a  working  modd  in  the  Eastern 
Qallery  at  the  Palace.  This  arrangement  is 
simple,  not  likdy  to  get  out  of  order,  and 
certainly  more  trustworthy  than  the  average 
fogman.  It  consists  sim^y  of  a  small  l^r 
placed  parallel  with  the  rail,  and  projecting 
slightly  above  its  surface  when  the  signal- 
arm  is  "  on,"  or  at  danger.  The  wheelof  a 
psssing  engine  dejHredses  this  bar,  and  rings 
a  |>owerfur ffong  in  a  box  near  the  post; 
while,  should  the  signal  be  "off,"  the  bar 
is  drawn  bdow  the  levd  of  the  rail,  and  the 
gong  is  not  sounded.  The  signal  is  entirdy 
under  the  control  of  the  signalman,  and  can 
be  worked  dther  electrically  or  mechanically 
in  connection  with  or  separate  from  the 
semaphore.  It  is,  in  fact,  a  type  of  a  usef ol 
dass  of  signals,  which  can  be  so  arranged 
as  to  supplement  the  ordinary  semaphores 
in  dear  weather,  and  to  act  as  substitutes  in 
the  event  of  fog  or  derangement  of  the  ap- 
paratus. 

The  British  and  Irish  Telephone  Co.  ex- 
hibit a  working  model  of  Heddiffe's  fog- 
signal,  which  differs  so  far  from  that  just 
mentioned,  that  the  "  signal"  itself  is  given 
on  the  engine.  In  this  arrangement  we 
have  the  usual  magnet  and  armature,  the 
latter  carrying  a  projection,  which  rubs 
against  a  long  lever  carried  alongside  the 
engine,  in  about  a  line  with  the  centres  of 
the  driving-wheels.  This  lever  actuates  a 
small  semaphore  placed  on  a  levd  with  the 
driver's  eves,  and  also  sounds  the  whistle, — 
a  crude  idea,  which  does  not  commend  itself 
by  the  finish  of  the  model.  Several  better 
devices  have  been  described  iu  our  back 
volumes,  and  so  long  ago  as  Feb.  5,  1875, 
we  gave  an  account  of  Sir  D.  Salomons' 
system,  which  was  so  far  complete  in  details 
as  not  only  to  call  the  driver's  attention,  bat 
actually  to  shut  off  steam  and  apply  the  Innke 
for  him.  That  system  (see  p.  516,  VoL  XX.) 
necessitated  a  central  insulated  rail,  which 
was  so  connected  to  the  engine  that  on  the 
latter  entering  a  block  section  already  occu- 
pied a  bell  would  be  ruuK,  or,  as  before 
explained,  the  steimmight  oe  automatically 


shut  off.  A  practicilly  identical  system  was 
patented  last  year  by  a  Mr.  Putnam,  of  New 
York,  and  in  the  Ooncert-room  Gtallerv, 
Messrs.  Apps  exhibit  a  nicely-finished  work- 
ingmodel  of  the  system  invented  by  Mr.  T. 
T.  f  oweU,  of  Harrogate.  In  this  we  have 
the  insulated  centre  rail  or  wire  in  contact 
with  the  train  by  means  of  light  wheds  and 
rods,  a  couple  of  signal-boxes,  and  bdls,  &c. 
Levers  at  the  side  of  the  rails  are  depressed 
by  che  passaffe  of  the  train  and  give  notioe 
in  t^e  dgnal-boxes,  while  tapx>er-keys  on 
the  engine  and  guard's-van  enable  dther 
drivei'  or  guard  to  communicate  with  the 
signalmen,  and  the  latter  can,  of  course, 
oommiftiicate  with  them.  The  modd  is 
sufficient  to  show  that  a  railway  worked  on 
this  svstem  would  form  an  dectric  circuit,  or 
combination  of  circuits,  by  which  not  only 
would  signalmen  be  able  to  communicate 
with  trains  approaching  their  boxes,  but  the 
manager  could,  by  means  of  an  indicator, 
locate  the  position  of  any  train  at  any  given 
time ;  further,  platd«yers  ooidd  inform 
signalmen  promptly  of  anv  defect  in  the 
rc^,  and  passengers  could  communicate 
with  the  driver  or  guard.  The  difficulty  is 
the  centre  insulat^  lail,  which  would  cost 
something ,  and  the  insulation,  we  are  afraid, 
would  be  a  source  of  troable.  In  some 
respects,  Mr.  Powell* s  system  is  more  com- 
plete than  that  of  Sir  B.  Salomon's,  for  i^e 
latter  breaks  his  centre-insulated  rail  into 
"  Uock  sections  "  ;  but  we  do  not  think  that 
dther  plan  is  likely  to  be  adopted  for  some 
time.  A  really  useful  invention  is  shown  in 
the  Eastern  Gbdlery  in  th^  shape  of 
King's  patent  electric  railway  signal, 
whidi  is  specially  adapted  for  use 
on  single  Imes  in  sparsdy  -  populated 
ootmtries,  or  where  the  amount  of 
traffic  wfll  not  allow  of  a  competent  and 
ample  staff  of  signalmen.  In  the  modd  we 
have  a  single  line  with  a  branch  to  a  siding 
and  three  posts,  one  of  which  oontaios  a 
dock  capable  of  indicating  time  up  to  15 
minutes,  and  a  semaphore  put  "on"  by 
mechanical  means  as  the  train  passes  over  a 
lever  treadle  levd  with  the  rails.  This  sema- 
I^ore  is  put  to  *'  off  "  by  means  of  electridty 
when  the  train  reaches  the  next  post,  where, 
at  the  same  time,  it  puts  the  second  signal 
at  danger.  The  use  of  the  dock  is  not  quite 
apparent,  for  the  inventor  can  scarbdy 
expect  his  system  to  be  adopted  in  crowded 
districts,  but  for  certain  purposes  it  will  be 
employed  in  the  following  way :— Thedodc, 
say,  is  at  post  A :  a  driver  approaching  and 
finding  the  signal  "off"  wul  see  by  the 
dock  how  many  minutes  have  elapsed  since 
the  previous  train  passed  into  that  block 
section,  and  as  his  engine  passes  the  post  it 
will,  as  explained  above,  put  the  semaphore 
at  danger  and  the  dock-hand  back  to  zero. 
When  the  engine  passes  post  B,  it  again 
runs  over  a  treadle,  which  puts  the  sema- 
phore at  B  to  danger  and  clears  the  block 
section  in  the  rear  by  lowering  the  sema- 
phore at  A,  where  the  dock-hand  again 
mdicates  the  number  of  minutes  since  the 
engine  passed.  Suppose  post  B  guards  the 
entrance  to  a  siding,  the  engine  which  passes 
A  and  enters  the  block  between  A  and  B 
puts  a  special  semaphore  at  danger  at  B  by 
means  of  electridty,  and  thus  gives  warning 
that  a  train  is  approaching,  and  that  the 
pointsman  must  bie  ready  to  dear  or  i^  pass 
into  the  siding,  as  the  case  m^  be, — a  lever 
at  B  working  a  simal  at  0  to  indicate 
whether  the  branch  or  siding  ii  dear. 
The  arrangements  are  all  under  cover, 
and  the  treadles  and  other  accessories 
are  so  arranged  that  the  signals  work 
at  the  same  speed  whether  a  fast  or 
slow  train  passes;  in  fdct,  the  details 
have  been  carefully  worked  out,  and  the 
system  will  no  doubt  find  employment  in 
America,  Australia,  and  other  places,  as  well 
as  in  large  goods  stations  with  long  lengths 
of  sidings.  Another  device  worth  notioe  is 
found  in  the  Southern  Gallery,  where  Dr. 
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PEACTICAL  NOTES  ON  PLTTHBINS.- 
XXIX.' 

By  P.  J.  Dayibs,  H.V.A.8.P.,  &c. 
Stool-Valve*. 

FIG.  148  shows  the  stool-Talye  with  Btoffing- 
box,  for  fixing  UDdeT  the  seat  of  a  w.c, 
attached  to  the  uprMder.  I  gaye  a  fall  descrip- 
tion of  it  last  week. 

e  i   CJI46  . 


^^_(°Q\ 


The  Bellows  Beffn  ator. 
*Bo  far  ae  reliance  is]  oonoeroed,  this  closet* 
-Take  regulator  i^  uoqnestionably  the  best  yet 
(introdooed;  it  is  idmply  a  lantern  bellows, 
wiUi  copper,  or  other  metal  casing,  as  shown  at 
Fig.  156.  P  is  the  casing,  L  the  bellows  fixed 
round  the  top  of  the  casing ;  the  action  is,  that 
the  raising  of  the  handle  K,  Fig.  84  (whereon  is 
fixed  a  spar),  brings  up  the  vaWe- lever  N,  Fig. 
142,  and,  with  it,  the  rod  of  the  bellows  J,  or 
3,  lig.  166.    When  the  handle  is  dropped,  the 


nsed  as  a  lubricant,  it  ymj  soon  becomes 
cloggy,  and  eren  glycerine  will  not  be  f onnd  a 
p^d  lubricant  for  any  length  of  time,  thooffh  it 
IS  far  better  than  common  oil,  more  especially  in 
the  winter  season.    A,  Fig.  167,  is  the  cylinder, 


within  which  the  piston,  D,  works.  On  raising 
this,  air  gets  below  J,  and,  when  the  lever  or 
rod  is  depressed,  the  bucket  J  of  the  pitton  ex- 
pands, and  so  keeps  the  valve  •lever  from  sud- 
denly falUng  ;  but,  by  opening  the  regulating - 
screw  0,  the  indosed  air  is  released,  and,  in 
proportion  to  the  opening,  so  tbe  piston,  with 
the  closet-valve,  is  allowed  to  fall  and  dose  the 
seating.  Thiskind  of  regulator  is  shown  at  Fig. 
157i.,  as  generally  fitted  to  a  stool*valve  on  an 


^/   G.Jty7A 


'  apparatus  is  prevented  from  falling  back  quickly 
by  reason  of  the  bellows  expanding  and  dis- 
placing the  air  from  within  the  casing,  in  pro- 
.49ortion  to  tbe  opening  of  the  regulf^ing-tap, 
A  A.  It  is  not  unusual  to  make  these  bellowe 
to  take  in  the  air  through  the  regulating- cock, 
instead  of  expelling  it ;  but,  under  any  circum- 
ftanoes,  the  M&me  end  is  attained,  that  is  to  say, 
the  lever  with  valve  is  allowed  to  dose  slowly. 

Oil  Braaa  Oloaet-Begul*tora. 

Thoroughly  practical  men,  I  am  sure,  will 
agree  with  me  when  1  »ay  that  I  cannot  recom- 
mend the  legulators,  inafmuch  as  where  oil  is 


*  Fraia  Ihe  BuOding  ^.  tet.   AU  righti  leseived. 


iron  frame,  MN,  in  damp  places,  where  the 
bellows  are  likely  to  decay.  J  is  the  regulator. 
In  such  situations  glvoexine  (or  quioksilver) 
should  be  used,  instead  of  sweet  oil. 

Oottage  Cloaet-Valvea  with  Diaphragms. 

These  valves  will  be  shown  at  Figs.  168  and 
169,  which  we  are  compelled  to  hold  over  till  next 
week.  Fig.  168  is  the  supply-pipe  to  come  from 
below  and  be  connected  at  I,  which,  in  many  in- 
fctanoes,  will  save  a  bend,  as  also  some  lead 
piping.  Fig.  169  shows  tbe  valve,  having  the 
inlet  on  top  at  I ;  this  will  be  found  very  suitable 
in  cases  when  the  pipe  has  to  be  run  down  the 
left-hand  side  of  a  wo.,  and  will  also  save  a 
double  bend.  These  doset- valves,  however,  as 
generally  made,  are  very  objectionable,  for  ex- 
emplification of  which  see  Fig.  160  ;  this  is  the 
cottage  doset- valve,  with  diaphragm  in  section. 
I  is  the  inlet,  F  the  outlet,  and  M  the  brass  part 
of  the  valve,  to  wbioh  is  fixed  the  indiarubber 
X.  This  valve,  in  order  to  keep  it  perpen- 
dicular to  the  seating,  has  a  guide-nut,  T, 
h<iving  spurs  or  feathers,  see  P  Q  R  S,  also  N  T. 
This  blocks  the  water-passage,  and  often  to 
the  extent  of  three  fourths  of  the  water-way,  so 
tbatit  is  simply  absurd  to  use  an  inchvalve  in  con- 
nection with  an  inch  pipe.  Such  a  valve  as  the 
one  illustrated  should,  therefore,  never  be  used. 
These  valves  though,  be  it  understood,  are 
capable  of  improvement ;  for  instance,  instead 
of  using  the  feathered  nut,  as  shown  in  the  dia- 
gram, and  commonly  made  for  these  valves,  let 
the  top-plate  V,  just  where  the  spindle  enters  at 
W,  be  made,  as  shown,  longer  than  those  at 


Figs.  168  and  169,  and  so  let  this  guide  a&d 
steady  the  valve.  There  w  no  reaien  why  thk 
should  not  be  done. 

Single  Diaphragm  Waate-Prevsatiaff 
Valvea. 

Fig.  160a  represents  one  of  the  fint  angle 
diaphragm  waste-preventing  valves  made  hjmj 
late  firm  at  bomsey  and  Being's  Gro«;  thi 
same  have  been  made  to  a  very  great  extent,  on 


account  of  their  extren^e  simplicity.  TlM^m 
suitable  for  a  servant*8  doset,  or  may  bi  fixed 
over  a  Bervice*box  for  either  valve  «?•• 
closets.  G  is  the  seating  to  be  soldered  to  ^ 
bottom  of  the  cistern,  and  over  the  dovn>|>pt 
I,  or  this  may  be  connected  by  nut  andaoevlo 
the  cistern.  M  is  the  pull-up  spiadk  fo 
attaching  the  copper  wire  toD  (whSohnsjba 
made  to  work  through  a  stuffing-box  at  F),  ^ 
spindle  for  actuating  the  flexibto  diaphngm  L. 
This  diaphragm  is  fixed  at  H  to  tbe  nng  Fi 
which  is  also  connected  to  the  valve-plats^ 
At  B  is  a  small  regulating-hole,  for  the  m«^ 
of  allowinff  the  descent  of  thevalfe  vhuitbe 
spindle  is  bein^  hdd  up.  ^^ 

The  action  u  that,  on  pulling  up  ^  V^ 
D,  it  brings  up  the  flexible  ^phnga.  M 
with  it,  the  outlet- valve  A ;  hui,  as  the  top,  Q. 
limits  tbe  amount  of  lift  to  both  diaphiagaiv 
valve,  the  flexibility  of  the  diaphragm  afl>*^ 
the  valve  to  descend  slowly,  and  so  catirf** 
water  frem  above  and  bdow  the  valve  aittS- 
This  valve  has  been  made  to  work  vnie  ^ 
closet  seat,  and  is  done  by  making  the  ciiiaf  h 
watertight  with  a  stuffing-box,  im  bj  entfg 
a  thread  either  at  J  or  any  other  part  dw 


valve-casing.    Of  course,  in  this  latte  <*• 
the  spindle  If  is  T  ' 


I  best  worked  with  a  lever. 


Diaphragm  Waste- PreventiBf  Qm^ 

Cottar  Yalvefl. 
Fig.  161  iUustrates  a  double  diapbragm  ni^ 
preventer  valve.  It  has  an  improvement  «w^ 
that  shown  in  Fig.  160,  inaimnflb  «  "J 
feathered  nut  is  here  dispensed  ^^Ji**?: 
spindle  made  to  work  through  a  ^ode  o  «■ 
top.  To  understand  the  action  aotefl»wUj^ 
ing  particulars:  SupposeaUtobefon  rfnw 
l.e.,  between  D,  W\  7.  ko.,  V  to  *•«*» 
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inlet,  tnd  A  the  outlet ;  then  pull  up  the 
gpm41e  P  of  the  top  diaphragm  B  ;  this,  bj 
xeaMm  thtt  the  water  is  between  the  two  dia. 
phngms  will,  so  to  speak,  enck  np  the  other 
diAphrsgm  D,  thereby   opening    the   valve  at- 


or  it  may  be  sorewed  into  a  pipe  ;  this,  thongh, 
only  under  exceptional  circumstanoes,  as  the 
cost  of  the  valve  at  Fi^.  163  is  nearly  double 


tidhed,  when,  of  course,  water  will  ran  to  the 
w.c. ;  but  by  reason  that  there  is  a  small  hole  F 
in  the  bottom  diaphragm,  and  that  this  dia- 
phragm has  weight,  the  water  will  run  up 
throQgh  the  hole  F,  and  allow  the  diaphragm  D 
with  the  valve  8  to  descend  slowly,  and  aspain 
cover  the  seating ;  this  happens  notwithstancung 
that  the  lever  and  top  diaphragm  are  being  held 
up. 

Sappose  6U3h  an  action  to  have  taken  place, 
and  drop  the  lever,  the  top  diaphragm  will  fall 
and  aena  out  water  from  between  the  diaphragms 
through  the  small  and  simple  rdief-valve  E, 
which  opens  downward;  the  arrows  indicate 
the  direction  in  which  the  water  rushes  during 
the  time  the  valve  is  in  action — t.^.,  during  the 
upward  or  downward  motion.  ^IZl 

Double-Aotion  Waste-Preventer  Valves. 

The  Hetropolitan  and  other  water  company's 
Acts,  especially  that  dated  1871,  has  created 
much  agitation  and  not  a  little  enterprise  and 
inventive talentin  themauuf  acture  of  water-closet 
valves,  which  mav  very  easily  be  accounted  for 
bj  reference  to  the  following  items  in  the  Act. 
It  will  be  seen  by  Clause  21,  which  I  here  insert, 
that  the  supply  of  water  to  closets  is  limited.  It 
Bays:— 

<* Every  water-closet  cistern  or  water-closet 
Mrvice-box  hereafter  fitted,  in  which  water  sup* 
plied  b^  the  company  Is  to  be  used,  shall  have 
in  efficient  waste-preventing  apparatus  6o  con- 
rtrocted  as  not  to  be  capable  of  discharging 
nore  than  two  gallons  of  water  at  each  flush." 
Bat  it  does  not  make  any  btipulation  as  to  the 
lumber  of  times  you  may  repeat  the  flushes. 
Sere  is  the  result :  by  referring  once  more  to  Fig. 
147  you  will  observe  the  valve-doeet,  and  above 
t  the  cistern  with  the  double- action  waste- 
treventing  valve,  capable  of  discharging  the 
wo  gidlons  twice  over,  but  at  different  intervals, 
^hese  after-flush  valves  should  be  thoroughly 
loderstood  by  every  plumber,  for  the  reason 
hat,  like  most  other  water  fittings,  their  good 
r  bad  working  will,  to  a  great  extent,  depend 
pen  the  treatment  they  receive  from  him. 
Svery  builder  or  master  plumber  should  bear 
liis  well  in  mind,  as  my  experience  has  taught 
le  that  half  the  best  sanitary  fittings  (more 
specially  valves)  are  spoilt  by  the  dumainess 
r  careleaanees  of  unskilled  workmen, 
ilg.  162  is  a  section  of  one  of  the  Double- 
;tion  Water- waste  Preventers  (for  the  method 
!  fixing  and  elevation  see  Fig.  147)  for  fixing 
i  a  cistem  under  water.  B  is  the  tinned  seat- 
ig,  to  be  wiped  over  the  mouth  of  the  down- 
ipe  leading  to  the  w.c,  ad  at  49,  Fig.  147. 
fh.  Fig.  162,  are  the  vaive-seatings ;  i  and  X 
t  the  suckers,  and  J  J  the  sucker-plates ;  BR 
le  regulating- holes,  GT  the  casing. 
Next  refer  to  Fig.  163,  which  illustrates  a 
Ive  similar  to  Fig  162,  the  difference  being 
at  Fig.  163  is  for  fixing  under  the  seat  of 
w.c,  and  consequently  the  body,  shell,  or 
lang  must  be  varied  from  that  shown  at  Fig. 
%  but  Hg.  163  may  be  fixed  and  used  either 
or  out  of  a  cistern ;  that  is  to  say,  the  outlet 
of  the  valve  may  be  screwed  to  the  bottom 
the  dfltem  with  on  ordinary  fly  or  bock-nut. 


that  of  162,  in  consequence  of  the  extra  strength 
required  for  the  body-shell  or  casing,  and  the 
extra  work  for  stuffing  nuts,  boxes,  &c. 

The  valve  WL,  when  fixed  to  work  under 
heavy  pressure,  is  made  with  loose,  retarding 
pistons,  and  chambers,  as  shown  by  the  dotted 
lines  at  79  and  80 ;  this  is  nothing  more  than  a 
water- cushion  or  cataract,  as  shown  at  K,  Fig. 
153.  The  real  use  of  the  water- cushion  in  Fig. 
163  is  to  prevent  the  slamming  of  the  valves; 
whilst  the  u»e  of  the  same  in  Fig.  153  is  to 
keep  the  valve  open  for  a  paiticular  period.  It 
also  acts  as  a  preventative  to  slamming;  If  a 
flexible  diaphragm  is  used,  as  illustrate  at  L, 
160  A,  or  a  ball  connected  to  the  valve-dish, 
the  valve  cannot  drop  off,  and  the  valve  conse- 
quently falls  slowly,  accordingly  as  the  ball  or 
diaphragm  may  expand,  open,  or  fall. 

{To  be  continued,) 


boia,  or  an  ellipise.  In  the  latter  case  only  can  it 
become  a  permanently  attached  member  of  our 
system.  If  the  velocity  of  the  comet  when  at  the 
earth's  distance  from  the  sun  exceeds  26  miles  a 
second,  the  comet  most  go  off  into  space,  never  to 
come  back  to  us.  If  the  comet  is  going  less  swiftly, 
its  path  will  return  into  itself,  and  it  will  visit  us 
periodically  after  longer  or  shorter  waaderings.  In 
the  case  of  many  comets.  ineludin|[  the  brightest 
comet  of  last  year,  their  velocity  is  so  near  the 
parabolic  limit  that  it  is  scarcely  possible,  from 
observations  made  in  the  small  part  of  their  orbit 
near  the  sun,  to  be  quite  sure  whetiier  they  will 
return  to  us  or  not.  A  number  of  oomefei,  chiefly 
small  ones,  are  certainly  periodic,  and  of  some 
comets  several  returns,  true  to  the  calculated  time, 
have  been  observed. 

The  small  portion  of  the  comet's  life  during 
which  we  are  aUo  to  study  it  is  quite  unlike  its 
ordinary  humdrum  existence.  It  consists  of  the 
short  period  of  extreme  excitement  into  which  it  is 
thrown  bv  a  more  or  less  near  approach  to  the  sun — 
a  state  ox  things  which  is  accompanied  by  rapid 
and  marvellous  changes,   often  on  a  stapendous 


ON  COMETS.* 

By  William  Huoonra,  D.C.L.,  LL.D.,  F.R.S. 

AT  the  present  moment  there  is  no  consensus  of 
opimon  as  to  the  nature  of  comets.  But 
within  the  lost  few  years,  from  two  opposite  direc- 
tions—from the  use  of  the  spectroscope  and  from 
mathematical  investigation  applied  to  flie  periodical 
displays  of  shooting  stars— much  knowledge  has 
been  gained  of  their  nature,  though  there  are  still 
many  points  on  which  we  can  only  speculate.  It 
is  my  purpose  this  evening  to  give  chieif  prominence 
to  the  new  knowledge  which  these  two  methods  of 
research  have  placed  within  our  reach,  and  to  dis- 
tinguish as  dearly  as  may  be  possible  between 
what  we  know  about  comets  and  what  is  not  more 
than  speculation. 

To  carry  out  this  purpose  we  must  first  study 
carefully  the  phenomena  which  have  to  be  ex- 
plained, namely,  the  essential  appearances  and 
changes  which  comets  present  during  their  approach 
to  the  sun,  at  the  time  that  they  are  visible  to  us. 

It  is  not  necessary  here  to  describe  in  detidl  tiie 
more  purelv  astronomical  side  of  the  subject.  It 
will  be  sufficient  to  say,  in  two  words,  that  ssme 
comtts  have  become  permanent  members  of  our 
system,  whUe  others  probably  visit  us  once  only, 
never  to  return.  It  depends  upon  a  comet's  velocity 
whether  its  course  should  be  a  hyperbola,  a  para- 
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1.  The  nucleus.  With  the  aid  of  a  telescope,  in 
the  heads  of  most  comets  a  minute  bright  point  may 
be  found.  This  apparently  insigninoent  speck  is 
truly  the  heart  and  kernel  of  tfis  whole  thing— 
potentially  it  is  the  .comet.  It  is  this  small  ^rt 
alone  which  conforms  rigorously  to  the  laws  of 
gravitation,  and  moves  strictly  in  its  orbit  If  we 
could  see  a  great  comet  during  its  distant  wander- 
ings' when  it  has  put  off  the  gala  trappings  of 
peiihelion,  it  would  be  a  very  sober  object,  and 
consist  of  little  more  than  nucleus  alone.  It  is 
only  this  part  of  the  comet  which  can  have  any 
claim  to  solidity,  or  even  appreciable  wei^t. 
Thoush  many  of  the  telescopic  comets  are  of  ex- 
tremely small  mass,  nuoleiis  included-HK>  smalL 
indeed,  that  they  are  unable  to  perturb  such  small 
bodiea  as  Japiter's  satellites— yet  in  some  Utf^ 
comets  the  nucleus  may  be  a  few  hundred  miles  m  . 
diameter,  and  may  consist  of  solid  matter.  I  need 
not  say  iJiat  the  collision  of  a  cometary  nudeos 
of  this  order  with  the  earth  would  be  fraught  with 
danger  on  a  verywide  scale. 

2.  The  eom%.  This  appears  usually  as  a  luminous 
fog  sarrounding  the  nudeus,  and  gradually  shad- 
ing off  from  it.  The  nudeus  and  the  coma  foum 
together  the  head  of  the  comet. 

8.  The  tail.  The  tail  may  be  considered  as  a 
continuation,  in  a  direction  opposite  to  that  of  the 
sun,  of  the  luminous  fos  of  the  coma.  This^ 
appendage  may  be  soarcely  distinsuishable  as  a 
snght  dongation  of  the  coma,  or  it  may  extend 
hsJf  across  the  heavens,  and  be  many  millions  of 
miles  in  length*  The  tail  may  be  single,  or  com- 
posed of  sevwal  branches. 

We  must  now  study  more  dosdy  the  cometary 
appearances  as  they  may  be  seen  when  a  large 
telescope  is  directed  to  a  brilliant  comet.  I  have 
selected  for  this  purpose  the  Great  Comet  for  1858, 
and  I  shall  exhibit  on  the  screen  a  series  of  views 
of  this  comet,  taken  at  intervals  of  a  few  days.  The 
first  set  shows  the  growth,  position,  and  form  of 
the  tail,  as  a  whole.  The  second  group  represents 
the  more  detailed  structure  and  dianges  of  form  of 
the  head  of  the  comet,  as  viewed  in  a  larse  tele- 
scope. These  views  are,  of  course,  from  sketches 
made  at  the  telescope.  Last  year  several  attempts 
were  made  to  photograph  the  comet  which  appeared  • 
in  Jane.  M.  Janssen  has  kindly  sent  me  a  positive 
taken  from  the  original  negative.  M.  Janssen  pur- 
posdy  sacrificed  detail  in  the  head  of  the  comet, 
for  the  sake  of  obtaining  the  structure  and  form  of 
the  tail,  exposing  the  plate  for  thirty  minutes. 
From  a  canfol  examination  of  several  similar 
negatives,  Janssen  made  a  drawing  of  the  comet. 
Mr.  Common,  at  Ealing,  with  a  fine  three-foot 
reflector  of  his  own  construction,  also  photographed 
the  comet,  but  his  object,  different  from  that  of 
Janssen,  was  to  get  the  form  of  the  nucleus.  For 
this  purpose  he  gave  an  exposure  of  only  ten 
minutes— far  too  short  to  obtam  an  impression  ol 
the  tail.  The  comet  was  also  photooaphed  by  Dr. 
Draper,  of  New  York.  My  own  work  was  confined 
to  the  comet's  spectrum,  of  which  I  shall  speak, 
presently. 

We  may  now  advance  to  the  consideration  of  two- 
primury  questions : — 

1.  Does  a  comet  shine  wholly  by  reflected  solar 
light,  or  has  it  also  light  of  its  own  ? 

2.  Of  what  material  is  a  comet  composed  P 

The  spectroscope  has  furnished  us  with  informa- 
tion on  both  these  points.  The  first  successful 
amilioation  of  the  spectroscope  to  a  comet  was  in 
1864,  when  Donati  discovered  in  its  light  three 
bright  bands.  In  1866  I  was  able  to  distinguish 
two  kinds  of  light  from  a  tdescopic  comet— the  one 
kind  giving  a  continuous  spectrum  and  presumably 
solar  light,  and  the  other  a  spectrum  of  three 
bright  bands,  similar  to  those  which  had  been  seen 
by  Donati.  But  in  1868  a  great  advance  was 
made.  The  dose  agreement  ox  measures  I  took  ef 
the  hands  of  the  comet  b  of  that  year  with  those  I 
had  previoudy  taken  of  the  spectrum  of  certain 
compounds  of  carbon  led  me  to  compare,  directly, 
in  conjunction  with  my  friend  Dr.  W.  Allen  Miller, 
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ike  tpeotram  of  the  induotiom  iMok  in  oleiftiU  gM, 
with  the  oomet*8  tpeetrttm,  in  Um  manner  shown 
Qpoa  the  loreem. 

There  ooold  be  no  longer  anj  donbt  of  the 
omenen  of  chemical  natore  of  the  cometary  etoff 
with  the  ffaa  we  were  neing—in  fact,  that  carbon, 
in  tome  form  or  in  wme  state  of  eombination, 
eziated  in  the  cometary  matter.  From  that  time 
•ome  twenty  comets  have  been  examined  by  diiferent 
obserrers.  The  gaoeral  doee  agreement,  nolwith- 
•tandittff  some,  small  divergences,  of  the  posttio^s 
o^thethffee  bandi  with  those  seen  in  the  iame 
■peotram  of  hydrooaibons,  leaves  no  doubt  what- 
evsr  that  the  oiiginal  light  of  cornels  is  really  due 
to  matter  eontainiAg  carbon  in  combination  with 


At  fixst,  indeed,  for  certain  reasons,  I  waa  lad  to 
eonaiderihisspeotram  to  be  that  of  caibon  itself  in 
the  form  of  gas :  a  view  sHU  held  by  somephyskisto; 
bat  subeeqosnt  reseaiehes  by  several  eapecimental- 
ials  on  thm  «oint  m»ear  to  me  to  be  etreagly  in 
fapvevr  of  carbon  combined  with  hydrosen. 

Last  year  another  advance  was  made.  For  the 
int  time  since  the  speolrosoope  has  been  in  the 
hands  of  the  astronomer,  the  coming  of  a  bright 
eomat  made  it  possible  to  extend  this  mode  of  re- 
maioh  into  the  more  refrangible  region  ef  the 
apeoliwn.  Making  nee  of  the  appaiatas  and 
avaageaasBits  wkioh  I  employed  for  phetographiag 
tlse  speeira  of  stars,  I  soooeedsd  in  obtainmg  a 
pbotegraph  of  the  spectnun  of  the  head  of 
comet  6. 

▲  copy  of  thie  spectram  is  now  upon  the  seessn. 
TheieiB  a  ooalianons  spectnun  which  can  be  traced 
iMm  abont  Ch  to  beyond  K,  in  whtdi  are  seen  dis- 
tinetly  aeveral  of  the  IVaonhofer  linee,  O.  A  H,  K, 
smd  many  others.  The  presence  of  these  linea  was 
enaal,  and  made  it  certain  that  thie  ccntiBnoas 
■pen^Tim  was  really  doe  to  reflected  aeltr  light. 
But  there  waa«lsD  preeent  a  seaond  spectnun  oon- 
msftiBg  chiefly  of  two  groups  of  hri^JU  lines.  Theee 
evidently  were  due  to  the  same  light  which  ie  re- 
aohred,  in  the  visible  region,  into  toe  three  bright 
mpM^e.  I  rsgarded  them  with  intense  interest,  for 
Ihare  was  certainly  hidden  within  these  hierogly- 
pbics  come  new  informatien  for  us.  Measvrse  of 
their  position  in  the  spectnun,  taken  under  the 
Misreiiope.  brought  out  that  these  groups  were 
undoubted^  the  same  which  appear  in  certain 
acaspounds  of  carbon.  Professors  Liveing  and 
Dewisr  had  recently  shown  that  these  gvoopt  indi- 
cate a  miir^m  compound  of  carbon,  namely, 
epanogen.    Oa  thie  view  there  must  be  in  the 


•ometary  matter,  besides  carbon  and  hydrogen,  the 

A  few  days  alter  my  photo^pk  waa  taken.  Dr. 
Draper  suoasedod  in  obtaining  a  photograph  of 
tkeeomet*e  speetruei,  wkidi  appears  to  conflrm 
mine  so  fares  the  bright  lines,  but  doee  not  give 
Ike  Fraunkdec  lines.  About  the  same  time  that 
^ke  observaMoaa  were  made  on  the  somst,  iVo* 
ieesor  Dewar  enoeeeded  in  conflrming  hiezeeuHs, 
by  the  revenal  of  the  groupe,  employing  eithsr 
titanio  cyanide  or  boron  nitride. 

The  poettfons  and  charaotea  of  these  bands, 
togstker  with  those  in  the  visible  speoferum,  leave 
»o  doubt  that  the  subetances,  carbon,  hydsogen, 
attdnitrogen»aDd  probably  oxj^gen,  are  pceesnt  in 
HMCooMtozy  matter,  and  that  this  light-emitting 
stag  appease  to  be  emontially  el  the  same  chendcJ 
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for  all  the  comets,  acme  twenty, 
kawebeendbeerved  up  to  tkepffcsepttiase.  Cer- 
taki  minor  medtfieatioaa  of  tke  ooniim)n  type  of 
speqtrum  are  often  pceeent,  and  skow.  as  waa  to 
be  axpeetod,  tkat  the  eonditkme  peetaiiiBip  in  dif- 
larsnt eoaseta,  and  indeed  in  anyone  oomellrom 
dMT  to  4ay,  are  net  rigidly  uniffwm 

Tke  temperature,  Ike  alato  of  tenni^,  tkemore 
cr  lem  eopiooa  supply  from  tke  nnotaas  oi  the 
gaaeons  matter,  must  be  eubjeot  to  continual 
veiintifin.  At  times  U  is  probable  that  tke  hydro- 
earboo  speetiam  is  complicated  by  tracee  of  the 
JMf^iuai  of  tke  oxygen  compounds  of  carbon. 
These  and  other  possible  variaticms  betray  them- 

vee  to  UB  in  the  spectrum,  by  ike  length 
range  of  refiangifaiUty  through  whiok 
1  group  can  be  traced,  by  an  altsralion 
in  the  position  of  maximum  brightnem  in  the 
groups,  by  the  relative  brightnem  of  the  groime, 
by  a  mote  cr  lem  breaking  up  of  the  shaded 
light  of  the  bands  and  the  vieibtltty  or  otkarnaee 
e<  bngkt  Unas,  by  a  more  or  lem  dietinetnem  of 
tke  violet  group,  mid,  lastly,  hy  tke  viaibility  in  the 
brightest  comet  of  last  year  of  a  lem  refcsngible 
baml  ai  tke  ^diocarbon  spectram  which  oeoorB 
bolivuen  C  andTD  of  the  speolrnm.* 

We  must  now  consider  the  iiiloimation  abont 
Ike  nature  of  cemefes  whidi  has  eoese  to  ua  from  a 
wholly  diffemteouiee.  On  almoet  any  fine  night, 
alter  a  sheet  watch  of  the  heavens,  we  shall  see 
Hw  well-known  appemMoes  of  *«  shooting  stare." 
At  ordinary  timm  these  are  sssall,  and  appear  in- 
diflucutiy  in  afi  parts  of  the  heavens ;  but  on 
tksy   skow   tkemselfee   in   great 
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iranfores  of  these  bands  ahoold  be 
easMdcTud  u  Btnetfy  appheable  to  tbe  pttrtkculur  oomet 


numbers,  and  of  such  briUiancy,  as  to  pre- 
sent a  s|>eetoele  of  much  magiufioence.  Oa 
such  oooasious  one  remarkable  feature  presents 
itself,  which  is  well  marked  in  the  diagram  on  the 
screen.  The  meteors  all  shoot  forth  from  one 
spot,  which  is  oeUed  the  radiant  point.  A  little 
consideration  will  show  that  ^it  appearance  is 
really  due  to  perspective,  and  repreeents  the  vanish- 
ing point  ox  the  parallel  courses  in  which  the 
meteors  are  moving.  Hence  we  learn  that  they  all 
belong  to  an  enormous  swarm  of  these  bodies  which 
the  eurth  is  meeting,  and  farther,  we  may  fiad  the 
direction  in  which  the  swarm  is  moving  relatively 
to  the  earth.  Now  the  researches  of  Olbers,  H.  A. 
Newton,  and  Adams  showed  that  the  November 
shower  is  really  a  planetary  swarm,  revolving 
round  the  sun  in  about  33|  years.  FarUier  iaves- 
tiga^ions  of  Schiapjurelli,  Levscsier,  and  Oppqizer 
beeuoht  out  the  a«toni«hing  result  that  the  peth  of 
tkt^November  meteors  is  really  identical  with  that 
of  a  comet  discovered  by  Tempel  in  1865.  Sohia- 
pareW  skowed  further,  that  another  independent 
group  of  meteors  which  appears  in  August,  has 
an  orbit  identical  with  the  third  comet  of  1862. 
We  are  thus  led  to  see  the  close  physical  connec- 
tion, and  oneness  of  origin,  if  not  indeed  identity 
of  nature,  of  comets  and  of  these  meteors.  Now 
the  metsors  on  these  occasions  are  too  minute 
to  pass  through  the  ordeal  of  ignition  by  our 
atmosphere,  they  are  burnt  up  before  they  reach 
the  esdih,  but  at  other  times  small  oelastial  muses 
come  down  to  us,  which,  there  can  be  little 
doubt,  are  of  the  same  order  of  bodies,  and  siaiilar 
in  chemical  nature.  The  meteorites  we  have  in 
our  hands  contain  matter  of  the  same  kind  probably 
aa  that  which  gives  rise  to  cometary  phenomena. 
These  two  small  meteorites,  whidi  fell  at  Esther- 
vUle,  were  fcindlv  sent  to  me  by  Professor  Newton, 
as  probably  good  examples  of  the  sort  of  stuff  of 
which  the  nuclei  of  comets  are  composed.  The 
question  arises.  Are  the  revelations  of  the  spectro- 
scope about  comets  in  harmony  with  what  we  know 
of  the  chemical  nature  of  these  celestial  waifs  and 
stravsP 

Meteorites  may  bs  arranged  in  a  long  series, 
passing  from  metallic  iron  alloyed  with  nickel  at 
one  extremity,  to  those  of  a  stony  nature,  chiefly 
silioates,  at  the  other.  In  meteorites  more  than 
twenty  of  the  elementary  bodies  have  been  found, 
indudmg  hydrogen,  carbon,  and  nitrogen,  which 
the  spectroscope  has  shown  to  be  in  comets.  It 
may  be,  however,  that  in  the  sun's  action  on 
ooinets,  we  have  to  do  not  with  the  decomposition 
of  the  eometasy  matter,  but  with,  the  setting  free 
of  gases  ocduded  nathin  the  meteoric  mattor, 
forming  the  comet*e  nucleus.  If  the  meteoric 
matter  were  decomposed,  we  should  expect  a  more 
complicated.spectrum. 

Some  years  ago,  in  conjonction  with  my  friend, 
Prqfessor  Maskelyne,  I  examined  the  spectra  of 
certain  meteorites,  and  obtained  in  several  cases  a 
tmm  similar  to  that  of  comets.   Some  meteor- 
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like  that  of  Bokkvddt,  contain  a  large  per* 
oentage  of  hydrocarbons.  Professor  Yogel  has 
recently  eacpenmeBted  in  the  same<  direotioa,  and 
finds  that  tkwi  ffas  which  comes  cff  from  the 
meteorite  he  used  gives  a  hydrocarbon  .speotsum 
mixed  with  that  of  oacbonio  oxide,  ana  under 
certain  conditions  the  spectram  of  hydrocarbon 
predominates  and  becomes  almost  exactly  siaiilar 
to  that  of  oomet  b  1881.  We  are  at  a  disadvantage 
in  one  particular,  for  we  cannot  get  at  meteorites 
as  they  exist  in  celestial  space,  but  onl^  after 
superficial  i^tion  in  passing  through  the  air. 

The  experiments  hitherto  made  throw  but  little 
light  on  the  question,  whether  cyanogen  ready 
formed  is  present  in  combination  or  otherwise  in 
the  comet,  or  whether  it  is  formed  at  the  time  by 
the  interaction  of  carbonaceous  and  nitrogenous 
matter.  In  the  latter  case  we  should  have  to  admit 
nhigh  temperature,  which  would  be  in  favour  of 
the  view  of  an  electric  origiu  of  the  comet's  ligjit. 
Prolssaor  A.  Hersohel  and  Pr.  Yon  Konkoly  have 
pointed  out  that  the  spectca  of  the.periodlo  meteors 
are  different  for  ^^CFerent  groups.  1  may  also  n>en- 
tion  that  Captain  Abney  c^nsiaers  that  he  hM  evi- 
dence of  hydrocarbons  in  the  outer  portion  of 
the  sno'e  atmosphere. 

We  have  now  advanced  to  the  extreme  boundary 
of  the  solid  goound  of  our  knowledge  of  comets. 
Before  us  lies  the  enchanted  region  of  speculation. 
Without  being  too  venturesame,  we  mav  well  con- 
sider a  few  points  which  may  explaui  more  in 
detail  some  of  the  phenomena  of  comets.  Of 
whatoeer  nature  we  may  regard  the'  tremendous 
dian^  which  take  place  in  them  to  be,  we  must 
certamly  look  for  the  priodary  disturbing  cause  to 
the  sun.  Is  the  solar  heat  sufficient  to  account 
directly  for  the  seU-light  of  comets,  or  does  it  act 
the  part  of  a  trigger,  setting  free  chemical  or  elec- 
trical forocn?  Oa  this  point  of  the  sufficiency  of 
the  solar  radiation  we  must  not  look  to  the  few 
caaee  of  exceptionally  close  approach  to  the  sun, 
but  to  the  moie  avesage  distance  of  comets  at 
perfbelJAn  Profeasar  Stokes  has  suggested  that 
some  results  obtained  by  Mr.  Grookes  may  throw 
light  upon  this  question.  He  concluded  from  his 
experimnts  that  in  such  vacua  ac  exist  iaplanetary 
space  the  Iocs  of  heat,  which  in  such  cases  woiUa 


toke  pUoe  only  by  radiation,  would  bs  WfmfliiA 
smalL  In  this  way  the  heat  receifedfraoi  Uuhhs 
by  the  oomet  would  accumulate,  and  vaitoqU|A 
a  much  higher  temperature  than  wesld  othenSe 
be  possible.  In  this  connection  may  be  omtiittfld 
the  remarkable  persistence  of  the  brirht  tniu  o( 
meteors  in  the  cold  upper  air,  whidi  lomcitiiiiM 
remain  visible  for  three- quarters  of  an  kosrbeiQn 
the  light  fades  out  by  the  gradusl  disnpstia&ai 
the  energy. 

I  need  hardly  aay  that  the  enormow.tiOs  d 
iNight  comete,  mnnv  millions  of  miles  la  kogtL 
cannot  be  considnred  as  one  and  the  sssmsMtfldu 
object,  brandished  round   like  a  gresififtsiiBg 
sword,  as  the  cosset  moves  about  me  smTUu 
but  little  less  difficult  to  suppose  Uiat ttixniliij 
mass  is  of  so  large  an  extent  as  to  indodi  all  tite 
space  successiveqr  ooenpied  by  the  swe^«iilbe  ti2 
si  perihelion.    On  the  material  theozywMMnto 
be  shut  up  to  the  view  that  ^le  tail  u  f—^—^ 
renewed  and  reformed,  either  bv  mattsft 
from  the  nucleus  or  in  some  other  way. 
view  iuvoLvee  vslnsitiefl  far  greater  than  tte  Ion 
of  gravitation  qan  account  for.    Let  us  eossiia 
the  order  of  thftfjiwi  omnia     Under  tkeen^ii* 
finence,  luminounij eta  issue  from  the  iimHi  iilfti 
nucleus  on  thftLtaide  exnosed  to  the  s«i!hlML 
These  are  almeet  inMsediately  arrestedikt  &s 
motion  sunwards,  and  form  a  luminous  M|;  Os 
matter  of  this  cap  then  appears  to  streua^iato 
the  tail,  as  if  by  a  violent  wind  setting  egtinit  it 
Now^  one  hypotiiesis  supposes  these  ^pesaam 
to  correspond  to  the  real  stato  of  things  in  tiu 
comet,  and  that  there  exists  a  repulsive  fom  of 
some  kind  acting  between  the  sun  and  the  gsaioa 
matter,  after  it  has  been  emitted  by  tiie  nndess. 
On  this  hypothesis  the  losms  of  ttie  tails  of  eoni^ 
which  are  usually  curved,  and  deneer  on  tks  oa- 
ves side,  admit  of  expLaaation.    Each  psstidsd 
matter  o<  the  tail  must  be  moving  ia  a  toad 
eoiaso,     under    the    influence    of     the  mAn 
it     originaUy    posseesed,    combined    with  ^ 
of    this    hypothetioal    repulsive    force.    Bat  is 
the  form  which  the   tail    amumes  f or  as  vi 
have  not  only  to  consider  the  effect  of  perspsefin, 
but  also  that  the  comet  itself  is  advancmg,  so  tbst 
the  visible  tail  is  due  to  the  portion  of  spseewlHt 
at  the  time  contains  all  the  repelled  mattar,  wd 
particle  describing  ito  own  independent  <tfiat,  sil 
reflectinA  to  the  eye  the  solar  ught  or  gtriitf  oit 
ite  own  ug^  as  tke.case  may  be.    Tm  valstii 
the  repulsive  force  whi(di  would  be  neossai^  ca 
this  theory  has  been  investigated  by  Besiel,  Peace, 
and  others.    Baoently  Bnedichin  kaa  invssHgiW 
the  curvatures  of  the  tails  of  a  number  of  coastt 
According  to  him,  Uiey  fsll  into  three  classes,  escb 
tyjpe  of  curve  depending  upon  a  different  aasoaed 
value  of  the  repulsive  force.    This  leads  to  soettsi 
point,  namely,  the  seeendary  taile  which  ars  ofta 
present.    Some  of  these  appear  to  be  darted  ti 
with  an  eneri^y  of  rej^ulsion  so  enonsousiy  gmt 
that  the  original  motion  of  the  mtoleus  teUite 
very  little,  and  hence  the  seoondsar  tail  is  bit 
slightly   curved,    or   even  is    sensibly^  strsight 
Again,  if  we  take  the  hypothesis  that  thisxqiauin 
force,  of  whatever  dharaoter  it  may  be^  vsriain 
the  surface,  and  not,  like  ^vity,  as  thsostf, 
substances  of  different  specific  ffmvity  wouU  hi 
differently  affected  and  separabeof  from  eeehete 
and  these  secondary  strai^t,  or  neaii^  stcsiib^ 
tailewouid,  on  ttiie  view,  consist  of  tke  lifhtal 
matter. 

On  this  kypotheau  n  eemet  wouldnnffsr  olcMM 
alMgewnsieaf  material  at  each  return  topm- 
helion,  ac  the  nndeni  would  be  nnable  togs&B 
up  agcln. to* itMlfihe  scattered  mattar  of  fhiUl; 
and  thia  view  isdn  accordance  with  the  fact  tbst  so 
comet  of  short  perixxl  has  a  tail  of  any  cenadsntto 
magnitude. 

A  theory,  based  on  bhemieal  deeomposileoB,  kn 
been  proposed  by  Ptcf essor l^dall :  batmik 
view  has  been  mustrated  here  by  tke  stsfoal 
autiior  himself,  I  will  not  now  enbsr  npen  it 

A  different  view  of  the  wkcte  nuMKer  has  ban 
sugflcated  by  Pretesor  Taift.  He  auppostSi  afltt^ 
nudena  only,  but  the  whole  oaouit,  to  osnatt  si  • 
swarm,  of  enosmoua  dimensinns^  of  vbs^ 
meteoroide,  which  become  self-luminous  sljaf 
about  the  nudeus,  in  consequence  of  tksi' 


ing  up  of  the  l>odie8  into  fragmenteef  i 
sizes,  and  endowed  with  a  great  vm?^» 
velocities.  She  tail  he  conceivee  to  be  ^Jf^ 
of  tke  lem  dense  part  of  tke  train  iniisawjjy 
sunlight^  and  visible  or  in^ble  toufi,nuMdn| 
not  only  to  circnmatances  of  densaty,  iHuinsifcin 
and  nearness,  but  also  of  tactic  amn^esial  •* » 
aflodtof  birdaunder  different condUiooscKltf* 
spective.  or  the  edge  of  a  cloud  of  tobaow'«B«bi> 

On  this  hypothesis  we  should  expect  ts  m^ 
more  compUoated  spectram,  aad  Ac  iV"^  ^ 
comete  to  differ  greatly  from  eeek  othfr.  ,  ^ 

There  seems  to  be  a  mpid|j-£iM^v  ■•■5 
amonz  phyriciste  that  both  toe  sili-ligkt  of  soatt 
and  toe  phenemenn  of  their  tsik  bslonr  >>■* 
order  of  atectrioal  phsnoaena.  Cteaeflb^ 
djitjugaiiiked,  of  the  Awwiflig  umrntnm^"* 
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tome  leoe&tly :  *<  As  to  the  Amflrioan  viewv  of  flia 
nlMight  of  oomots  I  osimot  tpoak  with  autho- 
dtf  for  snyono  but  myidf,  stul  I  think  the  pre- 
riufa)gifflpr«Mioii  amonnt  qb  Is  that  the  light  is 
ioa  to  in  eleotric,  or,  if  I  -may  coin  the  word, 
aeetrio-old  action  of  some  kind.**  Here  I  eoirfass 
[  tread  most  cantionsly,  for  we  hare  no  longer  any 
it^ping-stoiies  of  fact  on  which  to  place  our  feet. 
[  sm  xetfly  to  admit  ^at  the  speotrDscopic  eri- 
lence,  especiaUy  that  fmnished  by  the  photOgn^hs 
)f  last  year,  farours,  though  it  does  not  neoes- 
wiily  demand,  the  Tiew  that  the  self«Uffht  of 
omots  is  due  to  electric  discharges.  I  do  not 
Itaeh  mudi  importmce  to  the  fact  that  the  bright 
[TOQps  in  the  visible  spectrum  of  oomet  b  agreed 
rifii  ihose  of  the  so-caUed  *'  flame  spectrum/*  for 
he  reuon  that  the  same  spectrum  may  be  obtained 
rom  the  induetion-spark,  whan  suitable  arrange- 
leoti  are  used  to  make  the  disohaige  one  of  oom-i 
antirely  low  temperature. 

As  we  are  now  fairly  on  the  wide  ocean  of 
peonlalion,  I  need  not  say  that  the  precise  modes 
f  sppUoation  of  the  principle  of  electricity  which 
a?e  been  suggested  are  many.  Broadly,  they 
roup  themselves  about  t3ie  common  idea  that 
ntx  dsetrical  disturbances  are  set  up  by  the  sun's 
ction  in  connection  with  the  Taporlsation  of  some 
f  the  matter  of  the  nucleus,  and  that  the  tail  is 
kstter  carried  away,  possibly  in  connection  witii 
lectric  discharges,  in  consequence  of  the  repuMve 
ifluenee  of  the  sun,  which  is  supposed  to  be  in  a 
tate  of  constant  hi^  electrical  potential  of  the 
ktse  name.  Further,  it  is  supposed  that  the 
imfaioiis  jsts  and  streams  uid  caps  and  envelopes 
elong  to  the  same  order  of  phenomena  as  the 
arofm,  the  electrical  brush,  and  the  stratified  dis- 
barges  of  exhausted  tubes.  Views  resting  more 
r  l«ii  on  this  basis  have  been  suggested  by  several 
fayiioiits,  andy  in  particular,  have  been  elaborated 
t  great  length  b^  ZuUner,  who  endeavours  to 
bow  that  on  certam  assumed  data,  which  i^ear 
)  him  to  be  highly  probable,  the  known  laws  of 
leetrldty  are  fully  adequate  to  the  ezplanatitm  of 
!ie  phenomena  of  comets. 

Am  the  theories  we  have  considered  assume  that 
i9  lirigfat  lines  seen  in  the  speetn  of  comets 
idicate  heated  luminous  gas.  An  alternative 
nrathesis  has  been  sugrated  bv  Professor 
bright,  and  eroeciaHy  by  Mr.  Johnstone  Stoney, 
rho  eonsiderB  niat  the  compound  of  carbon  vapour 
I  opaque  in  reference  to  the  particular  rays  whidi 
pfieir  as  bright  lines  in  consequence  of  sending 
ack  to  us  the  sun's  ravs  falling  upon  the  vapour, 
vrther,  he  conalders  the  phenomenon  to  be  of  the 
rder  of  phosphorescent  bodies,  and  he  states  that 
le  eoadhiona  existing  in  the  cometary  gas  are 
ich  as  will  eminently  promote  phosphonscence, 
id  therefore  visibility,  in  presence  of  a  luminary. 


lECTSIC   LIGHTING    BT  TBCAX- 
BBBOfiHCE. 

)H  Friday  last  Ifr.  Swan  lectured  at  the  Koyal 
Institution  on  the  incandescent  system  of 
Mric  lighting,  and,  in  the  course  of  his  remarks. 
vethe  following  interesting  details :— He  thought 
r  ocrald  fairly  say  that  the  difficulties  encountered 
the  construction  of  incandescent  dectric  lamps 
d  been  conquered,  and  that  their  use  was 
onomioadly  ptuotioable.  They  knew,  by  actual 
petiments,  that  continuous  heating  to  a  Aiirly 
Kh  degree  of  incandescence  during  1,200  hours 
i  not  destroy  a  well-made  laosp.  What  the 
aoit  limit  of  a  lamp's  life  might  be  thev  did  not 
nw.  Probably  it  wouldbean ever-increasfaig span ; 
•  with  increasittg  experience,  procesBes  of  manu- 
stitre  were  sure  to  become  more  and  morei>erfect. 
lUDg  it,  therefore,  asfully  established  that acheap 
i  durable  lamp  could  now  be  made,  the  further 
Mtion  was  as  to  the  cost  of  the  means  of  ita 
n&ioation.  The  eost  of  producing  light  by 
Mni  of  eleotric  incandescence  might  be  compared 
m  the  cost  of  producing  gas-light  in  this  way : 
of  eoal  produced  1,000  cubic  feet  of  gas.  and 
Dsntity  of  gas,  of  the  quality  called  ftfteen- 
[e  gas,  would  produce  3,000  candle-light  for 
2iour.  But  besides  the  product  of  gas,  the 
yielded  certain  by-products  of  almo^  equal 
).  He  would,  therefore,  take  it  that  they  had 
ect  1,000  feet  of  gas  from  one  cwt.  of  coal. 
Id  of  from  two,  as  was  actually  the  case.  The 
ewt.  of  coal  would  give  Mtj  horse-power  for 
hour.  Eepeatod  and  reliable  experiments 
that  they  could  obtain  through  the  medium 
ideseent  lamps  at  least  200  candle-light  per 
powv  per  hour.  But  as  there  was  waste  in 
iQtersion  of  motive-power  into  electric!^,  and 
in  the  conducting- wires,  he  made  a  Ubeval 
ictlon  of  25  per  cent.,  and  took  only  150 candle- 
as  the  net  available  product  of  one  horse- 
r.  For  fifty  horse-power,  the  produce  of  one 
of  coal,  they  had  then  7,500  candle-light,  as 
^  3,000  caudle-Hght  from  1,000  feet  of  gas. 
was  to  say,  two-aad-a-half  times  the  amount 
[ht  which  the  gas  from  the  Msme  quantity 
was  capable  of  producing.  There  remained, 
an  allowance  to  be  made  to  oOTerthe 


coat  of  the  renewal  of  lamps.  Whether  by 
the  method  of  multiple  azO)  which  neoessi- 
tated  the  mhUiplioation  of  electrical  stations,  or 
by  means  of  the  simple  series  or  of  seoondary  bat- 
teries connected  with  each  other  from  house  to 
house  in  single  series,  the  lamps  being  fed  from 
these  in  mmtiple  arc,  he  was  quite  satisfied  that 
comparatively  with  the  distribution  of  gas,  the  dis- 
tribution of  electricity  was  suiBdently  economical 
to  permit  of  its  practical  application  on  a  large 
scale.  As  to  the  cost  of  laying  wiree  in  a  house,  he 
had  it  on  the  authority  of  Sir  William  Thomson, 
who  had  just  had  his  nouse- completely  fitted  with 
incandescent  lamps,  that  the  cost  of  internal  wises 
was  less  than  the  cost  of  plumbing  inconneetion 
with  ^-pipes.  Keferring  to  the  use  of  carbon  as 
the  wick  of  an  electric  liunp,  Mr.  Swan  pointed 
out  that  excellent  carbon  filainents  could  be  pro- 
duced ftom  the  bamboo,  and  also  from  cotton 
thread  treated  with  sulphuric  add.  The  sulphurio 
add  treatment  effected  a  change  in  the  cotton 
thread  similar  to  that  which  was  effeoted  in  p»per 
in  the  process  of  making  parohmsnt  paper.  He 
exhibited  an  example  of  a  carbon  filament  produced 
from  parchmentised  cotton  thread.  The  nlamemt, 
he  said,  was  not  more  than  the  '01  of  an  inch  in 
diameter,  yet  a  length  of  three  inches,  having 
therefore  a  surface  of  nearly  the  one-tenth  of  an 
inch,  would  give  a  light  of  twenty  candles  when 
made  incandescent  to  a  moderate  degree. 


GLTCEBIHE  FEOM   SOAP  LYfiS. 

rriH^  following  method  of  extracting  glycerine 


iyc< 

Yenmaa  of  ^ew  Charlton.  &>  many  usea  have 
been  found  for  glycerine  of  late  yean,  that  it  has 
been  gradually  rising  in  price,  and  as  a  querist 
points  eut  oft.pb  19,  it  is  now  obtaiiied  from  what 
4te  known  as  the  waste  ttroduots  el  the  soap  weihs. 
Th6foUawiB£notee  WMI  pMtly  aaaswer  theqttry 

tioia 
and 


JL     from  soa^^yes^Jias '  been  jpatented   by  Dr. 


46298.  The  object  of  Dr.  Yersman's  invent 
is  4he  reoavery  of  glyoerioe  from  sosqp-lyis, 
itstmore  or  less  complete  sepatatlDQ  fDOin  the 


aceompaaiyiBg  salts,  ohsafly 


plete  sepatatlDQ  i 
mAy  chloride  of 


■oditnn. 


carbonate  of  soda^  and  eaaatio  aodn.  He  ■epAsates 
a  largeiMroestageof  these  salts  by  sisaply  boiling 
down  the  soap-l^  asA  raWng  tmt  the  salts  as  they 
beoome  insohMe ;  he  then  allows  the  •oooentrated 
solutiua  to  oool,  aittr  which  oatfooaie  -aoid  gM  is 
passed  thiengh  it  wnttt  the  iriiola  of  theoaibosate 
and  eaustie  soda  is  eoavarted  into  bksarheiaite'el 
soda,  whish  is  muobleis  solnble  fn  glyoeiae  than 
either  tbo  ca^bonatv  of  soda  or  the  eaustio  soda^ 
and  m^  readily  be  removed  by  filtsaAiOn'or  other 
Oonvmiiant  means.  The  liquid  from  wUoh  the  bi- 
carbonate of  soda  has  been  removed  is  rich  in 
glyoedne,  but  itetill  retaaas  eensible  quanlitiss  of 
chloride  of  sodium  and  other  salts^  the  pmaamoe  of 
Whtoh  may  aet  injuriously  in  thesubssqnent  aippli* 
oatfoa  of  the  ^cerine  to  eertadn  pospdM.  These 
salts  the  patebtee  ispaeates  by  sabmitting^  the 
liquid  eftber  hot  or  oold  to  the  process  of  osarase 
in  an  apparatus  known  at  the  **osmogtoe,"  such 
as  is  used  in  the  sepfation  of  saline  ood^ponnds 
fbom<solutiaiis  of  beet-root  sugar;  by  this  process 
nearif  all  the  saks  are  separated  from  the 
glyoerine ;  but  as  the  latter  baoemes  diluted  with 
water  U  is  conoentttted  bv  evaporation,  when  it 
will  be  ready  for  the  market  as  oiude  glyocdne. 
Instead  of  cososnendng  the  treatuczit  by  boflizm 
down  the  lye,  carbonio  add  gas-  may  be  passed 
through  the  original  soap>lye,  or,  if  preferred,  the 
useof  oarbonioaddgas  may  be  dispensed  with, 
but  ^e  patentee  finds  the  most  eonvenient 
and  eeonomfcal  way  is  to  fixtt  reduce  the 
bulk  of  the  liquid  by  boiling  down  so  as  to 
separate  lasige  quantities  of  the  &altA,  andthen  to 
treat  the  liquid  with  earbonio  aeid ;  the  subsequent 
treatment  in  the  osmogene  is  essential  in  all  eases. 
This  osmogene  is  a  modiftOation  of  Graham's 
dialyser  and  consists  of  40  or  more  oellsformed  by 
sheets  of  parchment  paper  laid  fiat  and  sovaeoted 
at  the  edges  all  round,  the  space  between  each  psir 
of  sheets  being  fully  half  an  inch.  Eadi  sbeet  is 
supported  by  a  eroes  pieee  of  wood  and  a  imtwuik 
ctf  string,  and  the  whole  affair  is  about  ^t.  long  by 
aft.  hig^  Water  itsent  through  altenuiteipaoes, 
and  the  substaneeiiom  which  the  salts  are  to  be 
ebrtracted  through  the  o&ers,  tho  wiiUer  by  osmose 
carrying  off  the  salts  and  leaving  a  small  quantity 
of  itself  in  the  syrup  or  ether  vnbitaxce. 


SHOP  WBINKLfiS.* 

lEaklBff  Ohaaara  with  odd  Threada-OrooTlnff 

Twpa^-TemperlDff  Ti^s,  Beamera,Ao. 

A  FEW  years  ago  I  broke  a  screw  on  one  of  my 
instruments.  This  necesdtated  sending  the 
iustrument,  or  put  of  it,  to  get  a  new  one  fitted — 
which  would  involve  the  loss  of  at  least  six  or 
|ht  weeks*  time  and  heavy  expense, 
had  hunted  in  all  of  the  jewelry,  gdn   and 
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blhcksmith  shops  for  a  screw  plate  with  tiie  right 
number  of  threads,  but,  of  ooursey  I  failed  to  find 
one.  There  was  no  screw-outtmg  lathe  in  the 
vicinity  on  which  I  could  cut  a  screrw,  or  make  a 
hob  with  which  to  cut  a  chaser.  Under  these  dr- 
cumstances,  it  became  neoesaary  to  originate  a 
screw ;  and  for  the  benefit  of  others,  who  may  konM 
time  be  similarly  ^dtuatid,  I  wul  tell  how  I 
managed. 

I  found  a  jeweller  who  offered  me  the  use  d  a 
small  hand  lathe  with  a  slide  rest,  ike  feed  s€»ew 
of  which  was,  I  beUeve,  14  threads  to  lia.  The 
screw  I  desired  to  cat  was  an  odd  number-^?,  I 
think.  The  problem  I  had  to  solve  was  how  to 
produce  a  screw  of  47  pitch  from  one  of  14  pitoh, 
wtthont  gears,  and  this  is  how  I  did  it :  I  first 
turned  and  filed  up  a  milling  cutter  about  ^m, 
diameter,  the  edge  of  which  1  made  ol  the  saoM 
shape  as  the  thread  on  the  broken  soiew.  I  than 
took  a  strip  of  thin  brass,  drew  a  suaight  line 
through  the  centre,  took  a  pair  of  sharp-pointed 
dividers,  setting  the  points  about  Jin.  apeH,  and 
marked  off  47  points  along  the  Mae  on  the  bmss 
strip,  priok-punchdng  small  holes  at  eaoh  point.  I 
cut  off  each  end  of  the  strip  a  littte  over  l-6ia.  be- 
yond the  end  holes,  bent  the  strip  in  the  f  omk  of  a 
hoop,  and  fitted  the  ends  squarely  together  until 
the  two  end  holes  were  brou^t  the  same  distance 
apart  as  the  others.  I  then  wired  the  ends  together 
and  soldered  them  with  diver  solAer.  1  sa^ 
fitted  a  wooden  wheel  on  a  flange  in  plaee  of  the 
feed  handle  of  fim  stfd^rett,  piaoed  this  Wheel  in 
the  lathe,  and  turned  it  dowit  «atU  the  hoop  fitted 
snugly.  I  now  had  an  index  divided  by  47  tr«e- 
enough  for  the  purpose.  I  then  forged  a  bladV 
chaser,  fastened  it  m  the  tool  post  of  the  slide-rcfef, 
piaoed  my  cutter  in  the  lathe,  and  commenced  by 
mflling  a  groove  in  the  end  of  the  blank  chaser  to 
the  depth  of  one  thread,  screwing  the  cross-feed 
up  to  the  cutter,  and  marking,  the  position  of  the 
handle.  I  t&en  backed  up  the  cross-feed,  and  ad- 
vmioed  the  feed-screw  14  holes  on  the  index,  and 
milled  anbthdr  groove  by  screwing  up  the  cross- 
feed  to^the  same  point  as  In  the  first  cut,  l^lnging 
the  handle  to  the  position  marked  when  mining 
ther  first  groove,  and  so  on  till  I  grooved  the  end  ^ 
the  bfamk  across  its  whole  face.  I  then  filed  up- 
the  chaser,  so  as  to  give  the  prtmeT  rake  or  slant  to 
the  te«^,  fattdened It  and  did  the  job,  making  the 
i«qufx«d  screws  with  my  improvised  chaser,  a  pet- 
feet  fit. 

kaj  required  clutter  can  be  elisfly  made  in  thfs 
manner,  tne  rtde  bdng  to  make  an  index,  having 
same  number  of  holes  as  the  required  screw  has 
threads  to  one  inch,  and  advance  ft  the  same 
number  of  hdes  as  the  lead  screw  has  threads  tb 
one  inch;  or,  when  botii  numbers  are  dividble  by 
same  number,  m«(ke  a  fractfen,  the  numerator 
bduB  the  number  of  threads  in  the  lead  screw,  and 
the  demoninator  the  number  of  threads  in  the  re- 
quired screw ;  then  reduce  to  its  smalleit  demoni- 
dator.  For  instance,  the  lead  screw  has  12  threads, 
and  it  is  required  to  cut  48 ;  then  as  12/48  =  i,yoia 
can  make  an  index  of  four  holes,  and  advance  thto 
screw  one  hole  on  the  index. 

I  believe  the  f^ay  to  move  taps  is  to  make 
spiral-fitttes  like  a  twist  di^,  only  giving  less  twisk 
making  the  flutes  with  circular  section.  Small 
taps  up  to  say  |in.  dismftter,  1  file  up  in  the  vice 
With  3  fiutes.  I  use  for  this  purpose  a  drill  file,  or 
a  round  file.  By  this  method  of  fiuting  you  can 
give  fall  BUroke  to  the  file,  and  fimsh  quicker  than 
you  can  rig  up  to  plane  or  mill  them  with  the 
ordiiihry  straight  flutes.  Any  one  using  this  form 
of  tap  for  the  first  time  will  be  surprised  at  the  ease 
With  which  it  Cuts,  if  otherwise  properly  mttde. 

I  halve  found  by  experience  that  there  sita  only  a 
fisw  machinists  who  can  hardest  and  'temper  snek 
tools  as  taps,  flilted-reamers,  &o.,  and  do  it  pro- 
perly. They  sometimes  bum  the  steel,  spring  the 
tool,  or  crack  it  in  hardening,  or  temper'  it  so  ua- 
evenly  that  it  will  «ome  out  with  all  the  colours  of 
Jacob's  coat.  I  will  tell  how  I  do  it,  and  if  any 
think  it  better  than  their  method  they  aarer  wdeoaM. 
There  is  no  patent  on  it,  ndther  do  I  claim  it  •at 
original.  I  expeet  a  great  many  medmnica  wall 
aay,  *'  WhO'don't  know  all  that,'^'  &c.  Some  msif 
have  even  a  l>4tter  mettiod.  If  I  have  many  toon 
to  temper  at  one  time,  I  use  a  lead  bhth*  I  heat  > 
thetoolb'only  suffident  to  harden,  and  if  heated  in 
an  open  fife,  I  use  faurd  soap  to  prevent  oxIda^Oki. 
With  some  steds  which  require  a  high  heat  to 
harden,  I^have  found  the  use  of  a  paste  made  of 
prusstate  of  potash  and  aalt,  dissolved  in  stale  beer 
and  thickened  with  flower,  of  advantage.  The 
tool  ahould  be  heated  perfectly  even,  not  too 
quickly,  and  atill  it  ahould  not  soak  in  heat  too 
long.  Experience  mubt  be  the  only  guide  on  this 
point.  After  it  is  pioperiy  heated  1  quench  itin  a 
bath  of  salt  brine  containing  pruteiate  of  potash 
and  corrosive  sublimate,  addulated  with  suJphuiio 
add.  This  solution  should  have  the  chill  taken  off 
so  that  the  temperature  is  about  50^  to  60'  F.  I 
don't  say  that  I  know  tins  solution  is  better  thaa 
pure  water,  but  I  have  always  had  better  luck  (if 
that  is  the  right  word)  with  it  than  with  pure 
water.  I  keep  the  tool  perfectly  straight,  without 
motion  side  ways,  and  alter  dipping  quickly  to  a 
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|«M«;M«*^(lMt*l  ^MM^to  kM^«i  it,lh«n  dip 
^«l^«feMiK  iMfti  wlM  i»d  Www  H  tlow|T  for  m 

«Nd6i  ^Mi«  WlMT  « i«i  ImO.  I  otiil  ot  by  dinging 

«W^«taft««ta».lkMiwi^tl  tU  ofv  with 
m  «i^  m^  ^"MO»  ^^  »  ^«K7  tIdB  film  of  oil 


OU— BOt 

binft  WmnAlNM  u  Iron  ring 
«i^  l»  i^rtibi  belt,  mndS 
tile*  ii  ftbovt  balf  or  two- 
«ttlbtbMin«dpQrtkm  of  the 
^'btofttiiMtottatthe  tod 
wiB  bo  u  inoh  or  to 
iMotttte  tool  in  the 
bMkoadfoi^  andtiimiDg 
I  «tt  tho  dMirod  oolonr. 
«r  TCttMr«  »  piteo  of  2iii.  or 
^  3ii.  lottfiOaawtnaBoodpiir- 

Ottir  taBMiiM  tiooTtt  e«B  bo  made  of  old 
rbnk^orodMriMeMtta  oui  bo  found  in 
MfL  Dtnw  tbo  tMiMr  dowlj,  nnd  let 
il  otf  ■Wbmnt  qiiinnbing  in  wmter,  nnd 
—  wai  bnTo  n  mtmtmo^oty  job.  ThoM 
■iooTOt  an  ontllMl  tot  dnwing  the 
oft»  took  when  nn  eren  temper 
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to  bn^e  ennmeimted  in  our  last 

the  neoenery  Mpeatoe»  a 

m  i^olbeeaaea  nae  tot  w«igh- 

Thiaahonld  be  pforided  with 

81*  of  -apotheearitt'  weights."    The 

are  as  follows  :— 

.    ^  loa. ;  ammonia  of  speoiilo  gravity 

I  Ser  te. ;  bnaide  of  ammonia  los. ;  snlphite 

of  potash 

.ihypoBolj 


I  Ijhotoil^aphy  is  flie  strongest 
i  wtabk  it  is  possible  to  make  in 
ie  anamro.    Whan  the  stock 
,itmadnaBblato  Maritatonoe 
EHe  holding  enoUy  dooble  Uie  amount  of 
^amd  torn  n  the  bottle  with  water.    If 


MsisnatdaM^thesloppflr  of  the  smaller  bottle 
«ierbebfewBo«lbTtteptesBnieof  flie  Ubecated 
^MHBia  gaa  whan  &e  weaker  M  warm. 


ovg^  to  hare  neither 
bat  often  that 


ihonld  be  kept 

water— in  a  dosely 

I  need  maj  be  tte  ordina^  alom  sold 
i»d  aunr  be  eifhsr  a  potasn  or  a  soda 
^  it  is  iaftsoded  to  be  £sio*Ted  in  water,  it 
be  be^git  hi  the  form  of  a  powder. 

of  aasrevyis  a  wlutadi  cfystaUine 
It  is  eom- 


I  are  fbr  disoufeUug  wliether  a 
snhilion  of  any  salt  is  neutral, 
To  nae  them,  proceed  as  f  oUows. 
..  B  a  snhrtion  of  whose  condition  as 

-nspmiineifi^eralkaliaityyQv  are  ignorant.  IKp 
n^snB  fisea  of  fta  hine-litaras  paper  into  the 
wsiirtisB.  If  Aapaysr  changes  its  eofoortoredat 
«Ma,  araHsr  a  A^tiBM,&0  solution  is  acid;  if 
maehsv9shilBeslBvtiknplaea,ths  solution  is 
^fc»imiilars>ilBF  In  this  latter  case,  dip 
niaasaaf  ftead-ttasBB  paper  into  it;  you  will 
ail  bail  Asennsk  wditiM     If fta  red-lttmui 

;if  no  change 


most  be  added  to  make  it  neutial  or  Tery  slight^ 
add* 

No.  2  to  be  Uibelled  "  Sulphate  of  Iron  Solution." 
Place  about  a  half  of  the  sulphate  of  iron  in  a  half- 
pint  bottle,  and  proceed  ezaoUy  as  with  the  hurt 
stock  solution.  It  is  Tery  necessary  in  this  case  to 
keep  the  bottle  always  full  of  solution,  and  well 
corked,  as  the  oxygen  of  the  air,  if  it  oome  in  con- 
tact with  the  Uqmd.  Tery  rapidly  spoils  it.  The 
solution  should  be  of  a  bright  green  colour.  If  it 
becomes  red.  it  is  usdess. 

No.  3  Ammonia'Bromide  Solution.  One  per 
Mfi^— Weigh  out  twenty  grains  of  mnm/mia.  tifo- 
mide.  Place  in  a  four-ounce  bottle,  and  make  up 
to  four  ounces  with  water.  The  percentage  is  not 
exactly  correct,  but  is  quite  near  enough  for  the 
puroose. 

No.  4.  Alum  Solution. ^TUce  three  or  four 
ounces  of  the  alum  in  a  pint  bottle.  Fill  up  with 
warm  water.  The  whole  of  the  alom  will  probably 
dissolTe,  but  some  of  it  will  be  thrown  down  again 
as  crystals  when  the  solution  becomes  cold.  As 
long  as  these  last  more  water  may  be  added  from 
time  to  time,  as  the  solution  is  used.  When  they 
are  all  dissoiTod,  alum  must  be  added. 

No.  6.  Fiziitp  Solution.— -TUo^  Ato  ounces  of 
hTposulphiteof  soda  or  *'hypo"  in  a  pint  bottle, 
fill  up  with  warm  water,  and  shake  tilf  all  is  dis- 
soItco. 

Common  tap  water  may  be  used  for  all  these 
solutions. 
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BOTAL  ASTBOVOHICAL  80CIETT. 

rriHB  Msroh  meeting  of  the  Society  was  held  on 
the  10th  inst.,  at  Buriington  House.  Mr.  E. 


/Tst 


or  two  of 
soiatian."    These  are 

,  ipt  for  soase  time,  and 

wAiA  fta  phflisBBahar  ahoold  ahr^B  haTO  by  him. 
IhMawaSw  Iiai'iai  aw  to  be  Med  in  the  first 

JEol  1  taole  ae  ha  labdfad  *«  Sotatton  of  OxalaU 
^VM^- inta«ilatftera.  sotimi  itmaybe  road 
Bnwy«nll«^  Pteeefta whole  half  pound 
Iff!  laiisl  aaslitii  rfpetwdi  ia  a  bottle  capable  of 
MJfcC^—*—  **  twaNo  uwas  FiU  up  the 
hatfe  vift  warm  waJm,  place  in  the  eock,  and 
^Al  Apvi.  b^  BBtttewhole,  of  the  white 
llMBqaidwaibe  iHiatis 
'  --^ii,  ^e  water 
of  ^e  salt  as  it  is 
any  cf  the  solution  is 
c  aflMa  filkd  wp  with 
SKf  be49Micpaatedlytiil  all  the 
oxalate  of  poia^ 
be  tested 


Stone,  President  of  the  Society,  and  Director  of 
the  Baddiffe  Obeerratory,  Oxford,  ocoi^ed  the 
chair. 

Mr.  Samuel  Jefferson,  of  17,  Yirginia-road, 
Leeds,  and  Mr.  James  I«mgh,  of  Watford  House, 
King's  Norton,  WorceetersfilrB,  were  balloted  for, 
and  duly  deoted  Fellows  of  the  Society. 

Prof.  Fritchard  read  a  paper  entitled  **  Notes  on 
M.  Loewy's  Bemarks  ReiatiTa  to  the  Wedge- 
Extinction  Method  of  Stellar  PhotooMtry."  He 
said  M.  Loewy  urges  the  inequaUty  of  the  absorp- 
tiTo  power  oi  such  speoiaMns  of  neutral-tinted 
glass  as  he  has  hitherto  procured.  With  respect 
to  the  wedge  used  by  me,  I  haTO  examined  its 
action  upon  spectra  obtained  from  the  sun  and 
from  a  gas-flame,  though  I  haTe  not  yet  been  able 
to  try  it  wpoa  a  spectrum  obtainedfromthedeotric 
light.  I  find  that  its  absorptiTe  power  is  Tcry  uni- 
form, except  in  tbe  extreme  reo,  where  the  light 
is  Tery  faint,  so  that  it  is  not  likely  to  affect  the 
measures  ox  any  stars  Tisible  to  the  naked  eye: 
moreoTor,  relntiTe  photometrr  of  coloured  light 
does  not  lie  within  the  reach  of  var  instrument 
known  to  me.  That  disposes  of  M.  Loewy's  first 
objeotion.  I  should  not  haTC  troubled  myself  to 
make  photometric  experimente  with  neutral-tinted 
glass  without  first  finding  out  whether  the  absorp- 
Sre  power  of  the  glass  was  or  was  not  equal 
throughout  the  spe^nun.  Secondly,  M,  Loewy 
finds  that  he  cannot  rely  on  n  wedge  to  discriminate 
differences  of  lig^t  equal  to  7  or  8  magnitudes.  I 
reply  that,  as  I  use  the  wedge,  no  two  stars  differ 
greatly  in  light.  It  ii  my  practice  to  contract  the 
aperture  o  sine  Tiewmg  teieecope  tor  toe  brighter 
star,  as  it  is  not  desirabre  to  use  Tery  large  wedge 
interrals:  but  I  haTC  found  that  the  we^  ii 
reliable  for  differences  extending  through  at 
least  6  magnitudes.  The  secona  objection  of 
M.  Loewy  Is,  I  hope,  therefore,  disposed  of. 
To  show  the  accuracy  of  the  photometric  measures 
made  with  the  wedge,  I  haTO  giTcn  a  table  com- 
paring the  magnitudes  of  fifteen  stars  of  the 
Pleiades  group  obtained  with  the  wedge,  and  also 
as  obtained  by  Prof.  Pickering  with  a  photometer 
of  entirely  different  construction,   in  which  the 
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tight  of  the  two  stars  is  brought  to  equalitjr  by 
means  of  double-image  prisms.  Tbe  result  of  the 
comparison  shows  that  there  is  an  aTerage  differ- 


's  by  only  one-tenth  of  smaKsitiidetl 
see  that  there  are  differences  between Ptalm. 
chard's  separate  determinations,  wbidi  aaon^te 
as  mudi  as  three-fourtiis  of  a  mignifade;  cose- 
quently,  it  can  only  be  regarded  ti  t  fattaaati 
chance  that  the  aTorages  agree  so  doidy  with  tbi 
itude  obtained  by  Prof.  Pickering, 
"rof .  Prilchard  said,  knowing  the  ioportuN  q( 
making  the  obserrations  rapidly,  I  haaUnwt^ 
arranged  so  that  it  could  be  mofed  qocMf  1; 
hand  as  well  as  moTe  slowly  by  a  tiMCBt-Knr, 
and  haTing  looked  OTer  1,500  or  2,000  mmliiai 
I  am  surprised  at  the  unif onnitj  of  the  fiul  n- 
sults.    Of  course  we  take  the  mesa,  JQit  II  ^ 
do  at  G^reenwidi,  with  transit  obsenrsDooi.  Tea 
would  not  expect  the  interral  between  iUt^itta 
to  come  out  the  same.    I  beUoTC  that  it  woild  fei 
an  exaggeration  to  say  that  the  inditidosi  obar- 
Tationsdiffer on  the  aTerage  by  as  nsflh u te 
1.5th  of  a  magnitude. 

Mr.  Marth  pointed  out  that  Mr.  CsmBgtoBbad 
described  a  amilar  method  of  detsfBUuni  th 
mag^dtudes  of  stars  in  YoL  XY  IL  of  the  Ji&i% 
NotitfS, 

Tlie  Preeident,in  retumiog  thsaks  to  Fntati 
Pritchard,  saidno  doubt  if  the  truth  were  knan 
a  great  many  things  thatare  deeccibed  vooldli 
fomid  to  haTO  been  ooneor  tfaou^t  of  befon.  Ibe 
neat  point  is,  whether  useful  results  sit  dadisei 

MxTChristie  read  a  paper,  entitled,  "^Ntn* 
scopicBeeults  fertile  Motion  of  Stars  in  flslw 
of  Sight  obtained  at  tiie  Boyal  Observataiy,<iiHft- 
wich?'  He  said,  this  is  the  fifth  list  d  ntk 
obesrratioiis  whioh  haTO  been  pubhahedinftB 
Monthly  HoticeB,  The  measures  nare  beoiBidi 
with  a  half -prism  speotroeoope,  giTing  a  dhMaoB 
of  18i  degrees.  Since  the  beaming  of  1881 1 
couTex  cylindrical  lens  has  been  placed  in  tb 
Tiewing  teleseope.  Up  to  the  preeeot  tme  tk 
motions  of  99  stars .  haTc  been  ipectroaxiiMiDf 
determined ;  but  the  results  are,  in  msay  cmi» 
still  uncertain.  Itisonlj  to  Terybri^sttntkt 
we  can  apply  the  method  to  adTsaftsge;  infU 
esse  of  fauUer  stars^  wotitk  as  are  now  being  in- 
cluded in  the  list,  the  obserrations  are  Memaij 
subject  to  much  greater  errors ;  therelote,  Hm 
results  are,  in  some  cases,  rather  disoardsiit  Ike 
indiTidual  measures  are  giTsn,  sotiiataayonictt. 
for  himself,  f com  an  idea  of  the  rdatiTe  Tshi  a 
the  obeerrations. 

Mr.  GUaisher  read  a  paper  by  Mr.  Bmhaaai 
"ANewMethodof  Bn^t  Wire  ItlnnrimtiaBfa 
Position  2Corometers."  Uitherto  it  has  bem  vu 
to  muminate  the  field  with  faint  U^  end  fb 
wires  haTC  been  seen  as  dark  objects  spon  it  T^ 
{dan  pursued  by  Mr.  Bamham  la  to  iUonuniia  &i 
wires.  He  says  the  oonTcnience  and  P^teJ 
Talue  of  this  arraogement  can  only  be  s  '~^ 
hf  one  who  has  used  the  old  plan  and 
this ;  a  Tery  feeble  light  is  sufficient  to 
flie  wires,  so  that  no  object  which  caabeeMik 
now  too  faint  to  be  measured. 

Mr.  Neison  read  a  paper  entitled  "Note  oil 
Tenninthe  Pertnrbatioa  of  the  Moendaetoftt 
Action  of  Mars."  He  said— When  at  work  in  to 
of  1877  on  this  subject  I  madeavagk 
1,  and  found  a  ooefBcient  of  seveBl 
seconds  of  arc  arising  from  the  pertarbisgeM 
of  Mars.  I  then  communicated  the  reeahi  to  m 
Society,  and  pointed  out  that  they  were  onljoflD' 
paratiTely  rough  approTimationa,  but  that  tfc9 
accounted  for  an  inequality  of  king  pedod  wmb 
had  been  noticed  by  Sir  Oeorge  Auf,wh»m 
pointed  out  that  Hanseen'e  tablee  gaTs  phM  »- 
oordant  with  the  obeerrationt  from  1751  tolSSl 
Lately  a  young  Frenchman  hae  sent  nee  t  pev* 
which  he  nas  written  as  his  thesis  on  obtaiainghi 
degree.  He  had  calculated  the  Um  «» 
coRcct  aocnraoy  by  Delaunny's  ii^^^^^^\*!f 
he  finds  a  coefficient  which  is  eaBSwij^ 
small;  bu^  like  Delannay,  he  has  not  oi^ 
the  approxunationa  far  enough,  and  ha  li0  ^n 
ont  terms  as  insensible  which  I  think  itTulBe 
found  haTC  considerable  Talue ;  but  I  woqUub 
the  opportunity  of  remarking  that  hit  mn^#^ 
tion  has  been  made  with  Tery  great  ikillaa^  ^'^ 


i  Srje.'Ae  /\^.-*^syi-c  . 


ence  of  rather  less  than  one-tenth  of  a  magnitude 
between  Prof.  Pickering's  measures  and  my  own, 
frtdch  is,  I  think,  Tory  satisfactory,  and  shows  that 
a  great  adTance  has  been  made  on  the  photometric 
methods  used  by  Argelander  and  Weiss. 

Mr.  Knobel  said— I  think  Prof.  Pritohard's  re- 
sults are  extremely  interesting,  but  I  should  like  to 
ask  whether  he  has  taken  any  precautions  so  as  to 
extinguish  the  stars  rapidly.  I  haTe  found  that  if 
you  extutguish  the  light  of  a  star  slowly,  the 
musdes  of  the  eye  become  strained,  and  if  you 
strain  the  eye,  you  require  a  smaller  aperture  to 
extinguish  a  star  a  second  time.  I  would  ask 
Prof.  Pritchard  whether  he  has  taken  any  precau- 
tions, so  as  to  extinguish  the  stars  rapidly,  and 
whether  he  takee  care  that  the  second  measure 
shall  be  made  with  a  denser  portion  of  the  wedge. 
With  regard  to  the  accuracy  which  Prof.  Pritchard 
has  claimed  for  his  method,  it  should  be  mentioned 
fr^  though  the  aTcrages  may  differ  from  Prof. 


been  made  with  Tery  great        

and  forms  an  important  contribution  toaiavw) 
although  he  has  not  carried  it  suffidentlyte*^ 
I  hope  that  he  wiU  undertake  the  ^uthtfcw- 
tions.  I  hsTo^  howcTcr,  found  reason  to  aw 
my  original  Tiew,  and  I  now  find  ftat  ^j^ 
efficient  is  not  as  large  as  I  originaOf  bewm^ 
to  be. 

Mr*.  Knobel  read  a  paper  by  Dr.  Kankog^ 
"  Orbits  of  Meteor  Streama,"  deduced  fnmokv* 
Tations  made  in  Hungary  between  the  T*!'']^ 
and  1880.  From  the  radiant  points  deteoaiaid^ 
means  of  about  5,000  obsenraticna  of  ^^^'^^ 
Konkoly  has  only  been  able  to  identify  tvo  ofV^ 
orbits  as  corresponding  with  known  eoaatiT^'^ 
— Tis  ,  with  the  comets  1854-4  and  186M 

Mr.  Neison  said:  This  is  rather  ss' 


paper.  If  it  ia  correct  that  out  of  montfattj^ 
meteor  orbits  Dr.  Eonkoly  has  only  haA  ^^ 
identify  two  as  oorrespcmdugwitbeoaetii7^[^ 
it  will  show  that  the  connection  betwe^g**" 
and  meteors  is  not  as  close  as  hsa  been  ^"^^j^ 
supposed,  or,  if  there  ia  iu<^  a  connsfftino,  s  ^^'^ 
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nam  that  the  oomats  xi^ly  diiappeftrod^  only 
iMfJng  meteor  itreems  in  their  ttaok.  With  aU 
tiia  oometa  that  are  obeerred  year  after  year,  it  ii 
emoQM  that  only  two  laoh  ooinddencea  ahoold 
hiTe  been  made  out. 

Ifr.  Ohriitie:  There  ie  another  altematiTe, 
Difflely,  that  theie  meteor  itreams  may  indicate 
ooming  oometa.  SohiapareUi  pointed  ont  that 
aateora  may  be  the  heralda  of  oometa,  aa  well  aa 
tba  indicatton  of  oometa  that  haye  diaappeared. 

Mr.  Banyard  aaid:  It  ia  poaaible  that  Dr. 
Eookol^  meana  that  he  baa  only  aoooeeded  in 
idaoti^mgtwD  new  oometa  with  meteor  atreama, 
in  addition  to  thoae  whioh  were  already  known. 

Mr.Knobel:  Dr.  Konkoly  aaya  that  he  haa  only 
bMD  able  to  identify  two  meteor  oxbita  with 
oomatazy  oibiii. 

Mr.  Banyard :  It  mnat  be  remembered  that  meat 
of  the  coneta  whioh  are  obeerred  do  not  paaa  anffi- 
otaatly  near  the  earth  to  be  obeerred  aa  a  meteor 
stream;  poaribty  aome  of  theae  meteor  atreama  may 
befire  or  tan  milli^m  milea  in  diameter,  lor  the 
aaith  takae  aerenl  daya  to  paaa  tfarona^  aome  of 
them,  bat  nnleaa  a  comet  paaaed  within  that  die* 
tinee  of  the  eaitfa'a  orbit,  we  ought  not  to  expect 
lo identify  itae  a  meteor  atream. 

Mr.  Neiaon  gaTe  an  aooonnt  of  the  new  lona^ 
enter,  obaanred:  by  Dr.  Klein,  in  the  neighbour- 
hood of  Hyginva.  He  aaid  Frof .  Schmidt,  of 
Athem.  baa  reoantly  pnbUahed  hia  obaervationa  of 
the  region,  and  he  haa  arriTod  at  the  oonolnaion 
that  dnoe  the  year  1878  the  object  obeeryed  by  Dr. 
Klein  haa  been  dear  and  diatinot,  and  ia,  in  fact, 
the  Moond  moet  oonapionooa  object  in  the  whole 
region,  i^ieraaa  in  every  one  <^  hia  obeerrationa 
madeprerioaaly  to  that  date,  he  waa  unable  to  aee 
any  trace  of  it,  and  he  axriTod  at  the  ^nclnaion 
that  here  at  leaet  we  haTe  an  unqneationable  oaae 
of  physical  change  on  the  Moon.  I  obeerred  thia 
nsuumsyaelf  26  Bmee  between  1871  and  1876,  and 
lareral  oither  penooa  obeerred  it  up  to  1877 ;  no 
obeerrationa  appear  to  haTe  been  made  of  thia  por- 
tion of  the  Moon,  ao  that  we  cannot  aay  what 
happened  durimr  thai  year,  bat  now  there  can  be 
no  doabt  that  if  any  obaerrer  of  experience  looka 
at  that  region  at  any  time  within  36  hoora  after 
Mmnae,  he  will  not  faQ  to  aee  a  great  black  object. 
Ido  not  iaj  enter,  for  it  may  be  amere  phyaieal 
tlteration  in  the  colour  of  the  aoriace.  bat  after 
By^na,  it  ia  the  moat  conapiouona  object  in  that 
nkum,  and  cannot  fail  to  be  noticed. 

Mr.  Bidder  aaid:  I  ahoald  like  to  aak  when  waa 
the  first  reoocded  obeerration  of  thia  object,  and 
is  there  any  reason  to  auapeot  that  change  ia  atill 
^goninitP 

Pn>f.  Fritohard  aaid:  It  ocoura  to  me  that  thia  ia 
rary  like  the  atory  of  our  old  friend  Linn^.  On 
meoooaaion  I  aaw  Linn£  aa  a  email  crater,  and  I 
rose  to  fetch  another  peraon  to  Youch  for  my 
reradty ;  but  when  we  came  back  Linn^  waa  gone, 
Ad  there  was  a  white  patch  in  ita  place.  Theee 
baogeeof  i^pearanoe  may  ariae  from  difFerence  of 
lonunation. 

Mr.  NewaU  aaid:  I  haTe  here  a  drawing  of 
inne,  whieh  I  made  in  1876,  and  I  haTe  neTer 
•enitsinoe.  A  few  hours  makea  aU  the  difference 
B  the  world  in  ita  appearance. 
Mr.  Neiaon  aaid:  Linn^  waa  a  amaU  crater,  ao 
&aU  that  yon  oould  hardly  aee  it.  No  one  aince 
S^  haaaeen  itaaituaed  to  be  aeen  before  that 
lite.  No  doubt  lAnnh  changea  Tery  rapidly  in 
wearanoewith  the  iUumination ;  but  that  ia  not 
^caae  with  the  great  black  crater  near  Hyginua, 
rhich  can  be  diadnotly  aeen  for  36  houra  aiter  it 
a*  appeared  upon  the  terminator.  Here  ia  an 
•bject,  not  merely  Tiaible  for  a  few  minutea  or 
toon  like  Iinn£,  but  it  ia  a  moat  atiiking  object, 
fhich  anybody  that  ia  at  aU  uaed  to  lunar  obeerra- 
nns  cannot  fail  to  notice. 
The  f oI]owing_paper8  were  also  announoed  and 
wUy  read  :--H.  C.  BuaaeU,  <*  The  Transit  of 
tocTuv,  1881,  Not.  7th,  obaerTcd  in  New  South 
^ales.^'  and  <«  Meaauree  of  Double  Stare,  made  at 
be  Obaerratory,  New  South  Walea" ;  D.  GilL 
'Note  on  the  North  Polar  Diatance  of  the  Star 
Aceille,  4842";  H.  G.  Bookwell,  ^Obaerrationa 
I  the  Transit  of  Heroury,  1881,  Not.  7th,  made  at 
uoolaln.  Sandwich  lalaoda;  J.  Tebbutt,  "Ob- 
errationa  of  Comet  III.,  1881,  made  at  Windsor, 
[9W  South  Walee  " ;  J.  B.  Capron,  "  Obsenrationa 
I  the  Lunar  EcUpee,  1881.  Dec  6th" ;  Bct.  T.  B. 
tobinson,  •«Note  on  the  Places  of  Three  SUis  in 
he  Armagh  Oataloqae " ;  0.  Piaszi  Smyth, 
'  Beririon  of  Twenty-one  Places  in  the  Bed  Half 
<the  Solar  Spectrum,  with  a  Butherf  urd  Diff  rac- 
mi  Grating  at  Madeira,  during  the  Samnier  of 
^1'*;  E.  J.  Stone,  *<  ObaerTationa  of  Ocoul- 
Kions  of  Stars  by  the  Moon,  and  of  Phenomena 
f  Jupiter's  SatelUtes,  made  at  the  Badcliffe  Ob- 
•rratory,  Oxford," ;  Mons.  Loewy,  "  B^ponse  & 
I  Gommonication  fait  k  U  Sod^t^  Boyale  Astro- 
emiqne  rnr  M.  Marth  an  aujet  de  mon  appareil 
our  la  determination  dee  flsxurea." 

TEE  XETEOBOLOeiCAL  800IETT. 

DtTBINQ  laat  year  the  OouncU  of  the  Meteoro- 
logiaal  Soaety*  haTing  regard  to  the  rapid 
Progress,  of  Ute  yeara,  in  atatia&cal  meteorology. 


and  the  uncertain^  that  atill  preraila  regarding 
important  queationa  relating  to  the  phydoa  of  the 
atmoaphere,  considered  it  deeirable  that  the  Society 
ahoula  aupplement  the  ordinary  obeerrationa  by  a 
aeriea  of  well- conducted  experimenta  deatined  to 
throw  light  on  anoh  queationa  aa  the  Tertical 
decrement  of  temperature,  the  rate  of  aaoenaion  of 
Tapour,  the  heisnt  of  doud-atrata,  the  Taziation 
in  the  Telocity  of  the  wind  at  different  eloTationa, 
&c  Stepa  haTe  been  taken  during  the  paat  week 
to  make  obeerTationa  on  the  flrat  of  the  queationa 
by  the  placing  of  thermometera  at  the  aommit  and 
baae  of  JBoaton  Church-tower,  which  ia  270ft.  high. 
Thia  tower  is  admirably  dtuated  for  making  auoh 
experimenta,  aa  it  ia  isolated  and  free  from  any 
obstruotions,  and  the  ground  is  quite  flat  for  milee 
round.  Bypermisaionof  theTica^OanonBlenkin, 
the  instruments  have  been  placed  as  follows  :^At 
the  summit,  one  of  Dr.  Siemens'  electrical  thermo- 
meters Qcindly  placed  at  the  Sodety's  disposal  by 
Meesrs.  Siemens,  Broe.,  and  Oo.)  and  an  ordinary 
thermometer  are  mounted  in  a  small  screen 
fixed  to  one  of  the  pinnadee  of  the  tower; 
on  the  roof  of  the  belfry,  which  is  170ft 
aboTO  the  ground,  a  StoTenson  screen  has  been 
mounted,  oontaining  maximuin,  minimum,  dry, 
and  wet-bulb  thermometers.  Jbi  the  churchyard 
another  Sterenson  eereen  has  been  fixed,  cont«ba« 
a  similar  set  of  thermometers,  for  comparison 
h  those  aboTo.  All  the  thermometers  will  be 
read  OTory  morning  at  9  o*dock.  The  deotiical 
thermometer  consism  of  a  coil  of  wire  wound  round 
a  cylindrical  piece  of  wood  inclosed  in  a  small 
brass  tube ;  a  third  wire  is  joined  to  one  of  the 
wires,  and  the  threck  insulated  br  guttapercha, 
form  a  U^t  caUe,  whidi  is  brougnt  down  to  the 
base  of  the  tower,  and  connected  to  a  galTano- 
mater,  the  terminals  of  whioh  are  in  connection 
with  the  two  poles  of  a  aix-cell  Ledanch6  galTanic 
battery.  The  inatrument  ia  read  by  doproeaing  a 
key.  whioh  cauaea  the  needle  of  the  galranometer 
to  deflect,  a  pointer  or  Temier  (moTing  a  oontact- 
roUer  i^on  a  wire  ia  a  circular  grooTo)  ia  then 
puahed  to  the  right  or  to  the  left  upon  a  dlTided 
acale,  until  the  needle  remaina  atationary  on  the 
zero-point,  when  the  dectrical  rofeirtanoe  of  the 
wire  ia  meaaured  upon  the  acale.  The  number 
indicated  by  the  Temier  ia  then  read  off,  and  by 
referring  to  a  table  of  equiTalente  the  actual 
temperature  in  degreee  of  rahrenhdt  ia  readily 
ascertained. 

Simultaneous  readings  of  the  deotrical  ther- 
mometer at  the  sunmut  of  the  tower,  and  of  the 
dry-bulb  thermometer  in  the  dmrobrard,  will  be 
made  frequently  during  the  day  by  the  Terger  of 
the  church. 
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The  World  at  the  Advant  of  Kan.— Prof . 
Boyd-Dawkins.  continuing  his  lectures  at  Owens 
College,  spoke  last  week  m  the  pldstocene  period 
of  the  tertiary  epoch.  Instancing  the  discoTeries 
of  animal  remains,  representing  both  extinct  and 
liTing  genera,  he  came  to  the  condusion  that  in  the 
period  with  which  he  was  dealing  the  area  of  the 
Mediterranean  was  much  less  extendTo  than  is 
seen  at  present,  ita  bed  being  wdl  marked  out  by 
the  preeent  400  fathom  line.  Taking  that  depth 
aa  repreaenting  the  pleistocene  ahore,  he  found  tnat 
the  coaat  line  of  Europe  induded  Sidly,  Oordca, 
Sardinia,  the  Balearic  lalanda,  and  that  land  ex- 
tended orer  the  Straita,  joining  the  two  ooatinenta 
at  Gibraltar  and  Mafia  taSi  SioQy.  On  that 
aaaumption  he  oeuld  easily  aceount  for  the  presence 
in  Europe  of  animals  now  exdudTdy  African| 
such  as  the  hippopotamus,  the  lion,  and  the  great 
elephant,  and  alao  explain  the  disoorery  in  Africa 
of  fossil  remaants  of  animala  inhabiting  colder  and 
more  northern  dimes.  Another  important  point 
was  the  relation  of  Britain  to  the  mainland  of 
Earope.  In  that  case,  the  100  fathom  line  waa  the 
due  te  the  ancient  geography,  and  that  line,  com- 
mendng  on  the  coaat  of  Norway,  aank  to  the  north 
of  Denmark  and  then  went  out  to  the  weat, 
embracing  flie  Britidi  lalea,  and  touching  the 
preaent  coaat  in  Northern  Spain.  Thia  union  of 
theae  islanda  with  the  Confinent  explained  the 
preaence  in  the  aame  foaail-bed  of  bonea  of  the 
rhinooeroa,  the  reindeer,  the  dephant,  the  ^eat 
bear,  and  other  aoiaiala  originating  in  widely 
aeparated  zonea.  A  atriking  inatanoe  in  connection 
with  that  andent  union  of  ialanda  and  continent 
waa  afforded  by  the  habite  of  the  Arotic  lemming. 
That  animal  oTen  now  congregated  once  a  year  m 
Lapland  in  enormena  nunibera,  and  traTdled  in 
droTea  through  the  ScandinaTian  peninaula,  finally 
marching  into  the  aea.  Itwaainthiapleiatooeneage 
that  the  glacial  period  in  Engliah  history  occurrea, 
and  it  waa  at  thia  time  alao  that  we  had  the  firat 
tracea  of  man*8  existence  on  the  earth.  Whether 
man  liTcd  before  or  after  the  glacial  cold  era  he 
could  not  aay,  bat  the  fact  waa  indiaputable  that 
in  the  mid-pleiatocene  age  men  liTcd  and  hunted 
in  England,  uaing  weapona  which  wereprobablT 
of  the  moet  rou^  and  aaTage  type,  but  which 
were  widdy  diatribated  OTor  the  earth,  and 
formed  the  moat  rudimentary  atageinthe  hiatory 
of  dTJlisation. 


IR  OHAELES  WYVILLE  THOMSON 
died  last  week  at  the  oomparatiToly  ear(f 
af^e  of  61.  He  will  be  best  rememMred  at 
director  of  the  Challe$ufir  Expedition,  a  poet  for 
which  he  was  well  fitted  by  ms  prerioos  expeti- 
enoe  in  the  Foreupim.  Owing  to  failing  health 
the  deceased  yroieBaor  resigned  his  chair  in 
Edinburgh  TJniTerdty  last  year,  which  he  had 
held  since  1869. 

The  Gk>Temment  "Endowment  of  Besearoh*' 
Fund  of  £4,900  is  continued  for  the  present 

Sear,  but  the  special  grant  of  £1,000  is  wi^- 
rawn.  Applications  for  grants  mnst  be  sent 
into  the  Boyal  Society  before  the  end  of  the  pre- 
sent  month. 

Fifty-one  candidates*  names  are  "up"  far 
dection  into  the  Boyal  Sodetr.  The  oounoQ 
daring  next  month  wiU  select  fifteen,  who  will 
no  doubt  be  deoted  in  June. 

Next  Wedneeday  Professors  Bosooe  and 
Abel,  as  preddents  reepeotiTdy  of  the  Chemical 
Sodefy  and  the  Institute  of  Chemistry,  wiU 
hold  a  reception  at  the  Crystal  Palace. 

Dr.  W.  B.  Hodgkinson  has  been  appointed 
Professor  of  Chemistry  and  Phydcs  at  Woolwich 
Military  Acaden^,  and  Mr.  L.  C.  Wooldridge 
has  becm  elected  Brown  Professes  of  Pathology 
in  the  UniTerdty  of  London. 

TbB  memorial  stone  of  an  obeenratory  pre- 
sented to  the  town  of  Paidey  by  Mr.  CoatL  of 
F^gnslie,  was  laid  last  week.  The  building 
adidns  the  free  library  and  museum,  and  a 
suitable  equatorial  with  other  ipstmmentshaTe 
been  sdeoted  by  Professor  Grant,  of  Glasgow* 
The  property  will  be  intrusted  to  thePhikao- 
phical  Institution  of  Paidey. 

Dr.  C.  Siemens  has  recently  contiilmted  a 
remarkable  paper  to  the  Proceedings  d  the 
Boyal  Sode^.  He  holds  that  all  the  heat  and 
energy  sent  from  the  sun  find  their  way  back  to 
the  great  solar  centre.  The  paper  is  much  too 
long,  and  on  too  recondite  a  subject,  for  our 
oolunms. 

No..  21  of  the  Minerological  Moga^m  is  a 
niody  executed  geological  map  of  Sutherhand 
by  Dr.  Forster  Heddle,  to  illustrate  his  paper  on 
the  Geognosy  of  Sutheriandsbire.  Itisonasoalo 
of  half -Inch  to  the  mile,  and  indicates  all  the 
mineral  localities. 

The  Glasgow  popular  sdenoe  lectures  were 
brought  to  a  dose  last  week  by  a  lecture  by  Mr. 
A.  B.  Wallace  on  the  biological  relations  of 
New  Zealand  and  Australia,  in  which  ha 
pdnted  out  that  the  differences  between  the  two 
countries  were  of  the  most  radical  kind.  The 
lecturer  contended  that  deep-sea  soimdingB  gaTO 
trustworthy  indications  of  prior  landoonneo- 
tions,  and  pointed  out  that  where  idands  had 
natural  productions  almost  exactly  the  same  aa 
those  of  an  adjaoent  continent,  the  depth  of 
water  between  did  not  exceed  100  fathoms. 

The  annual  meeting  of  the  Institution  of 
NatsI  Arohiteots  will  be  held  in  the  hall  of  the 
Sodety  of  Arts  on  the  39th,  30th,  and  31st  inst. 

Apropos  of  the  discusdon  about  screw  pro- 
pellm^we  note  that  drawings  are  being  made 
in  the  United  States  for  a  steamship  of  400ft. 
leng^  by  60ft.  beam,  calculated  to  make  the 
passage  from  New  York  to  LiTerpod  in  *<  flTe 
or  dx^'  days.  The  engines  will  be  of  15,000 
indicated  horse-power.  Nothing  is  said  about 
depth,  but  no  great  improTement  will  be  made 
until  that  is  taken  into  condderation,  and  the 
engine-power  aboTO  mentioned  is,  it  will  be 
noted,  excessiTO — in  fact  the  <<hold"  will  be 
mainly  *<  engines  "  and  their  accessories. 

The  Patents  Bill  of  the  Sodety  of  Arts  is  to 
be  introduced  by  Sir  J.  Lubbock  and  Mr.  W.  H. 
Smith.  It  has  been  oondderably  amended,  but 
still  oontains  the  dauses  proT  ding  for  a  pre- 
liminary inspection  of  spdcifications,  but  not  as 
to  noTelty  or  utility.  The  fees  are  reduced  to 
£2  lOs.  on  application,  and  £5  on  the  grant.  Mr. 
Chamberlain  will,  it  is  understood,  also  introduce 
a  Bill  on  the  subject. 

Herr  Setterberg,  in  a  oommunioation  to  the 
AnnaUn  der  Chimie,  says  he  has  succeeded  In 
isolating  cee«iam  by  the  deotrolysia  of  a  fused 
mixture  of  the  oyanides  of  casdum  and  barium. 
The  metal  is  silTer- white,  ignites  spontaneoudy 
in  air,  and  generally  behaTOS  like  potasdum. 
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lil^ftalng  toTa  off  the  spout,  dakiged  the 
faznaoa-m«n  with  aoot,  put  out  the  gaa-jeta, 
and  emaped  to  earth  bj  a  Tent-hole. 

With  regard  to  connection  of  lightning 
oonduoton  with  the  gas  and  water-pipe 
qrvtama  of  towns,  a  paper  of  directions  has  been 
laeantly  drawn  up  by  a  Saxon  GoTemment 
Oommittee  [Dtut,  Ind,  ZeiL).  The  following 
are  aome  of  the  points  in  it :  Such  a  oooneciion 
renders  an  earth  plate  superfluous,  and  is  both 
reliable  and  reoommendable.  Those  pipe- 
^jstems  are  suitable  which  consist  of  iron  pipes 
with  aooket  and  noszle  joint  and  lead  stuffing ; 
flange  oombinations  are  sufficient  only  when 
they  have  stoong  sorew^nuts.  Should  the  con- 
dnotor  be  near  a  flange*eombtnation,  it  riiould 
ba  eonneotad  with  the  aystem  on  both  aldee  of 
the  flange.  Hie  oonduetor  should  be  oonneeted, 
where  possible,  by  soldering  with  aoft  solder 
oyer  as  great  a  surface  as  possible.  (Sundry 
directions  are  given  for  this,  and  for  connection 
where  soldering  is  not  practicable).  To  give 
X>rotection  and  facilitate  inspection,  the  parts 
oonoamed  in  the  connection  should  ba  sur- 
rounded with  light  brickwork.  Ooaneution 
aboold  not  be  brdien  during  a  thnndsntoam. 

It  ia  now  known  that  tendons  (or  the  termi- 
nal parts  of  muaoles)  contract ;  also  tibat  they 
have  sensibility  and  narres  distributed  to  tham. 
The  oonteaotion  has  been  thought  to  be  «  phe* 
noawnonof  reflex  nature,  that  is,  a  return-action 
of  the  spinal  cord,  caused  by  dii^t  excitation  of 
the  tendon-nerves.  But  M.  Guerin  flnds  reason, 
both  in  the  structure  and  the  action  of  tendons, 
to  bolieve  that  their  contractility  ia  quite  of 
the  same  order  as  muscular,  and  he  holda  that 
thej  show,  like  muscles,  both  Yolontary  and  in- 
Tolantary  oontraotioo. 

A  simple  apparatus  for  getting  rid  of  cock- 
chafers and  otner  nocturnal  insects,  has  been 
deriaed  by  K.  Vittellier,  of  Mantes,  and  is 
figured  in  La  Nature.  It  depends  on  tke  attrac- 
tioa  cf  light  for  these  instots,  and  ooasista  of  a 
lamp  plaaed  at  the  top  of  a  movable  frame,  and 
havmg  four  square- shaped  narrowing  cases, 
with  TnataIKo  reflecting  sozlaoea  inthe  interior, 
placod  roond  it.  The  insects  fly  into  these,  and 
strike  against  a  pane  of  glass,  at  the  bottom  of 
whieh  is  a  funnel-shaped  aperture  leading  to  a 
bag  hung  below ;  and  into  this  they  fall  in  great 
numbers. 

Inatead  of  the  usual  solid  case  of  the  Bell 
t^ephone,  Herr  KonigsUeb,  of  Hamburg,  pro- 
vides a  case  in  which  the  space  between  ^e 
memtouiD  and  the  magnet  is  enlarged  into  a 
thin-sided  aounding^case,  and  under  this  is  a 
reaonance-caae*  which  surrounds  the  other  at  a 
certain  intend.  The  resonance-oaae  is  per- 
forated in  several  plaees.  The  author  olaima  to 
obtain  thna  a  oonaulerable  stren«pthening  of  the 
sound ;  alao  a  purer  and  more  distinct  trans- 
mit sum. 

The  expansion  by  heat  of  sulphur,  caoutchouc, 
hardifKt^  rubber,  guttapercha,  and  paaaffia, 
and  the  af^lioabilii^  of  hardened  rubber  to 
Gompeoaataon  penduluma  forms  the  subject  of 
areeant  intereeting  psper  by  Herr  Bussner  in 
Cm'VM  Repertorium,  It  is  shown  that  caoutchouc 
has  an  expansion  more  than  four  times  that  of 
sulphur ;  hence,  doubtless,  the  great  expansion 
of  hardened  rubber  depends  essentially  on  the 
former  and  the  amount  of  it  present,  varieties 
of  hardexMd  rubber  can  be  produced  that  have 
an  fnrpaafiinfi  six  to  ten  times  that  of  iron,  so  the 
substance  has  been  suggested  for  compensations 

t.g  ,  a  pendulum-bob  might  be  attached  to  a 

hardened  rubber  tube  capable  of  BKFving  over 
the  lower  end  of  the  pendukun-rod,  and  fixed 
below  with  a  screw.  By  expansion  of  the  tube 
the  pendulum  -bob  would  be  raised.  HerrRussner 
obtained  u-itiflfactory  proof  that  the  tenacity  of 
the  sobetance  is  aufficient  for  the  purpose. 
Another  point  that  had  to  be  considered  was  the 
g««at  increa£e  in  the  expansion  of  hardened 
mbber  wiihthe  tempofatuie  (very  different  irom 
that  of  iron).  The  author  recommends  subeti- 
tation  id  hardened  cast  steel  for  iron  in  the  pen- 
dnhim-rod,  ae  thia  diminishes  the  dfvsrg^enoe. 
The  reonlts  with  a  clock  having  its  pendulum 
compensated  with  hardened  rubber  proved  to  be 
joite  favourable. 

As  fnteieeting  lecture  on  porcelain,  itsMatory, 
ntazmfaecitre,  and  decoration,  haa  been  recently 
dehvered  at  the  Sorbonne  by  M.  Lauth.  It  is 
repoited  in  La  ^attire. 

The   Pari&ian  Gas-  Company  haw  woently 


organised  at  their  wodn  mt  Vilklle  (vhioh  ii 
one  ef  their  moet  important  eealns  of  fi*. 
duetion)  a  museum  of  the  indaslry  of  ooal- 
distiHation.  One  finds  in  it  samplts  of  the 
principal  kinds  of  coal  employed,  and  speoimBni 
of  all  products  obtained  from  the  ootl,  iroA 
coke,  heavy  oils,  and  wniTnoTTiaoal  salts  ap  to 
the  remarkable  aniline  dyes,  now  so  nanmiwi. 
Further,  the  museum  contains  types  of  the  pna- 
dpal  systemaof  nsnalisatimii  distsibaftiaa, x«fn- 
laden,  &0.,  of  gas.  Among  hiatocia  aviootiBi 
J0  the  first  gas-«igine  oonetraeted  by  LsMir. 
On  the  walla  are  various  inatmativa  alitiilkd 
tables,  in  some  of  which  the  Tidimfla  of  ft« 
products  'bom.  a  g^ven  quantity  of  eotl  m 
mdicated  very  helpfully  by  ur-"-  "'  - 
diagram. 
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LETTEBS  TO  THE  EDERB. 


iWe  do  not  hold  ourselves  re^powiiMfl  for  tke  cfimmi^ 
our  cr,rre9pond€nta.  The  Editor  rt^pef{f\iHy  requests  it- 1 tS 
ccwtmunieations  shouli  b^oraum  up  as  briejly  as ptmA.) 

All  oommunuMtions  should  U  addressed  to  t»eKDmi«/a« 
EirouSH  UlcitAJiic,  81,  TavistockStrea,  OtveKt-fv^ 
W.C. 

An  Ch«quts  and  PosP-oJfice  Orders  to  he  tuade  Pfy^  •» 

J.  PaMXOEK  BDWAaDB. 

•»•  In  order  to  facUitaU  rr/erenct^  Carr<sp0nie*u,  vkn 
speaking  of  any  Letter  previomly  inserted^  wB  c^^^  it 
mmthning  tht  number  of  the  Letter,  as  tcM  ta  Oaf^s» 
^chioh  It  tipptars. 

•  **  I  would  have  everyone  "write  what  he  knova,  i^u 
xansh  as  he  knows,  but  no  more  :  and  that  nol  ia  tbs 
onlv,  but  in  all  other  subjeots:  For  Mnhavenaauf 
have  some  particular  knowtodae  Mad- aa|>ei>n  d  tki 
natore  of  suoh  a  pexson  or  suaa  a  Jonatanii  tw  «  * 
other  things,  knows  no  mortt  than  what  evecfbodj  4m, 
and  yet,  to  keep  a  clutter  with  this  little  pittaace  d  bu, 
will  undertake  to  write  the  whole  body  of  ihystota :  *  vet 
from  whence  great  inoonveaieneea  deiiae  thdr  origiBM. 
-^ilotUaign^s  £4»ajfs. 


♦  ♦♦ 


TABIABX.B  0SAB8L 

[19809.]— Iir  the  table  of  magnitudw  givsi  Iff 
Professor  Pickering  in  his  courteous  and  Tahibb 
reply  (letter  19072,  p.  642,  Vol.  XXXIV.)  tony 
incjuines,  I  observe  that  the  estimate  of  t  Otmo- 
peiro  ii  considerably  lower  than  might  have  beA 
expected.  In  the  case  of  the  other  staa,  and  in  &• 
case  of  the  msgnitudes  given  in  Profeaor  Fiekv- 
lug's  letter  in  January's  Astronomical  B^gitUr^  tte 
estimates  are  larger— some,  considerably  lai^ 
— than  those  given  by  other  obatevers  (a  droua* 
stance  due.  I  sappose,  to  a  differenoe  of  staadard). 
But  though  Professor  Pickering  makes thamapu 
tudes  of  «  Cephei,  \f/  Un-s  Majoria,  a  Psoa,  3 
Tauri,  respecUvely,  0  4,  03, 0  17,  0-38^gieat»fla8 
those  assigned  to  them  by  Sir  J.  Headial;  b* 
makes  the  magnitude  of  c  CaaaiopekD  lower  thta 
that  given  for  it  by  the  author  of  the  *'  OofliiiM.*' 
As  it  seems  from  this  that  the  diffoeaee  of  I|itf 
between  c  Cassiopeis  and  other  ataia  isnestBrii' 
than  in  1837,  it  would  appear  that  this  «tar  sft 
variable  of  Professor  Pickering's  third  ala«. 

Professor  Pickering's  remarta  at  the  doss  of  ku 
letter  in  the  Astronomical  Msgisttr,  Mi.  £ipn'< 
communication  in  your  number  for  Dec  30,  ftsd 
the  above  remarks,  show  very  clearly  the  nsoeaatji 
in  photometric  observations,  for  clearly  defioiag 
the  standards  employed.  In  the  letter  from Hfitfs- 
Es^in  and  Bead  referred  to,  there  is  oaeioiofti 
omission :  it  is  said  **  our  comparison  Stan  vtn 
taken  independently  also,"  and  as  the  sesolti  •»• 
for  the  most  part,  strikingly  aocordant,  it  ^ 
unhesitatingly  concluded  that  the  mfliho4  of 
observation  is  all  that  can  he  desirwd.  S^^|^ 
we  laiow  which  stars  were  employed  as  staoda^ 
of  compariBon,  and  what  wore  the  msgniiM* 
assumed  for  them,  we  cannot  propeily  conipat 
the  results  of  the  compariaon— we  olp^  "^ 
as  well  seek  to  compare  fractions  of  diS^ 
denominators  at  a  glance.  To  instanre,  tikiv 
following  table : — 

Espin. 

24 

3-6 

4-6 

445 

6-3 

2-5 

8-2 

38 

40 

My  results  agree  pret^  dosaly  withtt«« «J 
Messrs.  Espin  and  Bead;  and  wheaioflisw'f 
0  2  (the  differenoe  between  their  «tiiaate  of  F^ 
andmiae),  the  differenoea  are,  for  Ike  ■°'{S^ 
almost  entaely  removed.  But  the  caasetofBH* 
differences  eanaot  be  aaoertained.  anisw  4bip»* 
dple  upon  which  the  waanitnde  of  i«*  ^ 


Stw. 
a  UrstB  Min. 
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DrmoomB 


2^ 

n 

8-0 

n 

43 

43 

4-4 

4^ 

61 

4-5 

2-5 

rs 

3-0 

Ii 

4-0 

SS 

4-0 

4<6 
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eitimAU  of  PoUrit  if  baMd  on  the  anamptioatliat 
fPtfMiiiof  iiiagiiitade2'l,  and  as  a  PeiMiwaa 
■jooiipMisQii*8tar,  it  IoUowb  thftfc  the  xeaaons 
why  mtf  ettiuiBtet  differ  from  theirs  oould  not  be 
examined  into  unleas  I  kneir  tkeir  ettimatas  f or 
«  P6fMi,  or  tbey  had  stated  their  oompanaon-Btari, 
80  that  I  might  have  placed  my  eetimates  aUmgaide 
theirs.  AU  atar-magnitndes  are  oomparisonfl :  aa 
sach,  Tarioos  aeriea  oannot  be  compared  inter  «# 
Tiii]«i  theaealaa  npoa  which  they  are  founded  are 
kiown. 

To  foUew  ont  my  own  principle,  and  gire  data 
apon  which  my  reanhs  can  be  nnderatood,  I  will 
itate  my  own  aoale.  I  baae  any  one  aeriee  of  obaor* 
ratiooa  on  the  aaanmption  that  the  magnitude  of  a 
certain  alar  ia  a  certain  amount  fonnd  by 
prenoua  aeqnenoini^  baaed  on  the  aaanmption 
that  CapeUa  and  Vega  are  normal  fitat  magni- 
tude atara  and  aimtlar  in  brightneas.  I  af terwarda 
infeatifrate  the  magnitude  of  that  atar  by  nnmer* 
008  and  oarafnl  ■aquenoes.  Where  I  have  no  canae 
toaoapeoC  variabikty,  I  take  the  aaan  of  the  vaii- 
oui  reeoMa ;  bnt  I  aaa  alow  in  ao  doing,  aa  it  ia  not 
venr  aaay  to  tell  whether  the  apparent  differences 
ia  the  magnitudee  found  at  yadoua  times  for  any 
one  tiar  are  real  diffarenoea  in  btighfaieBa,  or  aea- 
dental  differeoaaa  doe  to  weather  or  ooxidition  of 
aye— by  alwayt  aaanming  tham  to  be  accidental, 
wa  should,  no  doubt,  loae  valuable  indicationa  of 
slight  or  tmpomry  variabiltty.  In  thia  way 
I  hope  to  determine  the  oonafcanoy  of  light  of  the 
stata  emptoyed  aa  atandaxda.  If  I  find  &  earlier 
asomption  wrong,  I  apply  the  correction  in  re- 
ducing the  reault  Aa  it  is,  I  have  found  a  Peraei 
cooalaatat2*l.  Sir  J.  Heraohel  gave  it  aa  2*07.  I 
hate  a  auapcion,  however,  that  ita  eoiour  altera. 
By  examiniag  the  differenoea  between  the  ck- 
tramea  of  sequeaoea  headed  by  Vega  and  Oapella, 
I  hope  to  aacertain  if  any  changea  do  take  place  in 
theae  atan.  Sir  /.  Heraehel  waa  of  opinion  that  he 
had  found  GapeUa  become  brighter  than  Vega 
between  1837  and  18«. 

A  careful  examination  of  rj  Uraa  Maj.  haa 
rtvcaled  indications  of  the  five-day  period  apoken 
of  by  Mr.  £spin,  in  hia  letter  in  your  number  for 
Nov.  26. 

Colour  of  Bubhe.'-Jui.  2.  singularly  red;  Jan. 
8,  ied«  bnt  daspar  tint;  Fab.  14,  red  ocAoxa  very 
deaded. 

In  letter  19514,  p.  862,  there  were  a  few  mia- 
prmta;  the  principal  being  **  aenaitive-toned  "  for 
"aeniitive  toredJ* 

S.  UftlftUnd  Balrd  G^emmlU. 
Glasgow,  March  10. 


JimTBB. 

[19810.]— I  OBTAiNKD  a  dayUght  observation  of 
the  red  apot  on  March  3rd,  1882,  aa  f ollowa  :— 

Preceding  end  on  CJf l' 24 

MiddleonC.M. 1    61 

Following  end  on  CM.  ....    2    21 
When  central  the  mot  waa  fairly  well  daflaed, 
though,  of  Qonrae,  with  nothing  hks  the  distinot- 
Bcaa  of  its  evening  apparitions. 

The  briUiaDt  equatorial  apot  haa  been  closely 
watched  here,  whenever  ciaonmatanoea  pesmittaa, 
up  to  the  present  time.  On  Feb.  26th  and  Mavch  3rd 
it  waa  raoorded  as  vary  bright  and  large  whan 
«co8atn^  the  CM.  of  Jupiter.  The  oonjunctions of 
tbia  object  wtlh  the  gnat  red  spot,  which  reonr  at 
talervalsof  about  44^  days,  are  eztremaly  inteEest- 
tng  to  witaasa,  and  I  shall  be  glad  if  any  of  yeur 
readers  will  endeavour  to  observe  the  next,  on  the 
evening  of  March  23rd,  whan  the  two  spots  will 
have  nearly  ooinoident  losigitade,  as  th^  tnnsit 
the  C^.  a(t  about  8h.  26m.  p.m.  On  March  21st 
at  6h.  47m.  p.m.  the  red  spot  will  be  about  at  mid- 
transit,  whils  the  whiU  spot  will  be plaoedN.  of 
its  foUoving  end,  and  will  arrive  at  the  CM.  some 
27  miantea  later  than  the  middle  of  the  red.  It  is 
important  that  tiie  relative  positions  of  the  two 
objects  be  earafnlly  dstarmined  by  observation  on 
one  or  both  of  the  evenings  mentionecL  The 
actual  time  of  ooigunction  can  than  be  readily 
oompntad  aa  the  greater  velocity  of  the  white  spot 
tnableaitto  gain  12bl  24s.  daily  (»  8  1<>  Jovian 
kmoitiide)  on  the  red  spot.  Moreover,  the  easning 
•onjnnetioi&  on  Mandi  23fd  ia  the  laat  which  can 
be  obserrod  until  the  planet's  reappeacmioe  in  the 
morning  aky,  when,  should  the  same  markinga 
continne  visible,  they  will  again  occupy  neady  the 
saaM  longitude  on  the  planet  on  Auguat  3rd.  Bat 
there  are  certain  irregnlaritiea  of  motion  which 
may  affeet  the  rdativa  poaitiona  of  the  apots  in  the 
interval,  so  that  the  pradioted  date  may  not  be 
found  emetly  conformable  with  that  observed, 
though  both  the  apota  appear  to  be  of  markad 
psrmanencyt  and  to  display  a  great  ditacenee  of 
nsean  velocity,  which  has  been  maintained  for  two 
years  with  litUe  deviation, 
firiatcd,  March  llth.  W.  F.  D 


A2>JU8T1CBNT  OF  ICIBBOBS. 

[19811.3— Ths  difficultiea  suggeated  by  your 
oorra^ondant,  Wm.  A.  Haren  (19806)  appear  to 
Mapnra^  imaginary:  there  is  no  optical  neosiBity 


foranabaolntelyeact  adjustment  of  the  aoris  of 
the  tube  to  the  ^da  of  the  minor.  The  fiat  is 
supported  in  tiie  tid>e  by  three  bars  and  a  bearing- 
block,  the  hole  in  whion  ahould  be,  and  is  uaually, 
fixed  centrally  in  the  tube  by  aimple  measurement. 
Nothing  more  ia  required;  the  usual  adjustments 
alone  then  prevent  any  *<  tilting  "  of  the  mirror. 
The  tube  may  even  be  of  any  shape  or  size  if  large 
enough  not  to  intercept  the  cylinder  of  light  sur- 
rounding the  axis  of  the  mirror,  and  a  **8top'* 
could  be  used  to  exclude  extraneous  rays. 

Southampton.  T.  A.  Skelton. 


[19812.]— Iv  reply  to  Mr.  Haren's  letter,  19808, 
p.  11, 1  some  time  ainoe  called  attention,  in  the 
Ekolisb  Mbohanio,  to  the  difference  between 
mechanical  and  optical  adjostmenta,  the  latter 
being  necessary,  to  be  defimte,  to  the  peifect  per* 
formance  of  tcdescopes,  the  former  not;  and  I 
alluded  to  the  position  of  the  flat  aa  regarda  tiie 
axia  of  the  large  tube,  as  one  of  meohanioal  ad- 

iustment  only.  The  beat  and  proper  place  for  it  ia 
1  the  axis,  aa  nearly  aa  ordinary  measurement 
and  the  truth  of  the  tube  to  a  cylinder  will  allow, 
that  is  mechanically ;  but  optically  it  ia  of  no  im- 
portance at  all.  Mr.  Haren  will,  I  think,  see 
this  to  be  the  case  for  the  following  reasons  :— 

The  mirror  is  constructed  to  receive  a  cylinder 
of  rays  from  the  object  observed,  which  are  all 
parallel  to  its  axis,  and  ita  parabolic  form  con- 
vergea  theae  into  a  cone  with  ita  apex  at  the  focus. 
The  flat  interoepta  thia  before  it  comea  to  a  f oous, 
and  refiecta  it  in  the  direction  required,  moat  eon- 
venientiy  at  a  right  angle,  or  nearly  ao,  but, 
theoretically,  at  aoy  angle.  What  ia  neoeaaary  ia, 
therefore,  tnat  tiie  nurror  ahould  be  perfects 
aquare,  both  longitudinally  and  tranaversely,  with 
the  line  joining  the  centre  of  the  mirror  and  flat, 
and  this  is  the  ease  where  the  spot  in  the  centre  of 
the  mirror  ia  aeen  central  in  the  reflection  of  the 
flat. 

Tb%  flat  has  then  only  to  naas  this  spot  through 
the  axis  of  the  eyepiece,  whioh  ia  done  when  the 
reflection  of  flat  is  central  in  the  pinholes. 

Nothing  is  here  said  about  the  lam  tube,  and 
indeed  it  is  nothing  but  a  meohanieal  or  conven* 
tional  arrangement,  to  enable  the  two  mirvors  to 
be  used  conveniently  with  the  eyepieee^  and  to 
keep  off  divergent  rays. 

It  is  well  known  Uiat  an  8in.  mirror,  for  in- 
stance, will  perform  better  in  a  tube  itttanded  for 
a  12hi.  timn  in  ita  own,  for  reaaona  whioh  do  not 
now  concern  ua,  and  if  this  is  so,  it  is  evident  that 
it  cannot  beef  anjr  ooBsequianoe,  within  reasonaUe 
limtts,  where  the  aides  of  the  tube  are,  and  what  is 
their  relative  position  to  the  axis  of  the  mirror. 

All  that  is  necessary  ia  that  the  tube  shall  not 
intsreept  the  cylinder  of  rays  as  it  falls  on  the 
narror.  

Fordinc^adge.  T.  Weatlaha. 


1C2DI0AI*  BXFX.IBS. 

[19813.]— PABXLT8I8  (46296).— The  sc^'eet  of 
paralysiB  is  too  large  and  too  complex  toentarnpon 
m  the  vague  way  u  whii&  "  C  B.  B.'*  wiOes. 
But  I  may  point  out  that  there  are  various  main 
causes  for  paralyaia.  lat  Disease  of  the  central 
grey  nervous  maaaea,  aituated  within  the  cranium 
or  apinal  canal.  2nd.  Disease  of  various  flbrous 
nerve  tracts  whioh  connect  and  co^ordinate  the 
various  grey  centres  (known  aa  commiaaural 
flbrea).  3rd.  Diasaae  of  the  fibroua  nerve  traota 
(commonly  known  aa  nerves),  which  run  out  from 
the  central  bony  cavities,  and  convey  the  nervous 
impulses  to  the  muscular  masaea  in  the  limbs, 
which  are  the  true  motor  organs.  4th.  Disease  of  the 
muscular  masses  tiiemselres,  as  in  some  caaea  of 
chronic  muscular  rheumatism,  lead  poisoning, 
&o.  Now,  to  say  which  of  these  ia  the 
real  cause  of  the  paraljrsis,  and  how  far  cer- 
tain other  faotoiB  enter  into  the  condition  of 
a  particular  patient,  is  one  of  those  problems 
which  nothing  but  the  skilied  eye  and  the  skilled 
cross-examination  of  a  practical  physician  can 
aolve.  It  ia,  in  fact,  that  prime  factor,  diagnosis, 
which,  alike  in  the  workahop  and  at  the  bedaide, 
is  the  reault  only  of  a  acientific  gri^  of  the  aubject, 
practical  training  of  the  aenaea,  and  inherent  artiatic 
capacity  for  the  work.  An  amateur  mechanic  may 
write  admirably  and  uaef  ully  upon  a  aubject— aay, 
the  lathe ;  he  may  have  a  perfect  adentifio  grip  of 
the  aubject  and  inherent  artistic  capacity  for  me- 
chanica ;  but  if  he  have  not  that  practical  training 
of  the  aenaea,  and  that  knowledge  of  materials 
whioh  is  only  to  be  mastered  by  patient  labour  in 
the  workshop  nndsr  skilled  teachmg,  he  will  select, 
say,  an  unauifeable  piece  of  ateel  for  hia  mandrel ; 
and  after  paodoomg  a  beautiful  model  lathe, 
witii  splsMudty-eenstruoted  chucks,  his  mandrel- 
neck  win  ahnde,  or  his  mandrd-noae  bend 
or  break,  wat  all  his  wndL  ia  useless.  Now,  in 
mechanics,  the  amateur  makes  a  **  waster,'^  but  he 
can  begin  again,  and,  after  a  certain  number  of 
experiment^  such  an  amateur  will  master  his  sub- 
ject. But  if  a  patient  is  treated  upon  a  wrong 
diagnosis,  not  only  is  the  one  opportunity  for 


raatoratioa  loat,  the  patieat'a  system  is  injured  bp 
misi^plied  drugs,  or  other  treatment,  wlubh  <m]y 
aggravates  the  original  diaeaae,  and  adds  to  his 
suffaringa.  Now,  if  *'  C  R.  B."  had  a  valuable 
chronometer  out  of  order,  he  probably  would  pick 
out  aome  akilled  chronometer  maker,  and  learn 
from  him  exactiy  what  waa  the  matter,  and  what 
waa  needed  to  act  it  right.  He  would  never  attempt 
to  get  such  information  by  letter  writing.  Many 
years  ago,  I  carried  a  watch  made  by  Barraird  and 
Lund,  which  went  excellently  until  a  strange  mafl 
had  cleaned  it;  after  that  the  watch  stomMd  sud*> 
denly  in  the  moat  myaterioua  way,  and  at  all  aortr 
of  odd  times.  Repeated  tinkering  with  the  wstdi 
left  thia  capridoua  and  annoying  defect  tmoured. 
Then  the  watchmaker  diacovered  that  the  balance- 
wheel  waa  too  heavy  or  too  light,  I  forget  which, 
and  he  put  in  a  new  balance-wheel,  and  kept  the 
watch  a  month,  during  wMsh.  time  it  went  per- 
f ecUy.  On  getting-  it  bask,  the*  watch  stopped 
again  just  as  bsiere.  XJltimate^rf  I  ^isk  to  stiudy- 
ing  this  extonrdinary  watdi  for  asfaelf,  and  I 
found  out  that  so  long  as  it  was  hung  'UBon  a  naO 
it  went  parfectiy,  but  that  when  liw  upon  its 
back  if  oiten  atopped.  Upon  diaouaainsr^tnis  with 
another  watchmakor,  he  predicted  tiiab  nae  of  the 
pins  which  held  the  movement  up  to  tfcs^inl -plate 
waa  too  loose,  and  that  whea  the  wafedtlay  upon 
its  back  the  movement  sometimes  dropppd,  and  the 
hands,  dinging  to  the  dial-plate,  slipped  the 
watch.  On  teeting  the  watch,  thia  peeved  to  be 
the  caae,  and  on  aimply  correcting  the  pirn  my  poor 
watch  went  aa  weU  aa  could  be  eapeoted  after 
Barraud'a  balance  had  been  tinkerad  away.  This 
fairly  illuatratea  what  I  mean  by  diagnosis^  or  a 
clear  atatement  of  what  is  amd  where  liea  the  cauae 
of  the  diaease.  Now,  many  a  man*a  inaide  is 
tinkered  away  by  drugging  and  other  treatment 
given  on  an  utterly  wrong  diagnosiB,  and 
^'CB.B."tellaua  that  "he  haa  been  under  tha 
treatment  of  aeveral  medical  men,  and  tried  ATerr 
known  remedy  to  regain  hia  locomotive  powers,'^ 
yet  he  never  aeems  to  have  learnt  what  is  the  causa 
of  the  paralysia  or  where  that  cause  is  located. 
"  B.  C.  B."  had  better  consult  the  beat  phyaieian 
in  his  locality,  ao  at  to  ascertain  theae  fundamental 
points  and  laam  the  predae  name  which  ahould  iM 
aaaigned  to  hia  paralyaia.  Speaking  generally,  I 
ahould  aay  that  a  patient  who  haa  '*  tried  every 
known  remedy  to  re^un  hia  locomotive  powers  '* 
before  having  ascertained  these  primary  facta  moit 
have  aoffeied  much  at  the  hands  of  his  doctors, 
and  ia  not  now  a  very  promising  case.  But  if  be 
will  ascertain  theae  data  I  may  oe  able  to  advise 
upon  the  machine  which  he  ia  projecting. 

THB  TsavH  (46364).  Black  apecka  on  the  teeili 
are  aometimea  due  to  congenital  pittinga  upon  the 
enamel,  theae  little  pita  filling  with  dirt  Such 
pittinga  are  incurable,  and  all  that  can  be  done  is 
to  wash  the  teeth  carefully  with  tepid  water  night 
and  morning,  and  use  a  Uttle  chalk  upon  a  teotn- 
bruah  or  the  end  of  the  finger  ao  as  to  thoroughty 
cleans  the  pits.  Suah  pita  may  aometimes  besafely 
lessened  by  smoathing  down  the  aurf^use  of  the 
enamel  and  rubbing  off  the  sharp  edges  of  the  pits 
by  means  fA  a  littlo  fine  emenr  upon  a  small  ivory 
bomisher.  This  makes  them  leaa  conspicuous,  aaSi 
alaomakea  them  shallower  and  lees  prone  to  f^ 
discoloured.  Other  black  apecka  there  are  which 
come  uponaound  teeth  where  their  aides  abut  upon 
a  cavity  ia  a  decayed  tooth.  Here  one  toofli 
becomes  hollow ;  ita  cavity  retains  particles  of  food 
whioh  turn  sour  and  act  upon  the  enamel  of  the 
sound  tooth  which  standa  at  the  aide  of  the  cavity. 
Thus  decay  in  the  teeth  ia  infectious,  and  such 
hollow  teeth  should  always  be  extracted  so  as  to 
save  the  contipuous  teeUi,  or  should  be  care- 
fully excavated  and  stopped  vdth  gold.  To 
preserve  the  teeth,  avoid  all  quack  preparations., 
rinse  the  mouth  carefully  with  warm  water  ni^t 
and  morning,  using  a  tooth-brush  and  a  ttWle 
elutriated  chalk  to  cleanse  them,  if  necessary. 
(2)  Avoid  such  cooks  as  do  not  waah  grit  carefully 
outef  currants,  salada,  fto.,  for  careless  chewing 
of  food  oimtafiifig  shot,  particles  of  stone,  frag- 
ments of  chopped  bone,  &o.,  often  splits  the  enamel 
of  the  te^,  and  ruins  them.  Seiring  needles  by 
the  teeth,  cracking  nutf,  &c.,  are  also  tertfle  causes 
of  destruction.  (3)  Never  take  add  medicines, 
acid  solution  of  steel,  and  other  drugs,  whioh  cer- 
tainty ruin  the  teeth  and  rarely  do  good  otherwise. 
In  such  rare  cases  aa  may  be  necessary,  these 
corrosive  medicines  ahould  be  audted  through  a 
atraw  or  glaaa  tube,  and  a  wallowed  without  ooming 
into  contact  with  the  teeth;  the  mouth  also 
should  be  instantly  rinsed  with  dean  warm 
water.  (4)  Mothers  who  would  preserve  their  own 
teeth  from  softening  due  to  absorption  of  their 
earthy  mattes,  and  who  would  lay  tne  foundation 
for  strong  tee^  and  solid  bones  m  their  children 
should  take  foods  which  contain  abundance  of 
earthy  matters,  such  as  oatmeal-porridge  and  milk, 
while  nursing  and  before  the  birtin  of  their  children. 


A  piece  of  silk  thread  held  between  the  fingers  and 
passed  backwards  and  forwards  bstween  tibe  teeth 
11  a  safe  and  exoe&ent  means  of  cleaning  out  the 
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n^ftnt  iMf ,  at  A,  ihown 
tofct  boofa  lauL  deep,  llin. 
■-  dn^  Ha.  wide ;  the  next, 


^/ 


,  tad  D,  Tin.  deep,  Sin. 
the  whole  reetiDg  on  a  tide- 
*'^bL  ^.  vi&  ftras^  wall-staplee  near  the  top. 
7-r«  i£L  te  3ft.  wid«,  from  side  to  dde,  will 
naJe  a  Vr'r-Me  to  hold  from  one  to  two  hundred 


r^  mjmym  we  of  ]tn.  deal,  with  the  front  edges 

'  t:=^  a  stzip  of  the  same  sort  of  wood  as  tiie 

Txiom  shelves  are  recessed  into  the  sides  k 

:i  ML  im^  wmd  gioed  and  nailed  if  necessary.    A 

^S3£  Lum  Wf^iag  of  wood  or  stout  paper  oom- 

ziecs  a*  j9h,  cxaept  staining  the  deal  to  match 

12  w  sf  deal,  it  may  be  sized  and  Tarnished ;  bat 
im  a  £^«Kfal  and  elegant -looking  stain,  the  deal, 
K.  betav.  red  pae,  without  knots,  can  be  washed 
tmm  wi:k  ordiiiaiyTed  ink  and  size.    It  resembles 
m»  wmM.  in  en— mm  use,  but  a  pink- coloured  wood, 
vw  sMi  thMi  seen  in  inlaid  work.    A  coat  of  var- 
Ktak  ^:cU  loUow. 
FS^—U  a  certain  front  is  put  to  coyer  up  the 
>  •*-  '  »  y^   bottka,  let  it  be  on  a  roller  the  same  as  a  window- 
*,  ^  ^  »ii#:f    irffcl^txedaltop. 

J.  Oharlea  King. 
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'..„-*.T  a.    »iv  ao«r   »?  pr>- 
*  *-Kct  >ki.«-  /^^er  •^  J^^' 


SmitiJI'B  APPABATXTS  FOB  THB 
MATID  PBODXTOTIOir  OF  HIGH 
TAOTTA. 

'^^Id.]— I  lUYE  Just  received    my   EirousH 

Mzc&kXic  for  Not.  11,  1881,  in  which,  under  the 

"^''*^**    biftdiag     **  Obtaining    and     Measuring     High 

*  «:*-  ^^^"^   V«eW^  ttcre  is  a  description  of  Prof.  Rood's 

*  <  a..  IT  ca»r*.c«r.  j^,^p^,^  Sprengel  pump :  itn  limit  is  stated  to  be 
La  a  rTa.a.t*;«-  ^^J^^i  ^  i'when  the  leakage  of  the  apparatus  is 
^>.>f«.      «  J^*v  ».    ^^^  iQ  ^0  amount  of  air  that  can  be  removed  in 

,-   0  «c»  ««i  ?^   ajcm*  time." 
'^    >«  ^'«=T«^;*»^       I  ssBd  yoaa  deecription  and  sketch  of  a  Taouum 


.-  V 


^  •>  ^    .-.*' 


»aa  >>0  on  an 


^.«  T^^  »1LXX  A  CMAF  AW) 
,M£fc^mUTAL  »OOKCASB. 

j»   •  ^  >f  A  ck«^p.  semocawe, 

•V  ^.x-  W  .•  V  T^:  Si  fcwi  ont.  with 

♦^-*  •^  ■*""  ;  vvvi,«i»  »t  bottom,  MMit^e 
W-  »^  w  -^v,  ^^J^**^\\top;  the  whole 
V  *^  --=  v-;r'  .f  h'^RlSw  -  .  «d.boMd 
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Domp  iuTented  by  mvself  some  time  ago,  and 
whkt.  you  will  see  by  its  construction,  has  a 
M^h4^lmit  Ml,  M  the  amount  of  air  that  can 


be  remoTed  in  a  giTcn  time  exceeds  tkluksjt^in 
hundredfold  ;  in  short,  the  air  can  be  «ittdi»f& 
more  rapidlv  than  it  can  leak  in.  Iti  eastewbai 
is  simple ;  there  are  no  stop-cooks  nor  nlw ;  it  ji 
not  liable  to  derangement,  and  will  do  k  »  (» 
minutes  that  which  takes  hours  ou  ths  ^u^ 
principle. 

It  is  the  result  of  studying  the  dtfeeti  of  the 
Sprengel  pump. 

It  occurred  to  me  that  the  mercury  in  sSpnogel 

Eump.  having  to  go  through  the  form  of  nnmbo* 
MS  drops,  Sie  entire  surface  of  the  meicQiy  it 
exposed  to  the  inflnenoe  of  the  high  tvuumoti^ 
Taouum,  and,  therefore,  air  that  would  lithac- 
oury  in  the  mass  be  retained  cohesi?ely«  woild,  in 
the  Sprengel  principle,  be  given  up  to  tbbnona. 
Another  fault  I  considered  to  be,  that  mveuiil 
Tapour  must  be  formed  at  these  high  tooaiau, 

giTen  off  from  the  drops— a  fact  that  osn  be  Ttefisi 
y  air^Tnining  microsoopioally  the  junction  of  i 
Sprengel  fall  tube,  with  its  oonneotiiig  tsbt  to 
reoeiTer ;  a  gentleman  of  high  scientific  eaiiuB» 
haTingtold  me  that  in  oon junction  with  a  veil- 
known  English  sdentifio  gentleman,  they  hk 
obserTod  this  defect. 
To  overcome  these  objections  I  arguadilbsl:- 

(1)  The  air  must  be  removed  rapidly. 

(2)  That  the  mercury  must  not  be  intiteioraof 
drops. 

(4)  That  the  mercury  must  not  leave  the  pop, 
but  must  be  used  continuously. 

I  have  succeeded  in  accomplishing  this,  Mik 
following  will  show. 

A  is  a  glass  globe ;  at  its  lower  end  is  atiad«d  t 

glass  tube  B,  36in.  long ;  the  lower  end  d  thii  tak 
bent  to  a  right  angle,  and  attadied  by  s  itot 
piece  of  rubMr  tube  to  a  oyttnder  C;  in  tiia 
cylinder  a  piston  D  is  worked  by  thelCTW- 
handle  E. 

From  the  upper  end  of  tube  B,  a  hran^  tsbej 
rises,  and  U  bent  to  a  right  anrie  at  the  top,  ntd 
joins  the  desiccating- tube  G,  which,  baa  its  una 
end  widened  into  a  funnel,  and  an  iikdiambwr 
stopper  fitted  in  so  as  to  leave  the  found  surooia- 
ing  it.  The  lower  end  of  G,  alao  haa  a  rute 
stopper,  which  is  surrounded  by  a  glass  cuH. 

About  2in.  from  lower  end  of  O.  a  tube  of  gbn, 
I,  projects,  to  which  is  attached  the  tcmI  lo  te 
exhausted,  L. 

From  the  upper  portion  of  globOy  A,  a  glass  tube, 
J,  of  fine  bore,  rises,  and  bei^  down  paralld  to  R 
About  half-way  down  tube  J  bends  back  cm  itsdi, 
then  returns  on  its  downward  eooxae  and  enteo 
the  tall  conical  vessel  K,  reaching  to  near  Qi 
bottom. 

To  set  the  pump  in  action,  the  abort  robber  tabe 
is  removed  from  a  and  C,  and  a  current  of  hot  sir 
passed  for  some  time  through  tube  B,  aadthflnn 
through  the  whole  of  the  pump,  driving  out  all 
moisture  and  leaving  the  pomp  warm  and  dry. 

The  rubber  tube  is  then  oonneoted  and  m^ 
between  B  and  C,  and  pure  marcnry  previously 
dried,  i>laced  in  cylinder  Cf,  by  remortng  the  pistat 
which  is  done  by  taking  a  pin  out  of  tb«  junctifla 
of  D  with  £,  the  piston  being  retoxned  to  Si 
place. 

The  rubber  stopper  is  placed  tightlyin  lower  «a 
of  deeiccating  tube  G,  and  its  osup  U  fiBed  vn 
mercury,  mudnff  an  hermetioalfy--aeaIed  joint 
Pumice  soaked  m  sulphuric  add,  or  phosphaie 
anhydride, is  then  dropped  into  G- from  its «»« 
end  till  half  fuU  ;  the  upper  half  then  being  fitted 
with  gilded  pumice,  the  rubber  atoppar  beloDgiB| 
to  upper  end  of  G  is  now  tightly-  proaaml  ia«  m 
the  funnel  end  filled  with  meroury,  tfana  hermit- 
calW^  sealing  this  joint. 

The  apparatus  is  now  ready,  axid  is  wockedbr 
pressing  the  lever  E,  and  tiiereby  f  oreiag  ths 
mercury  up  into  tube  B,  thenoe  into  gl5>be  A, 
the  mercuiy  also  rising  in  branoli  tobe  F,  iaoUtas 
the  vessel  L  and  its  conneetions  from,  corammrios* 
tion  with  globe  A. 

^The  meroury  being  still  foroed  into  A  foccesths 
air  out  by  the  fine  tube  J,  and  wben  tba  nurcnry 
begins  to  rise  in  K,  the  lever  E  ia  rmised,  aad  ths 
meroury  falling  back  from  A,  prodnoes  in  top  «f 
A  a  Torricelliui  vacuum.  The  meroury  in  £aov 
rises  into  J,  until  the  column  of  ancxcuiy  a  ^ 
exacti^  balance's  the  atmospheric  proaeare  tt  E. 
Any  air  that  n.^y  rise  in  Uie  bottoBi  of  J  OBSBt 
pass  the  bend,  owing  to  the  q>ecific  giawity  of  fte 
air  being  leas  than  the  merourv. 

The  lever  E  still  being  raised  allowa  tko  i 


to  fall  from  A,  and  alsb  from  the  bnuicb-Boe  fi 
until,  having  fallen  below  the  jancstson  of  Bwitt 
F,  communication  is  restoredj  and  tbe  air 


over  from  L,  and  its  ooimectiana^  Into  ^e  i 

in  A,  the  meroury  column  in  /  lowonitg  at  the 

same  time. 

The  lever  E  is  now  pressed  dowm  sigain  aad  the 
same  action  takes  place  aa  in  first  stroke^  a  mass 
of  air  equivalent  to  the  capacity  of  A  beiog  re- 
moved at  each  stroke  of  the  mston. 

The  rapidity  with  which  tnevaonnm  is  prodaced 
is  proportional  to  the  ratio  of  ih»  cMfmoitf  of 
A  with  the  capacity  of  vessel  to  be  exhansted  and 
connections. 

And  as  the  globe  A  can  be  made  Toty  las»%  and 
thereby  a  great  bulk  of  air  leosored  witt  taek 
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itroke,  it  foUews  that  the  limit  of  the  pomp  is 
nrr  ^h.  maoh  higher  than  it  can  ponibly  be 
with  any  form  of  SprengeL 

The  eHded  pumice  is  to  absorb  any  trace  of 
mercaruJ  y&poor,  and  the  chemical  substanoe  in 
tabs  G  to  absorb  moisture. 

Id  this  pump  there  is  little  chanoe  of  mercurial 
Tiponr  formiog,  as  the  mercury  is  not  divided 
into  a  number  of  small  drope  and  under  high 
teosioB  for  a  long  period  of  time. 

It  will  be  seen  that  my  form  is  a  departure 
from  the  usual  mercury  pumps,  as  the  mercury  is 
worked  in  the  mass  and  without  the  aid  of  stop- 
eodn  or  calves.  It  does  its  work  perfectly  and 
nmdfy* 

I  have  not  yet  measured  the  Taouum  produced, 
u  I  cannot  obtain  the  appliances  here ;  but  it  is 
MiUy  seen  that  the  yacuum  must  be  rerr  hi^ 
iDd  possibly  reaches  the  theoretical  limit,  in 
ooodusion,  the  pump  is  not  patented,  and  therefore 
iQ  hate  the  liberty  of  using  it. 

Henry  Sutton. 
31,  Sturt-street,  Ballarat.  Victoria, 
Australia,  Dec.  28,  1881. 

SHAPINO  ATTAOEOCENT-  TO  F.  O  ABBB. 

[19817.] — Hbsxwith  I  indoee  description  (which 
is  borxowed   from  Northcote),    and   perspective 


view  of  Booth's  shaping  machine.    I  trust  the 

iograTer  won't  be  puzsled. 

The  instrument,  when  bolted  to  lathe-bed,  is 
ready  for  work.  It  is  capable  of  shaping  a  surface 
Tin.  long  and  3in.  wiae  at  one  setting.  The  motive 
power  ia  obtained  from  lathe-spindle,  the  driving- 
pm  of  which  engages  into  a  space  cut  in  toe 
machine  driving-plate.  At  the  other  end  of  the 
same  ^indle  as  the  driving- plate  there  is  a  crank- 
plate,  with  adjustable  crank-pin ;  but  this  pin, 
instead  of  beinr  connected  direct  to  the  slide,  is 
arranged  to  slide  up  and  down  a  slotted  arm,  a 
square  ^ide  block  being,  however,  interposed  be- 
tween the  orank-pin  and  slot  to  increase  the 
wearing  snrfaoe.  .  The  slotted  arm  is  fixed 
below  upon  a  stud  attached  to  main  cast- 
ing of  machine,  and  the  motion  of  the  crank- 
pin  up  and  down  in  the  slot  causes  the  arm 
to  oseallate  axound  this  stud  or  fulcrum,  but  its 
motion  hs»  a  varving  angular  velocity,  which  be- 
comes greater  as  the  crank-pin  arrires  at  that  end 
of  Uie  slot  nearest  the  fulcrum,  and  less  as  it 
approaches  the  otiier.  In  this  apparatus  the  tool 
movee  backwards  and  forwards  over  the  werk,  to 
give  tiie  cutting  stroke,  whilst  the  work  only  moves 
ndewava  to  give  the  traverse  between  the  cuts. 
Ihe  slide  carrying  the  shaping-head  and  slide 
works  in  Vs  formed  in  main  casting.  It  receives 
its  stroke  from  the  slotted  arm  by  a  strong  con- 
necting-rod jointed  to  the  middle  of  the  slot,  and 
ftt  its  other  end  to  the  slide  by  a  pin,  which  is  sus- 
ceptible of  a  horixontal  adjustment.  As  the  slot- 
inn  osoOlatea  it  gives  a  redprocatinff  motion  to 
the  shaptnA-slide ;  but  owing  to  uie  varyiog 
ingular  TeiocitT  of  former,  the  slide  moves  for- 
irud  slowl J  and  returns  faster.  Automatic  motion 
■  given  to  the  work  by  means  of  the  ratchet  and 
didc  (aeen  on  the  left  of  the  machine)  upon  the 
^vene-aorew,  actuated  bv  a  cam-groove  out  in 
the  referee  side  of  the  crank-plate. 

Has  **  O.  J.  It**  come  across  the  overhead  appa- 
ratus just  brought  out  by  this  same  firm  P 

O.  H.  D. 


liATSSS  AND  LATHB-KAXINa. 

[19818.]^Thb  reply  (19770)  of  Mr.  Evans  must 
*ve  been  read  with  great  satisfaction  by  very 
lanj  beeidea  mvself ;  and  in  takins  advantage  of 
is  tind  invitation  to  be  more  expUcit,  I  would  say, 
hat  I  ttifakk  it  would  add  to  the  value  of  his  papers 
f  he  ga^a    soma  snch  data  as  he  would  place 


in  the  hands  of  a  workman,  who  could  construct  a 
machine  when  he  knew  its  general  dimensions.  Our 
esteemed  instructor  is  doubtlees  well  aware,  that 
nothing  is  more  unsightly  or  inconvenient  than, 
say,  a  slide-rest  for  a  oin.  centre,  made  strong 
enough,  and,  in  some  respects,  big  enough,  for  a 
heavv  7in.  machinist's  lathe.  Every  pound  of 
surplus  metal,  like  every  pound  of  superfluous 
flesh,  is  a  useless  incumbrance. 

For  my  own  part,  I  should  not  like  to  see  the 
general  plan  of  Hr.  Evans's  papers  interfered  with. 
He  has  succeeded  in  making  a  dry  subject  interest- 
ing, but  to  load  his  remarks  with  numerical 
details  would  make  it  wearisome ;  a  short  table;, 
which  might  be  printed  in  lessor  type  and  annexed 
to  each  mechanical  section,  would  supplv  all  that 
is  needed.  Anyone  could  then  oopv  this  into  a 
note-book,  and  thus  have  a  satiafa^ry  guide  to 
work  by. 

Formstanoe,  turn  to  page  221,  on  the  Dome 
Chuck.  A  table  might  indude:  Length  and  thick- 
ness of  boss;  length,  breadth,  and  thickness  of 
slide-plate ;  thickness  and  height  ef  centre  of  the 
standard.  Next,  on  pa^  437»  the  slide-rest. 
Length,  breadth,  and  thickness  of  foundation- 
plate  ;  height  of  socket-boss,  height  and  diameter 
of  screwed  part  and  pitch  of  screw.  Length  and 
breadth  of  lace  of  main  slide,  vertical  thickness  of 
bars,  and  size  of  nut-channel.  I  need  not  go  on  to 
the  other  parts,  as  Mr.  Evans  will  see  what  is 
needed  from  the  preceding  outlines.  Such  parUou- 
lars,  printed  in  the  ordinary  form,  e.g,  (8  x  3  x  f ), 
would  occupy  little  space  and  be  convenient  for 
reference. 

In  connection  with  this  subject,  mav  I  offer  a 
s^g^^tion  to  our  friend  '*Cast  Iron"?  If  he 
would  fl:ive  a  few  letters  on  making  the  patterns  for 
the  following  articles,  they  would  be  very  useful — 
viz.,  heads,  beds,  rests,  and  other  adjuncts  to  the 
lathe,  followed  by  others  relating  to  the  steam- 
engine.  Mr.  Bose's  articles,  though  excellent  for 
general  eogineering,  do  not  indude  particulars  of 
such  appliuices.  Cannot  small  parts  of  mechanism 
be  cast  of  iron  similar  to  that  of  which  **  Blakey's 
Boot  Protectors  *'  are  made  ?  This  appears  to  be  a 
soft  zinc- coloured  iron,  easy  to  work,  free  from 
hard  spots,  and  may  be  bent  without  snapping. 
Are  they  niade  of  malleable  cast-iron  ? 

'*  Aldebaran,"  in  his  practical  instructions  for 
fitting  up  a  %u,  telescope,  very  sensibly  recom- 
mends amateurs  to  avoid  the  use  of  screws  as  much 
as  possible.  If  the  cells  are  made  a  little  deeper,  I 
think  they  will  hold  nearly  as  well  for  practical 
purposes  as  screws—that  is,  for  eyepieces  and  for 
o.g.^s,  a  few  very  small  screws  might  be  inserted, 
if  there  was  any  danger  of  the  oeU  being  shifted. 
Some  time  back  **  Sunlight"  promised  a  sketch  of 
a  simple  optical  screwing  apparatus,  but  the  pro- 
mise was  aU  that  appeared. 

Many  would  doubtless  be  surprised  to  learn  that 
a  good  2ui.  o.g.  could  be  bought  for  78.  or  8s.  I 
do  not  think  &ere  is  any  necessity  to  withhold  the 
name  or  names  of  those  opticians  who  sell  such 
o.g.'s  unless  they  so  desired.  They  being  only  the 
dealers  in,  and  not  the  makers  of,  such  lenses,  no 
injury  could  be  done  to  anyone,  by  mentioning 
where  a  2in.  *"       '  '  


French  lens  could  be  obtained  at  that 
Orderlo  Vital. 


price. 


[19819.]— I  H^VE  to  thank  Mr.  Evans  for  his 
courteous  reply  to  what  must  have  seemed  to  him 
rather  a  fault-finding  letter,  and  it  wiU  go  far  to 
clear  up  my  difficidtv :  the  other  points  wiU  pro- 
bably evolve  themselves  in  working.  Referring  to 
one  of  Dr.  Edmunds*  remarks  as  to  the  depth  of 
screw-threads  (or  the  difference  in  diameter  at 
top  and  bottom  of  thread)  it  is  easily  calculable  for 
any  given  angle,  for  if  j?  be  the  pitch  of  the  screw, 
and  a  the  depth  of  the  cut  in  making  it,  we  have 
\pld  ^  tan.  g/ 2  where  9  a  angle  of  screw -tooL 
.•.  Idfp  =  cot.  9/2.  rf  =  ^oot.  9/2,  orif  #  = 
thread  =  1  / j9,  d  =  cot.  i9  /  2t  and  the  difference  in 
diameter  is  twice  this.  _in  the  case  of  9  s  60^  cot. 
30®  a  -^'6,    .-.  d  =  'J'6/2t  =    8S9/^ 

I  should  very  much  like  to  know  how,  in  the 
earliest  period  of  mechanical  engineering,  screws 
were  first  produced:  indeed,  now  the  subject 
rhappily)  has  once  more  come  to  the  fore  in 
"ours,*'  if  any  correspondent  could  give  us  a 
sketch  of  the  history  of  the  lathe,  and  the  develop- 
ment of  some  of  us  parts^  it  would  be  of  great 
interest  to  a  large  section  of  our  leaders,  I  imagine. 

Scorpio. 

OBNAUSNTAL  TUBmNG. 
[19820.]— In  reply  to  the  letter  of  "A  Country 
Parson*'  (19806),  I  take  the  opportunity  of  point- 
ing out  that  the  olasa  of  turning  represented  is  of 
qmte  a  different  description  to  that  done  by  Mr. 
Ooulson,  whose  production  is  very  fine;  and, 
moreover,  to  work  up  the  lower  parts  to  anything 
like  the  proportions  of  a  oocoa-nut  naturally 
grown,  is  not  an  easy  matter.  I  think  if  our  friend 
could,  or  would,  see  the  original,  his  adverse 
opinion  might  be  changed ;  and  although  it  may 
not  meet  his  taste,  I  find  it  appreciated  by  many  of 
our  oorxespoodents  who  do  this  class  of  work. 

J.  H.  Bvaaa. 


D7NAX0-KA0HINBS. 

[19821.]— In  reply  to  "QaiBitor's"  mquiry, 
dynamo -machines  may  have  their  field-magnets 
excited  in  four  different  ways.  In  the  first,  the 
**  main  "  current  is  used  for  exciting  the  magnets : 
in  this  case,  one  armature  brush  is  connected  to  one 
end  of  wire  on  field- magnets,  th6  other  end  of  wire 
being  taken  to  the  lamp  (or  lamps,  as  the  case  may 
be).  In  the  second  method,  the  *<  shunt "  current 
is  used,  the  armature  being  arranged  so  as  to  give 
rather  more  current  than  is  needed  for  external 
work,  a  bye-pass,  or  shunt  wire,  is  wound  round 
the  field-magnets  so  as  to  take  a  portion  of  the  cur- 
rent. The  wires  leading  to  the  lamps  are  connected 
to  the  armature  brushes,  as  are  auo  the  two  ends 
of  the  wire  wound  round  field-maffnets. 

In  the  third  method,  adopted,  I  believe,  in  the 
Brush  machines,  the  advantages  of  the  two  pre- 
ceding methods  are  supposed  to  be  combined  by 
the  combination  of  the  methods,  and  if  properly 
proportioned,  it  should  ^ive  good  results.  The 
arrangement  of  wires  is  evident. 

In  the  fourth  method,  a  **  separate  exciting 
machine'*  is  used,  and  the  wire  on  the  field- 
magnets  of  the  large  dynamo  must  be  fine  or  coarse, 
according  to  the  Imid  of  exciter  used.  The  lamps 
are  connected  to  brushes,  and  field-magnet  wire  to 
terminals  of  exciter,  which,  of  course,  will  also 
excite  itself.  The  theoretical  weight  of  wire  re- 
quired in  any  given  machine  to  give  an  equal 
current  of  tilie  same  electromotive  force  with  the 
same  expenditure  of  energy  (or  horse  power)  will 
be  the  same  in  each  method,  and  the  plan  adopted 
must  depend  on  the  work.  If  the  resistance  is 
constant,  it  is  not  a  matter  of  importance  which 
system  is  used  ;  if  the  current  is  required  to  keep 
up  in  quantity  in  spite  of  an  increased  resistance, 
**  the  shunt  '*  should  be  used ;  but  where  a  machine 
supplies  a  single  arc-light  I  much  prefer  the  main, 
as  a  slight  increase  in  the  resistanoe  of  the  are 
diminishes  Uie  current,  and  this,  reacting  on  the 
field-magnets,  still  further  reduces  it,  so  that  the 
lamp  qmckly  adjusts  itself  and  brings  the  carbons 
to  their  proper  position ;  but  if  the  shunt 
is  used,  an  mcrease  of  the  B  of  the  axe 
throws  so  much  more  current  through  the 
field -magnets  that  the  main  current  may 
be  actually  increased,  the  adjustment  of 
the  lamp  then  taking  place  in  the  wrong 
direction,  an  abnormally  long  arc  is  produced, 
which  gives  a  fine  chromatic  effect^  but  is  not 
suitable  for  practical  lighting.  Dr.  Siemens,  in  his 
paper  on  his  shunt-current  machine,  states  that 
the  B.  of  the  field-magnets  should  be  made  at 
least  ten  times  that  of  the  armature,  and  that  the 
extra  B.  should  be  made  up  by  adding  to  the 
length,  and  not  by  reducing  the  size  of  the  wire. 
This  ffives  Uie  shunt  machine  an  undue  advantage ; 
and  ne  states  that  the  principle  of  the  shunt- 
current  gives  a  better  result  as  regards  horse- 
power, the  fact  being,  that  if  an  equal  weight  of 
wire  be  used,  the  two  methods  will  give,  practi- 
cally, the  same  result.  It  is  easy  to  show  that  if 
the  weight  of  wire  is  the  same,  the  power  absorbed 
to  produce  a  given  current  under  an  e^ual  electro- 
motive force,  or  what  is  the  same  thmg,  throurii 
an  eqnal  reustanoe,  wiU  be  also  equaL  To  take 
defimte  figures.  A  10  ampere  current  is  required 
through  4  ohms,  which  wul  require  an  E.M.F.  ef 
40  volts.  I  have  previously  given  approximate 
weights  of  wire  for  this  size  of  machine. 

Suppose  that  4,000  feet  of  wire  are  wound  on  the 
field-magnets,  and  that  it  is  of  such  a  size  as  to 
give  a  resistonce  of  10  ohois  (this  would  be  about 
No.  16  B.W.a.,  and  601b.  of  it),  then  using  thU 
wire  as  a  shunt,  as  the  E.M.F.  is  40  volts,  the 
current  passing  throagh  it  will  be  4  amperes,  and 
the  current  evuved  by  the  armature  will  require  to 
be  14  amperes.  Suppose  the  B.  of  the  armature  to 
be  1  ohm,  then  the  external  circuit  10  amperes, 
with  40 volts  E.M.F.  ^  400  amp6re  volts:  the 
field-magnets  4  amperes,  with  40  volts  E.M.F.  = 
160  ampere  volts;  the  armature  14  amperes  (it 
will  require  14  volts  to  make  14  amperes  pass 
through  1  ohm),  14  x  14  «  196  ampere  volts. 
Total  number  of  ampere  volts,  756. 

Now  suppose  the  same  machine  (that  is,  a 
machine  of  the  same  pattern)  is  made  to  work  on 
the  main- current  principle,  and  it  will  be  seen  that 
the  ampere  volts  required  to  give  an  equal  external 
current  will  be  the  same  if  the  same  weight  of 


wire  is  used.  As  there  were  4  amperes  passing 
through  4,000ft.  of  wire,  and  it  is  necessary  to 
magnetiie  them  to  the  .same  extent,  and  there  will 
be  10  amperes  (or  '  the  main  current)  now 
passing,  the  wire  will  only  require  to  be 
4-lOths  of  its  previous  length,  or  1,600ft, 
and  as  it  has  to  be  the  same  weight  (501b.)»  its 
resistance  will  be  found  to  be  1*6  ohm.  The 
arosature  wire  having  onl^  10  amperes  passing 
instead  of  14,  will  only  require  to  be  lO-Uths  of  its 
previous  size,  which  for  an  equal  length  would 
give  it  a  B.  of  1*4  ohm. ;  but  as  it  is  proposed  to 
use  an  equal  weight,  it  will  be  necessary  to  make 
it  four-tenths  longer,  which  makes  the  B.  up  to 
1*96  ohm. 

Then  the  current  everywhere  being  10  amperes, 
we  may  add  all  B.'8  together :   I^temal  B.  is 
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■  «'^  MWitaiM  1"^ :  total,  7*56 
r  tkra«^  v^kk  will  z^^iure 
xv^;  tk«nloc«  total  MMor^  it 
«^c«  ^vidts  a*  ktlora^  thus  proTiag 
'  fif  -Ti^ffy  «i  tiM  two  tyatemt  it 
I  «u»^  9M«u«ii  tib*  tt»*  ■■fc-wmt  o£  oa(utal  it 

t^  qttMtioa  (asked  br 

4^::^'  as  to  tk«  best  size  o< 

t^  «M  a  a  Mfiiai>    This  aun^y  de- 

BteMpoiaftaAoQt  bjSirW.  Thon- 

te  kadnif  virti  (and  the  aame 

MK«i^b#  afH>^te  t^  na^^une)  onthe 

<»  1^  «Mt  af  aopMT  as 


oempared  with  the 
fcr  ^e  lai8«tke  win  ^elenthe  B, 
Ina  will  ba  tha  wo^  uvaleaalj 
_lft»wira.  Bat  im  tlka  machkies 
tM^Mr^^a*^^  aBataua  the  OQst  of 
~  W  e<  Ina  rinMMiMatifia  than  the  fint 
tte  «M7  fiaait  it  wiU  be  practioally 
'liar  win  ba  the  fiaet  that  a  certain 
acay  mMt  ba  waai  %a  ■  ai  ant  a^ok  undue  heating  of 
*»  WW  aa  wanM  be  Ska^  to  mjara  the  insolation. 
TkassAftbaaiaaKi^aeklfa^Xo.  12  aa  n  tuit- 
i  10  aaspere  ennent. 
m  ^»^'«>  the  hone- 
He  wfflfittdthesame 
i  10^  bf  VtoL  Ayrton. 
"lof  acanent  of  one 
feme  of  oooTolt 
▲  aasfal  fisme  to  remem- 
Oii)  ii  ttat  750  ampere  toUs 
bwaaa  power,  44  33.000  =r  750. 
Mr  kaw  JB  satk  too  kw  akeady,  so  that  I  wiU 
MKHHikan  ^OnaTs^  IsUer tiU next  week. 

B.P. 

who  axe  ao  anxioos  to 

canaoaroely 

to  determine 

to  five  n  partimilar 

be  asade  on  the  aame 

;  bat  to  deCecaine 

win  on  field-magneia 

IB  a  ■attar  inTolvinff  mush 

U  is  not  likely  that  thoae 

to  work  out  theee  things  will 

'     r  II    Ml  tothewcrld.    I 

dnaiioBi  to  do  ao ;  bat  if 

ol  OaiaqniaiteakiUand 

to  djnaain  laanbfnea,  my 

alwdy  tkotoagU/  the  laws 

"^ —   alfesr  whuik  ha  will 

to  pcodaoe  a  aatiB- 

ba   bad   naeniy  put  the 

Lfnla  frf-thamb  inatraotsoBS. 

to 


r±  ^mfwmt  ^  r^A  \-at.=^,  ac  aasafl 
rwiSBui  h^ii^tofi  Tvt^  wa  ^j^st* 


bat  their  meohausm  is  oomplioated,  and  liable  to 
derangement.  Ghionometers  are  osaallymadeto 
wind  with  a  key,  and  have  fnsees.  If  they  are 
properly  adjaated,    they  haTO    no    *'  winding 


Good  English  levers  (not  compensated  for  tem- 
peratnre)  in  nse,  treated  with  ordinary  care,  and 
uailecmly  {e,g.^  not  sometimea  placed  at  night 
onder  a  warm  pillow,  and  sometimea  on  a  cold 
diossin^4able),  the  weather  aa  regards  tempera- 
tare  bemg  moderately  ateady,  will  go  with  an  error 
of  about  one  minnto  per  week. 

The  difference  between  sommer  and  winter 
temperatarea,  however,  will  canae  variations  of  flve 
or  ten  minntes  per  week.  I  think  the  best  way  to 
answer  the  remainder  of  *<  Watchman's  "  queries 
will  be  to  give  him  the  rates  of— first,  a  chrono- 
Betor,  verjf  seldom  worn,  nsoally  kept  flat  in  its 
case,  bat  exposed  to  variations  of  temparatora^ 
aaoondly,  a  naif-chronometer,  spring-tail  lever, 
keyless  with  going-barrel,  in  wear,  and  placed  flat 
on  table  at  mght.  Both  are  of  the  finest  woric- 
manahip,  by  £.  Dent  and  Co.  :— 

Date.  Chronometer        Half-chronometer. 

1881.   From  Dent's  cleaned. 
Jaly23    ..    Q.M.T.       ..  Goingvezyirregolarly. 

30     ..   +  10s. 


Aug.  6 
13 
20 
27 


2l8. 
3l8. 

468. 
54a. 


Sent  to  Dent's  to  be 
cleaned. 


Absent  from  town.    Took  chrononatar  with  me 
to  North  of  Scotland. 

Date.  Chronometer.  Half-dironometer. 
1881.  From  Dent's  cleaned. 

Nov.   3  ..       —44^8.    ..  Beoeived  from  Dent. 

7  ..            478.      ..  G.M.T. 

12  . .             50d.      . .  -  6s. 

15  ..             62s.      ..  8is. 

19  ..             668.      ..  lis. 

26  ..  658.      ..  16s. 
Dec    3  ..    Im.     2s.      ..  198. 

12    ..     Im.     7is.     ..  22s. 

27  ..    Im.  17s.       ..  20s. 
31    ..     Im.  16^8.     ..  16^. 

1882. 

Jan.    7  ..  Im.  148.  ..  lOs. 

21  ..  Im.  16^.  ..  168. 

31  ..  Im.  19a.  ..  25s. 

Feb.  18  ..  Im.    Os.  ..  2^. 

26  ..  69^.  ..  2l8. 

Mar.  4  ..  60|8.  ..  Hs. 

11  ..  43s.  ..  lis. 

From  this  table  it  appears  that  both  watches  are 
ovar-oompensatad.  The  chronometer  gains  64s. 
in  aboat  a  month  in  the  warm  weather  in  London, 
bat  it  loees  98^8.  in  the  oooler  weather  of  Scotland 
in  two  months ;  it  oontinoea  to  lose  until  the  end 
of  Jannary,  but  now  it  is  gaining  as  the  warmer 
weathsr  advaneea.  These  watohea  have  no 
snaoiwlaTy  oompensatioTi , 

Sdward  K.  Nalaon. 


[19824.]-^H  rwly  to  letter  19801,  below  are  the 
aant  dataa  on  which  I  took  the  rate  of  my  watch 
(whidi  I  wear  in  the  usual  way^  together  with  its 
daily  rato: 

Blow, 
m.   s. 
Dec  23, 1881....    1    43    ....DaUyratc 
Jan.    2,1882....    2      1     ....    iSb. 
Jan.  10,1882....    2    15     ....     178. 
Jan.  20,  1882....    2    32    ....     178. 
Jan.  30,  1882....    2    52    ....    208. 
Feb.    8,1882....    3    12    ....    2  2s.      . 
Feb.  21,1882....    3    36    ....     l-8s. 
Mar.  3,1882....    3    62    ....    l-7s. 

Boalomolan. 


TBIOTOIiBS. 


ri9826.]— ^HjlTino  read  witti  much  pleasure  the 


discosaion  on  trioydea,  which  has  been  going 

on  in  the  **  K  M.,"  I  should  like  to  offer  a  sug^- 
tieo,  aobject  to  correction  by  "Oar "  practical 
ottsa.  It  baa  often  struck  me,  when  riding  uphill, 
that  aa  enormous  loss  of  power  occurs  when  s&og- 
gjEng  with  tito  pedals  Just  past  the  dead-centres, 
aikd  dust  if  we  could  reduce  the  leverage  against 
ns  at  that  time  we  should  reach  the  top  of  the  hill 
with  asndi  less  exertion.  Could  not  this  be  done 
by  saaklng  the  toothed  chain- wheels  slightiy  oval 
'    teadcs<~ 


aibsva 


areolar,  andpladngthe  longer  axes  at 

'itol of  the wfiton in  the  <*£.  M.*'  prefer  the 
luUsy  aftJCM  to  the  lever ;  but  a  lever-motion,  if 
w«ll  amnged,  doea  away  with  the  dead-centres, 
M  cMb  pedal  reaches  ito  higheat  point  and  begins 
to  iwnaiil  befbve  the  other  reaches  ita  loweat :  a 
toek  which  ooqi^t  to,  and  does,  as  far  as  my  ex- 
wsnemmgom,  plaee  the  lever  before  the  rotary  for 
^^dxmfing.  I,  however,  am  looking  forward  to 
the  Bsnetinaf  applieation  of  doubling  speeding  as 
-  '  ~"  of  tiie  hill^dimblng  diffieolty,  and 
~  eturais'  motto  will  be— 
Onward  and  Upward. 


SEFLIESTO  QdESUa 

•»♦ 

%♦  In  their  answers,  CorrespoftdetOs  art  «. 
spectfuUu  regueated  to  mention^  in  each  imtomts^  XU 
title  and  number  of  the  query  asked. 

[44998.1  —  Hallway  Continnooa  Brakss 
(y.Q.}— In  reply  to  "A  Driver^"  I  beg  to  tnfaoi 
him  I  nave  only  aeen  his  query  on  my  wsylnaB 
from  Calcutta,  hence  my  apparsnt  inattniiao.  My 
hydrostatic  brake  was  first  run  between  Csaidn- 
town  and  Kew  in  1853,  and  afterwards  on  the6hisai> 
bary  and  Hereford  Bailway  in  1854  andbeginnhml 
1855,  when  I  left  it  to  join  H.M.S.  C^oIsm,  m 
Black  Sea.  My  brake  is  not  self-acting  sMtoogk 
it  could  be  made  so,  nor  would  it  in  its  pmat 
form  act  on  baxsting  of  tabes  or  breakiag  avsjot 
trains.  Bat  why  should  such  things  takspUai if 
properly  made,  and  oouplings  teated  as  cor  eaUn 
are.  I  always  contend  the  means  to  apply  seos- 
tinuous  brake  should  be  in  the  driver's  bsadi,  ^ 
I  provided  for  the  guard  doing  ao.  Depmd,if» 
universal  brake  is  ever  adopted,  it  will  be  nsa 
simple  and  inexpensive  plan,  and  not  the  expeDin 
and  complicated  ones  now  on  trial.  HiTBgt 
brake  that  cannot  be  always  dapaoded  mpaaishi 
mora  uaeless  for  public  suetv  than  the  old  osa 
used  since  the  introdoction  of  railways.  I  wain 
America  in  September  last,  and  I  examiiwdioiM 
of  the  brakes  used  in  that  ciaantiy.  On  thscul* 
way  from  Washington  to  BaHteoaa.  the  f sronita 
brake  is  Longsidg^a  air  braka..  ^le  pointvitk 
me  when  I  iiitaaiansd  ray  ylan^  vaaa  a  aonpleaDd 
inexpensive  braka,  aa  I  walL  kssaw  raiUrsy  ooa- 
panics  then  we^d  not  spend  tkair  Ifcsnwndi  ai 
they  do  now  onesMrimeBis*  osnaai.  aa  donbt, by 
Her  MiMy'a  lettoraad  the  vwioeof  her  sobjMtL 
^Eorl'  Wssm,  BMInad  JEngineac,  BJf.,  O^ 
Wyaomhe*  Bucka. 

r4e969.]~ValDQ««r^  Water  4m  fltower8.-To 
"J.gft.B.*'  TIaaM  Aew  iui  pim  flgorM  bow 
youiawsn  at  the  viriM*of  B  f;667),  and  also  of  ty 
areainf'tow,  whiAyaa.»ut  dasni  aa  1*6  in  yoir 
reply  to  tba^  abaaa  in  the  171b  Ibb.  issas,  aad 
ob  lige.— SAirrtaa. 

[45649.J— Wave  (IT.Q  )— I  dornat  know  about 
Channel  waves  in  particular,  faafcl  give  tbsab- 
stance  of  results  collected  by  Rof essor  Baalmi 
from  experiments  by  Scott-BnssaJli  Thomas  Stem* 
son,  and  others.  (1)  The  utoAoat  height  of  a  vsn 
in  open  sea  is  held  by  aoonaa  to  ba4llL  ficsskn 
150ft.  high  have  bee»  ebasraad  nm  SM.  oositof 
Ireland  by  the  East  of  Ttonwwwi  Ttab«isbt«f 
waves  in  deep  wator  depends  on  their  diatsaoe  (or 
"fetch")  from  the  weather-shorn,  wbect  tkar 
formation   commences.      Mr.    Thomas  Stevoaa 

Sives  the  following  formula  as  nea^  oomct 
aring  heavy  gales  when  the  fetch  b  oot  ka 
than  about  six  nautical  miles; — ^Hei^  in  id 
•B  1*6  X  Vi^<»toh  in  nantieal  mUea.  Mr.  T. S.ala 
gives  the  following  table  of  preasures  of  warn,* 
observed  by  him,  against  a  vextioal  saiiaM,it 
Skercy  vore  :— 

Suoimar    Winter     SkoL 


foot 


611 
9-8 


aveaagc 
38 


m 


In  lb.  per  sq. 
In  feet  of  water 

«<Babeoriber'*  wiUfind  some  farther^ 
in  Molesworth's  Bngineers'  Poekai-beok.  At^ 
depth  he  mentions  the  wator  wauhl  sosn^fke 
disturbed  by  the  storm  above. — QhJknm, 

[46700.1— Toola    for  Baadinff  IitaL-ltai 
sketch  of  a  tool  for  bending  fUt  icon  1}  ^  i 


r/  G. 


Fig.  1  is  bolted  down  to  viee-boBeh,  fif-^^ 
lever.  Fig.  3  is  a  side  view  of  the  levsr,  A  ■^•5 
on  to  ^,  and  r  is  a  loose  wheel,  tf  is  a  siptsbflB 
the  iron  to  bend. — Ckbpsiow. 

[46823.] -Oval  Ohnoka  (irA)-S*  «*«* 
to  46206.— Jaok  of  Au.  TbIdbs. 

[45823.]— Oval-Ohuoka.-^Seeing  aoflBfWir 
qualified  has  answesad  your  qoaiy,  I  '•^J* 
reply.    I  think  what  you  want  is  a  i»4fl^H^' 
not  an  oval-chuck.     If,   howevsr,  J'*"''.'' 
sUde-latiM,  you  m^  easily  add  iMyf  «^  ! 
and  oould  then  do  mneh  asefnl  wwk.  «<**;  < 
want  aa  overhead  motion  to  dsivsaisiHy**** 
in  slida^est,  and  an  isaa  pattan«f  IbstoMbf^ 


wanttoma^    FiatiilapattaaiatttobBeltf^.. 

krttinbnil,  nnilrManal  iSb^to»*»*<r*^ 


Maboh  17,  IMS. 


■NOLIBH  MAJHANIO  AMD  WOSLD  OVaOEDlOBs  !!•.  «6. 


«7 


it  will  Bake  equal  tarm  with  the  maadrel.  Then 
ix  to  alida-mt  an  arm  carrying  a  email  roller  to 
pfMagBinst  iron  pattern,  being  kept  up  to  it  ^  a 
miflfat.  The  orou-alide  of  eaddte  mnet  be  ehghtly 
iladkad,  and  the  screw  withdrawn.  The  rotary 
ootter  will  then  move  to  and  from  the  eentre, 
wppng  the  moTemente  of  the  roller  on  the 
pttum.  Pat  the  leadtng-aorew  in  gear  with  a 
ilow  tmferse,  move  oatter  up  to  its  poeitioft,  and 
joa  can  make  as  many  handiei  aa  yon  like.  The 
ahape  of  ontter  ia  important;  It  must  be  well 
■harpened,  and  revolve  at  a  great  speed,  and  the 
wetk  turn  slowly.— P.  A.  IL 

[46711.]-Botary  PiU  Uaohlne  (TX.a.)— The 
ikatoh  will  give  yon  an  idea  how  this  is  made ;  it 
* '  I  of  a  frame  which  two  Anted  roUere  run  in, 


C,  with  a  draw  underneath  to  cateh  the  pillff  as 
they  fall  throagh ;  A  is  a  press  which  the  piu-maas 
if  put  in,  and  forced  through  a  hole  in  tiie  bottom, 
IB  whidi  18  one,  two,  or  three  holes  a  trifle  leas 
.  tbaothe  piU  you  wish  to  make ;  when  the  pipe  is 
fomed,  lay  it  along  the  rollers,  and  turn  the  handle 
E  until  the  pills  fail  through ;  F  ia*end  view,  show- 
ing how  they  are  geared ;  the  roHera  and  pren  are 
genaraUy  gnA-aa^--jACK  of  Axa  T&abbs. 

[4^849.]— Artiat*80anva8(TX.Q.).— This  eanbe 
bought  at  any  artist  colourman's,  butif  not  to  be  got 
inyour  neighboorhood  go  to  a  draper's,  and  get  some 
roond  flkreaded  Holland— this  is  not  oallendered,— 
and  suit  yourself;  it  can  be  got  of  almost  any 
Kiade.  See  that  it  is  fine  anderen  ihx«aded;tiie 
fiat  thread  ia  glased  aurface,  and  when  wet  ia 
gouty;  for  the  other  part  aee  anawer  to  46119.— 
Jics  or  At.t.  Tbasss. 

[46922.]— Ohrysolde.— I  presume  this  is  a  fancy 
name  for  one  of  the  yellow  metals  which  the  Bir- 
aingham  metal-workers  know  so  well  how  to  make. 
If  so,  it  ia  mainly  compounded  of  copper  with  the 
addition  of  zino  and  tm.  Manheim  gold  is  copper 
3,  zinc  1,  tin  6.  A  yellow  metal  for  dipping  is 
made  in  a  roundabout  way  from  bronze  2,  copper  1, 
aad  a  minute  portion  of  tm.  The  bronze  is  made 
of  7  oopper,  2  tin,  zinc  3;  and  when  the  final 
"uiture  IS  made,  10  parts  of  tin  are  added  to  every 
640  parta  of  copper.  Moat  of  the  allovs  of  this 
elaaa  are  made  of  the  metals  mentioned,  but  some- 
hmes  antimony  and  arsenic  are  idso  brought  into 
ue,  but  not  where  brittleness  is  to  be  avoided,  in 
the  ease  of  the  former.— Nuiy.  Dob. 

[45938.]— Soldering.— No  doubt  the  aeries  of 
aptea  on  plumbing  now  appearing  will  contain  some 
ouits  on  lead  burning  or  autogenous  soldering, 
which  is  the  highest  branch  of  that  part  of  the 
aechanical  arts,  so  far  as  manipuli^n  is  con- 
cerned. It  is  accomplished  either  by  pouring 
nelted  lead  along  the  joint  (rather  into  the  runner 
formed  in  the  sand  covering  the  joint),  or  by  means 
ii  the  oxyhydrogen  blowpipe  (coal-gas  and  bel- 
iowB).  A  good  many  failures  will  be  made  before 
^Qocesa  ia  attained,  as  much  skill  is  needed  in 
wowing  long  enough  and  not  too  long,  the  differ- 
moe  being  a  fraction  of  a  second.  On  p.  356, 
VoU  XII.,  the  old  plan  is  well  described ;  an  article 
»  autogenous  soldering  ^appears  on  p.  516,  Vol. 
OL,  and  a  useful  reply  on  p.  559  of  the  same 
rdume. — Nxns,  Dob. 

[45943.1— Preaaure  of  Water.— If  the  supply- 
3tpe  is  a  long  one  an  increase  of  size  would  no 
ionbt  be  beneficial.  The  meter  would  slightly 
iheck  the  flow.  Use  stratgtalNm-cocks  in  the 
npply.  If  the  motor  is  of  the  right  size,  36Ib.  to 
he  mch  would  be  ample  to  yield  one  horse-power. 

f45977.]--Artiiiolal  Cable.— The  "artificial 
we"  used  by  the  School  of  Sabmarine  Tele- 
ixmphy— now  on  view  at  the  Crystal  Palace— ia  a 
ather  expensive  and  complicated  piece  of  appa- 
ll, or  rather  two  piecea,  for  one  part  is  usea  for 
vovi^ng  sufficient  resistance,  and  the  other  for 
nitattng  the  effects  of  induction.  A  visit  to  the 
Palace  would  probably  be  the  best  way  to  get  full 
ifprmation. — Stbbnhak. 

J45986.1— Sefrlserator.- Take  notes  ftrom  the 
mgeraiom  sold.  Then  make  a  double  case  of 
m^  which  atafl  with  sawdust  er  dry  powder,  smh  i 


aa  nharooal.  Line  the  reesaa  in  the  waU  with 
thick  felt,  apongy  kind,  three  or  four  inches  thiek, 
and  protect  all  doora  by  the  aame  meana.  Of 
course  vou  will  put  a  drain  in  to  take  away  drip- 
pings nom  the  ica.  and  that  may  have  abend 
when  outside  the  refrigerator  so  as  to  prevent  air 
getting  in.— Ntjh.  Dob. 

[46019.]— Oausages.— Two  mistakes  crept  ato 
my  reply;  for  «•  flayed"  read  ^'hi^ed,"  that  is, 
the  herbs  should  be  well  harvested  end  of  a  good 
green,  not  black  and  musty,  as  generally  suppusd, 
and  for  ^'^Ib.  allspice "  read  "^oa/'  I  have 
made  some  hundreds  of  pounds,  for  which  our 
family  used  to  gat  great  praiaci  but  the  herbs 
and  ^ice  we  could  never  get  simplied  with  fit  for 
use,  ao  used  to  harvest  and  grind  our  own.— Jxgk 
OF  Aui  Tbadss. 

i;46061.]— Model  Baglne.— To  "  Sunuoht.*'— 
Berne  from  home  I  cannot  refer  to  the  Xo.  of  tiie 
**  E.1I.*'  which  states  the  size  of  cylinder.  &o.  Aa 
I  may  be  aw»  for  aeveral  weeks,  kin^  repeat 
dimenrions  of  cylinder,  and  I  will  then  with 
pleasure  tell  you  what  you  want  to  know.- Smr* 

UOBT. 

[46069.]  —  Automatic  Arrangement.  —  The 
ptmter  haa  destroyed  the  sense  of  my  suggestion  aa 
tothia  anuDgement  ui  laat  issue.  For  the  sen- 
tence, "  Projecting  from  lower  idde  at  middle  of 
each  division  a  pin  or  tooth-clack."  &c.,  read, 
**  Projecting  from  lower  side  at  middle  of  each 
division  a  pin  or  tooth,  clock  to  work  a  worm- 
screw  which  said  teeth  take  into."  —  80010H 
WoBsiNa  Mechanic. 

[46082.]— ]>riTing  fimtth'e  ltea.^1  beg  to  say 
that  being  only  an  amateur  sndth,  I  have  not  had 
the- dunce  of  trying  my  skill  on  iron  4ia.  square, 
tliOBgh  I  have  welded  more  than.ludf  that  sub- 
stance. If  **J.  /.  A."  will  oome  over  hsve  to 
Tiamoce,  eo.  Waterf  ord,  Irdaad,  at  any  time  of 
day  and  any  month  of  the  year,  1  shaH  be  at  home 
to  ahow  him  the  fan^  and  aho  ahow  bom  how  a 
fan  oan  be  blown  with  a  pole,  beJk>wa  ftuhion, 
which  he  fails  to  secL  as  heaoes  many  ether  thius. 
!n,  he  will  tell  ns  how  to  wehf  a 


iodide  of  potassium,  wdl  shake  the  bottle,  and  than 
all9W  the  prseipitate  to  settle.  Wash  thepredpi* 
tate  with  two  or  three  changes  of  water  with  agi- 
tation, than  pour  off  the  water  closely  and  add  2oz. 
distilled  water,  in  which  406  grains  of  iodide  of 
potassium  has  been  dissolved,  shake  up  weQ.  whsa 
the  yellow  iodide  of  silver  will  be  dissolved,  than 
add  distilled  water  a  few  drops  at  a  time,  which 
will  make  the  aurfaeeof  the  eolation  turbid,  but  it 
will  oleai  again  on  being  shaken.  Add  more  water 
oautioualy  until  the  aolution  will  no  longer  clear 
on  being  shaken,  add  a  few  mrains  of^dide  of 
potassium  with  shakmg,  which  wffl  reatoie 
the  transpacenoy.  It  then  only  remaina 
to  filter,  aad  it  is  then  ready  lor  use. 
The  p^er,  which  has  been  cut  lin.  Isrger  each  way 
than  the  required  negative,  is  then  attached  to  a 
thin  board  by  a  couple  of  pms  at  the  top  edge,  held 
in  an  inclined  posUion,  and  the  douue  iodide  of 
silver  and  potassium  appliad  to  its  surface  by 
means  of  a  large  eamsl-nair  pencil,  ^ountfld  in 

auill  (not  metal),  after  the  manner  of  applying  a 
at-waah  in  water-oolour,  taking  care  uatlhs 
aolution  doea  net  touch  the  pina  or  paaa  to  the 
other  eide  of  the  paper.  There  ia  no  need  to 
ezolude  da^li^t  from  the  room  in  which  this 
operatioa  la  carried  on.  Hang  19  to  dry ;  and 
whenperfeetiy  dry,  immecae  the  papers  ia  aiatge 
pan  of  water,  about  half  a  gallon  of  ^     '     ' 


Perhaps,  inxetum, 

piece  of  hot  to  one  of  cold  iron. 

ever  do  it?— J.  Pebby, 


Query:  Did  he 


r46082.]  —  Driving  Smlth'a  Fan.  —  As 
'<  J.  J.  A."  fails  to  see  how  I  btow  my  fan  with 
a  pole,  I  have  inclosed  a  rough  sketch  (iin.  to 


the  foot)  of  the  whole  affair,  and  I  can  assure  him 
that  it  is  far  from  beinp;  a  "  bleak  blasted  blower," 
and  instead  of  runnmg  at  500  per  minute  as 
he  proposes,  it  runs  much  nearer  2,500  per 
minute  with  steady  blowing.  It  runs  much  easier 
than  anyone  would  imagine ;  but  still,  to  keep  at 
it  as  I  have  to,  from  6  a.m.  till  8  p.m.,  makes  it 
hard  work,  and  that  is  the  reason  I  put  my  query. 
Many  thanks  to  our  obliging  friend  "  Suiuight ' 
for  so  dearly  answering  it.— Hot  Isoir. 

[46089.]— ICufiEle  Fuornaoes.— Can  Kr.  A.  E. 
Morria  aay  if  such  a  furnace  as  that  deswibed  by 
him  on  p.  620,  March  3,  would  do  for  bumiBg 
colours  on  plaques  and  small  articles  of  poroelain ; 
and,  if  so,  what  dimensions  would  be  necessary  for 
articles  12m.  diameter  aad  4in.  high  ?— W.  Wzuon, 
HoUingboume,  Maidstone. 

[46094.]  —  Paper  Negattrea.— I  presume  that 
the  calotype  process  for  obtaining  negatives  on 
naper  would  suit  "  P.  C.'s"  purpose ;  bat  he  will 
nnd  no  information  in  modem  photographic 
booln,  as  to  the  modus  operandi  of  that  process. 
The  introduction  of  collodion  has,  by  its  superior 
sensitiveness  and  definition,  rendered  it  obs<nete ; 
there  are  few  of  the  present  generation  of  photo- 
graphers, I  imagine,  that  have  ever  seen  a  paper 
negative.  Nevertheless,  it  will  render  suitable 
subjects  with  charming  effect,  more  artistic  (to  my 
mind)  than  collodion.    The  process  is  as  follows : 


— Tafce   40   grains  nitrate  o'f  silver,  dissolve  in ^ , ^^-^  -.«.-v^  — « 

three   ounces  distilled  water,  add  32  grains  of  ( solution  of  gallic  acid  in  equal  proportions.  I^ould 


lOin.  by  8in.  sheet.    Take  'care  these  are  no  air* 
bubbles  attached  to  the  surfaee  of  the  papers,  and 
leave  them  to  soak  for  24  houis ;  afterwuda  take 
them  out  and  hang  up  to  dry.    If  propcsly  washed 
they  will  keep  indefinitely  in  a  portfolio.    Whan 
required  for  uae,  attach  to  tiie  board  aa  befGte>  aad 
aensitiae  in  a  room  lighted  only  by  yellow  light,  by 
applying  to  the  prepared  (yellow)  aurfaeea  aointioa 
prepared  aa  follows :— Take  nitrate  of  silver  60 
grams,  distilled  water  6i  drachms ;  when  diaaoWed 
add  glacial  acetic  acid  U  drachms  <whioh  ksep  ia 
darkness)  ;   take  gallic  add   4oa.,  hot  dttdUed 
watfff    one  pint;    agitaAe  weil,   and    allow  to 
stand  24  hours  to  senaitiae ;  take  los.  distilled 
water,  20  drops  of  above  silver  selutiesiv  20  dsopa 
gsUic  aeid  solution,  mix,,  and  ^ply  to  the  «apev 
bv  meana  of  a  brush  made  of  a  piece  of  ^ 
ghMS^tubo,  with  a  tuft  of  ooCton-wool  stuM 
into  one  sad.    This  should  be  applied  eepioualy* 
first  erosa-wise,  and  then  up  and  down  the  paper. 
Then  allow  the  liquid  to  drain  from  one  eotner  etf 
tbepeper,  and  blot  off  the  reoaainder  with  clean 
blotting-paper,  taking  caie  not  to  mb  the  asnaitiife 
surface.    This  must  bs  done  witiiout  a  say  of  while 
light  altering  the  room.    What  rsnuuns  of  the 
solationmuat  be  immediately  thrown  away,  and 
the  glaaa  containinff  it  acmpoloaaly  cleansed  fbr 
another  operation.    It  reaaina  then  to  attach  the 
paper  to  a  aopport  for  ezpoauie  in  the  eamesa.  My 
praotice  haa  been  to  have  piecea  of  glass  out  to  the 
proper  siae  for  the  camera  frames,  and  laying  the 
sanaitiBed  paperupoaaome  dean  blottuig*  paper,  f  aee 
downwards,  pUoe  the  piece  of  glaaa  on  ita  back, 
fdd  ever  the  edges,  and  by  the  applioition  of  gum- 
water,  attaoh  them  to   the   baek  of  the   glass. 
When  so  aeoured,  turn  over  aad  toave  in  a  l^i« 
zontal  position  for  a  few  minutes,  when  the  paper 
will  have  dried  flat  to  tiie  glaaa.    A  number  may 
be  prepared  at  the  aame  time  Buffident  lor  the  day 's 
work,  and  made  up  into  a  packet.  They  ahould  ba 
phMed  lace  to  lace  with  a  piece  of  olean  Uotting. 
p^erof  the  aame  dae  between  each  aeautteid 
aurface.    I  change  the  papers  in  the  field  t^meaae 
of  a  bag  made  of  three  thfeknesses  of  Uackglaasd 
calico,  made  luge  enough  to  pass  overihe  shoraddsrs 
down  to  the  hips,  with  a  square  of  yellow  calioo 
let  into  the  front  to  admit  suffident  li(^t,  aad 
fastening  round  the  waist  with  a  pieoe  oi  daatso 
band.    The  next  thing  ia  the  exposure,  the  time  of 
which,  of  course,  depends  on  the  Mght  and  the 
aperture  of  the  lens   in  psoportion  to  its  focal 
length.    A  day  in  which  sunshine  and  cloud  alter- 
nate is  the  most  favourable,  for  when  sunshine 
oontinues  during  the  whole  of  the  exposure,  the 
oontrasts  are  generally  too  violmit  to  be  pleaaing. 
On  the  other  hand,  a  sky  entirely  clouded  ia  apt 
to  produce  too  little  contraat  of  fight  and  shade. 
This  process  allows  some  latitude  in  the  time  of 
exposure :  from  five  minutes  to  a  quarter  of  an 
hour  is  generally  suffident.    Much  depends  upon 
the  subject ;  it  is  best  to  err  rather  on  the  side  of 
too  long  an  exposure,  than  of  too  short.    IKie  plates 
with  paper  attached,  whenpacked  together,  must  be 
put  in  a  flat  box,  impervious  to  light,  to  be  conveyed 
to  the  scene  of  which  you  wish  to  obtain  a  picture. 
To  develop  the  pictures,  you  take  a  piece  of  ^te« 
glass  a  few  inches  longer  and  wider  than  the  nega- 
tives, and  placing  it  on  a  table,  level  it  truly.    You 
then  take  one  of  the  plates  from  the  box,  and 
having  laid  it  face  downwards  on  a  piece  of  clean 
blotting-^aper,  remove  the  paper  by  cutting  round 
the  glass   with   a  j[>enknif  e  ;    then  attach    the 
negative  to  the  sensitising  boa^rd  aa  before.    Now 
obeerve  the  aspect  of  the  picture  aa  a  guide  to 
mixing  the  devebping  aolution.    Thia  ia  composed 
of  aceto-nitrate  of  silver  as  previously  mepared  for 
sendtisia^,  but  without  any  ad£Uon  ox  water,  and 
the  solution  of  gallic  add.    If  no  trace  whatever 
of  the  picture  be  viable,  mix  the  aceto-nitrate  and 
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ilotinto  whiflh  the  aorefr  Q  esm^  by  the  doable 

oodait;  thii  icrew  is  screwed  into  the  edge  of 

hood Bod  itook  for  adjostmg  ecoeatric  to  what  ti 

reqoired:  6  is  the  eccentric  strap;  6,  eccentric; 

7,  the  whole  in  position  in  section,  with  handle 

totosd;  I  is  an  ordinary  driTing-dnnck  orfaoe- 

plita.   If  70a  dispense  with  3,  fasten  the  eccentric 

with  two  screws  npon  lathe-head  and  slots  in  the 

eccentrio  for  adjosting.     The  wood  jon  wish  to 

tsro  should  be  tapered^  down  to  go  into  the  traer 

hols  in  the  slide ;   the  eccentric  adjosting  sude 

and  strap  make  ont  of  Sin.  No.  10  B.W.GT.  hoop 

iroo.    wnen  the  whole  is  fitted,  make  a  pan  abont 

2in.deepof  tin  or  sheet  iron,  get  |lb.  vegetable 

Usek,  and  take  equal  parts  of  the  white  ash,  sifted 

ffgj  fine,  from  under  jour  ^te.  ioz.  prussiate 

of  potasn;    dissolve  this   with   loz.   of    table- 

islt.  and  mix  jour  ash  and  vegetable    black 

op  like  mortar:  line  jour  pan,  and  pack  your 

tfiinfls  in  it,  with  a  layer  between,  and  the  holes 

flUel,  and  plaster  all  over  to  keep  the  air  from 

them ;  place  them  on  the  top  of  kitchen-fire,  and 

get  them  to  a  red  heat,  and  keep  them  at  that  for 

labour  or  two,  when  take  them  off  and  burv  them 

ia  the  ashes,  or  in  some  sand,  and  you  will  find 

thsm  very  hard  without  distorting  them.    Do  not 

ilsks  them  in  water.    This  will  give  you  a  good 

otil  chock,  with  little  trouble  or  expense,  with 

whieh  you  may  turn  any  tool-handles  or  hammer- 

ahsfts.— Jack  of  All  Tbadbb. 

[46208,]— Blaotrlo  Olook  DlaU  to  Beat 
Xlnutea.— I  am  making  one  as  foBoWB,  and  have 
erflryreason  to  believe  it  will  answer  well :— A, 


travel;  orank-shaft,  Uin.  diameter;  flywheel— if 
space  available,  2ft  Om.  diameter ;  if  umited  for 
room,  24in.  may  be  used ;  weight,  say  601b.  As  to 
governors,  that  must  depend  on  the  class — whether 
of  the  old  Watt  form  or  high-speed  ones. — Sun- 
light. 

[46217.]— Kodel  Electric  Engine.— As  I  have 
made  several  models  of  electric  engines,  I  beg  to 
offer  **  W.  F.  C."  a  description  of  one.  A^  A*  are 
magnets  made  of  soft  iron  2^in.  long,  covered  with 
No.  22  wire,  which  are  placed  6-lOin.  apart ;  B 


wooden  disc  fitted  to  turn  freely  on  pivots,  and  to 
osny  minute  hand ;  F,  brass  pins  (60)  round  edge 
of  do.  about  |i&.  long ;  B,  electro-mafl^  receiving 
eonent  every  mjante  from  primary  oook ;  O,  soft 
iron  kemr;  D.  spring;  E,  stop  soew  (not  in 
ileotrioaroonneotion)  ;  u,  a  niece  d  very  flexible 
Asel ;  K,  taraee  trtengular  hook.  The  magnet 
leting  on  the  keeper  once  a  minute  draws  it  down, 
ind  moves  the  oiso  on  the  distance  of  one  pin ; 
then  keeper  is  released  the  hook,  K,  falls  over  the 
lext  piu  ready  to  act  upon  another  current  bdng 
ent :  G  is  a  stop  hangincr  loosely  on  pin  to  prevent 
he  nook,  K,  from  turning  back  the  disc.  The 
loor  hand  is  worked  from  the  minute  hand,  as  in 
>i  ordkiaxy  olock.~H.  A.  Dawkzns. 

.  [46209.1— Photographic.— As  this  has  only 
Men  parnally  answered  bv  Mr.  Lancaster,  perhaps 
"00  wfll  allow  me  to  supplement  his  repi j.  There 
roold  be  no  difference  m  light  transmittug  power 
etwixt  pot  and  flashed  oolours  if  of  the  same  tint ; 

-^ut  I  may  teU  "  No  Sig."  that  praoticallj  pot  rubv 
lonBmown.  I  have  seen  samples  of  it,  but  it  is 
ot  a  trade  oommunity.  There  are  difficulties  in 
be  way  of  manufacture ;  secondly,  pot  odours  are 
1  all  cases  lower  in  price  than  flashed  ox  Btained ; 
«t  any  such  price  as  28.  per  foot  is  simply  extor* 

'^  CO.  The  best  ruby  can  be  bouffht  at  8d.  per  foot, 

y%i  second  quality  at  less  than  this.  Of  course,  in 
nmtry  ptaoes,  it  would  be  dearer,  but  even  then 
u  ii  far  too  much.  It  might  be  information  for 
.9or  oorre^K>ndent  if  I  add  that  three  kinds  of 
ibored  glass  are  made-^pot,  flashed,  and  stained, 
he  difference  being^pot  is  coloured  throughout, 

.'  uAied  is  a  ^lin  fllm  ox  coloured  metal  blown  on 
lite  ^ass'at  time  of  blowing,  and  stained  being 
nnt  In  afterwards.  Blue  is  to  be  had  pot  ana 
■ihed;  rubv,  flashed  only;  green,  pot  and 
Mhed;  purple,  ditto:  opal,  ditto;  yeUow  and 
sage,  pot  and  stained ;  stained  red,  stained  only. 

r46211.]— Bngine  for  Driving  Lathe.— To 
BtiHLiaaT."— Very  much  depends  on  the  work 
he  done.  I  would  not  advise  less  than  a  Sin. 
in  and  Gin.  stroke  en^e  at  least.  Length  of 
pnder  ineide,  8in.;  thickness  of  piston,  litn., 
Mked  with  Bamsbottom's  steel  rings ;  walls  of 
finder  and  steamsshest  might  be  itn.  when  oyUn- 
V  is  bored,  the  steam-chest  being  that  thickness 

the  casting;  steam-chest,  4in.  long  and  3in. 
ide  inride ;  steam-ports,  |in.  wide  and  2}in.  long ; 
o  between  the  ports,  |m.,  wide ;  exhaust-port, 
s.  by  2|in. ;  steam-pipe  might  be,  if  short,  fin. 

the  bore;  if  any  length,  lin. ;  exhaust-pipe, 
tn.  bete;  slide-valve,  2iin.  by  3in.  wide;  ex- 
•ast-port  in  valve,  l}in.  by  2iin.  wide ;  eccentric 
Ih  im.  throw,  and  consequently  giving  valve  lin. 


is  ttie  beam  4fin.  from  0  to  D,  and  Sin.  from  C  to 
B,  worked  by  £  2iin.from  B  to  E;  atEthe keeper 
is  pLaoed  Uin.  by  ^in.  (Fig.  2) ;  F  is  the  contact 
breaker,  l^in.  long ;  G  is  the  connecting-rod,  lin. 
long;  H  is  the  flywheel.  Sin.  diameter:  I  I  the 
flywheel  standards,   Sin.    high;    J  J    the  beam 


r  i   c  .  s 


standards,  Sin.  Ugh;  K  is  Tin.  by  4hi.  Fig.  3 
is  a  section  of  the  contact-breaker,  and  mercury 
cups  MMM  connected  bv  N  to  E.  llie  engine 
works  by  the  magnets  pulling  alternately.  When 
the  current  runs  through  the  magnet  A*  it  draws 
the  keeper  E  towards  it,  when  the  contact  is 
broken  by  one  wire  of  the  contact-breaker  being 
lifted  out  of  the  mercury ;  the  fly  wheel  then  carries 
it  over  the  dead  point,  when  the  other  wire  of  the 


contact-breaker  dips  into  the  mercury  on  the  other 
side,  when  magnet  A*  is  connected  and  draws  the 
keeper  to  it ;  &  flywheel  then  goes  over  the  dead 
point  again,  and  so  on.  This  engine  works 
admhrabhr  with  one  Bnnsen.  The  parts  can  be 
made  twice  as  large,  and  a  small  pulley- wheel  can 
be  placed  on  the  flywheel.  The  beam,  standards, 
ana  contact-breaker  are  made  of  wood  or  any 
suitable  material.— B.  W. 


I— Link-Kotion.— Your  <juery  is  not 
very  precise.  You  should  give  the  dimenrions  of 
the  steam-ports,  and  other  elements  of  working, 
as  explained  in  my  answer  to  query  46220.  You 
will  perhaps  get  the  information  you  want  bv  read- 
ing it.  From  what  you  say,  if  I  understand  right, 
yon  have  begun  wrong.  The  throw  of  eccentric 
cannot  be  determined  before  you  know  the  link 
you  are  going  to  use.  The  rocking- shaft  will 
simply  give  to  the  slides  a  motion  reverse  of  that 
of  the  eocentiic-rods.  The  radius  of  curvature  of 
link  is  3ft  Siin.  -  Ifin.  =  3ft.  Ifin.,  as  said  in 
above  reply.  The  link's  lenath  has  also  been 
mentioned  in  the  same  reply.  All  such  dimenrions 
are  dependent  upon  the  room  you  can  dispose  of 
for  than  in  your  engine.  It  is  a  very  unlucky  idea 
to  use  a  soajght  link  with  the  same  gear.  You 
will  not  secure  any  of  the  advantages  of  the  curve 


link,  and  beudes  it  wiU  not  work  symmetrically. 
Adopting  Allan's  straight  link  will  be  a  very  good 
plan,  and  answer  quite  as  well  as  the  shifting  fink ; 
but  It  requires  a  long  distance  between  the  valve- 
face  and  the  engine-shaft,  and  it  is  not  simpler  in 
construction,  save  that  it  is  not  curved,  but  it  is 
not  a  gr  eatsaving  of  trouble.— E.  Gobsbt. 

[46226.]— Steaxn-Launoh.—I  should  conrider 
the  3  h.-p.  Cochran  boiler,  good  as  they  un- 
doubtedly are,  too  small  for  a  4  h.-p.  nominal 
engine  as  your  6in.  cyUnder  would  be,  and  there- 
fore it  would  be  hardly  posrible  to  get  the  full 
power  out  of  the  engine.  I,  therefore,  could  not 
ten  you  what  speed  you  would  get  with  a  boat 
28ft  by  6ft.  6in.  beam ;  but,  looking  at  the  dimen- 
rions generally,  perhaps  as  much  as  six  or  seven 
miles  per  hour.  The  lines  of  the  boat  would 
greatly  influence  the  speed.  Thus  I  could  put 
such  lines  into  a  boat  that  with  the  dimensions 
you  name  the  en^e-power  as  stated  would  give, 
say,  a  speed  of  eight  to  nine  miles ;  yet,  with  the 
altninff  of  lines,  same  engine  and  boiler  shooldnot 
drive  uie  boat  as  much  as  sex  miles  an  hour.  I 
should  decidedly  also  advise  you  to  have  the  next 
siie  boiler  if  yon  intend  to  run  up  to  800  a  minute. 
It  really  is  not  fair  to  expect  the  3  h.-p  boiler  to 
do  it  as  it  oould  only  be  done  by  forcing  it  for  a 
shert  time,  and  shortening  the  life  of  it  thereby. — 

SUKXJQHT. 

[46234.1— To  "Peganredstuff."— You  could 
hardly  attempt  a  more  dif&oolt  task.  The  sort  of 
escapement  referred  to  is  about  the  worst  and  most 
defective  principle  ever  brought  out  The  impulse 
received  being  only  once  in  two  vibrations,  is 
hudly  enough  to  overcome  the  immense  friction 
of  ttie  swing  arbor  pivots  and  light  pendulum. 
Experienced  hands  are  often  puzzled  what  to  do 
with  them.  I  will,  however,  give  a  few  sugges- 
tions in  the  matter.  If  mu^  cut,  it  womabe 
better  to  make  new  pallets,  taking  care  to  have  as 
little  drop  inside  and  out  as  is  safe,  left  as  hard  as 
posrible,  and  the  acting  surfaces  well  polished.  As 
I  have  observed,  these  timepieces  are  very  delicate, 
it  is  necessary  you  shoula  see  movement  quite 
dear.  Have  mainspring  out,  and  be  sure  that  is 
also  dean,  and  oil  with  ^>od  oil,  both  mainspring, 
all  holes,  and  escape- whed  teeth.— Psoanbed- 

BTDTF. 

[46237.]— Lithography.-F.  W.  Thomaa  need 
not  be  much  surprised  that  his  sketchee  will  not 
print  if  th^y  have  been  left  aride  for  a  oonriderable 
time.  The  oaose  of  failure  is  the  action  of  air  on 
thepiinting-ink,  the  gum  having  failed  to  keep  it 
out  The  remedy  in  such  a  case  is  to  dissolve 
away  the  old  ink,  by  means  of  turpentine,  and  to 
«<rnb  up"  with  fresh  ink.    In  doing  this,  the  less 


tuted  for  tmfpentine,  but  in  either  ease  the  sketdies 
will  "  rub  up  "  as  gDod  as  ever.— D'EvLTir. 

[46248^^—  Amateur  Bramatio  Olub.  —  *'  A 
Fellow  workman "  dose  not  say  how  many  his 
company  numbers,  or  whether  he  has  any  means  of 
making  any  scenery,  &c. ;  but  I  should  suppose 
his  company  would  be  rather  limited,  and,  of 
course,  he  must  choose  his  piece  to  suit  XTnless 
he  can  obtain  the  hdp  of  a  few  ladies,  I  am  afraid 
hii  choice  win  be  somewhat  limited.  I  will  sup- 
pose he  is  able  to  do  so.  He  will  flnd  a  very  good 
htfce,  in  one  act,  for  three  males  and  four  females, 
in  Mr.  J.  L.  Toole's  great  piece,  "  Id  on  Parie 
Frangais."  It  ii  very  good  throughout,  and  very 
funny,  if  the  part  of  Spnggins  is  well  played ;  ana 
requnres  no  expenrive  costumes  or  scenery.  I 
should  say  it  would  be  very  suitable.  Then  there 
ii  another  I  can  recommend,  for  three  males  and 
three  fonales ;  a  very  pretty  piece,  indeed,  and 
also  very  funny,  if  the  part  of  Paddles  be  well 
played.  It  is  a  comedietta,  in  one  act,  entitled, 
**  Which  is  Which";  time,  present  day;  so  no 
costumes  or  expenrive  scenery  are  reouired  for  it. 
Then  there  is  a  roarimg  comedy  in  "  Checkmate," 
by  HaUidav.  in  two  acts,  for  seven  males  and  flve 
females ;  omy  it  is  a  little  more  extravagant,  and 
takes  more  getting  up  ;  the  scenery,  also,  is  more 
elaborate,  but  it  will  pay  you  well  for  getting  up 
if  properly  done.  Then  there  is  the  wdl-wom, 
but  ever  good,  "  Box  and  Cox,"  a  farce  in  one 
act,  for  two  nuues  and  one,  female.  Now,  if  this 
piece  is  not  worn  out  in  your  country,  I  can 
strongly  recommend  it  as  easy  to  ^et  up  and  ex- 
ceedingly funny,  with  some  very  nice  acting  in  it, 
espediSly  poor  old  Mr.  Baokstone's  favourite 
character,  Mr.  Box.  This  also  requires  no  scenery 
nor  costumes.  By  playing  one  long  piece  and  one 
short  one,  you  can  make  a  very  nice  evening's 
amusement.  There  is  a  very  good  short  piece  for 
two  male  characters,  in  *' A  Most  Unwarrantable 
Intmrion,"  by  S.  M.  Morton ;  it  is  a  farce  in  one 
act,  and  takes  three^uarters  of  an  hour  to  repre- 
sent It  is  exceedingly  funny,  and  a  splendid 
piece  altogether.  Caution  —  whatever  you  do 
(unless  you  have  been  well  used  to  acting  in  public 
a  long  time),  do  not  try  to  get  up  a  drama  er 
tracre^  piece,  as  nothing  is  more  painful  to  the 
aucuence  and  annoying  to  the  performers,  than 
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Oloek.— Tbeve  are  two  gfaas 
otbor ;  tbe  inner  tube  eon- 
■>  ataiospberie  air;  at  eaefa 
I   >iiMBSiiaii«lss  by  a  saaQ 
tabe^  and  coBsequeotly  tha  aer* 
tbaeto  ioreeibe  air  out  of  Uie 
tbos  tbe  rate  of 
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Iajcambm. 

:«C«i:~To  ^flvaUcht.'^— The  tbeoretieal 
'  cf  a  4Bi  iMgTiMi  I  should 
i  ofii  izn  rki — it  lai^t  be  most 
CO  I  think  it  is  worth  while 
4(  »  U  ^enj  whew  piactiee  tsOe  as  aH  wo  want 
^mufw,  T--t.«^»e  what  a  the  actual  pi  uesme? 
V^L  £  VBBMs  w:£a  the  strength  of  the  mixtare. 
&rt  a  T^jperiy -designed  ccgine  sho^d  aee  eueh  a 
^lyaiuaa  W  asr  a&d  gee  that  tbe  laaiiaHiin 
a«af»  pHHOwt  tl-^x-i  be  akmt  190  Xo  2001b.  on 
^»  vfasn  »'^  I  have  had  as  aadh  as  2401b., 
ani  as  jf&K:  m  T>.,  A  gv«>d  asofeor  ntiag  oaa- 
•^,bJ  d€<r«isp  about  200fb.  aa  a 
If  ««  r>  Koeh  orarthnt,  the  piessuie 
*j^,r±cr  on  iine  over  which  away 
.rti  9"^  ap,  jUthoogfa  I  should 
V  «T«&^  |WM»a/iji  tft  4«a£9  and  supply  aa  eswine 
-M  4,fw  JI1— tr»  as  1  r2>  as  ^>''^.  to  tta  inra,  I 
aaw»  m:  ',x^  A£%«asn  'a  wta^AnA  to  d^  so,  but  there 
aw*  frfiMM  '  '.^  v,  w^  Sit  riKly  to  suffer  ander  tbe 
^■r  ^■-j»-.  -  Bf  jea«t  w.^  <»gaBes  at  present  in 
^  -  -  '  •.-  -:->►  -n»T:«  a  the  ^lind^rs  of  gas- 
4i«ra^  V  IA  -V  '-^^A^  9  txaa.  And  I  asa  also 
«w.^  .r^  '*^    1  \  f^rv  «*:art  w«  shall  have  gas* 


UTT-w^if^  these  faels,  I 

•r.a«k4*rtng  the  qaestioo 

r  -^  at-**!  I  aee  aty  way 

«^^  W9s«d  be  prrjatfoad 


ur>»t  r  -r.i 


by  mere  pressure,  I  shall  be  content  with  an  actual 
pressure  of  about  2001b.  on  Che  inob.--^SinffEiffa!r. 

[46286.1  — Oenerva  Watoh  Oleaning.  — If 
**  Derius  "  will  refer  to  a  reeently- published  letter 
of  mine^  he  will,  I  think,  find  somethiog  iDstrxiotive 
as  regKds  watoh-cleaning.  In  the  letter  refezred 
to  I  gave  instructions  how  to  dean  a  leyer  watch. 
What  is  there  written  will  apply,  in  great  part,  to 
a  Oeneva.  Fint  of  all,  after  taking  the  move- 
ment out^  of  the  case,  and  removing  hands,  disJ, 
cannon -pinion,  &c.,  place  a  bristle,  or  somettiing 
fine  and  pliant,  in  the  escape- wheel,  unscrew  and 
remove  the  cylinder  and  its  bar,  withdraw  the 
bristle,  and  let  the  watch  run  down.  If  the  watch 
has  a  "  bar  *'  movement,  the  spriog  may  be  let 
down  (if  not  already  down),  by  putung  a  key  on 
tbe  square,  firmly  held,  and  easing  the  click  out. 
After  this,  unscrew  the  'scape- wheel  bar,  and  the 
other  bars,  or  plate  (if  a  f  plate),  in  regular  order. 
After  all  has  been  cleanMi,  and  the  boles  carefully 
pe^fged  out,  replace  each  part  as  it  was  before, 
oilmg  after  it  is  put  together.  When  you  clean 
tho  eyUnder  you  must  ezerdae  great  care.  Turn 
the  stud  of  the  regulator  half-way  round,  so 
that  the  bair-spring  may  pass  out  from  be- 
tween it  and  the  pin  adjacent  to  it;  take 
bold  of  the  bar  in  t£e  left  hand,  and  let  the 
cylinder  bang  freely  down.  With  the  nippers  take 
a  firm  hold  of  the  hairspring  stud  and  ease  it  out 
of  the  bar.  After  deaniog  tbe  bar  and  pegging 
the  jewel-hole,  sH^htly  oil  it ;  clean  the  cyhnder 
from  dirt,  or  anything  that  has  attached  to  it,  and 
replace  as  before,  not  forgetting  to  turn  the  regu- 
lating-stud over  the  pin,  with  the  hairspring  £ree 
to  play  between.  The  escape- wheel  teeth  uiould 
be  touched  a  little  with  oil.  A  portion  on  two  or 
three  teeth  will  suffice.  I  here  take  the  opportu- 
nity to  correct  an  unintentional  error  which  I  made 
in  the  letter  previously  referred  to— i.e.,  as  regards 
the  quantity  of  oil  required  to  a  pivot.  Ithen 
stated  that  only  as  much  oil  should  be  applied  as 
would  make  a  spot  on  paper,  as  large  as  any  full 
stop  in  my  letter.  I  had  in  my  mind's  eye  a 
larger  stop  than  was  actually  to  be  found  there. 
However,  verylittle  oil,  comparatively spei^g, 
is  necessary.  JSaving,  then,  replaced  the  cylinder, 
put  in  the  set  square  and  affix  the  eannon  pinion 
to  it ;  fit  the  motion-wheels,  dial  and  hands,  set  in 
case^  and  wind.  Bespecting  cylinder  aivot  fitting,  an 
amateur  would  haye  to  be  particouarly  sldlf  ui  to 
do  this  job  satisfactorily.  First,  remove  the  hair- 
spring and  collet,  then  drive  out  the  old  plug  with 
a  suitable  punch,  and  sheUae  an  arbor  over  the 
body  of  the  cylinder,  filling  the  hollow  so  as  to 
make  it  perfectly  rigid.  If  you  have  a  roughly 
made  plug  and  mvot,  fit  it  into  the  cylinder  and 
with  the  **  tums^'  a  horse-hair  bow,  and  suitably 
shaped  orayeis  and  pivot  files,  shapa  and  reduoe 
as  msy  be  required.  The  new  pivot  must  be  made 
perfectly  free  in  the  jewel  hole,  and  you  must 
observe  to  get  the  correct  **  end-shake."  Tbe 
plug  must  not  protrude  inside  the  cylinder,,  but 
should  be  left  fiush  with  the  notch.  It  ii  a  very 
delicate  operation,  and  requires  not  a  little  skill  to 
do  properly,  so  unless  **  Darius  "  is  preparsd  for  a 
fidgety  and  somewhat  difficult  task,  I  would  advise 
him  to  send  his  cylinder  to  a  jobber  accustomed  to 
this  class  of  work.  The  ferrule  may  be  removed 
from  the  cylinder  by  soaking  in  spirits  of  wine.— 
Alfojob. 

[46289.]— Gleaning  and  BelaoquerlngBraaa 
Ohandellera.— You,  of  coarse,  know  everything 
deptmds  upon  having  the  brasswork  free  from  grease 
or  dirt :  unless  you  are  very  careful  on  this  point, 
you  will  never  get  the  work  a  gopd  colour. 
Perhaps  the  better  way  for  you  to  accomplish  what 
you  want  will  be  to  boil  the  brass  parts  m  a  stzong 
solution  of  pearlash  until  apparently  dean,  then 
place  them  into  a  vessel  containing  a  solution  of 
aquafortiB,  about  one  of  acid  to  three  or  four  of 
waiter;  lot  them  remain  in  this  solution  for  an  hoar 
or  ooy  afterwards  washing  them  well,  and  scouring, 
if  necsssary,  with  sand  until  every  part  is  dean, 
then  make  up  a  solution  of  e^ual  parts  of  nitric  and 
sulphuric  acids,  and  add  to  it  about  one-third  part 
floitra  of  nitric  aeid,  having  zinc  dissolved  in  it  in 
the  proportion  of  about  one  sino  to  three  aeid. 
When  boiling  dip  tbe  artieles  ia  until  they  have 
the  colour  you  require ;  20  to  30  seconds  will  be 
ample.  Then  swill  well  in  plenty  of  water,  and 
pUoe  all  the  parts  in  fine  sawdust  until  dry. 
When  dry  you  can  rub  up  with  soft  rags  and  a 
leather,  ana  whra  just  too  hot  to  hold,  lacquer  the 
whole  of  tbe  parts  that  will  be  at  all  exposed. 
When  going  though  the  process  above,  take  care 
not  to  haotdle  any  part  of  the  brasswork;  and, 
above  all,  do  all  the  work  out  of  doors,  or  in  a 
place  with  a  large  chimney,  to  take  away  any 
fumes  of  nitrous  acid,  which  are  most  ddeterious 
to  the  lungs.— W.  J.  Lancasteb. 

[46293.1  —  meotro-Xotor.  ^  I  am  pleassd 
<*A.  A.'^  has  been  so  sueoessful  in  making  the 
motor.  Kow  he  will  be  able  to  make  che  motor 
go  quicker  by  adding  more  battery  power.  He 
bas  evidently  wound  his  electro-aiagnet  suooess- 
f  ttUy,  otherwise  it  would  not  bold  so  much  weight ; 
bat  ■trcagth  of  oazTeot  and  speed  of  rvrofotioa  go 


together,  and  any  speed  can  be  obtainsd  by  idte 
more  cells.  The  armature  should  come  do«&  a 
dosely  as  possible  en  to  tbe  cores,  so  as  to  hsvs 


scarcdy  room  for  a  piece  of  paper  to  go  1  _ 
when  passingeaoh  oUier;  tbenlnosligMBftilhn. 
tion  in  tbe  position  of  the  eooBButator  wiUa^ 
all  the  dlfferanee  in  velodty,  and  be  vi^  «j)h 
advantage  put  on  eight  armatures,  aid  sake  % 
wheel  for  eommutator  with  eight  divkioai  iainl 
of  the  six,  as  now.  I  rtuAl  gnre  eveiy  porthokr 
as  to  weigb^  of  wires,  A;c.,  in  papers  on  eod* 
making.^-w.  J.  LAHOisnm. 

(46294.— Tharma-Blaotrloity.— To  *'  ^urnkT^ 
I  have  not  seentheartide  relerted  to,  aadhsvsaol 
any  details  specially  bearing  on  the  subjeot  Bil 
I  know  that  some  time  since  great  thiafB  aos 
expected  from  metallic  sulphidas,  sad  aon  a> 
peoially  from  galena  and  sulphide  of  silfv.  I 
made  some  eneriments  which  did  net  iadoosai 
to  go  any  further.  In  f aot,  I  do  not  beUsve  in  s^ 
good  results  likely  to  arise  ffomsttbstapetsluwisg 
niffh  resistances,  .nor  do  I  oxpeet  real  nsafd  asm 
wul  ever  be  done  in  this  way  by  coopoaaArab* 
staneos  whose  motecniar  cooditioa  \m  liaUs  ts  ht 
modified  by  heat.  In  fact,  tentptinff  aathsAbal 
conversion  of  heat  into  daetriei^  iooki,  thatii 
really  no  practical  suooess  attained  in  this  dnmlua. 
Koe*8batteiy  seems,  oa  the  whole,  themoitid- 
vantageou^,  chiefly  fxam  the  foRu  of  its  ooBitn»> 
tion.— SiaiLL. 


(46290.}— Harmoaimn  ar  Orsaai— I  has  s 
ia^  hanaoninm  to  which  I  thought  of  sddai  a 
second  manual  on  the  American  system.  I  lad 
had  the  tubeboard  some  time,  and  was  aakiDg 
American  organ.  After  considering  the  great  ipioe 
required  for  two  separate  sets  of  reserroizf  isd 
feeders,  conduded  it  best  to  keep  to  the  Amarian 

J  dan.  If  your  reset  voir  is  large,  you  may  bave 
our  **  feeders*'  and  reservoirs  in  half  thsipue 
required  for  the  exhaust  and  force  bellows  oon- 
bined.  With  regard  to  adding  more  reeds  to  tbe 
present  instrument,  if  **Beta''  will  advertise  bis  { 
address  I  wUl  inform  him  how  I  am  dssigoingto 
accomplish  tbe  same  without  an  additional  at  of 
pallets.  But  as  some  weeks  will  elapse  ere  I  an 
test  the  idea,  it  bad  better  become  an  aocompliib«l 
fact  before  appearing  in  print,  or  would  bavensL 
— D. 

[462971  — To  Kr.  Lanoaater.— There  ue 
plenty  of  lathes  that  would  help  you  much  m 
maUog  a  motor ;  for  instance,  ^Bb» 


wUoh  is  redoeed  from  Sptague'e 
on  eleotrielty,  would  be  invalnabla  to  youif  ooa* 
mitted  to  meaaery,  and  what  nowaeoBM  to  bees 
insurmountable  difficulty  can  bo  easily  evesmai 
You  wiU  be  eofe^>eUed  to  belieto  thassUsK^Sfrad 
as  to  the  conductivity  of  wire  safipliad,  or  ■seeds 
lot  of  money  in  apparatus  for  testing  youtsslL  Ai 
former  is  toe  more  pcaelical  mothoa^  and  iaiisi 
ontof  teumayberelied^Mi.  lahallbephiai 
to  give  any  farther  infonaation  yon  may  rsqske. 


B.  tr.  gauge. 
12 
14 
16 
18 
20 
22 


-^W.  J.  LUNUaiEB. 


FL  per  pound. 

46-28 

78-24 
132-22 
206-60 
322*81 


IBt.  perdim. 
1170-6 
691-0 
408-8 
141-9 
lM-8 
99*1 


.] — Qlyoerine.— This  om  be  made  froo 
the  alkaUne  mother-liquor  of  the  soap- works  (taa 
Which  the  soap  has  been  separated  by  ass&i  of 
common  salt),  by  neutraliuog  with  sulpharie  sflid, 
removing  the  excess  of  that  acid  by  fsflMwa**  ^ 
barium,    evaporating   the    filtrate    to  a  17x19, 
digeating  it   for    several    days    with    skobot, 
separating  the  alcoholic  liquid  from  tbe  Ka§0« 
which  crystallises  out,  decolourising  wiQi  saiau 
charcoal,  a^^ain  evaponting  to  a  ^ymp,  eslM^ 
ing  the  residue  with  strong  alodhol,  and  tuS^ 
evaporating  the  filtered  solution  over  ths  «il«' 
bath.    A  more  economical  method  of  sepatstiBg 
glycerine  from  spent  soap  lyes  is  that  pateoted  bf 
H.  Beynolds.     The  liquid  is   first  redoeed  bf 
evaporatioii,    and  raised   nearly  to  the  bollior- 
I>oint,  by  being  passed  through  a  heated  ifOl-iib 
vessel,  or  heated  in  any  other  oonvimicnt  veaeL 
It  is  then  passed  into  a  second  yessd,  whtfs  itii 
met  by  jets  of  superheated  steam,  at  a  teapastae 
of  380*^  to  400°  Fahr.,  which  raises  it  to  the  bdli«- 
point  and  evaporates  the  gfycerina,  esnyiai  tm 
vapour  upwards  with  it,  anil  leavhig  ths  dwt> 
deposit  in  the  yessd.    Oommeidal  giyMriis  vtT 
be  contaminated  with  lead  or  time.  Tbe  laair 
nuty  be  detected  by  sulphuretted  hydngoi*  ^ 
latter  by  dissdyhir  tbe  glyeorine  In  ite  own  ▼«»• 
of  ahMhol,  conti^ng  1  per  oeat.  of  B,90ki  a 
which  case,  if  lime  be  present,  apreo^tatsatlbt 
formed.    It  is  also  often  adulterated  with  m^* 
which  may  be  detected  and  estimated  by  Mtt«  ^ 
chloroform,   in   which   glycerine  diiiMfW  «tt 
eaee,  whereas  cane-sugar  and  glucose  an  f^^ 
inootuble.    The  liquid  is  fint  hsatsd  toupal  ibf 
water  contained  in  it,  thou  mixed  witb^Iowiv; 
tbe  whole  is  then  poured  open  a  tared  iUtavssi 
repeatedly  washed  with  dtfOKlstm,  sflsr  w* 
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tht  filter  with,  its  oontenta  i»  dned  at  212**,  and 
weifhfld.— F.  Babkzb  Cooes. 

[46299.]— PmmmIoq  of  th«  Bqaiaojcea.— 
Aoy  ubonomioal  work  of  any  importance  will  give 
both  th«  annual  praoaMion,  and  the  aaK>ant  that 
ntotmaom.  hm  aoownnlatad  to.  Sinoo  the  lor- 
ntttuw  of  tkd  eadieit  eatalogaes  on  zeoord,  ttia 
MoiDoetial  points  have  veoeeded  among  the  itaM 
30*^,  which  u  eqoivakot  to  one  oooplote  ngn  of 
the  Zoditc»  ana  the  amount  of  this  retcograde 
notion  ii  601"  per  annum.  Now,  by  a  vety 
osiple  oaloalation,  we  can  find. whea  the  sun  was  in 
Ariel  at  the  Vernal  Equinox.  Bsduoe  the  30*^  to 
Movids,  and  it  will  ec^oal  108»000"  thon  ~  50" 
(tikiog  sound  nambars),  which  is  the  annual 
|ttoe«ion,  and  this  shows  us  that  it  is  about  2,160 
jtscs  anoe  the  sun  was  the  same  degvae  in  Aries 
thst  U  is  at  present  in  Pisces  at  the  Vernal 
Equinox.  This  biinf  s  us  to  the  eazlv  days  of 
utfooamioal  record.  If  *'  Astrologos*'  oan  find 
tbs  axsot  number  of  degrees  that  the  sun  is  in  the 
sign  Pisces,  then  by  the  same  method  of  calcula- 
iioa  ha  will  be  able  to  find**  when  "it  first  entered 
thit  sign.  Preoeasion  was  disooTored  by  Hip« 
BMehoB,  the  celebrated  Gkeek  astronomer,  about 
I50B.C.— A.  Kanoox. 

[46299.]— Preoeasion  of  the  Eauinoxea.— If 
*'lstrologos'' would  study  and  master  the  effects 
of  Prtcession,  he  would  be  able  to  answer  his 
^Mtion,  because  he  would  understand  better  than 
saybody  else  what  it  is  he  wants  to  know.  It  is 
not  more  diffionlt  to  undsrstaad  the  theory  of 
pceosMon  than  ainr  other  simple  aatioaomical 
phmnflianon.  Let  him  oaref  ally  examine  a  globe 
sndisoiember  that  the  equiaootial  point  recedes 
iloBg the  ecliptic  at  the  rate  of  SO'l'  per  annum. 
By  sn  as«y  process  in  simple  arithmetic,  he  will 
thn  ba  able  to  find  its  past  and  futare  time  and 
(Isoa  all  round.  He  will  find  the  constellations,  as 
nch,  are  not  equally  dirided  along  the  Ediptic,  and 
slso  tbsi  a  psjrt  oi  *^Oelus"  interreoes  oetween 
AoesaadPisees,  so  that,  in  point  of  fact,  "the 
ehiBga"  dtreetly  ''from  Aiies  to  Pisces"  neirar 
did  take  plaee  at  all.  The  equinox,  siaoe  it  first 
lattcad  tbe  **oonstellation*'  Pisaes,  basfdready 
BM?ad  akmg  28  degreea  nearly;  tharafore:  As 
SeO":  28°  : :  26,868  years  (the  time  it  U^m  to  go 
Bght  round)  to  2,012  Tears  a(^,  since  **  the  sun 
M  entered  the  oonstellation  Pisees  at  the  Veraal 
Iqmoox."  This  is  only  approximately  coneet, 
tba  asset  time  being,  probably,  something  short  of 
2,000  years  sg  >.— Dbaoo. 

[46800.]— BrokaA  BrUls.— The  easiaat  way  is 
to  msawnrs  yecy  oaref  uUy  and  get  Hxb  exact  place 


of  hds  on  other  side  of  plate,  drill  a  rather  smaller 
hols  to  meet  point  ojf  broken  drill,  and  driye  it  out 
mtik  a  wice  or  small  punch.  I  have  often  had  the 
lame  happen.  If  there  is  any  of  tho'bcoken  dnll 
foa  oan  get  hold  of  with  pliers,  you  oan  sometimes, 
by  heaiinff  the  brass,  which  will  expand  more  than 
Ibeetael,  loosen  the  drill  and  dmw  it  out.  But 
dfteo  the  ontting^edges  are  imbedded,  and  so  the 
hia  cannot  get  looser  The  one  fault  of  the  BfSeree 
hfflt  is  their  tendency  to  break  in  the  amallar  sizes 
ttd  in  deep  holes.  They  haye  not  **  relief"  enough 
U  tbe  back,  and  so  work  tight  after  getting  a  Utile 
nf  in.— TxBAia.x. 


]  —  To  <*  Stamllght."  —  Simplest  form 
roald  be  an  externally-fired  one,  say  24in.  long, 
lis.  diameter,  with  a  good  dome  about  4in.  d&un. 
iBd4ia.  h^h.  If  made  of  3-16th8  plate,  should 
tead  anything  up  to  60Ib.  or  701b.  with  the 
rciatast  safety.  That  is  with  ends  riyeted  in 
iroperiy.  Your  fin.  bore  cylinders  should  stand 
m,  steam,  if  they  ore  Bisopesly  mads.  8ix  soserws 
mid  giye  sooogh  holding  power  ii  they  wsrs 
mpsdy  tapped  in.— Stthuobt. 

K6303.]-Kedlcal  Ck>lL— To  lU.  LAiroumm. 
4tit  mot  often  I  haye  a  doubt  as  to  the  real 
Hioing  of  a  query.  Yours,  I  apprehend,  has 
pitoenca  to  a  ooil  in  which  the  primary  and 
'  ndscy  are  bothdifferenfe  circuiti.    In  tbaft  oas^ 

liaeondasy  isiosalated  from  primacy,  and  the 
_i  ends  of  seoosdary  go  to  the  handles  to  beheld 
^*patiaat.    The  primwy  is  coupled  to  batteiy, 

I  wire  going  diieet  to  one  pole  of  batteiy,  the 

^  I  pjbkg  thoongb  yibrator  to  the  other  pole  of 
Ky.  Thhi  vise  is  broken  when  the  yibrator  U 
1  towards  the  bundle  of  wires  inside  primary. 

V.  J.  LlKOASTXB. 

L]  —  HardsAiac  Brass  Wire.  —  You 
■haps  sender  it  elastm  by  placing  a  steel 
insid(S  the  spiral  and  then  oressiag  the  out- 
waU  with,  a  light  hammer.  I  know  of  no 
way  of  making  brass  sptingiog.  It  may  be 
tad  hard  and  hoitde  by  being  heated  red-4iot 
eoolsd  slowly.— Gl^ttok. 

46306.]— Telephoite  ▼.  BoU.— 1.  The  magneto 
tent  geueiators  are  far  superior  to  batteries, 
K  are  matetained  at  lose  expense.  2.  If  ypu 
ka  transmitter,  two  orthree  cells  at  each  station 
tid  be  required;  this  would  dispense  with 
KAstoi.  3.  Any  form  of  Indicator  wiU  do  if  the 
b  an  of  sidteble  resistance.  4.  You  oan  ring 
I  bsUs  at  the  same  time.  6.  The  sound  pro- 
tad  woold  be  as  load  as  the  eleotrio,  as  the 


magnetos  could  be  mida  powerful  enough  to  melt 
the  DsU  coib.  6.  I  haye  known  the  Laolanch^  cell 
remain  effectiye  for  four  years  without  requiring 
water  or  sal-ammoniac  during  that  period.  The 
best  form  of  magneto  is  one  with  a  Siemens 
armature  placed  longitudinally  between  the  arms 
of  a  powerful  magnet.  If  you  ase  near  here,  eaU, 
and  I  will  show  you  one.— aBOBOB  Toimajs, 

[46303.]— Talesoope.— To  Mb.  Lanoastbr.— 
The  lenses  belonging  to  your  opeta-glass  will  work 
their  bsst  as  they  are  for  astronooiioal  purposes. 
Jnst  look  at  the  claster  of  the  Pleiades  or  pick  up 
any  psrt  of  the  Milky  Way— you  will  be  able 
to  count  three  times  the  number  of  stars  you  can 
see  with  the  naked  eye.  The  focus  of  your  lens  is 
too  short  to  be  of  any  yalue  with  conyex  eye- 
lenses.  As  it  is,  with  its  conoaya  eyelens,  it  forms 
a  sort  of  small  Galilean  telescope.— W.  J.  Lan- 

OASTBB. 

[4631L]— Horicoiital  Bnsina.— See  my  reply 
to  queoy  46211.  For  boiler,  if  estemaUy  find, 
you  mi^t  use  oas  4ft.,  o^  4ft.  6in.long,  by  1ft.  6in. 
diam. ;  firagrate,  15in.  by  12in.  I  am  supposing 
that  you  do  not  do  soy  exoessiyely  heayy  work  in 
thelaths^and.thatit  roas  lairly  easy.  Slide-rest 
must  depead  on  what  is  the  constrnctioa  of  lathe- 
bed,  and  if  to  be  hand«4sayeised9  or  self -aoting  in 
all  diraetioBs.  Li4  me  know  what  you  want,  and 
I  will  eadeayouc  t)  help  you.— Sttkuobz. 

[46312.] -Bepairing  Cylinder  Face.— What 
youwantistogettheyahra-faoe  planed  in  place. 
There 'an  many  fltms  who  would  ao  this,  ss  these 
SIS  seyersl  forms  of  maohines  made  to  bolt  on  and 
do  the  job,  bein^  diiyen  by  hand-|Kiwer.  Some 
ysass  since  I  designed  such  a  machine  purpoeely 
for  cases  like  yours,  where  the  steam-oiiest  does 
not  oosae  off  at  tiie  yolye-laoe  loyel.  The  slide- 
yaWeof  oosne  ysu  oan  easily  g[et  off,  and  get  it 
plaaed  and  eoraped  up  again  all  nght.  I  am  sozry 
I  cannot  afford  you  more  aesistance  than  what! 
haye  stated  absve.— SnxfUORT. 

[46313.]— Boof  for  Zisan-to  Hot-Hoaas.— I 
put  up  a  lean-to  about  the  same  sise  as  **  Muscatel " 
requires.  In  the  roof  I  haye  a  mid-rib  on  whioh  I 
placed  rafters  of  X-iron  lin. ;  painted  them  one> 
coat  red-Jead,  and  glazed  with  21oz..  each  pane 
out  round  at  bottom.  This  n^akes  a  light  and  yet 
strong  roof,  and  cheaper  thkn  wood.  If  **  Mus- 
catel "  will  advertiee  his  address  I  shall  be  |dad  to 
giye  him  fuU  partioolacs  and  plans. — 0.  B.  T. 

[46314.1— 01oaat-<Mateni.— Examine  the  ait- 
pipe  whida  oomss  up  Ixom.  supply- pipe  to  the  top 
otebtera;  moat Hfcely  it  is  bsokenoff  abont  half- 
way dosra*  and  when  the  water  reaches  the  top, 
where  it  is  broken  off,  it  reus  dosra  ths  air-pipe 
into  tbs  supply-pips.  You  oaa  put  a  asw  leather 
on.  the  yalye  Irf  unaareaing  ikB  nut  dose  onder  the 
leath^  and  haye  an  air-pipe  from  trap,  as  the 
foal  air  will  eeass  up  when  ths  paa  or  yaiyeis 
ahi£tsd.-^u]iBO. 

[46314.]— Otoset-OisterA.— There  is  usually  a 
bent  pipe  in  the  cistern  to  get  the  fntteet  effect 
from  the  rush  of  water  upon  the  opening  and  shut- 
ting of  the  yalye,  and  possibly  you  haye  bent  this 
down  somewhat  ydiilst  f umblug  at  the  yalye.  In 
order  to  fit  a  new  leather  empty  the  dstem,  place 
a  spanner  on  the  squares  of  tne  yaWe-seat  and 
QBScrsw  it,  disoonaest  from  the  wire,  le-leather, 
and  rsplaos.— J.  J.  A.,  LiyerpooL 

[46315.]  — Xthozo  T.lsfiaUght.— lliia  light 
appears  to  me  to  be  a  great  improyement  on  the 
qpurit  form  in  use,  as  a  better  light  can  be  got.  I 
haye  been  tiying  yarious  experiments  with  it  to 
get  a  perfect  light  and  also  a  simple  form  of  appa- 
ratus. But  I  am  so  much  from  home  that  my  ex- 
pesknents  haye  net  been  caaeladed.  If  * '  B^ibi- 
tor "  can  letlhe  matter  rest  for  a  week  or  two,  I 
hope  to  bring  my  experiments  to  a  finish,  and 
will  than  better  adyiae  him.  I  haye  now 
soBle  three  or  four  pissis,  bat  think  I  can 
still  fusther  improye  them,  or  at  least  one 
of  tte  beat.  The  mixed  gaa-jat  can  be 
arranged  to  werk  with  it ;  bat  a  speaiiU  jet  ia  far 
better.  As  to  hydroaan-generator,  the  one  I  use 
stands  in  a  sbmU  eaMuet,  and  acts  splendidly ; 
but  it  is  not  on  the  wash-bottle  plaa.  Two  glass 
yaasels  stand  one  oyer  the  other,  the  bottom  one 
containing  the  hydrogen,  as  also  the  sine  cuttings. 
The  upper  chamber  holds  the  aoid  and  water,  only 
the  pressure  of  the  gas  as  it  is  ^snsnsted  driyes  the 
aoid  solution  into  Uis  upper  yesscd,  thus  giying  a 
fins  pressure.  I  pass  the  hydsogeuv  wlooh  is  then 
undw  a  pressure  of  oyer  24iB.  of  water,  through  a 
regulator  on  the  top,  whioh  allows  it  to  pass  to  ihs 
Isntem  atapcesaure  equal  whateyer  is  wanted  to 
balance  the  osqrgen-bag,  or  oxygen-generator^  as 
the  oase  may  be.— SuiruaHT,  ' 

[46317.]— Fame.— Allow  the  fronds  to  dry  be- 
ti^ao  paper  an  a  book  under  slight  pressure ;  then 
when  dry,  coat  them  with  bkioklead,  put  on  damp, 
allowed  to  dry,  and  then  polished  genuy  with  a  tuft 
of  cotton  wool.  Sae  that  the  blaoklsad  is  all  oyer 
the  frond,  otherwise  the  deposit  will  be.in  patches. 
Yon  might  osirr  a  wire  oowa  ths  centre  of  the 
haokof  ths  fcoBfi,  than  jwk  would  bs^mare^likslj 


to  haye  a  good  coating  of  copper  alloyer.— W.  J. 

L^NOASTBB. 

[46317.]— Forn8.—  <<SingU  CeU"  can  obtain 
beautiful  electrotypes  of  ferns  and  leayesthus:— 
Take  a  sheet  of  letter-paper  and  rub  it  slightly 
with  sweet  oil  all  oyer ;  wipe  all  the  oil  off,  S3  as 
to  leaye  only  a  greasy  surface ;  lay  the  frondi,  back 
downwards,  on  the  paper,  aud  after  spreading  it 
out  properly,  coyer  with  a  piece  of  blottmg-paper, 
and  press  fiat  for  a  minute  or  twu ;  this  will  grease 
tiie  leaf  and  prerent  aiUiesion.  Now  turn  the  leaf 
carefully  oyer,  and  Uien  with  a  camel'a  hair-brudi 
coyer  leaf  and  paper  with  melted  wax,  brushing 
oyer  layer  after  layer.  Make  the  wax-cast  pretty 
thick,  and  stick  a  penny  or  two  on  the  back  to 
mske  it  sink,  waxing  oyer  the  pennies.  Then  oare- 
f  ally  pnU  paper  and  frond  off  the  wax,  and  a 
beautiful  impression  will  be  left,  which  blaoiklead 
and  immerse  ia  the  usual  way.  Proyedaiaay  times. 

[49318.]— Protaetlnff  Steam  -  Pipes.— Make 
hay  ropes  about  Sin.  circumference,  wrap  them 
dose  round  steam-pipe ;  coat  this  with  at  least 
din.  or  4in.  of  puddled  clay,  mixed  with  plasterer's 
hair  or  out  hay  to  keep  it  bound  together.  This  I 
haye  tried  with  a  long  steam-pipe,  underground, 
and  found  it  most  effectual  in  retaining  lieat. — 
Atxznbob. 


[46320.1— Motor.-Whenyon  say  you  ( 

motor,  what  sort  of  one  haye  you  in  mind?  From 
being  a  moyable  affair,  a  water-motor  would  not 
be  admissible.  Olockwork  would  be  not  of  much 
serrioe,  as  it  would  need  to  be  wouad  up  before  it 
would  actuate  the  weight  ?  Haw  long  at  a  time 
do  you  need  the  power  If  It  wiU  be  a  difficulty ; 
but  perhaps  if  you  giye  more  particulars  I  m&y  be 
able  to  help  you.— ii^unlioht. 

[46322.1— Bleotrio  Siffn.— I  s«id  a  rounds- 
sign  for  tliis,  whioh  I  hope  will  answsr  your  pac- 


pose.  A  thin  sheet  of  metal  F  is  fixed  by  its  upper 
edge  to  a  box,  the  other  edges  being  free,  so  tbat 
it  oan  yibrate,  pendulum  fashion.  Holes  are  out 
in  this,  and  little  oonoaye  reflectors  (as  shown 
below)  are  suspended  in  these  by  their  apper 
edges,  which  are  formed  into  simple  hinges,  xbua. 
if  -Uie  plate  F  is  made  to  oscillate,  all  thejpendant 
discB  yibrate  in  their  rospectiye  holes.  To  obtain 
tids  oscillation,  an  eleolro- magnet  A  is  fixed  to  the 
box,  and  opposite  to  it  is  an  armature  B,  which 
forms  part  m  plate  F.  A  strip  of  brass,  G,  is  bent 
as  shown  below,  and  attached  to  F.  A  screw, 
tipped  with  platinum,  E,  passes  throuj^  it,  and 
when  the  apparatus  is  at  rest  presses  on  a  piece  of 
platinum  scaaered  to  the  end  of  a  brass  spring,  D, 
which  forms  ons  of  the  terminals  to  which  the  bat- 
tery is  connected.  The  spring  D  is  shown  below 
separately.  The  curly  hoes  show  connections. 
The  battery  being  connected  with,  the  two  wires 
shown  at  base,  of  box,  the  cnBBsat  enlMsafcW, 
passes  thronghisnagnet  to^p  of  F,  theasarb|r  0  to 
£,  and  back  toibattory  byiB  and  X.  Ths  aakaa  is 
sioiilar  to  that  af  an  elesbdc  baU.  Thssprisif  D, 
particularly  tis  upper  past,  should  be  wass.— 
Glatton. 

[46323.1— Pttmpinff  by  Steam.— Far  better  to 
sizlk  a  well  at  hand  than  to  attempt  to  connect  an 
8-h.p.  engine  to  a  well  200  yards  distant.— J.  J.  A., 
LiyerpooL 

[46323.]— Pumping  by  Steam.— Your  query 
is  not  particularly  dear ;  but  I  take  it  that  what 
you  want  is  to  first  pump  the  water  from  the  well 
for  the  engine  feed-puosp  to  draw  from.  Now  it 
aU  depends  on  the  leyds.  If  the  lift  is  but  trifling, 
an  ejector  could  be  easily  made  to  draw  water 
from  tiie  well,  and  deliyer  it  into  a  tank  dose  to 
en^e.  If  that  cannot  ba  done  by  reason  of  the 
weight  of  lift,  than  it  remains  for  you  to  adopt  one 
of  seyeral  plans:  one  would  ba  to  ariye  a  wire  rope 
off  (lie  engme  to  actuatoapump  at  the  well,  and  so 
get  the  water  to  the  engine  feed-pump.  Anotiier 
would  be,  if  the  yerticallift  is  not  more  that  28ft. 
or  so,  to  use  a  yaeuum  pump,  as  they  are  sometimes 
called.  A  oast-iron  yessel  is  connected  at  tiie 
bottom  end  witii  the  well  by  pipes,  and  to  the 
steam  space  of  boiler  at  the  top,  proper  yalyes 
and  stopcocks  being  fitted  to  the  iron  yeasel  and  to 
the  water  and  stoam-pipea.  Steam  from  the  boiler 
haying  been  admitted,  and  the  air  expdled  from 
the  iron  Teasel,  the  steam  admission  is  closed,  and 
ayaoaumqaiokljfofnis.  WatsclroBi  the  well  then 
flows  iB»  fills  thayiMd  partly.   By  tinning  oa  a 
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•KH^y)kl<»lh«Umk  lh«  wntor  now  flows  out  by 
rr%Yttir.*tta  Ui*op*rikH:iu  U  r«)»»«(«d ;  or  aomt. 

^''•^•►▼*'  *^  b-ulw,  nuvl  h»no«  th«  waUr  it  f«d 
i»t%ol  Ui»..il     Would  tlUiw  ol  IhMtplaM  wit 

i^4fiV5:iy)  InUaslty  OoU.-  1.  Itd«p«tidtoiithe 
VMUtMM*  of  yottir  pHmMry  ooll,  and  ditto  the 
••^vluy.  J,  A  ooir  ffiTiug  2ln.  or  3in.  spark  is 
^ficWt  for  Tacttum-tuUs,  txidodinir  gunpowder. 
^"^  *o  ;  Tou  mutt  li>ok  out,  for  the  oihw  purpose. 
oiM  of  the  beet  InduoUon-oolls  you  can  oStaS 
Wl  do  not  attach  this  to  the  tubes,  or  yon  wiU 
rtq«tr«  a  good  supply.— Gsobos  Touuk. 

l46m)-ZAtaaal%y  Oall.-There  is  no  exact 
MftM  between  ©•ll-power  and  tixe  of  coil,  bntan 
^"^JfH^  ^  '  qw»»*  Bunsen  to  eyery  IJJin.  spark 
waj  be  about  as  much  as  it  is  well  to  use.  (2)  Yon 
wOlnolgytaooU  that  wUl  enable  yon  to^ieat  a 
pseee  of ^atinnm-wire ;  the  current  from  the  cells 
^^2?*  ^1?  ^»  ^^  Arc  gunpowder  with  a  fuse. 
The  cdl  wtU,  howcTer.  help  you  in  firing  powder. 
Yott  should  get  a  coil  that  will  rItc  what  we  caU  a 
S^iS^i^^"^  "^  that  the  oofi  giTcs  the  length 
Mted  by  the  render  before  you  purchase  it.  (3^ 
The  cafcic  protosulphide  CaS  dStB  phosphoresci 
wb«i  just  made,  and  should  then  be  put  into  a 
f  Inse  mba  and  hermeUcaUj  sealed.— W.  J.  Lah- 


Tilt?^  ^";^f^?EK- -?y  *^«  Lodgers'  Goods 
IVotection  Act,  1871,  when  the  superior  landlord 
OMtems  or  threatens  to  do  so,  the  lodger  must 
make  a  written  declaration  claiming  and  describing 
h»  noperty.  and  must  giye  this  to  such  landlord 
or  his  bailiff.  He  must  also  state  that  the  rent 
one  from  him  has  been  paid,  or  if  not  he  must 
then  and  there  tender  it  to  the  superior  landlord. 
If,  after  being  seryed  with  this  declaration,  he  still 
distrains,  the  distress  will  be  illegal,  and  the  lodger 
eao  m»ly  to  the  nearest  police  magistrate  for  an 
order  for  the  recorerv  of  the  goods,  which  order, 
upon  proof  of  the  declaration,  will  be  made  against 
the  landlord.— Fbsd.  Wbthkbfibld.  Solicitor.  2. 
Oxeeham-baildings,  Guidhall. 

[46329.]— Ohromate  of  Oalolum.— I  haye 
neyer  had  occasion  to  prepare  this  salt ;  but  if  re- 
quired only  in  small  quantity,  I  should  prepare  it 
by  nentralising  a  solution  ex  chromic  add  with 
lime.  If  **  w.  T.'*  requires  it  in  large  quantities, 
and  will  write  again,  I  will  do  my  bMt  to  deyise  a 
conyentent  and  economical  method  of  preparing  it. 

— AHALY8T. 

[46329.]  —  Ohromate  of  Oaloium.— This  is 
obtained  by  dissolying  calcium  carbonate  in 
aqueous  chromic  acid,  or  as  a  lisht  yellow  pre- 
cipitate, by  mixing  concentrated  solutions  of 
enromate  of  potassium  and  calcium  chloride.  Also 
by  roastioff  chrome  ore,  in  fine  powder,  intimately 
mised  with  chalk,  grinding  the  roasted  mass  with 
water,  and  adding  sulphnric  acid  until  the  liquid 
has  an  add  reaction,  In  which  case  dihydric  caldc 
cbromate  is  formed,  and  remains  in  solution. 
Cakiom  cbromate  (CaCrO«)  is  moderately  soluble 
in  water,  insoluble  in  alcohol,  giyes  off  its  water  at 
200^  C,  and  is  afterwards  yery  sparingly  soluble. 
The  anhydrous  salt  is  used  as  a  pigment.— 
7.  Bammxu  Cooxi. 

[46330.] -Oream  Separators.— I  do  not  know 
if  thia  is  what  you  want,  but  the  sketch  illustrates 


a  glass  tube.  flUsd  with  water,  12ln.  in  length,  offers 
M  much  resistance  as  the  Atlantic  cable.  Wheat- 
jrtone  s    Bridge     and     galyanometer.  —  Gbobqb 


the  prindnle  of  a  cream  wparator.  !»*«*»«  J 
••whMl  of  lift."  or  Zcntrope,  with  the  slots  flUed 
UP,  and  a  fiaoge  round  the  edge  prujeoting  inwards. 
'TOs  being  filled  with  milk  is  scl  *?  ^PW"  rpUUon. 
whoirby  centrifugal  force  causss  the  milk  to  sUnd 
S  agal.f.t  t  .  sidi.  Knough  mjik  Is  PO«xjd.^,  *<> 
•t  lHi«li  ili»  •*!*<•  of  flange,  and  tha  speed  i.ln^ 
ir«a..d  ai.d  k.Pt  up  for  some  nd^^^  ^!J^ 
liiiliiM  diin«ar  ftan  the  cream  if  thrown  out'^^jo* 
ltuWrZ.r  force  .and  dlsplac-^thejat^ter.  the 


t403W.]—EleotrloalBeaUtanoe.— Eyery  text- 
houk  giyes  the  information  asked  for.  Common 
1  u  f  ^•^^  f*^**  •  ^«^  ^^^  resistance,  so  do 
•Joohol,  turpentine,  or  any  liquids  not  subject  to 
electrolytic  deoompodtion.  Tne  methods  and  in- 
struments required  are  the  Wheatstone  bridge,  or 
differential  galyanometer  and  measured  redstances, 
which  inyolye  a  long  deecription  to  be  found  in 
•yery  book  on  the  subject.— Sioiu. 

[46333.1— Gregorian  or  Oaaaegrain.— Sup- 
podnff  spherical  cnnres  are  used,  the  small  <'con- 
caye  "  in  the  Gregorian  form  'riolently  m^gnififw 
the  aberration  of  the  large  mirror.  The  small 
*•  conyez"  in  the  Cossesrain  form  partially  cor- 
rects the  aberration  of^  the  large  mirror.  Ilie 
"flat"  of  a  Newtonian  doee  not  affect  the 
aberration  of  the  large  mirror,  'but  simply  diyerts 
the  cone  of  rays.  Tibe  radius  of  the  smau  "  con- 
yez  "  in  the  Cassegrain  form  may  be  from  i  to  i  of 
the  larger  conoaye.  In  Vol.  XXXtll.  are  seyeral 
letters  on  the  •*  Cassegrain,'*  induding  two  from 
myself,  giying  a  rule  zor  determining  the  distance 
between  the  mirrors  when  theracui  are  giyen, 
pageall6and209.  If  <«  G.  L.  E."  had  giyen  the 
distance  between  the  mirrora,  I  would  haye  sug- 
gested an  approximate  radU  for  theou— A.  N.H. 

[46334.]— Oaa  PnrlfyiBg.  —We  do  not  know 
the  arrangement  of  '*Boaioaidaa's'*  small  gas- 
works ;  but  in  order  that  the  purification  of  gas 
may  be  effectual,  it  is  essential  that  tiie  gas,  after 
paadng  the  hydzanlic  main,  pass  on  to  the  ccn- 
denser,  washer,  and,  finally,  the  lime  purifier. 
After  the  gas  has  passed  through  the  washer,  a 
great  amount  of  its  impurity  has  been  extracted ; 
but  that  it  may  be  better  fitted  for  use,  and  freed 
from  the  remaining  impurity  with  whidi  it  is  con- 
taminated, it  is  patted  through  what  is  known  as 
the  lime  purifier.  This  purifier  consists  of  a  large 
air-tight  yeessd  in  whicn  are  arranged  a  series  of 
perforated  trays  in  a  horizontal  position.  On  each 
of  these  trays  is  a  layer  of  slaked  lime,  which  the 
gas  is  brought  in  contact  with,  and  thus  diyested 
of  the  remaining  sulphur  impurities.  After  this, 
the  ns  may  be  coaycyed  to  the  gasholder,  and 
considered  fit  for  use.  With  reference  to  the 
Quality  and  purity  of  gaa,  this  will  depend  upon 
the  dass  of  coal  the  gas  is  obtained  from.  London 
gaa,  which  is  prindpally  made  from  "Rnglish  coal, 
giyea  a  light  e^ual  to  that  of  fifteen  sperm  candles, 
while  the  gas  in  Edinburgh,  which  is  made  from 
the  Scotch  Cannel  coal,  ffiyes  a  light  equal  to,  I 
belieye,  thirty  eperm  candles.  The  fact  is  techni- 
cally expressed  by  saying  that  London  gas  is  fifteen 
candle-gaa,  while  that  in  Edinbnr^  is  tUrty 
candle- ^as.  The  rate  at  which  gas  is  burned  when 
its  illuminating  power  is  being  determined,  is  fiye 
cubic  feet  per  hour,  and  the  flame  thus  produced 
is  sdentincally  compared  (by  means  of  suitable 
apparatus),  with  that  of  a  sperm  candle,  whose 
rate  of  burning  is  120  i^rains  per  hour.    If  our 

Querist  is  wishful  to  obtain  a  large  quantity  of  gas, 
e  wHl  find  Cannd  coal  to  answer  his  purpose ; 
but,  of  course,  he  will  also  find  it  more  expendye. 

—A.  MjLNOCK. 

[46335.]— To  Kr.  Iianoaater.— Ton  may  use 
the  permanganate  of  potash  in  boiling  water,  if 
yon  wish.  The  heat  will  not  affect  the  perman- 
gsnate  to  any  extent ;  but  if  any  infected  dothiag 
ii  placed  in  the  solution,  the  action  of  the  perman- 
ganate is  yery  rapid;  but,  at  the  same  time,  it 
will  be  as  equally  effectiye  as  with  the  otnw 
clothes  in  the  cold  water.— W.  J.  Lanoabtbb. 


also  is  entirdy  too  smalL  I  should  wiat,  for 
such  an  engine,  at  least  30  fqatn  Ud  o( 
heating  surface,  and  more  if  poesibls.  Itdm^ 
on  the  dass  of  boiler.  It  is  poeaUe  inibde 
but  little  larger,  if  any,  to  get  therequindmifiet 
A  Cochrane  boiler  would  do  -so  in  tM  iixeDiid|. 
I  write  this  from  home,  therefore  caonot  nfa  to 
makers*  lists.  But,  at  any  rate,  the  boikr  jm 
name  is  too  small.— SmruaHT. 


Jl' 
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46336.]— Telephone  Olronit.  — If  "Meme*» 

il  say  what  telephones  he  proposes  to  use, 
whether  recdyers  only  or  a  recdyer  and  trans- 
mitter at  each  end,  I  will  show  how  to  connect  it 
as  he  wishes.  Any  dmple  switch  arrangement  will 
suffice  to  cut  the  bells  out  of  drouit  and  place  the 
tdephones  in  connection  with  the  line  and  batteries. 
It  needs  only  for  a  connection  to  be  made  between 
both  tdephones  and  bells,  with  the  line  and 
batteries  at  each  respectiye  end,  and  then  to 
insert  a  switch  which  by  turning  a  key  (or  similar 
arrangement)  will  break  the  connection  between 
bdl  battery  and  line,  and  join  up  the  telephone 
with  battery  and  line,  or  vice  versa,  at  will.— F.  C. 

[46336.]»Telephone  Oironita  and  Oalla.— 
Some  time  ago  I  described  just  the  thing  you 
want ;  but  you  can  easily  make  a  simple  switch 
with  as  many  ways  as  pieces  of  apparatus  to  be 
used.  Thus  stud  No.  1  might  put  bell  in  drouit ; 
8lud  No.  2  put  telephone  in,  and  3  microphone. 
You  can,  if  you  like,  haye  tdephone  in  circuit 
with  microphone,  and  the  mere  hanging  of  the 
telephone  on  to  a  hook  throws  in  the  bell ;  then  by 
lifting  off  the  telephone,  a  UtUe  spring  lifts  up  the 
hook,  and  will  throw  telephone  and  microphone  in 
circuit.— W.  J.  LANOA0rsB. 

[46387.]— Steam  Launch.-r-To  "Sunlioht." 
—First  let  me  ask  you,  have  you  at  least  three 

square  feet  of  grate  surface  m  your  boiler?    I   simpler  experiment  is  an  ordiosiyeoleiiied  itttai- 
^onld  hudly  tidnk  yon  haye.    Heating-surfsoe  ■  slide :  aU  theoolours  haye  the maefbefl%«<B 


] — Sulphide  of  Oaloinm.— Thii  nb. 
stance  may  be  propared  by  passing  a  crsmt  of 
hydrogen  sulphide  oyer  quicklime  hestdtoid- 
ness  in  a  glass  or  porcdam  tube,  until  it  oeyato 
be  absorbed ;  or,  if  the  preeenoe  of  a  little  fm 
carbon  is  no  objection,  by  heating  a  mtzton  d 
two  parts  of  caldum  sulphate  {plastsr  of  Fuii] 
and  one  part  of  findy-powdered  efaszoosltond- 
ness  in  a  Hesdan  crudole.  The  crucible  017  W 
ooyered,  but  yent  must  be  left  for  the  etstpi  «| 
the  carbonic  oxide  which  wiU  be  eroM- 
Akixtr. 

[46838.]— Sulphide  of  Oalcinm.— Tldsea^ 
made  (1)  by  passing  sulphuretted  hydrogn  gM 
oyer  lime  ignited  in  a  porcelain  tube,  witir  ud 
caldum  sulphide  being  formed,  as  CsO  +  H;B« 
CaS  +  HsO  :  (2)  by  decomposing  the  sdpkiti  it 
a  red  heat  with  carbonic  oxide,  aa  GaSO^  +  4  CO 
=  CaS  +  4  COt ;  (3)  by  strongly  icdting  dn 
sulphate  of  lime  in  a  charcoal  onusibis,  or  with 
one-third  of  its  wdght  of  charcod :  100  urtiof 
ignited  gypsum,  heated  to  whiteness  in  s  duiiooil 
crudble,  yield  51*52  cdcium  sulphide,  CsSO,  -f 
Ct  -  CaS  -f  2COs;  (4j  by  igniting  purs  fiBe,ot 
its  carbonate,  with  half  its  weight  of  tdphnr  is  t 
closed  yessel,  4  CaO  +  4  S  =  3  CaS  +  OiSO,.- 
F.  Babkbb  Cooes. 

[46333.]— Sulphide  of  Oaloinm.— Voq  hin 
eyidentiy  been  making  or  tcyinff  to  make  CsS),thi 
caldc  pentasulphide.  You.  I  suppose,  wad  to 
make  the  cddc  protosolphide  CaSi,  the  phoipbar* 
escent  salt.  Canton  made  it  from  oyiter-ihflUia 
an  impure  form  by  putting  the  sheUs  in  sn  opo 
fire  for  half  an  hour,  then  allowing  them  to  eool: 
and  picking  oat  the  larger  and  whiter  pieoei,k 
packed  them  with  one-third  thdr  weight  of  flown 
of  sulphur  in  a  crudble  with  a  coyer  luted  ca 
This  crudble  was  heated  for  an  hour  in  a  bot  fin, 
and  eyentually  the  phosphorescent  sdphide  va 
taken  out.  broken  up,  and  hermetically  sesld  k 
glass  bottles.  The  best  way  is  to  put  it  iaj^ 
tube  fiattened  oyer,  and  seal  the  ends  up.— W.  1. 

liANOABTSB. 

[46839.]— Dynamo-MnohJTie.-Yon  eridofif 
mean  for  two  20-caudle  power  inoandeeosnt  bmia 
I  shall  shortiy  be  able  to  giye  you  this  informstiot, 
as  I  am  making  up  seyoral  sizes  of  djasBO* 
machines  for  one,  and  any  number  of  such  Iibji. 
— GxoaoB  TojJLks. 

[46S39.]—  Dynamo-Kachine.— It  ii  posibiB 
to  make  such  a  machine,  but  at  present  mat  a 
not  a  good  and  simple  form  of  machiiw  to  W 
within  any  amateur's  ordinary  means.  I  hantMS 
at  work  for  some  time  with  motors  and  djasaoi. 
and  shall,  I  hope,  haye  something  good  m 
simple  before  long.— W.  J.  Lavcasxbb. 

[46342.]— Batimation  of  SHs  and  00«.-OBt- 
liquor  does  not  giye  off  SH,  or  CO«  whsaboki 
with  lime,  as  both  these  substances  would  be  fixd 
by  the  lime.  If  it  is  the  SH.  and  CO«  infime  vfatt 
has  been  used  for  the  purification  of  cod-ga%  thii 
"L.  D."  wishes  to  estimate,  I  shaU  be  fid  to 
describe  the  process,  if  he  will  write  s^- 
Akaltst. 

[46343.]— Smith'a  Fan.— In  reply  to  lB«t 
Hall,  I  hope  to  haye  aU  dimenricna,  wittiikstcks. 
made  out  for  yon  by  next  week,  unless  yoa  cos* 
municate  with  me  by  post,  as  I  am  afnid  the  ptf^ 
ticulars  wiU  take  up  too  much  room.  Toa  ^ 
see  my  address  in  reply  46082.— J.  Pbbbt. 

[463i9.]— Kodel  Steamboat— I  aa  ad  stfe 
to  refer  to  my  file  of  the  '*£.1C.'*  fccthensA 
stated  in  reply  46337,  or  I  could  refer  yoa  to  tb» 
woodcut  and  all  information  with  plearan.  Tos 
want  a  boiler  about  Sin.  or  9in.  long,  and  4iiB.  «b^ 
the  height  being,  perhaps,  6tn.  to  7in.  Bi<  • 
reference  to  back  numbers  would  giye  yoa  1k»^^ 
dred  information,  as  I  haye  giyen  all  detsftiWv 
times.— ^UNLiaBT. 

[46349.]— Kodel  Steamboat— I  am  st  w^ 
makingatin  boat,4ft  iuthekeel,9in«drsii{^ia< 
7in.beam.  Herboilerisof  copper,  about  ssibidt« 
strong  note-paper ;  length  ^  by  3ia.,  fca^iwg* 
fine  of  l|in.  at  one-third  from  the  bottom,  sad  fed 
with  bcoaine,  mixed  with  paraffin  ofl;  bote* 
riyeted  with  round  brass  tasks  and  thm  wuU^ 
sweated.  I  use  no  safety-ydve,  but  jntbspff 
of  short  tube  for  supplying  her  with  witeij  I  v 
a  soiall  cork,  and  this  will  be  blown  oat  eNO» 
boiler  bursts.  The  lamp  is  filled  up  toiidevw 
cotton  wool,  and  then  takes  hatf-nint  cf  bmma> 
This  gets  up  the  steam  weU.— J.  J.  A^  lifvpeoL 

[46350.1— Lantern  Optlca--I1»i»  wifl  be  » 
appreciable    difference   between  Oe  cdo«a^ 
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ODe  ii  in  foens  evezy  other  ooloor  will  hare  the 
Mffle  focoi  preoiflelT ;  this  is  yery  different  to 
Qidioiry  chromatio  aoerrAtion.  A  series  of  circles 
ptintad  on  the  fflaas  slide^  the  centre  being  yiolet, 
then  I,  y,  G,  T,  O.  Bed  outside  will  prodooe  a 
concsTS  on  the  screen  and,  vice-v^id,  a  red  centre 
isd  fiolflt  dnmmf erence  will  produce  a  ooutox  on 
ihaiereen.— W.  J.  Lawgastee. 

[46351.]— I<eolanohe  Battery.— The  white 
iBposit  fonned  is  an  ozychloride,  not  an  oxide,  and 
\hB  odIj  way  of  preventing  is  the  thorough  satura- 
tion of  the  carbon  with  melted  paraffin^  by  means 
rl  a  prolonged  soaking  at  just  over  the  melting 
point— SioiLL. 

[46361.]— I««olanohe  Battery.  -The  oauM  of 
he  oxide  forming  on  the  lead  oap  to  on  account  of 
Ji0  sslts  creeping.  You  should  have  theoarbon- 
)Iaie  Sin.  above  the  porous  oeli,  and  soak  in  paraffin 
fu  one  half  the  length  of  plate.  All  the 
[isdanch^  carboxi-j)lates  Uiat  I  have  seen  are  too 
ihort— GsoBax  Tolicin. 

[46851.1— Leolanohe  Battery.— Heat  the  top 
rf  the  carbon  until  the  lead  begins  to  soften,  then 
Tkngb  the  carbon  to  a  depth  of  at  least  lin.  in 
K^ng  paraffin ;  leave  it  in  the  paraiEn  for  half 
m  hour,  then  remove  and  put  in  cell :  this  will 
)i«Tent  the  creeping  up  for  a  long  tinae,  and  when 
lad  do  thsm  again.— w.  J.  Lanoastbb. 

[46352.]— White  Funffos  on  FlBh.— I  have 
een  it  stated  that  this  fungus  is  caused  by  over- 
rowding,  and  that  it  can  be  removed  by  sjponguig 
he  flih  with  a  strong  solution  of  salt*ana- water, 
mmftdiately  replacing  it  in  fresh  water,  and 
epeating  next  day,  if  necessary.  A  note  to  Land 
md  Water  would  be  sure  to  elicit  a  scientific  r^ly. 
-KosiGEDazAir. 

[46352.]-Wliite  Fnngns  on  Vlah.— All  the 
nfonnation  on  the  subject  up  to  August,  1880, 
'C.  0."  will  find  in  detail  iu  the  report  on  the 
liBease  which  has  recently  prevailed  among  the 
almon  in  the  Tweed,  Eden,  and  other  rivers  in 
Sariand  and  Scotland,  by  Messrs.  Buckland  QtAt)^ 
^alpole.  and  Toung.  The  Blue-book.  Is.,  may 
M  had  from  any  of  the  Queen's  printers.  The 
atflit  theory  as  to  the  origin  of  the  fungus  was, 
hat  it  is  the  ontgrowth  of  a  parasitic  worm  in- 
iding  the  fish.  This  theory  was  published  in 
^  Scouman  a  few  days  ago,  and  signed  by  a  sur- 
ISOD,  who  nresumedly  had  studied  to  some  extent 
otsBf  and  xoology  before  leaving  college. — ^W. 
Lducs. 

[46354.]— Telephone  Transmitter.- 1  have 
Bed  this  form  of  microphone,  and  could  get  no 
*etter  results  than  yourself.  If  you  require  a  good 
onn  of  transmitter  I  will  send  sketch  of  one.  The 
ttimaiy  of  induction  coil  is  inserted  between 
Mttery  and  microphone,  the  secondary  one  end  to 
be  this  other  to  telephone^  the  other  end  of  tele- 
ihooe  to  earth  or  return  wire.  I  have  been  unable 
0  perceive  any  gain  with  the  coil.  The  intensity 
f  three  cellt  is  oetter  than  the  Quantity  of  one 
SMed  through  the  primary,  which  soon  polatises 
buBoelL  I  have  known  the  Blake  transmitter  fail 
ith  a  half-hour's  conversation,  on  acoount  of 
le  ceU  becoming  exhausted.— Qbobqb  Tolmait. 

[46356.1-Analyais  of  AUoye.— It  would  Uke 
nch  more  room  than  the  editor  would  allow  to 
ttwer  your  query  properly.  You  will  find  full 
tftknlars  in  Freeenius's  < '  Quantitative  Analysis," 
idinBloxam's  **  Laboratory  Quide."— F.  Baekzb 
ooo. 


r46357.]-01ook  and  Watoh.Kaking.— To 
Altojob,"  &o. — I  am  very  pleased  to  give  **  Ko 
ndc  "  a  few  words  of  encouragement  in  his  laud- 
ibdesire  to  leam  a  little  of  the  watchmaking 
>ft  at  even  so  late  an  age  as  thirty  years.  It  u 
ofttiedly  verr  late  in  uf e  to  set  about  ^^ming 
new  trade ;  but  I  am  able,  from  my  persoiuQ 
lowledge.  to  speak  of  two  instances  where  young 
n  have  forsaken  the  calling  of  their  earlier  days, 
Mi  have  become  in  one  case  very  proficient  in  tne 
ide,  and  in  the  other  actually  a  skilled  workman, 
id  now  in  possession  of  a  large  and  lucrative 
'Iwuigand  sale  trade.  In  the  latter  instance,  the 
»ia«  man  who,  as  an  intimate  friend  of  ndne,  is 
>n«aiily  well  known  to  me,  had  not,  at  the  age 
22, 10  much  ae  taken  a  watch  or  docs  to  pieces, 
nl}  twelve  years  have  elapsed  since  he  made  the 
>v departure;  but  having  a  taste  for  mechanical 
<tnute,  he  bent  his  whole  energies  to  the  work, 
nctised  sdf -denial  in  a  most  remarkable  degree, 
>he  gate  up  a  lucrative  but  objectionable  call- 
Vt  iod  received  little  or  no  salary  for  nigh  upon 
^  years  in  return  for  the  instmcnon  he  reoei^. 
Unog  made  a  change  and  pushed  on  wdl  in 
VQ  inhaequent  situations,  he  started  in  busi- 
m  for  himself  in  a  small  way,  and  has 
AOd  made  an  increasing  and  uninterrupted 
■^  of  it  As  regards  the  former  instance 
'WW  I  ipoke  of.  the  young  man  was  a  paper- 
oi^.bulhad,  in  his  spare  time,    **pottered" 
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too,  when  last  I  heard  of  him|  had  a  business  of 
his  own,  and  was  doin^  fairly  well.  So  **No 
Trade  "  will  see  that  it  is  possible  for  him,  if  he  is 
prepared  to  practifle  patience  and  perseverance, 
ano^  above  all,  a  little  self-denial,  in  a  pecuniary 
sense,  to  be  that  which  he  deeires.  If  you  have  a 
friend  in  the  trade,  or,  if  not,  can  make  one,  and 
obtain  the  desired  help  or  counsel,  lose  no  time 
about  it.  Strike  while  the  iron  is  hot,  and  take  as 
your  motto,  "  Nil  Desperandum."— Alfojob. 

J46358.]— Oalvanometer.- The  galvanometer 
erred  to  by  <*M.M.I.So.S."  is  a  horixontal  fiat 
coil  non-astatic  galvanometer.  It  is  wound  with 
vexy  fine  wire  to  a  resistance  of  about  1,200  or 
1,300  ohms.  It  is  used  with  the  Wheatstone 
bridge,  for  which  purpose  it  is  well  adapted,  beinff 
very  sensitive  and  portable.  The  dial  is  graduated 
with  deffrees.  The  maker  iM  Elliot.  The  pivoting 
is  Jeweued,  if  I  remember  rightly,— Huxblb  Bbb. 

[46360.]— Booflng.— Port  Dinormio  sUtes,  14in. 
by  8in.,  or  16in.  by  lOin.,  huuff  on  two  galvanised 
malleable  hammered  nails.  Mothing  would  look 
so  well  as  slates.  Oost  per  square  of  100  yards 
about  190s.— J.  M.  Cai^ltjk. 

[46361.]-Bioyole.— The  idea  that  <*  turning 
back  the  extremities  of  the  fork,"  for  say  2,  or 
even  Sin.,  would  eUatidse  it,  or  that  it  wonld 
travel  anything  straighter  is  a  baseless  one.  What 
strain  would  be  eliminated?  The  saddle  oonid  be 
advanced  one  step  to  the  rear,  were  the  backbone 
itself  not  so  curved.— J.  J.  A. 

r46366.]-Income-Tax.— I  think  "J.  W.'sJ" 
difioul^  has  arisen  from  the  way  in  which  he  has 
made  hu  return.  The  amount  of  his  pension  and 
appointment  should  have  been  set  down  separately 
and  piUd  upon,  while  the  deduction  should  have 
been  made  from  the  remainder.  Had  he  done 
this,  then,  beyond  the  £40  pension  he  would  have 
shown  only  £170,  and  taUng  the  allowed  £120 
therefrom,  there  would  have  been  £50  left,  which, 
with  the  £40,  would  make  the  £90  on  which  he 
has  paid.  There  is  no  doubt  that  lately  the 
*' screw"  has  been  put  on  the  income-tax,  and 
ofKcers  finding  out  omissions  have  made  the  most 
of  them.  <*J.  W."  should  return  carefully  next 
year.— Fbbi>.Wbthbbfzbld,  Solicitor,  2,  Qresham- 
buUdings,  GuildhaU. 

[46868.]— COook.— Try  the  back,  having  removed 
the  three  screws  through  the  oase  near  the  front, 
and  you  will  find  it  turn  a  little  wav  in  one  direc- 
tion. Having  turned  it  as  far  as  ft  will  go,  by  a 
liltle  manoBuvring  it  will  oome  out,  bringing  the 
works  and  face  with  it.  The  setting-ma  will 
come  o£f ;  the  winder  generally  is  pinned  on  tight. 
I  was  puzzled  the  same  as  you  till  I  found  out  the 
bayonet-oatoh  that  keeps  the  baek  in  place.— 

TUABLB. 

[46369.]— Yaounm  Tubes  and  What  Oan  be 
Done  with  a  Ooll.- As,  I  think,  I  stated  in  my 
answer  to  "  W.  B.  C.'s  "  original  query,  I  shall  be 
pleased  to  send  a  few  articles  on  **  What  to  Do 
with  a  Coil,"  including  a  description  of  vacuum 
tubes,  and  an  acoount  of  Uie  truths  which  may 
be  gleaned  from  experiments  with  them.  I  have 
not  done  so  yet,  partly  because  of  pressure  of  other 
work,  partly  because  the  offer  having  until  now 
passed  unnoticed,  I  concluded  that  the  subject 
was  hardly  of  suf&dent  general  interest  to  warrant 
our  editor  in    finding  me  space.- Alfbbd   W. 

SOWABD. 

I  The  proffered  series  would  be  most  welcome- 
En.]  
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UNANSWERED    QUERIES 
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The  numbtrt  and  fillet  of  queriit  wlkiek  rewiain  tMon^ 
nperad  /or  fivt  weeks  are  inserted  in  this  lisi,  and  if  stiQ 
unanswered  are  repeated /our  weeks  e^/Urvfards.  We  trust 
our  readers  will  look  over  the  list  and  send  what  information 
they  ean/or  the  ben^  o/  their /elhw  contributors. 
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(46871. l—^arlow  Lens.— Would  some  coriespond- 
ent  kindly  inform  me  which  lens  in  the  achromatic  com« 
hination  Barlow  lens  is  crown-glass ;  which  flint,  and 
which  should  be  placed  towards  the  object-glass  of  the 
telescope  f— X.  Y.  Z. 

[46872.1-OlaMifioation  of  British  Beetles.- 
I  shftU  be  mudi  obliged  if  anyon<t  will  inform  me  where  I 
can  find  a  good  clossiflcation  of  the  British  Coleoptera  I 
I  have**  Common  British  Beetles,"  by  the  Bev.  J.  G. 
Wood ;  but  the  elas'^ifloation  in  it  is  rath«r  confaeed, 
though,  in  other  respects,  it  is  a  most  useful  work.— A. 
Lady  Entovolooibt. 

[46878.1-L.  ft  8. W.B.  New  Ooupled  6fc.  6in. 
Boffle  Ensines.  -To  **  Mrrsoa."— Oan  you  inform 
me  now  many  of  the  new  coupled  6ft.  6in.  be  * 
locos.,  built  by  Peacock,  there  are  on  the  L. 
— Wtkxhamut. 

[46874.1  > Gauging' Water. -Can  any  reader  in- 
form me  of  the  mode  of  calculating  the  dischatge  of 
water  through  the  rectangular-stepped  notches  used  in 
brooki  for  gaugmg  the  variable  flows  I  I  have  abund- 
ance of  formnlA  for  the  individusl  rectangular  notch, 
but  I  fail  to  find  any  for  the  stepped  notch.— G.  A. 

f46375.]— Steam  Trap.— Can  any  reader  inform  me, 
from  actual  experience,  of  the  best  steam  trap  or  siphon 
in  use  2  >G.  A. 

140876.1-N.B.B.ftL.B.ft  S.CB.Bnffinea.-Will 
some  CM  respondent  giro  the  distributioa  yt  the  weight  of 
the  followixiig  engines  T- North  British  Railway  6ft.  6in. 
bogie  express,"  Abbotsford"  class,  and  6ft.  booie  tanks  by 
Mr.  Drummond.  London,  Brigntin,  and  Somh-Ooast 
Railway,  **  Grosrenor."  and  six-coupled  tanks  (Terriers). 
Also  the  wheel-base  and  distribution  of  weight  of  **  Ab- 
botsford  "  and  **  Groerenor  "  tenders  r— Motiox-Platb. 

[46S7T.]-Blootro-Ifotor   for   Tricycle.  —  Will 

anyone  kindly  tell  me  if  any  eleotro-motor  in  ooniunction 
with  a  Moondary  battery  has  been  arranged  for  ^ring  a 
trioyde  T  and,  if  to,  what  weight  is  thereby  added  to  the 
machine,  and  what  speed  is  attainable  !— R.  £.  B. 

[46378.1— Bevel  Wheels.— I  wish  to  drire  a  machine 
by  treadle,  with  two  bevel-wheels.  What  I  should  Uke 
to  know  is,  which  would  run  the  lightest— a  6in.  wheel 
into  a  Sin.,  or  a  12in.  into  a  6in.  I  I  wish  to  run  the 
Teriieal  shaft  twice  to  the  horixontal  shaft  once.— Bxtb:^ 
Whbxl. 

[46379. 1  —  Ghramme  Dynamo  Kaolilnts.— 
Would  **  Sigma,'*  or  some  other  electrical  authority, 
kindl;^  help  T— We  have  several  of  the  above-namtd 
maohmea  at  work  in  our  Wwrka  for  electric  lighting.  On 
several  oooasioos  they  have  become  so  hot  as  to  char  the 
covering  on  the  wire  if  the  revolving  parti.  Would  too 
hard  pressure  of  the  brushes  cause  this  t  Should  they 
only  touch  bghtly  on  the  revolving  copper  plates  !  The 
person  in  chsrge  of  them  says,  when  they  touch  lightly, 
the  fire  flashes  freely  from  tnem,  and  they  become  hot ; 
but  I  incline  to  think  the  brushes  are  pressed  too  hard  up 
to  their  work,  and  produce  heat  through  excessive  frio- 
tt'on.  Sometimes  the  machines  are  covered  with  copper 
dtist.  One  got  so  hot,  tHat  the  wood  insulators  on  the 
spindle  went  on  flre.  Wotild  imperfect  insulation 
between  the  wire  and  the  spindle  cause  thist-KoiTH 
Br'TOn. 

[46380.1— Bleotrlo  Humaa  Skull.— Wm  any  of 
'*  ours  "  give  me  a  drawing,  wib  clear  instructions,  how 
to  fix  a  set  of  teeth  and  eyes  in  a  htunan  sktill,  und  how 
to  work  the  same  by  electricity  t— Les  Dbstb. 

[46381.]   Three-I^enred   Dead-beat   Ssoape- 

ment.— Will  "Alfojoe,"  or  some  other  kind  corre- 
spondent, describe  (with  sketch)  the  three-legged  dead- 
beat  escapement !— Paooxebs. 

[46362.1 -Flat  Feet.— To  Da.  Eoki7ni>s.— Can  anr- 
ihlng  be  done  to  improve  flat  feet  in  a  child  under  four 
years  of  sge  !  A  few  remarks,  in  Dr.  Edmtmds*  lucid 
s^le,  on  the  treatment  generally— as  far  as  the  pa^eott 
areconcemed,  of  flat  feet,  bow  legs,  knock-knees,  weak 
ankles,  woa*d,  I  think,  be  useful.— ti. 

r463d3.]— HP.  of  Looomotives.— Could  not  some 
of  your  correttpondents  give  us  particulars  of  the  inli- 
cated  h.p.  nnd  consumption  for  power  of  locomotives  ? 
Now  that  the  subject  is  being  taken  up.  information  as 
to  the  performance  of  engines  in  actual  aervice  for  goods 
and  mmeral  traffic  wou  d  be  ioter^ting  to  yotir  readers. 
— Coxo  D. 

[46384  ]— Balance  Spriiiffs.  —  Would  some  cf 
"ours"  k  ndly  say  the  easiet  and  quickest  way  to  coil  or 
recoil  balance-springs  t  and  oblige-QuYOT. 

[46385.1 -American  Birch  Stain.—  WiU  anyone 
tell  me  what  cabine'-m  tkers  stain  wood  with  to  imitate 
American  birch  ?— JoiKKa. 

[46386.1— Cold- Air  Koffine.  —  To  •*  Sukuoht.'*— 
Could  you  tt^U  me  whether  I  should  be  mf ringing  on  any- 
one's patent  by  making  a  cold-air  engine^  ana  if  not. 
Will  you  kindly  help  mc  as  to  what  kind  of  mad) ine  will 
be  beat,  and  »ize  that  will  be  required  to  supply  a 
cylinder  of  Sin.  bore  ?  And  will  you  als  j  oblige  by  giving 
me  the  advantage's  of  hot  air  over  cold  a  r  T— Sumx  t  of 

E.VOLASD. 

[46387.1— Boiler.— I  want  a  boiler  for  eoff'ne  of 
following  dimennions  :— Length  'f  stroke  «Jin. ;  bore  of 
cylinder,  iSin  C^uld  "Sunlight"  or  any  reader  give 
me  size  ana  form  fc-r  bumuig  c  al  ?— Sam  Wbllkb. 

[46388.1— Plaster  Blocks.-!  want  fo  make  some 
pla«ter  ox  Paris  blocki*,  bin.  x  4iu.  X  Gn  thick.  Could 
any  friend  give  me  any  information  how  to  maVe  the 
plaster  set  quick  and  very  hard  ?  I  find  that,  after  being 
dried  in  the  foundrr-stove,  and  then  used  in  the  sand, 
they  get  soft.  If  they  are  dried  quick,  they  crack.  Can 
there  be  anything  done  tJ  prevent  this  f— Laulb. 

[46389.]  -Finding  Uoou's  Position. -The  plan 
which  I  explained  appears  to  give  the  position  oitbe 
moon  with  legard  to  tbe  earth  with  as  sufiicient 
acouxacy  as  I  require  :  at  any  rate,  it  agrees  with  the  two 
examples  given  by  **  F.B.A.S.,"  and  with  other  observa- 
tions made  since.  I  have  placed  over  a  circular  map  <  f 
Northern  Hemisphere,  a  pieci  of  tracing- piper,  with 
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boon raMfhml  to 94h.tSMU7,  MOD  the  nap  nnder- 
Mftfth.  On  Feb.  ITtti  the  mooa  U  new  at  14h.  49m. ; 
Bovif  tlMtndnff-pftpar  im  toraed  until  I4h.  49m.  is  on 
tteaMncUftaoTOmnwioli,  the  mm  ia  9h.  11m.  weet  of 
thiinvRdfaA.  Ob  the  17th  the  hour  of  Hm  Timnlt  of 
Arkm  is  Sh.  ICm. ;  end  counting  cMtwvd  fMm  this 
point*  a  kMwItede  eqoal  to  the  sun*a  riffht  Moeoelon. 
ithkliknk.  Sm.,  it  git«e  the  san*s  podtion  187we«t 
lui^ituile.  Oaontnif  the  longitude  equal  to  the  Boon*i 
xilkt  MMHrioeu  vhteh  is  tlh.  60U.  ttos  the  aune  point 
(fcEMll«CAii».,th.  10b.,  it  gmthepocitwnolthe 
MeoBtnthewMeke^toOe.  fiiSiteg  the  declination  of 
«BehlUBiMay,1heMnMnoMa.themeoD,<*S»'.  F6r 
tteliMtedeof  tbeaooBis  equal  to  ito  iMt  aeee 


»  Id  it*  deeliaati  n,    Wb«i  ne  moon  it  in 

eBBJoDMt-eB,  ihe  ie  av«r  the  oentze  of  New  Qnlaea.  On 
ttMtdthtlMmeoBM  es  the  eaaater  at  3lh.  ;  rightaa- 
tfta. ;  tnMtt  of  (he  FInt  r^>int  of  Aries, 
I  w«M  cTve  bn-  poiMon  whm  on  eqaator» 
^Uw*  gy  eart  key  Mide>  Th»  sMthod  ia  ample  enongh, 
peewederrd  acnumtew  bnt  am  quite  open  to 


KCHitaha.    loi^tlo 

*  and  no4  **dte**in 

Vlth  rnard  to  the  hnee  showily  the 

iefcr^^M  eB  the  ^^n^  »  .V.  A^  I  ehonld 

'  I  Tk^  eoBU  haT»  been  explained,  eo  as  to 

eBvhas  praeiple  ^ry  >>«  dzawn.  without 

Xr  ehi««K  ia  eoCaalr  BOt  to  Bkaiie  ealeu- 

iiBB.%«lt»BBinitoBA  whr  thty- tak*  the  ahepa  tbej 

•Omom  CailBn<Br  SbUars. 

Iv  an  ifL  la^»  and  Sft.  «in.  dia. ; 

9i  haavT  chich  fkuai  asin.  to  4Sin. 

r  ^mm  m  the  vUdle  wherethe 

to  bncw  the  beit  wa  j  to  tun,  or 

"      "       "  ,of 


li  * 


u~H»«  ie  a  IhatwhaBBmiztanaf 
a  f^oth  ■  f  uaBM-d  ob  the  anr- 
•fair,  artod^anial 
^and  other 
thie  froth 


~W^ai  wubU  be  the  action  of 
Mr  eTWH.  amoB  a  enhitioB  of  aoai>— 
izr  aeriarf  f  Ako.  haa  eoap.  or  ita 
mMf  aetam  ob  lead,  and  if  eo,  what  ? 

or  Oth«r  PBndn- 
u  pp.  159  :  **  Timing 
-wheela     of     Fkcnch 


'  make  two  rerolotiona 
to  each  tocKh.    Thej  may 
la  rcKklr  bfjoA:  to  tr-af  br  eeaatong  if  the  beats  of 

=^ s.-r5f  eq^eJft  fear  tames  thenamberof 

'    el*     Tbe  fc^  part  of  this  I  don't 

'  Fi^th  peBdatas  make  two  remlB- 

to  oae  tooth."    lam 

IfindSStreth 

to  latter  paztof 

=&*.  Imj  2t 
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1  in*  for  ooBd0naer»  and  the  best  material  to  make  it  of , 
andaiaet  The  Tubbers»  how  to  make,  and  what  of, 
for  the  best— for  a  Winter's  Dlate  machine  t  Also,  how 
to  make  a  diamond  spotted  jar  t  I  have  made  lots  of 
ordinary  Leyden  jars  ;  I  ha^  also  sucoeeded  in  making 
smaUooils.  9.  Also,  I  tbanAc  the  Bditor  for  diagmma, 
and  hisarttag  Mr.  Andrew's  eoil,  p.  15,  last  No. ;  and 
thank  Mr.  Andxrwa  for  his  espUoit  manner.  Please,  why 
is  the  coil  divided  into  three  parts  for  the  secondary  cur- 
rent T  Is  it  better  so  than  wound  from  end  to  end  with- 
out diTisions,  and  why  t  Would  Mr.  Andrews  give  us  a 
diagram  of  a  good  winder,  as  lib.  of  88  wirewotildbe 
•boot  one  mile  long,  snd  would  require  some  winding  I— 
Mddolio  lyQUiaaa. 

[46401.}— Atbco's  "Popnlar  Astronomy."- 
In  the  translation  of  this  work,  published  in  1866,  by 
Prof.  Qrsnt  and  Admiral  Bmyth,  there  appear  three 
stsr-maps.  In  these,  the  following  stars  are  assigned 
the  magnitudes  appended  :— Gemini :  0,  $,  e,  0»  M>  ''f  >• 
Peneos  :  ft,  7»  S.  Dxaco  :  7,  0, 8.  Cassiopeia :  ^,  9. 
OphincfapB  :  a,  1.  Cygnua  :  a,  1  :  7,  §,  3  ;  4,  4.  Ursa 
Minor  :  0,  &  Pegasus  ;  y,  3.  Aiutga,  t,  4.  Taoros, 
w,  4.  Cui  anyone  tell  me  the  authorities  ?  Mistakes 
there  are  tn  the  maps.  Castor  and  foQnz  are  reversed ; 
the  same  stass  hare  diilierent  magnitudes  in  diffssant 
maps,^.  Also,  whence  came  the  oopateMBMon,  **I>ua 
Aaini"t-8.M.B.  O. 

146409.]— Oement.— Is  thero  any  oementirMehwlU 
stand  the  heat  uf  boiling  tea  I  I  ask,  because  I  wish  to 
repair  certain  Tery  old  aod  very  fine  china  ctmeand 
tanocta,  which  here  been  broken,  and  whieb  (as 
favoottes)  waare  loth  to  torn  into  OBre  omamintB.— 
HooBVKaspaa. 

[404O0.h-<lotlaff«-BTiUainflr.-WlU  some  reader 
give  me  aome  hinta  as  to  building  a  oottsge  of  five  rooms, 
all  on  a  ground-floor  !  Brick ,  and  faced  up  with  yellow 
bricks :  rooms  about  14ft.  square,  10ft.  high ;  rubble- 
frooted,  wkh  bay  windows  in  ftnnt.  Tbe  pmbable 
quantity  of  mateeMtls  and  cost  1  Have  plenty  of  spare 
tone  00  hand  ;  eonld  do  moet  of  the  woodwork  myself, 
and  general  superintendence.— Bur loymmit. 

r4640I.V-Medical  Battery.-WiU  any  kind  reader 
teU  me  bow  to  ooaatruct  a  medical  battety  in  the 
cheapest  form  t— laoa  MovLoaa. 

W;46405.>HM«ins  on  Bnr-flate  NeMtiwes.- 
ill  Mr.  Ijmcaster,  or  some  other  reader,  tell  me  how  I 
am  to  remove  yellow  stains  from  dry-plate  negatives  T  I 
use  the  pyro  developer.  Also^  how  can  Z  bring  some 
negatives  back  to  their  original  printing  quality  f  Ihey 
were  intensifled  with  mercury,  and  have  gone  quite  yel- 
low all  over.— J,  L. 

[40406.]— Bahibftnd  Speotrosoopo.— Can  Mr.  J. 
B.  Ckipron,  or  any  other  reader,  give  desorlptiaQ  of  the 
spectroscope  used  for  detecting  rainbanda  t— &,  B. 

[46407.]— Trtorolo.— To  J.  A.  JmFntty.-In  **  ouia  » 
of  the  S3rd  July,  1860, 1  notice  an  iUustration  of  a  triey^ 
da,  dasigaed  by  Mr.  J.  A.  JeAwy  (letter  17607).  As  I  am 
deeireusof  porohasinff  one  of  the  kind,  I  hall  feel  ez- 
ceediogly  oblimd  if  the  maker  will  communicate  with 
me.  and  give  further  details,  or  a  catalogue  of  tricydee 
which  have  been  manufactured  of  the  best  and  latest 
approved  dese»iptions.  I  have  seen  several  tiicyoles, 
such  as  **  Flying  Scud,"  4o. :  but  I  approve  the  one 
illustrated  in  your  jeumad  of  toe  above  date.— JaaAvoia 
HoauMBJiB,  81,  Cawasjee  Patell-street,  Port  Bombay, 
Feb.  16th,  1882. 

[46406.1- Copper  Salt«.-In  "Workshop  Beoeipte" 
I  read  :  **  ^no,  as  soon  as  immened  in  a  solution  of 
tnlphate  of  copper,  decomposes  the  salt,  and  b  covered 
witn  a  muddy  predpttato  of  copper.  It  is  neoeessanr  to 
give  the  line  a  thlek  coating  of  copper  in  the  bath  of 
danble  salts  bt  foresubmtitiiv  it  to  the  astion  c  f  tbe  snl- 
phato  of  ooMer."  Will  someone  be  go^  epou^^to  in- 
lorm  me,  m  p'  *  ' 
salts"  is  to  be 
that  I  could  find  in  **  Workshop  Beoeipts."  and  in 
sewal  woriu  of  chemistry  bearing  on  this  subject ;  bat 
it  is  my  miafbrtnne  mther  than  my  fault  that  lam  quite 
at  a  loss  to  know  how  to  perform  this  apparently  easy 
operation.— D'Evltv. 

[46409.1-«iilpliurto     Aoid.-WiU    "Analjrt," 
larker  Cooke,    **  Ghemistiana,"  or  some  other 


^k,  sketch,  of  cme  of  the 
ivvr-eoap^ed   hogia  saddle-tsnk 


-Tb  ^  AUe^Bimm.*— I  hav«  been  infonned 
«r»  arc  more  lenses  than 
fcKSKope  were  laed  for  aa- 
i  Wai^  power  and  dcfini- 
1&:  jix>"M  ihoaki  I  have  to 

»     -    BC!r!--««T.  "—Would 

::r    -v-l^^    -way   th«  doable  slide- 
twvk.   >o  as  to  cat  off  eteaa 

_  1  tm    mt    tt*    fCi^*-    as   reqimed   by 

fliympsB  ?     A    mssiJt    ^.-^Jd  gieaxiy   oblige— Wrxa- 

'401^ -.1^  A  WWJM^   TTmlBM-Waald  any 

IT  -  .«  ^  *  X  M  **  'cpiT  a^FF^  Be  with  the 
Ilia  I  aM'  ■■!  ■  i  2«  f:--«-3a«  ec^aes  !— «65,  2Z1. 
SSLter-  ««CaB£«.«a  v^e=%  tueyarcseansoed.— T.  B.  H. 

—  -    a^i-    QKBXtrtT    BBttBrr-To    Ma. 

L — "V  a  "B  •r  c-aiJT  kJ-jtc  r»e  whether  I  can 
.d*  lip^  that  wan  fwse  fine 
WS^  Z  iA"^  -UMit  A  •-^-x--ir  .i  «Ir>-T  00&,  but  that 
-m-JL  I-'  :.    2L     I  M-iav9  'Ji¥f.  'eaU  ^vj-jr.jte  would  do 

mm  ^«  *:«  ^rirfm.  sr.-c  =.  .**.  se^  tija  -wAii  traad  being 
iBcaBS.  T^-  t*-  o-.-^i-  ci-l   V  pg— .wt-M  far,  wy,  a  few 


'^•m*    '     — 


FlBte 


BlectrieBl 

a  stout 
.  hole  in  the 

_    _ jafcjgf  sec  a   Winter's 

7  -■***  T^asBL*^      vjr    i*''«*T  Li'iiStr  •ttsi  3»e-  odr  a  di*^ 
ir^i,  m  t  *^-*-'  rma^  ^~^,  "iti'^-Ki   I  La"!* 


Buter  Cooke,  ~**  Ghemistiana,"  or  some  other  ^ind 
brother-reader  please  inform  me  how  to  obtain  the  per- 
centage of  H«  S0«  in  ordinary  sulphuric  add  from  the  sp. 
ST.,  inthout  having  to  resort  to  a  sulphusio-Boid  table  T 
Some  time  ago  a  fellow-workman  told  me  that  Dr.  Ure 
Bsed  a  factor  whicb,  wben  multiplied  by  the  sp.  gr.  gave 
of  At  SO4  direct.  •CBAMasaicAii. 


[46410.]— Velocity  of  Disoharffe  from  Pipe, 
—would  anyone  tell  me  what  would  be  the  vdodty  and 
disdiazge  of  a  2in.  and  a  3in.  pipe  tespeotivdy,  of  a  mile 
in  lengUi,  with  a  faU  of  fiOO"  t— E. 

[48411.1— Bad  Xyelids.— To  Da.  Eomuvds.- I  am 
very  much  troubled  with  pustules  or  pixnples  upon  the 
ey^)alls(aadeecribedon  p.  642,  VoL  XXXIY.^,  and 
every  time  they  come,  they  leave  little  scars.  I  have 
now  soif ered  with  tbem  for  more  than  nine  vears  (since  I 
was  14  years  of  age)  ;  visum  is  damaged  of  both  eyea,  ea- 
pecially  the  right  one.  I  have  tried  several  medical  man 
m  the  neighbourhood,  and  have  used  a  great  quantity  of 
lotions  and  ointment— but  to  very  little  purpoee.  Last 
summer  my  eye  was  seriously  affected  with  oae  of  the 
pinmleson  the  edge  of  the  pnpil,  which  leftasear, 
Mmilar  to  the  descziptiongiven  in  answer  to  '*  Ten  Tears 
Reader,"  query  19706.  Ihe  eolour  of  the  white  of  my 
eyes  is  not  what  it  used  to  be  ;  it  is  darker,  etpedally  the 
corners— it  m*ght  be  with  using  the  lotion.  Sometimee 
they  ai«  bloodshot,  and  fed  stiff  or  dry  wh  n  reading  or 
doing  anything  with  ai  tifloial  light.  I  am  now  using  an 
ointment,  called  the  **  Poor  2dan*s  Friend,"  which  was 
recommended  to  me  by  a  lady,  by  applying  a  little  on  the 
eyes  when  closed  every  night.  I  may  also  state  that  I 
eajo}  general  good  health.— J.  W.,  North  Wales. 

rietiS-l-PendTdtun  Sprinc.-WIU  "Nichdlla" 
teU  me  bow  to  gtt  old  spring  out  of  pendulum  collet  f 
Also,  bow  to  cut  off  inner  end  to  admit  pendulum  coUett 
Also,  how  to  tell  the  proper  strength  and  sixe,  and  to  set 
trae  in  the  flat  after  it  is  pinned  in  the  ooUet  I— 
PiToraa. 

[4641S.]-BBmboo  Whistle.-Oould  anyone  advise 
bow  I  should  set  ont  the  sound-holsa  for  a  laige  whistle 


of  bamboo,  ihnilar  in  design  to  the  tinvUrtlMMliB 
tbe toysbopr and  about  the  siae  and  pitokdsfdl-^ 
flute  (Lower  P,  I  fliink,  ia  the  name  d  the  {riteti  T  I 
want  the  dimensions  of  the  hdes,  snd  disbaios«i|Bt 
from  centres  of  each  ;  also  tbe  dkaoster  sad  tees  of 
tnbe.-^HAsaoaictrs. 

[46414.]— Bleotrlo  Enftlne.— To  Mi.  LMrcitm,- 
I  have  long  been  anxious  to  makeonetodxtfesMeyde 
which  I  see  you  propose  doing.  I  shall  be  ghd  dn^ 
partioulars  you  can  give  me  to  make  sadi  a  nofeor.  (ka 
vou,  or  any  other  reader,  give  me  information  u  to  «»> 
t)onio  add  gas  engines  t  I  mean  an  engine  to  irokty 
carbonic  acid  gas,  with  a  generator  inBtesdefsiiMB* 
boiler.-  E.  A.,  Liverpool. 

[46416.1— North  London  B«ilwsr.-On  m 
reader  oblige  me  with  a  sketch  of  one  of  tee  bogtov 
tngines,  inside  cylinders  I  and  also  of  ens  d  the  ssWfr 

ruder  engines    of    the    NX.B.,    with    dehft  «< 
ensions,  dbe.  f     What  is  their  power  !-&  E.  L 
Trathak. 

[46416. 1-Preolpltatinff  Alooholio  lolQttoM. 
—Will  some  contributor  of  ^  ours  "  tdl  me  bov  to  pn- 
dpttate  the  resinoids.  ^.,  from  their  aloohoUe  sotetfoBl 
Imadea  tincture,  8oz.  of  bark  powdawid  totbeiM 
B.V.B^  put  los.  of  this  into  a  wiaebuttle,  sod  aUd«t 
pfait  water:  it  has  thrown  down  a  piedpitate,balifi 
not  dear  itself.— Owe  xv  a  Fix. 

[46417.1— InataataneouB  Pliotoffniphy.-init 
are  the  theoretioal  laws  that  rule  the  suooaosltlUif 
(by  photography)  of  an  ubjeet  hi  motion !  I  pnram 
that  the  shutter  of  the  lens  mast  open  andekNsBtdK 
during  which  the  wai^m^  in.  motion  to  bepkoKanM 
has  not  appredaUv  moved.  Now  I  have  xcsd  jmb. 
presa  trabi  in  motion  beings  photognphed  ai  if  it  «si 
still.  Beckoning  Ite  speed  at  60  milea  an  bovr,«»fhii 
thetndna  speedof78ft.perseoood.  ltki<*tiMa*« 
even  a  10th  of  a  second's  eapoauie  woald|nte»* 
blnrr,  and  if  only  l-73rd  seoood's  ezposore  «u  ovcb, 
would  not  the  movement  of  the  train  througk  ibtnota 
space  b-i  suifldent  to  make  the  impresrion  ioindHt? 
This  ii  the  point  of  my  qudry :  can  axn*  AnteeraBkid 
by  mechanical  appliances  by  means  ox  tbe  biBli,te 
opened  and  doeed  in  so  short  a  period  as  esen  14«Lol  a 
second  T  To  me  it  seems  inposaible ;  and  I  sltaiete 
doubt  the  statement  that  expoanrea  of  notnonftB 
1-iOOth  of  a  seeond  have  been  takan.— Ia  rai  Due. 

146418.]— PliotOBTBphy.—Wm  aome  kind  mte 
pteaaegive  me  a  detailed  account  of  1.  Tbeldndaf|ih> 
tiae  to  use  for  making  up  a  solotian  with  bKhioasttcf 
potash  f or  produeing  a  sendtive  film  OB  a  dieet  of  ni  Is 
the  purpose  of  prinnig  on  under  a  nagatiie  ate  th 
s^la  of  ooUotypy  or  Woodburv  type  T  8.  The  qowlfti 
of  bichromate  potash  and  gelatine,  and  mode  dpii|ttft> 
tioo,  and  evenly  covering  tbe  plate  with  the  mizuK !  J> 
The  best  pUn  to  follow,  after  having  ei^osed  tbepbK 
under  a  negative,  to  obtain  a  anitdbls  piotentopiai 
from  in  ink  after  the  manner  of  oiidiBarypdatiig !  i  k 
itnoeessatj  towodtti>isinthedsLrk,aaIam-Is  Win 
or  LioHT. 

[46419.]— TeleBOope.-To  "  ATj>rBjnsa.''-Ibni 
Sjm.  Boss :  it  is  a  marine  rIbss.  How  am  I  to  sab  it 
into  an  astronomical  one  f  COat  £8  when  nev,  aid  a 
ought  to  be  a  good  one.— WrnRAMysT. 

[464S0.]-OupolB.— Wm  "Sunlight,"  or  ameUhr 
reader  kindly  send  sketdi  of  a  cupola  funaoe  for  aeftai 
4  or  6owt.  of  iron,  with  list  o#  toob  and  spphuB 
neeessarv  for  wosiking  a  small  foundry!— ir  umnat 
SuBSoazaaa. 

[^MSl.l-Boat-BuUdinr.-I  wtth  to  bdUn^ 
boat  suiteble  for  sea-ooaattog  that  oae  or  tvs  «ni 
maoMe.  Will  any  reader  please  give  siae  for  i^teB* 
riba,  and  could  I  build  it  in  strea£aorplatss,(rif  Aai 
any  good  book  on  iron  boat-buBding  T  Ifsaiidatp*B 
and  where  could  I  obtain  it  t  Pleaae  give  dinetuv  « 
cutting  out  platee,  and  so  forth ;  am  a  aoith  by  ttsfc* 
Bxjioa  Yio. 

j464S9.]-Or8Bn.— To  Ha.  I>BBaiKa.~£BflanBS«^«; 
I  have  been  by  your  most  explicit  artides  in  tbe  "f.^ 
on  **  The  Oigan  and  How  toMakelt,"  ftomtioe  totajt 
I  have  got  well  on  with  a  small  two-*top  oigia-^  ^^ 
to  e,  56  pipes  of  8.D.  and  Wald  Plate,  Tm.  Cte*.« 
pipee.  The  twdve  bass  pipes  of  8.D.  I  haveph(d«« 
separate  soundboard  at  the  back,  to  save  «sc«htanQ 
Will  vou  beao  kind  as  to  favour  mewithsdeioipw' 
sketch  of  a  simple  oeteve  eonpler  to  be  ufediatBiB 
tion  with  the  treble  part  of  8J).  and  Wald  l)ot*-;« 
Ten.  O  to  O,  44  pipea  t  The  IS  &D.  ptas  I  do  sel^t 
couple  to  treble,  but  to  use  them  aa  bass  to  «iKi>  ' 
have  also  room  on  mv  treble  soundboard  f ^f  i^  ^'f^f: 
Ten.  C.  I  may  add  that  my  action  is  as  per  ytBrafiW" 
tlons,  the  fan  frame.— J  Anns  BaASsrACi. 

[4642S.]-C3hrBwity  Olodw.— To  *'Cuua^ 
CiiOOKMAKiB."— Is  It  neceaeary  to  harden  snd  toqavj 
bcml-arbor  of  these  docks !-  J.  R.  H 

[46424.1-Cirotilar  Saw.— Lstdy,  wbea  ^ 
wood  by  means  of  a  6in.  circular  saw,  I  fo«ndtiB*| 
wood  was  cut  to  a  curve,  althoui^  the  gdde  ^*^ 
ately  plaeed,  and  the  wood  eBrendly  UA  up  >»  t»  ^ 
OnxemovingAwfxom  spindte,  andpladagstid^fR 
acrossthefaoeof  saw,  I  found  it  was  i»t'>^'^ 
be, but  convex  or  concave,  depending  on  '^^^SS 
stiaight-edge  was  placed.  Will  some  poMi  P«**JS 
acquainted  with  c&ctOar  saws  snd  thetxestmtd  f^ 
for  them  in  such  cases  sa  the  oae  described,  tindlr*^ 
me  what  to  do  to  make  my  saw  flat  agsin.—tlcigtf» 
Ferhapa  "Jack  of  AB  Tradaa"  wiU  hslF-Ci»a^u» 
Saw. 

[464S6.]-eelatiB«BnaM«tt.'€koaBrd2^ 
inform  me  how  loag  the  above  wdl  heip  »^^^ 
bottles  after  it  has  been  waahed,  and  ba^  ^^^Z 
ssme,  and  if  it  will  keep  best  withoat  bsnv  »>^ 
DAaK  Suoa. 

[46496. J-Bl*okleadinv  Soorohad  ^';^^ 
haveastilandbladtfender.andthebo(tto«|hfr^^ 
take  bladdead.  It  bruahes  oif  and  »a»to«*«Jv X 
you  inform  me  what  I  can  do  it  to  ■■^"^at 
■•  -kleadt  Iwroteto  thehou«eIhsdit6<»«!»?i 
itwaawhat  they  teemed  a 
to     ' 


distanoa  is  toofiaaK  ti 
f  oflB  ma,  I  should 


boA  it,  so 
obl«idr->J 
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PHOTOHETEIC    STAHDAEDB    AND 
IKPBOVEHENTB    IN   GAS   XLLTT 
IDNATION. 

THE  atatements  made  with  regard  to  the 
photometrio   value   of   many  of   the 
deotno  lights  now  seeking  pablio  favonr 
haTO  midoubtedly  done  muoh  to  stimalate 
an  inquiry  into  the  subject  of  photometry, 
a  branch  of  science  which  has  long  been  in 
anything  but  a  satisfactory  state.    So  long 
sa  the  lights  to  be  measured  kept  within  the 
moderate  bounds  of  twenty,  or  even  fifty 
candles,  little  difficulty  was  experienced  in 
arriving  at  an  approximately  accurate  esti- 
mate of  the  power  of  any  given  lamp  ;  but 
with  the  advent  of  the  electric  light,  and  so 
many  systems   competing  for   recosnition 
and  support,  it  becomes  almost  of  the  first 
importance  to  be  able  to  eauge,  with  some 
approach  to  accuracy,  the  merits   of  the 
nVals,  purely  from  the  point  of  view  of 
iUmninating   power.    Incandescent   lamps 
are  stated  to  be  of  15,  20,  or  even  50  candle- 
power,  and  there  should  not  be  any  very 
rt  difficulty   in    ascertaining   how  far 
statements  may  be  trusted ;  but  when 
we  come  to  use  )ights   of   2,000  candle- 
power,  and  especiwy  one  said  to   be  of 
150,000   candle-power,  now  exhibiting  at 
the  Crystal  Palace,  the  suspicion  arises  that 
the  "power"  has  been  assigned  in  a  hap- 
hazard fashion,  and  represents  rather  what 
the  sponsors  consider  it  ought  to  be,  than 
what  it  really  is.    It  is  tolerably  obvious 
that  the  Bunsen,  and  similar  photometers, 
are    practically    useless    when    we    have 
to    measure    the    illuminating    power  of 
a  h'ght  said  to  be  equal  to  2,000  candles,  and 
it  is  not  by  any  means  a  reflection  on  the 
veracity  of  those  who  claim  150,000  candles 
for  a   certainly   wonderfully  brilliant   arc 
Hght,  if  we  venture  to  say  that,  for  au^t 
we  or  they  know,  the  light  in  question  may 
be  either  100,000  candles  or  200,000,  for  the 
simple  reason  that  at  present  we  are  with- 
out any  trustworthy  means   of  measorine 
lights  of  such  power.    The  metiiod  proposed 
hy  Dr.    Paget    Higgs  of   estimating  the 
candle   i>ower   of    t^e     arc   by   the   heat 
radiated,  or  of  taking  it  as  the  second  power 
of  the  work  in  the  circuit,  may  give   an 
approximately  accurate  result,  but  at  present 
there  is  no  evidence  to  show  that  it  is  any- 
thing more  than  arbitrary  basis,  as  far  from 
the  real  truth  as  a  supposition  adopted  for 
the  purpose  of  showing  the  working  out  of 
a  theory.    As  a  matter  of  fact,  it  is  not  &t 
all  certain  that  the  methods  usually  adopted 
for  measuring  lights  so  comparatively  feeble 
as  a  twenty- candle  gas-burner  are  capable 
of  giving   more   than   an   approximately 
accurate  result,  so  that  the  magnitude  of 
the  difficulty  can   be   readily  appreciated 
when  we  have  an  arc  light  nominally  of 
2,000  candle-power  to  deal  with.    Profs 
Ayrton  and  Perry  have  sought  to  meet  the 
dfficulty  by  comparing  the  electric  light 
with  that  of  the  standard  sperm  candle  after 
the  former  has  passed  through  a  concave 
lens,  so  arranged  that   the  diverging  ray 
has  been  reduced  in  intensity  to  the  equiva- 
lent of,  or  to  something  comparable  with, 
the  candle.    The  two  shadows  are  examined 
through  ruby-red,  and  subsequently  through 
"signal-green  *'    glass,    the   latter   being 
most  favourable  to  the  electric  light,  but 
they  hesitate  to  take  the  mean  as  the  rela- 
T0L.ZZ3pr.-V0.  887. 


tive  illuminating  power  of  the  arc  compared 
with  the  candle.  Probably  their  method  is 
as  useful,  and  gives  results  as  correct,  as 
any  other  that  has  been  proposed ;  but  in 
view  of  the  fact  that  it  is  not  easy  to  deter- 
mine with  accuracy  at  all  times  the  illumi- 
nating power  of  a  light  nominallv  of,  say, 
30  candles,  it  will  be  understood  that  when 
an  arc-light  is  said  to  be  of  2,000  candle 
power,  the  statement  can  be  accepted  only 
with  a  certain  amount  of  reservation.  In  a 
paper  read  before  the  Society  of  Aits  by  Mr. 
Harold  B.  I^on,  the  Secretary  of  the 
Board  of  Trade  Committee  appointed  to 
report  upon  three  proposed  photometric 
standards,  the  author  showed  that  a  number 
of  standard  sperm  candles  by  different 
makers  gave  different  results  when  employed 
in  testing  coal-gas  which  the  committee 
had  every  reason  to  believe  was  perfectly 
permanent,  so  far  as  its  illuminating  power 
was  concerned.  The  gas  was  stored  specially 
for  the  use  of  the  committee  hj  Mr.  G. 
Livesey,  at  the  South  Metropolitan  Gas- 
works, and  packets  of  candles  were  tried 
against  others  by  the  same  m^er,  as  well 
as  against  candles  from  other  firms.  As 
evidence  of  the  uselessness  of  candles  as 
standards,  it  will  be  sufficient  to  mention 
that  while  one  pair  gave  the  gas  an 
illuminatine  power  of  16,  another  pair 
made  it  18*5,  and  this  difference,  be  it 
noted,  on  the  same  day.  On  another  day, 
the  power,  as  given  by  two  pairs  of 
candles,  was  17*1  and  19*5.  Similar  differ- 
ences were  found  by  taking  the  average 
result  given  by  ten  candles  from  difBerent 
packets.  With  one  lot  the  average  illumi- 
nating power  of  the  gas  was  estimated  as 
15,  with  another  at  17*2.  Personal  equation 
may  have  some  slight  effect  in  reacung  off 
the  illominating  xx>wer ;  but  the  real  cause 
of  the  differ^ice  would  appear  to  have  been 
disclosed  by  the  comparison  of  some  of  the 
candles  themselves  in  a  test  cf  twenty 
minutes,  readings  being  taken  every  minute. 
In  this  trial  differences  of  more  than  18  per 
cent,  were  found,  and  within  two  minutes  a 
variation  of  more  than  12  per  cent.  It  will 
be  remembered  that  ultimately  the  com- 
mittee reported  in  favour  of  Mr.  A.  Y. 
Harcourt's  air-gas  flame  as  a  photometric 
standard,  because  a  series  of  experiments 
showed  l^t  concordant  results  were  always 
obtained  with  it.  The  hydrocarbon  used 
is  obtained  from  purified  petroleum,  and 
has  a  specific  gravity  approximating  to  that 
of  pure  pentane,  but  it  invariably  contains 
some  te^ane  and  hexane.  A  series  of  ob- 
servations made  every  minute  upon  two  air- 
gas  flames  showed  that  in  no  case  did  they 
vary  more  than  '1,  while  the  mean  shows  a 
difference  of  *01  only.  It  appears,  then, 
that  a  standard  li^ht  of  a  really  trustworthy 
character  is  available  for  meaiuring  the 
illuminating  power  of  lamps  of  compara- 
tively small  candle-power,  and  it  remains  to 
be  seen  in  what  way  it  can  be  utilised  to  mea- 
sure the  powerful  arc  lamps  now  so  familiar. 
It  will  be  remembered  that  besides  the 
powerful  compound  gas-buniers  recently 
made  by  Bray,  Sugg,  and  not  least  by 
Wigham,  an  importtmt  inuovAtion  has  been 
introduced  in  the  shape  of  the  regenerative 
gas-burners  devised  by  Dr.  C.  W.  Siemens 
in  this  country,  and  also  by  his  brother  Heir 
F.  Siemens,  of  Dresden  (vide  pp.  632,555, 
Vol.  XXXII.,  and  p.  372,  Vol.  XXXUI.). 
In  these  burners  not  only  is  the  air-supply 
heated,  but  so  also  is  the  gas,  and  from  the 
statements  of  Mr.  A.  V.  Harcourt,  in  a 
paper  read  recently  before  the  Society  of 
Ai1»,  we  learn  that  with  a  lamp  of  Herr  F. 
Siemens*  pattern  the  extraordinary  iight  c 
5 '8  candles  per  cubic  foot  of  gas  has  been 
obtained.  That  result  was  found  by  Mr 
Keates  using  a  smaller  burner  than  the 
usual  size,  and  of  a  differeLt  form,  but  with 
ordinary  specimens  of  the  regenerative 
burner  Mr.  Keates  obtains  b\  candles  per 
cubic  foot  of  gas.    What  that  means  will 


be  understood  when  it  is  stated  that  a 
London  argand — the  stanrlard  testing 
burner— gives  only  3*2  candles  per  cubic 
foot  of  16  candle-gas,  while  common  No.  3 
union- jet  gives  only  1*3  candle  per  cubic 
foot  per  hour.  Mr.  Harcourt' s  experiments 
with  the  Siemens  reiterative  burner  did 
not  yield  results  so  high  as  those  obtained 
by  Mr.  Keates,  owinf,  it  appears,  to  the 
lamp  beinje  one  specially  made  for  a  different 
quality  of  gas;  but  as  compared  with  a 
100-candle  argand  of  Sugg's  make,  whidi 
gave  3*64  candles  per  cubic  foot,  the 
Siemens  gave  4 '8  candles,  so  that 
there  is  obviously  a  very  high  economy 
due  to  the  regenerative  principle,  which 
amply  covers  the  extra  cost  of  the  lamps. 
The  application  of  the  regenerative  principle, 
as  it  is  called,  is  not  altogether  novel,  for 
it  appears  that  so  long  ago  as  1843  Faraday 
used  a  burner  in  which  the  products  of 
combustion  were  drawn  down  between  an 
inner  and  an  outer  glass  chinmey ;  and 
later,  Dr.  Frankland  used  a  somewhat 
similar  device  with  the  avowed  purpose  of 
improving  the  light.  Whether  the  Siemens 
regenerative  burners  will  come  into  use  for 
street-lighting  purposes  remains  to  be  seen 
— probably  they  will  be  voted  too  oompli- 
cated ;  but  as  coal-gas,  for  its  complete 
combustion,  requires  about  five  times  its 
own  volume  of  air,  and  its  illuminating 
power  depends  on  the  heat  of  the  flame,  it 
IS  obvious  tJiat  an  advantage  in  light-giving 
power  must  be  obtained  by  heatmg  tihe  air 
supfdy  as  hot  as  possible ;  and  if  that  can 
be  done  in  a  simple  manner,  great  economy 
can  be  effected  in  gas-lighting.  With  gas- 
lamps  of  a  known  power  of,  say,  100  candles 
— some  existing  lamps  are  of  180  candles — 
we  have  a  possible  standard  by  which  to 
compare  the  dectiic  arc,  and  those  who 
have  seen  the  two  lights  will  have  little- 
difficulty  in  deciding  which  arrangement 
would  most  effectuEdly  illuminate  a  large 
room  or  a  hall — 20  Siemens'  lOO-canole 
regenerative  gas-lamps,  or  one  so-called 
2000-candle  arc  light ;  but  in  that  case,  the 
gas-lwnps,  by  being  distributed,  would 
have  an  unfair  advantage,  for  an  arc  light, 
no  matter  of  what  power,  can  be  distributed 
only  l^  the  aid  of  reflectors.  Therein  lies 
the  vantage  of  gas  as  compared  with  elec- 
tricity; and  as  the  incandescent  systems 
can  at  present  scarcely  compete  with  the 
improved  gas-lights  on  the  score  of  cost 
(though  on  this  point  a  different  opinion  is 
expressed  by  Mr.  Swan,  whose  remarks  will 
be  found  on  p.  29,  last  number),  it  would 
seem  that  the  latter  are  likely  t3  run  the 
"  new  light"  a  very  close  race ;  still,  as  the 
possibilities  of  improvement  are  greatly  in 
favour  of  the  electric  lieht,  it  will  in  all 
probabiUty  beat  its  rival  m  a  tolerably  near 


BEVIEWS. 

ElementaryLeisons  in  Eltctridty  and  Magnet- 
ism.  By  SiLVANUs  P.  Thompson, 
B.A.,  D.oc.    London :  Macmillan  and  Co. 

THIS  work  appears  most  opportunely  at  a 
time  when  many  persons  are  caking  for 
information  on  electrical  subjects,  and  though 
it  is  obviously  intended  for  students,  the 
general  public  will  be  able  to  turn  to  its 
pages  with  the  certainty  of  obtaioing  trust- 
worthy information.  The  author  says  that 
his  work  is  but  the  introduction  to  a  very 
widely  -  extended  science,  and  refers  the 
student  who  desires  more  information  to  the 
works  of  Faraday,  Masoart,  Maxwell, 
Thomson,  and  Wiedeuann  ;  but,  although 
these  are  **  elementary  lessons,"  we  may 
fairly  consider  that  tlie  reader  or  stadent 
who  makes  himself  familiar  with  all  that  is 
to  be  found  within  the  covers  of  tbi?  book 
will  understand  a  great  deal  more  of  the 
real  nature  of  electricity  than  many  of  those 
who  have  learned  the  subject  as  taught  at 
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some  of  the  eohools.  The  theory  put  forward 
im  these  i>age6,  as  wmild  be  expected  by 
tlUMe  who  know  something  of  the  author's 
woric,  is  that  eleotrioity,  whaie^mr  its  leal 
naiore  may  be,  is  one,  not  two ;  thai  it  is 
act  matter,  nor  is  it  energy;  bat  it  re- 
flimblM  boUi  in  one  reepeet— 4t  oan  neither 
be  ortated  nor  deetroyod.  The  doctrine  of 
ihe  oonserration  of  eleetrioity,  like  that  of 
ik»  eanserratioii  of  eneff|;y,  teaohe^  that 
we  «an  alter  the  distribatioii  of  eleotrioity, 
1^  eaniiag  more  to  appear  at  one  ^aee 
end  lesi  at  another;  bat  we  oan  neUher 
doetroy  nor  oieale  it,  although  we 
Hay  appear  to  do  eo,  when  we  tarn  a  plale- 
■Mohine.  or  immeiae  plates  of  difiimDent 
metals  in  ceitaia  liquids.  Frsotional  and 
enrrsnt  eketrioity  and  maguetiim  are  so 
xulimately  oonneoted  one  with  another,  that 
it  IB  next  to  impossible  to  obtain  an  aeourate 
knowledge  of  one  braneh  witiiout  knowing 
id  the  two  others;  so  Professor 
has  devoted  the  first  thrse 
\  to  a  simple  ezpoaitian  of  the  pio- 
st  fsots  as  seen  in  etxperunsnls, 
t  ooDsideratioii  of  the  points  of 
uBtQ  in  later  ohapten  ne  intio* 
I  so  much  of  theory  as  ia  oonsisteDt  with 
kanofeerol  the  book.  The  reader  who 
I  ap  the  work  with  a  determinatioQ  to 
d  it»  will  find  tiiat  he  requires  only 
t  smattering  of  algdira  and  geo- 
f  ,  while  the  numerous  iilustratiosie  will 
t  him  in  ooa^uuheDding  the 
T^  unit  tecBU  SBiplftyrd  throughout 
the  Tolk  ohm,  aad  weber,  but  an 
staoua  the  shsMg^s  proposed  at 
held  in  Park.  A  number  of 
asas  on  eaeh  rfiapter  are 
L  at  the  cnd«  and  ooonplete  the  work 
tprthoek    far    scbools    and 


TV  ITafeAaMnr^tf  ffimdbook.  By  Glahditts 
SavxEKB.  Translated,  reyised,  and  oon- 
mderabty  angmoited  by  JuuknTkifplix 
aad  Edwakd  Riog,  MJL  Ijondon:  J. 
Tripftdn ;  Xew  York :  Kdlw  and  Co. 

handbook  is  a  oombination  of 
works  by  1£.  Saoniar,  translated 
asHi  edited  by  M.  Tripplin,  a  watehmaker 
flf  Psesucnn  and  Mr.  £.  Bigg,  of  the  Boyal 
st^  a  genlkman  vrho  is  an  aeknowledged 
ity  on  the  subjeet  in  this  oountry. 
M.  ttsnsier's  works  are  recoguised  and  ex- 
liaii  1j  used  in  the  tenhnioal  sohools  of 
Ike  Canduent,  and  a  ^auee  through  the 
pages  ol  the  Kngli^h  translation,  or  rather 
^^ii^i'^^  will  suffice  to  show  that  it  is  a  work 
aiaMrshlj  adibpt^  to  the  wants  of  ''im- 
provRs"  and  ataateuza,  and  especially  so 
in  the  case  of  tbose  who  are  imtnisag  lor 
kike  techa-jlozical  examiaatious.  It  is,  in 
fcot,  a  caaspieie  menwsl  of  practical  wateh- 
mak^n^,  and  eofntsins  besides  many  hints 
which  wiQbe  feuud  nsefal  by  mechanics  in 
many  b7Bc?bes  of  ihe  different  trades.  The 
work  t«  diTided  into  six  parts,  which  treat 
rHpoctiT^Iy  of  arithmetic,  .geometry,  and 
miuin  iriif ;  of  the  materials  employed  in 
the  art^  their  preparatioo,  treatment,  and 
sppbcatioQ :  of  the  health  of  the  workers, 
hahcts  in  the  shop;  of  tools  and 
i;  of  repairiBg  and  exaauning 
aod^  as  a  ooodusion,  about  100 
(aradeTot<«i  to  practioal  receipts  and 
vsckahop  hint«,  many  of  which  will  be 
<L— d  ai  considerable  value  not  only  by 
tyPM.  but  also,  we  suspect,  by  numbcvs  of 
irsi^uj^ikKn  scattered  orer  the  country. 
it  is.  z:i  fact,  n  3  ondef erred  pruise  of  this 
h>ok  V*  mytiLAt  it  ought  to  form  pirtof  the 
i4.jck-i=.-tr>i  of  erery  watchmaker,  no 
:i-fc.t>T  z.  w  ^'z^ml  be  may  be ;  for  if  he  can 
-X  T  '-  ^-  -T.  ;i4  t  -  aching,  there  are  students 
w,M^'^c  i.  *t-rL^  alI  5|.a^»  for  his  reaiar»& 
I  ^^  i^u>":r*ti.:i*  fcrtr  o^miy  in  the  shape  of 
^^*:  -*.  vyn' am  n j  :*>:.u:  'Juu  septrate tiguivs, 
*a.-.  AZ'c  T^*-*  1  a'  tli;r  etid  ^i  tiie  vuionie  ; 
'»ls  mcArr.Tez.  tir_-^h  the  t«ixt  are  a 
x.vE.ber  of  wz^i**^~<^  of   special  interest. 


Ttfee  editors  have  done  their  work  ex- 
osllen^,  and  hafve  not  kat  sight  of 
what  is  too  often  ooasidered  a  mere 
minor  matter ;  for,  besides  providing  a  table 
of  contents  and  an  index,  they  have  in- 
serted cross  references  in  a  very  thorough 
manner,  so  that  the  workman  will  exparienoe 
little,  if  any,  diAculty  in  refarriug  to  any 
pobit  en  whioh  he  may  require  inlormation. 
We  need  not  say  that  is  a  very  important 
oonsideratioa  in  a  '*  handbook,'^  and  this 
book  IS,  we  have  no  heeitation  in  saying,  a 
real  vade-mecum  for  the  watchmaker  and 
iobber.  It  should  be  distinctly  understood 
that  it  is  essentially  a  luractioal  manual,  and 
is  the  companion  volume  or  complement  of 
Saunier's  '*  Treatise  on  Modem  Horology.*' 

Uie/ul  Information  on  Electric  Lighting* 
KtLLnrowoBTH  Hedgis.  London : 
and  F.  N.  Spon. 

Inyobh ATioir  about  electric  lighting  is  now 
sought  by  so  many  of  the  pubue  that, 
although  this  is  the  third  edition  of  Hr. 
Hedges'  manual,  we  can  appropriately 
devote  a  few  lioes  to  it,  espectaUy  as  it  has 
been  revised  and  enlarged.  Many  persons 
who  happen  to  be  acquainted  with  the  ex- 
penses of  installing  tbe  electric  light,  will 
scarcely  go  with  Mr.  Hed^  in  asserting 
that  **  it  surpasses  by  far  m  eoonou^  and 
beauty  all  other  known  iltuminants,"  es- 
pecially as  in  another  part  of  his  book  he 
thus  speaks  of  undoubtedly  the  most 
beautiful  system : — *'  If  lighting  by  incan- 
descence blecomes  the  praotical  success  its 
advocates  believe  it  will,  it  is  still  doubtful 
whether  it  will  ever  be  sufficiently  eoonomi- 
cal  to  warrant  its  superseding  gas  in  all 
oases."  Here  we  have  obviously  a  difference 
of  opinion;  but  there  are  mauv  hints  in 
Mr.  Hedges*  book  which  intenoing  users 
of  the  electric  light  will  do  well  to  read 
before  investing  in  plant.  By  the  way,  why 
does  he  head  some  of  his  pages  "  Division  of 
the  Electric  Light,"  and  puvde  his  readers 
with  division  of  the  current  and  division  of 
the  light  ?  In  that  and  aome  other  points 
the  book  requires  another  reviiion;  but 
nevertheless  it  is  a  tiseful  guide  to  those 
who  understand  nothing  about  the  subject 
and  have  no  time  to  acquire  a  knowledge  of 
even  the  rudiments.  In  a  section  of 
''cautions"  Mr.  Hedges  says  that  if  alter- 
nating currents  be  used,  or  a  machine  of 
very  nigh  electromotive  force,  as  in  the 
Brush  system,  it  is  dangerous  to  touch  any 
part  of  the  gear  at  all  when  in  action, 
eqtecially  if  staDding  on  metal  or  on 
the  damp  ground.  If  that  is  the  case, 
how  are  the  attendants  to  know  when 
any  bearings  become  hot?  An  explaua- 
tion  of  terms  is  given  at  the  end  of  the 
book,  and  there  we  fiad  that  electromotive 
foroe  means  the /orc«  which  develops  eleotrio 
tension  or  potential.  Tuere  are  some  other 
statements  of  the  same  vague,  not  to  say 
incorrect,  character. 

We  have  also  received  The  WcAch  and 
CUtdanaker's  Handbook,  by  F.  J.  BJUriBN 
(Kent  and  Co^),  a  nsaful  work  containing 
mash  information  for  the  trade,  and  a  num- 
ber of  illustrations,  many  of  them  referring 
to  "  noveliiss,"  so  far  as  the  average  jobber 
is  coosemed.  A  t»ble  of  differences  of  time 
b^ween  Qreenwioh  end  other  places  would 
be  useful  if  it  were  trastworthy ;  but  accord- 
ing to  this  book  Bamsgate  is  6m.  55s.  slow 
compared  with  Greenwich,  while  Margate 
is  5m.  o^.  fast;  further,  Portsmouth  aad 
Plymouth,  are  boch  put  down  as  16m. 
1 16s.    slow,    and    yet  this   is    the    **  fourth 

editioQ.*' The  Miners*  Manual,  by  L.  A. 

Athhrlky-Joxe9,  B.  a.  (Ciissells),  is  a  legal 
handybook  for  miners,  whether  employers  or 
employed,  and  i?  dedictted  to  the  Durham 
Miuers'  A<isociatioi.  It  is  a  summary  of 
the  laws  relating^  to  mines,  **mployer8  and 
employed,  cou:>pir.icy,  trale-uuioas,  and 
royalties,  and  as  it  is  provided  with  a  povjd 
1  index,  will  be  a  real  miner^s  '*  manual "  of 


the  law  as  it  affects  his   calliag. G«k 

metrical  Exircnes  for  Begimnerst  by  Baxuil 
Constable  (Macmillau  and  Co.),  is  a  litUe 
book  which  will  be  helpful  to  students  wlio 
are  unable  to  obtain  at  all  times  the  aasist- 
anoe  of  a  tutor.— ->2rr««i£M<  on  the  G^Mwd 
Circular,  Spiral,  Multi-Index  Slide^Me, 
by  Thos.  JDixon  (the  Author,  Butto- 
shaw,  near  Bradford,  Yorks),  is  a  reviied 
edition  of  a  little  book  that  is  f  oond  ruehl 
by  mechanics  in  all  branches,  and  hj  iH 
engaged  in  making  calculations.  It  qds. 
tains  a  number  of  examples  and  cojsmu 
tables  for  use  with  an  instrument  idaoh  is 
equrnalent  to  Qunter's  sesle    nesriy  AOft 

long. The  Philosophy  of  Adveriitm^  k 

Henry  Sell  (the  Author,  Bolt-court,  E.C.), 
is  a  work  that  oontaiBS  many  useful  hku 
to  advertisers,  and  an  extended  lilt  of  the 
various  media  for  their  annonnosmeB(ts.-^> 
A  Treatiseonthe  Thwry  9f  IhUrmMttitk,hf 
TK08.  Munt,  M.A.  (Maemillan),  is  sM 
expositionof  the  theory  in  alorm  suitiUsfor 
studentsrond  is  probacy  the  only  IwwitdrMii 
deals  separately  with  the  branoh  of  sHifai- 
matios  known  as  determinants,  in  a  eoo^iet 

and  handy  form. Slide^ Valve  Gmn,Vf 

Hiroo  BiLeRAM  (Philadelphia:  Ohatoa, 
BemsBU,  aod  HoftelBngar)  is  a  book  ve 
noticed  when  it  first  appeared;  bat  Mr. 
B&lgiaim  sends  us  another  copy,  as  he  tbiib 
that  questions  will  arise  as  to  the  reUve 
value  of  his  system  as  compared  with  ihoie 
of  Zeuner  and  Eeuleanx.  Mr.  BBgism 
offers  to  reply  to  any  inquirias  rslatii^  to 
his  method,  and  as  his  book  is  pubtiihsd  st 
one  doQar,  tiiose  interested  in  slida^vslfM 
and  their  setting  will  no  dos^  add  it 
to  their  libraries.  We  gave  an  article  from 
Mr.  Bilgram's  pen  on  p.  537,  N«.881,wliieh 
will  give  a  general  idea  of  his  method. — 
The  Tri^disVs  Vade-Meeum  (Ohas.  (Mid- 
ingley,  Mammeiamith),  is  one  of  those 
publieationB  whieh  describe  tbe  variom  nu- 
chines  in  the  market  much  in  the  ssme  wty 
as  they  ore  described  by  their  makers,  li* 
a  guide  to  the  choice  of  a  machine  it  ii 
simply  a  puszle,  and  the  guaeratty  gold 
advice  tendered  as  to  diet,  ^.,  is  vencbred 
ludicrous  by  the  statement  that  oatmflil 
water  is  the  best  of  all  thirst-quenohen,  ssd^ 
has  the  advantage  of  supplying  siUcoto  thi 
bones. 

We  have  also  to  acknowledge  BaHnmi 
and  Loeomotives,  by  J.  W.  Babbt,  M.La4, 
and  F.  J.  Briitwell.  M.I.C.B.  (Ijongnuat)r 
Handbook  of  the  Potariscope,  adapted  from 
theO^rmauof  H.  L%ndolt,  by  D.  a  SoibI 
aad  V.  H.  Velet  (MAomillans) ;  smI  Tv-^ 
bratory  Motional  Sound,  hj  J,  D.'ByKaMn, 
M.A.  (Longmans). 


ON  THE  IKRAnOVAUTT  07  ip 
SPECTEVM  nr  ITS  &BLATIOI  I* 
THE  ACHROMATISM  OE  OPTICAL 
IHSTEUMBHT8.-Vn. 

By  **  OaoKEio  Vxtal.** 
{Concluded /ram  paf§6U,  Vd.  XXXIT.) 

BBEWSTER  gives  the  appnudmata  poa^ 
tiou  of  the  mean  ray,  in  the  qieotit  of 
five  different  media,  the  first  having  ths  nert ' 
aotioa  on  green  light,  aad  tho  fifth  tbe  l<si^^ 

1.  With  snlphurio  aoid,  the  raeaa  riy  isstel 
the  odddle  of  the  gveen  space. 

2.  With  hydsooaloiio  aeid,  Ae  aeaa  njn 
aboot  -  half-way  between  the  middla  of  m 
green,  and  the  joncfciQa  of  the  green  aad  bkt. 

3.  With  orown  glass,  it  is  at  the  jiiaotitfi«< 
the  green  and  bloe. 

4.  With  flint  glass,  it  is  slightly  adfSttDW  os 
the  blue  spuce.  ^^ 

5.  With  oil  of  cassia,  it  is  considersWr**'    j 
vanoed  on  the  blue  space. 

I  now  pass  on  to  ooosider  what  oodi 
may  be  drawn  froia  the  pr©o©dioginf«iti|. 
rwpeoting  the  propertieii  of  glatM  which  **  *** 
abk)  for  optical  parposeti.  ,, 

And,  in  the  first  pUoe,  it  is  obrioos  m  J 
the  secondary  speotruoa  oan  be  aiimimtsii  a 
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nut  be  flooompliilied  by  altoriog  thacoBpositicm 
'  oxown  gUMw  For  a  reCerenoe  to  the  diagram 
'  Bpeotra  wiU  ahow,  that  there  in  a  greater  dis^ 
epanflj  in  the  positioo  oi  the  colour,  lines  for 
•own  glass  than  for  flint  glass,  and  if  it  is 
Mdble  by  aoy  means  to  produce  a  crown  glass, 
hioh  has  less  action  on  the  green  smd  red  por- 
(m,  the  fleoondary  colour  can  ba  pzaotloally 
wtralised. 

Bat  if  this  cannot  be  fiooomplished,  the  mini- 
am  of  ehromatio  aberration  must  be  obtained, 
f  propco'ly  oombinixtg  the  tiro  species  of  glass, 
or  it  will  be  evident  from  the  diagram,  that 
leie  is  oonsiderahle  difference  in  the  amount  of 
ipetsed  colour,  produced  by  crown  and  flint 
namB.  It  was  showi^  that  tlie  greater  the  dlf- 
raace  in  dispersiye  power,  the  greater  is  the 
Boant  of  outstanding  colour ;  so  that  the  first 
anoralmle  is: — 

1.  In  forming  an  achromatic  combination, 
t>wn  and  flint  glass  should  be  used,  which 
iTO  the  least  possible  difference  in  their  difr- 
aniTe  powers. 

Thus  it  would  seem  that  in  Frannhof  et'a  lisi^ 
*own  ^hkss.  No.  M,  and  flint  glass  No.  3, 
bote  dispoMive  powers  are  as  8: 11 ;  and  in 
httoe*s  Ost,  soft  crown  and  light  flint,  whose 
iipecaTepoiwera  are  as  14 :  1^  foia  the  moit 
Dtsble  media  for  combvaatioii* 
Heaee*  when  two  lenses  are  anbromaydsed 
akisg  3  aa  the  value  of  the  qaotient  obtained 
f  difiding  the  crowa  focal  length  by  thatiol 
M  flint)  fl«oh  qualities  of  glaaa  should  ba  uesd 
I  wiU  permit  the  value  of  3  to  be  about  0*7,  or 
nfuably  greater ;  b«t  certainly  not  very  muoh 

2.  The  flBit  nde  involves  another  one-^via., 
bit-4f  tha  diflereBoa  in  disperaive  power  ia  a 
uoimiim,  .evidently  we  must  have  a  mnt  of  low 

rion  and  a  crown  of  hi^h  dispeesion. 
flint  glass  of  a  low  dupenive  power  haa 
low  qpeeiao  gravity,  and,  I  beliave^  it  haa  been 
otmd  essier  ta  manuteotnre  large  homogeneona 
lies  sf  such  gltuBB,  than  of  the  denser  qualitiaa. 
beoe  it  woolil  seem  advantageons,  both  thtt>« 
itiesily  and  practically,  to  use  ligiit  flint  glass 
I  an  eehromatic  lens. 

lasappori  of  this  argument,  Brewster  quotes 
^  example  of  the  optician  Tully,  who  de- 
vredly  obteinad  a  high  reputation  for  tho  «x- 
iUflat  qualitift^a  of  his  object-glasses.  His 
bt  Iflnsee  varied  in  specific  gnwity  from  3-192 

Tbeie  is  another  matter  which  is  weethy  of 
naidsration-^viz.,  the  adjustment  ol  the  fonr 
irres  in  an  aohromatio  lena. 
Two  eonditiocis,  though  not  absolntdy  essan* 
il,  ahodd,  a  fioeeible,  be  f ulftUed  :— 

(a)   Chromatio    correction   is   best  obtained 

bell  the  interior  surfaces  are  in  contact. 

(^  For  ease  and  simplicity  of  workmanship 

u  deairable   that  the  crown  lens  should  be 

tai-«mvex. 

^iro  other  oonditioos  are  absolutely  essential: 

f)  The  curves  nrast  satisfy   certain  siven 
aia^tha. 
I)  They  most  be  so  arranged  as  to  destroy 
ipberieal  aberration. 

be  two  latter  oonditions  oan  always  be  satis- 
i;  generally  («)  can  be  combined  with  them, 
»U  the  lour  bring  the  proUem  into  rerr 
MoompasB. 
t  we  have  a  crown    and   flint  combination, 

wmg  miuh.  in  dispersive  power,  a  short-focus 
n  lens,  having  deep  curves,  nrast  be  used 
1  a  loQg-f oous  flint,  having  e^allow  curves, 
conditions  «,  7,  and  3  require  ,the  object- 

^to  be  of  the  Hersohel  form — a  double 
(•a,  flatter  owrve  in  front,  with  a  concavo- 
rex  flint  lens. 

t  wonld  seem  that  this  form  is  better  adapted 
|y*oting  the  secondary  spectrum,  than  a 
Wa  convex  w  th  deeper  curve  in  front,  united 
I  doable  concave.  For  by  reducing  the  con- 
h7  of  the  anterior  surf  aoe,  we  contract  the 
ndgreen  part,  and  oi^mmo  the  secondary 
*  tertianr  spectrum;  but  as  the  great 
tte  in  dispersive  power.giver  moce  colour 
"waned,  there  is,  perhaps,  very  little 
^^  to  be  discerned  in  the  aotion  of  the 
^owfcmct  construetions. 

K  by  reducing  the  diapersion  of  the  flint, 
oWHmrves  approach  to  equali(^,  and  the 
iBd  itnt  may  be  made  double  concave.  When 


I 


■^^.W>^  qxulity  was  the  moat  wed,  if  we 
•nom  the  Uble  of  bitcurree  given  by  Brewster 
""*"i»h  BnoTdopoHiia,'*  and  pwbhshedin  the 
oolamn  of  this  journal. 


Hm  foeos  of  the  erown  is  to  that  of  the  flint  as 
3  :  4,  or  the  vaUie  of  ^  is  0*76,  theiront  lens 
jnM/f  be  eqoi>oonvex,  and  the  two  interior  curves 
may  ba  made  equal  and  oppoaite* 

In  adjosting  the  forms  of  two  lenses,  to  de- 
stroy spheiical  earor,  the  oorreotion  should  be 
made  with  such  curves  as  five  the  least  ^ossftUe 
aberration  for  each  leas  (ana  regard  bemg  paid 
to  the  other  conditions) ;  a  slight  dismepanoy 
between  the  theoretioal  and  praotieal  cnrveewilt 
then  introduce  no  appreciable  error.  Now, 
although  this  principle  cannot  be  rigidly  adhered 
to  in  computing  the  curves  of  an  object-glass, 
it  is  always  advisable  to  have  as  little  ezror 
as  possible  for  the  flint  lens  to  coneet. 
The  best  form  of  convex  lens  has  the 
deeper  oorve  outside  ;  but  this  is  not 
appiieaUe,  since  it  wonld  canse  the  inner 
curves  to  ba  very  unequaL  An  eqsi-oonvaK 
lens,  though  oauaing  rather  more  spherioal 
error,  is  much  better  suited  lor  saMsf ying  the 
condition  of  interior  coinoidenee. 

The  akeraiion  in  the  ineUaation  of  the  crown 
prism  in  Exps.  66,  67,  and  68,  wonld  seem  to 
indioate  that  it  is  possible  to  neutraliae,  or  even 
over-correct,  the  secondary  colour,  by  using  a 
reversed  meniscus  crown  lens,  combined  with  a 
concavo-convex  <»  bt-eonvex  flini  lens.  Prob- 
ably achromatism  might  be  secured  by  making 
the  flrst  lens  plano-convex;  but  there  stiu 
remains  the  qneetion  ol  ooiveclien  of  spherieid 
error;  and  I  think  this  oonid  hardly  be  aoecm- 
pUshed  in  snoh  a  combination. 

It  is  the  common  practice  to  place  the  crown 
lens  in  front  of  the  flint ;  but,  in  some  kinds  of 
object-glasses,  it  might  prove  an  advantage 
to  place  a  convexo-concave  of  flint  in  front  of  a 
bi-convex  or  perhaps  meniscus  crown  lens. 
Such  a  combination  wonld  most  likely  answer 
best  for  camera-lenses  or  lor  opera-glass  ob- 
jeotives»  for  the  rays  on  the  front  lens  shoi^  be 
converging  rather  than  ptralleL 

With  regard  to  an  achromatic  combination, 
consisting  of  two  lenses  of  the  same  species  of 
glass,  Brewster  gives  a  diagram  similar  to 
tig^  9:    a  convexo-concave  lens  ia  plaoed  in 
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all  suoh  as  have  not  acoesa  to  Brewster's  book 
I  trust  the  foregoing  summary  of  his  investiga* 
tioas  may  prove  of  some  service. 


Iront  of  a  reversed  menisona  lens.  Althou^ 
each  has  one  concave  surface,  that  of  the  flrst  is 
miuch  the  deeper,  making  it  a  lens  of  negative 
f Qcus ;  while  the  second  one  has  its  focus  posi- 
tive. I  doubt  whether  such  a  combination 
could  be  need  as  an  object-glass,  lor  it  does  not 
seem  possible  to  correct  the  spherical  error,  which 
must  be  considerable;  and  the  wide  interior 
apaoe,^  arising  from  the  curves  being  both  con- 
cave, is  another  ,great  objection.  Brewster  does 
not  give  any  rules  for  finding  the  proper  ratio 
of  curves ;  and,  indeed,  it  scarcely  seeais  likely 
that  they  can  be  deduced  otherwise  than  by 
experiment. 

At  this  point  I  must,  lor  the  present  at  least, 
conclude  this  series  ol  articles.  It  has  been  my 
endeavour  to  give  a  somewhat  detailed  account 
of  Brewster's  researches  on  the  dispersion  fA 
light,  and  I  have  added  such  remarks  as  my 
own  studies  have  enabled  ma  to  ma^e.  This 
applies  especially  to  the  first  portion  devoted  to 
the  explanation  of  various  kinds  of  spectra. 
Possibly  errors  may  have  crept  in  here  and 
there,  and  if  any  such  should  meet  the  eye  of 
the  reader,  I  trust  he  will  make  a  note  of  them. 
Brewster's  theories  may  not  be  accepted  by  all : 
even  Dr.  WoUaston  could  not  agree  wiUi  the 
conclusions  regarding  the  alterations  in  the 
spectrum  by  varying  the  refracting  pris- 
matic angle.  But  I  think  it  is  pretty 
evident  that  theory  and  practice  agree  as 
to  the  lormation  of  the  tertiary  apeo- 
trum,  which  conclusively  demonstrates  that 
such  an  alteration  does  take  place.  Perhaps  the 
fact  that  two  lenses  ol  the  same  glass  may  be 
achromatic  may  lead  to  some  uselnl  result — 
with  eye-lensea  and  mioro-objectivas,  il  not 
not  with  teleacope  objeoi^laases. 

Among  the  readers  ol  this  journal  there  are, 
I  know,  many  interested  in  praetioal  optics ;  to 


STEAM  AHD  THE  8IEAM-EN0IHE.- 
GUEVBS  OF  EFFIGIES  CY. 

O^  pp  197,  last  Tolome,  we  gave  a  short 
account  of  the  views  of  Prof.  R.  H. 
Thurston  on  the  ratio  of  expansion  at  maxinaum 
(rfficienoy,  in  which  he  showed  that  the  actual 
working  engine,  in  all  that  affects  that  ratio,  ia 
vastly  different  to  the  hypothetical  or  theoretaaal 
engine.  Prof.  Thureton  has  determined  what 
ia  the  best  ratio  of  expansion  experimentallv  lor 
seveml  standard  types  of  American  engmaa, 
and  in  a  paper  recenUy  read  before  the  New 
York  Aoa&my  of  Sciences,  he  has  described  a> 
method  of  charting  corves  of  efiOcienoy  whi^ 
will  be  found  worthy  of  notice  by  the  student  ol 
steam-engines*  In  spite  of  all  that  has  been 
said  and  written  on  the  subject^  the  queation  ol 
the  staam-jscket  cannot  be  said  to  be  settled, 
for  every  now  and  than  we  get  some  figures^ 
obtained  daring  a  trial  of  tiiis  or  that  ei^;ina> 
which,  as  put  and  utilised  for  the  purposes  e< 
argument^  appear  to  show  that  the  steam- jackal 
is  of  Uttle  il  anjr  praetioal  ntilUy.  But  i*  i» 
clear  that  if  the  jaoicet  fails  iaits  work  thai  ia- 
not  becauae  the  thsoiy  ia  inoonect,  but  beoanaa- 
the  conditions — perhaps  ol  constmction— «sa 
such  as  to  negative  any  advantage  gained  br 
heating  the  cylinder  with  steam.  Prof.  ' 
Thurston*  who  has  examined  the  sobjeet  in  a 
thorough  mannar,  oonoludaa  that  the  neoessite' 
ol  loUowing  the  direction  ol  improvement  indi- 
cated more  than  a  oentuiy  ago,  via.,  the  pBO« 
tectum  ol  the  working  fluid  tern  losses  olheai 
by  surrounding  it  withnon*conduoting  sorlaoai^ 
constitute  the  most  impewtive  ol  all  denmnda 
to-day  made  i^n  the  mechanical  engineea 
engaged  in  designing  atsaaacengines.  Hereinit 
will  be  seen  that  the  principle  which  the  steam* 
jacket  is  su{^osad  to  repsaseni  is  cleaxiy  enun* 
ciated^  but  all  that  ia  assarted  is  just  what 
James  Watt  stated  years  a^o^  that  it  is  fmsiitial 
to  ka^  the  cylinder  hot  to  prevent  loss  ol  heai 
Isom  the  ateam.  ProL  Thumton  has.  shown 
that  first  Iriotion  and  then  cylinder  condaaisa- 
tiouy  due  to  expansion  ol  a  heated  fluid  in  a 
cylinder  constmoted  ol  mateiial  of  high-oono 
ducting  power  modify  tha^methods  of  expansion 
and  of  expenditure  ol  heat  so  much  that  the 
ratio  of  expansion  for  maxim  iwa  effloienoy  in 
un jacketed  cylinders  rarely  exceeds  ^  V^;  ^ 
bsing  the  gauge-pressure.  The  modifying  con- 
ditions differently  affeet  various  kinds  of  engines 
and  also  individual  enginea  aecordiog  to  pressure 
and  piston  speed.  Itisohwdous  thatinnooaaa 
can  the  onrve  (^  mean  presaares  be  such  as  would 
be  obtained  in  a  non-conducting  cylinder,  for 
steam  must  be  more  or  less  cendented  at  the 
beginning,  and  must  always  carry  away  heat  by 
being  re-vaporised  at  the  end  of  the  stroke. 
The  steam- jacket  cheeks  the  first  operation,  bnt 
accelerates  the  latter,  aad  with  wet  steam 
may  possibly  do  very  little  indeed  to  de- 
crease the  evil  it  is  designed  to  prosienL 
That  is  espedallv  the  case  with  long- 
stroke  slow-^eed  enginesi  as  will  be 
readily  understood.  Thus,  to  take  the  actual 
words  of  Prof.  Thurston :— Consider  a  steam 
cylinder  unjacketed  and  workad  at  some  ex- 
tremely low  speed  of  piston.  At  the  instant 
before  the  steam  enters  either  end,  that  end  is 
exposed  to  the  chillisg  action  of  vapors  forming 
on  its  warm  surfaces  at  the  peessure  of  the  ex- 
haust, while  the  opposite  end  is  just  releasiuf^  a 
charge  ol  steam  wiiioh  has  been  expanded  down 
to  some  pressure  oonriderably  below  that  ol 
prinae  steam;  the  ecpansion  of  which  charge 
and  the  re-evapovatmn  ol  aaoieture  present, 
chills  the  snrfaoe  of  the  cylinder  on  that 
side  of  the  piston  also.  Kow,  ,tbe  steam 
entering  from  the  boiler  meets  the  cooled  metal 
surfaces  of  piston  and  cylinder  head  and  coak- 
densss  upon  them  until  they  attain  boiler  tem- 
perature, or  until  the  doense  of  1^  steam  valve 
checks  this  operation,  and  the  charge  then 
fflipanda  as  the  piston  moves  forward  with  its 
very  ak>w  motion,  nnoovering,  gradually,  sur- 
faces whinh  had  been  cooled  by  the  exhaust  on 
the  otiiia/  side  of  the  piston.  The  expanding 
steam,  meeting  thaee  cold  surfaces,  surrenders 
a  part  of  its  heat  until  thsy  are  brought  fully 
np  to  the  temparnture  of  the  steam,  by  flow  of 
heat  into  the  interior  of  the  metal,  after  whiah 
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time  thej,  ia  torn,  give  up  heat  again  to  the 
■team,  produoiog  re-evaporation  of  the  water 
present  and  giring  a  preesnre  exoeeding  that 
which  would  be  doe  the  same  volnme  of  ex- 
panding dry  Bteam.  The  total  effect  is  evidently 
determined  bj  the  varjing  temperature  of  the 
ovUnder  walla,  the  temperatnre  of  exhanst  and 
the  dryness  of  the   steam  supplied.      As  the 

g listen  moves  f onward,  all  parts  of  the  ojlinder 
otter  than  the  mean  temperature  of  exposed 
surf  aoes,  and  all  the  water  present,  snrrender 
heat  which  causes  the  production  of  steam  and 
a  tendency  to  increase  the  normal  pressure. 
The  oolder  surfaces  constantly  uncovered  by  the 
piston  absorb  heat,  produce  condensation  of 
Bteun  and  tend  to  reduce  pressure  below  the 
normal.  As  the  one  or  the  other  of  these  effects 
predominates,  the  expansion  line  rises  above  or 
x*Us  below  that  obtained  by  adiabatlo  expansion. 
These  effects  are  sometimes  modified  and  ren- 
dered less  observable  by  the  occurrence  of 
leakage— usuilJy  and  principally  through  the 
steam  valves— but  where,  as  is  frequently  the 
ciae,  the  actual  expaniion  line  first  falls  below 
and  then  rises  above  the  adiabatio  or  hyperbolic 
ourve  it  may  be  probably  safely  assumed 
that  leakage  d^ee  not  occur  to  any  important 
extent. 

In  the  paper.  Prof.  Thurston  goes  on  to  ehow 
how  by  Zeuner*B  formula  the  engineer  can  con- 
■tiuct  curves  of  effioiencv  with  a  satiefaotory 
degree  of  accuracy,  and  the  diagrams  of  curves 
constructed  by  him  are  giren  in  the  Journal  of 
the  Franklin  Institute  for  February;  but  we 
have  not  space  to  give  them,  and  must  content 
ourselves   with   reproducing   his    conclusions. 
.Prof.  Thurston  also  promisee  another  psper  on 
the  subject,  in  which  worldng  figures  vnll  be 
given,  uid  we  may  hope  that  he  wHlpublish 
hia  results  in  book  form.    He  finde :  (1)  That  the 
work  done  In  a  non-oonduoting  cvlinder,  the 
ilnid  expanding  adiabatically,  varies  so  little 
with  the  proportbn  of  water  present  that  this 
variation  may  be  neglected  by  the  engineer, 
and  he  may  assume  the  perf  urmance  of  work  to 
be  each  as  wou^d  come  of  nearly  hyperbolic  ex- 
pansion, while  the  heat  expended  may  be  exactly 
calculated  from  the  quantity  of  work,  when  the 
latter  is  known.    (2)  That,  in  metal  cylinders, 
the  work  done  at  any  given  point  of  cut-off  is 
nearly  the  same  as  in  the  non-conducting  cylin- 
der, but  that  the  quantity  of  heat  and  of  steam 
expended  in  doing  it  are  increased,  and  usually 
rery  greatlv  increased,  bycjrlinder-condenaatiin 
if  aaturatea  or  wet  steam  is  used,  or  by  other 
imethods  of  transfer  of  heat  to  the  exhaust  and 
by  consequent  waste,  if  superheated  fteam  or 
othOT    gaseous  working    fluid    is    employed. 
(3)  That  the  ratio  of  exj^nsion  at  maximum 
emcienoy  would  ba  practically  unchanffed  by 
ordinary  v«ffiations  in  the  proportion  of  wat^ 
entrained  with  the  steam,  if  it  were  worked  in 
anon-conducting  cylinder.   (4)  That  the  ratio  of 
expansion  at  maxunum  efficiency,  when  steam 
or  other  fluid  expands  in  a  metalHo  cvlinder,  is 
more  seriously  affected  by  the  introauction  of 
water  entrained  by  the  steam,  and  this  difference 
is  increased,  and  usuaUy  is  made  very  serious, 
by  the  ooourrenoe  of  oylindeiHsondensation,  or 
other  method  of  tiansfer  of  heat  to  the  exhaust, 
when  a  metal  ovlinder  is  used.    (5)  That  the 
quantity  of  fluid  used  per  stroke  in  the  non- 
conducting cylinder  is  in  direct  and  exact  pro- 
portion with  the  volume  of  the  cylinder  open  to 
the  supply-pipe  at  the  instant  of  dosing  the 
•xpantton-valvee,  and  is  measured  by  1  /  r,  the 
reeiprocal  of  the  ratio  of  expansion.     (6)  That 
the  volume  of  boiler-steam  worked  per  stroke  in 
the  metal  cylinder  is  iio^  in  direct  proportion  to 
Tolnme  of  cylinder  open  to  steam  at  the  point  of 
QutM>ff,  but  that  it  is  often  very  greatly  in 
excess  of  tlie  latter  quantity,  and  that  it  becomes 
greater  as  the  ratio  of  expansion  is  increased 
indefinitely.    (7)  That  the  ratio  of  expansion  is 
not  a  gauge  of  the  volume  of  steam  demanded 
from  the   boiler,  and  paid  for   by  the  pro- 
prietor  of    the    apparatus   when    the    metal 
cylinder   is  employed ;    bu. 
of  steam  used  or  quanti^  of  heat  demanded 
must  very  greatly  exceed  the  proportion  1  /  r 
in  nearly  aS  actual  engines.    (8)  The  curve  of 
variation  of  efficiency  above  traced,  of  which  the 
absctsse  measure  Tarying  quantities  of  steam 
used  in  a  given  steam-cylinder,  while  the  ordi- 
nates  are  proportional  to  the  quantities  ofwork 
done  by  those  amounts  of  steam,  is  a  curve  of 

entirely  different  character  and  form,  and  often 

widely  different  in  location,  from  the  ourve  ol    ^ 
adiabatio  mean  pfessures  or  other  ourve  of  mean  | 


pressures  exhibiting  the  work  done  by  various 
quantities  of  steam  expending  under  given  fixed 
conditions  in  a  non-conducting  vessel.  (9) 
That  no  predetermination  of  the  efficiency  of 
any  proposed  engine,  whether  of  fluid,  of 
machine,  or  of  capital,  can  be  made  unless  the 
true  curve  of  efficiency  can  be  obtained  for  the 
assumed  case.  (10)  That  the  most  certain  andthe 
most  satisfactory  solution  of  any  problem'  of 
efficiency  will  be  that  obtained  by  flrst  securing 
the  elements  of  the  curve  of  efficiency  from 
actual  engines  operated  in  the  manner  proposed 
for  the  case  taken.  (11)  That,  having  obtained 
by  experiment  npon  any  engine,  the  "  ourve  of 
effioienoy,"  as  defined  by  the  writer,  the  effici- 
ency of  fluid,  of  engine  and  of  capital  expended 
to  do  a  given  amount  of  work,  and  the  quantity 
of  woi^  to  be  obtained  most  oheaply  from  a 
given  engine,  may  all  be  obtained  for  any  given 
set  of  conditions,  and  t^e  ratio  of  expansion,  at 
maximum  efficiency,  of  fltdd,  of  engine  and  of 


capital  and  the  ratio  of  expansion  wMch,  with  a 
given  plant,  gives  most  work  for  a  dollar  of 
expense  of  operation,  may  all  be  determined 
with  a  degree  of  exactness  only  limited  by  the 
magnitude  of  the  errors  of  observation. 


THE  OBGAB:  A  COMPBEHEVSIVE 
TREATISE  OV IFS  HAVUFAOTUBE, 
PEOCITBAL,  AND  LODSHEVT.* 

By  John  Watson  Wabion, 

AitociaU  of  the  OofUge  </  Organist;  London. 
{Contimied  from  p.  607,   Vol.  XXXTK) 

INSTAKOES  of  all  three  of  these  forms 
of  Regulating  Tail  are  to  be  met  with. 
The  Butl^  model  is  constantly  used  by  Sill  in 
cases  where  the  presence  of  a  Detached  Buffet, 
or  soma  other  reason,  renders  it  inconvenient  to 
apply  the  coupler  to  the  Actum  connected  with  the 
Keys :  his  flne  Organ  in  All  Saints',  Mar^ret- 
street,iljondon,  may  be  cited ;  the  precise  Treat- 
ment is  that  ol  the  Bloped-Block.  Of  the 
Button  Begulator  with  the  Under-Sinking 
instead  of  the  Block,  no  Example  is  at  present 
known  to  the  writer :  it  is  his  own  desl^,  and 
was  called  into  existence  solely  or  chiefly  to 
accompany  1^  Contracted- Level  (2in.)  EJeys— 
for  which  see  more  fuUy  at  92,  ?— ,as  used  with 
4-Manual  Instruments.  The  SptUmKey  Begu- 
lator is  or  was  constantiy  employed  by^various 
Builders;  if.  Jomi  Instrument i& the  Weslevan 
Chapel,  Canterbury,  may  be  mentioned.  The 
Spring  Form  is  much  less  common ;  a  specimen, 
however,  occurs  in  the  Bebuild,  by  Oem,  of  the 
Organ  m  St.  James",  Addisen-road,  North, 
London. 

y.  Selectim  demands  a  rather  more  extendel 
notice: — 

The  Button  form  is  a  really  good  one,  and 
is  by  no  means  costiy.  It  is,  of  eourse,  essential 
that  the  proper  relative  leveU  of  the  Button  and 
the  Blook-faoe  (see  m,  ante)  be  observed  in  the 
first  adjustment  of  the  parts,  and  retained — 
approximat^y — at  all  subsequent  times.  For 
an  additional  advantage  of  the  Button  F<»im  of 
Begulator,  see  what  is  said  directiy  on  as  to  the 
Split'Key  Form.  As  regards  the  relative  ralues 
of  the  Block  and  the  Under- sunk  Varietiet^  it  is 
to  be  observed  that  the  latter  is  the  simpler,  and 
that  it  also  avoids  the  possibility  of  detachment 
at  a  giue- joint,  eases  the  working  of  theScrew- 
^e,  lUlows  such  Screw  to  be  shorter,  keeps  the 
Keys  lighter,  and  creaCes  more  room  for  the 
mechanism  between  the  Manuals.  This  last 
point,  however,  is  of  no  advantage  (but  rather 
the  reverse)  except  in  cases  where  either  the 
Coupler  [between  Manuals]  is  of  some  Stieher 
form,  or  the  vertical  distance  apart   of  such 

(Manuals  is  very  contracted.  And  as  all  such 
Sticker  forms  between  Keys  are  inferior  to  the 
Drumstick  (see  Couplino-Aciions),  and  Tcry 
oDutracted  Manual  Levels  are  of  comparatively 
rare  requirement  (see  proper  Head,  at  92,  n),  it 
becomes  obvious  that  the  Block  Variety  is  of  the 
palpably  greater  utility.  On  the  whole,  we 
may  safely  lay  down  that  the  Under-Sunk 
treatment  should  be  employed  only  when  the 
Manual  Levels  are  Um  than  7\  inches  a^u^i  the 
Key-taib,  at  the  same  time,  being  no^  Forked ; 


but  that  the  Block  variety  of  the  Batten  Fom 
is  to  be  regarded  as  the  regular  treitm^ot  for  lU 
ordinarily  designed  Organs  of  mediom  qiia% 
in  which  the  Nose  of  the  Action  BiokM, 
Lever,  or  Square  lies  in  or  direcUy  on  the  Eej- 
tails. 

The  Split-Key  form  is  the  cheapest  and  ^. 
plest  of  ^e  three,  and  if  propmy  mads  a&d 
adjusted    will     answer     quite     satisfactorily, 
especially  if  the  Key-body  be  made  of  tome 
springy  kind  of  wood  (see  at  87,  x).    Batitig 
imperative  that  the  Tongue  be  never  foioedtoo 
far  from  its  natural  straight  position  ;  for  if  it 
be,  it  will  very  possibly  refuse  to  return  tiglit 
against  the  screw  on  any  after  slaokeoing  of 
the   latter,   and  so  a   chattering  then  resnh. 
There  exists  another  disadvantage  of  the  Sp&- 
Key  treatment  which  it  is  well  to  mention  hen, 
and  this  is  that  it  compels  the  Cutting  for  the 
Off- Clearing  (see  v,  ante)   to  be  made  in  the 
Lowermost  of  the  two  Keys  (see  r,  ante).   It  is 
quite  true  that  this  last  is  considered  an  actaiUx 
good  point  by  some  Boilders,  because  it  permita 
the  DrumsHoks  to  be  so  Stoppered  ftp  that  thej 
will  not  drop  into  said  Clearing  on  the  pnshmf 
off  of  the  Copier,  and  so  the  Lower  Keyi  eta 
rise  without  touching  the  Drumstioks,  sa^ill 
dhanoe  of  their  then  causing  a  rattling  of  tbi 
latter  be  prevented.    But  the  writer  doeg  not 
agree  with  this  Tiew,  for  when  the  wei^  o( 
the  Drumstick  is  token  off  the  Key-tail  th« 
"balance"  of  theentireKey(only«li^^hsanv 
forward,  see  h,  next)  is  obviously  interfered  with, 
and  the  Key  rendered  more  liable  to  **  dance*' : 
it  is  likewise  quite  true  that  such  Stopperiag 
of  the  Drumstioks   also  does  awav  with  ths 
friction  of  their  contacts  in  trayeliing  i^  the 
Slope  ;  but  such  friction,  though  of  course  better 
avoided,  is  never,  with  the  Drumstlok  Comjter, 
flcientto  be  of  practical  importance.    The  Cat- 
tings,  being  made  in  the  Lowermost  Manual  she 
gives  the  advantage  of  slightiy  listening  the 
^or^^and  consequentiy  the  Awtrter  Key;  bat  the 
amount  of  decrease  is  too  trifkiog  to  be  palpaUe. 
Oetainly,  therefore,  the  Off-Clearing's  bavinf 
to  be  in  the  Lower  Manual   remains  as  ta 
objection  to  the  Split-Key  Begulator,— hecaosi 
the  Drumsticks  ought  to  be  aUowed  to  deseend 
into  such  Clearing,  and  this  may  not  •Iwaiyahe 
quite  oonvenient  in  the  construotioo,  and  w, 
at  any  rate,  involve  the  slight  friction  of  th« 
traveUing  up  the  Slope,    fit  iafor  the  focesoisf 
reasons  that  it  is  the   tipper  Key  whieh  u 
directed  to  receive  the  (bearing  with  the  B^ittm 
formof Begulator,— seen, ante.]    Onthewh^ 
we  may  oonfidently  say  that  the   Split-K^y 
Begulater  may  be  freely  employed  with  the  to*- 
priced  Organ,  and  with  all,  ol  whateverqaal^ 
where  the  KeytaU  has  a  Stinker  oraTzaebr 
nmafog  from  it.    But  the  Split- Key  form  noat 
obvionalv  be  never  used  whesi  such  K^-tsil  \§ 
also  Forked. 

The  Spring  form  will  have  had  its  f^^jsj 
value  defined  by  what  has  been  given  for  tM 
Split-Key.  To  this,  however,  it  la  neeesssiyte 
add  that  the  Spring  allows  of  a  larger  exteat 
or  variation  of  Adjostmeni  than  does  citharg 
the  remaining  forms ;  but  that,  on  the  ob* 
hand,  the  cost  of  the  Springs  ia  apalpabls  ttA- 
We  may  therefore  lay  down  that  the  Sprfngne- 
gulator  should  be  preferred  <mly  in  eassi  wkw 
one  of  the  two  Manuals  which  it  ia  the  objefltto 
Couple  [together]  is  liable  to  vary  in  itaT»J«h- 
deptii,  and  the  other  of  such  two  ia  im<  ItaUs^ 
so  vary.  A  suitable  In^tanoe  of  this  ^^]t 
presented  in  an  Organ  which  poasesses  a  Owpw 
between  its  Solo  and  SweU  Manuals,  ths  i»J 
Solo  having  an  SUctric  Key-action,  sod  m 
Swell  a  Ung  Meehattieal  one.  A  nnftl"  f* 
might  be  afforded  where  the  Actions  of  os»» 
two  Unitable  Manuals  are  Mechanical,  lifl»«» 
of  them  Short  in  length  and  the  otharl^ 
(See  on  these  points  in  Pfo^B^artmenL^ff''^ 
Oboab.) 

[It  is  to  be  borne  in  mind  that  the  fw^J^ 
assessments  apply  solely  to  the  so  rtated  IW 
of  Begulating  Tatt  as  compared  with  #*«*  •**^« 


•  AU  ilghta  tesenred. 


and  do  not  at  aU  affect  the  qneebon  «[» 
abstract  desirabiUty  of  such  OoaplerBegiJ^ 
as  compared  irith  the  performing  <«,^*J!fJ 
point  along  the  Action  itaelf.  Snob  rt^ 
comparison  is  obriouely  simply  *^»*.®5,*  jL^ 
tive  merite  of  two  broad  Types  of  CoapWr 
Action,  and  cannot,  therefore,  be  fn**f  8T 
into  except  in  the  Btpe^rtment  of  !***»'•  "mS 
mean  time,  however,  the  reader  »^_**J7^ 
referred  to  what  U  said  under  ^'^'-^  JJ 
Dustav   PaiexaB  (at  Sub.  i,  next),  ▼«" 
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will  be  Been  that  a  Ooapler  between  Manaals 
pofl80fl8ds  Bome  very  important  advantages, 
especially  as  reapeota  the  presence  of  a  Detaohed 
Bnflet,  and  the  proTision  of  a  Clear  Ooapler 
Great  to  Pedale.] 

yj.  Tail- Slot,— TMb  is  the  small  Mortise  or 
Slot  reqoired  to  be  oat  through  the  Key 'Tail 
whenever  the  Sticker  leading  from  another 
Ifannal  is  made  to  pass  throagh  saoh  Tall.  The 
JCortise  should  always  be  as  wide  in  the  direo- 
tion  of  right-to*left  as  is  possible  without  un- 
duly weafening  the  Key  in  whioh  it  is  made, — 
the  object  of  such  wideness  being  the  preven- 
tion of  the  Sticker  foot's  ever  slipping  off 
the  Key-Tail  on  which  it  is  to  rest.  In  the 
other  direction  the  Mortise  may,  of  course,  be 
extended  as  much  as  desired, — within  reasonable 
limits ;  and  if  the  Sticker  be  a  Sliding  one  ^see 
Dipirt,  of  OouFLiNO-Acnoirs)  such  extension 
—either  backwards  or  forwards — ,  to  a  ocmsider- 
able  and  corresponding  distance,  becomes  an 
obHoos  necessity.  The  Mortise  or  Slot  must 
always  be  accurately  and  cleanly  out,  and 
flhomd,  by  rights,  be  slightly  larger  at  its 
bottom  than  at  its  top.  See  here  further  at  tc, 
next. 

ImUmeti  of  the  Tail-Slot  ooour  in  the  Leo- 
minster Orgfan  (see  .at  j?,  next),  and  in  Uiat  of 
St.  James,  London  (see  y,  next).  It  will  be 
noted  that  in  the  first  of  these  the  treatment 
was  almost  oompulsory. 

As  regards  Adoption,  the  writer  would  never 
zeoommend  or  employ  the  passing  of  the 
Sticker  through  the  Key -tail  unless  under  quite 
exceptional  mrcumstances, — such  as  those  just 
indicated ;  and,  when  so  rendered  inevitable,  care 
shonld  be  taken  to  avoid  the  fetter — which  fetter 
will  be  seen  existent  in  the  St.  James'  Instru- 
ment—of the  retention  of  the  foot' wire.  Under 
even  the  most  favourable  Treatment,  the  Tail- 
Slot  always  involves  a  chance  of  undue  friction, 
and  consequent  unbidden  sounding;  and,  in 
addition,  there  is  the  risk  of  derangement 
through  the  Key's  warping. 

See  further  in  Department  KsT-AonoN. 

yyy.  2Vfc.— This  will  be  found  given  in  con- 
nection with  the  Head  of  Mortise  and  Boring 
(comm.  A,  ante). 

2.  Wedge, — This  is  the  distinctive  term  ap- 
plied to  the  Sloped  Block  or  (as  the  alternative) 
the  Cutting  which  is  rf  quired  to  be  attached  to 
or  made  in  the  Key  in  all  oases  where  an  Action 
whioh  comes  into  and  out  of  Oontact  br  a 
Sliding  motion  is  in  connection  with  such  ^y. 
The  uses  of  this  Wedge  are  (i)  the  securing  of 
the  necessary  Off-Olearing  for  the  actuator  to 
pass  into  when  the  Ooupler  is  not  in  use,  and 
(2)  the*  provision  of  a  proper  [sliding]  sur- 
face for  the  Drumstick- head  or  the  idticker- 
head  to  travel  smoothly  into  contact  by. 
The  Wedge,  both  of  the  Block  and  the 
Catting  Forms  will  therefore  have  neces- 
luily  been  (at  u,  ante)  described,  in  connection 
with  the  Kegulatinfl^  Tail.  A  more  common 
employment  of  the  Wedge  is  or  was  afforded  in 
its  application  beneath  f^e  Key-tail  for  the  con- 
tact A  the  SUding-Head  Sticker  form  of  Ck>upler 
Uaauale  to  Pedale:  no  additional  information 
will,  however,  be  required  in  connection  with 
this  particnlar  Treatment.  As  regards  the  actual 
Angle  adopted,  it  may  be  considered  that  such 
should  not  be  more  steep  than  iO  deg. ;  and  that 
it  needs  never  ordinarily  be  less  steep  than  30 
deg.  The  first  named  will  do  very  well  for  all 
Couplers  M«nuale  to  Pedale;  the  last  named 
will  be  preferable  for  all  Couplers  Manuale  to 
Kanuale, — on  account  of  the  then  larger  num- 
ber of  Contacts  iavolving  greater  Friction.  In 
special  cases,  an  Angle  as  low  as  35  deg.  may 
t«  used  for  a  Coapler  Man.  to  Ped.,  and  25  deg. 
for  one  of  Man.  to  Man.  Under  all  droumetanoes, 
where  the  Action  is  that  of  a  Sticker  (this  vnll 
include  all  Man.  to  Ped,  Goupleni)  the  entire 
Stope  and  Grown  of  the  Block  or  of  the  Gutting 
must  be  ''Baffed,*'  that  is,  clothed  with  a  suit- 
able soft  subatAUce  to  prevent  noise  (see  here  at 
^7,  y) ;  but  in  all  oases  where  the  Action  ii» 
placed  between  the  Keys  no  Buffing  needs  be 
applied  to  the  latter,  for  the  Head  of  the  Drum' 
9fic^— which  has  already  been  stated  as  the  best 
Coupler  for  such  location — can  itself  more 
simply  and  properly  receive  such  Clothing.  (See 
here  further  at  mm,  next.) 

[89»  a>]  The  Material  of  the  Wedge  (assuming 
it  to  be  a  distinct  Block)  will  be  prefeiaUy 
eithar  Pine,  Lime,  or  soft  Mahogany. 


aa.  Inttanecs  of  the  Wedge  in  connection  with 
Couplers  Manuale  to  Pedale  were  at  one  time 
quite  common,  though  they  are  less  so  at  pre- 
sent. The  Canterbury  chapel  Organ  already 
cited  (at  x,  ante),  had  both  of  its  Man.  to  Ped. 
Couplers  made  with  the  Wedge  and  Sliding 
Sticker-Head.  This  Instrument  also  poasesfieid 
two  other  Couplers—i^u^r  Oct,  to  Great,  and 
Fedal  Fipet  to  Keys  —constructed  in  the  same  war. 
All  these  four  Coupling- Actions  were  correctly 
designed,  and  worked  quite  satisfactorily. 

aaa*  As  respects  the  Adoption  of  the  Wedge, 
its  abstract  mmrits  are  of  course  involved  in  the 
question  of  the  relative  values  of  the  Sliding 
and  the  Dropping  methods  of  Coupler  Contact : 
such  appraisement  must  therefore  be  left  to  the 
Department  CoxTPLmo-Acnioirs, — with  a  third 
glance  at  e,  next,  and  90,  r  as  a  preparation 
tnerefor.  A  comparison  between  the  Block  and 
the  Cutting  varieties  has  already  been  made  (at 
y,  ante). 

FiTTXNO  AKD  AfFZXXXBB  OF  KST  F&A3CBS. 

b.  First  see  that  which  is  given  under  Head 
of  Posit,— at  92,  /  and  on ;  and  93,  a  and  on. 

Having  decided  upon  the  actual  placing  of 
the  Manual  or  Manuals  turn  to  Depart,  Bxtzld- 
nra-FAAKB,  where  (at  43,  /;  and  44,  v)  a 
general  indication  of  the  best  'lireatments  in 
Fitting  will  be  f  oimd. 

The  Key-Frame  of  the  Lowermost  Manual 
will  be  fitted  in  its  position  by  means  of  Wooden 
Dowels,  and  these  will  be  preferably  fixed  into 
the  proper  parts  of  the  Building- Frame  or  the 
Key 'Bench,  and  not  into  the  Key -Cheeks,  When 
the  Manufld  is  fitted  in  between  the  Bui. -Frame 
Middle-Rails  (see  43,  g)  there  should  be  a  Dowel 
projecting  from  the  inner  face  of  each  such 
Kail;  and  the  outer  face  of  each  E^ey- Cheek 
of  such  Manual  must  then  receive  a  short 
horizontal  Slot  or  Sinking,  terminating  at  the 
extreme  [taill  end  of  the  Cheek,  and  correspond- 
ing with  the  DoweL  Two  other  Dowels  will  be 
fixed  verticallv  in  the  Building- Frame  or  the 
Key- Bench ;  they  will  be  set  so  as  to  be  as  near 
to  Front- end  of  Manual  as  is  practicable,  and 
will  enter  the  bottom  edge  of  each  Cheek  of 
latter.  A  ooaple  of  Screws  may  be  added,  if 
desired. 

The  Key-Frame  of  the  Second  Manual  will 
be  fitted  to  the  Lowest  one  solely  by  Four 
Dowels  like  the  last,  fixed,  two  in  each  Cheek, 
into  the  upper  edges  of  the  Lowest  Key-Frame. 
The  Third  Manual,  if  present,  will  be  fitted  in 
the  same  way  to  the  Second  Manual :  and  if 
there  be  yet  a  Fourth  Manual  it  will  be  so  fitted 
to  the  Third. 

Where  the  Vertical  distance  from  the  Keys  of 
any  Manual  to  those  of  one  next  to  it  is  less 
than  3in.  (see  92,  n  &  on)  it  will  usuallv  be 
advisable  to  so  out  away  to  a  given  point  all  the 
plain  portion  of  the  upper  edge  of  the  Cheeks  of 
the  Lower  Manud  as  to  leave  the  Finishes  (see 
86,  t)  of  the  latter  standing  higher  than  such 
edge.  The  Cheeks  of  the  Higher  Manual  will 
thus  have  their  bottom  edges  set  at  a  lower  level 
than  the  upper  lime  of  such  Lower  Finishes, 
and  the  front  bottom  comers  of  the  Higher  Key- 
Cheeks  will  lie  just  behind  these  Finishes. 

bb-  An  Instance  of  this  last  Treatment  occurs 
in  the  Leominster  Organ    already  mentioned, 
and  sufficiently  d^scri^  at  x,  next. 
(To  be  continued,) 


IHP£Oy£D  DBILL-CHUOK/ 

THB  accompanying  engraving  represents  au 
improved  form  of  lathe  ohnok,  made  by 
Chas.  H.  Beid,  Danbury,  Conn.  This  chuck  is 
very  simple  in  the  arrangement  of  its  parts  (which 
are  few  m  number),  andholda  either  flat  or  round 
drills,  small  nuiterial  for  turning,  &c. ,  as  in  making 
screws  from  long  stock,  or  may  be  used  for  any 
of  the  purposes  for  which  a  small  chuck  is  desirable ; 
and  especially  where  a  strong  grip  is  necessary. 
As  will  be  seen,  it  coniiats  etsentially  of  a  oast-iroo 
body  into  whioh  are  fitted  two  steel  jaws.  One  of 
these  jaws  has  a  V-shaped  groove  on  its  face,  while 
the  other  is  fashioned  to  a  Y-shaped  projection 
corresponding  with  this  groove.  These  are  moved 
by  the  operation  of  a  single  screw  turned  by  the 
means  of  a  socket  wrench.  The  angle  of  the 
groDve  in  the  jaw,  as  above  referred  to,  is  such 
that  in  combination  with  the  different  pitch  of  the 
ends  of  the  screw  which  operate  the  two  jaws, 
they  are  opened  and  closed  at  such  respective  velo- 


cities as  to  provide  for  any  piece  from  the  smallest 
to  the  largest  which  the  chuck  will  take,  being 
held  exactly  central. 

Instead  of  threading  the  chuck  to  fit  the  lathe 
(as  is  commonly  done)  it  is  provided  with  a  taper 
bash  which  is  accurately  fitted  into  a  correspondmg 
recess  in  the  back  of  the  chock,  this  bnsn  beinff 
threaded  te  the  lathe  spindle.  It  will  be  observea 
that  this  bush  projects  into  the  bod^  of  the  chuck 
by  which  a  long  bearing  surface  is  provided  for 
keeping  the  two  true,  the  one  with  the  other ;  but 


what  is  of  more  importance  still,  by  this  means  the 
overhang  of  the  chuck  beyond  the  end  of  the  lathe 
spindle  is  not  increasedL  An  important  object 
gained  by  the  use  of  this  bush  is  the  |)racticability 
of  using  one  chuck  on  several  lathes  in  which  the 

r' adle  screws  are  of  different  diameters  or  pitch; 
that  is  necessary  being  to  shift  the  bushes,  of 
which  as  many  as  required  may  be  provided  at  a 
trifliog  expense.  In  this  way,  if  advisable,  one 
chuck  may  be  used  on  a  half  dozen  different  lathes, 
drill  presses,  &c.  The  jawa  are  made  deep  to  pro- 
vide a  long  clamping  surface,  and  are  arranged 
with  a  view  to  hold  equally  well  the  entire  length 
of  this  surface. 


*  From  the  American  Machin'st, 


ELECTRIC  BAILWATS. 

A  LECTURE  on  the  utilisation  of  electricity 
for  working  railways  was  recently  delivered 
before  the  Birmingham  and  Midland  Institute,  by 
Prof.  Ayrton,  F.H.S.,  who,  in  conjunction  with 
Prof.  Perry,  has  been  miiking  a  special  studv  of 
the  subject.  Engineers,  said  Prof.  Ayrton,  nad 
been  turning  their  attention  to  the  consideration 
whether  electricity  Oiight  not  supplant  steam  or 
compressed  air  for  trains  and  for  tramcars.  The 
question  was  mainly  one  of  expense,  and  what  they 
had  to  consider  was  whether  electnc  transmission 
of  power  would  lead  to  greater  economy  than  was 
possible  to  be  obtained  with  an  ordinary  locomo- 
tive. The  weight  of  a  railway  carriage  filled  with 
people  was  about  seven  tons,  while  the  weight  of  a 
locomotive  engine  varied  from  twenty  to  sixty  tons. 
Tneref  ore  the  average  weight  of  every  engine  might 
be  taken  as  being  equal  to  »ix  oarriaffes  full  of 
people.  Ten  carriages  usually  formea  a  train; 
therefore,  the  presence  of  the  locomotive  necessi- 
tated the  expenditure  nf  at  least  fifty  ner  cent, 
more  power  than  would  be  necessary  merely  to  pnU 
the  train  along.  A  still  more  serious  objection  to 
the  use  of  the  locomotive  was  that  every  bridge 
must  be  made  many  times  stronger  than  would  Be 
necessary  to  carry  railway  carriages ;  and  the  re- 
pairs were  many  times  as  expensive.  Compressed 
air  had  enabled  Uie  railway  companies  very 
successfully  to  apply  brake-power  to  every 
wheel  of  a  train;  but  it  was  to  electridty 
that  they  must  look  to  drive  the  train,  by 
power  applied  to  every  pair  of  wheels.  The 
electrical  energy,  however,  must  be  produced 
either  from  the  burning  of  coal,  frem  the  energy 
of  the  mountain  stream,  the  forced  stored  up  m 
chemicals,  or  the  energy  of  the  wind.  At  the 
present  time  it  was  the  first  of  these— namely,  the 
potential  energy  of  coal,  which  was  apphed  to 
railway  propulsion ;  and  it  was  that  form  which 
would  still  be  employed  even  when  they  had 
electric  railways,  as  it  was  found  that  the  driving 
of  a  dynamo-electric  machine  by  a  stationary 
steam-engine  would  produce  electricity  more 
economically  than  it  could  be  produced  by  the 
bumiog  of  zinc  in  a  galvanic  b&ttery.  By  means 
ef  a  sn^  ga&-eDgine,  driving  a  Gramme  machine, 
the  lecturer  showed  how  power  was  produced, 
whioh  could  be  transmitted  by  wires,  and  made  to 
work  a  lathe,  a  drill,  or  other  apparatus  at  a 
distant  point,  and  he  explained  that  this  method  of 
producing  electricity  was  the  more  economical  by 
the  fact  mat  a  pound  of  zinc  only  contained  about 
one-seventii  of  the  energy  con  tamed  in  a  pound  of 
coal,  while  the  former  was  about  twenty-five 
times  as  expensife.    In  employiog  electricity  to 


50 


ENGLISH  MBGHANIO  AND  WOBID  OF  BCflENOE:  No.  887. 


Mabch  34,  mi. 


driye  a  drill,  flexible  wires  ooald  be  used  to  oonvey 
the  corrant;  bat  to  drive  a  oarriage  along  a  rail- 
way, the  simplest  plan  was  to  nse  the  rails  as 
the  two  wires»  the  one  rail  acting  as  the  going  wire, 
and  the  other  as  the  retoming  wire — the  elec- 
tricity being  taken  into  the  electre-motor  by  the 
wheeds  on  one  side  and  ssot  back  by  the  wheels  on 
the  other.  The  rails,  howerer,  must  be  insulated 
from  one  another,  or  the  electricity  would  pass 
from  the  one  to  the  other  instead  of  going  through 
the  motor.  It  had  been  found  hitherto  impossible 
to  insulate  a  long  line  of  rails  sufficiently  to  prevent 
exces«ive  waste  from  leakage,  and  his  colleague, 
Professor  Parry,  and  himself  had  spent  considerable 
time  in  devisiaf  methods  to  overoome  this  difficulty 
witfboul  adoptmff  the  method,  whidh,  however, 
had  bmm  •nmmnnUf  need  for  tnnnway  purposes, 
ortaklof  a  tnppfy  of  ilsrtiiiiity  wUhlhaMovey- 
■aseeby  tammtt  cimFaatt^  aeoumulator.  Instead 
•fiuppl; 


ity  to  »  TMy  long  and  bodly- 
fttft  WM  to  nlM»  by  the  side 
onlnted  Mbb,  by  menns  of 


d  the  Una 

lihiditheiilisliMlJ  waa  snppliad  ton 
tirely  emaU  aaetion  of  tli«  idbray  over  whidh  the 
train  was  at  the  tima  running.  As  the  train 
left  one  section  and  psimfl  on  to  the  next,  a  brush 
ntftaehed  to  it  came  m  dootoot  with  a  meshanical 
oontiivanoe  which  transferred  the  elattito  current 
to  the  next  seotion«  and  so  on  tfarooghont  the 
nmiber  of  swHuns  of  which  the  line  nrfght  be 
OMspoeed.  Dr.  Stenans  had  shown  practically 
that  an  stooltic  railway  wonld  answer  over  short 
distances,  and  the  lecturer  submitted  that  l^ 
making  up  the  line  of  short  lengths,  each  of  which 
was  automatically  rendered  electrical  in  its  turn, 
the  difficulty  ariaiog  from  leakage  over  an  extended 
line  was  overcome.  He  showed  the  working  of 
the  system  by  means  of  a  model  circular  railway 
about  10ft.  in  diameter,  divided  into  four  sections ; 
and  he  pointed  out  that  its  arrangement  afforded 
zneans  by  which  an  apparatus  in  a  signal-box 
would  show  over  what  section  a  train  was  moving. 
Means  could  also  be  provided  by  which  a  train 
upon  one  s-iction  would  effectual! v  block  the  sec- 
tion behind  it,  so  as  to  prevent  all  risk  of  collision 
by  a  following  train. 


WHALES- 


.0' 


JN  the  3rd  of  November,  1827,  an  enormous 
whale  was  observed  floating  on  the  surface 
between  Bdlgium  and  England.  It  was  captured 
and  brought  to  shore  near  Oatend,  where  it 
awakened  lively  interest.  The  skeleton  of  this 
animal^wfaich  was  85ft.  long — was  mounted  and 
exhibited  in  many  of  the  capitals  of  Europe,  Lon- 
don included.  It  was  afterwards  taken  to  the 
TTnitod  States,  and  European  $avant8  appear  to 
have  lost  sight  of  it.  Some  ten  veara  ago,  how- 
ever, the  fact  transpired  that  this  once  famous 
whale  had  turned  up  at  ia^Kasao  in  Russis^wasthete 
bought  by  sooie  magnate,  and  pressnted  to  the 
Imperial  Academy  of  8oiencee  of  St.  Petersburg. 
It  IS  now  lodged  in  a  comer  of  the  Zoologteal 
0-ardens  in  that  metropolis,  under  a  shed  which 
affords  but  scanty  protection  from  the  elements. 
The  ground  is  Uttered  with  bonee  that  have  fallen 
from  It,  and  can  be  taken  aw;^  by  any  who  may 
desire  some  souvenir  of  their  visit. 

Such  is  the  account  of  M.  Yan  Beneden,  the 
weU-known  Belgian  natvralist,  who  has  made  the 
history  of  this  whale,  and  the  observatioos  to  which 
it  gwe  occasion,  the  basis  of  an  interesting  leotnee 
on  the  progress  of  eetolosy,  latelr  dehveied  at 
a  public  stance  of  the  flelgian  Academy.  We 
propose  to  give  here  an  aooonnt  of  what  he  states 
regarding  the  zoological  position  of  this  animaL 

The  Oatond  whale  is  a  Balflsnoptem,  this  being 
the  genus  which  eoinpriies  the  so-called  Borqnals 
or  Piked  whales.  Here  let  it  be  said  tbat  the 
Family  of  Balssnidss  or  Toothless  whales,  aomprises 
tiie  genera  Baleena,  to  whieh  the  Greenland  or 
"  Bight"  whale  beloni  ''  *  —  • 
(the  hvmp- backed  n 
Finner  whales  proper, 
position  of  the  animal  in  question  ? 

In  1827,  when  it  was  oaptored,  and  later,  when 
its  skeleton  was  shown  throughout  Europe,  the 
most  eminent  naturalists  were  unable  to  determine 
this  point.  While  the  whale  was  in  Paris,  Cuvier 
had  a  plaster  east  taken  of  the  cavity  of  the 
Oranium,  and  this,  recently  found  by  Ckrvais,  con- 
tains no  indication  on  the  subject.  Ouvier  sup- 
posed that  there  was  one  species  proper  to  tie 
Mediterranean,  and  the  differences  of  size  observed 
in  skeletons  from  the  North  Hea,  were  to  him  the 
result  of  mere  differences  of  age.  He  really  had 
not  sufficient  data  for  a  precise  opinion. 

]^ow  that  skeletons  of  most  of  these  ani- 
mals are  known,  it  can  be  affirmed  that  there 
are  four  distinct  species  (of  BaliBDOptera),  quito 
different  in  size,  character,  and  mode  of  Ufe,  and 
that  theee  specMs  are  no  lem  known  to  whalers 
than  to  naturalists. 

The  first  is  the  small  Balasnoplmm,  skeletons  of 
which  are  to  be  found  in  most  of  our  museums.  It 
i$  the  BalsBooptera  rostrata  of  Fabriciui.    It  does 


f  to  wmen  tne  ureemana  or 

ongs,  Balonoptera,  Megaptera 

whales),    and  Physalus,  the 

wr.    What,  then,  is  the  exact 


not  exceed  30ft.,  and  one  could  not  confound  it 
with  any  other  animal.  It  has  yeUow  fins,  and 
the  vertebrffi  do  not  exceed  48. 

The  second  species  is  much  more  rare;  only  a 
few  skeletons  have  been  obtained,  one  of  whidh  is 
in  Berlin,  another  in  Brussels.  It  has  the  name  of 
Baissnoptera  laticops,  or,  better,  Borealis  (the  name 
given  by  Lesson  before  Qn,y),  attains  dOIt.  to 
40ft.,  and  has  more  than  48  vertebrss. 

The  third  species  is  the  most  common :  it  is  the 
BalsBuoptera  musoulus.  This  is  the  animal  which 
Cuvier  believed  peculiar  to  the  Mediterranean. 
It  does,  in  fact,  sometimes  penetrato  into  this  sea, 
and  is  the  only  species  the  ancients  knew.  It  attains 
some  60ft,  and  its  fins  are  always  striated. 

The  Ostend  skeleton  belongs  to  the  touith  spedes, 
which  attains  80ft.,  and  the  fin  of  which,  dark 
and  shiny,  cannot  bo  mistaken  for  those  of  other 
species.  It  is  generally  known  as  the  Belienoptera 
Sibbaldii ;  M.  Van  Beneden  considers  it  should  be 
called  the  BalsBooptera  d*Ostende  (as  the  much 
earlier  name).  In  Greenland  it  is  called  the  Tun- 
nolik,  in  Iceiaad  the  Steypieydre. 

The  skeleton  of  Ostend  was  long  the  only  one  of 
its  species ;  bat  this  is  no  lonmr  tbe  case.  There 
are  others  in  London,  Hull,  Edinburgh,  Gotten- 
borg,  Stockholm,  and  a  couple,  male  and f emale,  will 
shortly  be  possened  by  Pans,  obtained  by  Professor 
Pouchet  last  year  in  ttie  Yaranger  Fjord,  at  Tadsd, 
where  they  are  fished  during  the  summer  months. 

Considering  the  observations  recorded  of  their 
passaffe  in  Baffin's  Bay,  in  the  waters  of  Iceland, 
and  of  the  Loffoden  Islands,  and  their  periodical 
appearance  in  the  North  of  Norway,  it  mav  be  said 
that  this  species  is  an  animal  of  the  North  Atlantic. 
As  for  the  individuals  that  have  been  otptored  on 
the  coasts  of  Belgium,  England,  SooUand,  or 
Sweden,  they  are  probably  vagabonds,  repudiated 
perhaps  by  their  land,  or  sick  and  wounded  indi- 
viduals that  have  left  their  usual  haunts. 

Are  these  aaimals,  which  live  on  tbe  Greenland 
(Coasts,  and  pass  from  B<iffin*s  Bay  to  the  entrance 
of  the  White  Sea,  confined  to  the  Atlantic  Y 

Captain  Soammon,  who  may  be  called  the 
Scoresby  of  tbe  Paoifio,  has  caref ullv  studied  the 
marine  animate  of  that  Ocean ;  he  has  occupied 
himself  with  BalsBosB,  Megaptoto),  andBalanop- 
terse,  and  one  cannot  but  l^  atruek  on  com|>ariug 
the  species  he  describes  with  those  known  in  tbe 
Atlantic.  There  is  in  the  Pacific  a  small  BalaQoop- 
tora  not  attaining  SOft.,  and  another  which  exceeds 
80ft.,  and  the  special  characters  of  the  skeletons 
and  the  fins  recall  so  completely  two  of  our  speeiee 
that  one  cannot  refuse  to  recognise  affinity. 

Between  the  large  and  thesnaall,  there  is  another 
of  middle  size,  Balcenoptera  velifera,  which  also 
recalls  our  intermediate  species.  We  cannot  doubt 
that  the  large  Balaeaoptora  sulphurea  or  **  sulphur 
bottom*'  of  the  Americans,  corresponds  to  our  0«tond 
animal,  and  the  Baheooptera  Davidsonii  to  otw 
small  Bostrata.  The  intermediato  species  Balnnop- 
tera  velilera  aqppears  to  be  our  Balsdnoptora  mus- 
ealns. 

Prof.  Turner  relates  that  an  experienced  whaler 
had  said  to  him  when  he  was  difseoting  a  lar^ 
Balseooptora,  that  he  had  of  ton  seen  this  animal  in 
the  Northern  Seas,  and  that  it  wsa  called  silver 
bottom  on  aooonnt  of  the  sHvery  appearance  of  part 
of  its  body.  The  word  <*sUvoff  bottom"  seems  to 
have  become  in  the  sailor's  month  **snliiliiw 
bottom."  This  same  opinion  is,  moreover,  expmmed 
by  Prol.  (Sope,  of  Philadelphia.  Tbe  solphtir 
bottom  is  the  largest  species  (he  says),  and  it  is 
the  same  animal  that  haunts  the  North  of  the 
Padfia  and  the  North  of  the  Atlantic.  It  is  found 
on  the  coasts  of  California  from  May  to  Sep- 
tdmbcor* 

If  we  consider  that  it  Is  the  same  free  whale  that 
haunts  both  the  Sea  of  Oehotsk,  Baffln*t  Bay^  and 
the  waters  of  Spitzbergen,  the  same  species  of 
Megaptera,  of  Cachalot,  of  Meioga,  of  Grindewal, 
andmany  other  Cetaceans,  we  neea  not  be  surprised 
to  find  also  the  same  Balseuoptera. 

The  same  forms  are  reproduced  in  the  wators  of 
our  Antipodes.  The  British  Museum  received  not 
long  ago,  a  skeleton  from  New  Zealand,  quito 
sinmar  to  our  small  Balonoptara,  and  by  the  side 
of  these  lives  a  species  whioh  attains  80ft.,  and 
whose  fins,  vertebra,  and  ribs  correspond,  both  in 
number  and  form,  to  those  of  our  lar^e  spedes. 

A  like  observation  may  be  made  with  regard  to 
the  South  Atlontie.  A  son  of  M.  Van  Beneden,  in 
a  recent  visit  to  Brazil,  found  in  the  species  eailed 
Balmoptora  bonnaeeis,  all  the  distinctive  features 
of  our  Bostrata. 

The  exposS  given  by  M.  Van  Beneden,  in  this 
lecture,  proves  clearly  that  our  knowledge  of 
cetaceans  has  undergone  large  extension  within  the 
last  fifty  years,  though  from  the  nature  of  the  ease 
great  cumoulties  are  eneountered.  We  eonolude 
with  an  an^edoto  in  the  lecture,  which  illustrates 
this,  and  also  the  activity  and  energy  of  Holboll,  a 
governor  of  Greenland,  now  dead.  One  day 
Eschricht  wroto  to  him,  asking  for  the  brain  of  a 
wliale,  as  this  organ  in  cetaoeans  was  not  well 
known.  Tbe  letter  was  hardly  gone  when  Eschricht 
bethought  himself :  **  My  friend  HolboU  wiU  think 
me  crazed,  to  ask  such  a  thing.  Even  if  he  were 
an  anatomiflti  how  would  ho  take  it?*'    And  he 


regretted  not  bein^  able  to  send  anotksr  Isttsr 
rebractinpf  the  foolish  request,  rrhere  was  aalj 
one  courier  to  Greenland,  leaving  in  sptiaa.)  Wlnt 
was  the  astonishment  of  the  Copenhagen  Pmfanor 
to  receive,  by  return  of  the  courier,  a  osik  ol 
spirits,  in  which  he  found  a  eomplele  btiift  d  s 
hump-backed  whale  of  ordinary  size,  pviidly 
preserved  in  its  bony  case. 


IX)KE8TIC  BLECTBIC  UOHniA, 

ALBCTUBE  on  electric  incandssoent  Im^i 
suitable  fur  domestic  lighting  was  dofirved 
in  the  concert -room  of  the  Cr>8talPalaoelsstwiek 
by  Professor  Silvanus  P.  Thompson,  of  the  Usi- 
verdty  College,  Bristol.  So  far  back  ss  1841  tbe 
attempt  had  oeen  made  to  conatruct  littts  elseUe 
lamps  by  enclosing  in  glam  bulbs  thin  irirsi  of 
platinum  or  thin  strips  of  carbon,  whidi  «  ik 
passage  of  an  deetrlc  current  grew  wUts  hst. 
lliis  method  of  procuring  light  from  deetrie  car- 
rente  was  revived  in  187$  by  Mr.  Edison,  vko  tl 
first  attempted  to  construct  platinum  lampi,  wbU^ 
however,  in  spite  of  many  ingaaious  oontunaMi 
to  protect  them  from  over-heating,  could  sot  te 
kept  from  fusing  up.  Eventually  Edison  Mt&d 
upon  a  filament  of  carbon,  but  not  before  a  aauhr 
suggestion  had  been  made  by  Mr.  Swan,  of  Ket* 
castle.  Edison  prepared  his  filaaenU  fro*  fcsnhrw 
fibre,  Svran  from  cotton  thread.  In  Mk  cms 
the  carbonised  fibre  was  fixed  in  a  eaall 
pear-shaped  globe,  and  exhausted  as  jMrieeOj 
as  possible  of  air  by  a  mercurial  au-pamp.  , 
A  filament  of  carbon  thus  treated  becsiat  y 
elastic  as  sted.  Similar  lamps  had  bemoan* 
struoted  by  Lane-Fox  and  by  Maxim,  wifr  digbt 
differences  of  detail  in  the  manufaotuie.  Thm 
little  lamps  gave  a  light  of  about  equal  bri^tnm 
to  one  bright  gas-jet.  They  were  destined  towoik 
a  revolution  in  domestic  ligbtiug,  since,  whcani^ 
plied  by  currents  from  a  central  station,  tiaj 
would  not  only  be  cheaper  than  ra,  but  would  bi 
far  more  readily  managed  ana  kspt  in  otte. 
There  was  no  unhealthy  smoke  or  pfodaetoof 
combustion  produced,  very  little  heat>  no  Aill» 
and  no  risk  of  explosion.  The  ineandesosaihmi 
lent  themsdves  with  extraordinary  fadifytDttd 
purpose  of  decoration,  and  would  doubtless  nfiflj 
become  the  fashionable  mode  of  lighting.  Tk 
experience  of  the  Savoy  Theatre  showed  tkt  & 
was  practicable  to  apply  them  to  a  large  boildis^ 
The  public  safety  demanded  that  no  time  be  lost  a 
making  deotric  lighting  imperative  ia  allpdib 
buildings.  It  ought  also  to  be  made  compdnyb 
use  electric  lamps  in  coal  mines.  In  a  few  daijt 
the  experiment  would  be  tried  of  lighhag  thi 
Holbom  -  viaduct  and  surrounding  nooses  h 
Edison's  lamps  from  a  central  station.  Tbii  rvoU 
be  but  a  small  sample  of  the  method  in  wtati 
domestic  electric  lighting  could  be  earned  out  oe  t 
large  scale.  The  lecturer  predicted  tor  this  mttd 
of  hffhting  results  far  more  important  end  «Ue- 
reaching  than  those  which  any  ottmr  kindef  slsolBc 
lighting  oonld  possibly  attain. 


ELEHEHTABY     LESSONS    OT  HT 
PLATE  PHOTOGBAPHT.-in ' 
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The  Dark  Boom. 
.UK  young  friends  wiU  nnderstand  thit  fti 
'    plates  which  they  are  about  to  wotkwiAs< 
oT the  most  *' exalted  sendtivenees ; **  tMoto 
my,  a  very  small  amount  of  light allotred Is siI«b 
them  will  produce  a  cbaege  whieh  msy  be  iwi 
viuble^    We  must  explain*  however,  that  it  ii  hJ 
oertain  ray0  of  light  whids  have  ths  psM  « 
making  the  change  which  we  mantioii    4",?f 
readers  who  have  a  little  knowledge  d  jkp^ 
sdenoe,  know  that  white  lighi  is  in  rsalily  s  ob* 
bination  of  light  of  all  the  beautiful  coloan  vub 
we  see  in  the  rainbow,  and  that  if  we  ?^f^^^ 
white  Ught  through  a  prism,  it  wiU  be  Mm^ 
into  all  these  coloun.  Theorder  of  titeai>-^{m 
indigo,  blue,  green,  yellow,  orange^  •"^"f/ wT 
at  the  beginning  of  the  list  are  caUad  nf>*fS 
refrangibUity,   thoee  at   the   end,  »iJ»  "J.^ 
ref rangibility.    Now,  it  is  a  euriout  fs^  ^^S^ 
photographic  change  idiich  is  ^o'^*'^*!^?. 

J»late  is  worked  entirely  by  the  my«  d  «F*' 
rangibility,  prindpally  by  tbe  violet  an* ft*"*' 
whioh  are  aaid  to  be  ^'actinic";  ^f*"**^  tto«J 
which  is  said  to  be  *'  non-actinic,"  bai  »*^  "Pl" 
all.  Were  it  not  for  this  peculiar  fact,  P^^55JK 
would  be  almobt  impoMible,  becansswsccatfP^ 
no  light  in  which  we  could  manipolati  <>*  ?T" 
without  their  bdng  affected  and  c«"«?^*2[- "L 
•troyed.  As  it  is,  however,  we  obIj  wf^m 
secure  some  place  illuminated  by  t>»» 'J*'"^ 
do  not  have  any  photogcaphie  •«*"»♦*"*  ^ 
work  quito  fredy.  In  other  words,  w»  uw  *^T 
lighted  with  only  red  hght  in  »*»***?^5 
Photographers  give  such  an  apartamt  tto^*f^ 
**  dark-room,"  although  the  Ism  i»»*^*^ 

•  ConasnssA  from  the  i*iiiir»l'r  ^^ 


J 
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Intk«dafk-i06Mi,  tlieiiy  we  fcofose  to  giia  vihai 
hinU  wt  ooDiidfr  neoeMary  lor  the  beginaer.    Any 
roomordoaet  from  which  ail  the  outer  rajrs  of 
light  can  be  shut  off  may  be  oonyerted  into  a  dark- 
room in  which  piatei  may  be  changed  and  deve- 
loped. If  a  room  having  a  liuk  and  water  tap— eay 
the  faatry-H^an  be  **  anneaMd,"  tbe  trouble  will  be 
melly  redoeed ;  but  it  ia  quite  poieibly  to  make 
ihift  with  a  pail  for  a  sink,  and  a  water  jug  instead 
of  tbs  tap.     We  have  aaid  that  it  ia  neoeaaary  to 
ihot  oat  entireljT  all  outer  li^ht.  This  pre-auppoaea 
theoM  of  attifioial  light  for  illuminating  the  apart* 
meat  with  the  neoeaaaxy  red  or  non-actinic  ught. 
We  consider  that  until  such  time  aa  the  atudent 
Mfli  his  war  to  fitting  up  a  penmanent  dark-room, 
'  be  will  find  it  beat  to  work  with  artificial  light. 
Then  are  lamps  conatructed  especially  for  the  pur- 
pose of  giTing'^aafe"  light  aold  by  all  deakra  ia 
photographic  apparatus.    Theae  uae  either  gaa,  oil, 
or  oandiea,  and   all   consist   of   an  arrangement 
wharebj  the  air  neoeaeary  to  aupport  oumbuatfion  ia 
intBoduosd  by  paeaagee  which  will  not  allow  white 
hlhl  to  find  ika  way  out,  the  colour  of  the  light 
bang  modified  by  funnels  of  ruby  glaaa,  or  ahaaea 
mbr  paper  or  olotb.    The  gaa  and  oil-lampa  are 
mafia  to  be  referred  to  the  candle  arraagementai  aa 
with  the  former  it  ia  poasible  to  raise  or  lower  the 
hghtatwiU. 

All,  then,  that  the  photographer  haa  to  do,  ia  to 
find  some  email  room  or  closet,  which  be  can  make 
quite  dark,  in  which  he  can  have  a  plain  deal  table 
towotknpon,  and  topurehaaea  **dtirk-roomlamp  " 
from  a  paotogzaphio  apparatus  dealer.  Our  de- 
scription of  dark  rooms  would  not,  howcTor,  be 
.  complete,  unless  we  say  something  about  the  fitting 
ap  of  a  pennanent  photographic  room  in  which  aU 
the  operatiuns,  including  the  manufacture  of  the 
plates,  may  be  conducted. 

A  window  is  needed  whereby  the  neoesaary  light 
ii  iotrodnoed.  It  should  be  about  two  feet  long, 
bj  one  loot  six  inches  high,  and  should  be  glazed 
with  one  thickness  of  rut>y,  and  one  thickness  of 
oraage  glass.  On  the  inside  there  should  be  a  blind 
of  red  Turkey  cloth,  which  can  be  raised  and 
lowered  at  will.  Thia  is  to  reduced  the  amount  of 
Ught  when  the  son  ahinee  direct  on  the  window,  or 
when  the  prooea s  of  plate  manuf aoture  goes  on.  A 
link  made  of  gUued  atoneware  should  lukve  the  top 
edge  about  two  feet  aix  inohea,  or  two  feet  eight 
tnchse  along  the  floor.  The  operating  table  should 
be  coTered  with  sheet  lead,  with  a  yexy  narrow  and 
bw  ridge  round  all  the  sides  except  that  next  to 
the  sink,  it  should  hare  a  very  alight  iooUne  in  that 
direotioay  and  ahould  have  the  aheet  lead  **  dreaaed  *' 
oTor  the  edge  of  the  aink,  ao  that  idl  apillinga  may 
find  their  way  into  it  There  ahould  be  a  narrow 
shelf  about  four  inohea  above  the  level  of  the  table 
and  aink,  and  extending  along  the  whole  length  of 
both  of  them.  On  it  is  pltM:ed  the  lamp  when 
artificial  light  is  uaed,  aa  when  woxkinff  at  night, 
and  the  bottlee  of  aolutiona  actually  used  for  deve- 
lopment. The  lower  edge  of  the  window  should  be 
aa  inch  or  two  above  tbla  ahelf .  There  ahould  be 
a  shelf  about  aix  inohea  below  the  operating  table, 
on  which  the  flat  developing  dikhes  may  be  kept. 
There  ahould  sUso  be  a  table  on  which  the  levellmg 
slab  may  be  plaosd  when  the  manufacture  of  plates 
is  oommeaoed.  Above  it— or,  in  fact,  along  all 
available  space  of  the  walls— shelves  may  be  fixed 
for  carrying  bottles,  &c. 

A  space  is  reserved  for  the  drying  cupboacd,  used 
in  manufacturing  plates.  Above  it,  and  with  its 
lowest  edge  about  three  feet  higher  than  the  floor, 
should  be  fixed  an  ordinary  cupboard,  with  a  door 
QleeiBg  light-Ught.  In  this  may  be  plaoed  plates 
or  anytiung  sensitive  to  light,  which  would  be  de- 
stroyed if  left  about,  for  it  must  be  undexatood 
that  even  light  of  the  deepeat  mby  red  will  in  time 
Mt  upon  a  aeoaitive  plate. 

Oouhla  doors,  whereby  the  photographer  may  go 
out  or  in  without  letting  any  light  enter,  are  ad- 
visable. 

Pkovialon  most  be  made  for  ventilating  the  room 
without  letting  ia  light.  There shouldbe  at  leaat  one 
common  gas  jet  for  lighting  up  the  room  when  ne 
sensitive  }>latea  are  about,  so  that  solutions,  &o., 
pay  be  mixed  with  comfort,  and  there  should  be 
provision  made  for  attaching  several  rubber  tubes 
with  the  gas  pipes  for  connecting  vrith  Bunsen 
burners,  &o. 


HOTB  OH  THE  PHOTOaEAPHIC 
SPZCTBini  OF  THE  GREAT 
ITEBULA   Ur    OEION.'' 

By  WnjjAM   Htjooms,  D.O.L.,  LL.D.,  F.E.S. 

T  AST  eTeniag  (Kerch  7)  I  snooeeded  in  obtaining 
±1  a  photograph  of  the  spectrum  of  the  great 
ntbida  in  Orion,  extending  from  a  little  below  F  to 
beyond  M  in  the  ultra-violet. 

The  same  spectroeoope  and  special  arrangements, 
attached  to  the  18in.  Oassegrain  telescope  with 
meiaUio  speonlum  belonging  to  the  Boyal  Society, 
were  enployad  which  have  been  deeoribed  in  my 


*  A  paper  read  before  the  Boyal  Society 


paper  on  "The  Photograpfaie  Speotra  of  Stars" 
{FMl,  Trans,  1880).  The  expoewo  wae  limited  by 
the  coming  up  of  clouds  to  forty -Ave  minutes. 
The  opening  of  the  slit  was  made  wider  than 
during  my  work  on  the  stars.  The  photographic 
plate  shows  a  spectrum  of  bright  linea,  and  sdso  a 
narrower  continuous  spectrum  which  I  think  must 
be  due  to  stellar  light.  The  bright  atara  forming 
the  trapeaium  in  the  **flsh*s  month  "  of  the  nebula 
were  kept  doee  to  the  side  of  the  slit,  so  that  the 
light  from  the  adjacent  brightest  part  of  liie 
nebula  might  eater  the  slit 

Outside  this  stronger  continnous  spectrum  I  sus- 
pect an  exceedisgljT  faint  trace  of  a  eontinuous 
spectrum.  In  the  diagram  which  accompanies  thia 
pai>er  the  spectrum  of  bright  lines  only  is  shown, 
which  is  certainly  due  to  the  light  of  the  nebula. 
In  my  papers  on  the  visiMe  spectrum  of  the  nebula 
in  Orion,  and  other  nebuls  {FhiL  Trwu.  1864,  and 
1868),  I  found  four  bright  lines.  The  brightest 
line,  wave-length  5,006,  is  coincident  with  the 
less  refrangible  component  of  the  double  line  which 
is  strongest  in  the  spectrum  of  nitrogen.  The 
second  Ime  has    a    wave-length  of    4,967   on 

Angatrdm*8  scale.  The  other  two  lines  are  coinci- 
dent with  two  lines  of  hydrogen,  H3  or  F,  and  H7 
nearO. 

In  the  photograph  these  lines  which  had  been 
observed  in.  the  visible  spectrum  are  faint,  but  can 
be  satisfactorily  recognisdd  and  measured.  In 
addition  to  theae  known  linea  the  photograph  ahows 
a  relatively  atrong  line  in  the  ultra-violet,  which 
hasa  wave-length  3,730  or  nearly  ao.  The  wide 
slit  does  not  permit  of  quite  the  aame  accuracy  of 
determination  of  poaitlonaa  was  possible  in  the  case 
of  the  spectra  of  stars.  For  the '  same  reason  I 
cannot  be  certain  whether  thia  new  line  ia  really 
aingle,  or  ia  double  or  multiple. 

Thia  line  appeara  to  correapond  to  ^  of  the  typical 


that  tiie  gases  used  for  absorption  should  be  intio- 
duoible  without  the  liquid  being  ezpoeed  to 
evaporation,  and  that  the  absorbed  quantity  of 
gas  should  be  capable  of  ascertainment  with 
aooaimoy.  These  conditions  were  fulfilled  in  a 
aomewfattt  modified  dilatoMeter,  for  partioolani  e< 
whi^  and  ita  mode  of  use,  we  must  refer  to  the 
originaL  The  gasea  employed  were  atmospheric 
air,  nitrogen,  oarbonio  oxide,  oxygen,  hydrogen, 
and  carbonic  acid. 

The  resxdts  of  experiment.  ooUeeted  in  a  table, 
prove  that  the  increase  of  volume  of  water  is 
proportional  to  the  quantity  of  gaa  absorbed:  a  law 
previously  arrived  at  by  Meesrs.  Macfcenxia  and 
Nichols,  also  by  Nichols  and  Wheeler,  for  oarhooie 
acid  and  ammonia.  It  may  therefore  be  oon- 
eluded  (the  author  says)  to  have  general  validity, 
at  least  within  the  limits  of  accuracy  of  tha 
investigatioa. 

Calling  the  increase  of  volume  of  the  liquid 
through  absorption  of  unit  volume  of  gas  2,  and  the 
coefScients  of  absorption  &,  Herr  Angstrom's  ex- 
periments with  distilled  water  yieU  the  following 
valuae: — 

Gas.                     d  0 

Nitrogen 0'00145  00203 

Atmospheric  Air..  000140  0-0247 

Carbonic  Oxide  ..  C00127  0  0329 

Oxygen 0  00119  0  0193 

Hydrogen 0-00106  0  0411 

Carbonic  Acid....  000125  1*7967 

It  would,  perhaps,  be  premature,  Herr  Angstrom 
remarks,  to  draw  from  the  valuea  arrived  at  any 
oonoluBions  as  to  the  nature  of  absorption.  One 
fact,  however,  may  here  be  specially  noted— via., 
the  small  difference  of  the  values  of  the  expanaion 
for  ^aaea  which  have  otherwise  very  different 
physical  and  chemical  properties.    This  is,  doubt- 
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spectrum  of  white  stars.  In  theee  stars  this  line  is 
less  strong  than  the  hydrogen  line  near  G-;  butin 
the  nebula  it  is  much  more  intense  than  H7.  In 
the  nebula  the  hydrogen  lines  F  and  Hy  are  thin 
and  defined,  while  in  the  white  stars  they  are 
broad  and  winged  at  the  edges.  The  typical  spec- 
trum has  been  added,  for  the  sake  of  comparison, 
to  the  diagram. 

I  cannot  say  positively  that  the  lines  of  hydrogen 
between  Hy  and  the  Une  at  3J30  are  absent  If 
they  exist  in  the  spectrum  of  the  nebula,  they  must 
be  relatively  very  xeeble.  I  suspect,  indeed,  some 
very  faint  lines  at  thia  part  of  tne  spectrum,  and 
possibly  beyond  X  3,730,  but  I  am  not  certain  ef 
their  presence.  I  hope  by  longer  ex^ures  and 
with  more  sensitive  plates,  to  obtain  infomation 
on  this  and  other  pomts.  It  is,  perhaps,  not  too 
much  to  hope  that  the  further  knowledge  of  the 
spectrum  of  the  nebulaB  afforded  us  by  photography, 
may  lead  bv  the  help  of  terrestrial  experiments  to 
more  definite  information  as  to  the  state  of  things 
existing  in  these  bodies. 

P.8. — In  the  woodcut  the  new  line  is  made  broader 
to  indicate  its  great  relative  intensity,  and  not  to 
show  its  exact  breadth. 


EXPAirsioir  OP  water  TxsoireH 
ABSofipnoir  OF  oases. 

PAST  researches  on  the  absorption  of  gases  by 
liquids  have  been  limited  mamly  to  determin- 
ing the  coefficients  of  absorption,  that  is,  to 
ascertaining  the  quantities  of  the  gases  that  are 
absorbed  under  special  conditions.  The  changes  of 
volume  and  density  due  to  absorption  have  been 
but  little  inveatigated,  and  auch  inveatigation, 
when  it  has  occurred,  has  \i990.  confined  to  a  few 
(^aseethat  are  strongly  absorbed.  The  expansion 
of  liquids  in  oonaequence  of  weak  absorption  has 
recently  been  made  a  subject  of  inquiry  by  Herr 
Knut  Angstrom,  who  has  a  paper  on  the  general 
subject  in  the  February  number  of  the  Annalen  der 
Fhysik,  This  includes  the  description  of  the 
aemewhat  simple  apparatus  he  uaed,  and  thereaults 
furnished  in  absorption  of  various  gases  by  water. 
With  regard  to  the  method  of  exact  determina- 
tion of  thtt  volume*  change  in  weak  absorption,  it 
was  seen  to  be  desirable,  that  each  determination 
of  volume  should  be  made  at  constant  temperature, 


less,  beeaasa  wa  have  not  here  to  do  with  a 
chemieal  phenomenon,  and  that  the  molecuka  of 
the  gases  m  absorption  enter  the  liquid  in  a  free 


A  ealoulation  of  the  oo«ei&cients  of  expansion, 
through  absorption,  for  some  easily  condensable 
gases  from  older  and  less  exact  determinations, 
gave  for  muristtio*acid  gas,  I  »  0-00097;  for  am- 
monia, E3  0'00O77;  and  for  salphurous  add,  » 
0  00091.  These  values  are  pretty  near  those  found 
above,  so  that  a  qualitative  distiaction  between  the 
absorption  uf  easily-eondeasahle  gases  and  per- 
manent gases  does  not  seem  to  be  warranted.  Thia 
is  still  more  olear  on  oomparison  of  nitrogen, 
hjdfogen,  and  oarbonio  aoid ;  the  first  two  are,  at 
0^  0.,  and  ttie  psessure  required  to  compress  them 
to  »volmme  eocresponding  to  the  volume-increase 
of  the  liquid  in  abaorption»  still  permanent,  while 
the  last  has  passed  into  liquid  condition.  Tet  the 
ooefieient  of  expansion  through  absorption  for  the 
last  gas  Ues  between  those  lor  the  first  two.  **  For 
the  rest,"  says  Hecr  Angstrom,  **  the  gas,  in  ab- 
sorption, loasa  the  propertiee  belonging  to  it  as  a 
gas,  especially  the  great  mobtlitv  of  the  molecules, 
siaca  this  is  opposed  by  that  of  the  molecules  of 
Uquid." 

Finally,  Herr  Angstrom  compared  the  coeffidenta 
of  expansion  through  absorption  with  the  oosk- 
pressibility  of  the  gases,  and  found  that  the  seiiei 
IS  the  same  for  both  properties. 


LEOIUilE  EXPBBIXENTS. 

AN  experiment  for  exhibiting  the  change^  in 
weight  that  .attends  oxidation  or  reduction, 
without  the  aid  of  a  chemical  balance,  ia  given  1^ 
Max  Boaenfeld.  A  modified  form  of  hydrometer 
takea  the  place  of  a  balance.  The  ordinary  aae- 
charometer  haa  attached  to  its  upper  end,  by 
means  of  sealing-wax,  a  piece  of  strong  wipe, 
about  4in.  long,  and  to  the  other  end  of  the  wire 
is  fastened  a  glass  cup,  made  by  cutting  the  end 
off  a  test-tube.  Ou  the  cup  is  placed  a  piece  of 
platinum  foil  to  hold  the  substance  to  be  burned  or 
reduced.  The  instrument  is  so  adjusted  that  a 
weight  of  0*8  to  1  ^ram  on  the  foil  will  cause  it  to 
sink  until  the  wire  is  a  little  wav  under  water.  It 
now  resembles  a  Nicholson's  hydrometer,  and  is 
very  sensitive.  To  perform  an  experiment  in  oxi- 
dation, enough  finely-divided  iron  is  put  on  the 
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foil  to  oAOM  it  to  sink  until  tho  And  of  tho  wir«  is 
in  the  wnter.  Th«  foil,  with  iU  load;  U  oirtfolhr 
removffd,  and  bald  ovor  a  flAine  until  th«  iron  u 
oen?«rt«d  into  oxide.  When  oold  it  it  replaoed  on 
theglasi cup,  and  oausM  the  instrument  to  aink 
mntll  the  oup  almost  touches  the  watsr.  To  show 
the  loss  of  weiitht  bj  reductien,  the  foil  is  loaded 
with  oopiMr  oxide  until  theeup  nmt\j  touehes  the 
water.  After  it  is  reduced  to  metaL  of  course,  the 
apparatus  sioln  to  a  much  less  depth.  A  cylinder 
Made  of  copper  oxide  and  ipim  water,  and  well 
dri»d,  osn  be  used  to  show  both  oxidation  and  re* 
duction. 

Bn>ttl«r,  of  Tivnna.  has  reossitlj  deeoribed 
tereral  methods  of  makinf  ^osphorstted  hyvirogen 
for  lecture  expmmeats.  He  plaoes  some  granu- 
late sine  in  a  glass  d*eh,  and  adds  dilute  auliihurtc 
aoU  until  bubbles  uf  l^yditigen  j(as  are  giTen  off 
Mr^.^artj,  but  not  too  n^lj.  He  then  &rowe  in 
a  few  M«oM  cf  <«diaar7  phmhom.  In  a  short 
tiaie  Ue  bubbles  of  gas  bsgin  to  ignite  at  the 
svtfaoe  of  the  l>qnid  with  a  sBght  explosion.  To 
hastM  the  ^NpeimtMB,  ^m  dish  and  its  nontents 
ma?  be  waiUMd  to  112^  Fahr.  on  a  eand-bath,  or 
th«  wceMurj  heat  can  be  g«Mrated  b j  putting  the 
vec  ia  old  erater,  and  pouring  ooDCentratad  snl- 
phcnc  acal   u|koa   it,     if  a   solution   of  cauatte 


aTKtt  vM  oosi:wtrated  hTdruehlono  acid  upon  xinc 
■SUM  aJAptad  a^  tk*  |i«  lii tv^  ft#  Au;^fl>.^^^^fff 
ga\  but  the  Aiiitioa  of  a  few  drone  of  oonoentrated 
a^tcic  acii  produces  the  dsilred  effecL 


USSFTTL   AID   SCIKHIIFIC  H0TE8. 

— »♦* — 

3h^  Bord  BuwUbu  oa  tlia  Anolant 
Wo(^  -Lut  Moadar  Prof.  Bojd  D^wkins  guTe 
^  »h  ef  a  js^^iue  of  lectures  oa  **The  AnSent 
WceM  at  tbe  Time  of  the  Appearance  of  Kan,'* 
as^Ou^  Collagu.  He  saMl  that  it  might  be 
ythgtrf  firm  ^eaaeociatian  of  fiTingwith  extinct 
menakthat  aaaa  made  his  appearance  in  India 
atthe  same  h^v,  so  to  speak,  of  the  geological 
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*^  *!  ^,«W**^>^^  ThTpnSmt 
•*».«*  ?■•€»  »  ^aia  was  shadowed  forth  at 
ftaitsmebjgie  prreimai  of  the  Uving  specsseof 
^!^?*  .?""?5^  ^  *^  pWstooene  aga»  was 
«»«^wia  Assa,  so  that  animals  at  thai  time 
ee^i&«lywajwfar  ftom  one  to  the  other.  The 
mvk  shtep.  f :v  example,  had  been  tracad  from  the 


plwTf  ^  yens 


— ^—  — «.yv  *-«    I  ■■M|iiti,  uu  cm««  MMOWl  2XOIB  UM 

FmanLia  r^t  ttro^  Siberia  hj  the  remains 
wfaAlaytsiied  fea  t^  froxM  mnremes.  and  the 
^T*.  ^  plsBitoes»»  Snrope  was  found 
M^cr^  jtusuied  in  the  froaan  sand  of  ^m 
Siacnsa  zxrea.  Tnisnd,  almost  the  irinle 
■■■■■fc>  wi&  the  exceptum  ol  the 
BSSB,  wvxu  tn  be  found  alee  in  Sibeoa* 
g  or  Crou^a.  Xor  was  Chair  image 
br  Beknuy's  Straits.  TW  musksheep, 
i.b0aa.e£k.  iuadeec,a»d  thei  ^^^^ 

.  .^osreted  iu  the  fitmen  mwd 
r  =  Hxfec^  j£tx  Baj,  aad  had 


haen  &sosrtted  iu  ^e  froaen  mwd  focmiag  the 
sH  =  r^Avfcjtei  Baj,  aad  had  been  tnoed  over 
aHagepactiimuf  North  Isasrina.  It  was,  tiMre- 
<«.  enicK:  thai  &sb  Ama  aad  Afuira  wen 
H::edaHBn  ciaesi^  &an  they  am  wnr»  and  the 
fateti-M  St  tlhsk  coatinuitj  wm  shewn  bf  the 


Xi  ^e  ersth  aafta  State  e<  Centecfcj,  and 


CLntfc  iH  gnmo,  belong  isnwaler  loc.'to 
•m^L.:^  m  arrerf  a  bds  tljisiimi,  and   a  " 

•Htr=-r  :«  ?»£:«.  TW;em'i:aeaaf  fteluBttwo 
mpKZmB.'s  w-::^  vasy  wil^  the  bpimm.  bwt  half  a 
w^  te  mmjis  far  the  ^eaiiftaes  of 


a  a  msL^af  >pTC  great  care  mnst 

'j  ineae  ^^  miitiiig^pot 

bef  rre  nog  it  lor  matting 

^iv£  ocpoor  cr  bronxe 

tii£a?  artirkSBk  vtcn  placed  in 

'^  Z0i  TMsmLj  easenaway.    This 

TT-itfC^j^ly  prTred :  bat  it  mi^lit 


■r-i     %hZ'9^tC  fc-artir  :t^HT 


posntad  out  ^ 


m  m£  pd 


.thatifa 

lamil^iam,  and 
FC  3£.  UT.  mr'-k^  tia.  the  iron  will 
r  siin.  2  ^u.  be  pu^  ts  the  bottom 


^PHC  following  grants  to  learned  Societies, 
X  ^  &c.|  for  the  purposes  of  soientifio  inyesti* 
gation,  appear  in  the  estinnates  for  the  fioancial 
7ear:~The  Meteorological  Council,  £16,300, 
whioh  inolndes  £800  for  the  gratis  supply  of 
foreoasts  to  newspapers;  the  Royal  Bodety, 
£4,000  ;  the  Royal  aaographioal  Sodety  £500, 
apart  from  the  special  grant  for  the  L'*igh- 
Smlth  relief;  ttie  R^yal  Sooiety  of  Edin- 
burgh, £300;  tho  Royal  Academy  of  Kosio, 
£500 ;  the  Irish  Academy  of  Musio,  £300.  The 
reports  of  the  Challenger  expedition  will  cost 
about  £4,100  during  the  year,  and  the  amount 
required  for  the  expeditions  in  connection  with 
the  transit  of  Venus  is  nearly  £16,000. 

The  death  U  announced  of  Herr  J.  J.  Sieyers, 
the  astronomer,  in  his  78th  year. 

Differences  of  opioion  appear  to  prevail  as  to 
the  economy  of  the  electric  liffht ;  for  while 
**  professors  **  assert  that  it  i^  cheaper,  and 
prove  their  statements  on  paper,  we  find  that  it 
is  being  given  up  in  places  where  it  has  been 
tried,  notably  at  the  Victoria  Railway  Station, 
Manchester.  Last  week,  at  the  Saoietj  of  Arts, 
Mr.  Wigham  read  a  paper  on  **  Q-as  for  Light- 
houses,'' in  which  he  had  no  difBoulty  In  show* 
ingthat  gas  was  superior  to  oil,  bat  also  helped 
to  prove  thatit  was  better,  all  things  considered, 
than  the  electric  light.  Prof.  TyndaU  was  in 
the  chair,  and  had  not  a  word  to  say  for  the 
electric  light;  but  referring  to  GaUev  Head 
light,  whioh  is  fitted  up  with  Mr.  Wigham*s 
improved  gas-boming  arrangement,  he  said 
there  oould  not  be  two  opinions  that  the  light 
was  the  finest  of  its  kind  in  the  world.  The 
objections  to  the  electric  lights  are  that  they 
are  obscured  by  fogs  and  mists,  and  give  falro 
ideas  of  distanoe  to  the  mariner.  Steamships 
aruy  however,  being  fitted  with  electric  lamps, 
and  the  " new*'  light  is  to  be  tried  in  the  Law 
Courts. 

An  experimental  train  has  been  fitted  up  by 
the  Eistem  Railway  of  Franca  with  eleotric 
oommunioation  throughout,  with  brakes  worked 
by  electricity,  and  with  eleotrio  lamps.  The  ex- 
periments with  arc  head-lights  for  engines 
are  stated  to  be  unsuccessful,  the  majority  of 
drivers  complaining  that  they  cannot  see  so  well 
on  account  of  the  daixling  Effect. 

Colonel  Webber's  paper  "  On  Telephonic 
Commnnieation,  * '  which  was  announced  for  the 
32nd  inst.  at  the  Sooiety  of  Arts,  has  been  post- 
poned until  after  £«ster. 

F.  W.  Webb,  J.  R^ddrop,  and  M.  H.  Foye, 
of  Crewe,  have  patented  improvements  on 
'   *         patent  of  1879'AueeliQ*s  acetate  of 

."mer  lor  railway  carriages.    The  object 

of  their  patent  is  to  insure  the  solidification  in  a 
orrstalline  form  of  the  acetate  of  soda  when 
allowed  to  odoI  after  having  been  liquefied  by 
heat 

SohiBoeleaad  Mole,  of  Antwerp,  have  patsnted 
a  meana  of  automatioally  playing  musical  in- 
struments hy  pneumatio  and  electro- magnetic 
appUanoes.  The  pneumatic  arrangements  are 
fjr  aouuding-  reads,  and  a  sheet  ox  card,  per- 
forated according  to  the  tune,  makes  and  breaks 
deetrie  oontaet  as  it  traveli. 

At  the  meeting  of  tlis  Scottish  Society  of  Arts 
last  wc^  Xr.  Lang-  read  the  report  of  a  oom- 
aaittoe  on  Mr.  Fraxer's  paper  «  On  the  G;adua- 
tioBof  Thetmotnetera.''  Mr.  Fraz^r  contends 
thit  tlksrmometers  graduated  on  the  same  scale 
for  an  parts  of  the  instrument  do  not  give  cor- 
rect indications  of  low  temperatures,  especially 
thoee  below  aero.  We  thought  that  fact  was 
wufl  known.  At  a  meeting  of  the  Engineering 
I  Sc«lkm,  Br.  Fergnaon  gave  a  lecture  on  dynamo- 
I  efeetrie  michiiMW.  After  illustratiog  the  con- 
of  mechanical  energy  into  electricity, 
;  the  lecturer  proceeded  to  explain  the  distinction 
between  magneto-electric  and  dymamo-electric 
rnn**^*****,  showing  that  the  latter,  in  which  the 
magnet  was  itself  produced  by  an  electric  cur- 
rent, were  capable  of  yielding,  horse-power  for 
horse-power,  the  better  results  of  the  two.  The 
prineii^  o<  the  eleotrio  machine  was  stated  to  be 
magneciaatkm  and  demagnetisation.  A  detailed 
expUnation  was  given  of  the  respective  modes 
,  of  working  of  t^  Gramme,  the  Siemens,  and 
'  the  Bnmh  dynamo  machines ;  the  lecturer  con- 
'  eluding-  with  the  remark  that  the  mode  of  testing 
their  reepec^ve  merits  by  candles  per  horse- 


poKer  was  rather  unsatisfactory,  from  ths  eb- 
cumstance  that  the  number  of  candles  let  doua 
for  a  given  lamp  might  vary  aocoidiiig  totiis 
position  from  whioh  its  light  was  gaoged. 

At  a  meeting  of  the  Liverpool  Samos 
Students'  Association  last  Saturday,  Mr.  Nsc* 
man  Tate,  the  president,  suggested  a  subject  for 
examination  by  the  botanical  section— the  esma 
that  lead  to  non- development  of  fruit  la  dmbi 
and  trees  near  towns,  notwithstanding  profonoa 
of  bloom.  An  instance  was  given  in  the  baaL 
on  the  pistils  of  whioh  one  observer  had  foand 
so  much  soot  as  to  absolutely  prevent  poUenisi- 
tion.  A  paper  was  read  by  Mr.  0,  E.  Milss,  oa 
"  Precious  Gems,"  and  Mr.  J.  Edwsidi 
described  the  process  of  diamond-cutting  ii 
carried  on  at  Amsterdam. 

The  Eames  locomotive  was  tzied  last  week  oa 
the  Lancashire  and  Yorkehire  Railway,  hariag 
been  altered  to  suit  the  conditions  required  is 
passing  another  train.  The  firebox  is  7ft  vide 
and  8ft.  long;  the  tender  carries  4,000  nSeoi 
of  water,  and  10  tons  of  coal.  The  enghehu 
the  cowcatcher,  bell,  and  lamp,  which  sie  ooo- 
spicuous  appendagea  of  the  American  type.  We 
understand  that  it  has  been  introduced  to  ibev 
the  oapalnlities  of  the  Eames  vacuum  Inb^ 
and  also  to  prove  that  it  can  run  witbootit^ 
ping  for  a  longer  distance  than  any  £i|^ 
locomotive.  Not  much  difficulty  is  expenneed 
in  replenishing  the  tender-tanka  without  ilim- 
piug  on  the  Korth- Western  line,  and  posriblf 
an  arrangement  could  be  devised  for  picking  «p 
bags  of  coal  if  it  were  neoeasaiy. 

The  Society  of  Arts  Bill  for  the  Amendsuat 
of  the  Patent  Law  has  been  brought  in  bv  Sir 
John  Lubbock,  Mr.  W.  H.  Smith,  and  Mr.  J. 
C.  Lawrence,  Q  C.  The  second  reading  of  tbe 
Bill  is  set  down  for  Wednesday*  April  6. 

It  having  been  stated  that  Mr.  O.  L.  Wfsgge 
was  about  to  resume  his  obserrations  onBea 
Nevis,  that  gentleman  has  written  to  say  that 
they  will  probably  be  continued  during  tbe  «m- 
mer.  but  no  definite  arrangements  have  yet  beea 
made. 

A  new  pump  for  fifai-oom|>roswnn,  widel 
appe^MB  likely  to  be  serviceable  in  the  labotatorj 
and  in  industrial  operations,  has  been  dseeabed 
to  the  French  Academy  by  M.  CaiUetet.  A 
distingfuishing  feature  is  the  one  of  amsceazy 
colunm  above  a  plunger-piston,  tbe  two  wotkmg 
up  and  down  in  a  vertical  cylinder.  Tbt  gis 
to  be  compressed  enters  by  a  lateral  tube,  in 
which  is  a  stopcock  worked  by  cama.  At  esdi 
revolution  of  the  flywheel  about  I  litre  of  gas  is 
compressed  ;  so  that,  with  an  koar'a  woric,  oas 
mav  obtain  400  or  500  grammes,  e.g.,  ollknid 
carbonic  add  or  protoxide  of  nitrogen,  yfhm 
the  compressed  gas  acquires  auflSfiient  tensua, 
it  raises  an  ebonite  valve  at  the  top  •  f  a  nanov 
passage,  and  passes  through  a  tube  to  tbe 
receiver,  which  is  formed  of  metallic  tubes  ti- 
ranged  in  bundles,  and  communicating^  with  sseh 
other.  In  these,  gas  oompreaaed  to  seveol 
hundred  atmospheres  may  be  kept  ai^* 
Glycerine  or  vaseline  is  used  to  lubricate  toe 
working  parts  of  the  pump.  The  appamtas 
requires  but  a  small  motor  foroe;  tiiereiias 
admixture  of  air,  and  heating  is  avoided,  as  the 
heat  liberated  in  compression  is  spread,  by  wan* 
ment  of  the  mercury,  through  the  mass  of  ^ 
oylindtf ,  whioh  cook  quickly^  without  a  cbta- 
lating  current  of  oold  water  being  reqoiia^ 

A  central  laboratoir  of  electricity  is  to  be 
instituted  in  Paris,  under  the  supreme  diraotvB 
of  the  llGnistry  of  Posts  and  Telegraphs,  thi 
sum  of  325, 000  francs  from  the  profits  of  ^ 
recent  Exposition  will  be  devoted  to  its  oigsni- 
sation  and  maintenance. 

The  objectioaable  dark  coating  which  moA 
bronze  statues  soon  acquire,  wim  the  look  of 
cast-iron,  does  not  consist  (aooording  to  Hor 
Briihl)  oi  sulphuret  of  copper,  as  commoi^y 
supposed ;  but  of  a  mixture  of  coal-dust«  ssad, 
&o.,  with  oxides  of  the  bronxe-metab.  It  '^ 
not  removable,  either  mechanically,  or  by  tnst- 
ment  with  dilute  sulphuric  acid ;  but,  on  ^ 
other  hand,  in  may  be  very  quick^  and  w^ 
pletely  washed  o£f  by  means  of  a  conoeBtzstsd 
solution  of  carbonate  of  ammonia,  applied  wiw 
brushes.  Thereupon  a  layer  of  patina  is  foroed, 
which  guards  the  statue  against  fresh  fomstifln 
of  the  dark  coat.  The  work  should,  of  oounN 
only  be  intrusted  to  skilled  and  intelligeni  aA* 
Another  method  is  to  paint  the  statue,  «^ 
intervals  of  a  few  weeks,  repeatedly  yn»  * 
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MlotioiL  of  20  parts  anhTdroos  yinegar  in  100 
ptrtubone  oil.  The  aoetate  and  oleate  of  copper 
fgUs  thaa  produoed,  form  first  a  tMn  green 
lAjer,  wbiob  hinders  the  attachment  of  dirt  and 
dusti  and  oooasionB  further  patina-formation. 

Some  interesting  results  oonceroing  the  pene 
trabiUtj  of  porous  bodies  hy  air  have  been 
reoentlj  obtained  bj  Herr  Ohristiani,  using 
what  he  calls  a  poroaeope,  which  consists  of  a 
brass  cylinder,  closed  bj  two  capsules,  and 
hiTing,  at  about  the  middle,  an  annular  partition, 
in  which  cylinders  of  the  bodies  to  be  tried  are 
inserted  air-tight.  The  first  substance  he  used 
was  red  beech- wood,  and  with  this  the  motion 
of  one  capsule  induced  a  oorre8X>onding  motion 
of  the  other.  A  buUding-stone  of  the  densest 
Mod  (dinker)  behayed  similarly,  only  a  difierence 
of  phase  was  notioed  in  the  motions.  Old, 
dcj  oak,  iTOcy,  oork,  and  (what  is  specially 
notewotthj)  a  disc  of  a  new  earthenware 
cylinder  of  a  galyanie  element,  prored  quite 
impermeable  by  atmospherie  air.  In  a  later 
series  of  experiments,  different  kinds  of  wood 
were  compared  in  the  fresh  and  in  the  old  dry 
Btate.  llVesh  oakwood  was  here  found  per- 
meable ;  and  this  is  botanically  instruotiye, 
because  moistening  the  end*  surface  of  a  per- 
meable boxwood  cylinder  rendered  it  imper- 
meable. Herr  Chnstiani  has  devised  another 
apparatus  for  measurement  of  the  phenomena, 
ooiuiating  of  two  mercury  manometers,  com- 
monioating  by  means  of  caoutchouc  tubes 
through  the  porosoope,  and  he  will  ere  long 
pablish  obserrations  made  with  this. 

The  well-known  works  of  Krupp  are  now 
oader  contract  with  Brazil  to  supply  18  batteries, 
or  108  complete  field-guns,  within  the  present 
year.  Bonmania  has  lately  ordered  100  of 
Krapp*s  guns,  and  Sweden  and  Norway  30. 
Since  1873  more  than  10,000  guns  have  been 
sent  out  from  these  works. 

The  telephone-oells  or  chambers  in  the  Berlin 
Bsch%Dge  have  double  walls,  with  ashes,  ohiy, 
or  sawdust  in  the  interval.  Under  the  waU- 
papecs  is  cotton- covered  felt  stretched  on  a 
framework,  beyond  which  is  a  lining  of  thin 
pasteboard.  This  is  quite  successful,  and  the 
celld  are  much  frequented.  There  are  at  present 
in  Berlin  two  public  telenhone-rooms,  and  in 
Hamburg  one,  into  which  a  person  may  go 
and,  on  payment  of  about  5d.,  converse  with 
any  one  who  is  in  the  telephone  system  of  the 
city. 

An  instructive  series  of  experiments  on  the 
Faore  seoondarv  battery  has  been  described  to 
the  French  Academy  by  M.  AUard  and  four  other 
physicists.  Thirty-five  elements  (new  model) 
were  employed,  a  Siemens  machine  was  used  in 
charging,  and  the  discharge  was  through  a 
■eriei  of  Maxim  incandescent  lamps.  It  appears 
that  a  work  of  6,382,100  kilogrammetres  was 
Btared  in  the  battery  (being  66  per  cent,  of  the 
work  expended).  Of  this  60  per  cent,  was  re- 
oorered  during  discharge.  ThuS|  the  use  of  the 
aooumulator  involved  a  loss  of  40  per  cent,  of 
the  electric  work  disposable  without  it.  It  is 
pointed  out  that  there  are  many  oases  ui  which 
this  lofs  would  be  fully  counterbalanced  by  the 
adYdntage  of  having  at  hand,  and  quite  at  dis- 
posal, an  abundant  source  of  electricity. 

The  general  proportion  of  carbonic  add  in  the 
air  has  now  been  sufficiently  determined  (in  H. 
Dumas*  opinion),  by  H.  Bieiset's  experiments, 
aa  about  3  volumes  in  10,000.  H.  Domas  sug- 
gests the  importance  of  now  studying  the  vari- 
AtioQs  to  which  it  is  subject  through  great 
moTements  of  the  atmosphere;  and  for  tbis 
purpose  the  approaching  transit  of  Venus 
"Ozpeditions,  to  various  portions  of  the  globe  far 
apart,  afford  a  valuable  opportunity. 

It  has  been  lately  observed  by  Prof.  Detmer, 
that  various  substances  do  not  act  in  the  same 
▼ay  on  living  plant  cells  and  on  ferments. 
Thus,  while  (not  too)  dilute  common  salt  solu- 
tions and  oil  of  cumin  are  very  poisonous  to 
pUnt  cells,  they  do  not  arrest  the  action  of 
diastase  on  starch.  This  is  adverse  to  the  view 
that  Ufe  is  to  be  conceived  as  a  kind  of  ferment 
action. 

The  subject  of  injury  to  health  from  tinned 
meat  has  been  engaging  some  attention  in 
France.  A  Nantes  chemist,  H.  Bobierre,  found 
that  in  many  cases  the  soldering,  hastily  done,^ 
oad  been  such  as  to  bring  a  considerable  surface 
of  the  8(dder  (containihg  sometimes  as  much  as  | 


45  per  cent,  of  lead)  ia  contact  with  the  meat. 
H.  Bobierre  calls  attention  to  the  inequality  of 
legislation  with  regard  to  these  imported  meats, 
and  the  national  products  of  like  nature,  the 
latter  being  now  under  strict  regulations  as  to 
the  mode  of  soldering  (which  were  issued 
in  Angfust  last  after  revelations  by  MM. 
Sohutzenberger  and  Boutmy).  A  rapid  and 
sure  means  of  detecting  impurity  in  the  tins 
employed  in  tinning  haWug  become  a  desidera- 
tum, such  a  means  has  been  lately  submitted  to 
the  French  Society  for  Encouragement  of  Na- 
tional Industry,  by  M.  Maistrasse.  It  is  based 
on  the  different  aspects  presented  by  the  moires 
(or  wavy  combinations)  obtained  with  alloys 
containing  a  neater  or  leas  quantity  of  tin, 
when  the  metallic  surface  is  washed  with  pure 
hydrochloric  acid  mixed  with  a  little  nitric  acid. 
By  patient  and  methodical  researches,  M.  Mais- 
trasse has  succeeded  in  forming  a  series  ot  moire 
types,  tin  and  lead,  in  which  the  proportion  of 
lead  iuQreases  from  1  to  30  per  cent.  ;  the  dif- 
ference, in  this  respect,  between  pure  tin  and 
an  alloy  begins  to  be  very  sensible  whenever  the 
amount  of  lead  exceeds  6  per  cent. 

At  the  Paris  Exhibition,  an  instrument  which 
exdted  much  curiosity  was  thefan-fare  of  M. 
Aden,  a  trumpet-arrangement  which  amplified 
to  the  strength  of  a  hunting-horn  airs  sung 
lightly  into  the  transmitter  of  a  sieging  con- 
denser. The  mechanism  by  which  tlus  was 
accomplished  is  now  made  known  in  Za  Lumiere 
JSUctrique,  It  consists  of  a  horseshoe  magnet, 
having  at  its  polar  extremities  two  fiat  bars  of 
soft  iron  turned  towards  each  other  (so  as  nearly 
to  meet),  with  flattened  coils  not  reaching  the 
extremities.  In  front  of  these  ends  is  a  small, 
very  light  armature,  supported  on  a  small 
wooden  knob,  which  is  attached  to  a  very  thin 
slice  of  pine,  which  forms  the  vibrating 
diaphragm.  It  is  in  front  of  this  diaphragm 
that  the  resonance-case  is  placed,  into  which 
the  trumpet  is  inserted.  The  distance  of  the 
small  ermature  from  the  magnetic  poles  is 
so  regulated  that  at  the  moment  of  action  of 
the  current  a  shock  occurs,  and  the  repetitions 
of  these  shocks  gives  the  resultant  notes.  It 
has  been  attempted  to  apply  the  system  to 
reproduction  of  speech,  but  the  few  words 
obtained  were  so  indistinct  that  the  idea  was 
given  up. 


Prof.  Tyndall  on  lilffht,  Sound,  and  Heat. 
~Oa  Thuraday  week  Prof.  Tyndall,  D.C.L.,  LL.D., 
F.B.S.,  delivered  before  a  crowded  audience  in  the 
theatre  of  the  Boyal  Inatitation,  the  first  of  a 
course  of  three  popular  lectures  on  « The  Be- 
semblaaoes  of  Sound,  Light,  and  Heat."  He 
besan  by  reminding  those  before  him  how  scienee 
had  been  slowly  bmlt  up  from  the  beginning  by 
the  constant  interaction  of  two  factors— the  pheno- 
mena of  nature  and  the  human  mind.  At  first 
observation  by  means  of  the  outward  senses  was 
deemed  sufficient.  But  by  degrees  the  root  of 
thinffs  was  asked  for,  and  this  could  only  be  seen 
by  the  eye  of  the  mind.  He  had  to  speak  to  thorn 
of  wave  motion,  such  as  that  of  the  ocean,  on 
whose  undulations  every  drop  of  rain  exerted  an 
iBflnence.  The  formation  of  ripples  on  lar^e  er 
small  bodies  of  water  was  Ulustrated  and  explamed. 
From  the  discussion  of  the  propagation  of  the 
waves  in  water  the  lecturer  passed  to  speak  of  like 
movements  in  the  atmosphere.  In  an  illustrative 
experiment  sound  was  passed  along  a  series  of 
balls,  each  hung  on  a  metallic  spriiig,  to  render 
visible  what  the  Hon.  Bobert  Boyle  had  called 
**the  spring  of  the  air."  It  was  thought 
that  the  idea  of  the  pulsations  of  sound  had 
suggested  to  the  Huygens  the  explanation  of  the 
phenomena  of  vision  by  his  undiuatory  theory  of 
light.  Newton  and  he  had  wrestled  like  two  giants 
on  this  question,  our  own  great  oountiyinan  in- 
sisting that  light  was  produced  by  the  impact  of 
particles,  whue  his  antagoniit  thought  it  was 
caused  bv  waves  of  luminous  ether  im[>inging  on 
one  another.  The  controversy  was  critically  re- 
viewed at  some  length,  the  chief  experiments  and 
illustrations  being  repeated  with  ail  the  modem 
improvements.  The  laws  of  the  refiection  of  sound 
and  light  alike  were  deduced  logically  from  wave 
motion.  A  parallel  explanation  of  the  nature  and 
laws  of  refraction,  applicable  severally  to  optical 
and  aooustie  science,  was  given,  and  reixerence  was 
made  to  the  merits  of  Snell,  who  developed  the 
law  of  refraction  before  the  days  of  Newton  and 
Huygens,  and  of  the  Califomian  iavestiffator, 
Leoonto,  Professor  Barrett,  and  Lord  Bayleigh. 
The  lecturer  concluded  with  the  repetition^  amid 
much  applause,  of  the  photographic  illustrations  of 
animal  lixe  in  motion  given  recently  at  the  Boyal 
Academy  by  Mr.  Muybridge,  of  San  Franoisoo. 


LSTTESS  TO  THE  EDITOR. 

" •-•-» 

IWe  do  not  hold  ouraelva  reJtponnblt  for  tht  rpiniims  oj 
mtr  c  rrespondenti.  The  Editor  rfspect/ully  requests  thit  all 
eomawnicationM  should  be  •^rawn  up  as  briefly  as  possibte."] 

All  eommunieations  should  be  addressed  to  the  Editob  o/Ou 
EiTOLiSH   MBCH4SIIC,  81,  Tavistoch-street,  Covent^arden, 

All  Cheques  and  Postroffice  Orders  to  be  made  Payable  to 
J.  Fassmobb  BowAaos. 

•»•  In  order  to  facilitaU  reffrenee.  Correspondents,  whm 
speaking  of  any  Letter  previously  inserted^  will  oHigs  by 
mentioniny  the  number  of  the  Letter,  as  well  as  Ike  page  <m 
which  t<  appears, 

**  I  would  have  ereryone  write  what  he  knows,  and  as 
much  M  he  knowa,  bat  no  more  :  and  that  not  ia  this 
only,  bat  in  all  other  Babjeots :  For  such  a  person  maj 
have  some  particular  kajwiedse  and  experience  of  the 
nature  of  such  a  penon  or  such  a  fouotain,  that  as  to 
other  things,  knows  no  more  thin  what  everybody  does, 
and  yet,  to  keep  a  clutrer  with  this  little  pittance  of  his, 
will  onaertake  to'  writ^  the  whole  body  of  phy sicks :  a  Tioe 
from  whence  great  inoonreaiences  dwive  their  original." 
— Montai^^s  Essays. 

♦  ei 

lOI  ON  PABLB  FBAKOAIS— PBBOBS- 
SION  OF  THE  BairilflrOX  —  QSBOO- 
BIAN  AND  OASSBaBAINIAK  TBLB- 
800PB8  — COMIXES  TO  ALDBBABAM 
--BABLOW  I<ENS— FlNDINa  TKB 
— MOON*8  POSITION— THE  OAJAJU- 
ZiATION  OF  A  SOI.AB  BCLIPSB  — 
ABAQO^S  <*  POPULAB  ASTBONOMT." 

1 19826.]  —  Thb  receipt  of  the  first  part  of 
"  L'Astronomie,"  by  CamUle  Flammarion,  cer- 
tainly suggests  the  idea  to  me  that  among  things 
which  **  they  order  better  in  France "    is  tbo 

E reduction  of  Monthly  Astronomical  Beviewi. 
teautif  ally  printed,  with  its  40  lar^e  octavo  pages 
illustrated  b^  nine  wood  engravmgs,  this  new 
magazine,  which  only  costs  a  fnnc  to  subscriben, 

E resents  a  remarkable  contrast  to  its  skimping 
ttle  predecessors  for  which  we  are  charged  a 
shillinff  a  number  in  England.  Let  us  hope  that 
their  Editors  will  take  a  hint  from  M.  Flammanan's 
example. 

In  reply  to  "Astrologoj"  (query  46299,  p.  19), 
the  vernal  intersection  of  the  Equator  and  Ecliptio, 


the  "  FirstPoint  of  Aries,"  or  T  of  the  , 
quitted  the  extreme  S.  W.  of  the  Constollation  Aries 
about  259  b.o.  It  then  crossed  the  little  bit  of  Oetus, 
which  runs  in  between  Aries  and  Pisces  at  this 
point,  and  104  B.o.  entered  the  N.E.  portion  of 
Pisces,  across  which,  as  your  correspondent  knowa, 
it  continues  to  travel.  By  the  ^ear  2720,  or  there- 
abouts, the  Vernal  Equinox  will  be  found  in  fha 


"G.  L.  E?'  (query  46333,  p.  20)  will  simplj 


confines  of  Aquarius. 

waste  his  time  and  money,  should  he  attempt'^ 
construct  either  a  Gregorian  or  Cassegramian 
telescope  with  its  mirror  ground  to  spherictu  ojureB, 
Kotabty  in  the  case  of  the  Gregorian,  it  is  essential 
that  the  large  mirror  should  be  a  segment  of  a 
paraboloid,  and  the  small  one  a  segment  of  an 
ellipsoid  of  revolution,  if  aberration  is  to  bo 
destroyed.  If  we  grind  both  these  mirrors  to 
spherical  curves,  not  only  will  their  aberrations 
unite,  but  that  of  the  large  mirror  will  bo  extremely 
intensified  by  the  actiun  of  the  smaller  one.  In  the 
case  of  the  Cassegrainian  form,  the  small  minor 
should  be  of  a  convex  hyperbolic  form,  instead  of  a 
concave  elliptic  one.  In  one  sense,  its  conveidty 
would  be  less  likely  to  exaggerate  the  aberration 
of  the  large  mirror  (assuming  this  to  be  spherical) 
than  would  the  concavity  of  its  counterpart  in  tha 
Gregorian  form ;  in  fact,  it  would  have  a  tendenoj 
to  correct  it.  Of  course  •*  G.  L.  £."  knows  thsi 
the  Oassegrainian  telescope  inverts  objects.  Tha 
distortion  in  a  Gregorian  with  spherical  mirrocs 
would  bd  monstrously  greater  thin  that  in  a 
Newtonian  of  equivalent  local  length. 

I  am  afraid  the  *'Zenas"  (query  45836,  YoL 
XXXIY.,  p.  483),  will  begin  to  think  that  I  have 
forgotten  the  promise  I  made  in  letter  19741  (p.  688 
of  we  same  volume)  to  look  at  his  comitea  to  Alde« 
baran.  This,  however,  is  not  the  case.  I  first 
tried  what  I  could  do  with  the  ordinary  position 
micrometer,  but  the  illumination  of  the  field  ren- 
dered the  Southern  eomea  exceedingly  difficult  to 
see  at  all,  and  absolutely  obliterated  the  one  pre- 
ceding Aldebaran.  After  this,  the  weather  was 
very  bad,  and,  moreover,  moonlight  intervened. 
We  have,  though,  at  last  had  two  or  three  brilliant 
moonless  nights,  and  I  have  availed  myself  of  them 
to  make  the  best  estimate  I  could  of  the  measures 
for  which  '*  Zenas  "  asked.  His  first  eomea,  then, 
the  one  at  an  angle  of  about  185°  with  Aldebaran, 
is  a  11— 12th  magnitude  star,and  is  about  340"  from 
its  primary.  This  is  rather  brighter  than  the  well- 
known  companion.  Then  the  one  at  an  angle  + 
260°  is  a  12 — 13th  magnitude,  and  is  approximateiv 
308'  from  a  Tauri.  I  trust  by  this  time  that 
«  Zenas  *'  has  picked  up  the  recognised  eomea.  He 
will  see  it  plainly  enough  if  he  wm  hide  Aldebaran 
behind  a  bar  for  a  few  seconds :  and,  once  caught, 
it  will  be  visible  enough  even  in  the  glare  of  the 
large  star. 
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In  ttoairer  to  qoary  46371  (p.  43),  the  crown 
giMt  l«Dt  in  the  Berlow  comhioation  is  the  eoncave 
one,  And  ii  plaoed  next  to  the  objeot-glasa,  the 
oonvex  flint  leni  being  obTiootly  next  the  eye-end 
olUieteleeoope. 

The  arzejiffemefit  of  **  W.  L.  O/*  at  deaoribed  in 
fin«iT46389  (p.  43),  seems  quite  saffioiently  acoozate 
for  his  purpose.  It  is  not  rigidly  so ;  because,  for 
example,  the  Moon  would  be  vertically  oyer  the 
Eastern  part  of  New  Guinea  when  she  was  new  on 
Febmarr  17^  and  not  over  its  centre;  but,  as  I 
hare  said,  this  appears  near  enough  for  obtaining 
a  general  notion  of  her  position  with  reference  to 
the  Earth's  surface  at  any  given  time.  With 
regard  to  the  beginning  and  end  of  a  Solar  Bolipoe, 
my  qnenst  seems  to  be  confusing  two  different 
tluagu :  the  tisM  occupied  from  its  beginning  to  its 
mid  on  ik$  Earth gtmnally^  and  those  at  any  given 
itaiiea.  If  we  supoose  an  observer  to  be  situated 
al  ^e  oeotre  of  the  Sun,  the  instant  that  the 
Mocsi'e  preceding  iimb  touched  that  of  the  Earth 
wonid  be  that  oithe  oommenoementof  the  Eolisse 
oa  the  Earth  generally :  as  that  of  the  contMt  of  her 
fallowing  limb  with  the  opposite  one  of  the  earth, 
would  mark  its  termination.  On  the  other  hand, 
at  MJ  putieular  place  where  the  eoUpee  wee  total, 
ita  dmiatien  wooid  amount  roughly  to  the  time 
oeenpied  by  the  Moon  in  travelling  over  two  of  her 
own  diameters  in  the  sky  +  the  appuent  increase 
In  leDgiiode  of  the  Sun  during  the  interval.  The 
gnaftest,  and  least,  possible  duration  of  anBelipse 
vaiiei^  moreover,  with  the  latitude.  Now,  sup- 
poeh«  even  that  **  W.  L.  0."  gave  the  specific 
■titlons  ior  which  he  wishes  to  luiow  the  greatest 
and  least  times  a  Solar  Eclipse  can  take ;  to  fur- 
nish a  reply  would  involve  an  amount  of  most 
opeioaii  ealoolation  which  I  have  neither  the  time 
iMMrtheinflKnation  to  face.  So  difficult  is  the  oompu- 
tation  of  any  given  phase  for  a  given  plaoe,  that  itcan 
oolf  be  performed  by  successive  approximations. 
I  wmpf  add  that,  on  tho  Equator,  the  longest  pos- 
Ala  damtion  of  an  Eclipse  of  the  Sun  from  the 
inataat  of  ibst  to  that  of  last  contact  is  4h.  29m.  4te. 
Aaior  the  lines  on  the  map,  perhaps  X  may  just 
•ey  Ibis  much :  Supposiog  the  observer  to  be  on 
ffaie  Sob,  then  the  line  marked  **  Eclipse  beghu  at 


riamiw,"  passes  thiongh  all  those  plaees  whtfe  the 
Moon  is  entering  on  that  terrestrial  limb  just  being 
bcoaght  into  view  by  the  £arth*s  rotation. 
*<  NoiilMffn  line  of  simple  Oontaet "  and  ''  Southern 
finaci  siBBple  Coataet  **  are  drawn  at  the  extremi- 
ties of  a  Lonar  diameter.  Every  plaoe  on  the 
h'a  surface  situated  between  these  lines  must, 
Messitate,  see  more  or  less  of  the  San*s  diso 
Those  on  the  Northern  line  will  see  the 
Maem'e  Northern  limb  tangent  to  the  Southern 
oaa  cf  the  Sun,  and  rt«»  vtrsA,  This  may  give  your 
oanespondesit  some  notion  of  the  principle  on 
vriiioh  the  maps  in  the  Nautical  Aimanac  are  drawn* 
IV  details  I  mast  refer  htm  to  Ghauvenet's 
Mtruml  amd  Practical  Astronomy^  VoL  I.,  pp. 

X  qassiion  exoeedingly  if  the  maps  at  the  end  of 
Smitk  aad  Grant's  translation  of  Aiago's  ''  Popular 
AstMnoaiy"  (oonceming  which  '•S.M.B.G."puts, 
qaery  46401,  p.  44)  were  ever  intended  to  give  any* 
iiuag  saore  than  a  general  idea  of  the  fhoe  of  the 
HeavwBOL  Assuredly  small  differences  of  stellar 
magnihide  are  unnoticed  in  them.  Bayer  and 
Ilamsieed  are  botb  quoted  on  two  of  the  maps  at 
tba  end  of  VoL  L  as  authorities,  as  are  Laqylle, 
Boda,  and  Piaxsi.  Probably  Fiamsteed's  Atlae 
teiaed  the  basis  of  the  mape»  and  the  objects  waat* 
ing  in  it  were  sapplemented,  with  their  magnitudes, 
inm  thaoataloguee  of  the  observers  named.  Doubt- 
less, though  every  star  between,  say,  the  second 
and  third  magnitudse,  but  nearer  to  the  former, 
waeaalleda  second  mag.,  while,  perhaps,  a  very 
nsaU  4lh  would  fi/iore  as  a  5th.  In  my  oopy  of 
Aiago,  Oas«or  and  Pollux  are  not  reversed.  Castor 
being  quite  properly  the  Northern  Star.  Finally, 
tbmniBWiCoHiUUatioH  of  *'I>uo  Asiai";  albut 
theae  words  are  engraved  in  capital  letters.  They 
leisr  to  y  and  i  Caacri,  which  (according  to  Smyth) 
the  Eomsn  called  AselU,  the  Greeks  &you  and  the 
(following  Ptolemy)  Al«>him&rain— all 
,  J  the  same  thing,  the  two  asses.  The 
L  of  this  term  I  have  been  unable  to  trace. 

▲Talloarof  thaBoyalAatronomioal  Sooiaty. 


to  that  of  Smyth  than  either  of  the  others, 
following  little  table  explains  itself. 


The 


Sm.       £.       No.  of 


Extremes. 


CMIMPABZBOM  OF  STAB  MAOHmTDBS. 

[15HB7.]— SoxB  little  time  ago  I  compared  the 
magailmli  s  of  every  star  in  the  *'  Bedford  Cata- 
logM"  with  thiee  of  £.  in  XhtMe^a.  Micr.,  and  I 
have  thought  that  a  brief  oollati  m  of  the  results 
(^ieh  ave  in  gratifying  accordance  with  those 
given  by  Mr.  Knutt),  might  be  of  interest  to  tome 
o<  tta  Tsadws  of  the  EseusH  MxcHAinc.  I  have 
iiisfiiulul  tne  compadaon*  to  the  objects  measured 
with  the  I/orpat  rtiraetor  in  the  MM.,  because 
tlieaagnita«it^s  in  that  work  axe  far  mor«>  carefully 
estimated  bj  Z.  Uao  th  jse  m  the  rat,  Sornt,  and 
I  ha«a  omated  auy  rvfereooe  t j  tba  i'.*.  Mc  i. 
berawsa  of  the  dzff«reace  in  the  tize  of  the  tele€c:»p« 
ea^loyed;  mi>t\jy*'t,  the  mean  ep-^h  of  theob- 
■srvations  of  the  Jf. Jf.  more  cleaiiy  spproxisMitea 


9-5       8-78 


oompaxisons. 


18 


10 


918       25 


U       1010       26 


12       1017 


17 


13 


14 
15 


106i5       21 


10-36 
11-16 


16       10-88 


(3) 


£  Drao.  7*6 ;  67P.  x  Leonis 

9-7. 
46  Here,  69  Cygni  9*0  ;  20 

Persei  lO'O,  a  Aquilra 

102. 
39  End.  80  ^  viii.  Persei 

9-2;    a  Androm.  11-2,. 

81  P.  viiL  Mon.  11-6. 
136  P.  xvi.  Hero.,  88  P. 

xvi.  Oph.  9  0;  0  Delph. 

11-0,  «Tauri  11*2. 
^  Virginis  9'7,  307  P.  xix. 

AquiL   100;  72  Virg. 

116, 'J  Serpent.  120. 
84Ceti9  2;  64  Oph.  11*3. 
V  Ceti  9  6 ;   l  Pegasi,  16 

Lacertm  12*0. 


Smyth's  10th  mag.  indudee  4  stars  rated  lOim. 
by  him;  his  11th  two  Hi  mags.,  his  12th  one 
12im.,  and  his  13th  one  13^  ina«.  star.  It  ia  on- 
advisablo  to  carry  the  oomparison  above  Smyth's 
9i  mag.,  because  many  of  his  9  mag.  stars  are 
assumed  from  PiazzL  It  does  not  seem  to  be 
generally  known  that  where  both  components*  of  a 
double  star  observed  by  Smyth  are  to  be  found  in 
Piaesi,  Sm.  has  usually  assumed  Piaszi*s  mass 
for  both  components,  as  in  the  case  of  7  Delphini,  38 
P.  II.  Triang.,  1  Gamek>p,  ftc. 

The  following  oomparison  byO.£.  of  the  magni- 
tudes assigned  by  himself  at  Pulkowa  with  those  of 
his  father  at  Dorpat,  may  be  of  use: — 

2:.  0.£.    No.  of  Comparisons. 

120  1136 

11-0  1038 

10  0  0-64 

90  8*80 

80  790 


10 
20 


166 
169 


It  will  be  remembered  that  the  min,  ri«.  in  the 
Dorpat  refractor  was  plaoed  by  £.  at  the  13th  mag. 
of  his  scale  in  the  if .  Jf.,  and  at  12-4  in  theP.  M,^ 
the  smalleet  vMoturahU  object  being  called  12*0m. 
There  is  only  one  13m.  fttar,  sm  far  as  I  remember, 
in  the  whole  of  the  JT.  M,  0.£.  has  said  of  the 
maanitades  assigned  by  him  to  objects  seen  in  the 
Pu&owa  refractor,  **  I  estimate  a  star  to  be  of  the 
14th  magnitude  if  it  is  more  suspected  than  dis- 
tinctly seen  on  a  dark  night.*'  This  would  be  about 
the  fifteenth  mag.  in  his  father*s  scale  extended, 
agreeing  excellently  with  the  theoretical  value. 

H.  S. 


OOKBTS  AND  METBOBS. 

[19828.]~lN  the  interesting  lecture  by  Dr. 
Huggms,  given  in  the  **  £.  M.,"  it  is  stated,  as  the 
resvdt  of  experimente  with  several  meteorites, 
that  their  spectra  were  similsr  to  that  of  comets 
apparently  m  all  the  casee  tried,  and  this  notwith- 
standing the  disadvantage  of  examining  the 
meteorites  neoeesariiy  "after  superficial  ignition 
in  passing  throu^  the  air."  I  presume  other 
lines  could  be  made  to  a|^>ear  whion  would  differ 
probably  in  different  meteorites,  the  oometic  linee 
being  preponderant.  This  being  so,  I  do  not  quite 
comprehend  the  lecturer's  objection  to  the  suj^es- 
tion  of  Professor  Tait  that  the  luminosity  of  the 
parte  about  the  nucleus  might  be  due  to  the  mutual 
impact  of  the  fragments,— namely,  that  the  speotea 
would  be  more  oomplicated,  and  not  the  same  in 
each  comet.  Now,  the  cometio  spectra  are  not  all 
absolately  identical,  though  similar,  and  all  we 
have  to  suppoee  is  that  in  each  comet,  as  in  the 
meteoritee  experimented  upon,  there  is  some  vola- 
tile matter,  very  similar  in  all,  whose  lines  are 
predominant. 

As  to  the  suggeetion  of  Prof.  Stokes,  that  in  the 
vacuum  of  the  planetary  spice  the  loss  of  heat  by 
i^i^fi/w>  would  DC  very  small,  and  that  we  should 
oonsequeotly  have  a  high  temperature,  this,  I 
think,  exteemely  doubtful.  S^me  comets  manifest 
the  charaeteristac  tails  at  distances  from  the  sun 
equal  to  that  of  the  earth,  and  whatever  bj  the 
nature  of  the  vacuum  or  luminous  fog  which  sur- 
rounds a  oomet,  the  moon  must  be  practically  sur- 
rounded by  soosethiog  similar  in  den%ity.  Now,  at 
the  lunar  surface  at  all  events,  we  see  nothing 
analogous  to  the  comet  lines  or  electrica]  action 
sui&oieot  to  produce  bright- banded  spectrum,  not- 
wi&atandiag  the  circumstance  that  we  are  so  many 
timet  nearer  that  body  than  we  are  to  comets.    • 

W.  O.  B. 


TO  AIiFBBD  S.  AIil^BN-ANALTSIS  OF 
BSFINBD  COPPEB  — HABDNBSS  OF 
WATBB  —  TANNIH  —  IMPX7BITIBS  IN 
ACIDS— BLBAOHBD  BBE3  WAX— ai«T- 
OBBOr— PBECIPIT  ATINa  ALOOHOUO 
SOLUTIONS  -ANiBSTHBTIOS. 
[19S29.]— 1»  r«»ply  to  query  460G3,_page  578  of 

last  volume,  addressed  «'Xo  AUred  H.  Allen,"  I 


faaoy  "Onsno"  would  find  Volhard'smslhodte 
best  for  eetunating  the  actual  amount  of  coma 
the  commercial  mstat  Some  time  since  I  oowaed 
exoeedingly  accurate  results  by  means  of  it,  sad  it 
has  the  aavantage  of  bang  unaffected  ia  its  iDdios* 
tions  by  thepresenee  of  any  metab  exeejptiMBavf 
and  silver.  It  consists  in  adding  sulphite  of  arfisa 
to  the  slightly  aoidnlated  solution  of  ths  mW, 
wanninff,  and  then  adding  a  modeiale  mam  el  % 
stendard  solution  of  ammonium  saJphnojisiii. 
The  liquid  is  made  up  to  a  deflaita  velame,  fswd 
throngh  a  dry  filter,  and  an  aliquot  pectioa  of  it 
titrated  with  deeinormal  nitrate  of  niver,  xm%% 
few  dropo  of  ferric  sulphate  as  an  indicstsc.  A» 
soon  as  the  whole  of  the  sulphoojanideis  pndn- 
tated,  the  reddish  tinge  disappean^  owing  to  t!k» 
destruction  of  the  f errfo  sulphocy amde.  It  ii  wiB 
to  add  the  silver  solution  in  slight  excess,  and  ttm 
to  titrate  bade  with  sul^iocyanide.  Of  eomstht 
amount  of  copper  is  oaloulated  from  the  asssaitof 
sulphocyanide  which  was  renovad  fren  the  s4i- 
tion  in  the  form  of  OuGNS.  Chknides  BUt  W 
abeent. 

For  the  deteotkm  and  neHmeHon  of  solphu  k 
o<munerciaA  copper  I  should  reoommand  the  qisBit 
to  dissolve  the  metal  in  nitric  aoid,  evaporats  tot 
low  btdk.  dilute,  filter,  and  predpitate  thsliqnd 
with  banum  chloride.  He  must  tske  osre  thst  tks 
insoluble  residue  does  not  retain  sulphate  of  ksi 
I  don't  know  Hampe's  method  of  determimafMlK 
oxide— at  least,  I  don't  know  it  by  that  ntsna 

"Dyer"  (query  46109,  psge  679)  will  findlsB 
descriptions  of  the  methoa  of  ascertsioiog  Ois 
**  Hardness  of  Water"  m  any  book  on  Otsaicsl 
Analysia-e.g..  Prankland's  "Water  Anjaw" 
Wankljn's  '♦  Water  Analysis'^  Sutton's  "Voto- 
metric  Analysis,"  Thorpe's  "  Quantitive  AnsljM,*' 
&o. 

Probably  the  querist  ("Tannin."No.  46110,  ps» 
679)  could  prevent  his  gelatine  sotntiDn  from  ipw- 
ing  by  addmg  to  it  a  little  salioy lio  acid.  It  wosld 
be  worth  trymg  at  any  rateu 

In  reply  to  "  Impurities  in  Adda  "  (qnscy  46199, 
page  624),  "  W.  Duff,  Analytical  Cbemsst,"  pm 
some  ourioue  inforraetien.  Has  ha  tri^d  whstW 
he  can  get  a  "blue"  ppt  by  adding  potasssoferroc;* 
anide  to  a  sample  of  oxalic  add  P  Fancy,  too,  adding 
^qtmift«inm  oulato  to  a  solution  of  ozislic  acid,  ia 
order  to  detect  lime !  Again,  ha  diatinguishssliin 
from  alumina  by  adding  ammaaium  osrhonite 
But  perhaps  the  grossest  error  ia  the  direstionto 
test  for  sulphurous  add  in  hydrochlario  acid  lif 
adding  "  a  few  drops  of  strong  sulphuric  sctd, 
and  noting  if  there  is  a  smell  of  bnming  sul^hnx. 

"Bleached Beeswax"  (query  46291,  page^ 
is  liable  to  a  number  of  sophiatioations.  Us 
following  is  a  simple  and  apparently  a  fairly  good 
method  of  qualitatively  examining  suspsctsd 
samples.  Dissolve  a  portion  of  the  wax  ia  far- 
pentme,  when  any  mineral  or  atarchy  impsritiis 
will  remain  undissolved.  Solphnr  may  be  teeo|- 
nised  by  the  emell  of  sulphur  diftxide,  pKodnssi  qy 
burning  the  wax  previously  mada  into  a  tspff. 
Rosin  gives  vrax  a  terebinthinate  odour,  sad 
makes  it  adhere  to  the  teeth  if  ehewed.  Panfis 
makes  the  vrax  brittle.  Lard  is  indicated  by  tto 
fatty  odour  and  feel  of  the  sample.  Othsr  ssl 
more  reliable  methods  wBl  befonad  in  "  OoaoMr- 
eial  Organic  Analysis,"  VoL  II, 

"Inquisitive"  (query  46298,  p.  1»),  asks  me  tv 
tell  him  the  best  method  of  reoorering  "  giyesiae" 
from  soap  lyes  on  a  large  seala,  ae  ita  valos^ 
lately  advanced  so  enormously  tiiat  its  extrsotka 
has  become  a  desideratum.  There  ars  stvifil 
patented  methods  of  effecting  thie  purpose.  Itae 
the  querist  could  not  use  without  payment ;  moA 
processes  I  cannot  describe;  and  **IoqiiiiitiTe'' 
will  scarcely  expect  me  to  give  bim  the  bsasfit  of 
any  private  ideas  I  laxj  have  on  sueh  a  SBsttet 
However,  the  querist  will  find  aome  inibiastifia 
in  a  reply  by  Mr.  F.  Barker  Cooke,  on  p.  4^  sed 
some  more  on  p.  29.  I  see  Ur.  Cooke  fsBs  iits 
the  old  error  of  supposing  glyoarine  to  be  saMle 
in  chloroform,  whereas  it  ia  in  reahty  ahofif 
insoluble,  and  oonsequently  hia  msthod  d 
separating  glycerine  and  sugar  is  absotatelf  m* 
workable.    Palin  appears  to  liavo  been  crifMr 


responsible  for  the  statement  ea  to  the 
of  glycerine  with  chloroform,  and  the  \ 
with  which  various  authors  have  copied  a  ftifet- 
ment  which  is  improbable  on  the  face  of  it,  iis 
striking  example  of  the  reeklesimeas  of  ths  hocA^ 
makers.  Qlyoerine  ii  often  very  imnure.  T^ 
intended  for  medicintl  use  ttioulu  lasrs  ss 
sensible  ash  on  ixnition^  should  be  neutrsl  oa  it- 
actioa,  and  unaffected  by  strong  sulphuzie  ssii, 
nitrate  of  silver,  sulphuretted  bjdn^en,  onhte 
of  ammonium,  or  exposure  to  sunligbt. 

For  "  Predpitatmg  Alcoholio  Sohitioes"  of 
resins  (query  48il6,  page  44),  a  good  pha  *  *^ 
add  a  few  drops  of  a  solution  of  sJom  or  obldaii 
of  caldum,  and  then  add  a  little  phoipUie«f 
sodium.  Tiie  flocculent  predpitate  entsagyt  ths 
finely- divided  resinous  partidsa,  and  filtrstioQ  Ve- 
comes  easy.  Whether  this  method  would  be  ip^ 
cable  to  the  csae  of  the  querist  depends  on  wtotM" 
a  salt  of  caldum  or  alnonninm  would  be  iojsas* 
tohiseolntion.    Butiiisnot  diffiaaUioj 


i 
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fiooettlent  preetplta(«  of  nme  sort  wiihoat  removing 
aoy  of  the  active  eonUitueota  of  the  liqaicU 

•^Aoflstthotieb"  (querf  46381»  p*ge  44)  T*ry 
roeeh  in  their  effeote,  aaoocdis^  to  their  parity. 
Tfae  objeoticmahle  miptome  eouetifiMe  attendixig 
the  inhaivtioB  of  ohloroform  are  wao*t  probably 
doe  to  the  presence  of  other  bodies.  Ethylidene, 
or  e^fdene  diohlortde,  is  prepared  by  the  action 
of  ohlonoe  on  elhyl  ohlotide^  or  by  diatiUing  alde- 
ayde  with  pentai^loride  of  pboaphortM.  When 
Boreil  boilB  at  m'^  0.,  and  hae  a  demtty  of  1186  at 
U°  0.  Al£red  H.  AUen. 

Sheffield,  March  18. 

OBKAUBKTAIi  ULTHE-THBaADS. 

[198ao.J~Ws  have  to  thank  <*  Soorpio  '*  for  his 
valoabte  letter.  Of  eoutee,  all  thaea  &ta  may  be 
^  by  trigonometiT ;  bnt  the  mathematieal  f or- 
molffl  are  not  luflieia&t  for  practical  readen. 
Should  Mr.  Holtzapfftd  not  favour  us  by  oom- 
coiaaletiog  his  explaaatkms,  pwhaps  *'8ooxpio" 
will  Jdndly  wo^  out  the  actual  tiaes  of  the  acrew- 
sbafts  at  bottom  of  thread,  and  pobUih  them  in 
"KM." 

Aj  thoosanda  of  the  present omameatallathes 
are  in  dzoolatioa,  a  complete  ehmmary  of  the 
data  wilt  be  of  jiraoUcal  Taloe  in  the  pages 
of  the  BmuuBZC  Msohanio,  so  that  ita  readers 
ia  aay  part  of  the  world  may  be  able  to 
UDdsntand  theae  *' ornamental  screw-threads.*'  I 
propose,  therefore,  to  ocdlate  our  present  frag- 
mentary data  in  the  form  of  a  ooorenieat  table, 
and  ask  the  Bditor  to  favour  as  by  pnblishing  it. 
Meanwhile,  I  shall  be  grateful  to  anrone  who  will 
oiaka  accurate  meaaorements  from  his  own  appa- 
ratna  for  the  data  whidi  I  have  requested,  and 
who  will  kindly  forward  them  to  me  by  a  private 


We  want  the  sizes— outside  the  thread,  and  the 
screw-ratea  of  all  oroameatal  maadrel* noses ;  also 
the  diameters  of  their  lathe-bits.  Sises  should  be 
measured  in  thouaandths  of  an  iadi ;  or  a  template 
of  card,  tin,  or  thin  copper  may  be  out  so  as  to 
slide  accurately  over  the  nose,  outside  the  thraad, 
which  will  give  its  diameter.  Sealtog-wax  im- 
pressions of  screw-threads  will  give  their  serew- 
rate  accurately.  Such  measarements,  tempUtea 
or  impressions,  with  descriptions  of  the  apparatua 
from  which  they  are  taken,  may  be  forwarded  by 
post.  James  Edmunds,  M.D. 

Grafton-street,  Bond-street. 

[19S31.]— I  QUITE  a;<ree  with  "  Orderio  Vital* ' 
in  that  Mr.  Ev^ios  made  a  mistake  in  taking 
offence  at  Dr.  EJmunds*  letU»r.  Dr.  Edmunds 
goes  at  onoe  to  tue  root  of  a  question  which  ia  of 
great  importance  to  amitear  turn  era,  and  he  calla 
a  apade  a  spade.  He  is  quite  right  in  aayiog  that 
the  present  ornamental  screws  are  **a  barbaroue 
•arvival  of  rule -of -thumb  mechanics,*'  and 
that  amateur  turners  are  '*  viotimised  '*  by 
unwittingly  purchasing  costly  apparatus  oon- 
strocted  with  obsolete  and  iacommenaurable  screw- 
threads.  Charles  Holtzapffol.  a  whole  generation 
ago,  said  that  these  threads  ought  to  be  superseded 
by  making  all  new  screws  to  aliquot  parts  of  the 
inch.  As  a  client  of  Mr.  E^ans,  I  trust  he  will 
allow  me  to  ask  him  whether  these  old  screws  should 
not  now  he  superseded  by  aliquot  threads  ?  Is  there 
any  reason  why  Dr.  Edmunds*  suggestion  to 
screw  new  5ui.  mandrel-noses  ten  threada  to  the 
inch,  and  6in.  mandrel-noses  nine  to  the  inch, 
should  not  be  adopted?  Will  Mr.  Evans  favour 
OS  with  the  sizes  and  threads  of  his  present 
ornamental  mandrels?  Infinite  simplicity,  and 
comfort,  and  saving  would  accrue,  bv  getting  rid 
of  mandrel -noses  screwed  9*45  to  the  inch,  and 
while  some  may  look  to  Mr.  HoltzapSel,  others 
wHl  look  to  Mr.  Evans,  for  help  in  the  matter.  If 
a  maker  will  go  on  repeating  the  undeveloped 
nomenclUure,  and  reproducing  the  obsolete  models 
of  his  grandfather,  the  end  is  clear — he  will  be 
sapecsaded  by  newer  men,  who  do  not  insist  upon 
using  np  old  patterns  and  selling  off  obsolete  screw- 
tools,  and  who  have  the  freshness  and  capacity  to 
advance  with  the  progress  of  science. 

I  note  that  Mr.  noltzipffel.  does  not  give  us  the 
remaining  data  for  which  Dr.  Edmunds  has  asked, 
and  which  are  necessary  to  enable  us  to  understand 
these  screw-tools.  Probably,  Dr.  Edmunds  does 
not  yet  realise  the  fact  that  these  data  are  not 
given,  simply  because  they  do  not  exut.  The  size 
of  the  drills  for  bonng  out  holes  to  be  tapped  for 
those  screws  are  taken  by  **  rule  of  thumb.^  The 
gaoge-plates,  as  they  are  called,  do  not  contain 
any  second  hole  for  sizing  the  drills  or  testing  the 
screw  shafts  at  bottom  of  thread,  as  all  properly- 
arranged  cyaitim  of  screws  do.  The  only  way^  is 
to  put  the  drill  into  the  screw-hole,  and  see  if  it  is 
about  the  size  inside  the  thread.  Of  course,  this 
leada  to  a  rapid  deterioration  of  the  acrew-holea, 
which  ought  to  be  preserved  intact,  in  order  to 
gauge  the  finished  screws.  I  think  we  shall 
find  that,  after  all  Mr.  Holtzapffers  professions 
of  not  making  an  enigma  of  anything,  and  of 
WiUittgness  to  answer  Ve.  £dmunds*8  questions 
about  these  screw- tools,  he  is  reluctant  to  make  a 
nisaahwMt  o<  the  facto,  and  that  he  still  washes 


to  make  a  property  of  theae  screws.  If  he  can 
do  this,  future  generations  of  purchasers  must 
still  ^  pay  for  sets  of  screw- tools,  and  for 
repairs  which  can  be  done  nowhere  but  in  his 
shop.  But  the  progress  of  science  cannot  be 
stopped  for  any  man*8  private  profit,  and  amateurs 
will  certainly  look  to  other  markets  for  their 
apparatus  if  these  screws  are  still  forced  upon  them. 
I  trust'  that  Dr.  Edmunds  will  not  leave  this 
question  where  it  is. 

A    Member  of  the    Amateur   ICechanlcal 
Society. 


SCTBEW  THBBADS. 

ri9832.1— Bbfkbrino  to  "Scorpio's"  letter,  No. 
19819,  it  is  all  Tery  well  calculating  the  depth  of  a 
thread  by  some  trigonometrical  formula  with  ia 
view  to  ascertaining  the  size  of  the  hole  that  has  to 
be  tapped ;  but  practically  I  can  assure  him  that 
such  a  formula  would  be  of  little  or  no  use  in  the 
shop.  Individually,  I  may  say  that  his  notation  as, 
^■ff'i  hp  !  d  ^  tan.  9  /  2  is  as  incomprehensible  to  me 
as  a  poem  by  Longfellow  or  anybody  else  would  be 
iflfeadit. 

The  difference  in  diameter  between  the  outoide 
of  a  bolt  and  that  of  the  hole  to  be  tapped  depends 
first  on  the  theoretical  depth  of  threaa ;  secondly, 
on  the  degree  of  rounding  off  of  that  thread  at  top 
and  bottom,  and,  thirdly,  on  the  nature  of  the 
material  to  be  tapped,  ifow,  taking  Whitworth's 
threads  first,  I  am  sorry  to  see  from  year  to  year  a 
big  blunder  continued  ia  each  annual  issue  of  the 
Enginoering  Trades  Almanick  by  the  Nottingham 
Malleable  iron  Company —vis.,  that  the  depth  of 
the  Whit  worth  thread  is  equal  to  its  pitch.  The 
fact  being  that  the  thread  is  rounded  off  both  at 
top  and  bottom  to  an  extent  equal  to  l-6th  of  the 
pitch  (one-sixth),  leaving  the  total  depth  of  the 
thread  only  two- thirds,  instead  of  the  whole  of  the 
pitch.    Mem.  :  Whitworth*s  angle  of  thread  is  55". 

Next  as  to  material  The  copper  alloys,  such  as 
brass  and  guumetal  (now  fashionably  called  bronze), 
and  perhaps  aluminium  bronze,  and  some  others, 
about  which  I  cannot  speak,  as  I  do  not  know,  will 
admit  of  tapping  with  a  nearly  full  threaid,  aa  will 
alao  wrought  iron,  if  the  taps  in  this  last  case  are 
in  really  nrst- rate  order,  which  means  that  they 
have  good  keen  edges  to  cut  with.  But  cast  iron  is 
a  very  different  substance  to  deal  with,  and  at  the 
same  time  it  varies  very  materially  in  quality  at 
different  places,  or  according  to  mixture  at  any  one 
foundry. 

I  hold  that  no  attempt  should  ever  be  mide  tu 
produce  in  cast  iron  an  internal  or  '*  female  ** 
thread  of  full  section,  or  what  the  workmen  call  a 
"  full  thread,"  unless  it  is  to  be  done  by  cutti::g 
out  the  material  entirely  in  a  screw-cutting  lathe 
bjr  means  of  proper  screw  tools,  commencing,  say, 
with  an  intemfid  side  single  pointed  tool,  and 
finishing  with  a  female  chaser  ox  usual  form.  And 
even  then  I  think  it  is  better  (as  it  is  much  easier, 
and  therefore,  if  carefully  done,  is  much  more 
likely  to  be  satisfactorily  done)  to  leave  the 
rounded  part  of  1-6  the  depth  of  the  thread  totally 
out  of  the  question,  and  therefore  in  cast  iron  to 
bore  the  tapping  hole  yery  considerably  larger 
than  the  theoretical  size.  If  you  do  not  do  this, 
you  will  find  the  metal  crumble  away  during  the 
process  of  tapping,  and  the  hole  will  not  only  be 
as  large  as  it  should  in  the  first  instance  have  been 
bored,  but  all  the  inner  part  of  the  thread  will  be 
rasged.  with  plenty  of  lodgment  for  dirt ;  and  the 
difficulty  of  removing  that  dirt,  when  you  have  not 
a  tap  of  right  size  at  hand,  becomes  a  source  of 
grief  when  you  have  scrupulously  to  clean  in  order 
to  finally  adjust  a  iob. 

As  to  taps  of  other  makers,  such  as  Clements, 
succeeded  by  his  nephew,  Joseph  Wilkinson,  who, 


By  the  bje,  **  mild,"  when  I  was  at  sohooly 
meaut  unlikely  to  be  complied  with,  or  even 
absurd^  but  is,  perhaps,  not  vernacular,  so  I 
give  the  explanation  of  what  I  mean  by  the  Uam, 

Just  a  word  on  slides.  Many  am<tteur8  have  a 
fancy  for  guumetal  loose  sides  to  slide-rest,  and 

Sonmetal  nuts  to  the  same,  believing,  no  doubt, 
lat  workmen  thrust  upon  them  cast-iron  ones  be- 
cause they  cost  less.  Now,  I  believe,  I  could  fit 
five  guumetal  side-pieces  in  less  time  than  I  could 
two  cast-iron  ones. 

Also,  I  estimate  that  every  set-screw,'  or  binding- 
screw,  in  a  5in.  slide-rest  costs  Is.  6d.  by  the  time 
it  is  fitted  into  its  place,  il  the  work  is  done  as  it 
should  be. 

Cast- iron  nuts  are  out  and  out  the  best  for  use 
with  cast-steel  leading  screws,  but  I  should  use 
guumetal  nuts  with  Bessemer  steel  screws  in 
second-class  rests.  Of  course,  cast- steel  screws  for 
best  rests  rum  into  a  good  deal  more  money. 

J.  K.  P. 


by  the  bye,  actually  cut  and  made  all  Clements's 
hobs  for  him  while  working  as  an  apprentice,  and 
now  in  the  possession  of  Elliott  Brothers, of  Charing, 
cross,  as  far  as  I  have  gone  in  examining  ^hese,  of 
whicn  I  haye  a  r reat  number,  including  taps,  hobs, 
dies.  &o.,  &o.,  I  think  I  may  say  that  Clements' 
angle  of  thread,  which  is  much  less  than  Whit- 
worth's  (already  stated  as  bb**)  is,  as  a  rule,  iQP ; 
but  in  different  taps,  made  specially  for  certain 
purposes,  the  amount  of  rounding  off  varies  con- 
siderably. I  have  specimens  of  Clements's  threads 
or  tools  from  his  hobs,  or  copies  of  them,  in  which 
the  angle  is  only  35^,  or  even  as  low  as  30^. 

Now,  if  anybody  who  has  "Holtzapffel's,"  Vol. 
II.  Tand  that  is  just  the  book  that  no  amateur 
worthy  of  the  name  should  be  without),  he  will  find 
it  thus  written  on  page  673,  viz. :  **  For  a  long 
series  of  years  I.  I.  Holtz^pffel  ....  made, 
as  occasion  required,  a  laree  or  small  screw, 
a  coarse  or  fine,  a  shallow  or  deep  thread,  and  so 
forth  ....  not  less  than  one  hundred  varieties 
of  aU  kinds." 

New,  anybody  who  wante  these  '*  hundred 
varieties  of  all  kinds,"  tabulated  with  depths  of 
threads,  &o.,  &o.,  makes  about  the  mildest  sort  of 
request,  and  the  least  likelv  to  be  granted,  that  ever 
eame  under  m^  notice.  1  have  about  a  hundred 
sorto  and  yarieties  myself,  and  can  pretty  well  ap- 
preciate what  wouVd  ba  the  labour  of  making  such 
a'  " 


COMBINED  OVAIi  AND  SOOSNTBIO 
OHirOK. 

[19833.]— I  WISH  to  f(ive  a  description  of  how  a 
chuck  can  be  made,  whi<^  ma^  be  used  for  either 
oval  or  eccentric  work ;  and  m  doing  so,  I  may 
state  that  it  is  only  for  the  use  of  those  who,  not 
being  skilful  enough  to  make  the  separate  chucks 
themselves,  and  who  cannot  afford  to  buy  more 
than  one,  by  getting  an  oval  chuck  made  after  this 
pattern,  can,  at  the  cost  of  a  few  penes,  use  it  as 
an  eccentric  chuck  for  all  purposes,  except  for  what 
is  called  straight-line  work,  which  requires  the 
slide  to  be  moved  by  a  leading  screw.  Tht*  pattern 
of  this  chuck  is  the  one  given  in  all  boekB  on 
turning,  and  I  sopoose  I  may  call  it  old-f  aduoned, 
as  the  one  described  by  Mr.  Evans  in  the  Mbohairo 
for  July  8th,  IBS  I,  is  a  newer  pattern,  and  if  I 
were  miking  another  for  oval  work  alone,  I  should 
cert'iinly  adopt  it.  I  think  it  would  be  easier 
made,  as  it  would  avoid  having  to  cut  slots ;  and 
also  there  U  less  strain  on  the  arms  which  embrace 
the  ring,  and  which  arms  would  be  m^ne  rdadily 
made  parallel,  on  which  paraHelisa  greatly  depends 
the  smooth  working  and  truth  of  the  chuck. 
However,  I  have  made  two  of  the  pattern  now 
described,  one  for  mynelf  and  one  for  a  friend,  and 
they  both  work  extremely  well.  The  one  I  made 
for  my  friend  is  not  a  combination  one,  I  having 

freviously  mide  him  an  orthodox  eccentric  chuck, 
n  writiui^  this    desoription,    I  do  net  give  the 
minntiffl  of  the  different  operations  required  in 
the  construction,  as  Mr.  Emus  has  already  dona 
so  in  the  number  of  the  MsciLimo  referred  to; 
at  least,  as  far  ,as  the  two  chucks  correspond,  and 
I  could  not  improve  on  his  lesson.    Fig.  1  is  a 
view  of  what  ia  cjilled  the  eccentric  ring,  as  ap- 
plied to  an  ordinary  plain  Uthe-head.    Fig.  2  is 
the  pattern  which  1  have  adopted  in  fitting  it  to 
my  own  and  friend's  back -geared  lathes,  and  the 
drawing  speaks  for  itself.  A,  Fig.  2,  being  a  bolt 
tapped  mto  lathe-head,  which  passes  througn  a  slot 
in  the  ring  castmg,  and  when  the  ring  is  drawn 
across  the  desired  amount  of  eooeutridty  by  Ae 
screw  B,  the  conical  point  of  which  eaters  a  small 
hole  in  the  side  of  lathe -head,   A  is  trj^htened 
and  secures  the  ring  immovably.    Fig.  3  is  a  side 
yiew  of  chuck,  Fig.  4  a  back,  and  Fig.  6  a  front 
one.    C  C,  Figs.  3  and  4,  are  the  jaws  which  em- 
brace the  ring ;  they  slide  freely  in  the  slots  D  D. 
Fig.  4  ;  they  have  a  shoulder,  M,  Fig.  6,  to  bed 
against  the  back  of  slide,  and  passing  through  the 
short  slots  FF,  Fig.  5,  are  secured  by  nuts  as  shown 
at  GG,  Figs.  3  and  5  ;  the  object  of  these  short 
slots,  which  are  narrower  than  the  long  ones,  is 
that  the  arms  may  be  adjusted  to  embrace  the  ring 
tightly  or  not,  as  may  be  desired,  and  they  are  pre- 
vented getting  slack  during  use  by  the  two  set- 
screws  shown  by  the  dotted  lines  at  H  H,  "Big.  6  ; 
these  are  tapped  through  holes  in  the  ends  ox  the 
slide,  and  are  nicked  for  a  screwdriver.    I,  Figs.  3 
and  5,  shows  the  division- wheel  and  tangent-screw 
worked  by  the  winch-handle  J.    In  makinsp  the 
wheel,  as  well  as  all  other  simiUr  division-wheels 
which  I  haye  fitted  to  either  oval  or  eccentric 
chucks,  I  have  adopted  120  divitiions  as  being  a 
better  number  than  96,  generally  rAcommendea  in 
books,  as  in  doing  double  counting  the  patterns 
look  better  when  finer  than  96  would  make  them. 
K,  Fig.  6,  shows  the  position  of  a  scale  of  l-20in., 
which  is  necessary  when  using  the  chuekatsn 
eeeentric  one.    When  doing  so,  the  eccentric  ring 
is  removed  from  lathe-head,  and  also  the  anns 
which  embrace  it,  shown  separate  (Fig.  6),  with 
nut  and  washer.    In  place  of  these  arms,  two 
bolts,  with  round  fiat  heads  and  square  shoulders 
(Fig.  7),  fitted  nicely  to  the  slots  D  D,  are  substi- 
tuted, and  by  means  of  these  the  slide  can  be 
clamped  to  the  body  of  chuck  at  any  desired  de- 
gree of  eccentricity.    These  bolts  moving  in  the 
slots  DD  allow  the  slide  to  be  moved  as  far  as 
necessary.     L,  Fig.  6,  is   a   steady -pin  p^Hng 
through  both  slide  and  back  of  chuck  when^'  all  is 
at  centre,"  a  term  which  all  oruameutal  tumars 
will  understand.    This  pin,  of  canne,  must  be  re- 
moyed  when  the  chuck  is  running  as  an  oval  onai 
or  when  the  slide  is  thrown  ont  eooentric. 


gyotgH  —CHAWO  AHD  WOBLD  OF  SOIENaE:  No*  887. 
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;f^  i^sdtbr  tib«  bolti,  instoid 

raw  MM  m  llie  ittQ&l  pmt^ 

ft  v  tikrij  to  b«  wmiited 

esauer  to  cut  the  cifdeft^ 

it  t^  v^  ttsU  Iwaasiful  ^ur«a,  con- 

t«   af  H.t1afv  tMtspomd  of  loovi  Uid  ctupf, 

,  mam  ^mm  hf  ik»  *pi«f«ii?iit]  ot  gooraitrtfi 
bk    lltt*  li^  AS  I  ^v«  wpQtiodfil  b«lara.  ouo 

"^riil^ttt  «  kftkhn^  tcrvv  1c  laoTft  ^lidr,  and  tLat  h 
^fftm  tvrotm  oi  Oculkt  hiM  wxirk  vhidi  r^uire  the 
WmAB  to  W  tnTtT»»3  v^HkAllf  whUe  ft  dmJ  ti  cut^ 
yN^tilt  KlMl^  For «U  pt&m  •ct^nt j i «>  pJ^tt ei na  c aii 
n*  oOtt*  mtt<^  DftOf*  T^MtlUj  hf  the  eccentric  ouUer 
nloiMt,  ccunluQist  with  thi*  tan*emo»t»  of  diviftioB- 
tol^to  i^t  Uth»  tHiUey.  &i^  the  djrtii«^  n^ir  pr^^duced 
wr  4«<itbk  wiUi  «c<)tatri«  rhmk,  di^isiou-plute  of 
lulM^  «ft4  •c^t^ttie  HHittt,  nJ*  wii&t  used   to  he 

««««mt  «4Atek  sow,  I  bwlietA  obiol*t^*  Theto  ii 
<•♦  *^V  Ut«  nrhkii  Mr,  Kratifl  iays  tho  ©oeentrio 
4ftwAfii  Qsonuiry  ^^r,  liud  fhut  is  the  geometric 
■wrai^  %A  *hi.HWn  111  hU  ivory  ruse  in  this 
JWMJWII^  ^r  Mftrth  :iid  ;  imt  thta  coiv  b^  much 
»««  t^iltv  dpinj,  fciid  »Hh  tax  le*i  d*«Rt]r  «f 
■iHilltitf  ♦tth*r  work  or  chufk.  by  the  ojiitor*al 
eutl^  oombttird  wilh  \h&  mofementi  of  divklon- 
pl*l»  of  UiKo  Mid  fiStdr-rc^iit;  »ud  I  h*ve  doo« 
WAtiy  4i(  th<mi  ill  thin  vvny  fi>r  such  purpci^oi  ftS 
•i*wt  ot  T%»M  ami  c*i*ilU»(ickfi,  There  i«  (ui 
WwU«iit  oha|ilnr  tin  i>*ttrra9  dowfl  by  double - 
«t>uutbi|t  Ui  NVhUhmU  B  *'  Lather  ttud  Turoing/' 
«ind  ii  i%  tho  tmlv  h.jok  T  know  which  troats  of 
Ihi*  \wti(iulnr  hrninht  1  t^cfliuvo  it  Wtta  flmt  ic* 
tt%Htuo«d  hy  rii|it.  Athp*  utiil  paihapi  he  tnay  kftvs 
WtiU«u  on  Iho  muhjpiiL  hi  trft»litig  of  this  com- 
ttluatkni  vhvuikt  Ui  U  inH  bt  im*[|im'd  that  I 
think  it  u  nA  Hood  or  ft  ^^ttrr  plan  tbtui  haviog 
Iwi*  #ri^Ar«U  riitirliB  p«oIi  fttr  its  own  uets  and 
I  UtiT**.  Ii*  I  liftTu  tAid  hrfpr<i,  nmde  «epo.rato 
(m««,  but  it  haTintf  struok  me  bow  Maily  tbuy 
oouM  bt  oombiutd.  I  oxperiioented  on  my  oval 
ehuok,  Mid  (ouud  the  oombination  qaite  •atisfao- 
lury»  F.  W.  O. 

HUXL1T*8  0AL0T7LATINO-XA0HINB 
(lUH.SI.l.  Intha  KNOMJtu  Mkchanio.  Vol.  III.. 
No.  M».  pa|t«  »3U  will  ba  found  a  drawing  and 
tlaawriptiou  of  a  ©aloulatlnff- machine  of  my  inven- 
tion, In  rttferrinjt  t«  thii,  my  object  is  to  show 
Iha  im^H^rUut  liaproTements  in  the  working  of 
Iha  pri«nnt  inrrntion,  aPCompli»hed  by  the  suD- 
•((titUoH  t»f  motion  from  centres,  instead  of  a 
AliUiiif  motion  M  fx^rmprlr.  . .      .     xt.  *. 

Tho  niMiit  frainrt*  of  ihe  machine  is,  that  one 
•f^U  of  di  virions  boing  made  to  cross  another.  It 
U  oonlrivvd  that  in  working  the  ••«»*"«»•" 
HlMnlainiHl  iu  Ibe  final  operation  to  obtain  the 
lUiswar .  so  It  Is  evident  ♦he  readings  on  the  two 
•(MtUsal  any  H"*  formwl  by  an  ^ng^®^  ^Y'J" 
•h  Iha  same  |M^»portion  to  each  other.  Here,  men, 
U  Ml  ittilrutiieni  whioh  auawert  quettiont  in  tne 


role  of  three,  mnltiplication ,  division,  &c.,  and 
also  inrolation  and  evolution  ( by  means  of  a  special 
scale),  limited  of  course  by  its  extent. 
It  may  now  be  explained  that  in  order  to  snbsti- 


Li 


tranifer  being  made  by  gw^ng  m[^^\  j^  ^^ 
passes  in  the  point  A,  Yi^.  1,  m^  ^i^^-^^ 
tcale  on  the  arc    The  pointa  ^Mii£iii^Jl 
centres  fjom  which  are  pradttced  thtudiH^, 
A  I^  on  the  forearms  of  wbich  u?  tfc*  JT 
Fifj,  1  k  Bhown  in  thii  p?«iU&n  bin4ft^R 
pcmciples    inTolTed    in   tbe  C(}Bitri]ttiHi  ^  S 
!^achine  may  he  underatood.  Tbe  jiimtiUnii 
are  miide  xu  the  a^m&  m&imi^  u  th&  utiit^it^ 
rale.     At  the  joint  A  ona  «ran  rsUtmlwiftt 
other,  thus  alio fring  the  htt^m  Gtrn^gupgi 
the  forearm  F.    Fig-  2  sbowB  the  ucile  wj^ 
OQ  an  arc  from  el  togarithiaic  Kcak  on  Sa^^ 
thereof.  Thifl  flcaJe^  ii  rc-quird,  mifjJit  Ufrnm^ 
alio  under  each  of  tlxt  icitcanoi,  kaTij)|(^(|| 
words  thi-reon,  being  nccefsaryoiLdn^vi^Qk^ 

There   are   two   viewd   which  cdaj  be  \^ 
respecting  machines  of  ibis  d&sa;  one  a  %am 
the  other  practice.      Id  thforj,  tUt^t^^ 
work  correctly  with  ten^  or  kaudf^di,  w^h 
equally  correct  with  miliious.  But  ywki^.n^ 
resources  are  liaaited  by  thii  dimtu^oM  nhA^i 
may  deem  it  convenient  to  hate  sncb  i  madint 
for  use,  and  the  amount  of  itibdiTtti^  oj  ^ 
scales,  which  we  may  think  adfiubla  bt  emt 
within  such  space. 

Fig.  1  (space  being  limited)  hsa  cnlj  Mil 
scales  of  a  machine  intended  to  be  maile  o(  itNtUt 
that  sixe,  namely,  20  shiliiQgs  in  pt^^,  u^jg 
divisions,  portioned  into  cwts.,  qn.,  Bii~M 
parts  of  qrs.  (this  last  amounting  to  ^m-ii  !^b 
than  ld.)f  total  one  ton.  This  h  dea',?;it^i  v^^ 
for  use  for  oaleulating  the  workmen' i  wiftt  h 
*  *  ironworks."  where  manv  calc  al  att  on*  hat*  to  b( 
made  of  cwts.,  qrs.,  and  lbs.,  at  b.  d.  ^ae  t^  u& 
requires  a.  oonaiderable  time,  if  done  bj  ihtu :  bqt 
theansW'-r"  ■.  ■'■:^-l  out  by  the  machin?  could '•; 
found  as  fast  as  they  could  be  wriUs-Mi  I-wt^ 

Directions  for  tise.~Any  diviaioti  of  any  part  a 
either  scale  may  be  pur  in  contact  with  any  oihcc, 
by  moving  either  ot  both  the  arms,  F  anaG^oa 
the  oentiea  D  and  E ;  and  now  having  a5)«^  i 
certain  quantity  to  a  certain  price,  and  wiskisgto 
know  the  value  of  some  other  quantity  at  nek 

Sice,  we  press  together  or  open  the  atma  ^>^>^ 
e  quantity  sought  touches  upon  the  oppositesosfe, 
where  the  answer  is  then  seen.    The  reveni^  cc 


tute   a  motion  from   centres,  it  is  necessary  to  i  new  quantities,  may   be  found  f ^ 
transfer  the  former  scale,  placed  on  right  lines,  to  I  Many  other  uses  could  be  ez] 
the  arc  of  60*  aft  seen  at  Fand  0,  Fig.  1,  the  said  I  warns  me  to  dose, 
right  line  forming  the  chord  of  such  arc,  and  such  I     Barry-road,  S.E.  3, 


bat 
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when  TMated  by  man.  We  have  been  able  to 
find  oat  the  amusementa  which  helped  to  while 
away  their  leisure  hours.  How,  when  debarred 
by  inclement  weather  or  other  causes  from  en- 
jojiog  the  pleaftures  ot  the  hunting-field,  they 
oecapied  themselves  by  exercising  the  artistic 
t&leat  whidi  lay  dormant  in  them,  by  adorning 
their  rudely -made  implements  with  roughly  oarred 
designs.  And,  further,  we  are  asssisted  in  forming 
some  oonjectares  as  to  what  race  of  people  these 
P&lffiolithic  men  were.  From  the  similitude  of 
their  enmvings  on  stone  and  wood,  both  in  design 
sod  styM  of  workmanship,  to  those  of  the  Eskimos 
of  North  America  of  to-day,  as  well  as  the  fact  that, 
like  Pleistocene  man,  the  Eskimos  disregard  burial 
and  live  on  the  same  kind  of  food  as  Paleeolithio 
man,  Mr.  Dawkins  holds  that  in  these  Americans 
the  same  ancient  race  still  sorrives.  He  oonsiderfl 
that  the  many  points  of  ethnological  resemblanoe 
which  they  have  iu  common  cannot  be  the  result 
of  mere  accident,  but  that  they  are  most  probably 
blood-relations. 

Again,  we  hare  gathered  from  the  examination 
of  these  caves  much  knowledge  concerning  the 
European  fauna,  A  comparison  of  the  fossil 
remams  in  the  oayes  of  the  Continent  with  those 
of  Great  Britain  proves  the  fauna  to  have  been 
nmilar.  We  have  seen  how  numerous  and  varied 
have  been  the  remains,  which  are  estimated  as 
having  belonged  to  over  forty  diiferent  species, 
tea  of  which  are  believed  now  to  be  wholly  extinct. 

And  besides  all  this,  how  much  have  we  learnt 
respecting  the  climate  of  Europe  and  the  alterations 
in  its  physical  geography. 

"  There  rolls  tho  deep  where  grew  the  tree, 
0,  Earth,  what  changes  hast  thou  seen ! 
There  where  the  long  street  roars,  bath  been 
The  stillaess  of  tho  central  sea. 

"  The  hills  are  shadows,  and  they  flow 

From  form  to  form,  and  nothing  stands ; 
Thev  melt  like  mist,  the  solid  lands, 
Like  cioads  they  shape  themselves  and  go." 

That  the  climate  of  Europe  was  very  different  in 
the  Pleistocene  age  from  what  it  is  at  present  is 
judged  more  especially  from  the  fauna  then  in- 
Jiabiting  Europe.  Thus  we  find  remains  of  animals 
accustomed  to  Arctic  regions,  such  as  the  rein-deer, 
wooUy  rhinoceros,  ibex,  and  mammoth.  It  is  true 
that  the  last -mentioned  is  supposed  to  have  pos- 
sessed a  somewhat  elastic  constitution ;  still,  it  is 
believed  to  have  preferred  cold  climates  because 
remains  are  found  most  abundantly  in  the  extreme 
north,  many  skeletons,  and  iu  one  instance  an 
entire  body  preserved  in  the  frozen  soil,  having 
been  obtained  in  Siberia.  At  tho  ^ame  time,  traces 
of  animals  which  now  only  inhabit  temperate  zones 
have  been  found  in  these  European  caves,  such  as 
thehon,  hippopotamuB,  and  hjtuua.  This  has  led 
geologists  to  believe  that  the  winter  was  more 
severe  and  the  summer  milder,  and  that  these 
animala  migrated  from  N.  to  S.,  and  S.  to  N., 
according  to  the  changing  seasons. 

This  luteratiou  in  the  climate  of  Europe  is 
tikonght  to  be  largely  due  to  the  changes  which 
have  taken  place  in  its  physical  geography.  From 
the  evidence  derived  from  the  f osaid  remains,  not 
only  of  these  caves,  but  of  those  yielded  by  rivers, 
and  by  means  of  diiferent  soundings,  geologists 
argue  diat  in  the  Pleistocene  age,  Oaldy  Island 
most  have  been  joined  to  the  mainland,  and  that 
the  Bristol  Channel  was  a  fertile  plain.  That  Ire- 
land was  joined  to  Qreat  Britain  and  Great  Britain 
to  the  Continent.  That  the  Mediterranean  Sea 
was  divided  into  two  salt  lakes  by  G-ibraltar  being 
connected  to  Spain  and  Africa,  and  Sicily  ana 
Halta  to  Italy  and  Africa.  That  Cyprus  was 
uiited  to  Asia  *Minor ;  Corsica  and  Sardinia  to 
Italy;  Majorca  and  Minorca  to  Spain;  that 
glaoera  covered  the  peakt?  of  the  higher  mountains 
of  Asia  Minor  and  North  Africa;  besides  other 
dvanges.  As  these  physical  alterations  presuppose 
an  immense  lapse  of  time,  geologists  are  inchned 
to  believe  man  to  be  pre-glacial. 

In  conduaion,  whilst  these  bone-oaves  have  told 
ns  80  mooh  oonoeming  the  climate,  physical  geo- 
graphjf,  and  fauna  of  Europe,  as  well  as  the 
antiquity  of  man,  yet  they  leave  us  still  unen- 
ligfated  as  to  hii  origin,  and  the  truth  or  falsehood 
of  the  theory  of  evolution.  There  is  no  proof  that 
the  men  whose  foesil  remains  have  been  found  in 
caves  were  intellectually  inferior  to  the  lowest 
savage  races.  No  remains  of  i^>es,  bordering  on 
the  human  have  as  yet  been  met  with.  But  there 
remahiB  a  large  field  for  further  exploration,  and 
new  disoovenea  in  Greece,  Palestine,  and  other 
pwts  of  Asia.  It  will  take  years  to  complete,  but 
It  is  a  work  which  offers  many  attractions,  com- 
hining,  as  it  has  been  remarked,  **The  excitement 
of  mountaineering  with  something  of  its  dangers." 
"M..  Stemdale  Aoworth. 


AXTTOliATIO  UXTSIOAL  IKSTBUUSNTS. 
[19837.]— NanoiNo!  on  page  12  the  letter  of 
" Gray *B  Inn**  on  this  subject,  as  well  as  one  or 
two  others  that  have  recently  appeared,  I  think  I 
gay  as  well  make  a  f ow  comments  thereon.  The 
flm  instrument  in  which  the  principle  of  producing 


a  tune  by  the  use  of  perforated  pftp«  was  applied 
seenu  to  have  been  patented  in  1818.  In  this  case, 
the  notes  were  those  of  the  ordinary  organ-pipes. 
In  1851  there  was  standing  in  the  comer  of  a  room 
at  the  Society  of  Arts  a  fairly  large  instrument  of 
this  kind,  and,  for  all  I  know,  it  may  stand  there 
stUI. 

The  great  defect  of  this  plan  is  that  as  the 
paper  necesaanly  travels  slowly,  the  holes  open  and 
close  graJu'tUij,  whereby  a  dismal,  drawling, 
moaning  effect  is  produced.  I  was  informed  by 
the  late  Mr.  Croger  that  he  knew  of  considerable 
sums  having  been  spent  in  the  endeavour  to  cure 
this,  but  in  vain.  Somewhere  about  25  years  ago 
I  turned  my  attention  to  the  subject,  and  made 
several  attempts,  which  were  likewise  failures,  till 
the  idea  struck  me  to  employ  free  rccds  instead  of 
pipes.  I  made  a  model  (stiU  in  existence)  on  this 
plan,  using  two  octaves  of  concertina  notes.  This 
was  a  vast  inprovement  on  the  pipes,  and  I,  there- 
fore, claim  to  have  been  the  first  to  apply  the  com- 
bination of  reeds  with  the  perforated  paper.  The 
perforated  paper  was  advanced  by  rollers  with 
indiarubber  rings  to  produce  adhesion.  A  difficulty 
was,  however,  found  to  oociir,  which  I  have  ob- 
served is  also  apt  to  occur  with  the  orguinette— 
viz.,  the  tendency  of  the  band  of  paner  to  travel 
obliquely,  and  get  crumpled  ana  damaged 
at  the  edges.  This  led  me  to  (^  a  pair  of 
toothed  wheels,  the  teeth  entering  perfora- 
tions at  each  side  of  the  band  of  paper. 
Another  plan  which  I  commenced,  but  did  not 
completely  carry,  out  was  the  use  of  electro- mag- 
nets to  open  ordmary  pallets,  the  paper  passing  over 
a  metallic  drum  with  a  row  of  contact  springs  to 
drop  through  the  perforated  paper.  A  modification 
of  this  was  the  use  of  metal  sheets  instead  of  paper, 
with  strokes  and  dots  of  a  nonconducting  varmsh, 
or  of  conducting  strokes  on  a  non-conducting 
material.  The  nuisance  of  the  battery,  and  the  lia^ 
bility  to  failure  at  the  contacts,  are,  however, 
serious  drawbacks  to  this  arrangement.  The  plan 
has  since  been  employed  on  a  large  scale  for  a  so- 
called  electrical  organ  at  the  Polytechnic. 

Another  idea  has  been  to  use  the  perforated 
paper  to  admit  air  to  small  bellows  whose  infla- 
tion acted  on  the  pallets  in  an  organ  winddiest 
of  the  usual  pattern.  I  found,  however,  on  work- 
ing it  out,  that  the  arrangement  became  complex 
and  unsatisfactory.  This  method  appears,  from 
your  columns,  to  have  been  recently  applied  to 
act  on  the  notes  of  an  ordinary  keyboard,  and 
from  the  description  there  is  evidently  much  in- 
genuity shown  in  the  details.  Next  we  come  to 
the  plan  of  using  springs  or  levers  which,  on  the 
passage  of  the  perforations,  are  set  free  to  act  on 
pallets.  This  I  tried  on  a  small  pipe  organ,  but 
found  it  very  difficult  to  avoid  irregular  action, 
as  the  adjustment  has  to  be  somewhat  delicato.  I 
believe,  however,  the  or^anetto  (not  orguinette) 
is  thus  constructed,  but  with  reeds  instead  of  pipes, 
and  I  hope  any  possessor  of  one  of  them  will 
state  whether  the  difficulty  of  adjustment  is  found 
to  also  exist  in  this  instrument.  Lastly  we  come 
to  the  orguinette,  which  is  having  such  a  success. 
In  this  the  novelty  consists  entire^  in  the  suction 
principle,  and  it  has  very  great  advantages  in 
some  ways.  For  instance,  the  paper  being  pressed 
down  by  the  air,  is  kept  in  close  contact  mth  the 
perforated  bar  without  any  system  of  springs  or 
upper  bars.  The  friction  is  thus  reduced,  and  the 
tendency  to  leakage  is  almost  entirely  avoided. 
There  is,  however,  still  the  tendency  of  the  paper 
before-mentioned  to  get  slewed  to  one  side  or  the 
other,  a  defect  but  partly  remedied  by  the  use  of 
the  "  attachment.**  I  hope  this  account  of  an  ap- 
paratus to  which  the  writer  has  given  much  atten- 
tion, may  prove  of  interest.  A.  S.  It. 

THB  ETHEB  UMBLiaHT. 

[198  38. J —Mb.  Fishkb,  of  Tunbridge  Wells,  has 
lent  me,  for  experimental  trial,  his  *'  Ethoxo  ** 
apparatus,  which  has  already  been  mentioned  in 
these  columns  several  times,  and  I  think  a  short 
statement  about  it  may  not  only  be  of  interest,  but, 
to  some,  of  real  importance,  inasmuch  as  the 
apparatus  places  the  very  highest  form  of  lime- 
light, with  only  one  (oxygen)  bag,  within  the 
reach  of  country  operators,  quite  out  of  the  way  of 
gas. 

I  am  not  sure  who  was  the  original  inventor  of 
the  process  of  using  gas  from  ether  in  a  lantern. 
A  friend  tells  me  he  GNslieves  it  was  first  done  about 
three  years  ago,  by  Mr.  Broughton,  a  dentist  at 
Manche8ter,;wno  simply  bubbled  the  exygen  through 
the  fluid,  and  used  for  the  jet  a  long  safety  pack- 
ing of  granulated  pumice-stone.  Th%  latter  was 
said  to  give  safety,  but  I  should  doubt  this.  The 
same  was  said  of  various  pacJdngs  with  the  oxy- 
hydrogen  jet ;  but  they  all  faUed  at  one  time  or 
other,  and  ultimately  it  was  found  brat  to 
abandon  them  all,  and  to  trust  for  safety 
to  good  pressure  and  avoidance  of  mixture. 
I  should  suspect  it  would,  sooner  or  later, 
have  proved  the  same  here.  But,  however 
this  may  be,  the  object  of  the  **  Ethoxo  "  arrange- 
ment of  generator  is  to  greatiy  lengthen  the  course 
by  which  a  small  quantity  of  oxygen  may  pass 


through  the  ethto.  It  is  never  less  than  12iii., 
which  gives  much  hydrogen  with  so  little  oxygen 
as  to  be  safe. 

The  arrangement  is  very  simple.  The  oxygen 
under,  say,  1121b.  for  a  36iu.  by  '24in.  by  24in.  bag 
is  ooimeoted  by  a  T-joint,  with  a  small  copper 
generator.  One  other  branch  of  the  T  goes  to  the 
ether  in  the  generator,  through  which  a  few 
bubbles  piss,  carrying  off  copious  ether  vapour ; 
the  third  branch  of  the  T  goes  to  the  oxygen-tap 
of  the  lantern.  The  ether  vapour  goes  to  the 
hydrogen>tap,  and  when  turnea  on  alone  bums 
like  ordinary  gas.  The  generator  is  filled  with 
five-eighttid  of  a  pint  of  methylated  ether,  of 
which  about  oue-quarter  of  a  pint  will  be  used  in 
two  hours.  The  residue  is  bes&  poured  back  after 
use. 

As  to  the  results,  the  light  is,  at  least,  15  to  20 
per  cent,  better  than  I  can  get  with  the  same  pres- 
sure, with  the  same  mixed  jet,  and  house-gas  iu 
another  ba^.  I  cui  only  attribute  this  to  the  ether 
vapour  bemg  a  definite  chemical  compound,  free 
from  the  inert  and  injurious  substences  which 
injure  common  gas.  In  some  localities,  the  gas 
itself  may  do  better  than  it  does  in  London ;  but 
with  me  the  difference  was  very  marked,  the  light 
being  more  intense  and  white.  With  the  polariscope 
a  fine  crystal  of  Brookite,  which  was  a  comparative 
failure  with  the  mixed  gases  owing  to  its  red 
colour  and  the  wide  angle  and  peculiar  dispersion 
of  its  axes,  came  out  very  satisfactorily  upon  the 
screen  when  the  hydrogen- bag  was  cut  off  and 
connection  made  with  the  ether-gas.  Students 
will  know  what  a  difficult  crystal  this  is  to  project, 
and  it  is  a  severe  test  for  any  light. 

Of  course,  there  is  something  to  be  said  on  both 
sides.  I  oan  see  no  danger  with  the  apparatus 
with  proper  caution,  and  one  is  very  necessary. 
Ether  vapourises  at  such  a  low  temperature  that 
there  is  almost  always  some  little  pressure  in  the 
generator  when  filled.  Now,  if  the  oxygen-bag 
tap  wore  turned  on  Jirtt  when  conneotiou  is  made, 
a  little  liquid  ether  might  be  forced  back  into  the 
oxygen  tube,  or  even  bag,  and  if  so,  a  serious 
explosion  might  occur.  This  must  be  avoided  by 
rigorously  turning  on  the  ether-gas  ta^  to  the 
lantern  first  to  relieve  the  pressure.  Agiun,  ether 
is  a  ticklish  thing  to  keep  in  store  anyhow,  unless  one 
has  a  cool  cellar,  which  I  unfortunately  have  not, 
and  equally  ticklish  to  carry  about.  LiRtly,  ether 
is  such  a  searching  solvent  that  no  grease  can  be 
kept  upon  any  taps ;  hence,  however  well  they  are 
ground,  it  must  be  difficult  to  prevent  more  or  less 
leakage  ere  long,  when  there  must  be  a  smeU, 
which  most  people  strongly  object  to.  If  I  had 
the  apparatus  in  use  I  should  be  inclined  to  keep  it 
in  a  tub  of  water,  which  ought  to  stop  any  smell 
in  tiie  room.  Otherwise,  it  is  very  difficult  to  stop 
it,  and  this  seems  to  me  the  greatest  drawback. 

On  the  other  hand,  these  objections  will  apply 
least  just  where  the  convenience  of  such  apparatus 
will  be  greatest.  To  be  able,  in  a  country  hall, 
where  there  is  no  gas,  or  in  other  halls  where  gas 
is  difficult  to  get  at  to  fill  a  bag,  to  set  down  any- 
where the  single  oxygen-bag  and  pressure- board, 
and  a  copper  vessel  no  larger  than  a  small  tea- 
kettie^  and  there  and  then  have  at  command  the 
most  mtense  form  of  lime-light  with  the  mixed  Jet, 
will  be  an  advantage  understood  by  many.  This 
is  what  is  afforded  by  the  ** Ethoxo**  form  of 
generator  for  the  ether  lime-light.  People  who 
have  gas  will  probably  not  care  to  meddle  need- 
lessly with  a  highly  volatile  fluid ;  but  those  who 
have  not  will  probably  be  exceedingly  glad  of  the 
information.  Lewis  Wright. 

OUTDOOR  PHOTOQBAPHT  AND  DBT 
PLATBS. 

[19839.]— Wb  are  looking  forward  during  the 
coming  Easter  time  to  empl  jy  the  extra  leisure  we 
shall  have  in  taking  a  few  views  direct  from  nature. 
Having  little  experience  in  such  operations,  or,  in 
fact,  but  littie  experience  at  all  with  regard  to 
photography,  we  are  somewhat  anxious  as  to  the 
best  manner  of  proceeding  and  what  materials  to 
employ.  If  some  kind  and,  more  particularly, 
experienced  friend  will  give  a  few  practical  sug- 
gestions by  which  we  may  accomplish  our  end 
without  beong  too  lavish  as  regards  expenditure  of 
money,  we  shall  be  really  gratefuL  We  would 
like  espedallv  to  know  about  dry  plates,  with 
some  simple  formula  for  developing. 

^  *^   *  P.  and  B. 


CHEAP  DABK  SLIDBS. 

[19840.]— Those  readers  of  the  "  E.  M."  who, 
by  stodying  Mr.  Stephens  letter  on  page  10  may  be 
tempted  to  try  these  cheap  and  eanly- constructed 
photo*  slides  he  recommends,  are  Ukely  to  be 
greatly  disappointed  in  their  efficiency  if  their 
plates  be  extra- sensitive  gelatine,  for  these  thin 
pine  boards  (1-lOin.  thick)  are  quite  permeable  to 
light.  I  tried  them  for  the  purpose  recommended, 
and  soon  discovered  their  faultiness.  Then  I  tried 
blacking  them  with  ink,  rubbing  in  black  varnish, 
soaking  in  red  or  yellow  dyestuff,  but  finally 
concluded  that  for  the  shutter  we  ought  certainly 
use  thin  Spanish  mahogany ;  the  other  portions  of 
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KNQLI8H  UBCHAmC  AND  WOBLD  OF  SCIENCE:  No.  887. 


!■  tbmjongomg  calculation,  we  have  aasmned 
2S'^^"J!:^J^!^**^_^.P_^«  ^^P^^'  oxygen, 


lat.il;^  .Tni*  **•  •aYiMiliMrooutly  oon-tnioUd  at 

V^  »   h*  bn  inmln.  liiMl  t  )in  prifl«  {«  not  no  iormiAf^hlf. '  I     ^^_         ^^  Weight.  Ratio.  By  volnme.  Ratio. 
)  ^^*•  Mill*  r^.,n  M«,.r..  J^inoattw.  of  Binaingham  '     2^^   •  •    23'27         1  ^  20-57        1 

I'iS  i\  **i*  V?'*'^*"?*^^  ^•»"  '"»''•  i  P»*t«.  »»a       ^^f^^g^-.    76-73         3-29  79-03       3-76 

vfHv^lMil  wtlU  thn  most  imuiitiTa  pUt«M  T>rocur»bto.    " 
B.  B.  Feii2i«««y. 


Maboh  24, 1882. 


•OmaW  PBOFBLLSRfl. 

nW4l.]-To  roiTArt  back  to  th«  robjectof  fat- 
jUii#a  propaljwi,  I  do  not  iue  th«  adrantaire  of 
•uoh  moiU  of  propulsion,  inaimaoh  a»  I  do  not  lee 
how  Tou  ara  to  revana  tham,  and  tro  aat«ni     a. 

•ujd  ha  iMa,  in  my  prMenoa,  •abmitted  it  to  antfao- 
WUaa  m  London  oapablo  of  givinflf  an  opinion  npon 
iU  mwiti.    They  aaclara  tSa  nStion  iSton^ 

«tion,  haTing  (riven  the  water  a  baclMthrnst 
*  ^•^^^"•!:  Myadrica  to  him  ia  •*  to  wtU 
into  opetatipn  fa  a  moderate-iized  boat,"  and  then 
let  the  world  know  ita  reenlta.,  I  am  5f  opinionit 
wiU  gaperwde  both  the  ecrew  and  padaie7lt8 
p^  are  eaey  of  repair  and  adjustment  at  sea  in 
S^^iS  weather.  It  can  be  fitted  on  either  side 
©f  the  ship,  «  on  either  quarter  or  stem;  itwiU 

^  ^"^.^^  *^* '°°«  •^*'*'  *<*«*J  ^  friction,  and 
yon  wfll  oonseqnantiy  get  mora  of  the  eninne- 
power  deraloped.  «iBu«»- 

•i.  J^3^  W  «ffioieat  ■oqU  propeller,  yon  mnst  have 
It  forked  like  a  fish's  tail,  VuidTl  iiiiect,fl«iwr 
U  eonld  be  worked  with  a  crank-motion.  I  notice 
the  swifter  the  fish,  the  more  forked  its  tail.  It  is 
a  mode  of  propulsion  I  thought  of  in  l«oO,  but 
gave  up  the  idea,  as  I  imagined  it  would  bimir 
great  stress  on  the  vessel's  stem,  and,  as  I  said 
before^  you  cannot  go  astern  with  it. 

Twickenham.  Captain,  B.N. 


Now,  when  combustion  takes  place  in  air.  an  enor- 
mous amount  of  tharmal  effect  is  destroyed  by  the 
Jjccompanyiog  nitrogen,  which  plays  no  part  in 
^  genwatian  of  heat.  This  is  due  to  heat 
ftetng  abstracted  to  expand  the  nitrogen  uniformly 
wiWi  the  products  of  combustion,  which  results  in 
a  lower  mean  temperature.  Thus,  with  carbon 
4^v^  V^^  ^1!  ^  #*J  +  (32  X  3-29  X  -2438)  = 
fiL  :ir^J^'^  degradation  of  thermal  effect 
to  tae  extent  of  27  per  cent 

WeBhaUoiW  investigate  hydrogen  in  the  same 
riSh*?'   ^  ?"*,^y^eigl^t  0'  hydrogen  combines 


FUBIi  AND  OOXBUSTION. 

ri9842.] — Thebb  are  two  queries  in  our  last 
Tolume  relating  to  fuel  and  combustion  which  have 
passed  into  the  column  of  "  Unanswered,"  namely. 
46349,  p.  290,  and  45892,  p.  606.  As  these  queries 
involve  priodples  much  required  in  the  heating, 
lighting,  and  ventiUting  of  rooms  and  public  hallj. 
as  also  in  dealing  with  questions  relating  to  fuel 
and  combustion,  regenerative  furni'^*^8,  &c.,  I  have 
oonstracted  a  few  equations  which  will  perhaps  be 
found  of  use  by  your  querists.  I  have  not  worked 
out  either  of  the  particular  problems  cited,  but  have 
given  the  general  principles  by  which  these  and  all 
such  others  may  bo  calculated. 

The  temperature  of  a  gaseous  mixture' is.  as  is 
well  known,  the  excess  of  temperature  which  will 
I?  if^^^  ^7  *^®  gaseous  products  of  combustion 
if  they  preserve  the  totality  of  heat  disengaged  in 
the  reaction.  Thus,  let  H  equal  the  quantity  of  heat, 
and  h  the  specific  heat  by  weight  of  the  products, 
and  we  have  T  "  H  /  A,  a  valuating  formula  which  is 
applicable  In  all  caios  where  two  gases  bum 
In  their  respective  atomic  prop i)rtion3,  and  based, 
of  course,  upon  the  assumption  that  the  specific 
heat  is  not  alterable,  but  constant  at  all  tempera- 
tares. 

Before  proooodinff  with  the  calculations,  it  is 
necessary  to  tabulate  the  total  calorific  ehergy  of 
tho  so?eral  combustibles  with  which  we  have  to 
deal. 

By  weight.  ^Jii"""'!^  By  volume. 

8,080  C.  — 

nt,402O.   X      1    -     34,402  C. 

14  «     33,042  C. 

8  =   104,504  0. 

ll.'H.iHO.   X    14  =^   100,012  C. 


Nam*. 

^-arbon 

j/ydrogon 

i'arbonio  oxide  2,403  0.   x 

Marsh-gas         13,0(13  O.    x 

OUfiantgas 


And  first,  we  shall  investigate  the  calorific  power 
'*«  the  elements,  carbon  and  hydrogen,  under 
J^arlous  conditions,  beginning  with  that  of  carbon 
<>t^rti|rig  in  oxygen.  Thus,  12  parts  by  weight  of 
"arbon  unite  with  32  parts  ot  oxygen,  and  produce 
''**  P^trts  of  carbonic  anhydride,  with  the  develop- 
Hinnt  of  12  X  80H0  units  of  heat.  The  specific  heat 
'  -  -  ■  •      '  .  _  ._  i_  .^i--    ratio 


•"P'ftUon  may  be  oonJoiisod,  and  stated  thus  :  the 
';'*''*'"n  o„iisiiinwl  to  the  carbonic  anhydride  pro- 
'«'«"hi|  U  „,  I  .  ;|.o7.  therefore,  the  heat  communi- 
!'"'""*  to  Oi«  oiirboijlu  anhyilride  at  the  moment  of 

■'•"•/MiMloaU  found  by  <Hviding  the  number^ 
*""*»■   Mhlts    by  tho  quantity  of  heat  necessary  to 

;;""•  /»iM  temi.nmt.i^o  of  tie  oar bouio  anhydride 


manner  _^     -o—  —  -,«**,  t,**  vw*«uux 

with  8  paiis  of  o^gen,'  producing  ^9  "parte"of 
«^m.  The  specific  heat  of  steam  beuig  -4805  heat 
Tw^'  Sn??^?f^°  t«^^;w»^i/  would  be  34462/ 9  x 
•4N>o  =  79GJ  C,  a  number  which  represents  the 
manmum  amount  of  heat  capable  of  bemg  imparted 
by  the  total  reaction  of  the  primitive  gases. 

It  has  been  shown  that  only  a  portion  of  com- 
bustible gases  enter  into  combinaflon,  a  fraction 
remaming  in  the  region  of  highest  temperature  in 
presence  of  a  correspondmg  proportion  of  oxygen, 
the  heat  m  this  part  being  sufficiently  high  to  effect 
Ottsociation  ;  but  for  ordmary  purposes  there  is  no 
advantage  m  discugsing  this  matter  in  so  exhaustive 
a  manner,  because  the  fundamental  results  will 
give  relative  figures  for  comparison,  and  will 
prove  quite  as  serviceable  as  if  we  did. 

The  hi^h  degree  of  temperature  shown  in  the 
last  equaUon  is.  however,  modified  by  the  latent 
heat  of  the  steam  produced.  Thus,  if  we  assume 
that  the  combination  be  instantaneous  and  com- 
plete, and  that  the  latent  heat  of  the  steam  be  637 
heat  units,  then  the  calorific  intensity  would  be 
34,462  -  (9  X  637)  /  9  x  "4805  =  GSof  C. 

Agaie,  if  the  combustion  takes  place  in  air,  a 
further  degradation  of  thermal  effect  takes  place. 

We  are  now  in  possession  of  all  the  data  neces- 
sary, and  the  above  equations  render  the  calcula- 
tion of  the  calorific  effect  of  any  gas  or  gaseous 
niixture  a  question  of  extreme  simplicity.  Apply, 
ing  these  pnnciples  to  that  of  marsh- gas  burm'ng 
in  oxyj?oa,  we  find  that  8  parts  by  weight  uaite 
with  ZZ  partd  of  oxygen,  producing  22  parts  of  car- 
bonic anhydiide  and  18  parts  of  steam.  The  density 
of  marsh-gas  to  hydrogen  is  as  8 : 1,  and  as  the  total 
calorific  power  is  13,063,  we  have  for  temperatures 
above  100'' C.  in  oxygen.  13,063  X  8/ (-4805  x  18) 
+  (22  X  -2100)  =  7.794''  C,  and  for  temperatures 
below  100"  C,  (13,003  X  8)  -  (18  x  637)/ (-4805 
X  IS)  +  (22  x  2160).  For  temperature  in  air 
above  100«  0..  (13063  X  8)  /  (•4805  x  18)  +  (22 
X  -2160)  +  (32  X  3-29  +  '2438)  ==  2,690^  C,  and 
for  temperatures  in  air  below  100°  C,  (13,063  x  8) 
-  (18  X  637)  /  (-4805  x  18)  +  (22  x  -2160)  + 
(32  X  3-29  X  -2438)  =  2,429' C. 

Again,  with  defiant  gas  we  have  its  total  calo- 
rific power  as  being  11,868  heat  units,  and  ite 
density  14: 1,  which  on  combustion  will  unite  with 
4S  parts  by  weight  of  oxygen,  and  produce  44  parts 
of  carbonic  anhydride  plus  18  parte  of  steam. 
Therefore  its  calorific  intensity  burning  in  oxygen 
at  temperature  above  100"  0.,  will  be  (11858  x 
14)/ (-4805  X  18)  +  (44  x  -2160)  «  9,162"  C,  and 
for  temperatures  below  lOO^'C,  (118,68  x  14)- 
(IS  X  537) ,  (-4805  X  18)  +  (44  x  -2130)  =  8,619°  C, 
In  air,  for  temperatures  above  100**  C,  (14  x 
11,S5S)  /  (-4,805  X  18)  +  (44  x  -2160)  +  (48  x  3-29 
X  -2433)  =  3,10G"C.,  and  for  temperatures  below 
lOO^C,  (14  X  11858)  -  (18  X  537)  /  ('4850  x  18)  4- 
(44  X  -2160)  +  (48  x  3-29  X  -2438)  =  2,896**  C. 

To  make  the  citations  complete,^  we  shall  now 
examine  carbonic  oxide,  burning  in  oxygen  and 
air.  Of  course,  we  have  no  latent  heat  of  steam 
in  this  case.  The  calorific  power  of  carbonic  oxide 
is  2,403  0.  ;  and  ite  density  is  14  =1.  On  burning, 
14  parte  by    weight  combine  with  8  of  oxygen. 

frodnoing    22    of   carbonic    anhydride.     2403  x 
4/ 2100  X  22   =   7,069' C,  and  burning  in  air, 
2403  X  14  /  (-2163  X  22)  +  (3-29  X  8  X  -2438)  = 


the  figures  given,  refer  to  products  from  EaeKik 
coal  tar ;  m  the  case  of  Scotch  naphtha8,lhe  «SE 

wTJ^^^if^J^'^^^y^^T"^-    Benzol,  msdehS 

Scotch  naphthas  are  not  so  valuable  for  oolow 

makmg  owing  to  the  presence  of  non-nitufiiE 

bodies;  hence  the  buyers  of  benzol  xisusIWiaZ 

m  their  contracte  the   condition   "that  it  jS« 

fe°f  ol)  sJiaU  be  a  product  of  pure  Eoglish  ooS. 

tar."    The  following  is  the  usual  metluSl  sdZd 

for  testmg  commercial  benzols ;  "100  cubic  eaiti 

metres  of  the  sample,  which  shaU  fairly  reprwot 

the  bulk,  are  placed  in  an  ordinary  6w,  wtort 

connected  with  a  Liebig's  condeiwer.   Thstbec- 

mometer  should  be  so  fixed  by  mesos  of  t  Ber 

forated  cork,  that  ite  point  shall  be  |in.  froniSa 

bottom  of  the   retort.    Heat   is  applied  to  tJis 

f?tort  by  means  of  a  Bunsen  burner;  whendii. 

tdlation  has  commenced,  tiie  heat  is  so  regulated 

that   the  distUlato  shall   come   over  in  sepaate 

MOM.   When  the  required  temperature  is  readied 

the  heat  is  withdrawn,  and  after  a  few  miDnts!  tk 

number  of  cc.  distillate  is  read  off ;  the  conteatiot 

the  retort,  after  cooling,  are  added  to  distillate  in 

burette,  and  the  loss,  if  any,  is  added  to  the  po- 

oentage  as  registered  by  distillate.  Since  it  ii  oftoi 

unpossible  to  obtain  fair  ebullition  in  aneireleia 

glass  retort,  in  imfwrtant  teste  of  benzols,  retorti 

which  have  been  in  use  some  time,  and  bavt  i 

slight  coating  of  carbon  on  the  interior,  shooldbe 

used. 

As  the  thermometer  invariably  rises  from  half 
to  one  degree  after  the  heat  has  been  withtemL 
The  heat  should  therefore  be  withdrawn  a  Httk 
before  tho  required  temperature  is  reached. 

This  test  may  also  be  influenced  to  the  exte&t  oi 
two  or  three  per  cent,  by  a  rise  or  fall  in  the  atmo- 
spheric pressure.  According  to  a  recent  writer  ia 
the  Chentical  Nexcs^  a  sample  of  30  per  cait. 
benzol  made  from  Scotch  tars  was  influenced  t« 
Jthe  extent  of  12°  per  cent.,  by  a  rise  or  fall  of  about 
one  inch  in  the  barometric  column.  The  lame 
writer  afterwards  admitted  that  a  sample  of  90  per 
cent,  benzol  made  from  English  tart  was  ioflo* 
enced,  under  the  same  conditions,  only  to  ths  ex- 
tent of  4  per  cent.  It  may  be  well,  sinoe  tht 
influence  of  varying  atmospheric  prenmie  ob  tie 
testing  of  benzols,  light  oils,  &o.,  has  given  riee  to 
some  discussion,  to  briefly  comment  on  this  phase 
of  the  subject. 

Mr.  A.  H.  Allen  has  stated  that  a  dffiereooeof 
lin.  in  the  height  of  the  barometric  column  make^ 
a  difference  of  one  degree  Oentigrade  in  the  boilinjr- 
point  of  benzol.  Hence,  if  tins  be  so,  if  we  trisi 
to  obtain  an  approximate  idea  of  tho  infloeoce  (A 
atmospheric  pressure  upon  the  resulte  o!  tests  of 
coal-tar,  naphthas,  &c.,  it  will  be  necessary  to  note 
Uie  different  percentages  at  the  temperature  ipea- 
fied  by  the  test,  and  at  a  temperature  one  degrw 
higher  or  lower.  Let  us  first  take  one  of  the  crud« 
producte— viz.,  light  oil :  the  sp.  gr.  of  this  light 
oil  varies  from  -940  to  1-000.  It  w?U  be  awm  from 
the  percentage  of  distillates  at  every  rise  of  6^  C, 
as  given  below:— 

Sp.  Gr.,  -948 ;  B.P.,  100«. 

0.   0.   0.   0.   0.   0.   C.   C.  C.  C. 

110  116  120  126  130  135  140  145  150  Iw 


8      10      16      20      23       26 
0.     C.     0.     0.     c. 


30     34    iT 


160    165    170    176    180  C. 

41      44      47      60      54      percentage, 
that  a  difference  of   one  degree  Centigmde  cia 


2,996^0. 

Whatever  difference  of  temperature  may  exist 
between  the  values  given  above  and  that  actually 
obtained  by  experiment,  is  due  to  the  excess  of 
atmosphere  which  necessarily  surrounds  the  flame, 
the  specific  heat  of  which  becomes  a  divisory 
function  in  the  calculations. 

Bobert  Tervet. 

Clippens  Oil  Works,  March  16th. 

OOAL-TAB  PB0DT7CTS. 

nu€d  from  page  Q\^,  Voh  XXXI F.) 
— Thb  figures  in  the  first  columns,  under 
u.i-.'s,  are  not  the  actual  boiling  points,  but  the 
I  temperature  at  which  distillation  commences.    AU 


practically  have  but   slight   influence    npon  the 
testing  of  light  oUs.  I  havegivwi  the  pereentage  ci 
distiQate  at  temps,  from  100°  0.  to  ISO*  On  becaas^ 
in  the  buying  and  selling  of  Uglit   oila  there  is  a> 
specified  temperature  at  which  the  light  oils  shall 
yield  a  certein  percentage  of   distillate,  varying 
temps,  bemg  fixed   by  the   varioua   huffen  aad 
eeUers.    In  the  oaae  of   *•  onoe-ran  naphtha,*^  s 
more  valuable  product,  this  is  g^eneraljy  raectfied 
to  yield  a  certain  percentage  at  120*  C    AMttple 
giving  41  per  cent,  at  120  C.  gave  43  per  oest  at 
Ul  C,  a  sample  giving  60  per  cent,  at  120  C.  an 
63  per  cent,  at  121  C. ;  therefore,  it  iapnl)al^ 
Uiough  not  certain,  that  a  rise  or  fall  of  lu.  is  tk 
barometric  column  would  affect  the  rmuJ^oit^ 
two  or  three  per  cent  in  these  cases.    I  ■riti' 
probable,  for  it  does  not  follow  that  became  the 
Doiling- point  of  pure  benzol  is  influenced  to  the 
extent  of  one  degree  under  certcain  conditiflas  of 
atmospheric  pressure,  that    the  boiling-point  ni 
*    nurture    of     several    hydrocarbons    will  be 
affected  under  similar  conditions  to  the  aaaecs* 
tent.     When  we  come  to    the    higha  dais  of 
benzols  we  find  that  one  degree   temp,  makes  a 
greater  differeace,  thus :— Benzol  yieldinc  30  p«r 
cent,  at  lOOC.  yielded  40  at  101  C. :  vieldiae  *7ikt 
cent,  at  100  C.  yielded  62  at  101  C. ;  yieldmS  iri  f« 
cent,  at  100  C.  yielded  68  at  101  C.    '^^ 
taIS^®  ^^®  °^  benxol  yielding  90  per  c«l.*^ 
11  ^'^  ^^  "*®  ^'  ^^  o^  temperature  can  make  bat 
litUe  difference,   there  being  but    10  onbic  c«nt- 
metres    of     higher    homol^es    of    benzol   Irft 
boihngm  retort,  thetomperature  rieei  very  rasH^r. 
Mr.  B.  Nickels  has  publuhed  the  foUowiiw  wSid 
Of  estimatug  the  percentage  of  carbon  bwoi^Me 


I  *^**i>t>h  I, 


if    tv    fh 
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present  in  90  per  cent.  benzolB:— 100  cubic  oenti- 
mebei  of  the  sample  are  agitated  with  one  gram. 
of  potaiiiam  hydrate  dittolved  in  the  tmaUest 
quantity  of  boiliDg  absolute  aloohol,  occaaionally 
dining  a  period  of  30  minates ;  the  mixtore  ia  then 
filtered,  the  filtrate  waahed  in  a  glass  stoppered 
ftparating  fonnel  with  its  own  yohime  of  sughtiy 
wam  water,  the  wash  water  ran  o£F,  and  wauiing 
with  cold  water  rejMated  two  or  three  times.  The 
bensol  is  then  ran  into  a  dry  bottle,  and  agitated 
with  a  little  plaster  of  Paris  to  dehydrate.  Two 
isasles  of  English  90  per  cent,  benzol  were  treated 
in  tne  ahore  manner  and  tested,  before  and  after 
treatment,  in  Townson  and  Mercer's  fraotionnater. 

No.  1.  No.  1.  No.  2.  No.  2. 
Before  After  Before  After 
Treat-  Treat-  Treat-  Treat- 
ment, ment.    ment  ment. 

S^l  81-4  83  81  83     0. 

lOpercentofE  83  84-1  82*5  83  8  0. 

20   ,,       „  84  84-9  83*2  84*4  C. 

30   „       „  85  85*4  84  0  851  0. 

40   „       „  85-6  86-2  85  855  C. 

66   „       „  86-5  87-1  86  862  0. 

60   „       „  87-7  88-2  871  87-5  C. 

70   „       „  89-5  90  89'2  89-8  C. 

80   „       „  93  94  92-5  92-5  C. 

W    „       „  100  102  100  lOO     C. 

9fi  ,1  ...  lis  119  117  116  C. 
SpedJBflgrayity       -8819      •8798      -8832      -8812 

It  was  found  that  the  addition  of  half  per  cent, 
by  Tolnme  of  carbon  bisulphide  to  the  treated 
bensols  restored  to  them  their  original  gravity.  It 
was,  therefore,  concluded  that  the  above  samples 
contained  half  percent,  by  volume,  or  07  per  cent, 
by  weight,  of  carbon  bisulphide. 

TOWlfSON    AHD    MbBOBB'S    FBi-OPIOWNATEB.— At 

A,  B,  and  C  are  inserted  small  conical  oupe  of 
fins  copper  gauze.  D  is  inserted  throngh  a  cork, 
fitting  mto  the  neck  of  an  8oz.  flask.  When 
distillation   is  going   on,  the  distillate  condenses 


on  A,  B,  and  C,  and  thus  washes  the  ascend - 
bg  vapours,  whilst  the  surplus  liquids,  con- 
densed, pass,  by  means  of  the  side  tubes,  back  into 
the  flask;  the  lighter  vapours  passing  forward 
throogh  £  to  the  condensing  apparatus.  A  ther- 
mom<»er  is  inserted  at  T. 

200  cubic  centimetres  of  90  ]^er  cent,  benzol, 
after  extraction  of  carben  bisulphide,  were  distilled 
in  the  above  apparatus.  The  first  lOOcc.  distillate 
from  this,  whicn  distilled*  off  between  81^  C.  and 
84*5®  C.,  tested  in  the  ordinary  manner  in  8oz.  re- 
tort, witii  thermometer  immersed  in  liquid : — 

B.P.     810.      82  83         84       850. 

80C.       b%      16%       38»/o      69%      82% 

With  thermometer  in  vapour  ;— 

79  9  45  65  76         82% 

Mr.  B.  Nickels  gives  the  following  as  a 
proximate  analysis  of  good  90  per  cent.  English 
Demzol. 

Carbon  bisulphide    1*5  per  cent. 

Light  hydro-carbons,  sp.  gr.  872,  ' 
not  nitriflable,  probablv  chiefly 
amylene  and  acetonitrile 

Benzene,  sp.  gr.  -885  and  distil- 
ling whoUy  within  a  range 
of  2® 

Toluene,  sp.    gr.  *8715,   and  dis 
tilling  within  2*^    


3-5 


784 


16  6 


/ 

100  0 


The  following  figures  may  serve  to  illustrate  the 
ciBeaey  d  this  apparatus  as  a  fraotionnater. 


A  sample  of  impure  commercial  toluene  which 
tested  in  the  ordinary  manner  showed  : 

BP.  HOC.  1150.  1200. 
107O.  20»/o  52»/o  74«'o 
The  first  25  per  cent,  distillate,  obtained  by  dis- 
tilling in  oroinary  retort;  and  retested,  gave 
results  as  under  A.  The  first  25  per  cent,  distillate, 
obtained  by  distilling  infractionnater,  and  retested, 
gave  results  as  under  B. 

BP.      lOOO.       IIOO.     1150. 
A  B  100         —  64  84 

B=    96         42  90  — 

Ohemistlana. 
{To  be  continued.) 

PATBKTT  BLECTBO-PLATIira 
APPABATUS. 

[19844.1—1  TAKB  the  liberty  of  sending  you  a 
sketch  oz  mv  new  apparatus  for  plating  either 
silver  or  nickel.  Knowing  how  much  nickel  and 
silver  plating  are  inquired  after  in  your  valuable 
paper,  I  thought  the  matter  would  be  of  general 
mterest.  The  apparatus  has  been  devised  for  the 
many  and  variea  workers  in  metal  who  desire  to 
put  a  superior  finish  on  their  work. 

There  are  many  small  articles  which  appear  too 
trifling  to  send  to  a  prof es8it>nal  plater,  and  to 
those  working  or  dealing  in  such,  this  apparatus  is 
of  great  value.  It  is  of  good  service  in  technical 
colleges  for  class  demonstration,  and  is  particularly 
adapted  for  amateurs  in  the  fascinating  occupation 
of  electro-plating. 

The  construction  of  the  apparatus  forms  one  of 
its  seversi  merits,  bath  and  battery  being  in  the 
same  mahogany  case.  The  electromotive  force  is 
under  4  volts,  and  the  plates  having  great  surface, 
a  considerable  quantity  of  current  is  obtained.    In 


plates,  which  hts  the  terminal  on,  is  3in.  longer 
than  the  other  two,  and  is  soaked  in  parafilu-waz 
for  41n. ;  the  other  two  are  dipped  an  inch  in  the 
wax.  The  one  carbon  being  longer,  the  salts  can- 
not creep  to  the  connection.  If  reiieidy,  place  the 
prism  in  the  centre  of  a  glass  bottle,  and  half -fill 


with  broken  gas  carbon,  about  the  size  of  beans  : 
on  no  account  use  any  carbon  dust ;  gentljr  shake, 
to  settle  in  the  smallest  compass ;  fill  up  within  an 
inch  and  a  half  of  the  top  with  clean  water.  Tlien 
pour  some  (not  very  hot)  melted  parafSii  on  the 
top  of  the  water  by  degrees,  allowing  it  to  set 
firm  before  &nj  more  is  added,  till  it  is  level  witii 
the  top  of  the  jar  or  bottle ;  this  forms  a  wax  cork  : 
and  keeps  the  carbon  pium  in  place,  and  prevents 
salts  creeping.    Now  pour  water  out.   Three  pazta 


many  cases,  nickel-plating  is  done  with  too  much 
electromotive  force,  the  result  being  that  the  nickel 
is  very  easily  chipped  off.  No  adds  are  used  in 
the  battery,  and  the  zincs  do  not  require  amalga- 
mation, and  the  battery  is  very  constant.  The  ap- 
paratcS  is  on  view  at  the  Orystal  Palace  exhibition 
on  the  stands  of  Messrs.  Dale  and  Oo.,  also 
Messrs.  J.  Orme  and  Oo. ;  they  may  also  be  seen 
at  Messrs.  Mayfield  and  Oo.'s,  41,  Queen  Yiotoria- 
street;  Messrs.  Dale  and  Oo.,  Little  Britain; 
Messrs.  Orme  and  Oo.,  Barbican,  aad  Mr.  Pater- 
son,  Little  Britain,  where  every  information  may 
be  obtained.  John  B.  Ohaater. 

35,  Ward's  Buildings,  Deansgate,  Manchester. 

TOLMAM*S  SAL-AKMONIAO  CELL. 

[19845.]— Wb  well  know  the  trouble  of  making 
up  manganese  cells,  and  when  made,  total  future 
in  a  few  weeks.  It  is  not  generally  known  that  a 
plate  of  carbon  and  zinc  immersed  in  a  solution  of 
sal-ammoniac  ^ves  off  a  fair  current,  and  rings  an 
electric  bell  fairly  well ;  it  would  surprise  a  great 
many  who  have  not  tried  it.  The  fact  of  this  led 
me  to  devise  the  present  form  of  cell,  which  I  have 
tested  for  12  months;  on  one  occasion  it  was  in 
circuit  for  two  days,  with  an  electric  bell  and  in- 
dicator of  very  little  resistance.  Of  course  it  was 
8#on  exhausted ;  on  disconnecting  for  less  than  five 
minutes,  it  recovered  itself  quite  equal  to  its  ac- 
companying cell,  a  new- pattern  Leclanoh6.  It  has 
never  failed  since  ;  have  repeatedly  tested  it ;  it 
works  a  large  electric  bell :  resistance  of  coils 
1*5  ohm. 

The  arrangement  consists  of  three  carbon  plates 
placMsd  to  form  a  hollow  pi  ism,  and  fixing  an  mdia- 
mbber  band  on  each  end :   one  of  ue  carbon 


charge  with  a  saturated  solution  ;  also  place  in  a 
tablespoonful  of  powdered  sal  •ammoniac.  The  zinc 
rod  should  be  a  little  Irnger  than  the  cell,  with  a 
piece  of  rubber  tubing,  B,  on  each  end  to  prevent 
contact  with  carbon.  Take  care  of  any  carbon 
getting  loose  in  the  prism,  and  do  not  use  any 
greasy  vessel.  George  Tolman. 


MODBL  STEAMBOAT  AND  BOILEBS. 

[19846.] —I  HAVE  noticed  a  good  many  oueries 
for  dimensions  of  boilers  and  best  form  for  driving 


model  engines,  and  have  expected  to  see  some 
arrangement  of  tubes  suggested  in  addition  to  the 
plain,  flat  pieoe  of  heating*snrfaoe  which  is  given 


f: 
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bf  ti««rtfMrri«nB<tffc«diK<  F-^mh  U  will  b«  } 
Mad  that  mart^i^  V^TOs^  tk:s  eftt&xt$  m:re'work  . 
«ad  iiii|ilwiitif  ;  b«t  I  tkiaic  it  »  o^tM  wvrtli  ^ 
rto  fo  to  %  Sttte  tl««^too^:uu  a  b^N;er  I 

%v»uftbleiB  wkoAtik  t/bemMa' 

Hdv  v^ocji   il  ^J"   to   p«t   a  aeries  of  vater- 
ibox    frcm    &ide 
at  aWot   tte  middle   of 
kbd^  a»A    f  if^   vilkin   aa   indi  of  tkt 
top,  tha  chimnej 
t»  te  anr  ^a    ■Hifii>    so    tkaft   ih^    fi^mM 
ftnt  put  of  firebox, 
r  Cbe  «ater>tabea  and  torn 
v^aK  tW^Mk^Mi  nwfcwttba  otter  half  of  fira- 
Wx  aai  pum  «p  tta  ohiBMf  ?   TIm  sketch  wiU 
rtiaiiy 

if  any  reader  who 
Bh  has  anr  special 
if  he  would  tead 
lit  win  drire. 
S.  I«.  P. 


lFOCr.-TO  "OB- 
AHD  OTHSBS. 

lAi  «■  whkh  iiifonnation 

■aiaglf,  wad  I  will  put  it  as 

arez  lens,  receiTing 

t  reflectethem  to 

ol  CMtataie ;  bat  if  the 

:  «■  it  an  caaTaggaat  or  dim^eat  at 

I  the  aew  loeal  pouits  be 

I  its  eoBcaTe  sisfaoe  of  a 

I  froa  it  of  a  radiaat 

I I  '  »  that  of  the  eoa- 
I  wifl  the  &wal  poiat  bo  situated  r 

I  «f  the  fizit  qaery,  how  is  the  reealt 
vaea  eqai-coarez  or  croesod  knses  are 
I  o<  the  aeeottd  qoerj,  when  the  convex 
H  aradias  freater  than  the  coocaTe  'r 
M  tv3  loases  ti  dinenat  foci,  bat  of  the  same 
lad  IP  arranged  that  their  foci  were  on 
of  a  photoeseier,  were  simoltaneoosly 
aaed  i^  tieaswif  persllel  laji*  would  the  inteniity 
cf  tte  hfht  epots  oa  the  aareea  be  equal  or  inver- 
Wraethe  aqaares  of  the  focal  leagths?  Solar 
cayi  an  ■apfussd  to  he  ased. 


BBFLBcrma 

'I^>4S.^.— So  BMch  fa»  I 
J^teeot 'of  MbBon,  aad  I 
KTKLt  tlMt  thon  wha  hara 
»that  M  ia  ~ 


wiitftMioa  the  ad- 
it ^lead  guiilj  to  it 
ot  UMCrasMata  okay 
with  difficalt4ea. 


tohBDVwhat 

this,  perh^it  is 

has  to  do 

the  flat,  and  the  eje- 

liMald  aot  aieddle  with  the 

athene  with  the  other 

Tkm  eje  taha  Is  ••!  br  the  aiaker, 

prohaMj*  fiaai  a  good  maker,  not 

Sottatitisndaoed  to  the  two 

,  wiXh  mwafilrlfj,  is  attuned  in 
r  Ae  ^Mtge  mizTor,  as  has  already 
ia  the  Esqusb.  Mechasic,  by 
J  Sfat  spot  «a  &e  mirtQr  eentral  in  the  re- 
tf  &•  *t^  X^oChiac  caa  be  easier  and 
amff^  s^f  -^  a  ^e  car&aal adjustment,  for  unless 
Suv  M  --irte,  i^u&img,  m  n^kX  or  can  be  made  right, 
:•;  aWaa^ee  af  crron,  by  adjostin^  on  a 
waiB  aS  begarafrs  agamst  as 

Tigt  gnniiif  irf;  I  rfM  !■>  cf  ftc  flat  is,  with  tiie 
L  '9qa  te  pover  of  2>>3,  to  make  it 
I  wrtiL  IKJ*  mBtrsc  This  is  all — and  quite 
■ofiei^ar  4*r  fts  fisit  as  laTaths,  or  until  the  ob- 
aa  MIL  vj^mb  t»  %y  l»c  iaaer  pinhole.  A  simple 
iara  it  -itm  a  ftt  is  a  pieee  of  cardboard  to  the  tube 
asii  Mffiift  %  iM',Mt  Tvrjt  ocaitral  fia  diameter.  The 
as-  •««Mwtac  W  'aartTt^  »  made  at  2/j,  because  if  the 
^  — ^ii-i*^  eLc'.n^s  M  •  <*^y  ^'•t  of  truth,  it  will  be 
&j*a  tf:  tu^  J  *'  asii  Uj*  tL.m^  to  O'ther  focosses 
w„  lum.  vt  ar.  maai.  ^us  tac  «sror,  if  any,  will  be 

>  «tiik|-irui^B.  T^lTeatlake. 

> .»  —-'s.  mar  ya^hapsLfcellisa^  rather  unpro- 
tern  II I    v.  a«a«  a.  a^/X'A  tk«aBBBT9r — brat  Id ^  not 
It  a»T    2u£  acr  «^  m  tatrtci  eacHif  h  to 
(  t.  }«rVR£  »t,  memaas  by  <m:y  bnnfixii^  the 
u  A  ff  aitt  LrtC  euBttcai  m  the  oorrur.  and  the 
I  wUL  :;  •Skcy  try  taa  spot,  be  th«  first 
^  ?aac  toiy  aaae  w^a  it  a  simpuoty 


▲DJITSrtfBKT  OF    BSFI«B0TOB& 

[l9iJ49.]— A  cosftBgpoiTDKNT,  Writing  to  me  after 
the  appearance  of  Mr.  Haren's  letter,  remarks  :— 
**  Notwithstanding  so  much  is  said  about  the  atmo- 
sphere of  America,  there  seem  to  be  fogs  there, 
and  Mr^  Haren  seenu  to  be  in  one."  Mr.  Skelton 
aad  Mr.  Westlake  haTo  been  at  the  pains  to  de- 
scribe methods  they  use,  and  by  which  they  veadily 
and  easily  adjust  their  teleaoopes  accurately,  and 
obtain  perfect;  results.  Tet  Mr.  H.,  after  all, 
imagines  their  instruments  <'  may  be  glaringly  out 
of  gear."  Mr.  H.  is  not  the  only  one,  perhaps, 
who  rides  his  «*  hobby  "  to  death,  and  makes 
troubles  where  none  exist.  It  certainly  is  one  of 
the  easiast  things  to  see  when  a  mirror  is  leaning 
from  axis  of  tube  by  its  reflectiDg  more  of  that  part 
of  tube  towards  which  it  is  leaning.  And  Mr. 
Skelton  has!  shown  that  the  amateur  needs  no 
better  i>lan  to  bring  the  mirror  quite  true  than  his 
spot  in  its  coitre.  The  simple  plan  of  measuring 
with  a  rale  will  show  whether  the  plane  is  in  the 
axis  of  tube;  guessing  is  notaeeded. 

O.  OalTer. 


VIOI.IN  80XJNOB0AJID  WOOD. 

[19S50.]— Swiss  pine,  commonly  so  called,  is 
really  a  harsh,  stiff  wood,  its  principal  require- 
ment being  a  straight  grain,  some  closer  together 
than  others.  Now,  ^his  wood  comes  from  America, 
that  treasure  house  for  timber  of  all  kinds.  Aus- 
tralia does  not  compare,  and  although  the  * '  Katiri  * ' 
pine  of  Kew  Zealand  is  a  beautiful  wood,  yet  is  too 
wiry  or  split-like  for  a  good  resonance.  For  the  Tiolin 
proper  we  must  have  strength  to  resist  the  dowa- 
pressure  of  the  strings,  and  where  this  cause  is 
eliminated,  as  per  Berliner's  patent,  yet  a  reaction 
is  so  necessary  that  a  strong  wood  is  still  required. 
The  piano  here  has  no  comparison,  because  the 
actional  yibration  is  direct — that  is,  as  the  hammer 
moves  the  string,  so  the  string  moves  the  sound- 
board, but  ia  the  violin  the  bow  pulls  the  string 
from  side  to  side,  causing  a  vibration  thitt  has  to 
make  its  way  (and  does)  through  the  bridge  (which 
it  ought  to  rock,  but  can't  through  the  pressure), 
throtigh  the  soundboard,  which  is  at  right  angles 
to  the  bridge  and  string,  and  then  through  the 
sotudpost  to  the  back.  The  said  soundpost  is 
again  at  right  angles  to  the  soundboard  ana  back, 
but  the  return  action  of  the  vibration,  starting 
from  the  back,'  is  turned  in  the  right  direotion  to 
move  the  soundboard  bridge  and  string.  Yes, 
though  the  bow  still  moves  the  string  the  contrary 
way,  yet  the  reaction  moves  soundboard  up  and 
down,  or  the  right  way.  Now,  if  thi^  reaction 
wae  aoi  required,  much  softer  wood  could  be 
utilised,  aad  iadaed  would  be  an  absolute  neces- 
sity ;  bat  what  with  the  pressure,  &c.,  a  harsh, 
stiff  wood  is  thus  the  thing ;  as  we  use  enormoualy 
stiff  strings  for  pianos,  so  I  suppose  that  a  stiff 
wood  soundboard  is  right,  the  parties  are  agreed ; 
but  for  violins  where  soft  gut  is  used,  soft  wood 
aboatd  be  the  role.  The  only  way  to  have  this  is 
toplaeethe  sttriog  in  relation  to  the  soundboard 
ae  it  is  plaeod  oa  a  piano,  and  (shall  I  blush  to  sav 
it  ?}  oo  the  new  violin.  I  know  many  of  **  ours  ^* 
will  be  ii^roviag  on  the  idea,  but  I  warn  them  off 
the  Swim  piae ;  ii*s  only  a  waste  ef  time  and  money. 
I  hereby  return  thanks  to  "  ours  "  for  their  con- 
fideaee  aad  inqtiiries,  but  as  I  had  an  u^ly  rush  of 
clients,  I  thought  thi^  one  reply  would  do  for  all, 
and  somewhat  relieve  a  Plddler. 


MBDIOAL  BBPUB8. 

[19861.]— Opacity  of  CoBmii.  (46411).— This 
subject  is  fully  dealt  with  in  the  article  (page  612, 
No.  881)  to  which  "J.  W."  refers.  When  once 
pustular  ophthalmia  has  produced  uloen  aad  left 
scars  upon  the  front  of  the  eye,  the  pupillary 
opening  is  obscured  permanently,  and  the  sufferer 
must  Mieet  some  employment  which  does  not 
require  keen  or  discriminating  vision.  Simple 
battling  with  warm  water  or  with  cold,  strong, 
perfeoUy-dear  tea,  is  the  beet  thing  that  can  be 
done  to  such  eyee  when  they  become  irritable  and 
inflamed.  ''  J.  W."  may  have  other  oomplioations, 
such  as  vascular  cornea,  or  inflammation  of  the 
roots  of  eyelashes;  but  here,  aflrain,  he  caa  only 
be  prescribed  for  by  some  one  who  can  make  an 
accurate  diagnosis,  acd  his  own  description  Is  not 
dear. 

"  J.  E.,"  who  asks  me  to  prescribe  for  convul* 
sive  attacks  in  hi«    child,   must    consult  a  local 
Tnit^*<^  practitioner,  who  can  examine  the  child. 
James  Bdmonde,  BC.D.,  Ao. 

Qraiton-street,  Band -street. 

HINTS  TO  EKIGBAKTS. 
[1 9a52.1— DuBnio  the  last  few  months  a  large 
number  of  subscribers  to  the  English  Msohanio 
have  written  to  me  for  advice  as  to  emigratiag  to 
this  country.  I  have  answered  their  qaestions  to 
the  best  of  my  ability,  aad  now  I  have  a  letter 
befoce  me  from  a  young  man  living  in  co.  Meath, 
IreUad.  Some  of  his  queries  and  my  answers  may 
he  d  interest,  and  I  hope  of  value  to  others,  who, 
tte  hn,  desire  to  gain  information  of  a  reliable 
■tttan  eooeecning  this  ooantry,  and  the  indiioe< 


meats  it  off4ffs  to  the  intending  imsngmd.  Is  i 
letter  which  this  young  man  (ahom  I  nIll  aU 

Oharlea  B )  addressed  me  in  Ooh>b«  lsit,hft 

stated  that  he  had  worked  on  a  farm  aU  bakfe, 
but  was  fairiy  well  educated.  He  asked  if  it  wosld 
be  well  for  him  to  come  out  here  as  a  dsrk.  1  is. 
euaded  him  from  thie,  assuring  him  thst  tbsdkt 
market  was  already  overstoeked,  whils  thas  ii 
always  plenty  of  room  for  farmers. 

In  his  letter  of  Feb.  2ird,  he  refers  to  tWfiet 
that  all  the  vigorous  men  ^ipsar  to  be  kssiog 
IreUad  for  this  country.  He  states  **oiieaia«b 
left  from  about  here  last  year  has  writtso  kosa  to 
say  that  he  is  earning  60  dole,  per  anonthiiiNHr 
York."  I  quote  this  remark  for  the  pazpoa  of 
pointing  out  that  60  dob.  per  month  in  New  Tod 
IS  not  worth  more  than  30  dels,  in  LondoDi  wbflei 
man  could  live  very  comfortably  in  the  eoontrf  it 
England  for  even  less.  If  a  man  goes  to  New  Ted 
city  from  an  Irish  f  am  and  seeks  work,  thsdasm 
are  that  he  could  ^et  only  the  meanest  kind  of 
labour  at  wages  which  would  aecure  him  only  tki 
most  miserable  accommodation.  I  have  Mstoo 
much  misery  in  New  York  city  to  adrise  ssjm 
ever  to  go  there  to  live.  Itisnaexcellmtfhwte 
leave. 

My  correspondent  says  that  he  has  been  sad  t» 
overlooking  men,  although  at  times  he  woold  tm 
his  hand  to  hard  work.  He  asks  if,  uodertke 
drcumstanoes,  it  would  not  be  better  to  **mk 
somewhere  on  a  farm  in  America,  and  gain  expei- 
enoe  as  to  the  ways  of  the  people  before  inraliif 
any  money."  Most  certainly.  Tee.  Tbstistht 
only  sensi  ble  way.    Let  me  say  that  ankss  Chada 

B knows  some  friends  who  are  faaass,  U 

whom  he  can  go,  a  good  way  for  him  to  do  ii  to 
strike  out  himself  into  the  FarW'est,  takshi«ie- 
tune  in  his  hands,  and  take  the  first  wodtbi 
turns  up.  This  is  by  no  means  a  dreadful  or  ndy 
thing  to  do  for  a  man  of  plu  ;k.  If  he  is  going  b 
farm  it  is  of  no  use  to  stop  iu  a  city,  and  bot  ftfe 
use  to  advertise  promiscuously,  althoarii  ii  h 
comes  across  a  newspaper  droulatmg  in  the  b(M* 
bourhood  where  he  would  like  to  settle,  be  od^ 
do  something  in  this  line.  Bat  there  are  a  Tuikj 
of  ways  of  getting  the  kind  of  work  he  wtfiL 
He  might  see  an  advertisement,  or  meat  looiMe 
in  the  uain  who  c  iuld  help  him. 

Ldt  me  B(iy  a  word  here  as  to  the  kind  of  lifi^ 
frieod  will  liud  in  the  Western  Scutes.  Vcnrfi^ 
of  the  land  in  some  of  these  states  is  settled.  £i 
may  find  himself  out  of  society,  snrroimd^  bf 
people  speaking  all  kinds  of  tonnes,  with/it 
schools  or  churches— that  is  in,  say,  Kinass,  los^ 
Utah,  Dakota,  fkc.  If,  howevrr,  my  oaz» 
pendent  would  not  mind  saorid  'iog  a  poaUi 
future  chance  of  owning  a  large  Western  taim,  i 
by  so  doiog  he  could  secure  more  comfort  lor  ^ 
present,  he  should  have  little  difflsjulty  in  "scsmf 
work  on  a  farm  further  east — say,  in  New  En^bsi 
or  a  Middle  State. 

My  correspondent  aeks  me,  **What  amosslflf 
capital  would  give  a  mui  a  fair  start  in  Kssaiv 
Missouri  ?  *'    This  is  a  question  difficult  to  sasvc 

Charles  B had  better  do  as  he  suggcsti,  nd 

go  and  live  on  a  farm  first  as  a  hand ;  thea  be  si 
be  better  able  to  judge  for  himself  as  to  thseifiM 
required. 

He  also  asks,  *<  What  ore  the  extremes  of  M 
and  cold  in  these  States,  and  are  all  igimifTtst 
likely  to  be  attacked  with  the  ague  or  any  o4ha 
diseased"  The  extremes  of  temperatore  ia 
rather  great  ia  some  parts  of  these  States ;  btdfls 
atmosphere  is  dry,  aud  90  degrees  is  bosae  viQi^ 
much  inconvenience.  The  thermometer  taif 
goes  down  to  aero  in  Kuuas  in  the  wiatw.  u 
Minnesota  it  goes  down  to  40  degrees  below  IM 
sometimes.  Tbe  ague  is  very  prevalent  on  ^ 
ground;  but  if  an  emigrant  chooees  a 
location,  which  is  easily  done,  he  will  be  ssfs.    ^^ 

'*Are  there  good  markets  for  all  yoa  wna 
I»roduce  on  your  farm?*'  Yes,  if  your  Itea* 
near  a  railroad. 

**Are  mosquitoes,  flies,  aud  snakM  vsiyfst' 
valent  in  Kansas  and  Missouri?"  ^*"°>^JS? 
especially  on  low  ground,  mosquitoes  are  tii^ut^ 
Soakes  are  found  in  some  looahties,  bat  v 
trouble  from  them  is  not  great 

I  have  answered  all  my  oorrespoodssl^  9^ 
tions  to  the  best  of  my  abiUty.  Let  mt^tW 
the  Mid  States  I  have  been  referring  to  ^f* 
Kansas  and  Missouri — are  warmer  tasn  hmvm 

It  might  suit  Cnarlee  B better  to  go  to  la^ 

or  Mtnneeota,  or  Wisconsin,  where  JKT  ^•***JS 
is  not  as  difiioult  to  bear  as  xero  in  the  Brtti* 
Isles.  In  aU  of  these  States  he  '^o^'^J^*' 
abundant  opportunity  to  make  his  *'*y»™l  •  Jl 
the  pioneer  for  his  family.  Or  if  b»  <to«^^^^ 
might  go  to  Canada,  where  the  sdnal^g*  ^ 
equal  to  thoee  to  be  had  in  thii  eonony*  _  _. 

S  M.  Tsttie. 

Providence  B.I.,  U.S.A.,  Hitek  lO'^ 


TO  "FBLI.OW-WOBKBiff.'' 

[19853.]— EX0T73B  a  kindly  ccitidim;  i"^  J^ 
recommend  the  amateur  to  open  ^'••Jf**^^! 
pivots  when  fitting  a  new  verge  fW  *J21 3 
the  ptTots  to  fit  the  jewel-holei^  wwv'"'"^ 
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ibea  fioa  enough  to  fit  brass  holes,  which  will  be 
moeh  less  troBble  and  not  nearly  so  detrimental  to 
the  witob.  I  am  aware  some  seli-taaght  men  do 
act  npon  this  plan,  and  also  open  the  hole  in 
t]M  bftlanoe  so  as  to  save  the  turning;  but  of 
ooons,  in  niao  oases  out  of  ten,  this  way  of  pro- 
oednre  will  put  the  balance  out  of  poise,  and  make 
ths  watch  so  that  it  can  never  be  relied  on  as  a 
time-keeper. 

Perhaps  **  Fellow- Workman  "  will  excuse  me  if 
lay  here  that  he  might  have  given  a  few  more 
leiBODS  on  the  cleaning  and  larger  repairs  before  he 
gsTS  iDstructions  how  to  put  in  a  new  verge,  for 
we  osnnot  get  the  amateur  to  the  apex  of  the  horo- 
logioal  hm  all  in  one  leeson.  Tempos. 

HOW  TO  MAKE  A  OHBAP  AND  OBNA- 
KBNTAIi  BOOKOASB. 

[19854.]-The  reply  to  letter  19777  is  not  satis, 
faotoiy ;  others  than  the  querist  require  the  same 
informatioo.  He  who  answers  well  will  confer  a 
poUic  ^ood.  I  admire  Mr.  King's  ideas ;  but  as  I 
Tiew  his  drawing  I  am  seized  witk  the  idea  of  huge 
folios  coming  down  with  a  crashing  weight  on  my 
ikall!  Moreover,  there  is  a  diflference  between 
Jam  and  hooks.  The  former,  in  large  pots,  occupies 
the  top  shelves,  of  course ;  but  the  man  who  makes 
ue  of  books  deals  more  frequently  among  his 
larserones.  For  my  own  part,  no  book  on  my 
iIiMves  remains  untouched  long.  The  red  ink- 
itsin  is  perfectly  horrible.  Why  not  use  blood? 
Wood-stains  can  be  had  at  6d.  per  bottle,  and 
wlistoan  be  better?  As  I  am  also  waiting  for 
initroctions  to  make  a  cheap  and  ornamental 
bookcase,  will  your  readers  help  ?  Beta. 

LATHES    AKD    LATHE-UAKIKO— 
TO  "  O.  H.  D." 

[19855.] — I  HAVE  not  seen  an  account  of  Booth 
Bros.  **  Overhead,"  but  have  sent  to  the  firm  for 
description.  The  exact  details  of  planer  sent  by 
joa  I  have  never  quite  made  out.  The  drawing 
geets  a  compact  and  good  machine,  which  I 
sveitis.  O.  J.  I«. 


A    NBW     BI070LE     BAOK-WHBBL 
BBABINa. 

[19856.]—!  SEND  the  accompanying  sketches 
[drawn  half -size)  of  a  back- wheel  bearing  of  my 
)wn  design,  which  I  have  made  and  found  to 
iiswer  perfectly,  thinkiog  they  may  be  useful  to 
KKoe  of  my  fellow- readers.  They  may  be  found 
nitable  for  either  bicycle  or  tricycle  back  wheels. 
[  claim  for  them  the  following  advantages :— They 
0B dust-proof ;  the  wheel  cannot  dropout;  they 
m  very  strong,  the  pin  being  one  »i2e  all  through. 
Ul  the  weariog  parts  are  ojf  hardened  steel,  and 
ire  renewable.  They  can  be  ad  j  uated  in  a  moment 

No  more  tools  are  carried,  as  the  kejr  can  be  oom- 
naad  with  the  **  tommy"  for  turning  centre  of 
tesd.    They  are  not  patented. 

ToTiaHTEN  THE  BRiBiNas.— Loosou  the  look- 
nts,  turn  the  pin  with  the  k^y  till  the  wheel  will 
urn  freely  but  without  aide  shake,  then  look  one 
at,  holding  the  pin  in  the  key  to  prevent  its  turn- 
&g,  then  look  the  other.  In  practice  it  ia  best  to 
iUow  a  little  shake  when  turuing  the  pin,  as  the 
itits  tighten  the  wheel  a  litt'e  in  locking. 

To   TAKB    THE    WhBBL   OuT     (WITH   BaLLS).— 

^ske  out  the  three  screws  from  each  duit-cap, 
ike  off  the  lock-nuts,  spread  the  forks  by  turning 
lie  pin  the  reverse  way  until  wide  enough  and 
OQove  the  balls  (they  will  shake  out)— first  one 
ids  and  then  the  other.  Put  a  piece  of  wood 
etween  the  forks,  to  keep  them  wide  apart;  then 
iks  out  the  screw  that  prevents  the  outside  oone 
oning  the  aide  the  key  is  not.  Turn  the  pin  as 
1  tighteniog  the  bearing,  but  allowing  the  loose 
OM  to  t«m  with  it.  When  tight,  turn  the  re- 
■Bs  way,  now  keeping  the  loo^e  cone  from  turning 
^pieeeox  wire  may  be  thrutt  through  the  fork-end 
ilo  small  ecrewhole)  until  loose  cone  oomes  off 
ia.  BemoTe  it,  and,  with  a  small  screwdriver, 
on  forwards  until  the  pin  is  out  of  cone.  Why 
^  sorewdziver  is  used  is  because  the  key  would 
ot  turn  inside  oone  (the  tommy-end  might  be  filed 
it  for  this  duty).  Bemove  pin,  then  take  out 
nw  preventing  key-end  cone  tuiniog,  and  the 
heel  will  come  out. 

To  Pur  THE  Wheel  In  (with  BiXLS.)— Place 
to  wheel  between  forks ;  place  one  outside  cone 
t  position,  with  dust-cap  over  it,  remembering  the 
fft-band  threaded  oone  goes  the  right-hand  side 
I  machine.  Put  pin  through  fork  and  hob  the 
da  the' oone  is  not,  turn  pin  until  it  is  screwed 
IT  eseogh  into  oone  to  admit  of  the  other  outside 
as  being  pIsM^d  in  position;  place  it  so,  vrith 
is  dast-cep  over  it;  turn  the  p'n  the  reverse 
V  from  buore,  but  allowing  the  oone  first  put  in 
>  turn  with  it,  the  last  one,  of  courne,  remaining 
^  ^  When  the  cones  are  tight  in  the  hob,  should 
to  pan  be  too  short  one  side  and  too  long  the  other, 
un  the  pin  the  way  to  loosen  the  wheel,  allowing 
to  cone  the  side  the  pin  is  too  short  to  turn 
ith  the  pin.  When  open  enoutrh,  turn  the 
'▼eae  waj,    but  now    keeping  the   oone  the 


short  side  atUl,  and  allowfaig  the  long-side 
oone  to  turn  with  the  pin.  When  pin  is 
properly  in  place,  put  in  the  screws  that  prevent 
cones  turning^  spread  the  forks  by  turning  the  pin, 
put  the  balls  m  one  side,  turn  the  wheel  over,  and 
put  them  in  the  other;  dose  cooes  on  then  till 
tight  by  turning  the  pin,  put  in  dust-oap  sorews, 
and  put  on  look-nuts. 

These  directions  look  very  formidable  on  paper ; 
but,  in  practice,  they  are  very  simple.  The  ooaed 
bearing  is  tightened,  removed,  and  replaced  in  the 
same  manner,  but  without  balls,  of  course.  If  any 
reader  wishes  to  make  one  I  will  give  the  method 
I  used  without  a  slide-rest  being  required. 

Fig.  1  shows  a  oombined  key  and  '^  tommy  "  for 
turning  centre  in  head. 

Fig.  2  shows  coned  bearing ;  N,  lock  .nuts ;  F, 
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fork  ends ;  C,  cones ;  P,  pin ;  L,  left<hand  thread ; 
R,  right-hand  ditto  ;  K,  key  square  for  adjusting ; 
£,  eye  to  take  screwdriver. 
tig.  3  ball-beanngs ;  N,  lock-nuts  ;  F,  fork  end : 


S,  screw  te  prevent  cone  turning ;  0,  cones ;  D, 
dust-caps :  B,  balls ;  I,  inner  cones ;  H,  hub ;  O, 
oiI4iole;  P,  pin;  L,  left-hand  thread;  £,  eye  to 
take  screwdriver ;  B,  right-hand  thread;  K,  key- 
sqnare ;  S.  P.,  small  pin  to  prevent  inner  oone 
turning.  IxJon. 

A  SOBEWDBIVEB  IMFBOVEICSNT. 

[19857.]— Most  people  who  use  screwdriTers 
must  be  occasionally  inclined  to  use  strong 
language  at  their  persistency  in  slipping  out  of  the 
nick,  and  their  refusal  to  go  into  it.  I  do  not 
know  how  it  has  happened  never  to  occur  to  me 
until  the  other  day — nor  to  anybody  else,  so  far  as 
I  know— how  to  prevent  this,  by  a  very  simple 
addition,  especially  now  that  round  screwdrivers 
have  almost  superseded  flat  ones,  being  so  much 
nicer  to  handle. 

All  that  is  wanted  is  a  short  tube,  big  enough  to 
inclose  the  sexew-head  somewhat  tightly,  but  only 
spting-tigfat,  so  that  it  may  rise  as  the  serew-head 
comes  near  the  wood.  Also,  we  have  to  provide 
for  heads  of  different  sises  with  the  same  driver. 
All  this  can  be  done  by  just  turning  up  a  strongish 
tin  tube,  Sin.  or  4in.  long,  like  a  slate-pencil 
oase^  big  enough  to  slide  over  the  widened 
point  of  a  round  serewdriver,  and  then  fitting 
sprang- tight  on  the  shank  by  means  of  a  piece  of 
leather  wrapped  round  it;  and  for  larger  screws 
than  usual,  you  might  pull  that  socket  off  and  pot 
a  larger  on,  with  a  thicker  piece  of  leather.  I  find 
it  answers  perfectly.  You  need  not  even  look  at 
your  screw,  but  just  put  the  tubed  screwdriver  on, 
and  turn.  It  will  drop  into  the  nick  at  the  first 
half*tum,  and  stay  there  till  the  screw  is  screwed 
home.  In  unscrewing,  of  course,  the  tube  must  be 
slid  back  until  the  sere  iv-head  is  clear  of  the  wood, 
and  then  slid  down  during  the  rest  of  the  un- 
screwing. 

'20.  Sdm.  Beckett. 


Preeervinflr  ICent. — A  metho*i  of  preserving 
meat  by  causing  the  heart  of  the  animal  to  pump 
boraeio  acid  into  the  ttasnes  has  been  recently 
patented.  A  sheep,  for  instance,  ia  stunned  by  a  blow, 
and  biood  being  withdrawn  from  the  left  jugular 
vein,  a  strong  solution  of  boradcacid,  kept  at  blood 
heat  is  injected.  In  a  few  minutes,  the  heart  of  the 
still  Irving  animal  has  pumped  the  antiseptic  fiuid 
into  all  pvrtsof  the  body,  and  the  sheep  is  then  kilied 
in  the  ordinary  way  by  the  butcher.  The  cost  is  said 
to  be  less  than  6d.  per  sheep,  and  the  meat  will 
keep  for  five  or  six  mieks^in  summer. 


BEFLIES  TO  QUEBIES. 

•-M 

♦»♦  In  their  answers^  Correspondents  are  re- 
speetfuUu  reguested  to  mention^  in  each  instance,  the 
title  ana  number  of  the  query  asked. 


[45516.]— Hand-Thresher.— I  have  sent  rough 
sketch  of  what  I  think  '*Strathtaj"  would  ze* 


quire.    The  best  thing  I  think  he  can  do  is  to 
make  the  whole  frame,  as  shown,  and  take  dram 
and  gearing,  &c.,  out  of  old  frame,  and  put  it  bt 
the  new,  and  then  he  would  get  the  whole  in  one 
piece.    It  would  not  take  him  so  long  to  shift  it 
as  it  would  to  fit  everything  on  to  uie  old  one. 
Ton  omitted  to  mention  the  height  of  drum-centre 
from  fioor,  but  I  have  supposed  itto  be  3ft.  6in.  The 
length  of  whole  frame  over  posts  would  then  be 
8ft.  2in;  Sin.  eq.  wood.    The  distance  between  the 
two  posts  at  drum  end  is  about  1ft.  9in.  inside  the 
posts,  and  then  the  other  one  just  between  the  two. 
There  are  two  shakers  6ft.  long,  the  sides  of  them 
being  5in.  broad,  about  2|ft.  from  back  end,  snd 
then  tapered  to  Sin.  at  point.     They  axe   ^in. 
thick.    The  crank-shaft  is  placed  about  2ft.  from 
back   end,  and  the  points  rest  on  rollers.    The 
crank-shaft  should  be  lin.  diam.  and  2iin.  of  a 
throw,  that  is  from  centre  to  centre.    The  journals 
are  Sin.  long  by  §in.  dism.,  and  the  bushes  made 
of  beech,  as  brasses  rattle  terribly.    The  shakere 
are  driven  off  small  crank-shaft  at  tiie  point,  at 
the  same  speed  ss   riddle.    Next  the  riddle  is 
8ft.  4in.  long,  and  is  hung  on  four  spriiigs,  and 
driven  by  a  rod  off  small  craok-shaft.    I'he  sides 
are  S^in.  broad,  by  |in.  thick,  and  the  bottom  of  it 
is  all  close  until  about  SOin.  from  low  end,  and  then 
the  first  riddle  is  put  on.    It  will  be  seen  from 
sketch  that  the  riddle  frame  is  deeper  here ;  but  you 
can  determine  that  after  you  ^t  shakers  in,  as 
you  will  require  to  keep  the  riddle  as  close  to 
shakers  as  it  will  work  freely.    The  second  riddle 
ib  put  beneath  the  first,  and  the  blast  blows  in 
between   the   two.     The  sise  of  holes   in  first 
ridclle  to  be  |  and  in  second  |.    It  will  be  seen  that 
from  the  rocking  motion  of  the  riddle  the  grain  is 
gathered  down  to  the  spout  in  the  comer  and 
shaken  out  to  the  floor,  the  chaff  passing  out  at 
the  end.    The  fan  will  be  16in.  diam.,  and  the 
flights,  three  in  number,  about  Sin.  broad.     The 
spmdle  would  do  fin.  diam.,  journals  iin.  diam. 
by  lin.  long.    The  shakers,  riddle,  and  fan  could 
be  driven  separately  at  the  point  about  18  to  6, 
and  I  think  that  a  man  should  drive  it  easily.    The 
blast  would  require  to  be  driven  about  double  the 
speed  of  riddle ;  but  as  I  have  no  more  time  at 
present,  if  ''Strathtay"  thinks  this  would  suit 
nim,  I  would  gladly  give  hsm  any  meiV'  ninole  in* 
formation,  either  through  the   <«  E.Ji."   (if  the 
Bditor  does  not  object)  or  by  letter.— Was-hbh*. 

[46687.— Tlirottle  Valve.— "J.  J.  A."  oer- 
tainly  can't  have  read  the  original  querv  carefully. 
The  throttle-valve  over  whidi  so  mucn  valuable 
space  is  being  wasted  really  was  for  a  very  small 
model  engine,  and  for  such  it  is  not  necessary  to 
go  to  the  extiant  of  using  an  oval  valve.  There- 
fore, for  a  small  model,  the  circular  di»c  is  quite 
sufficient,  as  from  the  small  capacity  of  the  steam- 
chest  a  little  leakage  is  a  benefit,  as  the  steam  is 
not  t  otally  cut  off.  For  a  larger  engine  the  oval 
valve  would  be  right.    I  am  yet  unaware  that  I 


used  any  terms  that  were  inootreot,  or  that  were 
not  known  to  practical  workers.  It  rests  entirelT 
with  the  Editor,  ia  his  discretion,  as  to  whether  it 
is  worth  while  to  engrave  the  sketch  I  have  In- 
dosed  of  the  pattern  of  the  valve  showing  the 
chucking  spindles.  A  and  A  are  the  spindlsSi  B 
the  valve  shown  edgeways.  0  the  flat  passage 
through  which  the  spmdle  goes  that  it  turns  on.  I 
have  yet  to  learn  that  it  in  needed  to  show  a  dia- 
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mm  of  a  drill  to  bore  a  square  hole,  as,  ia  the 
first  instance,  I  did  not  use  the  words  he  assumes 
to  hare  quoted,  and  further  still,  no  amateur  pos- 
seasinff  even  a  superficial  knowledge  of  engine  coo- 
stmction  would  want  to  be  told  that  the  drilled 
(not  cast)  hole  was  for  a  steady -pin  passing  through 
the  casting  and  the  valve  tpinale,  and  that  it  did 
not  refer  to  the  spindle  epertore  itsell—Su:?- 
LKurr. 

145885.]— Yellow  Wash  for  Funnel.— Yellow 
ochre  mixed  with  water  to  the  samo  consistency  as 
for  whitewash,  and  painted  on  with  ordinary 
pi^tbrush.  Do  not  use  oil  piint  or  yamiah. 
unless  you  want  it  to  turn  brown  with  the  heat. 
It  will   want  renewing    occasionally.  —  Mabdhs 

[45894.]— Aone.— I  have  found  it  to  be  greatly 
feheved,  almost  cured  practically,  by  abstaining  as 
much  as  possible  from  butter.  This  may  rec^uire 
ebise  self-denial  at  first ;  but  after  a  time  a  critical 
taste  in  bread  will  be  developed,  and  butter  will 
come  to  be  regarded  as  spoiling  the  flavour.— 

NONIUB. 

[46918.1— Oraftlnff  Fmit-Tress.—I  meant  to 
have  replied  to  this  query  before,  but  circum- 
stanoee  prevented  me.  There  is  one  rule  in  graft- 
ing which  is  a  sine  qud  noti,  and  that  is,  the  bark  of 
soion  and  stock  most  be  brought  into  intimate 
connection ;  beyond  that  there  is  verjr  little,  as  the 
exact  shape  of  the  cuts  may  be  anything.  Always 
choose  for  scions  perfectly  ripened  shoots  of  the 
previous  year ;  and  as  to  season,  the  golden  rule  is 
that  the  stock  must  be  further  advanced  in  vegeta- 
tion than  the  scion,  because  unless  that  is  the  case 
the  latter  will  dry  up  for  want  of  sufflcient  sap. 
Therefore,  cut  your  scions  as  soon  as  the  buds 
be|^  to  swell,  and  bury  them  in  the  ground  or  in 
moist  sand.  As  soon  as  the  stock  b^ns  to  push 
vigorously,  insert,  cover  carefully  with  *'  wax,*' 
and  leave  the  rest  to  nature.  Take  care  Always 
that  the  inner  bark  of  both  scion  and  stock  are  in 
contact*  Plums  can  be  grafted  in  the  ordinary 
way,  but,  as  a  rule,  they  axe  budded  in  July,  just 
the  same  as  roses,  because  that  operation  is  more 
oeitain  than  the  ordinary  graftian*.  Cherries 
should  be  shieU-graf ted  —  that  is,  budded  in 
Aogust ;  the  peach  the  same,  but  ttardeners  have 
some  little  fancy  for  earlier  or  later  grafting, 
according  to  the  stook.  The  app'e  and  pear  can 
be  graftM  apparently  at  any  time  except  winter. 
If  **  O.  y.''  d[oea  not  understand,  and  no  skilled 
gardener  comes  forward,  I  will  endeavour  to  ex- 
plain further.— Nuk.  Dob. 

[45938.]  —Soldering— I  shall,  before  concluding 
my  articles  on  *'  Plumbing,"  give  a  chapter  or  two 
upon  this  very  important  and  almost  unknown 
branch  of  the  plumbing  trade.  Sach  a  question 
as  that  put  by  **  N.  W.  E."  cannot  be  answered  in 
Tom  Hood's  style  of  "Yes"  or  "No";  infant, 
short  answers  would  only  mislead.  Rest  quiet  for 
a  short  while  until  I  can  get  rid  of  the  sanitary 
work,  and  then  shall  come  to  lead- burning  proper. 
I  shall  introduce  it  in  cistern -lining. — P.  J. 
Daviss. 

[45943.]— PreMore  of  Water  —If  you  alter  the 
size  of  supply  pipe  to  the  motor  you  must  alter  the 
size  of  disokarge  pipe  as  well.  Yuu  might  get  a 
little  more  power  this  way.  The  pressure  womd  be 
slightly  reauoed  in  passing  through  a  meter,  but 
the  stop-valve  should  be  of  tiie  sluice- valve  pattern 
—giving  a  straight  thoroughfare.  You  ought  cer* 
tamly  to  get  this,  with  361b.  pres.— Labob  Ounia 
VnroTP. 

{45962.1— Glass  Transparenolos  (T7.a.)— As 
no  one  has  replied  to  this  query,  I  will  endeavour 
to  do  so,  as  I  have  been  giving  a  great  deal  of 
attention  to  the  subject  during  the  last  three 
months.  I  use  gelatine  plates  of  the  "quarter 
plate"  size  4|in. by  3iin. ;  as  msgio-Iantem  slides 
are  usually  3^in.  square,  the  plates  have  to  be  out 
after  the;^  are  printed ;  it  would  be  a  great  oon- 
venienoe  if  some  of  the  dealers  would  make  the 
gelatine  plates  of  that  size.  I  have  used  several 
makers'  plates :  there  does  not  seem  to  be  much 
difference.  Mawson  and  Swan's  or  Wratten  and 
Waiewrights'  are  perfect,  but  I  daresay  others  are 
as  good.  To  proceed,  then :  Mv  grocer  furnished 
me  with  a  biscuit-box,  about  2ft.  6in.  by  1ft.  6iu. 
by  1ft.  This  box  is  setup  on  end,  and  a  small  hand- 
lamp  (paraffin)  placed  inside ;  a  little  window, 
about  6m.  square,  is  cut  in  the  box  opposite  the 
flame  of  the  lamp,  and  over  this  is  placed  one 
thickness  of  orange- coloured  paper,  previously 
varnished  to  make  it  transparent ;  the  lamp  is  then 
lighted  and  the  lid  dosea.  In  the  same  room 
j^darkened,  of  oourse^  is  another  lamp,  with  the 
flame  turned  down  wiien  not  in  use.  The  wick  is 
■about  lin.,  and  it  has  a  ground-glass  globe.  The 
negative  to  be  copied  is  iMd  on  a  table  face  up,  and 
the  gelatine  plate  placed  over  it,  face  down;  place  a 
pieoe  of  black  paper  over  tiiese,  and  then  turn  up 
the  lamp  last  mentioned  so  that  the  flame  is  about 
half  its  full  height.  Then  plkce  the  thumbs  on  the 
black  paper  covering  the  plates,  and  with  the  tips  of 
the  fingers  of  both  hands,  raise  the  plates  and  mack 
paper,  and  pressing  the  plates  together,  hold  them 


facing  the  lamp  at  a  distance  of  about  6ft.,  the  time 
of  exposure  will  be  from  20  seconds  to  half  a  mhiute. 
Place  the  plates  on  the  table  as  before,  and  turn 
down  the  Ump.  The  developer  is  made  as  follows : 
Put  half  a  pound  of  sulphate  of  iron  in  a  quart 
beer  bottle  and  fill  with  water  up  to  the  top  ot  the 
cylindrical  portion,  leaving  the  round  shoulder  and 
neck  empty— this  makes  it  easier  to  pour  out  of  the 
bottle ;  then,  in  a  large  jug  or  ewer,  place  a  pound 
of  neutral  oxalate  of  potash,  and  over  this  pour  as 
mudi  hot  water  as  will  fill  three  quart  bottles  to 
the  same  height  as  the  sulphate  of  iron  bottle; 
when  dissolv^,  pour  into  the  bottles.  The  strength 
of  these  solutions,  when  the  salts  are  dissolved,  will 
now  be  almost  exactly  that  given  in  the  printed 
formula.  These  solutions  are  to  be  mixed  just 
before  using  in  the  proportion  of  thrpe  of  oxslate 
of  potash  to  one  of  sulphate  of  iron.  About  an  ounce 
of  the  mixture  will  be  suffinent,  and  a  few  drops  of 
a  saturated  solution  of  bromide  of  ammonium 
should  be  added  to  each  ounce.  This  keeps  the  light 
parts  perfectly  transparent ;  the  mixture  is  poured 
into  a  square  dish  somewhat  larger  than  the  plate. 
The  plate  should  be  left  in  this  for  at  least  10 
minutes,  but  longer  steeping  does  not  do  any  hazm. 
In  looking  at  the  orange  light  through  the  plate,  it 
will  be  seen  that  the  plate  is  almost  Uaok, 
and  hardly  a  vestige  of  the  picture  is  to 
be  seen ;  but  on  steeping  in  the  hyposulphite 
bath,  the  picture  becomes  beautifiuly  dear 
with  a  clear  glass  for  the  lights,  and  the  shades  of 
a  perfectly  neutral  tint.  The  usual  washings  must 
then  be  done,  and  the  picture  is  complete.  It  will 
be  seen  that  all  depends  on  giving  the  right  ex- 
posure; but  this  is  soon  learnt,  and  by  usixig  a 
weak  light  the  time  is  more  easily  regulated.  The 
appearance  of  the  picture  during  the  developing  is 
no  guide  at  alL  The  pyrogallio  acid  develc^ment 
is  too  troublesome  for  an  amateur,  and  the  tone  is 
not  so  good.  A  few  seconds  too  long  in  the  deve- 
loping-bath  stains  the  picture  yellow,  whereas  with 
the  iron  it  may  remain  in  for  a  quarter  of  an  hour 
to  twentyminutes,  while  you  are  printing  another 
plate.  While  developinf^,  the  plate  should  be 
covered.  The  transparencies  made  in  this  way  are 
admirably  adapted  for  colouring;  but  this  is  a 
separate  subject,  and  this  reply  is  already  too  long. 
— M.I.C.E. 

[45990.]— Organ  Pipes  (TJ.a)  — State  the 
scale — i.e.f  the  diameter — of  your  pipes,  or  your 
query  will  not  be  answered.  To  your  last  quesnon : 
Yes,  2in.— J.  W.  W. 

[46012.]— Tile  Uoulds.— The  obvious  answer 
to  this  query  is,  try  whether  brass  strips  will  be 
better.  Presumably  leather  is  used  for  cheapness ; 
but  then  brass,  properly  screwed  on,  might  answer 
better.  Zinc  could  be  used  instead,  biu  probably 
the  brass  would  be  cheaper  in  the  long  run.— 
J.  T.  M. 

[46018.1— Torblne  for  I«ow  Vail.  — If  the 
querist  wUl  refer  to  "  Moles  worth's  Pooket-book," 
he  will  find  rules  for  calculating  the  power  as 
applied  through  turbines,  smd  a  table  of  horse- 
power from  actual  practice.  I  quote  one  that 
meets  his  case :  Head  2&ft.,  velodty  of  centre  of 
buckets  in  ft.  per  sac.  9i,  quantity  of  water  25ft. 
per  sec.,  revolutions  of  turbine  per  minute  34, 
gave  5  horse-power.  The  head,  it  will  be  seen,  is 
less  than  his,  but  the  quantity  is  greater,  so  tliat  it 
just  about  meets  his  case,  and  ne  may  rely  upon 
getting  4  h.-p.— S.  Matbb. 

[46082.]— Driving  Smith's  Fan.— "J.  J.  A." 
need  not  cross  the  Irish  Channel  to  be  convinced 
that  a  6in.  f  sm  can  easily  be  driven  by  hand  at  the 
rata  of  3,000  revolutions  per  minute.  Mr.  John 
Hope,  mechanician,  of  14,  Water-street,  Liverpool, 
has  been  kind  enoueh  to  say  that  rather  than 
readers  of  the  "  £.  M. "  should  be  misled  by  such 
an  assertion,  he  is  willing  to  afford  him  "  ocular 
demonstration  "  of  the  fact  at  any  working  hour 
he  may  choose  to  calL— W.  H.  Davzxs. 


]  — Mtifie  Fnznaoes.  -^There  is  no  reaaon 
w^y  the  furnace  described  should  not  be  suitable 
for  bumixig  small  plaques,  &o.  All  that  is  necessary 
is  the  muffle  should  be  of  sufliciently  large  size  to 
admit  the  articles  requiring  to  be  fired.  Large 
things  of  the  size  mentioned  you  had  better  ^et 
done  in  a  potter's  kiln.  Should  you  intend  making 
the  furnace,  I  will  send  dimensions  of  the  larger 
muffles.— Abthub  E.  Mobbis. 

[46109.]— Hardness  of  Water.  —  Standard 
solution  of  soap :  10  grams  of  pure  Castile  soap, 
in  fine  shavings,  are  to  be  dissolved  to  1  litre  with 
alcohol  of  35  per  cent,  loc  corresponds  to  I*'  of 
hardness,  or  -001  of  OaCOs.  Standard  solution  of 
hard  water:  Dissolve  1*11  grams  of  pure  dry 
CaClt  to  1  litre,  with  water ;  or  1  gram  of  pure 
marble,  or  CaCOs,  may  be  dissolved  in  a  sught 
excess  of  HOI,  ana  that  excess  carefully  neutraUsed 
by  excess  of  NH,.  loc.  contains  lime  equivalent 
to  '001  of  CaCOs.  As,  however,  the  soap  solution 
is  not  always  correct,  it  should  be  standiurdised  by 
the  method  about  to  be  described,  using  lOco.  of 
the  standard  hard  water,  and  making  up  to  70oo. 
with  distilled^  Since,  however,  the  distilled  water 
possesses  the  property  of  decomposing  Ice.,  our 


standard  soap  solution,  U  correct,  should  use  lice. 
Supposing,  however,  it  uses  14*5,  then,  to  find 
what  Ice.  of  the  soap  equals  of  hardness,  is  arrived 
at  by  the  following  proportion :    If  14co.  of  the 
soap  solution  equals  11®  of  hardness,  what  does 
Ice.  equal  ?    Having  obtained  a  correct  standard 
solution  of  soap,  we  now  proceed  as  follows :  70oe. 
of  the  water   under   examination  is   accurately 
measured,  and  introduced  into  a  stoppered  bottle 
of  about  200oc.  capacity,  and  agitated  uoroughly ; 
then  suck  out  the  air  from  the  bottle  through  a 
glass  tube,  so  that  any  COg  civen  off  by  the  water 
may  be  thereby  removed.    Next  add  Ice.  of  tiie 
standard  solution  of  soap,  shake  the  bottle  vigor- 
ously, and  repeat  the  process  after  each  addition, 
decreasing  the  quantity  of  soap-test  added  from 
time  to  time,  until,  as  the  reaction  is  approaching 
completion,  the  soap  solution  must  be  added  drop 
by  drop.    When  a  good  froth  has  been  obtained  by 
shaking,  the  bottle  is  laid  down  on  its  side ;  and  if 
the  lather  remains  permanent  for  the  space  of  five 
minutes,  the  operation  is  finished,  and  the  quan- 
tity of  soap-solution   used  must   be   accurately 
noted.    If.  however,  the  lather  breaks  up  before 
the  expiration  of  five  minutes,  more  soap-solution 
must  M  added  until  the  lather  acquires  the  requi- 
site stability.    The  reason  that  a  lather  cannot  be 
produced  until  a  certain  quantity  of  the  soap  has 
been  used  is,  that  when  soap  comes  in  oontact  with 
waters  containing  salts  of  lime  and  magnesia,  the 
soluble  alkaline  oleates,  stearates,  aad^  palmitates 
composing  the  soap  are  decomposed  with  the  for- 
mation of  insoluble  lime  and  magneeia  salts  of  the 
fattj  acids.    Hence  it  is  impossible  to  get  a  lather 
until  Uie  water  has  been  softened  at  the  expense  of 
the  soap.    If  the  water  is  very  hard  and  uses  more 
than  16oc  of  soap,  an  aliquot  psrt  of  70oc.  must  be 
taken  and  diluted  to  that  volume  with  distilled 
water,  since  the  results  are  not  so  accurate  with  a 
large   quantity   of   soap.     The   process   is   gone 
through  as  described,  but  the  numoer  expressive  of 
hardness  will  have  to  be  multiplied  by  2  if  35eo. 
be  taken,  or  some  other  figure  according  to  the 
degree  of  dilation  of  the  sample.  But  when  noting 
down   the   number   of  cc.   used,    loo.    must  be 
deducted  from  the  distilled  water  nsed,  for  the 
reason  above  described.    When  the  excessive  hard- 
ness is  caused  by  the  presence  of  magnesia  salts, 
indicated  by  a  characteristic  lightness  of  the  curd, 
the  water  should  be  diluted  with  distilled  water 
until  less  than  9oc.  of  soap  are  required  for  70oo. 
of  the  diluted  water.    The  quantity  of  soap  thus 
consumed  is  caUed  the  '*  total  hardness,"  but  many 
waters  become  softer  on  boiling.    This  is  doe  to 
CaCOs,  hdd  in  solution  by  the  excess  of  COt,  hence, 
when  it  is  boiled  the  excess  of  COa  is  driven  off, 
and  CaCQs  precipitated.    The  decrease  produced 
by  boiling  is  called  "  temporary  hardness,"  whilst 
the  remaining  hardness  is  termed  **  permanent" 
The  permanent  hardness,   which  is  due  almost 
entirely  to  CaSOi  and  MgSO^,  is  ascertained  by 
first  boiling  some  of  the  water  (about  200cc  or 
300oc.^,  gently  allowing  the  steam  to  escape  freely, 
and  tnen,  after  it  has   cooled   and  the  loss  by 
evaporation  has  been  made  up  with  reoently-boOed 
distilled  water,    applying  to  it  the  soap-test  u 
before.    On  no  account  must  the  steam  from  the 
flask  be  condensed  and  allowed  to  flow  back  into 
the  boiling  liquid,  because  the  condensed  water 
dissolvee  the  escaping  COg,  which  is  thus  oon- 
tinually  returned  to  the  contents  of  the  flask  in 
sufflcient  quantity  to  prevent  the  complete  precipi- 
tation of  tne  carbonate  of  lime.    Hoping  I  have 
not   made   this   too  long  for   inaeruon,  if   the 

2uerist  requires  a  table  for  the  conversion  of  these 
egrees  into  Dr.  Clark's,  I  shall  be  glad  to  let  him 
have  it.— J.  C.  Belohsb. 

[46118.]-8Ude  ValTS  and  Piston.— If  you 
have  a  good  lathe  or  planing  machine  bandy,  take 
a  light  out  acroas  the  valve  face— that  is,  at  right 
angtos  to  the  direction  of  the  valve's  travel.  Then, 
if  the  cylinder  face  is  not  badly  cut,  you  oan  sor^e 
the  face  to  the  valve,  using  a  little  thin  red  lead 
and  oil  to  show  the  high  parts  If  the  oy  Under  face 
is  badly  cut,  you  must  get  it  planed  up  by  some  firm 
who  have  a  portable  planing  apparatus  for  inoh 
jobs.  On  no  account  attempt  to  grind  the  valve 
and  face  together.  Anything  I  can  tell  you  I  wiU 
with  pleasure.— Labob  Oxnia  Yzrcit. 

[46158.1— G-inffer  Ale— Is  an  aerated  beverage 
made  in  tne  usual  way,  but  flavoured  with  soluble 
essences  of  ginger  and  capsicum  and  essential  oils. 
— B. 

[46161.]— Pompinff  to  Pressnre. — Yonr  idea 
of  an  escape  valve  to  supply  the  reservoir  is  prac- 
tical enough,  but  it  is  not  economioal  as  far  as 
working  expenses  go.  Ton  would  have  the  extra 
pressure  on  pumps  and  main,  which  woold  require 
more  steam,  and  oonsequently  more  ooal,  to  do  the 
work.  As  the  supply  to  3in.  main  is  but  small 
compared  to  the  other,  why  not  put  down  a  set  of 
f  jrce  pumps  for  the  high  level  specially,  and  drive 
by  a  belt  from  the  main  engine  P — LanoB  OioriA 
VnrciT. 

£46177.]  ^Tinninff  Bioyole  Spokes.— I  see  no 
drffioulty  in  doing  this.  Clean  the  spoke  with 
number  F  emery  cloth ;  have  a  Bunsen  gaa*bumer 
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(ofdmrj  burner  would  not  do,  m  it  would  smut  the 
wock,  and  the  tin  would  not  stick),  with  a  rubbor- 
ti^  to  feed  it.  Huat  the  apoke  with  this,  having 
nrerioadj  wetted  it  with  spint  of  salts,  with  a 
bttU  tiao  in  it ;  when  hot  enough  to  melt  the  tin, 
nm  I  little  along  the  spoke,  smoothing  it  if  rough 
in  plaoes  with  a  hot  soldering-oopper.  I  have 
tfaoQght  of  doing  this  myself  to  prevent  rusting, 
liA  &n  not  done  so  as  yet.  Would  **  52in."  say 
liow  it  answers  after  a  month  or  so's  trial  ?  It  is 
fwy  easT  to  take  a  wheel  to  pieces,  but  quite 
sootfaar  thing  to  put  it  together  again, — about  the 
BKMt  difficult  thing  in  making  a  machine.— Ixion. 

[46199.]— Impurities  in  Aotda.— Oommeroial 
nlphurie  add  often  contains  lead  sulphate,  and  not 
mfrequontly  arsenic  (which  is  derived  from  the 
prritai).  Tne  lead  sulphate  is  owing  to  the  action 
of  the  add  on  the  leaden  chambers  in  which  it  is 
ooodflnsed  during  its  manufacture.  It  also  fre- 
quently contains  nitrogen  oxides  and  sulphur  di- 
oxide. The  latter  may  be  detected  by  shaJriog  the 
iddiaa  bottle  and  testing  the  air  with  iodised 
itiiQh-paper.  If  the  paper  is  turned  blue  the  lower 
Glides  ef  nitrogen  are  present,  and  if  sulphur  di* 
oxide  be  present  the  blue  ooloar  will  gradually  be 
daitroyea  owing  to  the  bleaching  properties  of  the 
dioxide.  Sulphuric  add  may  be  punned  from  lead 
nlphate  and  oxides  of  nitrogen  by  redistilling  it 
with  the  addition  of  a  small  quantity  of  ammonium 
ntphate.  The  hydrochloric  acid  of  commerce  gene- 
xtl^  possessee  a  yellow  colour,  which  is  due  to  the 
pnMuoe  of  either  chlorine  or  ferric  chloride.  Some- 
tines,  too,  it  contains  sulphurous,  arsenious,  and 
nllijiaiic  adds  got  from  impurities  in  the  oil  of 
Titriol  used  in  its  manufacture.  Nitric  add  has  a 
jdbw  colour,  owing  to  the  presence  of  lower  oxides 
of  nitrogen,  from  which  it  may  be  freed  |>y  passing 
aeurent  of  air  through  the  add.  Oxalic  add, 
bemg  produced  from  nitric  add  and  various  organic 
nbitsaoes,  often  has  impurities  which  are  dimcolt 
to  determine.  Some  of  the  oxides  of  nitrogen  are 
frequently  preeent.~HuOH  TuMNADnns. 

[46202.]'-PaUtfn  Kakinff  and  Oaating.— To 
"Cm  Ibon.*'— Many  thanics  for  kind  offer.  A 
few  bints  on  pattern  making  for  tools  and  ma- 
ekinexyfor  amateur  engineer's  workshop,  and  a 
little  mstxuotion  in  brass^asting,  would  be  of 
great  service  to  those  who  have  not  back  vols,  to 
refer  to.— E.  0. 

[46213.]— XeasoriBff  Steam.— I  have  never 
kttrd  of  any  kind  of  meter  for  this  purpose.  But 
H  Msms  to  me  that  the  best  and  faimt  way  would 
be  for  the  parties  to  get  some  independent 
ttgiaesr  to  come  at  stated  times,  and  indiaate  ^e 
engiDe,  and  let  the  prioe  be  based  on  the  hone- 
power  exerted.  The  praetioe  of  eupplying '*  room 
•nd  taming"  is  common  enough  in  tne  norttuom 
minofaeturing  towns,  and  this  looks  lil»  a  similar 
iaitsnce.— Labob  Ohnzi.  Vinozt. 

[46217.]— Kodel  Bleotrio  Bngine.-In  reply 
to  Mr.  Lancaster  fp.  16}  1  would  like  to  make  one 
with  power  enough  to  work  an  American  organ. 
ShoQld  like  to  hear  from  Mr.  Lincaster.  I  thank 
"R.  W."  for  his  answer.— W.  F.  U. 

[46220  and  46222.]— Link- Motion. -To  give 
"  roks ''  for  proportions  of  link-motion  la  not  quite 
Meuyas  <<A.  B.  C."  and  would  reouire  one  to 
write  a  small  book.  Besides  which,  it  is  necessary 
to  thoroughly  understand  the  slide*valve  as  well. 
U,  however,  you  simply  wish  to  use  the  link  as  a 
nTersiiigeear,  and  are  not  particular  about  equalis- 
ing the  admisdons  at  each  end  of  the  stroke,  the 
Butter  is  not  so  very  difficult.  A  small  amount  of 
1^  will  do  for  reversing ;  the  link  should  be  struck 
01ft  with  a  radius  equafto  the  length  of  the  eccen- 
tric rods  (not  straight— that  requires  a  different 
vnogement).  The  link  may  be  four  times  the 
^tofr  of  the  valve  in  length,  measuring  from  the 
Mstie  of  link-blodE  at  Its  two  extreme  podtions, 
iod  it  may  be  hung  from  one  end,  by  hangers 
keger  than  itself,  to  arm  of  reversing  shaft,  which 
nmild  be  arranged  in  such  a  position  that  the  Unk- 
bmk  will  travel  up  and  down  as  little  as  posnble 
m  working.  The  eccentric  rods  should  be  so  oon- 
ueled  with  the  ends  of  the  link  that  they  will  be 
^Msd  when  the  eccentrics  are  both  towards  it ; 
thshssd  of  the  slide-valve  will  then  disappear  at 
md-gear  and  the  reversing  lever  can  be  used  to 
uat  off  steam.  If  you  wish  to  use  the  link  as  ex - 
puuian  gear,  you  must  have  a  good  deal  of  lap  on 
ueTslve— one  port  of  lap  is  a  good  proportion.  If 
thii  ii not  posdble,  owing  to  the  space  between  your 
I  P°*^Jui^e  as  much  lap  as  you  can  get  without 
I  throtmoff  the  exhaust  when  the  steam-port  is  wide 
JPOL  Ifext  let  the  eccentric  rods  be  crossed  when 
we  cooentries  point  away  from  the  link,  because 
fnjftjbe leadwiUmorease  towardq  mid-gear, wMch 
J*  better  than  losing  it  in  the  intermediate  gears. 
Tu  explain  how  to  equalise  the  admission  is  diffi- 
J|!  ^^thout  figures ;  the  prindple,  however,  on 
J^  it  is  done  may  be  shortly  told.  First  it  must 
M  vnderstood  that  since  the  angles  of  admisdon 
|<«equal,  the  engine  will  get  more  steam  at  the 
wend  of  the  cylinder  than  at  the  front,  owing 
y^  the  obHqoity  of  the  connecting-rod.  Moreover, 
vlS.  ^  ^'^"^  ^^^  ^e  aligl^t  movement  of  the 
'HMktA  the  fink  in  working  will  have  an  effect  in 


shortening  or  lengthening  the  admisdon  aooording 
as  it  moves  to  or  from  the  centre  of  the  link.  This 
movement  is  taken  advantage  of  by  so  pladng  the 
reversing  shaft  and  its  arm  that  the  movement  of 
the  block  in  the  link  corrects  the  inequality  in  the 
adnusdons.— F.  A.  M. 

[46220.1— liink-MoUon.—Tou  may  use  one  of 
the  tiiree  forms  shown  on  tiie  annexed  sketch.  But 
if  I  were  you,  I  should  prefer  1  or  2  to  3  for  these 
reasons :  the  extremity  of  the  eccentric  rod  comes 
just  opponte  the  stud  of  the  valve  rod  when  your 
engine  is  in  full  gear.  No.  3  is  perhaps  more  com- 
pact, but  requires  larger  eccentric  sheaves.  More- 
over, the  ehief  difficulties  lie  in  the  fact  that  dnce 
the  stud  of  the  valve  rod  is  bdow  the  extremity  of 
the  eooentrio  rod,  you  will  find  it  difficult  to  deter- 
mine Uie  proper  angular  advance  and  throw.  They 
oan  only  be  discovafed  bv  approximate  guesswork, 
entailing  a  succesdon  of  teoious  trials,  espedally 
when  you  have  not  at  your  disposal  an  apparatus 
or  working  model  to  facilitate  your  researches. 
Having  adopted  No.  I  or  No.  2,  you  will  proceed 
to  determine,  by  some  well-known  method,  the 
anguhur  advance,  throw,  outside  lap,  lead  and 
side  lap  (if  any),  from  the  knowledge  of  the  lengths 
of  admiadon,  oompresdon,  pre-Mmisdon,  early 
exhaust,  &o.  The  unknown  elements  are  found  as 
if  you  had  to  deal  with  a  dnsle  eooentrio.  I  diould 
strongly  recommend  the  beautiful  and  general 
method  of  Zeuner*s  polary  diagram.  Both  eccen- 
trics may  be  set  with  the  same  angular  advance. 
The  length  of  eccentric  rods  is  not  to  be  less  than 
10^  times  the  throw,  or  else  no  methods  in  use  to 
find  the  above  dements  will  giVe  correct  results,  as 
Budi  methods  are  based  on  the  fact  that  when  the 
length  of  the  rods  is  over  10^  times  the  throw,  tiiis 
length  may  be  disregarded.  We  shall,  beddes,  see 
that  in  the  case  of  a  link  it  is  advisable  to  have 
very  hmg  eooentrio  rods.  The  length  of  the  link 
marked  A  B  on  the  sketches  seems  immaterial.  It 
cannot,  however,  be  too  short  nor  too  long.  If  it 
is  too  short,  the  amplitude  of  its  osdllations  is 
greater  than  is  necessary,  and  the  stud  of  the  valve 
rod  works  hard,  and  this  would  be  noxious  to  the 
regularity  of  the  movements  of  the  sfide.  A  good 
proportkm  is  from  0'8  to  0*9  of  the  diameter  of  the 
piston.  This  limit  ought  not  to  be  exceeded,  as 
otherwise  an  over-long  link  wfll  impair  the  work- 
ing of  steam  in  the  cylinder,  as  will  be  explained 
hereafter.  The  radius  of  curvature  of  the  link  is 
equal  to  the  leng;th  of  the  eccentric  rods.  This 
condition  it  essentiaL  When  this  radius  of  curva- 
ture is  not  made  equal  to  the  length  of  the  longest 
rod,  it  will  be  difficult  to  insure  eqnal  leads  for  each 
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dde  of  the  piston  and  for  eaoh  notch  of  the  sector. 
As  tothesuspendon-links,  thev  oan  be  indifferently 
ooimected,  either  at  the  middle,  or  at  any  one  of 
the  two  extremitiee  of  the  link ;  care  must,  how- 
ever, be  taken  to  make  the  suspendon«link  as  long 
as  oan  be  done.  The  distance  of  the  suspenrion- 
link's  extremity  connected  with  the  tumbling-shaft 
from  engine-shaft,  is  equal  to  the  length  of  eooen- 
trio rods,  minus  the  versed  sine  of  the  link's  curve. 
Had  you  given  us  the  dimendons  of  your  stoam- 
ports,  ana  conditions  under  which  the  steam  has 
to  work  the  piston,  I  should  have  been  pleased  to 
work  out  the  design  of  your  link,  and  snow  how 
to  proportion  its  different  parts.  Fig.  4  is  a 
skdeton  sketch  of  link,  No.  2,  often  in  use. 
O  is  the  oentre  of  shaft.  O  0  a  O  D 
throw  of  eccentrics.  O  A  ==  0  B  vertical 
lenffth  of  eccentric  rod.  A  B  =  dhord  of  curvature 
of  unk.    No  important  error  would  arise  from 


substituting  the  length  of  this  chord  for  that  of 
the  arc.  Ijie  link  is  suspended  at  E  by  the  link 
E  F,  the  distance  of  £  from  O  Y  is  equal  to  G  A  - 
versed  erne  of  arc  A  B.  The  radius  of  curvature  of 
AB  is  equal  to  AB  ;  the  centre  is  about  D,  but 
the  smalmess  of  the  sketch  could  not  allow  me  to 
mark  it  neatly.  Gondoding  remark :  I  have  said 
before  that  the  link  must  not  be  too  long.  It  is 
shown  by  practice  and  theory  that  the  lead  in* 
creases  as  the  link  is  lowered  (this  is  only  true  in 
the  case  of  open  rods,  as  in  Fig.  4).  But  for  all 
that,  the  opening  of  the  steam  ports  is  getting  less 
and  less.  The  cut-off  begins  early,  and  the  ex- 
pandon  is  long.  It  is  the  same,  of  course,  with 
compression.  These  two  occurences  are  detri- 
mental to  the  working  of  the  engine.  They  are 
more  marked  with  short  eccentric  rods.  Avoid 
them,  and  as  much  as  as  posdble,  try  to  get  Ions 
rods,  so  that  the  length  of  the  link  will  be  short 
when  compared  with  them.  See  the  most  recent 
four-ooupled  engines  on  the  M.K. ;  the  links 
are  placed  beyond  the  motion-plato ;  such 
a  distribution  is  generally  found  to  work  regularly. 
It  is  perhaps  more  for  the  purpose  of  being  enabled 
to  reverse  the  motion  than  to  have  the  advantages 
of  the  cut  off,  that  you  want  to  fit  your  engine  with 
a  link.  Still,  I  should  advise  you  not  to  disregard 
the  observations  given  above,  as  you  will  lose 
nothing  by  being  a  little  at  the  trouble  of  setting 
accurately  your  valve-gear.  If  your  steam  *ports 
are  relatively  shorter  but  wider  than  they  would  be 
in  a  locomotive,  I  should  indst  chiefly  upon  long 
rods  and  a  short  link.— £:>.  Gobebt,  B.Sc.,  Not- 
tingham. 

[46224.1— Silver  Solntion.— I  do  not  wonder 
that  J.  M.  Stocks  got  a  **  dirty  mess"  by  intro- 
ducing a  few  drops  of  GSt  into  a  plating  solution. 
The  instructions  in  GK>re*s  *'  Electro-Metaunrgy"  are 
as  follows :— The  brightening  effect  is  produced  by 
attending  to  the  following  direotions:  Take  one 
quart  of  ordinary  cyanide  of  silver  plating  liquid, 
old  liquid  by  preference,  containing  21b.  of  cyanide 
of  potasdum  per  gallon ;  add  to  it  4oz.  of  strong 
liqmd  ammonia,  4oz.  of  bisulphide  of  carbon,  and 
2os.  of  eUier,  and  shake  it  ocoadonally.  After  it 
has  stood  twenty-four  hours,  add  two  ounces  of 
the  supernatant  liquid  to  20  gallons  of  ordinary 
silver  plating  solution,  with  gentle  stirring^,  every 
alternate  day.  Or  add  it  every  day  during  tiie 
morning  in  summer,  and  evening  in  winter.  But 
in  every  case  it  is  highly  important  to  add  only  the 
least  posdble  quantity  necessarr  to  produce  the 
effect,  for  a  greater  number  of  diver  plating  solu- 
tions have  been  spoiled  by  addition  of  an  excess  of 
brightening  Uquid  than  bv  all  other  causes  put 
together.  If  too  much  '* bright**  im  added  the 
plated  artides  become  of  a  brown  colour,  and 
frequently  spotted.  The  bisulphide  of  carbon 
mixture  gradually  becomes  black ;  it  may  stand  an 
indefinite  length  of  time,  and  as  2oz.  of  the 
supernatant  liquid  is  taken  out,  an  equal  volume 
of  old  plating  solution,  strong  in  cyanide,  or  a 
strong  solution  of  cyanide  alone,  should  be  added ; 
this  graduallv  decreases  ito  blackness,  and  also  pre- 
vents ito  producing  a  predpitete  when  added  to  the 
solution  m  the  vat.— ^tdnst  H.  Ho^^ek. 

[46234.]  —  Drtun  Timepiece.  —  The  French 
drum  timepiece  is  universally  voted  by  the  trade  a 
perfect  nuisance.  The  prindple  on  which  the 
escapement  is  constructed  is  unsound— the  impulse 
being  given  only  from  one  pallet  (a).    The  best 


remedy  I  can  suggest  is  the  alteration  of  the  resting 
pallet  (b)  to  the  form  indicated  by  the  dotted  lines 
in  the  accompanying  sketch.  Frequently,  the  cause 
of  stopping  is  the  wearing  flat  ox  the  back  pivot 
just  above  the  pendulum.  This,  of  course,  in- 
creases the  friction,  and  stops  the  dock.  In  such 
a  case  flle  the  pivot  to  a  Y  snape,  commonly  oalled 
a  knife-edge:  this  will  give  it  a  light  action. 
Should  neither  of  the  above  suggestions  avail,  the 
only  remedy  is  new  pallete  to  take  over  three  or 
four  teeth.— C.  H.  Spubob. 

[462t6.]— Geneva  Watoh— Near  balance  in 
plate  is  a  screw  with  half  a  head ;  move  this  just 
enough  to  allow  watch  to  pass  from  front.  Be 
careful  to  keep  balance  from  contact  with  dde  of 
case,  or  ^linder  will  be  broken.  Be  sure  not  to 
forget  this  in  putting  back  movement  to  case. 
Asoertaia  if  mainsprmg  is  wound ;  if  so,  put  a 
small  bristle  in  'scape-wheel  to  prevent  watch 
running  down  when  cock  and  cylinder  are  being 
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taken  out ;  vniervvr  oook,  and  ffently  priM  it  up 
with  tweczer'0  point ;  take  cylinder  out  of  'scape- 
wheel  teeth,  aleo  steady-pins  omt  of  plate.  After 
these  are  loose  on  plate  take  them  away,  holding 
top  and  hottom  of  hainprinf  stud  witii  tweeasrs, 
balanoe  between.  Take  off  hands  with  a  good  pair 
of  pliers,  and  face  by  unpinning<-if  serewed,  by 
haU  a  turn  to  the  sorew  holdiac  it.  After  laoe  iM 
off,  take  oat  hand»wheels;  minut»-hand  pinion 
can  be  taken  off  by  a  smart  tap  on  end  of  set-sqnare, 
whese  tiie  nunute-hand  goes  on,  and  is  finally 
taken  out  by  pnlUng  the  set*square  at  back.  Now 
remove  bristle,  and  let  spriog  run  down ;  after 
which  take  oat  all  cooks  one  by  one,  and  keep  ea^ 
screw,  wheel,  and  cook  separate,  or  difficulty  may 
occnr  in  putting  together.  Qet  a  moderately  stiff 
brash,  some  good  chalk,  and  after  cleaning  off  all 
grease  wiUi  benzoline,  brush  with  a  circular 
motion,  nsing  as  little  chalk  as  possible;  brush 
the  wheels  and  plate ;  clean  pinions  with  a  bit  of 
ooik  cut  wedge- shape,  and  holes  in  oocks  and 
plate  with  peg.  After  plate,  cocks,  wheels,  pimons, 
0^,  are  all  dean,  put  them  back  in  their  places. 
We  now  come  to  tne  cylinder:  examine  tins  with 
the  cock,  and  it  will  easily  be  seen  how  to  take 
them  in  niecee :  clean  cylioder  inside  and  out  with 
elder- ^tn,  and  cork  out  to  a  point;  take  out 
jewels  and  clean  with  pith.  The  oook  jewel  oomes 
out  by  remoying  the  two  small  screws  uodemeath ; 
the  cock  holdiog  bottom  jewel  should  be  unscrewed 
before  cleaning  the  plate,  and  put  back  after  plate 
is  cleaned  ^  tbis  jewel  is  in  a  brass  setting,  and  is 
screwed  with  one  screw  under  cvlinder.  In  putting 
back  cvlinder  and  cock  after  they  are  in  place,  be 
sure  the  hairspring  is  flat,  and  does  not  rub  any- 
where ;  also  be  sure  the  outer  coil  is  exactly  between 
the  regulator- pins  when  they  are  in  any  position,  or 
the  watch  cannot  be  regulated  to  a  nicety;  put 
one  drop  of  oil  to  each  pivot  with  a  fine  blunt- 
pointed  needle ;  also  one  small  drop  on  'scape- 
wheel  teeth.— SdP. 

[46295.]— PAndysLs.— Your  frieod  has  un- 
doubtedly been  attended  by  medical  men  who 
know  nothing,  or.  at  any  rate,  very  little  of  the 
case  in  question.  Paralysus  of  the  legs  is  a  diasase 
which  oaonot  be  cured  without  the  help  of  an 
experienced  surgeon,  and  it  is  quite  impossible  for 
yon,  although  you  might  do  him  good  for  a  short 
time  with  the  machine  you  speak  ot  to  enable  him 
to  regain  his  walkmg  powers.  I  know  a  friend 
who  once  suffered  severely  from  the  same  oom- 
plaint,  and  who  has  been  sucoesefully  cured  within 
the  space  of  eight  months  by  F.  Graham  Bennett, 
M.B.C.S.  and  L.S.A.,  7,  Hertford-stx«et,  Mayfair, 
London,  W.,  to  whom  he  was  recommended, 
although  despaired  of  by  other  medksal  men.— 
liBSzrox  MooBB,  Cambridge. 

[4629^.1— Harmonium  or  Organ.— Thanks  to 
"D.."  bat  being  a  public  person,  and  only 
making  my  own  instrument  b^  way  of  amuse- 
ment, I  shrink  from  advertismg  my  address— 
wiUing,  nevertheless,  to  give  it  to  **D."  in  any 
private  way.  Does  **  I).*'  misunderstand  me  P  Idid 
not  intend  to  make  combined  pressure  and  ex- 
haust instrument.  My  question  is,  Which  of  the 
two  is  best?  Doubtless  the  wind  admitted  to  the 
American  reed  by  the  cell  measuring  it  explains 
one  great  reaion  for  purity  of  tone— not  forgetting 
the  oend,  of  course.  Holding  this  theory,  X 
intended  to  turn  my  2-row  American  soundboard 
upside  down,  on  to  pressure 'bellows,  putting  the 
usual  harmoDinm-psJlets  on.  And  for  the  other 
2-row,  I  h*id  thought  to  use  a  harmonium-pan 
with  bent  French  reeds.  But  how  to  put  extended 
pallets  for  this  4 -row  I  could  not  see.  Before 
passing  judgment,  will  ao^  gentleman  possessing 
a  harmooium  open  up  his  mstrument  and  try  the 
effect  of  a  few  cells  placed  over  the  reeds.  To 
intending  A.  O.  builders  I  commend  '*  £l^ve*s  " 
iostructions  for  improvement  of  bass  by  the 
additional  depth  of  windchest  at  that  end.  I  have 
made  my  own  instrument  I  jin.  at  bass  end,  and 
with  sub- bass  reeds  bent  and  twisted  too,  I  have 
got  a  tone  so  pure  and  rich  that  it  is  really 
superior  to  many  **sub8"  of  the  best  makers. 
"Saul  Bymea,"  "D.,"  **Organon,"  and  other 
gentlemen  of  the  wavy  ether — venerated  offspring 
of  the  ancient  Jubal— shall  we  press  you  to  speak, 
or  shall  we  exhaust  your  patience  ?— Bbta. 

[46296.]— Harmonium  or  Otgan.— In  a  har- 
monium containing  four  rows  of  vibrators,  the 
pallets  should  be  znade  of  sufficient  length  to  cover 
all  the  pallet  apwtures  belonging  to  ei^  k^,  but 
the  leather  covering  the  pallet  should  nat  extend 
the  full  length  of  .it,  but  only  where  it  covers  the 
pallet-holes.  By  this  means  the  pallet  will  be 
better  and  the  leather  on  the  pallet  will  bed  nicely 
over  the  pallet-boles.  The  pipe-like  qualitf  of 
tone,  which  is  to  be  found  only  in  the  Amencan 
organ,  cannot  be  produced  by  a  reed -organ  con- 
structed on  the  harmonium  principle.  In  the 
American  organ,  the  reeds  are  thinner  than  those 
of  the  harmonium.  This  characteristic,  combined 
with  the  suction  principle  of  drawing  the  air  down- 
wards through  the  reeds,  and  also  the  manner  in 
which  the  reeds  are  voiced,  produces  the  much  ad- 
mired pipe-  like  quality  of  tone.  If  my  ad? ice  is  of 
any  use  to  "Beta,"  1  wouUl  suggest  that  he  should 


conslruet  an  organ  on  the  suelson  priBdjile,  having 
four  rows  of  vibtaton  as  follows:— One  aet  of 
16ft.  reeds  of  five  octaves*  one  set  of  4ft.  reeds  and 
two  sets  of  8ft  reeds.  By  this  arrangemenl  the 
following  stops  could  be  istroduoed:  Bourdon, 
Baritone,  Pnooipal,  Diapason,  Bassoon,  Flnte, 
Dulciana,  and  Hautboy.  An  octave  oonpler  added 
to  the  above  would  gMatly  increase  the  power  and 
beauty  of  tone  of  the  instrument. —G.  Fetbb. 

[46296.]— Harmonium  or  Organ.— I  tend  the 
inclosed  rough  sketch  as  my  idea  of  the  easiest  way 


to  alter  a  2-row  instnucent  to  a  4-row,  or  larger. 
As  for  turning  the  present  arrangement  upside 
down,  what  do  you  expect  to  gain  by  it— im- 
proved tone,  or  simplicity  of  construction  ?  From 
what  Uttle  I  have  seen  or  heard,  you  will  secure 
neither.  If  your  present  board  is  an  ordinary 
recent  make,  you  will  find  that  there  is  sufficient 
room  aboye  middle  C  to  add  2  half -rows,  as  at  Fig. 
A,  which  will  enhance  its  capability  very  much— 
viz.,  i  set  of  8ft.  pitch  to  form  celeste  tona  with 
yoar  present  8ft.,  and,  of  course,  as  solo  as  well, 
and  i  set  of  16ft.  pitch  voiced,  say,  oboe,  without 
disturbing  any  pi^  of  the  action.  If  yoa  decide 
on  doing  so,  put  the  celeste  set  on  the  opposite 
hand  to  your  present  8(t.  I  have  treated  two 
boards  this  way  with  goad  results.  If,  however, 
this  should  not -satisfy  yon,  add  two  oomplete  sets 
at  the  back  of  your  soundboard,  either  in  the 
ordinary  style,  or  one  ahoye  the  other,  as  shown 
at  B,  which  is  saora  get-atable.  In  this  case  you 
will  have  to  remave  your  pallets,  and  put  a  set  of 
channels  across  the  underside  of  the  soundboard, 
as  shown  in  the  cut  (C)  ;  about  ^in.  deep  wiU  do, 
which  will,  of  coarse,  increase  the  depth  of  the 
windchsst,  but  the  sasno  pallets  will  do,  and  you 
would  only  require  a  fresh  aetof  pttuMU  rods ;  and 
you  may  even  make  them  do  if  jovL  have  room  to 
lower  your  teyboard  as  much  as  you  put  to  the 
depth  of  your  windchest.  If  you  look  at  **  fil6ye*s  " 
drawings  (by  the  way  I  wonder  where  he  is — I  owe 
him  a  debt  of  thanks),  you  will  see  how  the  sub- 
bass  is  arranged  with  an  extra  pallet;  this, 
perhaps,  would  suit  you  better,  but  it  means  more 
oaref  lU  workmanship,  and  a  nasty  touch  if  you  are 
not  pretty  well  up  to  it.  I  expect  your  chief 
difficulty  will  be  the  tube- boards,  if  you  want 
anything  differing  from  the  shop  ones;  should 
you  make  them,  I  could  perhaps  give  you  a  hint  or 
two.  I  have  in  hand  now,  nearly  complete,  a  two- 
manual,  with  10  registers,  which  I  have  made 
throughout.  I  intend  to  send  a  set  of  drawings  of 
same,  if  our  editor  thinks  them  suitable.— Joines. 
[Please  send.— Ed.] 

[46309.— Fllter.-Water  filtered  in  the  way 
stated  is  good  enough  for  washing,  &c. ;  but 
scarcely  so  for  drinking,  as  it  usually  tastes  "  flat.'' 
If  you  could  give  the  effluent  from  Alter  a  guod 
fall  to  the  tsok  jovl  would  greatly  improve  its 
taste.  Charcoal  is  considered  a  better  filtering 
medium  than  sand.— Labor  Omnia  Vincit. 

[46309.]— FUteror.-The  water  would  be  quite 
good,  especially  if  off  slate  roof.  Have  used  water 
stored  in  stonework  cistern  for  years,  and  some  time 
since  had  a  portion  analysed  by  a  first-class 
analyst,  whose  certificate  runs  thus—"  from  the 
almost  total  absence  of  minerals,  and  the  small 
percentage  of  lime,  it  is  fit  for  every  domestic  use, 
being  simply  equal  to  soft  water.*'— West 
Qlostsb. 

[46310.]— Water  Supply.— It  is  not  practic- 
able to  get  a  siphon  to  work  under  the  circum- 
stances stated.  If  you  cut  through  the  hill  I 
doubt  if  you  would  get  any  supply  then  through  a 
^in.  pipe  with  1ft  hwid.- IiAbor  Omnia  Yingit. 

[46310.]— Water  Bnpply.  —  On  reading  this 
query  I  was  at  first  inclined  to  say  thai  it  would 
be  impractieable  **  to  get  a  siphon  to  work  with  1ft. 
of  fail  through  a  iin.  pipe  half  a  mile  long" ;  but 
on  further  consideration  1  do  not  see  why  it  should. 
If  the  pipe  be  filled  upwards  from  the  two  ends, 
and  all  the  air  drivea  out  at  the  highest  poisit,  and 
if  a  perfectly* fitting  air-pump  be  plaoed  there, 
and  it  all  the  pipe -joints  are  perfect,  there  might 
be  delivered  at  the  end  of  the  pipe  100  gallons  in 
24  hours.  That  is  as  mu^  as  would  flow  through 
a  pipe  so  small  and  so  long,  and  possibly  the  flow 
mightcease,  even  though  it  begins  again ;  and  in  any 
oase  it  would  be  necessary  frequently  to  withdraw 
the  air,  which  would  aocumulate  at  the  air*  valve. 
The  best  way  would  be  to  continue  the  end  of  the 
pipe  downwards  into  a  well,  10ft.  or  so,  and  pump 
the  water  out  when  wanted,  bsoanse  even  if  the 


quantity  above  xUHHed  woold  flow  thmaA  thi 
pipe,  it  would  ran  so  slowly  that  it  would  te  ua- 
satisftMtory  to  draw  it  from  a  tap.  Tketa  wooU 
be  no  advantage  in  cutting  throogh  the  hill  to  lay 
a  iin.  lead  pipe ;  but  great  advaiUage  in  doing  in 
to  laj  a  larger  pipe^  of  oast  ivon,  or  evsn  of 
earthenware,  u  the  joints  be  made  wateiliaht;  in 
which  case  mora  water  could  be  got  throui^  eren 
with  1ft.  of  falL— Chabum  Slaoo. 


[46313.]— Boof  for  Leaxi-^o  Hothouaa.— I 
have  built  two  without  help,  one  20ft.  long  by 
16ft.  wide,  the  other  7ft.  wide,  but  longer.  I  re- 
commend pitch-pine,  for  the  reason  tiiat,  eyen  if 
not  kept  well  paiuied,  it  does  not  decay.  My 
rafters  are  4in.  by  U ;  they  are  tied  together  by 
two  angle-irons,  20ft.  by  }  of  inch  (in  shape  of 
letter  I?,  and  about  6fc.  apart.  The  hist  tune  I 
painted  the  roof  I  took  the  precaution  of  su{mort- 
lag  it  by  procuring  some  lengths  ol  seooad-hand, 
ai^  discarded  iron  gas-pipe  at  the  price  of  old  iseot 
one  to  each  alternate  rafter,  standing  them  on 
bricka  and  mortar  9in.  sqnsze.  If  I  hniit  anothsr 
I  would  have  the  rafters  oin.  by  \^  and  nosnp- 
ports.  The  **  plates  "  front  and  back  aia  20ft. 
longv 4in.  by  3.  There  shoakl  not  be  anyhoii- 
aontal  ledges  to  hold  coadansed  water.  This  is 
moat  important.    Fig.  1  shows  how  the  valtertait 
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fastened  at  baek;  the  iron  spike  7  or  Sin.  lon^, 
the  slope  for  draining  top  of  plate,  and  the  venti* 
laitor  between  rafters  to  be  closed  by  wire  and  bell- 
csank,  and  poshed  open  with  a  st£}k.  Be  caief  nl 
to  use  two  sizes  of  carpenter's  bits  in  boring,  or 
you  will  split  the  wood.  Fig.  2  shows  how  the 
rafters  are  fastened  in  front — the  spike  and  slope 
of  plate  to  get  rid  of  condensed  water,  and  tas 
piece  cut  out  of  all  the  rafters,  and  sectioB  d  a 
piece  of  wood  20ft  long,  6in.  wide,  ^in.  thisk,  lo 
carry  water  tospont ;  the  flrst  piece  of  glass  over- 
laps this  iin. ,  the  remainder  should  oaly  ovsrisn 
each  other  ^.  Fig.  3  shows  section  of  znftar,  with 
strip  of  wood  fin.  high  and  iin.  wide  nailed  on. 
The  advantage  of  this  waj  is,  that  if  theralteiaBra 
notqnita  straight,  or  perfeiBtiy  equidistant,  yoor 
bead  will  be,  iif  nailed  on  the  last  thing  befsss 
glazing ;  20in.  ib  a  nice  medium  siae  for  width  of 
glass.  You  need  not  make  any  allowance  for  ex- 
pansion ;  do  not  overlap  the  glass  in  front  or  end, 
it  makes  a  nasty  green  mess;  if  the  butt  ends  of 
glass  are  brought  together,  it  is  as  tight  as  a 
cracked  pane,  t^hter  tnan  an  overlap.  The  honss, 
7ft.  wide,  has  miters  8tn.  by  l|in.  This  is  ampls. 
Give  one  coat  of  paint  to  every  piece  of  wood 
before  mailing  it  in  place.  This  will  preserve  from 
getting  saturated  and  watping  whUathe  job  ii 
about,  and  make  all  your  joints  much  batter.^ 

G^MMA. 

[46818.J— Protecting  Steam-Pipes.— If  you 
cover  a  steam-pipe  lin.  diameter  with  lin.  of 
Leroy*s  nou-conduotiog  composition,  you  will 
certainly  prevent  condensation.  If  you  cover  a 
water-pipe  with  the  same,  the  frost,  even  in 
Canada,  will  have  no  effect  on  the  water  inrids.— 

OnB  who  has  £XP£BIEHC£. 

[46319.— Engineering.— **  Inquirer  "  osa  sse 
any  nnmber  of  self-acting  inclines  in  week  st 
Portssadoc  or  Festiniog,  but  none  so  fiat  aa  1  in  1#, 
altho«ffh  such  a  one  would  work  if,  eav,  the  flist 
20  yards  were  made  much  steeper,  aay  1  in  4  or  6. 
Much  depends  upon  the  weight  of  the  rock  to  be 
conveyed.  Owing  to  the  great  lengtii  of  the  infiliBe 
and  iU  flatness,  it  would  be  belter  to  divide  ints 
two,  or  else  run  a  part  of  the  distance  level,  aadso 
increase  the  rate  of  gradient.— D*£lqo,  M.B. 

[46319.]— Engineering.— n  "Enquirer"  will 
come  to  my  address  he  can  see  exactly  what  he  re- 
quires, and  inclmes  such,  as  I  do  not  think  there  are 
elsewhere  in  England.  He  can  then  oarrj  out  what 
he  wishes.  Some  of  our  inclines  are  one  in  thzee. 
Should  **EQquirer"  find  it  convenient  to  come 
here  he  might  drop  me  a  post- card,  stating  what 
day  I  might  expect  him,  and  I  will  arrange  to  be  at 
liberty  to  show  him  our  inclines  and  give  bun  all 
the  information  in  my  power.— ChajS.  AiniEBSOVi 
Besident  Manager,  22,  Battersby  Junction,  riA 
Northallerton,  Yorkshire. 

[46321.]— Tipping  Clay  Tob«ooo-Pipee.— 
Oonstruct  a  small  coke  furnace,  witk  an  elongsrlsd 
M>erture  a  few  inches  above  the  flre*bsd,  so  thsi 
the  stems  of  the  pipes  may  be  inserted ;  than  ffst 
up  a  white  heat  witn  ooke  and  the  flea  is  rea^y  fo' 
use.    Next  mix  a  portion  of  red-leftd  is  water  and 
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ilir  till  it  hM  tb»  eoKimtteaey  Q<  offMtm,  after  widoh 
it  milt  be  brathed  on  to  the  tips  of  the  pipes,  ahftke 
off  the  raperflaoua  drops  and  place  the  stem-ends 
of  ttie  pipes  fai  the  f amace  for  «  few  mimites. 
WbsB  my  hete  attained  to  a  dull  white  heat 
th^  nnist  be  instantly  withdrawn,  and  the  lead- 
btlwiliakeDoff  whilst  hot;  on  oooltngthey  ar^ 
tmdj  for  me.  Hed-lead  alone  gires  straw-ooloar ; 
but  mens  may  he  obtained  by  an  admixtare  of 
solaAos  of  eopper ;  browns  with  the  addition  of 
(^Ue  of  manganese ;  orange,  with  a  eolation  of  bi- 
flittoaiite  of  potash,  mixed  among:st  the  lead-water. 
A  bszd  Tarnish  may  be  g^t  withoat  the  use  of  fire 
with  a  miztore  of  methylated  spirit  and  shellao, 
vhich  dissolres  at  once,  and  may  be  cotonred  to 
anj shade  with  pigments;  but  it  is  not  so  efficient 
siUe  Iead-gla£e.— Gbosob  HAidLToiTi  8,  BUey- 
sfiTMt)  Ciomer-Btieet,  W.O. 

(46827.]*8t«am-Lfttmch,— "Dow"  does  not 
m  what  kind  of  a  launch  he  would  like  to  have. 
IWsite  of  hie  boat  would  depend  greatly  on  the 
wdigtt  of  Ua  engine  and  boiler,  and  the  duty  it  is 
iDKnded  to  perform.  The  breadth  should  be  about 
^,  or  oae-nfth  the  length.  The  depth  should  not 
bslssitkitt  3ft.  6in.  If  he  likes  to  bepartienlar 
ia  ssttiag  off  his  frames,  he  should  lay  them  off  on 
s  small  drawing  om  paper,  say,  to  a  Uin.  or  Sin. 
Msls,  and  work  this  on  on  the  soriye-board  to  its 
tees  size.  Fram  this  he  could  work  from.^ 
Chzfft. 

r46327.}— flteam-Iiauncli.— I  send  lines  of  one 
mi,  inside  of  post  to  iniide  of  stem,  6ft  Sin 
-" — B  breadth,  3ft.  6tn.  from  top  of  keel  to  rail 


taims  impuiUies,  and  should  be  at  once  seen  to. 
With  regard  to  the  beet  coal  for  gas-makiug,  you 
must  remsttiber  there  are  no  two  samples  alike, 
either  for  quality  or  quantity ;  and  if  you  can  get 
an  IS-candle  gas  at^  say,  10,000  cubic  feet  per  ton 
from  your  home  coal,  you  eannot  maoh  improve 
Buitters  unless  you  mis  a  little  esnnel  with  it ;  but 
do  not  use  all  oanuei,  or  you  will  have  to  pur- 
ehase  ooke.  I  have  had  the  aoti«dip  valves  at 
my  works  for  some  yean.  The^  ate  worthy  the 
attention  of  small  works'  proprietors,  giving,  by 
relieving  back  pressure  on  retorts,  quite  1,000  of 
gas  per  ton  of  cioal. — On  Guaad. 

r46336.]~Teleplxonea.— I  shall  be  much  obliged 
if  **  T.  C."  will  give  me  the  promised  information. 
There  is  one  home-made  telephone  at  either  end, 
each  of  which  in  turn  transmits  and  receives.  One 
wire  is  stout  copper  insulated;  the  return  is  gal- 
vanised iron  not  insulated.  Is  this  correct  F  I 
shall  also  be  obliged  if  Sir.  Lancaster,  in  reply  to 
same  query,  will  say  how  niorophoae  should  be 
addad  to  telephone.— Mbxb. 

[46336.]— Telephone  Oircults  and  Call.— The 
rough  sketch  I  send  will  explain  how  to  make  all 
the  connections,  lliis  one  is  the  same  as  supplied 
with  the  Blake's  Transmitter,  and  is  as  simple  as 
any  I  am  acquainted  with.  You  will  notice  the 
hook  £  has  the  telephone  off,  the  spring  F  has 
drawn  the  hook  contact  down  on  contact  2,  8*  is 
the  secondary  wire  of  the  coil ;  a  current  oomix^ 
from  6'  passes  through  oontaot  2  into  hook  to  B 
through  contact  to  A  to  terminal  L,  this  being  line. 
The  other  end  of  eecondaty,  S,  is  fixed  to  terminal 
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sssle  4in.  to  the  foot.  In  setting  off  the  frames,  it 
weald  be  better  to  lay  it  down  on  a  larger  ecale. 
li  your  frames  are  lin.  by  liu.  aagle  iron,  2lin.  or 
24m.  apart  would  do.  You  will  see  by  the  plan 
how  the  framea  are  set  off.— W.  A.  8.  SouLSfl. 

[46333.]— GJregoiimn  or  Oassegrain.— There 
ii  no  difficulty  in  replacing  the  metal  mirrors  by 
flisi  ones,  except  that  opticians  don't  seem  to  eare 
to  nake  them  of  the  short  foci  required  for  such  a 
t<Usoope,j^ba%ly  2ft.  focus  the  large  mirror,  and 
4iii.  or  6m.  the  small  one.  The  mirrors  must, 
however,  not  bo  spherical,  or  they  will  be  ttseless. 
By  fitting  it  up  as  a  CasBegratn.  a  mirror  of  longer 
foieos  could  be  employed,  which  is  an  advantage ; 
bat  the  small  convex  mirror  is  more  difficult  to  get 
made  true,  Uian  the  small  concave  of  the  Gref^orian, 
though  when  true,  it  is  freer  from  aberration,  or 
ntbsr  renders  the  combination  freer.  Tiie  cost  on 
tithsr  system  would  be  about  thesame,  say,  £5  lOis. 
to  £6,  uid  I  think  the  money  would  be  better  ex- 
pended on  a  Newtonian  mirror.  The  old  stand  he 
Ught  perhapaaell.— 0.  K.  B. 

[463341— Poriiyinsr  e«a.  —  •<  Basiomeiaa  " 
ihoold  nave  given  more  partienlars  abo«t  tins 
mode  of  puri^ing,  if  whether  the  ordinary  dry 
fims  method  or  otherwise.  However,  assuming 
ftey  ate  simple  dry  purifiers,  there  should  be  eight 
■ere-plates— seven  for  holding  lime,  and  one  for 
emhed  ooke.  This  one,  placed  next  the  inlet, 
ihoold  have  a  fin.  mesh,  and  ordinary  gas-coke  in 
Impa  only  large  enough  not  to  faU  through, 
iboua  be  laid  on  all  over,  about  3in.  deep,  the 
obSect  being  to  spread  the  gas  evenly  over  area  of 
pniifiBts  before  coming  into  contact  with  the  fliat 
liffls  sieve.  It  will  also  absorb  what  small  amount 
of  tsr  and  ammonia  there  may  be  left,  and  prevent 
the  incrustation  of  first  sieve  of  lime,  which,  witk- 
eotthe  coke,  would  harden  and  prevent  the  passsge 
of  the  gas.  £ach  purifier  ehould  have  clean  coke 
ones  in  two  months ;  it  is  quite  as  essential  and 
ONfol  in  purtfying  as  the  hme  itself.  The  Kme 
ttoit  be  sUed,  and  sifted  through  a  |in.  mesh, 
hid  lightly  and  evenly  on  perforated  sieves,  and 
iboTildbe  slightly  damped,  but  not  mads  wet 
«ioagh  to  get  hard,  or  you  will  have  trouble. 
^  tssting  quality  of  light  refer  to  **  Oars  "  of 
Feb.  3rd,  page  525,  query  45791.  The  simplest 
ttstfor  sulphuretted  hydrogefi  that  I  know  of  is  as 
<oUowb:— Take  as  much  acetate  of  lead  as  will  lie 
ea  a  aKaiii^^  place  in  a  sauoer  ooe-third  full  ot 
viter;  mhea  dissolved,  take  a  piece  of  writing- 
P^f  dip  this  ia  the  solution,  and  hold  over  a 
pMst,  not  lighted,  inserted  in  main  between 
yjBiflsr  and  gas-holder.  If  no  disoolounition  takes 
rUos  the  gas  ii  right;  but  if  it  turns  bhtok  il  oon- 


T;  T^  is  oonneoted  to  temuoal  Z  £|  aino  of 
bsjttery  and  earth  is  ooaaeeted  to  terminal  Z  £, 
henoe  the  two  letters ;  the  telephone  cord  is  con- 
nected to  T  T* ;  the  primary  wire  of  coil,  one  end 
P  to  microphone,  the  other  end  P^  to  contact  1 ; 


T  Z  is  terminal  of  transmitter  zinc ;  C  is  terminal 
for  copper  or  carbon  end  of  battery.  When  the 
telephone  is  on  the  hook  it  draws  it  down  and 
places  hook  contact  in  contact  with  bell  contact  3. 
A  current  now  being  sent  from  the  other  end  to 
rioff  up,  passes  through  L  A  B  to  3  through  bell 
coiu^egulating  screw  4  through  keeper  and  frame 
to  Z  £.  The  act  of  taking  off  the  telephone  allows 
the  hook  to  slide  off  the  vulcanite  V,  and  lets  the 
ring  6  oeme  in  oontaot  with  contact  1 ;  this  puts  C 
in  connection  with  one  end  of  primary  P«  the  other 
end  P*  was  already  in  connection  withT  Z  through 
the  microphone.  The  instrument  is  now  readv 
for  speaking  to.  A  current  now  coming  throagh 
b'ne  passes  through  A  B  hook  2,  teoondary  wire  to 
T  through  telephone  ootds,  coil,  T^  to  Z  B.  To 
riag  1^  A  ii  preaed  on  D ;  thia  doea  not  affect 


your  own  instrument,  as  A  leaves  B  before  it 
touches  D,  so  cut  your  own  instruneat  out.  Shall 
be  wiilfafr  to  gi^  you  any  further  ioformatioii. — 

QBOBOB  T0LMA27. 

[46352.]— White  Fungma  on  71sh.— A  paper 
appeared  in  ScU^toe  OoMp,  No.  1S6»  Jiin<h  1«  I8o0, 
on  "Salmon  Disease,  and  its  Oiuse."  This  may 
give  '*  0.  O."  the  information  wanted.  Personally, 
I  have  recovered  gold-fish  attacked  with  Sapro" 
hgnia  ferux  by  isolating  thoae  diseased ;  placing 
■ubject  in  a  shallow  vessel  of  water,  and 
ig  Aghlly  over  wHh  silver-aandtwo  or  three 
es  daily,  ehanging  the  water  each  tinMw— J. 
O.M. 

[46355.1-Plioto-Bnlarirement.— If  "  H.  C.  F." 
can  get  his  glass  negatives  to  fit  into  the  magic- 
lantern,  he  mi^ht  ba  able  to  obtain  very  fair  en- 
largement on  Morgan's  argento-gelatino-bromide 
paper,  which  is  the  most  simple  and  efficient 
arficle  he  can  use.  First  thoroughly  darken  the 
room,  and  uae  only  a  red  light  to  work  by,  and 
screen  any  white  light  that  may  be  reflected  from 
the  lantern ;  then  place  the  negative  in  the  lantern 
and  foous  it  upon  a  sheet  ot  clean  paper  placed 
upright  against  a  flat  surface  (a  very  good  way  is 
to  moisten  the  paper  and  fold  the  X6^  edge  over  a 
sheet  of  glass  and  stand  it  upright  against  t^  waXL 
on  a  table).  When  the  pi<«ture  is  clearly  defloed, 
and  of  the  desired  dimensions,  cover  up  the  front 
lens  of  the  lantern,  or  place  a  screen  of  red  glass 
between  it  and  the  image ;  then,  having  moistened 
a  piece  of  Morgan's  paper  in  clean  water  to  make 
it  lay  fiat  aad  smooth,  substitute  it  on  the  glass 
sheet  for  the  piece  of  ordinary  paper  used  for 
focusing,  and  remove  the  screen  from  the  lens, 
when  the  image  will  be  clearly  focused  on  the 
sensitised  sheet.  £xp08e  for  three  to  five  minutes, 
according  to  amount  of  lif^ht;  then  reooove  ana 
develop  with  a  ferrous -oxalate  developer,  until 
the  picture  is  well  defined :  then  wa<»h  ana  fix  as  for 
a  gelatine  negative.  Practice  alone  will  give  ex- 
perience, and  experience  efficiency.— F.  C. 

[46356  ]-Anal7Bl«  of  AUoya.-If  only  the 
metals  named  are  present  the  following  method 
will  serve  to  separate  and  estioiate  them :  —Heat  a 
known  quantity  (2  or  3  grams)  of  the  finely- 
divided  alloy  with  strong  nitric  acid  until  all  action 
ceases,  then  dilute  and  filter.  The  precipitate  will 
coutaia  all  the  tin  in  the  form  of  metasttninic  add, 
and  nearly  all  the  antiaiouy  in  th«  form  of  anti- 
monioos  and  antamonic  oxides.  Wash  it  on  the 
filter,  transfer  to  a  silver  dish,  and  fuse  it  With 
excess  ef  pure  sodic^hydratCt  by  which  it  will  be 
converted  into  a  mixtore  of  sodic  stdnoate,  and 
sodic  metantimoniate.  On  treating  the  mixture  with 
dilute  alcohol,  the  sodic  metantimoniate  remains  un- 
dissolved, and  may  be  collected  on  a  fitter,  washed 
with  alcohol,  dried,  fused  with  potassium  cyanide 
in  a  porcelain  crucible,  and  the  reduced  anUokony 
detached  and  weighed.  The  akoholic  filtrate  Is 
boiled  to  expel  the  alcohol,  diluted,  acidulated 
with  sulphuric  add,  and  predpitated  with  hydro- 
gen sulphide.  The  tin  sulphide  is  collected  on  a 
filter,  washed,  dried,  and  converted  into  stazmic 
oxide,  by  careful  roasting  in  a  porcelain  erucible, 
and  weighed.  The  nitric  acid  solution  will  contain 
the  copper,  zinc,  and  iron  as  nitrates,  together 
with  a  little  antimony.  It  is  evaporated  with 
excess  of  dilute  sulphuric  acid,  to  expel  nitric  add, 
diluted  and  precipitated  with  hydrogen  sulphide. 
The  predpitate  containing  the  copper  aud  anti- 
mony as  sulphides  is  digested  with  a  aolution  of 
potassium  sulphide,  and  filtered.  The  precipitate 
IS  washed,  dissolved  in  nitric  add,  and  the  copper 
predpitated  by  sodium  hydrate,  and  weighMTaa 
cupiic  oxide.  The  antimony  present  in  the  potas- 
sium sulphide  solution  is  predpitated  by  adding 
excess  of  hydrochloric  add,  converted  into 
tetroxide  by  treatment  with  fuming  nitric  acid, 
and  subsequent  ignition  in  a  porcelain  crucible, 
and  weighed,  the  amount  obtained  being  added  to 
the  main  portion  already  determined.  The  filtrate 
containing  the  zinc  and  iron  is  boiled  to  expel  the 
excess  of  hvdrogen  sulphide,  and  then,  with  a  few 
drops  of  nitric  acid,  to  peroxidise  the  iron,  nearly 
neutralised  with  sodium  carbonate,  mixed  with  a 
small  quantity  of  barium  carbonate,  digested  for  a 
few  hours  in  a  corked  flask,  and  filtered.  The 
predfiitate  is  dissolved  in  dilute  hydrochloric  add, 
and  the  iron  pieoipitated  with  amnionium  chloride 
and  amaioniam  in  exeess^  washed,  dried,  ignited, 
and  wdghed  as  ferric  oxide.  The  filtrate  con- 
taining the  zinc  is  mixed  with  ammonium  chloride, 
precipitated  with  hydrogen  sulphide,  the  pre- 
cipitate dissolved  in  xdtric  add,  and  reprecipitated 
by  sodium  carbonate.  The  zinc  carbonate  is  then 
filtered  off,  washed,  dried,  ignited,  and  weighed  aa 
zinc  oxide. — Axkuias. 

[46360.]— Koofing.— The  best  slate  to  be  had  for 
love  or  money  is  the  new  quarry,  Velinheli,  size 
20  by  10,  on  Uin.  by  jin.  laths,  spiked  by  two  If 
copper  nails  to  each  slate.  Seconds  quality,  these 
slates  will  cost  in  London  about  £8  15s.  6d.  per 
1,000,  of  1,200.  Price  per  100  square  yards,  labour, 
laths,  and  nails  inohided,  £13.  You  should  get  it 
done  for  this  sum,  and  if  unable  to  get  these  slates, 
let  me  know,  and  I  will  helpyoii.  If  pxopeily  done, 
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there  needs  no  felt  at  all ;  bat  if  joa  rnoBt  felt, 
why,  then,  there  is  no  better  material  to  go  under 
dates  ;  but  I  cannot  recommend  it.  If  Portmadoc 
slates  are  used,  it  will  cost,  labour  and  all  included, 
£9  Ids.  per  100  square  yards.  These  are  good  for 
exposed  situations,  as  they  lie  evener  and  closer. 
Cost  at  quarry,  £5  10s.  per  1,000  of  1,200,  and 
weigh  2toBS  lOcwt.  per  1,200.— Bx  Lislb,  Oontrac* 
tor  and  Builder. 

[46365.]— Income-Tax.— I  am  obliged  to  liCr. 
Wetherfield.  I  see  his  meaning,  but  the  difficulty 
is  this:  the  tenants  pay  Schedule  A,  and  I  am 
bound  to,  and  do,  allow  it  out  of  the  rents,  there- 
fore, if  I  pay  on  pension  and  appointments,  I 
shonld  be  compelled  to  appeal  each  year  to  ^et 
back  that  paid  on  ground-rents,  or  put  up  with 
the  loss.  1  may  mention  that  I  have  not  been 
asked  for  a  return  for  three  years,  and  the  last 
time  I  did  not  show  the  rents,  as  I  was  told  my 
return  was  too  honest—it  was  already  paid ;  but  the 
oontention  of  the  Surreyor  is  that  I  must  pay  on  the 
appointment,  no  matter  if  the  income  is  under  £160. 
lBthatso?-J.  W. 

[46368.]  —  Olook.  —  You  must  unscrew  the 
winder :  turn  the  opposite  way  you  wind,  and  it  will 
oome  off:  also  take  off  the  hand-setter ;  you  must 
pull  it  off— it  does  not  screw ;  and  you  will  find  the 
Mok  free.— EsoAPSXXHT  Maxsb. 

[46368.]— Olook.— To  fake  off  back,  turn  winder 
in  opposite  direction  to  that  of  wiodixig,  and  it  will 
unscrew;  take  off  hand-setter  with  pincers  by  a 
straight  pull.  To  remove  back,  press  flogers  on, 
and,  with  a  slight  turn,  it  will  unhook.  If  screws 
are  out  of  front,  the  movement  is  now  out  of  case. 
If  **  Anxious  Amateur  "  wants  to  clean  his  clock, 
he  must  begin  by  first  measuring  how  far  balanoe- 
ipring  comes  through  stud,  and  be  sure  he  puts  it 
baokm  same  place.  Take  out  wedge  wluch  holds 
spring  in  stud ;  also  take  spring  clear  out  of  regu- 
lator, and  remove  one  screw,  supporting  balance- 
g'vots,  and  balance  with  spring  are  now  free. 
if  ore  going  farther,  let  down  mainsprine  by  tying 
'scape- wheel  loosely  to  frame ;  reihove  pm  or  screw 
in  pillar  nearest  pallets,  and  carefully  pull  apart 
frame,  whioh  will  let  out  pallets ;  bat  be  sure  no 
other  pivot  gets  out  of  place,  or  the  dock  will  go 
to  smash.  Another  way  to  let  down  spring  is  to 
withdraw  dick  from  rMchet  after  putting  winder 
on,  and  letting  it  down  bv  half -turn  eaui  tieie, 
and  replacing  dick ;  but  the  fixst  method  is  least 
dangerous,  if  my  instructions  are  carefuOy  attended 
to.  Should  the  dock  be  too  dirty  to  run  down,  put 
a  little  oil  to  pivots.— Skip. 

[46370.]— Lathe.— Get  the  holes  cast  in  the 
standards  a  free  fit  ;  set  the  two  slide  bars 
accurately  turned,  with  shoulders  to  bear  against 
tte  standards,  or  the  lathe  will  certainly  vibrate. 
Tap  the  ends,  and  put  on  double  nutis  on  do.; 
when  adjusting  for  parallelism,  biing  true  witii 
pegs  of  wood  in  holes,  then  place  a  buid  of  loam 
round  each  side,  and  fill  up  with  Babbit's  metal, 
or  block  tin  alone.  This  will  make  all  secure. 
The  screw  is  best  placed  between  the  bars,   as 

giving  a  more  direct  pull  to  saddle.  Neither  the 
ading  screw,  nor  those  appertaining  to  the  elide- 
rest.  will  admit  of  being  screwed  with  a  **  screw- 
Btock,"  they  must  be  chased  up.  as  an  inaccurate 
screw-lathe  is  an  absurdity,  and  no  screw  of  any 
length  can  be  made  to  approadi  accuracy  in  a 
sorew-stock.  The  nut  for  leading  screw  ought  to 
open  in  two  pieces,  d  la  Whitworth,  and  you  would 
do  well  to  get  the  f^etter-up  of  your  slide-bars  and 
screws  to  make  this  also,  and  as  for  the  slide- 
rest,  unless  you  are  possessed  not  only  of  a  larger 
~;ear,  a  larger  amount  of  experience,  and  tihe  most 
iberal  supply  of  gold,  don^  undertake  it.  The 
very  patterns  would  cost  more  than  you  could  buy 
one  for.  You  **  must "  chase  the  thread  upon  the 
mandrel  with  a  comb.  I  would  strongly  recom- 
mend you  to  have  either  a  beech  "  shears^'  plated 
on  top  and  sides,  or,  better  still,  a  cast-iron  one 
instead  of  shaky  bars,  which  would  vibrate  were 
they  U  diameter,  if  such  a  diameter  of  face-plate 
and  work  were  attempted.— J.  J.  A.,  LiverpooL 

[46372.]— Olasaiflcatlon  of  Britlsli  Beettea. 
— '*A  Lady  Bntomolosnst "  wiU  find  <'Pye's 
British  BeeUes,"  (publisned,  I  believe,  by  Long- 
mans, at  lOs.  6d.),  a  very  useful  book  on  the  classi- 
fication. If,  however,  she  wants  a  more  exhaustive 
work,  **  Cox's  Handbook  of  the  British  Goleoptera" 
(Janson's,  17s.  6d.),  is  the  best  book  at  present 
published.— CoLBOPTBBiST. 

[46373.]— L  andS.W.B.  Kew  Ooi^pled  Bogie 
Bxpresa  Engines.- There  are  13  of  these  en- 
gines.   They  number  from  135  to  147.— Qem. 

[46374.]— aauglng  Water.— In  Box's  "Hy- 
draulics''^ is  a  table  of  the  Aow  of  water  through  a 
notch- board  lin.  wide,  and  at  depths  varying 
from  |in.  to  125in.    This  would  suit  you,  I  think. 

LaBOB  OlQOA.  YlNCIT. 

[46375.  ]— Steam  Trap.— For  compactness  and 
certainty  of  working,  I  have  not  found  any  trap 
tetter  thrn  YaughaiTs  Ejector.  AU  steam-traps 
I  have  ever  seen  require  deining  out  at  times. — 
Labob  Omxu,  Yinoxt. 
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[46375.]— steam-Trap.  —  I  have  had  several 
years'  experience  with  Oxley's  steam-traps,  and 
they  do  their  work  very  satisfactorily.  We  have 
steam-pipes  from  boilers  at  bank  to  engines  under- 
ground, 48  fathoms,  and,  of  course,  there  is  a  great 
deal  of  condensation  of  steam,  the  pit  being  oold 
and  pipes  unoovered ;  but  Oxley's  steam-trap  keeps 
us  all  right.  They  are  a  good  deal  employed  in 
this  roieveland)  district,  and,  I  think,  give  general 
satisfaction.— BBAXBaiciLir . 


[46876.1— Weight  of  < 
L.B.8.0.)Xmpt7:— 


GroBvenor"  (No  151, 


On  leading  wheels  . 
„  drivmg     „ 
„  traihng    „ 

Total  weight  empty. 


Tons,  Cwt. 
.     10       8 
.     14       0 
.      8      12 
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)vrer  xb  auTia»Die  v}  propei  it  a  uiue.  xnia 
ke  it  equal  to  level  road  the  day  through, 
I  perhaps  avoid  the  *'  Locomotives  "  Act. 


The  tender  holds  40owt.  of  coals  and  2,620;;al.  of 
water.  The  total  wdght  of  engine  and  tender  in 
working  order  is  59tons.  I  have  not  the  weight  of 
the  <*  Terriers,"  but  will  endeavour  to  obtain 
them.  Sections  and  elevations  of  the  North  British 
engines  appeared  in  Vols.  XLY.  and  XLVII.  of 
Enffimer,  but  their  weight  was  not  given.— 
Mbteob. 

[46377.]— Bleotrlo  Motor  for  Trioyole.  —  I 
am  making  one,  and  the  weight  is  about  601b.  I 
oaloulate  eight  Bunsen  or  Qrove  cells  of  large 
size  will  propel  it  on  level  road,  I  should  think,  six 
or  eight  miles  per  hour.  A  snialler  motor  and  less 
battery  power  Is  advisable  to  propd  it  a  littie.  This 
would  make '^         "   '      *  **     * 

and  would 
Gbobob  Tolmak. 

146390.]— Taming  Cotton  Calender  BoUera. 
"  G.  H."  requires  a  scraping  tool  for  reducing  ends 
of  calender  rollers,  which  should  be  made  out  of 
steel  2in.  broad  by  {in.  in  thickness  and  about  8in. 
or  9in.  in  the  flat  part,  with  a  shank  forged  down 
to  fit  into  a  handle  about  1ft.  in  length,  so  as  to 
make  up  a  tool  about  18in.  long.  The  nose  of  the 
tool  should  be  ground  quite  square,  and  cutting 
edge  should  be  a  slight  curve  to  prevent  comers 
digging.  Twenty -five  revolutions  per  minute 
would  DO  quite  suffident  for  speed.  A  temporary 
rest  mav  be  formed  either  out  of  41n.  square  tim« 
ber  hard  wood  or  a  pieoe  of  iron  bar  held  by  suit- 
able brackets  bolted  to  the  chucks  of  the  calender. 
Either  cotton,  paper,  or  brass  bowls  may  be  trued 
up  in  this  manner.  If  the  metal  roller  in  oontaot 
with  the  cotton  has  a  good  even  surface,  use  water 
while  scraping,  and  it  vrill  show  when  the  ends  are 
sufficiently  reduced  by  the  middle  portions  of  the 
roller  becoming  dry. — J.  BAWLmsOH. 

[46395.]— Gilding  WatoH  Plates.— To  make 
watch  plates  have  the  frosted  appearance,  take  2^ 
nitric  acid,  2  muriatic  acid,  full  strength.  Dip  the 
artides  for  a  few  seconas,  rinse  in  water,  use 
scratch  brush  with  a  circular  motion,  and  then  gild. 
— PiyoT. 

[46397.] -Slide-Valve.— If  "  Wykehamist"  is 
a  resident  in  the  old  city  from  whioh  he  takes  his 
signature,  he  can  have  the  subject  explained  and 
illustrated  to  him  any  day  by  taking  a  walk  down 
the  meadows  to  the  Corporation  Sewage  Works, 
where  he  will  see  the  same  kind  of  valves  he  writes 
about.  For  the  information  of  others,  I  may  say 
that  there  are  two  sets  of  valves,  one  called  the  main 
slides,  working  asainst  cylinder-face,  and  the  other 
the  expansion  valves,  which  slide  against  back  of 
main  valves.  Each  set  is  worked  by  a  separate 
eocentrio.  The  main  valves  have  a  steam-port  at 
one  end,  and  are  not  moved  to  alter  the  cut-off. 
This  is  done  by  a  right  and  left-hand  screw  on  the 
expansion  valve-rod,  so  that  whichever  way  the 
hand-wheel  on  end  of  valve-rod  is  turned,  the 
expansion  valves  move  over  the  steam-port  in 
valve  sooner  or  later  as  the  case  may  be.  These 
valves  are  used  in  other  kinds  of  engmes,  as  well 
as  beam -engines.— Labob  OaooA  YiNorr. 

[46404.]— Medical  Battery.— Do  you  require 
a  battery  of  20  or  more  cells,  or  is  it  a  coil  and 
battery  ;  the  latter  has  been  described  in  **  ours." 
You  could  purchase  a  set  for  less  than  the  cost  of 
materials.— Gbobqe  Tolicak. 

[46405.]— Staina  on  Dry-plate  Negatives.— 
(I)  Immerse  the  plate  after  fixing  and  wsshing  in 
a  bath  composed  of  alum  2oz.,  citric  acid  loz., 
water  lOos.,  or  in  water  slightly  acidulated  with 
hydrochlorio  add.  Prevention,  however,  being 
better  than  cure,  dissolve  a  few  grains  of  sniphito 
of  soda  in  the  developer.  This  prevents  its  rapid 
discolouration,  and  thus  staining  of  the  film  is 
avoided.  (2)  There  is  no  reliable  method  of  effect- 
ing this  much  desired  restoration.— Babook. 

£46405.]— Stains  on  Dry-plate  Negatives. 
—A  saturated  solution  of  alum  with  one  drachm 
of  hydrochloric  add  to  about  five  ounces,  is  about 
the  best  thing  for pyro- stained  negatives.  I  think 
if  '*  J.  L."  mixes  fresh  developing  solution  as  soon 
as  the  first  discolours,  he  will  not  be  mu<di  troubled 
by  stains.  I  have  never  heard  of  any  way  of 
renewing   faded  mercury  intensified   negatives. 


Have  tried,  but  only  fogged  the  plate  all  ovsr, « 
deared  away  all  traces  of  picture.— E.  F.  0. 

[46405.]— Stains  on  Dry  Plates.— "J.  L." 
does  not  state  the  kind  of  stain  on  his  negskvei. 
Let  him  immerse  his  unvarnished  plates  in  a  soUi- 
tion  made  of  one  pint  of  a  saturated  sciatica  o! 
alum,  to  whioh  has  been  added  2oz.  of  dtrio  sdd. 
This  may  remove  the  stains.  Some  stdns  tre 
easier  removed  by  soaking  the  plate  ia  a  wesk 
solution  of  hydrochloric  acid.  Some  negatives  that 
have  faded  to  a  yellow  bv  the  injudicious  ussd 
mercury  may  be  restored  by  removing  the  vsmish 
and  dipping  the  negative  in  hyposulphite  of  sods. 

— W.  T.  BlflHTOBD. 

[46408.]— Oopper  Salts.— You  do  not  sayde- 
finitdy  ythhi  you  wish  to  do.  Do  you  went  to  pre- 
cipitate copper  from  a  solution  of  its  solute  bv 
means  of  smo  ?  If  so,  no  bath  of  **  double  sslts,^' 
which,  by  the  way,  I  do  not  know  what  thdr  oom- 
podtion  or  use  would  be.  is  needed.  Place  a  pieos 
of  dean  zinc  in  the  solution ;  copper  will  be  pred- 

g'tated,  an  equivalent  of  zinc  being  dissdved 
rming  sulphate  of  zinc  The  findy-divided 
copper  can  be  afterwards  washed  and  dried.— 
Abthub  E.  Mobbxs. 

[46409.]— Snlphnrio  Aoid.— As  you  ask  shoot 
the  factor  used  by  Dr.  ITre  to  estimate  perosntsse 
of  HtSOi  from  the  sp.  gr.,  I  have  sent  it  Mdtip^ 
the  logarithm  of  the  sp.  gr.  by  350:  the  product  u 
exactly  the  percentage  of  add.  ohould  you  wish 
it.  I  will  send  table  showing  the  peroentue  of 
H,S04  in  solutions  of  various  sp.  srs.  and  slio 
showing  degrees  of  Baum£  and  Twaddle. — Abthus 
E.  M0BBI8. 

[46412.J— Pendnltun  Spring.— To  ''Nidkons." 
— To  get  spring  from  collet,  take  off  collet  frcm 
balance  with  a  sharp  pocket-knife,  put  collet  on  s 
tapering  pieoe  of  pegwood,  or  anything  roimd, 
that  you  can  press  Uie  eoUet  on  fimuy ;  then  taks 
a  very  fine  needle,  and  press  inn  out  of  cdkt 
(with  needle),  and  balanoe*spring  will  come  out 
easily.  To  cut  off  inner  end.  lay  spring  flat  c&  a 
pieoe  of  dean  note-paper,  take  a  pair  of  fins- 
pointed  tweezers  in  one  hand,  and  anything  with 
a  point  in  the  other,  and  break  off  bit  bv  bit  till 
you  have  broken  off  suffident  to  admit  the  cdkt 
fredy ;  but  first  you  want  a  spring  the  propa 
size  and  strength.  To  get  the  size,  put  a  sprmg 
rather  less  than  your  old  one  (whioh  you  say  is  too 
larffo)  between  the  curb  pins,  and  balance  spring 
stud  as  if  you  were  setting  the  watob  in  beat ;  after 
you  have  pinned  in  the  spring,  see  that  the  second 
outer  ooil  aoes  not  touch  the  im&er  curb  pin  or  the 
stud,  and  that  the  centre  of  the  hair-spring  ii 
exaotiy  in  the  centre  with  the  foot  jewels ;  if  10, 
you  can  put  that  down  for  the  proper  size ;  the 
next  you  want  the  strength.  Before  you  take  ol! 
old  spring  from  balance,  take  hold  of  outer  end 
with  tweezers,  and  gauge  the  distance  betwesQ 
balance  and  outer  end  of  spring  (while  swinging), 
then  put  on  new  one,  and  gauge  that,  and  if  fibe 
distance  be  about  equal,  no  doubt  your  watdi  will 
go  about  right.  B^ore  yon  pin  up  tight,  if  yoor 
"  '       '  ■  it  "      ■ 


spring  is  not  fiat,  raise  or  lower  it  by  the  cebtre 
-M    _^._  ^_.  _i x.^^^    ji  y^^  ^m  advertiis 

ip  you  to  put  watch  in 


coU;  when  fiat,  pin  up  tight.  If  you  will  advertiN 
your  address,  I  will  hdp  you  t< 
thorough  good  order.— NiOHOUUS. 


[46417.1  —  Instantaneous  Photography.— 
The  unaided  hand  cannot  expose  a  plate  with 
suffident  rapidity  to  secure  the  impression  d 
rapidly  moving  objects ;  but  the  hand  can  be  used 
to  liberate  a  spring  that  will  expose  for,  say, 
1 -25,000th  part  of  a  second,  and  this  is  how  the 
so-called  instantaneous  photographs  are  easily 
secured.— W.  T.  Bashfobd. 

[46417.1^-Instantaneous  Photography.— lo 
respect  of  the  theoretical  prindple  involved,  your 
assumption  is  quite  correct,  and  sJso  in  your  lulls' 
tration;  but  practicallv  such  a  movement  woold 
not  be  detected  unless  tne  train  were  photographed 
broaddde  on.  This,  however,  has  not  yet  been 
accomplished.  In  the  one  or  two  examples  of  such 
which  nave  been  taken,  the  point  of  view  diotett 
has  beenutuate  about  30°  or  40^  to  the  Ifaied 
advance.  An  exposure  measured  by  the  fraction 
of  a  second  could  not  be  given  by  manipulating  fits 
opening  and  closing  with  the  hands ;  but  there  are 
many  mechanical  arrangements  for  sooomplishing 
this  with  almost  inconcdvable  rapidity,  and  hf 
which  an  exposure  could  be  made  of  leea  than  a 
1,000th  of  a  second.  With  a  drop-  shatter  having 
a  narrow  slit,  and  working  immediately  in  front  oi 
the  sensitive  surface,  there  is  practically  no  liont 
to  the  shortness  of  time,  especiaUy  if  the  gravity  is 
assisted  by  springs.  Jannsen  damis  to  have  made 
an  exposure  of  about  1 -3,000th  of  a  eeoond  by 
these  means.  These  short  spaces  of  time  are 
not  assumed,  there  are  instrumental  means  for 
measuring  the  intervals. — Baboon. 

[46420.]— Oupola.— If  *'A  Constaat  SubMsriber  *' 
wul  advertise  his  address,  I  will  gif^  him  all  the 
necessary  information,  as  it  would  lalEe  a  deal  ol 
space  to  answer  his  query.  I  gave  lie  sixes  of  a 
cupola  to  melt  6c wt.  of  iron  two  wecUk  ago. — Casr 
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[46423. J-Omvlty  01«ok«.— To  "Olbbxen- 
jrvLL  CLOcnuKSB.*'— ^The  barrel  arbon  of  graTity 
or  isy  other  olooki  do  not  require  hardening.  Some 
in  iTtB  made  of  Iron,  bat  steel  is  maoh  to  be  pre- 
f^oti-A  CusxBirwBLL  Clooebcxksb. 

[46425.]— Oelatine  Bmnlslon.  —  Bat  a  very 
ibort  time,  luilesa  you  add  an  antifentio.  An  ounce 
of  a  lO-gnin  alcoholic  solution  of  tnymol  to  each 
lOooDOfls  of  finished  emulaion  will  seep  it  good 
ioti  yetr  at  leasL^BABOON. 

[46436.1— Gelatine  Bmnlstoii.— I  have  kept 
onwiihed  gelatine  emnlsion  containing  a  small 
qvoftilf  of  loid  (I  think  three  grains  to  the  ounce) 
qirits  sood  for  nearly  three  years ;  after  it  had 
••iet*°in  the  bottle  I  poured  07er  the  top  of  the 
eiBTilsoa  a  small  quantity  of  methylated  spirit. 
Thii  msT  hare  assisted  in  the  preserratioB ;  I 
befiflfs  tlie  washing  would  not  aneot  the  result. 
Wuking  Emulnon.^A,  very  simple  way  of  wash- 
'agmalnon  is  to  coat  the  plates  with  unwashed 
efflolflon,  and  after  allowing  plenty  of  time  to 
g«tthfl«mffhly  set,  to  place  them  in  plate-boxea 
emitnicted  to  allow  a  stream  of  water  to  pass 
oTBr  the  plates  and  out  at  the  bottom  of  the  box: 
ifter  ttds  washing  for  a  couple  of  hours,  or  all 
Bight  if  preferred,  near  up  to  dry.  This  mode  of 
vsihiog  has  been  pecufiaily  satisfactory  in  my 
bail.— W.  T.  fijJBSFOBD. 

[46425.1— (Matlne  Emnl8loxi.~Pour  as  much 
« JOS  wul  want  at  a  time  whilst  warm  into  sepa- 
ni«  bottles,  and  then  you  will  not  have  to  melt  the 
flBuliion  more  than  once.  Cover  with  alcohol 
vhm  it  has  set,  and  it  will  keep  well  in  a  cool 
pbee.  It  is  said  to  gain  in  sensitiveness  by  keep* 
Bg  in  a  moist  state.  To  wash  emulsion,  get  a 
Moe  of  slean  canvas,  spread  it  out,  and  put  emul- 
Bosin  a  heap  in  the  middle.  Then  gather  np  the 
lidM,  and  tinstit  ao  as  to  make  the  emulsion  go  in 
the  fonn  of  a  ball  in  the  middle  of  canvas.  Bold 
it  ndsr  water  in  a  large  jar,  and  twist  it  till  all 
the  emnlsion  is  focoed  eut  into  long  threads.  Tie 
insosof  mnslin  over  the  jar,  and  invert  it,  and 
ill  the  water  will  run  out  through  the  muslin.  The 
vufaing  is  simply  to  1111  the  jar  with  fresh  water 
thiongh  the  strainer,  shake  ic  a  bit,  and  allow  to 
itud  for  five  minutes,  then  drain  off,  and  put 
BQCi  fresb  water.  I  should  do  it  about  six  times« 
WlMQfinishedy  it  ahould  be  left  to  drain  for  two 
boni  or  so.  I  should  think  unwadied  emulsion 
ffoald  ksep  as  well  as  washed.— B.  F.  C. 


UHANSWEBED    QUEBIES. 

•  ♦» 

Tk  nmben  and  titUa  <^f  qu«r%e$  ichioh  remain  hjion- 
MBvtrf  /or  fiv«  weeks  are  inserted  in  this  list,  and  if  sHtt 
nuimeni  sr»  Ttpeaiad/<mr  weeki  c^/tenoardt.  We  trust 
nrnsien  mS  loik  over  the  list  and  send  what  tn/ormation 
Aeg  m»/er  the  Um^  e/  thehrfetUne  contributors. 

SiBoe  oar  last,  M.I.C.  E.  has  replied  to  46069 ;  J.  W.  W., 

«». 

^«t.  ChriiaerTiee  Stzic'nres,  p.  468. 
e«.  Artilldal  limbt,  460. 
«S7B1  Boat  Tftberaaole,  460. 
Wtt.  Watdi  Jobbing.  460. 
««.  TatcfaFase^Ch^.460. 
«W.  "D.  H.  Q:^**  Orerhead,  460. 
4Sr9i.  Solpfanrons  Anhydride  frum  Vitriol  Chambers, 
460. 

t^.  Oixttapercha  Sooket,  p.  663. 


*»&  O.W.  Dogioea.  564. 
ffW.  Asftlyiia  of  SiUcates,  66i 
WW.  Cement  Tte^ting,  668. 
«Mi  lUtaigFat,664. 
««.  OIJ  Violin,  664. 
^    Medical  Goil,  664. 
^tfS.  Fludng  Haonine,  664 
^^.  Potato,  &c  .  Boilers,  664. 
*<U0    DigwtexB,6M. 


QUERIES. 

^♦^ 

J^J^.]— Bleotrlo  Bnirlne.— I  am  anxious  to  oon- 
VMftnuchine  of  this  nature  sufBciently  powerful  to 
^*«»iaf,the  overhead   motion  of  my  lathe  in  oma- 


^„  The  power  leuuired  for  this  purpose  is 
^^le,  wf  the  eighth  of  a  horse,  or  even  less.  Tet 
^^^Povcr  (tuoogh  small)  is  required  at  tim  soontinu- 
**i7farftoboiir  or  more.  This,  though  by  no  mesns 
^fBwock  with  foot-moil  'U,  becomes  tiresome  and  mono- 
*<e^i  tad  St  hasooeurred  to  me  that  a  motor  actuated 
2**«ectoical  current  would  be  ju«t  what  I  require  ; 
JJf^ilyoontroHedt  oeoupyinf  little  »paoe,  noiseless, 
■«  eieaolj.  Then  hate  appeared  in  the  Bkolish 
*>^u)  from  time  to  time,  numerous  hints  and  dis- 
mud  hwtractions  from  different  contributors  ;  but  so 
^|[^ I  hare  noticed,  nothtog  suiBeiently  detailed  or 
mcU  to  ioduoe  an  amateur  to  nndertske  the  coo- 
■Jjjooofamotor  of  this  nature  with  the  fullaasur- 
5f*5*' vhen  finished  it  would  answer  his  ezpecUtioni. 
J«W  Mr.  liincaster,  or  any  other  contributor  well  up 
JJ*Ja«tter»,  kindly  give,  through  these  columns,  a 
JJJ'JL?***  fnlly-defaled  practical  instruotiona  and 
'^■wes.of  sn  engine  capable  of  giving  out,  say,  a 
™2*hotis-power,  and  possessing  the  following 
"JW*$«h«r  pofaits  of  excellence  t—Qrsatest  power 
^,™1^  smonnt  of  battery  waste  ;  oompae&ess  ; 
"""Iwstf  of  eoDstruotion  ;  little  liability  to  derange- 


ment; speed  and  power  eatily  controllable;  and 
economy  in  working ;  and  at  the  same  time  describe  the 
best-known  form  ci  oontinuous  batter/  not  liable  to  give 
off  noxious  gases.  Now  I  believe  that  an  article  or  a 
series  of  srtides  plainly  and  concisely  written,  giving 
every  dimension,  numbor,  and  mode  of  wrapping  mignets, 
with  every  other  particular,  would  be  welcomed  by  mtny 
readers,  and  its  construe  lion  undertaken  by  msay  ama- 
teursr^quiiingasmall,  continuous,  and  unvorjing  power. 

IVOBT. 

[46428.1 -Pamplnjr*— Will  any  reader  tell  me  how 
many  gallons  of  water  would  a  pumping  engine  throw  at 
a  stroke,  roimiag  at  the  rate  of  six  strokes  per  minute  I 
The  engine  U  7ft.  stroke,  I2in.  in  dismeter.  Rease  put 
it  in  pUin  figures.  -*£.  J.  D.  P.  H. 

[46499.]— SkiA  Diaeaae.— Will  Dr.  Bdmonds.  or 
any  reader  of  the  Esolisr  Mbcbaxio  who  has  been 
troubled  wittk  psoriasis,  kindly  inform  me  if  it  i«  possible 
to  effect  a  really  permanent  core  T  I  have  tried  many 
remedies  during  the  last  five  yeirs  (under  the  best  medi- 
cal advice  at  my  disposal),  both  Intem&l  snd  external ; 
but  they  h«ve  all  failed  to  gire  more  than  temporary 
relief.  I  am  inclined  to  believe  that  proper  diet  has  a 
good  deal  t>  do  with  this  triuble;  became,  during  a 
voyage  to  lodia  some  ysar«  ago,  the  skin  affeetioo  dtsap-^ 
peered,  owing  possibly  to  the  lac!c  of  milk ;  for  on 
retummg  home  and  resuming  the  use  of  nulk,  the 
ps  ria*is  came  back  a^ain.  As,  however,  a  number  of 
medical  men  assert  that  milk  should  be  freely  used,  I  am 
at  a  loffl  what  to  think  regarding  it,  but  shaU  be  glad  of 
any  information.— Mari-n a  Emoimxib. 

[46480.1— OolOura  on  Falltloe.*-Whsit  are  the  testa 
usually  employed  in  trade  to  test  the  stability  of  a 
colour  on  a  dyed  or  printed  fabcipt  Maybe.  Mr.  Allen 
win  oblige  with  the  information.— Pbo  Bo50  Pubuco. 

[46431.] -Worsted   end     Woollen    Tarns.— 

What  are  the  chief  distmguishing  characten  between 
worsted  and  woollen  ysmsT  Which  of  them  dyes  up 
the  best  and  takes  the  most  permanent  colour  I  -Pbo 

Bono  POBLICO. 

[46tas.]— Spiral  Spring'.— Will  any  reader  tell  me 
how  to  niake  a  spiral  spring  about  No.  12  gao^  steel 
wire,  and  how  to  temper  I  What  kind  of  steel  would 
you  r<  commend  for  toughness  and  strength  !— Ax  Axa- 
tbux  BsjLOKa. 

[464d3.]-PoUto  Diaeaee.— To  Hb.  AoAiis.-Will 
Mr.  Adams,  the  writer  of  '*  Observations  on  the  Potato 
Disease,'*  last  May,  please  say  in  what  form  the  potash 
recommended  should  be  applied  T— rd.  E. 

[46434.]— Kedioal.-To  Dr.  Eamjans.— Might  I  ask 
Dr.  Edmunds  if  he  would  coasiaer  it  fndis.  reet  for  a 
vouog  man  to  marry  a  vsm^g  womsn  aged  25  who  has 
been  troubled  with  pleurisy  and  sore  throat  f  The  querist, 
behig  lAf t  h  widower  very  early  in  iif &  in  eoneequcnce  of 
his  wife's  decline,  would  fam  ask  if,  in  this  case,  the 
complaint  might  assume  a  serious  form  I  The  young 
woman's  doctor  has  advised  marriage.— Cautious. 

[4a435.]-Xaffnetio-BeU  Hanuner. -Might  I  atk 

Mr.  Lancaster  to  mfor  ji  me  how  tj  ooonest  up  a  wheel 
revolving  magnetic  bell-hammer  !  I  have  taken  it  adrift, 
and  forgot  how  to  join  up  connectians  again. —  Axa- 

TXUR. 

[46486.]— Ohemioal  Balanoe.—Can  anyone  reosm- 
mendagoed  balance  that  wi  1  wei^h  from  SO  grains  to 
one  milligramme,  and  not  exceed  £2  m  price  T  It  is  for 
use  in  the  study  of  agricultural  chemistry.  Any  informa- 
tion will  oblige— AoaiooLA. 

[46437.^ -Soda  Itime.— How  is  soda-lime  prepared! 
What  is  its  action  on  nitrogen  !  Oive  eouatton.  Csn 
the  soda-lime  from  one  combustion  be  used  over  again  ? 
— Aoaiooia. 

[46488.] -Handel  Or^an,  Oxyetal  Palace.— 
Csn  any  of  yrour  readers  iniorm  me  what  alterationi  are 
being  znade  in  this  initromeni  1— F.  J.  W. 

r464S9.]-Leffal— Will  Mr.  Whetherfleld,  or  some 
other  leial  gentleman,  kindly  answer  the  foUowiag !— A. 
left  prop  r^  in  the  hands  of  two  tru  tees  to  be  equally 
divided  between  B.  and  C.  at  the  death  of  D. ;  C.  oied  a 
few  weeks  before  D.  C.  left  all  her  shara  to  E.  UDOoodi- 
tionally  ;  but  £.  is  the  issue  of  C.  by  marriage  with 
deceased  sister's  husband.  There  were  two  exeeators  to 
A.'s  will,  but  by  some  misunderstanding  they  were  not 
together  when  the  will  was  proved.  The  one  that  proved 
the  will  has  handed  over  all  the  estate  to  B.  I  may  say 
C.  appointed  the  fame  executor  to  her  wUl.  He  says 
that  it  is  not  necessary  to  prove  C.'s  will,  beoause  E  is 
the  issue  of  deceased  sister's  husoaad.  Qsnnot  E.  claim 
her  mother's  share  f — Oxx  Amx  ous  tj  Enow. 

[46440.1— Analysia  of  Soot.— Perhsps  some  of  our 
chemists  will  be  able  to  give  a  few  hints  on  the  analysis 
of  soot,  and  the  ingredients  usually  estimated,  with  va  ue 
per  unit  of  each  T— Aorioola. 

[46441.]— Vaounm  Brakea  — Can  any  reader  of  the 
MtOHAXio  tell  me  the  name  of  the  vacuum  brake  now  in 
use  on  the  Bristol  eod  of  the  Midland  Bailway  7  How  is 
the  vacuum  formed,  maiataincd.  and  destroyed  I  Axe 
there  any  books  yet  published,  describing  the  various 
systems  of  continuous  brakes !— M.  B.  W. 

[46442.'l-Launoh.-To  *♦  Susuoht.  "-I  shall  be 
much  obliged  for  a  working  sketch  (with  dimensions]  of 
the  most  spproVed  form  of  stcin-tube  bush,  with  wood 
bearings  ;  and  aho  of  a  thiust  block  and  bearing  for  a 
screw-ehaft  l|in.  dii.  Does  the  advantage  of  having  a 
propeller  abaft  the  rudder  outweigh  the  manifest  disad- 
vantage of  the  arrdngement  1  Probab^  "  Sunlight " 
has  frequently  hai  opportimiiies  of  judging.— L. 

146448.]— French  Wire  Ghtngea.— I  should  be 
obliged  by  the  information  what  the  measures  in  deci- 
mal Inches  are  of  the  Pans  and  French  wire-gauges  T— 
£.  T. 

[46444.  ]-Presa  for  Moulding  Blooka.-I  am 
making  a  composition  which  is  to  be  made  into  blocks  of 
the  folio  wing  dimensions  :  Sin.  x  Sin.  x  Sin.  This  oompo- 
sition  is  of  such  a  consistenoy  thai  if  the  bend  be  dty  it 
may  be  handled  without  adhering  to  it.  To  make  this 
material  into  blocks,  I  press  it  U)rough  a  die  and  cut 
them  off  to  tha  desired  length.  What  I  want  is  a 
machine  which  will  make  this  material  into  blocks. 
Would  a  press  such  as  is  used  by  eoapmaVers  answer 


my  purpose,  or  could  any  reader  give  details  of  a 
machine  suitable  T-S.  S.  S.  S. 

[46445.1— Oazogene.— Will  some  fellow-reader  tell 
me  how  to  repair  an  ordinsry  domestic  gazogene  which 
leaks  between  the  upper  and  lower  bulbs  T— w.  H. 

[46446.] -Kr.  Bannett*B  Batterv.-I  have  just 
set  up  one  ce  1  of  this  form,  as  described  on  p.  5,  porous 
pot  6in.  by  l^in. ;  tin  can  4in.  by  4in.  mthm  five 
minutes  of  the  solution  being  in,  the  bell  stsrted,  snd 
has  been  gpiog  for  a  couple  of  hours,  and  seems  likely  to 
keep  on.  It  u  ringing  about  the  same  as  it  does  with 
two  pint  Leolanch^s  which  have  been  going  a  twelve- 
month. One  thing  I  failed  in —that  was,  getting  the 
*(  potsasium  hydroxide,"  or  "  caustio  soda,"  at  anything 
like  2d.  per  pound.  I  went  to  a  good  wholesale  druggista. 
and  they  told  me  **  potassium  hydroxide "  wss  not 
**  caustic  soda,"  but  *'  caustic  potash "  ;  so  I  had 
**  caustic  potash.*'  and  paid  three  shillings  perpound  for 
it.  It  is  fa  Toond  sticks,  about  fin.  by  6m.  Ihls  mskes 
the  cell  as  deer  as  a  *'  Ledanobl,"  very  nearly.  What  I 
want  to  know  (and  I  dont  exjMot  I  am  the  only  one)  is, 
how  to  get  the  alkali  meant  in  the  paper,  whether  it  is 
potash  or  soda,  at  anything  like  a  ressonable  prioe  t— W. 

[46447.1— aangea  for  lioad  Pipes.— I  have  been 
in  the  trade  of  lead  pipe-maldog  for  some  years  now,  and 
we  have  only  gauges  made  by  ourselves.  Would  some- 
one inform  me  is  there  a  standard  gange,  or  is  there  sny 
arithmetic  rule  that  I  could  nse  lor  the  purpoesf— 
Tuoxjls  Paiox. 

[46448.]— Powder-lClxinr  Xaohlne.'-I  want  to 

mak-1  a  madiine  to  thoroughly  mix  powders,  about  561b. 
at  a  tim*.  Will  some  of  my  fellow-re  iders  kmdly  inform 
mt  how  !— H*  T.  J. 

[46449.>-TJ'nderffr OTxnd  Siphon.— To  "Tubal 
Kajs."  -Oblige me  with  the  followiog  mtormation.  What 
should  be  the  discharge  of  water  in  gallons  per  minute 
from  a  siphon  pipe  2m.  diamttter,  and  the  pipes  800ft. 
long,  and  the  fall  of  the  same  about  1  in  4,  and  the  verti- 
cal height  from  the  surface  of  the  water,  including  the 
valve-piece  to  the  top  of  the  bend  to  the  path  of  the  in- 
cline, u  about  8ft.  t  A  formula  on  the  above  will  greatly 
oblige.— Axxioos  tj  Know. 

r46tf0.]-8eparatinff  Fat  from  Kineral  Oil. 
—1  have  a  quantity  of  nt  mixed  among  mineral  oil. 
Oan  anyone  tell  me  how  to  separate  the  fai  on  a  commer- 
cial and  peeing  pl«n*  or  for  what  pnrpoee  could  the  mix- 
ture be  sold  as  it  is  t— CoAxoLaa. 

L46461.]~8tirinff  Bltnde.— I  wmt  to  make  aself- 
'    "  *  '  id  for  outside  of  shop.    Can  any 

with  instructioos  how  to  make 


winding  sprini 

reader  kindly  ob'ige  m) 

one  about  lint,  wide— the  kind  of  spring  used,  and  the 


mode  of  fixing  it,  as  well  a^  the  strength  of  spring 
required,  according  to  sise  of  blind,  is  what  I  want  to 
iukow. — axoiKsaa. 

[46l62.]-To  **Finem  Beapioe."-!  am  about  to 
construot  a  brass  camera  on  the  principle  of  the  one 
described  in  query  34879,  Vol.  XXVni.,  p.  804  ;  and 
should  like  to  know  if  the  s^xe  mentiuned  would  be  suit- 
able for  taking  lake  and  mountain  scenery  :  the  lakes 
being  about  ooe  mile  aeroas,  and  the  mouutainB  about 
6,000  or  6/)O0ft.  high  I  9.  If  l-8tod  of  an  hich  would  be 
strong  enough  for  a  camera  of  ftin.  dia  to  be  made  in  two 
pieces,  one  tt>  slide  ioside  the  other,  rack  and  pinion 
being  used  to  focus  with  ?  Can  it  be  made  light-tight  on 
this  principle !  3.  Are  Darlot  looses  of  lin.  dia.  to  be 
obtamed  ready  fitted  with  rack  work  and  central  stops  ! 
Can  rack  and  pinion  be  purchased  separate  from  the  lensT 
— AxSirtHvsiasT. 

[46460.]— tfortffaffe.— ToMa.  WaamBxiBLD.— IL 
took  up  a  mortgage  (£Si6)  of  C.  for  16  years  in  1861,  to 
which  6  per  cent,  wai  to  be  paid  yearly,  but  paid 
some  time  afterwards  every  quarter.  C.  sent  ]£.  six 
months'  notice  to  call  in  mortgage  on  the  l&th  June,  1870. 
M.  paid  intereit  regularly  up  to  1869,  and  being  pressed 
for  money  was  not  ready  just  at  the  time  to  pay  the  ntxt 
three  quutere  of  1870.  C.  put  M.  in  the  County  Court, 
and  got  Judgment  against  her  goods,  and  sold  them  on 
De  .  28, 1870.  Oo  the  foUowing  January  (1871),  C  put 
up  property  for  sale»  and  said  ne  sold  it  for  £486.  C. 
paid  F.  another  £100  pounds  that  K.  owed,  but  F.'s 
security  was  on  a  different  property.  C.  vras  (mered  his 
own  mortgage  (£326),  but  rofused  to  take  the  money  be- 
fore the  time  expired.  C.  will  ngt  answer  any  of  K.'s 
letters ;  and  he  has  had  pos^essi  <n  from  1871.  M.  went 
away  on  business  before  he  sold  the  houses«  Before  IL 
came  back,  C.  had  got  into  the  houses  and  turned  a  msn 
out  that  was  put  in  by  M  to  keep  possession.  M.  wants 
to  know  whether  he  can't  recover  property  by  paymg  the 
£S^b  and  interest  now  f  or  if  not,  what  is  best  to  he  dene 
to  bring  the  mortgagee  to  book  t  Can  you  tell  me  what 
it  will  cost !  I  am  not  able  at  present  to  pay  a  solicitor 
his  charges  till  after  I  gtt  my  property.— Gnosoa  Mooxr- 

JOT. 

[46464.1-Ghw  from  Wood.— How  many  feet  of  gss 
should  I  get  from  1121b.  of  wood  T  Would  the  ash  left  in 
the  retort  be  of  any  value  I— OAuroaniA. 

[46456.] -Ednoatlonal  Frlae  Tmat.- Last  year, 
one  J.  nell,  in  Ixmdon,  offered  prizes  for  the  solutions  of 
six  numerical  pussies.  Have  the  prises  been  paid,  and 
where  have  the  solutions  been  published  I— N. 

[46466. }-To  Mr.  J.  Oharlea  KiniTt  or  any 
Wheelwrlah'^Ibave  a  job  to  put  a  new  hub  to  a 
very  heavy  timber  gig  wheel  without  taking  it  to  pieces  ; 
every  part  is  sound  out  the  hub,  whioti  i*  broken  out, 
t>eing  of  bad  timber  ;  but  the  spokes  are  sound,  and  the 
felloes  and  strftik  tires  are  as  good  as  new.  To  rip  it  to 
pieces  and  drive  the  spoke*  mto  the  hub,  and  fellow  on 
to  the  spokes,  and  toen  reflx  the  strais  tires  red-hot, 
woiUd  make  but  a  damaged  job  for  many  of  the  spokes 
and  felloes,  even  if  the  wheels  could  be  taken  apart  with 
breaking  several  of  the  felloes  and  spo^e*.  How  is  the 
hub  to  be  put  into  the  wheel  without  oisttirbing  any  part 

of  it  t-JOeXIX. 

[46457.]— Battery.— I  have  to  thank  Messrs.  Tolmm 
and  Lsncaster  fur  their  replies  to  my  query  about 
battery,  and  in  ansirer  to  the  latter  gentleman,  I  mav  say 
that  1  require  a  batter>-powe^  equal  to  four  quart  Bun- 
sen's  cells,  which  can  be  kept  constantly  cuarged and 
ready  for  use  at  any  tim?.  It  is  to  work  an  electric 
hammer  whi  h  operates  by  means  of  a  rmall  el^ctro-mag- 
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neL  wound  with  No.  83  Bllk-ooTered  wice.  It  ii  nmilar 
to  toe  one  u»ed  br  denti«t«,  and  is  worked  for  two  honri 
at  a  time.  Now  I  wish  to  know  what  is  the  moat  econo- 
mics! and  best  form  of  battery  I  can  nae  t— Malleus. 

[46459.]^- Feraary  Pipes.— In  mr  feraerj  window 
the  wanmng-pipes  are  of  brase,  and  take  a  great  amount 
of  cleaning,  as  the  drops  of  water  tarnish  them.  They 
were  not  Uu  qoered,  beoanse  it  was  pointed  oat  that  tbia 
wanld  tnni  black  as  soon  «a  the  hot  water  passed  thioogh 
then.  Is  there  any  kind  of  ▼amish  or  enamel  ttiat  I  can 
get  to  do  them  over  with  that  will  preserve  their  good 
appeamnost  both  ayssnst  the  heat  within  and  the  epUsh- 
ings  of  water  wtthont  t  If  anyone  can  tell  me  either 
how  to  make  such,  or  what  to  gel,  and  where  to  get  K,  I 
shaU  feel«bliged.— Adiamivm. 

[4MB».]-DT\mng  ITftolUnea.  Ac— I  have  one  of 
Hi'.  Gobi's  little  driUinir  machines,  but  can't  make  it 
any  practical  use  to  me.  If  I  put  stock  in  vice,  I  have  to 
hold  the  article  to  be  di  illvd  in  my  hand.  It  will  never 
do  for  me  to  hold  it  in  my  hand  to  drill  pivot^holee  in 
watchwork,  for  I  can't  hold  it  firm  or  steady  enough  for 
that.  Would  **  Alfojoe.'*  or  othtrs  of  the  trade,  kindly 
nave  the  best  roit  of  arilJing»machine  lor  an  amateur 
dock  and  watch-jobber,  who  has  not  a  mandrel  or  lathe : 
nothing  but  a  small  vice  to  hold  the  stock  !  I  shoold 
like  one  that  wonld  drill  from  |in.  down  to  pivot-holes, 
eitlwrinbrassorstceL  I  have  thought  about  an  Ameri- 
oandxiU-braoewi'h  a  gear-wheel.  I  thought  by  this  I 
eonldpnt  the  article  in  vice,  and  hold  the  beaoe  in  my 
hand,  and  drill  with  greater  speed  snd  force  tbao  with 
the  bow.  Are  those  machines  ever  used  b^  dock-jobbers  ? 
I  am  a  f elf'daugbt  jobber,  and  very  anxious  to  learn  the 
trade ;  if  any  wUl  tell  me  how  to  proceed  I  shall  be 
thankfuL  C&a  someone  alsa  teU  me  how  to  lessen  a  gold 
rine  in  diameter  (without  cutting  it),  and  how  to  make 
gold  paint  for  painting  jewellery  after  it  has  been 
soldersd  t— A  ImAmnm. 

[46400.]— TortoiM-Shall.— Mr  tortoise  has  died, 
and  as  the  shell  is  a  nioely-mai^ea  one,  I  want  to  pre- 
serve it.  Canany  reader  kindly  tell  me  the  beat  war  to 
abstsaot  the  carcase  I  Would  boiling  aifeot  the  abeU  in 
any  wiy!— W.  Q. 

[40461.1  — Oharooal  Fomaoe.—  Will  a  reader 
kindly  inform  me  how  to  make  a  small  eharooat  funaoe 
for  heating  retorts,  crucibles.  ±c.,  and  suitable  for  other 
general  chamical  operations  r—HaoH  TnxvAoias. 

j404eLl— M«asax«mMit  of  Sl*otrlo  Onrrent's 
Sivangih«^Will  aomeoae  kindly  describe  how  I  can 
make  an  iostruinent  for  measuring  the  atreogth  of  f  leo- 
trie  current  tn  ohms  or  any  convenient  and  wdl-lotown 
unitt  I  wihh  to  find  the  power,  as  a  generator,  of  a 
dynamo-machine  I  have  cooiizucted,  but  do  not  know 
how  to  set  about  it ;  oblige— GotTXTaY  pLocouaoT. 

r404aB.]*-Wbita-I«aAd^I  intend  to  have  a  oonsider- 
aus  quantitv  of  painting  (dwelling^ouses)  done,  and 
wish  to  guaid  aiiaiDst  adulterated  white-lead  being  used, 
and  ahaUfeel  thankful  fpr  a  suggestion  as  to  how  I  can 
do  this.  Ihe  best  t ample  I  can  get  from  a  diop  ia  only 
4*76  sp.  gr. ;  and  aceordiog  to  a  rough  test,  appears  to 
ocmtain  nearly  SO  per  cent,  of  baryta,  and  a  laxge  qnan- 
titj  of  chalk.— Casta. 

[404B4.]-Bteel  Ba41s.— What  percentage  of  their 
main  lines  have  the  priodpal  railway  companies  laid 
wiihsteel  raOsT  Also,  what  are  the  w^ghis  per  yard 
and  lengths  of  the  railst  What  is  the  advanti^  of 
keying  toe  rails  on  the  inside,  as  on  the  Midland,  instead 
of  theoulsidet  What  companies  adopt  this  plant— 
MoK. 

[46405.  J-Uidland  Carriaffes.- What  is  the  length 
of  the  longest  bugie  cairiogei  What  do  the  initials, 
**M.8.J.8.."  on  the  carriag  s  of  the  Midland  Scoieh 
trains,  stand  for  l^McK. 

[46466.] -Stainlnff.—Wm  some  diemioal  friend  give 
a  Uat  of  a  few  chemicals  having  auch  a  maiked  sffinity 
(like  i>yroga)Uc  add  and  ferric  sulphate)  as  will  be  suit- 
able for  marbling  or  mottling,  in  unitation  of  tortuise- 
shell,  horn  and  various  fancy  woods,  giying  the  oc^oor  of 
the  solutions  and  their  predpitates  I— W.  W. 

[46467.]— Bheooord.- Will  any  of  your  oorraspondents 
kmdly  inform  m?  if  they  know  any  simple  form  of  rbeo- 
oord  which  will  reduce  voltaie  oazrents  to  ahnost  xeio  !— 

PKniOLOOTST. 

r46i68.]— Brake  for  Omnioyole.— I  wish  to  have 
a  band-brake  to  my  omnioycle.  I  thought  of  having  a 
grooved  wheel  with  steel  band  secured  tu  metal  hub  with 
Uiree  or  four  screws,  and  a  handle  to  reach  to  my  present  zest- 
handle,  and  a  click  or  dog  to  tt^e  handle  to  go  into  a 
notch  secured  to  the  side  ox  the  backbone ;  so  that  when 
thebrske  is  full  on  it  will  lemain  fiaed  until,  by  a 
thumb-piece  attached  to  handle,  it  can  be  relieved. 
Sketch  will  oblige  -Omb  in  ▲  Fix. 

1^46468.1— Toninff.- la  it  possible  to  tone  platinotype 
prmts  to  a  purple  or  brown  colour  T— Lex. 

(46470.]— Dla^ams  of  OnoiUatlnff  Bn^iaeaas 
on  liOAdon  biver.— Will  6ome  ot  **  ours"  say  how 
those  are  tak-  n.  su  far  as  the  fair  leads  and  gear  are  oon- 
coned  T  The  pipe  on  which  indicator  is  fixed  stands  up 
level  with  cylinder  cover ;  how  then  is  the  string  fixed  to 
crank,  and  now  conducted  to  skme  from  the  indioator  1 
Clear  particulars  and  drawing  will  oblige— WosKuro 
Firraa  and  as  Old  Rkadsb. 

[46471-]- Great  Baatemand  Oreat  Noxthem 

Joint  Line.— Could  some  of  your  railway  correspond- 
ents give  me  a  little  ibf  oimation  about  the  above  line,  as 
Iseethatapottion  fiom  SpMldiog  to  Lincoln  is  now 
opened  for  traffic !  What  is  the  route  the  line  takes  I 
What  works  will  be  undertaken  on  the  portion  of  the 
existing  line  between  March  and  Huntingdon!  When 
will  the  woiks  be  Cvmmenoed  ia  this  locality!  Who  is 
the  contractor  for  the  oonstructiun   of   the  line!— A 

HUBTS.  MaV. 

[46472.1  -  tf  agnato  -  Bleotrie  Maehlae.-wm 
some  readtr  of  the  **E.  M."  kindly  inform  me  how  to 
make  a  magnt to- electric  it<achine«  and  how  to  regulate 
the  currt  nt !  Is  the  machine  u«ed  in  elect ro-de|>otttion  I 
I  want,  if  possible,  to  uce  one  for  depositing  gold  and 
sSver  in  the  p  ace  of  the  Daniell  ftfift  I  am  at  pxesent 
^..  A  machine  giving  a  cnnent  equal  to  two  quart 
jell  cells  would  be  quite  auffident  for  my  woikv— A 

YOUSO  JBWBI.L-  a. 


[46478.]-FTeMnre  of  Wat«r.-A  lock-gate  is  12ft. 
wme,  and  has  a  depth  of  6ft.  of  water  pressing 
asrainst.  What  pressure  does  the  lock-gate  sustain  I  Also, 
if  it  be  required  to  find  the  pressure  against  the  look-gate 
Sft.  from  the  bottom,  how  must  I  ttnd  it!— W.  H.  B., 
Bradford. 

[46474.]— Ohlne  Olook.— I  have  had  the  above  to 
d^o,  verge  escapement,  good-going  order ;  maker,  Jonas 
Bant,  London,  no  date.    The  owners  wish  to  know  the 

Srobable  age.  Can  any  of  **  ours  "  t«ll  me  what  years 
le  above  maker  oarriea  on  business  in  London !  Also, 
what  is  the  use  of  pl»te  l^m.  dia.  with  figures  on  it  from 
1  to  12 !  This  plate  is  between  dial  and  hour-hand,  and 
fitted  a  tube,  the  inner  end  at  back  of  dial,  had  a  pear- 
Ahaped  boss  whidi  fitted  loosely  the  tube  or  boss  of  hour 
whed.  There  was  nothing  that  I  could  see  missing  from 
the  dook.— HopsrxTL. 

[46476.1-1..  dt  K.W.R.  BafflnM-Wm  any  of 
our  iA«ders  kindly  give  the  number  of  Snipe,  Skylark, 
Btieldon,  St.  Albaa's,  Telegraph,  aud  Iron  Duke  !  Also 
the  dates  of  Atlas,  Councillor,  Elwy,  Wyre,  Simoom, 
Vixier,  Vulture,  Viscount,  lAwrence,  Medea,  Lapwing, 
Arab,  and  Python !— Obk. 

[46476.]^I>a]l  Window-Olaas.— I  have  some 
vineries  and  frames  in  dose  proximity  to  amokjr  chim- 


neys of  dwelliog-bouses  of  m  neighboors ;  and  in  con< 
sequenoe  tbev  are  always  dull  and  obetruot  the  light, 
bemg  covered  with  fine  soot,  which  seems  tojpenetrate 


into  the  very  substance  of  the  glass.  I  have  tried  scrub- 
bing with  soap,  and  also  vrashing  with  hydrochloric  acid ; 
but  all  to  no  purpose,  and  they  appcuur  to  get  duller 
every  year.  Can  any  kind  reader  tellme  howto  remedy 
this!— Cam  Tox. 

[46477.1— a.W.  Baffinea.— Wanted  the  dates  and 
size  of  cylinders  of  the  foUowi^  engines  1—1661,  1618, 
1320,  662, 8«,  760, 619,  467. -a  £U 

[46478.]-I<.  &i  H.W.B.— Will  some  reader  kindly 
favour  mA  with  a  sketdi  and  detailed  dimensions  of  m 
L.  ft  N.W.R.  tank  engines  (oniside  cjiinders,  four- 
coupled,  dome  close  to  lunnd)  which  run  on  the  North 
London  Baihray  from  Broad-street  !—£.  K  B.  Taar- 
jKAjr. 

[46479.]— Steam  Carriages.- Can  any  reader 
give  me  a  sketch  of  the  following  steam-canisges,  men- 
tioded  in  Mr.  Clarke's  "  LocomoUve  Bogines,**  with  par^ 
ticulaxs !—  I.  *'  Bnfleld,"  Bastam  Coontiee  Badway, 
when  Mr.  Samuel  was  engineer  of  that  line.  2.  "£a- 
press/'  same  line :  but^  I  think,  of  mors  recent  date. 
8.  -'  Fairfield,"  wmch  used  to  work  the  Tiverton  branch 
(broad  gauge)  of  the  O.W.B.  I  bdieve  all  three  were 
constructed  bj  Adams  and  Co.— E.  £.  B.  Tsatmaw. 

[46460.]— Landlord  and  Tenant.  — T^  Ma. 
F.  N.  WsTnBaviBU),— Tenant  took  tumioaed  saoms  at 
per  week.  Having  ooouplsd  them,  and  was  givtn  latchr 
Key,  afterwsrds  arranged  for  an  employe^  to  occupy 
them,  iie  also  was  supplied  with  key.  The  rentbook 
was  kept  and  paid  in  the  name  of  flist  tenant,  who  was 
considered  ie»ponsible.  The  raooploy^  was  called  away 
suddenly,  and  never  gave  notice  to  give  up  rooms,  the 
bill  being  forwarded,  the  flrsl  or  reaponsible  tenant  still 
l^olding  his  key,  snd  ndther  having  given  notice.  Can  I 
recover  rent  and  price  of  key !  And  does  the  fact  of 
holding  key  constitute  tenancy !— HoussBOLDxa. 

[46481.]— fioUer-Pnmp.— To  "Suhliokt*'  ah© 
Othxsb.— I  have  a  boiler-pump  worked  by  an  eocentric 
on  flywheel  shaft.  I  want  to  know  how  much  wat^  per 
stroke  it  sends  into  the  boiler.  My  idea  is  to  multiply 
tAie  length  of  the  stroke  by  the  diameter  of  ram.— Slo- 
cun  PonosB. 

[46482.]  —  Qhrefforlan  or  Oaasesrain.  —  To 
"  A.  N .  H.*'— I  am  sorry  I  did  not  mention  the  distance 
between  the  mirrors  in  my  last.  It  must  be  about  22in. 
Will  you  kindly  kuggast  curves !  If  you  have  had  eapen- 
enoeof  Caaaegrain'a  telescope,  perhaps  you  will  let  me 
know  what  you  tlunk  of  it  l—U.  L.  £. 

[46488.]- Diamond  Work^— Cotdd  any  of  yaor 
readers  inform  me  what  alloy  is  used  for  disoMmd  sprays 
work,  or  if  it  is  just  the  puie  silver !  as  I  find  our  work 
to  tamith  quicker  than  Finglish.— JBwaxj.aa. 

146484.]— Liatlie.— Will  some  of  our  lathe  ootmnond- 
ents  kindly  advise !— I  have  a  S^in.  back-geared  lathe,  in 
which  tbe  bach^ar  slides  end  arise  in  and  out  of  g^ar. 
and  the  pulley  is  fastened  to  front  gear-wheel  by  a  hmail 
bolt  and  nut  sliding  in  a  slot  in  lr<>nt  of  wheel.  I  want 
to  put  a  dividon-plate  on  front  of  cogwhed,  but  must 
have  a  diifeecnt  waf  of  clamping  pulley  to  mandrel  first. 
I  thought  of  dotng  it  a  way  I  have  seen  some,  witb  a  nut 
on  mandrel  at  the  back  of  the  pinion  on  pulley,  and  this 
is  screwed  up  tiehtly  when  working  without  gear  and 
holds  by  friction  between  pullev  tind  front  gear-wheels. 
But  the  space  between  mandrel  and  baok  gear-wheel  is 
only  a  little  over  d-16in.,  and  th^t  is  not  enough  for  a 
proper  nut.  Would  it  du  if  I  had  a  cylindrical  nut,  and 
screwed  it  by  a  sort  of  hook-wrendi  put  into  holes  in  its 
surface!  Would  a  nut  only  S-loin.  thick  be  strong 
enough  I  If  this  way  is  not  ad vit able,  could  someone 
tell  me  how  to  manage  it  without  tising  front  of  mandrel 
gear-aheel !— £.  F.  C. 

[46486.]— Pedal  Organ,  dkc— Will  one  of  our  oor- 
respondeuts  in  such  matters  advioe  me  whether  to  build 
an  8ft.  or  16ft.  tone  pedal  Lieblich  bourdon  to  a  one- 
manual  organ  containing  Lietlich  Ckdact,  bf t. :  Oamba, 
bft. ;  Daleutna  Principal,  4it. ;  and  Fifteenth,  2ft. !  Also, 
give  address  of  a  fiim  who  supply  the  ktrain«d  and  un- 
strained white  leather  forbdlows,  pallets,  &c.  ?  Organ- 
builders  are  so  exorbitant  m  their  charKes  for  these 
things.— 6lt  Loo, 

[46486.]— Baking. -I  wish  to  commence  a  bakery 
capable  of  turning  out  70,000lb.  of  bread  per  week.  What 
is  the  most  impioved  method  of  kncadmgt  Which  is 
the  test  a^rle  or  oven,  and  how  heattd,  and  where  can 
they  be  seen  at  work !  Any  other  information  will  be 
wtloome.— H.  Washuotos. 

[46487.]— Ohemi  al.— Would  any  chemist  kindly  fur- 
nisn  a  simple  and  easUy-applied  test,  whereby  salt-water 
may  be  distinguished  irom  fresh  when  absotbed  in  small 
quantities  by  outton,  jute,  or  other  fibres,  either  in  the 
raw  or  manufactured  state  I-L'pool,  N. 

[46486.1— I«egaL— To  Ma.  WaiaaansLn.-A.  owns  a 
foundry  at  the  oack  ot  B.'s  honsa.    The  chimnay  eon- 


neotedwith  the  JxHlet  wm,  ustfl  reoently,  canted t»a 
distaaceof  abutit  60/t.  from  B.'n  house,  and  thentsa 
heicht  of  about  dOfc.  •  but  a  new  boiler  has  been  put  m, 
ana  the  chimney  earned  straight  up  not  more  tiiui  im. 
from  the  ground.  It  is  now  dose  to  B.'s  gar4e»wi]l. 
and  about  16ft.  from  his  hoase,  and  the  volnmaBd 
smoke  are  a  continual  nuisance.  Is  tliis  aUowahle ;  sad 
if  net,  what  remedy  is  there !— £.  J.  Basbaob. 

[46480] ^Bicycle  Makln^.-IshaU  fedoblisadto 
any  of  our  readers  who  could  inform  me  whether,  infit> 
tiiig  neck  and  back-fork  in  backbone  and  front  forks 
(hollow)  to  bead,  i hey  have  to  be  drilled  and  pins  or  rivets 
put  through  io  additi  >n  to  braadn^,  or  will  biaziBgalaai 
suffice  to  hold  them !  I  may  mention  that  it  is  a  4Hn.  All- 
bright  machine  I  intend  making  for  my  own  use.  Aa^ 
hints  on  the  fitting,  ftc,  of  machine  together  nfllbs 
thankfully  reodvea  by— Av  AjcArauB. 

r46490.]-O.P.JointB.-WiUoneofroarreadenkindly 
inform  me  how  the  jomts  are  now  made  in  the  aa' 
ground  (street)  telegraph  wires  t    The  Chattt'rtoa'ss 

Kund,  which  was  lonnerly  used  at  caeh  stage,  haa.  I 
Lieve,  been  discontinued ;  and  nothing  but  ahsecnoMa 
used.  Perhaps  one  of  your  readers  would  klndb  m 
the  details,  how  to  malce  a  joint  to  test  well  ana  look 
well  ?— LisriCToa, 

[46491.]— Telescope.— To  Mm.  LAKCAsna.— Ihavea 
48m.  telescope,  liin.  aperture,  and,  strange  to  say,  vhen 
I  look  at  an  object  a  sort  of  cloud  covers  the  eys|suca 
This  is  removed  by  removing  the  eye  about  an  inaHoa 
eyepieee  of  installment.  I  should  like  to  know  abatis 
wrong  !-Oajaor. 


AV8WSRS  TO  COBBESPOVDBSTS. 


\*  Att 
«(/  the  Baousa 


sAsmM  &e  oddrvaaad  to  a«  Bhim 

SI,  Tamitioeh  skmt,  Ctnm 


TO  OOBBBBPOffOBiraB. 

1.  HUtsoaoae  iida of  tiM papar OBly» and  pal 
iMa  fat  fllostBatioBs  on  separate  pieeea  of 
ttOea  to  "     *  * 


HUtsoaoaa  Ma  of  taa  papar  only,  ana  vmn^ 
fat  flloftBatioBs  on  separate  pieeea  of  PS«*  1^ 
\  to  qneiies,  and  when  answering  qu«iap^  tte 
bmaaweU  aatlie titles  of  the qoerisa  to  MA  iM 
saisDw.  8.  Noehavga  isaade  far  faassMagMtoa 
iSB,  otMpUM.    4.  LettM  at  qwriea  adriaglic,si- 


Mpusa  rafct* 
qnedoB,  otMpUss. 

oreaaet 


teolsoi  otiier  artidaioanbei_ _       w 

saeh  inf onnationf  oaanot  be  msecCed  exbept  aa  sdialta 
Bunta  6.  Mo  question asktog  for  eduoational  or  aoteiit 
iafomattoa  is  answered  throaah  the  post  .«^Iftm 
sant  to  osgnapoadents,  nadsr  Vfst  to  theBAttat^sn 
notlonaiM;  and  tlia  aaiaat  deotieipoiiflfa  mm^ 
giv«itoinqninca. 

%•  Attention  la  avodaUydzawB  to  hinl  No.  4.  At 
■Moederotedto  letters,  qneries.  and  tepUst  lament  to 
na  goncndgood.  and  it  is  not  fair  to  ooenpy  it  withqM>> 
(tons  aosh  aa  are  indicated  above,  whtok  art  Qa^ofM> 
fidual  interest,  and  which,  if  not  advertisements  hilMB- 
■alves,  lead  to  replies  which  ass.  The  **diip«uiy8sk 
Oolamn"  off  era  a  ohei^  means  of  obtaining  sneh  oinr> 
matiaa,  and  wo  trust  our  ceadsn  win  avail  ttMBMeheialll. 

ThefoUowingars  the  initials,  fte.,  of  lettan  to 
toWedne&y  evening,  March  St.  aadnnadknc 

elsewhere:— 


B.  HsALT.-John  Wilks— R.  CHara.-  -.  --^ 

Chsnce  Bros,  and  Co.-R.  Vion.— Rev.  W.L.P«ndaid. 
-G.  W.  Werks.-J.  Noole.— Rev.  J.  BawliM.-?. 
Nunos.-Col!odion.— Starlight.  — Poor  Ptten-Toltl 
Heat.-T.  Neilson.-Platfoim.— KaDpa.-MBtaor.-k. 
b.  Godirey.— R.  P.— Amateur  Polubar.^J.  H.  B.- 
Vega C- Gymnastic.- Jumbo.- Fellow  WoikosiL- 
W.  G.  8. -Fond  of  Wood  Turning. —O.Tohasn.-C«a- 
rad.— F.  W.  G.-W.  Hosken. -Clyde. 

A  NEW  VOLUME. 

No.  886  was    the  first    of  Volume  XXXV.   Beads 
willing^  to  obUge  xis  by  recomiaenriing  **  oois"  to  a** 

subscnbera  should  do  so  now,  when 

commencing.  The  index  to  VoL  XXXIV. 
lished  in  this  number  and  cases  snd  boond 
will  be  on  sale  shortly.  Readera  OesHons  of 
up  their  sets  for  binding  tne  laso  volnme  ara  i«Mn^ 
mended  to  do  so  at  once,  as  the  baek  nnmhsa  aaon  na 
out  of  print. 

EvQuiRSB.  (You  can  obtain  a  oopy  at  Bomcnrt  Bmm 
or  your  local  private  registry.  The  cast  is  not  has»y, 
but  according  to  length  )—U.  B.  A.  (We  cannot  m- 
f ert  queries  asking  for  information  about  perwoi.  I 
The  cliojate  of  the  diiitriot  named  iM  the  most  eouoTiUi 
in  England,  except  in  ths  extreme  south-west,  wh«f» 
great  deal  of  rain  f  all*.  Penxanoe  or  Falmouth  oag« 
to  suit  y.  u,  and  if  you  find  th'^m  too  relaxing yoo<*° 
easily  shift  jour  quarters  to  the  northnra  coast,  we* 
the  fresh  breeses  from  the  Atlantic  awaep  '^aUdsaa 
the  thundering  idiures  of  budu  and  fios  "  at  a  zais  ttat 
ought  to  s^tist  y  the  most  ardeut  lovers  of  tbe  bMBtsnas.) 
— E.  Be»uj.aB.  (Btceited  wtth  tbanka.  Widgh|»}j 
accept  and  report.)— 8.  Csorr  asd  Bona.  ( We  4o.»* 
know  the  a«dr«as.  You  had  bettor  ask  •^TubalBsia 
for  it  through  the  ** Address"  oolamB.)-W<w*« 
Watch  Jobbkb.  ( We  do  not  see  that  yon  ssn  do  SB^ 
thing  else  but  foltow  Mx.  B»aaMOO*'a  ^ammsl»_»» 
detai.ed  on  p.  628.  You  are  evidenUy  ^>S^^V^ 
to  start  in  buhiness  for  yourself  r*.)-MABO»*»*^- 
(We  are  of  the  sums  opinUm  ss  yonr  tdigal  ma»  <■» 
even  if  you  still  ex^enenort  no  ill  cffaoto,  •■J"»271 
youtobeverycawrfuL)-OxoDP8.  (If  your  hip  J«J»» 
really  diskicated,  jott  had  belter aee  a an^caiaoflaij 
waato  valuable  tune  in  quacking  j  uuiBaifailh  ffgaw 
bandafor  iheamatten  and  liver  coiap*ate^«;n"«^ 
ing  to  Old  women's  taloa  about  *♦  wsnt  off  aH  mias 

sockets.") -Clba    ^ ''^- 

the  filter  but  get  r 

able  tap,  so  that  you  can  yooBse -,^,,-. 

oharoosl  block  at  least  uiee  a  mtW^^^K.  Ca«» 
(Received,  but  could  noispare  the  aaesvaiy  «M^  J^ 
have  already  devoted  wwaeroomtoahywjnisll*  aj« 
wiah  it  aUauoeMB,  but  ■revwysBBiwtodJarte*^-^ 


tmen's  tales  aeous  "  wsaw  «,.*7"^ 
:lba j*  Watbb.  (Yon  can  do  tamm'^ 
geiridof  it, and gwt aafltoar aj*;^ 
hat  you  can  yoaaie.f  iubmin  miI  iisaa  ^ 
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THE    GONIOSTAT. 
By  J.  H.  Evans. 

THIS  inBtrument  is  cme  of  the  most  use- 
ful, and  is,  consequently,  a  necessary 
adjunct  to  any  amateur  meobanic's  work- 
shop. In  the  first  place,  it  is  as  well  to  draw 
attention  to  the  fact  that  a  great  many  tools 
are  often  entirely  spoiled  from  being  badly 
^onnd;  the  angles  are  rendered  anything 
but  what  they  originally  were,  and,  there- 
fore, a  reproduction  of  any  work  previously 


would  hdre  advise  all  who  essay  to  try  orna- 
mental turning,  never  to  be  afraid  of  devoting 
time  to  sharpen  the  tools  before  beginning 
to  cut. 

To  make  such  an  instrument  will  re- 
quire excellent  work,  and  although  there 
is  not  much  to  look  at  in  it,  it  is  by  no 
means  an  easy  thing  to  do.  Fig.  1  repre- 
sents a  front  view  of  the  instrument,  and 
shows  distinctly  how  the  different  angles 
are  obtained.  It  will  be  seen  that  the  aro 
is  equ^y  divided  on  each  side  of  the  centre 
l]i;e,  so  that  double  angle  tools  may  be  got 
up  to  the  greatest  perfection.  Fig.  2  shows 
a  side-view,  whereoy  the  divisions  on  the 
steel  arc  are  seen,  also  the  manner  of  putting 
together  the  knuckle  joint,  and  the  two 
steel  pins  upon  which  the  instrument  is 
worked.  Taking  the  side  view,  it  will  be  seen 
that  the  steel  piece  Fig.  12  is  fitted  to  the 
metal,  and  curved  to  fit  over  the  top  of  the 
steel  aro,  so  that  when  the  screw  C  is 
tightened,  the  curved  piece  will  clamp  down 
upon  the  arc,  and  hold  it  tightly  to  the  di- 
vision at  which  it  is  set.  The  engravings 
are  made  to  exactly  the  half-size    of  the 


blow  with  a  hammer  will  loosen  it  all,  and 
the  cement  can  be  used  over  and  over  again.  ■ 
This,  I  may  mention,  U  a  most  serviceable 
item  in  a  workshop,  and  is  used  for  many 
other  purposes.  Having  turned  the  back, 
the  parts  not  turned  i>hould  be  filed  off  true 
to  the  turning,  and  if  well  done,  and  the 
plate  has  been  flat  upon  the  chuck,  it  should 
be  the  same  thickness  all  over.  This  beiug 
the  case,  the  outer  edges  may  be  made  to 
the  proper  shape.  We  may  now  proceed  to 
bore  the  hole  A,  Fig.  3,  in  which  the  pin 
of  the  tool-box  A,  Figs.  5  and  6,  is  to  be 
fitted ;  although  the  drawings  ard  made  half- 
size  for  the  convenience  of  the  paper,  they 
will  give  the  dimensions.  I  will  give,  how- 
ever, the  exact  sizes  for  the  various  fittings. 
This  hole  then,  A,  Fig.  3.  is  |  of  an  inch  in 
diameter,  and  countersunk  at  the  back,  with 
a  pin  countersunk  fin.  diameter,  and  3-16in. 
deep.  Thescrewmaybc  made  with  the  thread 
that  is  the  most  readily  obtained,  and,  as 
these  appear  to  be  the  Whit  worth  threads, 
as  a  rtde,  the  3-16  of  that  make  will  do 
perfectly  well.  Before  proceeding  with  the 
steel  parts,  the  action  had  better  be  got  to 


F  /    C.  S 


done  by  a  cutter  that  has  been  ground  by 
band  is  quite  impossible,  and  it  is  to  aid 
I  those  in  want  of  the  Imowledge  of  such 
I  instroments  as  the  eneraving  represents  that 
I  1  endeavour  to  give  sol  the  details  necessary 
I  for  making  such  a  tool.  There  were,  at  an 
earlier  period,  several  different  plans  devised 
for  e£Eecting  the  same  purpose,  but  I  think 
the  present  one  is  the  best  in  every  way. 
It  was  a  rule  not  long  ago  to  fit  the  instru- 
ment into  a  box,  having  three  trays  to  draw 
oat,  each  one  having  a  different  plate  let  in 
—viz.,  one  of  oil-stone,  one  iron,  and  one 
brass.  But  I  have  arranged  it  on  a  different 
Pfindple ;  that  is,  to  have  a  mahogany  block 
d'm.  l^  12in.,  and  all  the  three  sharpening 
plates  on  the  same  surface ;  the  Goniostat 
u  fitted  in  the  centre  of  the  block,  and  a 
loahogany  cover  fits  over  the  whole  lot,  so 
tbat  it  is  simply  to  remove  the  cover,  and 
when  setting  the  tools  they  can  be  passed 
^m  one  to  another  of  the  plates  in  much 
less  time  and  with  greater  facility  than  when 
the  plates  have  been  taken  from  different 
traces.  When  getting  up  a  cutter  to  perfeo- 
liott  it  should  be  finished  upon  the  iron 

Ste  with  a  little  crocus.    We  find  that  a 
i&er  tatting  edge  is  thus  obtained,  and  I 
▼0UZXZT»-arO.  888; 


original,  so  that  little  or  no  difficulty  wiU  be 
experienced  in  making  patterns,  and  to 
facilitate  operations  I  will,  at  any  time, 
allow  castings  from  my  patterns,  and  so 
save  any  trouble  at  all  in  that  respect.  Hav- 
ing, then,  the  castings  and  f  orgings  all  ready, 
first  see  that  all  the  rough  edges  are 
taken  off,  and  as  a  beginning  take  the  large 
plate.  Fig.  3,  and  get  the  front  up  to  a  sur- 
face ;  then  place  it  upon  a  wood  chuck  that 
has  been  previously  surfaced,  set  it  so  that 
as  much  of  the  back  of  the  plate  as  possible 
can  be  turned  between  the  projections  where 
the  tool-box,  Fig.  5,  fits,  and  that  in  which 
the  arc  works.  In  making  them  we  generally 
have  three  or  four  placed  on  a  large  chuck, 
and  turn  them  all  at  the  tame  time.  When 
turDini;  one,  however,  the  same  process 
must  be  gone  through,  and  to  hold  it  to  the 
chuck,  good  strong  cement  is  the  best,  as  it 
does  away  with  clamps,  which  are  sometimes 
in  the  way.  I  had  better  give  the  proportions 
for  such  cement  ai  we  use,  and  fiod  answer 
in  every  way :  It  is  simply  made  of  resin 
and  beeswax,  two  of  the  former  to  one  of 
the  latter,  made  hot  in  a  small  ladle  and 
placed  roimd  the  edges  of  the  work  with  a 
spoon.    When  the  work  is  turned  a  slight 


work  ;  therefore,  Fig.  4  must  form  the  next 
piece  to  do.  The  thickness  of  the  front 
plate  is  iin.,  so  that  Fig.  4  should  be  the 
same.  The  top  having  been  filed  up  fiat, 
let  it  be  placed  on  a  chuck  and  turned 
in  the  same  way  as  Fig.  3.  When  done, 
it  can  also  be  shaped  up  to  what  is 
required.  It  will  be  seen  in  Fig.  4  that 
the  points  of  the  screws  project  through 
about  an  eighth  of  an  inch.  The  heads  of 
these  screws  are  Jin.  diam.,  and  the 
screw  may  be  the  i-Whitwortb.  I  will 
take  it  that  these  shall  be  considered  the 
threads  throughout,  provided  the  finer 
threads,  which  have  been  discussed,  are  not 
in  the  possession  of  the  person  about  to 
make  such  a  tool  as  that  now  under  our 
notice.  The  screws  in  their  place,  the  joint 
will  be  the  next  thing,  and  to  file  it  up  to  a 
perfect  fitting  is  not  an  easy  task  I  will 
endeavour  to  give  the  best  idea  I  can  of 
doing  it  to  perfection.  Having  the  two 
screws  in  their  place,  we  will  leave  them  for 
a  time,  and  cut  out  the  place  where  the 
curved  parts  in  Fig.  4  are  to  work  into 
Fig.  3.  In  order  to  get  these  out  well,  a 
long  countersink,  with  a  pin  on  it  the  rame 
size  as  that  on  the  points  of  the  screws > 
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most  be  made,  and  it  must  be  made  suffi- 
ciently long  to  allow  the  ohuck  in  wbicb  it 
is  fixed  to  revolve  without  interfering  with 
the  sides  of  Fig.  3.  The  diameter  of  the  joint 
tD  bo  cut  is  exactly  jin.,  so  that  that  must 
be  the  size  df  the  countersink,  and  it  must 
only  be  made  to  cut  on  the  end.  A  small 
hole  the  size  of  the  pin  on  end  of  screw 
must  now  be  drilled  m  the  metal  in  a  line 
with  the  back  face  of  Fig.  3,  and  side  of  it 
cut  away  Tivith  the  countersink  till  it  reaches 
the  body  of  the  metal,  where  it  fits  between 
the  space  seen  in  Fig.  4.  Havioff  out  out 
the  place  for  the  joint,  to  fit  the  other 
portion  will  form  the  next  part,  and  I  wHl, 
as  I  say,  give  a  bint  as  to  the  beat  means  to 
adopt.  1  have  said  that  the  screws  are  fin. 
dia.  in  the  head,  which  is  the  exact  size  of  the 
countersink,  and  we  have  found  the  surest 
way  of  making  a  good  joint  is  to  make 
a  pair  of  screws  with  the  heads  the 
exact  size  of  the  counterfink  used  to 
cut  the  recess  and  harden  the  heads ; 
this  vill  be  a  guide  to  file  the  joint 
to,  and  the  screws  being  hardened  will 
prevent  too  much  being  taken  off  where  it 
should  not  be.  Care  must,  of  course,  be  exer- 
cised, or  the  files  will  soon  be  of  little  use ; 
but  a  good  viceman  has  no  need  to  damage 
the  file  because  the  guide  is  hardened.  It 
will  be  observed  that  where  the  instrument 
is  jointol  it  opens  to  a  right  angle,  so  th»t 
more  th^in  half  the  ciTOamference  must  work 
freely.  Having  tlie  body  of  the  work  jointed 
up,  the  steel  arc,  Fig.  7  'vill  be  the  next 
part  t<>  proceed  with.  Uhe  radius  of  it  must 
be  desciibed  from  the  centre  of  the  knuckle- 
joint,  and  the  best  way  to  get  the  arc  to 
its  prober  curve  will  be  to  take  the 
centres  and  strike  out*  the  curve  on  a 
small  plate  with  a  square  edge,  the 
latter  bfefaJK  'for  4few  purpose  of  placing 
the  base  Of  the  steel  «rc,  Fig.  11,  against  to 
test  the  accuracy  of  the  work  as  it  proceeds; 
if  the  dtm^isions  are  carried  out  according 
to  the  drawings,  the  curve  will  be  easily 
obtain^,  and  it  will'Mive  a  deal  of  trouble ; 
it  is  'Jin.  wide ;  the  two  holes  seen  in  Fig. 
11  are  c.untcrsunk  with  a  cone  oovnter- 
sink,  but  this  is  not  a  matter  of  msoh  im- 
portance. The  shape  of  the  heads  may  be 
different  if  desired. 

The  two  holes  seen  in  Fig.  4  are  those 
into  which  the  screws  fit  to  hold  the  arc  to 
the  metal;  the  mortise  hole  in  the  front 
plate,  Fig.  3,  is  that  which  the  steel  arc 
passes  through,  and  must  be  very  carefully 
set  out,  as  it  sboiild  touch  the  steel  «t  any 
pal  t  during  its  movement— that  is,  "when  set 
by  any  angle  denoted  by  the  drvisions  on 
the  arc.  Wben  this  has  been  so  far  finished 
that  it  works  'Well,  we  may  proceed  to  fit 
the  tool-box,  Fig.  5.  This  is  made  of 
steel,  and  a  forging  will  be  necessary, 
on  account  of  the  vanous  projections  in  it. 
The  stefl  being  properly  softened,  the  pin 
A  mu&t  be  turned  to  fit  into  the  hole  A, 
Pig.  3.  There  are  two  diflferent  ways  of 
holding  this  piece  while  being  fitted :  either 
to  fix  the  square  part  in  a  jarw  chuck,  or 
to  centre  it  and  turn  it  between  the  centres. 
If  the  latter  way,  it  must  be  made  the 
length  required,  which  will,  of  course,  be 
the  depth  of  the  hole  into  which  it  is  to  be 
fitted,  and  then  drilled  and  tapped.  Which- 
ever way  it  is  to  be  done,  the  bottom  face 
must  be  turned  quite  true  to  the  pin,  so 
that  it  will  move  round  in  its  place  without 
injury  to  the  face  of  the  metal.  I  should 
alwa)s  recommend  turning  such  a  fitting 
between  the  cnntrFS,  especially  where,  as 
in  tho  present  case,  the  reverse  side  has 
10  <  ^.-  turned.  When  the  pin  has  been  pro- 
pciiy  tittod,  it  must  be  reversed  between 
iIh'  ot.'T'tre  and  tbe  boss,  turned  with  a 
hull  ^v  true  to  it.  This  si  le  is  also  tapped 
.'{-luiii..  aivl  has  a  thiunb-screw  fitted  to  it 
h)  Hi.  :l.'  Icul  in  its  plac^' ;  towauls  the  end 
oi  t..o  t')ia  ji'-ce  uep.rcht  tlu*  division,  a 
piu\^  of  molal  is  fixed  so  that  the  end  of  the 
ttoi  will  pits  through.    This  is  to  steady  it, 


and  make  it  more  rigid  when  being  set; 
also  to  insure  its  being  square  to  tho  instru- 
ment. The  best  way  to  fit  the  metal  piece 
in  is  to  make  two  dovetail  slots,  and  fit  the 
metal  to  them,  and  slightly  rivet  it  over  at 
the  bottom.  It  will  be  seen  by  the  engrav- 
ing, Fig.  1,  that  the  end  of  the  tool-box 
projects  just  beyond  the  radial  slot :  and  on 
the  extreme  end  it  is  filed  to  an  aQgle, 
in  the  centre  of  which  a  fine  line  is 
made  to  read  off  the  division  on  the  metal- 
plate.  Tbe  radial  slot  B,  Fig.  3,  may 
now  be  got  out,  and  there  are  two  different 
ways  of  aeoomplishing  it.  One  way,  and  a 
simple  one,  is  to  line  it  out  csrefully  from 
the  centre  of  the  hole  A,  and  then  driU  a 
series  of  round  holes  dose  together,  and 
with  a  round  file  break  them  one  into  the 
other.  This  done,  it  must  'be  made  quite  true 
with  narrow  pillar  files,  and  a  small 
crossing-file  for  the  concave  part.  This  may 
appear  an  old-fashioned  way  in  these  days 
of  drill  spindles,  overhead  motions,  &c.,  &c. 
The  best  way,  however,  is  to  bring  into  use 
the  last- mentioned  tools ;  and  to  do  this,  the 
plate,  Fig.  3,  should  be  placed  upon  a  true 
surface -chuck — I  tlunk  a  wooden  one  the 
best  for  many  reasons.  It  must  "be  chucked 
quite  true  to  the  hole  A,  and  to  insure 
this  a  boxwood  pin  fixed  in  the  centre 
will  suffice.  In  making  quantities  we 
have,  of  course,  proper  standard  chucks ; 
but  all  that  is  really  required  is  that  the 
«lot  should  be  true  to  tbe  hole.  When  it 
has  been  fitted  as  described,  it  is  held  down 
flat  on  the  ohufik  by  a  clamp  at  each  of  tbe 
two  comets.  This  done,  a  driU-spindle  is 
placed  in'Mie  sliderest,  luving  in  it  a  small 
rose-end  otitter,  and  this,  driven  at  a  hig^h 
speed,  will  soon  cut  out  the  s'otboth  clean 
and  true.  If  a  segment  apparatus  be  on  the 
lathe,  by^all  means  use  it,  for  tho  distance 
of  Ihe  out  VBch  side  ;  if  not,  the  length 
being  lined  out,  no  difficulty  will  be  ex- 
perienoed  working  the  lathe-head  back- 
ward and  forward  by  hand.  To  cut  out 
such  a  slot  in  the  latter  way  is,  of  course, 
the  most  practical ;  but  ttill,  in  the  absence 
of  the  tools,  it  can,  and  must,  be  done  with  a 
file.  When  this  part  is  finished  so  far,  and  the 
tooNbox  fitted,  it  must  be  put  in  its  place, 
and  by  making  a  lino  on  the  steel  the  width 
of  the  slot,  the  position  for  the  binding- 
screw,  Fig.  8,  may  be  determined.  This 
hole  is  tapped,  or  rather  can  be  so,  with  the 
3-16,  and  tbe  plain  part  made  to  pass  freely 
through;  the  screw  should  have  a  thin 
steel  washer  under  the  head,  as  it  will  hold 
the  tool-box  down  better.  It  is  not  absolutely 
necesMffy,  but  it  is  bett^  to  have  it.  The 
diameter  of  the  head  of  this  screw  should  be 
half  an  inch,  or  as  large  as  possible,  provided 
it  will  pass  by  the  under  part  of  the  steel  arc. 
We  now  come  towards  the  finishing  of 
the  instrument.  The  two  pins,  Fig.  9, 
which  scrtfw  into  the  two  holes.  A,  Fig.  4  : 
these  must  be  precisely  tbe  same  length, 
which  is  }  from  the  shoulder,  and  screwed 
tightly  up  to  the  collar,  which,  in  order 
to  give  a  better  bold,  should  be  fin. 
diameter.  These  having  been  fitted, 
we  miy  look  upon  the  iuvtrument  as 
ready  for  dividiog,  and  the  starting- 
points  must  be  taken  when  the  two  pins. 
Fig.  9,  are  in  tfceir  places.  If  these  were  to 
be  shortened  of  lengthened  afterwards,  the 
divisions  would  be  incorrect.  As  to  the 
actual  finishing-off  of  such  a  tool,  this  is 
entirely  in  tbe  bands  of  the  person  who  is 
making  it.  It  will,  of  course,  work  just  as 
well  without  being  highly-polished  ;  but  if 
it  is  desirable  to  do  so,  tho  same  directions 
as  I  have  given  for  other  wofk  will  apply  in 
this  cabe. 


THE  ECONOMY  OF  ELECTRICAL 
BAILWAYS. 

ON  IViday  laf^t  Prof.  Ayrton,  lecturing  at 
the  Royal  Institution,  made  out  a  good 
case  for  an  actual  trial  of  an  electrical  rail- 


way on  a  working  scale, — such  a  scale  as 
would  be  neetwary  for  the  coiKveyanoe  ot 
passengers  and  goods  over  a  light  road  of 
the  ordinary  gauge.     The  stan&rd  gauge 
must  be  adhered  to  for  two  reasons— becaxiae 
the  comparison  will  then  be  direct,  and  be- 
cause there  is  no   likelihood  of  its  being 
changed,  even  if  the  motive-power  employod 
on    railways     were    revolutionised.      The 
question    whether    locomotives    shall   be 
employed  to    do  the  hauling,  or  whether 
current    shall    be     supplied    to    electric- 
ootors  from  dyiuunos  diiven  by  atatisaaty 
steam-engines,  is  purely  one  of  cost,  and 
from  that  point  alone  can  we  expect  directors 
and  engineers  to  examine  the  scheme  pro- 
X>ounded   by  Prof.    Ayrton    on   behalf  of 
himself  and  Prof.  Perry.    If,  in  addition  to 
eoonomy  of  making  and  running  expenses, 
it  can  be  shown  that  railways  worked  by 
electricity  are  safer  tbau  tho  present  systeia, 
there  is  much  reason  to  wish  that  a  trial  on 
a  larffe  scale  should  be  made  as  aoon  aa 
possible,  though  it  is  scarcely  to  be  expected 
that  the  experiment  will  be  made  on  the 
Underground     Hne.      In     examining    the 
question    by  comparing    the    relative   ad- 
vantages and    disfiKlvantages    of   the  rival 
systems  —  for   *the    electrical     is    so    far 
perfected  that  it  is  a  system — it  may  be 
advisable  to  point  out  the  weak  points  of 
the  ordinary  syfttem   in   which   trains  are 
hauled    by    stMemrpvopeUed    locomotives; 
gas**eQgino8,   oomprMsed-air   motors,   &c., 
being  practioaUy  tmt  of   eoutt.    The  first 
disadvantage  'is  clearly   that   which   was 
pointed  out  Tears  ago,   wbmi  Btepkmscm 
fought  the  battle  of  the  lootnaotive,  m.,  it 
has  to  pull  its    own  "weight  in  ^ditMQ  to 
that  of  the  train.     On  the  avera(|e  'we  may 
say  that  it  isequivalent  tomx  carriages  full  of 
passengers,  and  for  obvious  reasons  a  large 
proportion  of  ttio  weight  is  carried  on  a  few 
points ,  so  that  not  only  must  the  road  be  made 
strong  to  carry  the  weight,  it  must  be  made 
very  strong,  and  be  carefully  looked  after 
to  prevent  and  remedy  the  damage  done  by 
heavy  loads  passing  over  it  at  high  speeds. 
An  ordinary  third-class  coach,  full  of  pas- 
sengers, wei|^  less  tbm  10  tons,  while  an 
engine  ^weighs,  say  40  tons,  two-thirds  of 
wfioh  rest  upon  the  vails 'in   as  short,  or 
probably  a  shorter,  space  than  that  occupied 
by  the  wheel-baae  of  the  passenger  ooach, 
so  that  while  the  coach  presses  t^  vails 
at  four  points  with  2}  tons  at  each,  the  loor 
coupled  drzving*whei^  press  on  thsm  at 
each  point  witti  a  weight  of  7  tons.    It  is 
clear  that,  besides  the  disruptive  effect  pro- 
duced by  the  passage  of  such  a  load  at  high 
speed,  there  is  great  wear  and  tear  of  rolls 
and  tires.    In  Stephenson's  time  the  alter- 
native was  a  stationary  engine,  to  draw  the 
train   by    means    of    ropes  and  chains,  a 
system    which    that    far-seeing    engineer 
said  would  never  do  for  ^e  railways  of  tbe 
f  ature,  and  though  quite  aware  of  the  draw- 
backs to  the  use  of  the  locomotive,  ho  also 
did  not  fail  to  notice  the  enormous  waste  of 
power  in  hauling   chains   and  ropes  over 
pulleys  and  drums.    Bat  if  we  can  dispense 
with  the  heavy  non-paying  w^ght  of  the 
locomotive — which  is  a  costly  machine  at 
first  and  expensive  on  repairs — it  follows 
that  railways  will  cost  much  less  to  build 
than  they  do  now,  and  will  be  maintained 
at  far  less  annual  expense.     Then,  a  loco- 
motive weighing  as  much  as  six  carriages, 
and  an  average  train   being   taken  as  ten 
coaches,  it  is  clear  that  50  per  cent,  of  the 
total  power  is  expended  in  propelling  the 
engine  itself,  and  as  that  means  dO  per  cent, 
of  tbe  coal  burned,  there  is  a  large  margin 
of  economy  on  that  item  alone,    if  crther 
things  are  equal.     It  is  well  known  that  * 
horse -power  can  be  produced  in  a  comp^.-und 
condensing  engine  at  a  smaller  expeuiliture 
of  coal  than  is  possible  in  a  locomotive,  ho 
that  we  may  fairly  say  70  per  ceut.j  ot  the 
fuel  necessary  to  propel  a  tiain  can  bie  savwi 
by    dispensing    with   the   loooniotiye  and 
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iQflkxQg  e»oh  oarriage   self-propelling.    In 
the  electric  transmission  of  power  there  is 
^rute  from  mechanical   friction  and  from 
electric  friction ;  the  latter  can  be  avoided 
or  i«daced  to  a  minimnm  by  making  the 
load  on  the  motor  so  small  that  it  will  run 
near!/  as   fast    as   the    generator    which 
co&Terts   the    mechanical    energy    of    the 
gteam-engine  into  electric  energy.    Experi- 
mmi»  hA^Q  be«n  made  which  buow  that  the 
effioieiioy  of  an  electric-motor  is  70  per  cent. 
of  the  work  done  by  the  steam- engins ;  but, 
if  we  pat  the  loss  between  the  engine  and 
the  dynamo  at  20  percent.,  and  th»tbetweea 
tiie  dyoamo  and  the  motor  at  20  per  cent., 
HhB  total  is  40  per  cent.,  against  which  we 
bsye  a  set-off  of  70  per  cent.,  leaving  a 
bsIsQoe  of  30  per  cent,  of  fuel  saved  by  the 
me  of  elaotricity.    Another  series  of  experi- 
ments have  proved  that  a  horse-power  can 
be  obtained  for  every  501b.  dead- weight  of 
electro-motor,  and  we  must  remember  that 
theM  machines  are  still  in  their  infancy. 
StSl,  a  horse-power  for  every  501b.  dead- 
Teight  is    a    long   way   better   than  can 
be  done    with    a    steam-engine,    and   is 
more   than    twioe    the  power  obtainable 
from  a   similar  weight   m    a   locomotive. 
The  great  advantage  of  the  electric  motive- 
power  under   this   branch  of  the  asbject 
is,  that  the  power   will    be    distributed: 
eich  ooaoii    ^rill    be    fitted     with  motors 
eaptble  of  propelling  it,  and  there  will  be 
no  necessity  for  using  a  machine  capable  of 
hauling  a  dozen  carriages  when  it  is  required 
to  take  only  .three  or  four.    We  have  no 
intention  of  entering  into  the  theoretical 
aspects  of  the  question :  they  will  be  found 
treated  by  Dr.  Werner  Siemens  on  p.  202  of 
Cfor  last  volume  ;  but  having  seen  that  the 
economy  of  the  electric  system  is  clearly 
superior  to  that  of  the  steam  locomotive, 
it  remains   to    be     discovered    how    best 
to  ntQise   electricity.    The  chief  difficulty 
is  the  conveyance  of   the  current  to  the 
motors  without  nndue  loss  Uurough  heat- 
ing   of    the     conductors,     and     without 
leaSage— a  very  serious  loss  where  long  con- 
dadors    are    inefficiently    insulated.      The 
j  «iinplest  method  is  obviously  to  use  the  two 
I  nils,  one  as  the  lead,  the  other  as  the  return, 
the  connection  being    made    through  the 
motor  by  means  of  the  wheels  on  opposite 
<>ides.   These  necessarily  must  be  insulated 
iron  one  another,  or  the  current  would  pass 
tboogh  the  axle  instead  of  the  motor.  That 
is  the  system  adopted  in  the  Berlin  railway, 
but  later  modifications  use    both  rails  as 
r^vns,  and  have  a  special  rail  or  cable  for 
cotTtying  the  current.    Both  these  methods 
We  ditfidvantages,  the  chief  of  which  is  the 
gnat  loss  by  iec^ge,  a  loss  which  Profs. 
Ajrton  and  Ferry  believe  they  can  minimise. 
In  the  paper  by  Dr.  Werner  Siemens  (see 
p  302,  Vol  XXXrV.),  that  distinguished 
pioneer  in  electrical  engineering  expressed 
the  opinion  that  the  electromote  would  never 
^plwt  the  steam-locomotive,  mainly  be  • 
c^te  the   latter    possessed    "  freedom  of 
BuHion,"  or  is  self-containe  i ;  but  he  thought 
tlat  dectrical  railways  might  with  advan- 
ti|e  he  erected  in  crowded  districts,  and  be 
^  especially  in  tunnels  and  for  under- 
gnnnd  systems.    Profs.  Ayrton  and  Perry 
We  gone  a  step  beyond :  they  evidently 
tliink  that  the  days  of  the  locomotive  are 
i^uabered,  although  a  tolerably  long  life 
^  still  be  in  store  for  our  old  servant. 
^  propose  to  lay  a  well-iusulated  cable 
alongnde  the  line,   and  take  the  current 
'^iiroigh  the  motors  by  means  of  a  rail  on 
*to    the    train    will    rub,    and    which 
^  be  divided  into   sections,   fairly  well 
^^^ted  from  one  another  and  from  the 
PmL     By  means  of  connections  auto- 
aUicaUy    worked     by     the     train,     the 
ciDwnt  would  be  supplied  only  to  that  sec- 
^  "Ja  which  it  was  for  the  time  being  re- 
qmred,  and    consequently  the    loss    from 
*»kige would  be  reduced  to  a  minimum; 
ra Uct,  Profs.  Ayrton  and  Perry  "  venture 


to  think  '*  they  have  reduced  the  leakage  on 
the  longest  railway  to  less  than  what  it  is 
on  the  shortest    by    any  of    the  systems 
hitherto  suggested  or  tried.  Several  methods 
of  making  connections  between  the  sections 
and  the  cable  have  been  devised,  but  one  in 
which  contact-boxes  are  used  at  every  50ft. 
or  so.  would  involve  a  considerable  outlay 
of  capital,  and  is,  we  consider,  oat  of  the 
question.    In  the  simpler  form,  the  rubbed 
rail  is  divided  into  sections  as  long  as  the 
method  of  insulation  will  allow,  and  a  train 
passing    out    of    one    section    takes    off 
current   from    that    section    and    puts    it 
into    the     section     just     entered.      Thus 
there  must  of  necessity  be  a  clear  si>ace 
of  a  section  between  two  following  trains, 
for  a  train  having  left  section  A,  and  entered 
upon  B,  the  section  behind  is  blocked,  and 
any   train    entering     it    is    automatically 
brought  to  a  standstill,  for  the  reason  that 
it  is  not  only  derived  of  motive  power,  but 
is  actually  braked    by   the    electro-motor 
becoming  a    generator    short  circuited  on 
itself.    With  such  a  system    as  this  it  is 
evident  that  signals    could    be    dispensed 
with,  while  by  suitable   arrangements  the 
train  could  be  made  to  automatically  record 
its  progress  along  the  Ime  to  all  the  stations. 
As  to  the  motive  power,  stationary  steam- 
engines  would  be  erected  at  suitable  spots, 
where  space  could  be  obtained  cheaply ;  but 
there  would  be  dynamo-machines  to  generate 
the  current  and  electro-motors  on  the  axles 
of   the  vehicles.    What  these  would  cost 
and   how   long   they    would  run  without 
repairs  we  have  no  data  on  which  to  found 
even.  «a  «iAiBxate»  but  there  does  not  seem 
any  reason  why  they  should  be  more  ex- 
pensive than  locomotives,  and  they  certainly 
would  not  cost  so  much  in  repairs.    There 
is,  then,  the  capital  outlay  for  the  cable,  the 
rubbed  rail,  and  the  oontact-making  con- 
nections, which  would  aearoely  be  covered 
by  the  saving  in  signalling  wires,  especially 
where  there  were  many  junctions  and  both 
signals  and    points    absolutely    necessary. 
These  details    of    expenditure    are  not  at 
present  forthcoming,  but  it  is  probable  that 
the  large  saving  in  forming  the  roadway  and 
building  bridges  would  more  than  cover  the 
outlay  incidental  to  the  electrical  system. 
There  is  no  present  probability  of  any  of  the 
main  lines  altering  their  arrangements  in 
order  to  introduce  electro -motors,  but  there 
is  plenty  of  room  for  making  light  railways 
and  putting    the   new    system    through  a 
thorough  trial. 


EXHIBITZOV  OF    BICYCLES   AND 
TEIC7CLES  AT  BIBMIRGHAM. 

AN  exhibition,  promoted  by  the  Speedwell 
Biovole  Giab,  was  opened  on  the  22nd 
inst.,  at  ^iagley  Hall,  Bu*mingham,  and  as 
the  first  provinoial  exhibition  of  its  class  it 
proved  a  <leoided  success,  both  as  regards  its 
exhibitors  and  its  visitors.  Bingley  Hall  is 
well  adapted  for  exhibition  purposes,  and 
possesses,  besides  ample  fioor  space,  an  exten- 
ttire  gallery,  which  was  used  for  showing  the 
oapabilitiBS  of  the  various  maohiaes.  The 
entries  aumbered  about  300,  and  most  of  the 
firstoolass  makers  were  represented.  Messrs. 
Singer  and  Oo.  exhibited  about  a  dozen  machines, 
all  of  which  maintained  the  reputation  of  this 
firm  for  design  and  fioiih.  The  *^  extra- 
ordinary,*' recently  noticed  and  iU  merits  dis- 
cussed in  Qur  columns,  attracted  much  attention. 
Messrs.  Baylis  and  Thomas,  whose  novelties 
for  the  season  were  mentioned  some  short  time 
since,  exhibited  several  specimeos  of  their 
nuuiufaotures,  inoluding  a  **  Stanley  Excelsior 
Hollo w-fork  *'  semi-racing  bicycle,  a  splendid 
machine,  which  was  much  admired.  The  Ma- 
chinists' Company  showed  an  assortment  of 
machines,  as  did  also  the  Oaroshe  Compsnv, 
including  a  Juvenile  Tricycle  and  Sociable. 
Amongst  the  novelties  exhibited  must  be  men- 
tioned the  '*Four-io-Hand,''  a  most  impoiing- 
looking  machine,  manufactured  by  the  Centaur 
Company.  It  is  oon^tructed  to  carry  four  riders, 
two  ladies  in  front  on  seats,  and  two  gentlemen 


behind  on  saddles,  all  facing  front  and  pedaUiag 
forward.    It  is  verv  little  larger  oi  heavier  than 
an  ordinary  Sociable,  and  consequently  tha  extra 
pedalling  power  makes  it  unusuallv  eaiy  of 
propolsion.    It  is  ^p^sV^  and  fitted  in  a  very 
supeiioc  manner,  and   was   one   of   the  best 
«»A/*hinA»  ia  the  exhibition.    The  same  firm  alse 
exhibited  their  '*  Convertible^"  which  can  be 
used  as  a  double  or  single  maohine  (by  an  extra 
wheel  being  snnpUed),  and  can  be  converted  in 
about  three  and  a  half  minutes.    Mr.  Bordess 
showed  a  maohine,  the  noveltv  of  which  con^ 
sisted  in  a  backward  action  of  we  pedals  instead 
of  the  ordinary  forward  motion.    Amongst  tha 
Howe  Maohine  Company's  exhibits  was  the  new 
trioyole  invented  by  Mr.  8.  Warwick,  whose 
pattfit  they  use.    It   preseats   several  novel 
features,  one  of  which  is  that  by  a  new  rearing,, 
worked  by  a  simple  movement  of  the  nandle, 
speed  on  a  level  road  can  be  instantly  changed 
for  power  when  hills  have  to  be  climbed ;  the 
same  action  also  works  an  airaiigemeat  which 
stops  the  pedals^  so  that  in  deeeending  a  hill  the 
feet  remain  stationary  while  the  maohine  ia  in 
motion.   'Diere  was  also  exhibited  by  Mr.  Bade, 
a  special  hill  climber,  the  <*  Monarch,"  which 
it   is  ohttaed   will  ea^  aaeend  the  steepest 
hills.    Mr.  Bade  was  not  oontent  with  saying 
what  his  machine  wovld  do,  bat  had  fixed  a 
steep  incline  about  1  in  7,  and  some  20ft.  long^ 
acnes  which  was  fixed,  ai  tks  steepest  point,  a 
piece  of  wood  2iin.  square.    The  *<  Monarch" 
was  easily  ridden  up  and  down  this  incline,  and 
passed  over  the  bar  in  the  easiest  fashion.    It 
appeared  thoroughly  under  control  on  any  part 
of  the  gradient,  and  attracted  much  attention, 
llie  Small  Arms  Company  (Limited),  and  the 
National   Arms    and    Ammunition    Company 
(Limited),    both   exhibited   several   machines, 
which  bear  the  stamn  of  the  excellent  woiii* 
manship  that  might  be  kwJbed  for  from  these 
firms.  Mr.  G.  Townend,  who  makes  a  speciality 
of  juvenile  trioyclea»  eoihibited  several  machines, 
and  they  appeared,  by  the  juveniles  who  SMve 
riding  them  about,  to  be  v^nr  easy  of  propul- 
sion, and  quite  safew    The  <*  Mop  wood '^  pedo- 
motive-carriage,  is  asi  entaiely  new  machine, 
which  the  inventor  states  is  neither  a  bioyeta 
nor  a  trioyole.    It  ia  constructed  to  carry  two 
persons  as  passengers^  and  is   intended  to  be 
worked  by  a  coachman  or  '*  outrider."    We 
wera  not  able  to  see  this  machine  completed,  as 
it  was  late  in  arrival,  bnt  mention  it  as  a  novelty 
which  we  shall  notice  ag^ain. 

The  Manchester  Trioyole  Company  exhibited 
a  **  Favourite  "  machine  worked  by  the  hands 
only,  which  they  say  is  specially  designed  for 
those  whose  legs  are  weak  or  useless ;  to  such 
this  machine  may  be  a  boon,  but  the  seat  appears 
to  be  uncomfortably  low.  Messrs.  Palmer  and 
Co.  exhibited  a  tricycle  which  has  their  patent 
centrifugal  balance  movement,  very  ingeniously 
constructdd  and  well  worth  the  attention  it 
reoeived.  Mr.  Lucas,  of  ''King of  the  Road" 
renown,  as  applied  to  lamps,  was  there  with  an 
excellent  display  of  his  manufactures,  and 
showed  his  latest  improvements,  which  are  an 
adjustable  wind-up  burner  for  regulating  the 
light  without  opening  the  lamp,  and  a  con- 
trivance to  prevent  smoking.  Mr.  W.  Bown 
had  a  very  large  display  of  bicycle  fittings,  & )., 
all  of  which  were  of  excellent  finish  and  work- 
manship. Mr.  Bown  is,  however,  more  cele- 
brated for  his  "^olus"  bearing  which  has 
been,  from  its  first  introduction,  most  exten< 
sively  used  by  nearly  all  the  prominent  makers. 
The  front  who'll  beting  has  this  season  been  so 
far  ioqjroved  that  the  outer  case  and  cip  are 
made  of  solid  stamped  steel,  the  internal  curred 
sutfaoss  being  Idft  dead,  hard,  and  hiffhly 
polished.  The  adjustment  is  also  improved,  so 
that  the  look  bracket  cannot  become  detached 
from  the -serrated  edge  of  the  cap.  Most  of  the 
machines  exhibited  were  fitted  with  the 
"  JSolas  "  bearings,  which  are  highly  esteemed 
by  both  makers  and  riders. 


WATCH -CLEANIHG   AND 
BEPAIRUTG. 

By  '♦A  FaLLOW-WoaxMAN." 

(Continued  from  page  25.) 

New  "BiAeB,— {Continued.) 

DRILL    the    hole    the    rest    of    the    way 
through ;  now  rivet  the  bn^h  firm,  and 
broach  the  hole,   so  that  the  wheel  will  run 
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eaaily ;  oountersink  it  on  the  outside,  and  polish 
off  level  on  the  inside. 

This  method  answers  for  third  wheel,  con- 
trate,  and  small  holes  in  general.  The  ceotre 
and  fu^ee  holes  seldom  require  repairing.  Tne 
centre  hole  is  filled  up  and  drilled  in  the  centre 
of  the  countersink.  The  position  of  the  fusee- 
hole  is  firit  got  same  as  small  holes,  then  filled 
up  as  follows : — Broach  hole  larger ;  then  tike 
a  square  file,  and  file  notches  round  the  inside 
of  the  hole —this  will  keep  your  bush  from  slip- 
ping; chamfer  it  a  little  on  both  sides,  fill  up, 
and  make  your  hole.  Brass  is  one  of  the  most 
treacherous  metals  we  have  to  deal  with.  You 
may  think  you  are  drilling  it  straight,  but 
when  you  have  done  you  will  find  your  mistake ; 
so  yon  had  better,  when  drilling  large  holes,  to 
drill  a  small  one  first,  and  then  broach  it  to  the 
required  size. 

In  fittinsr  screws  to  regulator,  cook-plate,  or 
barrel -bridge,  Uy  make  the  hole  for  the  screw, 
you  proceed  similar  to  fusee-hole,  only  you 
don't  want  the  position.  After  you  have  filled 
tide  hole  up  (we  will  suppose  you  are  fitting  a 
new  screw,  hole,  &o.,  to  regulator,  or  time*plate 
as  it  is  sometimes  called),  you  put  regulator  in 
its  place;  then  take  needle,  and  make  mark 
round  the  inside  of  the  hole  in  the  reg^ulator : 
this  will  give  you  the  position  of  the  hole 
required. 

The  following  is  an  easy  way  to  put  a  pinion 

to  contrate-wheel : — Take  your  pinion,  in  rough, 

.  and  fit  on  carriage   (19  and  20),  as  shown  at 

Fig.  25 ;   now  fit  a  small  drill-head,  or  rose, 
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same  way,  only  you  must  be  careful  not  to 
break  off  the  pivot  you  have  just  made.  When 
you  have  finitihed  both  pivots,  you  must  turn 
up  for  the  wheel.  You  must  place  your  pinion 
in  the  turns  in  such  a  way  that  you  may  not 
bteak  the  pivots  off  while  you  are  turning  for 
the  wheel.  I  think  that  Fig.  27  will  sufficiently 
explain  what  I  want  you  to  understand  about 
the  protection  of  the  pivots.  You  first  drill  a 
hole  through,  larger  than  the  pivot,  then  you 
chamfer  this  hole  about  half.way  through  : 
this  chamfer  must  be  large  enough,  so  that  the 
shoulder  of  your  pinion  will  enter  and  take  its 
bearing,  letting  the  pivot  run  free.  Now  turn 
up  for  wheel,  same  as  Fig.  21.  A  should  be  a 
little  chamfered,  B  more  so,  to  allow  of  its 
being  turned  over  for  riveting.  You  must  keep 
offering  your  wheel,  so  that  you  do  not  get  it 
too  small.  When  it  enters  about  half-way,  you 
can  drive  it  the  rest ;  then  with  a  pointed  tool 
yon  can  turn  over  the  flange  B.  It  will  not 
require  any  more  riveting.  I  forgot  to  mention 
that  you  must  measure  from  shoulder  by  the 
old  pinion,  as  they  must  both  be  the  same  length. 
Now  place  your  wheel  in  a  pair  of  simple 
callipers  with  touch  (Fig.  23),  when,  by  turning 
the  wheel  slowly  round,  you  will  soon  see  if  the 
wheel  runs  true.  If  not,  put  it  between  the 
plates  with  the  eacape-wheel,  and  see  if  any 
part  of  the  contrate-wheel  runs  the  right  depth 
(see  Fig.  28). 

A  is  right,  B  is  too  deep,  0  is  too  flat.  In  A 
yon  will  see  that  there  is  only  one  leaf  of  the 
pinion  working  on  the  tooth  of  the  wheel ;  the 
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same  as  escape-wheel,  but  the  teeth  are  pat  in 
different. 

Fig.  29. — A  is  a  slot  cut  for  the  tooth ;  B  is 
chamfered  at  bottom  and  sides ;  0  is  the  new 
tooth,  which  should  fit  tight  and  be  a  Utile 
wider  than  the  wheel.  Now,  if  you  rivet  the 
tooth,  it  will  fill  up  chamfer,  and  will  be  per. 
fectly  firm. 

Centre  wheel  is  managed  the  same  as  third 
wheel. 

FuBSB  (oa  Chain)  Wheel. — ^There  are  several 
kinds  of  fusees ;  the  oldest,  I  believe,  are  the 
visible  dicks.  The  little  s^eel  click  (or  dog)  is 
very  easily  made.  You  can  buy  what  is  caUed 
click- wire ;  four-pennyworth  will  be  plenty. 

{To  be  continued.) 


PEAGTICAL  NOTES  ON  PLXTMBINO.- 

xxx.» 

By  P.  J.  Davees,  H.M.A.S.P.,  &o. 

FICS.  158  and  159  will  be  found  described  at 
the    bottom    of    the    second    column  of 
Chapter  XXIX.,  on  page  26. 


over  the  end  of  the  pinion,  as  shown  Fig.  25 
(the  dotted  lines),  leaving  just  length  enough 
for  your  pivot.  Now  place  it  in  the  turns, 
and  with  a  good  pivoting-file  file  up  pivot  as 
follows  :— Fig.  26  shows :  C  is  a  piece  of  brass, 
or  steel  wire,  cut  halt -way  through  with  a 
little  slot  B,  made  with  a  three-square  file  for 
the  pivot  to  rest  in  while  it  is  being  filed ;  D  is 
the  pinion,  E  the  rose,  the  dotted  line  A  is  tho 
file.  While  you  push  the  file  from  you,  you 
draw  the  bow  towards  you  in  a  see- saw 
fashion.  . 

You  must  keep  watching  your  pivot,  or  else 
you  will  soon  find  it  disappear.  When  you 
have  got  it  small  enough,  you  must  polish  it. 
I!  you  have  not  a  poluier  you  can  make  one. 
Take  an  old,  small  file,  grind  it  smooth,  and 
polish  it  with  oil-stone,  or  anything  that  will 
give  it  a  smooth  face ;  put  some  fine  emery  on 
a  piece  of  wood,  the  same  as  on  a  knife-board. 
Now  lay  the  tip  of  your  file  on  the  board,  and 
slide  it  on  to  the  board,  not  straight,  but  from 
right  to  left,  three  or  four  times.  Now  remove 
idi  traces  of  emery  from  the  polisher,  and  it  is 
ready  for  use.    The  other  pivot  is  done  in  the 


others  go  in  and  out  without  touching.  B  :  you 
see  the  leaves  here  are  wedged  in  the  teeth,  and 
also  touch  as  they  enter.  C :  you  see  here  they 
touch  as  they  enter.  Having  found  a  part  (or 
made  a  part)  that  is  the  right  depth,  yon  mark 
it.  Now,  by  bending  the  other  crossbars  to  the 
one  which  is  correct,  you  will  get  the  wheel  true. 
To  find  out  which  way  the  bars  want  bump- 
ing, place  the  wheels  in  the  callipers  (Fig.  23), 
and  perhaps  you  will  find  it  wants  bumping 
towards  its  top ;  that  is,  it  runs  too  fleet.  Place 
it  on  the  stake,  as  shown  Fig.  24,  which  is  a 
piece  of  tube  held  in  the  vice ;  place  your  wheel, 
as  shown  in  sketch,  with  the  pinion  nearly 
touching  the  back  of  the  shake.  The  offending 
bar  wUl  then  lie  across  the  hollow.  Now,  if 
you  give  the  said  bar  a  tip  with  the  tail  of  a 
small  hammer  (do  it  lightly,  or  else  yon  will 
over  do  it) ;  place  it  again  in  the  callipers,  and 
you  will  soon  see  the  effect ;  strike  It  close  to 
the  pinion.  Sometimes  you  will  find  a  tooth 
gone  out  of  the  wheel.  Fig.  22  is  the  proper 
way  to  put  in  a  new  tooth.  See'that  the  contrate- 
pinion  u  free  of  the  escape-wheel  pinion. 
Tezbd  Whbel. — This  wheel  is  managed  the 


Basement  Hopper  Closets  and  Water 
Supply. 

We  have  now  arrived  at  the  class  of  w.c.  that 
has  been  beyond  doubt  very  much  neglected,  so 
far  as  the  water  supply  is  concerned,  for  the 
simple  reason  that  careless  workmen  will  argue 
that  it  is  only  a  servants*  closet.  This  argu- 
ment, however,  presents  no  valid  reason  why 
these  closets  should  not  be  flashed  as  thoroughly 
and  perfecUy  as  any  valve-closets,  inas- 
much as  though  they  may  be  in  a  part  of 
the  house  not  frequented  by  the  upper  membe»t 
they  nevertheless  must,  if  imperfectly  arranged, 
affec»  the  sanitary  condition  of  the  house ;  for 
wherever  foul  gases  are  allowed  to  escape  they 
must  permeate  more  or  less  the  whole  atmo- 
sphere throughout  the  building ;  and,  in  fact, 
if  there  is  to  be  any  difference  the  servants' 
closets  in  the  basement  should  be  the  most  effec- 
tually flushed,  as  foul  air,  excepting  carbonic 
add  gas,  always  rises,  not  desoends.  A  farther 
reason  why  the  hopper  closet  should  be  best 
flushed  is,  that  the  best  or  valve- closet  will 
work  properly  if  the  water  is  allowed  to  flow 
into  the  basin  through  an  only  eighth  of  an  inch 
pipe,  because  tiie  basin  of  the  valve-closet 
quickly  fills  up  by  the  dribbling  income  of 
water,  and  on  opening  the  large  bottom-valve 
this  accumulated  water  will  leave  the  basin  en 
masse,  and  with  a  force  equivalent  to  th^ 
acquired  by  throwing  down  a  good  pail-full  of 
water:  now  with  the  hopper  valve  quite  the 
contrary  is  the  case,  as  such  feeble,  and  I  may 
say,  inadequate  supplies  are  ahnost  useless ;  in 
short,  the  water  should  be  supplied  through  a 
pipe  in  proportion  to  the  head  and  ^J^ 
selected,  caution  being  used  to  prevent  thttr 
closing  too  quickly.  I  have  called  attention  to 
this  in  a  former  article. 

An  examination  of  Fig.   164  will  showyon 


•  From  the  Building  At  tw.    All  lights  rwored. 
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the  old-fashioned  hopper  closet*  basin  L,  with  a 
diaphnj^  oottage-Talve  V,-  fixed  to  a  wooden 
blook  or  briok  in  the  wall ;  as  a  rule  the  se  b^ins 


y     ^    fS^ 


are  fitted  with  a  fin.  supply  pipe,  and  |in. 
TslTe,  aa  at  Fig.  160,  and  with  the  water  supply 
from  a  cistern  not  more  than  5  ft.  or  6ft.  above 
the  closet  floor-line ;  suoh  supplies  as  the  above 
Hie  nothing  more  nor  lees  than  »hanis.  The  pipe 
ihonld  be  at  least  l^in.,  and  a  clear  way-valve 
▼ithout  sharp  bends. 
Fig.  165  is  the  cottage- valve  V,  Borew^ed  on 
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to  the  back-board  £ ;  this  vdlve  is  also  shown 
fitted  with  the  regulator  R,  which  allows  the 
ralve-lever  to  fall  slowly.  To  guarantee  the 
proper  working  in  such  instances,  it  is  essential 
Uiat  a  proper  pull  should  be  s«>lected  for  this 
deecription  of  levers — i.e.,  a  pull  having  a  long 
Blot  for  the  lerer  to  work  through,  as  illustrated 
It  Fig.  157  A;  this  allows  the  leyer  to  drop 
down  without  the  possibility  of  its  pressing  the 
lever  downwards.  In  fitting  the  lever  to  such 
palls  as  these  there  is  one  point  to  be  noticed — 
namely,  that  you  should  never  allow  the  lever 
to  rest  upon  the  bottom  part  of  the  slot,  because 
if  it  is  allowed  to  do  so  the  valve  cannot 
properly  shut.  In  proof  of  this,  in  the  event  of 
the  valve  allowing  ue  water  to  run  or  leak  out, 
examine  the  lever,  and,  in  many  cases,  if  not 
most,  the  above  fault  will  be  found  the  cause. 
The  fault,  however,  not  unfrequently  arises 
from  a  deposit  of  lead  shavings  or  solder  being 
deposited  in  the  valve,  in  which,  if  you  take  off 
the  top  of  the  valve  you  will  find  the  deposit  in 
the  seating  of  the  valve ;  to  remove  which  allow 
the  water  to  run  freely  for  about  two 
minutes  with  the  top  off. 

Stop-Oock  Supplies  to  Hopper  Basins. 

Yeate  ago  it  was  the  usual  method  to  fix  a 
ample  stop  cook  for  the  supply  to  servants' 
closets,  and,  in  fact,  some  thousands  are  so  fixed 
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method  to  adopt  in  fixing  the  same.  Fig.  166 
illustrates  a  basin  with  the  description  of  supply 
we  now  have  in  consideration.  J  is  a  fall- 
down  kind  of  hinged  handle,  F  the  cock,  B  18in. 
(or  about)  of  lead  pipe  from  the  cock  to  the  arm 
of  the  basin,  V  the  putty  joint,  E  the  supply- 
pipe.  It  may  readily  be  seen  that  any  kind  of 
cock  can  be  used  ;  but  those  generally  selected 
are  gpraund  in.  Now,  as  some  of  the  water 
companies  have  raised  an  objection  to  the  use 
of  the  stop- cook  for  supplying  closets,  on 
aocount  of  its  not  being  absolutely  and 
thoroughly  self-closing,  the  contingency  has 
been  met  by  bringing  into  use  the  ' '  Stool  -cock," 
fitted  with  a  puU-up  lever  and  pull,  as  shown  at 


to  this  day,  more  especially  by  provincial 
phunben;  under  these  circumstances  1  think  it 
^  he  not  out  of  place  to  suggest  the  best 


D,  B,  A,  167,  or  the  same  end  may  be  accom- 
plished by  the  use  of  a  self-closing  stop  or  bit- 
valve,  working  on  either  the  diaphragm  or  the 
falling  piston  principle. 

Flushlnff-Bim  and  Other  Hopper  Basins. 

Be  it  most  distinctly  understood  that  no 
matter  how  good  may  be  the  pipes  and  valves 
used,  unless  the  spreading  arrangements 
within  the  closet  basin  are  propeny  con- 
structed— that  is,  so  that  the  water  shall  spread 
over  the  whole  burface  of  the  basin.  There 
are  many  methods  invented  by  various  manu- 
facturers for  arrang^g  this  most  important 
point,  and  most  of  them  are  generally  effective  if 
properly  fitted,  so  that  a  great  measure  of  the 
responsibility  rests  upon  the  workman. 

The  first  introduced  was  the  fluted  oyster- 
shell  pattern,  next  the  old  leaden  spreader  out 
to  the  shape  of  half  an  ellipse ;  at  other  times 
to  the  shape  of  a  semicircle  (see  the  doset- 
basin  in  Fig.  137,  also  the  basin  in  Fig.  136) ; 
after  this  came  into  use  the  copper  spreader, 
tinned  over,  then  the  fan  with  the  long  screw, 
fan,  nut  and  imion,  but  now  quite  out  of  date. 

After  this  the  perforated  flush  rim,  which 
allowed  the  water  to  run  out  in  small  streams,  p  « 
shown  at  B,  Fig.  165  (this  kind,  I  must  say,  I 
think,  is  not  quite  the  acme  of  spreaders).  liiut, 
and  not  least — ^for  I  consider  it  the  best — is  the  fan 
or  lipped  flushing-rim,  as  shown  at  K,  Fig.  168  ; 
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also  at  B,  Fig.  169.  These  basins  are  a  great 
improvement,  and  possess  considerable  advan- 
tage over  those  requiring  the  lead  or  copper 
spreader,  inasmuch  as  if  the  water  supply  is 
plentiful  (as  of  course  it  should  be),  the  basin 
will  be  thoroughly  washed,  aa  shown  at  Fig. 
170,  and,  candidly,  I  fail  to  see  the  want  of 
anjr  better  closet.  Fig.  171,  at  0,  illustrates  a 
basin  fitted  with  a  copper  spreader. 

If  yon  again  examine  the  basin,  Fig.  168,  it  will 
be  easily  observed  that  the  water,  coming  from 
the  fan  or  lipped -rim,  sends  a  thin  layer  of 
water  completely  over  the  surface  of  the  basin, 
and  that  this  layer  becomes  concentrated.    It  is 


very  easy  to  estimate  the  value  of  this  basin 
when  you  consider  that  at  the  point  of  the  fan 


the  water  is  |in.  in  thickness,  and  that  as  it 
descends  to  where  the  soil  is  likely  to  be  it 
graduallv  concentrates  to  a  thickness  of  }in., 
and  finally  to  }in.  During  the  last  twelve 
months  I  have  fitted  up  a  g^at  number  of  tlus 
kind,  and  have  found  Uiem  invariably  to  act  in 
the  way  here  described. 

Basins  and  Traps  in  One  Piece. 

Seeing  that  there  are  some  hundreds  of  closets 
that  might  and  are  included  in  this  title  now  in 
the  market,  I  shall  only  bring  two  or  three  of 
the  most  prominent  before  your  notice.  Fig.  171 


represents  one  of,  if  not  absolutely,  the  first 
made,  and  is  a  very  gr<)od  one  for  the  reason 
that  the  basin  is  so  constructed  that  there  is 
always  a  layer  of  water  for  the  soil  to  drop 
into,  which  to  a  great  extent  tends  to  prevent  the 
accumulation  of  soil  on  the  basin.    Fig.  170  is 


also  an  improved  kind  of  closet  basin  and  trap 
combined.  Fig.  169  is  a  basin  having  a  lip  D, 
which  throws  bEick  the  water  from  the  front  of 
the  basin,  and  upon  the  spot  where  the  soil  is 
likely  to  stain  the  back  part  of  the  closet  basin. 
Fig.  172  is  a  kind  of  lip-trap  basin ;  £  is  a 
diaphragm  which  dips  into  the  water,  D,  and 
so  forms  a  very  compact  trap ;  A  is  the  supply 
valve  fixed  upon  a  floor  bracket  or  frame ;  K 
is  the  connecting  pipe  from  the  baain  to  the 
valve. 
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The  Sun. 


SOQtltt. 

At  C^reenwloh  Mean  Noon. 

Ill 

ill 

Sidereal 
Time. 

h.im.  8.  p.m 

0    3  54*04,, 

0    2  24*73,, 

0    1    0-78,, 

11  69  44 -62  ^« 

11  68  37-69,, 

11  57  41-64  „ 

h.  m.  8. 

0  42  62 

1  1     6 
1  19  25 
1  37  61 

1  56  27 

2  16  14 

\  86  47 
6  31  13 
8  22  64 

10  11     7 

11  66     9 
13  34  16 

h.  m.    8. 
0  38  58-39 

0  68  41-16 

1  18  23  92 
1   38     6*68 

1  57  49*45 

2  17  32  22 

The  M6lhod  of  findmg  the  Sidereal  Time  at 
Mean  KoWi  for  any  other  Station  ttrill  be  found 
on  p.  390  of  Vol.  XXXIV. 

Solar  Activity  still  oentinnes  to  be  manifested, 
the  Son  never  being  free  from  spots  for  a  single 
day.  The  2iOdiaoal  Light  may  still  be  seen  after 
sonset  in  the  west  during  the  earlier  part  of  the 
month. 

The  IfCoon 

Is  Full  at  6h.  46*  7m.  in  the  afternoon  of  the 
3rd,  and  enters  her  Laat  Quarter  at  6h.  29 '9m. 
a.m.  on  the  11th.  She  will  be  New  at  9h. 
38*0  p.m.  on  the  17th,  and  enter  her  First 
Qnarter  at  6h.  65  ^m.  in  the  early  morning  of 
the  25th. 


Day  of 

Month. 

Moon's  Age 
at  Neon. 

Souths. 

1 

Daya. 

13-0 

h.    m. 
le    42-9  p.m. 

6 

18*0 

1     42-2  a.m. 

11 

23-0 

6     111,, 

16 

28-0 

10     38-8  „ 

21 

3-6 

3     16-0  p.m. 

26 

8-6 

7     16*8  „ 

across  the  whole  width  of  Pisces  into  Aries. 
The  stars  lying  in  and  ntar  his  path  are  all 
Tery  small  # 

Venns 

Is  an  Evening  Star  all  through  the  month, 
and  may  be  seen  very  near  to  the  "Western 
horizon  after  sunset.  She  is  now  perceptibly 
Ribbons,  but  her  diameter  is  relatively  small 
(9  8"  at  the  beginning  of  April,  increasing  to 
10*2"  by  the  30th),  and  bhe  is  by  no  means  an 
interesting  telesoopio  object. 


1 

6 
U 
16 
21 
26 


lUght 
Ascension. 


h. 
1 
1 
2 
2 
2 
3 


m. 

210 
44*1 
7*5 
31*2 
65*3 
19-9 


Declination 
North. 


Souths. 


7 
9 
12 
14 
16 
IS 


31*4 
66*3 
15-4 
27*1 
30-0 
22*4 


I     h.    m. 

0  41*9p.m. 

0  46-3  „ 

0  48-9  „ 

0  62-9  „ 

0  57-4  „ 

1  2-2  „ 


The  Moon  will  be  in  conjnnotion  with  Mer- 
ourvat  10  p*i.  on  the  16th;  %ith  Venus  at 
midnight  on  the  18th ;  with  Satttfn  two  hours 
later ;  with  Jupiter  at  4  ajm.  on  the  20th ;  and 
with  Mars  at  9  a.m.  on  the  d4lh. 


It  will  be  seon  from  the  above  Ephemeris 
that  Venns,  starting  'from  about  the  middle  of 
Pisces,  will  cross  Aries  and  be  found  at  the  end 
of  the  month  in  the  confines  of  Taurus.  On 
April  0th  she  will  be  rather  less  than  1^  north 
of  o  iHflcium.  She  will  pass  rather  more  than  1® 
to  the  north  of  o  Arietis  on  the  19th,  and  2^ 
south  of  $  in  the  same  constellation  on  the  23rd. 
She  will  further  be  in  conjunction  with  Saturn 
(P  63'  N.  of  him)  at  7  p.m.  on  the  I9th,  and 
with  Neptune  at  1 1  a.m.  on  the  2l8t. 

JnpUer 

Is  now  too  near  to  the  Sun  to  be  fairly  visible, 
a  remark  which  applies,  afortiorif  to  Saturn. 

Mars 

Ib  above  the  horizon  during  the  whole  of  the 
working  hours  of  the  night ;  but  he  is  becoming 
a  very  insignificant  object  now,  his  angular 
diameter  decreasing  from  8  4"  at  the  begimiing 
of  Apn]  to  7"  at  the  end  of  it.  He  comes  into 
quadrature  with  the  Sun  at  6  a.m.  on  April 
2nd,  and  hence,  in  a  sufficiently  powerful  tele- 
scope, his  gibbosity  is  now  very  obvious.  From 
the  small  diameter  of  his  disc,  though,  his  per- 
manent markings  are  practically  undisoetnlble 
with  small  or  inferior  instruments. 


Ocenltatlo&B'ltf  ^nd  '«i  near  approabli  to)  ViKed  Mtaaf  by  the  ISoon. 

T.^ 

Name  of 

1 

Disappear- 

Moon's 

^J 

^S^ 

Angle 

from 

Vertex. 

Beappear- 

Moon's 

tc  i'o 

hi 

^1 

Star. 

ance. 

liimb. 

ance. 

lilmb. 

ih 

ui 

h.   m. 

h.  m. 

1 

B.A,C.  3726 

6 

3  11  a.m. 

Dark 

10'6 

143 

3  69  a.m. 

Bright. 

2U 

260 

1 

e  Leonis 

5 

11  31  p.m. 

Dark 

341 

350 

11  46  p.m. 

Bright. 

320 

332 

9 

B.A.C.  5954 

6 

t5  40  a.m. 

N. 

186 

198 

21 

B.A.C.  1733 

6* 

9  14  p.m. 

Dark 

60 

91 

10    1  p.m. 

Bright. 

295 

334 

26 

60Cancri 

6 

7  26    „ 

Dark 

88 

100 

8  89     „ 

Bright. 

222 

d48 

t  A  near  approach. 


SCeronry 


Is  a  MOfning  Star  during  the  whole  of  April, 
but  is  rapidly  approaehing  the  Sun»  and  is  very 
indifferently  placed  for  the  observer.  He  is, 
moreover,  b«eOming  more  and  more  ofroular  in 
oatline,  and  his  angular  diameter  dwindles 
from  6*2'  on  /ipril  lat  to  6"  by  the  end  of  the 
month. 


05 

Si 

flight 
Ascension. 

Declination 

Souths. 

h.    m. 

•        f 

h.  m. 

1 

23     13*1 

7  32*4  S. 

10  34*4 

a.m. 

0 

23  .40  4 

4  49*9  „ 

10  41*9 

U 

0       9G 

L  381  „ 

10  61*4 

16 

0     40-0 

2     0-ON 

11     3*0 

21 

1     14-6 

6     0*1  „ 

11   16*9 

26 

1     51-2 

10  15-3  „ 

11  33-7 

Henoe  Mercury  will  travel  from  Aquaritis 


Mara. 


"S^S 

Right 

Declination 

I'l 

Ascension. 

North. 

1 

Souths. 

h.      m. 

o 

h.    m. 

1 

6     53*8 

25 

12*7 

6     13*8  p.m. 

6 

7      3*6 

'  24 

54*4 

6      3-8     „ 

11 

7     13*5 

!  24 

33*5 

5     541     „ 

16 

7    23-7 

'  24 

9-9        , 

5    44*6    „ 

21 

7    31*1 

i  23 

43-5        ; 

5     35-4     „ 

26 

7    44*8 

'  23 

1 

14*2        ! 

6     26*4     „ 

The  path  thus  indicated  lies  (praotioally) 
wholly  in  Gtemini,  although  at  the  end  of  April 
Mars  will  be  found  in  that  part  of  the  sky 
where  Oemini  and  Cancer  are  conterminous. 
He  will  be  rather  more  than  2''  North  of 
B  Geminomm  on  the  11th. 

TTranns 
Oontinnes  to  be  fairly    well  placed  for  the 
obeerver.    His  angular  diameter  has  impercep- 


tibly dinainiflhed  from  the  4 "  of  last  month  to 
3-8'  this. 


09   O 


1 

6 
11 
16 
21 
26 


Bight 
Ascension. 


h. 
11 
11 
11 
U 
11 
11 


m. 

7-7 
7*0 
6*4 
6*8 
6-3 
4-9 


Declination 
North. 


29-0 
33-1 
86*9 
40-3 
43*3 
46-9 


Souths. 


h.    m. 

10  31-1  p.m. 

10    6*7  „ 

9  46-4  „ 

9  26-2  „ 

9     6*0  „ 

8  45*9  „ 


Uranus,  as  thus  shown,  continues  to  move 
slowly  away  from  <r  Leonis.  Vtom  the  middle 
of  the  month  he  wiU  be  in  the  same  low-power 
field  of  view  as  the  small  variable  star  S  Leonii. 

Hepttme 
Has  now  left  us  for  the  season. 

Shootinff  Bturs 

Should  be  watched  for  between  the  4th  t&d 
the  nth;  between  the  19th  and  the  2lBt (par- 
ticularly on  the  20Ui),  and  again  between  the 
26th  and  the  30th. 

Qrmnwidh     Mean    Time    of      Southing  of 
*^ftn  of  tlie  Principal  Fixed   BMMi  on  the 

VtlHit  of  April  Ittt,  1882. 

SonlbB. 
Z8«ur  h.  m.     s. 

3Can«rl  7  29  TO*79j|>.m. 

tUr8»»lloris  ..         ..     8  10  6T39    „ 

aHydr»  8  41  25-68    „ 

Regnlus  9  21  87*20    „ 

aUKseMajoria         ..         ..   10  16  50-53    „ 

5  Crateris        10  32  47*03    „ 

cCorvl  ..         ..         ,.         ..   11  23  16*93    „ 

y»  Viigiinis 11  W  47*97    „ 

a  Canmn  VenaHeomm         . .  12    9  95*08    „ 
SpioaVirgtois 12  37  68-70    „ 

The  "Method  d!f  determining  the  Greenwich 
Mean  Time  of  Tnniitt  of  either  of  the  Stan  in 
the  above  List  for  any  other  night  in  AprU,  as 
also  that  of  finding  the  instant  of  its  Local 
Mean  Time  of  Southing  at  any  other  Statics, 
will  be  found  on  p.  392  of  Vol.  XXXIV. 


IKPSOVESENTS  IN  OALYANIC 
BATTERIES. 

AMONGST  recent  improvements  in  voltaic 
cells,  there  are  few  which  hare  more  to 
recommend  than  that  described  on  page  5 
by  Mr.  Bennett,  who  seems  to  have  attained  a 
longi'sought  desideratum — the  znanufacture  in 
the  cell  ,of  a  product  more  valuable  than  the 
sdnc  consumed.  It  is  evident  that  if  in  any  com- 
bination for  a  voltaic  cell,  we  can  get  the 
current  and  produce  at  the  same  timea  substance 
of  more  value  than,  or  as  valuable  as,  the  mate- 
rials used  to  make  the  cell,  batteries  will 
be  able  to  compete  with  dynamos.  Messts.  J. 
and  S.  J.  Hi^io,  of  Manchester,  proposed  to 
effect  this  object,  but  as  they  did  not  pteoeed 
beyond  the  provisional  stage,  presumably  they 
were  not  altogSther  satisfied.  They  proposed  to 
use  tin  as  one  element,  carbon  as  the  other,  with 
dilute  Bulphuzic  acid.  In  one  form  of  cell  ihtj 
use  a  hollow  cylinder  of  tin  with  an  inner  porou 
cell  containing  a  carbon  rod  or  cylind^,  which 
is  surrounded  with  granular  pyrolosite  or  man- 

Smese  peroxide  to  absorb  developed  hydrogen, 
uring  the  action  of  such  a  battery,  the  dilute 
sulphuric  acid  produces  proto-aulphates  of  tin 
and  of  manganese,  which  remain  in  solution  in 
the  cell,  when  it  is  desirable  to  renew  the  ex- 
citing liquid,  theynse-ttiesolntion  obtained  from 
the  battery  esU  in  orQerto'cbfealn  such  prepara- 
tions of  ttn  i«8  are  requlrsd  in  the  dyeing  and 
printing  of  tnttUe  fabrics, -and  in  other  indnstzial 
processes.  'Vo^the  solution  is  addtd  a  quantity 
of  oxide  of  vuganeae,  «nd  proto-sulphate 
of  tin  is  converted  Into  ai>er8alphata.  It  is  then 
only  necessary  to  dilute  the  resultant  with  water 
in  order  to  pieoipitatB  Stannio^asid,  from  which 
other  preparations  of  tin  may  "bvobtained  by  the 
employment  of  suitable  or  oHttnary  processes, 
rhe  battery  may  be  vsaied  by  sUlfeStlmtiDff  a  per- 
forated or  porous  copper  cell  filled  with 
pyrolusite  for  the  carbon  element,  and  a  solution 
of  caustic  soda  for  the  dilute  srulphurio  add ;  in 
Which  case  the  »pent  liquid  obtained  hom  the 
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cellwittoontuB  Rtannitd  or  atMuiatQ  of  soda, 
whith  wAj  be  readily  reooTered.  In  another 
modlfieAdonaeompoiuulsolatlbnof  nitrateof  soda 
aai  of  oMfltie  soda  is  used  aa  the  ezoitiag'  fltdd 
for  ft  bfttterf  having  tin  and  carbon  element:). 

An  improvement  in  bichromate  batteries,  by 
wUoh  th^ are  made  to  give  a  '*  much  greater  *' 
IIK.F.  tad  ooostancj  has  been  patented  by 
Mi;  T.  Goad,  of  South-street,  Finsbory.  To  a 
hot  0stiuated  eolation  of  nitric  acid,  bichromate 
of  potash,  and  nitrate  of  potash  he  adds  abont 
one  fourth  part  bj  measure  of  sulphuric  acid, 
a&d  when  cool  the  solution  is  fit  for  use.  Tim 
ezsit  paoportaooa  of  the   oomponsBto  are  noi 


WmOTARY     LBSMSS    IH   BKY 
PIATB  PHOTOeaAPHY.-ir* 
BaKpoanre  and  Development. 

ANEQATIVfi  may  be  said  to  be  a  nlotorial 
reuesentalion  of  any  object  which  shows  all 

ui«  ihsdes  of  nature  reveieed.  I^os  a  negative  of 
1  laadioape,  wheo  held  up  to  the  light  shows  all 
objects^  aoch  as  the  sky,  aod  those  which  are  really 
wbita  in  Mack,  whilst  the  darker  parts  are  repre- 

Mstod  by  transparent  glass.  A  marvellously  short 
aporare  is  enough  to  impresaali  the  d^ails  d  a 
Undicspe  on  a  plate  in  such  a  numner  that  by  act- 
ing npon  the  plate  with  certain  chemicals,  these 
d4tsiU  may  be  made  visible.  This  operation  is 
caUed  demopmeat,  and  consists  essentially  in 
ftrengthiDg  an  image,  so  faint  aa  to  be  invisible  to 
th»ey^  till  it  baeomes  as  vigorous  as  we  desire. 
Anjoas,  however  uneonversaat  with  phologfaphic 
oporstionsy  will  perceive  that  when  once  we  have 
obtainsdarevertted  picture,  we  have  nothing  to  do 
botto place  this  in  contact  with  a  sensitive  fihn, 
aod  sUow  light  to  act  through  the  negative,  to  have 
a  piofcaie  wiih  its  shades  true  to  nature.  This 
latttts  pBseeis  is  pesf  omed  wtth  sensitive  paper, 
aodia  tenaed  pcintiag* 

IJdob  oonect  e^xMure  and  development,  nine* 
tasua  of  the  technicaL  success  of  ni^tive«making 
depeads,  and  when  once  the  student  has  thoroughly 
aaitezed  the  relation  of  the  one  to  the  otherThjUf 
QttbskttewaUbeoveff. 

Ist  the  hegininBr  seleet  en  object  upon  whieh  he 
wiUaski  his  first  attempt.  A  bn^y  lighted 
l^nilanape,  with  strong  contrasts  of  light  and  shade, 
ii  ths  hsst ;  it  need  not  be  pioturssqae*  A  suitable 
▼iew  osn  generally  be  got  out  of  some  window^  or 
a  Twy  auitable  subject  is  a  bust  or  atatue  placed 
aifasriaaweU^ligntedroeMocoutofdeors.  We 
Bbsasippose  in  the  preaeat  instance,  that  the  Uod - 
foafs isasUeted.  Theeamesa  should  point  neithae 
towards  nor  away  from  the  sua.  If  the  sun  slwne 
diffBGtizitothelens,  the pdate  will  bedsstroyed;  if 
the  aan  be  direotly  at  Uxe  back  of  the  camera,  the 
pictiue  will  look'* flat"  Now,  let  our  student 
comider  the  procesa  which  goes  on  during  ex- 
ponxt.  He  Imows  that  when  he  has  his  camera 
with  s  dry  plate  in  position,  and  when  he  has  re- 
BMvad  the  cap  of  the  lens,  aperfeet  picture  of  the 
lisdasspe,  with  aU  the  shadss  of  Ught,  wiU  be 
t^waoo  the  sensitive  filaa,  and  that  the  light 
«^  beaetiog  upo»  ii.  Now  it  ia  evidsst  tka 
bnghter  parts  of  the  picture  wiU  first  take  effect, 
ttd  afterwards  the  darker,  untU  the  exposure  has 
nn prolonged  to  sucha  period  that  all  the  shades 
of  light  except  those  which,  as  we  explained, 
appear  in  the  landscape  abaolutely  bUnk,  will  have 
impioased  themselves.  At  this  point  the  correct 
opotare  has  been  given.  Had  a  shorter  time  been 
^Uswid,  some  of  the  darker  shades,  or,  as  it  is 
^tknioellj  oaUed,  the  deteal  in  the  shadows,  woeld 
Mtefsitsd  to  impress  themselves,  and  tharesaitittg 
negative  would  have  been  said  to  be  under-espcee£ 
Oa  the  other  hand,  had  the  exposure  been  pro- 
kaged,  the  light  emanating  from  the  apparently 
^mk  parts  of  the  landscape  would  have  impressed 
US  plaii^  which  would  eventually  appear  to  be 
Jtthaaed  all  over,  and  would  be  said  to  be  f  egged 
ooaovec-asposure.  Itisseidof  a  correctly- ea- 
M  negative,  that  it  has  aU  the  detail  in  the 
Widows  without  being  fogged, 
^ow  weahall  show  the  stndsnt  how  he  cen  tell, 
W  the  hehavioor  of  the  plate  during  devslopraent, 
vcothsthe  has  hit  the  muoh-deeired  correct  ex- 
POMra,  or  not.  He  will  require  to  light  his  dark- 
^^  lamp,  aod  to  get  by  him  the  three  flat  dishes, 
u«,two  Dieasuring  glasses,  all  the  stock  solutions, 
>adhisboxof  drypUtes. 

^ow  let  him  place  his  camera  in  position,  opposite 
u^Tiew  to  be  photographed;  let  him  remove  the 
^from  the  lens,  and  place  his  head  under  the 
woMBing-cloth.  Any  thick  dark  cloth  or  ahawl 
*»wwa  the  purpose ;  or  a  piece  of  black  velvet  or 
oacmtoah,  about  two  feet  aqoare.  He  should  re- 
«»w  the  atop  from  the  leas  entirely,  if  it  has 
JJ'sble  stops,  or,  if  the  stops  be  rotary,  ahould 
^  thsm  tili  the  largeat  one  ia  in  use.  Thai  will 
^ft  the  image  on  the  ground  glass  very  bright, 
y,  by  taiBiftg  the  focaasing-sorew  first  one  way, 

*  Condensed  from  ilie,Photographic  Newf. 


then  the  oilier,  he  will  easily  find  in  what  position 
the  image  is  the  sharpest  When  he  has  diM»vered 
this,  let  him  place  the  smallest  stop  in  the  lens. 
We  say  the  smallest  atop,  not  because  it  is 
necessarily  the  best  for  the  picture  which  he  is 
going  to  take,  but  because  it  will  enable  him  to 
give  a  comparattvely  long  exposure. 

Having  his  camera  fixed  and  f  oeuased,  let  him 
place  the  cap  on  the  lens  once  more,  and  retire  to 
the  dark-room  with  one  of  his  double  dark  slides 
for  the  sensitive  plates. 

When  once  here,  he  must  place  the  dark  slide 
open  in  front  of  the  lamp«  Now,  he  must  lower 
the  light  till  there  is  only  just  enough  to  enable 
him  to  seow  He  must  open  his  plate  box  now  and 
take  out  two  plates—two  glasses  must  be  placed  in 
the  dark  slide  at  once,  but  one  may  be  a '  *  dummy  " 
if  he  happen  to  have  but  one  dry  plate ;  that  is, 
either-a  clean  plate  or  a  spoilt  negative.  In  placing 
the  plates  in  the  slide,  let  him  be  very  careful  that 
in  each  case  the  aide  of  the  {date  which  appears 
duU,  on  account  of  its  having  the  sensitive  film  on 
it  is  placed  towards  the  outside.  Now,  having 
closed  his  dark  slide  and  wrapped  his  plates  up 
again,  let  the  photographer  return  to  the  camera. 
He  ahould  carry  the  dark  alide  under  the  focusing- 
cloth,  for  furtaer  aeourity  against  light,  and  m 
placing  the  slide  in  the  camera  and  daring  exposure 
should  keep  the  whole  apparatus  under  the  cloth 
for  the  same  reason.  He  now  removes  the  focus- 
ing screen,  and  places  the  dark  slide  in  the  position 
occupied  by  it,  keeping  the  side  marked  1  towards 
the  lens.  He  now  withdraws  the  sliding  door,, 
which  is  the  only  thing  which  intervenes  between 
the  lens  and  the  sensitive  plate.  He  takes  his 
watch  in  his  hand,  and  remove  the  cap  from  the 
lens  for  (say)  five  seconds,  replaces  it,  slides  in  the 
shutter  of  the  dark  slide,  and  carries  the  latter  off 
to  the  dark-room.  We  have  supposed  any  of  the 
usoal  view  lensM  tohave  been  used,  the  landscape 
to  be  brightly  lighted,  the  time  of  year  to  be 
spring  or  sumsser,  and  the  time  of  day  moming  or 
uoon« 


XEDICAI.  ELECIfLICITT.* 

By  D».  W.  H.  Stomb  ud  Dr.  Vfuaaa  KitsKB. 
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'JEn>ICAL    electricity,  said   Dr.  Stone,    who 

.    read  the  paper,   had  been   up  to  now   a 

heterogeneous  mixture  of  loose  statements,  doubt- 
ful dii^osis,  and  erroneous  tiierapeutics.  Wi^ 
hysteria,  Metallotherapy,  and  magnetic  applisaces, 
they  did  not  propose  to  deal .  Science  is  in  far  too 
elementary  a  state  to  see  throogh  these  obscure, 
though  real  phenomena.  Probably,  the  key  to  the 
great  enigma  of  the  connection  between  eteotricity 
and  nerve  force  had  yet  to  be  found.  The  bold 
statement  that  **  eleotricity  is  life'*  ia  demonstrably 
false  in  many  partisulars»  Speaking  generally, 
medical  eleotrsaity  had  suffered  from  ita  exshuise 
handling  by  physiologists  and  physieiens,  whe 
might  receive  valuable  help  from  physicists ;  indeed, 
the  writers  of  the  paper  were  actually  soliciting 
such  assistance  at  the  hands  of  this  young  and 
active  soeie^. 

The  speaker  proceeded  te  divide  the  forma  in 
which  ^efsctricity  had  beeui  used  medically  inte  four, 
namelyi— (I)  continuous  cuireats,  (2)  coatiattous 
cunentajuade  to  intermit  (3)  indueed  currents, 
termed  generally  **  Faradisation,*'  (4)  statical 
eleotacity.  The  last  of  these  was  the  first  employed, 
but  it  had  given  the  least  satisfactory  results  of 
any.  The  third  method  had  been  far  the  most 
deeply  studied.  Dachenne's  great  work  on 
Localised  Electrisation  eariy  drew  attention  to  this 
d^Ntftment.  That  genuine  and  indefatigable  ob- 
seevsr  was  ablate  point  out  so  many  definite  diag- 
noses, and  to  isolate  so  many  new  nervoas  and 
musenlar  diseases  by  means  of  the  indiaotion-ooil, 
that  to  this  instrument  had  besn  given  somewhi^ 
excessive  prominence  aa  a  therapeutic  agent. 
Physiologists  had  also  found  in  it  a  convenient 
stimulant  for  testing  the  action  of  nerves  and  the 
irritability  of  muscle-;  perhaps  also  the  localisation 
of  brain  functions.  Heaoe  muscular  oontrastiea 
and  the  action  of  intermittent  currents  in  alternate 
directions  had  been  too  much  relied  on  as  evidence 
of  activity. 

Before,  however,  a  single  step  could  be  taken  in 
this  scientific  paUi,  we  must  have  some  tolerably 
accusatemode  of  measuring  the  agent  we  are  em- 
ploying^ It  is  obvious  that  the  units  used  should 
be  aa  far  as  possible  those  generally  adopted  in  the 
scientific  world.  To  begin  with  resistance :  This 
in  the  human  body  ia  singularly  great,  and  is 
especially  located  m  the  epidermis,  which,  when  \ 
dry,  is  an  excellent  insulslor.  Wetting  it  with 
sulphate  of  zinc  or  common  salt  diminishes  this  re- 
sistance very  materially ;  though  even  when  care  is 
taken  in  this  respect,  the  residufil  opposition  to  a 
current  is  large^  From  hand  to  hand  it  is  usually 
about  6000  ohms.  In  the  larger  bulk  of  the  trunk, 
from  the  sacrum  to  the  nape  of  the  neek,  it  never, 


•  Abstract  of  a  paper  "On  Mu iaurement  in  the 
Medical  Application  of  ElecUicity"  read  before  the 
Bode  7  of  Tei^T<^pb  Engineers  and  Electricians. 


even  after  long  wetting,  sinks  mach  under  1,500 
ohms.  That  of  the  head,  from  nape  to  forehead,  is 
about  2,000  ohms.  In  one  case  it  was  more  pre- 
cisely 1,930  ohms,  in  an  adult,  and  in  another,  a 
child,  2,600  ohms.  The  resistance  of  different 
tissues,  though  not  exaetly  to  the  preseat  purpose, 
had  been  studied  by  Prof.  Eckhard,  who  stated 
that  muscle  was  the  best  conductor,  and  that  this 
being  taken  as  a  unit,  cartilage  would  have  a  re- 
siatauce  twice,  tendons  and  nerves  about  2*1,  and 
bone  nineteen  times  as  great.  Hatteueci  states 
that  muscles  conduct  four  times  as  well  as  nerves, 
brain,  or  spinal  cord.  The  resistance  of  the  skin 
varies  from  day  to  day,  being  modified  by  moisture, 
and  by  the  fulness  of  the  capillanr  vessels.  In 
a  particular  case,  the  positive  pole  of  a  battery  was 
placed  on  the  sacrum  of  a  child,  and  the  other  on 
the  leg,  over  the  extensors  of  the  foot.  By  using 
the  same  current,  and  adding  quickly  a  known  re- 
sistance, the  resistance  of  the  body  was  at  first 
found  to  be  11,250  ohms,  which,  on  thoro^hly 
soaking  the  skin,  was  reduced  2,875  ohms.  Three 
days  previously,  the  reaistanoe  before  soaking  was 
13,000  ohms,  and  after  that  process  sank  to  3,000 
ohms.  Personal  idiosyncrasy  exercises  influence,  a 
delicate  skm  conduoting  better  than  one  which  is 
coarss*  The  face  and  iMOk  offer  theleait ;  the  sdee 
and  palma  the  greatest  resistance.  Disease  causes 
variation  of  conductivity :  the  skin  over  aff ^t^ 
muades  in  lead  paralysis  has  its  resistance  increased, 
while  in  many  old  cases  of  hemiplegia  it  ia  decreased 
to  a  greater  or  less  extent  according  to  the  amount 
of  aliophy  which  hat. taken  place. 

Tne  resistance  oiiWMele  in  disease  is  sometimes 
diminished,  sometimeaaAgsaented.  Augmentation 
takes  place,  at  the  coaw^Mnoemeut  of  degenerative 
changes,  from  the  int^swNr  conductive  power  of  fat 
to  that  of  healthy  muAtle*  In  a  case  of  infantile 
paralysis,  the  sound  leg;  had  a  resistance  of  2,500 
ohma,  the  affected  lea  of  3,250  ohnuk  In  a  wasted 
muscle  of  many  yea<7  standing,  the  enormous  re- 
sistance of  16,600  ohnMf  was  reached*  It  was  both 
easy  and  deairable.  te  moltipiy  fasts  suoh  as 
these. 

The  second  petlimMWiry  point  was  the  cunent 
which  coald  be  bowm^withiiaipit n1  ty,  Hereresidts 
were  very  dise(»dai)i*  In  the  thieeJiUal  cases  from 
touching  the  comhiotece  of  dynamonmachinea,  at  a 
music-hall,  in  the Buasiaft  Navy,  aa^at  Hatfield, 
the  neoeasaiy  f ac^f er  measnrementi  were  absent ; 
although  Dr.  SieoMM  hadshlM^M  he  had  often 
taken  a  cunent  swffoient  te.ppeddec  a  powerful 
Ught  with  impunilffc  In  acaae  xip«an  S;;.  Thomas*s 
Hospital,  a  curreiMii  of  50  *  milhiwebers  was  borne 
with  difficulty,  and  one  of  20  milliwebera  with  ease 
and  ffreat  benefit.  A  case  of  diabetes,  recorded  by 
Dr.  Stone  in  the  Frocudingt  of  the  British  Associa- 
tion at  York  in  1881,  took  about  10.000  micro- 
ampdres,  or  10  miUiwebeis,  through  his  hoad,  from 
nape  to  forehead,  after  some  practice ;  using  for  its 
production  from  15  to  20  cells  of  bicbxojiate 
battery.  The  particular  battery,  however,  mattered 
verv  little;  Ledanch^'s  bichromites,  and  zinc- 
carbons  with  sulphate  of  mercury,  all  act  well,  and 
need  not  be  of  Is^ge  size  or  small  resiatan  }e. 

In  consequence  of  the  high  resistance  of  the  skin, 
it  was  essential  to  ^ve  a  xm^q  size  to  the  poles 
employed  for  applyug  the  current,  &c.  Amalga- 
maled  zinc,  with  the  mixture  of  patterns  clay 
kneaded  wiUk  the  solution  of  common  salt,  used  in 
physiologioal  experiments,  laid  over  it,  was  per- 
haps theoreticaUy,  the  best;  but  powdered  carbon 
placed  ia  a  bag  and  immersed. in  aalt  and  water, 
answered  equaUy  well ;  or  the  surgical  appliance 
termed  Spongio-piline*  a  thick  felt,  bacluad  by 
indiarubocr,  through  which  a  well- tinned  copper 
wire  was  threaded,  so  as  to  encompass  its  whole 
circumference  without  anywhere  projecting  so 
as  to  touch  the  cuticle.  The  poles  could  hardly  be 
too  large. 

A  convenient  form  of  Thomson  galvanometer 
with,  graduated  shunts,  due  to  Dr.  Kilner,  was 
shown,  and  also  a  simple  but  effective  instrument 
for  producing  intermissiona  in  the  current  at  any 
required  interval  of  time.  This  apparatus  consiflted 
of  a  metronome  with  contact  pieces  dipping  into 
mercury  cups  at  each  oscillation,  a  condenser  being 
placed  under  the  instrument  to  get  rid  of  the  extra 
current,  and  so  to  equalise  the  physiological  effect 
of  the  making  and  breaking  currents. 

The  meaourement  of  induced  currents  presented 
considerable  difficulties.  The  Conference  at  Paris 
had  reoommended  the  use  of  standard  induction 
coils,  but  this  method  does  not  give  any  but  arbi- 
tnuy  measures.  Dr.  Stone  had  tried  and  showed 
a  vacuum  tube,  in  which  the  teuBion  of  air  could 
be  varied  by  combinin|(  it  with  a  barometric 
column  and  a  movable  cistern.  This  gave  a  ready 
means  of  varying  the  force  of  the  discharge,  by 
using  it  as  a  ahunt  of  variable  resistance,  and  had 
the  mteresting  results  of  shuntiiig  the  *' make- 
current  '*  at  a  dsfioite  point,  wkUe  allowing  the 
"break -current,'*  wbichis  about  six  times  str^uger, 
to  p^s  between  the  platinum  pDiuts ;  thu9  obr4liiiog 
an  mduced  current  in  one  direction  only.  Latterly 
he  had  adopted  also  condensers  of  definite  capacity 
charged  to  definite  poteutiald.  The  writers  were, 
however,  still  experim renting  with  another  method, 
depending  on  Sir  W.  Thomson's  determinations  of 


78 


SNGLIBH  MBGHANIO  AND  WOBLD  OV  BGIENGB:  No.  888. 


Mabch31,1S82. 


■puk  length.  The  most  prmetical  method  at  present 
teemed  to  be  to  p««  a  contmnoiii  ennent  of 
measured  strength  through  an  automatic  oommn- 
tator,  which  at  alternate  oscillations  diyerted  it  in 
one  and  the  other  direction.  If  there  was  anj 
real  physiological  ralne  in  rapid  rerersals  of  direc- 
tien,  as  was  claimed  hj  some  experimenters,  it 
oould  thos  be  secured,  without  the  use  of  an  induc- 
tion eoO.  Another  form  of  rotating  commutator 
was  also  sbown^  in  which  an  ebonite  cylinder, 
pressed  on  by  six  springs,  at  each  quarter-turn 
ooonected,  first,  the  condenser  to  the  battery,  so  as 
to  charge  it,  and  then  discharged  it  through  the 
patient.  To  obriate  the  necessity  of  employing  a 
large  battery  with  the  condenser  arrangements, 
Pl^t^*s  seoondsjy  battery  oould  be  charged  in 
parallel  position  from  a  small  number  of  GroTe*s 
eells,  and  diicharged  through  the  condenser  in 
series.  In  all  these  contrifmnoes,  howerer,  as  the 
eurrent  gained  in  tension,  it  seemed  to  low  some- 
what in  chemical  and  catalytic  power,  and  to 
"ate  gradually  to  the  static  form. 


SKTZ'S  IMPBOVES  PUfVCH. 

THE  accompanying  engraving  represents  a  new 
form  of  punch  for  puncMng  either  iron  or 
steel  plates,  made  by  B.  E.  Diets,  of  56,  Fulton  • 
street.  New  York.    This  punch,  says  the  American 


pulley  on  the  other.  The  slide -Talre  is  carried  in 
a  casmg  at  the  foot,  and  the  whole  is  mounted  on 
a  hollow  iron  bate.  The  cylinder  itself  is  planted 
on  the  base,  and  occupies  the  lower  part  of  the 
pillar  or  case,  the  crank  worldng  in  the  upper 
portion.  It  will  be  understood  that  by  this 
anmngemant  there  is  a  large  air-(*paoe  all  around 
the  ejUnder,  and  following  each  stroke  of  the 
piston  a  strong  current  of  air  passes  through  the 
spMice,  thus  keepins  the  explosion  chambw  cool 
without  the  use  of  water.  For  simplicity  thii 
engine  is  unexcelled,  and  as  it  occupies  but  little 
room  (a  half-horse,  3ft.  by  2ft.  4in.  on  the  floor, 
and4ft.  llin.  to  top  of  flywheel)  and  requires  no 
lubrication  to  either  ralye  or  piston,  it  will  oom- 
mand  itself  to  all  who  have  occasional  use  for 
'*  power."  The  engines  are  made  from  one-man 
up  to  four  horse-power,  and  a  two-man  is  said  to 
cost  only  three  farthings  an  hour  when  working  to 
its  full eu)aei^r— two-man  being  the  "nominal" 
power  onnr.  The  parts  are  all  made  to  gauge  and 
are  interchangeable;  they  are,  with  the  exception 
of  the  flywheel,  pulley,  and  slide-rod,  inclosed  in 
the  case,  and  are  thus  out  of  harm's  way.  In  fset 
for  simplicity  the  **  London  "  leayes  nothing  to  be 
desired. 


8GIENTIFIG  NEWS. 


MachinUi,  as  shown  at  A,  is  first  turned  up  to  the 
desired  finished  size  to  fit  the  die  B,  the  same  as  in 
making  ordinary  punches.  TheiL  by  a  special 
attachment  to  the  lathe,  a  peculiar  shoulder  is 
turned  upon  the  punch,  as  shown  at  G,  leaying  two 
high  edges  and  two  depressed  edges  exactly  opposite 
each  other.  The  object  of  this  arrangement  is  to 
punch  and  ream  a  hole  perfectlj  pmllel  at  one 
operation.  It  is  accomplished  m  the  following 
^way  :  The  lower  part  of  the  punch  passes  through 
the  iron  and  pushes  out  the  wsd,  after  which  the 
cutting  edge  around  the  side  passes  through  and 
trims  the  hole  smoothly  to  an  exact  standsfd  size. 
It  has  been  known  for  years  past  that  the  common 
punch  in  general  use  lias  a  very  damaging  effect 
upon  the  iron  and  steel  plates  punched  by  it.  For 
instance,  in  punching  holes  for  fin.  rivets  through 
iron  plate  iin.  thick,  thediameter  of  theholeonthe 
lower  side  of  the  sheet  will  be  generally  from  l-16in. 
to  3-32in.  larger  than  the  prunch. 

In  punchi)^  common  iron  with  the  ordinary 
punch,  the  iron  will  be  torn  so  as  to  leave  sharp 
ragged  edges;  but  in  a  hole  punched  with  the  new 
'form:  of  punch  the  aides  will  be  found  parallel. 
Another  distinguishing  feature  is  that  the  surface 
of  metal  in  the  nole  is  condensed,  so  that  it  is  much 
harder,  and  will  resist  the  shearing  action  of  exces- 
sive strain  upon  the  rivet  even  longer  than  drilled 
plates,  the  punching  involving  much  less  expense 
th&n  drilling.  This  is  owing  to  the  fact  that  a  drill 
does  not  condense  the  metal,  neither  does  it  cause 
a  flow  as  is  the  case  with  the  Jenkins  punch.  In 
proof  of  this  statement  specimens  were  cut  from 
the  same  sheet  and  tested.  One  specimen  was 
drilled  and  riveted  whOe  another  was  punched  and 
riveted.  These  specimens  were  ^en  pulled  apart 
in  a  reliable  testrng-macbine  with  the  foUowins 
results:  Drilled  specimen  gave  way  or  shearea 
with  a  strain  of  39.2101b.,  and  the  one  punched 
with  the  Jenldns  punch  at  39,850,  while  another 
punched. with  the  common  punch  sheared  with  a 
strain  of  38, 8201b. 


THE  <* LONDON*'  QASENQINE. 

A  SIMPLE  end  compact  gas- engine,  known  as 
the  *' London,"  made  under  Hutchinson's 
patent,  has  been  on  viow  at  the  Building 
Exhibition  in  Ihn  A ;:ricultur.il  Hull.  In  outward 
appearance  the  en  zin*;  repennblea  a  pillar  of  castiron, 
eval  in  section,  with  a  flywheel  on  one  side  and  a 


LN  rapid  saccetaion  we  have  received  no  fewer 
than  four  Dun  Eoht  Circulars,  Nos.  45  to 
48,  tolerable  evidence  of  Lord  Crawford's 
method  of  distributing  astronomical  intelli- 
gence. They  all  refer  to  the  comet  discovered 
by  Mr.  Wells  on  March  18,  though  there  ap- 
pears to  be  some  doubts  as  to  the  date.  Science 
Observer  code' telegrams  have  been  received  from 
Dr.  J.  Palisa  and  from  Dr.  Oppenheim.  Ele- 
ments and  ephemeris  have  been  received  from 
Mr.  S.  C.  Chandler,  jun..  Profs.  Pickering  and 
Boss,  and  from  Dr.  floletsohek,  the  last  being 
the  latent.  We  g^ve  the  results  in  tabular 
form: — 

C.  P.  and  B.  H. 

T  =  June  1-42.        June  16*76.  June  8*61. 

X  -  ^  =  222**  19'         202°  67'  211*'  66' 

^  =  200°  U'         206°  40'  203**  34' 

i  =    70°  6l'  74'  47'  72°  51' 

log.  q,  =    7-7782  90267  8  6484 

The  ephemeris  for  Greenwich  midnight,  April  2, 
U  about  K.A.  18°  20' ;  N.D.  41°  68'.  Mr.  Lohse 
says  the  comet  is  moderately  bright,  has  a 
straight  tail  abont  6'  long,  almost  exactly  pre- 
ceding.  Dr.  Oppenheim  says  the  nudeas  U 
tolerably  well  defined  and  round,  less  than  1'  in 
diameter,  as  bright  as  an  8th  mag.  star,  with  a 
tail  lees  than  half  a  deg^^ee  in  length.  The 
comet  is  increasing  in  brightness. 

Preparations  are  being  made  for  the  observa- 
tion of  the  total  edipse  of  May  17th.  The 
French  will  probably  have  two  expeditions, 
as  M.  Bisohonsheim  has  promised  to  pay  the 
expenses  of  an  expedition  to  Egypt.  The  most 
suitable  spot  for  observatioiis  appears  to  be 
about  sixty  mUes  north  of  Luxor,  but  the 
central  line  passes  very  near  Ba^ad  and 
Teheran,  where  the  duration  of  totality  will  be 
half  a  minute  more  than  at  Luxor.  It  will  be 
seen  that  there  is  little  choice  of  roots  for  ob- 
serving, and  as  this  eclipse  and  another  that  will 
be  visible  in  Brazil  are  the  only  ones  during  the 
present  century  in .  which  the  son  will  have 
sufficient  altitude  at  accessible  stations  for 
making  useful  observations  of  the  corona,  the 
opportunity  will  not  be  lost. 

Prof.  E.  Bay  Lankester,  M.A.,  F.R.S.,  has 
been  appoint  3d  to  the  chair  of  natural  history 
in  the  University  of  Edinburgh.  Sir  Wyville 
Thomson,  it  may  be  remembered,  resigned  this 
chair  last  year. 

Mr.  J.  Baillie-Hamilton*s  new  harmonium  or 
reed  instrument  has  been  on  view  at  Harrow 
^School,  and  on  Saturday  the  Premier  paid  a 
visit  in  the  company  of  the  Prinoess  Louise. 
The  instrument,  it  is  understood,  will  be  used 
temporarily  in  Westminster  Abbey.  The  various 
sta^  in  the  development  of  this  instrument 
have  been  described  ia  our  pagee  under  the 
heads  of  String  Organ  (see  p.  225,  No.  685)  and 
Constrained  and  Free  Reeds.  The  original  idea, 
to  vibrate  a  string  by  means  of  wind,  by  attach- 
ing it  to  a  reed,  has,  we  understand,  been 
abandoned,  and  Mr.  Hamilton  now  uses  free- 
reeds  in  groups  of  three,  connected  by  a  "  bridge," 
which  BO  modifies  the  individual  tones  as  to 
produce  a  single  note  of  ^reat  sonorousness  and 
purity.  The  defect  of  the  instrument  is  slug 
gishness,  which  may,  however,  be  overcome. 


6ri£com*.s  little  dynamo-machine,  or  eleotro- 
motor,  whiioh  we  described  on  p.  387,  No.  623, 
is  now  shown  at  the  Ciystal  Palace,  in  the 
Eastern  gallery,  driving  lathes  and  lewing* 
machines.  The  current  is  obtained  from  a 
bichromate  battery  with  large  oeUs. 

The  Eastern  Electric  Light  and  Power  Go. 
have  obtained  a  concession  of  the  waterfall  at 
Penang,  and  are  erecting  special  machinery  to 
utilise  the  power  for  generating  electricity  for 
lighting  and  other  purposes. 

In  an  experimental  train  on  the  Eastern  Bail- 
way  of  France,  a  Gramme  machine,  driven  by 
belting  from  the  axle  of  the  guard's  van,  was 
found  capable  of  keeping  the  Maxim  lamps  faidj 
incandescent  when  the  train  travelled  at  a  fair 
speed.  Accumulators  were  used  for  supporting 
the  light  when  the  train  slackened  or  st<iped. 

A  method  of  increasing  the  resistance  of  iron 
to  torsional,  tensile,  and  transverse  strains  has 
been  patented  by  M.  S^gntn,  of  Paris.  The 
metal  is  raised  to  a  cherry-red  heat,  and  is  tben 
plunged  into  a  mixture  of  sulphuric  aoid  and 
water,  equal  parts.  The  iron  is  alio  wsd  to 
remain  in  this  bath  until  its  temperature  is 
cednoed  to  that  of  the  liquid,  and  is  then 
plunged  into  hot  water. 

Edison  has  patented  an  eleotrio  railway-brake, 
which  consists  of  a  metallic  disc,  fixed  on  the 
axle,  and  which  runs  partly  between  the  cheeks  of 
a  large  horseshoe  field-magnet.  When  the 
circuit  is  made,  a  resistance  to  the  motion  of  the 
disc  is  created  and  the  train  is  brought  to  vest. 

On  Wednesday  last.  Prof.  S.  P.  Thompson 
delivered  another  lecture  at  the  Crystal  PaUoe, 
this  time  **  On  the  Electric  Transmission  of 
Power,"  in  the  course  of  which  he  dwelt  upon 
the  want  of  economy  in  the  steam-engine,  and 
the  power  that  might  be  used  for  electrical  por- 
poees  in  tidal  flows  now  allowed  to  nm  to 
waste.  The  subject  is  an  important  one,  and 
demands  attention  for  several  reasons. 

The  Institution  of  Naval  Architects  held  its 
meetings  this  week  at  the  rooms  of  the  Soeietj 
of  Arts,  on  Wednesday,  Thursday,  and  Friday. 
The  papers  read  were  mainly  of  a  technittl 
character,  but  some  have  an  interest  for  all 
workers  in  steel. 

A  new  method  of  tempering  metals,  espeeiaUy 
steel,  has  been  brought  before  the  Paris 
Academy  by  M.  C16mandot.  It  consists  m 
heating  the  metal  to  a  cherry-red,  oom|>res8ing 
strongly,  and  keeping  under  pressure  till  com- 
pletely cooled.  Steel  thus  acquires  exceesiTS 
hardness,  and  such  molecular  oloienessand  fine- 
ness of  strain  that,  when  polished,  it  looks  like 
polished  nickel.  Like  steel  tempered  in  the 
usual  way,  it  can  be  permanently  magnetised; 
at  least,  pieces  of  the  Gower  and  Ader  tele- 
phones, magnetised  more  than  three  months 
ago,  have  kept  their  magnetism  perfectly. 
Compression  being  an  operation  which  can  be 
measured,  g^raduated,  brought  and  kept  within 
set  limits,  one  can  temper  at  such  and  sofih  a 
pressure,  just  as  one  may  work  with  such  and 
such  a  pressure  of  steam.  M.  Cl^mandot 
operated  with  various  steels,  and  found  the 
idlevard  steels  greatly  superior  to  othem. 
Metallurgista  and  electricians  will  doubtlesa  be 
glad  to  cultivate  the  new  field  which  this  method 
opens  up. 

M.  Pianta,  manager  of  the  General  Company 
of  Telephones  ia  Italy,  has  the  intention  of 
transmitting  from  Venice  to  Milan  the  opera  of 
<  <  Lohennin,  * '  now  being  performed  at  thef onner 
place.  He  has  introduced  improvements  into 
his  transmitters,  which  increase  their  power 
considerably,  so  that  they  have  been  used  for 
distances  of  120  kilometres  (say  75  miles)  with- 
out diminution  in  distinctness  of  the  sonnds 
transmitted.  The  lobby  of  the  Scala  Theatre 
Rojal,  in  Milan  (which  has  the  lax^t  stage  m 
Italy)  has  lately  received  92  Edison  electric 
lamps,  in  place  of  as  many  gas-jets.  This  light 
is  to  be  extended  to  the  corridors. 

The  book-production  of  Germany  again  in- 
creased last  year,  but  only  about  \\  per  cent,  oa 
the  previous  year,  in  which  14,941  new  works 
appeared.  The  total  number  of  books  and  maps 
last  year  was  15,191.  Educational  literature, 
and  books  for  young  people  generally,  take  t^ 
first  place  with  2,414  worki  (though  this  is  33 
less  than  in  1880).  There  were  1,472  works  on 
theology,  1,469  on  jurisprudence,  politics,  and 
I  statistics,  and  1,220  on  belles-lettres. 


Uarch  31,  1882. 


INGUSH  MBGDOANIO  AND  WOSLD  OV  BCHENGB:  No.  888. 


79 


It  win  be  rememboTed  that  M.  Riohet  lately 
made  some  experiments  as  to  how  fishes  were 
tffeoted  by  chlorides  of  varioos  metals  put  in  the 
wttar.  He  has  now  tried  those  met>allio  sola- 
tianaoo  the  hearts  of  frogs.  It  appears  that 
thetoxioitj  or  poisonous  effect  is  not  related 
to  the  Atomic  weight,  even  in  metiJs  of  the  same 
Uadlj,  There  are  notable  differences,  too, 
from  the  results  wirJh  fishen ;  thus,  nickel,  which 
aoti  on  the  gills  of  fishes  less  than  copper,  iron, 
ind  potassium,  is  much  more  active  than  these 
metald  on  the  frog's  heart.  Copper,  which  is 
80  dangerous  to  fishes,  has  yery  httle  effect  on 
the  frog.  Thus,  the  opinion  is  confirmed,  that 
the  poisonous  effect  of  a  substance  Taries  accord- 
ing to  the  tissue  with  which  it  is  in  contact. 
Smid  of  the  metallic  chlorides  stopped  the  heart 
in  fljstole  (oontraotion),  some  in  diastole  (dilata- 
tion). The  method  by  which  M.  Riohet  arrives 
at  these  results,  as  also  that  of  M.  Paul  Bert  in 
another  set  of  experiments  (described  at  the 
mneuatice  of  the  Paris  Aoademy),  relating  to 
the  inflaenoe  of  the  nerves  on  the  lymphatic 
sTstem,  seem  to  be  of  a  type  with  which  our 
physiological  schools  are  happily  less  familiar 
than  the  Continental. 

Aoonvenient  apparatus  for  determining  the 
melting  point  of  easily-fused  metals  and  ^oys, 
his  been  lately  described  to  the  Berlin  Chemical 
Society  by  Herr  Liebermann.  The  commencing 
f  asion  of  a  small  column  of  the  substance  breaks 
an  electric  circuit,  so  that  a  bell  in  the  latter 
stops  zinging.  The  apparatus  comprises  a 
beaker-glass  with  cork  cover,  through  whioh 
pass  two  brass  bars,  connected  at  top  to  the 
battery  and  the  bell.  From  their  lower  ends  two 
platinum  rods  of  imequal  length  extend  down 
mto  oil ;  the  ends  of  these  bend  towards  each 
other,  and  support  in  oppositir  n  two  pieces  of 
pre  graphite,  between  whose  hollowed  surf  aces 
IS  Tertioally  held  the  small  cylinder  of  metal  or 
alloy.  A  thermometer  fixed  in  the  cover  dips 
in  the  oil.  The  beaker-glass  is  heated  from 
below,  and  the  thermometer  is  noted  when  the 
bell  ceases  to  ring.  Herr  Liebermann  gives 
nnmmoal  results  for  tin,  showing  the  vatidity 
of  the  method.  The  melting-point  of  tin  in  a 
stream  of  carbonic  add  and  m  air,  he  deter- 
mined with  the  same  apparatus ;  the  residts, 
though  quite  available,  were  not  quite  so  oon- 
oordant  as  when  oil  was  used. 

The  town  of  Saint  Etienne,  in  France,  is  sup- 
plied by  a  torrent  called  the  Furens.  the  waters  of 
which  are  barred  by  tw«  dams.  It  is  now  pro- 
posed by  M.  Conte-Granchamps  t3  utilise  the 
water  -  power  to  drive  small  Foumeyron 
turbines,  actuating  directly  some  dynamo- 
•leetric  machines,  with  a  view  to  providing 
Saint  Etienne,  about  8  kilometres  distant  (say 
5  miles},  with  both  motor  force  and  light.  The 
fall  is  about  133ft.,  and  the  daily  supply  is  such 
as  to  give  theoretically  some  617  horse-power, 
of  whioh  a  well- arranged  turbine  would  receive 
two-thirds,  or  400  effective  horse-power. 
Allowing  for  loss  by  conductors,  it  is  estimated 
that  about  200  effective  horse-power  would  be 
Qtilisable  at  Saint  Etienne. 

A  rich  and  very  extensive  deposit  of  iron, 
capable  of  yielding  as  much  as  70  per  cent.,  has 
been  discovered  in  Lapland. 

The  Manioipal  Council  of  Naples  have  ap- 
proved a  project  presented  by  M.  Lament,  for 
eonatruction  of  an  underground  railway  con- 
necting different  parts  of  the  town.  The 
line  will  not  be  wholly  subterranean.  Com- 
ptessed  air  will  be  used,  and  the  carriages  and 
tminels  will  be  lit  with  gas.  The  most  in- 
teresting  novelty  will  be  an  underground 
station  within  the  mountain.  This  station  will 
be  connected,  by  means  of  a  hoist,  wiUi  an  open 
railway  placed  above,  and  serving  the  villages 
on  the  top  of  the  moimtain.  Between  the 
station  at  the  top  and  the  subterranean  station, 
the  vertical  distance  will  be  more  than  240 
metres  (say  800ft.) 

For  the  public  lighting  of  Paris  45,815  gas- 
bniner<4  are  provided,  besides  63  electric  lamps, 
65  vegetable-oil  lamps,  and  293  mineral-oil 
Umpe.  The  total  consumption  of  gas,  public 
and  private,  in  1880,  was  209,915,941  cubic 
metres.  There  are  eleven  gasworks,  employing 
3,254  workmen,,  and  using  nearly  810  million 
tilogrammea  of  coal. 

The  boiling  temperature  of  ztnc  was  estimated 
at  1(H0*  C.  by  MM.  Deville  and  Troost.  M. 
Edm.  Beoqnerei,  however,  obtained  the  figure 


932®,  showing  a  wide  discrepance.  M.  VioUe 
has  lately  investigated  this  matter  by  a  new 
method,  and  he  confirms  M.  Beoquerel's  result, 
the  number  he  obtained  being  930°. 

Bouen  is  at  present  the  fifth  port  in  France. 
The  Chamber  of  Commerce  there  have  lately 
been  considering  the  question  of  electric 
illumination  for  uie  quays,  which  (on  completion 
of  works  now  in  progress)  will  have  a  total 
length  of  about  11,800ft.  on  the  two  sides  of 
the  river.  Careful  experiments  were  made  with 
the  Jabloohkoff,  Siemens,  and  Sautter  and 
Lemonnier  systems;  and  preference  has  been 
given  to  the  last  as  presenting  most  advantages 
with  regard  to  liffht  cast,  work  expended,  and 
carbon  consumed  by  the  lamps  per  hectare  of 
snrface.  (Particulars  of  this  competition  will 
be  found  in  AnnaUs  IndiutrielleSf  March  12th.) 
MM.  Siutter  et  Lemonnier  use  a  continual 
current  Qramme  machine  and  the  Serrin 
regulator. 

At  the  Technical  Society  of  Biga,  Prof. 
Pfuhl  recently  exhibited  a  (so-cal&d)  jute- 
velvet,  in  which  a  cotton  fabric  supports  a  hair- 
cover  of  jute.  This  cloth  (produced  in  a  way 
described  in  the  Deutsche  Ind.  ZeiU)  is  said  to  be 
well  adapted  for  articles  of  furniture,  curtains, 
&o.    It  is  not  attacked  by  moths. 

Mr.  Esterbrook,  superintendent  of  buildings 
in  New  York,  said,  in  course  of  a  recent  ex- 
amination with  regard  to  the  fire  at  the  World 
building,  that  there  ought  not  to  be  an  iron 
shutter  permitted  on  any  building  in  the  city. 
The  ^ect  of  these  shutters  is  to  prevent  fire- 
men getting  access  to  the  fire  till  it  has  become 
a  raging,  uncontrollable  furnace.  The  shutters 
might  be  of  use  in  narrow  streets  in  protecting 
a  building  from  fire  on  the  opposite  side ;  but 
they  shomd,  in  that  case,  only  be  closed  when 
danger  is  imminent.    In  general,  a  far  better 

Erotestion  is  a  soUd  shutter  made  of  wood,  and 
ned  on  both  sides  with  tin. 

We  last  week  referred  to  facilities  enjoyed  by 
the  public  in  Berlin  and  Hamburg  for  communi- 
cation by  telephone.  A  recent  report  by  the 
Telephone  Company  of  Zurich  shows  that  things 
are  in  a  still  more  advanced  state  in  that  Swiss 
town.  There  are  eleven  places  into  which  the 
public  may  enter,  and,  for  a  small  payment, 
converse  for  a  quarter  of  an  hour  with  any  of 
the  subscribers,  who  are  878  in  number,  con- 
nected with  two  central  stations.  Four  of  these 
telephone-chambers  are  in  tobacco-shops,  two 
in  post-offices,  and  the  rest  in  sundry  shops. 
Among  various  other  institutions  adopted  by 
this  enlightened  town  is  the  connection  of  the 
telephonic  system  with  the  central  telegraph 
system.  Thus,  any  subscriber  can  dictate  his 
telegram  to  the  telegraph  employ^,  and  so  gain 
the  time  which  his  domestic  would  otherwise 
take  to  convey  it  to  the  office.  The  Slate 
realises  an  economy  on  the  carriage  of  telegrams 
addressed  to  the  subaoribers.  During  1881, 
there  were  8,914  telegrams  transmitted  by 
telephone. 

The  droulatory  apparatus  of  star  fishes  is  one 
of  the  most  difficult  subjects  in  comparative 
anatomy,  and  it  would  now  appear  from  re- 
searches by  MM.  Perrier  and  Poirier,  that  the 
savants  who  have  studied  it  have  been  quite 
mistaken.  The  star  fish  has,  in  fact,  no  drou. 
lation,  properly  so  called.  What  was  taken  for 
a  heart  is  merely  a  gland,  and  the  supposed 
vessels  are  merely  folds  of  an  internal  mem- 
brane limiting  the  radial  prolongation  of  the 
general  cavity  of  the  body. 


A  NEW  apparatus  for  the  determination  of 
melting-points  has  been  described  by  Mr.  C.  F. 
Cross  ana  E.  J.  Sevan.  The  apparatus  consists  of 
a  small  platform  of  thin  f errotyjpe  iron  or  silver, 
having  an  opening  for  the  reception  of  a  thermo- 
meter bulb  and  a  small  indentation  or  depression 
about  l'5ami.  deep  and  2mm.  in  diameter.  A  very 
small  quantity  of  the  substance  is  melted  in  the 
little  depression,  and  while  still  liquid  a  thin 
platinum  wire,  bent  like  an  L  and  fused  in  a  glass 
tloat,  is  immersed  in  the  liquid  and  held  there  until 
the  substance  solidifies.  A  thermometer  is  then 
inserted  in  the  opening,  and  the  whole  apparatus 
plunged  under  mercury.  The  meroory  is  gently 
heated,  and  the  thermometer  carefully  watched. 
As  soon  as  the  substance  melti  the  fioat  rises 
instantly,  and  the  temperature  is  noted.  Stirring 
is  unnecessary,  the  whole  of  the  substance  is 
surrounded  with  mercury,  and  the  attention  can  be 
conceutrated  on  the  thermometer. 


LETTEBS  TO  THE  EDITOfi. 

•-•-• 

[  We  do  not  hold  ourgefvs  renponnhlf  for  the  rpinioiu  o/ 
our  e yrretpondents.  Tht  Editor  rf^pf.ct/ulljf  requ«9t»  thitiM 
eommwneationt  should  be  drawn  up  <u  briefljf  aa  j»0«tM«.] 

All  communications  should  he  addrexsei  to  the  Bditok  o/the 
EvousR  MacRA.Kio,  31,  Taviatock-strut,  CovetU-garden, 
W.O. 

All  Cheques  and  Post-office  Orders  to  he  made  P^gahU  tp 
J.  Passxoeb  Bowabds. 

•,•  In  order  to  facilitate  reference.  Correspondents,  Vfhen 
speaJeinff  of  anjf  Letter  prevwusly  inserted,  vnU  oblige  hjf 
mentioning  the  number  of  the  Letter,  as  well  as  the  page  en 
which  U  appoars. 

"  I  wonld  hare  ereryone  write  what  he  knowa,  and  aa 
much  as  he  knowi.  but  no  more  :  and  that  not  in  this 
only,  but  in  all  other  Bubjeots :  For  snoh  a  penon  mmj 
have  some  particular  knowledge  and  experiaooe  of  the 
nature  of  such  a  person  or  sucE  a  fouotain,  that  aa  to 
other  thhigs,  knows  no  more  than  what  everybody  does, 
and  yeL  to  keep  a  dutter  with  this  little  plttanob  of  his, 
will  unoertake  to  write  the  whole  body  of  ph^oks :  a  vice 
from  whence  great  inoonTeaiences  derive  their  original." 
— Mgntaignefe  Essays. 

<•» 

THB  PIiANBT  ICABS  IV  1881-2. 

[19858.J~I  HAD  not,  till  this  morning,  met  .with 
any  published  observations  of  Mars  during  the 
recent  opposition :  those  with  which  I  have  Just 
been  favoured,  through  the  esneoial  kindness  of 
Sig.  Schiaparelli,  have  surprised  me  exoeedinffly ; 
and  I  hasten  to  communicate  a  brief  notice  of  them 
to  your  columns  Tour  astronomical  readers  are 
aware  that  during  the  opposition  of  1877-8  this 
celebrated  observer  detected,  with  an  achromatic 
of  exauisite  sharpness  by  Merz,  and  in  the  pure 
sky  of  Milan,  a  number  of  narrow,  dark  strMks, 
interaeoting  the  so-called  continents,  which  have 
been  from  their  a8i>ect  termed  <*  canals,"  though 
many  of  them  attain  the  breadth  of  our  Bed  8m. 
These  had  been  seen  in  part  by  Green,  at  Madeira, 
but  not  conndered  of  sufficient  distinctness  or 
permanence  to  be  admitted  into  his  chart; 
and,  in  fact,  it  was  not  till  after  his  de- 
parture from  Madeira  that  they  had  been 
folly  recognised  at  Milan :  it  has  been  shown 
also  by  Dr.  Terby,  of  Louvain,  that  several 
of  them  have  been  represented  from  time  to  time, 
in  the  drawings  of  different  observers.  In  1879-80 
they  were  all  but  one  recovered  by  Schiaparelli, 
who  has  given  them  in  a  collective  map.  In  the 
last  opposmon,  when  favourable  weather  compen- 
sated for  the  planet's  greater  distance  from  the 
earth,  he  not  only  retraced  the  whole  of  them,  but 
found  twenty  of  the  number  doubled  by  parallel 
dark  lines  at  a  greater  or  less  distance,  covering  the 
equatorial  reffion  of  the  planet  with  a  gigantic 
network ;  and,  in  conjunction  with  some  other 
singular  changes,  tending  to  show  that  the  idea  of 
a  cfose  analogy  between  that  globe  and  our  earth 
will  not  be  much  longer  enter^Uned. 

March  28.  T.  W.  Webb. 


THB  8EAB0K  FOB  OOBSTS. 


^  I.]— Thb  Americans— always  foremost- 
have  just  commenced  a  systematic  plan  of  eomet- 
seeldng.  Hitherto  observers  have  worked  inde- 
pendently of  each  other,  and  a  sood  deal  of  useless 
sweeping  has  resulted  by  several  observers  watch- 
ing the  same  regions.  This  state  of  thim^  has 
now  been  obviated  by  an  arrangement  givmg  to 
eadi  observer  a  special  district  for  exploration ;  in 
fact  the  American  comet-seekers  have  been  formed 
into  a  well  oreanised  and  efficiently  equipped 
association,  which  gives  promise  of  most  important 
results. 

It  is  now  proposed  to  begin  observations  in  this 
country  on  a  plan  of  somewhat  similar  character, 
as  soon  as  the  moon  has  left  the  evening  sky  at 
the  end  of  the  first  week  in  April,  and  I  shall  be 
glad  to  hear  from  any  of  your  astronomical  readers 
who  may  desire  to  take  part  in  the  observations.  We 
may  be  certain,  in  the  event  of  a  new  discovery,  of 
valuable  assistance  from  Lord  Crawford's  Obser- 
vatory at  Bun  Echt,  where  accurate  positions 
would  be  secured  as  early  as  possible. 

I  have  arranged,  in  conjunction  with  Mr.  A.  S. 
Williams,  of  Brighton,  to  examine  certain  regions, 
a.m.,  and  p.m.,  but  neither  of  our  positionB  com- 
mands a  good  view  of  the  SW.  sky,  so  that 
unless  another  observer  is  found  to  take  char^  of 
this,  a  most  likely  region  will  have  to  be  onutted 
from  scrutiny.  W.  P.  Denning; 

Ashley -down,  Bristol*  March  25. 

BBiaHTNBSS  OF  STABS-AXTBOBA. 

[19860.1—1  THAKK  "  F.R. A.S."  (letter  19608,  p. 
360,  Vol.  XXXIV.),  for  taking  so  much  trouble  on 
my  account,  and  apologise  to  him  for  having 
unwittingly  imposed  upon  him  a  <*  weary  task.** 
The  list  he  gives  from  Lee  Etoiles  is  interesting. 
At  first  sight,  Flammarion's  estimates  seem  to 
disagree  with  Sir  J.  Herschel's ;  but  as  the  former  has 
made  Arotorus  =  I'O,  and  the  latter  Capella  =  1*0, 
and  as  the  difference  between  the  stars  is  according 
to  both  the  same,  the  discrep»ancies  are  for  the  most 
part   easily   explained;   with   the    difference  of 
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gtudud,  Flammarion's  estimates  would,  easier U 
panbm^  bo  about  a  quarter  of  a  magaitude  lower 
than  Sir  J.  Herschei's.  Bailing  the  magnitudes 
■Migiied  by  the  French  astronomer  by  *3,  we  find 
that  the  dmereaoa  of  light  between  Arcturus  and 
OapaUa,  AUebaran,  Procyon,  Altaii,  e  Oiionis,  « 
Pienei,  respectively,  is  Tery  much  the  same  now 
aaitwaain  1837.  (This  would  seem  to  indicate 
that  the  magnitudes  of  these  stars  are  unchanged) 
and  that,  therefore,  they  are  trustworthy  <*  com- 
paiison  stars.**)  But  in  the  case  of  the  following 
stus,  the  discrepanoies  between  the  measures  of 
the  two  obesrvers  are  striking : — 
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Are  any  of  these  stars,  then,  yariable  ?  It  has 
been  suraiec^ed  that  7  Cygni  is. 

Capma.^1  pointed  out  in  my  last  letter  that  Sir 
J.  Hersohd  considered  this  star  slightly  variable. 
The  faet  that  Prof.  Pickering  (19072,  p.  542,  Vol. 
XXOV.)  makes  the  difference  bettreen  it  and  a 
Panel  1*5,  while  Fiammarion  makes  the  difference 
only  '9,  seems  to  point  to  an  increase  in  its  light. 

3  Jburt.— In  Frof.  Pickering's  letter,  3  Tauri 
and  a  Persei  are  rated  equ&l.  Sir.  J.  Herachel 
made  the  former  '21  fainter  than  the  latter.  I  think 
tUs  star  has  increased  in  light  since  last  autumn ; 
at  that  date,  it  seemed  to  me  to  be  distinctly  in* 
l^or  to  a.  Persei ;  but  at  present  it  seems  to  be 
nrther  brighter. 

AU  such  instaneee  of  possible  variatioa  are  im- 
portant, in  view  of  the  Astronomer  Royal's  sug- 
saition  that  most  stars  may  be  slightly  variable. 
1  had  often  suspected  so  myself,  loeg  baore  read- 
ing the  report  of  the  November  meeting  of  the 
B.AJ9.  inie  Astronomer  Boyal's  plan  of  a  '*mean" 
of  many  stars  being  taken,  seems  good ;  but  how 
it  the  *'  mean  "  to  be  measured  and  employed  ? 

Aumra,  1881,  Oct.  23.— At  night,  vmt  cloudy  ; 
wheadouds  oleaced  auroral  glow  ooula  be  seen, 
extending  over  great  part  of  sky. 

Ooft.  24. —Auroral  glow ;  similar  to,  but  fainter 
than,  previous  evening's. 

Not.  23.— Bright  Aurora,  which  lasted  from 
6  p.m.  to  10  p.m.  About  8h.  10m. ;  the  aroh  pre- 
Moted  the  curious  appearance  of  being  bent  down- 
wards a  little  to  E.  Kit  the  highest  point. 

Nov.  24.— In  evening,  auroral  glow  seen  between 
dondf. 

Kov.  25. — ^Faint  auroral  glow  along  horizon. 

1882,  Feb.  20.— About  9  p.m. ;  a  greenish  glow 
of  aurora  suddenly  appeared  in  W.N.W.,  con- 
tinoad  three  hours,  as  a  bright  band  spreading  far 
aloog  hortson.    Did  not  se^  out  any  streamers. 

liHToh  8.— 11.12  p.m.;  band  of  ausorai  light 
MrcMaN.W.  honaon. 

aia^gow.        B.  ICaiUaad  Baird  OemmilL 


8TA&  XA0HITTTDBS  B7  SBaXTSNOBB— 
TO  KB.  T.  S.  B8PIK. 

[19W1.]— If  you  would  explain  in  detail  the 
method  von  adopt  in  estimating  star  magnitudes^ 
it  would  no  doubt  be  useful  to  many  readers. 
Yoor  letter  (19554,  p.  400)  is  very  interesting,  but 
the  eaptessioa  **  simple  sequ^neiirg"  conveys  a 
▼sty  vagne  idea  of  your  mode  of  workfoig.  Do 
yon  nel^need  to  know  the  ma^itudes  of  many  of 
a  grcmp  of-  stars  to  begin  with  ?  Please  give  all 
details*  Opem-QlsMe. 

ADJUSTKSHT  OF   KIBIIOBS. 

[19862.1— I  BID  not  reply  to  the  letter  of  Mr. 
Baren  (l(wO&),  supposing  that  someone  mi^t  sug- 
gest seme  means  of  adjusting  the  large  muror.  1 
agiee  so  entirely  with  bim  that  it  i»  an  important 
elsBBen*,  that  I  was  astonished  to  find  that  it  had 
been  neglected  by  any  of  our  amateurs.  My 
enetienoe  leads  me  to  the  ocsraloston  that  unlsM 
oo^the  adjustments  are  as  perfect  as  possible,  the 
instrument  will  not  perform  welL  My  plan  is,  to 
put  a  stop  into  the  month  of  the  tube  (say  for  a 
I2in.  mirror)  with  an  aperture  of  ll|in.  On 
looking  through  the  ad  justing -tube,  with  the  small 
hole  at  the  eye  end,  but  not  at  th«  inner  end,  you 
see  this  stop  as  a  thin  ring  projected  upon  tbr 
image  ol  the  mirror.  If  theimnge  of  the  stop  \- 
not  concentric  with  the  image  of  the  mirror,  adjust 
the  large  cell  until  it  is  so.  This  will  have  sligtitl} 
altered  the  adjustment  of  the  fiat  Bead  just  the 
flat,  and  then  readjust  the  large  mirror,  if  tb<^> 
Image  of  the  nog  is  not  conctntrio;  in  two  or 
three  tzials  you  will  get  jour  adjustments  tolerably 
asaot.    It  cannot  be  too  strongly  impressed  upon 


the  minds  of  the  possessors  of  reflectors  that,  on 
fine  nights*  if  the  large  mirror  is  good,  its  definition 
ought  to  be  e<|ual  to  that  of  a  refractor.  If  it  is 
not  so,  if  theve  u  any  inequality  in  the  ooneentrie 
rings,  be  sure  .the  adjustments  are  at  faiUt.  With 
mine,  a  12in.,  by  Oalver,  and  a  Steinheil 
piism,  which  is  immensely  more  difi&cult  to  adjust 
than  a  flat.  I  have  seen,  on  fine  nights,  stars  of  the 
second  and  third  magnitudes,  without  a  concentric 
ring— a  Herculis,  7  Aadronkede,  and  such  like. 
Some  tfane  age  a  young  friend  was  in  my  observa- 
tory, and  I  Mt  tlie  teletoope  upon  Castor.  I  asked 
him  wkal  he  saw?  Hesaid,  <aseetwobciUfaat 
round  dots."  I  replied,  '*Yes;  and  yon  oenldnt 
have  given  bettei  testimony  to  tbe  beauty,  of  the 
mirror,  and  the  perfection  of  its  adjustnmt,  thoa 
you  have  given  by  that  remark." 

H.  S.  Godfrey. 
St  Bartholomew's  Vicarage,  March  21. 

TELBSCOPBS   B7   TKB    « OLD 
UASXBBS." 

[19863.]— Will  you  allow  me  to  ask  such  of 
your  readers  as  possess  telescopes  by  the  earlier 
makers  to  assist  me  in  obtainm^  partieulaiv  of 
them  ?  Though  every  year  beoommg  more  scarce, 
there  are  probably  stUl  in  existence  many  fine  old 
instruments,  of  whose  performances  we  read  in  the 
writers  of  the  latter  part  of  the  laat  oentuiy  and 
besinning  of  this  ? 

I  may  particularly  mention  the  '*  Beauderc " 
refractor  by  Peter  Dolloud,  with  triple  object- 
glass  ;  the  Idin.  aperture  Cassegrain  by  Tulley ; 
Uke  5in.  apterture  refractor  by  Uie  same  maker; 
Short* s  O^in.  Newtonian,  made  for  Greenwich  Ob- 
servatory ;  many  Gregoriaos  by  Short,  Watson,  &c. ; 
and  last,  but  by  no  means  least,  original  New- 
tonians by  Sir  W.  Herschel.  These  were  instru*- 
ments,  in  many  cases,  of  known  excellence,  and  often 
alluded  to,  and  it  would  be  very  interesting  to 
trace  them  to  their  present  possessors. 

If,  then,  your  readers  will  kiodly  send  to  me,  to 
the  address  given  below,  as  full  particulars  as 
possible  of  any  telescopes  dating  from  before,  sa^, 
1830,  stating  (if  refleoton)  whether  mirrors  axe  m 
their  original  condition  or  repolished,  and  so  forth. 
I  shall  l^  very  pleased  to  semi,  in  retom,  a  ckssi- 
fied  and  tabulated  list  of  the  information  thus 
obtained  to  each  such  correspond«it.  Details  of 
mounting  of  mirroie,  materials  of  bodies,  form  of 
standi  &c.,  would  also  be  valuable.  May  I  specially 
ask  the  help  of  Mr.  P.  YaUanoe^  whom  I  know  to 
be  the  possesser  of  several  fine  old  teleMepes  ? 
I*.  I^  I*^ 
Caie  of  Dr.  Woods,  Gillingham,  Dorset* 


OBJBOT'^HLlLSBBa  ASTD   BYBPIBOBa 

r  19864.]— YoxTB  correspondent,  "Lens"  (letter 
19795),  seems  to  be  in  a  fog  respecting  the  power 
of  histeleseope;  let  me  try  to  lead  him  out  of  it. 
When  he  tests  his  instrument  for  **  power,"  tiie 
objeot-gbueis  used  simply  ae  a  luminous  disc ;  and 
the  image  wUeh  he  measures  is  the  ref raotsd  con- 
jugate iosAffO  of  it,  formed  in  the  back  focus  of  the 
eyepieoe.  The  ratio  of  the  diameter  of  this  li^bi- 
spot  to  the  i^Mrtore  of  the  object-glass  is  the 
same  as  that  of  the  foci  of  the  lenses,  and  there- 
fore gives  the  magnifying  power  of  the  telescope. 
Used  in  this  way,  the  object-glass  does  not  per- 
form its  legitimate  service  as  an  image-former  at 
all;  we  are  simply  comparing  the  magnitudes  of 
two  luminous  discs,  placed  at  known  distanoea  on 
each  side  of  the  eyepieoe.  When  the  eyepieoe  is 
removed,  we  cannot  compare  the  focal  image  wit^ 
the  aperture.  Your  correspondent  is  well  aware 
that  if  he  directs  his  instrument  to,  say,  Jupiter,  it 
makes  no  difference  to  the  size  of  the  image, 
wheAer  be  employs  a  lin.  stop  or  the  fidl  aperture. 
His  object-glass  enlafges  the  visual  anglee  six 
fames ;  bat  this  depends  on  its  focal  length— not 
upon  its  diameter.  Let  him  use  a  lens  of  lOm, 
fooua  in  the  same  way  as  the  lin.  eye-lens,  and  he 
wfll  pvobablv  find  the  fooal  light-spot  to  have  the 
diameter  he  has  specified. 

I  do  not  think  he  will  find  it  advantageous  to 
employ  crossed  lonsss  instead  of  pianos  in  a 
Hov^henian  eyepiece;  but  this,  ana  some  other 
of  bis  queries,  must  be  answered  by  a  practical 
man.  For  the  Huyghenian  combinraon,  tbe  rule 
for  finding  the  focus  of  the  equivalent  lens  is: 
divide  tsrice  the  product  of  the  focal  lengths  by 
their  sum.  To  find  the  radii,  which  shall  be  in  a 
given  proportion,  and  produce  any  required  focus, 
we  proceed  as  follows  .-—Multiply  together  the 
required  focsl  length,  the  refractive  poww  of  the 
glass  (its  refractive  index,  diminished  bv  unity), 
and  the  given  ratio  inorea!>ed  by  unity.  The  result 
is  the  longer  radius.  Divide  it  by  the  given  ratio, 
and  we  obtain  the  ehor^^^r  curve.  As  an  example, 
^oppose  we  have  some  fitot  glawt,  whose  refractive 
iuUex  is  1-6,  and  that  we  require  to  form  a  lens  of 
4  in.  focus,  having  its  frout  radius  three  times  the 
back  one.  Here  we  have  4  x  (16  -  1)  x  (3  +  1) 
=  9  G ;  end  9  6  divided  by  3  =  3'2,  the  shorter 
curve.  This  rule  applies  to  a  double  convex  or 
double  concave  ;  but  if  one  surface  only  be  con- 
cave, we  must  make  the  numerical  value  of  our 


proportion  negative,  and  the  convex  rndtas  nsat 
be  neater  or  less  than  the  concave,  aooordingu 
the  focus  is  required  to  be  negative  or  noiitivt. 

From  your  correspondent's  seoona  letter,  it 
would  appear  that  he  has  some  very  mistj  notions 
regarding fod.  I  can  only  counsel  him  toiesd, 
aim  thoroughly  master,  some  good  elemsBtny 
book-  on  optics,  such  as  Chamben's,  or  othsst.  I 
wiU  send  a  paper  on  calculating  the  foci  of  Isosss^ 
which  will  need  a  fair  knowledge  of  aritfaasitt 
and  a  slight  knowledge  of  algefan  only.  Bsyoed 
this  I  cannot  assist  him.  An  aoquaintansa  \iith 
the  elementary  principles  of  a  science  must  be 
obtained  from  some  of  the  recognised  textbooks, 
and  the  extent  of  mathematical  mowledge  which 
I  have  indicated  is  absolutely  necessary  to  snycoB 
iHio  weuM  wish  to  perfbrm  even  the  sioplsit 
catoniations  zegacding  leases.     Ortleilo  Vital. 

DB.  HABTIirGHBP  K9TROD  OF  MJkJOMB 
AXm  TBSTINa  PL  ATS  —  oLSAsmra 
KIBBOBS  BB70BB  8II.VBBINa. 

[19866.]-lN  my  letter  (19763),  on  Dt.  Hastily' 
process  of  making  and  testing  flat  suifasss,  a 
serious  error  occurs  in  the  first  column  of  page&B3, 
and  in  the  26th  line  from  the  bottom,  when  the 
types,  or,  may  be,  my  own  manuscript,  makesmt 
say,  that  the  polisher  should  be  from  ^in.  to  |in. 
less  than  the  glass  to  be  poli»hed.  It  should,  rew— 
from  one-quarter  to  one-eiahth  less  than  the  gUus, 
without  reference  to  inches,  as  it  is  entirely  pro- 
portional. If  we  were  makiBg  a  4ia.  flat,  tbok 
the  polisher  should  not  be  larger  than  S^in.  end 
may  be  as  small  as  3in.  This  might  be  inf ensd 
from  what  is  said  at  the  head  of  the  second  cdumn ; 
but  it  would,  even  then,  seem  paradoxicaL  I  wss 
pleased  to  see  in  the  same  issue  ofyour  paper,  thst 
Dr.  Steinheil  had  furnished  BL  Houseau  %perfset 
plane  for  determining  the  flexure  of  telescopsa 
No  doubt  it  was  made  in  the  same  way  ss 
meiitioned  in  letter  19763.  Tour  readers  must  not 
think  me  slow  in  correcting  the  above  error,  as  I 
have  just  received  your  issue  of  the  24th  of  Isst 
month,  and  to-day  is  Mardi  10th,  and  it  will  be  a 
fortnight  before  this  reply  will  reach  you.  A  note 
in  reference  to  cleaning  mirrors  for  silvering.  Hh 
Geo.  Oark,  of  Alvan  Claik  and  Sons,  toldme ha 
never  utsd  mine  add,  only  when  he  hadto  catofl 
an  old  film;  but  cleaned  them  with  a  aohttioaaf 

Sotash  in  water,  and  the  jnilm  of  his  /nmtL  Ihavs 
one  a  great  deal  ol  siivering  lately,  and  havt 
discarded  the  nitric  acid  entire^,  naing  a  solution 
of,  say,  los.  of  pure  potash  in  12ox.  or  15o2. 
water,  and,  as  I  don't  care  to  risk  the  palm  of  nj 
hand,  nor  do  I  care  to  risk  that  dangerous  tool,  a 
test-tube  stuffed  with  cotton,  1  make  a  pad  of 
cotton  fiannel  filled  in  with  good,  clean  cotton, 
leaving  the  soft  side  of  the  flannel  outside.  A  good 
large  pad  can  be  made,  and  is  a  capital  artide  fbr 
cleaning  with.  Pour  a  tablespoonxnl  x>i  tbe  sotn- 
tien  on  the  mixror ;  rub  thoroughly ;  rinse  off 
pretty  well,  though  it  will  do  no  hurt  if  itis  not 
thoroughly  washed  off ;  and  with  oidinary  csss 
you  wm  have  a  dean  mirror  without  those  un- 
pleasant nitric-acid  fumes,  thai  at  best  are  *^a 
thing  of  beauty,  and  a  smell  for  ever." 

Jno.  A.  Prniiiftnr 
Pittsburg,  Pa^  March  10th. 

jmoBosoopicAi*  ciiTiB.— TO  «<s.aa" 

[19866.]— I  SHALL  be  very  ptoanod  to  aesist  ia 
forming  such  a  society  as  you  mention  in  iettsiv 
p.  615,  YoLXXXIY.  If  yonwiUoommnnicatewilh 
me  by  post,  we  can  exchange  suggestions,  &c.,  and 
devise  meana  lor  praotioally  starting  aoah  a  aocisty. 

I  should  be  msBBh  pleased,  at  the  same  tiow,  to 
see  a  similar  society  for  amateur  photogiaphsa 
started  in  connection  vrith  the  riders  of  the 
**£.M."  lianyfeelinelinsdtohelp,  nltasewiite 
to  me,  with  soggeslionB,  &e.,  and  wevrill  ooauums 
one  with  another  about  it.  I  advertise  my  addxsss 
in  the  Address  Column.  B.  0. 


TESSnrO  THB  PUBTTT  OP  aUASO. 

[19867.]— 1»  1877,  being  engaged  in  the  oottse* 
tion  of  diatomacesd,  I  turned  my  attention  to  thoss 
coataiswd  in  guano.  After  mnoh  difiloulty  Iok» 
tssned  half  adoxen  sampleeof  pure  gnaiw,  theo^ 
a  friend  comneoted  with  the  trade,  and  having  ssv- 
jected  them  to  the  ordinaiy  pvoceas,  modified  in 
the  manner  I  will  describe,  I  took  the  mean  quantitf 
of  diatoms  contained  in  a  measured  quantity  of 
each  sample  as  a  standard. 

(1)  Onedrachmof  the  guano  is  agitated  wiUia  gal- 
lon of  water  and  allowed  to  stand  3  hosrs,  and  tbe 
water  poured  off. 

This  is  repeated ;  and  should  the  water  be  mocb 
discoloured  after  standing  the  second  timer  the 
sample  is  impure. 

The  water  being  then  poured  off,  the  sediment  is 
put  into  a  large  test-tube,  by  washing  out  the 
vessel  in  which  it  was  contained  with  portions  of 
3oz.  of  water.  When  the  whole  three  ounces  with 
the  sediment  is  in  tbe  test-tube,  it  ia  than  well 
shaken  and  allowed  to  stand  one  hour  ;  the  water 
is  then  poured  off. 
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(2)  Add  faydrochlorio  acid  (fort)  to  the  sediment 
till  eSsiresceaoe  ceafes ;  then  poor  it  off,  add  half 
«n  ooDAo  of  fresh  acid,  and  boil  for  two  hours. 

(3)  Wash  a^ain  as  ia  ^1). 

(4)  Bepeat  2,  Buhatituting  HNO3  for  HCl. 

(5)  B«peat  (I ) ;  then  poor  off  the  three  ounoes  of 
w^r  after  standing  one  hoar ;  add  one  oonoe  of 
wster  to  Uie  residue ;  stir  briskly  with  a  glass  rod, 
sod  wlule  the  sediment  is  in  motion,  place  one  drop 
m  a  slide,  spread  out  with  a  needle,  and  dry  with  a 
geatte  heat.  Six  slides  being  thus  prepared,  the 
mean  quantity  of  diatoms  is  compared  with  ^e 
same  (}uantity  in  the  pure  standard  sample.  The 
isBolt  IS  the  quantity  of  pure  guano  in  that  under 
obserration. 

Each  step  in  this  process  is  a  rough  analysis  of 
the  guano;  the  purity  is  in  proportion  to  the 
absence  of  oolasir  of  the  wsler  after  washing. 

The  greatentlie  efferveaoemee  with  HOI.  themoM 
phosphatas.  &c„-««>eciaUy  soda  and  calciam. 

With  HKO,  &«mOTe  potatfi. 

The  oharaeler  of  the  coeoinodisoesa  and  other 
-isrtiis  are  different  from  those  oontained  in  other 
sttbstanoefl^tf.^.,  I  utrm  found  G.  biseiiat89,«but 
the  Tariety  of  oototnodisoesQ  is  greatly  in  excess  of 
what  is  found  in  infofoiial  earth.  Oaflapylodiacns 
is  rare.  Surirella  is  conparativ^  rare ;  in  fact, 
on  compariiig|ihoto^n!i^^  of  diifniiiiiiions  deposits 
there  is  a  diafeuMt  diffsMice  in  the  ganeral  astri- 
hution  and  dMMoter  of  the  diatoms. 

I  hare  exanrined  «eiv«ml  huadred  tanq^  tup- 
plied  by  friends,  «ad  though  tb»  prooMS  seems 
complicated,  yet  It  is  easy  to  cany  out,  and  one 
hunored  sampleamie  4dmo8t  as  easy  to  manipulate 
as  one. 

In  every  case  in  which  my  advice  was  followed 
as  to  the  qualities  of  a  sample,  the  result  was  satis- 
factory. I  will  give  one  example  of  the  frightful 
coQsequences  of  adulterated  guano.  A  reUition, 
an  extensive  landholder  in  the  west  of  Ireland, 
sent  me  a  sample.  I  reported  favourably  upon  it, 
and  he  undertook  to  supply  it  to  his  own  tenants 
tnsinall  quantities;  that  year's  crop  was  good. 
Having  perfect  confidence  in  the  firm,  he  ^ave  a 
lar^  order  the  following  year ;  put  it  out  without 
testing.  The  result  was  disastrous,  and  as  its 
pterious  success  increased  its  sale  to  nearly  the 
whole  of  Mayo,  the  oonsequenees  were  worse  than 
if  it  had  only  been  an  origiiial  bad  sample.  A 
poctiaii.  of  the  second  guano  supplied  was  sent  to 
me;  it  eontateed  1  in  2,000  of  pure  guano.  A  law- 
suitslook  plaoe,  .and  all  sides  lost  heavily  by  the 
4Buaaotion. 

Xsmar  would  ha^e  'tfenoght  of  applying  the 
laefliod  had  I  not  bean  informed  that  no  analysis 
was  capable  of  telH^g  the  quantity  of  guano  in 
any  sample. 

I  have  only  found  -aeifen  tolerably  pure  samples 
tn  some  hundreds. 

A.  Ooi^ley  Sbtlley,  B.A.,  U.B.,  fto. 


GOLD  SOIiDSBINa. 

[198^.] — ^Yabious  nostrums  have  been  proposed 
from  time  to  time  which  profess  to  be  reliable 
methods  of  soldering  without  heat;  but  when^tried 
thay  haire  generally  proved  useless. 

The  following  recipe,  whieh  is  due  to  Mr. 
Fktoher,  of  Warrington,  wHl,  I  think,  be  found  to 
be  more  tmetworthy . 

It  mitst  be  borne  in  mind  that,  tiiough  thefivst 
prmmation  is  tedious,  a  large  quantity  of  the  mate- 
xiitt  can  be  made  at  onee,  ana  the  aetual  soldering 
pweees  la  as  sissple  and  quick  as  it  well  oan  be. 

Fbtx:  One  pai>tmetallic  sodium  to  60  or  60  parts 
mearoary.  (These  eombine  on  being  well  shaken  in 
a  bottle.  If  this  is  too  much  trouble,  the  sodium 
amnlgani  can  be  bought,  ready  made,  from  any 
efaflBuat  or  dealer  in  reagents.) 

This  aodimn  amalgam  must  be  kept  in  a  stop- 
p«ad  bottTe  dooed  from  the  air.  It  has  the  pro- 
TMTty  of  Amalgamating  (eqmvalent  to  tinning  by 
oaat)  anj  metallic  surface,  cast  iron  included. 

Solder :  Make  a  weak  sojution  of  sulphate  of 
o^per.  about  loz.  to  one  quart  of  water.  Preci- 
pime  the  oc^per  by  rods  of  sine ;  wiaah  the  preci- 
pitate two  or  three  times  with  hot  water ;  drain 
the  wnter  off,  and  add  for  every  3oz.  of  precipitate 
<os.  or  7oz.  of  mercury  ]  add  also  a  little  sulphuric 
add  to  aanat  the  combmatton  of  the  two  metab. 
When  oombined,  they  form  a  paarte  whidi  sets 
iBteuely  hard  in  a  few  hours,  and  this  paste  should 
be  made,  whilst  soft,  into  smiall  pellets. 

When  wanted  for  use,  heat  one  or  more  of  the 
peUets  until  the  mercury  oozes  out  from  the  surface 
m  small  be^s ;  shake  or  wipe  them  off,  and  rub 
the  pellet  into  a  soft  paste  with  a  small  mortar  and 
pestle,  or  by  any  other  convenient  means,  until  it 
u  as  mooth  and  soft  as  painter's  white-lead.  This, 
when  pat  on  a  surface  previously  amalgamated  by 
1^  iodiom  and  mercury,  adheres  flnnfy,  and  sets 
ptctectly  hard  in  about  three  hours.  The  joint 
can  be  parted,  if  necessary,  either  by  a  hamm«: 
nd  cold  chisel,  or  by  a  heat  about  sufficient  to 
«dt  plumber's  solder.  |  pitch.    He  modified  Page's  apparatus  by  the  em 

Where  expense  is  no  object,  Mr.  Fletdier  sfves  ployment  of  a  series  of  vibrating  reeds  as  eontaet- 
sk  redpe  lor  a  much  stronger  solder,  whieh  wiU  set  breakers,  and  was  thus  able  to  transmit  tunas,  bat 
hard  m  16  minutes.  CMatton.     '  he  failed  to  transmit  articulate  speeoh.    Next 


CraiATIS  APTBBTXSBUBKTS—NEW 
BATTEBiaS-OAUSTIO  SODA. 

[19869.] -On  page  61  (19S44)  is  a  sketch  of  an 
eleetro-plating  apparatus,  together  with  an  an- 
sonnoemeat  where  it  may  be  seen  and  obtained. 
The  next  letter  eootains  a  sketeh  of  a  new  battery, 
with  an  aooneate  and  conoiM  deserintion  of  its 
oanstroction.  Now,  doubtleas  Mr.  Tohnan  will 
make  HX8  battery  for  sale ;  but  he  dees  not  on  that 
aooonnt  merelv  send  a  sketch,  and  say  where  it  is 
to  be  obtained, — ^he  g^ves  instructions  which  will 
enable  anyone  (if  so  inclined)  to  make  it,  and  he 
reserves  ms  business  communications  for  an  adver- 
tisement. He  does  not  even  append  his  address. 
Not  BO  Mr.  John  E.  Chaster,  who  says  that  his 
apparatus  is  very  good  and  something  new,  but  he 
leaves  out  how  it  is  made ;  he  tells  us  what  is  not 
required  in  his  battery,  but  forgets  to  say  what  is 
wanted;  and  if  he  occupies  the  oorrespondence 
ookimns  with  a  gratuitous  advertiinnent,  he  should 
leelhuBself  bound  in  all  honour  togiveianaoou- 
rateand  good  description  of  the  n&ole  affair  and 
method  of  construction.  As  it  stands,  his  letter  is 
an  advertisement  pure  and  sim]^  and  he  should 
have  sent  it  as  such.  I  should  not,  perhaps,  have 
noticed  it  so  much  were  it  not  for  tiie  contrast 
between  his  letter  and  that  of  Mr.  Toknaa,  who 
deserves  the  thanks  of  Bstomsn.  Mbohanio  readers 
for  his  disinterested  and  valuable  information,  and 
I  hope  he  will  lose  nothing  theseby.  As  a  rule, 
those  who  ma^e  their  own  batteries  would  not  have 
them  at  all  if  they  could  not  do  so.  That  is  just 
my  case. 

While  on  the  subject  of  new  batteries  I  will 
mention  that  I  have  just  re-perused  the  details  of 
Mr.  Bennett's  new  cell,  and  would  also  advise 
<' W.H.G."  (46446)  to  read  it  again.  He  will  there 
find  that  it  is  not  stated  that  potassium  hydroxide 
and  caustic  soda  are  the  same  thing^either  will 
answer  the  purpose.  Caustic  soda  is  the  cheaper 
preparation;  but  as  there  is  no  general  use  for  it,  it 
is  not,  as  a  rule,  to  be  obtained  retail.  I  would 
rooommend  him  to  try  what  is  called  *'  soda  ash." 
I  oan't  say  whether  it  will  answer  as  well  as  the 
(poterpn|iamtion.  A  solution  of  -OMMtio  soda  oan 
be  prepaied  by  Mling  togetlier  a-stjlution  of  com- 
mon waahing'soda  and  some  freshly  slaked  lime ; 
«a  ifon  eHmepan  will  do,  Mid  it  will  notinjure  the 
saueapan;  «aj,  Iflb.  waShiog-aoda,  and  fib. 
slaked  bno,  boil  in  a  quart  of  water  for  ten  or 
fifteen  minniBs,  allow  theeediment  to  subside,  and 
pour  off  the  clear  solution  of  caustic  soda.  This 
can,  if  necessary,  be  concentrated  by  evaporation. 
This  quart  of  solution  will  contain  between  six  and 
seven  ounces  of  caustic  soda,  and  will  not  cost 
more  than  2d.  to  make.  Oa. 


VAX  BOSBNFBI.D'S  I^BCIXJBB 
EXPBBIICBNT. 

[19870.] — At  p.  61  of  your  last  issue,  you  describe 
a  very  ingenious  lecture  experiment  devised  by 
Max  Besenfeld  for  showing,  without  the  aid  of  a 
diemical  balance,  the  increaae  of  weight  attending 
oxidation.  In  the  course  of  your  description  you 
say :  '*  The  foil  with  its  load  is  carefully  removed, 
and  held  over  a  flame  until  the  iron  is  oonvertea 
into  oxide.  When  cold,  it  is  replaced  on  the  glass 
cup,  and  oauses  the  instrument  to  sink  until  tiie 
cup  almost  touches  the  water."  A  far  more  effective 
way  of  performing  the  experiment  is  to  make  a 
little  mound  on  the  foil,  if  iron,  carefully  reduoed 
horn  the  finely-powdered  osdde  at  the  lowest 
possible  temperature,  and  then  to  apply  for  a 
moment  the  light  of  a  taper  to  the  extreme  top  of 
the  mound.  INie  iron  will  begin  to  oxidise  at  the 
point  of  application  of  the  flame,  and  the  oxida- 
tion will  spread  through  the  whole  mass  of  the 
metal,  notwithstanding  that  the  taper  has  been 
removed  ;  the  hydrometer  will  sink  the  whUe. 
13ds  method  of  performing  the  experiment  is  not 
orii^naly  but  it  may  be  new  to  some  of  '*  ours." 
Alfred  W.  Soward. 


TSE 
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EVOLTmON   OF 
TBI«BPHOKB. 

[19871.]— 0»  the  38rd  inst.  Pfofetsor  A. 


E. 


Bolbear,  of  America,  delivered  before  a  crowded 
audience,  at  a  meeting  of  the  Society  of  Telegraph 
Bnginesrs,  a  lecture  *' On  the  Development  of  a 
New  Tdephonic  System."  Startiii(|[  with  Page's 
early  observation,  that  a  bar  of  soft  iron,  whmoL  sur- 
rounded by  a  coil  of  wire  eonveying  a  current  of 
electricity,  emitted  a  sound  whenever  the  circuit 
was  made  or  broken ;  and  that  by  the  use  of  an 
automatic  ma^e-and-break  sounds  of  a  definite 
pitch  could  be  obtained.  Professor  Dolbear  traced 
the  sucoessive  steps  in  the  Evolution  of  the 
Telephone. 

Passing  from  Page,  the  first  name  met  with  is 
that  of  Parmr,  who  constructed  an  eleotrio  tele- 
phone capable  of  transmitting  sounds  of  different 


Helmholtz,  who,  u!<ing  a  tuniog-fork  as  eontaet- 
breaker,  sent  timed  eleotrio  impulses  through  a 
wire,  at  the  other  end  of  which  was  an  eleotro- 
maf^net  having  for  its  armature  a  tamng-fcnk 
similar  to  that  used  as  the  contact-breeker.  The 
electro-magnet  being  magnetised  and  de^mag- 
nettsed  synchronously  xrith  the  makxig  end 
breaking  of  contact,  the  tnning-forJc  at  the 
receiving-station  was  caused  to  vibrate  in  uniaoa 
with  that  at  the  transmittiBg  station:  Bv  using 
many  tuning-forks  sounds  of  different  pitch  oouu 
be  tranflinitted :  musical  notes,  but  not  speech. 
After  Helmholtz  came  Beiss,  the  merit  of 
whose  work  has  too  frequently  been  undar- 
estimated.  It  is  well  known  that  in  an 
electrical  drouit,  where  a  oontaet  -  joint 
oecurs,  the  eurrent  flowing  depends  upon  the 
nature  of  the  contact.  Every  beginner  knows 
that  to  get  his  battery  to  work  properiy  he  must 
clean  his  binding  screws  and  tighten  them  up  w4lL 
This  fact  was  applied  in  Reiss'a  tranamitter.  A 
small  plate  of  platinum  was  attached  to  the  centre 
of  a  diaphrag^iB  capable  of  vibrating,  and  placed  in 
connection  with  one  pole  of  a  battery.  A  platinimi 
point  connected  with  the  line- wire  was  plaoed  in 
delicate  contact  with  the  platinnm-ptate.  A 
current  flowed  through  the  line.  On  speakusgto 
the  diaphragm,  the  latter  was  thrown  mto  vitem- 
tion,  the  amount  of  oontaet  between  the*platinimi- 
plate  and  point  varied,  and  oonseouently  the 
current  flowing  through  the  line  varied ;  an  undu- 
latory  current  was  produoed.  Beiss  at  flcst 
employed  Page's  iron  bar,  mounted  on  a  resonant 
base,  as  a  receiver.  The  magnetism  of  the  bar 
varied  exactly  as  the  current  varied,  and  if  Beim 
had  but  discarded  his  clumsy  apparatus  In  favour 
of  apparatus  of  more  refl(ned  constmetton,  he 
would  have  succeeded  in  transmitting  speecih. 
Subsequently  (ia  1S63)  he  adopted  another  form  of 
receiver.  The  line'  wire  war  attached  to  an  electro- 
magnet, before  the  pole  of  whieh  was  fixed  an  iron 
diaphragm.  With  this  improved  apparatus  of 
Beiss',  Prof.  Dolbear  h  is  been  successful  in  trani- 
mitting  articulate  speech. 

In  1876.  Prof.  A.  G.  Bell,  bearing  in  mind  the 
truth  that  when  a  m>ignet  is  moved  to  that  its 
lines  of  force  are  cut  by  a  closed  oonduotiiig 
circuit,  a  current  is  produced  ia  that  circuit,  con- 
ceived the  idea  of  speaking  to  the  armature  of  aa 
electro-magnet,  which,  of  course,  is  itself  a-magnet 
by  induction,  and  of  listening  at  the  armatwre  of 
another  electro -magnet  plaoed  in  the  oirouit-  He 
reasoned  that  the  electromotive  force  caused  by  the 
motion  of  the  armature  of  the  first  eteotro-mMuet 
would  cause  a  variation  in  the  strength  of^ the 
second  electro-magnet,  which,  in  its  torn, -would 
set  up  a  vibratory  motion  in  the  armature  of  "timt 
magaet.  He  was  successful  in  his  experiment. 
The  same  year  Prof.  Dolbear  suggested  the  use  of 
a  permanent  magnet  in  place  of  the  electro- 
magnet. This  also  was  successful.  But  neither  the 
Bblt  nor  the  Dolbear  transmitter  was  ittffieiently 
powerful.  It  was  found  necessary  to  return  to  the 
Beiss  transmitter,  which,  however,  had  tlie  disad- 
vantage that  its  platiaum  was  very  liable  to  break 
and  to  fuse.  Edison  soon  greatiy  improved  Beiss' 
instrument  by  substituting  plumbago,  aodafte^ 
wards  lampblack,  for  the  platinum  of  the  original 
instrument ;  and  Hughes,  later  on,  perfected  it  by 
the  furtiier  substitution  of  unconstraisied  gas- 
carbon  for  Edison's  lampblack. 

It  is  known  that  a  Leyden  jar,  when  eha 
or  discharging,  gives  song.  In  1863  Sir  Will 
Thomson  noticed  that  the  air-eondeoser  used  in 
oonneotion  with  submarine  cables,  when  charging 
or  dischargiog,  also  produces  sound.  Dr.  Wright 
and  Mr.  Varley  have  made  somewhat  similar 
obeervations. 

When  a  current  is  sent  tiiroimh  an  eleeCioljta, 
decomposition  takes  place,  and  the  evolved  gas 
exoeedls  in  volume  the  liquid  from  -i^di  it  was 
produced.  By  varying  the  current  the  snnount  of 
gas  evolved  oan  be  varied.  By  conneoting  two 
plates,  one  free  to  vibrate,  with  tue  poles  of  a  bat- 
tery and  bringing  them  parallel  to  and  near  to  one 
another  with  a  fitm  of  electrolyte  interpoeed,  it  was 
found  that,  when  used  as  a  telephouicreoeivinff 
instrument,  the  variation  of  amount  of  gas  evolved 
produced  variation  of  pressure  and  Uirew  the  dia- 
^bragm  into  vibration.  Sonod  eould  be  reproduced. 
But  it  was  found  that  sound  could  be  reproduced 
when  there  was  no  electrolyte  in  the  apparatus. 
The  explanation  of  this  was  not  far  to  seek. 

If  an  electrical  machine  is  joined  to  one  end  of  a 
wire,  and  a  plate  to  the  ether,  and  a  pith  ball  is 
suspended  before  the  plate,  whenever  the  machine 
is  worked  the  ball  ia  attracted.  If  the  ball  is  sub- 
stituted by  a  tbin  flexible  plate  fixed  at  its  edge, 
that  plate  will  be  thrown  into  vibration,  and  if 
these  vibrations  are  rapid  enough,  sound  is  emitted. 
But  this  arrangement  is  a  condenser.  To  produce 
the  maximum  sonorous  effect,  the  plate  must  have 
a  certain  amplitude  of  vibration ;  therefore  packed 
condensers  are  bad.  There  most  be  no  electrical 
absorption ;  therefore  there  U  a  limit  to  the  size 
of  the  plates,  and  practice  shows  that  email  ones 
are  best. 

If  a  fixed  point  connected  to  a  frietienal  eleotrio 
machine  is  brought  near  to  a  diaphragm  free  to 
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▼*^»«^*%»  Mid  ^^'.n^.^•^'.l  tv>  a  liuc  \riro  h^vinj?  at  ita 
oiher  «ft4  a  1>  .  o ."  n^  -  u-or.  then  on  working  tho 
Wftobsft*  apark^  vr;  :  s  riai(  from  tho  point  to  thu 
4uiipWTliffm.  Aiui  A  iurrt^ut  of  hi^rh  tension  elec- 
tncityinUAow  al>n.^  tho  wire.  Oa  spoiking  to 
tWft  diftplucmgm,  iixc  A\r'Sy%cc  will  bd  vaiied,  and 
«0«tMiM&tlj  the  onrreiit  flowing  through  the  wire. 
SobitanitiDg  the  s^-condary  current  of  ao  induction 
ooQ  for  the  char^r^  of  the  frictional  machine,  and 
tkrowing  a  RtAss  tzmnamitter  into  the  primary 
nit  of  tho  ooil,  a  telephonic  apparatus  is  oh- 
~*  wherein  the  ordinary  oonoitions  of  the 
J  circuit  are  not  necessary.  The  second 
plato  of  tho  reoeiver  need  not  be  joined  to  earth 
yrially.  It  may  even  be  dispensed  with,  when 
tM  iBttniment  will  work  by  virtue  of  the  indue- 
tioQ  of  the  remaining  plate  upon  the  rubber  case 
OQBlaxningit.  More  surprising  still,  the  Line  wire  mav 
crf<m  be  eat,'andaithoagh  there  is  no  connection  with 
th*iooeiTeraaTe  through  the  air  and  surrounding  ob- 
jeots,  speech  is  still  transmissible.  It  is  sufficient  to 
load  the  end  of  the  line- wire  into  a  room,  and  any- 
one preaent  may  pull  out  his  own  pocket  telephone, 
and,  atandin^  50ft.  away  from  the  end  of  the  line, 
hmx  ererTthing  that  is  said  at  the  other  station. 

The  leastanoe  of  the  ouil  employed  is  about  2,800 
ohma:  the  battery  is  a  small  bichromate  cell. 
^eeoh  haa  been  tramsmittcd  through  a  line  256 
nulea  long  in  rainy  weather,  and  no  induction 
troubles  haye  been  experienced. 

Prof.  Dolbear  claims  for  his  system  that  in  its 
vrinciple  it  is  a  distinct  advance  on  that  of  Beiss, 
for  whereaa  in  the  latter  vibratory  motion  of  the 
diaphragm  produces  alteration  in  the  curtent  which 
induces  mtgnetism,  which  in  its  turn  produces 
Tihfatory  motion  of  the  receiving  diaphragm,  in 
his  own  the  alteration  in  the  current  directly  pro- 
dueea  the  mechanical  motion  of  the  diaphragm. 
Alfred  W.  Soward. 


OBNAHENTAL  SLIDE-BEST. 

[19872. J— I  AX.  now  about  to  desciibe  a  slide- 
robt  which  I  have  fitted  up  as  an  omami  ntal  one 
for  my  lathe,  but  which,  for  those  who  only  possess 
light  lathes  without  back- gear,  is  capable  of  being 
uaed  for  light  metal  and  wood  turning  as  well,  and 
for  the  latter  purpose  is  a  much  better  pattern  than 
that  shown  in  all  Dooks  on  turning,  as  the  regular 
ornamental  rest,  and  is  just  as  convenient  for 
ornamental  turning.  Fig.  1  is  a  general  view  of 
the  rest ;  an  ordinary  fluting-stop,  A.  is  shown  in 
position  at  one  end  of  the  main  slide,  and  there 
should,  of  course,  be  another  provided  to  go  on  the 
other  cmd ;  these  consist  of  a  brass  casting  cham- 
fered underneath  at  each  side  to  fit  the  slide  of 
rest,  80  that  it  can  be  slid  along  to  any  .'part  of  it, 
and  to  which  it  can  be  clamped  by  the  two  vertical 
set-screws  shown.  The  use  of  these  stops  is  when 
fluting  a  pieoe  of  work  with  the  drilling  instrument 
or  universal  cutter  in  the  tool-holder,  they  are  set 
so  as  to  limit  the  travel  of  top  slide  on  bottom  one, 
which  travel  can  be  nicely  adjusted  by  the  hori- 
zontal screw  with  milled  head,  and  so  make  all  the 
flntei  on  tiie  work  of  the  same  length,  if  desired. 
The  depth  of  out  is  regulated  by  a  simple  form  of 
stop,  fitted  to  the  top  uide.  It  oonsists  of  an  arm, 
B,  which  has  a  hole  drilled  through  a  boss  at  one 
end,  to  fit  accurately  on  the  rounded  end  of  lead- 
ing screw,  but  moves  freely  on  is  until  clamped  by 
the  set-screw  D.  C  is  a  steel  rod  which  slides 
rather  stiffly  in  a  hole  drilled  through  the  side  of 
Mat  of  top  slide.  The  way  to  use  this  stop  is,  the 
■et-Bcrew  D  being  slackened,  and  the  arm  B  resting 
on  end  of  rod  C,  the  first  cut  is  taken  by  turning 
the  leading  screw  E  (which  is  left-handed  in  my 
rest)  by  a  winch- handle  not  shown.  When  the 
desired  depth  of  cut  is  taken,  the  set-screw  D  is 
tightened,  which  causes  the  arm  B  to  revolve  with 
tl^  screw  E,  and  the  rod  C  is  then  shifted,  so  that 
on  reversing  the  motion  of  screw  E,  the  end  of  arm 
B  will  just  clear  end  of  rod  C  ;  but  when  the  next 
cut  is  taken,  the  end  of  B  will  catch  on  C  when  the 
same  depth  of  cut  is  reached,  as  E  travels  with  the 
top  slide  while  C  is  fixed.  This  is  a  form  of  stop 
which  has  not  been  given  in  any  book  on  turning, 
to  my  knowledge,  but  is  a  thoroughly  satisfactory 
one.  The  main,  or  lower  slide,  has  on  its  upper 
f  aee  a  scale  of  20ths  of  an  inch,  which,  to  my  mind, 
is  preferable  to  having  a  divided  hesid  on  end  of 
leading  screw,  and  allows  you  to  have  the  leading 
f  crew  of  anjr  pitch  you  like.  The  tool-holder  G  is  a 
very  convenient  and  efficient  one :  it  swivels  round 
to  allow  of  the  tool  being  set  at  either  side  or  end 
of  top  slide,  being  clamped  in  position  by  the  nut 
shown  on  top,  and  the  tool  then  clamped  by  the 
two  set-screws  with  square  shanks.  1  may  here 
mention  that  I  have  made  all  the  set-screws,  both 
in  tool-holder  and  fiuting  stops,  to  fit  the  winch- 
handles  which  turn  the  leading  screws,  so  that  they 
act  as  spanners,  and  the  winch- handle  can  be  ap- 
plied to  either  end  of  main  leadiug  screw  F.  Both 
my  leading  screws  are  On.  with  V  threads,  and  are 
left-handed,  though  I  don*t  think  there  is  any 
particular  advantage  in  having  them  so,  and  there 
IS  the  disadvantage  of  requiring  a  special  tap  for 
the  nuts ;  however,  it  is  usual  with  lathe-makexs 
to  have  them  left-handed.  The  nuts  are  gun- 
matftl,  and  in  order  to  be  able  to  take  up  any  back- 


lash caused  by  wear,  they  are  made  like  H,  having 
a  lu^  cast  on  the  side  of  them,  which  after  the  nut 
is  drilled  and  tapped  is  sawn  through,  and  a  small 
screw  is  fitted  through  the  two  jaws  thus  formed, 
as  shown  in  the  cut  H.  and  when  it  is  desired  to 
take  up  any  end-shake  the  top  slide  is  moved 
until  the  hole  I  comes  over  the  little  set- screw  in 
nut,  when,  with  a  small  screw-driver,  the  screw  can 
be  tightened  and  thus  grip  the  threads  of  the  lead- 
ing screw  tightly,  for  which  the  V  threads  are 
better  adapted  than    square   ones.    There   is   a 


and  which  lever  has  a  pillar  O,  Fig.  5.  riveted  to 
it,  which  fits  into  the  hole  P,  Fig.  1.  Q,  Fig.  2  „ 
a  plate  screwed  on  in  place  of  the  collar  of  leading 
screw,  and  through  it  is  tapped  a  screw  B  with  t 
milled  head ;  the  point  of  this  bears  against  the 
ed^e  of  the  sheet- brass  template  8,  Figs.  2  snd  3, 
which  is  secured  to  bottom  of  lower  slide  by  a  screw 
T  at  both  ends.  The  edge  of  this  template  is  cat 
into  the  desired  shape  of  the  outline  of  the  work, 
and  by  keeping  the  tool  pressed  up  to  its  work  by 
the  lever  M,  and  at  the  same  time  turning  the 
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similar  hole  through  bottom  of  lower  elide  for 
the  purpose  of  adjusting  its  nut.  Thus  any 
wear  caused  by  the  strain  of  metal -turning 
can  be  fairly  compensated  for,  and  when  the 
nuts  get  too  much  worn  for  ornamental  work, 
they,  can  be  replaced  for  a  few  pence,  as  the 
gunmetal  nut  always  wears  and  not  the  steel 
screws.  The  lower  slide  of  this  rest  has  a  pillar 
projecting  .from  it  underneath,  which  is  turned 
accurately  to  fit  a  socket  in  the  sole,  like  that  of  a 
T-rest,  and  can  be  clamped  in  any  position  by  the 
set-screw  J.  The  top  of  this  socket  is  graduated, 
so  that  it  shows  the  angle  at  which  the  slide-rest 
is  set,  and  there  are  marks  by  which  it  can  be  set 
true,  either  parallel  or  at  right  angles  to  the  lathe- 
bed.  If  the  rest  requires  to  be  set  higher  than 
usual,  a  washer  of  the  required  thickness  can  be 
slipped  on  the  pillar,  which  is  a  steadier  way  than 
raismg  it  by  means  of  a  screw- ferrule,  as  sug- 
gested in  some  books.  The  sole-plate  casting 
should  be  made  much  longer  than  would  he 
required,  if  only  ordinary  turning  tools  were  used 
in  the  rest,  as  instruments  like  the  eccentric  and 
rose-cutters  project  much  further  than  such  tools. 
For  want  of  space  I  have  not  shown  the  sole -plate 
in  my  drawing  as  long  as  it  ought  to  be.  The 
holding-down  bolt.  Fig.  4,  has  a  cradle  which  has 
a  tenon,  L,  that  fits  accurately  between  the  shears 
of  lathe-bed,  and  at  right  angles  to  it  on  top,  two 
shears,  K  K,  between  which  me  sole -plate  of  rest 
slides  without  shake,  and  the  ends  of  which  shears 
rest  on  lathe-bed ;  the  top  of  bolt  has  a  fiat  oblong 
head  which  engages  in  a  T'slot  in  bottom  of  sole- 
plate.  The  rest  of  the  bolt,  with  its  washer  and 
nut,  speaks  for  itself.  This  cradle  is  not  absolutely 
necessary,  as  the  sole- plate  can  always  be  set  at 
right  angles  to  lathe-bed  by  means  of  the  blade  of  a 
square  laid  across;  but  of  course  tho  cradle  is 
more  convenient.  Fig.  2  is  an  end  view  of  rest 
when  arranged  for  what  is  called  curvilinear  work ; 
and  Fig.  3  is  a  top  view  of  same  arrangement.  The 
upper  leading  screw  of  rest  is  removed  by  taking 
out  the  two  binding- screws  in  its  collar  and  un- 
screwing it  out  of  its  nut,  and  the  slide  is  advanced 
instead  by  a  lever  M,  Figs.  3  and  5,  which  haa  a 
slot  that  is  placed  over  the  stud  N,  Figs.  1  and  2, 


lower  leading  screw  by  its  handle,  the  point  of 
the  screw  B,  Figs.  2  and  3,  will  follow  the  outline 
of  template  S,  and,  of  course,  the  tool  will  also 
follow  the  outline  of  work  which  is  chucked  on 
mandrel  Of  lathe.  It  will  thus  be  seen  that  a  pieoe 
of  work,  say  a  vase,  can,  with  the  universal  cutter, 
be  fluted  horizontally  (as  it  appears  on  lathe -nose) 
from  top  to  bottom,  provided  your  template  is  pro- 
perly cut,  which  cam  be  done  b]r  drawing  the  out- 
line on  a  piece  of  paper  and  pasong  it  on  the  sheet- 
brass,  ana  then  filing  out  to  shape.  Thia  slide-rest 
is  not  at  all  hard  to  make,  as  toe  oaatinga  can  be 
got  ready  planed,  requiring  very  little  to  do  done 
to  them  m  the  way  of  getting  the  eurfaces  true. 
And  the  fitting  of  it  up  is,  to  my  mind,  far 
pleasanter  work  than  domg  the  most  elAt>orate 
ornamental  patterns  on  wood  or  ivory,  though  I 
like  all  branches  of  turning.  Would  Mr.  Evans 
give  us  an  article  on  ornamenting  carvea  with  the 
dome  chuck,  as  I  have  only  used  mine  in  producing 
and  ornamenting  squares  and  polygons. 

F.  -W.  G. 


OSNAMBNTAIi  LATHE-TSHBADS. 

[19873.]— iNanswer  to  *<  A  Member  of  the  Amateur 
Mechanical  Society,"  19831, 1  shall  have  great  plea- 
sure in  answering  his  courteous  request  to  the 
best  of  my  abiUtv,  with  regard  to  the  nose  of  the 
mandrel  on  the  lathes  I  am  ifbw  making.  I  may 
almostsay  that  there  is  scarcely  any  standard  in  par- 
ticular, inasmuch  as  I  make  many  different  kiods. 
The  old  so-called  standard  9 '45  has  been  used  for 
many  yearp,  but  I  always  make  them  larger  in  dia- 
meter, viz.,  7-8in.,  but  I  am  now  making  several  with 
an  ahquot  thread  10  to  the  inch,  and  the  same 
diameter;  I  consider  the  original  diameter,  j|,  too 
small,  considering  the  strain  they  at  times  have  to 
bear.  I  have  also  some  ordered  t  >  be  made  with  a 
I  Whit  worth  thread  on  theuoso.  I  aierelyVnention 
this  as  an  example  of  the  fact  that  thera  are  various 
opinions  upon  this  now  important  subject.  I  have 
for  some  time  decided  to  gradually  substitute  the 
10  threads  in  place  of  the  9 -45  ;  but  I  naay  point  out 
that  as  all  chucks  ought  to  be  miide  on  their  own 
mandrel,  it  does  not  materially  matter,  oonsideting 
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thd  meana  of  cutting  the  chucks  are  provided  in 
the  shape  of  a  taper  uud  plug- tap.  and  I  fear,  from 
the  remarks  I  have  seeui  that  those  who  are  pes- 
lened  of  these  labour  under  the  iajpreesion  that 
the  plog is  intended  to  follow  the  taper.  As  a  matter 
offset,  the  taper  is  simply  to  mark  off  the  thread 
as  a  lead ;  it  ahould  then  be  chased  with  an 'inside 
saewtool  till  the  plug  will  just  pass  up  the  chuck. 
In  other  words,  the  last  tap  forma  more  of  a  cutting 

Suge  than  anything  else.  The  diameter  of  the 
If-ronnd  bit  used  for  finishing  the  hole  should  be 
nther  smaller  than  the  bottom  of  the  thread,  so  as 
to  allow  a  little  for  chasing.  I  trust  our  cone- 
ipondent  will  find  this  sufiicient  for  his  purpose.  If 
not.  I  shall  be  pleased  to  go  more  fully  iuto  the 
matter.  J.  H.  Svana. 


[19874.] — I  BsoiiET  that  pressure  of  occupatious, 
which,  as  I  hare  before  said,  precludes  uy  carrying 
on  a  oorrespondence,  together  with  absence  from 
town,  hare  hitherto  prevented  me  fromendeaToor- 
ing,  in  a  concluding  letter,  to  give  Dr.  Edmunds 
the  final  information  he  has  courteously  requested 
in  your  issae  of  the  10th  inst. 

1.  The  diameters  of  the  external  screws  at  the 
bottoms  of  their  threads,  to  arrive  at  the  sizes  of 
the  drills  for  the  apertures  for  the  tajps  ?  For  this 
pozpoae  every  set  of  the  taps  and  dies  in  question 
IS  provided  with  a  corresponding  and  hardened 
noge-plate,  having  a  series  of  holes  tap^d  with 
the  plug  taps.  These  screwed  holes  ^ve  the 
dismeters  suked  for,  with  sufficient  precision  for 
practical  purposes,  and  they  will,  in  like  manner, 
give  the  diameters  of  the  drills.  These  latter,  it 
maybe  said,  ahould  barely  touch  the  threads  in 
the  gauge-holes,  for  the  smallest  screws  have 
gradually  more  clearance  with  increasing  sizes, 
until  in  tne  larger  there  may  be  a  difference  of,  say, 
from  two  to  four  hundredths.  What  is  required 
in  all  tapping  is  that  the  holes  should  be  bored  to 
receive  the  small  ends  of  any  taper  or  entering 
taps  to  a  depth  about  equal  to  their  diameters ;  this 
is  eas^  of  aocomplishment,  and  the  above  general 
directions  are  both  sufficient  and  more  serviceable 
than  a  didactic  list  of  diameters  of  the  drills, 
which  also,  as  everyone  knows  who  is  acquainted 
with  the  subject,  would  be  incomplete  for  theoretio 
Oil  service,  XLuless  a  digeat  of  voluminous  data  as 
to  the  practice  upon  different  materials,  upon 
drilliDg  and  broaching  tools,  and  the  compressing 
and  catting  action  existing  in  differt- nt  degrees  in 
all  taps  and  dies— all  subjects  of  ci'usiderable  inte- 
rest. The  diameters  at  the  bottom  of  external 
aezewsmay  be  calculated  from  those  at  the  topmathe- 
matically ;  and  there  is  another  and  perhapa  readier 
method  that  is  not  without  convenience,  which  is 
to  turn  down  two  or  three  threads  of  any  screw  of 
A  known  external  diameter  until  they  just  dis- 
appear, and  to  measure  the  resulting  cylinder. 

2  and  3. — Shallow- thread  screw- tools  of  all  the 
prsviously -mentioned  twelve  threads  are  made  and 
kept  in  stock.  They  are  principally  used  for 
stnkxng  and  chasing  screws  by  hand  or  with  the 
tcaversng  mandrel,  and  either  for  the  friable 
materials  or  for  the  harder  or  more  compact,  when 
of  forms  of  thin  tube -like  character,  many  of 
which  are  met  with  in  ornamental  turning.  liess 
frequently  used  in  the  diestock,  both  taps  and  dies 
an  then  necessarily  of  the  shallow  thread,  and 
have  oorreeponding  gauge  plates ;  therefore,  sup- 
posing two  bolts  of  the  same  external  diameter,  one 
of  deep  and  the  other  of  shallow  thread,  it  is 
foffidently  evident  that  the  aperture  to  be  made 
for  the  tap  for  the  latter  would  be  larger  than  that 
for  the  former,  from  the  difference  in  depth  of 
thread,  60^  instead  of  50°.  The  small  and  nearly 
e^lindzical  end  of  the  taper  tap  will  again  give  its 
Baa. 

On  repenual  of  a  former  letter,  No.  19747, 1  find 
that  Dr.  Edmunds  describes  the  attempt  to  cut  a 
fallow  internal  thread  i  n  cast  iron  to  fit  an  ex- 
ternal deep  thread,  viz  ,  the  nose  of  a  mandrel; 
this  proceeding  would  be  injudioious^  because,  ai 
will  be  at  once  seen  on  drawing  a  rough  diagram, 
from  th«  difference  of  angle,  only  the  extreme 
points  of  the  external  deep  threadfs  would  be  in 
contact  with  the  internal  shallow  thread.  The  use 
of  the  shsdlow  screw  tool  escaped  me  in  my  reply, 
and  I  should  have  explained  the  more  correct 
ooorte  of  action  as  follows :— The  aperture  would 
he  bored  a  trifle  larger  than  for  brass  or  gunmetal, 
or  bored  the  same  size  and  then  slightly  enlarged 
with  a  turning-tool  in-  the  slide-rest,  the  enlarge- 
moit  in  either  case  being  but  little,  not  to  intrafere 
with  the  action  of  the  smaller  or  entering  lathe 
tap  in  scoring  the  internal  thread.  The  deep- screw 
tool  would  then  be  used,  and  when  the  thread  was 
ttaiibly  formed,  but  before  it  was  cut  up,  the 
tuning. tool  would  be  again  resorted  to,  to  skgain 
enlarge  the  screwed  aperture,  so  as  to  leave  the 
taps  of  \he  threads  truncated  when  finished  by  the 
sobseqoent  use  of  the  screw- tool. 

4.  The  external  diameters  of  the  6m.  and  6in. 
centre- mandrel  noses  have  already  been  given  ; 
ptwniiiog,  however,  that  such  diameters  m%y 
tometimes  suffer  accidental  interference,  the 
dimen^ns  of  the  series  asked  for  should  be  as 
follows: — lin.  centre  "76,  thread Nc.  4 ;  5in.  centre 


•8126,  thread  No.  3 ;  6in.  centre  -9375,  thread  No.  3 ; 
and  7in.  centre  1125,  thread  No.  2.  Soaie  small 
variation  in  the  diameters  of  the  hilf -round  bit 
used  for  the  entering -taps  is  of  no  practical 
importance,  while,  as  abovo  mentioned,  it  may 
sometimes  be  resorted  to :  for  general  use  with  the 
above*  it  may  be  said  that  they  do  not 
exceed  -625  for  the  two  first,  and  -75  and  *95 
for  the  two  last,  respectively.  It  should  be 
mentioned,  however,  that  4in.  height  of  centre  so 
restricts  the  capacity  uf  the  apparatus  and  dimen- 
sions of  the  work  that  may  be  produced,  that  it 
cannot  be  recommended  fur  ornamental  turning, 
for  which  purpose  also,  for  other  reasons,  the  7in. 
centre  is  as  unsuitable. 

My  replies  have  been  written  simply  for  the 
pleasure  of  giving  your  correspondent  tne  informa- 
tion he  has  asked  for,  much  of  which,  being  al- 
ready within  his  reach  by  the  exercise  of  a  uttle 
thought,  it  is  only  fair  to  presume  he  only  desired 
for  confirmation  ;  but  I  would  now  assure  him, 
and  without  reference  to  any  particular  series  of 
threads,  that  he  will  find  in  practice  that  nearly 
every  difficulty  as  to  convenience  in  repairs  he  can 
imagine  will  still  exist  with  any.  Screwing  chucks 
to  fit  the  mandrel  is  an  operation  of  careful  fitting, 
more  under  control  with  the  lathe-taps  than  by  other 
means,  and  the  feat  of  damaging  the  nose  of  a  man- 
drel, under  the  conditions  he  describes,  would  have 
been  as  readily  accomplished,  whatever  that  man- 
drel might  have  been;  and  I  fear  that  Dr. 
Edmunds'  desire  to  find  a  screw  to  replace  any 
other  in  apparatus  for  ornamental  tuning  at  all 
ironmongers,  will  hardly  be  realised,  under  any 
circumstances,  until  such  apparatus  is  as  universally 
required,  as  such  ordinary  objects  as  gasfittings  or 
other  ironmongery. 

64,  Charing- crosp.        John  J.  Holtzapffel. 


SCBBW-THBEADS. 

[19875.] — Ik  my  second  paragraph,  on  p.  55,  it 
would  have  been  more  oorreot  to  say  that  Whit- 
worth's  thread  is  rounded  off  till  the  whole  depth 
is  I  of  the  theoretical  d^pth— not  pitch.  In  Holtz- 
apffel's  book,  note  on  p.  670,  Vol.  II.,  quoting 
from  Whit  worth,  there  is  this  passage— viz., 
*'  Making  this  deduction,  the  angle  of  55°  gives  for 
the  actual  depth  rather  more  than  3-5th,  and  lees 
than  }  of  the  pitch." 

Now,  3-5  =■•  9-15,  and  |  =  10-15,  so  the  real 
depth  lies  somewhere  between  9  and  10- 15th  of  t^e 
pitch  of  the  screw,  and  if  we  take  it  as  half-way 
between  those,  it  would  be  19«30th  of  the  pitch. 
If  you  draw  a  square  and  bisect  one  side,  and 
from  the  point  of  bisection  draw  linns  to  the  oppo- 
site comers,  you  will  find  those  slanting  lines  to 
include  an  angle  of  55°  very  nearly,  say  53°. 

In  this  case  we  have  a  right-angled  triangle, 
whose  sides,  which  include  the  right  angle,  are  as 


2:1.  If  the  hypothenuse  is  double  the  short  side, 
then  we  get  30'^^  as  the  acute  angle,  as  in  Fig.  2. 

A  mathematician  would  say  thirty  degrees  is  the 
angle  whose  natural  sine  is  '5.  And  26**  34',  nearly, 
is  the  angle  whose  natural  tangent  is  *5,  which  is, 
say,  V  of  arc  different  from  the  half  of  55°. 

I  see  I  left  off  talking  of  *'  taps  of  other  makers  " 
when  I  had  mentioned  Clemen tsV.  Of  Holtzapffel's, 
I  only  remark  that  I  do  not  possess  a  single  speci- 
men, or  even  copy,  though  I  have  a  set  of  seven 
pairs  of  his  chasing -tools.  I  greatlv  prefer  Whit- 
worth's  for  holes  in  cast-iron,  and 'for  iron  screws, 
and  for  machine  tools  and  engines  ;  but  for  small 
work  connected  with  lathes,  I  think  them  too 
coarse,  as,  e.g.,  \m.  diameter,  20  threads  to  an 
inch,  for  the  latter  purpose  would  be  better,  21, 
25,  28,  or  even  32  to  an  inch,  all  of  which  sizes  I 
have  of  Clements's  threads.  So,  again,  fin.  dia-> 
meter  instead  of  16  to  an  inch,  might  be  18,  20, 
or  25,  as  before,  the  last  specially  for  leading 
screw  of  eccentric  chuck. 

I  think  Holtzapffel's  threads  are  in  their  proper 
place  only  in  such  beautifully  finished  work  as  H. 
and  Co.  turn  out,  but  that,  on  account  of  their 
great  depth,  they  are  quite  out  of  place  anywhere 
else.  The  lime  consumed  in  cuttmg  such  very 
deep  threads,  and  the  difficulty  of  keeping  them 
truly  upright,  and  the  extra  trouble  in  fitting, 
and  hence  the  greater  chance  of  not  fit- 
ting accurately,  and  the  fact  of  a  non- 
fitting  deep  thread  being  ten  times  worse,  from  a 
practical  point  of  view,  than  a  fairly- fitting  shallow 
one,  most  espedaliy  for  slide- screws,  make  me 


entirely  averse  to  the  use  of  them  myself ,  or  to  per- 
mitting their  use  in  any  but  the  very  highest  cmss  of 
work,  which  alone  can  pay  for  their  adoption. 
Of  taps  of  "  other  makers,''  I  tiiink  I  may  advise 
intending  parchiisers  to  think  twica;  but  to  send 
once  and  for  all  for  Whitworth's  to  Whitworth's. 
As,  in  the  first  place,  you  get  the  genuine  article, 
and  in  the  second,  I  th^nk  1  may  say  that  the  price 
is  not  so  high  as  that  of  pretended  copies. 

J.  K.  P. 


COMBINED   OVAIi  AND  BOOENZBIO 
OHUOK. 

[19876.]— I  WAS  much  interested  in"  P.  W.  G.'b»» 
letter,  No.  19833,  giving  an  account  of  the  way  in 
which  he  combines  the  two  chucks  in  one,  though 
it  seems  to  me  that  the  removal  of  the  arms  mar 
be  attended  by  the  risk  that  the  nose  of  the  chucJc 
may  be  somewhat  displaced  from  its  true  position 
when  they  are  replacea. 

It  has,  for  some  time,  occurred  to  me  that  it 
would  be  possible  to  combine  the  two  chucks  by 
taking  an  eccentric-chuck  and  cutting  in  half  the 
boss  through  which  the  leading  screw  passes ; 
these  two  halves  should  then  be  mounted  on  a  right 
and  left-handed  screw,  so  that  they  could  be 
screwed  dear  away  from  contact  with  the  leading- 
screw,  and  so  allow  perfect  freedom  to  the  slide. 

The  addition  of  the  usual  arms  and  ring  wonld 
then  make  an  efficient  oval  chuck  of  it,  and  there 
would  be  never  anything  to  remove;  the  mere 
turning  of  the  screw  on  which  the  halves  of  the 
boss  are  mounted,  would  suffice  to  change  the 
chuck  from  one  kind  to  another. 

I  shoald  be  glad  to  hear  what  **  O.  J.  L."  or 
other  correspondents  have  to  say  about  this  pro- 
posal. O.  W.  Boiirne. 

LATHE  AND  I<ATHE-lCAKINa. 

[19877.]— I  THINK  it  would  be  more  courteous  in 
"  J.  £.  P."  if  he  would  refrain  from  guessing  at 
what  he  himself  says  he  cannot  understand  (though 
the  analogy  between  poetry  and  trigonometry  is 
not  very  dear),  as  it  may  be  just  possible  there 
are  others  to  whom  it  does  convey  an  idea.  It  does 
not  appear  to  have  occurred  to  him  that  there  niay 
be  some  value  in  showing  what  a  thing  theoreti- 
cally ought  to  be,  even  though  it  cannot  be  exactly 
carried  out  in  practice.  The  "nomenclature"  to 
which  he  takes  exception  is  certainly  somewhat 
extraordinary,  as  the  printer  has  expressed  the 
fractions  by  sloping  lines,  which  was  not  as  I  wrote 
them.  I  would  also  "  mildly  "  suggest  that  it  was 
not  of  the  "  shop  "  we  were  talking,  but  of  certain 
lathe-cut  screws  used  for  ornamental  taming, 
which  are,  or  profess  to  be,  always  cut  sharp  "  up,"^ 
and  not  rounded  off  in  the  very  useful  but  wiuial 
somewhat  slovenly  way  adopted  by  Whitworth. 
No  sensible  amateur  would  buy  an  ornamental 
lathe  with  such  a  mandrel  screw  ;  indeed,  I  am  at 
a  loss  to  understand  how  such  violations  of  the 
eternal  fitness  of  things  as  threads  of  9*45  per  inch»^ 
et  id  genus  omtie,  are  tolerated  for  an  instant  any* 
where  except  in  the  "shop,"  where  I  imagine  it 
would  never  occur  to  anybody  to  ascertain  what  the 
pitch  of  a  screw  was. 

I  shall  be  very  glad  to  do  as  Dr.  Edmunds  su^* 
gests;  meanwhile  I  subjoin  the  differences  m 
diameter,  answering  to  a  few  angles  as  obtained  by 
the  aforesaid  objectionable  formula.  D  ss  diff.  of 
diameter  at  top  and  bottom  of  thread,  /  =  thread. 

30°  D  =  3-732"  -f  / 

35«>  D  =  3-172"  ^  f 

40**  D  =  2-747"  S-  / 

45<»  D  =  2-414'<  -f  / 

oO^'  D  =  2-144"  -^  / 

bb'*  D  =  1-921"  -f  / 

e0«  D  =  1-730"  ^  / 
And  if  the  angle  =  53*  8'  12"  we  have  D  =  2  -^/, 
or  the  depth  is  equal  to  the  pitch.  Should  there  be 
any  rounding  off,  this  must,  of  course,  be  allowed 
for,  and  a  slight  allowance  for  unavoidable  in- 
equalities, or  the  male  screw  will  not  enter. 

Soorpio. 


CONTINUOUS  BBAKB8. 

[19878.J— The  ContinuousBrakesBill,  mentioned 
upon  pages  562.  592,  of  last  volume,  was  ^resented 
to  the  House  of  Lords  by  the  Bight  Hon.  JBarl  De* 
la-Warr  on  the  24th  of  February,  and  read  a 
"first  time."  On  Monday,  March  20th,  a  large 
number  of  petitions  were  presented  in  its  favour, 
and,  after  a  short  disoussioD,  it  was  read  a  "  second 
time"  without  a  division.  The  Great  Northern 
Bailway  Compwy  has  always  opposed  the  use  of 
automatic  brakes,  and  consequently  the  Board  of 
Trade  conditions ;  therefore  the  chairman,  Lord 
Colville,  spoke  against  those  brakes,  and  in  support 
of  his  argument  quoted  "a recent  accident  in 
America  alleged  to  have  been  occasioned  by  the 
automatic  action  of  a  brake."  This  statement  was 
accepted  as  correct,  as  none  of  the  noble  lords 

E resent  appeared  prepared  with  a  reply.  It  shoald, 
owever,  be  clearly  understood  that  automatic 
action  had  nothlufj  w/iutever  to  do  with  the  accident. 
The  Spuyten  Duyvil  disaster  (it  was  proved  by  th© 
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offioUl  inquiry),  was  ciu^eil  by  a  tipsy  passengftr 
tampering  with  the  brake,  and  puUing  the 
safety  -  cord,  thui  stopping  the  train  ;  the 
line  was  not  worked  upon  the  block  sys- 
tem, and  the  guard  or  brakesmen  neglected  to 
perform  the  yery  important  daty  of  going  back 
and  proteotlng  his  timin  by  haBd-signala.  Safety 
oords  and  efficient  oomnranioation  between 
pasengers,  drivers,  and  guards  are  Tsry  necessary, 
but,  of  course,  may  cause  Tery  serious  delays  and 
eren  danger  if  improperly  used,  and  most  oer- 
taialj  the  ecmtrol  oyer  the  brake  power  should 
not  be  placed  in  the  bands  of  passengers. 

Lord  Colville  has  directed  special  attention  to 
this  American  accident ;  but  it  is  a  strange  fact  that 
apon  his  raflway  (the  G.  N.  B.)  the  following 
vajgolation  ia  in  force :  — 

•<  The  guard's  communication  cord  must  be  at- 
tadied  to  the  lerer  of  the  brake  of  the  engine,  and 
not  to  ihe  gong  on  the  tender  of  thoee  engines 
which  are  fitted  with  the  yaouum-brake." 

The  Yacuum-Brake  Company  claim  for  the 
ijitem  '*tiiat  it  can  be  applied  by  guards  or 
pautngtra  by  means  of  the  communication- cord." 
This  statement  is  also  rejteated  in  the  Railway 
Eiuineer,  March,  1880. 

It  will,  therefere.  be  seen  that  passengers  on  the 
Ofaat  Northern  Bailway  have  the  power  to  apply 
the  yaouum-brako,  and,  although  it  is  non-auto- 
matte,  a  "tip^  passenger"  may  pull  the  cord 
and  atop  the  train,  and  thus  risk  a  collision  pre- 
cisely siBiilar  to  the  one  at  Spuyten  Duyyil. 

In  a  yeiy  interesting  article,  which  appeared  in 
the  English  Mbchanio,  Vol.  XXXrV.,  page  225, 
ceferenoe  was  made  to  a  so-called  conference  held 
at  Euston  upon  the  continuous  brake  question. 
Aa  only  thoee  engineers  were  invited  to  attend  who 
were  well  known  to  be  strongly  in  favour  of  the 
yacuum  system,  the  result  was  of  course  a  foregone 
oondution.  On  the  16th  inst.  another  pnvate 
oonlerence  was  held,  ooniisting  as  before  of  the 
adyooatos  of  the  yacuum  system  ;  but  in  addition 
Mr.  Tennant,  of  the  North  Eastern  Bailway,  was 
iuyiled. 

BepreientatiyeB  from  the  Midland,  Great 
Western,  and  Lanoasbire  and  Yoiicehire  Batlways 
advoeated  autoasatic  yacuum  brakes.  Mr.  Tennant 
spoke  moat  strongly  in  favour  of  the  Westinghonse 
brake  now  fitted  to  a  yery  large  portion  of  the 
North  Eastern  Company's  roUing  stock.  The 
■leetiiigat once  became  discordant,  and  when  Mr. 
Moon,  Mr.  Wabb,  and  others  expressed  an  opinion 
«ffaiuBt  oatoiMitio  action  altogether,  it  was  seen 
that  there  was  no  diance  of  any  unanimous  deci- 
•ion  being  arrived  at.  The  brake  question  is  one 
of  vary  greatimportanoe,  and  to  obtain  a  correct 
ooBomston,  it  is  essential  that  the  subject  sho«ild 
betiifly  and  olearly  discussed. 

A  osmmittee  of  impartial  engineers  oould  easily 
•ittle  which  is  the  best  brake^  but  unfortunately  the 
dUfioult  part  of  the  question  is  how  to  oyeroome 
iha  crotehets  and  interests  of  certain  offioit  Is.  This 
is  wbU  known  in  railway  circles,  as  the  following 
quotation 'from  the  Railway  Review  will  show  :— 

**  Some  enginoers  in  the  employ  of  the  companies 
h«Te  entered  the  field  as  inventors,  if  not  as  specu- 
lators, and  they  naturally  «se  their  influence  to 
promote  that  inyention  m  which  they  have  a  direct 
or  inditeot  personal  interest." 

For  many  years  it  has  been  known  that  the  ehain- 
bimke  which  was  adopted  by  the  London  and 
•  Netth«  Western  was  very  unsatisfactory ;  the  Board 
of  Trade  reports  haye  constantly  called  attention 
to  its  defects ;  but  in  spite  of  pubUc  opinion,  the 
stock  was  fitted  with  it ;  now,  after  some  £70,009 
has  been  spent  upon  it,  we  are  informed  that  this 
brake  is  discarded,  and  that  it  is  to  be  replaced  by 
a  "  oontinuoas  brake,"  and  a  North- Western  train 
has  been  fitted  with  a  vaonum  bfake  which  appears 
to  be  known  as  the  Webb-Gresham. 

The  direotors  of  the  North- Western  having 
wasted  such  an  enermous  sum  of  money  upon  the 
Clark  and  Webb  brake,  will,  I  think,  caref  uUy 
consider  the  subject  before  they  adopt  a  new  and 
untried  system,  which  it  is  stated  does  not  fulfil  the 
Board  of  Trade  oonditionB. 

To  adopt  an  inefficient  brake  would  be  a  yery 
unfortunate  step,  as  it  would  delay  the  settlement 
of  the  brake  question,  and  in  a  few  years'  time  the 
additional  expense  would  have  to  be  incurred  of 
ohanging  a^a[in.  In  my  next  letter,  I  hope  to  refer 
to  the  subject  of  automatic  air,  and  automatic 
▼aeuom  bcakas.  Olmnent  E.  Stretton. 

Saxe-Coburg-street,  Leicester. 

SOBBW-FBOPBIiIiBBS. 

[19879.]— Capt.  Cubtis's  letter,  19841,  surprises 
me.  An  efficient  scull -propeller  must  not  be 
forked,  and  need  not  be  flexible.  There  is  very 
U^  analogy  between  a  fish  and  a  steamship.  The 
former  is  entirely  immersed,  like  a  torpeao,  the 
latter  has  a  great  deal  of  freeboard  to  keep  it  from 
entire  immersion.  The  stream  lines  followiog  a 
yeswl  are  yery  different  to  those  following  the 
motion  of  afiah,  and  require  a  totally  different 
treatment,  as  I  pointed  out  in  my  former  letter. 

Then  Capt.  Curtis  says  you  camvot  go  astern  with 
U  !    Why  not  ?    A  steamship  is  not  a  dingey,  with 


a  half-round  hole  in  its  stem  for  a  scull  to  work  in. 
A  large  steamship  would  be  fitted  with  one  or  two 
propellers  (so alls),  say  30ft.  long,  from  the  outer 
ena  of  the  blade  to  the  juurnals ;  the  latter  would 
be  about  2ft.  in  diameter,  and  the  blade  about  dft. 
wide,  at  its  widest  part.  It  would  be  made  of 
steel  or  phosphor- bronze,  and  cellular.  Such  a  pro- 

Seller  would  be  capable  of  stopping  the  ship  sud- 
enljr  with  greater  power  than  the  screw,  and  of 
driving  the  ship  astern  without  any  difficulty. 
25th  March.  Thomas  Moy. 


KB.  BBKNBXT'S  BATTSBY. 

[19880.]— Sbeino  several  eorrespondeats  have 
failed  in  making  tiiis  cell  work  to  their  aatisfaetion, 
it  may  be  intereeting  to  them  (and  others)  to  know 
that,  in  reply  to  a  note  from  me,  Mr.  Bennett 
says :  *'  Wrought  or  oast-iron  tuniings  may  be 
used  indifferently  in  my  battery ;  there  is  a  yaria- 
tion.  it  is  true,  but  too  slight  to  be  noticed  in  prac- 
tical workinff." 

He  very  kindly  adds :  "  Ton  are  at  perfect 
liberty    to    send    this    reply    to    the     Enoush 

MXCIIANIO." 

Birmingham.      John  J.  Gilbert,  A.S.T.E. 

LBGAL  BBPLIBS. 

[19881.]— IxfOOUE-TAX  (46365).— lam  inclined  to 
think  the  surveyor  is  right,  and  that  **  J.  W."  must 
claim  a  return  of  what  he  has  overpaid  upon  the 
proper  forms ;  but  I  do  not  pretend  to  an  aeonrate 
knowledge  of  this  special  subject. 

Legal  (46439).— In  this  case  the  gift  to  B.  and 
C.  vested  at  once,  so  that  the  death  of  C.  before  D. 
knade  no  difference.  Therefore,  C.*b  will  operates 
to  pass  his  share  to  E.,  and  the  fact  that  £.  is  the 
issue  of  an  illegal  marriage  has  nothing  to  do  with 
the  matter.  A  person  can  give  his  property  where 
he  likes,  and  E.  can  proceed  against  the  executor 
under  C.'s  will  for  an  administration  of  i^e  estate, 
either  in  the  high  court  or,  if  the  property  be 
below  £500,  in  the  coonty-oonrt.  The  exeoutor 
ought  to  have  proved  C.'s  will  and  acted  under  it, 
and  he  has  no  excuse  for  his  neglect,  as  the  reason 
he  gives  is  wholly  erroneous. 

MoBTQAOE  (46453).— Without  seeing  the  deed 
of  mortgage,  and  knowing  more  about  the  facts,  I 
cannot  he  certain  in  this  case.  But  presuming  that 
the  mortgagee  had  a  proper  power  of  sale,  and  has 
used  it  legally,  the  ozuy  course  open  to  **  M."  is  to 
sue  the  mortgagee  for  an  account.  This  oould  be 
done  in  the  county- court,  and  might  cost  £20  ;  but 
if  he  is  right,  these  costs  would  mtve  to  be  paid  by 
the  mortgagee.  But  this  is  peculiarly  a  case  upon 
which  I  cannot  advise  without  seeing  the  papers, 
as  until  then  I  oould  not  say  whether  it  would  be 
taken  up  by  a  solicitor  at  his  own  risk,  as  seems  to 
be  suggested. 

Landloed  and  Tenant  (46480).— A  weekly 
letting  can  only  be  determined  hj  a  week's  notice 
to  (^uit ;  or  by  the  parties  agreeing  to  waive  that 
notice.  In  this  case  it  seems  that  the  tenant  has 
simply  gone  away  without  notice,  and  therefore 
he  remams  legally  liable.  Possession  of  a  key  is 
only  evidence  from  which  a  tenancy  may  be 
inferred  ;  but  it  is  not  conclusive.  Coupled  with 
the  want  of  notice,  it  would,  however,  support  an 
action  for  rent  against  the  tenant  who  has  gone 
away.  **  Householder  *'  can  certainly  sue  for  the 
rent  as  against  the  penon  who  had  paid  before ; 
and  if  he  wants  to  determine  the  tenancy  he  should 

five  notice  to  quit,  upon  the  expiration  of  which 
e  can  sue  for  the  value  of  the  key,  if  it  be  not 
returned. 

LxoAL  (46488).— The  only  remedy  Mr.  Bab- 
bage  has  is  to  bring  an  action  for  damages  against 
the  owner  or  oocupier  of  the  foundry,  on  the 
ground  that  the  chimney  is  now  a  nuisance ;  and 
he  should  ask  in  that  action  for  an  injunction 
ordenog  its  removaL  Presuming  the  faots  to 
show  tluit  the  smoke  constitutes  a  legal  nuisance, 
the  only  possible  defence  would  be  that  the 
foundry  had  been  on  the  present  site  for  over 
twenty  yeara^  and  so  had  acquired  a  right  to  be 
a  nuisance  to  its  neighbours  by  prescription.  But 
that  right  would  only  apply,  as  far  as  I  can  judge, 
to  the  chinmey  when  it  was  60ft.  away,  and  the 
bringing  it  as  close  as  15ft.  would  probably  be  a 
good  ground  of  action ;  but,  of  course,  all  must 
depend  upon  the  cTidence. 

Vred.  Wetherfleld,  Solicitor. 

2,  Gkesham  Buildings,  Guildhall. 

DTNAHO.ICAOHINBS. 

[19882.]— I  NOTE  "  Humble  Bee  "  (letter  19822) 
recommends  the  study  of  the  laws  of  magneto- 
electric  induction  to  those  who  would  construct 
apparatus  in  which  the  said  laws  are  involved. 
Now  /  **don*t  want  to  be  rude'*  either,  but  it 
strikes  me  he  would  do  well  to  inquire  a  little  more 
closely  into  them  himself. 

He  says  I  am  under  the  impression  that  the 
bobbins  of  the  Brush  armature  are  only  able  to 
contribute  anjrthing  to  the  current  during  a  quarter 
of  the  revolution,  when  they  pass  from  one  pole  to 


another,  and  that  this  portion  of  rerolntioii  is  the 
weakest  part  of  the  field ;  also  that  the  Itronnit 
part  of  the  fieid  ia  between  the  field-msgnst  pqIm. 
This  is  all  perfectly  true.  But  is  **  Hamble  Bse^* 
aware  that  the  currents  induced  in  the  bobbina  are 
not  necessarily  most  powerful  when  they  are  undv 
the  most  powerful  induction  ?  It  is  a  well-known 
law  that  currents  are  only  induced  in  wiiM  wkrn 
the  inducing-power  either  increases  ordeoetMs; 
consequently,  no  current  would  be  induced  in  a 
bobbin  when  it  iras  passing  between  two  poles, 
even  if  they  lifted  a  ton  weight  each,  unlsss  tbe 
power  of  the  induction  was  made  to  inoreise  or 
decrease  by  having  the  polar  f  aees  slightly  sloped 
in  such  manner  that  the  bobbins  would  gradaillT 
approach  or  remove  from  the  poles  as  they  moved 
round.  In  the  Brush  machine  the  bobbins  prseti- 
cally  remain  at  the  same  distanee  from  thekida- 
dng-poles  all  the  while  they  are  between  Ifain. 
So  the  strongest  part  of  the  field  is  wasted. 

I  asserted,  in  my  last  letter,  that  I  had  desifaed 
a  generator  which  was  free  from  ssvaral  cf  ^e 
mam  defects  of  other  madiines.  The  bobl^  os 
my  armature  either  approach  or  recede  from  the 
faoes  of  the  indueing-poles  during  the  entire  revo- 
lution; the  armature  18  in  the  best  possibUpoflttioD 
for  utilising  their  inductive  power.  The  nestiDg 
of  the  armature  through  reversions  of  "^ryttnn 
in  the  iron  is  entirely  done  away  with.  In  all  the 
anwiihtr  armature  machines  of  any  note  thelran  in 
the  armature  takes  Kttle  or  no  |>azt  in  the  genera- 
tion of  currsnts,  whereby  oontidevable  powsr  is 
lost.  This  U  made  evident  by  taking  the  non  core 
out  of  an  induction*  coil  and  antempling  the  ear- 
rent  by  an  arrangement  worked  by  hand,  when  the 
coil  will  be  found  to  have  lost  some  little  power. 

In  my  machine  the  iron  of  the  armature  is  so 
disposed  aa  to  be  very  powerfully  niagnetiBed,and 
it  is  through  this  chiefly  that  the  current  is  pro- 
duced! In  the  Gramme  and  Brush  anaatures  the 
iron  is  too  thin  to  help  the  current  to  any  eonsider- 
able  amount,  and,  if  made  thicker.  It  would  act 
deleteriously  upon  it. 

My  armature  A  ^Figa.  1  and  2)  eonsiitsoftiro 
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brass  wheels,  fitted  upon  a  steel  shaft,  and  esriying 
between  their  rims  six  or  eight  bobbins,  B,  of  iaia- 
Uted  wire,  each  with  around  oore  of  vvell  snweslfd 
soft  iron  in  its  centre.  Praotaoally,  they  aieio 
many  small  straight  electro- magnets.  This  le- 
volvos  between  two  field-ma^eta  with  opponte 

Eoles,  N  and  S,  on  opposite  sides  of  armatiire,  the 
ktter  being  placed  as  shown  in  Fig.  1.  Theeadi 
of  the  iron  cores  of  the  armature  bobbins  project 
slightly  through  holes  in  the  rims  of  the  Isssi 
wheels,  and  it  will  be  evident,  on  turning  to  Fig.l, 
that  these  cores  will  be  powerfully  magnetised,  ss 
they  are  in  the  most  concentrated  field  posnUs. 


The  poles  8  and  N  are  circular,  and  of 
meter  as  the  armature,  so  that  efvvsy  part  of  the 
latter  is  under  induction  m  every  part  of  tbe  lero- 
Intian.  Fig.  2  shows  how  poles  are  eloped  m  tihat 
each  bobbin  oontmnally  appreaohee  till  ttreaflhei 
the  lowest  part  of  revolution:  than,  as  the 
motion  eentinues,  it  asoends  and  seoedss  till  it 
reaches  the  highest.  Thus,  the  power  of  the  is- 
duotion oontinually  varies.  ^^  ^ 

I  now  oome  to  the  point  in  ^^ueh  this  mashiwi 
differs  from  all  others.  It  will  be  aeen«  on  loddagm 
Fig.  1,  that  the  magaetiBmin  the  surmatnrawiUnevae^ 
change  during  the  entire  revolnttcm.  Ail  Ike  pold^ 
of  the  armatore  oores  next  the  nocth  |Mle  ol  field- 
magnets  will  become  south  by  indaotaoa,  and,  lA 
they  never  leave  the  north  pole,  but  km  *—- 

before  it,  they    never  change   their 
In  all  other  machines  that  1  l»ye heard  of  ttie| 
in  tbe  armature  must  change  twiea 
tiun,  and,  when  it  is  zapidly  rotated,  tiie  : 
reversions  produce  much  heat«  iojnrions  t 
covering  of  the  wire,  and  wastef  ol  of  ] 
bobbin  is  connected  only  with   the 
opposite  one,  as  in  the  Brush  mariiine^ 
commutator  resembles  the  Brush,  in  haying  a« 
rate  pair  of  segments  for  each  pair  of  bobmna ; 
it  has  no  *•  insulators,"  as  thoj   would  be  < 
useless.    I  fear  I  have  taken  up  too  much  i 
already,  or  X  would  have  sent  a  diagram  Of  ear 
tator,  showing  how  bobbins  were  oonneotod. 

Oonrad* 


•Tcryievolq 


Mabch  si.  1882 
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OHBAP  DABK-8IiIDB8. 

[19883.J— With  regard  to  Mr.  Feoneasj's  objpc- 
tioa  to  the  non-opacity  of  the  »hattara  of  the  dark- 
abdai  dfltohbed  by  me,  I  beg  to  inform  him  I  have 
not  enperienced  the  difficulty  he  meationa. 

I  find  that  the  applioatiou  of  one  ooat  of  Batoa' 
bbek  taniah  effectaally  renders  the  shutter  light* 
tight  J.  B.  St^pliea. 

Serew-Driyers.  —  Ebiiatuic.—  A  line  was 
omitted  in  the  print  of  Sir  Edmund  Beckett's  letter 
ibout  a  acrevr-driyer  improTement  last  week. 
TbiB  leoond  paragraph  ought  to  have  begun  thus : — 
"All  that  is  wanted  is  a  short  tuba  big  enough  to 
indote  the  sorewhead  somewhat  [looaely,  and  the 
Hnw-driver  itself  somewhat]  tightly,  bat  only 
ipdng-tight,"  &c. 


BEFLIES  TO  QUEfilSS. 


»#•  In  their  oHgtocn^  Correspon4$nt$  are  r#» 
sftetfuUu  requested  to  mentiottf  in  emeh  insttmcef  the 
titk  OM  number  of  the  query  aehed. 


[46616.]  —  SMid-Threaher.  —  I  hope  that 
"Stiatbtay"  will  discover  that  the  sketch  has 
btsD  placed  upside-down  by  some  mistake.  I 
ndght  also  mention  that  the  wholci  frame  should 
be  dosed  with  flye-eighths  Uning. — Was-hkil. 

[45687.]-Throttle-Valve— To  "StnwjaHT." 
~1  did  study  your  proposed  circular  throttle- 
tsIts,  and  felt  satisfied  that,  if  anything  like  a  fit, 
it  would  be  very  liable  to  bind  in  the  box.  I  ad- 
Tocated  the  use  of  oho  part  cast  iron,  because  brass 
on  braa,  especially  when  hot,  has  a  tendency  to 
stick,  and  not  to  work  kindly  together.  I  knew 
very  well  where  the  spindlea  would  be  placed  on  a 
large  throttle- Talve,  but  objected  to  your  using 
the  ezpresaion  ***  spindles  pUoed  upon  the  ends  of 
tha  oval*'  (see  page  617)>  seeing  that  said  axis  goes 
ingularly  through  the  centre.  When  proposing 
tke  nie  of  a  wood  chuck,  I  was  addreoing  the 
modd-maker,  not  alluding  to  large  work ;  aim,  as 
to  the  drilling  of  the  hole  of  aquare  aeotion,  I  aak 
any  of  **  ours  "  to  refer  to  said  page  617.— J.  J.  A., 
LtrerpooL 

[45766.1— Watch  Fusee  Chain  (TT.  O.)— "  BazU 
Amo"  wul  probabljr  find  what  he  wants  on  page 
619,  No.  884  of  tms  paper,  in  anawer  to  query 
46027.  Arthur  Frogbam^a  ia  best  aa  far  as  it  goes ; 
thd  others  giye  the  remaining  information  asked 
ior.-O.  M.  R. 

[45864.]— Universal  Joints  in  Shaf^nff.- 
lamaorry  tosne  that  one  part  of  my  query  was 
not  olearlj  stated.  I  am  al>out  to  put  down  a  line 
of  ahaftiBg  on  a  very  ateep  convex  incline  to  drive 
a  thxohing- machine,  at  a  distance  of  270ft.  from 
the  water-wheel  (a  chain  being  previoualy  uaed  for 
diiriag  it).  Four  Hookers  universal  jointa  will  be 
OMd  on  the  different  inolinea  at  angles  of  16°  each, 
laai  under  the  impresaion  that  it  would  take  oou- 
■ideiahly  more  power  to  drive  the  ahaf ting  with 
tiro  umveraal  jointa  at  angles  of  40^  Would 
"  J.  T.  M.*'  kindly  give  a  fuller  deecription  or  a 
ikatch  of  the  '*  cup-and-ball "  univeraal  joint  ?— 

haOBAXUB. 

[45962.]— To  Mr.  Allen  (TT.a.)-"M.I.C.E." 
bi  misunderstood  this  query.  I  believe  the  trans- 
pareacies  inquired  about  were  carbon  prints 
Bonoted  on  glass ;  auch,  at  any  rate,  were  the  verr 
betatifnl  transparendea  shown  at  aeveral  Britiah 
tad  Freoch  txhibitions.— W.  J.  Babhfobd. 

[45964.]— Glaas  Transparettoles  (T7.a.)— A 
^Teaa  ago  I  used  to  amuae  myaelf  during  the 
viner  evenings  in  raakieg  glass  transparencies  in 
tbfoUowing  way,  with  very  aatiafactory  results : 
Seoaitixean  ordmary  collodion  plate,  and,  aftar 
dzaming  well  in  a  non-actinic  light,  place  it,  face 
downwards,  on  the  face  of  negative  in  an  ordinary 
pd&ting- frame,  putting  four  email  piecea  of  thin 
caidboaid  at  comers,  to  prevent  contact  with  the 
hee  of  negatiYe.  Now  all  is  ready  for  exposure. 
I^'t  plfl^  the  printing 'frame  too  near  the  light. 
I  oaed  a  paraffin -lamp,  with  a  medium- aised  wick' 
Siposa  f rem  half  a  minute  to  two  minutes,  as 
pnetice  alone  will  ahow,  and  then  develop,  &&, 
n  the  ecdinary  way  by  a  non-actinic  light.  I 
niUy  forget  whether  I  fixed  the  pictures  or  not ; 
ksiflkiamay  ba  tried  with  a  wea&  fixer.  Then 
^  and  vainiah  the  plate,  and  you  have  a  trans- 
P^ROoy  which,  I  think,  will  meet  with  your  ap- 
PwaL— W.  H.  ScBivKN. 

[460l8.]-Tnrblne  for  Low  Fall.— If  "  A.  L." 
JWlrefeartoTempleton'a  "  Workshop  Companion" 
t«will  find  rules  in  it  for  calculating  the  power  of 
taxboea,  and  if  he  (or  any  other  reader  intereated 
ataihlnia)  intenda  visiting  the  Royal  /Agricultural 
^ow  thia  ttmuner  and  advertiser  his  addreaa,  I 
wiU  send  him  my  addreaa,  and  will  be  moat  happy 
to  ihow  him  two  turbines  at  work  and  one  idle, 
*J^  a  fall  varying  from  2ft.  to  3ft.  Bin.    When  | 


the  water  ia  clear  the  wheel  can  be  seen  revolving 

round.— STB^THEDSIf. 

[46077.]  —  Bnamel  Paint.  —  Thia  is  either 
ordinary  paint  worked  up  with  vamiah,  or  it  is  the 
cheap  enamel  used  for  covering  ironware.  In 
neither  case  ia  it  proof  against  <*  adds."— J.  T.  M. 

[46092.]— Oas  from  Oils,  Fat.  &o.— The  gas  is 
made  in  the  uaual  way  by  diatilling  the  aubetaaoes 
and  aeeurin^  the  hydrocarbon  vaponra.  It  would 
require  Bi>eoially -oonatructed  plant,  and  ia  out  of  the 
queation  in  thia  country  where  coal  ia  ao  cheap 
compared  to  oila,  &o.  The  only  oils  that  would  m 
used  for  the  proceaa  are  mineral  oils,  and  gasoline 
ia  about  the  cheapest  and  best,  all  things  con- 
sidered. The  air-gas  will  then  cost  about  6s.  per 
1,000  cubic  feet,— S.  Matxb. 

[46093.]— Onn-barrel  Staining.— The  art  of 
stioning  gun-barrels  is  very  simple  when  you  have 
had  plenty  of  practice ;  but  those  who  try  for  the 
firat  time  must  expect  to  make  a  mesa  of  it.  How- 
ever, there  are  aeveral  recipes  in  back  volumes ; 
but,  of  course,  you  have  not  them.  Dissolve 
quajrter  ounce  of  sulphate  of  copper  in  aome  rain- 
water (you  will  want  nearly  a  pmt  alto^^eiher),  add 
ioz.  of  aweet  apirits  of  nitre,  foz.  apinta  of  wine, 
loz.  tincture  of  ateel  (ferric  perchloride),  and  ^oz. 
of  atrong  nitric  acid.  That  will  make  ajpint,  say, 
and  ia  enough  for  30  or  40  barrela.  Clean  the 
barrel  thoroughly  (a  good  plan  ia  to  cover  with  wet 
lime  and  wipe  off  when  dry) ;  then,  with  a  aponge 
and  a  atick,  coat  the  barrel  with  the  mixture,  and 
put  it  in  a  warm  place  (80^  to  90*^)  for  twelve  houra. 
Then  acrateh-bmah,  or  go  over  with  wire  card,  and 
let  oool.  Bepeat  thia  performance  twice,  barring 
the  aoratehing,  and  only  leave  about  aix  houra. 
Then  inuasrse  in  boiling  water  till  they  are  quite 
hot,  and  wire  card  again ;  repeat  the  coating  and 
immeraion  aa  often  as  neceaaary,  and  when  done 
wire  card  and  oil.  It  will  be  understood  thia  ia  a 
proceaa  of  **  mating."  and  everything  dependa  on 
the  akill  of  the  workman.  A  simpler  prcceaa  ia  to 
coat  several  times  with  a  paste  of  butter  of  anti- 
mony and  olive-oil. — Nun.  Dob. 

[46101.]  —  Emigrants'  Oatflt.— Clothes  and 
toola  are  about  the  only  thioga  neceaaary  to  take 
out— a  complete  waterproof  suit  of  oil-akm  being  a 
principal  thing. — Ontabio. 

[46120.1- Hand-Power  Tricycle.- The  beet 
way  would  be  to  aeud  for  the  liata  of  the  makers — 
e.g,^  Bayliss,  Thomas, and  Co.,  Coventry,  who  make 
a  hand-lever  machine,  and  the  Manchester  Tricycle 
Co.,  Exchange  Arcade,  Mancheater,  who  make  a 
tricycle  to  be  worked  by  handa  only,  using  a  crank- 
axle  juat  in  front  of  the  rider. — B.  U.  B.  T. 

[46127.J— Snails.— I  do  not  know  that  snailsare 
of  any  great  value  medicinallv ;  but  they  are  con- 
sidered a  luxury  by  aome — perhaps  you  would  think 
ao,  too,  if  you  were  not  aware  of  the  nature  of  the 
diah.  In  aeveral  countries  on  the  Continent  anaila  are 
reared  as  articles  of  food,  and  I  believe  that,  when 
boiled  in  milk,  they  are  thought  to  be  beneficial  in 
lung- diseases.  The  cultivated  apecimena  of  Helix 
pomatia  fed  in  the  gardena  of  toe  merchants  are 
very  large,  and  fetch  tolerably  high  pricea ;  but,  on 
the  ahorea  of  the  Mediterranean,  what  I  may  term 
the  wild  Buaila  are  conaidered  to  be  excellent  food. 
They  are  boiled  in  the  shells,  juat  as  we  cook 
"  Winkles."- Nuw.  Dob. 

[46135.]— Heimrlch's  Dynamo.— I  think  I  can 
anew«»/tlus  queation.  The  machine  ia  being  ex- 
peri  mrated  with  on  the  Continent,  and  will  prob- 
ably be  in  full  work  when  aome  of  those  now  at 
the  Palace  are  forgotten. — ^Nuir.  Dob. 

[46148.]— Fret-Saw  and  liathe.— '*  J.''  had 
better  get  four  piecea  of  hard,  dry  wood,  nicely 
squared  up,  and  holes  carefully  put  through  for 
rods  to  work  in.  ■  It  is  chea|>er  and  quieter,  and 
wants  no  oil;  black  lead  only  required,;  bearings 
are  not  an  improvement ;  the  upright  can  be  cut 
off  as  high  as  you  please;   3ia.  from  tahla  is 
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enouf^.  Tou  require  a  drum  6fin.  diam.  for  your 
29in.  wheel,  but  do  not  have  above  a  fin.  throw 
for  your  under  crank ;  short  and  quick  strt^e  is 
best.  I  use  eterl  staples,  but  have  found  the  dust 
licks  up  the  oil,  and  wood  anawera  juat  as  well  for 
guidea  to  the  top  and  bottom  roda ;  that  ia  why  I 
now  reeommend  hard  wood. — Wic.  Hoskex, 
Penryn. 

[46210.]— Wheatstone  BridBe«— I  do  not  see 


why  ** Number  and  Angle"  has  selected  from 
iohm.  to  220ohms.  for  hia  coils ;  but  peihaps  he  has 
aome  particular  reason  for  these  limita  which  he 
haa  not  explained.  He  does  not  mention  that  he 
has  prepared  any  coils  for  the  two  aquare  teanches 
of  the  **  bridge,"  and  I  do  not  quite  see  what  he 
can  have  done.  Perhaps  the  aimf»lest  plan  of  ex- 
plaining the  matter  may  be  to  give  a  description 
of  a  aet  of  coils  I  have  been  engaged  on  lately, 
and  have  juat  completed.  They  are  arranged  In 
three  rows  in  the  box  thus  :— 

C  (500-100-  20-  10-10-2O-10O-50d       A 

D  \      1-   -2-  -3-   -4-  1-  2-     3-     4i 

B  400-300-200-100-40-30-  20-  104 
F  B 

The  upper  row  forma  the  bridge ;  the  plngv  may 
be  pulled  out  to  put  two  ten  ohma.,  or  two  twenties, 
two  hundreds,  or  two  five  hundreds  in  circuit, 
according  to  the  resiatanoe  to  be  measured ;  or  the 
lOOplugmaybepulledoutononeaide,  and,  ssy,  thelO 
plug  on  the  other,  when  any  measurements  will  be 
multiplied  or  divided  bv  t^i,  according  to  the  side 
from  which  the  hundred  ploff  is  removed.  I^e  two 
lower  rowa  form  the  thixd  branch  of  the  bridge, 
the  reaiatance  to  be  measured  makiag  the  f  onrui. 
The  lettera  A  and  B  are  the  binding-ecrewe  for 
the  reaiatance ;  C  and  D  are  for  the  biUtery,  and  S 
and  F  are  for  the  galvan<nneter.  In  front  of  the 
three  rowa  of  plugs  is  placed  the  contaot-makaiv 
which  is  conatrnoted  aa  ahown  in  Sprague's  book, 
aa  as  to  firat  make  the  battery  contact,  and  then 
the  galvanometer  ditto.  The  connections  are  as 
follows  (I  have  not  ahown  them,  as  if  I  had  done 
ao  it  would  have  required  a  block,  wMch  I  wiah  to 
avoid  if  poaaible).  Lead  wire  from  between  the 
two  lO-ohm  coila  to  £,  alao  from  between  the  500 
and  '1  ohm  to  C,  the  other  500  to  A,  and  a  branch 
wire  from  here  to  the  battery  oontaet-makur, 
from  whence  it  goea  to  D.  Laiatly,  connect  the 
400  coil  to  B,  and  lead  bran^  wire  to  galvano- 
meter contact-maker,  from  whi^  it  is  led  to  F. 
It  wiU  be  uuderatood  that  the  coila  are  inside  the 
box,  and  the  two  ends  of  each  one  are  connected 
to  pieces  of  brasa  above,  which  are  abort -circuited 
by  the  braaa  plu^a  that  are  fitted  in,  and  any  coil 
will  be  thrown  mto  the  circuit  by  the  removal  of 
the  plu|^  above  it.  The  galvanometer  required  for 
measunng  resiatancea  may  be  aimple ;  there  ia  no 
particular  eood  in  having  a  lot  of  different  wires 
on  the  bobbina.  Mine  has  about  150  turns  of  No. 
18  oopper  wire,  and  I  can  read  to  the  tenth  of  an 
ohm  when  meaaurinff  two  or  three  hundred.  But 
if  making  another,  I  should  put  finer  wire,  say, 
400  or  500  tuma  of  about  24  B.  W.G.  The  great 
thing  ia  to  get  the  needles  to  move  with  the  least 
poaaible  current.  They  must,  therefore,  be  aa  nearly 
aatatio  aa  poaaible,  and  be  auapended  by  a  fine  ailk 
fibre.  I  may  mention  that,  if  properly  adjusted, 
they  ahould  awing  very  alowl^,  not  more  than 
five  swin^  a  minute,  and  it  is  miportant  in  uaing 
auch  an  laatruoient  to  empty  the  iron  and  ateel  ont 
of  your  pockets,  or  the  needles  will  always  move 
when  you  do.  I  find  even  my  watch  will  defleot 
pointer  two  or  three  degreea  if  brought  within  a 
foot  or  90.  It  will  be  noted  that  auch  an  inafara- 
ment  ia  aimply  a  galvanoscope,  and  not,  pronerly 
apeaking,  a  galvanometer ;  that  ia,  it  aimply  anows 
that  there  ia  a  current,  but  only  givea  a  very  general 
idea  of  ita  atreugth ;  when  it  ia  reauired  to  do  this 
quite  a  different  instrument  mmftt  oe  used.  I  have 
made  auch  a  one  on  the  tangent  (and  sine)  prin- 
ciple, that  I  shall  be  pleased  to  send  deaeriptioa 
and  drawing  of,  if  deored ;  it  will  measure  with 
accuracy  any  current  from  about 'one  thousandth 
of  an  ampere  up  to  twenty-five  to  thirty  amperes. 
— R.  P. 

[46320.]— Motor.— In  reply  to  "  Sunlight*"  I 
asek  information  as  to  theformof  motorloould  juco* 
cure  to  work  the  nuKshine.  The  machine  is  a  model 
I  wish  to  show  at  work  in  various  places^  and  would 
not  require  it  to  work  more  than  an  hour  at  a  time* 
As  a  regulated  speed  ia  deaired,  the  motor  must  be 
under  oontroL— POOB  Pbtbb. 

[46344.]— Looomotiye  Mattera— There  aie 
two  peculiarities  about  the  Belpaire  firebox. 
They  are  not  alwava  met  simultaneously,  as  on  the 
annexed  sketch,  llie  firat  ia  the  grate  i  my  readsgo 
are  well  aware  that  for  a  many  years  coke  alone 
waa  burnt  in  locomotives ;  when  ooal  was  first  used 
many  ayatema  of  grates  were  devised  to  abate  the 
smoke.  EogUah  coal  was  imported  in  France  for 
railway  locomotives  from  Cardiff,  Newcastle,  &e. 
But  it  was  found  more  desirable  and  more  eoo* 
nomical  to  uae  French  and  Belgian  coals.  But 
these  coals  are  atill  dear,  espe(»ally  if  they  are  to 
be  used  in  lumpa ;  the  cheapest  aort,  and  by  far  the 
most  considerable  sort,  ia  the  **menu,*'  or  alack* 
Thia  alack  ia  not  free  from  earthy  matters,  and  in 
its  divided  state  it  will  paas  through  the  grate  in  no 
time.  This  ia  a  waste.  Moreover,  it  ia  not  advis- 
able to  bum  it  in  a  deep  fireplace.  The  layer  of 
ooala  muat  be  thin  and  uuiform,  the  air-apaoea  verv 
narrow,  not  more  than  9  millimetera ;  the  idr  is  ad- 
mitted at  the  level  of  thia  layer  by  openinga  in  the 
fite-door;  thia  opening  can  be  closed  at  will. 
The  bare  are  caat  together,  in  parts,  or,  when  of 
wrought-iron,  so  riveted.     A  drop  apparatus  is 
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provided  to  throw  the  fire.  The  firebox  cannot 
natnially  be  made  high,  and  it  will  be  aeeu  at  once 
that  the  grate  can  be  placed  orer  the  hind  axles, 
this  is  a  mat  advantage,  favouring  a  good  reparti- 
tion of  the  weight.  The  length  of  the  firebox  is 
often  7ft.  The  second  particalarity  is  a  mode  of 
staying  the  crown-plate  of  the  firebox.  It  is  an 
extension  of  that  aoopted  for  the  vertical  side  of 
the  firebox.  The  origin  of  this  nnw  system  of  stay- 
ing has  been  contested.  M.  Belpaire,  however, 
may  not  have  known  that  it  was  applied  first  by 
Crampton,  on  one  of  his  celebrated  engines.  The 
late  lir.  Bonch,  engineer  of  the  Stockton  and  Dar- 
lington Bailway,  also  nsed  a  very  similar  staying  of 
the  orown-plate.  From  the  sketch  it  will  be  seen 
that  boUi  crown-plates,  outside  and  inside,  are 
fli^;  both   are   strengthened   by   long  steel,  or 


vrith  direct  sorew-^taying  of  the  crown-plate  have 
a  disadvantage.  The  stays  must  not  be  teo^near 
the  tube-plato :  otherwise,  on  lighting  the  fire,  the 
expansion  of  the  tabe-plate  witl  often  cause  the 
plates  and  stays  to  become  leaky.  The  best  meiuis 
to  avoid  this  is  to  adopt  the  sling  stays  shown  at 
that  part  on  the  sketch.  Belpaire*8  firebox  is 
adopted  in  name  on  the  Chemins  de  fer  du  Nord, 
de  PEst,  de  Lyon,  on  all  Belgian  railways,  by 
Borsig,  of  Berlin,  and  some  other  Continental  rail- 
ways. Bourbonnais  type  :  The  Bourbonnais  type 
owes  its  name  to  the  fact  that,  when  first  created, 
it  was  destined  more  particularly  to  work  on  some 
of  the  railway  lines  that  are  found  in  that  part  of 
France  formerly  called  Bourbonnais.  The  first 
eng^es  of  this  type  were  built  in  1858  bv  Call  and 
Deorosne,   from  the   designs  of    M.  Houel,   the 
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wronght-iion  Borewed  stays,  a  little  over  lin. 
in  diameter,  pitched  4in.  apart.  They  are  hollow, 
but  the  end  on  the  outer  case  is  closed.  The  hollow 
thzx>ugh  the  stays  is  ^in.  in  diameter.  If  one  broke 
the  steam  or  water  would  rush  immediately  into 
the  firebox,  thereby  signalling  the  danger.  These 
fireboxes  must  have  their  comers  struck  with  a 
great  radios.  The  unavoidable  flat  parts  are  easily 
strengthened  by  palm-stays  or  screw-stays,  as 
shown  on  sketch.  The  latter  sort  is  |)ref erable  for 
two  reasons  :  a  hole  can  be  also  drilled  through 
them,  or  even  managed  when  rolling;the  stays.  T^e 
other  reason  is  that  the  first  sort  of  stays  cannot 
be  easily  repaired,  give  no  signs  of  failure,  and,  if 
not  riveted,  may  work  loose.  The  advantages  of 
this  firebox  are:  1.  Enlargement  of  steam -room. 
2.  The  screw-stays  do  not  oppesethe rapid  genera- 
tion  of  steam  that  takes  place  there.  3.  It  is 
cheaper,  and  in  the  event  of  a  failure,  soon  made 
right  again.  4.  The  crown-plate  is  easily  cleaned 
and  examined  through  the  little  openings,  A,  A,  A. 
In  this  country,  the  direct  staying  of  the  crown- 
plate  to  the  outer  casing  has  been  also  adopted, 
bat  in  keeping  the  old  form  of  firebox  top  this 
is  not  commendable.  Keeping  the  old  form 
of  outer  firebox  requires  a  particular  shape 
of  crown  -  plate,  for  we  know  that  the 
stayb  have  to  be  normal  to  both  plates. 
This  condition  is  realised  in  the  case  of  concentric 
cylindrical  surface ;  but,  should  this  become  pos- 
sible in  locomotives,  staying  does  not  seem  neces- 
say ;  but  it  is  impossible,  owing  to  the  diminution  it 
will  inevitably  cause  in  the  heating  -  surface. 
Carved  surfaces,  but  not  circular  ones,  are  resorted 
t«,  and,  for  the  purpose  of  keeping  the  stays  normal 
to  them,  they  are  altered. a  little  in  shape  at  the 
place  where  these  stays  are  screwed,  and  in  such  a 
manner  as  to  secure  the  desired  result.  This  is 
the  practice  on  the  L.  B.  and  S.  C.  I  do  not  think 
it  is  simpler  than  Belpaire's  metbocl.    All  fireboxes 


principal  engineer  of  that  firm.  They  first'worked 
on  the  Lyons  and  Boanne  section ;  but,  when  the 
Paris,  Lyons,  and  Mediterranean  Railway  received 
its  present  extension,  through  the  amalgamation 
of  different  lines  lying  in  the  south-east  of  France, 
the  system  under  our  consideration  was  adopted 
throughout  all  parts  of  the  rcseau.  The  Bourbon- 
nais type  is  an  outgrowth  of  the  Ion?  boiler  type, 
appliea  to  meet  the  requirements  of  heavy  traffic. 
It  IS  an  outside  cylinder  engine,  with  inside  valve- 
gear.  Both  firebox  and  cylinders  are  overhang- 
ing ;  but,  abroad,  this  is  not  considered  a  fault 
when  it  is  a  question,  as  in  the  present  case,  to  draw 
heavy  trains  at  a  slow  speed.  The  P.  L.  M.  Com- 
pany possess  to-day  over  900  engines  of  this  sort. 
They  were  built  during  the  last  twenty-five  years 
by  different  makers,  with  slight  modifica- 
tions. I  have  given  on  the  annetxed  sketches 
the  diagrams  of  the  first  engine  and  of  the 
most  recent,  to  my  knowledge.  It  must  be 
remarked^  by  the  bye,  that  the  Bourbonnais  type 
is  fast  bemg  adopted  by  other  railway  companies. 
You  vnll  find  it  on  the  Alta  Italia  Bailwa3r  Com- 
pany, for  instance.  I  have  in  my  possession  the 
auto-lithographic  working  drawings  of  some  loco- 
motives by  various  French  companies,  exactly 
similar  to  the  Bourbonnais  type,  as  far  as  regards 
mechanism.  The  engine  No.  1  was  considered  as 
the  most  powerful,  six -wheeled  engine  for  goods 
traffic  that  could  be  adopted  safely  on  the  normal 
gauge.  Time,  however,  showed  that  this  opinion 
was  not  strictly  true.  The  engine  No.  2  must  be 
somewhat  more  powerful  than  No.  1.  The  latter 
was  used  on  inclines  of  18  to  20mm.  per  metre 
(about  1  in  50).  Here  are  the  following  changes 
occurred  in  the  construction  of  these  engines 
during  the  last  25  years.  The  services  of  thetie 
engines  are  now  required  for  the  passenger  traffic. 
On  inclines  1  /  200  they  can  draw  400  tons  (goods) 
'  at  a  speed  of  15'6  miles  an  hour,  or  235  tons  (pas- 


sengers) at  28  miles.   The  pumps  are  now  replaced 
by  a  single  but  powerful  injector.    It  is,  however, 
difficult  to  understand  why  two  are  not  used.  TlUs 
injector  (No.  9)  can  deliver  over  25^  gallons  a 
minute.   AH  recent  engines  have  a  capacious  dome 
against  the  smokebox.       This  dome  carries  the 
safety-valves,  which  were  oefore  on  the  firebox. 
There  are,  on  each  engine,  a  large  dry  sandbox  of 
a  peculiar  construction,  and  a  weather-board.  The 
wheels  are  wholly  made  of  wrought  Iron,  and  with 
spokes,  oval  in  section.  The  engines  are  fitted  with 
Lechatellier  counter-pressure  brakes.    In  both  old 
and  recent  engines  there  is  a  peculiar  arrange- 
ment   for    the    springs    of    the  trailing- wheels. 
It    was    difficult    to    find    room    for  them   to 
be  disposed  in  the  same  way  as  the  other  two  pairs. 
The  nearness  of  tiie  fire-box  prevented  the  engineer 
from  finding  the  place  necessary  to  give  them  the 
proper  span.    They  were  replaced  by  the  kind  of 
double  spring  of  shorter  span  shown  in  one  of  the 
sketches.    It  is  to  be  remarked  that  such  engines 
cannot  have  their  frames  braced  properly  from  the 
same  cause :  however,  the  cylinders  are  fastened  to 
these  tnmeSf  and  secured  together  in  a  manner 
worth  imitatmg.    I  should  be  glad  to  describe  it 
here,  but  I  am  afraid  to  tresnass  on  valuable  spaoe, 
as  my  description  is  already  too  lengthy.     The 
builders  of  these  900  locomotives  rank  amongst  the 
first  on  the  Continent,  and  I  give  their  names,  as  it 
may  interest  some  readers :   Call  and  Gie  (Paris 
and  Oullins-les-Lyon) ;  A.  Koechlin,  Miihlhauaen ; 
Claparfede,  St.  Denis,  near  Paris ;  Creusftt  Works 
(8a5ne-et-Loire) ;  Ateliers  de  Fives  Lille  (Noid) ; 
Ateliers  de  la  Compagnie,  P.L.M.,  Paris.    Ths 
following  dimensions  are  metric,  of   course,  but 
I  give  the  nearest   English   equivalent  for  the 
modem  engine. 

Grite. 

No.  1  (1858)  No.  2  (1877) 

Length       1350mm.  1340ffim.      4'  4-?' 

Width        1010  1001             3'  3i" 

Area            1363m«.  1340m«.       4'  4.7' 


FiBEBOX    (INSIDE.)- 

Height       1604mm.  1520  &  1404  (back)  6'  &  4'  -8-8" 
Length  (bottom)        1350mm.      1340    4'  4*7" 


1001 
15 
25 


Width  (bottom)'         lOlOmm. 
Sidesplates  (copper)       13  thick 
Tube  (copper)  25  thick 

Tubes  (bbass.) 

Number.  197  177 

Diameter  (exterior) 

dOmrn.      50mm.        2' 
Thickness  2-25  2      No.  14WG. 

Length  4250  4262        13  -11 -7" 

Hbatino  Subface. 


Firebox             8  Olm".         715 

77  sq.  ft 

Tubes           124-89        108  6 

1158 

Total            132-9          115  65 

1235 

Working  pressure 

8  atmos.      9  atmos. 

1321b.  sq.  in. 

Thickness  of  barrel  plates 

13mm.        14'5mm. 

57" 

Diameter  of  chimney  (uniform) 

450             450 

17  3" 

Diameter  of  barrel  inside  (greatest) 

1357          1354 

4'  4-2" 

Fbamss. 

Distance  apart  inside 

1230mm. 

4'  0" 

Thickness               28 

11" 

Wheels  (diameters) 

1260mm.  1300mm.       4' 3^" 

Distance  fron  1st  to  2nd  axle 

1970mm. 

0'  5-58" 

Distance  from  2nd  to  3rd  axle 

1400mm. 

4'    7-2' 

Wheel  base         3370mm. 

ir0  78' 

The  third  axle  has  a  play  of  7ram.  laterally,  and 

there  is  a  ball-joint  articulation  at  the  fore-end  of 

the  3rd  coupling-rod. 

Beabiwos. 

Ut  and  3rd  axles 

ISOd  x  2o0mm. 

7  0Sd  X  9-8 

Driving              lOOd  y  250mm. 

7-49rf  X  9  9 

CYLniDEBS. 

Diameters         450mm. 

17-3" 

Stroke               630 

25-65' 

Centre  to  centre 

2090 

6' 10-28' 

Weioht  in  Wobkino  Obder. 

1st  axle    lOSSOkilog.    llOGOkilog. 

11  ton*.  3cwt. 

2nd  axle  10800             IISOO 

11           7 

3rd  axle    10600              II8O1) 

11          2 

33 


V2 


32280  34660 

Tractive  power  (maximum) 

6700kilog.       7290kUog.  ICOOOlb. 

Kprf»//D.— Ed.  Qobebt,  B.Sc.,  Nottingham. 

[46349.]— Model   Steamboat.— The    annexed 
sketch  is  the  form  of  boiler  required,  the  dotted 

1  lines  showing  section  of  firebox  and  uptake.    It 
should  be  made  of  copper  (a  piece  of  12io.  sheet  is 
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moat  sniUble)  iiTeted,  and  of  the  following  di- 
atBaoni :— Length,  9in. ;  depth,  6iui.,  and  5iia. 
iride;  di&meter  of  firebox,  4|in. ;  of  uptake,  l\in, ; 
stMinehiest  (which  most  be  fixed  with  the  flange 
iniide  ahell  of  boiler),  height,  2^in. ;  diameter, 
2tn.  (See  below.)  Fireban,  3in.  wide,  of  i\n. 
iron  wire,  and  long  enough  to  reach  to  uptake, 


where  a  bridse  mutt  be  formed  to  within  Uin.  of 
thB  crown.  Steam-blait  to  be  fixed  as  ihown,  with 
anonle  jast  big  enough  to  etiok  a  pin  into.  A 
ntolj-yaive  is  indispensable.  A  piece  of  tin  or 
riieet-tron  must  be  fitted  into  end  of  flue,  and 
stopped  with  white-lead.  With  charcoal  and 
snail  coal  mixed,  vou  can  get  a  splendid  fire  and 
rienty  of  steam.  A  smaller  boiler  is  utterly  useless 
tor  ft  boat  of  such  proportions.  Firebox  must  be 
fixed  ^in.  abore  the  Do&>m  of  boiler.— J.  H.  O. 

[46353.1  —  Telephone  Transmitter  and 
Switch..— I  have  found  the  pantelephone  a  good 
transmitter  when  combined  with  an  induction  coil, 
not  without.  The  han^ng  plate  I  have  made  of 
Disteboard,  also  of  thm  wood,  with  like  results,, 
bat  haye  found  the  best  effects  when  the  contacts 
vsre  of  carbon  only.  I  send  a  rough  sketch  of  the 
pantelephoae  I  nuMe,  showing  the  induction  coil ; 
ilso  a  sketoh  of  a  Tery  useful  switch  suitable  for 


wozking  the  four  instruments  required  in  successful 
telephony — viz.,  the  telephone,  microphone,  bell, 
and  battery.  This  switch  will  be  found  useful  to 
Bsa^  of  your  readers,  judging  from  the  numerous 
ioquries  on  such  matters.  I  haye  endearoured  to 
rapreeent  all  connections,  "  make  and  break,"  as 
plainly  as  possible,  so  that  but  little  deseription  is 
nqmred.  I  will  first  explain  the  way  these  instru- 
neats  are  brought  into  action,  and  in  doing  so 
▼ni  add  the  needful  description.  To  call  attention 
&t  the  distant  station,  where  it  is  assumed  the 
tune  kind  of  instruments  are  in  use,  press  the 
batton  B  on  switch  for  a  second  or  two;  Uus 
breaks  contact  with  C,  and  makes  contact  with  A. 
The  euxrent  now  flows  from  the  battery,  cell 
No.  1,  through  A  to  D,  on  to  F,  then  along  leTer 
H  to  its  centee,  and  down  to  post  L,  thence  to 
line,  and  on  to  distant  station,  where  it  rings  a 
l>sU ;  then  to  earth,  and  back  again  to  central  post 
P  on  twitch,  then  to  cell  No.  3,  and  so  completes 
the  circuit.      The  "  call "  will  be  answered  by 


the  home  bell  ringing,  produced  by  the  same 
operation  of  pressing  the  button  B  at  the 
distant  station.  This  sends  a  current  into 
the  line  to  the  home  station,  which,  enter- 
ing the  switch  at  L,  passes  upwards  to  the 
leyer  H,  along  thia  to  F,  then  to  D  and  C,  and 
upwards  to  one  of  the  top  parts,  then  out  to  bell, 
which  it  rings  in  passing,  and  on  to  centre  post  P, 
and  back  through  earth  to  distant  station,  and  so 
again  the  round  is  completed.  Now  remove 
tdephone  T  from  the  hook  H ;  the  spring  8  at 
OBoe  lifts  up  this  lever,  and  through  the  insulated 
connection  (a  silk  thread),  N,  allows  the  spring  G 
to  make  contact  with  J.  Contact  is  also  at  the 
same  time  made  by  the  lever  with  E,  and  broken 
at  F.  This  operation  brings  the  microphone  or 
pantelephone  into  action.  The  current  now  flows 
from  No.  1  cell  only,  this  being  sufficient  to  work 
the  local  drcuit  through  the  microphone.  Its 
course  is  through  A  O  J  to  pantelephone,  which  it 
enters  at  Y,  then  passing  by  K  through  the  loose 
carbons  M  to  O ;  up  this  it  passes  by  a  wire,  then 
down  on  the  other  side  to  the  induction  ooil  I, 
where  it  flows  through  the  primary  wire  and  back 
to  the  same  oell  No.  1,  as  shown.  The  secondary 
wire  terminates  in  two  binding  posts  shown  on  the 
top  of  the  coil.  Thia  wire  furnishes  the  current 
necessary  to  work  the  telephones.  It  starts,  say, 
from  the  left-hand  post  ana  passes  to  E  on  switch, 
then  along  lever  H,  now  in  contact  with  E,  and 
down  to  post  L,  thence  through  line  to  distant 
station,  and  through  its  telephone  to  earth,  then 
back  again  it  hastens  to  centre  post  P  on  home 
switch,  and  on  through  telephone  to  induction 
coil,  whence  it  started.  I  may  add  that  the  micro- 
phone bell  and  switch  are  best  combined  in  one 
mstrument,  though  I  have  shown  them  separately 
the  better  to  illustrate  the  action  of  each.— John 

C.  FitANK. 

[46373.]— Ii.S.W.B.  New  Oouyled  6ft.  6in. 
Bogie  Bnginea.- There  are  twelve  engines  of 
this  class ;  the  numbers  are  136  to  147  inclusiye. 
The  reason  the  numbers  are  so  low  ia  that  the  new 
enffinee  have  tiie  numbers  on  them  of  old  engines 
which  have  been  broken  up.— Clydk.  ,',t.1"1^  -  . 
[46376.]— Weight  of  *' arosvenor."— l^e 
disbibution  of  weight  on  the  **  Grosvenor''  is  as 
follows:- 

tons.  cwt. 

On  the  leading- wheels   12       8 

„     driving-wheels    15        8 

„     trailiug- wheels   9        4 

Totalweight 37  0 

On  the  terriers : — 

On  the  leading-wheels  8  8 

„     driving-wheels    8  12 

„     trailing- wheels   8  6 

Totalweight 25       6 

I  don't  know  the  weight  of  the  "  Grosvenor's  " 
tender,  but  the  wheel-baae  is— From  centre  of 
leading- wheel  to  centre  of  middle  wheels,  6ft. ; 
from  centre  of  middle  wheels  to  centre  of  trailers, 
6ft— Spiks. 

[46395.]— O^.  W.   B.    Enffinea.— In   reply   to 
"Stentor,*'  I  send  sketch  and  chief  dimensions  of 


Cylinders 17in.  x  24in. 

ft.  in. 

Coupled  wheels 5    6    dlam. 

Bogie         ,,        3    6       „ 

Wheel  base  coupled 9    4 

ti  bogie   4    6 J 

Total  wheel-base   19    8 

Length  over  buffers  30    0 

Length  of  saddle-tank  ....  10    0 

Firebox  Oength) 4    4 

„        (breadth)  6    0 

Depth  from  crown  to  bars. .      4    8 

Number  of  tubes    198 

Diam.  inside    Ifin. 

Length 10ft.  3ia. 

— Clyde. 

[46380.]— Electric   Human  Skull.— I  inclose 
sketch  how  to  arrange  the  electrical  part,  which  I 
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suppose  you  know  something  about.  If  not,  take 
it  to  a  friend  or  instrument-maker.  A  is  an 
electro-magnet ;  B,  pole  of  ditto :  E,  armature ;  F, 
spring  for  tension ;  G,  lever  for  working  the  eyes ; 
D,  iomt.  A  current  being  passed  through  A,  B 
will  attract  £,  and  lever  C  moves  ejeB.  If  you 
want  the  teeth  to  chattter,  place  a  contact  breeJcer 
at  D.  -  GaoBQB  Tolxait. 

[46386.]— Gold -Air  Engine.— To  "  StiN- 
IJOHT." — I  could  not  say  if  you  would  infringe  or 
not,  unless  I  saw  the  plans  of  the  proposed  motor. 
The  chief  cold-air  patent  is  that  of  Giffard,  which 
is  conridered  a  fine  invention.  But  I  have  no 
practical  experience  of  it,  therefore  could  only  give 
you  a  theoretical  opinion  that  it  is  complicated  with 
stufiUig-boxes,  and  other  parts  not  advisable  in  a 
motor  of  this  daaa.  As  to  a  hot-air  engine,  that 
ia  another  matter  altogether.  See  my  remarka  on 
page  622  on  the  subject.  But  as  far  as  I  have 
gone  in  practice,  I  may  tell  you  that  the  hot-air 
engjine,  m  my  opinion,  is  a  far  more  reliable  motor, 
if  viewed  from  the  point  of  actual  use,  than  tiie 
cold-air  one,  and  therefore  I  ahould  not  advise  you 
to  trouble  yourself  with  latter.— Sunlioht. 

[46387.1— Boiler.— If  an  externally- fired  one 
would  suit  you,  and  it  is  easiest  arranged  to  bum 
coal,  the  size  might  be,  say,  2ft.  3in.  or  2ft.  6in. 
long,  and  Sin.  to  9in.  diam.    If  set  in  masonry,  the 


the  2042  class  of  tank-engines.  The  engines  were 
built  in  1867  by  the  Vulcan  Foundry  Co.,  War- 
ringtcm,  from  the  designs  of  Mr.  T.  Pearson,  for 
the  Bristol  and  Bxeter  Railway  Co.  A  smaller 
class  of  the  same  type  was  turned  out  in  1862  by 
Bayer,  Peacock,  and  Co. ;  and  a  larger  type,  re- 
presented by  2051,  cime,  in  1873,  from  the  Avon- 
side  Engine  Co^  Bristol.  No.  2042  was  No.  69  of 
the  old  B.E.B.  (5o.  ThcHe  engines  have  screw  re- 
versing gear,  and  they  are  fitt^  with  the  Saunders 
ejector  for  the  purpose  of  creating  a  vacuum  to 
«eork  the  brake  on  the  carriages,  but  the  engine  is 
only  fitted  with  the  ordinary  hand -brake,  with 
wood  blocks.  The  chief  dimensions  are  as  fol- 
lows:— 


grate  should  be  9in.  by  9in.  long,  with  a  flash  flue 
the  length  of  the  boiler,  so  that  one-half  its 
diameter  is  utilised  as  heating  surface. — Sunlioht. 

[46390.]  —  Turning  Calender  Bolls.  —  I 
presume  these  rolls,  or  bowls,  as  they  are  some- 
times designated,  are  constructed  of  paper  which 
has  undergone  nydraulic  pressure.  Having  an 
idea  that  uese  tools  are  numerous,  and  some  of 
them  kept  secret,  it  would  be  more  satisfactory  to 
me,  and  also  to  '<  G.  H.,''  to  advertise  his  address. 
— Pattbbn  Makbb. 

[46396.]— To  "  Aldebaran."— There  are  not 
only  more  lenses  in  a  terrestrial  than  in  a  celestial 
eyepiece,  but  the  principle  is  altogether  different.  Ir 
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the  foraier  an  inverted  image  of  the  object  viewed 
ii  thrown  direotlv  in  front  of  the  first  lens  of  the 
eyepiece  (A,  Fig.  1) .  This  image,  being  considerably 
within  the  fooos  of  the  lens,  causes  the  emergent 
raysHo  be  maoh  scattered,  and,  as  will  be  seen  by 
the  sketch,  a  great  portion  of  them  to  be  wasted 


g^^'^::^ 


(a  further  loss  of  light  being  also  caused  by  reflec- 
tion from  so  many  surfaces).  The  rays,  after 
passing  through  the  lens  B,  are  more  collected,  but 
still  divergent,  and  it  is  only  when  they  have  been 
again  bent  by  G  that  they  converge  to  a  focus 
between  C  and  D,  and  it  is  this  focus  or  re-inverted 
imsge  that,  magnified  bv  the  eye-lens  D,  forms 
the  field  of  view.  The  lenses  B  and  C  are  not 
essential  to  the  formation  of  an  erect  image,  but 
are  found  necessary  to  correct  the  spherical  aberra- 
tion which  would  otherwise  result.  The  magnify- 
ing power  obtainable  by  an  eyepiece  of  this  descrip- 
tion may  be  increased  to  an  almost  unlimited 
extent  by  separating  the  two  pairs  of  lenses ;  but  as 
such  increase  of  power  must  always  be  accom- 
panied by  an  actual  loss  of  light,  it  is  found  pre- 
ferable, for  astronomical  purposes,  to  adopt  a 
modiflcation  of  the  pair  next  the  eye  (Fig.  2) 
known  as  the  negative,  or  Hayghe&ian  eyepiece,  in 
whidi  the  cone  of  raye  from  the  object-glass  is 
beat  to  a  foous  midway  between  the  two,  and 
magnified  aa  before  by  the  eye-lens.  An  image 
viewed  in  this  manner  la,  of  course,  inverted,  but 
for  celestial  objects  this  is  rather  an  advantage, 
because  celestial  scenery  is  usually  depicted  as  it  is 
seen  in  an  inverting  telescope.— A  t.pbb  a  b  a  n. 

[46897.]— SUde-VsfclTe.—««  To  Sitwlioht."  — 
TkuB  two  slides  are,  next  the  cylinder  itself  the 
main  slide,  and  on  the  back  of  that^  the  second  or 
expansion  valve*  The  main- valve,  in  this  case,  is 
not  of  the  usual  shapey  but  is  more  like  a  flat 
plate  of  eome  little  thickness.  In  this  thickness  as 
casttlttoagh  two  porteoitpassagee  for  the  steam,  and 
a  recess  only  for  the  eshaust  port ;  on  the  back  of 
this  main- valve  is  theexpansMn  one,  and  it  is  a 
plate  likewise,  but  thinner,  and  with  ports  cast 
throughtomat<^thoseinthemaiB-valve.  Tbeeetwo 
paits,  sliding  one  on  the  other,  bring  the  ports  into 
position,  so  that  at  the  commenoenimst  of  the  stroke 
the  two  ports  come  fair  one  with  the  other  over 
the  port  that  should  admit  steam  to  the  cylinder. 
But  as  t^e  maio-i^ve  moves  downwwrds^  let  ua 
suppose  the  expansion  one  ia  movmg.upwaids^  so 
that  the  port  is  closed  doubly  aa  quickly  aa  it  would 
be  if  but  one  valve  was  used ;  therefore  by  altering 
the  relative  position  of  the  expansion- valve,  the 
cut-off  is  easily  caused  to  take  place  at  the  early 
part  of  the  stroke  or  not,  as  the  required  grade  of 
expansion  may  bc^-SuNLiOHT. 

[46400.]  — Winter*8  Plate  Blectrioal  Ma- 
ohine— Ooil. — In  reply  to  this  I  beg  to  state  that 
I  divided  my  ooil  into  the  three  paits  for  experi- 
mental purposes,  so  that  I  may  examine  the  effect 
of  the  primary  on  the  different  parts  of  the  coil, 
which  I  can  ao  by  means  of  binding-screws  on  the 
different  divisions  (not  shown  in  Fig.)  In  the  coil 
I  am  binding  I  shall  have  not  less  thui  160  of  these 
vertical  divisions,  but  of  paraffined  paper  inatead 
of  ebonite.  I  believe  you  can  get  better  insulation 
this  way,  ansl  less  liable  to  injury  of  coil  by  strike 
ing  into  the  primary.  I  do  not  know  a  ^ood 
wmding  apparatus.  Mine  was  a  very  primitive 
one,  coufiistiug  of  a  solid  base  and  two  uprights,  to 
take  the  core  and  primary  (the  core  projectiag 
beyond  the  pimary  coil).  A  handle  fixed  to  the 
core  turned  it  round.  I  found  I  could  soon  wind 
it  on  after  a  little  practice  with  the  first  two  or 
three  layers.— Thos.  N.  And&ews,  Plymouth. 

[46105.]- Stains  on  Dry-Plate  Negatives.— 
To  remove  yellow  stains,  try  soaking  the  plate  in 
alum,  loz. ;  citric  acid,  2oz. ;  water,  1  pint.  I  doubt 
whether  jrou  will  ever  bring  back  your  negatives  to 
their  original  printing  quality;  you  can  try  the 
following :— Remove  the  varnish  from  the  plates 
and  then  give  them  a  bath  of  hypo ;  now  wash  wtli 
and  re- intensify  as  follows :— Place  the  negative  in 
a  solution  of  bichloride  of  mercury  till  it  becomes 
white,  well  wash  and  immerse  in  water,  loz. ; 
ammonia,  three  drops.  Leave  the  plate  in  the 
latter  solution  till  it  has  become  almost  black,  then 
well  wash  again.  Do  not  omit  to  wash  well  after 
the  m<rrcury  solution,  or  the  plate  will  be  spoilt. — 

H.  G.  M.  CONTBBABB. 

[46406.]  —  Bainband  Spectroscopy.  —  Full 
ptttioulaiB  of  the  spectroscope  employed  for  this 


purpose  will  be  found  in  the  **  Plea  for  th«  Bain- 
band," which  has  appeared  in  Stjmoiui's  MeteorO' 
logical  Magaaine  (Stanford,  Charing- cross).  The 
(fhtertutory  (Taylor  and  Francis,  Bed  Lion- 
court,  Fleet-street),  and  has  been  noticed  in  your 
jourmil,  and  a  reprint  of  which,  in  a  pamphlet 
form  can  bo  had  of  Mr.  John  Browning,  63, 
Strand.- J.  R.  C. 

[46416.]  —NX.  Tank  Knglnms.— I  send,  dimen- 
sions of  the  outside  cylinder  tank  engines^  Ko.  1 
class,  the  first  of  which  came  out  in  1868.  Cylin- 
ders, 17  by  24;  driviog-wheela,  5ft.  6in.;  dia. 
of  bogie-wheels,  2ft  9in. ;  dia.  of  boiler  (inside), 
4ft.  lin.;  200  tubes,  Ifin.  dia.,  fin.  clearanoe; 
bogie- wheels,  centre  to  centre,  5ft»  nn.  The  bogte« 
wl^els  are  capable  of  lateral  transverse  movement 
2in.  eadi  way.  The  boiler- pressure  =■  1601b; 
heating  surface,  1,015  square  feet.  Weight  in 
workij^  order: — 

Tons.  cwts. 

On  bogie^wheels 14      14i 

„  driving    „     14        5 

„  trailing    „     14      12J 

Total 43      12 

When  the  engines  came  out,  the  average  consuap* 
tion  of  ceal  was  30*28lb.  pec  mile  with  twelve 
coaxes.  The  trains  may  be  heavier  now.  I  may 
add  that  the  dimensions  are  those  of  the  Ke.  1 
class ;  I  do  not  know  whether  they  apply  to  the  70 
class,  which  are  of  a  later  date.  A  sketch  of  these 
engines  was  Riven  in  one  of  the  earliea  volumoa  (I 
believe  Vol.  X.)  I  do  not  know  dimensions  of  the 
inside  cylinder  engines ;  I  have  only  seen  them  from 
a  distanoe.  Are  they  not  painted  black,  and 
numbered  from  101—110  r"— Mbtxob. 

[46419.]— Telescope.  —  To  "  ALDEBAaAN.— A 
telescope  of  the  class  described  by  •*  Wykehamist " 
ought  to  make  a  most  excellent  afitronomioal  inttru- 
meot,  and  as  the  process  of  convevstoa  is  exceed- 
ingly simple,  it  will  be  quite  worth  his  while  to  do 
so.  I  should,  however,  advise  him  not  to  interfere 
with  it  as  a  day  telescope,  but  rathec  to  fit  to  it  an 
additional  tube  for  night  work  (as  shown  in  Fig. 
2^  46396),  or  if  he  wished  first  to  test  its  capabili- 
ties as  a  night  glass,  he  might  unscrew  the  two 
pairs  of  lenses  from  tiie  eye-tube,  and  replace  the 
one  next  the  eye  by  a  celestial  eyepiece  such  as 
described  on  page  608  of  last  volume.— Aldsba&an. 

[46424.]  —  Circular  Sskw.  —  It  has  most  un- 
doubtedly got  buckled.  Send  it  to  a  saw-fettler's ; 
he  will  hammer  it  for  you,  and  in  future  do  not  let 
it  run  hot,  but  give  your  teeth  proper  clearance, 
and  be  careful  when  filinj^  and  setting,  and,  above 
all.  see  that  your  guide  is  parallel  with  your  saw. 
— Paitebn  Makxb. 

[46425.]  —  Gelatine  Bmuleion.  —  I  inad- 
vertently omitted  to  state  the  name  of  the  acid  in 
my  reply  of  p.  §9.  It  was  salieylic  acid.  — W.  J. 
Bashfobd. 

[46425.]— Qelatine  Bmnlaion.— I  have  kept 
emulsion  ior  three  months  by  allowing  it  to  set  in  a 
bottle,  and  w^en  set  pouring  in  about  ^in.  depth  of 
methylated  spirit.  I  have  not  tried  keeping 
longer.  I  have  not  tried  keeping  without  washiog. 
The  best  way  to  wash  is  to  press  through  coarse 
canvas,  when  set,  into  water.  The  threads  of 
emulsion  thus  produced  should  be  kept  soaking 
for  one  or  two  hours,  the  water  being  poured  off 
and   fresh   added    several    times.  —  H.    G.    M. 

CoMTBEAfiR 

[46428  and  46481.]— Pomplnff.— Square  the 
diameter  of  plunger,  multiply  by  *7854,  and  bv 
length  of  stroke,  and  divide  by  277.  This  wiU 
give  you  the  number  of  gallons  each  stroke  (if 
single-acting)  if  the  pump  be  f  nil.— Strathedbn. 

[46128.]— Pampinff. — Sapposing  the  suction- 
pipe  to  be  of  ample  size  and  the  water  to  follow  up 
throughout  stroke,  the  pump  would  throw  34*28 
gallons  at  each  stroke.  Thus:  Diameter  =  1ft. 
Square  this  and  multiply  by  7854  (1  x  I  x  -7854)  = 
'7854  sq.  ft.  area  of  piston.  This,  multiplied  bv  the 
stroke  ('7864  x  7)  =  5*49  cubic  feet  as  the  volume 
swept  by  piston  at  eaoh  stroke.  As  there  are  6*235 
gallons  in  a  cubic  foot  of  water  at  62^,  this  volume 
represenU  (5  49  x  6-235)  »  34*28  gallons  per  stroke, 
as  stated  above. — Glatton. 

[46431.]— Worated  and  Woollen  Tarns.— 
A  woollen  yam  is  stretched,  not  drawn.  By  this 
streiching  process  all  the  longest  fibres  take  up  a 
position,  forming  the  core  of  the  thready  and  the 
shortest  acrangi)  themselves  on  the  outside  of  this 
core  at  right  angles  to  the  thread's  length.  A 
worsted  yam,  on  the  contrary,  is  drawn ;  all  the 
difTereat  lengths  of  fibres  are  bo  mixed  that  no 
portion  of  the  thickness  of  the  yam  contains  more 
long  wool  than  another ;  both  core  and  outaide  are 
aliko  as  regards  their  length  of  staple,  and  all  the 
fibres  lie  parallel  to  the  thread*s  length.  The 
difference  between  worsted  aud  woollea  is,  I 
believe,  not  generally  understood,  some  thioklng 
that  worsted  yarn  is  made  from  long  wool,  and 
woollen  from  short.  Tbe  differenceis,  nowever,  in 
the  construction  of  the  thread,  not  necesajarily  in 
the  material  from  which  it   is  made. — Wobstbd 

SpZ2(KEB. 


[46432.] -Spirskl  Sprin*.— WindthewireTSuid 
a  steel  or  iron  mandrel  whilst  soft,  carefully  ksepifl* 
the  coils  even  and  proper  distance  apart;  cr^wkd 
two  or  three  at  once,  according  to  the  ipase  re- 
quired; thenaUyouhavetodoietowiDdtlMmclose 
together.  I  use  steel  prepared  specially  for  watck 
and  clock  work.  I  temper  as  follows:  (nothing 
but  practice  will,  however,  make  ^ou  perfect  in 
the  art  of  tempering,  and  even  skilled  workmen 
caimot  always  set  it  right)  :  Heat  evenly  all  oTer 
to  a  red  heat,  taking  care  not  to  bum  it,  and  pluigs 
into  tallow,  lard-ou,  or  water;  when  cold,  warm 
it  until  it  wiU  just  melt  tallow,  and  cover  with 
same  ;  now  plaoe  in  fire  until  the  tallow  takes  fire, 
and  bums  without  assistanoe  from  same;  with- 
draw, shake  in  air  and  leave  tmtil  cold.  If  you 
harden  in  water,  spring  will  be  harder  than  ia  oil 
or  tallow.— G.  M.  B. 

[46433.]— Potato-Biaease.— To  Mb.  Adams.— 
The  potash,  in  the  form  of  kainit,  and  fine  groosd 
and  sifted,  should  be  applied  in  open  drills,  above 
the  thoroughly-rotted  farm  -  yard  manure,  along 
with  aa  equal  ouantity  of  the  anperphoephate  <^ 
lime.  It  is  advisable  to  mix  these  mtneriils  with 
dry  earth  or  ashes,  so  as  to  ddate  them,  m  wede, 
at  least  I,  spirits  with  water ;  because,  in  their 
crude  form,  they  have  a  wimering  or  burning 
action  on  the  tender  rootlets,  such  as  alcohol  oa 
the  untanned  human  stomach.  The  analogy  goes 
no  further.  The  minerals  are  digestivea  to  the 
plant ;  the  alcohol,  to  the  extent  it  burned  offin 
the  animal,  is  a  heat  producer.  If  the  manure  is 
net  well-rotted»  it  is  l>etler  to  use  none,  siviag, 
instead,  the  same  money  value  in  ground  dob«% 
bone  meal.— W.  Adam. 

[46436.]  —  Chemical  BaUnoe.  — «'  Agrteola** 
cannot  do  better  than  get  one  of  Becker's  No.  27 
balances.  It  can  be  charged  up  to  50  grammes  in 
each  pan,  and  is  sensible  to  1  milligrame.  Price 
£1  Us.  8d.  BeckerU  Euglish  agents  are  Towssoa 
and  Mereerv  89,  Bishopsgate- street,  Within,  B.O. 
Alfbed  W.  Sowaed. 

[46436.]— Oheznlcal  Balance. —The  printer 
must  have  mistaken  the  word  '<  grammes"  snd 
iaserted  **  grains "  instead.  A  balance  carryioe 
50  grains  would  only  be  snitaUe  for  Msay  ana 
blowpipe  work.  In  Griffin's  '*  Chemical  Handi- 
craft," second  edition,  there  is  a  balance  figured, 
Ko.  426,  which  carries  50  grains  and  shows  I  milli- 
gramme ;  it  sells  under  the  price  mentioned  in  your 
query.  A  very  cheap  balMice,  mannfaotored  by 
Becker,  is  advertised  in  the  Chtmieal  y$w9  9?aj 
week;  it  carries  30  grammes,  and  shows i milli- 
gramme.—Abthub  E.  MOBSZB. 

[46137.]— Soda-iame.— This  is  prepared  by 
slaking  lime  with  sodic  hydrate  in  the  proportioss 
of  1  of  lime  to  3  of  soda,  drying  in  an  iron  dish, 
afterwards  heating  to  redness  in  a  olay  crucible ; 
the  mass  is  then  broken  up  and  preserved  from  the 
air.  The  action  soda-lime  exerts  upon  nitrogen  is 
to  convert  it  into  ammonia.  This  oan  easily  be 
proved  by  heating  an  organic  compound  with  a 
piece  of  sodic  or  potassic  hydrate ;  if  nitrogen  be 
present  it  will  be  recognised  bv  an  ammoniacsl 
odour.  I  have  never  known  soda-lime  from  oos 
combustion  to  be  used  again ;  should  imagine  it 
would  be  liable  to  vitiate  tne  results. — ABTHua  £. 

MOBBIS. 

[46437,]  -Soda-iame.— Soda-lime  may  be  pre* 
pared  thus: — '^Take  solution  of  caualio  sods, 
ascertain  its  specific  gravity,  weigh  out  a  oertsin 
quantity,  calculate  the  weight  of  the  hydrate  of 
soda  present,  add  twice  this  latter  weight  of  the 
best  quicklime,  allow  the  lime  to  alake,  and  then 
evaporate  to  dryness  in  an  iron  veesel.  Heat  the 
residue  in  an  iron  or  Hessian  crucible,  keep  for 
some  time  at  a  low  red  heat,  break  up  the  lumps, 
while  still  warm,  in  an  iron  mortar,  passing  the 
whole  through  a  sieve  with  meshee  3mm.  wide 
Sift  again  with  a  mesh  2mm.  wide.  The  grains 
which  remain  on  the  sieve,  and  the  finer  poctioas 
which  pass  through,  are  kept  separately  m  well* 
closed  bottles.  Tests :  Soda-lime  most  not  effer- 
vesce too  much  when  treated  with  dilute  hydro- 
chloric  acid  in  exce:)8 ;  but,  more  particularly,  it 
must  not  evolve  ammonia  when  mixed  with  pure 
sugar  and  heated  to  redness.  Usm:  Qramlateil 
soaa»Ume  forms  an  excellent  abeorbent  to  em* 
bonio  acid ;  the  powder  serves  for  the  aaaJyais 
of  nitrogenous  organic  substanoes.*' — (Fresenina) 
Tbe  use  of  soda- lime  for  such  aoalysia  dspods 
upon  the  fact  that  most  nitrogwioQa  orgaalD 
compounds,  when  treated  with  it,  erolTe  ammonia 
or  a  compound  of  ammonia.  The  carbon  of  the 
organic  body  is  oxidised  to  carbon  dioxide  at  the 
expense  of  the  soda,  the  hydfogea  of  vhioh»  being 
liberated  at  the  same  timei,  comkioes  in  tbe 
nascent  state  with  the  orcanio-ntltogeni  fooMff 
ammonia  thus :  C  -h  4NaOH  «  CO^  •*-  2NsgO  - 
4H;  and  N  +  H^  =  l^fl,.  Soda^lime  isuisd 
rather  thau  pure  soda,  because  the  fonaer  doss  not 
attack  glass,  ond  is  not  deUquesoent.  Itmayia 
general  be  used  more   than  onoa. — Ai^bsp  W. 

60WABD. 

[46411.— Vacuum  Brakes.— I  think  ttere  is  a 
book  on  the  above  by  Michael  Biiynolds  (Cioe^ 
1  Lock  wood  and  Co.)— u. 
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[46«2.]— Launch.— To  "  Sunuoht."— Fir.  1 
wul  fliVB  yoa  some  idea  of  the  stem  tube  and  the 
wood  bearing  on  it.  You  will  note  that  the  shaft 
puMt  through  first  a  stuffiug-hoz,  and  then  at 
tha  other  end  through  the  wood  bearing.  At  that 
•ad  the  stem  tube  is  cost  with  doyetail  grooves  in 
it  lor  the  length  of  the  bearing.  The  dovetails 
tiling  ap  at  laeh  a  height  that  there  is  at  least  a 
^fn.  between  them  and  the  shaft.  In  these  ^ooves 
SZ6  fitted  tightly  strips  of  lignum  vitsQ  which  are 
also  afterwards  oored  out  so  that  there  is  about  a 
M6in.  play  ;  the  action  being  that  the  shaft,  as 
it  ztvolVea,  carries  round  a  film  of  water,  and 
hanoe  onlj  bears  on  the  wood  when  at  rest.  The 
top  edges  of  the  wood  packings  should  alio  be 
ihghtly  rounded  off  so  as  not  to  scrape  the  water 
film  off  the  shaft,  if  we  may  so  SKpress  it.  I  should, 
for  a  Ifin.  shaft,  let  the  wood  bauriag  be  Sin.  long. 
Next,  as  to  the  thrust  bearing.  I  am  a  great  be- 
liever in  making  parts  adjustable  to  take  up  wdar. 
And  I  designed  the  form  snown  at  Fig.  2  to  comply 
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with  that  eondltion.  It  is  as  follows :— The  length 
of  shaft  where  the  thrust  bearing  is  to  be  fitted 
is  tomed  up  a  little  larger  than  the  other 
vart,  and  is  screwed.  In  your  case,  I  should 
let  this  x>art  be  screwed  to  2in.  thread. 
In  the  centre  where  the  bearing  comes  it  is.  of 
esaxse,  turned  down  to  If,  so  as  to  give  a  plain 
bsartag.  The  plummer  block  is  fitted  with  brasses 
tf  estra  size  in  the  flange,  so  as  to  give  the  anxface 
feqoiied,  aud  the  laves  of  the  brasses  are  also  laced 
off  oarsfally,  exactly  square  undtme  with  the  shaft 
^afture.  On  the  thrust  shaft  then  is  fitted  two 
d2Ks  with  boases^made  to  sorew  on  the  shaft ; 
whUst  behind  these  go  a  couple  of  lock  nuts.  All 
being  prepared,  the  bosses  are  screwed  up  on  the 
ihafti  until  the  brasses  are  held  between  them,  and 
when  adjusted  the  ioak-nuts  prevent  their  moving. 
The  same  oil«cup  that  feeds  the  bearing  eon- 
sequently  supplies  the  thrust  discs,  and  as  the  wear 
ooears— and  it  is  remarkably  little— it  can  be  taken 
ap  by  moving  the  discs  and  look -nuts,  thus  low- 
ing of  acouncte  adjustment.  With  the  usual  form 
notuttfrequently  from  the  wear  of  the  thrust  bear- 
bgthe  crank  shaft,  as  taking  a  large  proportion  of 
the  end  strain  against  its  braises.  With  this 
inangement  such  need  never  ooeur,  as  the  wear 
s&dungth  oan  be  adjusted  to  a  fraction.  As  to 
four  other  query;— a  sorew  outside  the  Tudder  is 
<Ssdd0dly  bad.  In  my  opinion,  wherever  praetic- 
ible,  the  scre^-lhaf t  should  even  have  an  outside 
bisxing  beyond  the  serew.—SxTNLiaHT. 

[46U3.]— l^enoh  Wire- aauges.— There  are 
isferal  French  wire«gaages :  I  subjoin  a  table  of 
the  Limoees  gauge,  with  English  equivalents  in 
iaehss,  which  I  eztraot  from  D.  K.  Clark's  <*  Buks 
aad  Tables":— 


DtanUfter. 

Diamdl^r. 

Ho.  MSUoMtre. 

In<di. 

No. 

ICniimetre. 

Inch. 

0          -39 

•0154 

13 

1-91 

•0762 

1          -46 

•0177 

14 

2-02 

•0795 

2          'Stf 

•0221 

15 

214 

•0843 

3          -67 

•0264 

16 

2-25 

•0886 

4          -79 

•0311 

17 

284 

•112 

5          -90 

•0864 

18 

3-40 

•134 

6        101 

•0398 

19 

3-95 

•156 

7        M2 

•0441 

20 

4-60 

•177 

8        1-24 

•0488 

21 

6-10 

•201 

9        1-86 

•0632 

22 

6-65 

•222 

10        1-46 

•0675 

23 

6-20 

•244 

n        1-68    • 

•0661 

24 

6-80 

•268 

12        1-80 

•0706 

-Guanpow. 

[46444.]— Prefls  for  DCoulding  Blooka.— I 
now  of  no  press  proper  used  in  soap  manufacture. 
Thsrsis  a  <*  barring  and  caking  machine,'*  however, 
consisting  of  a  series  of  wire  frames,  through  which 
Uis  block  of  soap  is  forced,  which  would,  I  think, 
tttwer  your  purpose.— Glatton. 

[4(U46.]--fioda  fat  BenntftVs  Battery.  — 
*  W.  W.  u.  G."  has  apparently  purchased  caustic 
POtssh  prepared  speoially  pure  "  for  analysis." 
What  he  wunts  is  *'  eommercial  eaustic  soda."  I 
do  not  know  where  he  can  get  it  in  small  quan- 
^  for  2d.  per  lb.,  but  have  myself  bought  it  at 
Ho^  end  Williams,  Ctoss-street,  Hatton- 
Jron,  B.O.,  for  about  4d.  or  6d.  per  lb. ;  I  foiiget 
*•  tact  figure.— AtFBED  W.  Sowabd. 

^j  [J6H6.V--M  r.     Bennett's     Battery. — 
W.W.H.  G.*'  oan  procure  eommercial  oanstic 


pota»h  from  most  oilmen  for  6d.  per  lb.,  which  is 
the  price  I  paid  for  some.  "  W.  W.  H.  G.'s'* 
potaeeic  hydroxide  is  no  doubt  a  tolerably  pure 
sample,  quite  unlike  the  dirty,  impure  lumps 
commonly  known  as  potash.  I  set  up  one  cell  of 
Bennett's  battery  directly  after  I  read  of  it  in  the 
MscHAKic ;  it  rings  a  2im.  bell  nearly  as  well  as  a 
quart  Leclanche.  1  paraffined  the  porous  cell  about 
one-half  from  the  top|  and  used  an  ordinary  flat 
Leclanche  zinc  plate.  The  battery  is  in  use,  and 
rings  the  bell  a  good  many  times  in  the  course  of 
the  day.— B.  HoEToK. 

[46452.]— To  "Finem  Beispioe."- The  small 
size  of  -  camera  and  Barlot*s  portrait-lens 
referred  to,  would  give  a  verv  unsatisfactory 
picture  of  the  scenery  named,  but  if  a  camera 
were  made  the  same  size  as  referred  to  in 
my  later  reply  (35087,  pa^  402,  No.  718),  it  would 
answer  well  with  an  ordmary  landscape-lens,  and 
(tbouc;h  I  have  not  tried  it),  I  fancy  the 
**  menisous  "  advertised  in  this  |^p«r  by  Mr.  Lan- 
caster for,  I  think,  6s.,  would  give  a  veiy  satisfac- 
tory ptotore ;  perhisjps  he  will  supplement  this  with  a 
few  words  on  it  (2)  l-82nd  of  an  inch  is  quite 
thidc  enough  for  the  size  naned ;  if  well  fitted, 
it  would  be  light-tight ;  but  in  a  6in.  one  I  made, 
I  put  a  double  tube  for  the  ftont-pieoe  for  the  back 
to  slide  between  the  tubes,  fastening  the  latter 
toffether  with  solder,  and  a  ring  of  wire  at  front 
end.  (3)  Darlot's  lin.  portrait  lenses  can  be 
perohasea  with  seek  and  pinion,  but  are  not  fitted 
with  stops.  I  do  not  think  rack  and  pinion  can 
be  got  separately.— FiKXM  Bbbpiob. 

{,46460.]— Tortoieeabell.— Boiling  would  soften 
the  shell,  but  it  would  become  hard  again  when 

cold.— GlATTON. 

[46461 .]— Charcoal  Fumaoe.— A  simple  fur- 
nace oan  eatiily  be  constructed  out  of  a  black-lead 
ocuoible.  Procure  a  crucible  about  11  or  12in.  high, 
cut  an  opening  at  the  bottom  of  one  side,  as  shown, 


also  two  round  holes,  about  an  inch  in  diameter, 
opposite  each  other,  half-way  iip  the  sides ;  get  a 
small  grate,  large  enough  to  rest  inside,  just  above 
the  lower  opening,  and  the  furnace  is  complete. 
The  sketch  uiows  it  both  in  perspective  and  sec- 
tional views.  Using  charcoal  with  this  furnace  all 
the  ordinary  operations  of  distillation,  orucible 
work,  and  bleating  tubes  can  be  performed.  With 
such  a  one  as  just  described  I  have  melted  silver, 
using  a   smsil    ordinary    bellows.— Aarnrm  E. 

MOSBZS. 

[46461.]— Oharooal  Fumaoe.— *  As  the  infor- 
mation may  probably  be  of  use  to  more  than  the 
original  querist,  I  send  a  sketdi  of  a  form  I  de- 


been  applied ;  one  is  that  the  air  supply  is  adjust- 
able. And  this  is  done  by  a  casting  made  to  fit  the 
curve  of  the  furnace  body,  with  slits  in  it  that  come 
fair  with  those  in  the  ash-pit  when  it  is  to  the 
extent  of  its  traverse  one  way,  whilst,  if  pushed 
the  reverse  way,  the  air  is  entirely  cut  off.  This 
plate  is  carried  by  four  screws  passing  tlxrough 
elongated  or  slotted  holes,  and  screwing  into  the 
furnace-body.  I  now  give  form  of  handle  to 
actuate  it  with:  and  a  final  addition  has  been 
made  in  the  shape  of  a  circular  casting,  as  shown, 
to  form  a  bottom  to  the  ash-pit.  It  is  formed  with 
a  slight  projection,  whieh,  passing  into  the  f  urnaoe- 
body,  prevents  any  chance  of  slipping  eff  sideways. 
If  any  reader  would  desire  to  make  one,  I  shalloe 
happy  to  give  further  details  or  information  which 
may  be  asked.— SxTifLiaHT. 

[46462.]— MeasarettLont  of  Sleotrlo  Onr- 
rent*8  Strength —The  strength  of  ounent 
varies  directly  as  the  amount  of  water  it  will  de- 
compose in  a  given  time.  Make  a  voltameter  as 
follows:  take  two  pieces  of  guttapercha-covered 
wire,  solder  a  pieee  of  platinum  to  one  end  of 
each,  and  with  a  hat  wire  spread  the  gnttapeioha 
over  the  joint,  leaving  the  rest  of  the  pieces  of 
platinum  clean;  fill  a  test-tube  with  water,  to 
which  a  llttie  sulphuric  acid  has  been  added,  and 
suspend  it  mouth  downwards  in  a  tnmbleml  of 
the  same  aoidolated  water.  •Bending  up  the  ends 


designed  originally  for  the  use  of  a  large  college;  it 
was  one  of  the  conditions  that  it  should  be  of  such 
a  form  that  all  necessary  patterns  should  be  made 
by  the  stiidents,  and  that  the  castings  should  not 
require  to  be  turned  or  fitted  in  any  way.  As  such 
would,  therefore,  be  simOar  to  the  requirements  of 
many  amateurs,  I  venture  to  crave  the  necessary 
spsce  for  it.  As  will  be  seen,  the  outside  is  a 
cylindrical  pillar,  with  a  bend,  as  a  matter  of  orna- 
ment, at  top,  and  a  fl  mge  at  the  bottom.  Inside 
there  is  a  projecting  ring,  as  shown  in  the  section, 
cast  in  one  with  the  body  part.  Besting  on  the 
ring  is  the  circular  firegrate.  The  upper  part  is 
lined  with  Pletcher*s  non-conducting  composition, 
which  not  only  keeps  the  outside  cool,  out  also 
greatiy  economises  the  heat.  Air  is  admitted 
through  a  series  of  vertical  slits  to  the  space  under- 
neath the  grate  bars.  This  was  the  design  as 
originally  proposed,  but  two  farther  additions  have 


of  gottapesoha-oovered  wires,  insert  the  plates 
beneath  the  test-tabe,  but  take  eaxe  that  thsy  do 
not  touch  one  another ;  pass  a  eorrent  from,  say, 
a  oonple  of  Grove's  oeUs  from  one  wire  to  the 
other,  and  note  how  long  the  top  level  of  water  in 
test-tube  takes  to  fall,  say,  ikin. ;  nowremove  eells, 
and  oonneot  dynaaso  mashine  in  their  place.  If 
the  level  falls  twice  as  fast  as  before,  the  mashine 
gives  twice  as  muchonnent  as  the  twaoeUs^and  is 
equal  to  (2  x  2)  a  4  oeUs,  and  so  on.  This  is 
equally  suitable  for  dynamos  giving  a  oontinuoofl 
current  or  an  alternate  one.— Glaiton. 

(46464.]— Steel  Baila.— The  ordinary  weight  of 
rails  now  used  on  cross-sleepers  is  from  761b. 
to  851b.  Generally  the  wedge  is  placed  on  the 
outer  side  of  the  line  of  way,  but  on  eome  railways 
it  is  placed  on  the  inner  side.  The  latter  position 
is  to  oe  preferred ;  for  should  the  wedges  from  any 
cause  drop  out  of  the  ohairs,  the  gauge  of  the  rail- 
way, which  in  that  case  is  determined  1^  the  outer 
jaw  of  the  chair,  and  not  by  the  key,  cannot  be 
deranged  by  the  wheels  forcing  the  rsils  outwards. 
Platelayers  also,  in  walidng  along  the  line  for  the 
purpose  of  examining  the  permanent  w^,  oan  see 
the  keys  of  both  raus  at  once  if  they  are  placed 
on  the  mner  side.  Moreover,  if  the  wedges  are  on 
the  inner  side,  the  outside  jaw  of  the  chair  oan  be 
carried  up  well  under  the  shoulder  of  the  rail,  and 
unyielding  lateral  support  be  thus  given  to  the  rail 
near  its  top.— G. 

[46469.]— Toning".— There  is  no  published  mode 
of  toning  platinotype  prints  that  is  entirely  satis- 
factory; but  by  modifying  the  heat  of  the  de- 
veloper, and  especially  if  the  negative  be  somewhat 
thin,  the  print  partakes  of  a  brown  tint.— W.  J. 
Bashfobd. 

[46473.]— Freasure  of  Water.— The  weight  of 
a  cubic  foot  of  water  at  62°  is  62*S61b.  The  pres- 
sure then  on  a  strip  1ft.  wide  and  8ft.  deep  varies 
from  0  te  8  X  62  35  or  498*81b.  per  sq.  ft.  The 
mean  pressure  on  this  imaginary  strip  is  498 -8  /2b 
249 '4lb.  As  there  are  12  of  these  strips  in  the 
width  of  the  gate,  the  total  pressure  is  (2i9'4  x  12) 
B  2292-8lb.  At  2ft.  from  the  bottom  or  6ft.  from 
surface,  the  pressure  per  sq.  ft.  s  6  x  62^36  = 
874  •  lib.— Glattow. 

[46475.] -L.  A;.N.  W.  Enfflnea.- Athis,  Nov., 
1874;  Councillor,  Nov.,  1861;  Wyre,  1878;  Simoom, 
Sept.,  1874 ;  Vizier,  Aug.,  1874 ;  Vulture,  Nov., 
1878 ;  Viscount.  Sept.,  1873 ;  Lawrence,  Nov*, 
1880;  Medea.  May,  1879;  Lapwing,  Oct.,  1878; 
Arab,  Sept.,  1874 ;  Python,  Oot.,  1874.  The  others 
I  do  not  know.— DioioiD. 
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[46481.]— SoUer- Pump.— I  fear  that  "Slocum 
Podger'*  will  land  rather  wide  of  the  mark  bj 
doin^  as  he  propoees  ;  and  even  auppoaing  his  sug- 
gestion was  to  be  followed,  woula  his  answer  be 
expressed  in  gallons,  inches,  feet,  or  what  ?  Per- 
haps the  foUowinff  rule  will  help  him  a  litUe ;  but 
in  addition  to  the  length  of  stroke  and  diameter  of 
ram,  he  will  require  to  find  how  full  the  pump  is 
at  each  stroke.  (1 )  Find  the  area  of  the  horiaontal 
section  of  the  pump  bjr  multiplying  the  square  of 
the  dia.  bv  -7864.  (2.)  Multiply  this  by  the  num- 
ber  of  inches  in  stroke.  (3. )  Multiply  this  product 
(2)  by  the  amount  the  pump  Ib  full,  and  the  result 
will  oe  the  quantity  of  water  (in  cubic  inches) 
delivered  at  one  stroke.  For  example :  Pump,  2in. 
dia. ;  length  of  stroke,  6in. ;  pump,  three-quarters 
fuU  at  each  stroke.  2^  x  -7854  x  6  «  18-8496 
cub.  in. ;  }  X  188496  =  14-1372  cab.  in.,  or  almost 
If  gills  at  each  stroke.-^Was-HsxL. 

[46482.]— Gregorian  or  Caaiegraln.— The 
raoius  of  curre  for  the  concave  may  be  54in.,  that 
of  the  convex  12in.  This  combination  will  have  an 
equivalent  focal  length  of  10ft.  9in. ;  therefore, 
with  a  lin.  eyepiece  will  be  a  power  of  129,  or 
with  a  2in.  eyepiece  64i.  My  experience  is  that 
the  '*  Cassegrain "  is  a  most  interesting  form  of 
instrument,  but  by  no  means  easy  to  construct,  so 
if  you  were  about  if>  make  a  telescope  entirely  I 
should  sav,  have  a  "Newtonian**;  out  as  you 
i^pear  to  have  tube  stand  and  adjostmenta,  I  see 
no  reason  why  you  should  not  trjr  to  complete  it  by 
adding  the  speculum.  I  am  afraid  you  will  not  be 
satisfied  with  the  performance  of  spherical  curves ; 
if  not,  you  can  alter  them  afterwards  when  you 
have  more  experience :  the  quickest  wayof  setting 
a  small  conyex  is  to  buy  of  an  optician  a  lens  of 
the  required  radios.— A.  K.  H. 

[46484.J— lAthe.— The  way  I  should  get  over 
the  difficulty  yon  mention  would  be  as  foUows : — 
Take  o£F  the  speed-cone  of  the  headstock,  and  turn 
off  the  edge  that  goes  against  the  ^ear- wheel  fixed 
on  the  mandrel,  say  |in.,  so  that,  if  now  replaced, 
there  would  be  |in.  space  between  the  gear-wheel 
and  the  speed-cone.  Your  lathe  being  small,  it  is, 
no  doubt,  driven  by  either  a  V  or  round  belt,  so 
that  you  would  simply  turn  away  the  blank  part 
left  at  the  end  of  the  speed* cone  l)eyond  the  largest 
speed.  Next,  get  a  piece  of  hard  brass-plate,  and 
fit  it  to  go  between  the  speed-cone  and  the  gear- 
wheel, fastening  it  to  the  latter  with  screw-pins. 
It  will,  therefore,  project  into  the  space  between 
the  gear-wheel  and  the  shaft  over  the  back-shaft, 
and  by  cutting  away  part  of  the  circular  division- 
plate,  the  loddng-bolt  now  in  use  need  not  be  dis- 
turbed. Ton  have  now  only  to  get  the  rows  of 
holes  drilled,  and  you  are  complete.  I  do  not  like 
the  plan  of  damping  the  speed-cone  to  the  gear 
^th  a  nut,  as  it  is  likely  to  slip,  and  besides, 
throws  ^reat  longitudinal  strain  on  the  mandrel, 
which,  if  small,  is  sometimes  sprung  by  it,  and 
thrown  out  of  truth. — Sunuqbt. 

[46484.]— I.athe.— To  **E.  F.  0."— The  best 
way  of  fitting  division-plate  on  '*  E.  F.  O.'s"  lathe 


is  to  put  it  at  the  back  of  front  gear-wheel,  and  let 
it  project  as  far  as  there  is  room  between  lower 
edge  of  gear-wheel  and  lathe-head  casting.  The 
back  of  gear-wheel  will  have  to  be  receraed  the 
thickness  of  plate  as  far  towards  centre  as  the  bolt 
which  binds  it  to  puUev  will  permit,  and  the  pinion 
which  geais  with  it  will  also  have  to  be  recessed  at 
back,  BO  as  not  to  get  foul  of  division-plate.  The 
plate  may  be  fastened  to  gear-wheel  with  either 
screws  or  rivets.  My  own  lathe  has  its  diviaion- 
plate  fitted  thus,  and  the  plate  projects  iin.  beyond 
teeth  of  wheel,  which  is  suf&deBt  for  one  row  of 
holes.  But  by  having  360  or  240  holes  lined  off 
into  tens  and  fives,  it  is  sufficiently  convenient. 
When  osin^  division-plate  I  always,  befor^and, 
mark  off  with  a  white  chalk  pencil  the  holes  I  wish 
to  use,  so  that  I  never  mithe  a  mistake.  If 
"  £.  F.  C.'s ''  fiont  gear-wheel  has  a  wide  enough 
margin  inside  teeth,  it  might  be  easier  to  divide  it 
than  to  have  a  plate  put  on.  Most  certainly  3-16in. 
would  not  be  sufficient  space  to  put  a  nut  behind 


pulley.    I  send  a  diagram  of  ray  arrangement.— 

[46485.]— Pedal  Organ,  &o.— The  pedals  of  an 
organ  with  one  manual  are  usually  made  to  bring 
down  the  keys  of  the  lower  or  bass  portion  of  the 
manual.  I  should  decidedly  conclude  that  if  a 
set  of  pipes  were  added  to  an  organ  of  the  size 
you  name,  they  should  be  of  8ft.  pitch,  open 
diapason,  metal.  If  a  16ft.  pipe  were  added,  the 
treble  would  be  overbalanced  in  an  organ  oontain- 
ine  Budi  a  limited  number  of  pipes.  If  you  desire 
toliave  a  16ft  pipe  on  the  pedal,  it  would  be  ad- 
visable to  increase  the  number  of  pipes  on  the 
manual,  more  particularly  in  the  treble  portion. — 
a.  Fbtbb. 

[46489.J— Bioyole-Uakinff.— If  1  was  about 
such  a  job,  I  should  make  the  parts  a  fair  fit.  and 
braso  only.  In  some  wavs  a  pin  would  be  a  help, 
but  if  properly  done,  the  brazing  should  run  round 
in  the  joii^  forming  a  solid  metallic  joint»  nearly 
as  strong  as  the  iron,  and  would  far  rather  spend 
the  additional  time  in  making  a  fair  fit  for  brazing 
only  than  the  reverse,  and  use  a  pin  to  make  good 
what  I  knew  was  bad  work  in  the  fitting  and 
brazing.  What  other  parts  do  you  want  assistance 
as  to  the  construction  ofP  If  you  had  gone  the 
right  way  to  work,  you  should  haye  bought  certain 
pi^  ready  fitted.  That  is  to  sav,  I  uiould  buy 
the  hubs  in  the  rough,  but  all  drilled  for  tapping, 
&c.— Sunlight. 

[46486.]— Baking.— A  bakery  capable  of  turning 
out  70,0001b.  of  bread  a  week,  presupposes  the 
consumption  of  between  175-80  bsgs,  of  2801b.,  of 
flour  in  the  same  time.  For  a  business  of  such 
magnitude,  machinery  driven  by  steam-power 
should  be  employed  in  kneading  the  dough.  The 
mixini^-maohmes  are  various  in  shape,  as  also  are 
the  mixers  revolving,  some  single,  some  double, 
inside  them.  As  these  are  generally  known  by  ^ 
name  of  the  makers,  it  would  simply  give  men  who 
are  well  able  to  pay,  a  gratis  advertisement  to  name 
any  of  them.  If  Mr.  H.  Washington  will  ad- 
yertise  his  address  in  this  paper,  I  will  send  him  the 
names  of  several  makers  of  baking  machinery. 
The  best  style  of  oven  depends  on  the  stvle  of 
bread  to  be  baked  in  it  As  to  how  heated,  Mr. 
Washington  will  find  in  The  MilUr  for  April  a 
paper  from  my  pen  on  "  Ovens  Heated  by  Qas- 
CoKe,*'  along  with  working  plan  and  section  of  a 
line  of  three  ovens. — W.  A.  Thoms. 


Prof  Tyndall  on  Soand,  Light,  and  Heat.— 
On  Thursday  week  Prof.  Tyndall  delitered  the 
second  lecture  of  his  course  at  the  Boyal  Institu- 
tion. The  explanations  given  by  Huygheus  of  the 
phenomena  ol  reflection  and  refraction,  as  well  as 
of  the  properties  of  convergent  and  divergent 
lenses  had,  he  said,  been  fully  verified  by  tiie  pro- 
gress of  time  and  scieoce.  The  lecturer  showed 
that  there  are  sound-lenees  also,  and  that  the  wave 
theory^affords  a  no  less  adequate  explanation  of 
their  properties.  He  demonstrated  by  the  te6t  of 
the  sensitive  fiame  that  cotton  net,  beoause  porous, 
transmits  waves  of  sound,  while  thd  interposition 
of  a  non- porous  body  leaves  the  flame  uxumeoted. 
Just  as  the  passage  of  light  was  hindered  by 
clouds,  although  the  air  and  light  of  which  these 
are  made  up  were  alike  transparent,  so  acoustic 
clouds  obstructed  sound.  Acoustic  clouds  con- 
sisted of  layers  of  heated  air  with  intermediate 
lasers  less  heated.  The  lecturer  formed  an  arti- 
fioal  cloud  of  the  kind,  which  was  shown  to  inter- 
cept sound ;  the  sound  was  thus  thrown  back  in 
miniature  eichoes.  Another  analogy  between  light 
and  sound  was  brought  out  by  comparing  the  smar 
spectrum  with  a  scale  of  notes  produced  by  striking 
a  graduated  series  of  tuning- f oiks.  To  illustrate 
Dr.  Wollaston*s  observation,  that  certain  sounds 
are  inaudible  to  many  ears.  Professor  Tyndall  blew 
a  small  whistle,  whose  low,  though  shrill,  note 
instantly  agitated  the  sensitive  flame,  while  full 
half  of  those  present,  as  a  scientist  had  predicted 
inoonversation  with  the  lecturer  beforehand,  heard 
nothing.  Besemblanoes  were  also  pointed  out 
between  the  absorption  of  light  and  that  of  sound 
On  the  sound  struck  from  one  tuning-fork 
being  quenched,  it  was  proved  to  have  been 
not  annihilated,  but  simply  absorbed  by  an 
adjacent  fork.  In  like  manner  the  yellow  ray  in 
the  solar  spectrum  was  absorbed  by  sodium  vapour 
as  the  metal  passed  under  the  eyes  of  the  audience 
into  that  form,  leaving  the  place  of  that  colour  in 
the  spectrum  marked  by  a  black  band.  Professor 
Tyndiall  concluded  with  an  eloquent  snd  generous 
tribute  to  the  memory  of  his  predecessor  in  the 
chair  of  Natural  Philosophy  at  the  Royal  Institu- 
tion at  the  beginning  of  our  century.  Dr.  Thomas 
Toung,  who  not  only  put  into  Champollion*s 
hands  the  key  to  the  Egyptian  hieroglyphics,  but 
anticipated  by  a  score  ol  years  Fresnu  and  Arago, 
as  was  urged  in  detail,  in  placing  upon  its  true 
scientific  basis  the  undulatory  theory  of  light.  The 
lecturer  repeated  Young's  btiUiant  demonstration 
of  the  fact  that  the  priBmattc  colours  of  the  soap- 
bubble  are  in  the  exact  ratio  of  the  density  of  the 
film,  ranging  from  the  white  light  where  the  cuticle 
is  thickest  to  the  violet  ray  as  it  darkens  to  black 
just  at  the  bursting  point. 


UNANSWEBED    QU£BI£8. 


The  Humbert  and  titles  <^  queries  which  rtnain  Maii- 
swered  /or  Jive  weeks  are  inserted  in  this  liil,  eMd  if  ttUi 
unanswered  are  repeated /our  weeks  q/terwards.  Wt  trust 
our  readers  will  look  over  the  list  and  send  what  in/ormation 
they  can /or  the  benefit  <(/  their /ellow  e<mtribut4>ri. 


Since  om-  last  **C.  M.  B.'*  has  replied  to  4S766;  W 
Bashford,  45962 ;  W.  H.  Scriven,  46964. 

4S792.  L.  and  N.W.  New  Tank  Engines,  p.  482. 

46796.  Snuff 2d)llj482. 

46799.  L.  and  N.W.  Engines,  482. 

46809.  Lunar  Crattra.  482. 

46610.  Aperture  of  Object-Qlasaes,  482. 

46820.  Weaving,  483. 

45839.  Lighting  Watchmaker's  Shop,  488. 


46062. 
46078. 
46079. 
46086. 
46102. 
46106. 
46112. 
46123. 
46131. 
46134. 


Fireclay,  p.  578. 

Shrink  on  Yam,  578. 

Oiled  Cloth,  678. 

Midland  Railway,  578. 

Facing  Plates,  578. 

Power  from  Falling  Weight,  678. 

Percussion  Action,  579. 

Electric  Engioe,  679.        . 

Sails  tor  Fishing  Boats,  579. 

Ladd*s  Dynamo-Machine,  579. 


QU££I£S. 


146192.] -Horiaontal  Winding  Bnsiaes.-To 
*'  Cabino."'!  am  about  to  replace  a  pair  of  honzontsl 
wiuding^enginee,  cylinders  28in.  and  4m.  stroke,  and  the 
boiltr-preasurti  60lb.  per  square  inch,  «nd  working  with 
slide- YiilTes.  ^hich  type  or  dais  of  values  would  you 
reoommend  me  to  pat  to  the  new  cylinders,  as  there  ate 
winding-engixkes  at  the  present  day  working  with  didc- 
valves,  Cornish,  and  piston-valves  I  Please  isTOor  me 
with  yoar  views  of  the  object  of  patting  piston-tslra  to 
winding-engines,  and  the  durability  of  t&o  same.  Alio, 
what  shoolu  be  ihe  distance  of  alot-links,  *nd  the  da- 
tonce  from  ceatie  to  centre  of  the  same  zor  connection 
the  eccentric-  rods  on  the  same.  The  throw  of  the  eccentxla 
is  4^in.,  and  the  itroke  of  the  valves  3*in.  lamwoikiBX 
the  above  with  weigh-sbafts  and  levers,  and  theslide-Tklre 
boxes  are  on  the  back  end  of  the  cylinders.  As  I  un  about 
to  replace  the  above,  would  you  recommend  me  to  pot 
the  nozzles  on  the  side  of  the  cylinders,  and  the  jiudc- 
valves  midway  of  the  same,  and  to  work  tneu  direct  fnan 
the  eccentric-rods,  and  to  h9.ve  the  stroke  of  the  valva 
equal  to  the  throw  of  the  eccentrics  !— 3.  £.  D. 

C46493.]— Lathe.  -  I  want  a  treadle-lathe  to  cat 
wrought-iron  and  aceel,  lin.  x  lin.,  as  qaiddy  as  poeaibk. 
Will  "  Sunlight "  advise  as  to  dia.  and  weight  of  fly- 
wheel, dia.  of  back-gear,  gut  or  strap !  Prefer g^paad 
scTcWcutting.— LoNo  Tom. 

[46494.]— Deafbeas.— I  addressed  a  qoery  to  Dr. 
Bdmonds  on  this  subject,  but  I  presuxne  it  enaped  his 
notice.  May  I  draw  his  attention  again  to  my  case  l-l 
am  aiflicted  with  deafness  of  about  three  yeara  standiag, 
and  doling  that  i>eriod  it  has  been  gradually  increaang. 
A  London  aural  *urgeoo ,  after  an  examination,  gave  tit 
cause  as  swelling  ot  the  aural  tract  on  both  sides.  I  at- 
tended a  hospital  here  for  six  months ;  but  without 
benefit.  An  mcision  was  made  into  tJie  tTmpoauxn,  l«s 
no  beneficial  result  followed.  The  medioines  that  hcr 
prescribed  were  tonics  and  alteratives  ;  and  I  was  ttld 
the  cause  was  chionio  inflammation  or  the  tympaoom, 
and  an  accumulation  of  mucus.  As  I  derired  no  bemr 
fit  from  the  treatment,  I  have  discontinaed  attending  foi 
about  six  months;  but  I  find  that  the  deAfness  uin* 
creasing,  and  have  exhausts  all  the  resourcei  for  relief 
in  this  place.  I  trust  that  Dr.  Edmonds  will  pleise  to 
take  notice  of  t^iis,  and  reply.— Aoais. 

!46195.]-8ilioate  Paints.— Will  anyone  that  Kit 
had  experience  in  using  the  transparent  silicate  pamu 
for  waterproofing  porous  stone  or  briok  inform  me  what 
they  think  is  the  best  method  for  applving  it,  snd  whtt 
they  would  recommend  for  stopping  the  joints,  or  mj 
other  information  regarding  the  same  f—M.  P. 

[46496.] -Sewers.— Would  "J.  C.  S.  B.,'*  or  oay 
otber,  kindly  give  me  the  working,  efaowing  how  ae 
hydraalic  mean  depth  in  a  sewer  is  arrived  at !  1  am  a 
a  fix  in  working  out  answer  to  qnerj  45669  in  **  E.  M," 
Feb.  17  tb,  tj  formnU— 


V  =  55  Vk  X  2  H. 
I  shall  be  very  thankful  for  an  early  answer  to  the  abvit 
— Sakitabv  Stouxst. 

[46497.]-Fortlfled  En»llah  Oitlos.-I  >^^ 
feel  glad  if  you  or  any  of  your  readers  c^uld  give  me  J- 
Lttle  information  respecting  the  towns  and  citiesof  Esigl^ 
thatwere  formerly  fortifiedor  surrounded  t-y  walls.  We  ksA 
of  the  walls  of  London^  ChORter,  and  oot  or  two  uther 
places  ;  hot  what  I  wish  to  know  is,  what  other  towoS 
were  simtlarly  protected,  when  they  were  so  surroumW*] 
and  whtn  were  they  dismantled!  In  Lciceacr,  I  fitd| 
there  are  remiaiscencea  of  foitiflcatioo^  by  rarious  streets 
having  their  names  terminate  by  the  word  '*  gate,"  « 
Humber-gate,  Belgrave-gate,  &c— Axtxulmjit. 

[46496.]— Osment  for  Qlass.— I  am  oat  oi  <»- 
ployment,  and  a  ^entlooan  has  offered  me  three  moa*af 
work  if  I  can  do  it,  that  is,  to  fix  npon  windows  fia» 
coloured  traosparendes.  What  I  want  is,  a  Miscnt  to  de 
the  same.  Will  »ny  kind  reader  oblige  with  ndpc  of  a 
cement  to  fix  oolouied-glass  tnun^iareni  advertisfu*(st» : 
one  that  will  resist  tbe  coodenastion  of  windows  ao4  oat- 
side  weather.— Thos,  Gaanx. 

[46499.]— I<ath.e.— Having  essayed  to  fit  up  in  ama- 
teur lathe,  I  have  bought,  as  a  star- ,  a  crAnafi^3u>  l-'OTr 
l|in.  thick,  and  3iu.  throw,  and  a  driving-wherJ  £il.  'i'^t 
ttud  three  grooves,  wiih  a  smailer  one  near  llw?  Lo» 
Now  the  hole  in  boss  of  wheel  i^  not  iATfK  enough  to  p> 
on  end  of  crank  bv  iin.,  and  there  at«  tiantfnciie  hali* 
round  notches  on  the  front  of  boai  of  wbcvl,  as  tf  to 
receive  studs  through  arm  of  orank  (o  keep  wheel  on. 
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Ifov.  wovkl  flomeone  say  whether  that  u  the  prooer  way 
toSx  vbeel  on*  or  bow  otherwise  ?  Also,  whether*  my 
oaak  8t)0uld  run  in  metal  bearinice,  or  on  ateel  centres  ? 
Asz  7«in  sabecribor  wontd  be  obliged.— J.  P.  F. 

I *»».]- Cement  for  Card*.— Can  any  corre- 
ipoodeot  oblige  me  by  giving  the  compoaition  of  the 
oemeot  used  to  cement  the  layers  of  cloth  together  in  the 
caids  or  fUdettings  used  for  carding  cotton,  &c.  t— F.  L. 

f^JlJ-Lenffth  of  Bxposare— What  length  of 
time  ihonld  a  ge'atine  plate  be  exposed  when  using  a 
fluU  stop  oo  a  Janisoape  T  Supposiog  I  exposed  a  plate 
irith  fdl apertnre  for  one  seoona,  using  a  Hoas  8x5  leas, 
vbat  exposure  should  be  given  with  atop  No.  5»  and  so 
oo,  19  to  No.  1.  f  I  cuinot  find  any  inatractioQa  on  this 
subject  in  any  book  I  have  seen  on  photography,  and  it 
vould  be  rstber  an  expensive  experiment  to  determine.— 

BsOtSHMJL. 

148602 1-Proportionln»      Slide- Valves— Will 

eamerwieT  illaatrate  the  application  of  Zeuner's  dia- 
gnm  to  cases  In  which  there  is  negative  inside  lap  ?  Also 
thediafmm  on  p.  637,  Vol.  XXXlV.— Glattok. 


The 


146503.]— JanLxainff   of  Tapered  Jonmala.— 
be  figure  repreaenta  the  tapered  journal  of  a  lathe  man* 


-^B^ 


drd.  Asamning  the  angle  of  rcpoae  of  lubricated  «te*l 
mfaeea  to  be  8*'*  what  should  be  the  taper  of  m«ndrel 
ia  Older  that  it  may  be  on  tae  point  of  sticking  fast  ? 
Should  the  angle  ABC,  or  the  angle  A  B  D,  be  »*  I  - 
Oc^TToir. 

[16504.] -Air  and  Steam. -Two  empty  vessels 
fitted  with  air-tight  cocks  are  flUod,  one  with  steam  at 
t&*  Fahr..  two-atmospheres  pressure,  and  the  other 
tBSBel  is  also  filled  under  the  same  pressure  of  two  atmo- 
■phereswiihhotair,  which  is  also  heated  up  to  248^.  The 
two  vessels  are  connected  together  by  a  tube,  and  the 
cocks  opened.  It  is  supposed  that  no  heat  whatever  ia 
lo«t  through  radation.  1.  What  will  be  lh.  pressuiw  in 
the  vessels  after  the  communication  is  establiahod  T  2. 
Wni  there  be  any  condensation  of  steam  I  3.  If  the  mix- 
tore  of  hot  air  and  hot  steam  at  248'  was  compressed  to, 
tt7«  one-half  or  one-third  of  its  volume,  would  there  be 
aay  condensatian  of  steam,  supposing  tnera  is  no  loss  of 
h»t !    Kindly  explain  and  oblige— Total  Hbat. 

r4W05  ]— Movable  Stage  fbr  Theatrical 
Performances.  -What  would  be  the  best  way  to  con- 
stmct  a  movable  stage  upon  a  aeriea  of  tables  as  a 
/uomdation,  but  about  I8in.  higher,  in  a  manner  capable 
of  being  put  together  and  taken  to  pieces  with  the  least 
poanble  troublet  aa  it  may  be  required  but  for  one  night, 
Wt  oftener  for  two  or  three  nights  together  !  therefore, 
nnplidty  and  atrength  are  the  chief  points  to  be  borne 
inaind.  6:xe  about 36ft.  wide  by  24ft.  deep;  and  for 
canveniesnce  of  storage,  any  kmd  of  form  or  treasels 
•hoold  be  dispensed  with.  If  dimensions  of  the  timber 
reaommendea,  and  probable  cost  could  be  given,  it 
v*rald  be  of  great  amostanoe  to— Platforx. 

|4ft506.1~Frenoh  Poltall.— Will  some  correspond- 
'nrt  kmdjy  give  me  a  few  hints  on  reviving  I"rench- 
poBahed  work  f  1.  How  am  I  to  repolish  scratched  fur- 
Mtore  T  Ib  it  necessary  to  sandpaper  to  get  th-;  scratches 
•Hit,  and  th#*n  repolish,  when  there  is  a  good  bo.ly  on  the 
work  7  2.  How  shall  I  proceed  when  patches  of  polisli  have 
beenremored,  ao  as  to  bare  the  wood  ?  Can  I  repolish  the 
patches  without  having  to  go  over  tt»e  whole  I  8.  In 
hodring  up  work,  can  I  u>»e  fine  plaster  of  Paria  or  pte- 
ctjntated  chalk  to  sprinkle  over  th;  work  instead  of 
puaiiee^owder  t  4.  What  ia  used  for  the  edges  of  fret> 
york  when  the  wood  has  been  |>oltahed  before  being  out  ? 
At  present  the  edges  look  as  if  they  were  covered  with 

dOjt— AXATAUa  PuUSIIBR. 

[4650(7.1— "Waac.— I  ahould  be  glad  if  aomeone  would 
*eti  as  if  there  is  a  transparent  wax  [and  if  ao,  how  ia  it 
raidej  which  eould  be  us^  for  waxing  fine-coloured 
alki  without  deatroying  the  colours  T  What  wax  do 
ugbn  use  for  making  artificial  flies  ?-  Silk. 

[46608.3  — Xtlm  e-Bnming.—  I  have  on  my  farm  a 
<IQsn/,  from  which  we  get  a  stone  composed  diiefly  of 
■nail  sea-ahells,  foaailiaea,  which  liea  in  ledges,  and  ia 
ffot  out  with  a  pickaxe.  Now  as  it  ia  a  long  way  and  a 
bad  road  to  a  Tlmekiln,  I  thought  I  would  try  aome  of  our 
<toae  in  the  kitdhon  fire,  which  I  did,  and  made  vary 
food  brown  lime,  slacking  to  fine  dust ;  but  when  made 
into  mortar  it  did  not  dry  as  bard  aa  might  be  wished, 
l^  ftiXl  it  would  do.  Thinking  as  we  have  much  heavy 
huMl  about  here*  that  it  would  improve  ic  if  it  was  limed, 
sod  as  it  is  out  of  the  question  to  bring  lime  here,  I 
Bight  make  some,  I  built  a  kiln  to  hold  about  a 
^ttuter,  intending,  if  it  iotptoved  the  ground  much,  to 
boild  a  l&igcr  one.  The  kila  was  connected  with  the 
Uewhouse  chimney,  to  make  a  good  draught  and  per- 
ftoily  airtight.  Thia  was  carefully  fiUed  wi^  stones  iaid 
•VMrayswith  ojal  between  (as  mueh  osalaastine), 
^«h  a  hols  all  the  way  up  middle  for  smoke.  When  lit, 
ubamt  well— even  roastiag  somewhat  ;  but  when 
csptied  next  day,  the  stonsa  would  not  slack  at  all,  ap- 
peuii^to  be  onl7  blackened  through,  though  very  lot- 
tCB.  wiU  eomeone  kindly  give  me  assistance  t—  What 
ve  these  stones  :  they  appear  to  have  been  formed  by 
the  sea,  as  there  ia  a  long  valley  just  below  where  they 
sre  found,  as  if  washed  out  by  the  tea  t  I  have  tested 
us  lime  with  spirits  of  salts,  and  it  leaves  a  small 
Kndue,  How  can  I  find  out  what  this  residue  consists 
of?— M  it  may  be  valuable  as  manure.  What  is  the 
tMsoa  I  can  make  lime  in  the  grate  and  cannot  in  the 
^— is  ft  too  small !  If  so,  what  is  the  amaUe»t  quan- 
nty  that  can  be  burnt  T   Was  not  the  heat  great  enough 


or  not  kept  up  long  enough,  as  it  was  not  burnin?  more 
than  six  hours  ?  What  de^e  of  heat  is  necessary,  and 
what  shade  of  redness  is  it  ?  What  proportion  of  coal 
does  it  take  to  stone  T  How  lon^  shoxild  it  burn  ? 
Also,  is  there  anything  I  could  p  ^t  with  mortar,  or  do  to 
make  it  harder  !  Any  adviee  on  above  will  be  thankfully 
received  by— P*tib. 

[46509.1 -Analyaia  of  Soil  —Will  anyone  please 
give  me  some  plain  directicms  to  make  a  quantitative 
analysis  of  soil,  and  also  say  of  what  a  good  soil  should 
con^JLst  ?  Is  there  any  good  work  (no^  expensive)  on  this 
subject  ?  I  have  a  fair  knowledge  of  the  principles  of 
chemistry  ;  but  the  books  I  have  on  agricultural 
chemi  try  say  but  little  on  the  methods  of  making  ana- 
lyseAu— Hioii  Farmxb. 

[46510.]— Photography.— Win  Mr.  Lancaster,  or 
sny  other  kind  friend,  please  give  me  instructions  for 
mak^g  a  very  simple  and  efficient  changiogwbox  for  dnr 

flates  I  I  want  to  use  it  when  out  landscape  taking.  All 
require  is  aome  contrivance  whereby  I  can  take  out  two 
dozen  plates  at  a  time,  and  change  them  in  the  field.  If 
possible,  to  be  used  with  ordinarv  dry-plate  slides,  and 
nave  no  elaborate  mechanism,  and  be  as  inexi)endve  as 
is  consistent  with  efficiency  .~F.  0. 

[46511.]— Stains  in  Dry  Platea.— How  can  I 
avoid  or  remove  the  dark  yellow  colour  imparted  to  some 
negatives  by  the  pyro-developer  T  I  have  lately  heard 
that  ordioaxy  tin  oiiBhes  are  sue  t  >  use  for  developing  in. 
OsAsnyonetdl  me  if  the  chemicals  chiefiy  used  for 
developing  have  aznr  effect  upon  tin,  or  tin  ui>on  them  7 
As  if  not.  It  would  he  a  very  useful  article  to  me  to  make 
dishes  of  for  developing  t  -  P.  C. 

[46512.1 'Boring  Horizontal  Bars. -Can  any 
reader  inform  the  inquirer  how  ash  horizontil  bars  are 
bored  for  inserting  steel  core !— Otmsastic. 

[46613.1  -DrlU.-  Would  **  Jack  of  All  Trades " 
be  kind  enough  to  tell  me  what  would  be  the  best  kind 
of  drill  to  bore  a  {in.  hole  3ft.  longin  a  wrought-iron  bar  t 
and  oblige— W.  O.  S. 

[46514.1— Wood  Turning.— Will  some  correspond- 
ent descnbe  a  (^uck  suitable  for  boring  the  hollow  in  a 
wooden  vase  !  As  I  am  only  a  besinner  in  lathe  work, 
a  small  dcetoh  will  obhge— Foko  or  Woodturxuio 

[46515.]— Cast  Kalleable,  or  Annealed  Oast 
Iron  Oastlngs.— What  is  the  nearest  approach  to 
these  (for  toughness  snd  durability}  which  can  be  oast 
direct  from  the  furnace  1  Is  it  possible  to  mix  malleable 
iron  along  with  the  cast-iron,  and  thus  make  a  tougher 
and  stron£[er  job,  and  in  wh  «t  proportions  should  they  be 
mixed  T  nhat  I  want  cast  is,  a  number  uf  small  hoola, 
section  ^in.  x  jio.,  weighing  each  about  Ub. — ^InoN. 

[465l6.]-Oaledonian  Bngines-WiU  •*  Car- 
stairs  **  give  principal  dimensions,  date^  of  original  con- 
struction, and  makers'  names  of  the  different  classes  of 
tender  engines  used  for  passenger  traffic  on  the  Cale- 
donian Bailway  t  1  observe  in  a  former  letter  he  gives  the 
original  (}reenock-built  engines  as  having  22in.  of  a 
stroke.  I  am  under  the  improssiott  that  their  stroke  was 
only  aoin.  A  detailed  acooont  of  these  little  engines 
(should  **  Carstairs  "  or  anyone  be  in  a  position  to  gi^e 
it)  I  am  sure  ixoald  interest  many  of  ••  ours." — 
Nktukbbt. 

f465i7.)-Preaerving  Wood  Troughs.  — Will 
ao^  reader  kindly  tell  me  of  any  substance  better  thvi 
paint  for  preserving  wood-trooghs  8ft.  wide  and  6in. 
deep,  to  carry  waste  hot-water !— Paixter. 

[465181— Ootton  Wadding.- Will  an^  reaier 
kindly  inform  how  to  make  what  is  sold  in  drapers'  shops 
as  cotton-wadding !— PAixraa. 

[46519.1— Kirk's  Double-Bxpansion  Coxn- 
j>onnd  Bnglne.— Will  someone  explain  the  priociple 
on  which  this  works  ?  How  is  it  that  expansion  of  steam 
in  two  cyMndcrs  is  more  economical  than  in  one  !— Suir- 

OWSTBR. 

[46520.] -Qaa-EnglDe  for  Launch.— I  notice  in 
a  circular  recently  issued  by  "Sunlight,"  that  he  says 
his  gas-engine  wul,  when  ruimingjby  a  small  additional 
aTppliance,  produce  its  own  gas.  Would  not  an  engine  of 
this  sort  be  the  very  thing  for  a  Uunch,  as  it  wotild  be 
about  the  i^me  Biz«  as  an  ordinary  engine,  and  wotdd 
dispense  with  a  boiler  and  its  accompanying  troubles  7 
What  does  ••  Sunlight "  say  to  this  !-Cwiiau. 

[46521.] -Emigration.  South  Africa.— I  am 
thmking  of  goingout.  I  am  informed  that  Dutch  is 
chiefiy  spoken.  Would  any  kind  r^er  advise  a  suitable 
book  on  that  subject  T  Would  a  person  having  a  fair 
knowledge  of  telegraphy  have  any  difficulty  in  obtaining 
employment  7  Any  relative  information  would  be  gladly 
reoeivel.— F. 

[46522.1- Ofl-Bxtraotion  by  Carbon  Bisul- 
phide.—Would  any  reader  of  the  Mtchakio  favour  me 
vrith  a  description  of  the  plant  most  oomznonly  used  for 
the  extmction  of  oil  by  carbon  disulphide  ;  and,  if  pos- 
sible, with  a  diagram  7  Where  can  I  find  articles  relat- 
ing to  recent  improvements  and  inventions  for  the  above 
purpose  !— G.  D. 

[49523  ]-L.  A  N.W.  Bnglnes.-Will  some 
reader  give  the  dates  and  sheds  of  the  following  engines  T 
—Kestrel,  Quail,  Crane,  Di  Vernon,  and  Bedbreast.— 

DlOMXD. 

14«524.]-Alr  Pump.-I  shouH  be  glad  to  know  if 
there  is  any  method  of  pumping  air  to  a  pressure  of  15  or 
8OI0.  to  the  sq.  in.  by  means  of  water  or  mercury  falling 
from  a  height  through  a  tube,  after  the  manner  of  a 
8prengelai>-pump  1  Also,  could  anyone  givemepUms 
or  description  of  such  an  apparatus,  together  with  a  for* 
mula  for  determining  the  pressure,  having  the  height  of 
the  fall  7— BoBua. 

[46525.]— Botanical.— Could  anyone  inform  ma  if 
there  is  sny  way  to  prevent  flower^,  such  ss  the  white 
water-lilv,  and  various  kinds  of  leaves,  from  becoming 
brown  wute  being  pressed  for  botanical  purposes  ?  In 
8ci  nee  Go§$ip  for  last  month,  a  solntkm  of  pota^^^lnm 
is  recommended  for  microscopical  purposes.  Would 
this  solution  prevent  fiowers  and  leaves  from  losing 
their  oolour  while  being  pressed  previous  to  mount- 
ing 7  I  have  tried  a  mixture  of  spirits  of  wine  snd 
water  ;  but  this  does  not  answer  very  well.  I  should  be 
glad  to  know  anyone  el«e*s  experience  on  this  subject.— 
AOBtnu 


[46526.1— Bemoving  Spots  f^om  Telescope 
Qlass.— The  i^pots  are  of  a  darkish  brown  oolour,  and 
vary  in  sise  to  about  |in.  They  are  on  the  side  of  the 
glass  which  is  opposite  to  the  eye  when  viewing  any- 
thisg,  and  can  be  seen  best  by  taking  the  glass  out  and 
looking  at  it  sideways.  The  glsss  is  2in.  m  dia.,  and 
about  |in.  thick,  and  is  marked  "  Bardow."  As  the  spots 
srd  a  great  inconvenience  when  looking  at  anything,  any 
information  how  t  j   remove  them   will  oblige— Q.  H. 

CjSBaTT. 

[46527.]— Memorandum  Tablets.— Will  anyone 
inform  me  of  the  process  of  coating  cardboard  with  a 
surf  ate  that  will  take  lead-peuoil  marks  and  also  bear 
the  removal  of  these  marks  by  water  7  Tablets  of  this 
kind  sold  are  covered  wirh  a  creamy-white  enamel.— 
Ixioy. 

(46528. J— M.B.  IjOCOS.— Can  Mr.  Stretton  or  any 
correspoodentsay  which  is  thebe*t-to  have  a  bogie  in 
front,  or  a  pair  of  leading-wheels  7  Which  do  the  Mid- 
land Bailway  find  the  beat  in  ordinary  working  7  An 
answer  will  oblige— F.  C.  B. 

[46529.; -Vamiah  for  Violin.-What  should  be 
mixed  with  fine  pale  French  oU-vamish  in  order  to  bring 
it  to  the  colour  usually  seen  on  modem  French  violins  I 
I  believe  the  cheaper  kinds  of  these  instruments  are 
generally  stained  and  then  French-polishsd  ;  but  this  is 
not  whit  I  require.  Is  there  any  dependence  to  be 
placed  in  violin  dealers  7  The  recent  c  se  of  *'  Hodges  v. 
Chandt  "  would  lead  one  to  doubt  it.— Was. 

[46580.]— Botary  Water-Motor -I  have  been 
thinking  of  making  one  of  these  to  drive  a  small  lathe.  I 
have  a  good  water-pressure  about  601b.  per  so.  in. ;  but  I 
should  have  to  pay  the  Corporation  for  tise  of  water,  and 
I  want  to  have  a  m^tor  which  wi  1  be  most  economical 
with  water,  and  give  good  power.  I  think  a  fan  would 
cause  too  much  waste,  Hud  wish  to  avoid  it.  Hagg's 
motor  is  too  dear  ;  so  I  want  to  make  something  simple 
that  will  do  the  work.  Ciin  auf  brother-rotder  give  me 
help  T    I  can  have  im.  or  |in.  pipe.— Bob. 

[46531.1— Taoht  Beok.-Can  any  person  tell  me 
what  is  the  best  wood  for  decking  a  20-tonner  !  I  have 
been  advised  to  use  yellow  pine.  Would  not  pitch  be 
better  ?  What  would  be  the  best  siso  for  the  planks  7 
What  is  the  best  way  to  fasten  down  desk  7— TACHrsiiAX. 

[46532.1 -ConfervsB  on  Portland  Oement.— 
What  is  the  be*t  way  of  preventing  the  growth  of  con- 
fervie  on  the  Portland  cement  lining  the  basin  of  a 
ff^tmtain    oontaiuing  gold    and  other  fish  7  —  £.  M. 

HOUMS. 

[46588.]— Ooal-tar  Soaps.-To  Da.  EoMmms.— 
What  is  the  h^ieoio  effect  wntoh  these  soaps  produce  7  I 
ask,  because  I  uoderdtand  that,  aocordmg  to  some, 
these  soaps  act  as  preservatives  against  infeotion,  and  as 
specifics  m  various  skin-diseases.  My  difficultv  is  :  How 
can  soap  produce  any  marked  efTect.  when  the  greater 
part  must  be  rubbed  off  in  drying  ?— House  kespxb. 

[46634.1— Cod-liver  Oil.  — To  Da.  EomnrDS.— I 
have  seen  it  stated  that  "  light  brown  **  oil  is  mueh 
better  tban  any  other ;  and,  on  the  other  hand,  have 
been  a?sured  that  the  cheap  oil  which  is  to  be  had  at 
many  fishmongers'  id  just  as  useful  as  the  most  expen- 
sive kinds.  Which  statement  is  correct  7  I  have  got 
more  go  d  from  on  ^  boitle  of  Bo  Jongh's  thsn  from  a 
dozen  of  the  oth^^r  kind.  Is  this  a  matter  of  constitution, 
or  an  accident  due  to  my  having  obtained  inferior  oil  7— 
Dbligatb. 

[46635.] -Name  of  Star.-In  Gall's  "  People's  At- 
issof  the  Stars, '  thtre  is  entered,  within  the  boundary  of 
Cephens,  a  fourth-mag.  star,  to  which  is  assigned  the 
number  4  3>  In  Mr.  Pro^r's  atlas  the  Fame  star  is  in- 
cluded in  Ursa  ^inor,  and  numbered  S.  Is  the  entry  in 
Gall's  atlas  en  error,  or  wa-*  tb is  star  formeiiy  in- 
cluded in  Cepheus  ?— Chphbcs. 

[46836.1— Shaft. -Having  occasion  to  exfend,  I  pro- 
pose driving  a  shaft  with  belt  off  the  main  shaft  The 
main  shaft  is  10ft.  above  the  other  shaft ;  but  I  find  they 
are  not  in  line  by  aboat  Sbiti,  in  26ft.  They  are  perpen- 
dicular  or  cross  wher<»  I  propo<*e  to  put  the  belt  on.  Will 
the  belt  work  7  Perhaps  some  cf  your  obi  ging  readen 
can  solve  my  difficulty.— G.  O.  W. 

[46537.1— Miniature  Speotroscope.— To  Ma. 
Lancaster  and  OraKhs.— Will  you  kmdly  tell  me  how 
to  make  a  portable  spectroscope  which  will  show  the 
double  line  D  distinctly  !  8htll  I  require  a  compound 
prism,  and  is  it  possible  to  make  one  of  Canada  ba^un  t 
The  ordinsry  balsam  has  a  yellowish  tinge,  and  is  rather 
opaque— wuuld  it  do  7  I  should  like  a  sketch  of  the  ar- 
rangement of  prisms.  &c.,  inside  the  tube.  The 
numbere  of  the  **  £.  M.*'  containing  the  initruotions  are 
out  of  print  —Thti.be. 

[46638.]-Utlllslng  Water- Power.-To  •*StTx- 
liobt"  awd  OrHcas.— Given  a  spring  running  2i  gal« 
Ions  per  minute,  fall  42rt.  in  about  800  yards  of  llin. 
pipe,  what  would  be  the  best  size  for  the  fan-wheel  of 
motor,  speed  of  same,  and  diameter  of  jet  7  What 
would  be  pow.  r  in  foot-poundi  per  minute  7  Please  give 
rule,  or  refer  to  some  book.  I  have  one  of  Wesle's  h^okM 
on  turbines,  but  it  doss  not  mention  the  *<  Thirlmere  " 
class  ot  motor.— J.  Hbzbiai.haixh,  jnn. 

[46639.]-Water  Power  and  Eleotrio  Idght. 
—To  *♦  R.  P."—**  aigma"  thinks  I  asked  too  much  in  my 
last  query.  I,  therefore,  wish  you  to  kindly  read  over 
the  query  appearing  above  this,  and  to  give  your  opinion 
as  to  whether  there  is  power  enough  to  maintain  one  in- 
candescent lamp  by  the  use  of  a  dynamo,  with  or  without 
storage  batteries  7  What  horse-power  is  necessary  for 
one  incandesce  at  lamp  7  I  hope  we  have  not  heard  the 
last  from  Dr.  Oaplatii  on  this  subject.- J.  Hezxal- 
HAi^R,  jun. 

[46540.1-Infant's  Food.— Will  Dr.  Edmunds 
kindlv  state  most  suitable  food  for  infant  three  to  four 
months  old  in  combination  with  mother's  milk  f  Also, 
please  state  if  a  food  composed  as  follows  wocdd  avsist  in 
xorming  brain,  bone,  nerve,  and  muscle,  say,  in  following 
proportions  7— One  part  wheat  flour,  one  oatmeal,  one 
arrowroot,  pinch  of  ealt,  boiled  for  quarter  of  an  boor  in 
sufficient  water  to  form  a  jelly,  afterwards  fresh  milk 
added  to  thickness  of  cream.  SoggestioBS  will  exceed- 
ingly oblige— SiovALO. 

[46641.1-Ant8  in  the  Oarden.- 1  reside  in 
Madrid,  Spain,  and  my  garden  there  is  infested  by  ants. 
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JNQUBH  JCBCMAinO  AND  WOBLD  OV  BOIBWCK!  No,  888. 


MabchSI,  im. 


irkioli  I  And  ino«t  Injnrioon  to  the  nlanU.  gnMui.  Ao.  I 
b«Tt  b«Mi  rtiwiuin«Dd«U  mtkd  tHed  a  v«iit  numbn*  of 
thinffs  to  ram^vp  Unm  ;  but  vitJbout  vtfttot.  Could  yoo 
toll  m*  ol  AajrthiBff  thi4t  would  imxuit*  thoon  attogethtr  t 


fltOMTTI  flMTIl't 

UOUT**  AMD  **jAriC  OF  ALL  TftAUIt*,'  -I  UttV*  •  «t«iim- 


•.— To 


•8n«- 


[4B649.]-BrolMn 

'*  AMD  **JAric  or  ALL   

a!e.  It  hiwi  on  Um  fao^  **  Bourdou*a  pat«nt.  Schliiror» 
onbeiv*'*  iu»d  the  tube  inside  i«  »plit  about  Kn.  down 
on*  aid*.  Will  you  jdIomo  my  how  I  oan  mend  it,  or  ia 
it  opakM !  Also,  wul  you  ploiM  ffiv*  Instmctioav  how 
to  Buk*  a  nMreiUTir»uf«  t— Qauolv. 

[«<54S.V-Bs»omtor«  and  L««»Um.-To  Mm.  F. 
K.  WlTnKBriKU>.--8oaM  fir*  ysart  a{(0  a  widowM 
mother  di«d.  bequeathinir  all  hor  property  to  her  two 
danchtf  r»«  tb*  yonnirtr  bein^  then  about  18  years  of  a^e, 
and  the  elder  over  21.  A  distant  relative,  an  unde,  was 
apixaiBt^d  sole  eaecutor,  and  it  was  provided  in  the  will 
th^t  he  was  to  take  charge  of  and  be  rei^nsible  for  the 
Touaver  dau^tcr's  half  «n  il  she  beoama  of  age.  By 
this  Ume  she  is,  of  course,  S3  years  old,  and  she  cannot 
get  an  nadswtandiiMr  at  all  with  her  nnele  about  her 
money.  oeitlMr  can  she  g«t  him  to  give  it  up.  About  a 
rearMroheniTe  her  a  pieee  of  notepaper,  signed  by 
nimsflr.  sayWi  that  on  oehalf  of  her  deceased  mother  he 
held  the  amount  due  to  her  by  the  will.  What  I  want  to 
knew  i»—  ( I )  Should  anything  nappen  to  her  nnde,  would 
iIm  get  her  monef  t  l  i)  la  the  paper  he  gave  her  of  any 
tegal  Talne  f  I  should  state  tiiat  it  is  not  witnessed  by 
anjone.  neithw  is  it  stamped.  And  lastly,  what  coanM 
is  best  to  pome  under  the  ouroumstanoee  T  She  has  no 
brother,  and  only  one  sister,  and  is  comparaAJTely  help- 
lea^^ADupiiYAjixious  Oxa. 

[4lBi4.1 -CHms  rendered  Dim  by  Fames 
from  Spelter  Works — The  fumes  from  a  spelter 
wailoi  knTs  caused  tiie  window-panes  of  our  drawins- 
offlfis  to  bo  eovend  with  a  yellowish  lUm  of  some  bud- 
gtaaoow  It  rsquiree  such  somping  with  a  knife  to  get  it 
oir,  that  it  makes  it  Tery  laborious.  Is  there  an  acid 
that  would  remove  it  I— £«oiiixsmuro  8tudbi4t. 

[«0«A.]— Ptirtileatioti  of  Water.-In  last  week's 
ClUvMtt/  Xmm  an  account  is  Riven  of  the  somewhat  re- 
marinihlo  rasultt  of  a  n«w  mode  of  purifying  contamin- 
ated waters,  and  rendering  them  absolutely  pure  and  fit 
for  uas.  Can  any  of  your  chemical  readers  givs  any 
fuxther  information  on  this  subject,  as  to  whether  it  is  a 
aeertt  or  a  pateotk  or  whether  the  advantages  of  so  great 
a  boon  ara  possible  to  be  obtained  in  a  locaii^  where  the 
water  is  far  ttom  pure  and  wholesome !— A.  Llotd. 

[4«46.>-Koalds  fbr  Gless.— Can  any  plastic 
metenaUaodiasfireelay,  be  used  for  preesiov  molten 
glM%  or  can  any  such  msterial  be  used  for  backing  a 
this  ompper  mould  I— A.  Taorrsa. 


(46655.1— Induot torn  Ooil.— I  have  a  lacge  coil  of 
the  f oUuwinir  dimenittuDS : -Tube  (ebonite),  20in.  long, 
it^in.  bors,  jln.  thick ;  primary,  thr«e  layers  of  coOun 
od.,  No.  10  POP.  wire,  leogth  of  core,  ISin..  length  of 
■eoondary  reel,  18io..  all  ebonite,  divided  by  ebonite  discs 
into  190  aivtslons»  which  are  filled  with  between  61b.  and 
71b.  of  silk-cov*red  wire,  '<flb.  of  No.  40  in  centre  disos, 
and  over  Sib .  of  86  at  each  end .  Primary  and  secondary  hftve 
both  been  steeped  in  paraffin ;  armature  on  spring,  lin. 
dla.,  lin.  long ;  contact  on  spring  is  half  between  tension- 
Bcxewand  centre  of  armature.  With  five  smaU  Orove 
cells  I  get  the  f  oUowiog  results :  Thick  spark  like  fiame 
over  lin. ;  broken  or  mvided  sparks,  4in.  ;  occasionally 
thick  spark  goes  across  6in.,  but  when  I  tighten  the  ten- 
sion'«orew  on  spring,  so  that  the  mtgnetism  of  core  can- 
not draw  it  away,  then  push  it  reguhurly  and  slowly  away 
with  my  thumb,  I  get  nearly  oontinnous  sparks  &in.,  and 
oooasionally  a  spark  goes  6in.  Now  it  oocuss  to  me  that 
when  it  gives  6ia.  sparks  sometimes,  that  it  should  give 
them  always.  Is  that  so  1  Do  coils  sold  as  6in.  spark 
coils  give  that  length  of  spsrk  occasionally  or  continu- 
ously t  If  ao,  where  is  the  fault  in  my  one  I  I  have 
tried  weaker  spring  with  same  result.  Are  these  rasalte 
good  for  a  coil  of  tbat  siae  snd  construction  t  When 
sparks  are  not  goingr  across  at  6ia.  and  6in.(  then  is  a 
constant  brush  discharge.— J.  B.,  Domfriee. 


THE 


'EKOIISH  MECHAHIC 
ITS  EEIEHBS. 


AHD 


SoMK  of  our  readers,  i>erhapS|  never  pay  much  heed  to 
our  little  notice  at  the  head  of  this  column  just  at  the 
ending  or  beginning  of  anew  vohune.  Many  do,  however, 
we  are  happy  to  sav,  and  to  their  efforts,  m  a  great 
degree,  the  constant  morease  in  the  influence  and  oireula- 
tion  of  *'oars"  is  doe.  Mr.  J.  A.  Braahear,  of  Pitts- 
bxu:,c*  whose  valuable  letters  are  familiar  to  our  readers, 
writes  us  as  follows :— "  I  write  to  send  you  the  list  of 
subscribers  to  Emgush  Mbohakio  for  the  coming  year 
that  I  have  obtained.  As  they  are  mostly  scattered  over 
the  country,  I  have  not  all  thair  money  yet,  but  send  you 
their  nam^s,  so  we  will  not  be  late,  and  will  send  postal 
order  for  them  all  next  week.  I  will  be  personally  respon- 
sible for  all.  I  have  more  than  half  of  the  money,  but 
prefer  to  sqnd  it  all  at  once.  I  was  rather  late  in  com- 
mencing, owing  to  being  so  busy.  There  are  ten  alto- 
gether. There  are  a  number  of  others  who  will  send  their 
own  names,  whom  I  have  written  to,  so  tou  see  I  have 
been  at  work  for  the  benefit,  not  only  of  you  and  the 
journal, but  for  the  heaaSitoitAoatwhoare/ortunaUenouah 
to  get  the  paper,**  Our  best  tfaanks  are  tendered  to  Mr. 
Biushear,  and  our  best  wishes  for  a  few  thousand  more 
readers— each  to  do  his  best  to  send  us  ten  additiunal 
subscribers  for  the  volome  just  commeooed. 


BpairixMr,  &o.— will  any  of 
o  kind  of  late  in  givio 


[48847.]- Jewelry 

**  ours,'*  who  have  been  so  kind  of  late  in  giving  us  in- 
fonnation  on  all  kinds  of  jeweliy  repairing,  &c.,  tell  me 
the  best  way  of  removing  old  rivets  from  brooch  io  nts  t 
Also,  how  to  enlarge  boles  in  new  pins,  as  I  find  them 
ofitm  mneh  too  small,  and  how  to  put  good  point  on  pin 
when  obliged  to  shorten  ?  Must  I  hard  solder  catch  and 
jonit on sOver  coins  for  brooches!  If  so,  please  tell  me 
tho  beat  way,  and  what  solder  to  use  !  Also,  what  kind 
of  jointB  and  catdias !— Blub  Qown. 

r46548.}-Ooiied  T.  Groowed  PuUe7s.--Is  it 
correct  tluit  round  belts  running  in  V-grooves  transmit 
mi»e  power  than  flat  ones  running  on  coned  puUef  a  t 
And  if  M>,  why  are  they  not  used  for  heavy  ma^inerr  T 
What  is  the  proper  angle  for  y-grooye,  and  should  tAe 
belt  bed  to  bottom  of  groove,  or  not !— M. 

146648.]- Science  Questions.— Will  one  of  jour 
diemical  contributors  kindly  devote  a  few  leisure 
minutes  to  the  solution  of  the  following  questions  in 
hommts  ? — 1.  A  gaseous  mixture  connsttng  of  the  fol- 
kming  coostituenta  :  Oxygeti,  hTdrogen,  carbonic  anhy- 
dride, hydrochloric  acid,  carbonic  oxide,  and  nitrogen. 
Describe  minutelj  how  yon  would  determine  quantita- 
tJTdyeadi  of  these  gas«s.  2.  Bequired  the  percentage 
of  strontznm  in  a  mixture  of  the  carbonate  of  strontium 
and  ealeium,  ISSS%  grams  of  which  yielded  on  treat- 
ment with  hydrochloric  add  0'5l04  gram  of  CO^.-Test 
Ten. 

[46660.1— Instantaneous  Photography.— Many 
thanks  to  **  Baboon"  aod  J.  B  'Shford  for  their  replies. 
In  speaking  of  photographing  a  train.  I  meant  broadside 
oa,  and  understood  an  expret^  hsd  been  so  taken.  How 
abovt  Kr.  Moybridge's  gallopmg  horses  ?  Now  that  you 
hoivc  settled  the  dithculty  of  verv  short  expofrure,  will  you 
kiafiy  teU  me  if  any  plare  can  be  madn  sensitive  enough 
to  prvdoee  a  good  n-g4tiv^  with  only  100th  of  a  second's 
expusuie  I  I  ebould  like  to  know  what  plates  will  do,  as 
I  have  not  bc«B  able  to  obtain  a  sufficiently-exposed 
ptatsv  wnng  Swan's  20  times,  and  taking  off  the  cap  and 
put/zng  on  a^nun  as  quickly  a«  possible  ?  Is  any  special 
mode  of  deTelopmeat  used  t-F.  C. 


iJTSWEBS  TO  COSBXSPOVDBVTS. 

M-» 

\*  Att  eommnHieathntihould  be  ad4r€$Md  to  the  Bditob 
0/"  the  Ekousb  MsoJLUTiOt  81,  Taviatook^treeh  OoiwvU 
GanUn»  W,0. 

SDITB  TO  OOBBBSPONDHNTB. 

1.  WMti  on  OBA  tide  of  the  paper  only,  and  pnl  arsw*> 
Isgt  for  UlustrotionB  on  aepante  pieces  of  pa]^.  1.  Put 
^ea  to  querieo,  and  when  answering  quanei  put  the 
«i«w«^^*«  aa  well  as  the  titlea  of  the  queries  to  wmdi  the 
repliea  lef er»  8.  No  charge  ia  mado  for  inserting  lettsra, 
queries,  orreplies.  4.  Letten  or  querieo  asking  for  od^ 
orewes  of  manufacturers  or  correspondents,  or  where 
tools  or  other  artiolea  can  be  purchased,  or  replies  giving 
such  information,  cannot  be  inserted  except  as  advertise- 
ments. 6.  No  question  asking  for  educational  or  sdentiflc 
infonnation  is  answered  through  the  post.  6.  Letten 
sent  to  correspondents,  under  cover  to  the  Editor,  are 
not  forwwrded;  and  the nastei  of  eoBraspoadents are  not 
given  to  inquirers. 

\*  Attention  is  sspeoially  drawn  to  hint  No.  4.  The 
ipaoe  devoted  to  letten,  queries,  and  replios  is  meant  for 
the  general  good,  and  it  is  not  fair  to  occupy  it  with  que^ 
tioos  such  as  are  indicated  above,  which  ore  only  of  Indi- 
vidual interest,  and  which,  if  not  advertisements  in  them- 
selvas,  lead  to  replies  which  are.  The  '*Bizpenny  Sale 
Ooham"  offea  a  cheap  means  of  obtaining  such  inform 
raati^m>  and  wo  trust  our  moden  will  avail  themselveaof  it. 

GOOD  FHIDAY. 

Thb  Enolish  BCkohamic  next  week  will  have  to  go  to 
press  some  hours  eatlier  Uian  usual,  aod  all  advertUe- 
menu  for  the  next  issue  muat  reach  the  office  by  6  o'clock 
oir  TUESDAY,  Apwl  4. 

ThefoUowingore  tiie  initials,  &o.,  of  letten  to  hand  up 
to  Wednesday  eveoing,Macch  39,  and  unacknowledged 


r^MSt.'t— Unseasoned  ^ood.— Can  auy  of  our 
eaoBfpaodests  famish  a  ra<'thod  of  testicg  whether  wool 
is  inw  IIM  Slid  or  not  in  furniture,  &c.  !— G.  Faybr. 

r4$»3.]-Looeenin«>  Oreen  Batse.— How  can  X 
r*^  off  l«i£e  e.oth  that  has  be«n  glnod  on  the  inside  of  a 
dtsk  J-O. 

[4fi6?.!— Biwetinff  Copper  BoiUr.—  I  sm 
nskioy  a  sa  •ll  rireted  copter  boiler,  aod  have  suc- 
««4dad  in  iiv*t  ir  tb^  tod  ?  of  tte  boiler  and  one  of  the 
«*da.  My  diffi/  'litT  is,  that  I  see  no  way  by  which  the 
nveU  j-.rrJog  the  other  *iii  can  be  h^-ld  in  pUc»  whiM 
ti*y  */^  :-» 'Ati^T^i.  Will  fotoe  T^AdvT  eixe  instructioni 
K/w  M/  Mv  -^l  !  I  may  menttoS  that  the  boiler  ia  7in,  x 
i. -n,-i.  K-  .1 


-Plumbing.— T»o  Ms.  P.  J.  Davie«.-I 
t**  »i  Q*  'It^TfrrtKuA  brick  cistern.  lined  with 
i ."  •-•-  *•  ;»«{«  oi  »ijr>v*  so  jrall  >n9  of  benaoline 
•T.->.>  ^i  ..:-*.-y.  »i«\  pijy.  \UAf:hed  to  a  beer-enrine 
•^i«'-*  -^  •<  T  '  J  ;*'*-^.r4?-  h^  •  (T  only  an  antsteur  at 
*.',r^-jrr  -  *-..',  .»*:  >otE4:  ir..t'uctir»n8  as  to  the 
«ac«»v.  ▼•»  '(  r^t^--  t>'.  yADt- ;  if  nmnd  or  t^tn^ie 
•t^i^-^  -*  IT-ifit.  *.  »  ,-.t  f.f  irjii,  i»*m  or  It^  pipe. 
sa«S  -A*  •.  /  ♦-/  ;  ■  '**:  ♦..  i'.*t.  a  /  ^/.J  Mrtjnd  job  !  If 
1.".  *;-.  .  'i  .  \\.'  ,1  u,  .;f.  I  b.1%''  ft  fftend.  a 
•  -.■?•  *T   »Vy  \*Kf-»   ^*sA   a.'i*T'*l   in  ) '.rur  invaluable 


J.  K.  RcTTKR.— J.  H.  Hirvey.— J.  J.  Vanstone.— O.  H. 
Cussen  and  Son.— R.  H.  Blyth.— J.  Muaden.— Prof. 
Cavalier.— Lurgan  MechaDics'  Institute.- J.  H.  Hux- 
ley.—Vitreos.- Beta.— W.  Holmes.— Anxious. -West 
Yorkshire.  -  Ouvrier.— Buttershaw. —Elechu.— Plodder. 
— Metidlaigy.— F.  Cjx.— F.  C.  a.  -Elephant  Bill.— W, 
J.  PoUitt.— C.  M.  T.— W.  H.  lUchmond,  Jun  -P.  J. 
Farxelly.-Oentiur.— E.  B.  Fenucsy.-J.  C.  King.- 
W.  H.  8.  -  crutch.— W.  Hamea.— 1).— Fel'ow  Work- 
man.—F  C.  Putley.-C.  Cutler.— F.  C.-Orderio  Vital. 
—V.  BroughtoD.-Hebo.— R.  T.  B.— E.  Hardoaetle.- 
Summit  of  England.-F.  W.  G. 

Thos  Nsilsov.  (The  variation  at  Greenwich  for  this 
year  is  18  SO' W. :  in  1816  it  was  24'' 30*  W. ,  the  maximum, 
and  in  1976  it  will  be  0.  In  1667  it  was  0,  so  that  from 
true  north  to  extreme  west  an!  back  to  true  north  will 
occupy  about  320  years,  mhen  the  Mune  cycle  will  occur 
on  the  E.  side  of  the  pole.)— Ikdki.  (See  pp.  HI,  176, 
last  volume.;— F.  Nunks.  (E<te  p.  287,  No, 844;  p.  633, 
No.  7*J.  It  is  leally  an  old  method  unproved.  No 
injury  to  the  original ;  copies  keep  for  ye*rs.)  — A.H.  C 
(No  book  on  such  a  subject.  See  p.  4(>6,  No.  8i3.  Any 
dealer  in  ptinl  will  supply  suitable  prtporations.  We 
think  you  will  find  one  ia  Leith.)  — Blowpipe.  (See  the 
indices  of  recent  volumes  the  lost  for  instanoe.)— T. 
HasosBT  G.  Baowx.  (You  do  not  give  the  diamtter 
of  cylinder.     You  want  to  know  the  proportionate  sizw 


of  ports,  we  presnoie.    2.  Of  W.  Lavc,  AigylV-stnet, 
Glasgow,    iHice  4d.}  —  IxmroiMO   Pubcbaibs.    (Ws 
believe  we  answered  you  some  weeks  sgo.  It  is  no 
part  of  our  provinoe  to  insert  queries  asking  whidi  ii 
the  best  machine  in  the  nurk*-^.     Write  to  lome  of  the 
Leioester  makers,  aod  yon  will  probably  obtain  a  leply.) 
—A.  S.  &.     (Nothin?  novel  in  the  pondple,  snd  yon 
omit  details.    How  do  you  propose  to  woik,  eleetricaUy 
or  mechanically,  and  by  what  means!   On  p.  88  we 
gave  a  brief  description  of  such  a  system*  iHiieh  bis 
been  f  u  lly  worked  out.   Five  minutes^  eonvetsttioa  irilh 
a  lip*'™*"  would  give  you  an  idea  of  thsdtfltenltisa)^ 
W.  B.    (19b.  6d.  post  fr^se,  bound  in  olotb.)-]CAO. 
(Rubber  solution  is  the  only  thing ;  but  it  would  seed 
securing  with  wires  as  wellas  binding  ronnd  with  tsne. 
Looking  at  the  risk,  it  is  better  to  have  a  new  ons.)--4. 
StoijL.    (Apply  to  the  Registrar  of  the  Fharmaoetttissl 
Society,   17,  Bloomsbury-square,   for    the    pam|hkt 
giving  particulars  of  the  exaininations.j— B.  Baue. 
(There  are  many  subjeds  that  would  bear  repeating; 
but  we  cannot  repeat  articles  on  magic-lantem  mskiv 
at  present.     See  Nos.  606,  606,  and  6U,  in  Vol.  XXIV.^ 
— fi.  ILkBSHALL.    (Can  you  not  send  us  a  description  of 
the  plate  1    It  is  lettered,  and  we  presume  a  dsssi  ip» 
tlon  is  available.)— PaAOMATtoAL.  (Bo  small  a  mashine 
is  practically  useless,  though  with  suitable  anaogement 
it  might  be  made  to  cause  one  incandescent  luap  to 
glow,  and  to  produce  a  feeble  arc.)  —Nones.    (Se^ral 
advertised,      we  believe  that  referred  .to  ii  QriMom*t 
motcnr.    It  is  expensive  as  compared  to  steam  power. 
Read  up  recent  hack  numbers,  and  especially  oaoinlt 
p.  866,  No.  748.)— Hbbaolitus.    (Tou  can  d)  noUung 
better  than  expose  the  matting  to  the  sundiine.)— 
Hbhbt  Waxkbb.    (Use  large  biohromates,  say,  aooaple 
of  half  •gallon  jars.    Two  plates  of  carbon,  one  of  me, 
placed  in  saturated  solution  of  bidiromate  of  potsrii,  t) 
which  has  been  added  abaut  a  tenth  of  its  bulk  of  ral- 
phuric  add.     When  the  battery  foils  movsiheziDC 
up  and  down,  and  snbs^uently  add  more  add.   Bee 
p.  66,  No.  781.)— J.  R.  C.,Rock  Ferry.  (Pttrely  a  matter 
of  taste.)— CoLLODiox.    (Do  you  not  see  that  the  vety 
fact  you  mention  lb  a  proof  that  the  size,  within  certain 
limits,  is  immaterial  ?    All  that  is  needed  is  that  the 
vriies  shall  be  of  soft  iron  and  mode  up  into  hvodks  sa 
round  as  po jsible.    The  actual  dlfferencs  in  sise  in  Uis 
case  dted  is '36  of  a  millimetre.  The  length  has  nctidag 
to  do  with  the  matter.     Nos.  16  to  22  will  do  for  sny 
length.)— J  NO.   Bbowkb.      (If  your   connections  sr& 
properly  made,  it  ought  not  to  '*  flicker,*'  though  ws 
scarcely  understand  wh«t  you  mean  by  tae  term.   No 
doubt  it  fluctuatoe.     Tou  will  not  be  able  to  prevent 
that.)'JtJMBo.     (To  what  do  yon  refer?)- J.  H*  B. 
(Tee ;  a  battery  wdi  convert  it  mto  a  motor ;  bat  as  a 
generator  it  would  need  power  to  cause  the  armature  to 
revolve.)— Battkrt.     (Use  dilute  sulphnxie  add, not 
common  salt.    It  is  probably  due  to  crystals  forming 
in  tiie  substance  of  the  porous  pot  and  dismtegratinff  it 
Tou  should  take  pot  out  and  soak  in  vrater  when  the 
battery  is  out  of  action.     Bee  the  indices  for  many  re> 
ferences.)— C.   W.  Shittb.     (See  p.  680,  No.  TSS,  and 
mmy  other  places  in  back  numbos.    A  ser.es  c^nac- 
tical  notes  on  batteries  will  be  found  in  Vols.  XXvHL 
and  XXIX.,  fully  illustrated.    2.  Scjur  the  Kino  quit* 
clean  by  washing  in  soda  solution  and  rubbiog  with 
sand .    Dip  in  a  weak  solution  of  sulphuric  add  and  rob 
mercury  on  with  a  wisp  of  tow. )— Staklioht.    (See  p. 
192,  No.  736,  for  a  simple  galvanometer ;  p.  122,  No. 
707;  p.  163,  No.  706;  or  p.  298.  No.  610.)-Veqa  C. 
(Nothing  less  than  a  6in.  in  the  best  atmoi9>here :  pro- 
bably not  lees  than  7in.    Five  can  be  seui  with  4is., 
but  the  others  are  only  to  be  picked  up  by  the  finest 
l^rge  instruments.     You  should  see  ue  I)ebilisMns 
with  your  telescope ;  but  why  not  look  firough  yota 
back  numberd,  whio'd  all  your  questiona  ore  aoswersd! 
Ton  should  procure  Webb'n  '^Celestial  Objeeta.'*    2. 
It  entirely  depends  on  the experimenta  which  is  "best" 
battery.    For  the  electric  li^ht,  there  is  nothing  better 
th«n  the  Bunsen ;  but  if  you  want  it  only  fur  a  few 
minutes,  the  bichromate  is  to  be  iveferred.    Ton  will 
want  about  30 quarts;  but  se^ Prof.  Ayrton's  retnarks. 
p.  4. )  — C.  M.  R.    (The  best  way  is  to  gv  t  hold  of  a  pxA 
textbook,  such  as  Thompson's  or  Sprague's,  if  yifu 
really  wish  to  study  ttiu  prindples.    For  miny  instroft- 
tions  in  makin<r  and  working   apparatus,    see  baok 
volumes.)— A  To(7so  BsoiN»Ba.  (See  previous  answer; 
or,  as  you  want  experiments,  get  Tyndkll's  book,  which 
!:)tanley,  R%ilway-approaoh,  lioadon-bridge,  tells,  with 
aoolleotion  of  apparatus  8uit*^t  jit.}— AThbxs  Teabs' 
StiBsoaiBBR.    (See  two  previous  answers.    The  books 
you  name  deal  with  prindples.     Several  machine)  of 
the  kind  fully  described  in  back  numbers.     For  in- 
stance, p.  470,  No.  826.)  - AvBSRin»  Lad.     (HaveyoB 
read  the  contributijn  on  p.  426,  No.  850 1    Onelfos.)— 
SouTOBMAx.     (About  iSs.  a  week,  aeoording  to  sfs. 
Two  or  three  years.     Apply  to  foreman  of  shed.    I^ot 
much  choice  as  to  line,  and  most  have  a  number  of  boys 
waiting  for  promotion.)— G.  C    M.  ILall.    (Not;r^ 
we  beheve.     Of  the  Queen's  printen,  East  Hsrdiafir* 
street,  E.C.)-JAitcs  Withsss,  Jr.    (It  will cfrtiiiUv 
be  a  difficult  master,  for  th«  reasons  stated  :  but  still 
you  might  find  some  one  w^ll  ng  to  take  you  for  the  cos 
year,  and  then  as  an  improver.     Try  the  small  idiops. 
where  th«»y  do  general  repairs.    Too  will  learn  more  ia 
them.)  -W.  H.  Binnb.    (Do  you  mean  for  piotnx«s  or 
cuttings  from  papers  ?    If  the  la  ter.  see  pp.  153, 178, 
2()3, 278.)— J.  M      iBury  them  in  an  iron  box  contain- 
iog  bone-dust,  burnt  leather,  parings  of  horse's  horf*, 
or  animal  charcoal  alone,  and  keep  at  a  red  heat  f(tf 
one  or  two  hours,  aoo  )rdiQg  to  tiizs ;  then  turn  out  into 
water  )-Pu ANT.      (Mix  tue  rubber  ^th  sulphur  in 
quantity  according  to  the  purpow,  and  thm  sabmit  to 
steam  he*t  in  a  vulcaniser.)— Juhjt.      (Se^  p.  210,  No. 
763.  Use  emery  and  oil,  on-i  run  the  bladeus  backward*  ) 
— Tosai.     (Described  in   No.   8IU,   p.    396. )-H    Y. 
PowRLt*.     ( We  oan  only  w^peat  i«ur  prerions  answCT. 
We  have  no  space  to  «p  .re  fOi  sudi  quorie**.  tfee  jtriew 
on  p.  682.     The  theories  there  nunti  jU'h]  are  bss«d  en 
observed  facts,  and  if  you  have  any  U\ci»  to  brio?  in 
opposition  to  them,  we  might  find  space  for  ihvxti^  but 
not  for  the  fact  that  you  ''feel  misgrvings  *'    You  ssy 
**  it  seems  improbable  '*  that  the  entire  globe  wdghs 
**  more  th*n  twice  That  of  granite,"  but  you  do  no'.  t«ll 
us  what  is  the  weight  of  a  cubic  fov^t  of  granite  2  *  mUet 
beneath  the  surf  *ce.  As  to  the  other  query,  we  sav  that 
the  error  is  slight  compared  with  the  ^onnwtia  dtlfi^nlty 
of  ass'gning  any  distance  at  all,  aed  a-Ji  again.  What 
has  it  to  do  with  eclipses  or  the  periods  of  comets  f    Vos 
have  read  your  elementary  books  to  little  purposr.}  — 


Apbd.  7, 1882. 


ENGLISH  KEOHAiaO  AND  WOBLD  OF  SQEBNOR:  No.  889. 


93 


tit  enQ\i%i  MttUnit 


WOBLD  OF  SOIBNOB  AND  ABT. 
— •♦• 

FRIDATn  AFRIL  7,  ia82. 


ELECTRIC  nrCAVBESCENT  LAMPS. 

JUDGING  from  the  numbws  of  inoan- 
desoent  lamps  wluoh  are  now  made  every 
week,  it  is  evident  there  mutt  either  be  a 
Teiy  great  demand  for  them  or  they  must  be 
Tery  ahort-lived,  for,  if  rumour  is  to  be 
credited,  one  factory  alone  is  turning  them 
out  at  the  rate  of  several  thousands  a  week. 
There  are  at  present  five  competing  patterns, 
which  differ  from  one  another  only  in  details, 
thotighsome  of  them  are  very  important, 
while  others  are  mere  matters  of  choice. 
From  time  to  time  we  have  given  particulars 
of  the  various  {patents  which  have  been  taken 
oat  in  eonneotion  with  the  '*  bridges  '*  or 
thi«ads  of  carbon  which  form  the  incan- 
descent medium,  and  the  method  of  prepar- 
ing which  seems  to  be  the  only  real  point 
of  novel^  in  connection  with  the  lamps. 
The  early  experimenters  speedily  dis- 
ooTsred  that  even  with  a  sj-called  per- 
fect vacuum  the  carbon  filament  rapidly 
^?e  out,  owine  to  the  gases  occluded 
m  the  pores  of  the  carbon,  and  whilst  some 
sought  for  special  fibres,  others  endeavoured 
to  so  prepare  the  better-known  materials  as 
to  overcome  this  difficulty.  Hence,  while 
Bdiaon  has,  aocordinff  to  rumour,  scoured 
the  world  and  settled  ux)on  bamboo  fibre, 
others  hive  contented  themselves  with  more 
easily-obtained  materials,  and  have  en- 
deavoured to  prepare  what  is  needed  by 
trestiag  ordinary  substances  in  such  a 
ouumer  as  to  render  them  practically  homo- 
ee&eous.  Without  attempting  to  give  the 
dtmfinBions  of  the  outer  shells  of  the  lamps, 
which  are  really  of  no  particular  moment, 
it  will  suffice  to  sav  that  they  all  consist  of 
oral  or  globular  glass  envelopes,  with  more 
or  less  dongated  stems,  and  a  tubolure  at 
the  other  end  which  is  left  for  connecting 
with  the  vacnom-pump.  The  carbon  thread, 
moonted  with  its  wires  in  the  stem-block,  is 

ried  into  the  shell  and  hermetically  sealed 
melting  the  glass  around  it,  and  the 
"lamp"  18  then  placed  in  the  vacuum- 
pomp  and  submitted  to  the  special 
treatment  vdiioh  the  rival  inventors  or 
patentees  favour.  In  Edison's  case  the 
thread  is  raised  by  degrees  to  a  high 
state  of  incandescence  while  in  the 
"pump,"  cooling  being  allowel  after  each 
paasaffe  of  the  current.  By  this  means  the 
oodnaed  ^(ases  are  believed  to  be  eliminated, 
and  certainly  the  fibres  are  submitted  to  a 
greater  trial  than'  they  will  experience  in 
their  future  life  as  lamps.  Of  course,  many 
of  them  fail,  but  the  process  secures  the  sur- 
n?al  of  the  fittest,  for  it  is  only  those  which 
stand  the  test  that  are  finally  sealed  up  as 
practically  perfect.  Other  inventors  preft-r 
to  submit  their  carbon  threads  to  a  hiffh 
heat  in  the  presence  of  hydrocarbons,  by 
which  means  they  fill  up  the  pores  of  the 
fibre  with  carbonaceous  matter,  and  make 
the  threads  nearly  or,  it  may  be,  perfectly 
i^Qmo|peneoa8.  In  any  case  the  final  ex- 
haostion  is  carried  as  far  as  possible  before 
the  lamp  is  sealed  and  passed  as  rea^  for 
use.  At  the  Crystal  Palace  five  different 
patterns  are  shown :  the  Swan  (the  earliest), 
£4iflon*s,  Maxim*s,  Lane-Fox*s,  and  the 
British,  and  in  appearance  there  is 
little  to  dtioose  between  them.  The 
Jwl  test  of  superiority  is,  of  course, 
durability,  and  of  that  we  have  no 
particulars,  sitve  that  while  at  first  the  life 
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of  the  lamps  was  reckoned  only  in  hundreds 
of  hours,  it  is  now  reckoned  by  thousands. 
Just  as  in  the  arc  lights,  the  positive  carbon 
wastes  more  rapidly  than  the  negative,  so 
iu  the  incimdescpnt  threads  it  is  found  that 
there  is  a  transference  of  carbon  from  one 
end  of  the  bridge  to  the  other,  and  although 
in  the  newer  devices  this  defect  has  been 
partially  remedied  by  making  the  thread 
thicker  at  the  negative  end  than  at  the 
positive,  it  is  obvious  that  it  practically 
determines  the  life  of  the  thread,  which 
sooner  or  later  must  give  out.  We  hear  of 
threads  lasting  4,000  hours,  and  even 
longer,  which,  for  practical  purposes,  means 
a  year  of  lighting  without  requiring  new 
lamps ;  but  we  imagine  that  in  makmg  an 
estimate  it  would  be  preferable  to  reckoa 
the  life  of  a  lamp  at  2,000  hours,  which  will 
probably  cover  contingencies.  Besides  the 
carbon  thread  itself,  an  important  point  is 
the  means  of  connecting  it  with  the 
wires,  and  here  we  find  the  chief 
divergence  between  the  different  systems ; 
for  while  Edison  prefers,  or,  at  any  rate> 
uses  platinum  junctions  coated  with  copper, 
Lane-Fox  coats  the  ends  of  his  filaments 
with  platinum,  and  dips  them  into  globules 
of  mercury.  Maxim's,  Swan's,  and  the 
British,  iJl  use  j^tinum  connections  slightly 
varied.  For  the  filament  itself,  Lane-Fox 
uses  the  fibre  familiar  to  housekeepers  as 
bass-broom,  the  British  Company  use  cocoa- 
nut  fibre,  Maxim  and  Swan  jnefer  paper, 
cardboard,  or  cotton,  and  Edison,  as  men- 
tioned above,  bamboo.  The  latter,  in  fact, 
professes  to  have  tried  all  sorts  of  sub- 
stances, and  to  have  found  in  certain  species 
of  bunboo  just  the  kind  of  fibre  he  re- 
quires, both  for  uniformity  of  substance  and 
for  the  facility  with  whidi  it  lends  itself  to 
the  necessary  manipulations.  On  page 
462,  YoL  XXXIV.,  we  illustrated  and 
described  Edison's  latest  method  of 
making  and  arranging  incandescent 
lamps,  and  it  will  be  sufficient  to  say 
here  that  the  bamboo  canes  are  first  cut  into 
lengths,  then  split  through  the  centre,  and 
each  half  further  divided  into  three.  The 
hard  fiinty  shell  is  then  removed,  and  the 
pieces  phmed  down  to  uniform  thickness, 
when  they  are  placed  between  metal  blocks 
and  subjected  to  forcible  compression, 
leaving  the  press  as  fine  threads  of  bamboo 
with  thick  ends.  They  are  then  ready  for 
the  most  imx)ortant  staee  in  their  prepara- 
tion. This  consists  in  bending  them  to  the 
required  shape  by  forcing  them  into  grooves 
in  a  nickel  plate,  which  is  then  covered  by 
another  plate  of  the  same  metal,  and  the 
two  being  clamped  tightly  together,  sire 
raised  to  a  red  heat  in  a  fninaoe.  The  fila- 
ments are  thus  carbonised,  and  are  attached 
to  the  platinum  wires  iu  the  glass  foot  or 
stopper  of  the  lamp  fsee  p.  462,  Vol. 
XxXIY.)  by  a  copper  film  deposited  by 
electrolysis.  The  foot  being  blown  into  the 
lamp,  tie  latter  is  put  in  the  pump,  and  while 
the  exhaustion  is  being  earned  on  a  current 
is  sent  through  the  bridge  of  bamboo  fibre, 
which  is  allowed  to  cool  down  several  times, 
while  it  is  raised  by  degrees  to  the  highest 
state  of  incandescence.  It  is  believed  that 
bv  this  means  the  occluded  eases  are  com- 
pletely eliminated,  but  other  researches 
have  shown  that  it  is  extremely  doubtful 
whether  any  natural  fibre  or  other  form  of 
carbon  can  be  altogether  freed  from 
hydrogen,  and  Mr.  Edison  acknowledges 
that,  in  the  present  state  of  the  art,  it  is 
impossible  to  construct  a  lamp  which  shall 
have  an  indefinite  duration  so  far  as  the 
carbon  thread  is  concerned.  The  vacuum 
in  the  lamps  is  produced  with  ease  by  means 
of  a  modification  of  Spren gel's  pump,  a 
tube  being  left  projecting  from  the  top 
of  the  shell,  which  is  connected  to  the 
pump-tube.  The  required  vacuum  having 
been  produced,  the  tube  is  sealed  near 
the  joint  with  the  pump,  and  the  lamp 
being  thus  separated,  the  final  closure  of 


the  shell  is  made  in  the  form  of  a  bulb 
fused  on  the  end  of  the  tube,  which  in  the 
finished  state  is  little  more  than  a  pro- 
jection from  the  surface  of  the  shell.  The 
lamps  hitherto  shown  by  Edison  sire  pear- 
shaped,  but  other  forms  have  been  made, 
that  most  liked  by  the  inventor  being  a 
cylinder  with  rounded  ends.  In  all,  how- 
ever, the  finishing  or  connecting  terminal 
is  a  screwed  piece  in  which  the  platinum 
wires  are  secured  respectively  to  a  screw 
and  a  cone  in  thin  brass  (the  latest  are  of 
thin  copper),  whidi  are  insulated  from  each 
other  by  plaster  of  Paris.  The  socket,  which 
has  the  ''  lead  "  and  return  similarly  con- 
nected to  a  cone  and  a  female  screw,  thus 
makes  perfect  metallic  contact  with  the 
lamp  as  soon  as  the  latter  is  screwed  home. 
The  details  of  this  arrangement  have  been 
modified  in  some  specimens,  but  in 
principle  they  are  the  same.  The 
large-sized  lamps  have  a  resistance  when 
hot,  of  130  or  140  ohms;  the  smaller  or  8- 
candle  half-lamps,  at  they  are  termed,  hava 
a  resistance  of  about  80  ohms. 

The  description  above  given  of  the  manu- 
facture of  the  carbon  filajoents  applies  with 
some  alteration  of  detail  to  all  the  lamps 
mentioned;  but  all  the  inventors  have  not 
been  so  successful  in  devising  an  easy  means 
of  securing  perfect  connection  with  the  main 
lead  and  return.  Edison  uses  a  filament 
with  a  plain  braid,  Maxim  bends  it  twice  on 
itself  so  that  it  represents  the  letter  M,  and 
Swan,  as  we  have  previously  shown,  uses 
Mther  plain  loops  or  coils.  The  Maxim 
lamp  is  fitted  into  a  socket  containing  two 
insulated  springs  as  tenninals  to  the  con- 
ducting wires,  so  that  perfect  contact  i& 
maintained  by  their  pressure.  These  details, 
which  are  really  of  considerable  import- 
ance, will  no  doubt  be  improved ;  but 
at  present  the  plan  adopted  by  Mr.  Edison 
is  by  a  long  way  the  most  simple  as  well  as 
^dent.  The  arrangements  for  turning  out 
a  lamp  are  practically  the  same  in  mindple 
and  can  be  readily  understood.  The  tap, 
which  resembles  nothing  so  mudi  as  a  gas- 
tap,  in  one  position  is  in  contact  with  the 
lead,  lamp,  and  return,  and  in  the  other 
with  only  the  lead  and  return,  so  that  no 
current  passes  .through  the  lamp  when  the 
tap  is  turned  suffidently  to  break  the  circuit 
with  the  lamp.  Edison  uses  a  split  cone, 
which  is,  by  means  of  a  quick  screw-thread 
on  the  tap,  drawn  into  oonnection  with  two 
metal  mocks,  to  which  the  wires  are 
secured.  In  these  simpler  arrangements 
it  will  be  understood  that  the  light 
given  by  the  lamp  depends  on  the 
machine  generating  the  current ;  there 
is  no  means  of  reducing  it  by  turning 
the  tap,  which,  as  before  explained,  either 
makes  or  breaks  drcuit;  but  amongst  Mr. 
Edison*s  devices  there  is  one  by  means  of 
which  the  amount  of  light  can  be  regidated 
within  certain  limits.  That  he  accom- 
plishes bv  means  of  a  rheostat  composed 
of  a  number  of  vertical  rods  of  carbon,  re- 
sembling an  elongated  lantern-pinion.  By 
turning  the  base  of  the  box  the  resistance 
offered  to  the  passage  of  the  current  can  be 
increased  or  oiminished,  and  within  those 
limits  the  intensity  of  the  incandescence  of 
the  carbon  filament  can  be  regulated.  The 
display  of  incandescent  lamps  at  the  Crystal 
Pahuie,  the  steadiness  which  is  their  pecu> 
liar  property,  as  compared  with  the  arc 
lights,  and  the  facility  with  whidi  they  lend 
themselves  to  all  purposes  of  domestic 
lighting,  have  made  them  the  x>opu- 
lar  favourites ;  and,  we  understand, 
that  one  factory  is  selling  them  at 
the  rate  of  several  thousands  a  week. 
The  duration  of  any  of  these  lamps  is 
determined  practioilly  by  the  durability 
of  the  carbon  filament,  though  occasionally 
the  glass  envdope  fractures ;  but  the  prob- 
lem to  be  solved  is  the  possitulity  of  so  pre- 
paring the  threads  and  so  shaping  them  that 
they  may  have  an  indefinite  lue,  for  it  is 
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clear  that  if  any  serious  e:Kpeii8e  is  inourred 
in  replacing  broken  or  worn-out  lamps,  the 
incandescent  system,  already  more  expensive, 
from  the  photometric  point  of  view,  than 
the  aro  lights,  will  be  severely  handicapped. 
That  many  inventors  are  turning  their  atten- 
tion to  the  production  of  superior  carbons, 
our  columns  testify,  and  probably  in  some 
such  direction  asihat  taken  by  Hr.  Orookes 
(see  p.  247,  Vol.  XXXIV.),  the  greatest 
measure  of  success  will  be  attained. 


TSLBPHQNE    SXCHAViGHE 

THE  Telephone  Exohaogee  have  aoaiely  done 
siore  than  elaborate,  and  make  fairly 
complete,  the  systems  of  switohing  for  use  in 
oeoml  stations,  before  an  iogeniqns  inventor 
comes  forward  and  provides  an  airrangement 
hv'whioh  any  smbseriber  oan  oomiect  his  tele- 
phone with  that  of  any  other  meiaber  of  the 
exphangebymeaosof  an>automatUi  instnmiant 
in  the  central  offiofi,  .thus  diiyanfling  inth  lihe 
setfioeeof  an  attendant.  This  apparatus  has 
hem  patented  by  Mr.  T.  A.  Cann9lly,.of  Waah- 
ingi^n,  and  has  baen  recently  patented  in  this 
oouiitzy  as  well  as  elsewhere.  To  give  a  full 
idea  of  the  various  ways  in  which  the  invention 
can  be  worked  would, oooapy  more  space  than 
we  can  spare,  but  with  the  assistance  of  the 
annexed  engraving  we  s^iall  probably  be  enabled 
to  vender  the  principal  features  clear.  The 
appsBatus  at  the  central  station  is  of  an  upright 
c^jTundrioal  form  carried  on  a  base  with  the 
biadiag  posta  to  which  the  various  line  wiees 
are.  altadied.  The  engraving  is  a  hosUontal 
section,  showing,  as  if  they  were  on  one  p|ai^, 
the,  elfictro-magnAtSy  the  pivoted  axjpatures  of 
whiQh  are  oozmeeted  to  eficc^ments  or  ratchet 
and^wl  devices,  for  converting  the  motions  of 
the  armatures  into  the  rotary  motion  of  aratchet 
wheel.  The  magnets  are  reidly  in  separate 
planes  or  tiers  as  we  may  say ;  they  receive 
current  from  the  oentnd  battery^  and  notmaUy 
the  cironits  are  open.  The  closing  of  these 
oimnitsis  effected  by  means  of  relays  B  in  the 
nonpal  euranits  of  the  suhaorihexa'  or  members' 
lines;  these  selaya  are  responsive  to  the  impulses 
transmitted  from  the  subsoribem*  stojticns,  hence 
each  pulsation  of  an  armature  A  is  in  keening 
or  correspondence  with  that  of  its  relay.  These 
relays  are  polarised,  and  preferably  of  the  form 
known  as  *' Siemens*,*'  and  are  adapted  to  dose 
the  circuit  of  the  magnets  when  the  current 
which  energises  the  said  relay  is  passing  in  one 
direction.  The  cnrreat  in  the  reverse  direction 
may  be  utilised  for  signalling  purpeees  without 
ef^Bfeing  any  operation  of  the  oent^  machine. 
The  magnets  and  their  mtchet  appliances  are 
employed  to  effect  the  rotation,  of  the  rii^  or 
wheels  D,  one  of  which  is  allotted  to  each  line. 
In  addition  to  a  ring  each  line  possesses  a 
« contact  bar*'  or  frame  F;  these  frames  are 
pivoted  either  inside  or  outside  the  ring,  or 
outside  of  the  wheel;  they  are  arranged  at 
regular  intervals  around  the  rings,  and  are 
parallel  with  the  axis  thereof.  Each  bar 
traverses  the  whole  series  of  rings,  so  tliat 
all  the  rings  have  a  similar  relat^  to  each 
and  every  frame.  A  connection  oi  any  two 
lines  is  effeoted  through  the  ring  of  tbaopera- 
ting  or  calling  line  and  the  oontaal  bar  or 
frame  of  the  called  line ;  for  this  pnipoee  each 
ring  is  furnished  with  a  conpUng  or  ecn« 
necting  derice,  which  in  the  arrangement  .under 
consideration  consists  of  a  ''  tripper  "  or  toggle 
lever  ;  this  lever,  as  a  ring  D  rotates,  comes  in 
contact  with  the  several  frames,  and  rotates  the 
same  on  their  shafts  or  bearings ;  at  the  same 
time  the  tripper  or  toggle,  wbioh  is  normally 
tangential  or  inclined  with  reference  to  the 
periphery  of  the  ring,  aasomes  a  differaBt* 
position,  that  is  to  si^,  itstraightens  oat,  and  if 
then  the  movement  of  the  ring  iadiaeontinued, 
the  tripper  and  frame  remain  in  their  oonjointly 
assumed  positions.  The  object  of  moving  the 
frame  is  to  if  date  it,  so  that  when  engaged  bv 
a  line  no  other  line  can  obtain  oonneotion  iwith 
it ;  for  this  purpose  the  conditions  are  such  that 
in  its  normal  position  the  outer  end  or  head  of 
the  tripper  does  not  project  sufficiently  far 
beyond  the  ring  or  wheel  to  toneh  the  frame^r 
contact  bar  when  moved  or  tamed  .by  an 
engaged  tripper  or  toggle. 
A  fiae  when  not  in  use,  or  when  employed  In 


effecting  connectioift  with  another,  ccmpletee-its 
cirenit  to  earth,  or  to  a  common  ground  or 
return  through  its  tripper  or  toggle.  When 
engagement  is  made  with  a,line,  this  ground  or 
earth  connection  is  broken  by  the  movement  of 
the  tripper  under  the  toggle  action  of  a  frame 
or  contact  bar,  and  the  circuit  is  completed, 
through  the  line  in  which  the  frame  is  located. 
Speakmg  more  specificall;^,  each  ring  or  wheel 
consists  of  two  plates  or  rings  of  metal  separated 
by  an  insulating  filling ;  the  lower  plate  is  in 
constant  contact  with  &e  frame  of  the  central 
machine  wUeh  communicatee  with  «atth,  or 
return,  either  throng  aappoitfaig  roUevs  if  a 
hallow  ring  is  used,  or  through  a  oeniial  shaft 
iif  a  wheel  with  spokes  is  enpicyed. 

The  tripper  or  toggle  lever 'conaiets  oftaffnger 
pivoted  to  the  upper  plate  of  the  zing  or  wheel, 
and  formed  with  a  shoulder  abutting  against  .a 


pied  contact  frame»  momentary  engaMuat  and 
conjoint  mevement  ensue,  and  tba  diverosn  of 
the  circuit  from  central  ground  to  the  line  of  the 
engaged  frame  follows.  The  circuit  or  ooatset 
is  made  with  the  ring  from  the  line  thereof  by 
means  of  a  brush  or  rubber  B  in  the  path  of  the 
same  line  insulated  from  the  nsainltaais.  A 
wire  leading  from  the  said  brush  ooaneots  wikh 
a  binding  post  or  cup  to  which  is  led  a  reton 
wira  from  the  relay  of  the  same  line.  The  main 
line  wire  G  from  a  station  Isads  to  oonneotiont 
in  the  central  machine,  thenoe  to  the  relav,  and 
from  ihe  relay  by  the  return  wire  to  thebindiBf 
I>cst.  This  circuitous  path  is  provided  in 
order  that  thejelayof  a  called  or  passive  Una 
may  be  cut  out,  so  as  to  reduce  resistance,  but 
principally  to  pvevent  such  vriaj  from  being 
operated  by  the  current  of  the  <|peiating  line, 
whan  a  oontaot  Inma  is  eagaged,  the 


slop,  which  limits  its  movement  incne  direction, 
and  against  which  the  tripper  is  held  iu  im- 
pingement when  not  engaging  with  a  contaet 
name  by  an  easily  yielding  spriog.  A  spring 
tall  niece  or  continuation  of  the  teipj)er  or  toggle 
impinges  against  a  bent  metal  nm,  stud,  or 
block  extending  upward  from  the  lower  plate,  of 
the  wheel  or  ring,  and  travels  thereon  during  a 
portion  of  the  movement  c|  the  tripper  onits  pivot. 
Thus  the  opeiating  line  whidi  leads  into  the 
upperiplate  and  thence  to  the  tripper  or  toggle 
^uMea  ground  through  the  saia  pin,  stud^  or 
block,  untllin  engagmgwith  a  oootaot  frame 
suoh  iponnd  connection  or  contact  is  braken  by 
the  twl-piece  leaving  the  same,  when  the  oircmf 
is  diverted  into  the  contact  frame  to  he  tbence 
Jed  to  Uie  line  thereof.  As  above  stated,  the 
tripper  or  tog^e  lies  noimaUy  in  an.  oblique  or 
tangential  position,  as  shown ;  its  outer  end  is 
formed  with  a  slight  concavity  or  recess,  by 
which  a  contact  frame  in  its  path  is  caught  and 
held  in  -effecting  and  maintaining  eagageoient 
thcNwith.    Astba4r^per 


drouit  with  its  line  is  made  direotly  from 
the  outer  segmeat  to  the  'Une  /without  paes- 
ing  through  'the  relay,  the  -latter  beiag  ia 
the  branch  ciieuit  eonneoted  pacmaoflntly  with 
the  inner  or  shorter  sagmeni^  It  has  been 
explained  that  when  a  coataot  frame  is  awnag 
out  to  its  limit  and  engaged  bv  a  toggle  or 
tripper,  the  toggle  or  tr^per  of  another  line 
wiU  pass  by  without  coming  into  oontaot  there- 
with,  thus  preventing  disturbanoa  of  the  com* 
municaUon  throu^^  the  frune^  the  oidled  line. 
Engagement,  however,  with  the  frame  of  an 
opmSng  liiie4s  not  thus  provided  againet,  but 
such  proviskm  is  necessary  topvevesit  the  qpsvat-- 
ingjlme  irom  bdag  broken.  For  tfaia  purpose 
each  eontaet  fnme  is  Inrniahed  with  an  arm  E  i 
supportingfan  anti-ifrieticci  roller,  which  rides 
on  the  periphery  cl.the  insulated  filliz^  of  the 
rirg  of  the  same  line.  A  cam  reoaaa  in  the  said 
fiUmg  adjacent  to. the  trippar  zeoeivea  the  said  j 
roller  when  the  ring  is  heme,  bnt  aa  thoktter  j 
begins  to  move  the  roUsr  is  preaeod  outward  to 
the  periphery  of  the  InMdatadfllllkig.     By  this 
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opezatioii  the  contact  frame  of  the  operatdng 
liitf  is  swimg  on  its  piTt>tal  points  sufficientlj  to 
afoid  the  comtaet  of  the  pasfling  trippers,  bnt 
ttoiiax  enoiich  io  break  the  cizomt  throng  the 
Hgaents.  It  is,  theref^ore,  ooiy  whtn  aline  is 
•tboae  that  its  contact  frame  can  be  oanght. 
Tbn  tena  "ho«i»"  is  nsed  to  indicate  the 
BonMlpoeitioDof'  tlid  tripper,  that  is  to  sajr^ 
the  pos^on  it  oconpies  lehen  it  coincides  with 
the  oontaot-frame  of  the  line  to  which  it  belongs 
oTMitims.  A  contact  frame,  however,  is  not 
to  M  nnehed  out  hy  its  own  line  tripper,  other- 
wise ue  tripper  ol  another  line  oonld  not  engage 
it  To  avMd  sach  a  difBoidtj  each  contaot*blr 
i4  notched  or  recessed  at  a  point  opposite  or  on 
the  plane  ol  its  line  tripper,  so  that  when  the 
bttsr  te  home  it  pn^ots  into*  the  notch  or  recess 
•ad  dees  net  toneft  tna  bar. 

The  openrtipns  of  the  central  line  conneothig 
^parttos  are  responsivB  to  electrical  impolses 
sentofer  the  lines  from  the  local  or  snbsoribers' 
lUiions.  These  impulses  axe  prodmoed  by  the 
latSBoitteiit  dosing  of  a  ncMnuOlj  open  batteiy 
dnmit  which  oorrespondinglj  doses  the  relaj  at 
the  central  Buusfaine,  sad  thns  brings  into  aotiob 
the  pener  whereby  the  meehaaioal  switohiog 
opentfesm  are  p^fbrmed.  Each  local  or 
BohMriber^s  station  for  this  porposeds  fumiBhed 
with  aa-  independent  battery  or  generator  which 
his  OBB  pde  grounded  or  m  connection  with  a 
ratom  common  to  all  the  lines.  The  local 
niheaibers'  station  apparatus  for  giving  oontrol 
of  the  central  devices  pertaining  to  a  gWen  Uzw 
aie  for  oonvenieaoeeiiolosed  in  a  ease  to  which 
lie  oooneeted  the  nseessary  devioes  pertaining 
to  the  nsnal  telophonie  transmitter  and  receiver. 
fnm  the  battery  the  line  and  groond  con- 
dnolnB  lead  tea  reversing  key,  which  is  carried 
hj  a  toothed  disc  or  wheel,  whose  teeth  cor- 
iMpond  innnmber  with  the  nnmber  of  impnlses 
neoesBsry  to  effect  a  complete  revelation  at  the 
central  machine  of  the  carrier  of  a  contact 
DsUng  finger  or  tripper.  The  said  disc  or 
irhsel  is  caused  to  rotate  by  suitable  clockwork 
"whaaiam,  and  its  teeth  suooesaively  pass  a 
contact-making  spring  or  arm  which  completes 
or  closes  the  open  Ime  circuit,  and  sends  an 
impolse  through. 

p»  diso  or  "^eel  is  covered  by  a  dial,  upon 
which  the  several  lines  of  the  exchange  are  in- 
diested  by  suitable  numbers  or  letters  at  regular 
intervals  completing  the  circle.  Holes  are 
bored  through  this  dial  in  coincidence' with  the 
aud  nambers  or  lettere  for  the  reception  of  a 
tnosferable  plug.  A  stud  on  tiie  disc  or  wheel 
eocBBsia  contact  with  this  pirn  on  open  circuit, 
isd  arrssts  the  movement  of  the  wheel  at  any 
gJTO  number  opposite  tbe^pin,  whereupon  the 
opemtions  of  the  devioes  pertaining  to  Uie 
opetating  line  at  the  centru  apparatus  cease^ 
thecpenting  line  being  then  in  coinddenoe  and 
oixcnit  with  the  line  at  whose  number  or  letter 
thepia  is  placed. 

To  provide  for  a  reversal  of  the  current  after 
neh  dronitfing  has  been  effected,  the  line  and 
gnmnd  wires  from  the  local  station  battery  lead 
to  the  rwening  key  througti  brashes  touching 
mtaled  ooUars  on  the  diso-shaft,  which 
oouaci  oommunieate  with  the  terminals  or  con- 
tMt  points  of  the  reversing  ker .  The  latter  has 
aa  elongated  arm,  which,  as  the  disc  comes  to  a 
^,  touches  and  bears  against  the  pin  when 
thenmeisatanybutitshomepontion.  Under 
noh  oonditioBs  the  direction  of  the  current 
whilsthe  dise  is  rotating  is  such  ae  will  efltet 
tts  operatlen  of  the  reh^,  but  when  the  and 
nthexeveiifaig  key  strikes  the  pin  tfaediieotion 
« the  oiffrent  is  leveried.  The  hde  for  the  re- 
wption  of  the  pin  when  at  home,  that  is,  at  the 
^ber  on  the  disc  or  dial  of  the  statien  to 
]»Mi  it  belongs,  is  out  of  the  drde  of  the 
«ber  hdes*  Hence  when  the  disc  arrives  hiune 
tfce  srm  of  the  reveiaing  key  does  not  strike  the 
JJB>  so  that  no  reversal  takes  place.  The  object 
w  the  reveasal  is  to  provide  for  calling  a  distant 
■{■<»»  by  an  opecatingjine  widiout  operadag 
^TCl^of  thelatter.  TThis  calling  ispeiformed 
?«r  the  revtised  oar«ents  by  means  of  a 
^pdt^dodng  key  or  pudi  in  a  branch  or 
«™'linewMoh  isnonnalfyopea.  Now  when 
•  tawisat  "home"  and  a  pin  in  a  «  home*' 
P^M^tion  it  is  in  a  condition  to  be  called,  but  at 
no  other  time  is  it  in  such  condition.  Then 
vtMna'OsUiaa 


i.oalliag  curtentiszeodved,  the  xeUy  of 
«^odled  line  is  out  out,  as  previoudy  ex- 
p™df  so  tfca«the  ediing  ourrent  oemot  affect 
»•  il  otiierwise  would,  the  direction bdng 
TOd  to  such  operation.  Having  been 
'WMyacdHirBtiimedfrania  distuit  station 


by  Bimply  pressing  the  push  button  at  the 
latter.  The  return  call  current  is  then  in  the 
normal  direction,  that  is  to  say,  in  the  direction 
under  whieh  the  called  line  rday  would  operate 
were  it  in  circuit,  but  it  is  the  reverse  direction 
relatively  to  the  relay  of  the  calling  line,  or  in 
the  same  direction  as  the  calling  cuiteiit  of  the 
latter,  and  hence  has  no  effect  on  the  relay. 
'Riis  automatic  method  of  reversing  the  current 
is  desirable,  so  as  to  obviate  tiie  posdbility  of 
mistake  in  making  and  returning  calls  growing 
out  of  the  necesdty  of  calling  up  a  line  and  re- 
turning a  call,  of  having  the  currents  in  the 
saate  direetion,  notwithstanding  tlie  peouUar 
relatiens  of  the  two  lines,  the  one  operating  and 
the  other  passive.  But  for  such  automatic  con- 
trivance rdisving  the  callers  of  the  necesdty  of 
exerdaing  selection  in  manipulating  their  cwUs, 
it  would  be  necessary  to  provide  an  independent 
reversing  key  which  the  csJler  would  have 
to  shift  after  obtaining  a  line  while  the 
person  called  ntust  leave  it  alone.  In  this  case, 
if  the  caller  were  to  acddentally  or  in- 
advertantly omit  such  shifting  he  would 
operate  his  zdar,  while  if  the  called  subscriber 
should  shift  his  reversing  key  he  would  also 
operate  the  caller's  retay,  and  so  destroy  the 
conditiOBs  obtained  at  the  oentrd  apparatuses 
well  as  the  unlsDn  of  the  local  indk^ators  and 
the  central  devioes.  The  machine  is  praoticalhr 
a  combination  of  devioes  through  which 
electrical  drouits  are  detennined  and  produoed, 
and  suoh  drouits  mi^  be  used  ^ther  for 
tdep^ionio  or  teLegraehio  purposes.  Tlie  onty 
reqtaizement  when  ue  machine  is  need  for 
tdegraphio  purposes  if  that  the  signals  shall*  be 
sent  by  currents  running  in  one  dbeotion  onlv, 
so  that  such  signals  shall  not  affect  tne 
pdarised  relays. 


WATCH -dEASmO    AMD 
SBPAnUOSfO. 

By  "A  FBfiLow-WoBSlLiir/' 

(OonUnttedfrom  page  74.) 

Tj^IG.  30  is  the  dickwire  fitted  in  the  pinvice 
A?9  so  that  you  can  see  how  the  pivot  is  got. 
B  ia  ^le  dog,  and  A  is  the  tail  of  dick,  which 
should  rest  against  the  outdde  of  the  counter- 
sink in  fuse-wheeL  The  square  will  sometimes 
get  worn  so  small  that  a  key  soon  gets  worn  out. 


what  strength  the  spring  has  got.  Sdeot  a 
mainspring  as  near  like  the  old  one  as  you  can. 
Some  jobbers  tdl  the  strength  by  laying  the 
spring  on  the  first  and  second  finger,  and 
pressing  their  thumb  on  the  middle,  having  the 
old  one  in  ob»  hand  and  the  newone  in  the  other. 
Then  Uiey  reverse  them.  A  gange  is  easily  made 
by  two  ptoses  of  brass  being  riv^ed  and  solderedi 
together  (Fig.  31).  first  get  width  with 
your  calHpers,  then  thickness  with  Fig.  31. 
Having  selected  your  spring,  get  length  by  old 
one ;  soften  the  outdde  end  about  an  indi,  file 
it,  and  make  it  weaker.  Kow  taper  the  end  and 
punch  for  rivet  (see  lig.  31) ;  now  file  up  a  piece 
of  soft  steel  wire,  size  of  hole  in  barrd ;  out  off 
inside-after  allowing  for  rivtt ;  then  place  it  in 
your  pinvioe '  and  file  up  as  shown  (Fig.  32). 
Ohamfer  the  indde  of  the  hole  in  the  spring;  now 
plooetivetin  the  vies.  Put  the  spneg  on  it ; 
see  that  you  hate  got  it  the  right  way ;  x«r W  with 
a  small  hanmier  keep  tapping  r6und  the  outdde 
of  the  rivet.  Don't  touch  the  middle.  As  sOon 
as  it  gets  oval,  file  it  fl&t.  In  this  Way  you  will 
make  a  good  strong  rivet.  Leave  it  a  little  ovd 
at  the  finidi  asa  support  to  the  outdde ;  now  out 
off  about  tiie  length  required  for  the  barrel*— you 
can  measure  from  the  outdde ;  file  it  levd  and 
polish  the  end.  You  ean  buy  a  mainspring 
winder  for  about  Is.  6d.,  but  you  can  ndake 
a  siiti^le  one  (Fig.  33).  Place  the  spring 
between  your  fingeni,  as*  shown  in  Hg.  84 ; 
put  the  winder  between  your  fingers ; 
when  you  have  got  it  wound  up,  place  your 
thumb  upon  it  as  shown  (Ilg.  35} ;  pick  up  your 
barrd  and  put  in  spring.  Ii  you  can't  do  it 
this  way,  you  can  do  it  by  putting  the  outdde 
end  in  its  place  in  the  band,  and  work  it  in,  coil 
after  coil ;  but  thie  w»y  will  sometimes  bi^ak 
highlj<»tempered  springs. 

{To  be  continued* 


I.THE   APPLICATICnrS   OF   ELEC- 
TEICITT.* 

IWHiL  endeaveur,  in  two  lectures,  to  review 
the  ptindpd  appfications  of  electridty,  which 
you  have  aeea  workmg  m  the  recent  remarkable 
exfaibitaonofthePdaud'Industrie.  From  a  prac- 
tical pdnt  of  View  we  may  divide  deotridtv  in  two 
ch^en:  statical  electricity,  which  is  inoduoed  by 
fnooon ;  and  dynamicd  electridty,  which  is  ob- 
obtained  by  chemicd  or  by  magneticd  action. 
Statiod  electricity  has  so  veryfew  applications 


!^J^ 


The  eadest  way  thati  kiMW  of  to  repair  it  is  to 
file  it  tip  s^tuare,  fit  on  the  pipe  of  a  wateh-key; 
soft  solder  it  oo;  put  on  a  brass  rose  to  protect 
pivot  while  you  flU  up  square.  To  get  a  square 
you  must  take  your  pinvioe  as  a  guide. 

Bab&el.— Theholes  of  the  barrd  in  old  watches 
sometimes  get  worn ;  you  can  make  them  smaller 
by  punching  round  this  hole  on  the  indde,  and 
then  rimer  them  out  with  a  loond  rimer.  If 
yon  have  a  proper  turn,  you  can  fit  a  new  bush. 

Mairbpbiink— When  a  mainspring  breaks,the 
barrd  reverses;  this  generally  unhooks  the 
chaiu)  which  is  ahnost  a  sure  dgn.  If  it  breaks 
on  the  outdde  coil,  the  watch  w&l  sometimes  go 
forirm>or  three  hours.  This  will  sometimes 
deodve  you :  when  a  wattch  is  brought  to  be  re- 
paired, you  will  think  it  wants  cleaning.  You 
can  generally  find  out,  by  poking  the  barrd  to  see 


that  I  may  almost  pass  it  over  in  silence.  I  will 
only  remind  you  that  the  old-fashioned  friotiond 
machines  are  now  superseded  by  dielectric  ma- 
chines, suoh  as  Holtz*8  and  Carre's.  At  the  exhi- 
bition you  may  have  noticed  machines  with  several 
doaea  plates  taming  simultaaeously,  and  giving 
vs^  powerful  effects. 

We  win  at  once  turn  our  attention  to  vdtaic  or 
dynamicd  deotridtv,  whioh  has  reedved  an  end- 
less number  of  spplioations,  among  the  most  im- 
portant of  whi^  arBtdemphy,tdephony,  and 
gdvanoplasty,^  which  wHl  form  the  subject  of  my 

The  source  of  deotridtv  generaDy  used  in  these 
branches  of  the  sdence  is  chemioal  action.  You 
remember  that  Vdta's  pile  was  composed  of  rounds 
of  copper,  wet  doth«  and  zinc,  dways  piled  up  in 


•  Leetorea  deliveied  by  0.  Dbtaill^,  at  the  Palais  du 
Trocadfto,  Flofs^ 


un 


ilia  Mint  oriUr;  »  short  UmM  afUnrard«  b« 
ArrniiMiid  pUim  of  Aopp«r  atul  zlocliglMt  mUi, 
MoMtnriilMif  WAtiir  aotduUUd  with  talphorio  add, 
ftiiil  ootiimoitriff  th«  oopp«r  of  oot  o#U  to  ih$  zine 
of  iha  otlivr  hy  a  wlr«.  Whan  tbo  two  tstrMiitiM 
of  flunh  Alt  Arranfftnitot  m*  pot  lato  comfflimieA. 
itoii  tiy  «  aouduotor  luob  m  ft  ooppcr  nir*,  ftcnrrmit 
of  «ilMtrloUy  ftowR  from  tho  oopp«r  or  poMtlre  poU 
to  iha  Nino  or  uaffatiTe  polo.  Yon  will  not  bft?e 
omllt«<t  lo  ttotlo*  ilio  tnt«r<wttiig  collodbioa  of  Umm 
plIflN  ftnd  bftttoriM  ift  tho  rttroapectlTe  part  of  tbo 
«shlbUlon.  Tbo  itrimgtb  of  tb«M  bftlterloi  vry 
ioon  fftlU,  on  account  of  tb«  bydrogon  wbicb  goM 
to  tba  ooppor  pUto.  In  ord«r  to  ftroid  this,  DaoiaU 
plftoad  tht  ooTipor  in  ft  folation  of  talpbftto  of  cop- 
per oontftlntd  in  ft  poronf  otU.  By  tAii  meftnt  the 
hydrogen  oould  not  roftoh  the  copper ;  but  redaood 
thft  matftUio  lolution.  ftnd  proclpitfttftd  copper  on 
thejDOiitire  copper  pole.  Thif  bftttery,  ftad  Tftrioot 
modiflofttionf  of  it,  ftre  maoh  empbyed  where  con- 
■tftncT  if  required,  Buneen  ebeorbed  the  hydrogen 
by  nitric  ftoid,  ftnd  formed  ft  stronger,  oat  leee 
oonetftnt,  bftttery. 

In  the  LecUnch^  bftttery  the  Cftrbon  ia  inoloeed 
in  ft  mixture  of  carbon  end  mftnganeae  dioxide. 
In  the  new  form  of  the  celL  of  which  we  have  here 
ft  .bftttery  conatructed  by  M.  Borbier,  the  porona 
cell  la  done  e wfty  with,  ftnd  replaced  by  pUtea  of 
the  ftgglomerftted  mixtoze  of  cftrbon  ftnd  bUtok 
oxide  of  mftngftneae  on  eftoh  aide  of  the  poiitiTe 
plftte. 

HftTing  reviewed  the  chief  kinda  of  battenea,  let 
ua  now  examine  and  ftpply  the  propertiea  of  the 
electric  current.  We  hftve  here  a  long  atrip  of 
ated,  BPtagnetiaed  and  freely  euapended  by  ft  allk 
thread.  When  left  to  itaelf  it  takea  ft  fixed  direc- 
tion, and  points  in  the  magnetio  meridian— i.^, 
nearlT  nortn  aud  aouth.  Let  us  now  take  this 
wire  In  which  the  current  flows,  and  approach  it  to 
the  suspended  needle ;  you  at  once  obserre  ft 
deflection,  either  to  the  right  cr  to  ttie  left,  ftccord- 
ing  to  the  sense  of  the  current  This  simple  ex- 
periment ftt  once  leftds  ua  to  Wheatatone'a  aingle- 
needle  telegraph,  which  ia  not  uaed  in  France,  but 
ia  much  emplojed  in  England.  It  aimply  conaiats 
of  a  magnetic  needle,  which  may  be  deflected 
either  to  the  risht  or  to  the  left  by  a  current 
flowing  in  ft  coil  ef  wire.  The  alphabet  is  spelt 
out  by  the  deflections  of  this  needle.  Thus,  if  we 
wish  to  seud  the  letter  F  we  send  Uie  needle  twice 
to  the  lef  t«  once  to  the  right,  wad  once  again  to 
the  left ;  for  the  letter  T  we  send  it  once  to  the 
right,  and  so  forth.  This  telegniph  is  very  simple, 
but  requires  much  practice  for  sending  and  receiiong 

auiokly.  Another  very  iotereeting  application  of 
le  deflection  of  ft  needle  by  ft  current  is  Sbr 
William  Thomson's  reflecting  galvanometer.  The 
jieedle  is  suspended  horizontiuly  and  inclosed  in 
thebobbios,  throuffh  which  thecurrent  flows;  asmall 
mirror  is  attached  to  it ;  a  beam  of  light  thrown 
upon  this  and  reoeived  upon  a  screen  makes  the 
sugbtest  deflections  visible;  messages  are  thus 
sent  by  deflectiBg  the  apot  of  light  to  the  right  or 
to  the  left ;  the  aame  alphabet  ia  made  use  of  as 
wiUi  the  siogle- needle  telegraph.  This  inatou 
ment  is  used  oo  the  Transatlantic  cable.  It  requires 
very  experienced  derln  to  read  the  messaeeaon 
account  of  the  irregular  movementa  of  the  light; 
thia  ia  very  fatiguing  work  for  the  eyes,  and  much 
impairs  the  sight.  Sir  William  Thomson  has 
recently  invent^  a  very  delicate  instrument  named 
the  siphon -recorder,  which  leaves  a  permanent 
record  of  the  mnss&ge,  and  thus  supersedes  the 
reflectiog  galvanometer.  It  consists  of  a  coil  of 
wire  placed  between  the  poles  of  a  powerful  magnet 
It  ia  deflected  by  the  current  either  one  way  or  the 
other,  aud  communicatee  thia  movement  to  a 
siphon  which  spurts  ink  on  to  a  moving  strip  of 
paper.  The  sipnon  makes  a  aeries  of  zigzags  which 
are  above  or  below  the  middle  line,  and  vary  m 
number  according  to  the  letter  which  they  repre- 
sent. The  siphon  is  made  of  a  very  thin  gUaa  tube 
only  weluhlug  a  few  grains,  and  the  ink  ia  forced 
through  thia  capillary  canal  by  means  of  statical 
olectriuity  from  a  small  machine. 
{Tu  be  continued,) 
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MEOHANIOAL     HABOBKINO    AND 
MAGNETISM. 

HON  aud  sti^ol  can,  of  course,  be  hardened  by 
meoha»i<''tl  operations,  such  as  hammering, 
drawing,  and  beudlug,  as  weU  aa  by  the  common 
theruiarproiH^ii.  The  influence  of  such  toeatment 
on  thnir  niuguotlo  propertiea  haa  been  lately  in- 
vtHtluatDil  by  Jlerr  Oheesman,  in  the  mboratorv  of 
iVof,  Kohlraunoh.  The  relearch  ia  described  in  a 
rni*<*nl  uxi^iiht^r  iditL9  Annalen  d0r  rhy$ik. 

\U  in.it«ri»ls  used  wore  the  EngUsh  ">"▼««• 
ate«'l "  of  oMmmoroe,  in  wires  of  330mm.  lengtn, 
iinaof  thn.o  dilTttrent  diameters  (lmm.,=  about 
lUlii ,  I  i.nm.,  aud  l-Omm.),  m  oUo  in  ftfew  l^ra, 
and  a  I'Mig  annealed  iron  wire,  rOmm.  in  dia- 
,H..|.,r.  All  lh«  raattirial  was  carefully  annealed 
tmruie  ute,  Various  degrees  of  hardneaa  were 
UuyM  l«4  to  Iho  annealed  wire  by  beating,  bending. 


diawing  through  holee,  and  etretehing,  and  their 
influence  both  on  the  permanent  magnetiam  with 
acroog  magnetiaing  forcee,  aod  also  on  the  tem- 

Thjmagmitiaation,  in  thecaaeof  atrong  forcea, 
waa  done  with  permanent  magneta,  and  the  mag- 
netiam  meaaured  in  the  magnetometer.  Theee 
experimenta  proved,  in  the  case  of  iron  wirea 
Hardened  by  hammering  and  etretehing.  that  a 
gpreatw  apeoiflc  magoetiam  waa  prodncMl  than  in 
tna  BOft  atate,  the  increaae,  in  one  eaae,  amounting 
to  naarlT  three-fouriha  of  tiie  original  value. 
When  the  iron  wiree  were  drawn  through  a 
▼ariona  number  of  holee,  there  waa  alao,  though 
not  to  ft  very  regular  way,  an  increaae  of  the 
apedfic  magnetiam  with  the  number  of  holee 
through  which  the  wire  waa  drawn.  The  differ- 
ence  between  the  wire  drawn  aix  timea,  and  the 
aof  t  wire,  waa  about  60  per  cent  Laatly,  when 
iron  wiree  were  atretched  with  increaaing  weighta, 
t^^^^  ^  ^^  speeiflc  magnetism  increased 
regularly  with  the  hardening  produced,  thia  in- 
creaae amounting  to  about  70  per  cent  A  caat- 
iron  bar,  102mm.  long  and  7nun.  diametor,  ahowed 
aa  apedfic  magnetiam,  in  the  aoft  atote,  401,  and 
after  hammering  and  remafnetiainff,  44*1. 

Similar  experimenta  with  aimuar  ateel  wirea 
yielded  quite  a  different  result  The  aoft  ateel 
wiree  ahowed  a  greater  apedfic  magnetiBm  thui 
the  hard  onea,  and  it  waa  amaller  the  harder  the 
wire.  Theae  experimenta  with  iron  and  steel  were 
frequently  repeated,  but  always  with  the  same 
result  Mechanicallv-hard  iron  seemed  to  be 
always  capable  of  taking  more  magnetiBm  than 
soft  while  the  reverse  was  the  case  with  steel. 

This  behaviour  of  steel,  however,  is  not  universal ; 
it  ia  very  materially  influenced  by  dimendon.  A 
sted  bar,  117mm.  long,  and  7mm.  diameter,  after 
being  hardened  by  hunmering,  ahowed,  in  apeciflo 
magnetiam,  an  increaae  of  about  33  per  cent.  A 
aimuar  increase,  after  hardening,  waa  observed  in 
other  sted  bars  of  Uke  dimendons.  This  pheno- 
menon, occurring  where  the  length  is  compara- 
tively small  in  relation  to  the  diameter,  and  its 
converse,  in  the  oppodte  caae  waa  in  agreement 
with  facta  obaerved  aome  time  ago  by  Herr  Buth, 
and  attracted  further  inveatigation. 

The  experimenta  now  showed  distinctly  how  the 
magnetic  moment  of  steel  depends  not  only  on  the 
state  of  hardness,  but  also  on  the  ratio  of  axes  (a) ; 
below  ft  certain  value  of  a,  the  hard  wire  has 
greater  moment  than  the  soft  one ;  and  this  value, 
at  which  the  magnetic  moment  was  independent  of 
the  hardness,  was,  in  all  those  exp^nments.  veiv 
near  41.  Though  iron  was  experimentea  with 
between  similarly  wide  limits,  no  corresponding 
behaviour  was  observed. 

The  results,  thus  far,  are  summed  up  as  follows : 
— **  Using  strong  magnetinng  forces,  within  the 
limits  of  mvestigation,  iron  is  capable  of  taking,  in 
the  mechanically  hard  state,  more  permanent  mag- 
netism than  in  the  aoft ;  on  the  other  hand,  the 
magnetic  moment  of  a  steel  magnet  in  the 
mechanically  hard  atate  is  greater  or  lees  than  in 
the  soft  state,  according  as  tue  ratio  of  axes  is  less 
or  greater  than  a  certain  transition  value." 

In  the  further  experiments,  the  queetion  was 
conddered,  how  far  mechanical  hardness  presents 
a  reeistance  to  magnetising  force ;  and  for  this  pur- 
pose measurements  were  mode  both^  of  the 
temporary  and  of  the  permanent  magnetism  from 
magnetic  forces  of  various  strength.  Magnetisa- 
tion was  here  done  with  a  magnetising  coil,  and 
each  time  the  author  succesdvdy  observed 
the  indication  of  the  magnetometer  with 
open  circuit  and  that  with  closed  circuit  and  the 
magnet  in  the  coil ;  then  the  strength  of  the  mag- 
netuing  current  was  read  off  on  a  galvanometer, 
and  lastly  the  indication  of  the  magnetometer  with 
open  circuit  and  the  magnet  in  the  cdL  The 
reaulta  of  the  meoaurementa  are  given  in  tablee  and 
cnrvea,  and  they  teach  the  following : 
« Comparing  together  the  cnrvea 
to  temporary  magnetism,  both  of  iron  and  of 
it  appears  that  the  soft  wires,  for  the  same  vdue 
of  separating  force,  have  a  greater  moment  than 
the  lutfd ;  hence,  as  was  to  be  expected,  me^Jmicd 
hardness  has  an  action  of  reetramt  en  the  rotating 
of  the  molecules.  From  the  curvee  of  the  per- 
manent apedflc  magnetiam  of  iron,  the  conduaion 
Uto  be  dSwn,  that  onlv  with  very  ««^^'>«i^ 
the  aeparating  forcea  h  the  "moment  of  a  ha^ 
iron  magnet  leas  than  that  of  a  soft  <»••..  Jj^^^^ 
on  the  other  hand,  the  influence  of  d^«mons 
appears;  for  in  bars  with  a  great  ^<^%^J^^ 
Sf  speeiflc  magnetism,  both  for  ^^-ji^^g 
f ornM.  ia  neater  in  the  soft  than  in  the  nam-    in 

SeT  Sr^U,  the  h«d«r  ot  tt^M*  ,?»  *««* 

SSJpt  th.  ye^  weak.  »>~Ml'^^tato^o«r 

of  baJTh^edbyheStfng,  m  otaerred  byHett 

Buths  and  othws.  „         ^^    -,,rtjor 

«» Though  in  magnetic  rdation,  /^Vj^^^^l 


r<»gard  to  conductivity  for  eleetridty,  s.g.,  thii 
comes  out  most  strikingly.  The  ooadectioaniit. 
aoce  of  drawn  iron  and  sted  wires  hu  been  rins 
very  differently  by  different  dbesrvsn.  sons  hare 
affirmed  an  increase  of  it,  and  oOets  a  tenise, 
with  hardnees ;  but  ia  onv  ease  it  ebaagsi  vwr 
little.  On  the  other  hand,  oooocdxng  to  data  ^ 
Bams,  the  specific  conductJon-resistsnee  of  stadu 
altered  by  heat-hardening  neariy  threefold.  The 
differences  in  magnetic  relation  by  no  taesni 
correspond  everywhere  to  this  g^neat  Terence. 

*'A  comparison  of  the  spedfie  giantyof  tbe 
wirea  hardened  by  the  two  methoda  with  the  oar- 
reaponding  magnetic  moment  leads  to  fha  nma 
result  Bf  quendiing,  it  is  known,  the  apedflt 
gravity  of  sted  is  diminished,  and  it  rsaehei  iti 
amalleat  value  in  the  quenched  state.  AoooediBg 
to  Fromme*a  reaulta,  the  apedfic  gravity  inereiaei 
again  in  annealing,  but  the  magnetiam  dsereeaes, 
so  that  for  a  sinall  ratio  of  axes,  tte  sssUen 
spedfie  gravity  would  oorrespond  to  tiie  greats^ 
spedfio  magnetism.  The  magnetiaB  of  a  iteel 
bar  (with  small  ratio  of  axee),  nardened  by  haai* 
mermg,  steadily  inoreasee,  on  tiie  other  haid,  wifli 
the  apedfic  gravity,  aa  I  have  often  oonvtned 
myaeif  by  experiment 

**Itinay  here  be  pointed  out  that  the  ipedile 
gravity  appears  genesaUy  not  to  be  indicative  ii 
to  the  magnetic  atate.    For 


even  if  ouar  envua* 
atancea  did  not  ahow  thia,  itia  not  oooodvahlatlkat 
the  apedfic  gravity  of  tiie  sted  bar,  whoee  rdio  of 
ia  grea^  anould  deereaae  throu|^  ham- 
merinff. 

'*  The  verification  of  Bntha*  affirmation  d  the 
dependenoe  of  the  apedfle  magnetiam  of  ated  on  flie 
ratio  of  azea,  for  meehanieally  hardened  wires 
alao,  proves  the  importanoe  of  this  point  for  the 
magnetio  state.  Aa  to  the  behavionr  d  iron  in 
this  reapeot,  the  poedhilfty  ia,  ol  oootr,  oot 
exduded  that  a  value  of  the  ratio  ol  axea  eiiitB,at 
which  the  moment  ia  independent  of  the  hardnasi; 
only,  according  to  the  exparimenta  made,  the  vahie 
must  be  different  from  that  for  ateeL  Wtthttie 
preeent  defective  experimenta  aa  to  thia  poiot,  it 
may  be  difficult  fully  to  explain  theee  phenomena. 
I  hope,  however,  ahcrayto  inveatigate  the  be- 
haviour of  hard  and  aoft  iron  with  very  large  and 
very  email  ratioe  of  azea,  aa  alao,  gensroUy,  flie 
dependenoe  of  «  on  ttie  variablea  whidi  deteranoe 


mechamcal  ana  we  '""•^iT'I."  "  many  differ- 
ties,  they  present,  m  other  rdaho^^^  ^.^ 


ences,  an< 


r2<firm"S>bequitediffeinnt'states. 


THE  HIBESMATIOH  OF  AVIMALS.* 

DON*T  blM^  bears  sleep  ffarongh  the  winter? 
qoeetiooed  the  writer  of  an  attendant  «ho 


waa  dealing  out  mid-day  rationa  of  bread  and  milk 
at  the  porL  "  ThaTa  fiie  general  impression," 
was  the  rejoiiider,  *«  bnt  we  have  never  noticed  any 
attempt  at  hihenmtinn  here.  Bears  are  unaaaally 
lively  daring  ttie  eold  Bonthe,  and  deaoand  their 
food  as  regnlaity  m  do  the  Hone  and  other  f dins 
animala.  I  don't  k»ow  ttat  any  oboervations  d 
value  on  tins  qvestkm  have  ever  been  made  on 
^wiwimUfn  ntTimiiiMMmt  I  have  had  aome  experiaoce 
with  outside  animala^  and  agreat  many  go  threagh 
what  ia  called  a  winter^a  aleep ;  and  in  warm 
oountriea  ^ere  ia  what  might  be  called  a  summw 
deep.  Beue  begin  in  the  fiaO  to  look  out  for  a  soft 
nest;  «nd  if  it*s poeeiUe for  thera  to  eat  more  at 
one  time  tiian  another  they  do  it  then,  and  when 
the  cold  weather  aelB  in  they  are  fat  and  in  prime 
condition.  Aeeueding  to  eome  anthorities,  the  £at 
prodoeea  theearbon  that  in  eooaa  way  tenda  to  in- 
dnoe  aomnofamcy.  TVe  etnmarh  of  a  bear  at  this 
time  becoflaea  empty,  and  naturally  ahrivdsor 
draws  into  a  wry  small  apacet.  and  ia  rendeied 
totally  uMleea  by  a  snbstanoe  eaUed  '  tappen  *  that 
_, — <.  __:.^-<_^_^. *._^  ...  *ormed  of  pina 


dogalt  and  the  tataatiiMB ;  this  ia  forme_ 
leavea  and  other  iiliaial  that  the  animal  takea 
from  ante*  nest  and  &e  trunks  of  trees  in  ita  ssareh 
after  honey.  IVey  Ke  asleep  in  tiue  oonditioB  for 
abont  six  mon^  guaasally  ssiownd  m ;  but  voa 
can  teU  the  pkee,  m  the  heat  of  the  bear,  what 
there  ia  laft,kaepa  an  air  hole  np  through  the 
enow.  The  bear  eaaeas  to  liva  on  ite  fat,  the 
ta^en  preTsntxag  iU  two  rapid  oonsnm^tion ;  and 
if  yon  ran  acroaa  tiMB  during  thia  tune— even 
along  in  March  jnst  before  they  waknnp— they  are 
aboSasfataswhenfliey  wcntin.  Ihavetakena 
diee  cf  fat  from  a  bla^  bear  ax  inohea  thick— 
lenlar  hlnbher.  I  remoiaber/*  oontinned  ^ 
■So,  **eme  wvter  I  was  'low  hauling'  in  the 
■  latiisa  p«rt  of  this  State.  We  bad  onr  eyes  on  a 
bigtieei»KaleMaacning,wheB  it  waa  about  ten 
degmeabefewaeroi,  I  taadbd  it  to  warm  up.  I 
liammsiei  away  for  about  fivw  honn  at  it  and 
fiMlly  darted  her,  and  over  ehn  came— elowly  at 
first,  ead  ttem  as  if  aha  was  goinf  right  throogh 
The  snow  waa  nearly  three  feet  de^^  and  as  the 
tteeetrarkitlew  np  for  about  twenty  feet  and 
half  Uiadcd  me,  ami  when  I  cam*  to  there  waa  the 
biggeat  blaek  bear  I  ever  aaw  stand tng  along  nds 
of  me,  looknw  ahevt  u  miaad  m  I  did.  I  had  lost 
my  axe,  andAe  fiiat  SMwn  I  aaada  dia  etoited,  and 
on  taking  a  fook  I  fonmi  tba  aha  had  a  neat  in  the 
trunkal  had  prohaMy  tamed  in  for  the  winter. 

*  Bv  C.  F.  H.x.rca  ia  Arwrt  and  Stret$m. 
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It  wai  about  tironty  feet  from  the  ground,  and 
wu  built  with  mosa,  leaves,  and  all  kinda  of  truck, 
and  u  warm  and  aa  snag  aa  you  pleaae — a  gooa 
phoe  to  ipend  a  winter  in.*' 

Tba  brown  and  polar  beara  have  the  same  habit 
of  ^fing  op  for  the  winter.  An  Eakimo  informed 
Oipttia  Iron  that  in  the  firat  of  the  winter  the 
pngoant  bean  are  alwaya  fat  and  solitary.  When 
ihmjj  fall  of  snow  seta  in  the  animal  aeeka  aome 
boDow  place  in  which  ahe  oan  lie  down,  and  re- 
main gniet  while  the  anow  corera  her.  Sometimea 
the  will  wait  until  a  quantity  of  anow  haa  fallen 
indtbendiffi  henelf  a  oave ;  at  all  eventa  it  seema 
Deoeaanr  that  ahe  ahould  be  covered  up  by  the 
mow.  She  now  goea  to  aleep  and  doea  not  wake 
mlil  tba  spring  aun  ia  pretty  high,  when  ahe  bringa 
fortb  two  euha.  The  cave  by  thia  time  haa  become 
moeblaner  by  the  effect  of  the  animal'a  warmth 
and  braaoth,  ao  that  the  cube  have  room  enough 
to  moral  and  they  acquire  conaiderable  atrength  by 
oaotinQallvauckiii^.  The  dam  at  length  becomes 
»  ftm  and  weak  that  it  ia  with  great  difficulty  ahe 
otiieatas  herself,  which  ahe  doea  when  the  sun  is 
powarful  enough  to  throw  a  strozig  glare  through 
tta  BOW  whidi  roof s  the  den.  Then  the  funUy 
eootaa  oat,  and  will  take  any  thin^that  comes  alone 
mtba.way  of  food.  During  the  long  sleep  the  tem- 
pei^  of  the  bear'a  blood  ia  reduced  to  iJmort  that 
of  tba  surrounding  air.  The  power  of  will  over 
tba  mosoles  seams  to  be  suspended,  raaplration  is 
hii^j  noticeable,  and  most  of  the  vital  functions 
mat  a  complete  atand«till— the  entire  body  sleep- 
|Bf ,  as  it  were.  The  male  fl^izsly  bear  never 
bAaoatas.  The  voung  and  the  females,  however, 
Duldaaats,  one  of  which  measured  ten  feet  high, 
fira  liMt  loikg,  and  six  feet  wide. 

Bate  are  great  winter  sleepers,  and  in  moat  of 
tba  known  oaves  they  can  be  found  during  the  cold 
ooDtba  dinging  to  the  walla  and  to  each  other. 
Danng  hibernation  their  reapiration  oeaaea  almoat 
antuely,  and  only  the  moat  careful  uae  of  a  atetho- 
Nopa  csn  reveal  it.  The  air  that  haa  .aurrounded 
BTunban  of  them  haa  been  carefully  examined,  and 
not  tba  alighteat  evidence  found  of  ita  having  been 
onatbad;  and,  stranger  yet,  they  can  exist  m  this 
eoaditioa  in  gas,  that,  were  they  awake,  would  prove 
omiitly  fataL  A  machine  has  been  invented  to  ex- 
amine thase  and  other  ■-«immi«  while  in  this  condi- 
tioQ.  A  delicate  index  records  the  slightest  pulsa- 
tion, while  a  thermometer  shows  the  rise  and  fall 
of  tte  temperature  at  every  moment  during  the 
^ood ;  and  by  an  arrangement  of  the  wing,  the 
oicnlation  of  the  blood  is  recorded.  A  more  ddioate 
mariment  can  hardly  be  imagined,  as  a  strong 
veatb,aanees««,  or  a  footfall  will  cause  the  sub- 
ject of  tiie  experiment  to  recover  enough  to  respire 
KTanltimea ;  and  the  effect  of  thia  on  the  maohme 
CM  be  imagined  when  it  is  known  that.though, 
while  in  thia  condition^  they  produce  no  effect  upon 
m  oxygen  of  the  air  about  them,  they  conaume 
vban  respiring  more  than  four  cubic  inchea  of 
orrgen  an  hour. 

ue  common  marmot  ia  a  great  underground 
ilem.  ThejT  build  large  atorenouaea,  sometimes 
wt  feet  in  diameter,  and  from  the  latter  part  of 
Member  to  April  they  lie  in  them,  and,  like  the 
wa,  give  birth  to  their  young  dunng  Uiis 
period. 
Tba  donnouae  is  a  remarkable  sleeper.  Even  in 
uoi  ordinary  sleep  they  can  be  takea  from 
the  nest  and  handled  without  waking  them.  To- 
wards winter  they  acquire  a  great  deal  of  fat,  and 
MOW  away  a  vast  amount  of  proviaion  around 
ihont  their  nest,  and  then  go  to  aleep  within ;  but 
thay  rarely  awake  to  use  thia  food  unleaa  a  very 
1^  praiod  comea  around  before  the  regular 
nmiog  up  of  cold  weather, 
lae  bedgiehog  ia  a  aound  winter  sleeper,  and  has 
H«&  the  subject  of  an  infinite  number  of  experi- 
anta  while  m  this  condition.  One  experimentalist, 
Ddienng  that  oold  was  the  cause  of  their  curious 
condition,  surrounded  one  with  a  freezing  mixture, 
kaaaoseittodeath.  By  inoreaauig  the  cold  about 
tnotber  that  was  already  hibernating,  it  was  made 
w  wike  up ;  and  walked  off. 

If  in  animal  is  suddenly  decapitated  while  in  thia 
ubematinff  condition,  the  action  of  the  heart  is 
aot  affected  for  some  tune,  a  second  life  seeming  to 
oatbTetha  one  taken.  An  experiment  has  Men 
Bade  u  which  the  brain  of  the  deeper  was  removed, 
^dtben  the  entire  spinal  cord,  but  for  two  hours 
™l/  any  change  waa  noticeable  upon  the  action 
QC  the  heart ;  and  a  day  after  that  organ  contracted 
ttjBQ  touched  by  the  ojMarator. 

The  writer  has  the  winter  neat  of  a  family  of 
j^  A  piece  of  fence  rail  waa  found  beneain  an 
ou  pie  of  boards  and  brought  into  a  worm  room 
lOTthe  lake  of  a  rich  fungua  growing  upon  it,  and 
KTCFAl  boors  after  the  table  and  chairs  were  found 
»ba  covered  with  ants.  Where  they  came  from 
^*J^«y>tery,  until  the  old  rail  was  accidentally 
|vi«d  and  a  number  fell  from  it.  A  section  was 
^down  through  it.  and  the  winter  home  of  the 
Jjw  daatroyed---prooably  the  work  of  weeks,  per- 
^  nontha.  The  intenor  of  the  wood  was  com- 
f^7  riddled  by  tunnels  and  passages,  some  being 
*gp  and  holding  several  hundred  ants,  while 
JJMW  contained  enly  a  few.  In  some  of  the  in- 
^*><^PttMges  the  ants  had  not  been  affected  by 


the  heat,  and  were  packed  in  great  masses  and 
evidently  fast  asleep ;  they  soon  recovered,  how- 
ever, and  walked  off  slowly  in  different  directions. 
aa  if  wondering  if  an  earthquake  or  spring  had 

ceiue. 

A  great  number  of  insects  go  through  a  period  of 


then  by  a  wnite,  silvery  web  worked  over  them, 
which  forms  probably  a  sure  protection  from  wind 
and  weather. 

The  writer  has  a  cherry-stone  in  which  is  coiled 
up  an  insect,  best  know  as  the  sowbug.  A  squirrel 
had  probably  eaten  out  the  meat  and  opened  the 
way,  and  in  this  snug  retreat  we  found  the  little 
hibernater  anuglv  rolled  up,  as  is  also  its  habit 
when  alarmed,  llie  mouth  of  the  hole  was  stopped 
by  black  soil,  but  whether  from  accident  or  by  the 
animal  itself  we  could  not  tell. 

Some  fishes  and  reptiles  are  hibematers.  Frogs 
and  toads  sleep  out  the  waiter  at  the  bottom  of 
ponds  or  in  holes  in  the  ground.  Tree  toads,  if 
kept  in  a  cage  in  the  winter  and  provided  with  soil, 
will  endeavour  to  cover  themselves  with  it,  showing 
how  strong  the  instinct  or  habit  is.  Some  fishes 
are  so  insensible  to  heat  or  cold  that  when  in  this 
condition  th^  can  be  boEea  and  carried  for  a 
number  of  dajrs  and  then  be  brouAht  back  to  an 
active  condition.  The  pond  snau  passes  into  a 
winter  sleep  as  soon  aa  the  temperature  of  the 
water  is  below  67''  Fahr.,  that  is,  they  will  not 
digest  food  or  grow  until  the  temjMrature  of  the 
water  is  at  least  up  to  SQ*'  Fahr.  Those  who  have 
watched  the  Harlem  Biver  from  McComb's  Bam 
Bridge  cannot  have^  failed  to  notice  the  curious 
appearance  of  the  muddy  shores  of  the  river  and 
creeks  at  low  tide.  If  the  sun  shines  brightiy,  the 
dismal  bei^  seems  to  quiver  and  sdntulate  in  a 
most  beautiful  manner,  reflecting  the  lig^ht  like  so 
many  diamonds.  If  we  draw  nearer,  this  shore  is 
seen  to  be  entirely  covered  in  places  with  littie 
snails,  that,  left  by  the  tide,  are  forging  throuflh 
the  mud  to  regain  the  water,  and  the  sunli^nt 
striking  on  them  is  reflected  by  the  glass-hke 
secretion  with  which  thev  are  covered,  producing 
the  curious  effect  notioea.  This  could  be  seen  in 
the  warm  months,  but  now,  not  a  snail  of  the 
.oounttess  millions  can  be  seen.  They  have  gohe 
down  in  search  of  **  hard-pan,"  there  to  hibernate 
until  next  April.  The  land  snail  {Etlix  jxunaiia) 
sleeps  four  months  during  the  year,  and  doea  not 


throw  off  the  calcareoua  hd  that  protects  it  during 
thia  time  until  the  day  temperature  haa  reached 
53^  Fahr.     Prairie  doga  feel  the.effect  of  tempera- 


ture aa  low  aa  thia. 

In  Cuba  reptilea  hibernate  between  44^*  and  73^ 
Fahr.,  according  to  the  speciea.  In  warmer 
countries,  snakes,  lizards,  frogs,  etc.,  fall  into  a 
state  called  chill  coina,  that  predaelj  resembles 
winter  sleep,  but  their  tempenture  is  far  above 
that  at  which  hibernating  animals  of  the  north 
are  still  active.  The  state  of  hibernation  is  not  the 
direct  result  of  an  extreme  of  heat  or  cold,  but 
rather  is  caused  by  a  departure  from  the  optimum. 
In  the  snail  its  normal  temperature  is  about  the  same 
In  as  the  water,  and  being  a  poor  heat  producer,  it  is 
not  surprising  that  when  the  water  grows  colder 
the  animal  is  forced  to  succumb  ^  but  it  is  a  remark- 
able fact  that  warm-blooded  axumals  like  many  of 
the  above  mentioned,  whose  bodies  are  maintained 
by  internal  proceaaea  at  a  high  temperature  of  79® 
to  100"  Fahr.,  are  incapable  of  reaiating  the  lower- 
ing influence  of  cold.  The  fail  in  temperature  in 
aome  ia  wonderful ;  aa  aii  example,  the  high  body 
temperature  of  warm-blooded  animals  may  be  aaid 
to  oacillate  between  ^r  and  110®  Fahr.  (thia  in- 
dudea  man).  Experimenta  made  with  the  zizel 
ahow  that  during  hibernation  thia  animal'a  tem- 
perature ia  only  36®  Fahr.,  the  loweat  known ;  and 
a  thermometer  introduced  into  the  animal  indicated 
the  aame,  ahowingthat  warm-blooded  aaimala  in 
hibernating  become  truly  cold-blooded  animals.  If 
a  rabbit's  temperature  reaches  59®  Fahr.,  it  will  die. 
The  germs  of  bry ozoa  or  of  the  fresh  •  water  sponges 
resist  any  amount  of  cold,  but  the  full  grown 
forms  die  at  the  first  cold  turn.  Insects  are  de- 
stroyed, but  their  eggs  live,  though  of  the  greatest 
poaaible  delicacy.  Salmon  egga  have  been  carried 
from  thia  State  to  Auatralia,  and  there  hatched.  In 
fact,  aome  animala  live  in  the  ice,  aa  the  glacier  fiea 
and  aeveral  others. 

Aa  it  ia  not  the  direct  reault  of  extremea  of  heat 
or  cold  that  producea  aleep,  neither  ia  the  awakening 
from  hibernation  directly  cauaed  by  a  riae  of  tem- 
perature. In  exi>erimenta  made  upon  weaaela, 
which  are  aometimea  caught  aaleep,  one  came  to 
life  in  about  three  houra,  during  which  the  tem- 
perature of  the  room  remained  the  same  as  it  had 
been  during  the  entire  hibernation,  viz.,  60**  Fahr. 
In  another  weasel,  during  the  awakening,  ihe  body 
temperature  rose  very  rapidly— and  more  so  in  the 
second^Murt  of  the  period  than  in  the  firat.  In  the 
firat  hour  and  fifty-five  minutea  of  the  awakening 
the  body  temperature  rose  11*8®  Fahr.,  and  in  the 
following  fiffy  minutes  it  rose  30®  Fahr.  This  re- 
markable increase  took  place  without  any  vigorous 
movements  on  the  part  of  the  weasel.  Etcu  its 
breathing  showed  no  increase  in  proportion  to  the 


rise.  These  cases  show  that  though,  at  certain 
aeaaons,  animals  relax  as  it  were  ana  Ue  dormant, 
and  recover,  seemingly  at  the  will  of  the  weather, 
yet,  in  point  of  fact,  the  rise  and  fall  of  tempera- 
ture haa  no  direct  effect  upon  them.  The  cause 
is  an  internal  one,  awaiting  discovery. 
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INDICATOE  DIAOEAM  MEASITBEB. 

E.  BUSSELL  MOEBIS  has  invented  a 

handy  littie  instrument  (on  the  principle  ot 

the  Waalemefna,  which,  in  the  abaence  of  a  apedal 
inatrument,  is  freely  used  by  engineers  for  the  pur- 
pose), designed  to  provide  a  means  of  measuring 
steam  engine  indicator  diagrams  with  rapidity  ana 
accuracy. 
The  inatrument  is  the  exact  size  of  the  illastra- 


tion.  By  passing  it  over  ifaa  (ten)  ordSnates  of  a 
diagram,  the  mean  pressure  inpounds  on  the  square 
in£  is  indicated,  the  1-lOOtiis  and  1-lOths  of  a  lb. 
on  the  roller,  and  the  pounds  and  tens  of  pounds 
by  the  hands  on  the  dial.  Thus  the  mean  pressure 
indicated  in  the  above  illustration  is  13*401b. 

The  standard  of  the  instrument  is  61b.  to  the 
inch.  This  standard  is  convenient  as,  in  the  first 
place,  being  a  factor  of  the  Admiralty  scales  of  10, 
16,  20,  26,  and  301b.  to  the  inch,  it  is  merely  neoes- 
sarv,  when  measuring  diagrams  on  these  scales,  to 
multiply  the  result  by  2,  3,  4, 6,  or  6 ;  and  in  the 
second  place,  each  of  the  diviaions  representing 
1- 1001b.  (mean  pressure)  on  the  roller  isafiftiefiu 
of  an  inch,  which  is  as  fine  as  is  consiatent  with 
distinct  and  easy  reading.  When  dealing  with 
scales  of  which  dfb.  is  not  a  factor,  the  simplest 
wav  will  generally  be  to  multiply  by  double  the 
scale  and  advance  the  decimal  pomt  one  place. 

The  rollers  are  machine-divided,  and  the  work- 
manship and  finish  of  the  instruments  very  good. 


TELESCOPES  AS D  TELESCOFT. 

By  Db.  Botstov  Piqott,  F.B.S. 

fTlHE  following  is  the  substance  of  a  lecture 
X  delivered  last  week,  to  the  Touog  Men's 
Christian  Association  at  Eastbourne,  by  Br. 
Boyston  Pigott  .—Long  before  the  telescope  was 
invented  the  Wandering  Stars  had  been  noticed,  and 
at  length  received  ue  name  of  planets.  But 
whether  the  earth  was  the  centre  of  motion  round 
which  all  revolved,  or  whether  the  sun  was  a 
centre,  remained  for  thousands  of  years  on  un- 
fathomable mystery.  But  Daniel  arose  and  con- 
founded the  aatrologera  of  the  Medea,  about  the 
time  that  Pythagoraa  first  promulgated  the  true 
astronomy.  This  houv  philosopher  also  taught  a 
plurality  of  worlds.  The  earliest  recorded  eclipse 
happened  in  720  b.o.,  observed  at  Babylon.  Bunng 
the  Mosaic  era  docks,  probably  water-docks,  were 
used  in  astronomy,  and  Moses  was  learned  in 
in  all  the  wiadom  of  the  Egyptians.  The  lunar 
phenomena  were  made  to  regulate  the  Jewish, 
festivals  and  years.  But  I  must  rapidly  pass  on 
to  more  modem  times.  Great  names  oc^n  to 
illuminate  the  scene— CJopemicus,  Tycho  firahe, 
Galileo,  Kepler — Kepler,  that  man  whose  grand 
seal  pierced  through  some  of  the  most  abstruse 
and  tremendous  facts  of  the  astronomy  of  to-day. 
Sdence  now  began  to  dawn.  Galileo  produced 
the  first  telescope  and  incurred  the  persecutinff 
spirit  of  Bome  in  its  most  revolting  form.  Carriea 
away  by  a  most  consummate  genius  he  dedicated 
his  life  to  sdentific  research,  and  was  utterly 
victimised  by  Inquisitorial  pumshmcmts.  He  was 
made  to  declare  on  hia  knees—**  I  abjure,  curse, 
and  detest  the  error  and  heresy  of  the  motion  of 
the  earth  and  promise  never  more  to  say  or  assert 
that  the  sun  is  the  centre  of  the  world  and  immov- 
able." For  three  years  he  was  condemned  to 
redte  the  seven  penitential  Psalms. 

We  can  imagme  the  intense  delight  of  this 
astronomer,  who  first  applied  a  telescope  to  observe 
the  heavenly  bodies.  Jupiter  yielded  four  moons 
to  his  astonished  gaze.  Saturn  appeared  in  hia  im- 
perfect glass  triple.  The  moon  unveiled  her 
gorgeous  mountam  scenery.  The  milky  way  re- 
solved itself  into  glittering  hosts.    The  Pleiades, 
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or  S6T6Q  Stftn,  beoama  forty.  The  n^rala  htavena 
seemed  inddeolf  bespeagled  with  moltitiides  of 
start,  hidden  for  agee  from  the  gase  of  manldiid. 
The  iun  showed  his  spots,  and  deoUred  also  its 
rotation— a  grand  new  fact  of  astronomy.  He 
detected  the  rerolution  of  Japiter*8  four  satellites 
and  their  eolippea.  He  announoed  their  grand 
utility  for  determininff  the  place  of  a  ship  at  sea, 
and  formed  a  taUe  of  their  moyements.  His  in- 
Tentton  of  tiie  toUscope  led  him  to  eonstmot  a 
microscope— he  dcToted  twelve  yean  to  its  im^ 
proyement.  Sohottns,  in  his  <*  Maeio  of  Nature,*' 
mention0  a  strange  fact.  A  S^Y«oan  philosopher 
died  on  a  jooniey.  In  his  box  was  found  a  small 
mioroscope  containing  a  flea  magnified.  On  look- 
ing into  thB  glass  they  were  struck  with  terror  at 
the  sight  of  a  gigantic  animal.  The  philosopher 
was pronounoeaa sorcerer  onworthy  of  Christian 
buri& 

But  Galileo's  tube  prospered;  ^od  men  and 
true  began  to  think.  The  yisible  course  of 
Jupiter's  moons  analogued  oar  own.  The  motion 
of  the  earth  was  declared  by  bigotry  to  be  blas- 
phemous. By  one  of  the  fMaAest  mathematicians 
of  the  age  the  altaiiBaof  Artttotiem^  endangered. 
The  ruin  of  Galileo  wae  attempted  by  false  repre- 
sentations to  the  Gsand  Duke.  Se«vity  years  old 
was  Galileo  whMi  the  Inquisition  pounced  on  the 
new  hero  of  scientilc  research.  **What  a 
spectacle,"  savs  BldU^ ;  "  an  old  mm,  whose  hairs 
>  blanched  wllh  study,  watchings,  and  benefits 
ankind,  on  hie  knees  Wore  tf^  Sacred  Scrip< 


fleeter  or  lens.  The  less  the  bending  of  these  rays 
the  more  distinct  is  the  so-called  focus  where  the 
distinct  image  is  formed  and  the  larger  it  appears. 
The  longer  the  tube,  therefore,  the  more  perfectly 
sharp  appears  the  iinage.  Accordingly,  telescopes 
150ft.  long  were  constructed.  Oae  <rf  128ft.,  con- 
structed by  Huyghens,  was  used  by  tiie  Astronomer 
l^val  Pound  to  measure  the  dismetsrsof  Saturn 
ana  Jupiter.  The  objeet*glasB  was  mounted  on  a 
tall  pole,  famished  with  aball  and  sodcet  joint,  a 
long  rod  earned  a  magnifying  glass,  and  the  thing 
was  directed  by  means  of  a  long  string. 

I  must  now  say  a  few  word«  on  Ine  powers  of 
the  telescope.  It  penetrates  space.  A  6ft.  mirror 
penetrates  about  200  times  deeper  into  space  than 
the  human  eye.  One  19in.  in  £ameter  penetrates 
forty  times  further.  Lon^  after  the  steeple  of  a 
distant  church  became  myisible,  such  a  glass 
enabled  Sir  Wm.  Herschel  to  read  the  time 
by  the  church  dock.  This  property  is  of  the 
greatest  possible  value  in  astronomy.  Starry 
universes  are  fathomed ;  the  glittering  glories  of 
these  realms  of  resplendent  beauty  start  forth  and 
our  bewildered  vision  at  the  awful  and 


tures,  abjuring  the  tmitiURlhMpas  of  Italy,  which 
he  had  enlightened,  in  opptfjnon  to  the  testimony 
of  his  oonsoence,  and  in  spite  of  the  manifestations 

given  by  Nature  through  all  her  works."  The 
tates  of  Holland,  aware  of  the  inmiense  value  to 
navigation  of  Galileo's  rcMOfcbes,  sent  their  two 
assronomers  to^esent  him  with  a  ^Id  chain,  snd 
to  encouraife  hun  to  persevere  fn  ^  labours. 

Science  is  also  everlastingly  indebted  to  this 
great  ax^  good  philosopher  tot  the  discovery  of  the 
vibrations  of  the  pendulum,  on  which  all  modem 
aitronofny  wholly  depends,  as  also  for  the  dis- 
covery of  the  law  of  falling  bodies.  The  hf^lowed 
interest  in  the  sorrows  of  Galileo  lies  for  ever 
embaln^  in  the  memories  of  grateful  manhood, 
Bayer  named  the  stars  by  Gkeek  letters  for  each 
group.  Hevelius,  a  rich  citizen  of  Dantzic,  devoted 
his  lue  and  fortune  for  forty  years  to  star  studies. 
He  ma4e  exquisite  drawings  of  the  pbases  of  the 
mpon.  Towards  his  latter  end  telescope  flnders  or 
sights  were  used.  In  old  age  he  lost  all  his  M8S. 
by  conflagration,  but  re- commenced,  using,  how- 
ever, only  plain  sight  on  his  instruments.  His 
rival,  Halley.  used  telescopes,  and  Hevelius  the  old 
method,  witn  equal  dexterity.  Telescopes,  just 
after  the  Great  Tire  of  London,  ware  now  first 
regularly  applied  to  astronomical  instruments. 
From  that  day  forward  themodein.aBtonomy  made 
rapid  and  gigantic  strides.  Cassini  arose,  and  in 
France,  at  least,  re-created  the  science ;  the  Paris 
Observatory  was  placed  under  him  in  167*0 

Newton  now  made  a  reflecting  tdesoope,  still 
preserved  bv  the  Boyal  Society.  The  largest  and 
best  are  still  called  Newtonians.  He  despaired  of 
destroying  the  colours  produced  by  glas^  refrao* 
ticn.  His  discoveries  have  inunortally  rendered 
his  very  name  a  Ihousehold  word.  The  telescope, 
by  its  revelations  of  exact  movement,  enabled  him 
to  announce  a  universal  law  of  g^vitation  domi- 
nating in  the  heavens;  but  it  was  reserved  for 
another  century  to  develop  the  greatest  astronomer 
that  ever  lived.  Sir  William  Herschel,  who  demon- 
strated that  the  laws  of  gravitation  also  were  in 
full  force  among  distant  suns  and  revolving  sys- 
tems of  suns. 

Mr.  Hall,  a  gentieman  of  fortune,  disoovsred  in 
in  1723  a  propertp*  in  crown  and  flint-glass  which 
destroyed  the  colours  of  refraction.  Dollond  re- 
invented in  1768,  and  was  afterwards  made  a 
Fellow  of  the  Boyal  Society,  for  his  achr^m^tic 
telescope.  At  the  present  day  even  his  glasses  are 
much  esteemed.  Mertz,  Steinheil,  Cook,  BaUmejer 
and  Grubb,  of  Dublin,  now  construct  them  in 
great  perfection ;  but,  perhaps,  of  all  these,  Wray 
furpasses  every  other  maker  in  the  colourless 
purity  of  the  final  image.  The  moon  looks  like 
frosted  silver,  and  Satum  like  white  marble  on 
black  velvet.  Then  we  must  not  forget  the  giant 
tubes  made  by  Alvan  Clark,  nor  the  delightful 
reflectors  now  constructed  by  Calver.  A  mirror 
by  this  maker,  37in.  in  diameter,  enabled  Mr. 
Common  to  photograph  Jupiter  and  his  moons, 
and  this  instrument,  I  bear,  displays  minute  stars 
in  visible  in  the  American  giant,  notwithstanding 
the  splendid  skies  of  the  Westem  continent.  Nor 
most  Lord  Rosse's  magnificent  reflectors  be 
omitted,  nearly  60ft.  lopg,  and  above  6ft.  in  dia- 
meter. 

But  it  ought  to  be  remarked  that  the  principle 
of  telescopes  was  first  invented  in  Old  England  by 
Boger  Bacon  about  1250,  and  that  Leonard  Digges, 
who  died  about  1573,  is  said  to  have  arranged 
glasses  by  which  he  could  examine  very  distant 
obieots. 

The  common  principle  of  these  instruments  is 
that  of  bending  the  rays  of  light  more  or  less  which 
emanate  from  a  distant  object  hy  means  ef  a  re- 


ing  from  our  son,  we  veaoh  Jupiter  tn40  saiMtM, 
Satum  in  80,  Uranus  in  2^  hours,  and  Nsftoas,  sn 
the  vewe  of  our  huM  system  at  last,  in  four  houi 
and  forty  minutes.  But  let  us  onward  in  imsgiDa- 
tion— the  nearest  star  is  reached  in  three  yssis  asd 
ahalf.  Aspeedof  190,000  miles  per  second  givMvsie 
thousand  millions  of  miles  daily  journey  ona sen- 
beam  to  this  Alpha  Centaui,  the  neasest  fined  sisr. 
The  wings  of  fight  oaivy  ns  farwatd  tefiiiiBBin 
twenty  years ;  to  the  pole  star  in  an  old  man'slifs- 
time.  But  passing  beyond  the  little  gMttsiiBg 
cluster  in  which  we  spend  our  pigssy  Ufes,  the 
telescope  reaches  other  dimes  of  such  stapeadeu 
depth  in  space  as  ba£Bes  all  human  iateUsstto 
grasp  the  growing  greatness.  Behold  the  Neboke 
and  their  Mosteeing  glories,  the  gigantio  gieus  of 
blaang  suns  eompressed,  as  it  were,  into  one  hogs 
heap  w  star  dust,  each  star  a  thousand  aillioas 


of 


at  least,  a] 


the  unfathomable  depth  of  the  abysses  of  creation. 

(Hlileo  had  proposed  a  new  question— the 
velocity  of  liffht.  Baffled  in  finding  the  edipse  of 
&  satellite  of  Jupiter  happening  later  than  it  oucht, 
Cassini  and  Boomer  concluded  that  it  dependea  on 
the  distance  of  Jupiter  htimg  much  greater  at  one 
time  than  another  from  the  earth.  Thus  the 
tdeseope  led  to  the  aotual  discovery  of  the  velocity 
of  light— one  of  the  most  u^portant  in  the  whole 
r<inge  of  sdenoe.  Cassini  reli^qmshed  the  problem 
as  hopeless,  but  Boomer  perseveved  nntil  at  length 
he  demonstrated  its  velodty  to  be  such  that  it 
passes  across  the  diameter  of  the  earth's  orbit— 
ue,f  through  180  millions  of  miles  in  the 
short  space  of  deven  minutes.  This  grand 
fact  again  suggested  light-emissioB,  or  emana- 
tion, to  Newton,  but  Huyghens  suggested  undula- 
tion like  the  waves  of  sound.  Hence  arose  a  grand 
theory  of  waving  ooeans  of  luminif erous  ether  per- 
va^ng  all  space.  And,  latterly,  this  sublime  idea 
seems  destined  to  be  swallowed  up  in  another, 
teeming  more  riehly  still  with  wonders  and  energy, 
vis.,  a  combined  action  of  deetridty  and  magnet- 
ism. The  dectro-magnetio  theory  of  the  universe 
noi^  being  devdoped,  without  the  tdescope, 
Jupiter's  satellites  could  not  have  revealed  the 
proffression  of  the  days  of  light  and  its  vdodty, 
and  a  luminous  ether  would  probably  have  stdl 
remained  in  Boman  darkness.  Another  still  more 
wonderful  outburst  of  light  for  the  intelleot  of  man 
to  revd  in— by  the  aid  of  the  tdeecope— is  to  descry 
the  chemical  dements  of  distant  suns,  stars,  nebula 
and  systems,  as  well  as  to  detect  the  millionth  of  a 
grain  in  terrestrid  bodies  close  at  hand— I  mean 
the  prismatic  tdescope  called  the  spectroscope.  A 
^e  slit  in  brass  poms  through  it  a  beam  of  light. 
This  littie  slit  is  spread  out  30,000  times  by  a 
battery  of  prisms,  and  lo  !  an  infinite  number  of 
lines  and  colours  mack  the  chemical  components  of 
the  light,  as  seen  by  the  telescope.  To  read  the 
stars,  to  read,  perhaps,  a  poison  in  the  glass,  to 
survey  equally  well  the  glowing  flame  of  furnaces, 
and  see  the  carbon  dying  out — the  exact  instants 
for  saving  millions  of  pounds  worth  of  Bessemer 
sted — or  to  detect  the  minutest  trace  of  a  glowing 
gas  in  a  burning  world— a  worid  on  fire— to 
declare  what  is  glowing  to  be  a  gaseous  or  solid— 
I  cannot  recount  the  wonders  of  this  new  applica- 
tion of  our  noble  instrument,  surely  the  gift  of 
Gh)d  to  open  the  eyes  of  mortals  to  the  inscrutable 
wonders  of  Nature  and  the  infinitudes  of  creative 
powers. 

Turn  we  now  to  some  of  the  overwhdmiog 
wonders  of  the  heavens.  The  telescope  has  enaUed 
astronomers  noc  only  to  wdgh  the  earth,  the  sun 
and  moon,,  but  even  the  planets  and  satellites,  and 
the  starry  attendants  of^  distant  suns.  The  exact 
obeervation  by  tdescopes,  furnished  with  the  mo^t 
rechereJU  contrivances  for  precision  of  measure- 
ment, have  accumiUated  data  for  all  time.  Un- 
known planets  have  been  predicted  to  exist  at  a 
certain  point  in  their  revolution— from  the  minute 
perturbations  th^  produce  in  neighbouring  planets. 
The  gorgeous  varieties  of  system  on  system ;  pro- 
digious star  dusters,  thick  with  mighty  orbs- 
thicker  than  the  saod  on  the  sea-shore ;  their  silent 
march  dong  their  appointed  path ;  their  distance 
from  us,  at  the  clear  conception  of  which  the 
stoutest  brain  reels  and  staggers  in  despair;  the 
rash  of  comets  and  the  rain  of  meteors— perhaps 
such  a  rain  destroyed  Sodom  and  Gt>morrah, — all 
these  and  a  thousand  other  wonders  open  up  their 
tremendous  meaning  to  the  patient  watcher  at  the 
tdescopic  tube. 

But  human  nature,  at  least,  could  never  have 
reached  the  heights  of  heaven  without  a  rule  of 
measurement.  The  earth's  size  was  gained  by  the 
tdeecope.  Then  the  moon's,  next  the  distance  of 
the  sun  and  an  eight  minutes'  journey  for  his  rays. 
What  shall  we  name,  then,  for  a  span  measure  of 
the  stars  ?  The.speed  of  light  is  the  only  measure 
by  which  we  can  conodve  an  adequate  idea  of 

(  telescopic  distance.  Eight  minutes'  to  the  sun ! 
Let  us  mount  a  fairy  car  home  on  the  wings  of 
light  In  two  seconds  we  pass  the  moon,  or,  start- 


fsom  the  next 
But  ihe  prismaiao  teleseope  reveals  grsster 
wonders  than  the  composition  of  -distant  stssssad 
luBoiBOus  ether;  it  tells  us  the  wU  at  which ws 
are  reeeding  or  advancing  in  spao*  towards  dislsat 
snns  in  miles  per  seeond.  Fnrtiiec,  it  startles  u 
vrith  the  awM  fact  that  our  sun  and  all  hisplsasts 
are  rudiinff  towards  the  eonsteUation  Hsndsa 
and  probab^  wheeling  in  one  wiAkf  orbit  aieuai 
the  Pleiades  or  Seven  Stars.  Porhans  there  is  sosss 
gread  hidden  meaning  in  that  swime  pssssis, 
«  Canst  thou  bind  the  sweet  inflnenoes  of  FleidM 
or  kMsen  the  bands  of  Orion  P  Canst  thou  biiif 
ferth  Massaroth  in  his  season,  or  oanst  thou  gdde 
AroturuswltiihUsonsP"  (Job  38,31.)  Knowest 
thou  t^  ordinaaoes  of  heaven?  OsBSt  thou  set 
the dominfen  thereof  in  the  earth?  Oanst  tbes 
send  lightnings  that  they  may  «o  aad  ssy  nsto 
thee,  hoe  we  are?  .  .  .  WhsM  -wast  tboa 
when  I  laid  the  foundations  ef  the  earth,  or  nbo 
laid  the  foundations  thereof,  wSieo  the  w^aaiam 
stars  sang  togetiier  and  aU  the  sons  of  Ckid  sboitid 
for  joyf^' 


ELEKEHTABT    LB880SS   W  BBS- 

PLATE  PHOTOORAPHy.-T* 

Seooad  Iieaaon  ia  J>eT«loiai«nt. 

mHE  photographer  has  now,  we  diall  rooMia 
JL  retumedtohisdarkroom.  Hamaylaymsdsix 
slide,  still  wrapped  in  the  doth,  on  a  shdf,  snd 
turning  up  the  white  light,  make  the  foUowisg 
preparations.  He  lays  bis  three  flat  dishes  in  a  row 
along  the  front  edge  of  the  table,  the  one  to  ths 
left  npposite.the  red  light,  the  others  to  the  li^t 
of  this  one.  We  shdlcall  the  dishes  Nos.  1,  2, 
and  3,  begixuung  at  the  left.  Into  No.  2  he  poort 
two  or  three  ounces  of  the  dum  eolation;  into  No. 
3  about  the  same  quantity  of  the  ^^flxing"  or 
*<  hyposulphite "  solution.  Now  he  takes  flie 
four-ounce  measure,  and  pours  into  it  exactly 
two  ounces  of  the  potasdum  oxalate  solution.  To 
this  he  adds  half-an-ounce  of  the  sulphate  of  iron 
solution.  The  whole  will  immediatdy  assumes 
beautlfuly  mby  red  odour ;  to  it  he  adds  about 
20  minims  of  the  one  per  cent,  solution  of  bromide 
of  ammonium.  He  will  now  have  about  %  ousoei 
of  developer.  This  is  an  extravagant  amount  to 
use  for  a  quarter-plate,  and,  if  the  photogrspl^ 
continues  to  use  ferrous  oxalate,  he  must  rednoe  n 
to  one-half;  but  at  first  it  is  beet  to  use  a  Kood 
dose.  Everything  is  now  ready.  The  white  Bwt 
must  be  ennrdy  extinguished,  and  the  rsd  Ufht 
lowered  as  much  as  posnble,  till  there  is  jsit 
enough  to  see  by.  The  plate  which  has  been  ex- 
posed must  be  carefuUv  removed  from  the  dsrk- 
slide,  and  Uid— film  ride  upwards— in  dish  No.  1* 
which  is  still  empty.  Now  the  dish  with  tiie  piste 
in  it  is  taken  in  the  right  hand,  and  the  meassn 
with  the  devdoper  in  the  left.  The  devekm  » 
poured  rapidly,  but  gentiy,  over  the  plate,  the  aiin 
being  waved  or  rocked  to  make  the  liquid  cover  soy 
oomer  which  it  may  incline  to  avoid,  and  Um 
whde  is  placed  again  in  front  of  the  red  Ught 
And  now  Cif  every  thing  has  been  rightiy  *<»•)  ;p 
commence  one  of  the  most  wonderful  of  tbe  po* 
nomena  of  sdenoe  or  nature  which  man  has  bem 
given  the  power  to  control— a  phenomenon  wtoch 
u  dways  new  and  dways  beautiful—tbe  ;*de- 
vdopment  of  the  Utent  image.*'  Let  tiie  bsfinna 
watch  it  dosdy.  The  plate  had  no  indication  of 
having  been  acted  upon  at  all  before  the  developer 
was  poured  over  it  After,  perhaps,  ten  or  twsnty 
seconds  there  is  a  slight  darkening  of  sons  pert 


tiiat  the  brighter  parts  of  the  landsc^e  havebj 
come  quite  vidble.  In  negative  be  it  remembered, 
the  sky  will  be  represented  by  Maokness.  Norn 
the  time  when  we  can  tdl  whether  or  not  tje 
exposure  has  been  correct.  If  it  has  been,  toe 
development  will  progress  with  beautifd  regc- 
larity.  The  bright  parts  (or  hi^-lights)  appesr 
first ;  then  dowly .  but  staadfly.  mom  and  moro  or 
the  half-tones,  or  less  brighUy  lighted  parts,  r— 
obieot  and  shads 


out; 


and  at  lait  every  o^eot  and  shade  except  ths 


Condensed  fhnn  the  FMo^rofkit  JRpm. 
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Jiipiit  ikadowi  have  th«ir  ooonterpart  in  the 
Bi^TS.  In  olher  words,  the  pUte  Bhoold  be 
(Urkaoed  to  &  greater  or  leu  extent  in  all  parti 
•letpt  those  few  which  represent  the  part  of  the 
laodMspe  which  appears  to  the  eje  quite  black, 
andtkii  should  oome  about  in  between  one  and 
two  miiates.  If  the  plates  have  been  under- 
•xpoMd  it  will  be  longer  before  the  high  lights 
•ppssr,  and  rery  soon  after  they  do  the  action  will 
itois  no  more  detail  coming  out,  but  large  patches 
of  the  plats  remaining  white  as  before.  If.  on  the 
olbsr  hand,  it  has  been  over-ezpoeure,  the  high 
Hffkts  will  appear  a  little  sooner,  and  almost  inune- 
dtttely  afterwards  the  whole  of  the  plate  will  be 
osreied  with  detail,  no  part  remaining  white. 

Tbs  final  result  of  moorreot  exposure  is,  with 
ndw^ezBosure,  a  hard  picture  with  contrasts 
oTflr-marked,  and  with  deep  heaTy  shadows  in 
vUeh  none  of  the  detail  which  is  yisible  to  the  eye 
vd  rspnsented  ^  with  oyer-ezposure,  a  flat,  unin- 
tanttiBg  looking  prodnetion,  showing  all  the 
ditsil  inuoh  there  is  in  the  original,  but  lacking 
tfas  bold  contrast  of  light  and  shade. 

We  shall  smppose  the  happy  medium  to  have  been 
kit,  if  not  at  the  first  attempt,  alter  a  few  more 
pistsf  have  been  exposed.  Tke  development  is  not 
of  Dsestfi^  finiahea  when,  looking  on  the  surfaee 
of  the  plate,  all  aetion  seems  to  have  eeaeed.  We 
ksre  sttU  to  wait  tiU  the  «  density  "  is  suffioient. 

It  BMMt  be  nnderstood,  that  as  lon^  as  the  plate 
lifls  in  the  dcTeloper,  the  density  continues  to  in- 
OMSSS,  and  wo  may  m  at  once  tiiat  the  most  diffi- 
cult thing  of  all  to  jud^  of  in  gelatine  dry  plate 
work  is  when  the  required  density  is  gained.  So 
dliBcttlt  is  this,  that  eren  ttie  most  experienced 
photographers  may  oecasioDally  fail.  The  reason 
of  thi»i8  that  tite  affter-prooessee  yery  much  modify 
tho  spparent  density  of^the  negative,  and  not  only 
^t,  but  in  tST9ty  diftsrant  make  of  ptote  the 
npsTCntdebsity  Is  moMed  to  a  different  degree. 
Wo  ttUBl  make  it  appearfar  dtaiier  than  it  is 
ofstttually  to  be.  It  is  only  by  ezperience  that 
knowMge  aippMaehinff  to  eimctaestf  ma  be  gidned 
Qo  tUs  point  We  wlU  ineMly  iadicM* the SkMinMr 
in  vttoh  ft  ie  Qfoal  to  ludge  of  the  deo^tv.  The 
nd  Hght  mttst  be  tuned  pretty  U^.  The-  plate 
mmtbe  fitted  from  the  d^rek^  and  held,  with 
tbe  fihn  side  towaids  the  obeemn,  ftir  a  seeond 
oDly,  ekiee  to  the  light,  and  between  the  lig^t  and 
the  photographer.  He  must  rapidly  Judge  whether 
or  not  ttie  density  is  correct,  we  may  say  roughly 
that;  as  a  role,  tfie  densest  parts  should  M^ear 
almost,  if  not  quite,  opaque.  If  they  do  no^  the 
piste  must  be  returned  to  tiiedffveloper. 

We  shall  snppoeethe  correct  density  to  hay«  been 
nined.  The  time  taken  with  the  d^ydoper  we 
Es?e  given  -will  probably  bd  ffom  two  to  five 
mfaiates.  The  developtf  is  now  poured  bade  into 
themeasure.  If  used  within  an  hour  or  so,  one  or 
two  mote  phrtee  may  be  developed  with  it.  The 
piste  is  now  thoroughly  rinsed  under  the  tfeip, 
cither  held  in  tiie  hand,  or  left  in  the  flat  dtoh. 
After  this,  m  mudired  light  may  be  admitted  as  is 
required.  Then  the  plate  is  laid  for  five  minutes 
in  the  alum  solution,  to  harden  the  gelatine  film. 
It  if  agidn  thoroughly  rinsed,  and  placed  in  the 
fizinff  solution.  It  will  have  been  obeei  ved  that  up 
to  tbs  time  tlie  plAte,  looked  at  from  the  back, 
itill  appeared  white.  This  is  because  tiie  sensitive 
flkit  of  silver  which  was  not  acted  upon  by  light 
rtOl  remained  in  the  film.  On  placing  the  plate  in 
the  hyposulphite,  this  whiteness  will  gndoally 
▼aoiAh.  When  there  is  no  farther  appearance  ofit 
from  the  back,  white  light  may  be  freely  admitted. 
The  plate  must  still  be  left  a  few  minutes  in  the 
iziag  solutioa,  after  whioh  it  saast  ba  most 
thocooghly  washed.  It  should  remain  at  least 
hilf-anJioar  either  under  running  water  or  in 
frequent  changes  of  clean  water.  After  that,  it  is 
Nsted  up  on  edge  to  dry,  when  the  negative  is 
ooQvplete.  Heat  must  on  no  account  be  used  in 
dijmg. 


Ous  legs!  correspondent,  Mr.  F.  Wetfaerfidd, 
hu  oommenoed  the  publieation  of  a  monthly 
■sgaxine  called  The  Law  containing  monthly 
Mteson  legal  matters  and  a  digest  of  oommerdal 
esMsfor  men  of  business.  The  price  is  a  shilling, 
ttdthe  April  nunriber  contains  articles  on  Debt 
Beeofery,  The  Employers'  Liability  Act,  The 
Mayor's  Court,  London,  What  is  a  Bill  of  Bx- 
tege?  Billa  of  Sale  Amendment,  County  Court 
^srisdietion.  The  Debtors'  Act,  1869,  Liquidations 
■nd  Ccmpositioiis,  and  an  appendix  of  cases.  The 
•Sfctdne  is  useful,  handy,  and  chei^  consideting 
the  eharseter  of  the  iufonnation. 

At  a  recent  meeting  of  the  Acad^mie  des  Sciences 
s  new  pump  for  compression  of  gases  was  deBcribed 
W  H.  Cailietet.  A  special  feature  is  the  presence 
of  mercury  above  a  plunger  piston,  with  which  the 
Bweory  moves.  An  hour's  work  will  give  400  or 
^OOgr.  of  liquid  carbonic  add  or  protoxide  of 
nj^offsn.  Ttie  author  stores  compressed  gases  in 
hnndles  of  metalUo  tubes  communicating  with 
^ehottur,  and  each  holding  about  four  litres. 
I^Mns  of  seraal  hundred  atmosj^eres  are 
itUiaed. 


SCIENTIFIC  MEWS. 

— >♦♦ 

THE  Dun  Eoht  Circular,  No.  49,  gives 
elements  and  ephemeiia  of  the  new  comet 
(Wells)  calouUted  by  Mr.  Hind.  He  makes  T 
=  June  15-0346  a.M.T. ;  ^  =  49^*  8'  24",  Q  = 
205"»  19'  46",  i  «  73«  45'  1"  app.  equinox  1882, 
March  21 ;  log.  q  »  9*003769.  The  position  on 
April  15  he  gives  ae  R.A.  18h.  53*2m.,  K.D. 
52*1°  for  Greenwich  midnight.  The  brightness 
will  increase  until  June  14.  Tbe  same  circular 
contains  elements  deduced  by  Dr.  VL,  W.  Meyer, 
of  Geneva,  whioh  are  T,  July  15040  Berlin 
M.T.,  or  307*»43-8',  Q  205°  28*2*,  •  70"  47-9?,  log. 
q  0*31522.  Circular  No.  50  contains  elements, 
&o.,  calculated  by  Dr.  Oppenheim.  and  another 
calculation  by  Mr.  Hind.  The  latter  gives  T 
=  June  12071^,  -r  62°  6'  88",  Q  204°  59'  33",  » 
73°  42'  44",  log.  q  8*870371,  and  has  the  following 
remark:— If  I  on  Mhrch  10  «  1,  on  Jcne  12 
I  =  2106  <<  ?  a  daylight  objeet  at  thiiTtiiiie ! " 

The  eclipse  expedition  to  Egypt  will  consist 
in  all  probability  of  the  foUowins'  gentlemen  :— 
Mr.  Lewis  Swift^  of  Rochester,  New  York ;  H. 
ThoUon,  of  Nice ;  Mr.  Raoyard,  Mr.  Lockyer, 
Capt.  Abney,  and  Mr.  Black.  M.  Thollon  goes 
at  the  expense  of  M.  Bischoffsheim,  who  has 
ohartered  a  apeeial  etasm-yesael  from  Cairo,  and 
has  invited  Mr.  Banyard  to  aeoompany  his  pany, 
whioh  will  include  »  prafeastonai  photographer. 
Mr.  Banyard  takes  the  large  oamera  of  18in. 
aperture  whioh  he  used  in  the  American  eoUpse 
of  1878.  and  several  others.  Mr.  Lockyer  and 
Capt.  Abney  ^MiU  probably  te^eaent  tha  Boyal 
Sooieiy. 

Thd  ObMrvatory  of  Poptdat  Aattbaomy, 
estid>lnhed  in  the  'frooad^ro,  Paris,  wiU«  it  is 
staled,  be  trattafomed  into  an  institute  far 
general  poptilar  education  iti  the  sdenoefl. 

The  following  are  the  leotuM  arftegMnente 
after  Easter  at  the  Bdyal  Institution: — Mr. 
Sdwaed  Bt  Tylor,  four  leotiUKta  on  **  The  His- 
tory of  Coetems  and  BeUefe,"  on  Toeadays, 
April  18th  to  May  9th ;  Prof.  Arthav  Gamgee, 
four  leetmee  on  **  Digeation/'  on  Tuesdays, 
May  16th  to  June  6th ;  Prof.  Dewar,  eight  lec- 
tures on  <*  The  Chemical  and  Physical  Properties 
of  the  Mbtalfl,"  on  Thurddavd,  April  20th  to 
June  8th ;  Mr.  Px«deriok  Pollock,  four  lectures 
on  "  TheHistoiTof'  the  Soieneeof  Polities,"  on 
Satnzaays,  AprJ  22nd  to  May  18th ;  and  Pitrf. 
David  Masson,  four'  lectures  on  <*  Poetry  aisd  its 
Litetaiy  Fonms,"  on  Saturdays,  May  20th  tb 
June  10th.  The  Friday  evening  meetings  will 
be  resamed  on  April  21st,  when  Prof.  Dewar 
will  give  a  discourse  on  *'  The  Expetimental 
Beseaschee  of  Henri  Ste. -Claire  Deville." 

At  the  meeting  of  the  Institution  of  Nimd 
Arofaiteots,  held  last  week,  the  views  of  Sir  W. 
Armstrong  on  smaller  vessels  and  unarmoure  d 
cruisers  were  criticised  in  the  course  of  a  dis- 
cussion on  a  paper  by  Mr.  Samuda,  in  which 
that  gentleman,  supported  by  Adniralw  Hornby 
and  De  Horsey,  Captain  Noel»  and  Mr.  Bamaby, 
held  that  even  thin  armour  was  of  valae,  whUe 
an  nnannouied  ofuiser  was  pcvotloiUy  of  ne  t&ee 
at  all  agatnat  an  irondhd.  Mr.  Bamalby  idso 
spoke  of  the  size  of  veseels,  and  point^  out 
that  a  vessel  of  8,000  tons  and  8,400  horse- 
power could  steam  as  fast  as  the  Mercury^ 
which  has  the  enormous  proportion  of  2  I.H.P. 
to  each  ton  of  di^laoement.  Amongst  other 
papers  read  was  an  interesting  one  by  Mr. 
Parker  *'  On  Ooaapound  Engines,"  which  gtive 
rise  to  an  animated  discttssion. 

The  Naval  and  Submarine  Esgineering  Eishi- 
bitiofl,  to  be  held  at  the  Agricultural  Hall  from 
the  10th  to  the  20th  inst.,  promises  to  be  one 
of  the  most  attractive  shows  ever  held  in  the 
building. 

In  the  south  nave  at  the  Crystal  Pfelaee, 
Messrs.  Hannnond  exhibit  a  printing-machine 
driven  by  a  Brush  dynamo.  Smne  little  interest 
has  been  credited  by  a  new  storage  battery, 
known  as  the  Sellon-Yolokmar,  whioh,  we 
understand,  is  a  modlAoatlon  of  Mr.  Swan's 
device.  Gerard's  <*  slide-lamp,"  said  to  be  of 
400  candle-power,  attracts  much  attention. 

Concluding  his  lectures  last  week  at  Owen's 
College  on  the  *'  Ancient  World  and  the  Appear- 
ance of, Man,"  Prof.  Boyd  Dawkins  said  that 
from  the  standpoint  of  the  present  he  turned  to 
the  past,  and  saw  that  man,  by  continued  strug- 
gles wiUi  nature,  had  developed  his  powers 
until  he  had  come  to  be  what  he  was ;  and  he 
looked  forward  to  the  futuxe  in  the  belief  that 


in  the  ages  that  were  ooming  man  would  be 
lifted  up  above  the  pretent  level  of  culture  as 
high  as  we  were  removed  from  the  state  of 
savagfery  of  the  primeval  hunter. 

The  homcDOpaths  assert  that  a  disooveiy  hae 
been  made  of  a  means  of  checking  an  attsiok  of 
typhoid  fever.  The  new  drug  is  called^  baptiida^ 
and  is  obtained  from  an  American  plaot  of  t^ 
order  Legnminoesn 

We  hsve  the  Annual  Report  of  the  Manches- 
ter Microscopical  Society,  and  ore  pleased  to  eee 
that  the  number  of  members  is  steadily  in- 
creasing, and  that  the  funds  show  a  *'  balance" 
on  the  right  tide. 

Tlie  wopertiea  of  the  Kola  nut,  so  largeljr 
used  in  t!entral  and  Western  Afmea,  where  it 
baa  a  r6lc  aimHar  to  that  of  Mati  and  Ooc0  in 
America,  have  been  lately  elucidated  by  MM« 
Heekel  and  Sohlegdenhanffen,  who,  in  a-pafur 
to  the  Prenoh  Acadsmy,  give  an  aaaiysis  <»  the 
substance.  The  cotyledons  of  the  seed  are  the 
only  pai%  tiie  negroesuee.  TheefStets srethese 
of  %  sttmnhmt  and'  tonic ;  Bad  imptu^  wAtet  is 
rendered  agitable  by  pi^vious  use  of  the  »it. 
TheanidysiA' shows  that  the  Kola  nut  has  moM 
oafeioe  than  the  beet  ooflees,  and  that  that  wAi*^ 
stance  49  wttoMy  free,  not  oembhied,  as  in'cbffee, 
with  SM«rg«de  add.  Theactioa  of  the  oliieinehs 
aided  by  a  oonflldemble  qttHntttyef  t^eobf6mftte 
pFMKit.  Next  there  is  a-  noteble  amount  of 
glnooee  (of  which  thei^  ifnout^  In  ooooa).  The 
nut  eontaSns  thrice  as  mtmh  etarch  afe  itf  ftmnd 
in  seeds  of  Theobitnna.  There  is  little  fhtty 
matter,'  aitd^a  ipeoial  tetmin,  togetftMf  Tl'^ii  a 
rededoarhig  matter,  aie  present.  As  a  remedy, 
the  Hblii  trat  is  appreoiated  by  the  Africans*  in 
adfeeiioiui 'Of  the  intestine,  liver,  &c. ;  it  may'b^ 
leaked  meAieally  with  Coca  and  like  mattetl», 
ovef  wfhich,  however,  it  has  an  ad>fsntkge'ifi 
pesBBBBtag  go  much  tsnnin,  which  gms  it 
preeiottB  aitHngent  properties. 

For  observation  of  the  transit  of  Venus*  this 
year,  the  French  will  have  eight  stations  as 
follows: — ^In the  north,  Florida,  Col.  Perrier  ; 
Cuba,  M.  d'Abbadie;  Mexico,  M.  Bouquet 
de  la  G^e ;  Martinique,  M.  Tisserand. ;  In  the 
south,  Santiago  du  Chili,  M.  Lederc;  Santa 
Cnu!,  M.  Fieuriais ;  Kio  r^egro,  M.  Perrotin ; 
Port  Desire,  or  Chnbutt  (Patagonia),  M.  HatU 
These  missions  will  start  in  July.  Each  will  have 
two  equatorials,  one  Sin.  and  one  Gin.  Photo- 
graphic methods  are  to  be  very  limited  this 
time ;  the  French  will  employ  them  at  only  two 
fliwtions,  and  the  G^ermans  not  at  all.  For 
misremetrio  meaefuements,  douUe-image  appa« 
rutaeee,  adaptaMe  either  to  the  object-glass  or 
theeyepleoe,  were  reeommended  by  the  Con- 
ferenee.  Observation  with  filar  micrometer 
or  miotometric  netwoA,  or  with  i  strements 
hhying  divided  circles,  was  to  be  reserved  for 
stations  wiiera  the  stability  and  regularity  of 
Motlott  of  the  telescope  were  sufSoientlyafl^tured. 
Garefttl  deteltioas  were  given  as  to  the  con- 
taots.  Aecevding  to  Lea  Mbndes,  36  transit 
expeditioae  lurte  already  been  pi^ojected,  not 
oonntingf  theee  of  Italy,  Austria,  and  the 
United  States,  wiiich  are  not  yet  fnlly  known. 

According  to  a  German  paper,  the  United 
Konigs  and  Laura  IkftBUdrj  has,  within  the 
last  two  yeaie,  been  largely  supplying  pavement 
made  of  esiM  ireo  and  steel,  whlcb  is  valued  for 
its  small  weigbt,  together  with  i«narkabte 
durability,  and  finds  manifold  applicadcns^  ae 
A>r  bridges, '  coQtts,  quays,  &c.  A  pavement  of 
of  the  kttti,  on  a^mueh-ftre^nented  carriageway 
at  the  Laura  works,  has  fully  answered  the 
requiremente,  without  wearing  out  or  d6foraa* 
tion;  and  the  same  wi^  some  bridges  over 
railways,  on  which  the  pavement  has  been  tried 


Itappesrs  that  the  Gktrman  emigi«tion  laet 
year  to  Aandr beyond  eea  amounted  to  210,547. 
Of  this  ramiber  98,610  went  by  Bwmen, 
84,425  by  E3amburg,  2,434  by  Stettin,  26,176 
by  Antwerp.  For  206,189  ihe  deitinatfon  wie 
the  United  States,  for  286  British  Korth 
America^  fdr  26  Mexico  and  Central  America, 
for  58  the  West  Indies,  for  2,102  Brazil,  for 
762  other  parts  of  America,  for  314  Africa,  fbr 
35  Ada,  and  745  Australia.  In  the  last  eleven 
years  the  number  of  emigrants  has  been,  roughly, 
as  follows  (in  thousands):  76.  in  1871,  126  in 
1872,  104  in  1873,  45  in  1374,  31  in  1875,  IS  In 
1876,  22  in  1877,  24  in  1878,  33  in  1879,  106  in 
1880,  and  210  in  1881. 

An  elevated  electric  Ugfat  is  regarded  as  a 
great  derideratvm  for  the  busy  crescent  of  New 
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OrletnB  harbour,  and  a  project  of  the  kind  by 
ICr.  Golding  is  illnstrated  in  the  Scientific 
American,  The  tower  would  be  fome  600ft. 
high,  and  carry  a  light  of  40  thoasand  candle- 
power.  It  is  a  gnj-aupported  oaat-iron  ovlinder 
built  ap  of  abort  sections,  and  reared  by  ad- 
ditions made  at  the  bottom.  A  hydranlic  lift 
raises  the  npper  sections  till  a  new  section  (say 
6ft.  long)  can  be  placed  underneath.  The  lamp 
trimmer  would  mount  on  a  circular  platform, 
forced  up  as  a  piston,  by  compressed  air.  The 
cost  of  a  tower,  without  the  lamp,  would  be 
about  30,000  dollars.  The  sharp  bends  of  the 
river  at  New  Orleans  result  in  a  pretty  rapid 
displaoement  of  the  river  bed ;  thus  the  bank  at 
OarroUton  Bend  has  receded  about  600ft.  in  20 
years.  It  has  been  attempted  (sinoe  1878)  to 
meet  this  evil  by  a  system  of  mats  of  brush 
ballasted  with  stone.  A  board  of  engineer 
oi&cezs,  however,  has  lately  pronounoed  this  a 
failure,  and  advised  that  it  be  disconUnued. 

The  sickness  of  persons  rapidly  transported  to 
an  elevated  position  is  probablv  due  to  diminu- 
tion of  the  quantitjr  of  oxygen  m  the  blood,  the 
tension  of  this  gas  in  the  surrounding  air  beini; 
lessened  (a  condition  of  the  system  called  by 
Dr.  Jourdanet,  anoxjfhamia).  These  who  live 
on  in  such  places  get  acclimatised,  and  the 
descendants  prove  quite  indifferent  to  a  state 
of  things  whidhgave  the  Arst  inhabitants  much 
disoondfort.  "What  is  the  nature  of  this  ao- 
dimatationP  H.  Bert  has  lately  tested  the 
view  that  the  blood  comes  to  contain  more  of 
the  substance  called  hemoglobin ;  it  is  supposed 
there  is  less  oxygen  for  a  g^ven  quantitv  of  this, 
but  the  larger  amount  of  haemoglobm  makes 
np.  He  had  an  opportuQity  of  examining  the 
biood  of  various  animals  (vicuna,  lama,  alpaca, 
stag,  sheep,  &c.),  living  above  Paz,  a  place  in 
Bolivia  more  than  12,000  feet  above  tine  sea ; 
and  he  finds  that,  when  agitated  with  air,  it  is 
capable  of  absorbing  mm  16  to  21  cubic 
centimetres  per  lOOcc.  of  air,  whereas  the 
•maximum  of  oxygen  absorbable  bv  the  blood  of 
herbivorous  mammalia,  in  low  regfums,under  the 
same  conditions,  is  cmly  about  10  to  12  per 
cent.  Thus  the  hypothesis  is  verified.  Animals 
in  hieh  positions  have  blood  with  a  higher 
capacity  of  absorption  for  oi^gen  than  that  of 
ammals  at  the  sea-level.  It  is  &owed  that  there 
are  some  other  elements  in  the  complex  problem 
of  acdimatation,  but  they  are  probably  quite 
subordinate. 

The  activity  of  some  humane  sportsmen'  may 
now  perhaps  take  anew  direction,  as  IC.  Matey 
has  lately  contrived  an  instrument  wliich, 
pointed  at  a  bird  in  flight,  like  a  fowling-piece, 
and  let  off,  gives  easily  twelve  suoooodve 
photographic  images  of  the  bird.  The  exposure 
for  each  image  is  l-700th  of  a  second; 
-^but  on  a  bright  day  it  may  be  reduced 
to  l-1300th.  If  the  series  of  images  be 
arranged  in  a  phenakisdsoope,  the  aspect  of 
a  flying  bird  may  be  reproduced  in  such  a  way 
that  the  motion  may  be  easily  analysed.  The 
principle  of  the  contrivance  is  the  same  as  that 
of  the  photographic  rovoher  which  M.  Janssen 
made  for  observation  of  the  tran4t  of  Venus. 

In  the  purchase  of  seeds,  so  common  at  this 
>aeason,  oneis  apt  to  be  deceived.  A  oocrespond- 
ent  of  the  Journal  d^AgrieuUure  Jhratiquo  re- 
-commends  a  test  which  he  has  used  for  many 
years  with  complete  success.  It  is  that  of  Jlre. 
Take  at  random  a  number  of  seeds  from  the  bag, 
say  eight.  Put  some  live  coals  on  a  shovel,  and 
deposit  each  of  the  seeds  successively  on  it.  Blow 
the  ooal,  and  watch  how  the  seed  behaves.  If 
the  combustion  is  slow,  merely  giving  off 
some  smoke,  yon  may  conclude  that  Se  seed  had 
a  damaged  germ;  if,  on  the  other  hand,  the  seed 
leaps  and  turns  about  on  the  coal,  producing  a 
dry  sound  (tao),  proportional  to  the  sise,  it  may 
be  inferred  to  iiave  good  germinative  qualities. 
In  this  way  the  proportion  of  good  and  bad  seeds 
mar  be  ascertained.  As  f^  the  larger  seeds, 
such  as  acorns  and  chestnuts,  it  is  sufficient  to 
throw  them  into  a  fire,  and  keep  them  in  view. 
If  the  quality  is  good,  this  will  be  indioited  ere 
long  by  detonation  of  the  seed. 

The  Boston  Manufacturers'  Mutual  Fire  In- 
surance Company  has  sent  its  members  a  second 
drcular  on  eleotric  lighting,  in  which  confidence 
is  expiessedin  the  safety  of  the  arc -light  <*rightly 
put  up  and  adjusted  within  t^e  limits  of  a  mill- 
yard,  under  control  of  the  manager  ;"  but  the 
poliov-holders  are  advised  '*  not  to  allow  any 
public   telegraph,  telephone,  or   electric-light 


wires  to  be  attached  to  their  buildings,  or  to  be 
so  placed  in  or  across  their  mill-yards  as  to  ex- 
pose their  property  to  the  possible  danger  of 
diversion  of  a  current  of  a  public  electric  arc- 
light  wire  outside  their  own  control,  except  such 
mres  as  are  needed  for  their  own  use,  in  con- 
nection with  the  general  service."  The  circular 
advises  that  telegraph  and  telephone  instruments 
diouldbe  placed  on  a  base  of  glass,  marble,  or 
other  insulating  and  incombustible  material,  so 
disposed  as  to  catch  the  drops  of  metal  melted 
by  an  accidental  overcharge ;  and  suggests  that, 
as  its  agents  have  often  observed  marks  of 
scorching  or  burning  of  wood-work  round  the 
switches  by  which  electric  currents  are  turned 
on  and  off,  such  switch-boards  should  be  made 
of  terra-cotta,  porcelain,  or  glass. 


L6TTER3  TO  THE  EDITOE. 


[We  do  not  hold  ourselw  rexponaxbU  for  the  rpiniont  of 
our  c  -^rrespoiUents.  The  Editor  rtapect/uUy  rtquetlt  thu  aU 
eommiinicationa  shotid  be  fravm  up  tu  briefly  as  possible.  ] 

All  eommunieations  should  be  addressed  to  the  Editob  o/the 
Bkolish  HBCHAiriG,  31,  Tavistoek^resty  Oooeni-garden^ 
W.C. 

AU  Cheques  and  Post-office  Orders  to  be  mads  Finable  to 
J.  Pximoiuc  Edwards. 

•«•  In  order  to  /acUittUe  reference^  Correspondents^  when 
speaking  of  any  Letter  previously  inserted,  xoill  oblige  by 
mentioning  the  number  of  the  Letter,  as  well  as  the  page  on 
which  it  appears, 

**  I  would  have  evoryone  write  what  he  knows,  and  aa 
muoh  as  he  knows,  bat  no  more :  and  that  not  in  this 
otily,  bat  in  all  o&er  sabjeots :  For  saoh  a  person  maf 
have  some  jiartioalar  knowledge  and  experienoe  of  the 
nature  of  suoh  a  person  or  suoh  a  fountain,  that  as  to 
other  things,  knows  no  more  than  what  everybodf  does, 
and  yet  to  iteep  a  olutter  with  this  little  plttanoe  of  his, 
will  onoertake  to  write  the  whole  body  of  physiolcs :  a  vice 
from  whenoe  great  inoonrenienoes  draive  their  original." 
—Montaign^s  Essays. 

WBLIiS'S  OOKBT— THBPIiAKBT  1CAB8 
—  YAJtl ABILZTT  OF  7  YIBGIKIS  — 
TBLB800PBS  BT  THB  OLD  KABTBB8 
— FOBTIFIED  BNaiilSH  TOWNS-BB- 
tfOYING  SPOTS  FBOBC  THB  I.BKSE8 
OF  A  TBLBSOOPE-2  UBSJB  ICINOBIS 
— aBTTINa  BID  OF  ANTS. 

[19884.1— It  may  not  be  uninterestiag  to  learn 
the  Wells's  Comet,  to  which  jou  devote  the  first 
paragraph  of  your  *'  Scientific  News,"  on  p.  78, 
will  be  about  V  north  of  Vega  on  the  night  of  the 
day  (April  7th)  when  this  appears. 

With  reference  to  BCr.  Webb's  exceedingly  in- 
teresting letter  (19858,  p.  79),  I  would  say  that  the 
idea  of  a  yery  dose  analogy  between  our  own  Globe 
and  that  of  Mars  is  one  that  I  fancy  but  few  working 
astronomers  have  entertained  lot  a  long  time. 
That  land,  water,  and  polar  ice  and  snow  figure 
among  Areographical  detail,  I  feel  pretty  well 
assured,  from  a  long  course  of  personal  observation 
of  the  planet.  When«  however,  we  come  to  study 
their  distribution,  we  do  find  a  yery  marked  dis- 
tincticn  between  the  condition  of  thinn  on  the 
Martial  surface  and  that  obtdning  here;  for 
whereas  little  more  than  a  quarter  of  the  area 
of  our  woridis  composed  of  land,  it  is  water  which 
is  in  defect  in  Mars.  Speaking  roughly,  we  may 
oall  the  Earth  one  of  Islands,  while  Bflais,  on  the 
other  hand,  is  a  home  of  inland  seas.  The  so-called 
"canals"  of  SohiapareUi  certainly  seem  to  have  no 
terrestrial  analogue  so  far  as  their  real  character 
osnbe  deciphers.  I  gather,  from  what  Mr.  Webb 
says,  that  these  are  as  permanent  as  the  other 
marldngs  on  the  planet. 

Apropos  of  variable  Stars  (letter  19860),  will  Mr. 
Baird  dFemmiU  look  at  y  Virffinis  f  The  components 
are  rated  as  being  praoticaUy  equal ;  but  we  may 
assume  that  the  position  angle  has  been  measured  in 
the  usual  way — 1.0.,  that  the  Star  which  has  the 
advantage,  however  small  in  magnitude,  has  been 
selected  as  the  initial  point.  This,  then,  would  be 
the  Northern  one  according  to  tne  most  recently 
published  position  angles.  Last  night,  however 
(March  30th),  the  Southern  Star  of  the  pair  seemed 
to  my  ^e  certainly  to  hejtut  the  larger  of  the  two. 
Ide  not  know  whether  <*  L.  L.  L.^  Gutter  19863. 
p.  80)  is  aware  that  the  famous  3}  <'Beaaolerc" 
aohroBUktio  was  in  the  possession  of  the  Bey.  A.  F. 
Padley,  of  Lincoln,  m  1861,  in  which  year  that 
ffentleman  advertised  it  for  sale.  TaUey*s  chef - 
d'cBuvre,  his  6'8in.  achromatio  {Uemoirs  of  the 
B.A.S.,  Vol.  II.,  p.  507}  is  now  in  the  possession 
of  Mr.  0.  Leeson  Prince.  F.B  A.S.,  of  the  Observa- 
to^,    Crowborough     Beacon,     near    Tonbridge 

To  answer  query  46497  (p.  90)  in  extenso,  would 
involve  an  amount  of  research  and  inyestigation 
which,  writing  on  Friday  afternoon  to  catch  the 
post,  it  is  out  of  my  power  to  bestow  upon  it. 
Speaking,  though,  off-himd,  London  was  a  fortified 


City,  while  among  fortified  towns  were  St.  Albsn*i, 
Chester,  Hull,  ijewes,  Shrewsbury,  and  (heat 
Yarmouth. 

Mr.  Corbett  (query  46526,  p.  91)  can  hiokieU  do 
nothing  to  remove  the  spots  of  which  he  oompliins 
on  his  telescope  glass.  From  his  statement  that 
this  is  "2in.  dia.,"  I  gather  that  it  mtut  be  the 
object-glass  of  the  telescope,  and  not  one  of  the 
lenses  of  the  eyepiece.  But  if  this  be  so,  I  cannot 
understand  how  or  whj[  *'  the  spots  are  a  great  in- 
convenience, when  looking  at  anything,**  inasmnoh 
as  their  sole  effect  under  such  drcumstanoes  woidd 
be  to  cause  the  loss  of  an  inconsiderable  amonat  of 
light.  Any  spots  which  show  a«  «pofo  in  the  field 
of  view  must  be  in  the  eyepiece.  Nev  soft  waah- 
leather  vriU  probably  remove  the  particles  of  diit 
producing  this  undesirable  effect ;  but  the  objective 
must  be  repolished  by  an  optician. 

In  reply  to  query  46535  (p.  91)  ttie  5lh 
magnitude  star  approximately  in  B.  A 
Oh.  52m.  49s.,  and  Dec  85''  37  25"  is  quite 
correctly  designated  2  Ursse  Minoris  inProotor*i 
*<  Atlas,*'  and  so  i^pears  in  the  GresowiA 
Catalogue.  3  Gephei  is  nearly  20°  from  this, 
and  4  Cephei  further  stilL  Prebably  the  comnlec 
of  Gairs^*  Atlas"  has  been  misled  by  the  sprawling 
of  the  oonstella^n  figures  in  the  older  ones.  In 
Bode*8  '<  Atlas,"  for  example,  Gepheus  is  aotnaUv 
kicking  the  Little  Bear  in  a  fashion  of  which  I  need 
say  no  more  than  it  is  the  most  insulting  Ihst  etn 
possibly  be  conceived ! 

Has  <«  Negs  "  (query  46541,  p.  91)  tried  castor- 
oil? 
▲  76UOW  of  the  Soyal  Aatronomioal  Society. 


SBLBNOaBAJPHIOAL— PLIKIUS. 

[19885.]— On  comparing  the  three  drawmn  yon 
have  lately  published  of  the  walled -plain  Flmios, 
one  cannot  out  feel  the  importance  of  studjfing  thii 
formation  more  closely.     It  is  impossible,  it  seems 
to  me,  to  ooncUiate  Schmidt's  drawing  with  those 
of  Elger,  and  also  with  mine,  were  1  to  send  the 
one  Itook  on  March  26. 1882.    Blger's  two  draw- 
ings agree  fairly  welL  The  western  crater  is  entne, 
or  nearly  so,  and  the  eastern  one  is  open  towards 
the  soutn,  though  somewhat  broken  on  the  north. 
My  observations  agree  with  Elger*s,  with  these 
smaU  differences:    Ist,  the  N.  borders  of  both 
craters  are  formed  l^  separated  masses  of  rocks 
disoonnected  on  each  side  from  the  rest  of  the 
craters.    2nd.  The  plateau  N.  of  these  cratenii 
wider,  being  two-thirds  of  the  width  of  the  two 
craters.    3ra.  The  E.  border  of  the  W.  crater  does 
not  ma  straight  S.,  giving  to  this  crater  the  form 
of  an  inverted  (i;  but  turns  to  the  ri^t  and  partly 
encompasses  the  eastern  crater,  leaving  an  open- 
ing of  only  about  one-third  of  its  oiroumfereoee. 
These  differences  can  very  easily  be  accounted  for. 
But  what  of  Schmidt's   drawing  P    No  donbt  it 
was  exact  when  made;  but  could  Plinius  be  thu 
drawn  at  present  P    Both  craters  are  quite  open  on 
theN.,  both  an  thickly  bordered  on  the  S^  ud 
neither  is  connected  with  the  plateau  on  the  N., 
which  plateau  has  quite  lost  its  present  shape.   It 
is  to  be  hoped  that  observers  will  have  aneyeon 
thisobject.    I  may  add  that  the  *<  smaU.  bat  veij 
distinct  craterlet,*'  spoken  of  by  Mr.  Blger  in  hu 
letter  19814,  was  seen  by  me  for  the  flnttiinooa 
May  25, 187L    It  was  alK>  weU  seen  on  Janutfy 
25, 1882.    It  occupied  the  place  of  figure  4  in  Mr. 
Elger*s  drawing  of  January  25,  1882. 

0.  O^Tidlbert. 


[19886.]— Ov  Jan.  26, 1882,  the  oleft  p  \ 
running  from  deft  Ariadnns^  passniic  s*P*; « 
craters  0,  h,  and  s,  and  reachmg,  in  a  straight  Ens, 
the  B.  branch  of  Hyginus  deft.  From  the  valley 
where  this  branch  of  deft,  Hyginus,  is  gensr^ 
seen  to  end,  it  was  seen  dimbing  the  E.  side  of  the 
mountam,  crossing  the  plain,  and  was  lost  amoog 
the  rocks  beyond.  The  daft  X  Triesneoker  reaohei 
the  prolongation  of  Hyginus  deft,  where  it  crosses 
the  plain. 

Feb.  22,  1882.— Observed  Messala.  Poaod  a 
ring  on  centre,  three  small  craters  8.B.  of  oentse, 
three  hillocks  W.  of  centre,  and  a  ridge  ranning 
from  centre  southward.  Various  other  hiliooks, 
two  craters  on  the  S.W.,  and  a  semi-ring  on  the 
S.E.,  iHiose  fioor  was  whiter  tiian  the  floor  of 
Messala. 

February  23, 1882.-Obsflrved  Atlas.  The  dsft 
which  crosses  slantingly  the  S.W.  portion  of  the 
floor  was  seen  prolonffcid,  in  a  nearly  straight  line, 
about  as  much  outside  the  crater  as  it  is  long 
inside.  The  northern  cleft  was  seen  running  from 
a  crater  on  the  N.W.  of  the  fioor  to  the  eastern 
rampart,  and  having  the  form  of  an  8.  Thii  is 
really  a  deft,  and  is  quite  distinct  firom  a  ndga 
running  along  a  portion  of  its  N.E.  side.  A  good 
many  other  details  were  seen  on  tiie  floor. 

0.  Oandlbert. 


POSITION  OF  FI^T. 

[19887.1—1  SHOULD  be  the  first  to  aoknowfedfls 
he  more  perfect  «*  aU*theadjaitmenta*'ar«w  the 
.  IwasBnxious,however,topointouttlatth0ie 


that  the 
better. 


Afril  1,  1882. 
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iras  no  optiotl 


nifrf  for  the  flat  to  be  in  the 
ezkct  azifl  of  the  tube,  but  that  this  was  neverthe- 
laaitt  proper  place.  Ibes  to  thank  Bev.  N.  D. 
Oo^rey  (19862,  p.  80)  for  his  method  of  perfectlne 
this,  that  the  refleotion  of  the  flat  should  be  centnu 
in  tlM  mirror,  and  idfo  central  when  a  stop  is  used. 
ICoe  ire  perfectly  so,  and  also  when  the  stops  ore 
ins  frame  6in  beyond  the  tube,  which  I  find  is 
betttr  than  in  the  tube  itself.  If  this  is  Mr. 
Hai«i*s  difficulty,  he  cannot  have  a  better  mode 

of  otsroomiDff  it.  

Fordingbridge.  T.  Weatlake. 

ASTBOKOBQOAI.  — DOUBLE  STABS:  3 
DBLPHINI,  PIAZ.  XXm.  100-101-2: 
OANCSI— THB  QBOUP  OF  STABS  2 
OAXBLBOPABDI. 


}.]— Allow  me  to  tender  my  thanks  to  Mr. 
Bmoham  for  correotixiff  me  in  my  observation  of 
i  DelphinL  It  is  phun  this  douUe  is  far  beyond 
ths  eapabilitiea  of  any  8iin.  mirror  or  refractor  at 
tbe  prssent  time.  I  hare  a  few  observations  of 
Bsoi  zziii.  100-101.  I  give  them  as  inserted  at 
the  time  of  observation,  hoping  they  may  be  of 
Mme  interest  to  tome  of  your  readers.  *'  Oct.  17, 
1881.  Air  Arosty  and  fluttering,  but  dear.  I  care- 
folly  eiamined  this  group,  and  obtained  the 
foUowing  results  :-~Aa  was  seen  as  a  double ;  but 
onlj,  I  suppose,  because  I  knew  it  to  be  so.  B  C 
wii  seen  aouble  with  some  difficulty,  owing  I 
nppose,  to  the  duskinesa  oi^e  companion.  F,  D, 
and  E  were  easy.    G  was  seen  only  at  times ;  but 

00  mistake  about  its  ezistenoe.  I  used  a  single 
leni,  power  +  200.  Deo.  15,  I88I.— 101  Gassio- 
peie :  The  companion  to  A  was  well  seen  before 
dark;  position  +  330''.  A  Barlow  eyepiece  helps 
muh.  A  light  fog,  air  very  good.  Powers  250, 
550.  785,  and  900  +.  Dec.  16, 1881. -Air  frosty 
aad  tremnlouB.  101  Gassiop.,  companion  to  A, 
seeaneariy  as  well  aa  last  night,  p.  330°.  +.  The 
n.p.  star  of  7*5,  mag.  14.  was  seen  at  5h.  30 m. 
looal  time— i.«.,  before  dark.  January  10,  1882.— 
Hie  oompanion  of  A  seen ;  so  also  the  companion 

Pending  ihe  aaawer  of  Mr.  Webb  to  the  question 
of  Mr.  Mills  (let  10488,  No.  872,  p.  326.  Enol. 
ICece.)  with  regard  to  Z  Cancri,  I  give  to  Mr.  Mills 
the  results  of  my  experience.  March  11, 1882.— 
^Cancri  divided  with  5iin.  aperture.  March  15, 
1882.— 3iin.  side  aperture,  star  not  round;  4Ln., 
star  Mg-ahaped ;  4iin.,  well  elongated,  nearly  in 
oootaa ;  5in.,  divided  with  a  very  fine  black  line 
brtween  the  discs.    Air  very  good. 

Hm  group  2  Cameleopardi.  "  B.  M."  (Eno. 
Mkb.,  No.  874,  p.  376).  gives  a  field  of  the  group. 

1  observed  it  with  the  following  results :— Dec.  4, 
1881.— Saw  2  double;  6  was  doubtfuL  There 
wsre  sparkling  here  and  there,  between  C,  D,  6 
ud5.  Where  <«B.M."  has  placed  a  cross  near  B 
I  «w  a  star.  8,  and  on  this  occasion  I  record  8  as 
flU7  as  5.  Dec.  8, 1881.— Saw  2  double,  6  doubt- 
fol.  Sparkling  here  and  there  between  0,D,  6 
tad  5.  8  waa  as  easy  as  5.  Dec.  24, 1881.— Ob- 
lervBd  the  group  2  Gameleop.  The  air  was  so  bad 
tbat  neither  of  the  two  doubles  were  seen  as  such. 
It  was  difficult  to  find  a  focus.  I  saw  G,  D,  1,  2, 
3, 4, 5,  and  8.  ^th  me  6  is  very  doubtfuL  with 
tny  power.  B  has  a  companion  n/.,  and  2  is 
*»M«,  /».,  +  60«,  6  or  7.  0.  GNtudibert. 


BT7LBS  FOB    VUSmiNQ   THB   FOOI   OF 
LBNSBS. 

(19889.]— Iv  we  have  a  convex  lens,  our  first 
wiah  is  to  know  its  focal  length,  or  the  distance  of 
that  point  behind  it  in  which  the  rays  it  transmits 
•n  compressed  into  the  smallest  possible  compass. 
The  most  natural  wav  of  finding  this  quantity  is 
to  take  a  card,  hold  the  lens  in  front  in  sunlight, 
ttd  shde  it  to  and  fro  untU  the  smallest  disc  of 
li^is obtained.  This  is  the  focal  point,  and  its 
dutanoe  from  the  lens  is  the  focal  length.  The 
jsintity  BO  found  is  termed  the  solar  or  principal 
ml  length,  and  is  tiie  standard  by  which  we 
tompaiethepoweiBofleoses.  The texms^'f ecus" and 
"iooallengta"  are  used  indiscriminately,  and,  when 
vsipeak  of  a  lens  having,  say,  lOin.  focus,  we 
■esa  that,  if  held  towards  ue  sun,  it  would  form  a 
aolat  isiage  at  lOin.  distance  behind  it. 

Tliis  is  a  pnctioal  way  of  finding  the  required 
fuaiitjr,  but  we  can  also  determine  the  result  by 
cklcokaon,  provided  we  know  certain  things  con- 
cening the  lens  we  are  using.  These  are:  first, 
the  radii  of  the  spherical  surfaces  of  which  our 
Iflu  is  a  part ;  ana  second,  the  refraetivejooweT  of 
^t  f^  of  which  the  lens  is  made.  For  every 
Jeoes  of  glass,  there  is  a  refractive  index,  con- 
■sting  of  a  whole  number  and  a  decimal  fraction ; 
cat  away  the  whole  number  and  the  remaining 
Stomal  part  is  the  refractive  power.  This  is  the 
■usiare  of  the  action  of  the  glass  upon  rays  of 
0^  and  it  must  be  known  bdore  any  focal  cal- 
cuatioDs  can  be  made.  For  convenience,  this 
Bu&ber,  whatever  it  may  be,  shall  be  denoted  by 
»;  1st  B  be  the  front  radius,  r  the  back  ditto,  and 
r  ths  principal  focus ;  then  the  fundamental  focal 


equation  is  F  «  B  .  r  .  /  (R  +  r)  ».  Or.  put  in 
words :  Divide  the  product  of  the  radii  oy  their 
9um  multiplied  bv  the  refractive  power.  This 
applies  to  the  double  convex  lens ;  but  the  rule  for 
the  double  concave  is  exactly  the  same,  only  F 
must  be  oalled  negative,  because  its  focus  will  be 
unreal. 

If  one  Burfaoe  be  flat,  the  equation  becomes  F  = 
R/n;  or  divide  the  radius  by  the  refractive 
power.  Hence  the  focus  will  be  real  or  unreal, 
according  as  the  radius  is  convex  or  concave. 

When  one  surface  is  convex  and  the  other  con- 
cave we  must  take  their  difference  instead  of  their 
sum  in  our  divisor ;  that  is,  the  equation  is  F  = 
B  .  r.  /  (B  (/>  r)fi.  If  the  convex  radius 
exceeds  the  concave,  or  B  is  greater  than 
r,  the  lens  will  be  a   concavo-convex,  and  will 

give  a  negative  focus ;  but  if  the  convex  is  the 
»8er,  it  will  be  a  meniscus,  and  will  give  a 
positive  focus.  It  will  perhaps  be  advisable  to 
exhibit  these  results  in  a  uibular  form  with  a  figure 
corresponding  to  each.  The  upper  or  +  (posinve) 
sini  relates  to  the  first  form,  and  shows  the  focus 
wul  be  real,  while  the  lower  or  —  (negative)  sign 
relates  to  the  second  or  concave  lens,  and  denotes 
that  the  lens  has  only  an  imaginary  focus. 

Tablb  of  Fooal  Valubs. 

B,  Front  radius ;  r,  back  radius ;  F,  principal 
focus ;  n,  refractive  power. 
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Next,  we  will  assume  that  it  is  required 
to  produce  a  lens  of  given  focus,  by  curves  hav- 
ing a  given  relation  to  each  other,  and  of 
glass  whose  refractive  power  has  a  known  value 
(»).  Let  the  ratio  of  the  front  curve  to  the  back 
one  be  B :  r  : :  oil,  or  B/  r  =  ^.  Then,  if  F,  q 
and  n  be  given,  B  a  F  (9  +  1)  n,  and  r  =  JEt /f,  for 
the  double  convex  or  concave  form. 

For  the  meniscus  we  shall  have  (since  9  is  in  this 
instance  less  than  1),  B  (positive  or  convex)  =  F 
(1  -  q)n,  and  r  (negative  or  concave)  es  B  /  9. 

For  the  concavo-convex,  q  is  greater  than  1, 
because  the  front  radius  is  the  greater,  and  B  (as 
before)  =  F  (f  -  1)  't*  and  r  fas  before)  =  B  /  f . 

Let  us  illustrate  these  rules  by  one  or  two 
examples. 

Ex. — A  double  convex  lens  is  made  of  glass, 
whose  refractive  power  is  '52  :  its  radii  B  and  r  are 
4  and  12  respectively :  what  is  its  focus  ? 

F  =  (4  X  12)  ^  (4  +  12)  -52  =  5-77. 

If  the  second  radius  r  had  been  ooncave  (thus 
making  it  a  meniscus),  what  would  have  been  its 
focusP 

F  «•  (4  X  12)  -f-  (12  -  4)  -52  =  11-64. 

Ex.— it  is  required  to  find  the  radii  in  the  pro- 
portion of  1  to  3  of  a  meniscus  lens  of  lOin.  focus, 
the  material  being  fiint  glass,  having  a  refractive 
power  of  0  6  ?    Here  B  :  r : :  1  :  3,  that  is  0  =  I. 

B  (positive)  »  (1-  })  -6  x  10  =  4.  r  (negative) 
=  4  X  8  s  12. 

Supposing  it  had  been  required  to  form  a 
concavo-convex  lens  of  lOin.  negative  focus,  with 
radfi  as  4  to  1  out  of  the  same  material,  we  uiould 
have:    B  (positive^   =  (4  -   1)  -6  x   10  s  18. 


r  (nwative)  =  18  /  4  =  4-6. 
WhiBrothel 


two  sides  of  a  lens  vary  in  character, 
I  have  assumed  that  the  convex  is  the  front  sur- 
face ;  but  if  the  lens  be  nversed,  it  will  not  alter 
its  action,  and  the  focal  length  in  the  two  cases 
may  be  taken  as  equal.  It  is  not  accurately  so, 
but  in  these  ap^roxmiate  formulae  it  is  not  necessary 
to  take  the  thicknesH  into  account.  In  my  next 
paper  I  will  deal  with  conjugate  foci.         O.  V. 


TO  "  TEKPUS." 

ri9890.]-Iv  reply  to  <*  Tempus "  (letter 
19863).  I  do  not  recommend  amateurs  to  open 
brass  holes,  but  make  them  to  the  pivot.  My 
reasons  are  that  when  the  verge  is  in  the  turns, 
it  would  (I  think)  be  easier  for  the  amateur  to 
make  a  nice  small  pivot,  finish  and  polish,  with- 
out having  continually  to  remove  the  carnage  to 
offer  it,  to  the  bottom  hole  espedally;  he  can 
make  his  hole,  as  explained  in  **How  to  put  a 
Hole  to  Ck>ck- plate  "  without  losing  his  Position ; 
the  bottom  hole  he  will  find  more  difficult,  but 
with  a  little  practice  he  will,  I  think,  succeed. 
If  he  drills  the  hole  through,  puts  in  a  bush  with 
the  hole  drilled  in  centre,  1  don't  think  he  will 
lose  his  position  at  the  bottom  hole,  Tou  see, 
I  want  him  to  finish  his  verge  without  removing 
lit  from  the  turns;  he  can  do  it  which. way  he 


thinks  is  easieet.  The  holes,  too,  are  i^erally 
worn,  and  I  find  that  new  holes  are  an  improve- 
ment in  escaping.  I  forgot  to  mention  ^at  he 
must  generally  8hort«n  the  pallets  of  the  verge ; 
this  may  be  safely  done  by  making  a  narrow  saw- 
cut  in  a  piece  of  hard  wood,  letting  the  pallet  rest 
on  the  outside  of  the  cut.  When  he  files  it  with  a 
fine  file,  he  will  find  the  pallet  will  bite  against 
the  sides  of  the  cut  and  hold  firm ;  only  he  must  be 
careful  not  to  file  it  too  much,  and  see  that  he  does 
not  leave  any  burr  on  the  face  of  the  pallet. 

I  am  not  a  self-taught  man :  but  I  admit  that 
some  of  my  instructions  are  original,  as  I  thought 
it  would  be  easier  for  a  beginner. 

I  do  not  recommend  interfering  with  the  balance. 
I  think  the  amateur  will  get  taken  in  if  he  tries 
some  of  the  old  balances,  they  aro  generally  pretty 
hard. 

What  part  of  the  cleaning  did  I  neglect  ?  I  do 
not  want  to  take  up  moro  room  in  this  paper  than 
is  necessary. 

I  suppose  I  began  at  the  wrong  end;  but  I 
thought  I  would  begin  at  the  escapement,  and  go 
ri^t  through  the  watch,  to  the  best  of  mv  ability. 

I  shall  be  only  too  pleased  for  any  workman  to 
criticise  what  I  write ;  and  if  he  can  offer  m 
better  or  easier  method,  why  not  do  so  ?  It  would 
help  to  make  my  articles  moro  complete. 

A  Fellow  Workman. 


ICODBIa.STBAK-BOAT  BOIIiBB. 

[19891.]— "E.  L.  P."  (19846)  has  given  a  very 
good  idea  for  increasing  the  heating-surface  of 
model  boilers.  May  I  also  give  one  which  I  have 
tried  and  found  to  answer  very  well  indeed?    It 


consists  of  a  corrugated  furnace  instead  of  usiag 
tubes,  and  though  it  might  not  answer  in  a  large 
boiler,  works  well  in  a  modeL  If  sheet  brass  m 
thickness  of  a  new  farthing  be  used,  the  bending 
will  be  found  an  easier  matter  than  fitting  tubes. 
The  following  drawhig  will  explain  better  than  m 
long  descriptton.  F.  G.  B. 

PANOBAICIO  SUDBS  FOB  THB  XAaiO- 
liANTBBN. 

[19892.]— SoXB  twentv  years  ago,  when  I  was 
an  assistant  engineer  in  India,  I  invented  aad 
patented  a  panoramic  camera,  but  other  matters 
engaged  my  attention  at  the  time,  and  besides, 
stranoe  to  say,  a  patent  was  taken  out  in  England 
by  a  Mr.  Johzuton,  for  acamera,  made  on  the  same 
principle  as  mine ;  some  few  years  after  this  I 
improved  on  the  invention,  and  when  on  leave  in 
Enffland,  I  had  a  camera  made  in  London,  whidi 
toox  two  pictures  simultaneouslj :  these  pictures 
wen  stereosoopio,  snd  each  took  m  a  view  of  180 
degrees.  This  instrument  was  exhibited  at  one  of 
the  London  Photographic  Society's  meetings, 
and  was  examined  with  some  interest.  It,  how- 
ever, was  too  expensive  for  general  use,  and  a 
neoutl  stereosoope  had  to  be  made  for  it ;  be- 
sides, it  was  rather  unwieldly,  being  about  a  yard 
wide.  It  was  also  somewhat  complicated,  owing 
to  the  ftMt  that  the  collodion-plates  had  to  be  flat, 
whereas  the  pictures  produced  by  the  lenses  were 
circular.  I  ixuslose,  for  the  Editor's  ixupection,  a 
picturo  taken  by  this  instrument,  a  view  of  Fal« 
mouth  Harbour ;  this  view  takes  in  an  angle  of 
180  degrees,  so  that,  looking  at  an  object  repro- 
sented  on  the  left  of  the  picturo  and  then  at  aa 
object  on  the  right,  the  spectator  would  have  to 
turn  **  right  about  face." 

In  these  days  of  gelatine  filoiB,  and  gelatine 
paper,  a  camera  comd  be  made  of  very  simple 
dpsign,  as  the  films  or  paper  would  adapt  them- 
selvee  to  any  curve ;  besides,  the  gelatine  being  so 
much  quicker  than  collodion,  no  clockwork  (wniok 
was  a  feature  of  Mr.  Johnston's  camera)  would 
be  required,  as  one  sweep  of  the  lens  would  pro- 
duce the  picturo. 

The  principle  of  the  panoramic  camera  will  be 
understood   oy   the    rollowing    illustration:—!  f 
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wo kolds  fingla  leni  betwom  the  flnt  finscr  and 
thumb  (holdinff  by  the  rim),  and  ntiog  these  aa 
pireta.  .waoan  torn  the  lens  round  its  mameter  in 
any  dueetion ;  now  hold  it  near  a  wall  opposite  a 
window,  so  that  a  piotnre  of  the  window  is  pro- 
dnoed  on  the  wall ;  it  will  be  found  that  we  can 
torn  the  lens  through  a  considerable  angle  ronnd  its 
▼srtioal  diameter  without  moTing  the  pictore  that 
it  produoei.  In  the  same  way  it  can  be  shown  that 
there  is  some  Tertieal  line  between  the  two  lenses 
of  the  ordinary  oombination  used  for  portraits,  round 
which  the  oombination  may  be  turned  through  a 
■mall  angle  without  the  least  interfering  with  the 
picture  it  produces. 

In  my  camera,  I  used  small  oombination  lenses 
by  Boss,  fooQS  about  3in.  (to  baek  lens),  front 
koa  mbout  i^in.  diameter,  back  about  l^in. 

In  order,  then,  to  make  a  panoramic  camera  suit- 
able for  gdatine  films,  we  should  haTo  to  ascertain 
1iie*'nentralazis,*'  as  we  might  term  it,  of  our 
oombination  lenses. 

This  is  easily  ascertained  by  experiment.  Now 
mearare  the  distance  from  this  neutral  axis  to  the 
image  of  a  distant  object  produced  by  the  lens  on 
%  sheet  of  paper  or  ground  glass.  This  distance 
will  gire  the  radius  of  the  cur^e  of  the  gelatinib 
film,  and  the  dark  slide  must  be  made  to  this 
curre.  The  oamesa  would  hare  to  be  made  of  a 
fan  shape ;  that  is  to  say,  the  top  and  bottom 
would  be  of  this  shape,  the  sides  Deiii|;  yertioal. 
The  upex  or  hAndle  of  the  fan  would  have  to  be 
out  ofTso  as  to  allow  of  the  lens  being  placed  there. 
The  lens  nrast  work  between  pirots  aboTe  and 
below,  these  pivots  being  exactly  in  the  neutral 
axis :  and  of  course  some  arrangement  will  have 
to  be  made  to  allow  the  lens  to  turn  freely  without 
admitting  the  light.  The  circular  part  of  the  fan- 
shaped  camera  must  be  left  open  to  receive  the 
curved  dark  frame.  Now  suppose  the  lens  to  be 
placed^in  positfon  between  the  pivots :  we  attach  a 
tin  tube  to  th#haek  lens  of  the  combination  inside 
the  camera,  the  tube  being  of  such  a  length  that 
the  end  farthesti^  ftom  the  lens  will  be  within  a 
shoxtdtstanoe— say,  half  an  inch— from  the  sensitive 
film.  How  imagine  the  tube  to  be  squeezed  together 
sidMmya^  beginning  gradually  at  tne  end  attached 
ta  the  MOB  and  working  towards  the  other  end ; 
we  ami  ajyieeze  it  so  that  the  free  end  will  be  a 
mere  slit  sny,  a  quarter  of  an  inch  wide,  and 
about  3iB*;high,  or  about  the  width  of  the  pictdre 
we  wish  to>mke. 

All  the  light  from  the  kos  will  have  to  pass 
throng  this  slit,  and  as  the  lens^is  turned  in  any 
direction,  the  slit  passes  over  ^  sensitive  surface. 

All  that  is  necessary  to  take  a  aicture  is  to  place 
the  sensitive  film  in  the  dark  slide  (the  film  will 
adapt  itself  to  the  curve),  place  the  dark  frame  in 
the  camera ;  then,  with  one  motion  of  the  hand« 
turn  the  lens  through  the  whole  angle  that  it  can 
turn,  and  the  picture  is  taken. 

The  picture  X  send  as  an  example  was  taken  on  a 
ooUodion  pkie.  The  lenses  above  described  were 
■topped  down  to  about  itn.,  and  the  slit  was  about 
jlin,  wide,  and  the  whole  was  taken  in  about  two 
■eoonds;  with  gelatine  films,  of  course,  more 
■topping  down  of  the  lenses  could  be  dona  and  a 
nanower  slit  used,  so  as  to  obtain  a  microscopic 
piotuM. 

Transparencies  printed  from  negatives  so  obtained 
oouldxmly  be  exhibited  in  the  magic-*  lao tern  bit  by 
bit ;  but  this  is  much  better  than  the  peep-show 
views  we  are  accustomed  to.  If  it  were  net  for 
difficulties  about  lighting,  there  is  no  reason  why 
the  principle  of  the  moving  lens  should  not  be  ap- 
pliea  to  the  lantern,  so  that  we  could  see  the  whole 
panorama  at  once.  The  above  is  a  mere  verbal 
sketch,  but  I  oould  easily  make  drawings  or  give 
further  details  if  the  subject  ia  considered  of  suffi- 
cient interest. 
Garelochead,  N.B.  M.I.O.E. 

WATOH  KAmspjiiNaiva. 

[19893.J— Thb  subject  of  fitting  maiosprings  to 
watches  is  one,  I  think,  which  has  reeoived  but 
■cant  attentien  in  the  columns  of  the  English 
Meghavio.  OocMionally  qnerise  and  answers  of  a 
desultory  kind  have  been  published,  but  little  of  a 
oomnrehiBnsive  character,  which  dealt  with  the 
worjk  of  maanspringing  in  all  its  phases.  The 
■nbject  is  one  of  paramount  importance  to  all 
watch-repairers,  and,  in  a  remote  way,  to  watch- 
wearers.  I  am  induced  to  take  this  subject  up  for 
the  reason  previously  mentioned,  and  that  because 
information  is  so  frequently  sought  as  to  the 
manner  of  fitting  new  springs  to  watches.  Although 
I  take  it  that  the  majority  of  these  queries  emanate 
from  "  outsiders,"  I  stiU  think  that  much  informa- 
tion may  be  imparted  to,  and  be  welcomed  by, 
those  who  are  beginners  in  the  trade,  and  have  only 
iust  come  within  the  *'  pale."  In  these  days  of 
half-and-half  apprenticeship,  when  many  young 
lads  are  in  a  measure  left  to  their  own  resources 
to  «*pick  up"  what  Uttle  knowledge  may 
be  gleaned  by  observation  rather  than  actual 
te^jhmg,  a  few  words  of  practical  instruction 
and  advice  may  serve  to  help  a  few  of 
the  Uune  dogs  over  the  stiles  of  difficulty  they 
meet  with  at  almost  every  turn  in  their  daily  work. 


When  it  ia  consideTed  how  large  a  part  the  main- 
Bprint;  plays  in  the  eeonomy  of  a  watch,  seeing 
tnat  it  is  the  life,  so  to  speak,  thereof,  it  will  net, 
I  think,  be  oocnpying  space  uselessly  if  a  little 
dose  study  of  its  action,  mode  of  fittmg,  relation 
to  the  banel,  some  cauass  of  breakages,  advantage 
and  disadvantage  of  stopwork,  and  the  benefit  of 
■liding-olickB,  m  made. 

It  will  be  necessary  to  set  before  the  reader 
figures  of  the  various  forms  of  hooking  and  attach- 
ment of  the  ends  of  the  mainsprings  to  the  barrels. 
I  apprehend  ttat  the  treatment  of  such  queetions 
as  these  may  to  many  appear  needless  ;  so  to  those 
I  would  say,  Pass  it  by.  The  foUowing  examples 
of  spring-hookinff  will  show  the  various  forms  now 
in  ffenend  use.  References  will  be  made  to  them 
as  I  proeeed.  Until  a  comparatively  reeent  period 
only  about  two  forms  of  hooking  were  in  vogue, 
and  these  are  depicted  in  Figs.  1  and  2.    Fig.  1, 
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with  the  hook  made  of  steel,  riveted  to  the  end  of 
the  spring,  and  fitting  loosely  in  a  coirespondiztgl^ 
shaped  siperture  in  the  barrel  ring  or  nm  as  it  is 
soxastimes  called  ;  the  hook  being  sloped  and 
undercut  to  the  ^ull  of  the  spring,  and  the  face  of 
the  hole  sloped  m  like  manner,  thereby  insuring 
that  the  hook  be  not  pulled  out  when  tne  tension 
is  on  the  sprinff .  In  Fig.  2,  the  hook,  instead  of 
being  attached-io  the  spring,  is  screwed  or  riveted 
in/^e  barrel'^ring,  and  its  protruding  point  under- 
cut a  little  to  catch  and  hold  the  sprmg,  which,  it 
will  be  seen,  has  a  hole  made  in  its  extremity. 
Each  of  these  forms— as,  in  fact,  do  all  the  others 
—have  their  advocates,  and,  all  thin|p  duly  con- 
sidered, not  without  reason,  although  it  cannot  be 
denied  that  a  given  make  of  hooking  may  be  quite 
unsnited  to  a  given  make  of  barrel.  There  seems 
to  be  no  rule  as  regards  this — various  makers  select- 
ing whichever  form  pleases  them  best.  This,  then, 
brmgs  me  to  the  desired  point,  i.e.,  which  form 
of  hooking  is  best  for  this  barrel  or  that. 
In  modem  lever  watches  one  more  frequently  finds 
the  hook  fixed  in  the  barrel,  and  where  the  hook  is 
made  of  good  brass,  ef  a  consistent  strength,  and 
properly  fitted  and  shaped,  no  form  of  hooking,  to 
my  mind,  is  safer,  in  practice  it  is  frequently 
found  that  with  the  form  of  hooking  in  Fig.  1  the 
spring  breaks  close  to  the  riveting.  One  reason 
being  that  the  end  is  not  properly  softened ;  and 
the  other,  that  enough  room  in  the  hole  is  not  left 
to  accommodate  the  swell  of  the  rivet  when 
hammered  over.  In  consequence  of  which,  the 
metal  round  the  hole  is  unduly  strained,  and  a 
fracture  there,  sooner  or  later,  results.  My  prac- 
tical readers  will  endorse  what  I  say  of  this  form 
of  hooking,  that  even  when  the  barrel  has  been 
adapted  to  the  hook-on-spring  style,  the  hook-on- 
barrel  has  been  substituted  for  it,  because  it  has, 
from  one  cause  or  another,  failed  to  hold  securely. 
This  is  evidence  that  the  hook-on-barrel  style  is 
more  reliable. 

I  hold  that  this  form  is  best,  but  with  this  pro- 
viso, that  the  hook  is  properly  fitted.  Frequently, 
from  want  of  careful  fitting,  the  hook  **  draws," 
and  a  new  one  is  needed.  I  will  speak,  further  on, 
upon  the  subject  of  fitting  these  nook»,  as  it  is  to 
yonn^  hands  a  source  of  frequent  trouble  and 
vexation.  In  all  the  better  and  middle-class  of 
Geneve  watches  the  form  of  hooking  is  as  in  Fig.  2, 
where  the  hole  is  made  in  the  spring,  and 
the  hook  fixed  in  the  barrel.  In  some 
of  the  cheaper  grades  of  these  watches,  as 
also  in  some  of  the  lower  class  Americans, 
the  forms  of  hooking  are  as  in  Figs.  6  and  6, 
whilst  Figs.  3  and  4  represent  respectively  the 
better-class  American  and  the  English  Company's 
styles.  Taking  these  examples  in  the  order  here 
described,  we  have  in  Fig.  5  a  very  rough  and 
ready  form,  which,  althoui^h  poasessea  of  strong^ 
and  reliability,  is  certainly  a  very  bungling  way  of 
attaining  that  end.  In  this  case  either  a  pin  is  fixed 
in  the  barrel  ring,  against  which  the  short  piece  of 
spring  is  dmwn  by  the  hooked  end  of  the  main- 
spring, or  a  slot  is  cut  in  the  barrel-ring  which 
answers  the  same  purpose.  The  same  remarks 
will  apply  to  Fi^.  6,  excepting  that  in  this  instance : 
the  short  piece  is  riveted  to  the  spring  instead  of 
being  merely  caught  up  by  it.  The  action  of 
hooking  up  is  the- same. 

In  Fig.  3  we  find  the  same  principle  carried  out 
in  a  neater  and  improved  form ;  but,  to  the  ordinary 
English  workman,  more  particularly  in  the  pro- 
vinces, this  form  of  hooking  is  hardly  practicable, 
I  inaamueh  as  very  few  indeed  keep  spnngs  of  that 


make  iu  their  stocks,  and,  as  far  as  I  know,  ac 
punching  tool  for  the  purpose  of  prodaoiiigttw 
tang  from  the  subetance  of  the  spring  hss  yet  bsm 
brought  out  by  trade  tool-makers  orvs&don.   If 
these  springs  get  broken,  eomparatively  few  wock- 
men  take  the  trouble  to  procure  a  new  spring  <rf 
the  same  sort:  they invariaUy  take  aaoniinsiv 
lever  or  strong  G^eve  spzing  and  rivetamtsll, 
narrow  piece  of  spring  to  its  end,  or  break  oS  tfaa 
portion  of  the  original  spring,  as  repcessatsd  in 
Fig.  3,  and  rivet  that   to  the  new  one.    Tbii 
practice  is  bad,  because,  either  from  the  tint- 
head  projecting,  or  owing  to  the  thickness  of  the 
additional  piece  of  spnng.  valuable  roomisosoa. 
pied  to  little  purpose.    However,  one  or  two  ad- 
vantages accrue  to   this   form  of  sprbg,  which 
greatly  outweigh    objeetions    on    the  soois  of 
replacme  if  broken.  These  are  that  the  pnbaUlity 
of  "  blocking  "  by  undue  friction,  and  the  ohsnoe 
of  the  spring  giving  way  at  its  hooking-up,  axe 
reduced  to  a  minimum.    In  Fig.  4,  wehavsths 
English  Company's  form  of  hooking  or  pivoting, 
as  it  may  more  correctly  be  called. 

In  conjunction  with  their  patent  sliding-eliek^ 
this  form  of  attachment  has  little  or  no  f aut  to  h» 
fr>und  with  it  ,*  all  that  is  needed  to  insure  safstjr 
beiogthat  the  pivots  be  properly  set  in  the  bszzM- 
bottomand  the  cover.  Blocking  of  the  spring  in 
the  barrel  is  impossible  with  these,  as,  after  wind- 
ing, the  returning  dick  allows  release  to  the  spring. 
If  the  spring  gets  broken,  the  small  pivotedTpisoe 
may  readily  be  riveted  on  a  new  one.  Thai  Isr  I 
have  endeavoured  to  put  before  my  readers  the 
prevailing  modee  of  hooking  among  vratehmaken 
of  the  present  day.  I  will  not  say  more  as  to  th«r 
merits  or  demerits,  as  each  in  its  proper  ptaos 
serves,  for  good  or  bad,  the  purpofle  for  wh^  it 
was  intended. 

It  is  needless  for  me  to  enter  into  a  loageouss 
of  instructions  as  to  the  manner  of  maang  tlM 
various  forms  of  hooking,  as  anyone  having  sfm 
a  very  slisht  knowledge  of  the  use  of  a  file  conld 
make  and  shape  as  required.  In  fitting  the  hook, 
as  in  Fig.  1,  the  rivet  should  be  kept  well  forwaid 
to  its  face,  to  prevent  the  point  or  edge  of  the  hook, 
rising  above  the  surface  ox  the  barrel  ring,  as  tks 
spring  is  woundup.  Should  this  ooonc,  and  not 
be  corrected,  the  chain  maybe  forced  outwards» 
and  catch  up  in  the  potence  *' chain-hoUow," 
thereby  stopping  the  watch. 

Apart  from  ue  subject  of  hooking,  there  an 
other  matters  having  a  bearing  upon  the  subject  of 
mainspringing,  which  are  of  great  importance  to 
correctness  of  fit  and  proper  working,  and  the  Qni 
of  these  which  I  will  treat  of  is  the  before-Bien- 
tioned  *  *  blocking."  By  **  blocking,*'  I  mean  that 
state  into  which  the  spring  gets  when  too  tightly 
drawn  up. 

The  friction  of  the  coils  one  against  the  other  is 
so  great  that  the  tendency  of  the  spring  to  oacoi] 
itself  is  overcome,  and  there  is  producM.  either  a 
total  loss  of  power,  or  the  power  is  exerted  with 
difficulty,  until  a  sufficient  *'  releaao  "  has  coins 
about  to  enable  the  spring  to  uncoil  at  an  eqosl 
rate  of  speed. 

Again,  if  the  number  of  coils  of  spring  in  the 
barrel  is  too  great,  a  less  number  of  turns  is  got 
than  with  a  snorter  spring.  If  a  apriug  is  too  shoit, 
then  the  like  fault  results,  so  that  the  mean  of  these 
two  extremes  is  the  length  to  be  sought  for. 
There  are  various  theoretical  and  mechanical 
modes  Sfor  determining  the  length  a  spring  ought 
to  be,  but  most  workmen  trust  to  judgment  and 
the  eye  alone,  and  when  much  praotioe  has  bsai 
had  they  seldom  fail  to  get  a  correct  length.  One 
very  good  rule  is  to  divide  the  8|>aoe  between  the 
arbor  and  the  ring  of  the  barrel  in  two  parts,  aal 
let  the  spring  fill  one  of  them.  ThdM  mvariabty 
allows  a  correct  space  for  the  spring  to  work  in. 
Where  stopwork  is  fitted  to  the  barrel,  and  is  m 
perfect  working  order,  the  mainspring' is  always  ai 
a  tension,  •.«.,  It  is  never  fully  down,  nor  ever  fuU|| 
wound  up,  consequently  *'  blockfn^"  of  the  spria| 
never  happens,  excepting  it  be  fooled  with  dir^ 
hard  oil,  which  prevents  the  ooila  glidrng  over  eaa 
other  easily.  All  springs  require  free  ml  to  tfaea^ 
so  any  dirty  oil  should  be  cleaned  away,  etthsr  ta 
removing  the  sprinff  from  the  bsnrel  (vrhieh  is  hm 
done  by  taking  hold  of  the  teeond  or  third  ootl  ad^ 
easing  up  genUy,  not  by  tfae^r»r,  whii^is  genna]|| 
soft  and  easily  bent),  or  by  worldng  a  thinlv 
pointed  peg  between  the  coils  aa  far  ae  pnesIMn  % 
cleaning  a  watch  that  has  been  mnning  a  long  timfl 
it  is  always  wise  to  see  to  the  cleanlioees  of  Ife 
mainspring.  This,  being  the  aonroe  of  powiH 
should  in  every  respect  be  free.  It  it  no  naaimmfl^ 
thing  to  find  the  stopwork  wheels  eiliier  partly  0 
altogether  removed  from  the  karrel.  (Mnenlj 
speaking,  the  stopworks  are  badly  fitted,  m 
in  the  course  of  time  get  badly  strained,  m^ 
are  a  source  of  evil  to  the  wat^  uoM 
corrected,  replaced  with  new,  or  sdtogelher  removd 
which  last,  I  think,  is  more  frequently  dmi 
When  the  stopwork  is  perfect  in  its  action,  the  H 
force  of  the  winding,  at  the  last  piill«  is  m 
felt  at  the  barrel-hook  beeauee  ttie  sitopwd 
takes  it;  but  when  it  is  absent,  then  the  hd 
takes  the  whole  strain,  and  it  is  ia  auch  barti 
that  strong  and  reliable  hooks  are  »OBt  needed,  i^ 
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tha  walk  and  inaeoure  (met  laQ.    Whenthespring 
is  fitted  with  a  tang,  atopwork  ia  seldom  or  never 

1  will  now  direct  the  attention  of  my  readers  to 
aoaa  kaown  oanaes  of  breakage,  which  may  in  a 
great  mea»are  be  obviated  b^  care  in  fitting.  My 
«x^«ienoe  has  been  that  eight  out  of  a  doaen 
tpnngi,  more  partioolurly  in  watches  of  a  common 
dis,  get  bioken  in  either  the  second  or  third  ooiL 
I  attnbote  this  in  some  measure  to  inattention  to 
tht  die  and  make  of  the  arbor  hook,  and  to  want 
of  oQxreet  temperiuR  of  the  inner  coils  of  the 
aoDg.  In  the  earher  and  the  better  dais  of 
dtteve  and  EngUah  watches,  it  was  wsual  to  cat 
sway  a  portion  of  the  arbor,  thus  having  the  hook 
ooBttfied  within  the  cirele  of  the  *'roUer,'*  as  it  is 
wnetlmes  called.  Consequently,  the  spring  is 
would  round  a  trae  circle,  and  not  anyhow,  as  is 
too  fieqaently  the  case  where  the  hook  is  stinking 
loonaderable  distance  out  of  the  roller.  In  this 
m%f  the  spnng  is  unerenlj  coiled^  and  from 
the  pressure  of  the  outer  coils  against  Ihe* 
iaasr,  and  these  against  the  hook,  whicn  piesents 
calyapoittt,  be  it  remembered,  and  that  right  in 
the  fliiUr*  of  the  breadth  of  the  spring,  it  cannot  be 
stall  wondered  at  if  the  spring  doMbreak.  Ia  no 
csssaheuld  the  hook  be  tsft  longer  than  is  neoes- 
mr  to  cateh  and  hold  the  spring,  andtheiaaer 
eolof  the  ^ning  should  fit  dose  round  the  roller. 
The  idlar-hook  should  be  m  little  und  wool.  When 
I  new  iptingia  fisted  it  should  always  be  observed 
to  bave  a  sumdently  lar^^e  hole  in  its  inner  ooil  to 
fitao  the  roller^  hook,  without  its  being  pressed,  up 
or  down  in  the  baneL 

Always  esmmine  the  new  springs  for  any  specks 
of  naL  If  mariied  with  it,  it  laalways  wise  to 
diHsrd  them,  mm  the  smallest  particle  of  rastmay 
pcDVftiatal  to  the  dusabilitjr  of  the  spring.  Where 
ipiiigi  are  kept  in  quantities,  it  is  a  very  good 
Blsa  to  cover  them  with  thoroughly  dry  slaked 
una.  Springe  may  be  kept  for  years,  without  a 
oga  of  rust  appearing  upon  them,  if  treated  in 
this  way.  Being  only  a  d^  powder,  the  lime  may 
nidily  be  removed  by  wiping.  It  ia  no  uncommon 
thing,  either,  when  a  spring  breaks,  for  the  hook 
httkeharrel-iing  to  be  forced  out,  and  so  neoessi- 
tito  a  new  one.  In  doing  this  little  repair,  the 
bols  ahould  either  be  fresh  tapped,  or  a  new  hole 
dnlled  and  tapped,  if  the  old  qac  be  too  large. 
Never  insert  the  old  one  and  secure  with  solder,  as 
ii  frequently  done ;  it  is  a  horrid  patch,  and  never 
Baft.  In  fitting  a  new  hook,  it  should  be 
obsttved  to  have  the  thread  on  it  one  siae  larger, 
HQDcding  to  the  number  of  the  hole  in  the  tap- 
pUte,  than  the  tap  was  with  which  the  hole  was 
ttneded.  For  example,  if  the  hole  was  threaded 
mih  a  No.  10  tap,  the  hook  should  be  threaded  in 
k  Xo.  9— «.«.,  one  sise  larger.  This  insures  a  tight- 
fittiag  screw.  The  point  of  the  hook  should  in  ad 
VijB  be  finished  before  screwing  in,  so  that  only 
cottuf  off  and  filing  down  outside  the  barrel  is 
BieeeBtfy.  Ocoaaionally  one  sees  a  hook  made  by 
unerung  a  piece  of  wire  in  a  drill-hole,  turned 
raoiui,  and  aoldered.  This,  at  its  best,  is  a 
vzetohed  and  nnworkmanlike  vray  of  doing  what, 
cna  when  done  iu  a  perfect  manner,  is  only  a 
Keplejob. 

Alwi^s  take  oare,  in  fitting  a  new  hook,  that 
ths  hole  cornea  in  the  centre  of  the  ring,  if 
^tberwise,  the  spnug,  unless  it  has  a  large,  square, 
hoekiog^hole,  will  be  pressed  upwards  or  down-' 
*>nii  m  the  barrel,  and  so  be  bound.  Alwe^^s 
bipe  little  clearance  between  the  springs  and  the 
barreUlid. 

if  the  lid,  when  pressed  home  to  its  seat,  rests 
ilioen  the  spring,  it  will  undoubtedly  be  bound, 
ttd  be  robbed  of  much  of  its  power,  and  so,  cause 
tt  to  lot  in  a  jecky  manner.  Always  dean  out  the 
noel-holes  and  the  arbor,  and  re-oil  them.  In 
psaiag  on  the  stop-finger  of  a  (Geneve  barrel,  care 
i^o^id  be  taken  thist  in  doing  so  it  is  not  pressing 
QBttkobsrrd-lid.  The  least  portion  of  cleaimnoe 
^>ft<M.  It  may  have  seemeid  needless  to  allude 
to  these  little  matters,  bat  it  is  well-known  that 
^^tohfls  frequently  stop  through  neglect  of  these 
««Biaglytnte  faults.  Aemember  that  small  leaks 
■vgieatships,  and  that  one  or  two  apparently 
gyiiie^nt  errors  may  caose  the  worker  more 
^^  if  ne^ected,  than  might  a  glaring  fault 
^Bich  he  feels   cannot  be   passed  over  without 


It  it  alwaye  false  econemy  on  the  part  of  the  re- 
J^  to  put  cheap  spnngs  in  watches;  the* 
^uveneein  the  cost  of  good  and  bad  ia  but  small*. 
WboQ  fitting  springs  with  hooks  riveted  to 
ocn,  tte  workmau  should  always  shape  the  hook 
udpohshita  face  before  it  is  put  in  the  barrel.  If 
fitthed  oS  after,  as  is  far  too  frequently  done,  the 
pUisg  oa  the  baird  will  be  sure  to  be  injured  in 
2  ('^'(MM-  The  rivet  of  the  hook  should  be  kept 
^tothe front,  so  as  to  prevent  the  face  of  the 
Mokziwig  after  the  spring  is  wound  in  the  baireL 
fi«Ter,Qn  any  account,  if  possible,  wind  in  a  spring 
^.  s  T«ge  or  lever  barrd  without  the  proper 
"[^.  if  wound  in  the  baacrd  by  the  fingers 
^'V)**  it  is  sure  to  get  teleeeoped,  and,  conse- 
V^^Jf  will  not  work  free  in  it.  Geneve  springs 
■■■J^eocMoases  be  wound  in  with  the  winder, 
"■dta  othen  by  hookmg  the  inner  end  on  the 


arbor  roller,  placing  the  thumb  on  the  burd-lid 
over  the  spring,  and  tuniincF  with  a  key.  See,  too, 
that  the  arbor  has  end-shake  when  the  lid  is  put 
00.  Should  a  bazrd  lid  fit  loosdy^  burnish  the 
edges  over  with  a  tool  until  tightness  is  obtained. 

When  winding  in  a  spring,  never  let  the  recoil 
be  ^eat,  and  the  hook  snatoh  into  the  hole,  or  the 
spring  on  the  barrel  hook.  It  may  either  be 
injured  or  torn  away  by  doing  so. 

I  would  like,  now,  to  say  a  tew  words  to  watch- 
wearers  ere  I  conclude  my  rather  lengthy  letter. 
You  get  very  much  vexed,  do  you  not,  when  you 
hear  that  ominous  buzzing,  whizzing,  rush  of  the 
spring,  when  it  has  departed  this  life  ?  Of  course 
you  do,  and,  mentally,  you  anathematise  the 
workman  who  last  had  your  watch  in  hand  ;  but 
you  think  yoursdves  blameless.  Not  so  fast,tgood 
friends !  Take  a  piece  of  cotton  thread,  and 
attach  to  it  a  weight,  say,  a  pound  or  so ;  lift  it 
gently,  and  you  will  raise  this  weight  in  safety. 
Now  set  it  down  again,  and  with  a  sudden  jerk 
try  to  raise  it  again.  What  is  the  result  ?  Why, 
the  thread  breiaks,  of  course.  So  it  is  with  the 
spring  of  a  watch.  Either  through  a  badlv -fitting 
key,  or  a  ^asmodic  roUing-up-a-wdl-buoket 
style  of  winding,  the  spring  is  unduly  jerked  and 
strained,  and  soon  or  late  '*is  not  among  the 
things  that  are."  Wind  up  smoothly  and  regu- 
larly, and  ten  chances  to  one  a  good  quality 
spring  vrill  last  many  years.  I  have  seen  springs 
in  good  working  order  after  fifty  or  sixty  years' 
wear  and  oonstsnt  usage.  Something  more  than 
mere  quality  of  metal  must  have  contributed  to 
such  along-drawn-out  existence. 

I  had  intended  to  have  written  a  little  about 
punching,  and  otiiarwise  making  the  holes ;  but  my 
letter  has  been  spun  out  to  such  an  abnormal 
length  that  I  fear  it  will  be  excluded  if  I  trespass 
any  further.  AlXojoe. 

WATOH  BBPAIBIKQ. 

[19894.J— *«A  Fkllow  Wobkmaw  "  begins  by 
saying  that  his  article  is  intended  for  amateurs,  a 
class  of  beings  requiring  in  the  general  way  full  and 
dear  instructions.  And  then  he  proceeds,  at  a  tre- 
mendous rate,  to  cram  the  art  of  watoh-deaning 
and  repairing  into  less  than  five  columns  of  the 
**  £.M.,*'  thejparagraph  on  putting  in  pinions  being 
tite  cream.  He  really  must  forgive  me  for  saying 
that  the  drawings  would  puasle  a  practised  jobber, 
let  alone  an  amateur.  ^*r  better  would  it  have 
been  had  he  taken  up  the  same  space  with  instruc- 
tions for  taking  to  pieoes  «nd  cleaning,  and  left 
the  rest  for  future  artides.  I  appreciate  the  spirit 
in  which  the  article  was  writt^  but  the  article 
itself  must  be  oondemned  on  account  of  its  extreme 
briefness.  I  also  noticed  a  short  time  back  that 
'*  A  Fellow  Workman  "  advised  a  querist  to  scrape 
the  end  of  a  hair-spring  to  make  the  watoh  go 
slower,  and  he  must  again  forgive  me  if  I  tell  him 
that  a  more  barbarous  method  does  not  exist,  the 
action  of  the  spring  being  entirely  spoilt  by  such 
treatment.  Hia  method  of  putting  in  new  holes 
means  repitohing  the  depths^no  easy  job  for  an 
amateur.  I  would  suggest  the  tise  of  a  bouohon 
(lOefor  Is.).  I  would  also  inform  *<F.  W.*'  and 
**Skip"  (p.  66),  that  it  is  very  bad  practice  to 
allow  a  dirty  watch  to  run  down.  I  used  to  do  it 
myself  once ;  but  after  having  had  the  extreme 
pleasure  of  twice  seeing  the  'scape- wheel  start  out 
of  its  place  minus  a  pivot,  and  the  watch  go  down 
with  a  rush,  I  relinquished  the  practice.  Always 
let  down  the  mainspring  Jirtt  thin*;  in  a  Geneva, 
and  next  to  removing  balance  and  dial  in  an  Eng- 
lish watch.  F.  C.  Fatley. 

DYNAMO-M  A  Omwafl. 

[19895.^—1  wjlITBD  with  not  a  littie  interest  for 
the  descnption  of  the  wonderful  machine  which 
** Conrad"  foreshadowed  some  time  ago.  Now 
that  it  has  been  described,  I  am  somewlukt  disap- 
pointedy  and  the  most  powerful  objection  I  have  to  it 
IS,  that  it  will  give  no  current.  We  are  not  concerned 
at  preasnt  with  the  way  in  which  the  magnetic 
field  is  mapped  out;  but  ** Conrad"  possibly 
knows  of  the  existence  of  what  are  termed  lines  of 
force,  and  that  the  current  generated  in  a  dosed 
coil  moving  in  front  of  a  magnet  is  proportional  to 
the  addition  or  subtraction  of  lines  of  force  cutting 
the  coil.  Let  W  be  the  work  done  in  moving  the 
ooil  from  a  position  where  N,  lines  of  force,. cut  it  to 
another  position,  where  N^lines  of  force,  cut  it  C 
B  the  current  in  the  ooil,  £  ss  the  electromotive 
force,then  W  «  C  (1^  -  »).  But  the  work  done  by 
the  coil  must  equal  the  work  done  in  the 
coiL  and  the  work  done  by  the  coil  is  BC^ 
.*.  £C^  8  C  (N  -  n)  where  t  =  the  time  in  mov- 
ing the  ooiL  £<  »  (N  -  n)  and  £  =  (N  ->  n)  /  ^, 
or  the  deotro-motive  force  is  proportional  to  the 
rate  of  adding  lines  of  force.  Now,  in  **  Con- 
rad's "  machine,  so  far  as  I  can  see,  lines  of  force 
are  neither  added  nor  diminished  during  the  rota- 
tion of  the  armature  to  any  appreciable  extent. 
The  lines  of  force  will  cross  straight  over  from  one 
pole  to  the  other,  and  each  coil  will  cut  precisely 
the  same  number  in  every  position.  '*  Conrad" 
appears  to  think  that  doping  the  poles  yill  give 


him  the  desired  effect,  and  it  might  do  so  to  a  veiy 
sUght  extent  if  there  were  no  iron  in  the  coces ; 
but  as  he  has  drawn  it  I  question  if  he  will  get  a 
measurable  current  at  all.  It  is  net  the  fact  of 
the  iron  cores  being  magnets  that  induces  a 
current,  but  the  fact  of  their  magnetic  condition 
bdn^  changed,  and  if  there  is  no  change  in  the 
condition  of  tiie  core  there  is  no  current.  So  if  the 
coresof  '*  Conrad's"  machine  are  not  magnetised  and 
demagnetised  to  a  certain  extent— that  is  to  say, 
if  there  is  no  beating  in  the  iron  of  the  cove— tli«a 
is  no  current  in  the  coiL  To  be  sure,  theends of  Ae 
cores  on  one  side  next  the  N.  pole  are  all  south,  and 
remain  S. ;  but  if  lines  of  force  are  added  and  sub* 
tracted  (although  how  this  can  be  in  <<  Oonrad*B" 
machine  is  a  mystery),  these  ends  must  be  South, 
and  more — South  altemately,  otherwise  there  can 
be  no  current ;  in  other  words,  tiieremust  be  mag- 
netisation and  partial  demagnetisation  of  tbe 
cores ;  therefore,  there  must  be  heat  in  tlie  iron. 
When  "  Conrad  "  hinted  at  his  maohinetwe  or  tiitee 
weeks  ago,  I  hope  it  will  not  pain  him  if  I  say  fliat 


I  never  bdieved  he  eould  do  what  he  prof< 
indeed,  he  does  not  properly  understaad  the  prin-' 
dples  of  dynamo -machines  m  their  simplest  expli- 
cation ;  and  "  Conrad  "  coidd  do  worse  than  Me 
*  *  Humble  Bee's  "  advice.  B. 

ri9896.]-I  AH  sorry  that  "^Conmd"  (letter 
19882)  should  have  taken  my  advice  to  wx)uld-be 
constructors  of  dynamos  in  we  peseoaal  seeao'he 
apparently  has  done.  It  was  boaa-flde  aidviee  to  a 
cUss,  calculated  to  help  them  to  attain  their 
desires. 

Although  tiM  foUowing-remarki  wflTbenpostbe 
substance  of  *<  Conrad's"  letter,  I  trast  he  will 
take  them  in  good  part,  and  as  meant  tot  the 
general  benefit  and  instmctton.  I  fear  that  much 
useful  discosdon  is  lost  to  the  BvoxasslfBOBaiRD 
on  account  of  the  tendency  which  many  hon. 
membere — I  should  say,  correspondents — display 
to  personalities  and  imoutations  of  ignorance,  &o. 

** Conrad"  admits  tnat  my  statements  with 
regard  to  the  Brush  machine,  and  his  conception  of 
its  action  are  true.  Now,  that  seems  inconsistent, 
as  he  says  that,  during  one  quarter  of  a  revolution 
onli/,  the  coils  produce  a  current,  while  I  say  that 
during  that  particular  time  they  are  out  of  dreait 
altogether.  Will  **  Conrad  "  tell  us  in  which  part 
of  the  revolution  the  bobbins  are  effective?  He 
doae  not  deny  the  cutting  out  of  the  coils. 

**  Conrad*^  is  mistaken  in  his  premise  that 
currents  are  onlf/  induced  in  wires  when  the  indu- 
cing power  (intensity  of  magnetic  field,  I  presume 
he  means)  dther  increases  or  decreases.  That 
proposition  involves  another— viz.,  that  a  current 
cannot  be  produced  in  a  wire  moving  in  a  uniform 
direction  in  a  field  of  uniform  intensity.  But  the 
reverse  is  the  case.  A  current  can  be  induced  in 
a  wire  moving  in  one  direction  in  the  earth's  fidd, 
which  is  sensibly  constant  for  a  large  spaee. 

The  true  law  of  dectro  -  magnetic  induction 
is,  that  the  E.M.F.  induced  in  a  conductor  is 
simply  propNortional  to  its  velodty  and  the  strength 
of  the  field  in  which  it  moves ;  m  other  words,  to 
the  number  of  lines  of  force  cut  by  the  conductor 
in  unit  time.  Chapter  IX.  of  Fleeming  Jenkin's 
**  Electricity  and  Magnetisra,"  goes  into  the  whole 
matter  simply  and  thoroughly,  and  is  worth  care- 
ful study  by  all  interested  in  these  questions.  Now, 
the  Brush  machine  has  its  coils  rotating  in  a  nearly 
uniform  field  in  one  direction  for  about  three- 
eighths  of  their  rotation,  and  in  a  similar  field  of 
opposite  direction  for  an  equal  time.  Perhaps 
'*  Conrad  "  does  not  know  that  the  opposing  poles 
of  the  Brush  machine  are  similar ;  if  they  were 
unlike,  there  would  be  no  current. 

The  iron  in  the  Brush  armature  takes  a  consider- 
able part  in  making  the  dirsotion  of  the  lines  ef 
force  perpendicular  to  the  dfametion  Of  motion  of 
theoous. 

The  heating  of  the  iron  is  certainly  objection- 
able ;  both  as  a  loss  of  power  and  as  dangerous  to 
the  insulation.  It  is  doubtful,  however,  that  re- 
versals of  magnetism  are  the  chief  cause  of  this 
heating.  Internal  induced  currents  are  more  pro- 
bably the  cauee. 

''Conrad's"  machine  will  undoubtedly  produce 
a  current ;  but  the  changes  in  the  intensity  of  the 
field  are  so  small  compared  with  what  takes  place 
in  other  machines,  that  he  will  require  a  great 
weight  of  wire  on  the  armature  to  give  a  good 
E.M.F.,  or  a  verv  high  rate,  of  speed.  The  latter 
method  is  limited,  however,*  bgr  the  fact  that  the 
magnetic  changes  in  iron  teke  time ;  there  is,  there- 
fore, a  limit  to  useful  increase  of  speed.  Although 
*(  Conrad's"  armature-iron  is  not  reversed,  yet 
its  magnetism  is  continually  altering  in  intensity 
— the  difference  is  one  of  degree,  not  of  kind.  In 
the  Siemens  direct-current  machines,  the  iron  in 
tiie  armature  does  not  rotate ;  its  magnetic  condi- 
tion is  constant,  and  there  should  not  be  any  heat- 
ing in  it.  Like  the  Brush  armature-iron,  itdisecte 
the  lines  of  force  in  a  perpendicular  to  the^vrires. 
Probably  the  modem  Siemens  machine  is  the  most 
efficient  in  use  theoretically  ;  practically  it  is  not 
wound  tu  give  the  highest  efficiency  in  eirtamal 
work.  The  Edison  is  practically  a  Siemens  ma- 
dune,  but  with  a  roteting  core— which  is  a  doubtful 
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UBptOToment.  Probably  the  b«8t  dynamo  will  be 
€Be  witiioat  iron  in  its  armature,  or  only  a  little, 
to  diTMi  the  lines  of  force,  and  that  little  not  in 


I  hope  a  Uw  othen  will  take  np  this  snbjeot ; 
koold  be  of  great  interest  now. 

Humble  Bee. 


possession.  Of  this  sum  of  £615  paid  to  Mr. 
Ramsden,  £300  was  giren  to  him,  as  a  reward  for 
the  improyement  made  by  him  in  discovering  th  e 
engine,  and  the  remaining  £315  for  his  giving  up 


PABT  I. ; 


8    DIVIDINa   ICACHIKBS 
THB  OIBOULAB  DIVIDINa 


.  1— THBonoR  the  kindness  of  '<  Ascalon," 
I  am  enabled  to  supply  the  drawings  and  descrip- 
tion of  Bamaden*8  aoparatus.  The  description 
be  ooDTeniently  oifided  into  three  parts :  of 
t  Parts  L  and  II.  relate  to  the  oircolar  divid- 
ne,  and  Part  III.,  to  that  for  dividing 
_  mm,  Bamsden  was  the  first  to  construct 
a  madiine  which  would  divide  circles  or  circular 
•roi  with  anything  like  aoouraoy ;  and  though  his 
mvsntion  has,  doubtless,  been  superseded  by 
Bodem  and  more  deHoate  mechanism,  yet  ttie 
aeooont  will  be  read  with  interest ;  especially  his 
■etbod  of  retching  or  cutting  the  teeth  of  the  main 
wheeL 

I  believe  Hindley,  of  Tork,  was  the  first  to 
employ  the  taagent-sorew  as  a  means  of  obtaining 
ififfbt  anyilar  motion  in  astronomical  instruments, 
and  mention  is  made  of  an  equatorial  mounting, 
having  this  applianoe,  made  bv  nim. 

T^oaghton  also  invented  a  oividing-engine,  and 
I  trast  some  reader  will  send  an  account  of  the 
method  he  adopted,  of  dividing  the  great  wheel 
into  pceeisely  equal  parts.  Bamsden's  method 
a  tentative  one,  is  long  and  laborious,  and 
soon  have  been  supplanted  by  other  and 
)  dirset  means  of  obtainmg  the  same  result. 


the  property  of  it  to  the  Gommisiionen.  The 
following  description  of  the  engine  is  that  given 
upon  oaUi  by^  Mr.  Bamsden  himself : — 

"  This  engine  consists  of  a  large  wheel  of  bell- 
metal,  supported  on  a  mahogany  stand  by  three 


r  /    c    . 


f  I  C  .^ 


fflS 


The  following  description  of  Bamsden's  droular 
dividing-engine  is  copied  ftrom  Dr.  Gregory*s 
**  Treatise  on  Mechanics."  The  original  dravHngs, 
together  with  other  information,  will  be  found  in 
Bees'  "  Oydo^aadia." 

On  discovering  the  method  of  constructing  this 
machine,  its  inventor,  Mr.  Jesse  Bamsden,  received 
£615  from  the  Commissioners  of  Longitude,  en- 
gaging himself  to  instruct  a  certain  numhlsr  of 
persons,  not  exceeding  ten,  in  the  method  of 
making  and  using  this  machine,  from  the  28th 
Oct^  1775,  to  28th  Oct.,  1777,  also  binding  himself 
to  divide  all  octants  and  sextants  by  the  same 
engine,  at  the  rate  of  Ss.  for  each  octant,  and  68. 
for  each  brass  sextant,  with  Nonius's  divisions  to 
half -minutes,  for  as  Icmg  time  as  the  Oommissioners 
■hould  think  proper  to  let  the  engine  remain  in  his 


legs,  which  are  strongly  connected  together  by 
braces,  so  as  to  make  it  perfectly  steady.  Ob  each 
leff  of  the  stand  is  placed  a  conical  position  pulley, 
whereon  the  dividing  wheel  rests ;  to  prevent  the 
wheel  from  sliding  off  the  friction  pulleys,  the 
bell-metal  centre  under  it  turns  in  a  socket  on  the 
top  ef  the  stand. 

"The  circumference  of  the  wheel  is  ratched  or 
cut  (b]r  a  method  which  will  be  explained  here- 
after) into  2,160  teeth,  in  which  an  endless  screw 
acts.  Six  revolutions  of  the  screw  will  move  the 
wheel  a  space  equal  to  one  degree.  Now  a  circle 
of  brass  being  fixed  on  the  screw  arbor,  having  its 
circumference  divided  into  sixty  parts,  each  divi- 
sion win  consequently  amount  to  a  motion  of  the 
wheel  ef  ten  sec.,  nx  of  these  will  be  equal  to  a 
minute,Jko. 


*'  Several  different  arbors  of  tempved  steel,  Kn 
truly  ground  into  the  socket  in  the  centre  ot  the 
wheel.  The  upper  parts  of  the  arbors  that  stand 
upon  the  plane,  are  turned  of  various  sizes  to  suit 
the  centres  of  different  pieces  of  work  to  be 
divided. 

**  When  any  instrument  is  to  be  dirided,  the 
oentre  of  it  is  very  exactly  fitted  on  one  of  these 
arbors,  and  the  instrument  is  fixed  down  to  the 
plane  of  the  dividing  wheel,  by  means  of  screws 
which  fit  into  holes,  made  in  the  radii  of  the  wheel 
for  that  purpose. 

"The  instrument  being  thus  fitted  on  thephme 
of  the  wheel,  the  frame  which  carries  the  diTiding 
part  is  connected  at  one  end  by  finser  laews 
with  the  frame  which  carries  the  endMs  screw, 
while  the  other  end  embraces  that  part  of  the 
steel  arbor,  which  stands  above  the  instmment  to 
be  divided,  bv  an  angular  notch  in  a  piece  ol 
hardened  steel ;  by  this  means  both  ends  of  the 
frame  are  kept  perfectly  steady  and  free  from  tny 
shake. 

"  The  frame  carry  isg  the  dividing  point  or  irioer, 
is  made  to  slide  on  the  frame  wmoh  canies  the 
endless  screw,  to  any  distance  from  the  centre  o! 
the  wheel,  as  the  radius  of  the  instrument  to  be 
divided  may  require ;  and  may  be  there  fastened, 
by  tightening  two  dumps,  and  the  dividing  point  or 
traoer  being  oonnected  by  the  double-Jointed 
frame,  admits  a  free  and  easy  motion  towards  or 
from  the  centre,  for  cutting  the  divisions  withoat 
any  latoal  shake. 

"  From  what  has  been  said,  it  appears  that  sa 
instrument  thus  fitted  on  the  dividing  whed,.inay 
be  moved  to  any  angle,  by  the  screw  and  divi^ng 
drole  on  its  arbor  ;  and  that  this  angle  may  be 
marked  on  the  limb  of  the  instrument,  with  the 
greatest  exactness,  by  the  dividing  point  or  tracer, 
whidi  can  only  move  in  a  direct  fine  tending  to 
the  centre  ;  and  is  altogether  freed  from  the  in« 
convenience  that  attends  cutting  b]r  means  of  a 
straight  edge.  This  method  of  drawing  lines  wiU 
also  prevent  any  error  that  might  smse,  from  an 
expansion  or  contraction  of  the  metal  during  the 
time  of  dividing. 

<*  The  screw  frame  is  fixed  on  the  top  of  a  conical 
pillar,  which  turns  freely  round  its  SLxis,  snd  also 
moves  freely  towards  or  from  the  centre  of  the 
wheel ;  so  that  the  screw-frame  may  be  entirely 
guided  by  the  frsune,  which  connects  it  with  the 
centam;  oy  this  means  any  eocentricity  of  the 
wheel  and  the  arbor,  would  not  produce  an^r  error 
in  the  dividing,  and  bv  a  particular  contnvanoe 
(which  will  be  described  nereafter),  the  screw, 
when  pressed  agtiinst  the  teeth  uf  the  wheel, 
always  moves  parallel  to  itself,  so  that  a  line  join- 
ing the  centre  of  the  arbor,  and  the  tracer  con- 
tinued, will  always  make  equal  angles  with  the 
screw.  Fig.  1  represents  a  perspeotive  view  of  the 
engine.  Fig.  2  is  a  plan,  of  which  Fig.  3  refoe- 
sents  a  section  on  the  line  (xy),  x  and  y  are  points 
on  a  horizontal  line  passing  through  the  centre  of 
Fig.  2. 

"  The  larf^e  wheel  A  is  45in.  in  diameter,  and 
has  ten  radit,  each  being  supported  by  edge  bars, 
as  represented  in  Fig.  3.  These  bare  and  radii  are 
oonnected  by  a  circmar  ring,  B,  24in.  diameter  and 
Sin.  deep ;  and  for  greater  strength  the  whole  is 
cast  in  one  piece  of  bell- metal. 

"  As  the  whole  weight  of  the  wheel  rests  on  its 
ring  B,  the  edge  bars  are  deepest  where  they  join 
it,  and  from  i hence  their  depth  diminishes  both 
towards  the  centre  and  dreumference,  as  repre- 
sented in  Fig.  a. 

"  The  surface  of  the  wheel  A  is  turned  very 
flat  and  true,  and  its  circumferenoe  turned  trae. 
The  ring  0,  of  fine  brass,  was  fitted  very  exactly 
on  the  circumference  of  the  wheel,  and  vras  fastened 
thereon  with  screws,  which,  after  being  screwed 
as  tight  as  possible,  were  weU  riveted.  The  face 
of  a  large  chuck  being  turned  wery  true  and  flat 
in  a  lathe,  the  flattened  surface  (a.  Fig.  3)  of  the 
wheel  is  fastened  against  it  with  holdfasts,  and  the 
two  surfaces  and  oiroumferenoe  of  the  ring  C,  a 
hole  through  the  centre,  and  i^laoie  part  round  it 
(6),  and  the  lower  edge  of  the  ring  13,  were  turned 
at  the  same  time.  D  is  a  laeoe  ol  hard  bell- 
metal,  having  a  hole  which  reoeivee  the  steel  arbor 
{d)t  made  very  straight  and  true.  This  bell-metal 
was  turned  very  true  on  an  arbor,  and  the  face 
which  reets  on  the  wheel  at  b  wan  turned  very  flat, 
so  that  the  steel  arbor  {d)  might  stand  perpen- 
dicular to  the  plane  of  the  wheel ;  this  beU-metal 
was  fastened  to  the  wheal  by  six  ateel  screws  (Z). 

"  A  brass  socket,  Z,  is  fastened  in  the  centre  of  the 
mahogany  stand,  and  receives  the  lower  part  of  the 
bell-metal  piece,  D  ;  being  made  to  toudi  the  bell- 
metal  in  a  narrow  part  near  the  month,  to  prevent 
any  obli<|uity  of  the  wheel  from  bending  the  arbor: 
good  fittmg  is  by  no  means  neoe^aary  here,  since 
any  shake  in  the  socket  will  produce  no  bad  effect, 
as  will  appear  hereafter,  wnen  we  describe  the 
cutting-friame. 

"  The  wheel  was  then  put  on  its  stand,  the  lower 
edge  of  the  ring  B,  Fig.  1,  2,  3,  resting  en  the 
ciroumference  of  these  coniral  friction  pSleys  W, 
to  facilitate  its  motion  round  its  centre.  The  axis 
of  one  of  these  pulleys  is  in  a  line  joining  the 
centre  of  the  wheel  and  tiie  middle  of  the  enalev 
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,  and  the  other  two  placed  lo  as  to  be  at 
equal  distances  from  each  other. 

*'  Fig.  1,  F,  is  a  block  of  wood,  strongly  fastened 
to  OBe  of  the  legs  of  the  stand ;  the  piece  g  is 
sseored  to  the  npper  side  of  the  block,  )md  has 
bslf -holes,  in  whion  the  transverse  axis  A  (Fig.  4), 
turns ;  the  half-holes  are  kept  together  by  the 
screws  (1.) 

"The  lower  extremity  of  the  conical  pillar  P 
(Fig.  1  and  4)  terminates  in  a  cylindrical  steel- 
point  K  (Fig.  4),  which  passes  through  and  turns 
m  the  transrerse  axis  h  (Fig.  4),  and  is  confined 
by  a  cheek  and  screw. 

**  To  the  npper  end  of  the  conical  pillar  is  fastened 
the  frame  G  (Figs.  2  and  4),  in  wnich  the  endless 
Miew  tome  ;  the  piyots  of  the  screw  are  formed 
in  the  maaaer  of  two  frustums  of  oones,  Jdned 
by  a  cylinder,  as  represented  at  X  (Fig.  6).  These 
pm>ts  are  oonflned  between  half- holes,  which 
press  only  on  the  conical  parts,  and  do  not 
touch  the  cylindrical  parts  ;  the  half^ioles  are 
^pt  together  by  screws  .  (a),  which  may  be 
twfatenend  at  any  time,  to  prevent  the  screw  from 
■baking  in  the  frame. 

^  On  the  screw  arbor  is  a  small  wheel  of  brass 
K  (1, 2,  4  and  6),  having  its  outside  edge  divided 
tQto60  parte,  and  marked  at  every  6th  division, 
1, 2,  and  to  10.  The  motion  of  this  wheel  is  shown 
by  the  index  y  (4  and  5)  in  the  screw-frame  G. 

**H  (Fig.  1)  represents  a  part  of  the  stand, 
baving  a  parallel  sht  in  the  diraotion  towards  the 
eantre  of  the  wheel,  large  enough  to  receive  the 
apper  part  of  the  oonical,  perpendicular  pillar  P, 
▼inch  carries  the  screw  and  its  frame ;  and  as  the 
ndstance,  when  the  wheel  is  moved  by  the  endless 
•Grew,  to  against  the  side  of  the  slit  H,  which  is 
toned  to  the  left  hand— this  side  of  the  slit  is  faced 
wi&  brasSy  and  the  pillar  is  pressed  against  it  by 
s  itesl  sprmg  on  the  opposite  side.  By thismeans 
the  piUar  is  strengUienea  and  supported  laterally, 
sad  yet  the  screw  may  be  easily  pushed  from  or 
sninBt  the  ciroumference  of  the  wheel,  and  the 
PJUar  win  turn  freely  on  its  axis,  *to  take  any 
oireelion  given  it  by  the  frame  L. 

"At  ea<&  oemer  of  the  piece  I  (Fig.  4),  are 
MTsws  M,  of  tempered  steel,  having  poUched  corn- 
eal points.  Two  of  them  turn  in  conical  holes  in 
the  setew-f  came,  near  O ;  and  the  points  of  the 
o^MT  two  screws  turn  in  the  holes  in  the  piece  O. 
Tly  screws  p  are  of  steel,  which,  by  being 
gghtsned^  prevent  the  conical  -  pointed  screws 
from  moling  when  the  frame  is  moved. 

**  I*  (1,  2|  and  6)  is  a  triangular  piece,  which 


serves  to  connect  the  endless  screw,  its  frame, 
&c.,  with  the  centre  of  the  wheel.  Each  arm  of 
this  frame  is  terminated  by  a  steel  screw,  that  may 
be  passed  through  anv  of  the  holes  o,  in  apiece  Q, 
as  the  thickness  of  the  work  to  be  divided  or 
the  wheel  may  require,  and  are  fastened  by  the 
finger-nuts  r  (I  and  2.) 

**  At  the  other  end  of  this  frame  is  a  flat  piece  of 
tempered  steel,  (&},  in  which  is  an  angular  notch. 
When  the  endless  screw  is  pressed  against  the 
teeth  of  the  ciroumference  of  the  wheel,  which 
may  be  done  by  turning  the  finger-screw,  «,  to 
press  against  the  spring  U  this  notch  emoraces 
and  presses  against  the  steel  arbor,  d.  This  end  of 
the  frame  may  be  raised  or  depressed  by  moving 
the  prismatic  slide  u  (Fig.  2),  which  may  be  fixed 
at  any  height  by  the  four  steel  screws  (f .) 

*' The  bottom  of  this  slide  has  a  notch  K  (Figs. 
1  and  6),  whose  plane  is  parallel  to  the  endless 
screw,  and  by  the  part  of  the  arbor,  d^  resting  in 
this  notch.  This  end  of  the  frame  is  prevented 
from  tilting.  The  screw,  S,  is  prevented  from 
turning  by  tightening  the  finger-screw.  W. 

"The teeth  on  the  drcomference  of  the  wheel 
are  cut  by  the  following  method : — 

"  Having  considered  what  number  of  teeth  on 
the  droumierence  would  be  most  convenient,  which 
in  this  engine  is  2,160,  or  360  x  6,  I  made  two 
screws  of  the  same  dimensions  of  tempered  steeL 
in  the  manner  hereafter  described,  the  interval 
between  the  threads  beinp^  such,  as  I  knew  by 
calculation,  would  come  within  the  limits  of  what 
might  be  turned  off  the  circumference  of  the 
wheel:  one  ef  these  screws,  which  was  intended 
for  ratching,  or  cutting  the  teeth,  was  notched 
across  the  threads,  so  that  the  screw,  when  pressed 
against  the  edge  of  the  wheel,  and  turned  round, 
out  in  the  manner  of  a  saw.  Then,  having  a  seg- 
ment of  a  circle  a  little  greater  than  60  degrees, 
of  about  the  same  radius  as  that  of  the  wheel,  and 
the  circumference  made  true,  from  a  very  fine 
centre,  I  described  an  arc  near  the  edge,  and  set  off 
the  chord  of  60  degrees  on  this  arc.  This  se^ent 
was  put  in  place  of  the  wheel,  the  edge  of  it  was 
ratched,  and  the  number  of  revolutions  and  parts 
of  the  same  counted  between  the  interval  of  60 
degrees.  The  radius  was  corrected,  in  the  propor- 
tion  of  360  revolutions,  which  ought  to  have  been 
madeu  in  60  degrees,  to  the  number  actually  found ; 
and  the  radius  so  corrected  was  taken  in  a  pair 
of  beam  compasses,  while  the  wheel  was  in  the 
lathe ;  one  foot  of  the  compasses  was  put  in  the 
centre,  and  with  the  other  a  circle  was  described 


on  the  ring ;  then  half  the  depth  of  the  threads  of 
the  screw,  beicg  taken  in  the  divider^  was  set  on 
this  circle  outwards,  and  another  circle  is  described, 
cutting  this  part ;  a  hollow  was  then  turned  on  the 
edge  of  the  wheel  of  the  same  curvature  as  that  of 
the  screw  at  the  bottom  of  the  threads ;  the  bottom 
of  this  hollow  was  turned  to  the  same  radius  or 
distance  from  the  centre  of  the  wheel  as  the  out- 
ward of  the  two  circles  before  mentioned." 

Orderio  Vital. 
{Jo  be  continued,) 


EYOLUTIOK-THBOBT  AND  PBAOTIOB. 

[19898.]— SoxE  years  ago  I  noticed  in  this 
journal  qoestioDS  were  asked  relating  to  this  sub- 
ject, and  the  answers  given,  as  far  as  I  remember, 
were  limited  to  the  square  and  cube  roots^  and 
that,  in  the  rule-of-thumb  sort  of  way,  without 
much  reference  to  the  why  and  wherefore.  In 
some  arithmetics  which  have  come  under  my  notice 
a  rule  is  given  for  tiie  extraction  of  roots  of  alt 
powers,  which  (dispensing  with  the  necessity  of  a 
proper  formula,  as  already  adopted  in  the  square 
and  cube  roots)  results  in  a  roundabout  method 
and  extra  work.  Let  a  person  understanding 
common  division,  imagine  tne  work  which  would 
be  required,  if  at  eadi  time  of  annexing  a  new 
figure  to  the  quotient,  he  should  multiplv  the 
divisor  by  the  whole  of  the  quotient,  and  subtract 
from  the  proper  part  of  the  dividend.  Such  as 
this,  bv  analogy,  is  the  rule  given. 

HAvmg  lately  given  some  attention  to  the  study 
of  this  subject,  I  am  now  able  to  set  forth  a  method 
founded  on  a  uniform  principle  applicable  to  find- 
ing roots  of  all  dimensions ;  and  will  endeavour  to 
explain,  also,  several  matters  which  are  not  re- 
ferred to  in  the  usual  stereo^ped  rules ;  and  this 
method  is,  I  think,  as  simple  as  it  is  possible  to 
find. 

Instead  of  giving  arbitrary  rules,  which,  as  a 
form  of  words,  are  soon  forgotten,  I  shall  appeal 
to  the  understanding  by  means  of  algebraic  for> 
mulsa,  showing  how  obtained  in  each  case,  and 
also  their  uniformity.  And  I  think  it  will  not  be 
difficult  to  make  this  understood  by  those  whose 
attainments  extend  no  farther  than  common  long 
division,  seeing  that,  in  the  absence  of  negative 
signs,  complexity  is  avoided.  The  formuls  will 
also  be  much  more  easily  remembered  than  forms 
of  wordii,  or  otherwise  worked  out  in  order  to  find 
necessary  procedure,  for  few  persons,  I  believe, 
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can  remember  the  roles  ueoaUy  given  even  for 
cube  root. 

As  in  common  division  we  bring  down  one  figure 
at  a  time,  so  in  the  sqnare  root  wo  bring  down 
two,  and  so  on,  aoeordmg  with  the  index  of  the 
root  sought ;  bat  in  order  that  we  may  oommenoe 
at  the  flight  place,  a  system  is  nsed  of  patting  a 
point  over  the  unites  place  of  each  penod  to  be 
brought  down.  Thus,  patting  a  point  first  over 
the  unit's  place,  we,  for  the  square  root,  mark 
over  every  second  figure  to  the  left,  and  also  to 
the  light,  if  there  he  any  decimals,  and  so  on, 
corresponding  to  the  index  of  the  root  sought. 

The  f ormum  showing  the  necessary  procedure  in 
each  case  may  be  found  by  taking  a  +  j;  as  a 
factor,  the  number  of  times  oorresponding  to  the 
index  of  the  root  sought,  which,  worked  out,  gives 
for  the  square  root,  a*  +  2  oz  -t-  a:*,  cube  root 
{fi  X  Z  a*x  'h  Z  ax*  +  x^  biquadrate  r .  o*  4-  4 
a'x  +  6a«j:»  +  4flx»  +  a:*,  and  the  fifth  root  a*  + 
6  a*x  -f  10  aV  +  10  o'a:*  +  6  <«*  +  a^,  which  Ust 
is  as  far  as  I  need  go,  as  the  jprinciples  are  evident 
for  hisher  powers.  But  th»  information  would 
beof  Itttle  use,  evento  an  algebraist,  without  nndar- 
standinff  how  the  terms  (minus  the  first  term)  are 
to  be  plaoed  in  order  to  be  added,  so  as  to  make  a 
divisor,  which  is  to  be  multiplied  by  the  new  root 
figure  to  produce  the  subtrahend.  Now,  if  we 
take  each  term  of  any  formula  specified  as  above, 
begixming  at  the  right,  and  place  them  in  the  order 
—units,  tens,  &o.— it  is  correct ;  but  then,  aa  each 
term  often  consiits  of  several  figures  (when  found) 
it  would  overlap  the  term  to  its  left.  In  order  to 
rectify  this,  the  use  of  a  formida  of  cyphers  it 
adopted,  and  the  terms  added  for  a  total  divisor ; 
thus: 

Square.    Cube.    Biquadrate.        6th. 
0  00  000  0000 

0  00  000 

0  00 

0 
«nd  the  last  term  to  the  right,  under  the  unit's 
place.  In  order,  therefore,  to  proceed  cortectly, 
it  is  advisable  to  place  in  the  divisor's  place  the 
formula  of  cyphers,  which  may  be  indicated,  ready 
to  annex  to  the  left  each  term  as  worked  in 
figures,  not  forgetting  the  last  term  to  be  under 
the  last  0. 

But  algebraic  foimulse  (minus  first  tenn)  here 
shown,  if  worked  out  into  figures,  would  produce 
the  subtrahend.  But  in  order  to  somewhat 
contract  the  working,  and  to  have  a  divisor  (as  in 
common  division)  with  which  to  compare  the 
remainder  so  as  not  to  excMd,  it  is  better  to 
minimise  the  formula  by  dividing  it  by  the  x^  the 
symbol  of  the  new  root  flsure ;  so  then  our  divisors 
will  stand  thus.  (It  is  better,  however,  to  say 
here,  that  the  Ist  term  is  not  again  wanted  after 
the  fiat  remainder  is  found,  in  not  done  with). 

3a  +  X 

3a«  +  3  «a:     +  «• 

ia*  -j-  6a*x    -H    4  or*  +  ar» 

6a*  +  10  a*u:  -f  10  a«j^  i-  6  oa:*  +  o^ 

Which,  irhen  worked  into  figures  in  each  re- 
spective case,  is  the  sum  of  every  divisor  through- 
out, which  X  by  the  new  root  figure  gives  the 
subtrahend. 

It  is  now  time  to  explain  what  is  meant  by  the  a 
and  liie  x.  Now,  as  is  nsnal,  a  means  a  known 
quantity,  and  x  an  unknown  quantity,  for  a  in  the 
first  place  is  the  result  of  a  table  of  powers,  ob- 
tained either  from  memory  or  otherwise,  and  when 
Bubtracted  from  the  1st  period,  as  said  before,  the 
first  term  is  done  with.  In  the  2nd  place,  a  is 
to  be  always  understood  as  the  whole  of  the  root 
or  quotient  found :  and  x  is  the  new  root  figure 
annexed,  or  to  be  in  the  quotient.  But  before  vre 
find  this  we  make  use  of  a  somewhat  blind  guide- 
namely  (after  annexing  the  next  period  to  the  re- 
mainder) ,  the  trial  divisor,  which  is  the  commencing 
term  of  the  respective  formula  to  be  used,  as  last 
■hown.  Having  from  this  estimated  a  new 
^DLOtient  figure  which  we  think  to  be  satisfactory. 
we  compl^  our  divisor  as  per  formula ;  we  add 
up*  and  multiply  by  quotient  figure  for  subtrahend, 
get  our  remainder,  sind  proceed  as  before  if  more 
periods  are  there.  In  common  division,  there  is 
the  whole  divisor  to  estimate  from,  but  in  evo- 
IntiMn,  only  part  of  it— the  known  part.  By  a 
mental  calculation  of  the  next  term,  and  thus  by 
addinif  materially  to  the  trial  divisor  (using  the 
provisional  new  figure)  more  certainty  would 
TCmlt 

There  is,  however,  another  blind  guide— the 
remainder ;  but  examples  following  will  make  this 
better  understood. 


S5 


a 


ii  is 


V            360  20            260  83           28           3G 

V  6.868  300          6,858  19          604      1.026 
•V      130,320  4,000      120,320  30     11,872    25,344 

V  2,476,098  60,000  2,376,308  47  223,696  686,630 

Here,  in   each  case,  where  we  know  that  the 
quotient  is  18,  &o.,  yet  instead  of  8  we  g«t  13,  19, 


30,  and  47  times,  where  we  must  not  have  more 
than  9 ;  and  again,  the  remainders  are  from  about 
U  to  2i  times  as  much  as  the  divisor.  Thus  we  are 
completely  at  sea  ns  to  tito  wdKUkm^  wmr  Mot 
figure ;  but  perhaps  thare  msy  be  *  geniuaflBsaBr 
our  readers  who  could  enlighten  us  with  a  method 
of  getting  over  this  difficult. 

I  will  now  conclude  with  an  example  to  the  6th 
root  worked  out ;  and  in  addition  to  the  foregoing 
explanations  it  mi^  be  necessary  to  tell  some  of 
your  readers  that  the  numbers  and  letters  in  the 
formulsQ  separated  from  other  groups  by  x  mean 
that  the  numbers  represented  thereby  are  to  be 
multiplied  together,  and  that  the  small  figures  just 
above  the  a  and  x  mean  also  the  number  of  times 
they  are  to  be  factors  therein.  The  usual  method 
of  the  square  root  is  essentially  the  same  as  the 
formula  hereinbefore  given.  Ex.  Find  the  6th  root 
of  14,348.907. 

Formula.  1st  subtrahend  o^;  1st  divisor  6a* -f 
10a*j;  +  lOa'a;*  +  6a='x  +  a:*.  .         . 

14348907  (27 
32 


a*  =  2x2x3x2x2s 


6a<=  6x2x2x2x2=  80.0000 
lOa^x  =10x2x2x2x7  =  660.000 
lOa^jr*  =  10x2x2x7x7  =  1960.00 

60^;*  =  6x2x7x7x7=  3430.0 
0*=         7x7x7x7=      2401 


11148907 


7x  1592701=11148907 


Bany-road,  S.£. 


J.  H.  Huxley. 


KBDIOAIi  BBPI.IBS. 

.]— Flat  Fket,  Bow  Legs,  Khoce  Kneks, 
AND  Weak  Anklbs  r46382),  is  a  oomprehensive 
query,  which  I  can  only  deal  with  in  mere  outline. 
As  to  ^at  feet,  these  are  due  either  to  congenital 
imperfection  of  the  bony  arch  of  the  feet,  or  undue 
standing  upon  the  feet,  and  permanent  straining  of 
the  giraer-like  ligaments  by  which  the  base  of  the 
bony  arch  of  the  foot  is  k€»t  together.  In  either 
case,  flat  feet  is  an  incurable  iimrmity,  and  one 
that  must  be  borne  with.  The  pcdieyof  such  a 
Buff«rar  i»  not  to  a^ire  to  become  m  postman,  or 
to  take  up  any  other  lif»tfliit}h  re<|nires  good  feet. 
If  he  does  he  will  always  be  getting  lame  and  m- 
curring  suffering.  Sack  a  man  should  become  a 
shoemaker,  a  tailor,  or  if  he  have  the  brains  or 
education  to  take  up  a  higher  walk  in  life,  he  may 
become  a  wood- carver,  an  engraver,  or  other 
sedentary  occupation,  in  which  there  is  larger 
scope  for  an  able  man  to  rise. 

Knock  Knees  is  due  sometimes  to  congenital 
deformity  of  the  bones  which  form  the  knee-joint, 
sometimes  to  mere  weakness  of  the  internal  lateral 
ligaments  of  the  knee-joint.  The  application  of  a 
splint,  or  jointed  iron  bar  support,  to  the  outer 
part  of  the  koee,  so  as  to  keep  the  knees  straight 
and  take  the  strain  off  the  internal  lateral  liga- 
ments of  the  joint,  is  here  the  remedy.  Sometimes 
we  use  a  plaster  and  bandage  casing  for  the  knees, 
the  plaster  being  put  on  wet,  and  the  limbs  held 
straight  till  the  plaster  has  firmly  set.  The  child 
then  has  either  to  be  kept  off  its  feet,  or  to  walk 
with  stiff  knees  for  a  time.  Various  expedients  of 
this  kind  are  indeed  used  to  keep  the  knees  ^m 
yielding  inwards  while  the  child  is  growing,  but 
their  selection  and  their  practical  application  can 
only  be  advised  upon  seeing  the  case,  and  the  appli- 
cations need  to  be  seen  to  be  uoderstood.  Growing 
children,  in  such  oases,  should  alwavs  be  kept  off 
their  feet  as  much  as  possible,  and  especial  care 
should  be  given  to  the  construction  of  their  boots. 
Low  laced- up  sheea,  with  square  toes,  broad  treads, 
and  very  low,.broad,  vertical  heels  are  essential. 
Weak  ankles  are  due  either  to  flat  feet  or  to  a 
relaxed  condition  of  the  internal  lateral  ligaments 
of  the  ankle-joint,  and  previous  remarks  apply. 

B0W-LEQ6  are  sometimes  due  to  conditions  of  the 
knee-joints  analogous  to  those  causing  knock- 
knses,  but  on  the  outer  side  instead  of  on  the  inner 
side.  But  in  some  of  these  cases  the  bones  of  the 
limbs  are  bent ;  sometimes  the  thigh-bones  are 
curved  too  much,  sometimes  the  leg-bones  are 
curved,  sometimes  both.  Here  the  treatment  is 
preventive  and  remedial.  Preventive  treatment 
resolvee  itself  into  keeping  the  child  off  its  feet,  or 
giving  medianical  support  to  the  bones  so  as  to 
prevent  fnrtiier  jrielding.  Remedial  treatment 
consists  in  giving  the  child  such  food  as  will 
supplv  earthy  matters  to  stiffen  the  bonee  more 
n^dly.  Here  again  we  come  back  to  feeding 
theee  children  uf  on  oatmeal  porridge  and  milk. 
In  these  cases,  unless  there  be  some  rare  constitu- 
tional defect,  the  disease  is  generally  due  to  the 
fact  that  during  pregnancy  and  nursing  the  mother 
lived  too  largely  upon  meat  and  beer,  and  top  litUe 
upon  vegetable  food,  milk,  and  breadstuffs,  such 
as  brown  bread  and  oatmeal,  &c.  The  result  is 
shown  in  the  softening  of  the  mother's  teeth  by 
absorption  of  the  earUiy  constituents  while  tlie 
baby  dependent  upon  her  has  its  bony  frameworic 
forming ;  also  by  the  fact  that  the  child's  bony 
framework  is  not  suffidentiy  consolidated  by 
earthy  matters,  and  therefore  remains  in  the  gristle 
stage  00  lale  tb*t  the  leg  bonee  bend  under  the 


action  of  the  muscles  and  under  the  wdght  of  the 
body.  Under  tiie  tension  of  the  respiratory  muscles 
also  the  ribs  bend,  lose  their  curve,  and  the  chsit 

*^  paMBb-knaiilid.^  OC  mmmm  c^lkm  hygiene 
conditions  must  be  attended  to. 

Skin  Disease  —  Pbobiasib  (46429).— **  Haiins 
Engineer  "  will  do  well  to  live  largely  upon  fresh 
vegetable  diet  and  fruit,  to  avoid  getting  over-fat 
Local  applications  are  of  littie  use,  but  a  meie 
patch  may  sometimes  be  benefited  by  wearing  over 
the  skin  a  thin  sheet  of  indiarubber  or  gutta- 
percha, or  other  waterproof  material.  Tms  re- 
uevea  ttie  eruption  for  a  time,  certainly,  but  I  am 
inclined  to  think  that  the  amendment  is  not  per- 
maaenti  A  littie  creasote  ointment  (vaseline,  15 
parts;  pure  creasote,  1  part^  and  thoroughly 
incorporated),  mav  also  be  apphed,  as  cold  cream 
would  be  used  for  an  irritable  face.  Intemsl 
remediee  there  are  which  exert  a  lar^  and  more 
or  less  permanent  control  over  the  disease.  Bat 
they  are  powerful  and  p(Msonous,  and  cannot 
safely  be  prescribed  unless  upon  personal  examina- 
tion of  tne  patient.  ''Marine  Engineer*'  mav 
safely  try  a  vegetarian  diet  What  naa  been  ssid 
about  milk  is  not  reliable. 

Marbzagb  (43436).— The  question  of  health 
before  marriage  is  one  of  which  the  importance  is 
very  inadequately  realised.  <* Widower"  aski 
whether  a  woman  aged  25,  '*wbo  has  siif» 
fered  from  pleurisy  and  sore  throat,"  is  eligibls 
as  a  wife.  The  sore  throat,  if  an  ordmsiy 
one,  (and  not  of  the  nature  of  ulceration  d 
the  windpipe,  may  safely  be  ignored  as  not  indica- 
tive of  constitutional  weakness.  ''Pleuriiy"  ii 
another  matter,  but  in  its  forecast  depending  alto- 
gether upon  the  accuracy  of  the  diagnosis.  8ome 
people  call  a  mere  pain  in  the  sidCj  due  to  neura^ia, 
or  temporary  weakness,  "a pleurisy."  Rheumatism 
of  the  muscles  of  the  side,  aj^aia,  is  often  called 
'*  pleurisy."  Beal  pleurisy  is  inflammation  of  the 
lining  membrane  of  the  chest- wall  and  of  the 
covering  of  the  lung,  and  it  is  serious — generally  it 
is  indieative  of  lung- disease.  If  the  woman  is  of 
good  weight  in  proportion  to  her  height,  not 
short-breaihed  on  going  upstairs,  and  a  ^ood 
sturdy  walker,  not  easily  fatigued,  she  is  not  likely 
to  have  lung-disease  or  other  constitutional 
delicacy.  If  over  fat,  that  ie  not  good.  But  her& 
ag|ain,  the  question  turns  upon  the  diagnosis ytaA. 
this  can  only  be  safely  arrived  at  by  the  skilled  eye 
of  a  practical  physician.  People  about  to  marry, 
and  especially  women,  should  always  see  that 
the  spouse  has  passed  the  examination  of  a  good 
life  office  and  insured  his  life  at  ordinary  rates.^  For 
the  working  classes  the  best  office  by  far  is  the 
Government  Assurance,  effected  through  the  Post- 
office.  In  this  the  funds  are  absolutely  safe,  they 
are  not  wasted  in  advertising,  or  in  oommiisions  to 
agents,  and  the  forms  were  admirably  drawn, 
under  the  advice  of  Dr.  Farr. 

Deafness  (46494).— A  celebrated  anrgeon  of  the 
last  generation,  when  lecturing  to  the  students  on 
surgery,  on  coming  to  the  subject  of  ear-diieaaes 
used  to  say,  *'  C^entiunen,  there  are  two  kinds  of 
diseases  of  the  ear— one  that  is  curable  by  ayrin^* 
lug  and  one  that  is  not."  He  then  want  on  to  his 
next  subject.  I  think  that,  speaking  generally, 
what  laawrence  used  then  to  eay  is  as 
true  as  ever;  but  patients  AnffAiniig  from 
deafness  are  not  content  to  take  the  opinion 
of  a  good  surgeon  and  act  upon  it,  and 
which  in  most  oases  comes  to  this :  **Ijet  it  alone.'* 
They  will  keep  tinkering  at  the  ear,  and  they  wiU 
try  every  quack  who  offtsrs  assistanoe.  **  Auris  " 
may  or  may  not  be  one  of  those  to  whom  I  should 
say  **Letit  alone" ;  but  I  cannot  say  without  seeing 
him  and  making  my  own  diagnosis.  I  oasmothelp 
him  by  letter- writmg. 

Coal-Tae  Soaps  (46633).— The  only  "effect" 
that  these  soaps  produce  is  to  put  mooav  info  ths 
pockets  of  the  quacks  who  sell  them.  Tuare  is  no 
soap  better  than  the  pure  hard  yellow  aoap.  AU 
soap  and  all  ablutions  are  cUanseriy  but  otherwise 
they  are  not  disinftctors.  For  diainlectiDn  of  ths 
bauds  wash  them  in  a  weak  aolution  of 
Gondy's  Fluid,  just  strong  enough  to  be  well 
coloured.  For  antiseptic  porpoaoe,  use  a 
solntion  (one  in  twenty)  of  oarbolto  acid  after 
cleansing  the  hands  well  with  aoap  and  watec,  and 
rinsing  the  aoap  off  thoroughly,  am  aoap  and  car- 
bolic acid  naturally  spoil  each  othnr.  A  cleanser 
is  that  which  removes  foul  matter.  A  diainlsctoc 
is  that  which  kills  or  destroys  its  ionlnnes,  and, 
generally,  by  oxidation  or  other  dacompoaitian. 
An  antiseptio  is  that  which  arresta  dacmapoMtiony 
and  BO  arrests  foulness  from  arisiagy  or  xrom  in* 
creasing.         * 

CoD-LivEB  Oil  (46634).— No  ood*Um  oU  is 
better  medicinaUy  than  that  whioh»oaii  be  bonght 
by  the  pint  at  m  really  respeetat^  fisfasaasigsr's* 
who  knows  what  is  what  in  ood-liver  oil.  Th* 
light-brown,  dark- brown,  and  othar  sidvattised 
oils  are  all  quackery,  out  of  whioh  laa^  tortwim 
have  been  made  by  gulling  the  pabMc,  mmd  whidi 
are,  in  no  sense,  wortb  the  price  whiahts  put  vpen 
them. 

Ihpaict's   FbOB    (46640.)— Tha    liasoB    why 
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ptmted  aad  proprietary  foods  fbr  infoati  get  oo 
ftfffelj  iato  Togae  ia  generAlly  beoaose  mothers 
lad  norset  do  not  know  the  simple  cooking  whioh 
is  nsosssary  to  make  nice  foods.  For  babies  under 
ox  months  new  milk,  mixed  with  an  equal  bulk  of 
boiling  water  and  sweetened  with  loaf-sugar,  is 
the  best.  It  should  be  sacked  out  of  a  botUe. 
Absolute  oleaalinen  at  eyery  step— from  the  milk- 
ing of  the  cow  to  the  8uokmg-m  of  the  food— is 
awontlsl ;  and  when  the  baby  is  ill,  it  is 
sine  oeset  out  of  ten  because  the  mother  does 
not  know  her  business.  The  compound  food 
BMotioned  by  '*  Sigrald "  would  be  very  good 
liter  the  child  begins  to  get  its  teeUi  — 
nf,  after  six  months  old.  But  I  doubt 
vasther  nmch  is  gained  by  any  special  or  very 
•onplex  foods  unless  Tory  carefully  prepared  and 
psroally  cooked  with  great  accuracy  on  a  large 
•csls^  as  some  of  the  proletary  foods  are.  Baked 
flour,  well  boiled  to  thm  gruel  and  then  mixed 
with  an  eqnal  quantity  of  imlk  and  sweetened,  or 
fiaeoatmealy  or  barley  flour  treated  in  the  same 
way,  are  as  good  in  a  gsneral  way  as  anything 
th^  can  be  made.  But  if  the  stools  are  pasty,  more 
floar  is  going  down  the  child's  throat  than  is 
digested ;  if  curds  of  milk  come  away  the  propor- 
tion of  milk  must  be  lessened ;  if  sourness,  flatu* 
liney,  and  colic  occur,  the  mother  or  nurse  is 
jSsaaaUy  a  slut,  and  an  emetic  of  ten  grains  of 
ipscacuMiha  powder  in  a  little  thin  gruel  should 
Mgiren  to  empty  out  the  foul  contents  of  the 
ttomaoh,  and  be  followed  by  a  little  castor-oil  to 
dsar  out  the  contents  of  tlie  intestines.  Mean- 
wfafle,  feed  the  baby  on  barley-water,  and  inspect 
tbe  bottles,  teats,  pots  and  pans,  and  other  nursery 
aoangements,  in  order  that  a  clean  start  may  tie 
made.  Children  are  as  often  overfed  as  undened. 
Msay  nurses  lay  a  baby  on  its  back  and  hold  the 
bottle  up  so  as  to  give  the  child  no  altematiye  but 
instant  suffooation  or  over-gorging  its  stomach 
tad  all  sorts  of  consequent  aches  and  pains  from 
inzfsit, 

James  Bdmunds,  K.D.,  dto. 
Gcafton-atreet,  Bond-street. 


TKB  BTHOXd  LIMBLIOHT. 

[19900.] — It  gave  me  great  pleasure  to  see  in 

yoor  issne  of  the  24th,  Mr.  Lewis  Wright's  valu- 

iUe  testimony  of  the  merits  of  the  ethoxo  limelight. 

I  beliere  I  was  the  first  to  pubUsh  its  use  as  a  sub- 

itituts  for  hydrogen  gas,  in  a  paper  read  before  the 

Xsadiester  Photographic  Society ^  on  my  **  Auto- 

asdo  Oimen  Apparatus,"  in  whidi  the  principle 

nisdby  Mr.  Fisher  is  fully  described.    The  only 

diffeienoe  being  that  the  oxygen  gas  for  the  regu- 

lition  of  the  burner  is  taken  from  a  T -piece  a  short 

distince  away^  from  the  ether  tank,  to  preyent  the 

etber  from  rl«ing  into  it.    Mr.  Wright  seems  to 

doabt  the  efficacy  of  the  pulverised  pumice  in  pre- 

Tsoting  exploaions.    If  he  had  used  it  as  often  as  I 

bsTs  the  put  three  years,  under  varying  conditions 

aod  drcumstances,  1  belieye  he  would  come  to  the 

■sme  oondusion—yix.,  that  it  is  the  best  safeguard 

tgainst  explosions.    I  would  not  work  without  it. 

I  hayt  tried  other  materials,  notablj^  coarse  emery 

ind  land,  but  found  they  offered  little  or  no  ob- 

itrastisn  to  the  passage  of  the  flame.    While  on 

ttrfraabjeot,  let  me  call  attention  to  the  safety 

oiasd  jets,  so  called  from  haying  a  single  layer  of 

wkegasse  in  some  part  of  the  burner,  which  offers 

itmoDh  obstrdotion  to  the  passage  of  flame  as  a 

asie  to  the  passage  of  water,  or  an  open  doorway 

to  the  inlet  of  air :  such  jets  cannot  be  too  strongly 

condemned.    V^yes  are  not  much  better,  for  if  by 

iny  miahap^as,  for  instance,  the  filling  of  the 

Hydrogen  bag  with  oxygen  before  it   has  been 

empiied,  and  done  for  thos  sake  of  economy  (such 

niitakes  have  oeeurred  and  will  occur  again) .  Now 

>^d  the  pressure  be  suddenly  checked,  the  ex- 

pkttye  mixture  rushes  down  the  pipes,  and  if  a 

nbber  or  other  membrane  be  interposed  to  prevent 

we  return  of  gas,  bums  it  and  passes  on  unchecked 

to  the  bag,  ending  in  its  total  demolition,  if  nothing' 

y»w  oocnrs,  ttie  past  season  not  having  been,  I  am 

*>iv  to  say,  without  its  mishaps,  Mr.  Fisher  him- 

tvMng  one  of  the  sufferers,  but  trust  he  is  re- 

OOTSQBg. 

A  good  thing  for  experimental  trials  is  an  india- 

nUMr  balloon.    This  ^ould  be  fiUed  with  the 

^oed  gas  as  it  issues  from  the  noatles,  after  it  has 

DMB^justed  to  give  the  best  light,  af terwaids 

jy^ag  it  to  one  of  the  taps.    So  long  as  the 

l>MRne  IS  kept  up  by  the  oontraotion  of  the  india- 

'^ber  it  bums  all  right;  but  when  the  baUoon  gets 

j™uted,  the  explosive  velocity  being   greater 

^>nfts  pressure,  the  light  is  carried  baok,  the 

wlo^  bunting  with  a  sharp  report.    Another  of 

{l^Wright'B  objections  is  the  storage  of  the  ether. 

Jwtbe  advent  of  gekline  plates,  ether  in  one 

n>A<*cttiar  was  found  on  the  shelves  of  every 

FMtographeraUover  the  world,  and  is  stUl  used 

™g^  i&y  great  complaints  about  its  storage  or 

JJ'^^P'*'    I  have  oftener  heard  the  jumpbag  of 

^■opMr  of  the  ammonia-bottle  than  that  of  the 

»•«.  IbavB  a  very  simple  remedy  for  that^viz., 

*^^<mbber  finger-stsil  ^  stopper 


OHBAP  KIO&OSOOPBS. 

[19901.]— Mat  I  b3  permitted  to  revert  to  the 
question  of  cheap  microscopes,  seeing  that  there  has 
been,  as  yet,  no  response  in  the  direction  mentioned 
in  a  communication  which  appeared  in  the  columns 
of  <*  E.  M."  on  the  27th  January  last,  No.  19659, 
p.  495  ?  I  have  yet  to  learn  that  it  is  beyond  the 
range  of  possibili^  to  produce  **  a  perfectly  effi- 
cient" miorosoope-stand  at  a  less  cotit  than  £2 10s. 
If  we  consider  what  has  been  accomplished  by  the 
Ameriosns  in  the  manufacture  of  clocks  and  watches, 
will  anyone  be  bold  enough  to  assert  that  even 
a  first  class  microscope- stand  is  as  complicated  a 
piece  of  mechanism,  or  requires  a  more  perfect 
adaptation  of  parts,  or  more  accurate  workmanship, 
than  a  watch  or  dock  ?  Yet  these  are  produced 
by  machinery  in  almost  unlimited  quantities. 

Surely,  it  is  not  too  much  to  hope  that  some 
Kngl<wh  optician  will  be  found  with  sumoient  enter- 
prise to  undertake  the  manufacture  of  stands  and 
aecessories  for  microscopes  by  automatic  machinery 
—otherwise,  it  is  very  probable  that  by  a  continued 
observance  of  the  conservative  and  restrictive 
policy  of  high  prices  for  what  is,  to  many,  un- 
necessary workmanship,  the  Americans  and  other 
foreigners  will  swamp  the  English  market  with 
cheap  microscopes  as  they  have  already  done  with 
dodu  and  watches. 

Take,  for  instance,  thePeep-o'-day  dock,  manu- 
factured by  the  **Ansonia  Company "  of  New 
York,  U.S(.  It  is  not  so  very  many  years  since, 
that  a  timekeeper,  of  equal  excellence,  would  have 
commanded  nearly  as  many  pounds  as  they  now 
cost  shillings.  I  am  af  raia  that  EngUsh  artisans 
would  never  have  taken  the  initiative  in  a  reform 
tending  towards  cheapness  of  production.  In  the 
case  above  mentioned,  however,  the  loss  to  the 
EngUsh  watch-trade — and  I  may  say,  to  the 
country— must  have  been  incalculable  when  we 
think  of  the  tens  of  thousands  of  watches  alone 
which  have  been  exchanged  for  English  gold. 

It  IB  perfectly  clear  that  a  very  excellent  stand 
for  a  microscope  need  and  ought  to  cost  but  little, 
since  the  price  of  materials  is  not  worth  taking  into 
consideraaon,  and  we  have  also  seen  that  by  the 
employment  of  suitable  machinery,  in  other 
instances,  the  cost  of  production  is  so  marvellously 
cheapened. 

I  wish  to  be  distinctly  tmderstood  that  it  is  not  by 
any  meaivi  intended  to  sacrifice  efficiency  for  the 
sake  of  economy,  nor  do  I  see  any  necessity  for 
such  an  undesirable  result,  since  "the  chief  cost  must 
now,  as  ever,  lie  in  the  construction  of  the  lenses. 
a.  Welbom,  Fh.O. 

Woolsthorpe,  March  28th. 

TOLMIAN'S  BATXSBT. 

[19902.3-^WiTH  ail  due  respect  for  Mr.  Tolmtn*8 
improved  sal-ammonbao  cell,  permit  me  to  state  that 
that  form  of  battery  has  been  known  to  electricians 
for  15  or  16  years,  and  was  the  first  form  of  the 
Ledanch^,  which  depends  for  its  E.M.F.  upon 
the  reduction  of  the  salts  of  ammonia  into  their 
approximate  elements  by  electrolysis. 

The  chlorine,  uniting  with  the  zinc,  and  the 
ammonia,  being  liberated,  is  absorbtsd  by  the 
water ;  now  if  this  cell  has  any  great  deaandmpon 
its  energy,  particularly  as  it  is  pretty  wtil  seated, 
the  ammonia  cannot  escape,  and  it  sown  beeames 

Eolarised ;  but  if  that  gas,  at  the  moment  of  its 
beration«  met  with  an  element  able  to  deconqiose 
it,  then  the  energy  of  the  cdl  would  be  prolonged. 
This  the  peroxide  of  manganese  supplies,  giving  up 
an  equivalent  of  oxygen  whioh  imites  with  the 
hydrogen  of  the  ammonia  forming  water ;  and  if  the 
cell  is  allowed  sufficient  time  to  rest  between  its 
action,  the  manganese  abstracts  oxygen  from  the 
air  ready  to  give  up  when  next  called  upon. 
The  reason  of  the  cell  becoming  at  ^1  polarised  is 
that  the  sal^mmoniac  is  more  readily  decomposed 
than  the  manganese.  When  a  substance  is  found  to 
substitute  the  manganese,  and  give  up  its  oxygen  at 
the  same  rate  as  the  deoomposition  of  the  sal-am- 
monioe,  we  shall  have  a  splendid  battery.  I  admire 
the  ingsoDious  construction  of  the  cell,  dispensing 
with  the  porous  pot  and  allowing  a  good  passage 
for  the  current ;  but  must  protest  against  the  exdu- 
sion  of  BO  important  a  factor  as  the  manganese. 
W.  Balnea  (Firm  of  Newton  and  Oo.) 

UB.  BBKNBTrS  BA.TTEB7-aBATIB 
ADVB&TI8BJ1CENIS. 
[19903.1—1  TRJLsnL  *'0s,"  Mr.  Soward,  and  Mr. 
Horton  for  their  replies  to  my  query  regarding 
soda.  I  quite  understand  that  Mr.  Bennett's  paper 
did  not  say  that  **  potassium  hydroxide  "  and  soda 


jijfiwibberfingi. 


stopper 
W.  Broughton. 


be  used  by  beginners,  where  there  would  be  no 
likelihood  of  a  mistake,  were  called  by  their  com- 
mercial namds. 

It  may  interest  some  readers  to  know  that  the 
porous  cell  can  be  dispensed  vrith. 

I  have  some  osUs  nmde  up  in  teacups,  with  s  tin- 
partition  across  the  middle,  out  so  as  to  be  a  lair 
fity    so    as    not  to  allow  small  chips  to  pass- 


and    perforated   with  a  few  small    holes.    The 

rtition  may  form  the  negative  plate;  but 
prefer  a  nei^ative  plate,  parallel  with  the 
partition  and  midway  between  it  and  the  side 
of  the  cup,  packed  with  turnings  between  the  cop 
and  it,  and  it  and  the  partition.  The  positive 
plate  is  a  bit  of  sheet-rino  hooked  over  the  aide  of 
the  cup  and  reaching  to  the  bottom.  (Of  oourse  it 
must  be  kept  carefully  from  touching  the  partitLon.) 
The  cup  is  half- filled  with  solution.  One  of  these 
will  ring  my  bell  for  one  hour  and  a  half  con- 
tinuously, and  will  regain  its  normal  stccxagth  in 
about  an  hour.  I  have  not  found  any  difficulty 
from  having  the  positive  side  open  to  the  air, 
neither  of  my  cells  being  dosed. 

I  have  noticed  that  oells  made  up  on  this  plan 
vriU  not  start  work  as  quickly  as  with  A  porous 
oell  on  Mr.  Bennett^s  oiigmal  pUn. 

I  must  say  that  **0b^  has  expressed  the  senti- 
ments of  all  our  readers  whom  1  know,  as  to  M^. 
Piaster's  letter  on  p.  61.  He  ought  certainly  to 
send  a  description  of  his  battery,  aat  metdy  an 
advertiseaiant.  W.  W.  H.  a. 

[19904.]— I  BA.7H  had  a  good  deal  of  experience 
some  time  ago  with  battery  cdls,  and  appreciate 
their  improvement  very  much.  Now  Mr.  Bennetf  a 
discovery  may  be  regarded  as  the  distfaiot  root  of 
all  future  battery  ceUs.  I  think  they  mar  be  used 
almoet  for  every  purpose  fbr  which  voltaic  oeUs 
are  iised,  dependio«  on  the  number  of  elements 
and  arraingement  for  the  various  purposes  re- 
quired. 

I  have  tried  one  of  these  cells  this  week  (ending 
let  AprilX  and  I  am  highly  gratified  with  it :  and 
I  have  made  a  modification  of  it,  which  will  almost 
make  it  cheaper.  My  plan  is  identical  with  the 
Bennett  cell,  except  that  I  substitute  carbon  or 
coke  (broken  to  the  size  of  beans  wad  peas)  for  the 
iron  borings,  with  equal  satisfaction.  Tms  modi- 
fication is  all  open  at  present,  but  I  intend  to  have 
an  air-ti^ht  stopper  on  the  porous  pot.  The  liquid 
has  subsided  more  than  an  mch  in  eighteen  hours, 
which  a  stopper  would  prevent,  x  believe  the/ 
are  stronger  when  open ;  but  of  coarse  they  won't 
be  so  durable.  One  cell  will  produce  a  shock,  with 
an  ordinary  size  coil  (shocking  coil),  lasting  many 
hours  ;  but  the  ultimate  duration  of  these  cells  has 
yet  to  be  ascertained,  and  Mr.  Bennett's  announce- 
ment of  that  will  be  universally  wdcomed  by  the 
readers  of  "  ours." 

South  Shidds.  J.  a.  Andenon. 


SOBBWOBIYBBS. 

[19905.]— Sib    Esinnm    Bsobsit's  paper  on 


screwdrivers  puts  me  in  mind  of  a( 
whioh  occurred  with  me  nearly  30  years  sinee.  H 
wasat  the  dose  of  the  OensnU  Exhibition  in  Cork 
in  the  year  1862. 

The  late  Mr.  John  Kennan,  the  well-known 
engineer  in  Fishamble-street,  Dublin,  was  packing 
up  a  very  beautiful  lathe  which  he  had  exhibited ; 
he  was  on  his  knees  screwing  down  tiie  cover  of 
the  case  vrith  a  tcretcdriver  set  in  a  brace.  I  was 
standing  by  him,  when  he  turned  up  his  good- 
humoured  face  and  said,  **  That,  Mr.  Lecky,  is  the 
only  machine  I  have  ever  known  in  which  increase 
of  power  is  accompanied  by  increase  of  speed  " ! 
You'will  easily  perceive  the  drollery  of  his  remark. 

IstApriL  Bobt.J.  Iteoky. 


OOKBINBD  BI<IiIPSB 

CHUCK. 


BOOSNTBIG 


p9906.]— A  FBAoncAL  pUn  I  have  seen -tried  for 
this  has  been  to  makethe  pieoe  that  keeps  the  leading 
screw  of  the  eccentiio  chuck  from  endway  motion, 
instead  of  being,  as  usual,  attached  by  screws,  to 
turn  on  a  pivot,  so  that  by  taming  it  back,  the 
screw  is  free  and  can  be  withdsawn,  leaving  the 
slider  free  to  twvene  under  the  gnidsnee  of  the 
ring  and  bass  proper  to  the  ellipe»<hook.  Another 
way  is  to  make  the  nut  of  the  sliier  to^attMh  to-it 
by  a  screw  (ok  two),  as  the  leading  nnteof  orna- 
mental slideesstsare.  This  sotvw,  or  screws,  can 
be  withdrawn  by  a  thin  tumscrew,  inserted  by  a 
hole  through  the  nose  of  the  chuck. 

Treadle. 


LATHBS  AND  LATHB-KAKIVa. 

[19907.]— <' J.  K.  P.'*  wishes  always  to  be 
courteous,  and  is  sorry  to  see,  by  "Seorpio's'^ 
latter  (12877),  that  he  has  failed  in  being  oourteous 
by  **  guessingat "  something  that  hecannot  under- 
stand. *'  J.  K.  P."  is  not  aware  that  he  did  gaees 
at  anything ;  there  was  no  guessing  reouired.  Now, 
spealung  in  the  first  person,  I  (**  J.  K.  P.'')  say 
that  I  did  not  understand  **  Scorpio's"  **notation,^^ 
and  I  did  not  use  the  word  '*  nomenclature  "  at  all. 
And  I  have  some  reason  to  believe  that  '^notation'' 
means  the  form  in  which  an  equation  or  mathe- 
matical formula  is  expressed,  and  as  '*Soorpio'* 
hifflsdf  says  the  formula  that  he  supplied  was 
mutilated  dj  the  man  who  composed  his  letter, 
No.  19819,  he  need  not  hove  got  his  raiment  so 
very  much  rent  on  tiiat  point.  It  appears  that 
**  Scorpio"  has  taken  the  two  wozda 
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and  "  Yernacular/'  both  of  which  appear  in  my 
letter  on  p.  55,  and  ont  of  them  has  evolved 
<*  nomenclatorei "  which  he  pretends  to  quote  aa 
mine. 

Ab  to  Whit  worth's  plan  of  rounding- off  the 
threads  being  "slovenly,"  or  the  *' certain /»<Atf- 
Jtcretcs  USED  for  ornamental  turoiog,*'  &0m  &o.,  in 
"Scorpio's  "  letter,  I  beg  to  say  that  I  have  been 
cutting  screws  for  40  years,  and  that  I  never,  in  the 
whole  course  of  my  experience,  saw  a  screw  cut  by 
any  one  else,  or  stiU  less  (except  once)  cut  one 
myself  that  did  not  at  least "  profess"  to  be  ronnded 
off  to  a  greater  or  less  extent.  That  one  nnfor* 
tonate  exception  I  remember  to  this  day  with 
remorse. 

What  on  earth  are  "  Scorpio's  "  "  unavoidable 
ineqoafitieB"  ? 

Ab  to  "analogy"  between  trigonometry  and 
poetry,  I  don't  see  the  need  of  suppoeing  such  to 
exist  I  merely  said  I  ooold  not  understand  a  poem 
any  better  than  I  could  "  Scorpio's "  formvla. 
Acknowledging  humbly,  as  I  do,  my  ignofanoe  or 
want  of  appreciative  power,  I  nm  fluid  to  lack 
"  courtesyj?'  forseotli !  Must  1  go  furtLor  altU, 
and  tell  "Scorpio  "  that  by  *'  shop  "  I  mean  ictftk* 
shop  ?  Andt  further  stilly  to  t«U  bim  that  fJmost 
all  lathes,  except  tboao  made  by  Holtzapffal  &  Co., 
or  by  such  makers  a»  copy  H.  and  Co/^^  toots,  have 
WhtttcorWs  threads  oa  tboir  toandreU,  aa  1:^7. : 
plain,  ungeared,  fiia^  lathea^  I'm.  diam^t^r,  nine 
uireads  to  an  inon ;  geared  5m .  lathe ,  lin.  diameter, 
eight  to  an  inch:  54m.  geareJi  Um.  diametor. 
seven  to  an  inch;  dw.  geared,  l|iu.  diamotor, 
seven  to  an  inch,  and  so  on.  A^  a  iira-citk^l  man,  I 
should  never  dream  of  putting  aj^ythJEifE  but  a 
Whitworth  thread  on  a  new  Uth^*  m  an  ixml .  Sa  vq 
and  except  that,  I  h^ve  often  tbotif^ht,  aiid  do  naw 
beUeve,  uiat  a  very  much  coaraer  thread  would  be 
l>etter  still ;  say,  zor  lin.  nose,  six,  or  even  so  low 
as  four,  threads  to  the  inch,  and  the  nose  itself  not 
more  than  fin.  long.  But  this  is  verging  on  the 
heretical  and  dhimerioaL  so  I  forbear. 

J.  K.  P. 


UNIVEBSAL  OTTTTEB. 

[19908.]^!  vow  give  a  desciiptioB  of  an  instru- 
ment which  sometimef  is  called  a  "  fly-cutter,"  axid 
sometimes  a  "  universal  cutter."  It  is  very  easily 
made,  and  is  capable  of  doing  very  beautiful  work. 
The  one  I  am  describing,  and  which  I  have  made 
for  my  own  use,  I  only  work  in  two  positions,  ver- 
tical and  horizontal,  and  though  I  have  seen  de- 
scriptions in  books  of  instruments  somewhat 
simuar,  but  made  to  work  at  intermediate  aasles 
to  mine,  I  never  saw  any  advantage  in  it,  and  tihey 
are  much  more  complicated.  Fig.  1  is  a  general 
view ;  the  head  or  frame  ABO  is  of  gunmetal 
cast  in  one  pieee.  The  part  A,  which  carries  the 
mandrel,  is  lin.  long  by  {in.   diameter,  and  is 


through  and  pinned  as  shown  at  G,  and  must  be 
placed  so  that  when  I  is  in  tool-holder  of  slide- 
rest,  according  to  which  side  the  shank  is  placed 
on,  so  the  mandrel  of  instrument  will  either  be 
truly  horizontal  or  vertical.  The  shank  I  is  fin. 
square.  When  used  horizontally,  the  gut -band 
from  overhead  passes  directly  round  the  grooved 
pulley  E ;  but  when  used  vertically,  after  passing 
round  F,  the  band  must  go  round  the  two  guide- 
pulleys  K  K.  A  side  view  of  these  guide-pulleys, 
and  tneir  mode  of  attachment  to  frame,  is  given  in 
Fig.  2.  The  pulleys  are  secured  to  an  iron  boss,  L, 
by  two  screws,  which  also  serve  as  axles ;  and  the 
boss  has  a  shank  M,  which  screws  into  the  frame 
B  Fig.  1,  so  that  the  guide- pulleys,  with  their 
boss,  can  be  readily  unscrewed  and  removed  at 
pleasure.  Fig.  3  shows  the  shape  of  the  tools  used 
in  instrument.  The  four  in  bracket  are  a  front 
view,  and  the  fifth  a  side  view.  The  tool  shown 
in  tool-holder  is  generaUy  made  in  three  or  four 
widths  at  cutting  end.  These  tools  are  lin.  long, 
by  iin.  by  |in.  shank.  With  this  instrument,  BuSn 
work  can  be  done  as  plain  fluting  of  different 
widths ;  what  is  called  the  basket  pattern,  either 
straight  or  spiral ;  also  straight  line  patterns  on 
flat  surfaces,  such  as  the  lid  of  a  snuffbox :  and 
this  is  also  the  best  tool  to  use,  set  vertically,  in 
beading  or  fluting  irregular-shaped  articles  in  com- 
bination with  the  curvilinear  apparatus.  Also  the 
geometric  staircase,  which  is  very  beautiful,  can 
best  be  done  with  it  j  and  as  Mr.  Evans  explains  how 
it  may  be  done  with  the  eooentrio  chuck,  in  the 
number  for  March  3rd,  I  shall  give  a  short  account 
of  how  I  have  executed  the  same  pattern  with  this 
instrument.  First  turn  the  stem  of  your  vase,  er 
whatever  the  article  is,  cylindrioally  between 
centres  of  lathe ;  set  your  shde-reat  with  this  in- 
strument in  tod-holder,  parallel  to  rnmkj  with  the 
mandrel  of  it  horizontal,  and  a  tool  similar  to  the 
one  shown  at  Qt  of  whatever  width  yon  wish  the 
steps  of  your  stairs  to  be.  Throw  off  the  band  of 
your  lathe,  and  put  the  overhead  gut  in  its  place 
around  the  pulley  E.  Place  the  oounting  index 
point  in  first  hole  of  circle  on  dividing- plate  of 
lathe,  and  beginning  at  one  end  of  worx,  make 
the  first  cut  straight  into  the  centre  of  cylinder, 
which,  if  it  is  of  any  length,  will  require  a  back 
steady  to  support  it.  For  the  next  cut,  move  main 
slide  of  rest  as  many  degrees  of  its  scale  as  are 
equal  to  the  width  of  tool  used,  and  move  the 
index  as  many  holes  on  dividing-plate  of  lathe  as 
will  give  the  spiral  required,  wnether  a  quick  or 
slow  one,  and  take  a  second  cut  to  the  same  depth 
as  first;  and  so  on,  making  the  same  movements 
between  each  cut  until  the  stairs  are  complete.  I 
often  make  it  double  or  treble  if  the  cylinder  is  of 
any  thickness,  and  to  do  this  you  move  back  the 
slide  of  rest  to  where  it  commenced,  then  place 
index  point  at  the  half  or  third  of  circle,  aooordine 
as  yon  want  a  double  or  treble  spiral,  and  proceed 


HUXLET'S  OAI^CITLATINa   DCAOHm. 

[19909.]— The   machine  for  calculation)  iUni- 
tratedon  page  56,  ENausH  Mechavio,  is  novel 
and  ingenious,  but  the  descnption  fails  to  conyerto 
your  readers  that  its  utility  is  likely  to  equal  that 
of   a  well-arranged  straight  slide-rule.    In  such 
calculations  as,  say,  the  cost  of  llcwt.  Iqr.  171b., 
IScwt.  2qr.  191b.,  17cwt.  3qr.  131b.  at  ITs.  7d.  p« 
ton,  the  latter  instrument  giving  the  respeenve 
values  120,  144,  188  pence,  each  within  one  hslf- 
penny  of  correct,  all  at  a  single  setting,  aod  each 
operation  end  result  being  left  undisturbed  and 
open  for  revision  (when  necessary,  at  least) ;  but  by 
the  proposed   machine,    for   same  examples,  the 
cwts.  ori^rs.in  a  ton  on  arm  G  having  been  adjusted 
to  the  pnoe  17s.  7d.  on  arm  F,  the  arms  B  0  re- 
quire to  be  pressed  together  or  opened  for  eadi 
calculation,  so  each  operation  on  B  0,  but  lasr.  hat 
to  be  disturbed,  and  consequently  is  beyond  re- 
vision unless  by  re-setting.    And,  further,  as  by 
the  straight  rule,  square   and   cube  powen  sad 
roots  are  obtainable  at  sight,  and  such  cslculatbns 
as  ^S-y/U  X  53/37  X  17  give  19*2,  answer,  very 
nearly,  at  one  setting;.    A  careful  consideration  of 
the  two  systems,  viz.,  by  proposed  and  straight 
instrument,  is  importsmt. 

March  28th.  Butterahaw. 


OftESHAVS  ATJTOKATIO  VAOTTXTK 
BBAKE. 

[19910.]— I  HavB  noticed  lately  several  qusrisi 
in  ^e  Enoush  Mtcohawio  relating  to  the  auto- 
matic vacuum  brake  on  the  L.  and  S.WJO.  I 
have  prepared  a  short  description  of  it  with  a 
rough  diagram,  which  I  trust  you  will  insert,  if 
you  can  s^ord  the  space,  feeling  sure  it  will  be  of 
interest. 

Gresham*s  automatic  vacuum  brake  is  a  modified 
form  of  Smith's  automatic  vacuum  brake,  and  has 
been  tried  on  the  G.N.  and  L.  and  N.W.  railways. 
It  has  ako  been  fitted  to  the  new  L.  and  S.W.B. 
rolling  stock.    Its  action  is  as  follows  :— 

Before  starting,  the  driver  creates  a  vacuum 
with  the  large  ejector  on  the  engine  in  the  trsin 
pipe,  and  luso  m  the  vacuum  reservoirs  (B),  in 


cylindrical;  the  mandrel  is  of  steel,  and  has  a 
round  boss  D  at  one  end,  having  a  square  hole 
through  it,  into  which  fits  the  tool  G,  which  is 
secured  by  the  set-screw  H,  whieh  has  a  squared 
head  for  a  small  spanner.  This  square  Iwle  or 
tool-holder  must  be  made  so  that  the  centre  of  the 
tool  is  fax  a  line  with  the  centre  of  the  square  shank 
I,  so  that,  no  matter  vrhelher  the  instrument  is  set 
vertically  or  horizontally,  the  tool  will  still  be  in  a 
line  with  the  centre  of  lathe  mandrel.  The  dotted 
lines  show  the  8hax>e  of  steel  mandrel  and  how  it  is 
coned  to  compensate  for  wear,  and  of  course,  A 
is  bored  out  to  correspond,  and  the  two  are  nicely 
ground  together.  Over  the  other  end  of  mandrel  a 
steel  pulley,  B,  is  slipped  and  made  to  revolve 
together  by  a  feather,  and  at  F  are  two  lock-nuts, 
by  whidi  the  wear  can  be  taken  up ;  there  is  an 
ou-hole  in  centre  of  A,  as  shown.  At  G  the  castingis 
bored  to  fit  tightiy  on  the  rounded  end  of  shank  I, 
and   both  casting  and  shank   are  then  drilled 


as  before.  I  think  anyone  will  say  there  is  less 
risk  of  Id  jury  to  the  work  by  accident  in  this  mode 
than  Mr.  Evans's,  and  besides,  the  cutter  revolving 
so  much  quicker,  leaves  a  cleaner  cut  than  with  a 
fixed  tool  and  the  ecoentric  chuck.  Another  way 
in  which  I  have  sometimes  varied  this  pattern  is, 
previous  to  cutting  the  steps,  to  bore  out  the 
cylinder  its  entire  length,  and  after  the  steps  are 
cut,  to  insert  a  rod  tunied  to  fit  the  bore,  of  ebony, 
say,  ia  an  ivory  staircase,  or  aa  ivory  rod  m 
an  ebony  staircase,  and  the  contrast  is  very 
pleasing. 

In  using  the  universal  cutter,  you  must  feed  it 
very  gently,  and  keep  the  tool  sharp,  and  drive  it 
quickly;,  otherwise,  in  consequence  of  the  neces- 
sarily small  mze  of  the  pulley  E,  only  lin.,  the  band 
will  slip  and  the  tool  catch  m  the  work,  though  it 
never  aces  any  damage,  such  as  a  fixed  tool  in  the 
slide-rest  would  do  if  it  were  to  '*  catch  in." 

F.  W.  O. 


connection  therewith,  which  are  under  each  car- 
riage. Whilst  running,  the  vacuum  is  maintainsd 
by  the  small  ejector  until  the  brakes  stre  reqursd 
for  use,  when  air  is  admitted  to  the  pipes,  aad 
the  brakes  are  applied. 
Under  each  carriage  is  fixed  a  patent  valve  T 
the  reservoir  R, 


^g.  1),  which  is  connected  with  . 
the  Hardy  brake  cylinder  B,  and  the  train-pros  P, 
apassage  being  also  provided  to  the  atmospbers. 
whilst  the  vacuum  is  maintained  in  the  train  pipe 
the  main  valve  Y  (Fig.  2}  is  drawn  into  the  po«- 
tion  shown,  and  the  rubber  faces  "F*  are  pr««td 
against  the  seatings  in  valv»-oasfaig  C.  The  prss- 
sure  of  the  atmosphere  entering  at  K  and  aetnig 
on  the  diaphragm  D  serves  to  keep  the  valve  ia  ttxs 
position.  It  will  be  seen  that  aU  oommuniflstion 
between  the  brake  cylinder  B  and  vacuum  rescrvoiz 
Bis  effectually  cut  off,  while  the  brake  eyliadsrii 
in  free  communication  with  the  atmosphere,  and 
the  blocks  are  kept  dear  of  the  wheels.  At  the 
same  time  the  ball- valve  F  iM  unseated,  leaving  a 
free  passage  F  through  the  main  valve  V  betiroeii 
the  main  pipe  and  the  reservoir,  and  the  vacnom  if 
maintained  in  the  latter.    When  the  vacuum  JB 
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jaitroyed  in  the  main  pipe  P,  either  by  the  driver, 
ggiidi,  or  by  aoddeQt,  the  pressure  oa  D  forces  it 
aad  the  ralre  Y  orer ;  the  rubber  f  aoes  F  seat 
thflonireSi  and  those  marked  F  are  unseated. 
MasnirMle,  the  ratre  or  ball  B'  has  been  seated, 
pnTcnting  the  destrnotion  of  the  vacuum  in  the 
lewtToir.  In  the  position  as  above  descrit>ed,  the 
imitttslTe  y  cuts  off  all  communication  between 
thestmospbere  and  the  brake  cylinder,  and,  owins 
to  r  bsiog  unseated,  the  vacuum  in  reservoir  U 
dnwfontthe  air  from  the  brake  ojrlinder.  The 
lesther  diaphragm  in  brake  cylinder  is  forced  up, 
lod  the  piston-rod  draws  up  lever  L,  carrying  with 
it  the  rooking  shaft,  and  consequently  the  rods 
viioh  poll  the  blocks  on  to  the  wheels.  To  release 
tiie  brtke  a  vacuum  is  created  in  the  pipes,  the 
nho  T  returns  to  its  first  position,  the  vacuum  is 
dflitioyedin  the  brake  cylinder,  and  the  brakes  are 
islesied.     Clayton's  coupling  is   used  with  this 


Can  Mr.  Stretton  kindly  say  if  the  automatic  or 
Mlf-olosiag  connlings  for  the  Westinghouse  brake 
bsre  been  oanderonedy  as  I  see  that  all  the  new 
enrisges  fitted  with  that  brake  have  the  old- 
Mffwed  cooks  at  the  end  of  each  vehicle.  WOl 
be  kindly  say  whj  this  change  has  been  made  ?  If 
it  wiU  be  of  any  interest,  I  shall  be  happy  to  send 
s  notional  sketch  of  the  couplings. 

0#nti^ur. 

THB  OOVmnTOTTS  B&AXSS  BBTUBV. 

[19911.]— Tbb  Bigkth  Continuous  Brakes  Be- 
tom  (No.  0  8,149)  has  just  been  issued,  and  the 
toBowbig  table  gives  the  amount  of  rolling  stock 
fitted  wiui  brakes  which  appear  to  fulfil  the  neces- 
wv**  conditions." 

Am  upon  f  onnsr  occasions,  I  have  placed  vehicles 
wfaidi  are  provided  with  connecting-pipes  only  in 
a  tsparate  oolmmi. 


Barker's  Hydraulic  brake  has  been  removed  from 
three  more  Midland  carriages  and  replaced  by  the 
Sanders  and  Bolitho. 

The  Lancashire  and  Yorkshire  Railway  Company 
has  nineteeu  engines  with  the  Westinghouse  brake, 
but  seven  of  these  are  working  with  trains  not  so 
fitted. 

The  Xorth-Eastem  have  35  goods  engines  pro- 
vided with  ^e  Westinghouse  bnke  to  work  excur- 
sion trains. 

Kendall's  steam  brake  has  now  beoome  extinct, 
as  the  North-Eastem  Company  has  removed  it  from 
the  trial  train  of  one  engine  and  nine  vehicles,  and 
this  rolUng-stook  wiU  be  refitted  with  the  Westing- 
boose  brake. 

One  new  sjstem  appesn  for  the  first  time  in  the 
present  rehim-  W.  Parker  Smith's  automatic 
vacnom.  It  is  fitted  to  four  vehides  on  the 
Liskeaxd  and  Caradon  railway,  but  it  can  only  be 
applied  by  the  guard. 

The  following  brakes  are  also  in  use,  but  they  do 
not  fulfil  the  conditions,  and  are,  therefore,  in- 
efficient : — 

Battor's  Hydraulic  (two  systems). 

Olaric's  ohttbi. 

Wilkin  and  ClarVs  chain. 

Clark  and  Webb's  chain. 

Fay'e. 

Fay  and  KewaH's. 

Kewall's. 

Heberlein  friction. 

Smith's  vacuum. 

Parker  Smith's  vacuum. 

W^estfnghouse  pressure. 

It  is  unsatasfactory  to  find  tbat.  during  the  past 
half -y]Bar  some  companies  Iwfe  fitted  tnins  with 
'^  *    '  brakes,  wmoh«  at  some  future  time,  will 


Statement  showing  the  amount  of  BoUing-stock  fitted  with  Continuous  Brakes  which  appear  to 
oooply  with  the  Conditions  of  the  Board  of  Trade,  December  Slst,  1881. 


Xame  of  Continuous  Brake. 


Bsiker's  Antomatio  , , 

&mes'  Taoanm 
ftj,  Newall*  and  Eames' 
Fky.  Newall,  and  Sanders'    . . 
SsadflEi  and  Bolitho  Vacuum 


Soin'a  Automatio  Taennm  .. 


StssTlC'Innes     .1        .. 
Wertin^oiue  Antomatin 


oonneoting-pipes 


Name  of  Bailway  Company. 


Ghreat  Eastern         

Lancashire  and  Yorkshire 
Lancashire  and  Yorkshire 
Lancashire  and  Yorkshire 

Qreat  Western        

Lancashire  and  Yorkshire 

Midland       

Somerset  Joint  Committee 

Great  Northern 

Lancashire  and  Yorkshire 
London  and  South  Weston 

TaffVale 

Dublin,  Wioklow,  and  Wexford. . 

Caledonian 

QreatEastem        

Ghreat  Northern 

Lancashire  and  Yorkshire 
London  and  South  Western 
London,  Brighton,  &  South  Coast 
London.  Chatham,  and  Dover    . . 

Midland        

Midland,  Scotch  Joint  Stock 

North  Bastem        

Bhymney 

West  Lancashire 

Caledonian 

Glasgow  and  South  Western 

Nor&  British         

East  Ceast,  Joint  Stock,  and  Cars. 

Total  as  above 
Total  June  30, 1881 

Showing  an  inorease  of    •• 


Amount  of 
Stock  fitted. 


297* 

2 

281* 

"2 
6 

13 
4 
2 
4 

64 
2 

19* 

2 

238 

12 

67* 

271* 

8 

3 

24 
62 
96 


1,466 
1,132 


333 


12 

8 

10 

6 

996 

2 

1,703 

*33 
33 
42 
15 
14 


8,535 
6,881 


1,654 


71 

7i4 
2 


10 
10 


757 

14 

6 

37 

, , 

7 

, , 

1,672 

313 

71 

9 

94 

141 

40 

1,690 

123 

13 

13 

16 

501 

66 

160 

153 

656 

245 

, , 

121 

1.997 
1,224 


773 


61,809 
Not  given 
Not  given 
Not  given 
1,03^063 
Not  given 
2,550,317 

33',422 

Not  given 

1^063 

11.731 

2,040 

23,689 

792,932 

16,750 

Not  given 

19,593 

2,428,266 

131,361 

430,931 

2,784,307 

38,868 

23,008 

95,300 

322,224 

1,122,656 


The  feotftl  passenger  rollinff-stock  consists  of 
5,287  engineSy  and  46,235  carriages  and  vehicles, 
aiatha  table  allows  that  only  1,^  of  the  engines 
aad8,635of  theoaneiages  are  fitted  with  efficient 


The  Great  Western  and  Bfidland  companies 
iaolade  678  engines  as  fitted  with  the  Sanders  and 
Boiitta  Yaomim  brake,  bnt  the  fact  is  they  are 
provided  with  tUam  brakts,  which  do  not  fulfil 
the  ooodttiona,  and  are  not  self-acting  in  case  of 


Ihnteg  the  half-year  twelve  more  Midland  ex- 
ms  eoginea  have  had  the  Westinghouse  Driving- 
wheel  Gnhe  fitted  to  the  conned  wheels.  Sixty- 
■xhocee-boxaa  and  other  vehicles  have,  during 
the  SBBa  period,  been  fitted  with  connecting-pipes 
forboUi  the  Westinghonse  and  Sanders  brakes. 


have  to  be  removed  or  modified,  thus  causing  great 
unneoessaxy  expense,  trouble,  and  del^. 

Clement  B.  Stretton. 
Saxe-Coburg-street,  Leicester,  March  31st. 

Ebbati.— P.  81,  col.  2,  line  70,  for  "mound 
on  the  foil,  if  iron,  carefully  "  read  **  mound,  on 
the  foil,  of  iron  earefuUy."  P.  81,  col.  3,  line  34, 
for  "base"  read  "box.^'  P.  88,  col.  3,  line  14 
from  bottom,  for  "compound  of  ammonia'*  read 
«  compound  ammonia." 

Alfred  W.  Sov^ard. 


&£PLI£S  TO  QUERIES. 


At  a  cost  of  £88,000  nearly  1,900  miles  of  rail- 
way have  been  interlocked  on  the  London  and 
North- Weetetn  Baflway. 


♦^*  In  their  answers.  Correspondents  are  re- 
spectfulli/  requested  to  mention,  in  each  instance,  the 
title  and  number  of  the  query  asked. 


[34041.]— a.N.  Enffines  (IT.  a.)— There  was  a 
class  of  passeoger  eng^ea  introduced  about  the 
time  referred  to,  built  by  Hawthorn.  This  class 
had  tingle  driving-wheels.  Oft.  6in.  diameter,  and 
leading  and  traihng  wheels  4ft.  diameter.  The 
cylinders  were  16in.  diameter  and  22in.  stroke, 
boiler  10ft.  by  4ft.^  174  tubee,  2in.  diameter ;  lap  of 
valvee  l|in.,  lead  m  lull  gear,  3-16in.,  ports  14in. 
lonff,  steam  ports  l^in.  broad^  exhaust  ports  2)in. 
wicM,  no  dome,  cylmders  inside.  Or  does  querist 
refer  to  those  of  the  Crampton  ^pe,  inside  cylin- 
ders and  intermediate  erank-shaft  ?  They  had  7ft. 
drivers  and  16in.  cylinders,  stroke  20in.  They  were, 
I  believe,  built  by  B.  B.  Wilson,  Leeds.— Cab- 

STAZBS. 

[34042.]— G^.a.  Engines  (XT. O.)— The  old  97— 
102  dass,  built  by  Stenhenson,  were,  as  **  N.  Z." 
remarks,  very  powerful  oaysines  considering  the 
period  when  they  existed.  Tney  had  domes  of  the 
well-known  Stenhenson  type,  on  firebox ;  I  believe 
he  is  correct  inth  regard  to  the  dimensions  he 
quotes.  To  these,  however,  I  can  only  add  the 
weight,  which  was  24^tons,  of  which  8tons  16cwt. 
rested  on  the  leading-wheds ;  lOtons  16cwt.  2qrs. 
on  the  driving-wheels,  and  4tons  19cwt.  on  the 
traHing-wheels.— Casstaibs. 

[363980— Jenny  Lind  Bnglnea  (U.a)— If 
"  R.  N.  £L."  has  not  yet  got  the  required  informa- 
tion, the  following  may  be  of  service  to  him.  These 
enmes  were  used  on  the  Midland,  M.S.L., 
L.K  and  S.C.,  and  E.C.  railways.  They  were 
built  by  E.  B.  Wilson^  On  the  M.B.  26  and  27, 
on  the  Brighton  61  to  69,  and  E.C.B.  Nos.  103  to 
107  were  of  this  brpe.  Thev  were  single  enffines, 
with  inside  oylindus,  double  frames,  inside  bear- 
ings to  drivinff-axles,  and  outside  to  leading  and 
trmling;  flutea  dome  on  boiler,  and  safety-valve 
to  m^oh  on  firebox.  The  pumps  were  either 
worked  by  a  small  eccentric  routaide),  or  by  crank« 
pins  in  the  bosses  of  the  drivin^wheels.  They 
varied  on  different  lines  in  minor  details.  All  had 
cylinders,  16in.  by  20in.  stroke;  driving-wheels. 
Oft ;  carrying^heels,  4ft  M.B.  26  and  27  had 
124  tubes,  2in.  by  lift ;  heating-surface,  708  sq. 
ft  J  firebox,  67  sq.  ft. ;  and  wsisht  24  tons.  The 
"  Jenny  Lind,"  oa  the  M.S.L.,  had  more  firebox- 
surface,  viz.,  81  sq.  ft.,  and  grate-area,  12^  sq.  ft 
Other  engines  of  the  same  daas  had  142  tubes  2in. ; 
heating^surface,  910  aq.  ft ;  firebox,  90  sq.  ft ; 
total.  1,000  aq.  ft. ;  boUer,  3ft  lOin.  by  lift.  long. 
The  kC.B.  "  Jenny  Linds  "  (103-107)  weighed— 

tons  cwt.  qrs. 

On  leading-wheels 7    17    2 

„  driving     „      10    19    0 

„  trailing     „      4      0    2 

Total 22    17    0 

— CAB0TAIB8. 

[45569.]— Yelooity  of  Water  In  Sewers.— 
"  J.  C.  S.  B."  is  in  error  in  the  reault  on  page  571, 
Yd.  XXXIY. ;  he  shows  a  greater  discharge  for 
18in.  pipe  }  full  than  is  due  to  18in.  pipe  running 
full  down  1  in  100.  Yelodty  =  65  VB  x  2H, 
65  V'436  X  2  X  52-8  »  55  x  6*8  «  374ft.  velocity, 
374  X  1*264  «  469  cubic  feet  per  minute. 
B  B  ^'^  ^  ^*^  ^'  water  in  pipe 

2*874  s  wetted  eiroumf erence  of  1 
B  is  the  hydraulic  mean  depth,  ana  &  circular 
pipes  runnmg  full  is  one  fourth  diameter,  and 
would  be  l«f671  /  4  712  -  -376  in  that  case  as 
against  *436  as  above;  the  18in.  pipe  full  would 
have  velocity  346'6ft.  per  minute,  and  discharge 
610*2  cubic  feet  per  nunute.— Jomr  S.  B.  Bsll, 
C.E.,  Newcastle. 

[46765.]— Watoh  Jobbing  (U.O.)— "  Cranto  " 
must  enlarge  his  barrel  holes,  turn  a  stoiming  to 
fit,  rivet  in,  and  open  to  fit  pvot :  but  this  must 
be  carefully  done,  or  the  barrel  will  be  thrown  out 
of  flat  You  omitted  to  mention  the  sort  of 
barrel  you  wish  to  operate  upon.— F.  C.  Putlst. 

[46766.]— Watoh  Fnaea  Ohain  (U.a.)-One 
end  mast  fotm  a  double  link,  and  the  other  a  atnale 
one.  To  accomplish  this  hold  the  ohain  in  the 
nippersin  such  a  manner  thai  only  the  part  to  be 
removed  nrojeets  beyond  them,  the  best  phMe  to 
hold  it  being  across  the  next  rivet,  which  is  thus 

Bvented  from   starting.     Best   the  projecting 

k  oa  ita  edge  on  a  pieoe  of  hard  wood  or  bone 

held  in  the  vice,  and  with  the  point  of  a  penknife 
split  tiie  link  open,  and  extiaot  the  rivet  and  the 
broken  part  of  link.  Should  rivet  remain  behind, 
it  may  be  extnoted  by  placing  it  over  a  amall 
hole,  using  the  point  of  a  needle  as  a  punch,  and 
aligot  tap  with  the  hammer.  Practise  u^on  a 
large  chain  at  first,  and  for  rivets  get  a  piece  of 
chain  wire  from  a  watchmaker.  Fit  ohain  together 
so  that  both  hooks  point  the  same  way.— F.  C. 
PuTunr. 
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[4d884.]--T7iilverMa  JoinU  In  ShafUnff.— In 
the  anxiexed    aketeh   ** Ignoramus'*   hM  eketoh 


^ 


Mked  for  of  the  onp-end-bftU  joint  for  shttft.  It  ii 
known  as  Keller's.  The  pin  shown  by  dotted 
Unes  Sn  left-hand  half  goes  thxonffh  the  her  in  the 
right-hand  half,  one  of  whidi  pma  merely  bears 
against  the  interior  wall  of  the  shell.  In  another 
form  the  globular  portion  is  kept  in  the  hemi- 
sj^erieal  shell  by  means  of  a  ring-oap  bolted  by  its 
flange  to  a  flange  on  the  other  portion.  In  that 
oaae  friotton  is  the  only  thing  compeUing  one 
portion  of  the  thaf  t  to  turn  the  other.  I  think  it 
will  be  better  for  the  querist  to  use  four  joints  at 
laglet  of  15"  than  two  at  iOP.-^J.  T.  H. 

[46949.1— Soldering.— I  am  merely  abottt  to 
mention  that  for  soldstlAg  aayttioff  that  can  be 
done  with  a  lamp,  there  is  nothing  like  muriate  of 
smmonia  dissolved  in  water;  whatever  has  to  be 
■eldeffed,  the  solder  melts  just  when  the  muriate 
erspoistes.  The  wire  or  bnss  is  merely  wetted 
with  it  and  touched  with  the  solder,  as  it  dries  and 
evaporates.  No  d#ania^  isnrequired,  andno  eorro« 
sion  takes  place,  and  it  u  leen  at  enee  when  the 
solder  will  melt.— Edw.  Taos.  Soott. 

[45990.1— Orran  Pipes  (tr.Q.)^The  seale  of 
in  ttie  above-named  Query  are  as  follows  :— 


TO  4in.  by  Uin. ;  Ten,  C  2in.  by  Ifin.,  Mid.  C 
l^in.  by  1  i-16in. :  O  in  Alto  iin.  by  fin.  I  may 
here  aJso  ttnte  that  the  front  boajrds  of  those 
ptoes  are  out  aeroas  inside  fbr  height  of  mouth, 
wnioh  is  one  third  the  width  of  pipe.— D.  W.  0. 

[46015.]— Powls.— I  see  every  now  and  thtn 
questions  abont  their  laying,  and  about  this  most 
people  are  sadly  mistaken,  and  then  eomplun  of 
the  fowls.  Yon  hear  people  say,  "  I  get  so  few  eggs 
and  I  give  them  the  best  oarley,  maixe,  and  in  extra 
quantity  too,  and  the  eggs  don't  pay  the  cost."  Yes, 
and  you  may  go  on  giving  them  bailey  and  those 
kind  of  things,  and  they  don't  lay.  People  are 
quite  mistaken.  Fowls  are  really  snimal  feeders ; 
and  if  you  want  them  to  lay  and  to  go  on  laying 
the  greater  part  of  the  year,  you  must  not  give  them 
too  much  barley,  wheat,  &c.,  but  give  tbem  some 
ammal  food.  Had  I  not  done  away  with  the 
account.  I  could  hsve  told  a  tale  about  my  fowls.  I 
always  let  them  come  into  the  garden  when  dig- 
ging, or  turn  up  some  ground  for  them  to  get  the 
worms.  I  collected  aa  the  snails  I  could  get,  and 
it  is  a  good  plan  to  get  a  sheep  or  bullock's  liver 
and  boil  it  hard,  and  give  them  a  little  every  day. 
I  cannot  tell  particulars ;  but  we  had  five  fowls,  and 
from  them  we  got  above  1,500  eggs  in  the  year,  but 
gave  them  little  grain  food.  They  cannot  lay 
properly  if  they  don't  have  asfanal  food.— Edw. 

[46160.]— Birmingham  Wire  Oauffe.— '*  Col- 
lodion"  should  procure  from  Spons,  Charing 
Cross,  the  **  Beport  of  the  Committee  of  the  Society 
of  Telegraph  Edgineers,"  prioe  Is.,  in  which  he 
will  find  a  table  of  the  B.W.a.  acooiding  to  dif- 
ferent authorities.  Mr.  T.  Hughes  also  issues, 
with  same  pubUshers,  »  pamidilet  on  the  '*  English 
Wire  Qamge,"  price  2b.  6d.,  which  contains  a  UMe 
giving  the  Fremsh  and  Gterman  mniges.  From  the 
tables  he  will  find  that  B.W.G.  has  no  definite 
size  to  any  No.  of  wire,  but  that  wire  of  a  certain 
No.  may  be  seme  thousandths  of  an  inch  smaller 
or  larger  than  the  gauge  by  which  it  is  measured, 
—Nun.  Dob. 


[46161.]— Pwnpinff  to  Prossoro.— If  I  put 
down  a  set  of  pumps  for  the  high  level,  I  should 
want  an  escape-valve  in  the  well  or  in  the  veser- 
Toir.     More    information    will    oblige. — Watbb 

MOTOS. 

[46180.]— BngUah  and  Horwegian  Piah 
Chiiano.— iSomewhere  in  the  Paritaasentary  papers 
theore  is  a  report  from  Consul  Crowe  on  the  trade 
and  industries  of  Norway,  but  when  it  was  issued 
I  do  not  know.  I  am  inwned  to  think  that  some- 
thing simiiar  to  the  following  appeared  in  these 
pages  some  time  ago,  but  here  is  an  abstract  of  the 
matter.  The  Norwegian  fidi  guano  is  made  by 
grinding  flah-oflal,  oomposed  ohiefiy  of  heads  and 
Denes  ox  the  cod.  The  Norwegian  manufacturers 
of  Lofoden  and  Finma  rkmake  their  guano  almost 
eaelusively  from  the  heads  and  spines  of  the  eod- 
flsh,  offal  from  herrings  and  soft  parts  of  ood  and 
other  fish  being  seldom  utilised  for  this  purpose, 
as  the  expense  of  producing  guano  fromthe  latter 
iubstanoe  is  greater  and  the  product  of  an  inferior 

3[na]itj.  The  manure  which  originally  appeared 
or  sale  under  the  name  of  Norwegian  fish  guano 
was  made  exclusively  of  the  first-named  substaneesi 


and,  according  to  chemical  analysis,  is  oomposed  of 
the  following  elements:  Water,  13  per  cent. ; 
organic  substances  (of  which  8  per  oent.  is  nitrogen, 
ana  7*6  per  cent,  ammonia),  49*3  per  cent. ;  and 
inorganic  substances  (of  which  14*9  per  cent  is 
phosphoric  acid),  37*7  per  cent.  This  larger  pro- 
portion of  fertilising  agents  has  led  to  its  being 
neld  in  such  high  favour  in  the  agricultural 
markets.  It  is  mauufckcturedas  follows :  The  heads 
and  bones  of  the  fish  are  collected  at  the  fishing- 
places  and  dried  on  the  hills  in  the  open  air,  before 
pntrefaetion  sets  in,  the  heads  being  tied  in  bundles 
of  twenty  each,  and  the  bones  oanonUy  separated. 
After  having  been  snfiioiently  dried,  so  as  to  be  no 
kof^ exposed  to  the  risk  of  putreiaetion,  theyare 
carried  into  the  manufactory,  where  they  are  out 
into  assail  pieoes,  thoroughly  dried  on  i>lates  in  a 
kiln,  and  oroshed;  finafiy,  the  mass  is  ground 
between  large  millstones  to  the  fineness  of  common 
flour.  The  heads  and  bones  are  crushed  separately,, 
but  mixed  together  during  the  grinding  prooess. 
As  a  rule,  one  sack,  containing  204  pounds  of 
bones,  is  mixed  up  with  five  sacks  of  heads ;  this 
turns  eut  the  best  result.  When  guano  is  to  be 
produced  from  damaged  salt  fish  and  herrings,  the 
mode  of  mannfaoture  is  differonti  as  the  fish  is  not 
capable  of  being  dried  when  containing  salt, 
which  must  be  previously  removed.  This  is  effected 
by  means  of  a  cylindrio  caldron  of  iron,  furnished 
with  the  necessary  cranes  and  openings  for  filling 
in  and  taking  out  the  raw  material ;  after  that  the 
cylinder  is  filled,  steam  is  led  into  the  bottom  of 
the  same  from  a  boiler,  and  the  mass  exposed  to  a 
pressure  of  30  pounds  for  about  half  an  nour,  suf- 
ficient to  separate  the  salt,  which  runs  off  through 
a  channel  in  the  cylinder.  The  mass  is  then  taken 
out,  dried  in  the  luln,  and  crushed  and  ground  in 
the  manner  above  described.  Fat  is  a  similar 
hindranoe  to  drying'  the  raw  material.  When 
guano,  therefore,  is  to  be  pnoduced  from  faettingt, 
or  flesh  of  whales,  G^reenland  sharks,  &c,  the  mode 
of  manufacture  is  the  same  as  in  the  case  of  salt 
fish,  the  fat  being  extracted  by  means  of  steam - 
pressure,  after  which  the  mass  is  easily  dried  and 
^und.  Ghiatto  of  herring-heads  is  manufactured 
m  the  same  way  as  ood-offal,  the  raw  material 
being  simply  dried  and  ground  ;  but  this  guano  is 
of  an  inferior  quality.— S.  A.  C. 

r46189J— Suflie  for  Pirinff  Painted  aiaas 
—To  **JloK  OF  All  Tbaoeb."— liany  thanks. 
Would  you  add  to  your  kindoess  by  giving  draw- 
iogs  and  dimensions  of  cast-iron  muffle  to  take  12 
by  12  superficial,  and  with  four  shelves ;  also  some 
idea  of  how  to  fix  it  in  brickwork.  I  am  not  near 
pottery,  and  no  fireclay  to  be  had  in  locality. 
Dtato  ^distance  from  firebars  to  bottom  of  muffle. 
Also  whether  the  flame  must  be  in  contact  with 
bottom  and  all  four  sides  P — Vitbsus. 

[40334.]  —  Dram  Tlmepleoe.-^ome  oonre- 
Bpondents  seem  to  be  puzzled  about  pallets  of 
drum  timepieces,  when  cut,  to  put  them  in  repair. 
Thie  is  easily  done  by  lengthening  either  pivot  of 
pallet- arbor,  and  putting  a  new  bosh  to  shift 
pallets  either  forward  or  backward,  as  required, 
xor  a  new  place  for  wheel  to  work  on.  A  frequent 
cause  of  stoppage  in  these  timepieces  is  the  wearing 
of  ptvot  above  pendulum ;  when  this  is  the  case, 
it  is  best  to  make  a  new  pivot  here,  and  put  a  new 
bush  in  plato ;  this  gives  the  desired  result,  both  in 
pivot  and  escapement.— Skip. 

[46284.]-L.  and  IT.W.B.  Brake  Trial.— The 
brake  tried  on  the  L.  and  N.W.R.  on  the  15th  of 
February,  was  Oresham's  modification  of  Smith's 
automatic  vacuum  brake.  I  have  sent  a  deesription 
of  it  to  the  editor,  which  he  will  perhaps  insert. — 
Centatjb. 

r46285.]— Railway  Brake  TrUla  at  Newark. 
— I  cannot  say  whether  a  report  of  these  can  be 
obtsaued  ;  but  <'£.W.  J."  wiU  find  faU  detaUs  and 
much  interesting  information  as  to  the  engines 
which  drew  the  trains,  and  also  concerning  the 
action  of  the  brakes,  ia  thA  Engineer^  published 
immediately  after  (Vol.  XXXIX.)— Cbnta-ub. 

r46295J— Paralysla.— I  am  very  doubtful,  if 
**  C.  B.  B.'s  "  friend  went  to  the  trouble  and  ex- 
pense of  making  a  machine,  if  it  would  be  of 
much  use.  I  purchased  a  rotatory  foot- power 
tdcycle  in  May  Isst  year,  thinking,  at  the  time, 
I  should  partly  reeain  locomotive  powers.  I  could 
then  walk,  with  the  use  of  a  stick,  one  or  two 
hundred  yards— not  more,  and  I  can  do  the  same 
now.  I  can  certainly  drive  the  machine  with  more 
ease,  and  up  a  moderately  stiff  hill ;  but  the  only 
benefit  I  have  derived  from  it  is  after  doing  eight 
or  nine  miles  in  this  hilly  part  of  Somerset,  I  am 
able  to  sleep  better.  Has  *'C.  R.  B.'s"  friend 
ever  tried  Turkish  baths  ?  For  my  part,  I  think 
there  is  mord  benefit  to  be  got  from  Turkish  baths 
than  many  are  aware  of.  Cannot  Dr.  Edmands 
tell  us  how  to  rig  up  one  for  home  use?- 
Hopeful. 

[46296.]— Harmonium  or  Orgran. — G^tle- 
men,  thanks.  On  suction  I  decide  **  Joiner's " 
rows  at  bask,  one  over  other  with  stripe  on  under- 
side. Soundboard  appears  simple  sjid  effeotive. 
Would  strips  affect  tone  ?   Sab^baat  stands  in  way. 


Is  it  still  possible  to  put  ooapleto  rowsatbaek,  or 
must  I  be  content  with  half -rows  ?  Will  «•  Joiasr" 
kindly  give  promised  hinta  for  making  the  boaid, 
as  it  may  be  difficult  to  get  two  rows  oasovsr 
other.  If  doomed  to  hau-rows,  could  *hiinits 
be  brought  from  sub- bass,  same  way,  sodispsnsiiiff 
with  my  present  double-pallet  actioiu  whioo,  wia 
coupler,  IS  stiff,  and  wastes  wind.  If  piaotioabls, 
how  long  should  bass-pallets  be  ?— Bksa^ 


]— Harmonium  or  Or^an.-'The  lela- 
tive  merits  of  the  above  instruments  were  du- 
cussed  at  great  length   seme  years  ago  hi  the 
Mbohanio.     If   <*  Beta's "   experience  has  not 
abready  proved  to  him  which  is  the  best,  a  rerivil 
of  that  discussion  would   haidly  convince  him. 
For  my  own  part,  I  never  heard  from  the  hsr- 
monium  the  same  rich,  sonorous  bass  and  dett 
ringing  treUe  as  is  produced  by  American  oina. 
Nor  do  I  think  it  altogether  due  to  voicing  of^ 
reeds  or  cavities  in  tubeboard,  but  these  aloag 
with  the  exhaust  system.    Don't  ohsnge  to  pies- 
sure  bellows  "  Beta."    If  you  want  more  pom 
and  variety,  sell  your  organ  and  begin  afresh  wHb 
four-row  tubeboard  ;  er  if  the  present  iiistmiMit 
has  voiced  reeds  and  you  add  other  two  rows,  let 
them  be  unvoiced.    '*  Joiner's"  sketch  and  mlae 
are  almost  identical— viz.,  channels  under  moitiss 
board.    He  shows  it  with  a  second  tubeboaid  at 
back ;  reed  apertures  cut  in  mortice  boards,  with 
reeds  screwed  on  over  channels  similar  to  har- 
monium plaui  wiU  answer.    The  reeds  would  thsn 
require  covenng  by  a  sort  of  shallow  box,  the  side 
over  heel  of  reed  hinffed  so  as  to  open  or  eleseby 
stop.  When  dosed,  suffielentair  mfght  getin  to  mnhs 
some  reeds  speak.    Drain  off  this  by  intbdiaflMCir 
hole  at  each  end.   Over  this  hole  mut'bera  lesithtt- 
covered  valve  so  arranged  as  to  be  up<mlywhen 


stop  is  not  drawn.  See  rough  diag. : — M,  mortice- 
board  ;  B,  box  over  reeds ;  v,  valve  inside  box ;  S. 
stop-valve.  Where  I  in  **  Beta's  "  place,  I  would 
channel  underside  of  M,  longest  bass  channel  about 
7iin.  long  by  gin.  deep ;  61st,  4iin.  by  7-16in.  Then 
put  on  a  bet  of  8ft.  unvoiced  and  treble  half-set  of 
16ft.  More  than  one  reed  on  each  channel  is  con- 
denmed,  though  for  that  matter  I  have  had  chords 
of  three  notes  speaking  on  one  channel  at  same 
time.  There  would  be  two  on  treble  only.  If  yoa 
have  room,  mount  the  sub- bass  oct.  at  extreme 
baok,  with  separate  pallets  actuated  by  lever  at- 
taehment  shovm  on  page  120,  No.  577,  Fig.  10. 
Get  longer  phmgers,  and  if  bellows  powiR'and 
sfMee*  permit,  put  on  super  oct.  coupler ;  then  yon 
will  possess  an  organ  that  would  |>lease  most 
people.  I  endorse  the  grateful  sentiments  ex- 
pressed towards  past  writers  in  **  ours,"  and  think 
great  credit  due  to  its  editor  for  the  eaeellent 
manner  in  which  the  paper  is  conducted,  laigland 
can  only  keep  pace  with  the  mechanical  progress  of 
other  nations  by  the  spread  of  such  knowledge  as 
fills  **  our "  pagee,  and  in  which  *'  oirrs "  is  not 
equalled  by  any  periodical  I  ever  saw.  I  sent  in- 
formation and  cuttings  from  "  ours  "  to  a  friend,  by 
means  of  which  he  made  two  or  three  harmoniums. 
This  set  him  off.  He  became  aaubscriber,  and  is  now 
working  in  a  large  organ  factory,  in  his  element, 
and  doing  well.— D. 

[46316.]— Continuous  Brakes  on  tlia  I*,  and 
S.W.B.— lam  informed  that  the  L.  and  S.W.B. 
have  adopted  Gresham's  modified  form  of  Smith's 
automatie  vacuum  brake.  The  other  handle,  which 
**  Brake-Block  "  noticed  near  the  regulator, was  for 
the  continuous  brake,  either  for  admitting  air  or 
for  the  ejector.  The  engine- wheels  are  fitted  with 
a  steam  brake  for  the  same  reason  that  the  M.IL 
and  G.W.R.  are.— Cbntaub. 

[46396.1— Telephone  Oironits  and  OalL— 
After  G.  Tohnan's  reply  on  p.  67,  it  is  aloaoet  need- 
less for  me  to  writo  more ;  but  as  I  have  promised, 
and  thinking  if  **Meme"  hssno  microphone  ar- 
rangement, the  extra  connections  might  confuse,  I 
append  the  following  figure.  When  the  button  R 
is  pressed,  the  ^ring  H  makes  contact  with  sup- 
port C.  A  current  then  flows  from  battery  to  C 
through  epring  H  by  means  of  a  wire  to  B,  thenee 
through  K  to  the  line.  Through  the  line  it  enters 
the  other  end  throagh  K,  B,  H  to  D  ;  from  D 
through  coil  F  to  terminal  T,  through  the  keep  and 
fruae  G  to  earth,  ringing  the  bell  N  as  it  does  so. 
On  taking  the  telephones  off  the  hooks  B  at  beth 
ends,  the  currents  produced  by  speaking  into  them 
are  sent  through  A  to  K,  and  thea  to  line  enteciag 
K  at  the  other  end  through  A  to  the  telephone 
there,  aad  from  end  2  of  bobbin  to  earth  ov  retom 
wire.  These  oonaeatioas  oaa  beasade  out  of  any 
old  pieces  of  brass,  sorews.  &o.,  and  fitted  m  in  a 
I  box.  So  long  as  the  contacts  are  clean  and  film, 
it  will  work  as  well  as  if  better  made.  K.  Auto- 
I  matio  switeh  amagemeat,  brass  hook  pivoted  so 
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Ill 


thfttaipriiig  fMiened  to  it  asd  point  Pwould  keep 
it  down  firm  on  A  if  telephone  M  were  taken  on. 
A  tOBiMitad  witk  one  end  of  telephone  bo  bbin.  B, 
poet  80  placed  that  K  preteee  finn  against  it 
AC  is  on  the  hook.    H,  hrait  ^ring  normally 


.^^ 


pmriBg  flm  npon  D»  and  eapahle  of  beinir  poihed 
haid  agaoMt  C  bj  means  of  ebony  button  B.  It  is 
oonneMsd  by  a  wire  to  B.  0,  bisMS  post  connected 
witii  poeitiTe  pole  of  battery.  D,  brass  post  con- 
aeslid  to  one  end  of  ooil  of  bell  moTefasnt,  F.  2. 
Onaesd  of  telephone  bobbin  oonneeted  to  earth  Z 
or  return  wire. — F.  0. 

Ulfl3440'-^I'Oo«notlTa  lUttM^-^Xn  zaading 
the  ioasKtiooL  of  my  reply  to  this  query  in  the 
namher  lor  Kacoh  the  31st,  I  find  there  has  been 
made  ^miatake  in  the  numbexing  of  the  engines 
That  with  a  dome  ought  to  bare  been  marked 
No.  2, 1877,  as  will  aw»eax,from  the  context.  I 
seJBfr  this  opportunity  to  add  that  this  latter  engine 
is  fitted  with  ThiefiFry's  steam  jets  for  the  punwse 
of  JBOke-psevention.  All  eng^ies  on  the  F.L.M. 
lioftare  fitted  with  this  apoavatns.— E.  Gk>BBBT, 
B.8d. 

M6876.1— Weight  of  '<Abbotoft>rd"  Class. 

tons  ewt. 

On  leading  bogte-wheels 7    4 

„    second      .,  „       7    4 

„    driving-wheels 15  16 

„   trailing    „        14    8 

Tdtal 44  12 

Tender:— 

Leading 11    3 

Middle 10  16 

Tcailing 10    5 

Total 32    4 

— CAB8IAIBS. 

[46384.]— BaUnoe^Spdass.—"  To  Qutot.''— 
Tears  ago,  watsh- jobbers  usud  to  buy  hairspring 
on  reels,  like  reels  of  -  cotton,  and  used  to  make 
their  own  hairsprings.  I  reoiember  seeing  a  tool 
some  time  ago,  in  an  old  watchmaker's  shop,  by 
which  thaso  ssdd  hairsprings  were  wound.  It  was 
very  sinB^e,  and,  ae  near  as  I  can  remember,  was 
Uks^sketch  uielosed.  A  and  B  are  two  round  pieees 


of  brass,  with  a  hole  in  the  centre ;  C  and  D  are 
two  piaoco  of  steel  wire,  like  two  wedges ;  C  is 
ioldmd  into  A,  but  B  and  D  are  loose.  Direc- 
tioiis :  Pot  D  partly  into  A  ;  put  one  end  of  the 
hairspring  between  the  wedges,  dose  to  the  face  of 
A;  now  push  wedge  D  in  tight ;  now  put  together 
ss  shown*  put  B  into  vice ;  now  turn  A,  which 
will  turnCy  which  will  turn  B,  which,  together, 
will  wind  np  luUrspring,  which  is  being  held  out 
sooMwhat  tight  with  a  pair  of  pliers.*-A  Fbllow 

WOBXMASr. 

[46410.] — ^Telooity  of  Bisoharge  from  Pipe. 
— bivide  the  product  of  57,  and  the  height  of  the 
head  of  water  in  inches  above  the  orifice  by  the 
length  of  the  pipe,  added  to  67 ;  extract  the  square 
toot  of  the  quotient,  which  root,  multiplied  by  23| 
sad  tha  area  of  the  orifice  delivering  tne  water  in 
,  will  give  the  cnbioal  inchee  discharged  in 
Kmd.  Then  the  faU  600in.  x  67  «  28,500in. 
mono  mi]o63,360  +  67  =  63417  -  -449  V"  '212 
X  284.  «  4*946,  area  of  2in.-pipe,  31416  x  4946 
~  16  64in.  discharged  in  one  second^  area  of  a  3in. 
pipe,  7in.  x  4*946  =  34-622  in  one  second.— 
W,  H.  S. 

[46426.1  —  Blsnkl— dtfig  Soorohad  Iron.^ 
Stenr  the  old  black  off  with  emeiy-oloth,  and 
give  tsio  or  tbrse  ooats  Berlin  blask,  well  thinned 
ifith   tarponfias    ssy  half    and  half .  ^  Fbjjtk 

HMtTH. 

46^6.]  —  Ohemioal     Balanoe.  —  Becker's 
win  answer  his  wants.     They  are  ad- 


mirable, and  (he  price  of  one  to  carry  dOgrm.»  and 
turn  with  Imgrm.  is,  I  think,  36b.— F.  0.  S. 

[46436.]— Chemical  BsOanoe.— In  my  reply  to 
this,  page  88,  there  is  a  printer's  error,  slmuar  to 
one  which,  I  thought,  had  occurred  in  the  original 
query— viz.,  the  alteration  of  the  word  *' grammes  *' 
into  '*  grains."  In  the  seventh  line,  read  **50 
grammes"  instead  of  "60  grains."— Asthub  £. 

MOBBIB. 

[46441.]— Yaoanm  Brakes.— The  brake  ased 
onthsBriitoland  Bstby  seetien  of  the  Midlaad 
Bsitway  is  the  Sanders  and  Cl^rtoa  vaoaum  auto- 
maiio  brake.  The  vasuam  is  created  by  a  large 
Gssiham  ej  ester  on  the  right-hand  side  e<  smoke- 
box  ;  it  is  maintaioed  by  a  small  oiaetor  ondsr  the 
foot-plate,  and  destroyed  by  a  patent  snssjiined 
stssmaad  airvaloe  in  right-hand  oomer  of  cab. 
A  description  of  theOhiytoa  brake  wiU  be  found 
in  Nea  828  and  881  of  this  jouzMi,  aad  ol  the 
Hidiaad  steam  brake  lor  eagiass  in  No.  836.  I 
have  not  heard  of  any  work  yet  pubhshed  on  oon- 
tianous  bsakes;  but  Crosby  Loekwood  and  Oo. 
haveanasuBoedabookbyHr.  Beynolds.  A  great 
deal  of  infovmatfon  mqr  be  foand  in  the  oaok 
numbers  of  this  joamalee  thosabjsct.'--OBSiLifnB. 

[46450.1— Separating  Pat  £rom  tflneral  OIL 
—** Chandler"  must  take  a  fine  mesh  sieve,  say  a 
40's,  and  pour  the  mixture  through.  This  will 
leave  the  fat  on  the  sieve.  Then  make  a 
filtering  bag  of  brown  calico^  the  shape  of  a  pillow- 
case ;  pass  the  oil  throush;  it  will  then  be  dear  of 
any  particles  of  fat.  1^  make  titie  fat  of  any  use 
I  should  want  to  know  whether  it  was  EogUah 
melted  tallow  or  rou^  f^t.  If  **  (handler  "  will 
give  me  these  particulars,  X  think  I  can  help  him.— 

FSLLOW-WOSEJCAN. 

[46466.]— To  JEr*  J.  Oharloa  Klnff,  or  any 
Whoelwsight.— Ia  the  first  plaoe,  measure  the 
oldhuhand  ^  the  exact  siae  of  it.  And  if  there 
srs  12  spokes  in  the  old  wheel,  make  a  newhnb  Uin. 
lavgev  UL  oirsamfersnoB  than  the  old  one,  and  if 
14  spokes,  saUce  it  If  in.  larger  than  the  old  one. 
(JChatisaUowiag^ui.  to  each  spoke.)  After  you 
have  got  the  new  hnb  tomedf  sat  it  oat  for  your 
spokes,  andaumber  each  mortioe,  also  each  spoke: 
inter  you  have  that  done,  measure  No.  1  spoke  at 
the  tang,  and  mortise  No.  1  hole  in  the  hub,  so  as 
the  tang  of  thespofce  will  flttightly.  When  you  have 
them  all  mortised,  take  your  saw  and  saw  the  hub 
through  the  centre  of  eaon  mortise ;  alter  your  hub 
is  to  pieoes,  put  them  all  together  andlastena 
strap  round  the  centre  of  ihe  hub  aad  measure  it ; 
fbr  the  front  and  back  hoops,  make  them  eut  of 
iin.  or  6-16in.  iron,  and  2|in.  wide ;  bevel  the  back 
edffes  down  to  |in.  thick,  and  make  them  to  fit  very 
Hffit.  Then  take  each  part  of  the  hub  aad  drive  it 
down  between  the  spokes,  aecoiding  to  ike  num- 
bers. (I  have  found  it  a  good  thing  to  |pve  each 
spoke-tang  a  coat  of  red-lead  bef  oee  puttmg  them 
together.)  After  you  have  get  your  hub  in  its 
proper  place,  make  jrour  hoops  red-hot  and  put 
both  on  at  the  same  time,  if  possible.  As  soon  as 
you  have  got  them  in  their  place,  oool  as  quickly  as 
possible,  and  you  will  find  the  joints  fit  quite  close. 
Dress  off  and  give  it  a  coat  or  two  of  paint,  and 
you  will  find  itUst  for  years.— S.  T.  M.  C.  Cutlbb, 
King*B  Dragoon  Guaras,  Cavalry  Depot,  Canter- 
bury. 

[46469.]— DrilUav-Kaehlaes.  —  I  think  tiie 
drawing  will  be  suitable  for  **  Laamer."     A  ib 


t 

A(                         ^ 
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the  f eeding-«crew ;  B,  vice;  which  is  screwed  on 
the  bedC,  DV  thumbscrew  E,  which  can  be  taken 
off  when  drilling  large  plates  ;  D,  pulley :  F,  bow ; 
|th  natural  siae.— W.  Houcxs,  Heanor. 

[46469.]— BrlUing  Kaohlnes.— To  driU  for 
pivots  you  must  get  a  turn  bench  and  screw 
ferrule,  if  any  real  good  is  to  be  done.  To  put  a 
new  pivot,  see  sketcm.  A,  screw-centre,  B,  drill- 
centre — this  has  a  handle  on  end  for  dodcs  only : 
C,  pinion  to  be  drilled ;  D,  drill  bow.    There  are 


several  ways  of  finding  oentre.  Perhaps  it  will  be 
beet  for  you  to  use  a  tool  made  of  a  piece  of  steel 
about  the  sise  of  a  slate-pencil,  with  a  three- 
sided  point,  like  Fig.  2.  Hold  pinion  vertically  in 
left  hand,  and  with  thumb,  first  and  second  fingers 
of  right  hand,  rotate  the  tool  on  oentre  till  a  dot 
is  miule  just  lar^e  enough  to  receive  point  of  drill. 
In  fitting  new  pivot  make  it  perfectly  straight,  and 
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let  it  go  nearly  to  bottom  of  hole  in  pinion  bslors 
driving  home.  If  it  happens  pivot  and  ^nion  are 
out  of  true,  file  the  side  of  pivot  at  end,  and  so  get 

Sinion  true  afterwards ;  turn  pivot  true  with  graver, 
.fter  all  is  true,  a  centre  like  Fig.  3  is  now  jput 
in  turns  in  plaoe  of  the  drill ;  on  this  the  ptvot 
restsin  ashaUow  cut,  the  same  as  a  pin  rests  in  a 
out  on  filing-block,  and  then  has  all  marks  took 
out  left  from  graver  with  a  fine  file— a  sUghtlv 
worn  file  is  best ;  alter  this  a  smooth  old  file,  ana, 
lastly,  the  buruMher.  Watoh-pivots  are  put  in  by 
the  same  method.  The  other  part  of  this  query  is 
not  in  my  bnsinem. — Skip. 

[46469.1— Drilling -Kaohtnas.— The  article 
mentionea  in  this  ^nery  can  hardly  be  called  a 
machine,  being  nothing  more  than  a  driU-stook  in 
a  holder.  They  are  nothing  new.  I  have  one  with 
some  claim  to  antiquity,  and  having  three  speeds 
instead  of  a  single  forrule ;  but  so  f^  from  finding 
it  useful,  I  never  use  it  at  all,  the  position  of  the 
hand  being  inconvenient  and  cramped.  No 
dritlkig-machine  is  wanted  for  watdi  pivot- holes. 
Tou  want  to  be  able  to  **  feel "  your  drill  at  its 
work ;  and  even  for  holes  in  dock-plates  noting 
of  the  sort  is  required,  because  in  the  majori^  of 
eases  only  one  hole  of  a  size  is  wanted,  aad  that  not 
very  deep.  **  A  Learner "  will  find  that  three 
ordmary  stocks  and  one  arohimedean  for  the  larger 
holes,  and  about  four  drill-bows,  will  prove  to  oe 
the  best  drilling  apparatus  that  he  oan  use  for  the 
purposes  named  in  his  query.  Only  wedding  aad 
similar  rings.can  be  made  smaller  without  cutting 
them,  and  this  is  done  with  a  tool  in  the  form  of  a 
thick  metal  casting,  circular  in  shape,  and  pierced 
with:  a  number  of  taper  holes.  The  ring  being 
annealed,  and  forced  mto  theee  holes  by  means  <n 
the  stakes  (which  fit  each  hole),  being  placed  on  the 
ring  aad  struck  smartly  with    a  haauaer;  but  if 


the  ring  is  to  be  made  much  8inaller»  itmust  be 
cut.  Tne  gold  paint  I  now  nothing  about ;  it 
savours  of  tinksnag.— F.  C.  Putlet. 

[46463.]— White-Lead.  —  White-lead  is  fre- 
quently adulterated  with  shalk.  If ,  on  the  addition 
of  a  small  quantity  of  sulphuric  acid  to  some  of  the 
white-lead  you  perceive  effervescenoe,  you  may  be 
sure  it  contains  something  which  ought  to  be  absent. 
^HuoE  TuinriixnnL 

[46463.]— Wliite-Lead.— Any  wholesale  house 
would  supply  pure  white-lead.    But  as  you  say  it 


is  for  dwelling-houses,  pure  white* lead,  if  for 
outside  work,  is  apt  to  scale  off  in  hard  fiakee  after 
a  year's  exposure :  even  for  inside  use  also,  unlesa 
tlM  ground  colour  in  which  it  is  laid  is  properly 
prcn^ffed,  the  same  as  is  done  brcarriage-painters. 
Thu  subject  will  be  treated  f  nuy  at  the  conclusion 
of  '*  Cart  and  Wheel -Making."  But  with  all  my 
experience  of  pigments  and  colour-mixing,  for 
which  I  have  received  a  certificate  and  prise  from 
the  Coachmakers*  Company.  London,  I  woald,  if 
I  had  house-painting  to  do,  write  to  any  good 
firm  and  say  for  what  sort  of  work  the  whitehead 
was  required;  fbr  inside,  pure;  for  entside,  as 
fencing  and  garden-lights,  or  for  walls,  with  suoh 
suitable  admixtures  as  would  beet  serve  the  pur- 
pose required.  You  would  pay  only  such  a  price 
for  suitable  paint  as  would  prove  an  economy  and 
satisfaotion  m  the  end.— J.  Chablbs  Kivo. 

[46466. J— Midland  Oarriafires.- The  longest 
bogie  carriage  measures  60ft.  from  end  to  end. 
Those  mysterious  letters,  **  ILS.  J.S.,"  simply  mean 


JEWUKH  MTHIWir  MML 
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V7  raut  V^MM  A  ^«Ml£aa.      If  A«  ^3»  ^  SOW  «■» 

.rt*^    ltt»  fln«  W  <!>«£    tee  »  is:«  «a«i  X.  «  flB. 
Urn  m  ip%y  *  ^amrt  W  fcc  h— ^  t*  *i1-    if 


f  AiMbi  aa<v«r  mum!/  «»mA.  trf  to»  OM»*ft   ^L^^JV^^ 


4 
Jt*4 


Y'm  wtii  fmfM  Ut  §m4  um  mm  «<  yo«/  f%m  I* 

U4**i*mf  whU0t  win  gff0  wt  Mf^mf  *4  (M  fmmf 
l/«f rM  U$  tmiM  Ut^itm,    it  fm  wM  U  k»v«  tkt 

H  will  »ff  j«#i  IfH//  CU  Ml4r,    To  (U4  tfc« 

f//4«#  »#•  f^m  imi  ii«t«  t//  *t««M  ik«  ' 

if  inn  U«if  U»ira»  </l  iir<;U  m»4  dlMi.  ol  fMi,  aod 
m«4lUply  Uml  lyy  ti4  ftMiaUr  of  MT«l«ii//M  tk« 

0«*i  ili4t  |;um|;  ««i«  /UUftr  ptn  ninuU,  Yoo 
MM  iliiwi  iitm  tUmi  U$to  pJUmB  Iff  dlfffUof 
Of«  /MiwM  c/f  «uM4  inSbm  ot  wmUt  br 
'i77  i74.  IM  fofi  (H«M  iU  atz9  tmd  ftrok* 
'^  rmff,  fti«4  ll«4  r#iroluil/m«  0/  •ogijM  mt 
riiliiM(«,  irjtiitff  wfimit  tit  tA,\im%  oooM  £»?•  told 
vou  •••#«tlx  w)i«t  Um  Ui«K/r«Ui»l  4«U?m7  would 
IHI.  hut  turn  tti«  tb«prrr«tl4*l  qiuotitjr  th«r« 
iiMitfi  M  A  /1«i/lii4l/m  nivl*.  M,  Mccpt  Um  pump 
rtoia  t«rx  aUwlir,  th« Urr^ii  doM not  •oUrely  ftU; 
Uiti  U  to  MX,  Uiiit  oil  Um  rftm  mAkixur  th*  out- 
•Irohn.  UiN  wtUitr  ^om  iiot  ruib  in  quiokly  •nough 
|4i  iiMlU  nil  It,  so  tliAt  thu  full  Mpftcity  of  tb« 
•iioi*  U  tiiii  rartly  dullrafud.    " 


pB  ycHi  OVB  vif .— Ion  Fl 
L-Mr  lf-«ted  if  CBrfiDy 

vmU  be  bUte^ 

9H« fli  OHB fl< MJ  jift  aai  npi^^ of  WMMte 
m4  fli  fts  ioDBcr  teetaAtai  witb  6fvy 
if  «^i  ^ii  vaiibflr,  Boanig  dfl&aiteeift 

nil— 11  twini  Mkngu 

.^«eadfa«^tkon  witba-t-i 

Ml «  ■■■!■  f  ■  » «>>.  »°^  ■".  j;?;^5: 

Xmtt'  b^  flBi  HEHMBMHi  «  Boi anraTt noMN 

(J)  TkiibniBgbeaL 

m  aM«  ■■iihiliiytotii 

*  el  tfa»  Fholo 


Ht/lfLIOIfT, 

if  tiM  iiiAt«rUl  whiek  U 
U  ftMp«d  in  *  UtU« 


b»kM«iBk«ktefci;  MiifoBAnUka 

«r  OM  iMc,  thii  e»  W  bUhA  br  riiMr 
irnr'tr  fTi  ijf  llii  miu  fiifr  riF  ■tHijttM 
m^m^Urti^M.  WbniiiMtflMiaKfc^vAvtetl 

M,   AOVid    Up«t  flL  lii> Ill   tihit  *• 

o^U  vprffht  with  k.  M«]»ft«niih,B««i«i 
MM  «w,  II I  «■■  civs  yov  awT  otihar  a—iliiMot  I 
Aall  W  hmppf  to  S»  >».  Wifl  ov  fciBi  afilv 
•flow  ••  to  aAlca  a  naiik  iw  Tpmiiamf  Um 
tmOjmufMmg  homwmmjtmdmB  on  wfevHtid 
is  a««ftci  tlMft^  at  fcit  Mht.  appaw  to  W  a^y  of 
itamiafl  aoaoaca*     Miira  «■■■  a  aaaaa,  aaa  if  1 


af  iBMMlia^aadlbai 

oBoaBauac^  (hm,  aQ  tka  ooodifiooibdBgtha 
i^WL  a  iia.  ilop  would  nqaixe  a^^cosiBatcIf 
Z«^— dTi^Talop  leaaea.;  ot^  ««»  ^S?" 
^S^iaoaaaTo^  dacnaaa.  It  cannot^hov- 
ai^  b»  too  iitagij 


|4(UN7.)  OhamUal. 
•UAitmtUd  to  ofttiiaiu  aalt,  ./«  *i^y«u  ■»  •  ui^mv 
dUitIM  vraUr,  UmmU  l>aid  by  tha  flbrai bacomaa 
dUtulvMl  lly  iokinif  a  iinall  portion  of  tbia  In  a 
pUit  and  aUuliig  tbntato  a  UUla  lUvar  nitrata  a 
wliiU.  itiirtU  ppl.  will  autue.  On  adding  ammonia 
li  will  iliutilva.  TbU  raaollou  will  not  taka  plaoa 
lu  ordinary  wator.    W.  II.  Biimi. 

|4n4m).)  Blopola-XaklBw.-Ona  would  aup- 
poM,  fn>ni  **Hunlt|hl*«"  raply  to  tbli  Quary,  that 
Iha  \\\m  add  fraatly  to  tbo  stranf tb  of  tbo  Joint. 
Thti  U  nut  tba  oaia.  for,  aa  ordinarily  dona,  tbo 
pint  do  not  oonttibuto  to  tba  •trtngtb  in  tba 
illMhlMt  dograa.  Tbuy  ara  uaod  limply  to  ktap 
Ui«  parta  lu  poalUon  during  tba  prooaM  of  braaiug, 
for  (T  Um  |Mig,  or  pagt  (wbTob  uaad  not  axoaad  |iQ. 
dlaiiMtor),  w»ra  abaoiit,  tba  nooks,  bollow  forka, 
\o,,  Would  ba  aliuoat  tora  to  ablft  wbilo  baing 
btaKiid.  and  iHmi^qupntly,  wban  anlibed,  would 
not  btt  lu  Uialr  irua  |Hkittiou.  Auy  otbar  Informa- 
lion  1(  in»qulml.   -Wm.  UaAMuaa. 

UAINU,)  BtosroU- Making. —To  braaa  bioyola 
^lrVi  \%\ :  nral  taka  bollow  forka  and  ol«aa  out  in* 
ftld«  of  UtoM  lulMidad  lo  be  braiiad  ;  tbau  taka  tba 
huad  and  tbouldar  at  about  lUn.  from  tba  and ;  put 
•luna  ni^ltar  or  hrawi  wlr«^  IH  or  ao  guaga,  and  a 
UUIt*  btvraa  In :  dHv«  hito  plaoa  and  bora  a  i  bola 
tnio  ^«rll  and  Uinnigb  ibouldarad  and  of  baad, 
Ukan  pm  m  a  tlghl  piu  or  rivat  OTar.  to  ai  not  to 
•bow  wban  AlMrolT ,  tbau  olaan  ouUida  f\ir  |in.  at 
aa\^b  aidi»  of  Joint  and  wrap  tbraa  or  four  Umaa 
Muud  t\^k.  braM  win»  avunawbara  about  glTan 
%U^  m\y\  tligbUy  lUuM^  Joint ;  tban  aprinkla  a  litUa 
IU\M^  Uviaa  on  ouiaida^  and  got  bo(.  Bt  oaraf  ul 
not  l\^  g^l  tnlM»  l«Ht  bot  b«^ora  tba  baad  ia  bot 
•Mo\Mib,  ^MT  al«a  tba  Job  \%  apoU^O.  Tban  lat  U  oool, 
and  \^«iM\,    Ukv 

l4(U!(<i  \  »tep«la«Maktii«.-You  muat  maka 
Ibw  wb«d«  n^K  aa  lb*T  an^  your  gukta  in  fonuiag 
IKa  r\«m^«NMk  If  lb«a  i«  a  flrai  trial,  I  abould 
a^WiM  Mt^^uyg  tba  laaal)  wbaal  lli«L  at  it  ia  laas 
4»<ho«M,  and  \\  wv^nM  ^vi^  y\Mi  a  K«W  axpwriaaoa 
W ^^>^  ssx»«m»<uH»vg  tb*  Ur<«  <um<  Tba  bnoa  akMia 
Ws^oKl  b.>4d,  bm  ib«  nr»t»  ai«  atraaaaty  lo  kaap 
tb«  m^M4  m  |aa.>a  la  tb^  «t^;  tbay  ran  ba  aMnW 
j».^  Ii»  »b.^w  wttb  a  btti*  v-^rai  o«>aat«c«ukK  Iba 
K^^Ua  a«>(  ti>M  «l^^wa  ba*ilUk  Wb««  ia  Aia  ba 
«>ar(M  as>it^  bam  ^  tuba  aittwUlapoa  to  ao 
tona'     I  a:iwv«  r*^^  %  ma  biaaa  oaWK  Mid 


oooatad  I  daia  aaj  aeora. 
potet  of    aikiag  aaaM*^ 
qtMatioB  baa  appaarad, 
tarradt  faaitog  n  waaoalyof 
Ijuov. 

[46406  ]-ffaw«ra.— I  bava  aant  my  copy  of  the 
ntunbar  rafanad  to  to  ba  bound,  ao  oanaoa  rate  to 
tba  origtoaJ  qoary.  The  **  bydxaulie 
of  a  fowar  or  other  watar  chanad  ia 
araa  of  tba  itxaam  of  water  in  aquara  feet,  dmded 
by  the  laagth  of  the  ooatoor  or  wetted  pisimeCer 
of  the  ooadoit  in  feat.  Thna,  if  the  aewar  ia  of 
racitangnlaT  aaction,  and  12in.  wide  bj  24in.  deep, 
the  water  flowing  throng  it  filling  it  half-fufi, 
the  wetttd  perioiater  «=  3ft.,  the  area  of  stream  = 
one  square  foot,  and  the  hydraulic  mean  da^  is 
ift.  or  -333.  If  the  sewer  is  full,  the  wetted 
perimetar  if  6ft.,  the  area  beinff  two  square  feet, 
and  the  bydranlio  mean  depth  oeooaMa  2-6th,  or 
'33df t.  aa  before.— Glatton. 


ait  of  fi^'«««*J5«™i2^ 
nrnrn  ru^-^*^^*^  met  with  m  pnctiof,^ 


[46497.]— Fortified  Bngliah  Oitiea.-I  very 
stronglr  think  that  "Antiquary"  is  mistaken  in 
f  uppostng  that  the  af&x  **  gate  "  to  sundry  names  of 
streets  in  Leicester  has  anything  to  do  with  gate- 
ways. Humbentone-gate,  not  **Homber-gate,*' 
and  Belgrave-gato,  are  the  |^tes  or  ways  or  roads 
leading  to  the  somewhat  distant  Tillages  of  those 
names.  SauTey-gate  is  the  Sancto  Via  of  tiie 
Romans,  leading  to  the  big  ohuroh ;  and  Gallow- 
tree-ffate,  pronounced  as  If  spelt  Gaultrr,  is  the 
road  leading  up  to  the  gallows-tree,  which,  I  be- 
lisTe,  used  to  stand  near  the  corner  of  what  is  now 
the  racecourse.  Brig-gate,  in  Leeds,  is  the  way 
leading  to  the  bridge.  TTbe  Appendix  to  Imperial 
Dictionary  gives  *'  Gate,  a  road ;  a  way ;  a  street." 
The  Qannan  gasse  is  a  street.  1  don't  think  there 
are  any  sions  of  walls  at  Leioeeter ;  but  the  name 
Leicester  Is,  I  beliere,  deriTed  from  its  being  the 
castra,  or  camp,  on  the  Leir,  now  called  Xoar 
rirer;  and  camps,  I  fancy,  were  not  usually 
walled  pUces  — J.  K.  P. 

[46407.] -Vortiflad    Bngliah   OiUea.-Af  a 
ffaneralrule,  I  think  ** Antiquary"  may  take  it 
that  ail  the  Bngliah  oitiea  were  walled,  and  prob- 
ably moat  boroughs  protected  with  earthworks  aa 
oocaaion  raquiraa.    I  doubt  whether  there  is  any 
Ust  of  walled  English  towns.    From  the  nature  of 
tha  work  in  the  ««Holy  Bones"  at  Leioeeter,  I 
think  there  oan  be  little  doubt  but  it  was  walled 
by  the  Romans,  as  was  Linooln.    The  remains  of 
the  walla  at  Chiobeater  and  York  are  intereating. 
No  one  need  be  reminded  of  the  famoua  walla  of 
Obaator,  perhapa  the  most  perfect   example  re- 
maining in    Burope.    Goodwin,  to  the  **  English 
ArobieSlofiata*  Handbook,**  faya  —  ** Canterbury, 
NotUagbam,  and  York  are  mentioned  in  Domea* 
day-book  aa  baring  been  surrounded  byafoese; 
I  OKford»  Hereford,  Leioeeter,    Stafford,    Chester. 
!  Liaoohiu   and  Coloheater  aa   walled   towna   and 
>  bangba.**    Nottingham,  waa,  however,  then  walled 
;  with  a  fortification  budt  by  Bdwaxd  the  Saxon, 
land  poctioaa    remain.    The   word   **gate,"   for 
!  street,  is  ao  iadieatioa  of  f  ortifioatioaa  when  aaed 
1  la UdbMidaadKottheta  towna.    Itthera 


<»ly  be  aeqaiiad  by  ptaetoeal  ^«P«««i  "^ 
attboMkitwoald  no  doubt  be  rather  eipemmto 
^E%«B«!a  wito  8  by  6  Pli*5.  •«*[ 
Begia^"  eoald  afford  tomie  a  »w  te^iiwrfii 
qoarur  platea.  By  the  way,  I  hope  no  "begiMar 
^  be  S£d  br  Um  lecommesidatirin  aftottj 
poanreonp.T7,  for  unleet  an  ««»l?**«^3S 
^pbe  ua^  it  must  be  a  very  •towgdatoieiH« 
m  would  atand  an  apoeure  <rf  6aeca.iindartte 
eooditioas  named.  Prom  1  to  2eecs.  on**»5^ 
ample,  even  wito  the  lens  stopped  down  toT.W 
or  So.— W.  RoBDrsoK,  jun. 

r46601,]-Length  of  »»PO««?r^5; J#?. 
ame  the  lengto  of  time  tiiat  a  plate  should  be 
expoeedis  a  simple  matoanOical  operation,  we 
KSwthat  toe  light  which  reaches  toe  plate 
torough  the  sk^  ib  expressed  by  the  foUowmg 
pruporticn: — 

As/     toe  focal  lengto  of  lena     V  ^^^ 
\diameter  aperture  of  stop  (1)/     " 
/      the  focal  length  of  lens      ^ 
\diameter  aperture  of  stop  (2)  / 
toe  amount  of  light  which  paaeea  throuj^ jrt^ 
(1)  to  toe  amount  required,  wkdi  P-«»JfW 
rtop  (2).     To  reduce  to  praotioe,  take  ^  fooU 
length  of  your  combination,  which  we.wiUwp- 
SSis  7iii.,  and  divide  ^^  bv  tiie  diaiaet«^ 
SSTapertare  of  toe  stone,  whi^e  wiU  TOP^ 
are  iST Jin.,  |in. ,  and  fS.  reepecto.Tdk ;  thif  ^ 
Sve*  tti^oii  liigth  of  Urns,  dinded  byftj 
numbers  10,  15,  ioTand  30,  or,  aa  it  u  generally 
written:  -  ^  r 

/         /         /  j£ 

10'  15  20  30' 

Square  aU  toese  numbers,  which  wiU  gif«  100, 

226,  400,  900.    Now  suppose  toe  etop  ^  tvflm 

/     11 
one  second's  exposure,  toe  next  etop  £^  wiH  ta- 

quire  100  :  226  :  :  1 :  «,  or  2i  aeoonds,  and  so  00 
through  all  toe  stops.— Stahlby  T.  Hawkdw. 

[46511.]-Staina  In  ©^T  Platea;--^**  «» 
eaaUy  be  removed  by  a  waah  of  acidified  wajfr 
HCl.  say,  Idr.,  water  2o£.,  is  as  good  •«  Miy.  » 
dishee  m  quite  safe :  for  quarter-pbUee.I  n<^ttj- 
frequenUy  use  an  old  sardine  tin;  it  is  just  me 
thing.— W.  Robinson,  jun. 

[46611.]— Staina  in  Dry  Platea.— (1)  Byths 
addition  of  citric  add  to  tha  devetoper  m  the  50- 
portions  of  Igr.  to  every  10  of  PJ^k^.^J^ 
Solving  a  few  grains  of  "JP^  «,«^  ""^ 
ounoTof  toe  strong  devetopfaig  "olntion.  W  « 
you  confine  yourself  to  alkaUne  pyro.  devetopmeni, 
you  may  use  tin  dishes.— Babooot. 

146615.]— Oaat  Malleable  or  Annaalad  Cart- 
Ir^n  OaUinga.-Put  about  141b.  of  maUsaUe 
ironboringamto  lowt.  of  matted  mstol,  pnt  toe 
borings  mto  the  ladle,  and  then  catch  your  metol 
at  toe  furnace ;  put  ma  litUa  extra  o(^  into  toe 
cupola,  eo  that  your  aaetal  win  ^w^..^*"^ 
nia  ia  tougher  than  oommoa  pig.  Could  you  nos 
S&awi^  in  each  casting  f-^iS  piece  of  common 
oege- wire.— Cast  Ibov. 
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[46519.]— Kirk's  Doable-Bxpanslon  Com- 
pound  Bnfflxie. — The  expaoBion  in  two  oylinden 
is  not,  inpnotioe,  always  more  eoonomioal  than 
inone.  The  reasons  leading  to  this  form  of  engine 
lie  diiefly  these:— (1)  It  is  always  desirable  to 
nytifaun  o^linder  at  one  nniform  temperature; 
and  with  lugh  rates  of  expansion  the  temperature 
of  steam  varies  so  much  between  the  beginning 
and  end  of  expansion  that  it  is  impossible  to  obtain 
anything  like  even  temperature  throu^^hout  this 
e^aubion.  It  the  expansion  is  si>reaa  oyer  two 
strokes  instead  of  one,  the  steam  will  be  cooled  to 
tiie  same  extent ;  but  the  extremes  of  temperature 
in  each  cylinder  will  obviously  be  reduced.  (2)  By 
setting  cranks  at  right  angles,  and  properly  pro- 
portioning areas  of  pistons,  the  struns  are  more 
evenly  distributed  diuing  one  revolution  of  crank- 
shaft than  they  oan  be  with   one   cylinder.  — 

QLiTION. 

[4^.]— Vaniiah  for  Violin.— «  War  "  asks 
a  eunons  question,  "  Is  there  any  dependence  ?" 
Ac.  Now,  I  would  opine  that,  as  m  all  other 
trades,  there  may  be  found  even  an  honest  fiddle 
laotor ;  bat  I  have  not  yet  established  to  aiy  own 
latisfaotioa  that  there  b#  such  a  h0B»oasan  honest 
hoEse  dealer.  I  am  satisfied  with  Frenob  polish  for 
vioBns.— J.  J.  A.,  Liverpool. 

[46530.1— Botftiy  Water  Kotor.— Yon  cannot, 
I  should  think,  do  better  than  use  one  of 
Bafley's,  as  advertised  in  these  pages.— J.  J.  A., 
Livecpool. 

[46536.]— Shaft.— Presumably  you  Intend  to 
nse  pulleys,  so  the  belt  will  not  work  if  they  are 
plaoed  wnere  the  shafts  eross  each  other.  Had 
you  given  the  size  of  yourpulleys,  you  might  have 
bad  an  exact  answer.  However,  yon  may  find 
their  position  by  knowing  that  a  plumb-line  held 
against  the  centre  of  the  rim  of  the  upper  one  must 
just  touch  the  centre  of  the  rim  of  the  lower. 
These  are  points  of  delivery  of  the  belt.— W.  J. 

(46539.]— Water  Power  and  Eleotrio  Light. 
W.  Hezmalhalch  appeals  to  me  with  regard  to 
the  stream  of  2^  gallons.  I  saw  his  ^uery  when  it 
previously  appearad,  but  oould  not  give  him  a  very 
hopeful  answer,  so  left  it  for  someone  else.  His 
stream  having  a  fall  of  42ft.,  and  weight  of  water 
being  2&  gallons  at  lOIb.  each  «  251b.,  gives  a  total 
energy  of  I^  050ft. -lb.  per  minute.  A  water-motor 
win  not  utilise  more  than  50  per  cent.,  or,  say, 
500ft. -lb.  per  minute.  (This  is  without  any  allow- 
ance for  loss  of  heat  by  friction  in  Uin.  pipe.)  As 
there  are  considered  to  be  33,000ft. -lb.  per  nunute 
to  one  horse-power,  this  will  be  equal  to  1-66  of  a 
hone-power,  and  I  do  not  know  where  J.  H. 
is  to  get  a  dynamo  that  will  work  with  so  little 
power.  I  am  now  making  as  small  a  machine  as 
I  oan,  and  I  oaloulate  a  man  will  be  just  able  to 
torn  it  (whioh  is  equal  to  about  1-10  horse-power, 
or  3, 300ft. -lb.),  and  that  it  will  work  one  mcan- 
desoent  lamp.  Perhaps,  by  storing  the  water  and 
mniung  it  away  rapidly,  more  power  might  be 
obtamed  for  a  shorl  time ;  but  under  the  most 
favourable  circumstances,  it  would  not  do  more 
than  light  one  inoandesoent  lamp  for  two  to 
three  hours  each  day.  Storage  batteries  are  out 
of  the  queetipn,  because  there  is  no  electricity  to 
store.  A  Swan  lamp  is  said  to  tilke  1-IOth  hcnse- 
power,  bat  I  have  generally  found  that  seven 
or  eight  lamps  per  horse-power  is  nearer  the 
mark.— B.  P. 

[46542.] —Broken  Steam-Oange.  — I  had  one 
of  '<  Bourdon's  Patent,"  with  the  tube  split.  I  had 
it  soldered  by  a  tinsmith  ;  it  then  did  its  work  as 
wen  as  before.— Cast  Ibon. 

[46543.] — Bzeontora  and  Legatees.— This  is 
a  case  of  a  vested  legacy,  the  payment  of  which 
was  deferred  until  the  legatee  came  of  age.  She  is 
now  over  age,  so  that  condition  is  fulfilled.  The 
only  other  question  was  whether  the  executor  had 
money  enoogh  to  pay  the  legacy  with  after  pro- 
viding for  the  debts.  By  the  writing  he  gave,  this 
£ffioulty  is  got  over,  because  he  has  admitted 
having  assets,  and  assented  to  the  legacy.  The 
IflgatM  should,  therefore,  now  bring  an  action 
against  the  executor  for  payment  of  the  legacy, 
fxaut  in  the  Hish  Court,  or,  if  the  estate  be  mIow 
£500,  then  Ia  the  proper  County  Court.  If  Uie 
legatee  consults  a  solicitor  she  wiU  find  she  is  not 
at  ^  helpless;  but,  presuming  the  facts  are  as 
stated,  wiu  soon  get  her  money,  which,  if  the  uncle 
dies  badly  off,  she  may  lose  altogeuer.— Fbed. 
Wbthsbfisij),  solicitor,  2,  Gresham -buildings, 
Guildhali. 

[46547.] — Jewellery  Bepairing.— To  get  out 
rivets  from  brooch- joints,  it  is  as  well  to  know 
that  jewellers  as  a  rule  put  them  in  always  the 
lame  way :  that  is,  looking  at  the  back  of  the  brooch 
with  the  joint  held  at  the  top,  it  is  *<  pinned  up" 
hf  poshing  a  tightly-fitting  wire  through  (sliehtly 
tapered)  ^om  nght  to  left.  It  is  not  riveted,  ex- 
cept in  the  case  of  a  very  old  and  worn  joint.  Ton 
ean  make  a  pusher  out  of  an  old  bradawl,  or  any 
fhnilar  tool,  ground  down  to  the  size  of  the  rivet, 
bat  in  case  the  pin  is  riveted  in,  it  must  be  punched 
out.  For  this  purpose  nothing  is  better  than  a 
thid[  needle,  with  the  ends  nipped  off.    Holes  are 


enlarged  with  a  ''joint  broach,"  to  be  obtained  of 
any  jeweller's  tool  dealer.  To  file  down  the  pin, 
put  it  in  a  pin-vice,  file  a  notch  in  the  edge  of  your 
oench,  or  the  piece  of  hard  wood  you  use  to  file  on, 
lay  the  pin  in  the  notch  and  twirl  the  handle  of  vice 
round  while  you  file  the  pin.  With  a  little  practice 
you  will  do  that  all  right  Then  put  a  piece  of  wire 
in  the  pin-vice  and  file  that  down  to  the  required 
siae,  and  pin  up  the  joint-ton^e  from  right  to  left, 
asabove  aescrioed.  If  theoom  is  to  malro  abrooch 
for  home  use,  you  can  soft  solder  on  the  joint  and 
catch,  but  it  would  not  be  either  strong  or  work- 
manlike. If  you  want  to  do  several  for  sale,  you 
must  acquire  tiie  art  of  hard  silver  soldering,  which 
will  require  a  good  deal  of  practice,  but  will  well 
repay  you  if  you  want  to  make  good  work.  Soft 
solder  is  useful  for  patching  up  artidee  that  you 
don't  want  to  re«gild  or  re-oolour ;  but  no  good 
workman  likes  to  use  it,  and  if  once  used  on  an 
article  makes  it  ve^  difficult  to  properiy  repair  it 
at  a  future  time.  If  you  care  to  go  thoroughly  into 
it,  ask  again,  as  this  reply  may  be  considered  quite 
lonff  enough  already,  and  it  would  take  another 
rep^  equuly  long  to  e^lain  hard-soldering,  and 
would  then  take  heaps  of  practice  before  you  were 
perfect,  as  the  goods  have  to  be  made  red-hot,  and 
there  is  a  risk  to  a  novioe  of  burning,  and  perhaps, 
melting  the  artide.— J.  £.  A. 

[46547.]— Hard  Solderine.-If  "BlueQown" 
will  refer  to  some  letters  of  iftine  on  the  subject  of 
soldering,  ttie  numbers  of  which  were  quoted  in 
"Answers  to  Correspondents"  in  No.  8i87 of  the 
'•  B.  M.,"  he  vrill,  I  fiOnk,  glean  something  useful 
to  him.  Joints  and  oaiones  may  be  fixed  on 
brooches,  of  whatever  kind  they  may  be,  either 
by  soft  or  hard  solder.  In  the  ease  of  ooin- jewel- 
lery, hard-solder  is  best.  This  may  be  procured  in 
small  quantities  of  any  obliging  jeweller ;  sixpenny- 
worth  will  do  twenty  jobs.  U  not  so  proonrable, 
get  a  small  piece  of  ^ood  silver  and  melt  it  up  with 
about  twice  its  weight  of  good  brass  wire ;  then 
hammer  it  out  thin,  and  use  as  required^  In  melt- 
ing the  solder  use  borax  as  a  fiux.  In  giving  you 
a  uttle  insiruotion  anent  your  query,  I  must  pre- 
mise that  you  have  provided  yourself  with  the 
joint  and  cateh,  which  should,  preferably,  be  of 
sOver,  although  if  of  G^erman  metal,  it  does  not 
matter.  G^et  a  piece  of  pumice-stone,  and  rub  one 
side  flat,  taking  care  that  the  surface  is  clean ;  then 
fix  the  joint  and  catch  in  their  respective  positions 
on  ttie  coin,  having  previously  appked  a  little  moist 
borax  to  the  surfaces  in  contact,  and  bind  them 
over  with  fine  iron  wire,  taking  care  in  so  doing 
that  the  wire  does  not  touch  the  parts  where 
the  solder  is  required  to  flow.  Molten  solder 
exhibits  this  peculiarity— that,  in  whatever  part 
the  greatest  heat  is  applied,  it  flows  to  that  point, 
so  that  if  the  heat  is  misapplied,  the  solder  flows 
anywhere  but  in  the  desirea  place.  Having  bound 
the  coin  with  wire  on  the  flat  side  of  the  pumice- 
stone,  to  prevent  it  slipping  off,  apply  the  little 
pieces  of  solder  to  the  joint  and  oaten,  and  with 
the  gas  and  blowpipe  sttedity  raise  the  heat  until 
the  solder  is  seen  to  flow.  Stop  blowing  at  onoe 
then,  and  examine  to  see  if  .the  connection  is  per- 
fectly made.  If  not,  apply  a  little  more  borax 
and  solder,  and  repeat  the  operation  of  heating. 
The  flame,  which  should  not  be  larger  than  (what 
shall  I  say  n  the  top  of  a  smaU  wine-^lass,  should 
be  directed  just  a  little  behind  the  jomt  or  catch, 
the  solder  being  put  the  other  side,  and  so  be 
drawn  under  wl^n  it  melts.  When  the  parts  are 
properly  soldered  on^  remove  all  traces  of  wire, 
and  immerse  in  the  vitriol  solution  as  described  in 
my  letteo:.  AUow  it  to  remain  therein  for  an  hour 
or  two,  when  it  must  be  taken  out  and  swilled  in 
clear  water.  It  should  come  out  a  pure  dead 
white.  If  it  is  derired  that  this  white  bloom 
be  preserved,  do  not  brush  it  in  any  way — 
simply  wipe  dry,  or  dry  in  hot  sawdust.  If 
you  require  it  to  be  bright^  brush  it  with 
rouge  or  any  poUshing  materia],  and  rub  up 
with  chamois-leather.  To  remove  rivets  from 
brooch- joints,  the  burr,  or  rivet-head  should  be 
filed  off,  and  the  pin  pushed  out  either  with  a  steel 
point  or  be  removed  with  the  nippers  by  putting 
the  point  of  one  jaw  on  the  broken  pin,  and  the 
other  on  the  end  ox  the  rivet,  and  so  force  it  a  little 
way  out,  and  then  take  hold  of  the  protruding  end 
with  both  jaws  and  pull  out.  Another  way  is  to 
put  an  old  watch-key  in  the  vice,  place  the  joint 
over  it — ^Le.,  resting  upon  it— and  orive  the  rivet 
out  with  hanuser  and  pin-push.  The  holes  of 
brooch  •joints  and  pins  may  readily  be  opened  with 
suitable  '*  broaches,"  which  are  long,  slender  tools 
with  four  or  five  cutting  edges  upon  them,  and  to 
be  bou^t  for  about  threepence  at  any  trade- tool 
shop.  They  are  sometimes  called  **  rimers."  To 
produce  a  good  and  tai>ered  jpoint  to  a  pin,  you 
will  need  a  pin-vice  and  filmg-blodk,  togetner 
with  rou^h  and  fine  files,  and  a  burnisher.  Take 
the  pin-vice  in  the  left  hand,  having  previously 
fixed  the  pin  firmly  in  the  centre  of  the  jaws,  and 
with  the  file  in  the  right,  and  a  shallow  rut  cut  in 
the  filing-block,  proceed  to  file  and  twirl  the  pin- 
vice  with  a  rapid,  steady  motion,  always  observing 
to  keep  the  pm  gsing  in  the  opposite  way  to  the 
thrust  of  the  fue.     Bear  in   mind  what   you 


desire  to  obtain,  and  work  to  that  end,  always 
bearing  on  the  file  more  to  the  side  of  the  point. 
When  roughly  shaped,  finish  off  with  a  fine  file, 
or  Ajrr  stone,  and  burnish.  In  cutting  the  pin- 
joint  to  fit,  be  sure  to  make  it  square  with  the 
brooch-joint.  Let  the  hole  in  the  pin- joint  be  a 
shade  larger  than  the  others ;  then,  if  the  rivet  is 
properly  filed  up,  it  may  be  forced  in  sufficiently 
tight  to  hold  secure  with  little  or  no  riveting 
over.  The  pin-point  should  protrude  about  a  ^in. 
beyond  the  catch.  If  you  require  further  infor- 
mation, seek  and  ye  shall  find. — Alfojob. 

J46548.1— pulleys.— Qrooved  pulleys  are  gene- 
ly  usea  for  small  powers,  as  ^ving  greater  grip 
than  such  belts  as  could  convementiy  be  used.  The 
practical  objections  to  them  for  machinery  is  that 
they  cannot  be  shifted  from  a  fast  to  a  loose  rigger 
when  it  is  desired  to  stop  the  machine  without 
stopping  the  power.  V*grooves  are  gener^y 
thought  to  give  more  hold  than  round  ones ;  but 
**  D.  H.  G-.,  in  his  valuable  articles  on  overhead 
gear,  laid  great  stress  on  round  grooves  with  belts 
to  fit  them  accurately  as  being  less  liable  to  slip. 
The  usual  V -groove  has  usuuly  a  vacant  spaoe  at 
the  bottom,  so  as  to  put  the  grip  on  the  sides  of  the 
belt,  which  does  not  seem  to  deteriorate  it,  but 
rather  to  improye  it  by  the  compression.  A  round 
groove  does  not  act  well,  unless  the  band  fits  it  very 
exactiy.— Tbk4i>i38. 

[46oo0.]— Instantaneous  Photography.— If 
the  plates  named  were  really  as  sensitive  as  they 
were  ssid  to  be^  there  should  have  been  no  diffi« 
oulty  in  obtaining  good  negatives  in  far  less  time 
than  you  could  uncap  and  re- cap  the  lens,  suppos- 
ing, ot  course,  that  the  conditions  were  favourable 
and  you  did  not  use  too  small  a  stop.  Are  vou  sure 
th^  were  not  very  much  over-exposed  ?  Mr,  Muy- 
bridge's  horses  were  taken,  if  I  remember  rightly, 
against  a  white  background,  which  would  enable 
an  outUne  of  the  horse  (wniofa  was  all  tiiat  was 
required)  to  be  taken  with  a  very  brief  exposure 
indeed.— W.  BoBUfSOir,  jun. 

[46550.1  —  Instantaneous  Photography.  — 
Mr.  Muybridge's  photographs  are  mere  aflhonettes. 
They  were  token  on  wet  plates  in  an  incredibly 
short  space  of  time,  and  while  passing  in  front  of 
a  brilliantiy  lighted  white  background,  the  short 
exposure  tieing  sufficient  to  impress  the  latter 
without  giving  any  details  in  the  animals.  The 
reply  to  your  second  query  resolves  itself  into  a 
question  of  light.  If  this  be  of  the  powerfully 
actinic  kind  as  that  whioh  proceeds  from  a  s^ 
fledced  with  doods  after  a  sou'-wester,  in  the 
months  of  April  or  May,  the  plates  you  mention 
would  give  a  fully-exposed  sea- view  in  the  time 
stated,  and  perhaps  a  well-lighted  landscape  like- 
wise. Flates  may  be  prepared  exquisitely  sensitive, 
but  still  the  main  consideration  is  the  quality  of  the 
light ;  and  for  this  reason,  successful  rapid  pictures 
can  only  be  obtained  on  a  very  few  days  in  the 
year.  In  developing,  use  as  little  restrainer  and  as 
m^ich  ammmonia  as  possible,  consistent  with  the 
non-production  of  fog  or  flatness.— Babook. 

[46551.]— TTnseasoned  Wood  in  Fumitute. 
—A  sure  test,  if  the  furniture  has  been  turned  out 
of  hand  for  some  little  time,  is  to  rub  the  fingers 
over  the  joints,  and,  if  any  difference  of  level  is 
perceptible,  the  wood  has  been  worked  up  before 
being  thoroughly  seasoned.— J.  J.  A.,  Liverpool. 

[46553.]  —  Bivetlng  Copper  BoUer.  —  The 
method  I  employ  is  to  rivet  in  the  front  end,  and 
then  to  have  the  shell,  say,  lin.  longer  than  requi- 
site for  steaming  purposes.  Place  the  end  of  the 
boiler,  with  the  flange  for  riveting  outside,  and 
rivet  up;  out  an  aperture  for  the  chimney  and 
rivet  it  on  this  inch  length ;  then  rivet  in  another 
end  for  smoke-box,  only  putting  two  rivets  in 
this,  as  you  may  require  to  take  it  out  some  time  or 
another,  if  you  allow  the  boiler  to  run  short  of 
water,  and  so  spring  a  leak.  Then  with  a  Bunsen 
burner  heat,  and  sweat  solder  into  all  the  joints, 
put  a  flue  through  the  shell  and  apply  the  lamp, 
so  that  the  flame  begins  at  the  end  where  the 
chimney  is  above,  travel  to  fore-end,  up  into,  and 
through  the  flue,  and  so  into  the  smoke- dox  and  up 
the  ohmmey. — J.  J.  A.,  Liverpool. 

[46554.]— Plumbing.-"  Oilman"  cannot  do 
better  than  employ  his  friend  the  plumber  to  line 
him  a  3ft.  square  cistern  by  3ftt  deep,'say  5  or  61b. 
lead,  have  a  bricked.up  hole  at  the  required  deptii 
to  receive  dstem,  take  care  that  the  brickwork  is 
only  just  large  enough  to  receive  the  cistern,  unless 
you  have  iSn.  sides.  Another  way  :  build  your 
brickwork,  then  all  round  bottom  angles,  and  al-  o 
up  two  of  the  upright  angles,  fix  some  slatine 
^ringing  for  soldering  against,  and  line  it  with 
lead  as  you  would  were  it  a  lead  qistem ;  of  course, 
you  must  not  attempt  to  do  this  yourself,  because 
if  a  leakage  should  be  at  the  joints,  you  would  lose 
a  lot  of  oU  before  you  knew  aaytbing  about  it, 
therefore  such  a  job  requires  to  be  done  well.  Put 
in  a  wood  bottom  under  the  bottom  lead.  In  this 
last  plan  your  dstem  may  be  made  to  any  shape, 
round  preferred ;  the  only  thing  to  keep  in  view  is 
to  fix  woodwork,  sayj  fin.  to  iin.  thick,  for  solder- 
ing against  and  a  good  wood  bottom.  I  should  fit 
the  engine  with  |in.  lead  pipe.— P.  J.  Davies. 
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7%$  nmmbiri  and  UUeM  of  qusrit§  which  rmutin  trnon- 
amrU  for  Jlv*  week*  are  inserted  im  M*  Kst,  and  {/  »tm 
wuumoered  are  repeated  four  weeks  afterwards.  We  tmsi 
omr  readers  wM  look  over  the  Ust  and  eend  what  inforviatUm 
they  eon  for  the  hsnejk  of  Asir  fellow  wmiributors. 


'  Onoe  onr  iMt  "  Cantain  "  has  replied  to  34041, 34042, 
86866 ;  F.  C.  PaUey,  45765,  46766  ;  "  O.  W.  C.,'*  45990. 
46860.    Vtola^p. 506. 

46600.  ToMr.BmMr,606. 

46678.  Cotton  Spinning.  606. 

4ee78.  Hr.  Oo7en'slAthe,606. 

46687.  Foluiftrobometer,  606. 


46601.  GMat*606. 

46004«  Cokntaed  <Sa«,  606. 

46006.  Umbi«llalla]dn8v607. 

46008.  EUotco-Depoaition  of  Iridittxn,  607. 


46109.  Eofina  QowTt  p.  601. 

46160.  T^Mr.BmDa,603, 

46167.  Block  StgDAUiofr,  603. 

40183.  Op»l%602. 

46101.  AirAbaorbed  by  Water,  603. 

46199.  Sugar  Beflning,  602. 

46106.  B'emeni^  New  Armatore,  60S. 

4619&  Hrl>oaB0lar8oaIea,OOS. 


QUEfilES. 


[46666.]-BUli  -  BUMtaa.— To  Da.  Eoiiuwd».-I 
aboold  feel  ytrj  gxatefta  for  advice  on  the  following 
caae:— Some  fonr  years  ago  an  eivpilon  broke  oot  on. 
my  f  aooi  and  erer  ainee  it  hae  been  aprauUng  and 
gfittingt  gsadnaUv  wone.  It  haa  taken  root  in  my 
wliiakerB,  and  looka  like  a  little  aeab  aroond  eaeh  liair. 
Wkcn  I  poll  a  hair  oat,  the  aoot  ia  either  ooite  blaok  or 
ohazged  with  matter,  and  tinged  with  blood.  Borne  two 
yeaxa  ago  I  met  a  person  who  had  a  alight  attack  of  the 
aame  aoit,  and  he  got  rid  of  it  by  plucking  out  the  haifs 
"bv  their  roota.  I  tried  that  mnedy,  but  with  no  anceesa. 
1^  dootov  doea  not  leem  to  understand  it,  and  haa  giyen 
me  the  following  remedies  in  torn  :— 1«  Sulphuretof 
potaab ;  8,  iodoform ;  8,  cxysophanic  add ;  4^  a  aolutioii 
of  ehloTBte  of  potash  in  very  dilnte  hydrochlono  add ;  and 
laatly,  a  Idtton  to  be  sparhigly  applied,  and  starangly 
charged  with  araenio.  I  have  been  trying  these  remedies 
for  o^er  two  yeara  and  am  not  one  jot  the  better.  I  may 
alao  atata  that  I  have  tried  a  well-advertiaed  blood- 
miztoze  with  no  auoceas.— SirrrBBKR. 

146667.}— Spun  Wire.— Will  any  of  oar  readers 
kindly  explain  the  method  adopted  in  covering  the  bass 
wirea  of  a  pianoforte  with  copper  wire,  and  deacribe  the 
machinft  employed  for  thia  jmrpoae  T  Could  not  our 
eateemed  friend.  Mr.  W.  H.  ]>aviea,  funiah  the  deaired 
information!— Q.  Fbts*. 

[46668.1—011  for  Canvas  Belting.  —  Con  any 
reader  of  *'  oura  "  tell  me  the  kind  of  oil  or  mixture  witai 
which  the  new  canvaa  machinery  belting  ia  aatuzated ! 
nie  belting  ia  made  of  fonr  pieoea  of  canvas  sewn  tO' 
gether,  and  appeals  to  be  saturated  with  a  kind  of 
Qcdek-drying  oil,  which  holds  the  canvaa  together,  and 
I  it  flexible.— Com. 


[46660.1— SharpanlnfiT  Oairpenter's  Saws.— 
General  directions  for  the  above  would  be  very  accept- 
able. More  eapedally  as  tousingproper-dzedflle.  and 
as  to  the  angle  ibe  teeth  should  be  reset.— Tiau  Tiro- 
xvir. 

[46660.]— Tnnlnff  Piano.— To  Ma.  Davibs.— My 
piano  ia  nearlv  two  whole  tones  below  concert  pitch.  It 
iaqoite  new,  but  has  been  terribly  nrglwted  for  the  past 
winter— left  in  a  damp  room,  &c.  I  got  it  tuned  a  few 
days  sinc^  but  the  tuner  would  not  raise  it ;  he  said  it 
would  be  down  the  following  dav.  Ceui  I  get  it  up  by 
degrees  myself  t  No  chance  of  a  tuner  for  six  mooths. 
I  have  toned  an  old  piano  mvself,  but  I  don't  like 
meddling  with  this  without  advice.  Is  there  any  con- 
trivance made  by  which  I  could  tune  the  centre  octave 
(C  to  C),  shaxpa  and  flaU?  The  chief  difficulty  liea  in 
fliat,  as  it  is  easy  enoogh  to  get  the  occaves  when  that  ts 
eomot.  The  action  is  *^  check.'*  and  squeaks  from 
damp  alao.  Is  bkiddead  any  use  f  If  ao.pleaaesayhow 
to  apply  it.— Bw  H. 

(46661. ]— Water  Smpply.- A.  and  B.  buy  hones 
adJoiniDg.  Thewatw  supply  ia  intanntttent :  the  pipe 
from  main  oomeathrough  pxemisea  batoagiag  to  A.,  and 
■opplieaa  datem  on  same  premiaea,  from  which  B.fs 
pipea  are  run.  Now  thia  datem  ia  oontinnally  a 
nniaanoe  to  A. — either  leaking  or  running  over.  Can  A. 
oompd  B.  to  have  semarate  supply  from  main!  If  so. 
how  can  he  best  go  about  itt  By  doiafr  ao,  a  aauUer 
eiateni  would  answer  A. 'a  puipoae,  and  prevent  occa- 
aional  unpleaaant&eaa  between  the  two  partlea.— BaANx 
Smith. 

[46669.]— Dnrinff  Gelatine  SmtOslon  Plates. 
~I  have  a  room,  18ft.  by  7ft.,  flagged  with  slate  flagi, 
lean-to  roof ,  average  height,  10ft.,  open  to  roof,  which  I 
piopoae  to  partition  aorosa  the  middle,  using  the  outer 
room  for  preparing  the  plates  in,  and  tiie  other  I  wi«h  to 
fltupaaadrying*room.  I  should  be  obliged  for  any 
hints  as  to  the  beet  method  of  warming  and  ventilating, 
ao  that  the  temperature  (60^  or  70"  P.)  may  not  vary 
much  daring  the  time  the  platea  are  drying.  Oasianot 
avallable.-J.  O. 

[46663.]— WasMner  Photosraphs.- I  ahonld.  be 
glad  to  know  of  an  eifidcskt  method  of  washing  batebes 
of  70  or  80 photoo.— aiaea,  I21n.  by  lOin.  and  Iflbi. by  19m. 
There  ia  as  unlimited  aopply  of  water  athiphprowme.  Do 
aelf-actisg  dphoo-troogka  anaver  wall  t-^T.  Q. 

[46064.]  — Orcaoi.  —  I  have  a  anudl  thieo-aCopped 
organ,  4^  octaves ;  two  acops  have  pipes.  The  front  set 
of  pipes  belonging  to  the  other  stop  ia  misamg.  There 
arenonameaontheatops.  What  I  want  to  know  is, 
whether  the  front  set  of  pipea  ought  to  be  wood  or  metal. 


If  wood,  I  could  make  them  myaelf  if  I  had  a  scale  ;  but 
if  metal,  I  must  buy  them.— Hbbk. 

[46665.]— I*egal.— To  Ma.  WRTHXRriELD.— lliere  are 
two  trosteesinanestate  (A.  andB.).  one  of  them  (A.) 
is  a  lawyer.  If  A.  should  invest  tmat-mon«y  without 
B.'a  knowledge,  is  B.  liable  in  oase  the  maoev  be  lost  ? 
Or  if  A.  turn  bankrupt,  and  all  or  part  of  the  truat- 
money  is  foond  to  be  squandered,  is  H.  then  liable  to 
refund  it !  Is  there  any  useful  legal  handbook  on  the 
duUca  and  liabilities  of  truatees !—  Qui  Nov  Laoaif 
laiTKLUoir. 

1.46666.]— Seafhass.— Will  Dr.  Edmnnda  kindly  say 
what  reuMBdiea  muat  be  used  in  cases  of  partial  deafkiess 
aridog  from  a  stoppage  of  the  eustachian  tube  from 
colds  or  similar  causea !— Q.  V. 

[46667.]  — Kioroffroph.-  I  want  to  make  some 
micToscopio  portrait  tranapar*  ncies  for  the  mlaroaoope, 
and  will  thank  some  friend  to  tell  me  how  beat  to 
manage.  I  have  objectivea  by  our  beat  makers,  ranging 
Irom  2in.  to  |ln.  I  want  my  piotnrea  not  larger  than  a 
— Pjx*8  Bkad. 

[46868.]— Bewolrins'  Oas  Bnmsrs*~WllI  aome 
correspondent  oblige  mth,  description  of  theae  airanjre- 
menta  T  I  want  to  oonatroct  aooMthing  with  fonr  or  five 
lights,  that  will  turn  in  about  a  drde  of  8in.  A  small 
plan  would  be  a  great  help.— Crutch. 

[46660.)  — Bollsr.—  I  have  a  ateam>«ngtee  Bin.  in- 
ternal dia.  by  4iin.  stroke.  I  want  a  boiler  to  supply  it 
with  low-pressure  steam,  never  to  exceed  101b.  per  in. 
Will  "  Sanlight,"  or  any  other  oorreapondent,  infonn  me 
what  sized  boiler  I  require  to  drive  at  800  revolutiona  per 
min.,  and  what  would  be  the  probable  cost !  The  engine 
will  not  hear  a  high  piosaiie,  but  is  ooastracted  for  high 
speed.  lamawaretbatlowneasuMianoteeononical; 
but  as  I  intend  to  uae  waste  fuel,  that  ia  of  leas  import- 
ance to  me  than  a  high  flrst  cost  would  be.— ELBPaART 
Bill. 

[46^.1-The  Weiffht  of  Metal  by  Iffeasvrlngr 
It.— Will  **  Caat  laon/'  or  aome  other  eminent  corre- 
apondaat,  tell  me  the  way  to  aaoertain  theweightof  a 
ladle  of  metal  by  maasniing  it  t  I  think  a  few  hints  on 
oaating  would  gratify  many  subaoribeBa.— Mxtallubot. 

(46671.]— ▲lrrpiunpSi*~Coi«ld  any  reader  kindly  give 
adeaociptionof  tse*  McLeo<i  gauge  need  lor  measuring 
the  degree  of  exhaustion  prodnoed  by  meretuial  air* 
pumps,  its  dimendons,  size  of  the  divisions,  method  of 
Q^librating  and  using.  Sec.  f— Floddkx. 

[46679.1-SoTmd  In  Pipe.— WHl  any  reader  kindly 
answer  the  foUowiuR  ?— I  have  had  a  lln.  pipe  fixed  to 
large  water-tank,  which  is  heated  by  ateam,  to  anpply 
batli-rooma  with  hot  water.  The  pipe  mna  paet  aevcnal 
bed-rooms.  Now  when  the  steam  is  turned  into  the 
tank  (which  is  always  dene  at  4  a.m.)  it  makea  such  a 
noiae  m  the  pipe  that  it  wakea  tho  occupants  of  the  bed- 
rooms, which  is  not  pleaaant  at  mch  an  early  hour. 
What  can  be  done  to  stop  it?  Would  a  few  feet  of  the 
irtm  pipe  cut  out,  and  rubber  pipe  put  in,  break  the 
s<mndf  If  not.  what  is  the  remedy  ?  The  tank  is  about 
60ft.  from  the  Ded-«ooms.  There  ia  a  tap  against  the 
tank,  but  whether  open  or  shut  it  ia  just  the  same.  Toe 
water  is  heated  to  180^  Fahr.— Aaxiuus. 

[46078.]— To  ICr.  Wetbmrfleld.— A.  dies  in  1870, 
leaving  B.  (his  widow)  sole  eaecotrix.  The  propwty  left 
consists  of  four  oottageo  and  a  small  piece  of  building 
land,  value  altogether  about  £600,  on  which  there  waa,  and 
still  is,  a  mortgage  of  £200.  B.  haa  not  proved  or  ad- 
ministered to  the  will,  but  simply  reedvea  the  rente  and 
paid  the  interest  on  mortgage  aa  it  became  due.  She 
wishes  the  paaperty  te  be  dlvidsd  equally  amongst  her 
thrfeaona.  Fieaae  aay  how  to proeeea^if  there  wul  be  a 
fine  for  not  proving  will  aooner  ;  and  if  ao,  how  mnoh  ! 
The  witneisee.to  A.'s  will  are  living.— Wnr  Tobsshirb. 

[46674.]— Photo.  Batli.— What  ia  the  canae  of  ataina 
same  shape  aa  the  marbling  on  book-leaf  edgea,  only 
they  are  white  ?  Booke  s«y  dirty  oarriera  ia  the  cause  ; 
but  that's  not  so  in  my  case.  1  am  particular  to  ha v« 
allmyappaMtuaacmpnioudy  dean.  These  ataina  show 
aasoon  aa  iran  devdoper  is  applied.  Will  aomebody 
explain  oauae  and  cure  f— Ouvsixa. 

[46671.]— Photo.  I^enaes.*-T<>  Ma.  LAsoaaTSB.-I 
poaaoas  a  doubtoHiombinaiion  photo.  lenaS^.  dia.,and 
6^.  back  focus.  The  former  owner  waa  fond  of  experi- 
menting, and  so  spoiled  the  lens  in  the  following 
manner  :— The  tube  has  been  cut  shorter,  and  the  two 
back  glaaaaa  brought  nearer  together,  and  the  difficulty  is, 
readjusting  the  oombination  to  proper  position.  The 
di'meterandfeonaaaspredadyaaihaveatated.  WBlllr. 
Lancaatea  telLoo  how  to  find  the  prepea 


without  the  uae  of  any  mathematioal    formula  t  - 
OuvBiaa. 

[46576.]— Bmt>OBSli>g.  -Will  Bome  reader  inform 
me  if  I  can  take  prints  from  •  ngraved  copperplates  and 
transfer  tbSm  to  briglit  atad  plaSea,  and  emboaa  with 
adds !  Or  if  theore  ia  a  better  and-  qniokar  vraiy<  than 
painting  on  with  the  bruah.— Notigc. 

146977.]-Telecsiaphy.  —  Can  any  aeader  kindly 
inionnjnahow  I  can.  obtain  an  aeeonnt  «f  Dupiaz  tele- 
gmphy  aa  applied  to  submarine  cables  t  And  also  of 
any  other  methods  by  which  the  oanying  oapadtg^  of  a 
cable  iB  increased  T— B'.  Y. 

[46678.]— Boof  Ventilator.- 1  am  about  to  build  a 
new  hooae,  the  ridge  of  which  (on  top  of  alatea)  will  be 
30ft.  long;  and  will  one  of  our  sabscribera oblige  by  wa^ 
gesting  we  best  form  of  ventilator  for  the  roof  on  the 
ridge,  and  whether  tnro  will  be  reqohned  for  aaeh  a  length! 
It  Is  a  plaxn  straight  roof  **h^pedi  off**  at  enda.— W. 
O-B. 

[46679.]— Cn>ntimums>  Brakesi— Can>  anyone  in«- 
foim  me  what  hteiata  are  in  use  on  the  6  JV.B.»  aOdiand* 
and  L.  and  N.W.  Soatch  ecagTOeaea,and  B.E.B.  Continental 
expreaal— C.  IL  T. 

[4aiB0.]  Ofsmoist  of  (Aa&ettoan  Ctolonies.^ 
Where«oiild  I  ascertain  the  names  of  the  dilEeisat  ociw 
aecuiive  govamora  of  the  American.  States  while  ibey 
were  still  British  Colonies,  from  the  first.  Lord  Dd«ware. 
to  the  last  previous  to  the  Declaration  of  Independence  T 
Alao  if  their  portraita  are  fcrr  Bi^htnd  and  irhere  thefmay 
be  seen !— Bbas  Jbbak. 

[4686i.]-OsaIate  Beivelopment«— l.  I  pRpaied 
iometxmeago  (for  use  inthe^aetpioeeaa)  s  atook  of  aato* 


rated  aolution  of  f  erroua  sulphate  to  which  waa  added  a 
Utile  onprouaamlpBste.  WiU  the  paeamm  of  thaooDDa 
aalt  Mt  iiriotioualyv  or  altogether  pasnnt  thia  arinm 
bdng  uaed  in  drr-plate  oxalate  dwrebpiiMptt  %.  Cto 
other  neutral  naalatoa  for  iaataooe,  the  aodiam  sad 
ammonium  salts— be  employed  aa  well  as  the  aotasium 
oxalate  I- W.  H.  S.  W. 

[46662.]— Pressure  on  Wheels  of  BaUnay 
Oarrlaffes.— Will  some  of  our  readers  dve  me  sooie 
rule  to  find  the  pressure  on  eadi  wHeel  of  oar  rnihraT 
carriages!  I  believe  on  the  Midland,  with  the  astonatic 
Sanders'  brake,  they  get  about  I^  ton  on  aaohwtoel 
lean  get  theliftii^  power  of  ayliader,  but  I  oaoBotmka. 
late  the  leven«e.  Icanalao  getthelangChcf  thaleven. 
It  muat  be  a  aimple  role.— H.  £owAaoa« 


and  through  whieh  Ilea  the  appioaeh  t»  laid 
haahadnogaSa  hnsg  infhag  '  ' 


[46563.  ]-aaMai  Ountlty  Ba*ter7>-IaAalaid 
it"''Ttti!nnTi  ffffntiibutffr,  Mr  Tjininnt-pr.isill,aiThaaaiMt 
aeen  any  question  anaweeed  by  him  the  last  two  wceka  I 
shall  be  very  thankful  if  Mr.  Tolman  or  acme  other  kind 
oorr«apondent  will  answer  aa  f oUowa :— Can  I  have  a  onill 
battery  (without  liquid)  that  will  foae  a  fine  win!  I 
have  soade  a  chloride  of  silver  one,  but  that  wiH  aoadcit. 
I  know  a  small  bichromate  would  do  this,  bat  Iwaotooe 
without  the  neceaaity  of  wfthtfrawing  the  sine  when  not 
in  use,  and  that  would  stand  being  tuned  upaUedtfira, 
and  be  pennanent  (aay)  for  a  few  oays.— Caaaofv. 

[466Bi.J— Lesad.^A  garden  in  front  of  a  tenaei  d 
'     '  ough  irtiidi  U      ' 
nogaSa  hnsg  \ 

yeaaa.    The  own«  ol  the  adjoiaing . 

aaya  the  public  have  thereby  aoqoired  a  right  of  eotry  into 
aaid  garden.  He  therefore  claima  the  right  for  the 
oeeopanta  of  hialwsBo»asd  dedaaM  ha  wHI  not  penut 
galea  ta  be  eneted  now.     Ia  hia  law  goodt-Bur 

JUBTITUL. 

[46686.]— An  Orffan  Smothered.— A  isa  and 
large  organ  is  placed  m  an  ill-construoted  chamber  in  a 
lunMeoooaat  church.  Everybody  ia  disappointed  who 
hear  a  the  inetmment,a8  very  little  of  the  tone  gaUbayend 
the  channel.  No  atteradnn  in  podtion  of  oigaa  or  in 
oonatrvotioa  of  chamber  appears  to  be  pnaaJtlo  Ibare 
heard  that  wirea  extended  alang  a  btdldmg  will  aid  inthe 
transmission  of  sound.  Will  any  cotraapoadent  who  oaf 
have  had  experience  of  their  uae  adviae  me, or  tBUme 
where  I  can  get  infocmatioa  reapeoting  them  I— FasArrr 
OaeaMier. 

[46666.]— A  Btdnons  "Wife:— How  can  IreatBdaa 

I  have  been  distinctly  told  in  her  preaenoa  by  a  polios 
offioer  that  a  wife  cannot  '*  rob"  her  hnaband  w«re  iheto 
take  the  very  ahfrt  off  hia  back.  HowoanlrmitraiBlter 
from  borrowing  money  under  fSlae  preienttea  f — Ax  Vs- 
aoRTiniATB  Buasaao. 

[468B7.1— Dynamo  Utohlne.— WTH  anv  brother- 
reader  hdp  me  to  conatmct  oneof  the  abovei  Mypre- 
aeat^mefsilato  give  anv  concent  when  the  anutareis 
revolved,  and  so  I  condude  the  wire  is  not  wound  ptopady. 
What  I  want  to  do  is  to  OQBstmataa  antirafy  new  BMidiise 
— Siemena'  ayatem— to  be  driven  by  a  half-horae  eosins. 
Will  any  reader  give  detailed  partxcnlara  of  the  winoiDg 
of  the  wire,  and  if  it  ahotdd  be  covered  with  gntti^eraha, 
as  well  aa  the  siae  f— Sboikbbb. 

[46888.]  —  Telescope  Iienses.  —  To  "  Aldi- 
BAaAir."-'On  p.  008  you  saj  it  is  of  the  gresteet  im- 

e>rtiinoe  to  fit  the  lenaea  square  to  the  axis  of  the  tabe. 
ow  I  have  a  vsry  exseUant  thiee'draw  madne  glam,but 
the  tubea  aeem  to  have  got  ao  leoaa  thsoogh  wear  that 
when  it  ia  fully  drawn  out  I  can  move  the  ona  hddinc 
the  eyepiece  quite  ^in.  either  way,  and  yet  it  doe»  sot 
aeem  to  interfere  with  ita  deflniUon  at  all— how  do  ycm 
account  for  that  t  I  iiu  not  pot  thia  qoexy  to  try  aad 
prove  you  are  wrong  in  yoor  atalement;  butaalOHeod 
ti7ingtomakeateleeeopa,aBdaaIdoabtif  I  can  fix  the 
glaases  quite  true,  I  want  to  know  whether  the  axis  bdnf 
moved  out  of  the  centra  weaU  spoil  the  dftitnition  rune 
in  an  astronomical  tdeaeofa  than  in  any  other,  and  If  ao, 
what  ia  the  reaaon  of  it !— J.  L. 

[46680.]-8aok-MarkinB.— I  ahaU  fed  oUiied  to 
any  of  your  readera  who  will  be  good  enough  to  mfona 
me  how  to  make  an  inddible  ink  for  ^ifTknig  com  and 
flour-aacka  with,  and  whether  the  aame  ahonlaDe  applied 
with  a  atamp,  and  what  kind  of  atamp,  or  with  a  onuh 
and  atendi-plate !— H.  H. 

[46600.]— I«Kel<^To  Mb.  WcmsamBLn.— Can  a  per- 
diaaer  ox  ordinary  and  coun^  court  debts  recover  the 
aame  by  l^al  proeeaeea  in  the  name  of  the  origiod 
creditor  without  an  aaaignmeet!  Osi  having  an  aaatgo- 
ment,  can  he  proceed  in  toe  name  of  the  original  crsditor, 
the  aeaignment  empowering  him  to  do  ao  t    Can  oases 


entered  for  judgment  be  aaaigned  aa  well  aa  thosenot 
80  entered!  Which  ia  the  most  reliable  work  on 
County  Court  pimctioe !— A  SuBioaxsan  ros  TRxartaa 
Ybabb. 

[46601.1— Adjustable  Plane.— I  mrat  to  eoadnet 
aivadiustaUe  plane  tat  conowfe  and  eonvearwnrk,  to  be 
madeof  ironwtidiaeteel  bottom  to  bead  te  the  ditfexeat 
curves.  There  is  one  m  thaaaahet  an  Ameneaapataoi. 
Should  I  ba  infringing  if  I  made  one  for  mj  own  nael— 

Cl  CLOPS. 

r4660t.]— Deed  oTQift.— To  Ms.  WarBssmsn.- 
A  father  oosveya  to  his  aoxu  his  hooae  property  under 
deed  of  gift,  he  (the  father)  retaining  by  Agrsanent  a 
life  interest  only;  after  which,  can  the  property  be aold 
or  mortgaged  by  the  father,  or  is  snofa  an-  abaohite 
disposal  of  all  ooatrol  or  power  over  auch  pMparty  I— 
Lboal. 

[46603.]- Antomatio  Musical  Inskniaieats.'- 
Would  **A.  8.  L."  (19837)  kindly  aay  where  the 
**OTganette,"  not  '* Oigninettb,*'  may  be  Bseot  lam 
acquainted  with  moat  inttnimenta  of  the  anIcBnaufi 
prtedple,but  thia  ia  new  to  me,  axid  I  ahonld  Uha  to  sr« 
or  hear  it.  The  Orgaama  ia  on  a  aiailar  paxaefpla,  it 
appeara^  but  it  leeks  power.  I  ahoald  like  to  obtain  an 
inatrumant  with  more  power  than  the  Otgniaetta.  I 
rder  to  the  email  instramanta  with  attadunanta.  Also* 
can  anyone  deserfbe  the  way  of  the  tools  by  which  the 
aheeta  are  punched  or  perforated  f — BComx  Lioirr. 

[46604,>-Heatiny  Water.  -  Wbold  Mi;  P.  J. 
Davieaor  aomeone  kindly  give  aome  advice!  Ihavaa 
tank  flxedfbr  heating  water-it  hekia  «0  gaOoea.  Wa 
have  atHUfrfipee  ftar  hwltsg  puipoeas,  ao  I  toad  a  jis* 
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•iMJBtketvdt  with  the  «ikd]ux>kedaUtUa,thenjoiiied 
Itn  the  bMtiDf  pipes.  It  boils  the  water  reiy  WMl,  but 
if  nil  not  watdbed  the  hot  water  boils  back  in  the  cold 
f^juT)  »a^  OTwflowB  oc^  (nstwn. ;  ball  cock.  Sec.,  soon 
get  oat  of  Older.  I  have  an  exhavst-pipe  the  same  sise 
li  fcad-pipet  and  there  is  a  lot  of  steam  wasted.  06tiid  I 
in  say  w«7  oanry  it  haek  in  the  main  again  witboat 
dtfMTlo  the  tank!  We  want  to  boil  the  water  in  half- 
!ioSoor-ottr  boiler  is  steamed  at  lOlb.  or  121b.  ^y 
adrice  to  help  me  out  of  this  trouble  will  oblige  ~ 
Jar. 

rtfSBB.]— Pjitohed  Boiler.— There  is  a  patch  bolted 
oa  the  boiler  packed  with  red  and  white-lead  and  oanras. 
ItMonloakBcteain.  What  kind  of  paokinff  would  yoB 
nooonendl  I  want  to  make  as  good  a  job  as  I  can  wifih 
the  Mme  bolted  plate.  It  is  about  ein.  in  diameter.  What 
kiid  of  psckiBg  would  yoaxecommendfotsteam-pipei 
gQocniUjt— A«  AiuTxam. 

r40O8S.]-8u«ar  BotUnff.— I  would  feel  obliged  if 
sny  raider  of  the  "  E.  M."  could  kindly  infonn  me  the 
plM*Meesnzyfersugai^boUfng  on  a  small  soale!-^. 

[«fl9r.M3M«tifi0  Bmulfllon.— Many  thaoki  for 
(besofver  to  mj  queries  on  the  above  subject.  May 
Itroable  W.J.  Baahford  aoain  as  to  the  following  t— 
After  laiziog  my  toning-bath  some  seven  or  eight  times, 
AfaiMkdcpoaitisformed.  The  bath  is  made  as  f uUows : 
-Qdorida  of  gold,  Igr.;  acetate  of  soda,  80;  water, 
80s.  It  is  kept  m  the  dark  room  away  from  white  light. 
Ca^Mi,  J,  Bftshfoid  tell  me  how  to  stop  this  deposit 
ironfvmingt  fi.  I  haTe  made  my  emulsion  and  added 
tbtsdd,  snd  it  is  less  sensitive  when  dry  than  when  wet 
(orpnpariy"^)  It  w»seooking  at  a  temperature  of  98" 
fibt.  heat  for  18  hours,  and  is  but  very  little  more  sensl^ 
tire  than  some  which  had  not  been  cooked  at  all.  The 
emalsioa  was  nude  from  gum.  If  Mr.  J.  Beehfoid  can 
gtre  me  a  proper  f onnula  for  making  an  enmlsion  free 
uom  fqsging  and  frilliog,  and  fairly  sensitive  twenty 
tinui,  I  shall  be  extremely  obliged  to  him.— Dxax 
Slide. 

[tfS08.]— Problem  in  Plnmblnff.— I  hare  a 
ciitenBiiidft  of  tile  and  oemoit,  with  8ft.  9in*  at  water, 
vfaish  for  cartaitt  reasons  must  not  be  emptied  nor  hanh 
menu  used  sgalnst  it.  The  supply  pipe  to  boiler  of  range 
kwyo)d,A»d  baa  been  cobbled  about  mnoh  beeaAse  of 
UikB,  and  to  stop  the  supply  from  oistem.  I  have  tried 
to  plug  it  with  several  gentle  oontrivanees,  but  aM  to  no 
poipose.  Pifzha]^  some  of  "ours"  may  pnt-meinth^ 
mj  of  deing  it  in  a  vexy  ^ui6k  and  easy  manner.  The 
-" ^eots  in  cistern,  and  is  about  l^in.  from  bottom.— 


broshes  wttt  aheatbed  appamitiy  in  etoetrio  fUunes.— 
Fferao. 

[46606.1 -Baok^Gear  Headetook.— Would  aome 
reader  kiodly  furnish  a  rough  aketdi.  with  si«es,  fto.,  of  a 
simple  way  to  make  a  baok-gearheadstock,  with  a  man- 
drel ronning  in  vun-metal  bushes  t  Lathe  is  6in.  centre, 
and  widths  bed  S^in.— Paoobustox. 


ASSWEBS  TO  C0BSBSP09DBVT8. 


[468B9.}— Photosraphio  Portrait  Lens.— I  have 
s  porttati  lene,  which  I  think  is  deleetiTe.  Wnan 
toaamiag  on  wnite  ppper  there  are  blue  and  -  y^w 
rUnee  round  tne  edges  of  the  image,  would 
iwthotwo  lenses  correct  this,  and  ifsOtWhat 
dutsnoe  i—Dky  Plate. 

l4ie0O.l— lieflal.—  'ma  Mr.  Wetberfleld  kindly 
nsvcrthefoltosnngl— ▲.  left  C.  and  D.  the  interest 
daring  their  Uvee  of  all  moxiey  in  the  8  per  oent.  to  be 
(qnsliy  divided.  The  survivor  to  receive  the  interest  on 
the  wtudSk  and  at  her  death  tha  stock  to  be  divided  in 
eqoal  parts  between  her  nephews  and  nieeei— share  and 
lura  alike.  Can  £.  (one  of  the  nieces)  leave  her  share, 
is «se  of  ber  death,  to  her  children  T— FnAaKS. 


I  [4680i.l-Doable  Objeot  -  aiaeses.-^aa  the 
I      fsuemondent  w&o  asked  this  question  tned  tiie  arrange- 

oat  of  lenscfl  leeommended,  and  with  what  results ! 

Ai  I  sm  tryiog  to  make  up  a  tele  .cope  cheaply,  and  can- 
,  ootsflud  to  buy  an  aehromatio  o.g  ,  any  infoimttiaa 
'      oothesufeiject  wiU  be  tbuikfuUy  rtfoeived.    I  wit>h  to 

fa  the  beet  results  with  a  simple  leas  o.g,  withont 

■■ng  a  oonoaTe  eyepiece.— Poub  Ajcai  e  an, 

[4e80S.l-Pendiaiu&  8prinffa:-T^mi  "KichoUs*' 

teUAshow  to  deteimint  the  aiae  and  stieoglh  of  a  pen- 

dntana  spristt  f  or  a  new  watdi  t   I  have  succeeded  m 

dottg  the  other  job  that  I  wrote  you  about.    Thjnks  for 

I     isionn^tioo.— PivoTM. 

[iSEca  V-IzMiuction  OoU  FaUnre.- WUl  one  of 
**  ean  **  Undly  aay  <iwiiat  is  probably  the  matter  with  a 
fiodl  have  j  oat  made!  Tube,  paper,  k  la  Dyer;  core, 
^xlin.,  soft  Nj.  17  wire  ;  prtmarr,  tvro  layers  No.  16, 
Qotlpn ;  soaked  ia  paiaffin.  smoothed,  and  then  wrapped 
raoBdwUhapkee  of  guttapercha  i-16in.  thick;  uver 
tfaiiteo  folds  of  leiteccDpyii«BAPer.  Beooodary,  l^lb. 
of  Ho.  as,  silk  ;  each  layer  vanished  tw^oe  with  sheUao, 
ttdtten  wrapped  with  two  folds  of  above  copying 
ptper  also  varnished.  Condenser,  "  Dyer."  Bsttezy, 
ne  qustt  bichromate.  Besult :  contact-breaker  hums 
hkehn^bee;  but  secondary  tpavk  only  joet  vkible. 
OnMcting  gaivmnometer  with  secondary  aod  battery  only, 
00  deflection  on  making  or  breaking  contact.  Connect- 
^  It  with  feooondary,  aod  battery  with  prmit^  :  strong 
oefieetlses ;  Imt*  as  ibis  oesois  just  the  aame  when  the 


falnaomeCcr  is  lying  diseonneeted  a  foot  from  ttie  coil, 
ivnmm^itUmmmf  the  excited  primary  does  it.  On 
wwtHng  the  twaeods  together  a  iuud  rattling  aooom- 
peaisi  the  hoimuing,  whuh  gradnaliy  subsides  when 
ut|»wir.sa\es«p«med.  On  turning  to  back  vols.,  I 
fimmany  inatruotions  vary  consiUerably,  One  says : 
'^m  gnttapfzioba  tissue  for  insulaoog  secondary 
"0^"  Awottier  :  *'  If  you  have  maae  use  of  gutta^ 
{•ma,  I  eee  nothing  for  you  but  remaking,"  fte. ;  eo 
ttst  I  sa  dobioua  as  to  where  my  fault  is.  I  made  a 
'<rdsr  **  Dyer  "  some  lima  ego,  with  whUacorraspoad^ 
ctte«IIs««Uli  ^omsy  insulattoa*"  and  gotagoodiin. 
Mac  from  Alb.  of  90;  I  therefore  want  a  good  un.  from 
'arwiaiilseU.-B.it 

Jym.1— Inoandeecent  Z«amp8.— Can  any  reader 

£;««nydclMe  nefensatioa  as  to  the  behaviour  of 
°^liiBpawith  bitteriea?  I  have  htard  that  thr»e 
qoirt  Bimsens  are  anffidtnt  to  give  a  *'  good  light ";  but, 
""^."jlift  hwed,  lam  told  that  20  are  needed  to  give 
g*hdAtinmndftsaenqet  aod  mure  than  that  to  proauoe 
!^Milx«ault.  The  xcsutanoe  of  a  lamp  and  its  appeu.> 
«i|«iieeaidtobe60ohms  when  oold;  but  if  so,  could 
th>iawrt««Qs«iblyhMU  itMpi-Pasao. 

(J*0W.]-i>3rBamo  VMbines  SparkiBsr.— What 
"■■•■■•  Mt  **  ve^kteg "  in  dyaame  msnhMise.  and 

22sSc"ir»«5:'  i  ^is^ IZ  «f  the 

<mtiM(niiiattbe  Bdaee,  when  the  eommutatocaad 


irSEFVL   AND    8CIBFTIFIC  HOTBB. 

Me  ■ 
Professor  T)rAdall  on  Sotmd,  Uffbt,  and 
Heat.— Last  week,  Profenor  Tyndall,  F.B.S., 
oondnded  his  short  course  of  three  leotores  at  the 
Boyal  Institstioo  on  '*  The  Beseasblaooes  of  Sound, 
Liffbt,  and  Heat.*'  He  recurred  to  the  researches 
of  i)r.  Tbomu  Young,  as  themseWes  ilhuttatiye 
of  the  close  conneotion  between  the  phenomena  of 
sound  and  light ;  the  studies  of  that  philosopher 
on  the  Jiataze.Qf  juumdiiavingJed  up  to  his  panUlel 
studies  on  the  nature  of  light.  The  beats  in  mosio 
afforded  theanost  JamiliarillartwiHeaof  the  inter - 
ferenoe  to  which  the  sonnd-waTes  are  subject. 
Such  a  wave  consisted  of  pulsatioiui  of  eoniienta« 
tkm  alternating  with  pulsations  of  razefaotioo. 
If  two  waves* ooiaokkd  in euch  amaaner  that  eoa- 
deoeation  answered  to  ooadensatioQ  and  rarefac- 
tion to  rarefaotlen,  the  sound  became  Btronc[er. 
Bat  if  the  pulse  of  condensation  in  the  one  ooin- 
oided  with  the  pulse  of  rarefaction  in  the  other 
the  sound  was  neutralised  so  far,  and  ailenoe  was 
the  result  Experimental  proof  was  given  of  this 
periodic  reinf  eroement  and  eztinotion  of  the  sound- 
ware's  motion.  It  was  then  also  shown  hy  ex- 
periment that  the  phenomenon  known  as  Newton's 
rings  estaMishes  a  Uka  periodicitj  as  segatds 
light  Newton's  main  objection  to  the  nndala- 
t^  tbaafffr  of  light  was  that  it  made  theefaadewe 
impossible.  Newton  appealed  to  tha  fact  of  the 
divergsaee  of  the  waves  in  water  alter  passing 
through  an  aperture,  and  Professor  T^daU 
thongot  a  Wee  divergence  ou^  to  occur  in  the 
case  of  light.  It  really  did  occur,  as  Professor 
Tyndall  showed  by  experiment,  but  the  diverging 
waves  obliterated  each  other  aoootding  ,to  the  de- 
monstrated law  of  interfeience.  It  was  further 
shown  that  even  in  water  something  of  the  kind 
took  plane.  In  1808  an  observation  of  Maine 
nehered  in  the  darkest  dajs  of  the  undalatory 
theory.  Yonng  himself  at  first  fblt  that  it  pre- 
sented an  insuperable  difficulty,  but  he  wrestled 
numfuJUy  with  u,  and  waited  for  more  light  As 
yet  the  notion  wae  cnnent  everywhere  that  the 
vibrationB  of  the  ether  were  snread  longitodinally, 
like  those  of  sound.  At  length  the  idea  of  traas- 
verse  vibrationa  ooonrced  to  Tonng,  and  he 
patieatty  woeked  it  out,  undeterred  by  its  involv- 
mg  the  paradox  of  attributing  to  the  ether  the 
propeelies  of  a  solid.  The  same  fruitful  thouaht 
long  afterwards  struck  Fresnel,  who  was  then 
working  with  Arago.  The  latter  shrank  from  en- 
dorsing so  daring  an  opinion,  and  that  portion  of 
their  joint  tnemoir^  was  signed  by  fVesnel  alone. 
It  virtoally  solved  the  problem.  The  remainder  of 
the  lecture  was  taken  up  with  showing  experi- 
mentally that  polaiisatian  was  a  phenomenon 
common  to  light  and  heat 

Ynloan  Oement.— Messrs.  Boberts,  Adkttd, 
and  Oo.  have  drawn  our  attention  to  some  samples 
of  a  new  metallic  '* Vulcan"  oement,  manufac- 
tured by  the  new  Vronheulog  Slate  Co.,  of  Nantile, 
North  Wales.  The  metaUio  cement  is  broken  into 
small  pieces,  and  m^ted  over  a  very  slow  fire,  and 
then  stirred  till  quite  liquid,  when  it  may  be  run 
into  any  desired  forms.  On  cooling  it  haidens 
vezy  quAokly.  One  sample,  which  has  been 
polished,  has  a  finished;  surface  almost  eqaal.to 
that  of  enamelled  slate.  The  cement  is  a  cheap 
snbstitate  for  bronze,  lead,  aad  zinc,  at  a  saving  m 
cost  ol  from  60  to  76  per  cent  It  can  be  remeHed 
and  recast  into  any  shape  or  form^  and  resists 
atmosnhetio  aetion  and  the  effects  of  most  acids 
and  alkalies.  It  may  be  used  most  advantsgeonsly 
among  many  other  purposes  for  jointing  gas  and 
water  pipes,  for  packing  purposes,  for  fastening 
ironwork  and  glass  in  wood  or  stone,  for  making 
moulds  for  concrete,  for  covering  and  repairing 
roofs,  for  covering  walls  and  protecting  from 
damp,  for  flUing-in  defective  caatings,  ior  makiag, 
covering,  or  lining  cisterns,  tanks,  pipes,  baths, 
&Q,f  and  for  statues,  busts,  and  all  kinds  of 
ornamental  and  other  usefiU  castings,  mantel- 
pieces, &c. 

On  the  Alsace-Lorraine  railways  mineral  oil  has 
been  substituted  for  colza  in  Inbnoating  the  rolling 
stock,  with  a  saving  in  cost  of  60  per  cent.  The 
Bavarian  lines  have  followed  suit,  with  the  same 
excellent  results. 

Thb  Belgian  Gkyvemment  is  engaged  npoa  a 
scheme  for  promoting  a  complete  system  of  tram- 
WMTS  thronghoat  the  eonntey,  as  ieeders  tottie 
railwajFs,  the  work  to  be  done  by  the  various  com- 
munes interested,  either  singly  or  in  combination^ 
aad  aasisted  where  neoeesaxy  by  sobveatiMM  from 
the  State. 


iiow249^flBileeolateel  xaHf  on  ttir 

London  and  Noftk^W^Mtem  Bailwaj* 


•*  AU  Qgsisiaaioaf toms  ikeuld  be  <$ddrt$$ed  to  As  Borvoa 
o/tkt  EvoLiSB  MsoHAWio,  81,  2VsvModt-«<risl,   OoihiU 


1.  WMsonoae  side  of  the  paper  cnlj,  aad  pal  diav* 

IBM  lor  fltostratiOBS  on  separate  pieoes  of  pepsr.   S.Pttft 

dues  to  queries,  and  when  answerinf  qusoes  put  the 

onmben  as  well  as  the  titles  of  the  qnerieate  wUoh  the 

>  chaise  is  made  lor  liwrting  lettew, 

i.  Letters  or  queries  aaUnglor  ad» 


qnerisa 
m^iesieler.   8.  Wo  charge  is  made  lor  liwrting 
aueries,  or  replies,    i.  Letten  or  queries  aaUng;.     . 
dtewsBs  of  manufacturers  or  eanespondenti^  or  whese 


tools  or  otherartioleBeanbepnidisaedfQr  replies  siring 
sueh  iaf ocmatlonf  eannot  be  maertid  aaoept  as  adfwUss 


don  is  answered  through  the  poet  6.  Lsttea 
seat  to  esfiespondents,  under  eorer  to  the  AUtor,  an 
not  forwarded ;  and  the  names  sf  eaneepcndeats  «ie  not 
fl?eB  to  iaquiBeBs. 

isespesiallydaaiatohlBlJie.4.  tte 

oaoedevotedto  letters,  queries,  and  replies  iawMaafttfae 
theteaeralgood,  aad'iiia  net  fan  to  ooeepj  Itwttfa  qoea* 
tieas  aneh  as  are  iadleated  above,  whioh  are  only  ofladl* 
ridmd  iatsnst,  aad  whkh«  if  not  advertisemeBts  intbesfr* 
selvasy  lead  to  replies  whioh  are.  Xbe  **ilivpenny  Sale 
Oeluma"  ofEemaebeapBMsas  of  obtahriaig  sueh  iafoa* 
mstieni  and  watrustour  naderewillatailtfaeieselresef  it. 

TbefoUowinffaxe  the  initials,,  fte.,  of  lettsw  to  hand  on 
to  Tueedi^  eieningy  April  4,  aad  uaaekaowledgea 
ehMwhere:— 

E.  B.  Fbsksst.— J.  L.  WrMer*— H.  A.  H.  Daaid.r'Dr. 
Bood^-Darid  Joaetr~F.  Ohadwlok,  Jun.— J.  Berkeley-. 
— B.  and  Oo.^Britannia  Oo.—J.  Francis.— F.  A.  Hou- 
Uet.->a.  J.  B.-<)aenistiaoa<-<C.  8.  Btretton.— 0«r- 
ataws^-Ofdefie  VioaL^D.  MoKaj .— J.  G.  Brown.'-J; 
W.  Fisher.— In  Want  of  vBtlp.— .^nrioola.— Hum.— W. 
— Alfojoe.— C.  M.  B.— FoondiBr.— fl«— WoridorTom.— 
BnowbaU.~T.  E.  Bspin.— An  Amateur.-^.  J.  H.— A 
Pumphiey.— W.  H.  «.  W.— A.  A.  W.— B.  B.  B.  Irot- 
maa.— a.  £.  8<— FeUow  Worimian.— A.  W.  fioward.— 
H.  A.  WaaselL 

W.  J.  PoLum  (Your  string  of  questioas  would  require 
a  page  for  full  reply,  and  you  will  find  most  of  thun 
answered  in  baok  volumes.  1^  30.  2.  No.  3.  Foi^ 
Blbly  the  Pilten.  4.  Any  suitable  sise,  aooording  to  the 
shape  required;  11  and  13  miUimetces.  6.  About  18 
hours.  Yes,  not  only  unpleasant  but  injurious.  6. 
Would  do,  but  not  inrefemd.  Conmiercial  aoids.  7. 
Keed  not  be.  8.  Depend»  on  now  much  you  make  and 
how  muoh  you  buy.)— P.  J.  Fabesllt.  (Will  one  of 
those  illustrated  on  p.  89,  last  week,  do,  or  do  you  wan( 
a  gas-furnace  T)—B.  T.  B.  (It  has  bten  eshaustlrdy 
treated  in  our  columns,  and  that  very  recently.  See 
Vols.  XXXL— XXXrrr.  Perhaps  Noa.  788  aad  784 
will  give  you  what  you  want . )  — T.  S.  Clt  should  be  the 
purest  iron— certainly  noc  Qa«t.  Bismuth  and  antimony 
are  the  best  metals»  but  Oermsa  sUrer  is  to  be  pre- 
ferred to  copper.  See  p.  2S6,  No.  790,  and  the  iadieee 
for  several  forms.}— D.  £.  H.  G.  (Write  to  the  Civil 
Service  Gommiasion«n««  CaiwoDr-row,  S.W.  You  require 
a  fair  knowledge  of  the  ordinary  subjects  taught  at 
school,  a  good  handwriting,  and  a  special  nnqiiMintriuMm 
with  arithmetic.^— A  Novics,  Btrkanhead.  (AUais^ 
alloys  contain  bismuth ;  and  possibly  the  chsMipeet  for 
vour  purpose  is  composed  of  bismuth  8,  lead  4,  tin  4. 
That  is  liquid  at  213^  F^dhr.  Ask  for  some  Daroet  or 
Boee's  metal  at  the  chemical  dealers^  and  try  an  ea* 
periment.  You  oan  mske  by  adding  bismuth  to  pluuf- 
ber*s  solder. }—FaA]iK  tteiTu.  (See  p.  109,  Vol.  XViL» 
and  p.  100,  Vol.  XV.  Anything  reaUy  good  in  the  line 
u  already  on  sale.)— StsLus.  (He  can  assume  iribtat 
name  or  st^rle  he  likes ;  but  should  he  fall  into  unfore- 
seen ddficiUtiesbe  must  stand  his  chance  of  being  taken 
for  a  member  of  the  **loQg  firm.'*)— Jamss  Paouca. 
( Have  you  taken  medioal  advice  *  Your  symptoms,  as 
you  describe  them,  are  those  of  acute  rheumausm,  and 
can  only  be  treated  pr^peily  after  personal  ezamina- 
tion.)— Bkx.  (if  the  fs^cr'a  propeitv  is  penonal,  the 
daughter  will  inherit  all ;  but  any  real  estate  will  go  to 
the  beio-at-law,  which,  in  this  case,  will  be  the  eldest 
brother,  or  his  eldest  son.}— HJ.  PxaauiAMP.  ( We  have 
no  recollection  of  the  card.  The  Birmingham  wire  gaege 
is  given  in  inches  on  p.  li,  but  there  is  really  no  d^nite 
gauge.  That  given  on  p.  14  tallies  with  Holtsapflel's 
list,  and  approxtmat^y  with  Whi^orth'a;  but  wire 
from  different  makers  varies.  If  you  convert  tho  inches 
given  on  p.  11  into  millimetres,  you  will  have  an  ap- 
proximate  measurement )  —  OauaoaiLUf.  (A  litus 
ininter's  ink , thinned  with  copal  varnish  aad  rubbed  in 
IS  the  best.  Clasn  off  with  a  rag  dipped  in  turoentiae 
or  benxoline ;  orgnnd  up  lampbiaok  m  copaL  Make  the 
marks  deep  witu  a  blunt  ohiseL  Wstts'e  "Electro- 
Metalliugy,"  2s.  6d.,  X^ickwood  snd  Co.,  Stationers* 
H«ll-cour(,  £.C.)— B.  J.  A.  (Horse-power  means  that 
amount  of  work  which  ia  represented  1)7  the  lifting  of 
88,Q0Oib.  one  foot  high  in  one  minute.  The  terms  can 
be  inteichsaged.  lib.  a3,000ft.  high,  or  660lb.  in  one 
second,  i.  We  believe  it  is  one  anilling.)— As  AKa^ 
TBoa  £Lsoratcuuf,  Dublin.  (About  ao,  but  thefast- 
tery  fails  quickly.     2.  There  are  several,  but  if  that  is 

I  a  oiagrai 


ram  on  p. 


all  you  want  to  know,  you  oan  see  »  uwsxai 
462,  No.  876.  8.  We  do  not  know,  but  would  _ 
an  appUoation  to  the  Secretary,  Trinity  House,  Tower- 
hill,  IiQndon.i— W.  B.  H.  (What  practical  utiUiy  is 
the  '*  time  "  of  stop.  The  distance  run  is  the  real  test, 
and  we  suspect  it  should  be  270  ^ards,  not  seconds ;  bu£ 
noolBeialxecord  has  been  published. )— A  Ta*VBU.BB. 
(How  can  anyone  aaswec  queitioos  so  vague!  i^xo' 
bably  your  suggestion  is  correot.)— Tat.  (Ihey  a«e 
boot  round  pinsplaoedin  a  board  just  where  the  bends 
are  requirea.  The  coil  is  done  on  a  mandrel. }-pELB0- 
Tao.  (You  will  find  the  most  complete  details  in  back 
numbm.  See  the  index,  issued  March  24,  and  p.  38, 
No.  808 ;  p.  103,  No.  8U ;  p.  H^Ho.  747.>-J.  B.  (Yon 
must  have  a  top  joint,  whioh  any  mustiDal  instrument 
dealer  ought  to  be  able  to  ^it. )— Trao.  (See  p.  dl,  Ke. 
806,  and  many  replies  in  back  numbers.  Wedo  not 
like  to  discourage  you,  but  a  locoenotive  boiler  ia  really 
a  d^oult  jobt  and  as  you  have  to  ask  what  tools  are 
neeesssvy^  wewoeld  seggest  a  trial  first  of,soiDething 
move  simple.)— A  FooaDiavIfAP^     (OaaaolposiiUf 
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be  answered  without  personal  examination.  Frum  the 
fact  that  you  can  hc-ir  better  at  timed,  the  prob.tbility 
is  that  there  is  some  mechanic  tl  obatructiou.  You  are 
sure  it  is  not  an  accuinnl-tion  of  wax?)— W.  G.  8. 
(We  do  not  know  of  any  book  which  gives  *uch 
examples.  What  U  the  utility  of  the  rule  iu such  ques- 
tions, which  crop  up  only  now  and  then,  and  are  worked 
out  in  a  few  minute* ')— Fish.  (There  is  a  book  by  F. 
Vizetelly  which  enters  into  the  question,  but  we  f  oi^t 
the  publisher.)— A.i'pRK.sTicK  to  ▲  Fitteu.  (A  p»ir  of 
dmnb-bellfl,  and  ^ntle  but  constant  exercise  at  tjijue 
intenrals,  will  answer  your  purpose.)— Mirbob.  (The 
glass  must  be  thoroughly  clean ;  ihea  on  a  flat  table 
ooTered  with  baixc  place  a  sheet  of  tinfofl.  Poor  the 
mereorr  on  that,  and  quickly  spread  it  oyer  th**  surface. 
Then  slide  the  glass  plate  on  so  that  Its  front  edge 
drives  a  little  ripple  of  the  surface  mercury  in  front. 
Weight  down,  and  leave  for  a  day.)— Gut  Fodoe,  Bel- 
fast. (We  know  nothingof  the  •*  School  of  TelegrAphy  " 
named.)— Tasmamia.  (The  disorder  is  a  comparatively 
rare  one.  and  personal  examination  by  a  medical  man 
absolutely  necessary.  Dr.  Bdmunds  oould  not  give  you 
any  advice,  and  would,  we  know,  decline  to  do  so  if  wa 
inserted  your  query.)— H.  BBZhiFr.  (If  you  had  re- 
peated the  queries  we  ooald  have  replied  more  definitely. 
If  they  have  been  sent  before,  they  have  not  been  in« 
sorted,  either  because  their  proper  place  is  the  **  Sale 
Oolomn  "  or  the  subjeets  have  been  dealt  with  in  former 
Tolomes.  Bend  again;  but  before  doing  so,  run  your 
eye  down  the  last  pnblished index. )-^.  B.  Lrigh.  (Two 
d^linden,  one  each  side ;  both  drive  on  the  one  crsnk- 
shaft.  OneeanbemadetoworkbyalittlemancBUvring.) 
— B.  B.  W.  (Evidently  constitutional,  and  advice  only 
possible  after  personal  examination.)— Vbbitas.  (Tes, 
the  distance  has  varied  within  the  last  six  months.  It 
is  greater  in  winter  than  in  summer ;  but  f  jr  all  pur- 
poses vou  may  say  it  is  92,000,000  miles.)- H.  G.  (The 
later  form  of  the  first  named  is  still  protected,  and  so 
is  the  seoond  one  )— T.  (It  is  universally  distributed 
within  a  height  of,  say,  half  a  mile  from  the  surf  Aoe. 
It  is  found  on  the  Atlantic  and  on  the  tops  of  the  Alps, 
and  is  there  called  cosmic  dust :  but  in  dwelling-rooma 
and  factories  it  sExists  in  mudh  greater  quantity.  Its 
nature  depends  on  the  locality— mainly  organic  in  the 
flax  or  flour  n&ill,  mineral  in  a  coal-mine  and  on  the 
Atlantic,  mixed  in  dwelling-rooms.)— J.  B.  Bochabd. 
(1.  Tes.  2.  Nothing.*  8rFoaBibl«>,  but  at  the  risk 
of  an  action,  for  a  patentee  must  declare  that  he  has 
"invented"  or  thiU;  he  has  received  a  communication 
fkom  someone  abroad.  4.  The  dock  is  onlv  a  detail. 
We  do  not  know  that  it  is  claimed  as  part  of  the  patent ) 
~W.  H.  (Bathing  in  hot  water  is  the  best  remedy, 
and  some  add  bnm  or  hay.  See  the  indices  of  back 
tolomes.l—D.  David.  (Yes,  any  of  the  makers  of 
woodworking  maobines  can  supply  such  a  machine.)— 
Faxbb.  (Yes,  the  water  does  not  injure  the  rubber 
beoause  the  latter  is  vulcanised  )— Uopbful.  (12s.  6d., 
post  free.  Yes.  Kent  and  Co.,  Patemostei^row,  Is. 
monthly,  we  beueve.)— Whitb  Bwav.  (Would  do  to 
charge  a  secondary,  bat  has  scarcely  sufficient  £  H.F. 
for  ughtinff  purposes.)— J.  H.  AjroKssoir.  (Paraffin 
wax  is  the  best,  we  believe.}  — F.  G.  (Tou  mean  a  dye, 
we  presume.  All  preparations  of  the  kind  are  based  on 
one  of  three  things-viz.,  a  silver  salt,  a  salt  of  lead,  or 
the  juice  of  green  walant  shucks.  W  ith  the  silver  salts 
it  is  almost  impossible  to  avoid  staining  the  skin,  unless 
it  is  carefully  corenid  with  pomatum.  Lead  is  objec- 
tionable, as  it  kills  the  hair,  and  walnut  juice  is  not 
alwavs  obtainable.  Perhaps  the  simplest  and  best  is  to 
moisten  th-i  hair,  previously  protecting  the  skin,  with 
a  solution  of  nitrate  of  silver  (1  to  8  parts  of  water),  and 
then  with  a  weak  solution  of  snlphhydrate  of  ammonium. 
Th«t  is  an  instantaneous  process,  and  is  as  good  as  any. ) 
— BuBSOBiBBB,  Botherham.  (Just the  thing  to  be  struck. 
See  that  the  sheet-iron  pipes  are  connected  to  a  good 
earth-nlate  by  an  iron  rod  not  less  than  lin.  diameter. 
Bead  the  article  on  the  Liffhtning-rod  Conference  on 
p.  441,  No.  877.1— YouMO  Msohabig.  (The  City  and 
Guild*  of  London  Institute,  and  the  Whicworth 
Scholarships  in  connection  with  the  Bdenoe  and  Art 
Department.  Where  do  you  live  that  there  are  no 
olasses  in  your  town  !  Particulars  as  to  the  City  Insti- 
tute of  the  director,  Gresham  House,  E.G.  The 
Whitworth  prospectus  can  be  obtained  from  the  Sec. 
of  the  Science  and  Art  Department,  Sooth  Kensing- 
too.  S.W.)— Digit.  (See  pp,  16,  16,  No.  886,  and  a 
table,  p.  410.  No.  797.)— Am  AT*  UR  Elbotbicias.  (A 
simple  one  given  on  p.  462,  No.  825 ;  but  why  not  en> 
deavour  to  see  one?)-ZADio.  (Mix  with  solution  of 
alum  instead  of  water.  It  takes  longer  to  set.  May 
be  pUinly  coloured,  but  scarcely  marbled.)— W.  A. 
H.,  Manchester.  (Any  oil,  almost— say  cotton-seed. 
2.  No  Ff  each  chalk  at  all  if  yon  wax  the  mould  ;  but 
the  sellers  give  the  proportion  they  recommend.  You 
can  dust  the  type  with  thi  chalk  if  you  dear  the  faces. 
It  sticks  because  not  properly  oiled.  8.  A  hot  solution 
of  s  >da  and  a  brush  will  do  all  the  cleaning  necessary. 
4.  Depends  entirely  on  the  heat.  A  little  practice  will 
show  yon.  If  you  leave  it  too  loog,  the  rubber  becomes 
too  bard.  How  do  you  bed  the  type  in  taking  your 
cast ! -perhaps  von  make  that  too  deep.)— Begulas. 
Marine  glue  i«  best,  but  Berlin  black,  thinned  with 
turpentiiie,  is  good,  as  is  also  paraffin  wax.)— Erim- 
QO-BsAOB.  (Mix  the  rubber  with  sulphur  ;  but  it  is 
b  tter  to  buv  the  stuif  ready  prepared.)— Da.  Botstom 
Pioott.  (Shall  be  pleased  to  receive  the  cjntributions 
mentioned.) 

THE  LATE  •*  SECONDS*  PB4CTICAL  WATCH- 

MAEEB" 
BiMOK  remitting  the  amount  subscribed  up  to  last  week 
to  M<  s.  Coates.  we  have  received  a  few  more  subscriptions. 
We  will  add  any  further  contributions  that  may  xeMh  us, 
and  remit  the  amotmt  as  soon  as  it  is  worth  sending 

Amount  previously  ackowkdged £24  16    2 

J.  M.,  2s.  8d. ;  W.  G.  S.,  6d. ;  Church- 
man, 6d. ;  Three  Two  Pennyworths, 
6d. ;  Hopeful,  Is 6    2 


25    0    4 


Thb  decrease  in  the  namber  of  second-class 
passengers,  and  the  receipts  from  theati,  continues 
on  the  London  and  North-Westem  Bailway,  but 
at  present  Mr.  Moon  does  not  think  it  adrisable  to 
do  away  with  that  diai. 


Bvery  Workman  oonneoted  with    the  Building 

Trsde*  requlrinf  a  sitaation  ihoiild  kdYortiM  in  "  THB  BUILD- 
INO  NBWS."  pablUhed  every  F&IDAT,  price  Fourpeaee, 
•t  SI.  Tsvlstock-strMt,  Ooreat-t«rden   London.  WJO. 

"  THB  BUHiDINO  NBW8  "  U  the  Prlaelpal  Jooraal.  repn- 
lentintAreaiteets  and  Bnlldert,  and  haa  the  larfeat  oireulatioa 
of  any  Frofaaaioaal  Joomal  in  tne  kingdom. 

Bvery  Workman  ikonld  inil«t  on  aeeing  "  THB  BUILDING 
KlWil  "  aTery  week  at  hia  Clab  or  Coffee  House.  Ha  wlU  And 
more  "  Liata  of  Tandert "  for  new  work  in  it  every  week  than  in 
any  atmilar  paper,  and  cnn  thus  Judge  where  work  is  likely  to  be 
had.  He  laaliM  apeciaUy  Invited  to  make  oae  of**Intercom- 
mnnleation  "  if  he  wanta  to  know  anything  about  hia  trade :  to 
write  to  the  Bditor  if  he  haa  any  auggeationa  to  make  and  to 
advertiae  in  the  paper  when  he  wanta  work. 

The  charge  for  Advertiaementa  for  Bitaationa  is  One  Shilling 
for  Twenty  VToffda,  and  Sizpenea  fbr  every  Bight  Words  after. 


HOnCB  TO  8TJBSCXIBEB8. 

Sabavlbers rseelvlBff  their  eoeles  dlrsot  from  tts  aflesarere- 
^. i. ^T  lart  na    '        


Sieatsd  to  ohaarvo  that  the  last  namber  of  the  term  ftav  which 
eirstthaolptlea  ia  paid  wlU  be  forwarded  U  them  la  aPna 
Wrapper,  aa  aa  iatimatloa  that  a  freah  reaalttaaee  la  ■seasMfy,if 
It  U  deeired  to  eoattaae  the  SubMsHptlML 


0EASOE8  JOB  ASYBBHSDIO. 

a  d. 

Thirty  Words       , ,      ..      .,      ••  t  • 

■vary  addlttonal  sight  words Of 

ffkoBt  Pace  AdTsrtlaemeats  Tlve  ShllUaga  for  the  Ant  «D  woid* 
afterwarda  Id.  per  Uae.  Paragraph  Adverttaemeata  0—  BhflMag 
MTliae.  Mofroatpageor  paragiaph  advertiasBMBt  laaarted  for 
leaa  than  Plve  Bhlluaga.  Beduced  terma  for  aeilea  of  aiore  thaa  f 
iaaertioaa  may  be  aaeertalned  on  applleatioa  to  the  Pahiiahsr. 


ADyXBTXSBKBim  la  BXaHAKOa  OOLimX-fbr 

Tweaty-foor  werda .. 

For  every  aaooeedlagKlght  words.. 


a  d 

:'.: 

AOYBRTISBMBMTS  la  the  BIXPBKNT  BALI  OOLVMX. 

aiztMB  Words ..       ..Of 

For  every  soeessdiag  Ufht  Words      Of 

*/  It  must  be  bomela  mind  that  no  DlnOaysd  advsrtlasmsBts 
eaa  anpearla  the  **  Bizpeaay  Bale  Oolnma.^'   au  mA-wmaMmmmtmta 
must  Ds  prepaid ;  aorednetum  ia  autds  oa 
aadiaeaaea  where  the  amount  aent  ezoee 

puhUahar  would  be  gratsfU  if  a  P.0.0.  eoi 

stampa.   Btampai  howevar  (prefarably  halteoay  itampe),may 
be  aaat  where  ft  is  laeoavealsat  to  obtsla  PAa's. 

The  addrasa  u  iaeladed  aa  part  ofths  advsrtla«MBS  sad  sfearged 
tor. 

AdvertiasBMBta  maK  raaeh  the  oflss  by  t » a  sa  Wsdaasday 
te  Insure  iBsertisa  la  ths  feUowlag  PrtdaTi  awahsr. 


the  amount  aoit  exceeds  One  BhiUlaf  the 
eould  be  aaat,aBli 


TXBMS  OF  BTJBSOBIPnOH. 

PATABLB  Dl  ADTANOS. 

Oi.  «a- ftir  fiiK  Montbi  ud:  IXt,  tor  TirelTt  M^nthi,  f(Mf-Cr*ato 
Mf  jptrt  d1  tbf  U^Uvd  Vingdum  For  Ibe  Uiitt«d  tltatM.ll«.,o> 
5  dijli.  3lAr.  guia  ,  %')  Prunes  or  &i?l(ffcuiii  \Sm.,  <yf  let  t^,  ;  to  Isdia 
(Til  Hrindldi,  IH  14-  i  I*  Wew  ZMluni.  tht  C*b<.  the  Wast 
ludiH,  U&n«U,  Kd**  IkoUA,  NaUi<  tr  knj  {>r  the  aaitnliaa 
Coili^aJ*!,  IH^ 

Tiia  rcfmlttanet  ■koiiid  be  inad«  hj  ^^tt-amtn  orivf.  Bach 
namben  canD<yt  be  Mct  oQi  CfT  th»  tJ&ittd  Kbigdom  hf  (he 
ordinu?  newtpapffi  poit,  but  oiiLit  &«  r«iiiJtt*d  Tor  at  the  tmta  of 
|<l,  M<Gi  to  coTtr^itM  v(»ttaif«. 

M'MiTfi-  Jivu  W.  ai^VK^i  »b4  0«,h  oTMI.  ChpfCnat-itnHtr  FbUa- 
(lH.-il|»Ji3Jt,  *.T9  »TithorL!4«i  to  r^telTp  luhKri^tl^nt  fctr  the  United 
SUt*^  forthfi  ENtJtl3*H  MetlHAKHI,  *t  th*  nU  of  1  dole. 
'ij)4:.  jold,  prTMrtPcn  ^hLEllnii;!  pur  ^nnum^  poft-f^fP-  Th{i  copica 
irlU  tt^  forward vd  dire>ct  bj  mill  tr^m.  the  pabUthlni^  olticcia 
Lcmduon.     AIL  lubK'iiptloiu  Will  <;omm?m:«    with  ihv  hilqi  tier  Arst 

knaucd  afUf  ibr  rtcfipt  orthi!  ■i]b«Gri[ttloD,  1/ baek  buiii^t?f¥  are 
rr'4iiiljr«d  to  eojnpLul^  r utmnrt  tltvy  must  Iw  paid  fof  at  th«  tata Of 
*d-  tbcbeorj^LucoTtr  extra  poitag?. 

ITola.  XZIT^  XXTI..  XXTII..  XXTIU.,  XXIX.,  XXX.,  XXXI., 
XXXU..aad  XXXIU.,  beuad  la  doU,  7a.  sseh. 

[ToL  XXXIT.  Mow  ready.] 

Ail  tht  othor  bo>tiui  TDlumn  afs  o«t  of  prlat.  Babsariberi 
wooud  d4  weU  to  or4(^r  Tolume»  &i  Noa  aa  poealble  after  the  eon- 
ela^on  of  Mcb  hmir^iNuij  toSuth^  ia  March  and  Beptsmber,  as 
oalT  aLintUd  auvbPrmiT  bauAd  ep,  and  theee  sooa  ruasutof 
print.  Uoit  I)  four  buck  iiiiDii»£ri  Can  be  had  ainglv,  price  M 
ea<h,  ibxuuflb  Km  bdakuiit^r  arntwaageat.  or  l^d.  each,  post-free 
from  thooolci!  iE]L£Fpt  |ii4c:L  nmubera,  waich  are  M.  each,  or 

liLvLini«i  tot  aach  hali-jtarJT  Tolniae  up  to  ToL  X.  (except  yola. 
II..  Ill  ,  IV.,  T.p  an4  X.i  Ineluil?*. *d. each.  Post  free «. saeh. 
lad" X CD  td  lubtef  nent  wain.,  3d.  f^ch  or  post-free,  Md.  Osssafor 
UAiJin^.  IL  M,  each. 


^flOsufbenan  nqaiitfld  t*  order  Oasea  and  Vols,  through 
uitkr  iriQokseUan.RBdnat  t*  wnd  direct.  The  regulatioas  of  ttt 
post  ofioe  praTant  tfavir  trwumivloa  through  the  Post. 


Throat  IrrltatloA.— Boreneos  and  dryness,  tick- 
ling  and  irritation,  inducing  cough  and  affecting  the  voice.  Per 
these  symptoms  use  Bppt's  Glycerine  Ji^ubes.  Olyoerine,  in 
these  agreeable  confbcttons,  being  in  proximity  to  the  glands  at 
the  moment  they  are  excited  by  the  act  of  sucking,  beeomea 
actively  healing.  Bold  only  in  boxes.  7id.  and  IsTlid..  UbeUed 
"  Jamxs  Brrs  and  Co.,  Homceopathlc  Uhemists.  London."  A 
letter  roeelfed:--''  Oentlemea,— It  may,  perhapa,  intereat  you  to 


know  that,  after  an  extended  trial.  I  have  found  your  Olyoerine 
Ji^abea  of  cooaidarable  benefit  (with  or  without  medical  treat- 
ment) la  atanoat  all  forma  of  throat  diaaaae.  They  aoftoi  and 
clear  the  voice.— Tours  foithfolly,  Ooaooii  HoLxas,  L.B.C.P.B., 
Bonior  Phvitclaa  to  the  Municipal  Throat  and  Bar  Infirmary." 


Hollowair's    Ointment.— A  Cure  for  all.— This 

uBfuentmay  be  rub -wd  into  the  sy*tem,  so  as  to  reach  any  in- 
ternal complaint.  By  tnis  means  it  cures  sores  or  ulcers  in 
the  throat,  stomach,  liver,  aplne,  or  other  parts.  It  Is  aa  infol- 
lible  remedy  for  bad  legs,  bad  breasta,  conumcted  or  atiff  joints, 
gout, rheumatism, aadall al-'-  ■*' 


OUX  BXCEAHQE  COLTTIDI. 

— M-t — 

tmA  M.  for  SMry  —oouim§  8  isortfs. 


XiAthe  wanted,  in  exchange  for  a  Mahogany  Bionial 
Li«elight  DiasotTlug  View  ApparACus,inperr«cc  order— Nichull. 
CasUe-laae,  BcllMt. 

Scientific  Initraments  wanted  in  exohange  for 
Oleographa,  ChroAos,  or  rictiuu  Jk'iamea.— Micholli  »,  Uaatle- 
lane,  Belfast. 

Or< 

condit 
or  offers 


rffan  Bellows  and  Windchests,  several  in  good 
Itlon  (ready  tor  wind  and  pipes) ;  books,  musical  inatrnmenta, 
'era  to  W.  Johmsom,  IS,  Moxley,  Wednesbury. 

Slide-restf  SAin.  oeotce,  nearly  nev.  Exchange  for 
ockaaad  dies.  Whit  worth  gauge.- W.  Biaauts,  If,  OoUho- 
reet,  W.,  Oamdea  Town,  M.W. 


Wanted,  Screw -Cutting  Lathe ;  will  give  pait  cub 
ad  another  lathe.— U.,  4,  Hogdtn-road.  Lavender  111x1.8. W. 


itocka 

street, 


8.W. 

Large  Plate  Electrical  Machine  (3ft.  diameter), 
conductor  and  stool,  in  exohange  for  other  physical  or  chemical 
app«.,or  tric7<^l^.— LscTi-Rca  ox  Fhtsjcs,  Central  Bdcnce  8choolt 
Mlgh  street,  Mirjiebone-road. 

Helloetat.— Very  massive  new  brass  Hdiostat,  for 
solar  microscopy,  wlto  mirror,  double -motion  screirs,  ae.welffht 
I31b..  co^t  tA ;  exch<uig«  for  microscopic  or  other  sclsaaflc  Mpt. 
ratus.— J.  L.  M. .  106 .  Pnnce«-streec,  Bdlnburgh .  ^' 

Large  Oylinder  SCaohine,  brokeo,  LeyJeaJan, 
splendid  black  Cat  8xui.  2>  xlno  rods.  lib.  each.  10  amaU  Boasea 
Cells,  20  P  trotts  Pots,  &c.  Wanted,  |<plate  Portrait  Lens.— B. 
FxLL.  Mnrket  Basen. 

Hydraulic  Fre88are-Gkknffe»  indicates  4  ton,  good 
condlton.  Bxchang«  for  small  Oas  btocas  and  Dies,  or  other 
offers.-S2,  Coventry-road,  Hinckley,  Leiceatershire. 

Will  exchange  **  Book  of  the  Pigeon."  *<  Book  of 

Oaaary  aod  Cage  Birds."  i  Sebright  Bantams,  aadSPantaib, 
for  Chemical  Halaace.  apparatus,  or  Tricycle.  Worth  £8,— J nj. 
DuMLor,  Dornoch  Public  dchool,  Annan. 

Fretwork  Kaohlne  new,  prise  Holly;  exohsage 
for  violin  and  bow.— W.  T.  KaxT,68,  Westbury- street,  ftwaasea. 

48io.  BicyclOf  set  of  csstings  for  2in.  engine,  6lt.  gsp 
lathe-bed  pinned,  leading  screw,  full  aet  of  change  wheels;  ex- 
change, what  offers  ?— K.  D.  ttan-H,  Ui  Pasakeriey-st.-oet,Qumc7, 


Lathe  wanted,  4  to  6in.,  rests,  diaoks,  sorew-cattiiig 
or  otherwise,  cheap,  alio  dill'ing  m&chine  ;exchango  small  caao& 
AsxBXDBM ,  Chartnam .  Canterbury, 


THE  SIXFBSffT  SALE  OOLITMN. 


Jrfwrliissiwfi  ert  fos«rtel  to  tiUs  ssIimm  ef  As  rati  ^ 
^i,  for  ikt  tfrU  16  wordt,  tmd  64.  for  oomrw  deoowrfif 


Vor  Sale. 

••The    Viffht-Uffht  Olook."    mnfltnted   sad 

laoribod  OB  sag*  *^»  ^^  <^*    ''^•<  eatfiagofreo,  is.  M^P 
oaaavaoii,  D,  Orsok-atreot.  Ooho.  W. 


Band  Primo.— A  Tutor  for  all  Band  Instroo 
••  A  Boon  which  every  Bsnrtaman  ahoaid  have."  F<loo  da.,  PX>X}. 
T.  lUwaoM,  U4.  Hsatoa-laae,  Stockport. 

]fetalUc<*E"  Violin  Strinn.   Infinitely  mvsior 
to  OuL   Three,  post.  Is.— 8mitx,  t,  Bedliori-atreot,  Pirmouch, 

laorastationPrevanted.  Whenother  meeoa  itil, 

Horgaa'B  Boiua  OoMroviin  U  highly  racowmondod.— W.   B. 
" --— r,  Olonoestor. 


The  Britannia  Oompany's  new  No.^l8,Setew- 

—      ' ' — —  "■  "-    See 

)  Ifakars  to'  tas  Bntisa 


cutting  Laras.  KMa..  strong  and  aocnrate.  prleo  Cii  Ua.   See 
nottoea  ia  Bnousx  Mxca^nic.    ABplV  for  elroalar,  I  a 


BarranxiA  OoariiirT,  Bagineers,  J 
Qoverameat.  Oolchestor,  Maglaaa. 


T.f^-i;^TioT|  Bnffinesi  new,  diitetent  aixaa,  dxeap.— 
state  slae  required.— Joan  MiDOLaroii,  Id,  Hopo-svoet,  (Haagow. 

Lathe,  S&in.  centra,  8  foot,  Krew-eatting  change 
wheela.  compound  slide  rest,  nearly  aaw,  £10.  ILiaxN,  Copoia. 
BhefBeld,  great  bargain,  good  tool/wanraated  perfect. 

Blaatio  Stooklnffs.  No  makers  in  London.  Made 
in  Liverpool  only  by  HxiTa  axd  Sons,  Breck-road. 

Parkinson's  Amateur  Pollaher'a  Oablnat.     The 

moat  inexperienced  can  poUah  wlta  auoeooa.  Circular  tree.— 
ikMWM  Paxximsom,  Wairingtoa. 

Japanninff  done  for  the  trade.  Machines  of  eveiy 
deacriiition.— Maasox  aad  Co.,  44,  Wyayatt-acreet,  B.a 

Bioyo lists.  Athletes,  and  Bngineera  Should  wear 
the  patent  nickel- plated  steel  Albert,  new  aad  •le<nat  paUcra , 
always  retains  rich  poUah.  Does  not  rust.  Pose  free  JSatam^ 
— Ooasx,  128.  Jioor-fttreet,  Birmingham, 

"Fiddler's  "  doable  souodboard  Violin,  loud  an  J 
dear,  lua.— "  PioALxa,"  19,  Bciward-strest,  Burd«tt-roAd,  a. 

Paints  — Instructions  for  Making  Paints  suited  for 
the  giinder  and  operative  painter.— T.  AaasraoMo,  WoosvlUe 
Uounalow. 

Bachelor's  Brass  Buttons.  No  coming  off.  Nu 
sewing.   Last  Uxetune.    Pacaet  fkue,  14  staaapa.— UnxxAUs^Lcx 

Bxcrnoiatingly  Oomio  Beadlaffs.  Ton  will  b€ 
ebUged  to  laugn.    Send  l^d.  for  one,  and   r^oieo.— HxzuAi.- 

H4LCX. 

Now  **  Bolipse  *'  Pipe .  No  oil  in  month.  No  smokiag 
wet  tobacco,  U.  free.— J.  HssxAUiaLox,  1  Pirlllorlfffe,  Lcoda. 

Two  lOin.  tilyered  aiass  Kirrors  to  be  sold  for  s 
very  reaaonable  price,  one  of  llneec  quality  bv  Oal  ver,  with  tube, 
flat.  flnder,«oeuse4ng  eyepieces complece,but  witboat  ataad.  Wlut 
offers  ?-Apply  B.»v.  W.  O.  Jii.TTMaws,  lUctory,  Wadehcldg«. 
Cornwall. 

The  Dental  Wonder,  a  marvelloos  onie  for  tooth* 
ache,  poet  free,  is.  2d.— aoorawaLL,  PharmaoeaUcal  Ghoaust. 
Boston,  Lincolnshire. 

Southwell's  Absolute  Remedy  for  Tio  Doalofurenx. 
post  fkee  is.  M.— Soothwbll.  Pharmaceutical  Oliaoalat  (bj  ex 
aminatlon),  Boston,  Lincolnshire. 

Munroe  American  Organ  Tnbeboarda  with  ^eed^ 
vjioed.    Pew  only.-ilAT,  88,  Poplar  Walk-road,  MJi. 

SCiorosoopic  Objects  for  mounting'.  Sample  :». 
preparations  sua  price  utt.  It.  Sd.— B.  PazLxr,  Qrove-streot 
btepoey,  Hull. 

Sufferers  from  Indigestion,  &c.,  should  rt>sd  Dz 

Brearey's  'Popular  Treause  "  on  that  stttdoct.— Addivas  tht 
Autnor,  endoMng  7  stamp*,  1,  Belle  Voe-^ttare,  tkauOacw*,  for 
copy. 

Fisher's  Ethoxo-hydrogen  Llmelifflit  ▲pparatiis 
gives  the  most  brilliant  and  whitest  light.   PerfaeUy  anf«. 

Ethoxo-hydrogen  aonerator>  made  iaoopper,  prior 
aos.  Bend  snunp  for  parttcnlara.— Pisasa,  Oalvartey-ssreet. 
Tanbxidge  Wells. 

Ingredients  for  preparing  Hop  Bitters,  6d.  oer 
packet,  poei-ir«c,  Sd.— JoaBS.Oaemiat,  Wssimlwof  ar-road,  Xivtr- 
pool. 

Eleeant  I^dieS*  Gold  Bings,  5  stones,  iHsmonds 
and  sapphire*,  diamonds  andrublee,  or  all  dlnmoaSa,1«a.oacb. 
P.O.o.  u»  A.  Pxis«c*u,CAre  of  B.  0aazlea,Kylaaa-roa4«  Jttratng- 
tiam. 

Patent  Eye  Protectors,  1«  stamps:  to  A.  Pb4». 
cois,  care  of  k>.  Charles,  Bylaod-road.  Binnla«Bam. 

Pianista,  quite  new,  an  instromsnC  for  plajiagthe 

Piano  or  Barmaulum  automattoally,  coat  «S3  10»..  caa  »e.«^ 
after  6  p.BU-18.  Bedtod-atieot,  ChoaBett-<oa4,  Syo^sne. 
Pockham. 
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WOBLD  OF  SGEBNOB  AND  ABT, 
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FBIDAT,  APRIL  U,  1882. 


IHB  NAVAL  AND  SUBKABINE 
EXHIBITION. 

THE  Naval  and  Sabmarine  Exhibition, 
opened  last  Monday  at  the  Agrioultaral 
Hall,  must  be  oonaidered  a  deoided  saocess. 
Thanks  to  Mr.  Samson  Bamett,  Jan.,  Lon- 
doners and  visitors  from  tbe  provinoes  have 
now  an  opportunity  of  forming  for  them- 
mItss  a  tolerably  dear  idea  of  the  value  and 
Tsriety  of  the  means  and  methods  employed 
in  the  mercantile  marinei  and  of  the  vanpns 
appHanoes  for  traversing  the  sea  in  com- 
parative   safety  and   comfort.      Of  actual 
shipbuilding  itself,  there  is  little  to  be  seen 
beyond  the  models  sent  by  Lloyd's  Begister, 
bat  everything  else  that  can  be  supposed  to 
appertain  to  the  great  carrying  traiM  of  the 
world  is  exhibited — Irom  tiiC'fimiture  and 
flttiogB  of  the  ships,  to  all  those  appliances 
and  minor  details  which  help  ta  make  a 
modem  steam-vessel  a  little  world  in  itself. 
As  far  as  the  eeneral  sightseeing  public  is 
oonoemed,  probably  the  moat  interesting  ex- 
hibit is  tiiat  of  Mr.  Samson  Bamett->-«huge 
diving-tank,  20ft.  in  <^^*^"?4»t^T  and  about 
12ft  deep,   with  a  number  of  plate-glass 
windows,    throng   which   the   operations 
carried  on  oan   be  watched.     That  occu- 
pias     the     centre     of     the    ground-floor, 
and   around   it    are    arranged   the  *  stalls 
of  the  various    exhibitors   of  diving  ap- 
paratus    and    other    appbanoes    used    in 
sabmarine    work.     At  regulated   intervals 
daring  the  day  operations  of  various  kinds 
will  be  carried  on  under  water  in  this  tank, 
inclnding  an  exhibition  of  the  skill  and  ability 
of  a  party  of  nK>nge-divers  from  the  Levant, 
who  nave,  by  long  practice,  acquired  a  power 
of  staying  under  water  fdr  a  time  which 
seems  extraordinary.      The    utility  of  the 
Fleuss   helmet,  which   we  illustrated  and 
described   in    No.    792,    p.    272,    will   be 
practically  demonstrated,   as  an  improved 
dinng  appliance  which  relieves  the  dWer  of 
the  incumbrance  of  pipes,  and  permits  of  the 
greatest  freedom  of  motion  under  water. 
The  hebnet,  it  may  be  remembered,  contains 
compressed  oxygen,  which  is  used  to  revivify 
the  expired  breath,   the  carbonic  acid  ex- 
peOed  from  the  lungs  bdng  absorbed  as  the 
ezmred  air  passes  through  a  chamber  packed 
with  broken  porcelain  wetted  with  caustic 
loda.      The  helmet  has  abready  done  good 
BerTicep   notably   in   the  Severn    Tunnel, 
where  a  diver  was  enabled  to  walk  many 
yards  up  the  submerged  workings,  and  do 
some  absolutely  necessary  work  voAt  would 
have  been  impossible  if  he  had  to  drag  the  air 
pipes  of  the  ordinary  diving  equipment  with 
hinL      The  FLeuss  helmet  is  i£o  of  great 
utility  in  collieiy  explosions,  and  thus  com- 
petes   with    the    Denayrouze    apparatus, 
which  is  also  exhibited  and  shown  m  work 
as  a  submarine  appliance.     The  apparatus 
of  Messrs.  Fleuss,  jbuff,  &  Co.,  Applegarth 
wd  Denayrouze,  are  fitly  supplemented  by 
Messrs.  Bamett  and  Poster  wifii  a  collection 
of  improved  diving  appliances,  and  Foster 
ind  Fleuas's  submarine  and  minmg  lamp, 
while  Messrs.  Siebe  and  Qorman,  and  some 
other  firmSy  also  show  approved  and  tested 
•pparatus.     We  may  here  say  that  it  is  im- 
potsihle,  in  the  space  available,  to  give  the 
names  of  all  the  firms  exhibiting,  which 
m    the    catalogue   occupy,   with    a   bare 
ttuuneration  and  brief  description  of  their 
exhibits,  nearly  200  pages.     We  oan  only 
TOZi;  XXZT.-JIO.  800. 


mention  names  where  they  seem  absolutely 
necessary  for  the  purposes  of  identification. 
Passing  the  diving  apparatus,  the  next  most 
attractive  exhibit  will  probablv  be  the 
models  of  ships,  and  here  we  find  a  very 
complete  collection.  The  Admiralty  show 
the  Monarchy  the  Devaatation,  and  the  Poly- 
phemtUf  with  a  Bussian  Popoffka,  or  circular 
ship,  while  amongst  celebrated  mercantile 
steamers  we  hsve  large-scale  models  of  the 
tluree  latest  Transatlantic  liners,  the  Servia, 
the  City  of  Rome,  and  the  Alaska,  the  last 
named  ok  which  has  recently  made  the  re- 
markable passage  between  New  York  and 
Queenstown  of  seven  days,  six  hours,  forty- 
^iree  minutes— the  best  on  record*  Close 
at  hand  we  have  the  City  of  Berlin,  the 
Britaa^ic,asiii  ih^Lydian  Monarchy  the  latter 
chiefly  noticeable  as  a  sUter- vessel  to  that 
in  wluoh  Jumbo  was  shipped  to  the  United 
States ;  but  we  must  not  forget  the  Stirling 
CagUe,  a  tea-dipper,  which  recently  on  her 
trial  attained  a  speed  of  18^  knots,  and  is 
amongst  mere  trading  vessels  the  fastest 
steamer  afloat.  In  the  division  of  ships, 
there  are  many  models  and  half^models  of 
yachts  which  are  sure  to  attract  the  attention 
they  deserve,  and  amongst  them  maybe 
noted  a  nioely  finished  model  of  the  late 
Csar's  "yacht"  Z^tvocf Ml,  notioeable  as  an 
experiment  in  naval  ardiitecture  which  is 
not  likely  to  be  repeated.  licaving  the 
modds,  we  will  turn  our  attention  to  what 
ma^be  termed  the  novdties  of  tiieex- 
lubition»  and  these  are  found  mainly  in 
rotary  engines,  which  have  lately  come  to 
the  fore  in  a  rather  unexpected  manner. 
Practioalty  oondenoMd  l^  en^^Mers  and  by 
Beuleaux  in  his  celebrated  treatise,  they 
have,  dnrinf  the  last  two  ar  three  years, 
pushed  fheir  way  into  notice,  partly  by 
reason  of.  certain  demands,  pwtiy  because 
they  arereally  useful  motors.  First  and  fore- 
most, by  reason  of  its  uze,  we  notice  the  large 
rotary  of  M.  Brossard,  which  is  said  to  be  of 
1,000  horse-power^  but  which  unfortunately 
arrived  too  late  to  be  shown  in  wor^ng 
order.  This  machine,  which  would  require 
at  least  a  page  to  adequately  describe  it,  is 
of  the  type  in  which  one  cylinder  is  placed 
exoentrusallyj  inside  the  other,  and  forms 
the  revolver  or  roUer  of  the  engine.  The 
«  piston  "  is  attached  to  the  main  shaft,  and 
passes  through  a  slot  in  the  small  or  inner 
cylinder,  which  it  obliges  to  rotate  round 
an  excentric  axis.  The  steam  enters  the 
large  cylinder  at  the  bottom  (that  is,  one  ef 
the  sides,  for  the  enffiue  is  of  course  hori- 
zontal), and  the  smalT  cylinder  through  the 
shaft  carrying  the  piston,  an  arrangement 
by  which  the  area  presented  to  the  steam  in 
the  two  cylinders  is  always  the  same  what- 
ever may  be  the  position  of  the  piston.  The 
engine  has  an  ingeniously  worked  out 
governor,  which  controls  the  speed  either 
by  resulating  the  degree  of  expansion  or  by 
throttling  the  steam ;  but  we  shall  doubtless 
hear  more  of  this  engine  when  it  has  been 
fairly  tested,  and  it  must  sufSlce  to  say  that 
the  inventor  daims  economv,  simplicity,  easy 
manipulation,  and  the  mimmrini  of  wear  and 
tear,  with  absolute  regularity  in  working. 
Hodson*s  rotary  is  now  well  known  from 
its  performances  at  the  Crystal  Palace,  where 
one  is  shown  running  at  1,000  revolutions  a 
mmute.  The  shaft  carries  a  piston  which  is 
driven  round  the  cylinder  by  the  pressure  of 
the  steam  until  it  reaches  the  e^ianst,  the 
steam  being  admitted  by  means  of  a  fiap. 
As  the  piston  passes  the  exhaust,  it  closes  the 
fiap,  which  falls  immediately  af terwuds,  and 
admits  steam  to  one  side  only,  the  admission 
being  regulated  by  a  cam  on  the  shaft  ope- 
rating the  throtUe-valve.  These  engines, 
which  are  shown  driving  a  De  Bay  fan, 
woi^  excellently,  and  the  only  suspicion 
about  them  is  their  durabiUty — 1.«.,  whether 
wear  and  tear  will  not  be  excessive.  That, 
of  course,  remams  to  be  proved.  Another 
rotary  engine  at  the  exhibition  is  made  by 
Mr.  Dexter,  of  Bourne  End,  near  Maiden- 


head, and  is  especially  adapted  for  winches 
and  slow  work  generally,  though  it  can  be 
utilised  in  launches.  This  engine  consists 
of  a  cylinder  with  a  roller  and  slides,  the 
latter  actuated  by  cams  on  the  cylinder 
covers.  The  division  between  inlet  and 
exhaust  is  passed  by  the  slides  rubbing 
against  a  steel  spring,  and  as  the  detaiC 
have  been  well  considered,  the  wear  has  been 
reduced  to  a  minimum.  The  engines 
reverse  with  a  slight  motion  of  a  lever,  and 
can  be  made  to  run  at  anydesired  speed. 
Amongst  propellers  we  noticed  ftTtiiK*i« 
claiming    superiority    over    the   ordinary 


forms,  but  in  the  absence  of  practical  trial — 
the  only  safe  guide  in  this  matter — there  is 
little  to  be  eaid.  The  only  real  novelty  is 
Welton's  fan  propeller,  exhibited  by  Duncan 
Brothers,  applied  to  a  launch.  In  this 
device,  instead  of  the  shaft  having  a  rotary 
motion,  it  reciprocates  and  works  a  coiqple 
of  fan-blades  which  dose  in  as  the  shaft  is 
withdrawn  and  spread  out  as  it  is 
driven  backwards,  thus  giving  a  direct 
pushing  motion.  In  tins  case,  as  in 
aU  others  connected  with  propellers,  it  is 
only  jkractical  trial  which  can  determine  the 
relative  merits.  In  the  tank-room  Mr.  J. 
Neal  exhibits  a  boat  in  whioh  the  propelleni 
are  placed  amidships,  witti  tanks  into  which 
they  can  be  drawn  up  when  desired.  The 
propdlers,  of  the  ordinary  screw  form,  are 
thus  placed  in  the  solid  water  beneath  the 
bottcm  of  the  vessel,  and  may  consequently 
give  an  advantage  which  is  not  to  be  oIh 
tained  in  the  usual  |>osition.  Boat  lowering 
and  detaching  gear  is  w^  represented ;  but 
we  f^ed  to  wid  anything  superior  to  the 
devices  shown  at  the  exhibition  held  at  the 
Ixmdon  Tavern  in  April,  187S,  an  account 
of  which  we  gave  in  No.  422,  p.  131.  As  a 
matter  of  fact,  many  of  the  most  suooessful 
boat  lowering  and  detaching  gears  are 
merely  modified  or  exact  counterparts  of 
those  exhibited  nine  years  ago ;  l^ut  that  is 
not  to  be  wondered  at,  for  it  takes  a 
long  while  to  establish  the  reputation 
of  any  new  device  of  the  kind — e.f., 
the  Berthon  ccdlapsible  lifeboat,  which 
is  here  shown  in  action.  This  boat, 
which  packs  up  into  a  small  Q>aoe,  and  oan 
be  stowed  along  the  bulwarin,  so  that  an 
emigrant  vessel  might  carry  sufficient  for 
all  her  living  freight,  was  illustrated  and 
fully  described  on  p.  194,  No.  424.  Of 
detaching  gears,  we  may  say  that  they 
divide  into  two  sroups,  in  both  of  whiah 
slip  or  tumbling  hooks  are  used,  the  dif- 
ference consistiniy  in  the  manner  of  letting 
them  off.  In  this  connection  considerable 
divergence  of  expert  opinion  exists,  some 
nautical  men  holding  that  the  boat  should 
not  be  released  except  by  the  movement  of 
a  lever  in  diarge  of  some  responsible  officer, 
while  others  hold  that  it  is  preferable  to 
make  it  self-releasing  as  soon  as  it 
is  water-borne.  The  other  differences 
between  the  various  designs  are  mainly 
in  matters  of  detail ;  in  the  first  kind  the 
usual  arrangement  is  a  rod  running  along 
the  bottom  of  the  boat  connected  to  the 
hooldng-tacJde  in  such  a  manner  that  when 
moved  by  a  lever  both  hooks  must  be  simul- 
taneously released;  in  the  other  kind  the 
hooks  are  generally  so  contrived  that  on 
bemg  relieved  of  the  weight  of  the  boat 
they  automatically  open  and  release  the 
boat. 

Amongst  the  machinery  exhibited,  the 
steam  stearing-gear  will  have  most  attrac- 
tion for  nautical  men,  and  probably  also  for 
shipowners,  though  some  of  the  latter  will 
no  doubt  examine  with  interest  the  refri- 
gerating machines,  comparatively  new  de- 
vices, wnich  have  already  rendered  possible 
the  importation  of  meat  from  Australia,  and 
which  promise  to  create  a  large  trade  in  the 
transport  of  perishable  commodities  of  all 
kinds.  Of  the  smaller  sized  marine  engines 
nearly  every  good  type  is  shown  by  a  num- 
ber of  different  makers;  but  for  obvious 
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reMODS  ike  ennres  of  larp^  ooesn^going- 
stoamers  are  shown  only  in  modei  form. 
Fox's  comigated  boiler  tabes  are.  howercr, 
exiiibited  in^  fall  size  a9  applied  to  largi^ 
maiiue  boilers.  Boilers,  especiaily  of  t&e 
portable  kind,  are  shown  in  great  yariety, 
and  many  of  them  are  under  Btesm,  wbue 
boiler  fittings*  are  exhibited  almost  in  pnv- 
fosion.  Htidders  are  represented  by  well- 
known  deyices,  and  amongst  them  will  be 
noted  that  of  Capt.  Heatiiom,  R.A.,  who 
nsee  two  mdders,  wfaidt  can  be  opened  one 
against  the  otiier,  thns  cheeking^he  way  of 
Uio  vessel.  The  inventor  claims  that  the 
devioe,  by  nsing  the  deflected  onrent 
of  ejected  water  from  the  screw,  doubles 
the  power  of  steering,  and  enables 
the  vessel  to  be  steered  when  going 
astern;  Two  models  are  shown,  one 
with  a  screw  •  propeHer  working  in  a 
case,  the  other  beings  a  facsimile  ai-  the 
mdders  as  ttppUed  to  a  lannefa  propelled  by  a 
jet  of  water  through  thestemposfc.  Amongst 
the  models  of  lighthouses*  is  alarge-*scale  re- 
production of  the  celebrated  GfiUey  Head 
lightiiouse,  which  is  under  the  control  of  the 
Commissioners  of  Irish  Lights.  liffr-^saving 
appHsnoesinthe  form  of  rafts,  buoys,  dresses, 
mattresses,  &c.,  are  exhibited  in  great 
variety,  and  in  connection  with  these  and 
ttie  lifeboats,  two  prizes  will*  be  awarded, 
after  trial,  by  a  committee  consisting  of 
"Vice- Admirals  H.  Boys  and  A.  W.  A.  Hood, 
0:B.,  assisted  by  Sir  Digby  Murray,  Bart. 
Dtning  the  exhibition  several  lectures  on 
subjects  connected  with  narval  and  submarine 
engineering  will  be  delivered,  and  these, 
together  with  selections  from  the  papers 
read,  and  a  number  of  special  articles,  will 
be  published  in  a  largo  edition  of -the  e«ta« 
logue,  to  be  issued  after- the  close' of  the  ex- 
hibition. 


mussBle-loading,  and  the -French  and  German 
breeeh-loading  guns.  These  are  all  taken 
from  Fpoogmsed  authoritieB,  and  are  duly 
admowiedged.  Probably  the-  most  inter- 
esting chapter  in  the  book  is  th«t  on 
torpedoes  and  torpedo  boats^  whjoh  will,  in 
the  opinion  of  many  oompetmit  judges,  ploy 
a  more  important  part  in  naval  fights  of  the 
future  than  either  armour  plates  or  big 
guns*.  In  his  historioal  account  Sir  Thos^ 
Brassey  does  justice  to  the  claims* of  the 
Americans  BuMmdl  and  Ftilton,  who  first 
invented  **  diving  boats  "  for  the  purpose  of 
affixing  torpedoes  to  the  bottomvof  vesseiSv 
SubmMine  mines  probably  h&fe  theif  origin 
in  BushnellV-ideia' ;  butlittde  appears^  have 
been  dono  with  them  until  in  lB39^Generid 
Pasley  blew  up  the  wreck  of  the  Bmftd 
George  by  means  of  powder  fired  by  eleotri- 
city.  NobeU  about  1841  sold  an  invention 
of  the  kind  to  the  Russian  Government,  and 
in  the  same  year  Colonel  Colt,  who  had 
been  experimenting  on  F niton -s  lines, 
completed  a  system  the  utilily  of  which 
he  publicly  demonstrated  in  New  York 
Harbour  in  1842.  The  first  instanee 
of     the-  use    of     the    subaqueous    n»&e 


losses,  which  included  ironclads  and  wooden 
vessels,  weic  alLbrought  about  by  subonrged 
torpedoes,  some  of  which  acted  by  contact, 
others  being  fired  by  electricity,  while,  for 
the  first  time  the  spar  torpedo  was  brought 
into    use.     In  nearly     all    cases  the  fuse 
devised  by  Prof.  Jacob!  for  firing  was  em- 
ployed in  contact  torpedoes.     It  consisted 
simply  in  a  glass  vessel  containing  sulphuric 
acid,  which,   escaping  when  the  containing 
vessel  was  broken,  found  its  way  to  some 
chlorate  of  potash,   and  thus  ignited  the 
powder.      In  the  war  between  Brazil  and 
Paraguay,  in  1886,  the  defenders  resorted 
to  the  use  of  sabmerged  torpedoes  to  stop 
the    advance    of    the    fieet    up    the   river 
Paraguay,    and  tried,   without  success,  to 
blowup  the  vessels  by  means  of  floating 
torpedoes.    An  ironclad,   which  had  been 
ordered  to  advance,  however,  struck  a  sub- 
merged mine,  and  was  broken  in  two.    In 
the    Austro  -  Prussian    War    of    1888,    sn 
elaborate  system   of  torpedo  defence  was 
devised  for  the  protection  of  the  boats  on 
the  Adriatic,  but  no  opportunity  of  testing 
the    efficiency    of     the     mines     occurred. 
An  invention    of  Baron  von  Ebner  oom« 
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'pfiE  first  volume  of  Sir  Tlios.  Bra8sey*B 
X     interesting  account  of  the  British-Navy 
has-been  rapidly  suooosded  by  the  second, 
whi^    treats  of   ndscelLaneons  subjects^ 
armour,  guns,  unannoured  ^^W)  harbour 
d^f  etaee,  torpedoes,  &c.     We  gave  a  lengthy 
notiee  of  the  first  volume^  whioh  dealt  with 
the  fighting  ships,  on  p<  557,  and  we  hasm 
now  to  review  what  Sir  'Hios.  Brassey  says 
as  to  the  details  of  their  construction  and 
annarment,  so  far  as  ooncems  anzvour  and 
guns.    The  statistics  ^ven  as-  to  the  relative 
stNugth  of  the  British  and  foreign  navies, 
represent  the  situation  as  it  existed^  two 
years    ago,    when   the   work  was   mainly 
Mntitten ;   later  details  will  appear  in  sub- 
sequent volumes.    The  chapter  on  aannour 
and    armour   experiments   is  shorter  than 
might  have  been  expected,  if  we  did  not 
remember    that    the     latest    experiments 
usually   rob    their   predecessors    of   much 
interest.    Still,  in  something^  less  than  30 
pages  the  author  has  eontrived  to  compress 
an  account  of  the  most  jmportani  experi- 
ments, with  illustrations',  and  to  give  views 
of  the  HuasedTy  after  tbe  oogagement  which 
led  to  her  capture  by  the  Chilians.    Tkc 
figures  show  the  development  of  armour 
from  the    early   WvlrricT  to  the  tiWs  at 
Spezsift  on  plates  nearly  22in»  ti-iok.    The 
second  chapter  deals  with  gunsemd  gunnery, 
and  incidentally  ^ih  powder.     The  iHus- 
tratkms  in  this  portion' of  the  book  give  a 
good  idea  of  moaem  bevvy  guns,  as  besides 
the  80-ton  gfm  we  have  tbe  new  type  of 
Woolwich    breech-loader  to  compave  mMi 
Erupp*s  enormous  weapoes  aed  the  system 
adopted  by  the  French.    Tbe  burst  KKX-tim 
gem   of   the   DuiUo  and  the*  expmmentel 
bursting  of  the   Thfmderer'B  gwi  also  find 
appropriate   pla<ses,    as   do   the   diagrams 
showing  the  penetrating  power  of  the  British 
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as  a  means  of  protecting  channels  in  time 
of  war  was  in  1848-50,  when  Prof.  EKnly 
laid  a  line  of  mines  across  the  harbour  of 
Kiel,  to  prevent  the  Danish  war-ships  en- 
tering. In  his  case  the  mines  consisted  of 
strongs  casks  made  water-tight  and  filled 
with  g^unpowder,  which  was  to  be  fired  by 
an  electric  curreiit.  One  of  these  mines  was 
picked  up  in  1873,  and  was  found  to  be  in  a 
remarkably  pprfect  condition.  The  mines 
were  never  actually  brought-  into  use,  nor 
was  the  submarine  boat,  built  at  the  time 
from  thedesi^sof  a  Bavarian  named  Bauer. 
During  the  (>imean  war,  two  kinds  of  mines 
were  used  by  the  Bussians — one  exploded 
by  contact  with  the  ship,  the  other  by  an 
electric  current  sent  from  the  shore.  Al- 
though those  mines  did  something  to  check 
the  s^on  of  the  Admirals,  and  rendered 
Captains  very  cautious,  no  efifective  service 
was  rendered  by  them,  for  when  they 
were  not  removea  by  the  boats  sent  to  fish 
for  them,  they  either  failed  to  explode,  or 
did  BO  in  a  maimer  that  caused  little  dama|^. 
In  1859  the  Austrians  employed  submarme 
mines  of  gun-cotton,  to  dnend  the  entrance 
'  of  the  Malamocco  at  Yenice,  and  devised  a. 
means  of  a8oertainin]g  when  a  vessel  was 
within  range  of  the  mine,  which,  however, 
was  useless  on  dark  nights,  or  while  smoke 
from  guns  hung  about.  It  was  not  until 
the  j&erican  War  of  Secession  that  tor- 
pedoes gave  any  practical  illustration  of 
their  efficiency  as  weapons,  both  of  offSbnoe 
and  defence,  and  it  is  remarkable 
tbat  although  the  heaviest  artillery 
then  known  was  used  for  the  first  time,  not 
«  vevel  WHS  lost,  and  a  few  only  were 
materially  injured  by  shot  or  shell.    JUie 


bined  the  advantage  of  the  electrical 
and  the  contact  system,  and  left  explo- 
sion optional  on  the  part  of  the  defender. 
In  this  arrangement  nine  percussion 
knobs,  projecting  above  the  cover,  received 
the  shock  by  means  of  bars  on  a  horteontal 
wheel,  the  axis  of  which  carried  the  electric 
fuse.  The  turning  of  the  wheel  put  the 
fuse  in  circuit,  and  at  the  same  time 
brought  into  action  a  current  of  a  higher 
tension  which  was  [more  suitable  for 
inducing  ignition.  In  the  war  between 
Germany  and  France  in  1870,  torpedoes 
were  prepared  by  one  of  the  combataota, 
but  they  were  not  actively  employed.  The 
results  of  the  torpedo  fightiog  in  the  Busso- 
Turkish  war  are  too  well  known  to  need 
mantion  ;  but  a  record  of  them  will  be 
fotmd  in  Sir  Thos.  Brassey 's  book,  which  is 
intended  to  be  an  historical  epitome  of  the 
progress  of  the  arts  of  naval  war.  So  tar  as 
actual  warfare  is  concerned,  the  various  forms 
of  torpedoes  intended  to  be  used  ofiTensively 
have  ^most  a  blank  record,  except  the  spar- 
torpedoes  worked  from  boats,  which  must 
of  necessity  run  some  riak  whilo  approaching 
the  enemv.  The  most  remarkable  invention 
of  the  kmd  is  the  '*Fish"  torpedo,  which 
contains  within  itself  the  propelling  and 
firing  gear,  and  is  apparently  as  perfect  as 
such  a  machine  can.  bie,  though  thoce  is  no 
reason  to  suppose  that  its  powers  have  been 
fully  developed.  Invented  primarily  by 
Oommander  Lubis,  of  the  Austrian  navy,  it 
has  been  perfected  by  JUr.  Whitehead,  and 
the  '*  secret "  has  been  purchased  by  several 
Gk>vemments.  The  oharge  is  from  331b.  to 
6dlb.  of  gon- cotton,  and  a  mere  sraz*  is 
snffiotent  to  cause  an  explosion. 
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the  trigger  Betting  Hie  serews  in  motion 
ia  only  pnlled  as  the  torpedo  leaves  the 
firing  tube,  and  it  is  not  until  some  distance 
has  Men  traversed  that  the  machinery  itself 
releases  the  last  safety-pin  preventing  the 
accidental  firing  of  the  explosive.  The  fore 
part  of  the  torpedo  contains  the  explosive, 
the  after-part  the  motive  engines,  while  the 
centre  is  the  "  secret,"  the  means  whereby 
the  arise&le  as  made  -tntitiimatically  TQgn- 
late  Aa  ^epth^iawiwtoy^otlhe  degree  of 
ixoBflnMik  iMftrified.  ICma  is  aoaomplished 
by  JnuiMHUtl  xndders,  tet  the  mMMbd,  of 
actoitittgttlieniistiieaeQrtft  Itislidivred 
to  be  MBe  ^  the  pleasure  of  i^e  ^vMrter 
acting 'oaitlM«nds  of  the  chamber  ififtd'«n  a 
spiral  sfffing,  which  is  set  to  •ultHdM're- 
quired  de^i^  and  the  nK>tion  of  a4iiriit  by 
means  of  a  rod,  shifts  the  horiaantal  rodAers. 
The  amount  of  re^ulotieiL  can  be  arranged 
to  the  greatest  ntcety,  for  «fter  the  com- 
pressed air,  which  drives  the  scmws,  has  ex- 
pended itself,  the  torpedo  may  be  made  to 
rise  to  the  surface  or  sink  to  the  bottom, 
and  further,  if  loaded,  the  safety  apparatus 
can  be  arranged  to  prevant  the  explonon, 
and  thus  f aoiltMe  ifhe  iiwwwuji  without 
risk.  The  engine  is  of  ihe  Brotherhood 
^pe,  and  is  woikad  -torn  a  roaorioir  of  air 
diarged  to  a  pressuw^f  1,000  or  1,2001b. 
The  Lay  torpedo,  whiclriimiears  to  h%  more 
complicated  than  the  "Wmtehoad,  is  pro- 
pelled by  amioffriaai  apaasMve  of  40  «tmo- 
spheres,  and  is  orwnplinKied  \^  Irailiiig  an 
electric  wire  at  the  etem,  whush^  tewever, 
enables  an  eleotrieian  to  direct  its  course, 
and  to  fire  at  the  proper  time.  The  Ericsson 
torpedo  is  worked  by  sending  compressed 
air  through  a  hollow  cable ;  but  owing  to  the 
weightof  thelattar,the  '*  range  "isat  the  out- 
side onlT  a  few  hundred  yards.  Two  other 
so-called  automatic  torpedoes  have  been 
invaotad— 4>ne  by  O^t.  MacEvoiT,  the  otiier 
by  Ooossnaiider  Howdl,  ir.S«N.  The  former 
is  oanted  at  the  end  of  a  spar  until  near 
enough  1m>  be  lanaohad,  the  motive^^x>wer 
being  oatrbooio  acid  veleased  by  the  action 
of  an  aoid  on  a  carbonate ;  the  latter  derives 
its  movement  from  the  "inertia"  of  two 
heavy  iron  wheels  which,  just  before  start- 
ing liie  torpedo,  are  revolved  at  speeds  of 
about  4,000  to  10,000  turns  in  a  minute. 
CSaptain  Ericsson  has  within  the  last  three 
years  deviaed  an  improved  form  of  torpedo, 
which  is  fired  from  a  special  vessel  called 
tiie  BeHroffer,  having  a  fine  wedg^riiaptd 
bow  and  stem,  and  an  inter isediate  curved 
deck  from  stem  to  stem,  which  supports  a 
heavy  armour  plate  about  92ft.  from  the 
bow  inclined  at  an  angle  of  45^  The  vessel 
wiU  be  deeply  immeraed  when  in  fighting 
trim,  a  dedc-house  being  rifeted  water- 
tight to  the  upper  part  of  the  hull.  There 
are  some  other  peculiarities  about  the  vessel 
which  render  her  difiEieront  to  other  ships 
which  have  been  built  specially  for  firing  tor- 
pedoes. We  are  indebted  to  Messrs.  Long- 
mans for  the  engravings  on  the  opposite 
pae;e.  Torpedo  launches  and  torpedo  boats  are 
InUy  deaoribed,  and  many  pages  of  ^e  work 
are  devoted  to  unarmoured  cruisers  and  to 
"mercantile  auxiliaries,''  illustrated  by  a 
couple  of  plates  rnd  several  diagrams  of  the 
Strma  and  the  Oiijf  of  Home,  lliis  portion 
of  the  book  ia  fuU  of  interesting  dc^ls  in 
connection  witib  a  subject  which  lately, 
thanks  to  Sir  W.  Armstrong,  has  atttaoted 
much  attention,  aod  reoeivea  much  elaeida- 
tion  at  the  recent- meeting  of  the  Institution 
of  Kaval  Architeots. 
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9y  "A  Fbllow-Wcakiuk." 
lOoHtmmdfrom  page  95.) 

OW  ^u  will  naturally  suppose  that  a  main- 
spring, being  a  strong,  sturdy  fellow,  is 
kl^abls  to  lookout  for  himssU;  botifyou 

you  will  aeon  get  mistaken.    I  aaBuie  yoa 
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that'tks imafaispffng  requiMs^aBiaooH attsatJon 
as  the  balance.  I  dcnot  say  that  it  gets  oat  of 
order  as  easily,  but  I  mean  that  it  requires  as 
maoh  oare  in  repalrifig ;  the  hdS'fer  the  riret  or 
oatoh  (as  described  last  week)  should  be  per- 
fectly in  the  centre  of  spring,  and  when  in  the 
hofK  you  shoold  see  that  the  spting  ehenldfiot 
come  high  enough  in  the  barxel  to  press  against 
the  lid  oroover. 

I  have  also  seen  some  jeU>ers  who  have  a  way 
of  puUing  the  mainspring  out  straight,  and  then 
letting  them  spring  to  again ;  also  palling  it  np 
like  a  spiral  spriDg,  and  palling  it  a|>oat  Uke  a 
piaoeof  htdianibber.  Kow,  I  oaanot  see  what 
poaetUe  good  this  can  do  the  spring.  Ithkikit 
most  weaken  it,  and  in  some  instenoes  of  eoenaon 
springs,  eripple  it ;  so  I  would  advise  you  not  to 
poll  it  about  more  than4s  necessary.  I  have  got 
some  vary  fanny  ideas  about  the  mainsprino — ^I 
aotaalhroon'tMieve  in  oiling  it;  inlaot,  Ihave 
tried  it  in  many  inslanoes  of  irosUasome 
watohee  of  dlfi^erent  kinds,  and  hsfe  iound  that 
the  wateh  will  go  longer  betireen  cleanings, 
and  keep  better  time.  I  dean  it  first  wltk 
paraffin  oil,  then  with  chalk,  and  don't  leave  off 
until  I  get  it  perfectly  dry  and  dean ;  then  I 
dean  the  barrel  and  arbor,  pat  a  Httle  oil  to  the 
pivot  of  the  arbor,  and  leave  the  spring  dry. 

Ohaht. — TJbA  amateur  generally  flnda  the  chain 
very  annojing  so  did  I  when  I  first  began ;  but 
as  soon  as  my  master  told  me  how  to  do  it,  I 
found  no  dlnbaliy  whatever.  I  wiU  tell  you 
what  he  said  :-^4iad  joMhlsfl  y/p  iiiimt  ^ne 
links,  and4be<na8tar,'Wiio1paa4ooliiBgoMr«iy 
shoulder,  said,  «*2iSt^s  lodk  ait  yma  pm^kt^ 
that's  too  iaqge."  So  the  ifaaooght  me  ionr 
punches  of  iJiiisiil  -siaee,  *lifld  lae  to  'take 
the  smallest  one,  wliioh  he  o^Uld  the 
ing  punoh."  Now  this  was  a  mmj 
made  from  a  eewing^utachlne  needle ;  the  point 
had  been  removed  on  the  oilstone,  and  was  per- 
fectly flat  (this  is  done  by  holding  the  needle  in 
the  left  hand,  and  rubfaing  a  piece  of  oilstone, 
which  is  in  year  right  pkiad,  in  a  Ssenoh- 
poUsher*s  fasfaaen  over  the  point  of  the  aseiie). 
*<  Now,"  said  he, "  put  the  point  of  your^NMShon 
the  centre  of  the  leaf  about  where  yoa  wooli 
suppose  the  ilvet  to  be,  and  tap  hghHy^with 
your  small  hamaMr.  Now  watch  your  rivet. 
Does  it  move  P  "  "  No,"  said  I.  "  TapaUttle 
harder,"  said  he.  "Does  it  moveP"  I  coold 
just  see  it  breaking  away,  and  I  said  so.  *  *  Now, " 
said  he,' "  just  take  a  punch  a  little  smaller  than 
the-rivet :  y.m  can  see  when  to  pot  it,  aad  tap 
lightly.^  X  Jid  so,  ond  the  riret  came  out  olaan, 
and  since  tiait  I  havaaeoer  foond  anydifioBlty 
in remoringarivet.  llha ohain shonldbelaad on 
a  piece  of  boxwood,  with  the  oval  side  upwards, 
so  that  the  rivet  runs  with  the  grain  of  the  wood ; 
use  small  piano  wire,  er  wire  sold  on  pnrpoee, 
nip  off  dose  to  the  top,  leave  lin.  at 
bottom,  then  take  hM,  of  this  |ia.,  dese 
to  the  chain ;  with  year  suppers,  aaphalf^way 
through,  rivet  top  end  while  in  the  nipptn ;  oon- 
tinae  gently  to  squeeze  the  nippers  while  you 
lightly  tap  the  top  with  a  small  hanmier ;  con- 
tinue to  tap  and  squeeze  until  the  chain  drops 
from  the  face  of  the  nippers.  Now  remove  any 
part  of  the  rivet  that  piotrades  beyond  the  sur- 
face of  the^Mun*  ^lish  and  buxniah,  and  it  will 
be  diffi^t  to  «SU  which  rivet  yen  put  io.  You 
mast  ke'eaaofal  te  aee  that  both  tUe  hooks  turn 
the  same  way  beisre  you  put  the  chain  t<^ether. 

Hie  stop-woric  ^sry  selMn  gats  asitttf  onier 
of  ittidf ,  but  the  spring  someMBs  gets  rwptaved 
in  cleaning  :  yon  mnst  always  try  it  after  you 
have  cleaned  it^  to  see  that  it  works  properly 
before  you  put  it  together. 

MonoH  Whhbls. — These  wheels  sddom 
require  any  repairing ;  the  sted  wheel  is  called 
the  *'  cannon  pinion," — this  carries  the  minnte- 
hand ;  the  next  is  called  the  **  mot  ion- wheel,"  the 
next  is  called  the  "hour-whed," — ^this  wheel 
carries  the  hour-hand. 

Dial  ob  Faob.— If  you  should  have  to  fit  a 
new  dial  (dcnd  the  old  one  as  pattern),  put  it  in 
its  place,  take  a  needle,  and  mark  for  holes  in 
stomp  to  be  drilled,  and  make  a  small  hole  with 
a  pivot  drill ;  see  that  the  hour- wheel  has  got  a 
little  shake— if  it  has  got  too  mudi,  put  on  a 
**  paper  washer  " ;  if  not  enough,  turn  back  the 
shoalder  by  placing  it  on  an  arb^  in  the  tarns.  Be 
careful  and  don*t  out  off  the  pipe. 

Hands,— The  hour-hand  oAlv  wants  patting 
en  if  you  h^ve  the  right  size  ;  if  you  are  put  to 
the  push,  you  can  sever  the  pipe;  there  are 
small  square  files  made  on  purpose  for  fittiug 
minate-bands.  To  hold  the  hands  while  filing, 
I  make  a  notch  ia  both  jaws  of  a  pair  ol  old 


pfiari.  In  tiiese  you  will  be  able  to  hold  ihe 
body  of  the  hand  while  you  are  enlarging  the 
square;  the  holes  in  seeoad  hands  are  made 
with  a  watch  broach. 

Gi.AasBS.— Q?here  is  not  much  difieoky  in 
fitting  flints  or  doaUe  hmettes ;  bat  if  you  have 
a  hunter,  vouwHl  find  a  little  difficidty;  in  any 
case  the  glass  must  not  touch  the  centre-pinien. 

This  is  the  end  of  the  "general  repaire"  lor 
a  verge  watch.  I  will  -next  deal  with  the 
*<extra  repairs ,"  to  the  beet  of  my  abil^. 

{To  be  eontinuid,) 


THE  nrDircTioir  coil  as  ah  ih- 

STBIWEBrT  0F2BESEAECH.-I. 

1.— Introductory. 

MnOH  has  been  written,  both  in  the  pages 
of  the  EiroLiSHMBOsAHicanddseiniere, 
upon  the  subject  of  the  constmotion  of  induc- 
tion eoils.  Ooils  of  all  sizes,  and  of  every 
imaginable  pattern  of  build,havebeea  described 
in  all  thdr  minutest  details.  The  relative 
merits  of  different  methods  of  winding  and  of 
insulating,  the  claims  of  mercury  and  of 
platinum  contact-breaks,  the  respective  ad- 
vantages and  disadvantages  of  various  fenne<el 
batteries,  have  all  been  so  faHy  diseussed  that 
it  seems  almost  impossible  to  fiad  anythfaig 
fresh  in  connection  vrith  coils  about  which  te 
write.  But  notirithstandtDff  all  this  talk  con- 
oeming  the  making  of  coils,  little  has  beea 
written  on  the  use  of  a  coil  when  made.  It 
seems  usually  to  be  considered  by  writers  on 
the  subject,  that  the  object  of  a  person  who  sets 
about  to  build  a  coil  is  to  ffive  himself  a  certahi 
amount  of  amusement  ia  thaaseohanioal  process 
of  its  ooaatraotioii*  and  when  asade,  to  previde 
hioaseU  wUh  a  little  more  amassment  by 
lighting  1^  a  few  pretty  vacsBsm  tubes,  or  }ij 
irritatfnythe  narvdns  seatemaof  his  tooooon- 
fii^agUenda. 

It  IS  to  supply  this  deficiency,  to  show  that 
the  ioduetioii  esil  is  not  a  mere  tofj^  to  show 
tiiat  it  ia  a  powerful  inatBument  of  researeh  in 
peshaps  oae  of  the  most  fascinating  biancbee 
ol  soiaaoe-*<^t  of  moleoularpibysies,— 4o  tell  the 
stoTf  of  aoBM  of  the  discoveries  tiwt  have  been 
made  by  ita  aid,  tiiat  these  artidas  are  written. 

Bat  what  is  an  induction  coil  F  What  are 
theesasntialparlsof  itP  What  is  itaactioaP 
And  why  does  it-se  act  P  These  questioBs  meet 
ns«atthe  outset,  and  unless  we  clearly  uader- 
slaad  tiia  answers  to  them,  it  will  be  impossible 
for  OS  ever  to  attain  to  a  just  appredation  of 
the  use  of  the  coil  s«  an  iBq>ieaMnt  of  reseaioh. 

Let  us,  then,  before  we  go  further,  ghmce  at 
these  deotrio  phenomena  which  ozidArlie,  and 
are  allied  to,  the  iastrament  we  are  studying. 

2.— Fundamental  Truthi  of  Ourrent 
Induction. 

A  long  wire  A  B  (Fig.  1)  is  placed  in  coum 
nection  with  a  battery  G  and  meronry  cups  D 
and  J>\  Another  wire,  A'  B',  is  atreiohed  dose 
to  the  fint  wire,  and  plaoed  in  connection  with 
a  ddicate  galvaoosaeter,  G.  It  is  known,  by 
previous  experiment,  that  a  deflection  of  the 
galvanometcnr  needle  to  the  right  would  be  aro- 
doeed  by  the  insertion  in  the  drcuit  A'  B' G-'  of 
a  battery,  sending  a  current  in  the  direction  of 
the  arrow  marked  1,  and  a  defldotion  of  the 
needle  to  the  left  by  a  ourrent  flowing  in  the 
direction  of  the  arrow  marked  2. 

If  the  wiraEis  depreesed  until  it  touches  the 
mercury,  the  drouit  JL  B  C  (known   as  the 

Srimary  cireait)  is  eenpleted,  and  a  carrent 
owe  through  ic  in  the  direction  (by  oonven- 
tion)  of  the  arrow  marked  3.  At  tne  instant  of 
making  contact  with  the  meronry,  the  galva- 
nometer needle  swings  to  the  left,  showing 
that  a  current  of  deotridty  is  flowing  through 
Uie  drcuit  A'  B'  Qt  (known  as  the  secondtuy 
drcuit);  and  farther,  that  that  current  is 
fl  >wiag  in  the  direction  of  the  arrow  marked 
2,  and  theeelore  in  an  eppodte  direction  to  the 
oairent  in  the  primary.  The  galvanometer 
needle,  however,  does  not  continue  in  its 
poaition  of  deflection.  It  osdllatea  a  few  times 
andretarosto  aaro.  The  secondary  current, 
thereloise,  as  the  eunent  flowing  through  the 
seeondaiy  oiroalt  is  call^  is  merely  mo- 
mentary. 

If  the  wire  E  is  removed  from  the  mercury- 
oup  the  primary  circuit  is  broken,  the  current 
ceases  to  flow,and  at  the  same  instant  the  needle 
swings  to  the  right.    A  current,  therefore,  is 
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flowing  throuffh  tbe  woondary  oirouit  in  the 
diveoUon  of  the  arrow  marked  1,  and  oonae- 
qnently  in  tbe  tame  direction  aa  the  current 
iHiioh  aaa  joat  oeaaed  flowing  in  the  primarj. 
In  thia  oaae  alao  the  galvanometer  needle  does 
not  oontinne  in  its  state  of  deflection,  but  f  alia 
quickly  to  zero.  As  before,  the  ouzrent  is  but 
momentary. 

These  currents  flowing  through  the  secondary 
wire  are  called  induced  currents,  and  the 
phenomenon  induction. 

If  the  primary  circuit  is  again  completed  and, 
when  the  needle  has  come  to  rest,  the  wire 
A'  B'    is  slowly  moved  away  from  the  wire 
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AB,  the  needle  a  wings  to  the  right,  showing 
that  a  current  \%  flowing  through  tne  secondary 
wire  in  tbo  same  direction  aa  that  in  the 
rprimarv.  So  long  as  the  wire  is  being  moved 
away  the  needle  remains  deflected.  When  the 
motion  of  the  wire  is  stopped  the  needle  falls  to 
aero. 

If  the  wire  is  moved  back  towards  its  original 
position  the  needle  swiuffs  to  the  left,  showing 
that  a  seoondsry  current  is  flowing  in  an  inverse 
direction  to  that  of  the  primary.  Here,  again, 
so  long  as  the  motion  of  the  w&e  continues,  the 
needle  remains  deflected,  bat  on  the  motion 
oeasing  the  needle  falls  to  zero. 

If  the  mercury  cups  D  and  I>  are  joined  by  a 
wire,  as  shown  by  the  dotted  line  F  in  the 
figure,  the  current  flowing  through  the  primary 
wire  A  B  is  decreased  in  strength.  The  needle 
flwinffs  to  the  right  and  then  falls  to  zero, 
flhowing  the  pasiage  of  a  momentary  secondaiy 
cuzvent  in  the  same  direction  as  the  primary. 

If  the  wire  is  removed  so  as  to  restore  the 
current  to  its  original  strength,  the  needle 
swings  to  the  left  and  falU  to  zero.  A 
momentary  current  in  an  inverse  direction 
hss  flowed  through  the  secondary  circuit. 

We  may  then  enunciate  the  following 
laws: — 

When  a  current  begins  to  flow  it  induces  in 
a  conductor  near  it  a  current  in  a  direction 
inverse  to  its  own ;  when  it  oeases  it  induces  a 
onrrent  in  its  own  direction;  and  both  these 
currents  are  but  momentary. 

When  the  distance  between  a  conductor 
through  which  a  current  is  passing  and  another 
conductor  near  it  is  decreased,  a  current  flows 
through  the  latter  in  a  direction  opposite  to 
that  in  the  former ;  when  the  distance  is  in- 
creased, in  the  same  direction  as  that  in  the 
^former.  These  currents  are  not  momentary, 
'but  continue  so  long  as  the  distance  is  being 
'•varied. 

When  a  current  is  increased  in  strength,  a 
current  flows  throuffh  a  neighbouring  con- 
ductor in  an  inverse  direction.  When  it  is  de- 
creased in  strength  an  induced  current  flows  in 
the  same  direction  aa  the  inducing  current. 
If  the  alteration  in  the  strength  of  the  inducing 
ourzent  is  sudden*  the  induced  current  is 
momentary.  If  gndual,  it  oontLnuea  so  long 
aa  the  strength  of  the  inducing  current  con- 
tinoM  to  dumge. 

To  sum  up :  a  current  which  beginSyOr  which 
approaches,  or  which  increases  in  strength, 
induces  in  a  neighbouring  conducting  drout  a 
ouzrent  in  a  direction  opposite  to  its  own; 
whilst  a  current  which  ceases,  or  which  retires, 
or  which  decreases  in  strength,  induces  in  a 
neighbouring  conducting  oircoit  a  current  in 
its  own  direction. 

Alfred  W.  Soward. 


PKAOTICAL  HOTES  OH  PLXWBIHO.- 
XXXI.^ 

By  P.  J.  Davibs,  H.M.A.S.P.,  &c. 

Seat -Action  Oloaets  (Fig.  173). 

PERHAPS  the  best  kind  of  water  supply- 
valve  for  durability  in  a  seat-action 
closet  is  that  known  as  the  double-a<;/»on  valve, 
not  double  valve,  which  means  on  *  that  supplies 
a  flush  of  water  when  first  sitting  down  and  a 
second  one  on  rising.  Such  a  closet  and  valve 
arrangement  will  he  found  illustrated  in  Hgs. 
173  and  174!  The  various  parte  are  as  follows : 
— ^A,  173,  is  the  seat  hinged  to  the  back  in  such  a 
manner  that  it  will  allow  the  front  part  A  to 
drop  about  lin.  when  anybody  sits  upon  the 
seat;  this  slight  depression  communicates 
pressure  to  a  plate  under  the  seat  and  thence  to 
the  standard,^,  which,  in  its  turn,  presses  upon 
the  end  of  the  lever  G,  and  so  raises  the  weight 
F  and  tbe  other  end  of  the  lever ;  this  is  con- 
nected by  wire,  rods,  chain,  pumpwork,  or 
suchlike  contrivances  to  the    lever    L,  which 
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allows  the  other  end,  K,  to  fall,  and  so  pulls  with 
it  the  chain  O  over  the  pulley  Q,  ana  actuates 
the  sucker -valve  U  V,  allowing  the  wnter 
to  run  for  a  given  time,  when  the  valve 
drops  off  and  closes  the  aperture  to  the 
pipe  W.  Now,  on  rising  from  the  seat 
the  actbn  is  that  the  weight  F  again  pushes  up 
the  seat,  and  as  the  wmght  faUs,  so  will  the 
lever  Q  at  I,  and,  by  so  doing,  puU  the  wire  J, 
bringing  down  the  end  of  the  lever  L,  and 
raising  it  at  K,  when  it  pulls  up  the  loose  chain 
8,  snd  with  it  the  sucker- valve,  again  allowing 
the  «ater  to  flow  to  the  w.o.  for  a  given  time. 
I  should  say  that  my  friend,  Mr.  W.  Boas,  of 
Glasgow,  designed  this  chain-action  for  after- 
flush  valves ;  but  I  have  adopted  it  for  the  pur- 


poses of  a  seat-action  closet.  K  is  a  poll  to  be 
used  for  flushing  the  w.o.  without  rising  from 
the  seat. 

The  seat  of  the  closet  represented  in  Y\%,  174 
has  two  horns  or  standards,  B  B,  which  are  con- 
nected to  the  lever  J  ;  this  lever  is  weighted  at 
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F,  and  by  wire  connected  to  the  oranks,  which 
communicate  with  the  dstem-lever  at  M.  It 
will  be  seen  that  if  any  person  sits  upon  the  seat, 
the  lever  M  is  immediately  set  in  m'>tion,  and 
so  first  closes  the  valve  O,  by  reason  of  this  end 
of  the  lever  dropping ;  but  as  the  other  end  of 
the  lever  rises,  after  a  little  distance  through 
last  motion,  so  it  brings  up  the  valve  P,  ud 
allows  the  water  to  fill  up  the  oompartment  K, 
and  so  be  ready  by  the  time  the  seat  is  allowed 
to  rise,  freeing  the  lever  M  to  rise  likewise,  and 
so  opens  the  valve  O,  which  'flushes  the  doeet 
My  readers  will  say  that  this  is  only  single 
action ;  but  by  haying  the  lever  M  oonnected  to 
another,  as  at  WX,  the  end  K  will  fall  with  the 
end  M,  and  first  dose  a  valve  covering  a  pipe 
leading  from  either  the  first  compartment  L,  or 
from  another  into  W,  when  the  yalye  on  the  1^ 
end  of  the  lever  is  dosed,  so  as  to  prevent  the 
water  entering  from  Z  to  W.  The  yalve  in  the 
bottom  of  the  compartment  W  allows  the 
water  to  finsh  the  w.c,  which  must  take  place 
when  the  seat  is  sat  upon,  and  the  yalve  O  opens 
on  the  rising  of  the  person  from  the  doset-seat. 
So  that  this,  like  that  represented  in  Hg.  178, 
can  be  arranged  for  cither  single  or  doable 
action.  I  may  also  remind  my  readers  that  any 
of  my  double- action  closet  yalyes  before  de- 
scribed may  be  adapted  to  seat- action  closets. 
Perhaps  the  better  title  for  these  valves  wodd 
be,  double-flash  action  valves. 

Under  the  Seat- Yalye,  Seat- Action  Oloaets. 

These  dosets  are  shosm  at  Figs.  176, 176, 
177,  178.  and  179. 

Fig.  176  is  simply  a  stool-yalve,  having  the 


PhxathsJMkKNf  ^fwf.   An  ligfati  isseived. 


end  lengthened  as  at  £,  the  seat  being  hinged 
at  the  bade,  as  in  fig.  173.    On  sitting  down 
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opon  the  eeaf,  tbe  btvtd  or  spur  F  obtains  an 
extra  presanre  upon  the  end  of  the  lever,  and 
brisganp  the  other  end  N,  and  with  it  the  yalve 
6,  and  the  stem  of  the  regulator  O,  when  the 
water  nms  continually  nnleas  it  is  fitted  with  a 
waste-preyentinff  yalve,  aa  before  described  and 
ilhstrated  at  Figs.  149,  162,  &c.  Should  this 
seat  be  fitted  with  a  waate-preventing  yalye,  it 
is  often  desirable  to  fit  the  diah  and  pull  Q  so 
that  it  ma^  be  used  to  flush  during  the  time  the 
closet  is  bein^  used  ;  but  the  handle  must  be  of 
the  slotted  kind,  to  allow  the  lever  to  rise  with- 
out the  handle  or  pull.  See  M  R,  Fig.  177. 
Hg.  176  is   a    seat-action  valve    somewhat 


similar  to  that  desoribed  above,  but  is  fixed 
upon  the  backboard  V,  or  it  may  be  fixed  upoo 
a  strong  riser  fthe  board  in  front  of  a  closet 
seat),  or  on  a  half-frame,  as  at  Fig.  157  A. 
This  valve  is  one  that  will  continue  running  as 
long  aa  tbe  seat  is  occupied,  but  of  course  a 
waste-preventer  may  be  u^ed,  in  which  case  Uie 
dish  and  pull  Q  should  be  fixed,  as  in  Fig.  175. 

This  ia  a  seat- action  valve,  the  seat  of  which, 
when  pressed  downwards,  first  ^uts  off  the 
inlet- valve  D,  then  opens  F,  but  on  rising  from 
the  seat,  the  valve  D  opens  and  the  valve  F 
slowly  doaea  after  a  g^ven  time,  so  that  to  b 
oertiin  extent  this  is  a  waate-preventer.  The 
lerer  H  ahould  work  through  a  slotted  pull,  a» 
shown  at  B.M.S.,  so  that  the  lever  be  allowed 
to  lise,  without  the  pushing  up  of  tbe  pull. 
Thia  also  refers  to  that  shown  at  Figs.  175  and 
176. 

Thia  ia  a  seat-action  pan  closet ;  all  that  is 
required  in  this  is  the  ordinary  lever  lengUiened 
and  the  standard  added,  as  at  B  ;  this  is  often 


fitted  without  thought.  It  is  exceedingly  bad, 
inasmooh  as  the  copper  pan  remains  open 
during  the  time  that  the  doset  is  in  use. 

Oomon'a  Valve  Waate-Preventer. 

B!g.  179  illostrates  a  wabte-preventing  seat- 
setton  closet.  After  what  has  been  explained, 
the  parte  will  be  readily  understood.  On 
depressing  the  end  of  the  lever  F,  it  first  closes 
the  large  valve  leading  from  the  air-chamber  P 
to  the  Sasin  (or  the  small  valve  from  the  supplj^- 
pipe) ;  it  next  opens  a  small  valve  from  the  main 


supply,  which  allows  the  water  under  great 
pressure  to  enter  the  ball  or  air-chamber,  when 
it  compresses  the  air  within,  and,  so  to  speak, 
becomes  full.  Now  take  tbe  pressure  off  the  end 
of  the  lever,  and  allow  the  small  or  inlet  valve 


to  dose,  and  the  large  valve  to  open,  the  com- 
pressed air  within  the  air-chamber  will  then 
force  out  all  the  water  through  the  large  valve 
and  into  the  closet  baain.  This  valve  is  very 
much  used  about  the  neighbourhood  of  Brighton. 

(To  be  continued,) 


THE   OBGAN:  A  COMPSEHESSIVE 
TOEATISE  OH  ITS  MAHUEACTUBE, 
■PEOCTJ&Ai;  AND  LODGMENT. "^ 
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Q,  T17E  now  come  to  a  somewhat  important 
YY  portion  of  the  Manual  Design,  and  one 
about  which  l^ere  exists  some  diversi^  ef  opinion 
and  practice, — viz.,  the  exact  arrangement  and 
structure  of  the  Manuals  with  reference  to  their 
Key  Action ;  that  is,  speaking  more  minutely, 
the  treatment  of  the  Tails,  Cranking,  Sloping, 
and  Crossing,  of  Keys  and  their  Action,  and  the 
determinationof  some  others  points  in  connection 
with  these,  ^or  the  complete  Description  of 
the  Key  and  Coupling  Actions  the  reader  must 
of  course  wait  till  iheir  own  Departments  are 
reached.) 

d.  In  order  to  a  better  understanding  of  the 
subject,  we  will  fijrst  consider,  in  the  abstract, 
the  several  Points  and  difficulties  which  usually 
present  themselves  in  the  definite  Lay-out  of 
the  Key-Syston.    They  are  as  follows : — 

e.  (1)  Removal  of  Key,  —  It  is  obviously 
desirable  that  any  Key  of  any  Manual  shall  be 
easily  removable  at  pleasure,  while  at  the  same 
time  any  increase  in  the  number  of  the  Key- 
Action  Centerings  is  alwa]^s  to  be  as  much  as 
possible  avoided.  Thus ;  if  the  Key-Action  (as 
IS  often  the  case  with  that  of  the  Swell  Section) 
do  lead  out  straight  horizontally  from  the  Key 
Tail,  it  will  as  a  rule  be  best  to  have  the  Nose  of 
the  Backfall  or  of  the  Square  in  actual  contact 
with  such  Tail :  by  this  means  not  only  will  the 
Removal  of  the  Key  be  facilitated,  and  the 
Manual  to  Pedals  Sticker  perhaps  shortened  (see 
rr^  next),  but  the  cost  of  a  set  of  Manual 
Stickers  be  saved.  But,  where  the  Key- Action 
leads  perpendicularly  down  from  the  Kejr-tail, 
it  becomes  a  question  whether  the  additional 
cost,  and  friction,  of  a  set  of  Levers  shaU  be  in- 
clined, or  whether  the  Tracker- End  thall  be 
attached  directly  to  the  Key- tail:  the  epedal 
droumstances  and  requirements  of  such  par- 
ticular case  must  then  dedde. 

Note ;  that  the  said  setting  of  the  Square, 
&c..  Noses  in  actual  contact  with  their  Keys 
will  not  facilitate  the  Bemoval  of  the  latter,  but 
wiU  deddedly  render  such  removal  the  more 
difficult,  unless  at  the  same  time  any  Stickers  of 
Action  uniting  such  Keys  to  the  Fedals  be 
Wired  into  such  Square  or  other  Noees, — instead 
of  into  their  Keys  themselves.  See  here  at  p^ 
next. 


*  All  rights  reseryed. 


ee.  One  point  to  be  always  borne  in  mind  is 
the  position  of  the  Manual.  It  is  manifest,  that 
for  a  Set  of  Keys  which  has  a  second  sudi  Set 
beneath  it,  there  exists  much  gfreaternccesdty  for 
the  higher  Keys'  admitting  of  easy  Bemoval, — 
for  Access  to  the  lower  ones.  See  also  (at  p  and 
rr^  next)  how  this  consideration  is  involved  with 
that  of  the  precise  form  of  the  Coupler  Manoale 
to  Pedals. 

For  an  Instance  see  at  90,  m, 

f,  (2)  Front  Regulation,— It  is  a  matter  of 
importance  that  tbe  Kev  and  Coupler  Actions 
shall,  so  far  as  is  possible,  be  adjustable  at  the 
Key  fronts  ;  that  is  to  say,  that  a  workman  shall 
be  able  to  regulate  such  Actions  while  he  is 
placed  at  the  Claviers  themselves,  and  thus  has 
the  latter  actually  under  his  hand  and  vision. 
Otherwise  the  offices  of  a  second  person  will 
become  necessary  for  Begulating. 

For  Instances  see  at  e/,  next ;  and  again  at  90, 
m.    See  also  at  90,  h,  9th  parag.  and  on. 

g.  f3)  Key  length  (Tm/ormt^y.— It  will  be  mani- 
fest tnat  there  must  exist  some  particular  dimen- 
sion which  is  the  best  posdble  for  the  total  len^fth 
of  a  single  Key  (see  91,  n  and  mm).  This  bemg 
so,  it  becomes  theoretically  desirable  to  have  the 
Keys  of  a// the  Manuals  made  to  suoh  ascertained 
length ;  and  such  uniformity  is  as  obviously  more 
approached  by  making  the  Tails  of  every 
Manual  to  overhang — that  is,  to  project  berond 
—the  Tails  ef  any  Manusd  next  beneaUi  it. 
Amon^  other  Advantages  of  suoh  a  Treatment 
^ere  is  that  of  favouring  the  beinr  aUe  to 
easily  secure  more  than  one  Coupler  Manuale  to 
Pedale  with  yet  but  one  set  of  Backfalls  for  the 
same.  Suoh  a  structure  of  these  Couplers  is 
sometimes  verv  requisite, — see  the  Tail-regulating 
Variety  of  the  End- moving  Sticker  Coupling- 
Action,  in  Department  of  latter.  A  disadvantage 
of  suoh  Tail  Overhang  will  be  indicated  a  litUe 
on  (at  m,  next). 

gg,  See  here  in  DepartmerU  CouFLiNa-Aoiioss 
for  a  special  Instance  afforded  in  the  Leominster 
l^rioTj  Church  Organ. 

h,  (4)  Centering. — There  are  three  chief  Con- 
siderations to  be  borne  in  mind  in  determining 
the  point  of  posit  for  the  Mid-Pin,  forming  the 
Catering  of  the  Manual  Key :  these  three  are, 
(a)  the  requirements  of  the  Action  which  runs 
from  Key  to  Pallett,  (b)  the  proper  *'  balandng  " 
of  the  Key  itsdf ,  and  {c)  the  suitability  to  the 
placing  of  a  Coupler  between  two  Manuals. 
Each  must  be  lool»d  at  separately : — 

1.  As  regards  Consideration  a,  it  is  to  be 
observed  that  there  is  or  ought  to  be  a  funda- 
mental Bule  with  all  Organ  Movements,  that 
where  *< purchase"  (leverage)  has  to  be  gained 
it  should  be  gained  as  soon  as  possible,  and  where 
it  has  to  be  ^Ht  should  be  lost  as  late  as  pos- 
dble ;  the  reason  being  the  same  in  both  cases, 
— viz.,  to  avoid  involving  a  larger  amount  of 
motion  and  of  expenditure  of  material  than  is 
absolutoly  necessary.  Thus,  in  the  case  of  an 
ordinary  Mechanical  Stop  Action  it  would  be 
very  unwise  (though,  by  the  way,  our  Builders 
do  not  seem  to  have  yet  properlj^  realised  this) 
to  employ  an  Equidistant  Centering  for  a// its 
Squares,  Levers,  &c.,  except  the  one  actuallv  in 
connection  with  the  Slider^—  so  making  the  Pur- 
chase to  be  obtained  solely  bv  such  Final  Square 
or  Lever ;  for  then,  not  only  would  the  whole 
of  the  Stop- Action  be  made  to  move  farther 
than  there  is  anv  occadon  for  (and  this  might 
easily  tend  to  a  Fouling  of  the  Square- Arms), 
but  all  the  Arms  except  one  would  need  to  be 
longer,  and  the  Final  or  other  Lever  would  re- 
quire to  be  wider,  than  would  have  been  other« 
wise  necessary, — the  reason  for  thi^  last  being 
that  the  width  of  any  Lever  should  manifestiy 
be  a  ratio  of  the  distance  from  its  Fulcrum  to  its 
driving  point  farthest  from  latter,  and  not  a 
ratio  of  the  total  Lever  length.  See  on  this 
matter  fully  in  Department  Stop-  Action. 

j.  Now  this  Bule  is  of  course,  theoietioally,^ 
juet  as  binding  with  a  Manual  Key  as  with  a 
Register  Draw-Stop ;  but  there  are  with  the  Key 
Action  two  further  condderations  which  exerdce,. 
practically,  a  much  modifying  infinence.  The 
first  of  these  is  that  as  the  Pallett  ought  to  open 
as  much  as  f  of  an  in.  (see  Department  Won)- 
ohbst),  andttie  Key- Touch  is  not  pleasant  if 
palpably  over  the  same  amount  (see  93,  a;),  there 
may  not  in  fact  exist  any  disproportioning  at  all 
in  the  Action  from  Manual  to  PaUett ;  the  second 
is  that,  even  if  such  disproportioning  should  be 
fonnd  necessary,  the  small  amount  total  of  the 
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r  noi  OTor  ^^  ia  all  ordinary 
t  xedoeM  the  ohaaoe  of  »  Foq1« 
ia^y  ereo  wilhon^  aa^  aitentaon  to  the  said  Bule. 
Oa  Um  whoUy  tharetoN^  ii  may  ba  laid  down 
GoBflidaratiaa  a  i^oold  be,  in  the  Key 
hold  suiordmaU  to   tha   two  pointa  6 


ki  Witii  refer^Boe  to  b,  it  will  have  been 
already  apprehended—eee  87,  ^--tha^  (1)  the 
ICanual  Ejey  ehouldba  4li^h$i^^  andofi^alighily, 
heavier  forward  than  at  its  Tail,  and  that  (2) 
it  ia  generally  adTisable  to  endearoor  to  diipenae 
with  all  lioadiflga  ^  88,  #).  .On  the  other  hasd, 
it  ia  to  be  remembered  that  whenever  a  Key 
Aetton  ie  really  ehort,  a  little  additional  wei^lU 
in  the  Key  iteelf  will  be  an  aid  in  oyerconung 
any  '<  PInck"  eodatent  in  the  Fallett  (see  again 
DipartmetU  Wimbgbxbi^,  Exeepting,  therefore, 
wMn  the  Key-Aotion  ii  tolerably  long— say 
over  6ft.  from  KeT*tail  to  Fallett- eye — ^  Con- 
sideiatlofnr^  may  be  Tfjnaded  as notof  greot 
imiK>rtaiiDe  mnimt  tiie  £ey-Tailis  xeqvireid  to 
reeeire  a  Regulator  for  a  Coapler  (see  /, 
ast^  in  whioh  event  oare  most  be  taken  that 
the  Loadinga  do  not  interfere  with  sneb 
BegfOator.    At  thia  point  see  again  at  68, «». 

1.  OonsidtoEstimi  c  lOKf  be  riewvd  as,  on  t2ie 
w&ole,  tile  most  impevtantof'thto  threes,  beesnae, 
as^wHl  be  shortly  aeen  (at «,  next),  the  plaoftBg 
of  a  Ooopler  between  two  sots  of  IdGannal  Eieys 
is  a  Treatment  often  pospossing  very  gveaft'ad- 
▼aolagee.  Of  eonrse;  toeinfluenoe  of  any  Ooapler* 
on*^FOeitof  the  Key  Centering  v^mm  at  the 
instant  thatit  is  detenmned  that  sneh  Coupler 
shaU  be  ^A^rtrw^  loeated  than  in  contact  witti 
aaoh  partioalar'  Manwd  (see  Depart.  Cotmizro 
AOKOS^* 

nx.  An  Imkmee  of  the  Center  posit  of  a 
Ufannal  interfering  with  a  Conpler  placed  in 
oontact  with  such  lEanaal  ooenra  in  tne  Organ 
as  Beboilt  some  few  years  ago.  by  Sedgeland 
(London)  for  the  Parish  Church  of  Hove,. 
Brighton.  In  this  case  the  Keys  of  both 
Kanwal*  ass  noto  ¥ery  long,  and  an  Oenteredl 
at  points  rather  towards  their  T)s41a;  the . Tails 
of  the  Swell  Manual  extend  so  aa  to  Overhang, 
by  some  little  distanoe,  the  TaiU  of  the  Qieati 
Manual ;  and  the  [Swell]  Coupler  Contaet«point' 
ia  thus  a  like  distaaee  forward  from  the  regular 
Action-point  of  the  taid  Swell  Key* tail :  oon- 
seqnentiy,  when  the  Qxeat  Maunal  Kev-  is 
pressed  down,  it  has  a  tendeooy,  instead  of 
raising  merely  the  Tail  of  the  Swell  Key,  to 
lift  the  whoU  of  the  latter ;  and  the  efiect  to 
the  finger  is  very  unpleasant.  It  will  be  obvious 
that  a  mxne  forward  posit  ofthe  Oentering^  of  the 
Swell  Keys  woidd  have  here  lessened  the  dis- 
advantage arising  fhmi  the  Upper  Tails  over- 
hanging the  Lower  onee. 

n.  (5)  Kejf-Participaiion. — It  is  ol  real  im- 
portanoe  (though  the  writer  haa  not  met  with 
any  instanoe  of  the  recognition  of  this  by  any 
other  Builder),  when  a  Conpler  whish  acts  upon 
a  Manual  gives  its  impulse  to  a  portion  of  the 
Action  to  Falls tt  instead  of  to  the  JT^^  itself, 
that  the  latter  be  enfag$d  with  suoh  portion  of 
Action,  and  not  be  merely  left  free  to  drop: 
where  thia  ia  negleeted  tha  Key  has  a  tendenoy 
to  danoi  daring  rapid  or  staccato  playing  on  the 
Clavisr  Iq  wmoh  auoh  Key  is  uuiteoU  The 
reason  is  aimi^ :  the  attraotion  of  gravitation 
takes  a  feaotion  of  time  to  overoome  the  vU 
inertia;  of  the  Key.  and  this  tardiness  ia  increased 
by  the  fact  of  the  Kev*s  being  onl^  a  littU 
heavier  forward  (see  %,  ante) ;  dunng  very 
rapid  passages  the  Key  is  both  pressed  and 
reunqcdshed  very  swiftly,  and  so  there  is  then 
a  dhance  that  any  Kev  which  is  coupled  to  the 
Key  pressed  will  be,  duzkig  its  deseent>  actually 
caught  by  the  contact  of  its  own  Coupling 
Aotioa«  Besides  this,  in  all  oases  where  the 
Actuating  Key  is  pressed  swiftly  down  and  then 
held,  the  Coupled  Key,  if  nnoonfined  bv  Parti 
cipation«  will  tend  to  rebwmd  up  from  the  Bed 
rail,  and  therefore  to  produce  noise. 

p.  It  has  already  (at  e,  ante)  been  seen  that 
it  is  well  to  make  the  Note  of  the  Backfall  or  the 
Lever,  or  the  Square  to  be  in  actual  oontaet  with 
the  Key-tail ;  and  wherever  suoh  Treatment  ia 
attained,  and  such  Backfall,  Lever,  or  Square  is 
that  upon  which  the  Coupler  acts,  it  will  be 
very  easy  to  seeure  im  Participation  of 
the  Key,  all  necessary  being  to  have  the 
Tail  of  such  ELey  suitably  Forked  ^a  Device  ot 
the  present  writer's),  so  aa  to  reoeive  the  said 
Nose  of  such  Backfall,  Lever,  or  Squave :  and 
thus  also  the  ready  removal  of  the  Coupled  Key 


wHlnot  be  intarferad  with.  Another  metbod  of 
obtaining  E^-Fartieipatk>n  will  be  found  givec 
farther  on  (at^^  next).  Where  a  Sticker  or  a 
Traeksr  intervenea  between  the  Key-taii  of  the 
Coupled  Manual  and  the  BacklalJr  Lever,  or 
Square  by  means  of  which  suoh  Coupling  is 
made,  more  difficulty  will  be  experienced ;  and 
the  case  must  be  met  by  treating  sueh  Sticker  or 
Tracker  so  that  it  fulfils  the  offices  of  both  a 
Sdoker  and  a  Trader.    An  Exception  to  the 

statett*  ^ymtfm  plaoe  (at  9,  next;  ae»>  also 
90,*.) 

It  will  noW"b«*oMou8,  thatin.deeiding  ontthe 
pvedseiorm  of  maahnninm  forvny  Coupling  of 
a  Manual)  this  matiar  of  Fartftsipation  should 
alwa^bekeptcareftdlyhimind:  eea  here  what 
ia  saidat  #, ante;  at»^ andt,  naxt^  andatlM)^  r. 
It  is  hereby naetisiwtiy  to.add  that  tl».foieg»hig 
reaaons  eslungirir  FltttlolpatAen  oaa  neveo«dst 
in  tlia  Key  to  whtoh  the  CoapHng  is  made. 

At  thiB  stage  go  over  what  is  given  at  m, 
next. 

00-  FortheTeasonwfayitisnoti»/t»»y«de6irabie 
tor  seonre  the  Fartieipation-  by  cavaing  the 
Coupling  impuleeio  be  made  upon  theKey  itself, 
see  at  ee,  ante,  and  Ktp  and  rr,  next; 

p.  (6)  ManuaU  to  Pedals  Coupler, -^It  is  to  be 
borne  in  mind  that  a  very  loMg  Manual  Key,  a 
very  short  Backfall  (that  imder  the  Manual  is 
here  referred  to),  and  aninsoffioient  Set-under  of 
Fedal4N»xd  (see  110,  t)  are  all  of  ttksm  objec- 
tionable. One  or  other  of  the  three  is,  however, 
often  rendered  UabU  by  makinir  the  Stioker«head 
or  other  dxtviag  point  of  the  Coupler  Msoaal  to 
Pedals  to  be  in  actual  contact  with  the  Key-tail 
so  driven.  The  error  oan  obvioudy  be  mitigated 
by  the  Treatmeni  already  enjoined  for  facilitat- 
ing the  Bemoval  of-  theKey  (see  e,  ante),  and 
more  definitely  indicated  in  the  preceding  Head 
(at  Of  ante), — viz.,  that  of  making  the  driving 
poini  of  tho  said  Ooupto  to  be  i^^wist  the  Baok- 
f siL  or  Lever,  or  Square  wUoh  is  in  connection 
with  the  Key*tail; — ^by  whioh  means  the  iTi^y 
mav  be  slightly  shortened,  or  the  Baekfall  under 
such  Key  a  little  lengthened|  or  the  Set- 
under  of  the  Pedals  a  little  moreased.  AH 
that  ia  required  is  to  so  arrange  the  Coupling 
Backfall  and  Sticker  that  the  latter  enters  and 
acts  by  means  of  a  Pierdng  in  the  Nose  of  the 
Backfall,  Lever,  or  Square  that  rests  upon  the 
Key-tail,  instead  of  in  and  by  means  of  a 
Piercing  in  latter  itself.  Do  not  forget  that 
the  neoessity  for  Key  Fartloipation,  just  ex- 
plained, holds  theoretioally  good'  here  just  as 
strictlv  as  in  the  Coupling  of  a  Manual  to  a 
second  Manual;  and  theraore  the  Nose  of  the 
Backfall,  Lever,  or  Square  should  by  rights 
act  within  a  Tail- fork,  as  so  described :  but  in 
praotiea  aa  exception  ia— for  a  reason  stated  at 
7,  nexi^sometimea  allowed  in  respect  of>  the 
Coupler  Oreat  Manual  to  Pedals :  and  suoh 
exceptioa  is  tha  more  to  be  tolerated  beoause  (1) 
the  motion  of  t^e  Manual  Ksys  merely  from 
their  actuation  by  the  Pedal  Keys  is  not  likely 
tobe  very  rapid,  and  (2)  because  the  Coupler 
Swell  to-  Oreai  will  or  may,  in  the  case  of  such 
exeeption,  be  made  to  largely  prevent  the  pos- 
sibility of  tho'  Coupled  Key's  nanmng  (see  ti, 
ante;  and  90, «). 

[Tobeeomtinued.) 


so  moohintBreat  since  1879,  becomes  viaiUa,  in ths 
Chicago  teleeoope^  at  2h.  25in.  from  the  meridiin 
of  the  planet,  when  its  length  ii  about  one-ieooad 
of  arc.  Ai  tiie  rotation  carries  it  forthsr  on  the 
disc,  it  nadnally  increases  in  size,  untd,  wlwa  on 
the  meiiflfan,  it  subtends  an  angle  atoppontlott  ol 
15  seconds.  The  smaller  spots  and  maddngs^  o( 
eonrae,  beoome  most  oonspioooas  when  mm  the 
meiidiaB  of  the  disQ. 

Tha  visibility  of  ob  jeote  depends  vety-  nnch, 
also,  on  the  condition  of  tha  seeing^  Sometimei 
the  smaller  spots  are  invisible  for  we^  ''"^A 
because  the  seeing  is  not  good  enough  wt^lkmtM 
optical  power,  and  not  because  therehas  been  snv 
radical  change  on  the  surface  of  the  pbuiet  In 
distance  from  the  Earth  is  anodier  impottint 
element  in  modifying  the  appearance  of  pheno- 
mena. After  conjunction,  ths  great  Eqoatoxisl 
Belt  and  Bed  Spot  are  first  seen  and,  as  tae  Earth 


paii^  unMP'tba 'tiaM*'of  onMiilton^ 
f  saiai#gf  ^iJlimusBSiia  is  nirtlesiMs 


the*g«rteit 
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were  fi»t  begun*  with  tb»'  CUmbo  Be- 
^  oo^tfaa  maskuiga  o£^tlia*diai(  eoHHeiaUs 
aksn-plaevin  its  apusasaasa  strdittr- 
Bufc  in  iilisiijg.  lihiittnaflUT^  ^" 
of  the  plaaat  from  th»*  earth,  varislile 
seeifig,  or  other  canae^  have-  tieen  alow  and 
gradual. 

The  most  noticeable  change  has  taken  plaoe  in  bdi 
No.  3  situated  &'  north  of  the  eooator.  This  belt, 
which  was  not  conspicuous  in  1879,  mdoillyin- 
cxeasedin  width  and  distiaotness  in.  1880,  until  at 
thenressBttfane  itswidthiBahont2*r  of  an^aad 
of  the  same  cohmr  aa  tha  e^— tnriil  billi-Tit., 
reddidi  tarown^ 

TheeqaaAtttal^ittion  sitnatad  lietawu  mmmi 
outline  of  iitb4^SbaMh%^hmbmmmmmo 
conddirahle^ehMBgei  but  the  maamim  oMMsU 
havaxwtaBaittily^arM^n'Width  crlaftitndkteiig 
thepaat  t^rasMmpesitionff. 

The  gftat  BMI^iSpot,  a  oemniibuuMsatiftitW 

in  a  small  tstoaosML  is  aHeaad^toiiafvmalitiaUy 
changed  in  lengm^Bing  IffTS^  and  again  in  18S0 ; 
but  numerous  micrometer  measurements-  do  not 
confirm  this  statement. 

The  following  are  the  mean  results,  redooed  to 
the  mean  distauoe. 
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These  numbem  indicate  a  small  poanbie  dia- 
of  the  oentre  in  latitude,  hut  it  weold 


jxtpheb. 

By  Prof.   a»  W.    Houoh,    Director  Dearborn 
Observatory.* 

DITBING  the  preeentoppoeitiott  «f  Jupiter,  tiie 
discexhibile  a  vaiiely  of  phenomena  of  in* 
lesest  to  the  practical  astronomer. 

AlUiongh  this  planet  has  receiTsed  a  good  deal  of 
attention  during  the  past  century,  yet  but  few  new 
foots  have  been  added  with  reaaird  to  its  physical 
aspect,  since  the  time  of  Sir  William  Herschel. 

It  appears  to  be  the  generally-accepted  idea  that 
its  sunace  is  subject  to  sudden  and  extraordinary 
chuiges,  sometimes  aoeompltohed  in  a  few  days  or 
even  a  few  hours.  New  belts  are  alleged  to  have 
been  formed  or  to  have  disappeared  in  tha  course 
of  an  hour  or  two. 

We  believe  conolutions  of  this  kind  have  been  too 
hastily  drawn  from  the  observationB. 

Owmg  to  the  rapid  rotation  of  Jupiter,  the 
vaiioue  spots  and  marMngs  foUovi:  each  other  so 
dooelytikatone  might  readUy  imagine  that  what 
he  saw  was  subject  to  change  under  his  eye. 

The  great  Bed  Spot,  which  has  been  an  object  ol 


*Froia  Soienoe, 


be  premature  to  assune  suoh  to  be  the  < 

The  colour  of  the  spot  is  reddish«>brown ;  how- 
ever, when  the  seeing  is  unusaaily  good,  it  appean 
almost  a  Ught  pink. 

The  oval«>BhBped  white  apots,  a  number  of  wkidi 
were  observed  m  1880,  are  quite  numerous  at  the 
present  time.  They  are  about  one  second  of  arc 
m  lengthy  and  are  genaraily  di£Snuit  objests  to 
observe. 

The  following  spots  lutve  been  seen  <m  belt 
No.  6.  Latitude  9*6"  to  12-6".  They  pass  ths 
meridian  of  Ji^iter  after  the  great  Bed  Spot  is 
follows : 

h.       h.        h.        h.       h.        h.        h.      h. 
+  2.8  +  3.0  +  3.3  +  4.0  4-  4.7  +  6.2  +  6.6  +  5.8 

There  are  also  two  white  spots — more  easOy  seen 
—near  the  great  Bed  Spot,  in  latitude  9*6^  and 
longitude  Oh.  S6m.  and  +  Oh.  24m. 

The  two  Whita  Spots  siteated  in  latitude  3-0" 
south  of  the  equator,  whioh  wen  dtasarved  in  1879 
and  1880,  were  fint  seen  thia  yeavon  July  22nd. 
They  appear  to  make  a  complete  resiointion  around 
the  plaiiet  in  about  forty-five  di^a»  ^uresponding 
to  a  rotation  period  of  9h.  60m»  9aeew 

'Dieee  spots,  whiofr.are  both  oceassonally  seen  st 
the  same  time,  appose  to  be  fixed  nslaAively  to  each 
other. 

The  difference  oMongitiide  wa>  measured  with 
the  micrometer  as  foHowa:— > 
1880. 
July  24,  +  23-5in. 
Nov.    8,  +  22'6m. 

1881. 
July  22,  +  27-6m. 
Nov.  28,  +  27-6BI. 
Dec.  10,  -f  230m. 

The!  fact  that  they  have  mamtained  far  a  year 
and  a  half  the  same  relative  positioB,  and  atths 
same  time  apparency  drifted  with  a  valoeity  ef 
over  260  miles  per  hour,  would  seem  to  dispcws 
the  old  theory  that  they  are  ahmdalloatiBgiitbs 
atmosphere  of  the  planet. 

From  observatioaa  made  dating  tha  ] 
oppotitio]^  it  is  prohaUa  that  all  the 
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between  the  two  margins  of  tke  oqaatonal  belt, 
wImUmt  in  the  fonn  of  wbite  spots  or  dark  ones, 
nofcs  with  the  same  relooity — yiz. ,  a  period  of 
9h.  Mm.  9seo.  And  it  is  possible  that  the  belt 
Wf  potakes  of  this  motion. 

1%e  rotation  period  of  the  planet,  deduced  from 
oar  obsenrations  on  the  Bed  Spot,  made  in  1879_and 
1890,  wss  9h.  55ai.  S3'24ec.  +  OOdaec.  */t,  ia 
whm  t  is  the  ntunber  of  days  after  Sept.  25,  1879, 
tiia  ottserrations  dating  I58O  sboiring  that  the 
q>dt  wns  retrogcading  with  an  accelerated  velocity. 

This  formulsB  is  found  to  be  essentially  correct 
for  tba  present  oppoeition. 

The  ''mean*^  period  for  Deo.  14,  1881, 
oompmiDg  an  interyal  of  811  days,  beins 
9b.  65m.  35-80«eo.  from  observatien,  and 
9b.  65m.  35*76eec  from  the  formulra. 

Asmroing  the  rotation  period  as  above,  the  centre 
of  the  spot  has  retrograded  m^re  than  fifty  degrees 
nsoe  bept.  1879,  not  uniformly,  but  with  an 
sooelerated  velocity.  It  seems  diffioult  te  account 
for  this  fact  on  any  known  bypotheaia. 


TEE  THEORY  OF  THE  GAS-ENGINE. 

AT  the  meeting  of  the  Institution  of  Civil  (Engi- 
AMBB  bald  kat  wae^  a  {MM,  by  J|(^^ 


Otek,  was  aead,  <*On  the 'theory' of  the  Gm 
Sigiae."  The  pfadicalpioblam  of  the  conversion 
dheaiii^  OMohanioal  work  had  been  paitialiy 
Bolfed  by  the-staaas-sngiAe ;  but  its  efiioienoy  was 
a> Jew  thatdt  oo«ld  not  be  considered  as  eonsidete 
orfinaL  Hot  air  inthejpMt  had  been  looked  upon 
SI  a  psssible  advance.  O  wing,  however,  to  many 
fstile  attsmpta,  it  had  long  been  deamed  uaeloss 
toleakin  that  dixaotion  for  better jreeults.  The 
fmt|nogiBBa  made  in  recent  years  with  the  gas- 
sogiaef  from  thastate  of  an  intesesting  bat  farouble- 
KMW  toy  to  a  nraotioal  poweff  ul  rival  of  the 
Blssia«aagina,  had  shown  that  air  might,  after  all, 
bsthtahial  motive  power  of  the  future.  Thsee 
diftinot  typae  of  gas-engines  had  bean  .proposed  :— 
1.  An  engine  drawing  into  the  cylinder  gas  and 
sir  at  ataoMpherio  pcesanre  for  a  iK>rtion  of  its 
itroke,  enttinjg  off  oommunication  vrith  the  outer 
stnesphere,  and  immediately  igniting  .the  mixture, 
the  piston  being-pushed  forward  by  the  pressure  of 
ihs  igniled  gases  during  the  lemainder  of  its 
The  inatroke  dieoharged  the  produotaof 


2.  An  engine  in  which  a  mixture  of  gas  and 
six  was  dsawn  into  a^ump,  and  was  discharged  by 
tte  return  itiake  into  a  reservoir  in  &  state  of  oom- 
pieinon.  From  the  reservoir  the  mixture  enteaed 
scyhndar,  being  i^cnited aa  it  enteiad,  and  without 
aeiaiweseQra,  but  simply  inoosased  in  voIuom, 
sad  following  the  pialon  as  it  moved  forward,  the 
letQZB  slioka  discharged  the  products  of  eomtrae- 
tibn. 

3.  An  engine  in  whi^  a  mixture  of  gaa  and 
sir  wasaonqweesed  or  intaroduoed  under  compres- 
nan  into  a  ey  linder,  or  apace  at  the  end  of  a  cylin- 
dsr,  andtfaen' ignited  vrnile  the  volume  remained 
coaslantand  the  psessure  voae.  Under  this  pree< 
nre  the  piston  moved  forward  and  the  return 
itmfce  diirhaTged  the  exhaust. 

Types   1   and  3  wete   explosion- engines,  the 

vstane  of  tiie  mixlure  reassning  oonetant  while 

Am  pieesnie   inemasad.     Type  2  was  a  gradual 

cowbustkm-enaine,  in  which  the  pressure  was 

eoMtant  but  the  volume  increased.    CkJoulating 

tiie  power   to  be   obtained  from  each  of   these 

Bstheds,  Buppoeittg  no  loss  of  heat  to  the  cyUnder, 

itwis  feand  that  an  engine  of  type  1  using  100 

Wst  uxdfts,  woold  convert  21  units  into  mechanical 

vwk;  in  fjpe  :£,  36  units ;  and  in  type  S,  45  unite. 

'Sk»  grsat  advwotege  of  compiession  was  eUarly 

Mby  the  aioiple operation  of  compfessing before 

teing,  the  laal  engine  giving  for  the  same  ex* 

pmdiknre  of  heat  2*1  times  as  much  work  as  the 

m.   In  any  gaa-engine,  oompressing  before  igni* 

tioe,  ignittag  at  constant  volume  and  expanding 

to  the  same  volume  as  before  ignition,  the  possible 

^  D  wsa  datannined  by  the  atmo^>heric  absolute 

tanpsrsture  T^,  and  the  absolute  tempf  ratuse  after 

onpfsssion,  T;  and  it  was  D  =  T-T*  /  T,  what- 

WW  Might  be  the  maximum  temperature  alter 

^■iioiL    Inereaaing  the  temperature  of  ignitian 

Bwmsed  the  power  of  the  engine,  but  did  not 

■SBs^  oomvetaiaa  of  a  gieatmr  portion  of  heat 

^iroik.    That  was,  the  possible  duty  of  the 

■j^ewas  4atermined  lolehr  by  the  amount  of 

(■sipiaBsiiia  bufuie  ignition.    Oompression  oMde  it 

gMe  to  obtain  item  heated  air  a  great  amount 

m^wtdL  with  bat  a  email  movement  of  piston,  the 

"^^     ehone  gifiag  greater  pressures  and  thus 

(the power  a^veh>ped  more  machanioaUy 

—    hsBJng  the  great  di£Eerenoe  produeed 

sitasntTpea  I  and  3  uy  the  simple  dineresioe  in 

■Mydaopsmtian  wtei  theiefwaa  jso  less  of  heat 

■■x^k  the  sidaa  of  .the  cylinder,  the  question 

*■■*  WhiBh  ewpne  in  actual  pcaetiee,  with  the 

*pe  kept  cold  by  wntar,  would  eome  nearest  this 

«My'r   InwWahof  the  enmnaswaold  there  be 

^•iBsller  less  of  heat?     OsBparing  the  two 

••glass,  wUh  eoaal  nunementa  ox  piston,  it  was 

^»«Bd  Ikat  thaMDpc««k»-eBgine^bartha  ad- 


vantage  of  a  lower  average  temperature  and  a 
greater  amount  of  work  done ;  also  of  less  surface 
exposed  to  flame,  and  ooneeqnetttly  it  lost  less  heat 
to  the  cylinder.  Taking  all  the  oironmstanoes  into 
consideration,  it  was  certainly  not  over-estimating 
the  advantage  of  the  oompreuion- engine  taaay, 
that  in  would,  nnder  practical  conditions,  giveior 
a  certain  amount  of  heat  three  times  the  woric  it 
was  possible  to  get  from  an  engine  using  no 
oompression. 

It  was  interesttog  to  calculate  the  amounts  of 
gas  required  bv  the  three  types  under  thesuppoeed 
conditions.  Tkking  the  amount  of  heat  evolved 
by  one  eubio  foot  of  average  ooal  g'f  s  as  equivalent 
to  606,000  foot-pounds,  and  calculating  the  gas 
required  if  all  the  heat  were  converted  into  w«ffk, 
it  was  found  to  be  3*92  cubic  feet  per  h.p.  per 
hour.  Therefore,  the  amounts  of  gas  acquired  by 
the  three  types  of  engines  iroQld  be :  ~ 

1^  a  18r3  oubio  laet  per  H.P.  per>haur. 

If  .109  „  .,  ,. 
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Oompsring  theee  figures  with  results  obtained  in 
praouee  from  the  three  types  of  engine  losing  heat 
through  the  sides  of  the  cylinder,  it  was  asoer- 
taineathat  the  amount  of  gas  aonanmed  was  as 
follows  :— 

Type  1.  Lenoir,  95  cubic  feet  per  I.H.P.  per  hour. 
Hogon,  85  „  „  „ 

II     2.  Beayton,50  „  „  „ 

„     3.  Otto,       20  „  „ 

It  would  be  aaen  that  -^e  oader  of  oeosumption 
was  what  was  required  by  theory.  The  O&to 
engine  converted  about  18  per  cent,  of  the  heat 
used  by  it  into  work,  while  Ihe  Hugon  engiae 
only  converted  3*9  pfor  cent.  Taking  the  loss  of 
heat  to  tbeoylinder  aa  given  by  the  comparison  of 
the  adiabatio  line  of  fall  of  temperature  with  the 
actual  •Hne  of  fall  as  ahown  on  the  indicator  dia- 
gram, it  appeared  muoh  lass  than  rediv  was 
the  case,  as  shown  by  the  gas  aonsamed  by  the 
engine.  The  maximum  preaiure  produoed  was 
much  less  than  would  be  expected  from  the  amount 
of  gas  present  j  this  was  due  to  the  Hmitiiig  tffeot 
of  chemical  dissociation.  The  gae-engiae  pre- 
sented a  more  oomptioated  problem  tiuuk  a  hot-air 
engine  using  air  heated  to  the  same  degree. 
Aaalysing  the  disposal  of  100  heat-units  by  Clerk's 
giis- engine,  it  was  found  to  convert  17*8  into 
work,  to  discharge  29 -3  with  the  exhaust  gases, 
and  to  lose  to  the  sides  of  the  cylioder  and  piston 
52*9  units.   About  one  half  of  the  whole  heat  used 

gassed  through  the  cvlinder  and  heating- water. 
t.  Claire  Deville  had  shown  that  water  was  de> 
composed  into  its  constituents  at  a  comparatively 
low  temperature,  considerable  decomposition  taking 
place  at  1,200^  Centigrade.  The  cause  of  so  near  an 
approach  to  the  line  of  theoretical  fall,  as  was  shown 
by  the  actual  indicator  diagram,  was  simply  the 
continuous  combination  of  the  dissociated  jgases. 
At  a  maximum  temperature  of  about  1,600*^  Ceati- 
grade,  con^plete  combination  of  the  gases  with 
oxygen  was  impossible,  and  could  only  take  place 
when  the  temperature  fell  low  enough. 

In  calculatmg  the  effioienoy  of  the  gas-engine 
from  its  diagram,  all  previous  observers  had  fallen 
into  error,  through  nerlectiog  the  effects  of  disso- 
ciation, and,  accordingly,  their  results  were  muoh 
too  high.  To  account  for  this  so-called  sustained 
pressure,  Mr.  Otto  had  advanced  the  theorir  that 
inflammation  was  not  complete  when  the  maxi- 
mum pressure  was  attained  at  the  beginning  of 
the  stroke,  but  that  by  a  peculiar  arrangement  of 
strata  he  had  made  it  sradual,  and  continued 
the  spread  of  the  flame  wnue  the  piston  moved  for- 
ward. Mr.  Otto  called  it  slow  combustion.  This 
designatien  seemed  to  the  author  to  be  erroneous ; 
such  an  action  should  rather  be  called  slow  inflam- 
mation. It  existed  in  the  Otto  engine,  but  only 
when  it  was  working  badly,  and  was  attended  with 
great  loss  of  heat  and  power.  This  was  proved  by 
a  diagram,  and  by  certain  considerations  de- 
duced from  Bunsen  and  Mallard's  experiments 
on  the  rates  of  propagation  of  flune  through  com- 
bustible mixtures.  The  oondusion  arrived  at  was 
that  slow  inflammation  was  to  be  avoided  in  the 
gas-engine,  and  that  every  effort  should  be  made 
to  secure  complete  inflammation  at  the  beginning 
of  the  atroke.  The  author  had  found  it  poasible  to 
i|^te  a  whole  mass  in  aay  given  time,  between  the 
umits  of  one-tsnth  and  one-hnndMdth  part  of  a 
second,  by  arranging  the  plan  of  igniticm  so  that 
seme  msiohanioal  dkturhance  by  the  entering 
flame  waa  pennitted.  A  diagaasn  taken  item  the 
Otto  and  Laagen  free-piston  engine,  aa  giwn  in  a 
paper  by  Mr.  r.  W.  Caosal^,  and  an  analysis  of 
hi«  reasoning,  showed  that  the  results  were  misin- 
terpreted, imd  false  conclusions  nrived  at  con- 
eeraing  the  nature  of  an  exploeien.  Mr.  OroMtoy 
eonadeiwrt  that  an  esplesion  of  gas  and  air^  pure 
and  aimple,  aMiet  be  aocompaaied  by  a  n^d  rise 
and  an  almost  iastanteneeus  fall  of  pressure. 
ThiS)  haithought,  was  prof  ed  by  the  diagram,  but 
in  this  statemflnt  thaauthor  aauld  not  aonour. 


From  the  considerations  advanced  in  this  paper, 
it  would  be  seen'ttiat  the  oanse  of  the  comparative 
efficiency  of  the  modem  gaa-engtnes  over  tiie  aid 
Lenoir  Mid  Hugon  type  was  to  be  summed  up  in 
the  one  word  **  compression.'*  Without  oompree- 
sion  before  ignition  an  engiae  could  not  be  pra- 
duced-giving  power  eeonomioally  and  witiismidl 
bulk.  The  mixture  used  might  be  diluted,  air 
might  be  introduced  in  front  til  gas  and  air.  «r  an 
elaborate  system  of  strtttifloation  might  be  adopted, 
but  without  compression  no  good  dSect  would  be 
produced.  The  gas-engine  was,  as  yet,  in  itfi 
mf ancy,  and  many  long  years  of  work  were  neoea- 
sary  before  it  could  rank  with  tiie  staam^'emgine  in 
capacity -for  all  manner  of  uses.  The  time  wauU 
eome  when  -factories,  railways,  and  diips  would  be 
driven  by  eas-enginea  as  efficient  as  any  staaan- 
enginee,  and  mu(m  safer  and  mere  economioal  of 
fuel.  The  steam-ei^gine  converted  so  small  an 
amount  of  the  heat  used  by  it  into  work  that, 
although  it  was  the  glor^  and  the  homyur  of  the 
first  huf  of 'this  century,  it  should  be  a  standing 
reproadi  to  engineers  and  adentists  of  the  pr9BeM 
time,  having  eonstaotly  before  them  the  resesocehes 
of  Mayer  and  Joide. 


ABHBSnW  OF  ZLAT  miTXKGh 
BBLT8. 

THEBfi  are  certain  AtMrspaiicies  in  the  theories 
of  pubiiriied  experiments  relating  to  flat 
drtving-belts  wiiiohreoai^  drewfrom  Mr.  Bobert 
OrimMiaw  the  foUowing^remarks  which  we  take 
from  the  Journal  of  the  rrankhn  Institute. 

The  elements  governing  the  adhesion  of  flat 
driving-belts  to  pulleys  are  pullev  diameter, 
material  and  condition,  and  amount  of  crown ;  are 
of  oontaot,  and  belt  material  and  condition,  width 
and  thiekness,  and  tension.  Bach  of  these  exerts 
an  influence  upon  the  adiiesion;  theee  influenees 
being  modified  and  in  some  eases  neutrahsed,  or 
even  reveieed,  by  the  others.  Of  only  one  of  tiiam 
(arc  of  contact)  it  may  be  said  that  there  are  no 
apparent  contradictions  in  its  action.  In  his  ex- 
periments Mr.  Grimshaw  used  ten  changes  of 
pulley,  ten  of  belts,  three  of  arc,  and  about  ten  of 
tension.  He  employed  pulleys  of  turned  cast  iron, 
wrought  iron,  and  wood,  and  abo  the  same  pulleys 
covered  with  leather  and  rubber  lagging:  theee 
pullers  having  diameters  of  18, 24, 30,  and  3d  inches. 
The  belts  usttd  in  testing  .were  rubbat,  single  and 
double  leather  oak  tanned,  waterproof  ana  fulled, 
and  wire  centres ;  and  canvass  covered  with  compo- 
sition. The  arse  of  contact  were  90%  180*,  and 
270';andthetBasioQafrefm  10  to  100  pounds  per 
inch  of  belt  width.  The  machine  used  for  testing, 
and  which  was  shown  in  part  at  the  meeting,  con- 
sisted of  a  strong  wooden  frame  beaxMg  a  shaft 
2  7. 16  inches  dkmater/  6£t.  loog.  upon  which  ware 
huag  the  pulleys  to  bd  tested— bath  shaft  and 
pulleys  being  held  from  turning. 

At  the  meeting  there  wese  turned  oast  iron  pulleys 
of  18in.  and  36in.  diameter,  and  a  S6in.  '*  taper 
sleeve  "  wooden  pulley.  The  belt  to  be  tested  was 
placed  oentially  upon  the  desired  pulley,  and  one 
end  weighted  with  a  given  amount  per  inch  of 
width,  f^ozoe  is  appUea  at  the  other  end  until  the 
belt  slowly  slips.  The  difference  between  the 
W£ighta  on  each  end  represents  the  amount  of 
friction  of  the  belt  upon  the  puUey,  or  the  grip 
under  the  cltounutanoes.  The  tension  is  appUed 
bv  dead  weights  in  a  cage  ((he  weight  of  the 
clamps  and  the  cage  beiag  allowed  for).  The 
force  to  cause  slipping  is  preferably  applied  by  dead 
weights ;  but  as  m  some  eases  this  is  considturably 
more  Uuia  a  ton,  for  oonvenience  in  saoh  cases  the 
force  ia  applied  by  a  lever  of  the  second  class,  having 
its  f  nlomm  under  the  centre  of  the  shaft  and  its 
point  of  appUcaiion  of  force  to  the  belt  in  a  vertioal 
line  tangent  to  the  pulley  at  the  point  in  the  hori- 
aontal  plana  of  the  shaft.  In  other  words,  lor 
each  pulley  the  short  arm  of  the  lever  was  the 
same  length  as  the  radius  of  the  pullc^y.  The 
dynamometer,  one  of  Fairbanks'  sttndard  traction 
machines,  is  first  tested  by  han^in^  dead  weights 
upon  it,  at  each  division  at  which  it  is  to  be  uaed ; 
and  in  tatting  the  belts  the  mean  of  four  readings 
is  taken;  although  in  many  cases  no  readings  are 
counted  until  th^  are  three  consecutive  ones  alike. 
Aa  the  result  of  aver  900  tests  and  readings  made, 
Mr.  Grimshaw  annonnced  that  the  influence  of 
increased  pulley  diameter  is  always  to  increase  the 
drive :  especially  with  light  tensions.  The  influence 
of  puUey  mat^ial  ia  so  largely  modified  by  the 
other  conditions  that  no  general  rule  can  be  laid 
down  concerning  it.  Tl^  same  is  true  of  belt 
material.  Jacreastng  the  belt  width  does  not 
alwaya  increase  tho'driving  power,  espeoially  with 
thick  belts,,  small  puUeys,  and  light  tensions.  In- 
creasing the  belt  thickness  does  not  alwavs  increase 
the  driving  power,  especially  with  small,  pulleys, 
wide  belts,  and^lig^t  tensionB.  Increasing  the  arc 
of  contact  may  be  said  to  increase  the  drive  in 
every  ease  yet  known.  Inoreasing  the  tension 
increases  the  drive  up  to  a  certain  point,  beyond 
which,  in  many  cases,  no  further  increase  of  tension 
will  cause  any  augmentation  in  the  grip. 
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Bsplying  to  qnestioBi.  Mr.  Grimshtw  said  paper 
belta  were  but  little  used,  by  reason  of  their  great 
stifFaess  and  lack  of  elastioitjr !  &  certaia  degree  of 
elastioit^  being  a  prime  requisite  of  a  belt  in  order 
to  permit  a  difference  in  tension  between  the  two 
sides  by  alternate  elongation  and  contraction.  As 
to  leather  or  rubber,  he  said  that  in  some  situa- 
tions, as  for  instance,  in  dry  places,  leather  was  the 
most  durable ;  while  for  damp  places  rubber  only 
would  answer.  Bubber  was  rapidly  deteriorated 
by  mineral  oils  and  could  not  be  used  for  quarter 
twist  and  crossed  belts. 

Bepljing  to  a  question  whether  the  tests  as  made 
were  of  any  yaluein  determining  the  driving  power 
of  belts  at  high  speeds,  he  said  that  the  conations 
of  friction  were  substantially  the  same,  and  that 
conditions  varied,  so  that  he  oould  not  give  any 
reply  to  any  question  as  to  the  relative  driving 
power  of  dmeient  kinds  of  belts  at  high  speeds, 
without  all  the  conditions  being  stated. 

Mr.  Grimshaw  said  he  had  made  about  200  tests 
of  canvas  belts  under  varying  conditions  with  some 
subrtance  to  increase  the  adhesion,  and  that  its 
tractive  powers  under  the  conditions  of  his  tests 
were  szceptionally  good,  while  it  was  the  strongest 
belt  that  he  had  ever  broken.  Ai  to  the  oblecEon 
that  the  mode  of  testing  was  hardly  the  right  one, 
the  tendency  being,  by  adding  weights  to  both  ends 
of  the  belt,  to  break  it  Mr.Grimshaw  said  that  the 
friction  between  the  belt  and  the  pullev  was  the 
same  as  that  between  the  pulley  and  the  belt ;  that 
the  driving  power  of  any  belt  was  measured  by  the 
difference  between  the  tight  and  the  looee  sides, 
and  that  4he  puUey  got  all  the  difference  in  the 
tension;  it  could  go  nowhere  else.  Ai regards  the 
danger  of  breaking  the  belts— the  tension  possible 
to  put  upon  any  belt  was  determined  by  the 
strength  of  the  lacing  or  other  fastening,  and  that 
for  livings  the  maximum  safe  strain,  as  laid  down 
^y  Briggs  and  Towns,  was  66}  pounds  per  inch 
wide ;  whereas  single  oak  tanned  leather  belting 
broke  at  1,000  pounds  per  inch  of  width.  Hence 
the  method  of  testing  not  only  registered  correctly 
both  the  light  and  the  heav]^  tension,  but  the  differ- 
ence or  gnp,  an4  did  not  induce  artificial  condi- 
•  tions.  it  had  two  certain  practical  conditions  over 
attaching  the  dynamometer  to  the  pulley  rim. 
Attaching  the  oyoamometer  to  the  pulley  rim 
allows  only  as  much  slip  as  the  motion  of  the 
Q»xing  permits  (about  ^in.  in  tiie  present  case) ; 
while  allowing  the  belt  to  slip  gives  a  foot  or  two. 


impress  on  the  beginner  that  he  should  thorougUy 
master  it  at  the  commencement  of  his  practice.  If 
he  does  so  he  will  find  the  estimation  of  the  neces- 
sary exposure  a  comparatively  simple  matter.  In 
changing  one  stop  for  another,  or  one  lens  for 
another,  he  will  have  nothing  to  guess  except  the 
intensity  of  the  light. 

The  method  of  comparing  lenses  is  as  follows  :— 
State  the  ratios  between  the  apertures  of  the 
lenses  and  the  focal  lengths  of  the  lenses  as  frac- 
tions—the aperture  as. the  numerator,  the  focal 
length  as  the  denominator.  Square  the  fractions 
thus  obtained,  and  the  r^ulting  figures  will  give 
the  ratios  of  the  ru>idity.    It  is  usual  to  state  the 

fractions  thus :    -f  -fa  -ix     Thesefractionsrefer 

to  lenses  the  first  of  which  has  an  aperture  one- 
fourth  of  the  focal  length,  the  second  one-twelfth, 
and  the  third  one-fortieth.  We  shall  take  a  prac- 
tical example.  We  are  using  a  portrait-lens  lOin. 
focus,  and  aperture  2^in. ;  that  is,  the  focal 
length  is  four  tunes  the  aperture,  or  we  say  the 

leas  is  working  at  f-^  The  focal  length,  be  it  re- 
membered, is  tiie  distance  between  the  diaphragm 
and  the  ground  glass.  We  now  substitute  a  single 
lens  of  I2in.  focus  with  a  stop  fin.  in  diameter. 
The  aperture  is  now  1  -14  of  the  focal  length.    The 

lens  is  working  at  -£ ,  square  these  two  fractions, 

14  f 

thus:— 

1«      \  16  /  266  ' 

The  rapidity  of  the  lenses  is  as  1-16  te  1-266.  The 
exposure  required  will  therefore  be  as  16  to  256,  or 
as  I  to  16.  Thus,  if  we  had  been  giving  two 
seconds  with  the  portrait  lens,  we  should  have  to 
give  thirty- two  seconds  with  the  single  lens.  If 
the  beginner  will  exercise  himself  in  this  rule  for  a 
litUe  time,  he  will  find  that  he  soon  ^ains  wonder- 
ful facility  in  applying  it,  and  he  will  find  that  it 
gives  him  a  very  great  power  in  estimating  the 
necessary  length  of  exposure.  With  the  same  lens 
and  different  stops  the  rapidity  varies  as  the  square 
of  the  diameter  of  the  stop,  or  as  the  area  of  the 

We  shall  now  fo  rapidly  over  the  different  kinds 
of  lenses  most  in  use,  giving  the  purposes  for 
whidi  each  particular  form  is  best  adapted. 

We  have  first  the  Single  Lens  (Fig.  1) .    It  is  the 


The  Symmetrical  or  Wide  Angle  Bectilinsar 
(Pig.  3)  is  a  slow  lens,  but  takes  in  a  wonderiuUy 
wioe  angle,  so  that  it  is  usetul  for  photogrspisg 
objects  when  it  is  impossible  to  get  the  camera  far 
enough  away  from  them  to  use  the  rapid  recti^ 
linear.    It  is  quite  free  from  distortion. 

The  Portrait  Lens  (Fig.  4)  is  intended  for  por- 
traiture pure  and  simple.  The  utmost  ingenidty 
has  beoi  spent  in  the  case  of  this  lens  to  get  the 
greatest  possible  rapidity,  but  msny  other  sood 
qualities  have  been  sacrificed.  Thus  the  field  is 
round,  the  marginal  definition  bad,  and  there  is 
very  littie  depth  of  focus.  For  its  own  ptrtioolsr 
purpose  it  is,  however,  admirably  adapted.  With 
the  very  rapid  plates  which  can  now  be  had,  it  is 

Suite  possible  to  take  portraits  even  in-doors  with 
bie  rapid  rectilinear  or  even  the  single  lens,  and  we 
would  not  advise  the  beginner  to  purchase  a  por- 
trait lens,  at  least,  at  first. 

There  are  numerous  photographic  lenses  sold 
under  names  different  from  any  ox  the  above,  but 
all  of  them  will  be  found  to  be  very  similar  to  cue 
or  other  of  the  kinds  described. 
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JF  aU  the  appixatui  which  the  photographer 
usee,  there  is  none  of  so  great  importance  as 
the  leas.  With  a  bad  camera  shift  can  be  made, 
and  excellent  work  turned  out,  the  only  drawback 
being  harder  work  and  inconvenience  for  the 
operator ;  but  with  a  bad  or  unsuitable  lens  nothing 
can  be  done.  It  will  be  necessary  to  define  a  few 
technical  terms  continually  applied  to  lenses.  By 
depth  offoem  is  meant  the  power  in  a  lens  to  repre- 
sent Bhuply  objects  both  near  and  far  from  the 
lens.  The  larger  the  aperture  of  the  lens,  the  less 
the  depth  of  focus.  With  every  lens  is  supplied  a 
•set  of  itops  or  diaphragma.  These  are  simply  plates 
with  holes  of  larger  and  smaller  sizes  in  them, 
which  are  made  to  slip  in  front  of  or  between  the 
Txmibinations  of  a  lens.  The  more  depth  of  focus 
is  required,  the  smaller  a  stop  must  be  used,  and 
consequently  the  slower  the  lens  wiU  be. 

By  width  ofangU  is  meant  the  amount  of  picture 
which  can  be  included.  For  example,  with  a 
camera  placed  in  a  certain  position  and  pointed  to 
a  row  of  houses,  one  lens  will  include  pcohaps  two 
houses,  another  four. 

Diitortion  is  a  fault  met  with  in  photographic 
leoaee.  It  causes  straight  lines  near  the  sides  of  the 
object  to  be  represented  by  curved  lines  in  the 
image.  Flatness  ofJUld  is  the  quality  in  a  lens  of 
havmff  the  definition  at  the  edge  of  the  plate  good, 
as  weU  as  that  at  the  centre. 

Th&  focus  -or,  more  strictiy  speaking,  the  focal 
length— ot  a  lens  is  the  diitanoe  between  the  lens 
and  the  ground-glass  when  the  image  ii  sharply 
f  ocussed.  In  a  single  lens  the  measurement  is  taken 
-from  the  centre  of  the  lens.  With  compound  lenses 
■  it  is  near  enough  to  measure  from  the  diaphragm 
'to  the  ground  glass. 

The  aperture  in  a  lens  is  the  diameter  of  the  stop 
-  ordiaf&agm,  or,  where  none  is  used,  of  the  actual 
'lenses.    The  rapidity  does  not  require  to  be  de- 
^Aned.  but  we  propose  to  explain  the  factors  which 
regulate  it.    Every  lens  is  different  in  rapidity 
from  others  of  anouier  form,  and  each  lens  nas  a 
number  of  diaphnurais  varying  its  rapidity,  so  that 
at  first  sight  it  might  appear  a  difficult  task  to  put 
a  value  on  the  rapidibr  of  a  lens  using  any  par- 
ticular diaphragm.    The  law  which  governs  the 
rapipity  of  lenses  is,  however,  so  very  simple  that 
its  application  is  most  easy,  and  we  would  try  to 
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one  with  which  we  should  recommend  the  be- 
ginner to  provide  himself,  as  it  is  the  simplest 
form  of  lens,  and  is  also  tiie  most  generally  useful. 
It  is  fairlv  rapid,  has  a  fairly  large  angle,  and 
gives  wonaerful  definition  and  depth  of  focus.  Its 
only  drawback  is  that  it  gives  slight  distortion.  If, 
for  example,  it  be  attempted  to  photograph  a  build- 
ing of  large  size  with  it,  the  boundary  lines  will 
appear  i^htiy  curved,  and  the  building  will 
appear  barrel -shaped. 

The  Bapid  Bectflioear  or  Bapid  SymnuBtncal 
(Fig.  2)  is  one  of  the  most  useful  lenses.  It  is  very 
rapid,  and  one  should  be  purchased  when  the 
photographer  has  so  far  advanced  as  to  wish  to  at- 
tempt instantaneous  effects.  It  gives  no  distortion, 
and  about  the  same  angle  as  the  single  lens. 


ODD  WAYS  OF  MELTINO  lEOH* 

THBBE  is  probably  as  much  reason  for  ohaugei 
in  the  plan  of  melting  iron  as  there  ii  in 

moulding  jobbing  work.    Melters  will  sometbiss  i 
get  nervous  at  being  ordered  to  charge  up  tiisu 

Supola  in  as  many  dfiferent  ways  as  there  m  days  i 
in  the  week.  A  foreman  that  underetaadshu  bum- 
ness  very  seldom  lays  out  a  system,  or  a  table  of 
charges,  for  his  melter  to  foUow  day  after  day  in  a 
regular  jobbing-shop.  The  foreman  may  have 
VMious  reasons  for  wanting  his  melter  to  make  hSl 

these  changes.    To-day  he  may  want  the  cupola  to  j 
melt  extra  f  astduring  the  first  of  the  heat,  and  slowly 

after  some  heavy  casting  is  poured,  in  order  to  have  z 

melted  iron  to  feed  with.    To-morrow,  seemg  ttat  j 

some  moulder  will  not  get  ready  in  season,  tbu  i 

order  may  be  reversed.    As  he  does  not  wwat  to  rj 

keep  his  men  late  when  it  can  be  avoided,  he  ortsrs  i 

the  cupola  charged,  so  that  the  men  havmg  smsU  .j 

work  ^  be  pouring  off  while  the  large  oas^  u  l 

being   got   ready.    This   casting,    that,  perhaps,  ?i 

weighs  live  tons,  may  not  be  ^ck  ia  "jy^^^  '• 

parte,  so  as  to  require  much  feedmg,  and  the  bottom  ^^ 

can  be  dropped  soon  after  it  is  poured.    In  tins  way  ^ 

the  only  moulders  kept  late  are  the  ones  that  w««e  rr^ 

going  to   keep  the  whole   shop's   crew  bdund,  t, 

w^,  for  a  shop  that  pays  overtime,  would  be  «•  ^ 

pensive,  and  in  any  case,  is  not  pleasant  for  the  5., 

On  some  days  the  shop-floor  may  be  covered  ^itt  ..  g 
a  class  of  work  that  is  better  for  being  poured  Witt  i^, 
dull  iron,  and  the  next  day  the  work  m»y  ^«f£  ** 
as  to  require  very  hot  iron.  Again,  ^there  wUl  be  ^ 
heavy  andUghtcastings,reqmring entirely diff«mt  .^ 
srades  of  iron  ;  and  to  compUcate  matters  the  fore-  ,jj 
man,-  if  an  observing  man,  wlU  see  that  the  brand  ^ 
ofironianotofthesamegradeaathe^car-losd-  ^^ 
All  of  the  above  causes,  to  which  oould  be  added  .;, 
quality  of  fuel,  sometimes  make  a  thoughtfoi 
foreman  think  of  a  string  tied  fuU  of  knots. 

I  will  try  and  show  in  this,  two  of  the  many 

Slans  that  may  be  adopted  to  meet  different  coo- 
itions  that  may  be  new  to  some.    One  is  for  melt- 
ing  special  grades  of  iron,  and  the  othwtoretsm  ,^ 
tiie  bed  in  a  cupola  after  melting  *.heat  to  a 
break-down  job,  or  for  a  piece  of  oaating  that  is  ^^ 
wanted  in  a  hurry.  ,    « •!, 

I  worked  once  in  a  rolling  mill  company  s^^ 
foundry,  and  sometimes  when  every  thing  wis 
about  poured  off,  there  could  in  the  distance  be  ^• 
seen  some  one  of  the  managers  running  towsxos  ^  § 
the  foundry,  as  if  he  meant  busineas.  Our  191M-  A 
ance  of  the  cause  of  his  haste  would  soon  be  en«  ;^« 
lightened  by  seeing  a  team,  or  some  men  hnngiag  ^1 
a  pattern.  This  pattern  would  be  given  to  some 
competent  moulder,  and  two  or  three  w"^  ,^ 
moulders  would  be  retained  to  help  him.  By  thii  ^^ 
time  all  the  moulds  are  poured  off  and  tt*®^*"*??*  ^^ 
man  has  received  instruction  not  to  drop  the  dot-  /^i 
torn,  but  to  prepare  it  to  melt  iron  again  m  WS  s^ 
course  of  three  or  four  hours.  The  way  to  do  thii  ♦si 
is  as  follows:  Leave  the  blast  on  until  you  are  «««*^« 
all  the  iron  in  the  cupola  is  melted,  and  instead  m  <t| 
dropping  the  bottom  knock  out  the  front  hreast|  i;ij| 
and  with  a  bent  hook  puU  out  aU  the  chnkermg^Ji, 
ooke  or  ooal  and  iron  cmder  that  can  be  felt  of  v^ 
seen.  Then  fill  up  the  breast-hole  with  loose  Ba&d|  >^ 
and  every  6  or  10  minutes  take  away  the  sand  sad  .1^ 
pull  out  again  whatever  dinkere  or  iron  oindiit'ij,| 
will  have  formed,  repeating  the  operation  for  tts  »sj, 
first  half -hour  or  so,  until  you  are  sure  that  ^J^^ 
droppings  of  iron  and  clinkers  are  pulled  out.  Aitsr .  )^ 
this,  every  half -hour  or  so  will  be  suilioienUy  oroo  ^.^ 
to  clean  the  bottom  out.  The  stopping  up  of  the  ;^ 
breast  every  time  the  dinkers  are  deared  »»*  5^t^ 
done  to  prevent  the  fuel  from  burning  away,  «»!i^., 
also  to  keep  the  clinkers  and  droppings  of  vm,,^ 
from  being  chiUed  with  the  air.  v/ 

After  the  cupola  is  well  cleaned  out,  there  should  ^ ' 
be  some  fuel  shovelled  in,  so  as  to  freahen  up  and    ^ 
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keep  the  fire  in  good  buming  conditioB.  When  tlie 
mooldert  have  their  monld  or  monlde  abont  ready, 
tiien  make  up  the  breast  as  nsoal,  and  shovel  in  the 
fuel  for  a  bed,  tiie  same  height  as  for  a  regular 
hast  After  it  gets  to  boming,  oharge  up  the  iron 
winted,  put  on  the  blast,  and  you  will  soon  have 
your  ci^la  melUng  iron  again.  The  first  two  or 
three  hundred  of  iron  is  generally  dull,  and  some- 
tiffles  will  have  to  be  poured  into  a  pig-bed.  After 
this  the  iron  will  oome  hot  enough  for  ordinary 

OMtlDg. 

The  question  of  how  large  a  heat  a  cupola  run  in 
this  way  would  melt  oould  not  be  better  answered 
than  by  the  foUowins :  One  moniing  early,  two  or 
three  men  were  ealled  upon  to  mould  up  a  piece  of 
Dtohinery  for  a  repair  Job.  The  melteis  and 
helpers  were  called  to  the  shop  to  get  the  cupola 
readr  aa  aoon  aa  poasible.  The  caatuig,  the  weight 
of  wmxib.  waa  about  2,500  pounda,  waa  poured  about 
eleren  o'clock  in  the  momine.  The  iron  waa  all 
hlown  down,  the  breaat  knocked  out,  and  the  cupola 
treated  aa  aboTe  deaoribed,  untU  the  time  for  the 
legnlar  afternoon  heata,  which  wereneTerleaa  than 
12  tons.  The  blaat  was  again  put  on,  and  after  the 
first  few  hundred  pounds,  the  iron  waa  aa  good  and 
uhot  aa  uauaL  The  time  that  the  cupola  was  held 
from  one  heat  to  another  was  about  four  hours. 
I^  aise  of  thia  cupola  waa  a  five-foot  aheU. 

To  prevent  the  mixing  of  different  grades  of 
iron,  when  melted  at  one  heat,  has  been  the  oauae 
of  a  deal  of  thought  and  many  experimenta  with 
fonndryman..  I  jnow  of  a  foundry  owner  who 
makea  a  praotiQe  of  melting  only  one  grade  of  iron 
at  a  time.  If  he  haa  a  roll  to  oaat,  he  will  onlv 
diarge  up  the  iron  weighed  off  for  it.  The  blast  will 
thm  be  put  on  and  all  the  iron  in  the  cupola 
matted  and  tapped  out.  The  blaat  ia  then  atopped 
tsd  tiie  bed  renewed  with  coke.  Another  graae  of 
iroa  is  then  charged  up  and  all  melted  down.  I 
nmember  one  day  hia  making  three  distinct  blow- 
oati  dnnng  the  aame  heat  The  firat  waa  about 
7,000  pounda  for  a  roll ;  the  aeoond,  about  2,000  for 
nft  work,  and  the  third  waa  common  iron  to  finish 
off  a  heat  of  about  eight  tone.  The  aize  of  the 
opola  that  thia  waa  done  in  waa  about  a  4ft.  Gin. 
iheU.  Thia  aame  gentleman  haa  a  reputation  for 
tanung  out  caatinga  of  the  grade  of  iron  wanted, 
ladit  la  owing  to  no  more  nor  leaa  than  the  way  he 
ohuges  up  hia  cupola,  and  in  being  partioulajr  in 
(^  Bizinff  and  selection  of  hia  iron.  The  objection 
totldiatVIeof  melting  ia  that  there  ia  a  little  more 
eakeused,  and  it  takea  from  half  an  hour  to  one 
boor  longer  to  ran  a  heat  off. 

Itseama  almost  an  impoaaibility  to  run  a  atraight 

ba^  when  there  are  two  or  three  different  gradea 

ol  iron  to  melt,  without  having  them  mix  more  or 

h^  and  the  less  the  weighta  of  the  different  gradea 

to  be  melted  the  more  will  they  be  liable  to  mix. 

ForeiaB^e:  Charge  aa  ordinary  cupola  with  a 

ngakt  oharge  of  a  apedal  grade  of  ircm,  with  the 

■ni  oharge  of  fuel  on  top,  and  ao  on,  charging 

lith  distinct  grades  of  iron.    Aa  the  gradea  of  iron 

BilL  pour  some  caatinga,  the  weisht  of   which 

iodd  not  be  leas  than  60  pounds.    OnthefoUow- 

'ag  day  melt  the  apedal  gradea  of  iron  by  them* 

tdrei,  and  pour  some  caatinga,  and  then  compare 

tbrannara  and  gates,  and  you  will  aee  that  there 

Bidllacance. 

U BMMKallT known  that  hard  iron  will  melt 

MMr  than  aoft  iron,  and  moat  f oundrymen,  when 

aakiDgaoaatingof  hard  iron,  have  the  hard  iron 

(boed  flrst|  to  make  aure  of  having  the  caating  of 

(OM,  sound  iron  and  of  the  grade  wanted.    Ifthqr 

Im  soft  iron  to  ran,  it  ia  generally  charged  on  the 

top  of  the  hard  iron.    This  is  a  plan  that  I  do  not 

dffiji  apnove  of,  aa  there  are  alwava  more  or  leas 

9BM0I  any  grades  or  charges  of  iron  left  re- 

BauBs  among  the  fuel  and  on  the  bottom  and 

^01  aeapola,  and  which  will  affect  two  or  three 

teehargea. 

i  plan  that  I  find  to  work  welL  when  there  are 

«odarges  ol  soft  iron  wanted,  IS  to  melt  the  hard 

BBlat;  then,  inatead  of  putting  the  aoft  iron 

mlj  on  the  top  of  the  hard  iron,  I  charge  about 

Jvoeurgea  of  common  iron — either  aoft  or  hard. 

ytop  of  theae  ehargea  the  aoft  iron  will  be 

wpi  After,  as  I  think,  all  the  hard  iron  ia 

fn,  thsa  the  common  ia  tapped  out  unttL  by 

^«nmb«of  ladles  carried  off,  I  think  it  ia  all 

taU.  At  thia  point  the  aoft  caatinga  are  poured 

y«H  to  the  degree  of  aof  tneaa  wanted.    The 

atat  entiiig  fraoted,  if  there  have  been  three 

I  IJ^of  soft  iron  charged,  should  be  taken  from 

1  ^hthoo^  to  be  the  nuddle  or  second  charge. 

I  .'^*>M  essea  where  I  have  only  a  email  amount 

\    ?7  "^ivoB  wanted,  I  charge  up  the  aoft  iron 

I  *■*  top  of  the  bed,  which  ahoufd  be  burning 

^jMad  Aoold  not  have  in  as  much  fuel  by  from 

I  r;*^^M  for  ordinary  heata.    Thia  iron  will  be 

laatiQaoiiahalf-hourtoone  hour  before  any 

l^Q^cfairgea  of  iron  are  put  in,  and  when 

«K nidy  to  have  the  reat  of  the  ehargea  put  in, 

f^lJU  Out  e^rge  of  fuel  (that  whi(£  ia  placed 

°^tt  lb  first  and  aeoond  ehargea  of  iron)  a 

!V  aV**  ^'"'^  Isrger  than  usual  as  the  bed 

S  *^T*'  ^/  ^^  meana  the  large  charge  of 

?"^^|dBcertfme  to  get  hot  enough  to  melt 

i'S^^^^ xron,  and  when  the  firstcharge 

**>  «md,  the  second,  or  large  charge  of 


fuel,  will  come  down  and  raise  the  bed  up  to  the 

r roper  height  to  run  the  balance  of  the  heat  off. 
have  by  this  plan  charged  hard  iron  on  the  top  of 
soft  iron. 

When  not  taking  out  the  soft  iron  too  closely  to 
the  amount  ohargmi  up,  the  castings  have  been  as 
soft  aa  if  the  hard  iron  had  never  been  charged  op. 
It  lain  having  onlyamall  ouantitiea  of  different 
gradea  of  iron  to  melt,  that  there  is  serious  trouble 
with  their  mixing  together.  With  large  quantitiea 
there  ia  more  chimce  of  having  caatinga  the  ^rade 
wanted,  but  even  then  the  melter  muat  uae  ludg* 
ment  in  aeeing  that  the  iron  ia  charged  aa  it  ahould 
be,  and  the  f oremman  should  be  watchful,  so  as  to 
know  that  the  iron  is  taken  away  from  the  cupola 
as  the  grades  melt  or  come  down.  There  is  nothing 
about  a  foundry  that  requires  such  changes  in  its 
management  aa  a  jobbing  foundry  cupola. 


SCIENTIFIC  NEWS. 


COMET  a  1882  (Wella)  was  seen  on  the  6th 
\)j  Mr.  J.  Rand  Capron,  in  a  position  be- 
tween Lyra  and  Draoo.  Mr.  Gonlcher,  of 
Downham,  Norfolk,  writes  that  he  has  observed 
it  on  several  nights  sinoe  the  3rd  with  a  lOin. 
mirror,  and  also  with  a  din.  aohromatio. 
Writing  on  the  Ilth,  he  says  it  is  now  abont 
16**  fr^  Veg*  in  ft  Une  towards  the  Pole- 
star.  The  Science  Obeerver  for  March  24th 
ffires  the  elements  and  ephemerides  already 
telegraphed  to  Lord  Crawford,  and  says, 
"it  is  an  exceedingly  pretty  comet,  and 
can  be  seen  with  a  telescope  of  din.  aper- 
ture." Fiof.  Lewis  Boas  says  that  the 
comet  ia  remarkable  for  its  small  perihelion  dis- 
tance and  its  intense  brightneas.  Some  of  the 
observations,  we  learn,  were  made  under  con- 
siderable difficulty,  in  oonsequenoe  of  fogs  and 
clouds.  Only  ten  comets  have  been  known  to 
approach  the  sun  as  closely  aa  the  present  visitor 
to  our  heavens ;  but  acoordinff  to  the  American 
observers,  the  izihabitants  of  the  southern  hemi- 
sphere will  have  the  beat  view,  as,  after  passing 
through  Cepheus,  it  wiU  appear  to  make  an 
abrupt  turn  in  May  towards  the  sun. 

Mr.  Ohristie,  the  Astronomer  Boyal,  has  been 
admitted  a  meml>er  of  the  Olockmakers'  Com- 
pany, in  accordance  with  custom.  At  one 
time,  the  Government  gave  premiums  for  the 
best  chronometers,  but  theae  are  now  made 
so  aocurate  that  a  sufficient  number  are  obtained 
without  the  incentive  of  a  prize.  The  Clock- 
makers'  Company,  however,  still  give  prizes, 
and  the  award  is  made  by  the  Astronomer 
Boyal  in  his  offioial  oapadty. 

The  flint  disc  for  the  great  Lick  telescope  is 
now  on  its  way  to  Alvan  Clark  and  Bon's  works 
to  be  fashioned  into  a  lens.  It  weighs  3741b., 
is  3^in.  in  diameter,  and  over  2Uin.  thick.  The 
meltfaig  and  pouring  occupied  four  days,  and 
tUr^days  were  allowed  for  cooling.  Thue  disc 
of  crown-glass  is  also  oast,  and  is  now  nearlv 
cooled.  £aoh  disc  cost  about  £2,000,  M.  Feu 
having  a  practical  monopoly  of  this  branoh  of 
glass-malong. 

The  Greaham  Lectures  on  Astronomj  will  be 
delivered  by  the  Bev.  E.  Ledger  at  Qresham 
CoUege  on  April  18,  19,  20.  and  21 ;  those  on 
Physic  by  Dr.  Symes  Thompson  on  April  26, 
26,  27,  and  28;  those  on  Geometry  bv  Dean 
Cowie  on  May  2,  3,  4,  and  6 ;  those  on  Divinity 
by  Dean  Burgon  on  May  9,  10,  11,  and  12 ; 
those  on  Bheto^(Mr.  J.  E.  Nixon)  on  May  15, 
16, 17,  and  19 ;  those  on  Law  by  Dr.  Abdy  on 
May  23, 24, 25,  and  26 ;  and  those  on  Musio  by 
Dr.  H.  Wylde  on  May  30,  31,  June  1  and  2. 

Mr.  J.  Baillie  Hamilton's  new  harmonium 
was  need  in  Westminster  Abbey  last  week,  when 
Dr.  Bridge's  oratorio  of  '<  Mount  Moriah"  was 
performed.  Opinions  seem  to  differ  as  to  its 
merits. 

The  Shipwrights*  International  G>mpetitive 
Exhibition  will  be  opened  in  Fishmongers'  BEall 
on  May  2,  the  prizes  being  open  to  all  nations. 
Mr.  ex-Shoiff  Burt  offers  a  prize  of  £50  for  the 
best  system  proposed  for  the  improved  ven- 
tilation of  passenger  vessels. 

Swan's  lamps  of  five  candle -power,  with  a 
portable  battery  of  five  bichromate  oeUs,  are 
recommended  to  photographers  for  work  in  the 
dark  room,  and  also  when  using  ether. 

Mr.  Clement  E.  Stretton  sends  ua  a  copy  of 
his  pamphlet  on  railway  aoddents,  the  second 
edition,  price  Is.,  published  by  Spencer  Bros. 


and  Bussell,  Leicester.  We  need  scarcely  say 
that  it  is  a  dear  and  unbiased  aooouot  of  the 
brake  question  as  it  oonoems  railway  accidents, 
and  in  a  few  days  it  will  be  issued  with  an 
appendix  containing  the  letter  published  on  p. 
109  of  our  last  number,  and  five  sheets  of  dia- 

grams,  two  of  the  Westinghouae  brake,  two  of 
ykes's   signalling   and  interlocking  arrange- 
ments, and  the  brake  efficiency  diagram. 

We  have  received  the  first  number  of  the 
Journal  of  tl  e  Fobtal  Miorocoopical  Qodetr  (1, 
Cambridge-place,  Bath),  a  quarterly  published 
at  If.  It  makes  a  good  start  with  several 
interesting  papers,  and  five  pages  of  litho- 
graphed plates,  some  coloured. 

The  report  of  the  sun*s  behaviour  during  the 
last  quarter  of  1881,  by  M.  Taochini,  shows  a 
continuous  falling  off  in  the  mean  daily  number 
of  protuberances,  from  a  maximum  in  Sep- 
tember. The  increase  of  solar  activity,  however, 
is  shown  by  the  number  of  protuberances  being 
nearly  double  that  of  the  fourth  quarter  in  1880 ; 
their  height  and  extent  havd  increased  verj 
little.  They  figure  in  all  the  zones  (as  in  the 
second  and  third  quarters),  and  the  greatest 
number  are  outside  the  zones  of  the  spots.  Ilia 
spots  and  faoulee  present,  as  in  preceding 
quarters,  two  maxima  between  4^  10^  and 
+  30®,  and  the  faouls  extend  to  higher  lati- 
todas  than  the  ^ts.  The  frequency  of  spots  ia 
always  greater  in  the  northern  hemisphere. 

The  diaappeazance  of  the  sardine  on  the 
French  coast  during  the  last  two  years  (a  zeal 
disaster  for  the  population  of  La  Yemdie)  has 
been  attributed  by  M.  Blavier  to  a  supposed 
displaoement  of  the  Gulf  Stream,  due  to  an  ex- 
oeptional  ice-block  in  Davis  Straits  obstructing 
the  polar  current,  whose  encounter  with  the 
Gulf  Stream  is  the  cause  of  its  bending  towards 
the  French  ooasts.  In  this  oounection,  M.  Brooh 
has  called  attention  to  the  variations  observed^ 
from  time  to  time,  in  the  herring  fishery  on  the 
Norwegian  coast  (chiefly  carried  on  between 
Capes  Lindesnaes  and  Stadt),  a  record  of  whidh 
haa  been  carefully  made  at  Bergen  for  some 
centuries.  Since  1870,  the  herring  haa  failed 
on  the  south-west  coast ;  and  ainoe  1874,  even 
in  the  northern  region;  but  during  the  last 
two  winters,  a  fbw  bands  have  visited  the 
island  of  ^rmo.  It  appears  to  be  made 
out  that  it  is  the  greater  or  less  diatanoe  from 
the  coast  of  the  region  where  the  herring 
finds  its  food  in  summer  and  autunm  (consisting 
of  mvriads  of  small  molluscs,  oruBtaoiaans,  &o. 
forming  banks  and  tingeing  the  water),  that  de- 
termines whether  the  fish  will  come  to  this  ooast 
to  milt.  In  hia  three  years'  exploration  of  the 
North  Atlantic,  Frof .  Sara  obaerved  thoae  banks 
of  animalcules  were  being  displaced  eastward^ 
and  the  recent  reappearance  at  Karmo  seems 
connected  with  this.  The  diapiacement  of  those  ^. 
banks  of  herring- food,  now  east,  now  wast,  i^I^T^ 
doubtless  due  to  variations  in  winds  and  ooean^  ^ 
currents,  and  the  investigation  of  these  lattai 
is  important  both  eoonomioally  and  zoologic^jew  ia 
ally.  -dened 

Invention  has  been  active  of  late  years  in  tha  ^°5P 
matter  of  fire-damp  indicators,  and  a  new  appa-  t^^ 
ratns  bv  a  Belgian,  M.  Body,  is  now  to  be  added  p  ^ 
to  the  list.  It  is  very  simple,  not  requiring  long  '  ' 
and  minute  manipulation,  like  the  Forbes  appa-  Ting 
ratus,  nor  electric  bells  Uke  M.  Monniers.  It  ther 
oonsists  of  a  Caroel  lamp,  the  flame  of  which  is  ives 
protected,  as  in  the  Davy  lamp,  by  wire  gauze  ;  hen 
the  wick,  chemically  prepared  in  a  way  not  yet  ^ 
made  known,  breaks  whenever  the  pronortions  ^ 
of  fire-damp  in  the  air  exceeds  1-23.    The  rup-  \ 

tuze  of  this  wick,  which  is  distinct  from  the  N 

illuminating  wick,  releases  the  detent  of  an 
alarm-clock,  which  then  acta.  The  apparatus , 
placed  at  either  end  of  a  gallery,  thus  indicates 
near  danger,  and  its  source  and  direction. 

An  interesting  memoir  on  German  railway 
carriages  was  lately  read  by  Herr  Wichart  at  a 
meeting  of  railway  engineers  in  Berlin.  There 
there  are  four  prindpiS  types  in  use.  Tha  fijst 
have  in  each  compartment  six  seats,  with 
separate  arms  and  back ;  the  second,  four  sofss 
for  eight  persons ;  the  third,  two  wooden  seats 
for  ten  passengers;  while  the  fourth  have  no 

ts.  it  appears  that  the  average  of  seats  (or 
places)  occupied  is  11*7  per  cent,  in  the  flrst, 
"  2  in  the  second,  22*3  in  the  third,  and  30  in 
the  fourth.  Herr  Wiohert  would  do  away  with 
the  second  class,  and  make  the  3rd  more  com- 
fortable. At  the  end  of  1879  there  were 
some  2,655  carriages  in  Gtwmany  lit  with  gas 
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€mlh« Bot«eh  ^y»t«m.  At  the  e&d  of  1860,  ia 
Braflsi*  alone,  tkeie  were  S,  732  gas-lit  oanrkgee, 
wliile  1,487  were  haying  the  system  applied. 
Henr  Wiohett  affitms  that  the  oost  ie  not  greater 
than  wiUi  onbnary  oil,  and  the  illninination  is 
twiee  as  geed.  In  the  first  jears  of  railwajrs  oa 
ftka  Ooatiasiit,  the  Ptussian  carriages  were  not 
UiaialL  and  in  1844  the  king  called  the  atten- 
tion of  Uie  oompaiiies  to  this  defect,  which  was 
onljsapplied  two  jears  later.  To-daj,  Germany 
may  boast  (ihe  aaihor  says)  of  having  the  b^st- 
Ut  oattiages  in  the  world. 

Itia  a  familiar  fact  that  the  glass  discs  of 
Holti  maebmes  baoome  rapidly  inactive ;  and, 
for  remedy,  the  disc  is  ejated  with  an  insulating 
yanish,  or  inclosed  in  a  glass  cover  and  sor- 
roimded  With  petroldom  vapour,  and  so  on. 
Fkof .  Manmgoni  has  lately  nit  npon  a  device, 
whftdi  he  tbmks  superior  to  others.  In  his 
TMHtise  on  Electricity,  JenMa  snys  that  a  glass- 
rod,  Which,  because  of  surface-oonductiv^, 
ia  aiot  a  good  insulator,  will  acquire  this  quality 
if  immersed  24  hours  in  distilled  water,  and 
aBowed  to  dry  for  the  same  time  without  being 
rtiUbdd  with  anything.  Prof.  Marangoni 
tcoatedthe  taming  discs  of  his  Holtz  machines 
thofi  aad  f (mod  that  tbey  immediately  recovered 
thdr  ma;rimnm  activity.  True,  the  activity 
deonaaes,  but  the  same  thing  happens  with 
ytfulBhed  discs.  Hence,  it  is  easier  and  less 
fltipMirtre  to  have  Teoourse  to  the  dlitiUfed 
water. 

Xheabflolate  tenacity  and  oondooUng  power 
at  phosphor-bronze  wire  have  of  late  been 
tliofoiigoly  investigated  by  the  German  Tele- 
graph authorities,  who  have,  from  the  out- 
Bet*  fattMired  the  use  of  this  wire  for  their  ex^ 
tcnnve  aonal  tel^hoae  lioes.  The  results  of 
the  inqoiry  (given  in  the  Eleetrotechn,  Ztitsch.) 
are  adverse  to  the  wise,  and  the  aaihoritiea  have 
raaolyed  meanwhile  not  to  make  itager  use  of  it. 

The  FVeadi  (atovemment  has  viewed  lai^nr- 
■bly  a  proposal  made  by  M.  Nieole,  to  ereet, 
over  the  r«uns  of  the  Palace  of  St.  Oload,  a 
Gbcjfital  Palace  siaular  to  that  at  Sydenham. 

*Shb  Bett<dier  telephone  (desciibed  in  the 
Qetman -Jbtfma/  of  Applied  Electricity)  is  chit  fly 
diatinguished  by  the  fact  tbat  the  magnet  is  not, 
as  in  otiier  systems,  fixedly  oonueoted  with  the 
case,  but  by  means  of  screws  and  steel  wires  u 
ireefy  suspended  in  it.  Tbus  the  mag^net  can, 
within  certain  limits,  osoilUte  with  the  mem- 
brane, but  in  opposite  direction.  'When  the 
membrane  is  attracted  there  is  mutual  approach ; 
in  the  other  case  mutual  separation.  Thus  the 
difference  of  approhoh  and  separaiion  is  con- 
siderably greater  than  in  ordinary  telephones, 
and  there  is  a  stronger  inductive  action.  A 
bent  ^»eaking-tube  ia  fixed  over  the  orifice 
of  the  instrnmeot.  The  receiviog  telephone  has 
also  some  distinctive  features. 

\    It  has   been    recently   notioed    by  J|[.   de 
tDhaidofmgt,  that  a  very  sensitive  galvanometer 
*8%  a  telephone  oironic  is  not  affected  by  tiie 
'^oond  oi  a  tuning-fork,  pipe,  or  the  voioe,  so 
^ong  as  the  sound  continues  of  the  same  inten- 
sity;  but  varisitioas   of    the    iatensity  cause 
ddeotion,  and  in  opposite  directioos,  aooordiog 
as  itis  an  increase  or  a  decrease.    The  effect  itt 
most  nmrked  i%hen  the  transmitter  is  affected 
by  a  snort  sound,  as  a  detonation  or  a  body 
lightly  strikiog  the  plate.    H.  de  Ohardonxket 
gives  {Comptes  Eendm)  a  simple  explanation  of 
nese  effects. 

ThexsaUesof  suspennon-bridgesare  generidly 
formed,  it  ia  known,  of  parallel  metaJlic  wires, 
bonndat  intervals  by  wicv  ligatures,  and  equally 
atndnedin  manufacture.  Whatever  the  care 
taken,  however,  it  ia  always  found  that  there  is 
ahout  18  to  20  per  cent,  of  tbe  wires  whose 
work  is  ail.  M.  Amodin  has  conceived  the  idea 
of  twisting  tbe  cables  like  ordinary  cords. 
There  is  a  two-fold  advantage  in  this.  Firet, 
the  resistance  of  a  twisted  cable  is  superior  to 
tiiat  of  an  untwisted  one  of  the  same  oom- 
poBitioa,by  10  or  11  percent.  This  is  proved 
py  recent  experiment  at  Lyons.  Seoondly,  tbe 
interior  vacua  are  reduced  to  a  minimum,  and  il 
the  cable  be  plunged  in  a  semi-liquid  mixture 
which  returns  to  the  solid,  or,  at  least,  pasty 
0tate,  at  ordinary  temperature,  its  form 
will  keep  this  matter  in  the  vacua,  when  the 
temperature  of  summer  would  tend  to  make  it 
flow  out,  and  the  introduction  of  water  is  pre« 
▼ented.  Further,  while  oxidation  may  occur, 
thia,  being  chiefly  on  the  under  surface,  will 
injure  ihe  twisted  cable  less  (the  wires  beibg 


altsrmately  above  and  below)  than  where  the 
injuiy  is  loealised  to  a  certain  nomber  of  wires 
always  the  same. 

It  ia  estimated  that  the  average  cost  of  fur- 
nishing motors,  n-.agaeto- machines,  rejgulators 
of  lenticular  apparatus,  and  the  cost  of  installa- 
tion in  ooxmection  with  2£.  Allard's  scheme  for 
•transforming  42  lightiioases  on  the  French 
Ooast,  will  be  about25,0(K)  francs  per  ligfathouse, 
or  6,250,000  francs  in  all.  A  sum  of  1,760,000 
francs  will  further  be  neoeesary  for  amenoration 
of  certain  lighthouses,  and  special  difficulties  of 
depositing  apparatus  in  lighthouses  on  isolated 
rocks.  Xastly,  the  establishment  of  80  wind- 
signals,  at  60,000  francs  a  lighthouse,  will  cost 
about  1,000,000  francs.  The  grand  total  is 
about  eight  million  francs.  For  annual  main- 
tenance, abevit  7,000  francs  more  will  be 
required  for  each  lighthouse  than  on  the  oil 
system  (tatal  MOjOOaimace). 


LETTl&fiS  TO  IlE  JBBHOB. 


[We  do  not  held  ouraelvu  reJtponaibU  for  (Ae  npinhna  of 
our  c-jrmpondents.  The  Editor  respec{fuUy  repmtB  ihU  all 
eammtmieatiom  should  be  thv^tonmp  as  hriifly  ae  poetVbU.^ 

All  oemmunlemHane  theuld  be  addreamd  to  the  Boi9oa«/f*9 
BffOUSH  UscBAMO,  81,  Thurietoek^eiroetf  Oe/vtinhgesrdem^ 
W,0. 

AU  (JkeqyM  and  Foe^-qfiu  Ordere  to  he  made  liable  to 
J.  Pammobk  Edwjlbds. 

«*  Ji»  order  to  /ecilitate  rtftrmee,  OorrespondentSf  loAan 
speaking  of  any  Letter  previously  inserted,  will  oblige  by 
mentioning  the  number  of  the  Letter f  as  well  as  the  page  on 
m^ieh  U  appears. 

*'  I  would  have  everTone  irrite  vrbat  h«  knoivB,  and  as 
miioh  as  he  kaows,  bat  no  mam  :  MiA  that  not  in  this 
only,  but  in  all  other  aubjeota :  For  auoh  a  parson  may 
have  some  particular  knowledge  and  expmence  of  the 
nature  of  such  a  person  or  suon  a  fountain,  that  as  to 
other  things,  knows  no  more  tlian  what  everf  hody  doas, 
aad  yet  to  keep  a  olntter  with  this  little  pittance  <>f  hia, 
will  nnaertake  to  write  the  whole  body  of  physioka :  a  vice 
from  whence  gtesA  inoonvenienoes  derive  their  ong:inal/' 
— Montaignt^s  Essays. 

•      ■•'♦♦ 

OOttCBT  WBU4S. 

[19912.]— Tms  object  was  found  here  m  the  6in. 
Oooke  equatorial,  with  comet  eyepiece,  on  Thurs- 
day night  (the6th),  just  before  tiie  moon  roee.  The 
poeitioo  was  between  Lyra  and  Draco,  and  nearly 
that  given  in  Sari  Omwford's  eiroular,  No.  60 
(B.  ▲.  Ifih.  28m.  63s^  D.N.  W*  43' ,  Berlin  mid- 
night). Tail  straight,  short,  and  n.p.  ;  small 
condoQsed  nuoleua,  about  equal  to  7th  mag.  star  ; 
object  rather  faint,  as  the  sl^  was  light. 

J.  Bamd  Oapron. 

Guitdown  Observatory,  April  8th. 

[19918.1— A  suFPLEMBXiTABT  Bumber  of  the 
"A.  N.,'^  pabKshed  this  morning,  ceataifis  an 
ephemerisoi  WeUs's  oomet,  furnished  by  two  in- 
dipendent  observers.  The  paths,  as  given  bv 
them,  agree  so  closely,  that  either  of  them  wiU 
probably  serve  for  pieking  up  the  stranger  before 
it  becomes  visible  to  the  naked  eye ;  yet  the  ele- 
ments which  those  gentlemen  adopt  differ  very 
considerably.    For  instance,  one  calculator  adopts 

T  =  1882,  Jane  8-43114,  and  log.  q  8-639626, 

the  other, 

T  =  1882,  June  16-6190,  and  log.  q  9  07186. 

A  third  cofloputer,  in  tbe  same  supplement,  who, 
however,  gives  no  ephemeris,  adopts 

T  »  1882,  June  28*3886,  and  Ug.q  9*40114. 

The  distances,  too,  of  this  comet,  both  from  the 
Barth  aad  the  San,'  differ  very  matenaUy  as  given 
in  the  two  ephemerides  spoken  of ;  perhaps, 
therefore,  it  is  not  out  of  the  way  to  heme  the 
columns  of  the  Enolisb  Mechanic  may  shortly 
contain  an  article  by  the  trustworthy  pen  of 
"  F.B.A.S.,"  setting  forth  the  future  behaviour  of 
the  comet  in  quea^on,  which,  tU  aliqui  volunt, 
promises,  towards  tbe  end  of  May,  to  become  a 
specially  grand  object,  attaining,  indeed,  on  the 
8th  of  June,  a  brightness  5,824  theater  than  it  had 
on  its  discovery  on  the  19th  of  March,  thus  enabl- 
ing it,  at  tbe  end  of  May  aad  the  first  days  of 
June,  to  be  observed  advantageously  during  the 
daytime. 

Chelsea,  lOih  A^ril.  M.  W.  Zialng. 

STAB  MAQinTUPBS-^VrABTJLBTiB  STAB 
i;  UBS^  KAJOBIS. 

[19914.]— I HAVK  very  much  pleasure  in  inform- 
ing *' Opera-glass"  (letter  19861,  p.  60)  how  I 
attempted  determintogthe  magnitudes  of  the  stars 
in  Ursa  Minor  and  Draco.  I  assumed  a.  XXnsB 
Minoiis  as  2*4,  and  from  it  7  of  the  same  constel- 
lation was  rated  as  3*6.  &  JJnm  Minoiis  waa 
ezeloded  as  variable.    The  stars  6  Ursm  IGnoiis, 


and  4  UzasB  Minoris  were  rated  at  4*6  and  50. 
We  thus  haire  :— 

a  XJzsflsMin.  2*4 

^  »  II 

4        „  50 

The  usual  limit  of  magnitude  fbr  mjopera-glsis 
is  7*6  ;  24  Vnm  Minoris  was  rated  6'0. 

Of  course  the  accuracy  of  all  subseqneut  deter- 
minations depends  <m  the  standards.  For  deter- 
mining standards,  the  judgment  can  aloae  be 
used,  aad  if  hedged  by  some  little  experienee,  tbe 
iresuits  wfil  never  differ  half  a  magnitude  from  llis 
truth,  I  believe.  I  cannot  give  tfaestars  Mr.  Bead 
chooses  for  standards ;  one,  I  know,  was  7  Thne 
Minoris,  over  which  we  diilered  half  a  magnitade, 
•xi^  neithar  of  us  coi^  convince  ourselves  iHiieh 
was  wrong.  Bingubtfly  enough,  the  stars  rated 
from  7  ITrseo  Minoris  by  both  of  us,  agreed  quite 
welltoMther.  Bir.  Bead,  I  believe,  neert  deter- 
mined Sie  magnitudes  of  a  eeeond  lot  of  ataia,  and 
used  this  second  sexies,  together  with  his  fbit 
standards,  for  determining  tilie  magnitudes  of  a 
third  set  of  Stan.  Porny  ownpart,  I  prelarrsd 
referring  each  new  star  back  to  my  ortgioal 
standards,  and  usually  did  so,  but  oeeaskMafly 
cheeked  ^e  result  byoompaiiBon  wiUi  stars,  not 
standards,  whose  ma^iitttdes  I  had  already  deter- 
ndned.  Ixl  a  word,  my  method  is  (1)  to  asseme 
certain  magnitudei  for  certain  stars,  and  eaU  theee 
standard  stars ;  (2)  to  determine  from  the  standard 
stars  a  aeties  of  intermediatory  magnitiides ;  (3) 
to  oompare  each  new  star  with  Uie  standards,  aad 
to  check  ^e  restilt,  sometimes  with  the  iatsr^ 
mediatoiy  stars. 

I  think  your  correspondent  will  see  that  great 
accuracy  may  be  thus  obtained.^  If  theitancMrdt 
are  carefully  chosen,  I  cannot  imagine  a  greater 
error  than  0*2  between  any  deteraa^ations  on  dif- 
ferent evenings  The  star  A  is  (^  the  4th  mag.,  sad 
star  B  of  the  4^  magnitude.  .  It  is  quiteeasvto 
assign  to  star  0,  which  is  less  than  A,  bat  blighter 
than  B,  a  magnitude  which  oannel  be  0*2  from  the 
truth.  Mr.  Bead's  method  should  insure  greater 
accuracy,  as  he  would  use  some  star  I)  as  intenne* 
distory  star,  and  assign  a  magnitude  from  A  andD 
if  the  star  was  brighter  than  I>,«r  Band  D  if  the 
star  was  fainter  than  D.  Tour  oorreapaiident  will 
understand  that  I  am  spoiling  aB  this  time  about 
observations  made  with  an  opera-glass.  In  asiag 
the  opera- glass  the  stars  must  be  put  cot  <tf  ^seos. 
and  we  then  have  discs  of  light  to  oomparetaBtead 
of  points :  at  the  same  time  the  effect  of  oolour  on 
the  eye  is  in  a  neat  measure  eBmioated.  It  is 
quite  easy,  vrith  aiittle practice,  to  move  ffcm your 
standard  stars  on  to  the  one  you  are  obserting 
without  altering  tlie  focus.  This  should  be  dene  so 
many  times  as  to  leave  no  doubt  in  Uie  obsenex^i 
mind  as  to  the  relative  brightness  of  the  star  com- 
pared with  his  standards.  The  compariscns  osn 
be  made  with  great  rapidity  after  a  little  praotioe. 
The  determination  of  magmtudes  of  smaU  state  in 
the  opera- glass,  tike  small  stars  in  the  telesoope,  ii 
hopeless,  and  for  all  accurate  purposes  the  range  of 
an  opera- fflass,  I  think^  should  end  at  a  magnitade 
at  iMkst  aoove  the  mintmwn  visible.  For  my  own 
part,  I  like  to  confine  my  obsu'^ivtion  to  the 
region  round  my  standards.  As  I  cmly  do  star 
sequencing  at  intervals,  I  have  several  sets  of 
standards,  whidi  I  am  hopiae  now  to  eosspare 
inter  se.  I  beHeve,  however,  mat  tiia  diffenDSss 
will  affect  the  sequences  throughout,  and  tbas 
allow  a  correction.  I  give  here  tiie  stan  whieh 
accidentally  occur  in  two  of  my  sequences.  The 
first  was  in  February,  1879 ;  the  second  about  the 
same  date  in  1881,  or  two  yean  later.  The  eeeir- 
renceof  the  same  stars  m  both  sequences  was 
quite  accidental,  and  the  standards  of 
were  different :— 


Seq.VI. 

Seq.XXn.  Diff. 

A. 

B. 

A-B. 

30  Oeminorum..  4  9 

4-6 

-0-3 

15  Monoceiotia..  5*2 

4-7 

-05 

13           „         ..61 

4-9 

-0^ 

8            !         ..4-9 

4-5 

-0  4 

aiQuiia  Minoris  6-9 

6-7 

-0-2 

P           „         ..  6-8 

6-5 

-OS 

14           „         ..6-0 

69 

-0-1 

The  sign  is  the  same  throagfaout,  and  henss  it 
is  quite  fair  to  apply  a  oorreraon,  wakiag  useof 
a  eorreotion  to  B  of  +  0-2.  We  aball  then  be 
able  to  compare  the  real  diSsreaeee  betwean  the 
detenadnations 
have:— > 


of  magnitade.     We    shall  thas 


Seq.  A.  8eq.  B. 

30  Gendnoram..  4*9  4-8 

16  Monoeerotis. .  6-2  4'9 

13  „  ..61  61 
8  „  ..4-9  47 
^Oaais  Minoris  6-9  i-O 
p           „         ..6  8  6-7 

14  „         . .  e-0  6-1 


Biff. 
A-B. 

-  01 
-03 

-  00 
-0-2 

-  Oi) 
-01 


Bzdnding  16  Monoeerotis,  whieh  is  variati^ 
there  is  onl^^  one  star  where  thsraJs  a  diffetSDoenf 
0-2  in  magnitude. 

I  feel  sore  that  any  of  your  oomspoadenli  who 


Apbil  14,  1SS2. 
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Stoppige  of  the  Eutaohiaii  ta2>e  meana  obttrao- 
tioa  of  the  pMtage  whioh  leads  from  the  drum  of 
the  ear  into  the  t&oat  on  a  leyel  with  the  floor  of 
the  noetiil.  2.  Probably  needs  oonstitotional 
treatment  for  the  purpose  of  producing  a  healthier 
conditJOB  of  the  lining  membrane  of  the  tube. 
Ooonlt  the  best  doctor  in  your  neighbourhood,  and 
do  not  attempt  to  deal  with  the  matter  yourself. 
Janaea  Bdmi&nda,  K.D.,  Ac. 
CbaftoQ-street,  Bond-streeL 


DTKAKO-KAOHIKE. 

[1M30.]— FuBTBBa  particulars  from  «  Coniad" 
would  be  Teiy  aoeepiaUe.  Ist  Sice  of  field- 
magnets,  quantity  and  aiae  of  wire  on  them, 
purpose  for  w^ioa  dynamo  is  used— plating  or 
figfaww  ?  Are  the  field«magnet8  eonaeoted  or  in- 
dspenaent  ol  each  other,  and  does  the  axyaature- 
nindle  woxkthiottghhdes  in  the  poles  S.  and  N.  ? 
nomtheekelch,  I  should  take  it  the  field-magaets 
were  wound  firam  end  to  ead,  passing  at  the  baok 
d  the  eiroular  pole;,  aad  oonneeted  only  at  one  ead ; 
and  it  Appeen  to  be  a  Teiy  simple  affair  to  eoa- 
ibact.  JBot  fall  partieulars  would  greatly  assist 
aaateacs  in  making  one.  A  aketoh,  more  in  detail, 
ihowing  eoBimutators  and  oonneotaons  of  wins 
fMD  bobbias,  and  the  raaaner  the  eunent  iataken 
from  araaafeore  tbroagh  field-magnet  wirea,  aad 
thsnotf  to  the  work,  would  be  a  great  assistanee. 
Also,  the  amount  of  power  required  to  work  it, 
Sttd  asBoant  of  euivent  prodoeed  under  f  arouiable 
oimnnstaDoes.  Any  information  as  to  dynamos  is 
now  feiyweleome  to  the  leaders  of  the"£.3f." 

H. 


OBNAMBNTAL    SUDE-BBBT. 

[19230.]!  —  IH  the  ornamental  sHde-rest  of 
"  P.  W.  G."  (19872),  the  principal  advantage  over 
Holtatp^el'a  pattern  seems  to  be  in  the  tool-box, 
which  is  better  adapted  for  ordinary  cutters, 
thoi^  it  may  be  a  question  whether  it  is  as  well 
fltted  for  the  reception  of  drills  and  eccentric 
cutters.  There  are  two  or  three  points,  however, 
iQ  this  aUde-reat,  which  I  ahouid  like  to  brins 
under  "  P.  W.  G.'s  "  notice. 

1.  Afl  to  the  y-ahaped  thiead  of  the  leading- 


A  square  tiiraad  works  to  better  advantage  in 
predasmg  motion  in  a  slide-rest ;  and  in  the  case 
of  baddash,  eaused  bv  wear,  Ifail  to  see  how  the 
anangement  proposed  (H)  will  remedy  it.  The 
form  ot  the  space  oetween  uie  tiireads  of  a  V-screw 
is  a  y  when  new,  aad  a  wider  y  with  the  point 
out  off  when  it  is  worn,  approaching,  in  fact,  the 
fwm  in  a  square-threaded  screw,  and  as  damping 
will  aot  renedy  baoklaah  in  a  aqaare  acrew,  it 
win  fail  to  do  ao  in  the  y-acrew,  for  the  aame 
reason.  There  would  seem,  therefore,  to  be  no 
adrantage  in  favour  of  the  y-acrew. 

The  best  way  to  prevent  backlash  is  to  cut  the 
nut  in  two,  transversely,  and  join  it  again  by  four 
screws  in  the  comers  (the  nut  ahouid  be 
drilled  and  tapped  for  the  four  aerews  before 
sawing  it  in  two),  by  means  of  which  it  can 
be  ejamped  to  the  threads  of  the  leading- screw : 
but  in  a  direction  perpendicular  to  that  proposed 
by"P.W.  G." 

2.  Weald  not  the  lever  M  work  much  better  if 
the  pinar  O  were  fixed  in  the  hole  P,  instead  of  in 
thclevS? 

3.  It  is  proposed  to  raise  the  level  of  the  slide- 
rest,  where  required,  by  washers,  instead  of  a 
"scnm  ferrule/' 

I  think,  if  "  P.  W.  G."  examines  one  of  Holiz- 

SffeTs  ornamental  slide- rests,  he  would  allow 
It  the  beautiful  working  of  the  *'  screw  ferrule  " 
18  a  weleOBM  substitute  for  the  ixmumsrable 
washert  that  would  be  required  to  produce  a  like 
result  in  laaeiag  the  level  of  the  rest. 

Awether  of  yaur  oonespondents  brought  under 
cor  notice,  a  few  weeks  ago.  a  compound  oval  and 
eosaatrio  elni(^,  the  oval  chuck  being  made 
eeesatrio  by  olanping  the  eliding  portion  at  the 
proposed  eooentiioity  with  serews.  As  there  is 
always  a  email  space  between  the  two  surfaoes,  it 
ooeuzB  to  aaaibat  there  is  great  danger  of  bending 
one,  or  both,  by  the  peoeess,  and  so  oompletely 
Ottling  the  oval  ehuck.  The  danger  would  be 
mminiabed  by  inseiting  a  thin  piece  of  bxasa 
bstweeai  ^a  aorfaoes ;  but  there  would  still  boTitk 
of  ' 


required  for  use,  the  wire  can  eaaily  be  puahed  to 
one  aide,  and  aa  eaaily  replaced. 

Alfred  W.Soward. 


BAMttDBirS 


"^  jxrxpnm"  «f  BvoiBB  uoffbbs. 

[19931.]— Mr.  W.  Bbotjghtok,  referring  (letter 
19900,  page  107)  to  the  jnmpmg  out  of  the 
stoppera  of  bottles  containing  ether  and  other 
▼obtile  liquids,  recommends  Uie  use  of  an  india- 
rubber  finoer-atall  drawn  like  a  cap  over  the 
stopper  and  neck  of  the  bottle.  A  cheaper  and 
equally  effective  remedy  is  to  loosely  wire  the 
»opp«  down,  so  that  it  may  have  about  a  quarter 
of  an  inch  of  p^y.  This  method  has  an  advantage 
over  the  former,  in  that  it  allows  vapor  to  escape 
^«i  the  gessure  within  the  bottle  becomes  ex- 
^tttin,    Whea  any  of  the  oontained  liquid  ia 


SXVIBIK«fr-KAOHI»BS.  — 
Fart  n. 

[19932.]— *«  The  wheel  was  now  taken  off  the 
lathe,  and  the  bell-metal  piece  D  was  screwed  on 
as  before  directed,  which,  after  this,  ought  not  to 
ba  removed. 

<*  Prom  a  very  exact  centre  a  drole  was  described 
on  the  rmg  0,  about  4-lOth  of  an  inch  within  where 
the  bottom  of  the  teeth  would  eome.  This  cirde 
was  divided  with  the  greatest  exactness  I 
capable  of,  first  into  five  parts,  and  each  of  tbeee 
into  three.  These  parts  were  th«i  Usectod  four 
times;  that  ie  to  say,  supposing  the  whole  droum- 
fereace  of  the  wheel  to  contain  2,160  teeth,  tins 
being  divided  into  five  parts,  each  would  contain 
432,  which,  being  divided  by  three,  each  woald 
oontain  144,  and  this  apace  bisected  four  times 
would  give  72  -  36  -  18  >-  9 ;  therefore,  each  of 
the  last  diviaiona  would  contain  9  teeth.  But,  aa  I 
waa  apprehenaive  eome  error  might  arise  from 
quinquesection  and  triseetion,  in  xnder  to  examine 
the  aoeuracy  of  the  divisions,  I  deseribed  another 
circle  on  the  ring  C  (Pig.  7}  1-IOin.  within  the  first, 
and  divided  it  by  conttnual  bisection,  as  2,160, 
1.080,  640,  270, 135,  67&,  38}.  and  as  ih%  fixed  wire 
(to  be  described  presently)  eroesed  both  the  circles. 
I  could  examine  their  agreement  at  every  135 
revolutiona  (after  xatdnng  could  examine  it  at 
every  38})  ;  but  not  finding  any  sensible  difference 
between  Ihe  two  sets  of  divisions,  I  for  retching 
made  choice  of  the  former,  and  as  the  ooinoidence 
of  the  fixed  wire  with  an  intersection  could  be 
more  exactly  determined  with  a  dot  or  division,  I, 
therefore,  made  use  of  interaeotioaa  on  both  aidea 
before  deacribed. 

"  The  anaa  of  the  frame  L  (Fig.  7)  were  oon- 
neoted  by  a  thin  piece  of  braas,  of  }in.  broad, 
having  a  hole  in  the  middle  4-lOio.  diameter; 
across  this  hole  a  silver  wire  was  fixed,  ^actly  in 
a  line  to  the  centre  cf  the  ^heel ;  the  coincidence 
of  this  wire  with  the  intersections  was  examined 
by  a  lens  of  7-lOin.  focus,  fixed  in  a  tube  which 
was  attached  to  one  of  the  anus  of  L.  Now,  a 
handle  or  winch  being  fixed  on  the  end  of  the 
screw,  the  division  marked  10  on  the  oirole  K  was 
set  to  its  index,  and  by  meane  of  a  olampand  ad- 
justing-screw for  that  poQKise,  the  intsrseetion 
markea  1  on  the  eirde  O  was  'set  exactly  to  coin- 
cide with  the  fixed  wire.  The  eorew  waa  thea 
caHally  pressed  against  the  .dzoumiecence  of  the 
wheel  by  turning  tae  fioaareoiew«;  then,  removiBg 
the  dtaap,  I  tamed  the  screw  by  iU  handled 
revolutions  till  the  interseetsoo  mavked  240eame 
nearly  to  the  wire.  Then,  tucning  the  finger- 
screw  «,  I  released  the  screw  from  the  wheel,  and 
turned  the  wheel  back  till  the  iataraeotion  marked  2 
exactly  coinaided  with  the  wire,  aad,  by  meana  of 
the  damp  before  meatieaed,  the  division  10  on  the 
drde  being  aet  to  it  index,  the  sesew  waa  poaaaed 
againat  the  edgea  of  the  whed  by  the  fieger-aoiew 
»t  the  dampa  were  reaioved,  aad  the  scww  tamed 
9  revolutions  till  the  iatereeotioa  marked  1  nearly 
coinddsdwith  the  fixed  wire ;  the  screw  wasreleaeed 
from  the  whed  by  turning  finger-scraw  s  as  before, 
the  whed  was  turned  baok  till  intersection  BMrked 
3  ooiacided  with  the  fixed  whre;  ihe  division  10 
in  the  ciide  being  set  to  its  index,  the  screw  was 
pressed  against  the  whed  as  beiore,  aadthe  acrew 
turned  nme  revoluticna,  till  iaterseotion  2  was 
nearly  coincident  with  the  fixed  wire,  and  the 
screw  ideased,  and  I  proeeeded  in  thia  manner  till 


the  teeth  were  maaked  round  the  whole  eircam 
fevenoe  of  the  whed.  This  waa  fepeated  three 
tiflMS  roaad,  to  aaake  the  impressions  deeper.  I 
then  ratohed  the  whed  round  oontiaueusly  in  the 
same  diaection,  without  ever  disengaBiBg  the 
sarew,  aad  in  ratching  the  wheel  about  dOOtimee 
round,  the  teeth  were  finished. 

*'Nowitisevideaitthat  if  the  ciroumf erenea  of 
the  whed  waa  even  one  tooth,  or  ten  miantss, 
greater  than  the  aesew  would  reqahrev  thia  error 
would,  in  the  firat  inatanoe,  be  reduced  by  l-atOth 
part  of  a  revdution,  or  two  aeoonda  and  a  half, 
and  thsse  esrora,  or  inequaliliea  of  the  teeth,  were 
equally  distribated  roaud  the  whed  at  the  distaaee 
of  nine  teeth  from  each  other.  Now,  as  the  screw 
in  ratching  had  continually  hold  of  aeveral  teeth  at 
the  aame  tune,  and  thua  constantty  changing,  the 
above^aientioned  irregnlaritiea  aoon  corrected 
thsmadves,  and  the  teeth  were  reduced  to  a  per- 
fect equdlity.  The  piece  of  brass  which  carries 
the  wire,  was  now  taken  away,  and  the  cuttiag- 
screw  was  also  removed,  and  a  plain  one  (hermf  ker 
described)  put  in  its  place.  At  one  end  of  the 
screw  was  a  small  brass  circle,  having  its  edge 
divided  into  60  parts,  numbered  at  every  sixth 
division,  as  before  mentioned.  On  the  other  end 
of  the  screw  is  a  ratchet-wheel  G,  having  60  teeth, 
covered  bjr  the  hollow  drde  d  (Figa.  4  and  5), 
which  carriea  two  clicks,  that  catch  upon  oppodte 
eides  of  the  ratchet-wheel.  When  the  screw  is  to 
be  moved  forwards,  the  cylinders  turns  on  a  etrong 


fixmneaa,  la  attached  to  the  aorew-frame  G,  by  the 
bcaoea  e.  A  spiral  groove,  or  thread,  ie  eat  vfom 
the  outside  of  the  cylinder  «,  whieh  aervee  both  ior 
holding  the  strfaig  and  alao  giving  aiotioo 
to  the  lever  I,  on  ita  centre,  by  meana  of 
a  ated  tooth  n,  that  worka  between  the 
threada  of  the  apiraL  To  the  lever  ia  attached 
a  atrong  steel  pin  m,  on  which  a  braaa  aooket  r 
tunia;  this  eooket  paaaea  through  a  alit  in  the  piece 
p,  and  may  be  tightened  in  any  part  of  the  alU  by 
the  finger-nut/.  Thia  piece  serves  to  ngalate  the 
number  of  revdutions  of  the  eerew  lor  each  tread 
of  the  treadle  B. 

*'  T  (Pig.  1)  is  a  braaa  box,  containing  a  mizal 
spring ;  a  strong  gut  is  fastened  and  turned  tnree 
or  four  times  round  the  drcumference  of  this  box ; 
the  gut  then  passes  several  times  round  the  cylin- 
der «,  and  from  thence  down  to  the  treadle  B. 
Now,  when  the  treadle  ia  pressed  down,  the  string 
puUa  the  cylinder  «  on  ita  axia,  and  the  cli<^, 
catching  hold  of  the  teeth  of  the  ratchet,  carry  the 
acrew  round  with  it  till  by  the  tooth  a  woridng  in 
the  apiral  groove,  tne  lever  I  is  brought  near  the 
wheel  d,  aid  the  cylinder  atopped  by  the  eerew- 
head  »  atiiiBng  on  the  top  of  the  lever  I ;  at  the 
aame  time,  the  ipimg  ia  vannd  i^  by  tiM  other 
end  of  the  gut  paaaiag  round  the  bozT  (Fig.  1). 

"  Now,  when  the  foot  ia  taken  off  the  treadle,  the 
apring  unbending  itaelf  pulla  back  the  cylinder,  the 
dioka  leave  the  ratchet  and  acrew  at  reat,  until  the 

Ce  <  atrikea  on  the  end  of  the  pieoei) ;  the  aum- 
of  revolutiona  of  the  eorew  at  each  tread,  ia 
limited  bv  the  number  of  revdutiona  the  cylinder 
ia  allowed  to  turn  back  before  the  atop  atrikee  oo 
the  piece  p. 

*' Whentiieaodleaa  sobsw  waa  moved  round  its 
axis  with  a  eonriderable  vdodty,  it  would  continue 
thia  motion  a  little  afterthe  cylmder  t  waaatopped. 
To  prevent  tbii,  the  angular  lever  17  waa  made, 
that  when  the  lever  I  eomee  near  to  atop  the  screw 
Xf  it,  by  a  amall  chamfer,  .preaaea  down  the  pieoe  x 
of  the  angular  lever.  This  bringa  the  other-end  y 
of  the  aame  lever  forwards,  and  atops  the  endleaa 
acrew,  bj  the  ated  pin  u  atiiking  upon  tiie  top  of 
it.  The  foot  of  the  lever  ia  raised  again  by  a  small 
apring  preaaing  on  the  pieoe  T. 

'*  D,  two  duoipa  connected  by  the  pin  a,  elide  one 
on  eacdi  arm  of  the  piece  L,  and  may  be  fastened 
at  pleasure  by  the  four  finger-screws  e,  whioh 
press  agdnst  sted  springs,  to  avoid  spoiling  the 
arms.  The  piece  q  is  made  to  turn  without  ^ake 
between  two  oonieal-poiiited  sosewa  /,  which  are 
prevented  Jroa  aatnraing'  by  tightening  the  finger- 
nuts  ». 

**  The  pieceei  is  made  to  turn  on  the  piece  0  by 
the  conical-pointed  screws  8,  resting  in' the  houow 
oentves^. 

<«  Ai  there  is  frequent  necessity  to  cut  divisions 
on  inclined  ^i^aues,  for  that  purpose  the  piece  7,  in 
which  the  tracer  is  fixed,  has  a  conical  axis  at  each 
end,  which  turns  in  half-holes.  When  the  traoer 
is  set  to  any  indioation,  it  may  be  fixed  there,  by 
tightening  the  sted  screws  Q.** 

Deeoription  of  the  Bngine  by  whioh  the 
Bndieea  Sorew  of  the  Dlvldmg  -  ^^nginft 
waa  Out. 

Pig.  9  represents  the  engine  of  its  full  dimoi- 
dons,  seen  from  one  nide.  * 

Fig.  8  shows  the  upper  dde  of  the  same,  as  seen 
from  above. 

'*  A  represents  a  triangular  bar  of  ateeL  on  which 
the  triangular  holes  in  the  piecea  B  and  Care  ac- 
curatdy  fitted,  and  may  be  fixed  at  any  part  of  the 
bar  by  meana  of  the  acrewa  D. 

«<  £  is  a  piece  of  ated,  whereon  the  acrew  is 
intended  to  be  cut,  which,  after  being  hardened 
and  tempered,  haa  ita  pivota  turned  into  the  form 
of  two  frustums  of  conea,  aa  repreaented  in  the 
drawing  of  the  dividing  engine,  Fig.  5.  Theae 
pivota  are  exactly  fitted  to  the  haU-holea  F,  T, 
which  are  kept  together  by  the  acrewa  e. 

'*  H  repreacoita  a  acrew  of  untempered  sted,  having 
a  pivot  I,  which  turns  in  the  hole  K.  At  tLd  other 
end  of  the  screw  is  a  hollow  centre,  which  reddves 
the  hard  conicd  point  of  the  sted  pin  m.  When 
this  point  IS  sufAoieiitly  pressed  against  the  aerew, 
to  prevent  its  shaking  the  steel  pin  m  is  fostened 
by  tightening  the  screws  T. 

**  N  is  a  cylindrical  nut,  movable  on  the  screw  H, 
whidi  to  prevent  shake  may  be  tightened  by  the 
screw  O.    Thia  nut  ia  ecmnected  with  the  saddle 

J»iece  P  by  means  of  the  ioteroiediate  aaitersal 
eist  W,  through  which  the  arbor  of  the  scsewH 
paeees.  A  front  view  of  tiiit  pieoe,  with  -a  aectien 
aeross'^e  screw  arbor,  is  represented  at  X.  This 
joint  iB  eoanected  with  the  nut  by  nseans  of  two 
sted  slips  «,  which  turn  on  pma  between  the  dieeks 
Ton  the  nut  N.  The  other  ends  of  these  slips  s 
turn  in  like  manner  en  pins  («).  One 'axis  of  "Siis 
joint  turns  in  a  hole  in  the  oock  (6),  which  is  fixed 
to  the  saddle  piece,  and  the  other  turns  in  a  hde 
d,  made  for  that  Dumeeiffthaeaaapieeein  which 
the  cock  ^  is  fixed.  By  this  means,  when  the  eorew 
is  turned  sound,  the  saddle  ]^ece  will  alide  uni- 
f ormlv  along  the  triangular  bacA. 
*'KiBa  small  triai^ulsr  bar  of  wdl-tempered 


ated  arbor,  F.  which  pasaea  through,  and  ia  firmly   ated,  which  aUdea  in  a  groove  T)fthe  aame  form,  on 
eeoured  to,  the  piece  y;  thia  pieoe,  for  greater  I  the  saddle-piece   P.  ^Sha  point  of  this  bar  or 
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oattar  is  f  onned  to  the  shape  of  the  teeth  intended 
to  be  oat  on  the  endlen  screw.  When  the  cntter  is 
■et  to  ti^e  proper  hold  of  the  intended  screw,  it 


may  be  fixed  by  tightening  the  screw  e,  which 
damps  the  two  pieces  of  brass,  G,  upon  it. 

'*HaTing  measured  the  oucxmizerence  of  the 
diriding-wneel,  I  fonnd  it  would  require  a  screw 
abont  one  thread  in  a  hundred  ooarser  than  the 
guide-screw  H.  The  wheel  on  the  guide-screw 
arbor  H,  and  that  on  the  stud  E,  on  which  is  the 
screw  to  be  out.  are  proportioned  to  each  other  to 
produce  this  effect,  by  giTing  that  on  the  arbor  I, 
198,  and  that  on  the  arbor  Q,  200.  These  wheels 
gear  with  each  other  hy  means  of  an  interior- 
wheelB,  idiich  serves  also  to  giro  the  threads  on 
the  two  screws  the  same  direction. 

«The  saddle-pieoe  P,  is  confined  on  the  bar  A, 
by  means  of  the  piece  q,  and  may  be  made  to  slide 
^th  a  proper  degree  of  tightness  by  means  of  the 
r «."  Orderio  Vital. 

(To  be  continued,) 


▲TTAOHKBKT  TO  ELEOTBIO-BSLL 
VOB  0ONTIin7OXTS  BIKaiKa. 

[19933.1— Iv  the  hope  of  benefiting  some  of  the 
leaders  of  tiie  <*  E.M.'^  I  beg  to  send  the  following 
method  of  producing  continuous  ringing  from  an 
ordinary  eleotrio-belL  The  method  worn  well ;  is 
inexpensiTe;  and  anyone  with  rery  ordinary  intel- 
ligence, could  make  and  fix  one  for  himself.  Of 
course  the  bell  must  hare  a  contact  breaker ;  A, 


— :to  battery 


,(^_jlJUU 


ball;  B,  hammer,  in  the  centre  of  which  is  screwed 
or  soldered  a  piece  of  metal  projecting  outwards 
half  an  inch.  •  The  head  of  my  hammer  is  a  flat, 
circular  one,  with  a  hole  in  centret  e,  piece  of  braas 
hung  loosely  on  the  screw,  to  wnioh  wire  is  at- 
tached, leading  to  bell  as  shown ;  D,  screw  and 
wire  attached  leading  to  battery.  On  the  bell 
being  rung,  the  eUon^  piece  of  brass,  e,  is  liberated, 
falling  on  to  D,  making  a  new  circuit  pfodadng 
continuous  ringdng  until  e  is  lifted  up. 

J.  W.  Piaher. 


OVBK8  HBATBD  BT  GAS  00KB. 

[19934.]— Thb  systems  are  rarious  for  raising 
heat  in  more  or  less  confined  spaces  to  the  baking 
points  of  breads.  We  find  them  ranging  from  the 
expiring  wood  ash  heap  of  the  Austnlasian  bush- 
man,  the  camp  oven  suspended  over,  or  immersed 
in,  more  Urely  embers,  the  many  snapes  of  ship 


ovens,  mostly  iron,  heated  by  hot  air  from  the 
cooking  fires,  the  movable  firegrate  burning  coal  in 
country  places,  aad  still  largely  used,  and  the 
common  xomace  fixed  in  one  comer  of  the  oven. 
Over  tiiese,  and  claiming  to  rank  as  scientific,  we 
have  the  complicated  hot-air  <  ovens  of  Paris,  the 
complex  system  of  iron  pipes  containing  water, 
radiating  heat  after  being  heated  to  a  hi^h  tempera- 
ture by  placing  one  end  of  the  pipes,  spiral  shaped, 
in  a  homing  furnace,  and  lastly,  though  not  in- 
cluding all,  the  almost  automatio  **  travelling  "  or 
biscuit  oven. 

^  Something  more  cleanly  than  the  first,  and  more 
simple  and  inexpensive  than  the  last  three  is  re- 
quired by  bakers,  who,  as  a  rule,  are  not  what 
could  be  called  rich,  are  generally  tenants,  and  are 
excusably  reluctant  to  spend  in  experiments  on 
their  landlords'  property.  Yet  it  is  a  mystery  to 
some  minds  why  bakers  in  the  south,  and  particu- 
larly in  liOndon,  cling  to  the  use  <k  smoky  coal, 
and  f recioently  waste  money  in  altering  the  furnace 
and  fittings  to  consume  smoke  before  it  pastes  from 
the  oven.  While  there  is,  and  rightly  too,  a  statute 
to  prohibit  the  excessive  emitting  of  imoke  in 
towns,  there  is  no  law  to  compel  the  use  of  smoke- 
producing  fuel.  How  then,  it  may  be  asked, 
shall  we  heat  our  ovens?  This  problem,  and  others 
of  more  vital  interest  in  the  production  of  bread, 
the  canny  and  matter-of-fact  Scotch  baker  has 
solved  years  ago.  And  it  is  cnrions  that  the 
solution  of  **  no  smoke  and  yet  plenty  of  heat  *'  was 
discovered,  not  where  fuel  was  dearest,  but  in 
Qlasgow,  I  believe,  in  the  heart  of  coal-fields.  The 
bakers  there  and  throughout  Scotland  find  there  is 
no  difficulty,  on  the  contrary,  greater  ease,  cleanli- 
ness, and  far  less  cost  in  heatmg  ovens  with  smokeless 
fuel,  and  that  fuel  they  find  in  perfection  in  gas- 
coke  of  fine  quality.  Whether  the  ovens  of  the 
future  will  be  so  heated,  or  by  hot-air  from  a  fire 
without  the  oven,  or  by  air-gas  burning  outside  or 
inside,  remains  to  be  seen.  But  before  entering 
into  details  of  these  coke-heated  ovens,  I  would  like 
to  make  a  few  remarks  on  the  experiments  with 
a  model  gas-air  oven  at  the  Smoke  Abatement 
Exhibition,  South  Kensington,  before  a  deputation 
of  master  bakers.  The  substance  of  this  letter  has 
appeared  in  the  Miller. 

Practical  bakers  who  have  read  the  lucid  report 
of  Mr.  Pringle  will,  I  think,  agree  with  me  that 
these  experiments  are  very  inconclusive  for  or 
against  the  use  of*  air-^  tor  oven-heating.  My 
remarks,  I  may  be  permitted  to  observe,  arefounded 
on  the  report,  and  also  an  experience  of  seven 
years  regulating  oven  heats  with  pyrometers,  heat- 
mg a  number  of  ovens  from  a  new  and  damp  state, 
ai^  the  daily  heating  of  a  steam-press  with  air- 
gas  three  times  the  reported  size  of  the  model  oven 
at  South  Kensington.  Such  experience  being  given 
for  what  it  is  worth,  it  seems  to  me,  then,  that  the 
failure  of  the  model  oven  to  bake  bread  to  the 
satisfaction  of  the  deputation  was  mainly  due  to 
the  want  of  several  days'  prolonged  and  thorough 
heating  of  the  mass  of  lime  and  brick,  and  the  low 
heat,  on  the  dav  of  the  inspection,  before  the  dough 
was  put  in.  Those  who  have  nad  experience  of 
heating  up  new-built  ovens  know  that  three  or 
four  weeks  pass  of  daily  heating  and  working  be- 
fore the  bottom  crust  is  at  all  satisfactory.  JSven 
if  the  model  oven  had  been  heated  dailv  for  weeks 
before  the  8th  and  9th  February,  no  otner  results, 
I  venture  to  say,  could  have  been  obtained  from 
the  heats  given  in  Mr.  Thomson's  memo,  than  those 
reported  by  Mr.  Pringle.  The  model,  it  seems  to 
me,  has  not  got  fair  play.  lightinff  Uie  gas  sup- 
plying it  on  the  9th  February,  with  140  deg.  left 
from  the  previous  day,  and  puttine  in  doxigh  idien 
the  heat  was  345  deg.,  was  unskilnil  heating,  and 
the  heat  too  low.  The  oven  should  have  been 
heated  to  600  deg.— ^  deg.,  allowed  to  cool  to  350 
deg.t  and  the  dough  put  in.  When,  for  instance, 
our  last  batches  of  loaves  are  out  on  Saturday,  the 
pyrometers  show  340  deg.  of  heat  left,  and  on  the 
following  Monday,  before  lighting,  th^y  have  never 
been  seen  lower  than  250  deff.  An  hour  and  a  half 
after  lighting  they  show  650  deg.,  when  the  batch 
is  beinff  put  m  400  deg.,  while  in  370  deg.— 60deg., 
and  350  deg.  when  withdrawn.  These  heats  are 
for  close-packed  4-lb.  loaves,  for  open-plaoed 
crusty-baked  loaves  50  deg.  less  would  be. 

Bakers,  it  will  be  observed  from  Mr.  Pringle's 
report,  are  not  the  only  men  who  work  by  rule-of- 
thumb.  Knowing  how  reliable,  cheap,  end 
common  Messrs.  W.  H.  Bailey  and  Co.'s  pyro- 
meters are,  it  is  surprising  to  read  of  sdentiflc 
exhibitors  using  a  mercurial  thermometer  to  test 
the  heat  of  an  oven  requiring  to  be  heated  over  the 
boiling-point  of  mercury.  And  the  effort  to  pro- 
duce saleable  or  eatable  pastry  out  of  an  oven  at 
320  deg.,  from  which  bread  had  just  bean  with- 
drawn, deserved  success  but  hardly  comment. 
These  are  errors  of  manipulation,  and  might  have 
been  avoided  by  the  employment  of  a  practical 
baker  skilled  in  oven  pyrometer  heats.  But  Mr. 
Pringle's  report  shows  that  the  model  has  vital 
structural  defects,  in  the  admission  of  hot  air  by 
the  roof  only,  and  the  want  of  indloated  means  of 
ventilation  to  carry  off  the  waste  j^qisonous  pro- 
ducts of  combustion.    This  latter,  iit  the  under- 


ground,  low-roofed,    badly    ventilated  Loadon 
bakehouses,  would  be  a  fatal  objection.   The  ex. 
periments  of  numerous  gas-air  experts  have  long 
since  shown  that  double  the  heat  required  by  the 
baker  can  be  got  from  non-illuminatmg  gas.   The 
diffioultv,  then,  ventilation    being  provided  for, 
lies  in  the  distribution  of  the  required  heat.  While 
the  admission  of  hot  air  by  the  roof  only  to  the 
small  model  might,  by  proper  heating,  be  snffldent 
for  it,  it  is  diffioalt  to  see  how  a  full-sized  oven 
could  be  so  heated  to  bake  crumby  bread.    I  am 
assuming  that  the  sole  of  the  oven  rests  on  a  solid 
bed.    If  the  space  beneath  the  sole  is  hollow,  then 
the  remedy  wul  be  found  in  a  study  of  the  struc- 
tural details  of  the  Paris  hot-air  ovens.    Theseaxe 
more  or  less  hollow,  and  the  heat  beneath  tiie 

f lazed  tile  sole,  resting  on  a  framework  of  iron,  is 
ept  up  by  hot  air  from  chambers  maintained  eon- 
tinnously  at  a  high  temperature,  and  admitted  hj 
a  damper  or  dampers  mto  a  network  of  hollow 
tubes.  Several  of  these  ovens  will  be  found  ilos- 
trated  in  "CasseU's  Household  Guide,"  YoL  m. 
Bxcei^  in  one  instance,  1  am  not  aware  that  these 
hot-air  hollow  or  cellular  ovens  have  been  used 
successfully  for  baking  dose-packed  loaves.  The 
instance  I  refer  to,  and  1  only  write  from  report, 
is  that  of  a  bakery  in  Dunfermline,  where  one  or 
more  of  these  ovens,  heated  with  hot  ajr  from  the 
outside,  are  in  use,  and  the  sole  is  not  stone,  bri^ 
or  tUe,  but  iron. 

Meantime,  and  with  an  earnest  wish  for  saoosis 
to  the  inventors  of  the  model  oven  to  perfect  the 
application  of  controlable  heated  air,  aodan  apoloov 
should  my  foregoing  remarks  require  it,  I  woud 
beg  the  attention  of  my  brother  craftsmen  to  the 
accompanying  wmcking  plan  (Fig.  2)  and  section 


>B-/   C  .  i  ,     S&CT/ON  TNRO  AM  - 


(Fig.  1)  of  a  line  of  three  gas  ooke-haatad  ovens. 
They  are  in  operation  in  Dondee,  vH&ere  almost  all 
the  ovens  are  oa  the  same  plan  and  ooke  heated,  as 
also  in  Edinburgh,  Qlasgow,  and  thioo^iout 
Scotland. 

A  glance  at  the  lower  right-hand  oonier  of  tiie 
plan  will  show  that  apart  from  breadth  in  propor- 
tion to  length,  which  is  a  matter  of  oonvenienoe 
for  working  and  not  indispensable,  the  main 
difference  between  these  ovens  and  the  usual  ooal* 
heated  London  oven  is  seen  in  the  poeitioD  of  tiie 
firebars.  These  bars  are,  as  shown  in  j^an  (Fig.  2), 
within  the  oven.  In  the  usual  ooal  foznaoe  they 
are  within  the  front  wall,  and  not  inside  the  oven. 
In  these  ooke  ovens  the  space  where  the  ooal  firebait 
would  be  is  a  hollow  or  **  blind  fomaoe,*'  a  foot 
square,  lined  top,  sides,  and  bottom  with  fl^briek, 
into  which  any  burning  coke  may  be  drawn 
before  the  batch  is  put  in.  Also  by  this 
Uind  furnace  which  is  fitted  with  a  special 
iron  frame  and  outside  door,  the  firebars  oan  be 
cleared  of  dUnkers,  and  new  bsrs  replaoe  old  ones : 
but  ooke  is  usually  fed  to  the  fl^  br  the  oven 
mouth.  A  sheet-iron  fender  drding  the  fire  pre- 
vents the  coke  and  ash  from  spresSiing  over  the 
oven.  The  ashpit  is  beneath  the  fireban,  aad  baa 
an  opening  from  the  outside  front.  And  the  vents, 
not  shown  in  plan,  over  the  oven  month,  and  the 
blowing  vent,  opening  within  the  OTen,  fitted  with 
the  usmd  damper,  are  the  sameaainaooal  fonaoe 
oven.    When  a  pyrometer  is  fitted  it  should  be 
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pUoed  on  the  side  f artheBt  from  the  fire,  a  little 
£wtf  thin  the  top  of  the  oven  mouth.  Bat  this 
wOl  dspend  on  the  height  of  the  roof.  If  the  roof 
is,  ny,  30in.  at  the  hisheet  above  the  sole,  the  pyro- 
meter ihoiild  pieroe  the  wall  at  15in.  or  midway. 

The  heating  of  these  orens  goes  on  all  night,  and 
grras  no  work  or  trouble  to  heat  in  the  morning. 
lUs  to  men  working  in  the  stifling  and  sickening 
heat  of  summer  in  underground  bakehouses,  where 
one  or  many  orens  are  bdng  heated  so  fiercely  that 
the  f omaoe  doors  outside  are  often  of  a  red  heat, 
would  be  no  slight  boon,  to  say  nothing  of  the  time 
MTsd,  and  tiie  lighter  work  to  those  who  have 
ehaige  of  the  oven.  Sufficient  coke  is  put  on  in  the 
aftsnoon  before  leaTing  off  work,  and  the  door 
Iflftdightly  open,  or  the  door  shut  and  the  damper 
withdrawn  a  bit,  and  the  coke  bums  slowly  down 
to  SB  impalpable  dust,  leaving  the  walls  and  roof 
as  iHiite  as  ohalk.  A  dean  out  with  damp  soufBLa 
{vnUb  on  end  of  long  pole)  is  all  that  is  required  to 
prepare  the  oven  to  bake  morning  rolls,  anoUier 
dean  out,  and  the  batch  may  be  put  in  when  nady . 
The  heat  then  should  be  between  350  and  400 
dass.,  and  as  the  firing  or  heating  has  been  slow  it 
if  daq>  and  lasting,  bwng  the  full  of  the  oren  of 
elote-packed  21b.  loaves  in  one  and  a-half  hour,  or 
4Ib.  loaves  in  two  hours. 

▲t  a  very  slight  expense  for  a  new  and  spedal 
fnmaoe  casong,  with  door  attached  and  firebars  to 
matdi,  the  present  coal  furnace,  with  the  bars 
within  the  wall,  will  heat  the  oven  with  gas-coke. 
My  ovens  are  so  heated,  and  have  the  firebars 
within  the  walL  They^  were  unfortunately  built 
before  I  saw  this  plan  with  bars  within  the  oven. 
The  firont  walls  are  2ft.  6in.  instead  of  2ft,  the 
fnmaoe  15in.  wide  and  fiosh  at  the  top  with  the 
roof  of  the  owens.  Hie  furnace- door  caatmg  enters 
in  8in.,  the  firebars  Ift.  lOin.,  thus  the  door  cast- 
ing and  ban  together  are  exactly  2ft  6in.,  the 
width  of  the  frmit  wall.  My  ovens  being  wider 
and  shorter  than  that  in  the  plan,  it  is  easier  to 
feed  coke  by  the  furnace  door  than  by  theoven- 
numth;  we  can  either  use  coke,  coal,  or  wood,  but 
wifii  coke  alone,  after  lighting  up  with  wood,  we 
iind  no  difficulty  in  the  morning  in  heating  the 
oreos  as  thoroughly  as  with  coal.  This  presup- 
poses coke  of  niae  quality  and  kept  dry.  As  it 
giras  out  an  intense  heat  and  the  fin  is  so  near  the 
outside,  I  do  not  think  it  advisable  to  put  on  coke 
in  the  afternoon  to  bum  all  night.  But  were  I  to 
bnild  aoain,  it  would  certainly  be  aa  this  plan  shows. 
Gas  coxe  casta  3s.  6d.  per  ton  at  Glasgow.  A  ton 
wiU  heat  one  oven  in  full  work  for  near  three 
weeks.  W.  A.  Thorns,  F.B.1C.8. 


SEFLIES  TO  QUERIES. 


%*  In  their  antwert^  Cofretpondent$  are  rt' 
tpectfuUy  requested  to  mention,  in  each  imtanee,  the 
title  ana  number  of  the  query  asked. 


[45809.]— linnar  Oraters.— In  reply  to  E.  T. 
Soott,  I  would  ask  him  to  reperuse  my  letters 
I90B£  p.  670,  August  19,  1881,  and  19463,  p.  301, 
Dee.  2, 1881.  We  must  accept  the  verdict  of  ex- 
perts aa  to  thealmoat  total  absence  of  air  and  water 
(as  liquid),  on  the  moon*s  surface.  In  cooling 
steadily  she  has  shrunk  and  solidifisd  (at  the  sur- 
face at  least),  and  what  I  urge  is  tld»--as  this 
oooltng  ffoes  on,  the  later  traces  of  moisture  are 
^rsdual^  ejected  ftom  the  samewhat  warmer 
mterior,  causing  the  mist  and  haze  seen  by  ob- 
Mrvea.  and  that  after  condensation  it  ftdls  around 
the  orifice  in  a  oirde  to  form  a  piled  ring,  and  that 
as  the  moon  cools  more  and  more,  the  phenomena 
is  lass  and  len  energetic  in  the  main,  and  may  end 
at  last  in  simply  causing  mounds  or  lumps,  while 
ta  former  times,  when  the  ejection  was  more 
eopioua  and  forcible,  it  formed  vast  walls  ordrdes 
of  mountaina  (condensed  precipitate)  ;  solid 
Batter,  ejected  at  times  in  a  rush,  beingmled  dose 
to  the  otmoe,  as  in  the  central  cones.  Tne  surface 
BBOdeDing  of  our  earth  is  mainly  due  to  sub-aerial 
and  sub-aqueous  erosion,  and  not  due  to  predpi- 
tate  piled  up,  except  on  our  poles.  The  forms  ef 
ovr  earth  are  easily  understood,  whereas  the 
Neuliar  surfacing  on  the  moon,  at  least  as  far  as 
me  eraters  and  walled  plains  ffo,  is  unlike 
(eBestrisl  forms,  except  volcanic  I  take  it  that 
berpecnliaxity  in  this  respect  is  due  to  an  ejection 
(pecfauis  for  ag;es)  of  the  moisture  from  the  interior, 
•ad  its  deposit  on  the  exterior  in  the  charac- 
teristic rings,  and  latterly  lumps.  Hence,  also,  the 
fipour  and  base  seen.— S.  E.  Peal. 

[46892.] —Oalsrifio  Intensity  (XT.Q.)— The 
ftotlma.  is :  GKven  a  certain  number  of  units  of 
■eat  whiefa  would  be  given  off  from  the  combustion 
of  lib.  of  foal,  say,  olefi«nt  gas,  with  the  tempera- 
tara  ol  the  gas  before  combustion,  and  the  quantify 
of  air  nsoessary  to  consume  the  gas.  to  find  the 
vatnre  ol  the  products  of  oombustion.  Let 
as  an  example  tilie  fud  mentioned— 
naaMly,  olefiaat  gas,  and  set  out  the  facta  which 
will  Ions  the  baas  of  our  calculation.  The  for- 
mula of  the  sobttanoe  in  queation  is  OtH«,  and  it 


contains  24  i>arts  by  weight  of  carbon  combined 
with  4  of  hydrogen,  or,  expressed  centesimally, 
8671  of  the  former  to  14-29  of  the  Utter.  The 
unite  of  heat  evolved  in  the  combustion  of  GfH^ 
are,  in  round  figures,  12,000  (11,858,  Favre  and 
Silbermann;  12,030,  Dulong) ;  m  other  words,  the 
heat  evolved  by  the  burning  of  lib.  of  defiant  gas 
would  raise  about  12,000lb.  of  water  from  0°  0.  to 
1^  0.,  or  (altiiough  in  strictness  it  is  not  a  fair  de- 
duction), lib.  of  water  from  0°  C.  to  12,000«  C. 
The  products  of  the  combustion  are  carbonic  add 
(00a),  A&d  water  (HtO).  Oarbonic  add  is  produced 
by  the  combination  of  12  parts  by  weight  of  carbon 
and  32  of  oxygen,  water  by  that  of  2  of  hvdrogen 
and  16  of  oxygen.  Thereforp,  lib.  of  olenant  gas 
produces  by  its  combustion  3'141b.  of  00s  and 
l'291b.  of  :^0,  thus  :— 

12  parts  of  0  oxidise  to  44  of  CO, 


1    ., 
>86lb. 


12     " 


And— 

2  parts  of  H  oxidise  to  18  of  HiO 

1  ^8 

•141b.    „  „  :lliii? -l-291b.  ofH,0. 


Itre^tuirea  (314  x  1-29)  -  1  =  3-431b.  of  oxygen 
for  its  complete  combustion,  which  quantity  is 
contained  in  I4*961b.  of  air  thus  :— 


22-92  parts  of  O  are  contained  in  10000  of  air 

100 

3-43  X  100 


1 


22-92 


3-431b. 
14-96lb.ofair. 

This  air  contatns  14*96  -  3-43  =  ll*63lb.  of  nitrogen. 
The  spedfio  heat  of  carbonic  add  is  02164,  of 
steam  0*477,  and  of  nitrogen  0  244.  That  is  if  a 
certain  amount  of  heat  is  neoessary  to  raise  a  given 
weight  of  water  through  one  degree  0,  only  '2164 
of  that  heat  is  required  to  raise  the  same  weight  of 
carbonic  acid,  only  0*477  of  it  to  raise  the  same 
weight  of  steam,  and  only  0-244  of  it  to  raise  the 
same  weight  of  nitrogen  through  the  ene  degree. 
Now  to  our  calculation.    We  start  with  a  heat- 

froof  vessd  containing  lib.  of  0aH»,  together  witti 
4*96Ib.  of  air,  aU  at  (say)  0"*  C.  After  the  com- 
bustion we  have  3  141b.  of  COa,  l-291b.  of  H«0, 
11 '631b.  of  N.  Beouired  the  temperature.  If  CO,, 
H|0  (steam),  and  N  had  each  the  spedfic  heat  of 
water,  the  answer  would  be  (subject  to  a  cor- 
rection referred  to  later  on)  1,000  /  16*96  ss 
762^  C;  but,  unfortunatdy  for  the  simplidty 
of  our  calculation,  they  have  not.  BememDering 
the  meaninff  of  the  term  "specific  heat,'' 
it  win  be  evident  that  if  we  multiply  the  weights 
of  the  products  of  combustion  by  the  respective 
spedfio  heats  of  those  products,  we  shall  obtain 
figures  which  represent,  so  far  as  specific  heat  is 
concerned,  equivalent  amounts  of  water.  Our 
3'141b.  of  00a  are  equivalent,  then,  to  3*14  X 
0  2164  e  '681b.  of  water,  our  I'29Ib.  of  steam  to 
1*29  X  0*477  B  '61  of  water,  and  our  ll*63lb.  of 
nitrosen to  11*63  x  0  244  a  2'81lb.  of  water;  or 
our  16*961b.  of  mixed  gas  are  equal  in  roedfic  heat 
to  4*1  lib.  of  water.  We  mus^  therefore,  divide 
our  12,000  heat  units  {which,  we  remember,  would 
raise  lib.  of  water  through  12,000^  0.),  not  by 
16*96,  but  by  4*11.  On  doing  so,  we  get  as  answer, 
2922,  which  would  seem  to  be  the  temperature  in 
degrees  centigrade  of  the  mixed  gases  in  our  vesseL 
But  it  is  not,  because  at  this  high  temperature  the 
steam  produced  in  the  experiment  remains  as  sudi. 
The  12,000  units  of  heat  are  only  evolved  where 
the  steam  is  permitted  to  condense ;  where  it  is  not 
so  permitted,  as  in  the  present  instance,  this  figure 
must  be  reduced  by  the  value  of  what  is  usually 
called  "  the  latent  heat  of  steam,"  or,  in  other 
words,  the  heat  abeorbed  in  the  mechanical  work 
of  transforming  water  at  100°  0.  into  steam  at  the 
ne  temperature.  The  "latent  heat"  of  a 
pound  of  steam  is  equivalent  to  the  heat  re- 
quired to  raise  a  pound  of  water  through  637®  0. 
As  in  our  experiment  we  have  l*291b.  of  steam,  the 
heat  latent  In  it  would,  if  used  in  raising  the 
temperature  of  a  pound  of  water,  do  so  to  the 
extent  of  1*29  x  637  =  692-73<'  0.  Deducting  this 
figure  from  our  12000,  we  get  11307*27 ;  dividing 
this,  as  before,  by  4*11,  we  obtain  2761,  whidiu 
the  temperature  required.  If  we  had  started  with 
any  t^perature  other  than  sero,  our  final 
temperature  would  have  required  correction  by 
that  amount  I  have  given  the  steps  of  the 
calculation  in  detail ;  but,  in  actual  practice,  such 
questtons  are  worked  by  formulflB.  For  the  case  of 
a  compound  of  carbon  and  hydrogen  burned  in 
atmospherio  air  the  formula  is : — 

Arg-f  A(j^  -4833) 

^  "^  e   /H,  +  9«'^  +  A  (26'63/+  Oji") 

where  I   =    oaloriao  intendty   of  products   of 
combustion  expressed  in  degrees  centigrade,  k  8 


calorific  power  of  carbon  expressed  in  units  of  heat 
evolved,  e  =  weight  of  carbon  in  reference  to  any 
unit,  A  a  wdght  of  hydrogen  in  reference  to  ike 
same  unit,  k'  =  calorific  power  of  hydrogen  also 
in  units  of  heat  evolved,  s  =  specific  neat  of 
carbonic  add,  s'  »  spedfio  heat  of  nitrogen,  s"  = 
spedfic  heat  of  steam.  It  will  be  seen  that  it  is 
unnecessary  to  determine  experimentally  the 
calorific  power  of  the  particular  compound  under 
inveatigation ;  it  ia  the  sum  of  the  calorific  powers 
of  the  constituents  of  that  compound,  and  these 
latter  are,  therefore,  used  in  the  formula.— Alfbed 

W.  SOWASD. 

[46907.]— Antomatio  ICasioal  Instruments. 
Since  my  reply  on  p.  12, 1  have  dissevered  that  tiie 
publication  of  Needham's  design,  on  p.  614  of 
this  paper  for  Aug.  2, 1878,  was  preceded  by  a  pic- 
ture ef  the  McTamniany  <^anette  in  Frank  Leuie'a 
paper  for  July  13, 1878.  The  organette  ia  there  re- 
presented as  behig  worked  by  the  feet  of  the  in- 
ventor, who  b  also  playing  the  violin.  The  instm- 
mentis  one  of  the  lar|(esise,hlownby  ordinary  pedals, 
and  a  party  of  ladies  and  gentlemen  are  present. 
The  patent,  I  believe,  datesfrom  the  caveat,  which 
was  filed  some  time  in  1876,  whereas  Needham's 
was  not  filed  until  1877.  I  hope  that  information 
may  be  of  use  to  "Nun.  I)or."  I  see  that 
"  A.  S.  L."  daims  to  be  the  first  to  combine  reeds 
and  perforated  paper,  which  may  probablv  be  tiie 
fact,  but  I  gather  tuat  he  used  pressure  bellowB, 
which  sufficiently  accounts  for  his  indifferent  suc- 
cess. Had  he  tned  the  suction  principle,  he  would 
have  succeeded.  MoTammany^s  instrument  uses 
springs  and  levers  with  pins  to  enter  the  perfora- 
tions, and  is  made  with  reeds  or  pipes  (the  latter 
bcdng  oUled  mdqpeans).  The  orgmnette  illustrated 
on  p.  106,  No.  733,  shows  only  one  of  the  forms 
patented,  and  its  name  indicates  that  it  is  not  alto- 
gether an  original  production — orgwinette  would 
not  have  been  used  had  *'  organette^'  been  avail- 
able.—Qbat*s  Jw. 

[46127.J— Snails.— There  is  a  kind  of  dug  or 
sheilees  snail  which  used  to  be  oonddered  good  for 
luog-diseasee.  It  is  a  sort  of  silver-grey  colour, 
very  smooth  and  tender,  and  seldom  more  than 
about  an  inch  long,  and  is  called  in  Ireland. 
'*  Drouktheen."  I  have  known  people  who  would 
swallow  them  like  oysters  as  fast  as  they  oould 
catch  them,  and  considered  them  very  beneficial  to 
weak  lungs.  Another  way  of  using  them  was  to 
put  a  lot  m  a  cup,  and  put  powdered  loaf-sugar  on 
them,  when  (if  the  right  sort)  they  will  melt  en- 
tirdy  away,  turning  into  a  syrup,  whioh  is  then 
taken,  and  to  which  used  to  be  attributed  all  the 
virtues,  and  more,  which  are  now  claimed  for  cod- 
Uver  oil,  which  seems  to  have  superseded  it.  I 
have  not  heard  of  it  for  a  long  tune,  but  forty 
years  ago  or  so  many  believed  in  it  and  used  it. — 

[46161.J— Pompinff  to  Pressure.— I  cannot, 
unfortunatdy,  refer  to  the  number  containing  the 
particulars  you  gave  of  your  case ;  but,  if  you  will 
advertise  your  address,  I  will  do  my  beet  to  hdp 
you  all  I  can.— Labob  Oxvia.  Ynrorr. 

[46210.1— Wheatstone  Bridge.—'  *  B.  P."  says 
**  lead  wue  from  between  the  two  10-ohm  coils  to 
E."  Surely  this  is  wrong.  Should  it  not  be  led  to 
battery  contact  OP  Wiu  " B.  P."  give dimendons 
of  his  astatic  galvanometer.— A.  A.  w . 

[46218.]  — Solder.— An  easy-running  diver 
solder  is  made  of  fine  silver  loz.,  shot  copper  6dwt. 
1^.,  and  spdter  2dwt.  4gr. ;  a  common  solder  is 
made  of  silver  20,  shot  copper  12,  and  spelter  3 
parts.  The  spdter  should  be  as  pure  as  posdble.— 
G.  S.  H. 

[46241.] -Slate  Boof.-The  answer  to  this 
question  would  appear  to  be  because  the  rule  has 
been  found  to  give  an  accurate  result  Where  is 
the  rule  given  ?  There  should  be  an  explanation, 
which  is  probaMv  that  part  of  the  weight  is  taken 
up  as  thrust.— B.  F. 

[46260.]  —  Ballway-Brake  Formula.- How 
can  such  formula  be  devised  ?  The  distance  run  in 
feet  in  a  given  time  must  vary  to  a  certain  extent 
wiUi  the  speed,  and  also  with  the  condition  of  the 
rdls ;  sinmarly  if  distance  is  known,  you  must  have 
the  speed  before  you  can  find  the  time,  and  then 
only  approximately.— Not  ▲  Dbzvsb. 

[46273.]  — Kaking  Small  Tin  Ooods.  -The 
goods  referred  to  by  **  0.  R.  K."  are  stamped  up, 
and  cannot  be  done  with  simple  tools:  machines 
and  power  are  required.— Nun.  Dob. 

[46283.1  — Timber.— LasleU's  « Umber  and 
Timber  Trees,  Native  and  Foreign,"  MaomUlan 
and  Oo.,  would  suit,  I  think,  though  if  I  recollect, 
it  does  not  give  prices.  Mr.  Laslett  was  Inspector 
of  Timbor  to  the  Admiralty  for  many  years.- Nttk. 
Dob. 

[46296.]— Harmonium  or  Organ.— I  noted 
the  query  of  '*  Beta,"  and  his  appeal  to  mysdf, 
amongst  others,  but  have  been  unable  to  reply 
before.  I  am  glad  to  see,  however,  thathenas 
recdved  some  excellent  replies.  I  suppose  his 
instrument  has  the  ordinary  lOin.  keys,  and  the 
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Abml  U, 


B^w  iA  mdd  tiro  wmrnm  9i 

TImt  btift  pliM  voold, 

Sflt  Hi*  qvMlMO,  vi»  vi4  M«  wk»t  md  b*  doM*.  I 
dM^UaoithMk  of  niMiiag  tJMA.  O.K^dtoui 
fUif  ffciBi  Wider  ynmv  of  wttd ;  boilaMOO 
wmmm  wbr  »  karaMciiiim  f«a  *boui/f  iMt  be  fitUd 
if  a  jmu  momwprjudmui  will  WMgilog  Um 
TIm  barmnatiim  iMds  will  mmd  a^ood 


I  «f  mmntkthng  op ;  bst  tluv«  it  mo  diffiealty 
•kovt  Hist,  Mid  tbeoBljrtldiig  that  wo«ld  beany 
UtAkhU  wotild  b«  makiflg  tb«  double  pallet  actum 
lbw^wgbf»Bt  tbe  f«ipctcr.  I  pr«MUM  the  tob'bMt 
k  werM  by  tbe  dc/able  pallet.  The  tooeh  would 
be  tbe^aae  tbeu  over  aU  the  keyboard.  The  bar* 
I  pao  would  be  dtupiy  uivcrted  where  the 
•  ie  BOW,  and  miffjai  be  torewed  to  the 
mmndbimrd  or  let  iuto  it'^tuAdtut  room  for  a  4ia. 
pallet  biiof  all  that  U  jeaaUi^d.  The  <*i]ot'' in 
&•  Moiidbeanl  would  thiu  be  t^in.  wide,  aod  33iD. 
Leather  roitod  edge  a<Ml  Mtare  paa  by 
of  eerewi  and  heofce.  What  would  in  a 
i  be  the  well  of  the  paa  ie  thne  ouen  to 
theair;  that  would  be  booied  iL  and  woula  con- 
tain the  valree  ■dmitthig  wiaa  to  the  legieten, 
and  the  itop-aotien  woald  be  limple.  I  eee  no 
namn  whr  tnai  ehoold  not  be  done ;  bnt  I  do  not 
adfiae  it,  lor  unlete  the  harmoninm  rcede  are  filed 
dMrn  they  will  take  an  awful  lot  of  wiad«  aod  here 
a  jpriae  qoettion  oomei  in— How  huge  are 
*'  Beta'e  '*  beUowe,  or  oen  larger  be  put  in  the 
aaee'r'  Aerasiog  there  ie  no  difficulty  on  that 
More,  the  saaia  point  ie  to  fee  that  nothing  ii  done 
to  mder  it  diilicnlt  to  get  at  the  back  row  of 
csletiag  teede.  An  additional  A.  O.  tobeboard 
might  be  planted  TertieaUy  at  the  baok,  or  U 
baknee-keyt  were  oeed,  in? erted  oier  them  (whioh 
k,  I  think,  beet,  as  it  leavee  all  clear  below  for 
getting  at  the  rted^  and,  according  to  size  of  oaee, 
giTet  opportunity  for  producing  effecte  which  are 
not  to  DC  bed  from  reedt  mounts  on  one  sound- 
board), as  I  tnggnted  to  *«  A.  H.  D ,"  on  p.  601, 
Vol.  XXXII.  By  the  way,  it  would  beintereeting 
to  hear  how  that  gentleman  k  progreeiiog  with  hk 
ioftrument;  he  bad  barmonium  reede  on  anex- 
havit  wind.  The  long  kevs  are  not  abeohitely 
neoetfary.  if  you  oooclnde  to  uie  another  A.  O. 
tobeboard,  for  a  frame  can  be  made  with  bent 
wirci  to  deprett  the  phugert  of  the  additional 
rowf.  or  ptttti  them  up,  as  the  oaee  may  be ;  but 
tfak  frame  mnat  be  made  readily  remorable,  and 
may  be  impossible  if  your  ttop-actioa  k  anywhere 
•ke  than  at  the  ends  of  the  rows.— ^boakon. 

[40320.]-*Motor.-In  Tkw  of  the  difficulties,  I 
am  not  sure  that  a  powerful  spriug  would  not  be 
best.  A  weight  would  need  to  be  either  yery 
heavy  or  to  bare  a  fall  of  many  feet.  If  light, 
therefore,  1  hardly  think,  for  a  portable  machine, 
that  it  would  answer.  I  hare  also  thought  of  com- 
pressed air;  but  would  the  pumping  the  air- 
chamber  be  inadmksible  P— Bunuobt. 

[40320.1— Ohromate  of  Calolom.— To  "  Ava- 
LY8T.''— 1  would  be  glad  of  your  iuformatiou.  I 
want  it  for  battery  purposes,  aud  would  lilce  to 
make  about  14  lb.  at  a  time.  It  k  stat^  in  Sprague*s 
••Uieolriolty"  as  OaOrO«  »  I5tf.— W.  P. 

[40308.1  —  Olook.  —  I  onoe  had  "Anxious 
Amateur's"  diffiouUy  with  an  American  clock. 
Try  unscrowlug  the  winder  the  wrong  way  (ap> 
parentlv)— i.^.,  to  the  left  instead  of  right.  In  my 
oasethk  onfasteoed  the  winder;  the  aand- setter 
k  held  on  by  friction  only  ;  pull  straight  and  hard, 
and  it  will  probably  come  on.— Cjllnb. 

[40381.1— Three-Legged  Gravity  Saoape- 
ment.— To  **  Alfojoe."— 1  seud  a  sketch  and  de- 
ioription  of  a  three-legged  gra;?ity  esoapemeut, 
Whfoh  is  almost  a  literal  trausOTipt  from  a  book  on 
clucks,  by  J.  \V.  Benson.  This  iilustnition  repre- 
sents a  regulator-esoapement  as  it  would  appear 
in  a  front  view :  the  pallets  are  lifted  by  the  three 
central  plus.  The  locking- teeth  rary  in  sise,  from 
Un.  to  nearly  2in.  The  horizontal  pieces  project- 
ing from  the  top  of  the  pallets  form  the  a^ustment 
for  the  arc  of  the  pendulum.  The  great  ad- 
rantages  poseeesed  by  this  escapement  over  all 
other  graTtty*esoapements.  &o.,  are  as  follows : — 
1.  It  requirea  no  oil.  2.  The  angle  of  the  detent- 
planet  reduoee  the  friction  to  almost  nil.  3.  As 
the  impulse  aud  the  unlocking  are  in  one  direc- 
tion, the  eeoapement  is  unlocked  without  leooil  of 
the  immilee  arms.  4.  No  impending  fotoe  to  the 
pendulum  from  inertia  of  impulse-aims.  6.  The 
hold  in  the  stops  can  be  iacreased  or  dhmniahed  to 
any  praotioal  extent  by  reason  of  the  inverted 
poise*  ^   "         -    '   « . 


impulse*  arms.  0.  Lfss  affected  by  any  disturbing 
foriMe  of  the  train  in  pcoportion  to  the  preeaure  on 
the  etope.  7.  Will  bear  more  weight  and  give 
more  power  to  the  train  without  ino^aaing  the  arc 
of  oscillation.  8.  No  possibility  of  tripping  under 
a^y  inoreaee  of  motive  power.  9.  The  minimum 
arc  of  Tibratkm  to  unlock  k  eiBht->tealha  ot  a 
degree.  Other  eeoapeaMnls  of  similar  oontrastieii 
require  from  4  to  V,  10.  Take  lees  weight  for 
the  motiTe  power  in  proportioa  to  the  differeneeof 
presMira  and  draw  on  the  laokiage.  11.  la  «n- 
lookad  by  grmrili^tioDi  Intleid  of  by  thape^olui, 


msdflithetiaiaof  SBMlse.  U.  JUmmmmtlmr 
fly  nor  1— msifniie,  aad  so  rediaaae  the  weight  of 
the  motive  power  by  about  balf.  13.  Tbm  iflis 
civiag  motion  to  the  pandolnes  iaaroaaae  aethe 
tone  of  gravity  on  tlM  pendalam  deeaeaaeB.  A 
gieat  advantage  o>ver  those  eeeapensentain  whaeh 
k  docM  by  the  Bendalnsa  when  He 
naaseiy  expended,  and  at  the  «x- 
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tremity  of  its  arc  of  Tibration.  14.  The  angle  of 
the  detent-planes  can  be  set  so  as  not  only  to  offer 
no  resktauce  to  the  unlocking,  but  to  |;ive  an 
actual  impulse  in  the  aame  manner  aa  the  impulse 
paUeta  of  a  dead-beat  escapement.  Thk  oom- 
pletely  frees  the  impulse  which  gives  motion  to  the 
pendulum  from  any  retarding  influence  of  the 
train.  15.  The  arc  of  vibration  k  more  equal  in 
this  than  in  any  other  gravity  escapement.  10.  It 
is  not  so  liable  to  stop  in  consequence  of  a  dimi- 
nution of  arc  from  the  variation  of  motive  force 
in  the  train.  17.  It  will  answer  for  regulators  as 
well  as  for  turret  clocks,  its  arc  of  vibration  beinji; 
from  lf>  to  3^.  There  is  another  form  of  thk 
escapement  called  the  double  three- legged  escape- 
ment. In  general  principle,  it  is  much  the  same 
as  the  single.  There  is  this  difference :  that  there 
are  two  locking- wheels,  actmg  on  opposite  sides  of 
the  pendulum,  with  one  pallet  only  on  each  side, 
so  that  the  locking-wheek  act  alternately.  There 
are  several  minor  advantages  claimed  for  thk  form 
of  escapement,  which  I  need  not  enumerate  here, 
as  it  is  beside  the  question.  Explanation  of  refer- 
ence letters  in  illustration : — A,  support  cross-bar ; 
B,  suspension  spring ;  C,  pendulum  rod  (portion)  ; 
D,  frame  (adjustable) ;  E,  pallets ;  F,  three- 
legged  locking- wheel ;  G,  impulse  arms;  H,  rod 
extension  *  I,  adjusting  screws ;  J,  rod  extension  ; 
arrows  indicate  present  motion.— Alfojob. 

[4$422.]-^>rgan.— You  simply  require  another 
beam,  with  epk^ed  backfalls  under  your  present 
one,  and  made  to  rke  and  fall.  The  seoond  beam 
nuut,  of  eourae,  be  eplayed  to  the  octave.  It  may 
be  attached  to  the  key  by  a  seoond  sticker,  or,  if 
you  have  not  room  for  that,  by  a  block  on  the 
present  one.  Mind  that  the  ooupiar  only  pulk 
down  the  pallet,  and  not  the  key,  or -else  it  will 
play  all  the  octaves  up  the  keyboard.— Joubnby- 

XAN  ObOAN  BUILDBB. 

[40433.] — ^Potato  Disease. — As  an  Iridunan 
who  is  now  putting  down  his  thirty -second  crop  of 
potatoes,  I  hope  I  mav  venttire  to  supplement  Mr. 
Adam*B  answer,  which  is  quite  eorrect  as  far  aa  it 
goes.  I  open  my  drilk  from  28in.  to  SOin.  wide^ 
according  to  kind  of  potatoes— thirty  for  Cham- 
pions. I  put  the  farmyard  manure  in  tiie  drill 
and  lay  the  potatoee,  or  out  setts  on  it,  then,  when 
the  plough  baa  gone  one  way  and  half-doeed  the 
drill,  I  have  the  mixed  kainit  and  other  artificial 
manure  spread  along ;  it  thus  does  not  oome  in 
actual  contact  with  the  potatoea,  and  when  the 
plouffh  comes  back  on  the  other  side  and  finishes 
the  drill,  it  ia  mixed  in  the  earth  in  the  middle  of 
the  drilL  It  k  a  yeiy  general  practice  to  put  the 
potatoes  vnder  the  laniard  maiMre,  but  I  find  it 
totter  to  put  thsm  ovsr  if  the  dBlk  SIS 


3  npssHfl  deep.    I.finiiiko|kos. 
inch  better  for  potakes  tknasy 
and  now  always  use  it  aksdwUh 
sitT    I  aiso  ionnd  phoapho-giaac,  if  gpod, 
betiv  than  enperhosphnte,  eempaad  by  lussy 
valne,  o<  eonrae.    Well  rotted  OManieentaialjtt 
the  best  lor  nay  ctopw  and  bnlk  for  boft,  of  cenM, 
"   thnaficah  made;  batif  a 
qaaotity  oi  the  lattsr  is  ginn  to 
have  no  heaitation  ia  asking  that  thertis 
no  crop  in  eithsr  field  es  garden  in  which  it  Buhn 
aolitttodiffercnee  to  have.the  flanayard  aamae 
well  rotted  aa  potatoee,  and  I  kaeir  many  et- 
psrianoedivBsenwhoeajthat  if  they  rsal^  ast 
a  oonaafOiiding  quantity  of  it  they  wiU  be asMk 
bsttsr  on  inah-aaade  manue,  but  the  balk  oi 
laniard inanswe  icdnees  ao  much  k  lottiagthit 
wsU-mtted  manure  k  alwnya  apt  tobenwearsaOy 
aMss  lihaBsIlT  tbm  the  other.     Of  samaTtt 
fkf  osab-made  manure,  I  maaa  that  it 


apenkiog 
Aoaldile 


psQpfldymnde  mider  cattk,  madeapk 
a  nnssf  art  aolid  heap,  or  batter  alill«mt,aadBOt 
kit  closed  to  wind  and  wsathsr ;  if  the  weatWr, 
whale  It  k  being  made,  k  iMry  dry,  it  aheoldbs 
moiatesied  with  water  irem  a  barrel  or  watsi  ngt. 
nd  nnrer  be  let  get  dry.  Looee,  dfy,'SBiotkd 
'  oQwaa  aea^y  ralQa- 


eope,  put  into  a  drill,  are  of 
kk-G.  J.  H. 


[46437.]— Soda-Idme— If  the  asda-liBe  irxe- 

2 mred  for  the  detenninatioa  of  nitrogen  ittosniins, 
;c.,  the  following  method  may  be  ennieTed.— 
Take  equal  weightoof  dahed  lime  andlTttCOj, 
and  mix  well.  When  it  k  required  for  use,  beat 
auffioient  in  a  porcelain  baain,  and  allow  to  eooL 
When  heated  with  thk,  nitrogenouB  aobskoMS 
give  up  all  their  nitrogen  in  the  fbnn  of  aoBNaia. 
Tlie  subetaace  is  so  readily  prepared  Ibat  it  u 
beat  not  to  attempt  to  uae  it  again.  **  Agrioda** 
will  find  full  directions  for  analysk  of  soot  m 
Fresentoa'a  <*  Quantitative  Analyak.*'  Belon 
ehooaing  a  balance  he  had  better  get  catakgoM 
from  good  dealers  (Jas.  Wooley,  of  Manehester; 
Townsend  and  Mercer,  Biahopegate-atreet,  Londos, 
&c.— VAGiors. 

[46449.]— UndmrgTonnd  Siphon.— To  gifeths 
dischargeof  water  by  a  s^hon,  it  k  neoeasary  to 
know  the  differences  of  level  between  theautfisi 
of  the  water  in  the  pond  that  haa  to  be  drawn  Iraa 
and  the  diaeharging  orifice  of  siphon  pipe.  Ssp- 
poeing  the  pond  to  have  a  oonti&aous  su^y  of 
water,  and  equal  to  that  dkcharged  by  the  npbeo, 
the  level  will  then  be  conatant.  But  if  the  pood 
haatobedained^thelevekwill  vary;  aowilltha 


quantity  dkeharged  vary.  Now,  if  the  descending 
pipe  has  a  length  of  300xt.,  and  an  inolinatioa  of  I 
m  4,  the  horizontal  dktance  will  be  29I'60ft.,  and 
the  vertical  fall  72'90ft.  By  my  formula  a  pipe  of 
2in.  bore,  at  an  inclination  of  1  in  4  (long  pip«)i 
will  discharge  at  a  velocity  of  586ft.  per  mmote, 
and  a  2in.  bore  pipe  contains  approx.  '133  gak.  in 
a  foot  of  ita  length.  Therefore,  the  diachaige  k 
gak.  is  77*938  per  minute. 

V  —  velocity  of  flow  in  feet  pear  msnute. 
d  S3  diameter  of  bore  of  pipe,  in  inohes. 

B  =  ratio  of  inclination  =  -^ 


v 
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I  oh«icked  off  my  figoi«a  by  *'  Bos'a  "  JooBala,  and 
made  it  76*342  gak.  per  minute,  a  iliffaiaiins  of 
about  2 '60  gals,  per  minute.  I  will  kase  it  to 
you  and  others  to  say  whioh  k  right.  There  k  one 
other  matter  to  be  eonaidered ;  that  is,  the  length 
of  the  ascending  pipe  from  bottom  of  pood  to  the 
top  of  siphon ;  this  cannot,  in  mnj  oaae,  exesed 
34ft.  vertical  height.  The  inlet  npsttme  ormouth 
should  be  made  aa  near  aa  poeaihle  the  true  ^vesa 
contraeta,"  so  that  the  entering  water  may  flew 
theiein  with  aa  littie  friction  aa  poasible  and  un- 
impeded. The  frktkm  of  the  mater,  in  ] 
through  the  ascending  pipe,  will,  to  n  € 
tent,  retard  the  flew  m  the  dan 
TuBkL  KazN. 

[46467.1 —Jewellery  Bspaliiaff.— To  remove 
old  riveta  from  brooch- jointa,  file  off  burr  fiom 
email  end,  place  large  end  on  tool  (illoatrated 
below),  with  pin  over  gioove,  B,  nnd  drive  out 
with  ponch  or  joint-puahar  and  hsmamar.  Hoka  in 
nsw  pinanie  cmened  hw  msana  of  Jsisitbnashaa^to 
be  bought  ataayjewelki^nMteiinldsnkr^  Be- 
pointi^  knianaged  Iqr  pbMBngpin  in  panHoaga  « 
hsmd^vioe^  and  filingeama  whitetsnfolving  towardi 

e^ainnoroovs,  A,offllsng  blook  WMembaiow). 
aid  soMsring  k  mubh  to  be  pMiennd  to  soft  sol- 
dering in  ahnoet  every  ease,  imt  sott  sBidanag^ 
niekar  and  thaartiBka  rsquive  i—  ntesningaftar. 
'  h«dsDlder|QkaathApfltts:lnteioiBsd»ako 
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loldtf ;  pIiM  on  a  piaMoi  ohftcooftlf  ooTac  joint  and 
loldtf  1TO  poirdBfod  bormx  and  water  mixed  to  a 
oMte.  HettwiU&apUtt-laiBp  and  blowpipe  (not 
UowtDg  too  hard  at  flrst)2  nntil  Bolder  nas  nin 
ffvlf  to  efoypart  reqoirad;  when  aet^  dip  in 


Ij     [rlSipBuicK^ 


^ 
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witvtDTimoTB  anpeiflaoas  boms,  whioh  wonld 
otfttrwiwoanM  lome  trouble  in  remoyii^.  The 
dr«  lolder  yon  had  better  bxxj  ready  nir  use. 
Jinntruid  oatohoi  yon  can  boy  in  great  Tariety  to 
fdit  difftttent  pnrpoeei  at  the  material  dealer's.  Any 
olbflr  intetnstion  will  be  gladly  given  by— C. 
If.  B. 

[46460.)— TortDia— hell.  —  If  the  tortolaa  is 
Mad  in  the  earth  for  about  two  mootha  and  tfan 
tifanoat  and  oleased,  alithe  aoft  paitaof  the  body 
«ill«emeaw^readiJy.  Ahrother-in-lawofmme< 
haifepeataily  adopted  thit  plan  with  soeeeii.  The* 
flhaMnay  be  polished  bT  any  of  the  modes  in  nse 
among  horn  or  boaenoltthars.  Ailiooseepidsmis 
But  be  remored,  and  rough  oneyen  parts  rubbed' 
down  or  soraped.  Ftnish  off  witb  fine  sandpaper, 
fallowed  by  rottenstone  and  oil,  with  plenty  of  fric- 
tioL — Ali^otox. 

[46468.]— Wmte-Iiaad.— I  am  afraid  that  Hugh 
Tinmadiae  has  fallen  into  error  in  his  answer  lo 
tldi^aeryCpJlXl).  HesaTs:  "If,  on  the  addition  of 
tnaU  quantity  of  sidphuric  add  to  some  of  the 
whitB-lead  you  peroeire  effisrvesoence,  you  may  be 
me  it  oontains  something  which  ought  to  be 
ttesot"  So  far  from  this  being  the  case,  one  may 
be  mrs  that  if  the  addition  of  a  small  quantity  of 
ralphnrie  add  to  a  sample  of  **  white-lead  "  pro- 
duMB  no  efferresoenoe,  there  is  something  absent 
^di  o^fat  to  be  present,  namely — white*lead 
iMf.  The  substance  in  question,  when  in 
iti  pure  state,  is  a  hydrated  carbonate  of  lead : 
but  sr  met  with  in  commerce,  it  is  commonly 
sduHitBted  (and  often,  to  a  large  eztenQ  with  sul- 
phate of  barium,  sulphate  of  lead,  lime,  and 
ebslk.  ThereisBodmiAa  "ruleoitiMimb"  method 
oftestiagthepority  of  whitehead;  butif  «  Greta '' 
bu  ti»  means  of  perfonning  an  ana^^sis,  I  will 
tell  him  how  to  proceed  on-  his  inasriing  anottier 
qseiy.— AiiKEio  W.  Sowxbd. 

[46465.]— Kidlnnd  Bogie-Oaxriaffea.— The 
loBfest  bogie-carnages  are  64ft.  in  length  between 
eadi  of  frame.  In  1876  the  company  possessed  68 
bogis-carriagea — 25  Pullman  drawing- room  cars, 
11  PoUman  sleeping  cars,  and  32  bogie  carriages — 
all  of  which  are  carried  upon  two  4-wheeled 
bogies.  The  working  of  these  was  found  so  satis- 
iMtory  that  a  number  of  6-wheeled  bogie-carriages 
woe  ordered.  These  are  the  largest  yet  coa- 
ftmcted.  I  give  a  few  dimensions ,  since  tney  may 
istBtest  some  of  your  readers  :— 

^la- 
Total  length  of  frame        54    0 

Width  OTor  panels 8  0 

Width  eutride  steps 8  6 

Width  of  bogie  frame       6  6 

Bialance  from  centre  to  centre  of  bogies. .  36  0 

Whselbase  of  each  bogie 10  6 

Oia.  of  boeie*  wheels         3  7 

Pnee  first  elaaa  compartments  to  hold  18  passen- 
gen,  fonr  thiad-dass  compartments  to  hold  40 
iniwgmu.  and  one  luggage  compartment.  The 
eaatseef  tba'roof  is  raised  above  the  level  of  the 
ostiide  and  fitted  with  glass  panes,  affordina  ad- 
ditional light  and  ventilation,  {lie  latest  carnages, 
bovever  (1878-1881),  are  fonr-wheeledbogies  with- 
out the  raised  roof,  all  built  at  Derby.  The 
Swttbh  Joint  Stock  (BI.S.J.S)  possess  30  bogie- 
Gsniages  (10  six-wheeled  and  20  four-wheeled 
b^ies).  The  six- wheded  bogies  have  not  the  raised 
not-lCsiBOB. 

[4d481.]-.Boiter«0hunp.^I  am  much  obliced 
ta  ^'Was-HeU"  for  his  information,  but  ha  dees 
aot  go  fs*  enough.  He  saya  I  shall  require  to  find 
bow  fall  the  pump  is  at  each  stroke.  I  should 
^•Usni  it  a  faronr  if  he  would  tell  me  how  to  find 
«■.— Slocuk  Podobb. 

[46489.]— Bteyole-liaadng'.— I  beg  to  tender 
■ythaakato  «•  SunUght"  for  his  answer  to  the 
WOTS,  and  in  reply  to  his  qusstioa  as  to  what 

C^  I  want  inlonnation  on,  1  venture  to  ask  him 
.  afewhintsonthefitting'of  wheels;  as, aoeord- 
■gto  hisopimon,  I  have  not  gone  the  right  way 
*y^  it  Having  purchased  eveiythmg  exoept 
brwiugs  in  the  rough,  the  hubs  not  being  drilled, 
^oild  it  bepesdUeto  dxiU  them  in  a  Uthe,  and  if 
■^  what  will  be  the  beet  way  to  hold  them  to 
ifMs  the  holaa  h^mg  at  the  right  anglaP  In 
■oagMokin  backbone,  I  have  mada  a  fair  fit. 


but  find  that  tiieoentreis  not  at  its  right  angle,  aa, 
when  it  is  adjusted  in  head,  the  back  whed  will  be 
some  6in.  behind  front.  To  remedy  this  I  shall 
have  to  file  nedc  to  fit  at  a  different  angle  in 
backbone,  in  which  case  it  will  fit  rather  loosely. 
Win  brasiag  hold  it  snifidently,  or  will  it  requine 

fin?  I  would  rather  do  without  pin,  if  possible, 
ma^  mention  that  I  do  net  intend  to  do  the 
biaxmg  myseU,  but  to  gel  it  done  by  a  psaotical 
man.— Air  AjCAisvik 

[46498.]— Lathe.  —  Do  you  mean  to  cut  oft 
square  bars,  or  to  turn  them  ?  Have  vou  a  lathe 
already,  or  do  you  wish  for  siaes,  &c.  r  as  I  fail  to 
quite  grasp  your  meaning.  The  size  of  baok-c^ar 
would  depend  on  the  size  of  the  head-stock,  and  the 
size  and  wei^t  of  fly-whed  and  the  hdght  of 
centres.    Would  a  4iin.  or  5in.  centre  lathe  suit 

yon?— SXTNUGBT. 

[464«7.]-BoitifiedBngUahOitia«k^TtaRmton, 
Tiverton,  Exeter,  and  Bamat^e  were  at  onetiaM 
entiraiy'  sanoonded  by  walls,  and  stood  siegaa  in 
Orooswdi'a  time^  The  time  of  dismantling  cannet 
be  fixed,  aa  they  fell  intodeoay  and  werexemoved 
bit  by  bit  The  wallaof  that  uniqim  dty,  Chsaier, 
are  still  standing,  and*  it  iotma  a  pleaaant.  walk  mi 
tba  top  of  them  aronnd  the  old  portmi  oi  tha  dty. 

— WOBXZNO  TOK. 

[46498.1  —  Oemant  for  Olaaa.— Uto  Canada 
balsam,  which  can  be  obtained  at  any  artist's 
colourman.  This  is  used  by  opticians  to  cement 
tiieir  lenses  together,  and  is  perfectly  transparent. 

— PBQAlfSEDSrUFF. 

[46498.]— OaonaBt  fbx  aiaaa.— Try  Canada 
balsam  oi  dear  glue  -(gelatine},  to  which  has  been 
added  a  small  quantity  of  biohromata  of  potadh. 
The  latter  soML  loses  itS'  yellow  tint,  and  boeomeo 
unaiEeoted  by  damp  when  exposed^  to  daylight — 
W.T.  Bi 

[464960— OeBneatfiar0lMs.^I  should  advise 
as-thech^ipeatand  eadeat  made  the  following : — 
2  parte  eommon  black  pitch  and  1  part  gattapereha, 
mdted  and  worked  together  till  missd ;  or  two 
parts  sheUao,  1  part  Venice  tuipentina,  mdted  to- 
gether. These  would  want  uang  warm.  They 
are  both  imperviouB  ta  weatiier  inflaeaees.  Marine 
gluevrould  also  effect  your  pnrpoee,  though  more 
expensive— recipes  for  which  you  will  find  in  back 
numbers.— Fbllow  Wobsmam, 

[46499.]— Lathe.— The  proper  and  only  way  to 
fix  the  wheel  on  the  crank-shaft  is  to  get  the 
wheel  bored  out  so  that  it  will  just  slip  on  the 
shaft  If  the  shaft  be  a  square  one,  then  my 
advice  is  to  get  a  coUarshrunk  on  the  sqnare^aft. 
Have  this  turned  down  and  the  whed^bosr  bored 
to  fit  it.  Then  cut  a  key  way  in  the  wheel-boss, 
and  a  keybed  entha  shaft  The  daft  itself  may 
run  in  dther  central  or  bearing ;  but  you  should  see 
if  it  is  made' to  run  in  centres ;  if  so,  the  ends  will 
have  a  pieoeof  stsd  wdded  in,  and  a  conntsrsnnk 
hole  in  it  for  the  centre.  The  shslt  end  and  oentre 
must  both  be  dead  hard.  If  your  shaft  hi^a  not 
centre  ends  already  fitted,  I  should  prefer  te  run  it 
in  beadags,  and  foe  these  aatifeaction  asstal  is  very 
good.— SUHLiaHT. 

[46601.]— Bzpoanre  of  Gelatine  Plates  or 
Films. — **  Beginner  "  must  measure  the  aperture 
of  look  of  his  stops  and  square  their  diameters. 
The  products  will  give  their  relative  speed,  thus : 
sopi>ose  the  full  aperture  to  be  6-8in.  the  No.  6 
stop  to  be  Jin.,  ana  the  No.  1  2-8in.  in  aperture. 
The  relative  speed  will  becaleuUted  thus :  6  x  6 
s  36,  6  X  6  =  25,  2  X  2  ^  4.  No.  1  wiU  tdhe 
nine  tioies  the  exposure  of  the  full  ^erture.  No.  6 
one- third  lon^r.  ** Beginner"  will  find  in  my 
«*  Filmographic  Manud  "a  number  of  snggestions 
regarding  exposures  on  different  eubjects,  which 
are  of  value  to  beginnezs.— A.  FmtPBMSX, 

[46603.]— JasuDsIng  nf  Tapered  Jovmals**- 
The teper shown  by  *'01attenV'  diagram  m  far  more 
than  I  used  in  lathe*maadrds  when  maaiaf  actariag' 
such.  The  angle  should  be  aa  amaU  aa  possible,  be- 
cause the  larger  diametsr  wears  soonest,  and  in 
order  to  prevent  the  sticking  of  the  oone^  a  shoulder 
is  provided.— J.  J.  A.,  Liverpool. 

[46504.]— Air  and  Steam.— If  two  vessels  are 
filled,  one  with  steam  and  tixe  other  with  air,  both 
heated  up  to  248*  Fahr.,  or  the  pressure  of  two 
atmospheres,  and  connected  by  a  tube  fitted  with 
air-tight  cocks,  and  the  communication  between 
the  two  vessels  opened,  supponng  that  no  heat  is 
lost  by  radiation,  the  preaeure  in  the  vessels  will 
remain  the  same  as  before  the  oomnmnioation  was 
opened.  Secondly.  If  there  is  no  loss  of  heat, 
there  will  be  no  condensation  of  steam.  Thirdly. 
If  the  mixture  of  hot-air  and  steam  at  248*>  Fehr. 
was  compressed  to  say  one-third  of  its  volume, 
there  would  be  no  condensation,  supposing  there 
was  no  loss  of  heat ;  that  is  to  say,  u  yon  keep  a 
regular  heat  your  steam  stands  at  the  same  pres- 
sure, and  if  your  steam  stands  at  the  same  pressure, 
it  is  an  imposdbility  for  it  to  condense,  betoause,  as 
your  steam  begins  to  condense  so  the  pressure 
begins  to  decrease.— Swowball. 

[46507.]— Wax.— Paiaffin  wax  is  eolonrlesB,  and 
wiH  not  damage  thamost  ddioate  odoaas ;  bat  it  is 


doubtlol  if  wax  is  better  than  a  flaxihls  varnish  ter 
a  fabrio.-W.  T.  B. 


9.1— Analysia  of  Sails.— "^s^  FVu> 
mnr"  should  procuxa  Church's  "Luioratory 
Chndcy"  published  by  John  Van  Yoont,  Patar- 
noeter-row.  It  contams  a  vast  amount  of  infor- 
mation on  analysis  of  laanures,  soils,  and  agrioul' 
tural  products ;  but,  as  an  amateur  in  agricultural 
chemistry,  I  often  find  the  processes  too  condensed 
to  be  easily  undeistoed  without  a  teashsr:  With 
ite  assistance  I  have  of  late  made  crniaidapable 
progress  in  *'  agrienltuml  analyaia,"  and  cansafdy 
recommend  it  to  "  High  Farmer"  as  a  tmstfwaBtiiy 
guide.  WhUst  onaoib,  allow  me  to  ask  if  any  A 
*<oura"  can  inform  me  where  I  can  obtain  an 
account  of  Professor  W^s  rsBSSTnbas  on  the  re- 
tentive powsr  of  soilsi  and  how  he  pcoduood 
aetifieially  the  doable  silioatsa  of  aluunna  and 
sod%  alumina  and  lime^  &o.  I  have,  dussng  tise 
past  wteter,  been  expenmenting  on  the  power  of 
soils  to  hdd  sokiUe  phosphates,  and  found  that  a 
qoantity  of  water  equal.te  a  rainfall  of  aboot  5te. 
washed  out  within  IperoentL  alithe  solnUephoa* 
phatea  added  to  tha  sod.  InoBBcaseIobtHlnedil2 
percent,  moreof  monocaidc  phosphatethanl  added. 
The  soil,  in  this  inateaoe,  contained  natnndly 
3  per  cent,  of  ealcio  phosphate.  In  csBrviagi  out 
these  investigations,  I  fiUed  a  large-siaed  flowse- 
pot  with  soil,  placed  the  manure  on  the  auifaee. 
added  rainwater  in  assail  qaandties  at  a  time,  and 
collected  the  drainage  in  a  oeaker  placed  below  the 
pot.  Can  any  of  our  chemists  give  me  the  resulte 
of  dmilar  experimento  P— Aobioola^ 

[46510.]— Photography.— The  simplest, 
cheapest,  and  most  reliable  means  to  change  dry- 
plates  in  the  Add  is  an  opaque  bag,  with  deeves 
and  indiarubber  bands  to  pass  over  wrists,  and 
two  non- actinic  apertures  oppodte  each  other, 
through  one  ef  which  can  be  seen  the  necessary 
operations.  The  bag  occupies  little  space,  is  ligh^ 
and  useful  for  many  purposes  besides  that  for 
whiflh  it  is  spedally  designed.  All  ohangtag-boxes 
are  expensive,  liable  to  get  out  of  order,  and  are  a 
constant  source  of  tzonhle  and  vexation.  Hase's 
U  the  best— W.  T.  B. 

[46610.1— Fkotogsa^l^r.—Peihapa  the  plan  I 
use^  with  complete  satisfaotioB,  instead  of  a 
ohanging-boi^  might-  suit  **  F.  O."  It  ista  hag  of 
thickest  black  cdico  doubled.  The  front  and 
bottom  are  kept  rigid  by  cardboard.  When  not  in 
use  it  collapses  and  occupies  little  apace.  There  is 
a  sleeve  at  each  end  wide  enough  to  admit  dark 
slide,  box  of  pUtea,  and  my  arm.  BtestsS  bands 
round  the  ends' of  the  sleeves  keep  thsm  tighlte 
my  anw  and  effeotaaU|texoluda  light.  There  i8<a 
taJM  band  at  the  top  whidi  goea  round  my  nedL 
and  the  bag  hangs  levd  with  my  elbows.  Aal 
bare  to  manipulato  by  toudi,  tiie  backs  of  the 
plates  are  marked  bafoa 
to  each  a  small  piece  oi  i 


plates  are  marked  bafose  going  out,  by  gumming 
to  each  a  small  ptece  oi  p^peiv  whioh  is  easily  fett 
by  the  finger.    With  this  I  am  able  to  change  any 


number  of  plates  when  out  for  a  day.  The  whole 
thing  cost  me  about  two  shillings.  If  **  F.  C." 
wishes,  I  shall  be  happy  to  give  further  particulan 
as  to  shape,  dimensions,  &o.— W.'  H.  S.  W. 

[46511.]— TeUow  Stains^  and  Thi  Disbas.— 
Where  the  yellow  stains  do  not  arise  from  faulty 
plates,  they  can  be  removed  by  soaking  in  a 
saturated  solution  of  alum,  with  two  ounces  dtrio 
acid  added  to  each  pint.  A  yellow  stain  some- 
times is  produced  by  allowing  white  b'ght  to  faXL  on 
the  negative  before  it  is  quite  **  fixed.*'  Tin  dishes 
well  coated  with  blaok  varnhh  may  be  used  for 
devdopment.— W.  T.  B. 

[46511.]-8teiiiis  on  Oelathie  Viliiis.— Hts 
dark  colour  of  your  negativea  is  most  likdy  the 
resdt  of  oontinubg  the  action  of  the  developer  too 
long,  posdUy  owing  to  the  exposure  having  been 
too  short ;  or  the  stains  may  have  come,  as  often 
do,  by  washing  between  development  and  insertion 
in  the  hyposulphite  solution :  pass  direct  from  the 
former  to  the  uitter  to  avoid  the  chance  of  stains. 
Tin  devdoping  dishes  arequiteas  good  as  any  other 
material ;  for  the  alkaline  or  iron  devdopment  of 
gdatine  negatives  I  have  used  them  exdunvdy 
for  twdve  months.— A.  Puxphbby. 

[46516.]— Oaledomian  Engines.— The  dasssfl 
••Netherby"  aaks  about  are:— (1)  1  to  29,  6ft 
coupled,  cylinders  17  by  22.  This  lot  comprises 
several  sets  which  vary  in  date.  Builders,  Dabs 
and  Neilson.  (2)  30  to  41 :  Ndlson,  1872,  7ft 
coupled,  cylinders  17  by  24.  (3)  42  to  46: 
Dabs,  1874,  7ft.  coupled,  171  by  24.  (5)  49 
to  58 :  6ft.  coupled,  Neilson*  1874,  cylindsrs 
17  by  22.  (6)  59  to  64  :  6ft.  coupled,  Jones  and 
Potts,  1850,  cylinders  15^  by  20 ;  (7)  65  to  75 
(originally  to  To ;  76,  however,  blew  up  at  Carlide, 
and  waarophieed  by  the  first  of  the  8- footers  in 
December,  1859) :  7Tt.  singles,  cylindere  16  by  20 
(originally  15^  by  20),  Qreenock,  1855;  (8)  76 
to  87 :  date  from  1859  to  abovt  1864 :  8ft.  singles, 
cylinders  17  by  24.  (9)  88  to  91 :  St.  BoUox,  7ft 
singles,  cylinders  17  by  22;  built  aa  main*Une 
engines,  but  replaced  in  1875  by  the  new  S^fbeten 
113  to  116,  now  stetioned  at  Caretairs.  (92  to  97, 
andl03tol07:  Ahpeady  described^  vide  last ¥oL) 
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98  to  102,  and  108  to  112 :  7ft.  coupled,  Si.  BoUoz, 
1867-8,  cylinden  17  bj  24  ;  113  to  116 :  8ft.  linglet, 
St  BoUoz,  1876,  cylinders  17i  bT24;  117  tol22; 
lit.  eonpled,  NeiUoo,  1868,  cjUnden  17  by  24 ; 
123.  124 :  7ft.  coupled,  Crewe  type,  Perth,  1869, 
erhnden  about  17  by  22 ;  125  to  129 :  Bogie 
BnreM,  7ft.  eonple^  Neileon,  1877,  cylinden 
18  by  24 ;  130  to  139 :  6ft.  coupled,  Dube,  cylinders 
17  by  22 ;  294  to  299,  and  306  to  309 :  6ft.  singlet, 
eyHndert  16  by  20,  Perth,  S.CBy.Co. ;  300  to  30^ : 
same,  bat  haTe  no  domes,  Sbarp  Stowaxt,  Man- 
chester; 311 :  now  broken  np;  was  a  Cramptun 
esgbie,  with  7ft.  wheels,  and  cylinders  16  by  20, 
and  belonoed  to  the  S.N.£.By. ;  312  to  319 :  7ft. 
sb|^(onipnaUySK.ILB.}:  built  YoloanFoandry 
Works,  Warxinkon,  1866,  cylinders  16^  to  17 
br  22 ;  310 :  7ft.  single,  similar  to  88  class,  by 
Barclay,  KHmamock.  These  dates  are  the 
original,  not  rebuilt,  dates.  The  number  of 
tubes  Taries  very  much  eren  in  engines  of 
the  fame  olaases.  88  to  91  class  have  from  144 
to  160 :  812  to  319  have  from  160  to  202 ;  294  about 
228;  No.  306  about  188  tubes.  I  writo  this, 
because,  when  writing  letter  19042, 1  did  not  think 
that  they  would  Tary  to  such  an  extent.  A  great 
manyof66— 76  are  scrapped.  Yes,  «Netherby" 
is  quito  right  with  regard  to  the  old  Oreenock- 
built  singles ;  their  stroke  was  only  20in.  Ai  he 
asks  for  a  description  of  them  I  will  endeaTour  to 
gnttif y  him.    I  inclose  a  rough  sketch  of  one  td 
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those  built  by  Taylor^  Warrineton  (Nos.  10  to  16), 
the  dimensiensof  which  are  aa  follows :— OyUnden, 
16in.  by  20in.,  stroke  placed  Oft  centre  to  centre ; 
steam  ports,  l|in  by  lOin. ;  exhaust  ports,  3in«  by 
lOin. ;  boiler  barrel,  3ft.  6iin.  dum.,  9ft  9in.  long ; 
tubes,  158,  Ifin.  diam.,  and  10ft.  l|in.  long; 
inside  firebox,  3ft.  Ions,  3ft.  6in.  broad.  3ft 
8in.  deep ;  canying  -  wheels,  3ft  6in. ;  driTing- 
wheelff,  6ft;  safety -yalres,  two,  2&iii.  diam., 
graduated  to  901b.  pressure  per  sq.  in. ;  extreme 
bearing,  12ft  Otin,;  rail  to  top  of  chlnmev, 
13ft^n.  ^' 

Tons.  Cwt. 

Wright  Qn  working  order)  on  leading- 
wheels   5      15 

Wdght  (in  weddng  order)  on  driTing- 
wheels 9      15 

Weight  Qjk  working  order)  on  trailing- 
wheels 3      10 

Total     ..        ..  19       0 


I  will  simply  gite  the  leading  dimensionB  of  some 
other  classes.  Nos.  33  to  38,  Oft  coupled; 
cylinders,  15in.  by  20in. ;  Nos.  2  and  16  (afterwards 
7/  and  78)  **  Bloomers,"  cylinders,  9in.  by  16in. ; 
leading  and  trailing  -  wheels,  3ft  lia. :  arising- 
wheels,  6ft  lin. ;  working  pressure,  2001b.  per 
sq.  in.  Older  daises  still  belonging  originally  to 
the  Qlasgow,  Paisley  and  Greenock,  and  also  the 
(Hmkirk  Bailway  were  then  in  use.  Some  of  the 
former  had  12in.,  other  13in.  cviinders,  and  ISin. 
stroke,  single  driving-wheels  5it  dia. ;  the  cylin- 
ders were  mside.  The  fastest  train  run  by  the  old 
Oft  tingles  was  timed  at  over  61  miles  per  hour. 
That  was  from  Edinburgh  to  Garstairs,  27  miles  37 
chains,  in  32  minutes.  They  however,  seldom 
ran  to  time  with  that  train,  notwithstuiding  that 
it  rarely  exceeded  4  vehioles,  or  22  tons,  and  was 
much  oftoner  less.  The  line  referred  to  is  a  rery 
heavy  one,  the  first  18  miles  33  chains  being  a  con- 
tinuous rise,  including  gradients  1  in  100,  fin  115, 
1  in  120,  and  even  steeper,  and  the  remiunder, 
which  falls  towards  Garstairs,  is  quito  as  steep. 
The  express  from  Glasgow  to  (Carlisle  in  1849  was 
aUowed  2  hours  40  minutes  running  home,  five 
stopptges.    The  following  was  its  running  :— 

Miles.  Min.  Speed. 
Glasgow,  south  side  to  Gushet 

Junction        —  2  — 

Gusbet  Junction toMotherwell  12  20  32'7m.p.h. 

Motherwell  to  Garstairs       . .  16  28  33-21 

Garstairs  to  Beattock  . .        . .  34  62  39-23 

Beattock  to  Lockerbie..        ..  14  20  42*0 

Lockerbie  to  Garlisle  ..        ..  26  38  4105 

Coke  coDflumed  on  this  run  with  7  carriages  was 


from  11  to  14  cwt.,  according  to  the  state  of  rails. 
Li  1850  the  10.30a.m.  express  was  allowed  3  hours 
22  minutes,  five  ateppages  included,  to  run  from 
Glasffow,  Buchanan-street,  to  Garlisle,  105  miles, 
a  little  slower.  If  I  have  not  siven  the  dimensions 
folly  enough  that  can  be  easuy  remedied.— Gab- 

STJLIBS. 

[46520.]— GhM- Engine  for  Ziaanoh.— It  has 
been  already  tried.  See  remarks  I  made  on  the  first 
attempt  about  U  year  since.  Subsequently  a  great 
improvement  has  been  made.  Now  such  an  engine 
could  be  made  that  would  be  quito  equal  to  a  steam- 
engine.  The  chief  difficulty  is  that  of  handling  the 
boat,  or,  in  other  words,  to  manage  the  revernng, 
&o.  The  first  launch  had  an  arrangement  fitted  to 
it,  so  that  bv  the  action  of  one  lever  the  screw- 
shaft  was  maae  to  run,  so  that  the  boat  went  ahead 
er  astern,  or  the  shaft  ceased  to  revolve  altogether. 
But  this  was  attended  with  several  drawbacks : 
one  was  that,  supposing  the  engine  was  driving  the 
boat  ahead,  and  it  became  .needful  to  promptly 
reverse,  it  could  not  be  done  instantaneously,  as 
although  the  screw- shaft  would  stop,  still,  the 
engine  had  to  be  slowed  down,  or  the  clutches 
would  be  likely  to  be  smashed,  as  the  shock  due  to 
suddenly  ooupling  the  shaft  and  fan,  which  would 
be  at  rest,  or  nearly  so,  with  the  engine  peuiaps 
going  some  120  a  minute,  would  be  very  great ; 
ttierefore.  it  becomes  imperative  to  dow  the 
engines  down  to,  say,  a  moderate  speed.  Beoently, 
I  have  evolved  the  tneory  of  a  reversing-enffine,  so 
that  the  engine  and  sbaft  would  be  rigidly  con- 
nected, except  when  the  boat  was  stc^pea  for  a 
short  time  for  any  purpose ;  but  that  involves  the 
application  of  an  air-pump  and  chamber.  Where 
the  starting  and  stoppin|^  are  not  likely  to  be 
wanted  at  a  moment's  notice,  then  the  first  plan  is 
far  beet,  as  the  engines  are  always  running  and 
making  their  gas.  Ai  yet  I  have  not  given  the 
question  the  time  and  thought  I  should  like ;  but, 
suffice  to  say,  that  a  gas-engine  can  be  applied  to 
a  launch  without  difficulty,  so  long  as  momentarfly 
stopping  and  startin^^  is  not  needed.  The  gas- 
mslang  arrangement  u  perfect,  and  water  for  the 

Slinder  jacket  would  be,  of  course,  drawn  from 
e  sea.  There  is  one  point  that  I  would  like,  in 
fairness,  to  mention — vix.,  that  the  engine  would 
be  larger  and  heavier  than  a  stMm-engine 
of  the  same  sixe.  Against  this  fact  we  mus^  in 
equal  faimees,  mention  the  gain  of  weisht  due  to 
no  boiler  being  needed,  and  tne  space  sJso  gained 
from  the  same  cause.  I  am  fully  certain  that  a 
little  time  will  show  the  applicatien  of  gas-power 
to  marine  propulsion  on  a  small  scale,  and  I  believe 
I  was  the  first  who  applied  a  gas-engine  to  such  a 
purpose. — Sxtnuobt. 

[46530.]— Sotary  Water  Motor.— Tou  would 
not  get  an  eoonomical  rotary  motor,  neither  could 
you  get  enough  power  without  far  more  water  than 
a  f  pTpe  would  convey.  The  only  motor  that  would 
be  eoonomical  of  water,  and  yet  give  you  the  re- 
quired power,  would  be  either  a  "  Haigh  "  or  a 
'*Me^,"  both  of  these  being  reciprocating  forms 
utilismg  the  full  pressure  of  the  water.  The  rotary 
forms  do  not  do  tnis,  and.  unless  ynu  can  get  per- 
mission to  make  a  copy  of  one  of  the  well-known 
reciprocating  motors,  I  quito  faU  to  see  how  you 
will  attain  your  desired  end.  I  would  gladly  help 
you  in  the  matter ;  but  have  you,  for  instance,  the 
necessary  tools  to  construct  a  motor  with,  if  you 
even  had  the  necessary  plans  ? — SxnnJOHT. 

[46531.]— Taoht- Deck.  — I  should  consider 
yeUow  pine  very  good,  as  it  is  light,  durable,  and 
good  in  appearance  if  properly  got  up.  Ai  to 
width,  I  should  advise  4m.  well  spiked  down. — 

SUKUOHT. 

[46531.]— Taoht-Deok.— Use  yellow  pine,  as 
you  have  been  advised ;  pitch-pine  not  so  suitoble, 
too  heavy,  hard  to  work.  Sice  of  planks  about 
6in.  by  Im.,  edgts  to  be  grooved  to  take  a  loose 
tongue,  put  in  with  white-lead.  The  deck  beams 
to  be  securely  fastened  to  the  hull  timbers.  To 
fasten  the  deck*planks,  bore  with  a  bit  a  flat 
button-hole,  say  iin.  deep,  fin.  dia.,  then  drive  in 
spike  and  fill  up  hole  with  a  wooden  plug ;  fin. 
good  dia.  turned  edgeway  of  grain,  dipped  m  thick 
white-lead  paint,  and  plane  deck  all  even  when 
laid:  but  ends  and  places  where  likely  to  leak 
caulk  in  ordinary  way.  "Yachtsman"  cannot  do 
better  than  to  get  a  shipwright  apprentice  to  give 
him  a  hint  or  two  on  the  spot— Wobkiso  Tox. 

[46536.]— Shaft.— Do  you  mean  that  the  pulley 
on  the  new  shaft  is  out  of  the  vertical  line  sOin.  ? 
If  BO,  you  will  have  trouble,  and  the  strap  is  likely 
to  keep  slipping  off.     With  pulleys  with  mud^ 


rounding  it  might,  with  a  light  load  in  proportion 
to  the  transmitting  power  of  the  strap,  keep  on. 
But  it  would  be  a  most  unsatisfactory  plan.- 
Sttnlioht. 

[46536.]— Shaft. —  Shaft  wiU  work  properW 
with  an  open  belt,  the  way  **  G.  O.  W.*'  wants  his 
shaft  to  run,  and  he  can  determine  the  exact 
position  of  the  pulleys  before  fixing,  by  maldsg  a 
drawing  to  scale,  say  ^  full  size,  and  taking  care 
when  the  belt  leaves  one  pulley  it  makes  direct  to 
the  face  of  the  other  pulley,  and  when  it  leaves  the 


driven  pulley  it  must  be  in  such  a  line  at  to  go 
direct  to  the  driving-pulley.  Note— theie  is  omy 
one  place  and  position  to  fix  the  pulley,  to  keep  the 
strap  on;  no  guide-pulleys  required.  Let 
<*G.  O.  W.*'  prepare  two  pulleys  of  the  size  he 
requires  ready  for  fixing.  Fix.  up  his  ih^  and 
put  on  his  puUeys,  but  not  as  yet  cntsny  key-wayi 
on  the  shafts.  Let  him  put  the  band  on,  hafiag 
just  tightened  the  pulleys,  his  shafts  running  empty 
for  easy  working ;  and  if  the  strap  does  not  keep 
on,  send  sketoh  to  show  which  way  he  wants  the 
shafte  to  run,  and  size  of  pulleys ;  if  the  itiap 
keeps  on,  out  key- ways  on  shafts  and  tighten  np.~ 
WoBKiso  Tox. 

[46538.]  ^  XXtilisinff  Water  Power. -To 
*'  buinjoHT  "  AND  Othbbs.- I  am  sorry  to  say  tbat 
I  cannot  hold  out  much  hopes  to  this  qoeriit 
The  power  is  but  the  weight  of  the  water  multi- 
plied by  the  vertical  height  but  less  pipe  ftietioQ 
also.  A  gallon  of  water  is  calculatea  at  lOIb., 
therefore  the  gross  power  would  be  1^060  poimdi 
per  minuto.  Deduct  from  this  first  friction  of  the 
length  of  small  pipe,  and  then  the  loss  doe  to  tlis 
motor,  and  there  is  very  little  left.  Motors  of  the 
class  mentioned  must  be  good  to  yield  60  per  cent, 
useful  eilect,  and  most  senerally  they  range  fron 
45  to  50  per  cent  only.  Allowing  that  a  flist-clsa 
one  is  used,  but  about  l-50th  of  a  hone-pow«  is 
obtainable,  if  we  make  no  allowance  lorfrietioB. 
The  utmost  11>elieve  you  could  poesibly  get,  would 
be  an  available  power  equal  to  about  400  foot- 
pounds per  minute.— SxTXLxaBT. 

[46641.]— Ants.-Pour  ordinary  paraffin  oil  into 
the  ante*  nesto  and  about  their  haunts.  This  will 
kill  all  there  and  disgust  their  viaitors.- W.  T.  B. 

[46642.]— Broken  Steam-OaQge.— To  "Suv- 
uoht"  ahd  "JAcatop  All  Tradbs."- Youmay 
perhaps  patch  up  your  gauge  with  soft  solder  applisd 
with  a  soldering-iron ;  but  be  careful  to  appfy  oalj 
sufficient  heat  to  run  the  solder.  Do  not  neat  the 
tube  more  than  necessary ;  then  dean  off  the  exoev 
of  solder,  when  the  joint  should  show  no  sign  of  s 
line,  which  would  be  the  case  if  the  crack  wu  not 
entirely  filled  up.  A  mercury  gauge  is  easy  to 
make,  whether  for  pressure  or  vacuum.  For  whiol 
purpose  do  you  require  it  ?  If  for  pressure,  except 
for  20  or  30  pounds  or  so,  it  is  a  very  oumbrooi 
form  of  indicator.  On  hearing  for  which  puipose 
you  want  it,  I  will,  with  pleasure,  send  you  ikstd 
of  an  approved  and  recent  form  of  instrument— 

SXTNLIOHT. 

[46548.  J— Ooned  ▼.  Grooved  Polleya.- 1  take 
it  your  query  should  have  been  "  Flat  v.  Grooved" 
pulleys ;  as  such  I  will  answer  it  A  grooved  pnllsj 
transmits  power  for  small  puxpoaee  far  better  thaa 
a  fiat  one,  and  as  the  strap  does  not  need  to  be  lo 
tight,  there  is  far  less  side  strain.  But  to  tranimit 
large  powers  the  sectional  area  and  surface  oonU 
not  be  increased  to  suit  except  at  a  great  oort. 
There  is  another  drawback  with  the  grooved  pnll^ 
also,  and  that  is  its  inadi^tebility  to  oe  used  with 
fast  and  loose  puUeys.  And  it  cannot  be  shifted 
from  one  groove  to  the  other.  A  Y-groovedpoQey 
should  have  a  T-shaped  strap,  the  point  beinc 
taken  off,  so  that  it  cannot  bend  at  the  bottom.  1 
have  several  of  these  in  use  doing  fair  better  than 
the  round  atrap  in  the  V-groove.  I  b^eve  in  thii 
journal  it  was  recommended  to  use  a  round  seotioe 
groove  with  the  round  belt.  But  that  I  take  to  to 
an  error.  Unless  the  belt  fits  the  round  of  the  poller 
tightly,  it  does  not  transmit  ito  power  properly,  ana 
as  it  stretches  in  use  its  diameter  gets  less,  and 
hence  it  drives  on  the  bottom  side  only.  A 
V-puUey  and  strai|  of  same  section  does  not  get  s 
bad  fit  by  wear,  as  it  wears  equally  downward,  sad 
it  takes  great  wear  to  reacli  the  bottom  of  ths 
noove,  amd  until  it  does  the  belt  drives  full  ^ower. 
I  do  not  so  much  advocate  the  round  belt  m  the 
V-pulley.  as  the  surfaces  incontact  are  notsosmpl^ 
But  a  y-belt  will  transmit  power  better  then  any 
other  form  for  small  work. — Suitlxoht. 

[46550.]— Inataataneous  Photography.— AU 
really  good  venr  rapid  gelatine  plates  by  reliable 
makers  are  sufficiently  sensitive  to  be  impressed  by 
the  exposure  of  1-lOOth  of  a  second,  llie  labeli 
atteohed  to  parcels  of  plates  are  often  very  mis- 
leading, and  no  makers'  plates  are  always  abka. 
Use  a  quick-acting  lens  of  short  f  ocui,  and  alkalina 
developMor,  with  a  minimnm  of  pyro  and  as  mocb 
ammonia  as  the  particular  sample  of  plate  will 
bear  without  fog ;  develop  in  a  very  subdued  bgbt 
— W.  T.  B. 

[46550.]  —  Inatantaneoua  Photography.-- 
There  is  a  lot  of  nonsense  talked  about  this  clsfl  of 
work  j  every  subject  cannot  be  taken  instantly  at 
any  tune.  If  you  have  rapid  gelatine  ^reparatv»i 
and  you  do  not  get  your  piwures  quokeooogb. 
you  may  do  a  little  by  increasing  the  amoont  of 
ammonia  in  your  developer,  or  even  wetting  the 
picture  front  with  an  ammoniaoal  solution.  If  this 
wiU  not  give  you  the  speed  desired,  use  a  Isiftr 
aperture  to  your  lens.  II  that  is  not  enougb,  use 
lenses  of  shorter  focus,  take  small  ncgatiTies  and 
enlarge  the  positives  from  them.— A.  PmcFSBsr. 

[46556.]— Induction  OolL— Hie  dimendoof  of 
prinmry  given  are  about  the  tame  as  in  myooU 
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wbidi  gives  Sin.  spark  for  aboat&i  znilei  of  No. 
35  wire.  As  yon  appear  to  have  abont  10  milei 
OB,  I  think  yon  should  get  a  longer  spark,  tkouffh 
it  tf  possible,  as  the  wire  is  so  fine,  that  the  smaller 

riDti^  of  electricity  passing  becomes  dissipated 
the  DTosh  discharge  without  forming  a  spark. 
I  tbitilt  it  would  have  oeen  better  to  haye  ooimned 
the  secondary  to  about  Gin.  or  Tin.  of  the  middle 
of  the  primary,  as  the  inductiye  effect  there  is  much 
gnater  than  near  the  ends.  However,  before 
Soing  anything  more  I  should  try  a  mercury-break. 
Patthe  present  break  out  of  action  and  join  a 
thick  platmum-tipped  wire  to  the  spring.  Connect 
the  contact-screw  to  a  small  quantity  of  mercury 
is  a  beaker,  or  other  deep  yessel,  and  cover  with 
in  inch  or  two  of  spirits  of  wine.  If,  on  making 
and  breaking  the  circuit  by  the  platinum-tippea 
wire  at  the  mercury  surface  you  get  a  better>spark, 
a  psnnanent  mercury  break  can  be  arranged,  as  in 
the  description  of  my  coil  in  No.  779.  See  also  Nos. 
782, 93,  97  for  further  particulars  of  coiL  I  have 
BSTsr  succeeded  with  the  platinum-brake,  though 
othen  appear  to  make  it  answer. — J.  Bbown, 
Belf^ 

[46565.}— Induotion  OoU.  —  A  coil  of  your 
dimensioDS  will  require  quart-sized  Groves  to  get 
fiH  effects.— J.  P.  HBWirr. 

[46562.]  —  Dryinff  Gelsitlne  Emulalon- 
mtea.— I  should  recommend  '*  J.  G.'*  to  use  a 
piiaffin  on-stove,  the  combustion  &f  which  does 
sot  in  any  way  injure  gelatine-plates ;  and  as  to 
fentilation,  a  chimney  let  into  the  roof  and  pro- 
Tided  with  a  cap  to  keep  out  light  and  wet  would 
vtMtij  answer  every  purpose.— W.  BoBnrsoN, 
jnn. 

[46563.'[—Waalil2iff  Photographs.— A  siphon- 
ticrbgh,  with  sufficient  pressure  of  water  to  keep 
the  prints  in  constant  motion,  answers  admirably, 
snd  will  effectually  wash  them  in  two  or  three 
hoar8,jprovided  the  apparatus  is  not  over-crowded. 
— W.  KOBiareojr,  jun. 

r46563.J— Waflhinflr  Photographs —If  you 
nfer  to  recent  back  numbers,  you  will  find  I  de- 
scribed two  forms  of  automatic  photo,  washers. 
One  is  a  rotaay  one,  actuated  by  the  water  supply 
itself,  the  other  by  a  small  bucket- wheel.  Eitner 
of  these  would  meet  your  requirement.    And  if 

Sn  propose  to  be  your  own  oonstructor,  I  shall  be 
p07  to  furnish  any  further  details  you  may  find 
neearoL— SuKLiQET. 

[465&4.]— Orgran.— The  front  pipes  of  an  organ 
ihonid  be  of  metal,  if  they  are  intended  to  speak. 
They  should  be  of  8ft.  pitch,  open  diapason,  u  the 
soondboard  is  constructed  to  receive  them.  In 
some  small  old-fashioned  organs  the  front  pipes  (if 
p^  tkey  may  be  called)  are  made  of  wood,  m 
the  form  of  an  ordinary  metal  diapason,  and  uien 
gilded.  Swah  as  these  are,  of  course,  only  for 
ornament.  In  this  case,  it  is  rather  difficult  to 
sdrise,  apart  from  a  penonal  examination  of  the 
or^  in  question,  it  is  necessary  that  the  de- 
ionption  of  the  instrument  should  be  more  detailed 
sad  tzpHcit.— G.  Fbtbb. 


I  [46669.]— BoUer.— If  yon  have  room  enoi . 
IS  ^gg  or  dish-end  boiler,  6ft.  by  2ft.  woi 
saswer  very  well,  with  a  good-sijEed  grate  for 
bondng  mobiah.  You  might  be  able  to  buy  a 
good,  second-hand  one  that  would  stand  lOIb. 
woddng-presBure.  If  you  haven't  the  roomito 
spire,  go  in  for  a  vertical  boiler,  6ft  by  2ft.  6in.— 

I    Ubob  OionA  YiNCiT. 


^  .59.1—Boller.— ^th  101b.  steam  you  oould 
oofe  get  300  a  minute  with  a  3in.  cylinder.  Where 
is  the  friction  to  be  dealt  with?  The  pressure  is  so 
iiir  that  ezoept  under  most  extraordinary  oironm- 
stsnces  only  eoald  you  get  near  to  the  speed  you 
Bsaie,  and  a  yery  light  load  would  still  further  re- 
dace  the  speed.  I  fear  you  are  under  a  misappre- 
hension also  on  another  point,  and  that  is,  if  the 
eapie  is  not  strong  enough  to  stand  over  101b. 
steuD,  it  surely  would  not  endure  being  driven  at 
300  a  olinnte.  Therefore,  you  must,  if  the  engine 
win  not  stand  more  pressure  than  161b.,  be  nus- 
tsken  la  '"•^"*^g  it  was  constructed  to  run  at  a 
U^  speed.  Ton  may  rely  on  it,  that  if  it  won*t 
md  the  pressure  it  will  break  down  with  the 
jpaid,  even  if  it  were  attainable.  I  would,  there- 
m,  ask  you  what  you  propose  to  do,  as  I  really 
eonld  not  help  you  as  the  matter  stands.  The  best 
I  cu  do  18  to  ^ve  you  dimensions  of  a  boiler  ihat 
would  supply  the  needed  volume  of  steam.  But 
^  speed  yon  will  not  get,  except  you  can  carxj 
vote  pressure.  I  am  most  pleased  to  help  you  if 
it  osa  be  dsna  in  a  practical  way.— Sunuobt. 

.[46670.]— Weight  of  MetaL— Find  the  ca^- 
^  ef  the  ladle  in  cubic  Inohea,  and  then  multiply 
w  by  the  dedmal  approxiinate  *263 ;  the  pro- 
wct  IS  the  weight  (about)  in  pounds.  Ixact 
wcaiaeyis  not  possible  by  this  method,  but  the 
soar  should  be  hut  trifling  either  way.  The  oon- 
^t  -263  is  for  oast  iron^  *283  would  give  steel ; 

3037  bnMi.  Vm  this  help  you  at  lOl?— Suv- 
uoar. 

[46670.1— Weight  of  Ketal  by  Measure- 
n«at^— jfnttiply  the  eube  contents  ia  inches  by 


weignt  oT  water  muicipuea  Dy  7  itne  ap 
speofic  gravity  of  mo][ten  iron).  I  neei 
add  that  before  applying  the  water  test 
must  be  lined  with  day,  as  thick  as 


*26  for  the  wdght  of  cast  iron  in  pounds,  or  use  the 
simple  rules  given  last  year  in  reply  to  query 
42517  in  Nos.  825,  828,  and  831.  For  crane  ladles, 
whidi  are  always  of  cylindrical  form,  these  calcu- 
lations are  convenient ;  but  it  is  somewhat  trouble- 
some to  find  tiie  contents  of  a  hand  or  wheel-ladle 
by  measurement,  if  it  is  like  the  convenient  elliptic 
pattern  which  I  have  in  use,  or  of  any  irregular 
shape,  and,  therefore,  the  practical  method  is  to 
lay  aside  the  castings  and  scrap  from  the  first  pour^ 
ing,  and  weigh  them ;  or,  if  it  is  desirable  to  imow 
the  oapadty  of  a  new  ladle  of  this  kind,  before  it 
has  been  used,  it  may  be  filled  with  water,  and  tiie 
weight  of  water  multiplied  by  7  (the  approximate 

aeea  soaroely 
test  the  ladle 
ike  usual 
coating  of  loam ;  and,  as  the  lining  is  a  variable 
quantity,  the  oapadty  of  the  ladle  will  vary  pro- 
portionately.—(jazland. 

[46572.]— Sonnd  In  Pipe.— The  noise  is  pretty 
certain  to  arise  from  condensation  and  back-suck 
of  the  water.  If  it  be  so,  the  remedy  is  to  carry 
the  steam-pipe  into  the  tank  with  a  bend  well 
above  the  water-leveL  At  the  highest  point  an 
inlet-valve  should  be  fitted,  so  that  it  falls  to  its 
seat  by  gravity.  On  steam  being  turned  on,  it  b 
partly  condensed  by  contact  wiUi  the  water.  A 
vacuum  is  thus  formed,  which  the  valve  would  at 
once  destroy,  snd  so  ]^veat  the  existing  noise. — 

SXTNLXQHT. 

[46574.]  —  Photo-Bath.  —  Although  opinions 
differ  as  to  the  origin  of  the  stains  foommonly 
called  <*  oyster-sheU "  markings)  referred  to, 
ge^eraUy  speaking,  I  think  the^  will  be  found  to 
arise  from  a  disordered  condition  of  the  nitrate 
bath,  a  scum  of  reduced  silver  being  formed  on  the 
surface  of  the  solution,  and  a  portion  of  which 
attaches  itself  to  every  pJatetiiat  is  dipped.  Filtra- 
tion, taking  especial  care  that  the  filtering  medium 
is  thoroughly  clean  and  free  from  impunties,  vrill 
generally  cure  a  new  bath,  and  act  as  a  temporary 
expedient  in  the  case  of  an  old  one ;  but  to  effec- 
tually cure  the  latter,  it  will  probably  require  to  be 
rendered  slightly  alkaline,  and  to  be  '* sunned" 
for  a  day  or  two,  after  which  filter  and  addify  as 
usual.  Endeavour  also  that  as  little  time  as  prac- 
ticable shall  elapse  between  sensitifling  ana  de^ 
vdopment,  and  place  some  blotting-paper  in  ttie 
lower  comers  of  the  dark  slide,  to  absorb  the 
solution  that  drains  from  the  plate.  In  very  warm 
weather,  or  the  nature  of  the  subjects  requiring  a 
prolonged  exposure,  a  sheet  or  two  of  damp  red 
Dlotting-paper  placed  against  the  back  of  tiie 
plate  is  also  of  considerable  service. — ^W.  BoBnr- 
80N,  jun. 

[46585.]— An  Or^an  Smothered.— It  is 
evident,  from  the  wording  of  this  query,  Ihat 
"  Unhappy  Organist  *  knows  the  cause  of  the  organ 
Bounding  as  it  does.  To  effect  the  cure,  joji  must 
remove  the  cause.  All  that  can  be  done,  in  such  a 
case,  is  to  remove  the  instrument  to  another  part 
of  the  church  where  there  will  be  greater  retommt 
power,  or  a  greater  amount  of  space  for  the  trans- 
mission of  me  sounds  producea  from  the  pipes. 
This,  I  believe,  is  the  only  cure.  Many  orsans  are 
ruined  in  tone  and  power  by  their  being  placed  in 
chancels  and  other  parts  of  the  church  where  there 
is  not  Buffident  room  between  the  roof  and  the  tops 
of  the  pipee.  For  this  reason  many  organs  have 
been  removed  from  the  gallery,  and  placed  in  the 
lower  part  of  the  church.  The  querist  would  do 
well  ifhe  were  to  study  the  sdenoe  of  acoustics.— 

G.FSTBB. 

[46591.]— Adjustable  PUne.— It  entirely  de- 
pends on  one  or  two  facts.  The  first  would  be 
whatthepatenteeof  theonein  Uie  ma^et  daims 
in  his  patient.  If  you;  oould  tell  me  that,  I  could 
then  better  answer  the  question.  A  second  fact  is 
whether  you  could  invent  a  plane  that  would  do 
what  you  require,  and  jet  not  enroach  on  the  daim 
of  the  patentee's  specification.  Then  there  is  Uie 
question,  Is  the  present  plane  patented  in  England, 
or  only  in  the  States.  To  make  a  copy  of  the 
existinff  tool,  if  it  be  properly  protected  in  England, 
would  be  a  oireot  inningement  of  the  patent,  and 
I  should  stronffly  advise  you  not  to  do  so.  The 
beet  hdp  I  could  give  yon  is  that  if  you  get  a  copy 
of  the  specification  (if  patented  in  this  country), 
and  submit  it  to  me,  I  would  then  advise  you 
whether  it  was  practicable  to  make  another  form 
without  infringement. — Suxzjobt. 

r46593.]— Antomatio  Kuslosa  Instruments. 
— ^There  is  sn  organette  manufactured  which  is 
blown  by  the  feet,  just  in  the  same  way  as  an 
American  omn  \  but  the  music  is  produced  by  the 
same  methoa  as  m  the  Orguinette.  only  on  a  much 
larger  scale.  This  instrument,  wnlch  may  be  ob- 
tained in  London  (one  of  which  I  have  seen  and 


heard)  would,  no  doubt,  satisfy  the  querist,  as  it  is 
of  greater  power  for  the  reason  explained  above. 
The  dieets  are  stamped  out  by  madiinery.  Being  an 
American  invention,  I  am  unable  to  furnish  a 
detailed  explanation  of  the  msbohine  employed  for 
this  purpose.— 0.  FStxb. 

[46594.]-Heatinff  Water^From  the  Bcsafy 


particulars  given  it  is  not  easy  to  give  a  satisfac- 
tory reply.  As  far  as  I  understand  you,  I  think 
vou  would  do  better  to  use  the  exhaust  steam  for 
heating  the  water.  Fix  a  coil  in  the  tank  and 
turn  the  exhaust  steam  into  it,  and,  if  it  does  not 
interfere  with  anything  else,  take  the  outlet  to  tiie 
meet  convenient  point.  If  the  boiler  is  fed  with 
cold  water,  you  would  save  fud  by  feeding  it  with 
the  hot  water  from  tank. — ^Labob  Oxnii.  Y  nrorr. 

[46595.]— Patched  BoUer.— Make  the  patch  to 
fit  wen  on  the  plate  first ;  then  mix  some  good, 
red-lead  putty.  Put  grummets  under  the  hcMs  of 
your^lts,  and  if  you  Wie  suffident  care  in  puttins 
it  on  it  won't  leak.  For  fianged  steam-pipes,  u 
faced,  use  red-lead ;  if  rough,  indiarubber  WMhers. 
— LaBOB  OlQflA.  YzvoiT. 

[46595.]— Patched  Boiler.— In  the  first  place, 
the  patch  does  not  fit  on  the  boiler  shdl  properly. 
This  should  be  seen  to  in  the  first  instance.  I  should 
make  the  joint  with  dther  a  thickness  of  milled 
sheet-lead  or  with  thin  sheet  asbestos.  The  former 
you  can  caulk  into  the  joint,  and  so  make  it  quite 
steam-tight.  The  latter  on  a  fairly  true  joint  will 
not  leak.  But  in  any  case  get  the  plate  and  the 
boiler-sheU  something  like  a  fit.— Suitliobt. 

£46595.]- Patched  Boiler.— "An  Amateur" 
asks  what  packin|p  should  be  used  under  a  patdi 
on  a  boiler  r  I  think  if  the  amateur  follows  these 
instructionB  he  will  have  no  more  trouble  wiUi 
leakage.    First,  abandon  bolts  altogether,  and  use 

L set-screws,  countersink  heads;  first,  drill  two 
les  in  patch,  countersink  nice  smooth  holes  to  fit 
set-screws  with  countersunk  heads,  idl  the  better 
if  turned  up  in  lathe ;  drill  two  holes  in  patch,  idso 
two  holes  in  boiler.    Mind  the  screws  work  free  in 

Eatch.  When  got  nicdy  to  fit,  heat  the  patch  red- 
ot,  apply  it  to  the  place  as  quickly  as  possible, 
put  in  uie  two  screws,  and  screw  them  up  tight ; 
then  take  a  hammer  and  gently  welt  up  the  patch 
quickly,  but  not  forgetting  to  screw  it  up  tight. 
Liet  it  remain  till  cold.  Tske  off  drill-holes  every 
two  inches,  mark  and  drill  boiler,  but  mind  the 
screws  all  work  fredy  in  the  patch.  When  fitted, 
take  it  off :  and  for  pacAang,  take  some  white- lead, 
mix  a  little  red-leaa  with  it  to  tiie  consistence  of 
soft  putty;  then  take  some  cast-iron  borings, 
hammer  tnem  as  fine  as  posdble,  then  mix  vnth 
lead,  and  hammer  all  to  the  oonsistenoy  of  stiff 
putty ;  rub  the  boiler  with  a  little  oil  and  spread 
on  tne  lead,  screw  on  the  patch  as  tight  as  pos- 
sible, hammering  all  round,  and  when  tight  caulk 
round.  I  think  if  the  amateur  follows  these  in- 
structions, he  will  have  no  more  trouble  with  leak- 


age. I  put  a  patch  on  a  firebox  of  an  engine 
16  by  10  over  twelve  months  since,  and  have  never 
seen  one  drop^  of  water  through  it  yet.— Caic- 


BBIDaBBKIBB  BOT. 

[46599.]— Photo.  Portrait-Lens.- Your  lens  is 
not  properly  corrected,  or,  in  other  words,  it  is  not 
adiromatic  No  separation  of  the  component 
lenses  will  aohromatise  it.  You  cannot  do  any- 
thing to  it  that  will  do  any  good,  except  it  be  sent 
to  an  optidan  to  have  it  corrected.  But  this  is 
likdy  to  cost  more  than  it  is  worth.— SuNLiaBT. 

[46601.1-Objeot-aiasses.— In  reply  to  "Poor 
Amateur,"  I  have  failed  to  obtson  any  improved 
definition  by  the  insertion  of  the  plano-concave 
leas  recommended  by  Mr.  Arthur  Hinde.  I  pur- 
chased it  at  a  London  optidan's ;  it  was  made  for 
me  to  order.  Oan  Mr.  Hinde  inform  me  how  I 
can  test  it  as  to  its  being  made  of  flint  glass,  as  I 
ordered  it  to  be  ?  A  cheap  astronomicaT  tdescope 
can  be  made  with  a  plano-convex  lens,  2in.  diam.. 
Oft.  focus  for  object-glass,  and  an  eye-glass  plano- 
convex of  l^in.  focus  ;  this  will  mafmiy  about  50 
diameters,  and  is  the  highest  power  tnis  length  vriU 
bear.  It  will  show  Jupiter  and  his  satellites, 
Saturn's  ring,  the  phaaes  of  Yenus,  and  the  craters 
of  tiie  moon ;  but  it  will  not  take  the  whole  of 
the  moon's  surface  into  the  field  at  once;  the 
object-glass  will  require  to  be  stopped  down  to 
l|m.  diam.  for  Jupiter  and  Saturn,  and  lin.  only 
to  view  Yenus.  I  made  one  of  this  class  and  length 
some  years  ago :  it  answers  very  wdl,  ana  I 
oocadonally  use  it  now,  espedaUy  for  looking  at 
Yenus.  I  very  much  improved  it  about  12  months 
dnce  by  adopting  a  compound  Huyghenian  eye- 
piece to  it ;  this  improved  the  sharpness  of  the 
hnsge,  and  enlarged  the  fidd.  The  tubes  are 
made  of  brown  paper,  similar  to  a  rocket-case ; 
an  old  cornice  pole  was  used  for  the  core  of  the 
larger,  and  a  round  ruler  for  the  core  of  the 
smaller  tubes.  For  further  ideas  as  to  fitting, 
study  the  articles  on  p.  585,  Ekqlish  Mbohahzo, 
No.  881,  contributed  by  "  Aldebaran."  The  cost 
of  the  two  lenses  should  not  exceed  3s.  6d.  I 
would  not  advise  a  "Poor  Amateur"  to  make  a 
longer  one,  at  any  rate  to  begin  with,  as  if  much 
longer  it  is  so  difficult  to  manage.  My  stand  is 
made  to  screw  by  a  pair  of  small  damps  to  the  top 
sash  of  my  bedroom  window,  which  gives  oppor- 
tani^  to  raise  and  lower  it ;  of  course  the  sash 
should  be  wedged  to  k^p  it  steady.— E.  Y.  J. 

[46602.]  — Pendulnm  Spring.— To  **  NiOHOLia." 
—You  don't  say  in  your  query  the  make  of  the 
watch.    If  it  be  a  watdi  like  that  one  you  did  a 
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AgHnH,im, 


md  you  tbovld 


iisM,  fom  tta  f«t  ttia 

raid  kamr  About  fthtftaogth. 


tlio  otlMT  yon  pat 
riMMdsMko.  ^ 


HMIg 

lot  it  bo  obout  MBOftmigthM 
In*  lif  motoh  bo  oboat  mbo 
joa  Uketo  try  tboloUowiiif  U 
will  bo  ft  ttttlo  ivoottoo  lor  TOO.  Potboifqateg 
in  •boot  Mm  psepor  dco ;  if  4oo  wook  or  too 
itBDBff,  obaugo  It,  And  to  on  till.yon  get  ^e  tigbt 
one ;  lint  yon  ooifbt  to  be>ble  to  teloot  one,  pnt  it 
in»  and  xognlato  in  about  an  bour  oomf ortably.— 

NXOBOLU. 


[4dd04.]  —  InoftBdMOOst  Iiampi.  —  Tbroo 
qwutfinDMoiwIU  not  work  a  Swau  lamp,  iHiiob 
ik  a  thftad  of  oaibon  inoloted  in  a  vaouum  gbwa 
bnlb ;  tbo  iaoaadoM«ntiaapf  tbat  work  witb  Ouoo 
or  four  Bunion  oellf  are  made  wttb  platinum 
iridium  wire  allor,  and  are  little  bettor  tban 
platinnm  wire  inoloMd  in  a  tnbo«--J.  SurcauFys. 

[46604.]  ^  InoandAaowit  Lmbpo.  — I  bare 
liflMed  Swaa'alaiDe  wttb  batteries  eeroral  timee. 
WitbrixQroTo'aooUetiie  filament  ie  Just  red.  25 
to  80  oelle  aro  wanted  to  give  a  good  ligbt  witb  one 
or  two  lamse.  60  ot  60  oella  bgnt  rix  lamps  Tery 
w^,  o^^ef  gH«  a  better  ligbt  tban  ttey  amial^ 
do  witb  dynamo  oument,  tbat  from  tbe  batteriee 
being  eteaoier.  If  tbe  lampe  are  to  be  ligbted  for 
■ome  time,  it  ii  beet  not  to  ba?e  all  tha  eeUs  in 
drouit  at  first,  but  to  add  tbem  by  degreee  as  tbe 
battery  booomes  weaker,  fiy  tbis  msaas  the  light 
oan  bo  kept  rery  oonstant  for  some  boors.— Jooxr 
HmTKNXOBX. 


[46606.] 


-Fint  teU 


dojouwisbto  oenvert  it  into  a  baek»geared 
wish  to  make  a  new  back-gear 


one?    Or  do 


mo.  HaTo  you  »  siagle«fMxod  beadstoek  alieadyj 
nadojou    *  '  '  '    ' 

r  do  yon 

if  1  would  then  tell  you  how  to  prooeed. 
In  Abo  onooaio  it  ii  a  question  of  adu>tation~in 
wblob  oaso  I  should  want  to  knowthe  sine  and 
length  of  present  oeno  pulley,  and  thodistaDee 
beftwoen  the  boaxk^r  inride  tbo  bendstoek,  so  tiiat 
I  mi^t  oatoukits  Iko  sise  and  widths  of  tbo  wheels 
ttat  go  on  tko  mandrels— 43uvxiiOBT. 


UHAlfSWESED    QUESIES. 


r  ^  fiMfte  ¥fki^  rtmmin  mtan» 
»mv»4  /or  /h4  WHk»  art  imtwHed  te  iki»  tUl,  mmd  if  ttUl 
mmamgmvd  arc  rwptaUd/omr  W9»k§  <^/Urwmrd§,  W*  truM 
•er  nu4tn  wriU  Um  mmt  IA«  U»t  «md  §m4  MiUi  iVi rwittn 
tUttf  MM  /m*  UU  bonq^  ^  tksir/tWm  eomtribtOtr*. 
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QUERIES. 


l46807.'h-FaUer's  Bwttery-  —  I  bsTe  had  ftis 
be*t«y  leonmiDonded  to  me  aa  vesy  oaastant.  Will 
aoweone  kiadly  desesEibe  materials  utad  in  making  and 
charging  t    la   it  foxaelsM-is  it  soiteble  forahooking 

Sorpoaes,  and  ezperimente  with  eleotro^magneta  and  in- 
uotioa  ooiL—C.  H.  B. 

[46606. l-^tvength  of  Battory  Onnent.—  Is 
there  not  a  simple  plan  of  testing  the  otreagth  of  current 
fvrtienused  for  ahooking  by  placing  a  marnetio  needle 
betweim  some  ooili  of  insulated  wire  and  marking  the 
amount  of  defleotion  on  a  dial  T  I»  thia  reliable  I  If 
t>ot,  can  you  enggest  a  simple  and  lehable  plan  7  — 

[466oe.]  -Oryataln  of  Sodium  OarboMito.-Oui 
any  of  >obt  readers  infenn  me  how  the  monohfdiated 
cryiteU  of  sodium  earbonate  are  pxepaxed  !  Is  ic  muoh 
uMd  on  the  large  scale  I  And  is  the  prooees  by  which  it  ia 
manufactured  patented  t  I  hare  seen  Lunge's  Tol.  II. » 
p.  976,  on  this  subject.— W. 

(46910.  l-BboanwtlOTn.— Will  Dr.  Bdmunda  kindly 
giro  tbe  qaeriit  an  opinion  aa  to  the  beneflt,  or  otherwise, 
uf  vegetarianism  for  a  wsman  of  50  years  of  sge,  who  is 
affiiotod  with  rheumatism,  but  haa  never  had  rheumatio 
fever  t  And  whether  the  use  of  the  portable  Turkish  bath 
is  calonlated  to  eradicate  this  diaease!  The  patient  has 
taken  a  course  of  salioylato  of  sodit-'With  apparently 
bstteilt.--'Hvic. 


At  a  rsoent  mestii^  o<  tke  Sooi«t4  d'Eneoniago- 
meot,  Bens,  U.  Dnmas  in  the  ebair,  Colonel 
Ooedier  brongbt  #orwaxd«  inthonasseotthooom- 
■Ittee  of  meffhemrsil  aii,  a  now  inolnmMnt  in- 
Tsnted  by  M.  CnvtUier  lor  meeonring  oonsidomble 
ttuokneesee  oonoct  to  1-100  of  a  niillimotro.  It 
oonaiite  of  a  divided  neU  with  two  flageny  one 
ixed  and  the  other  saovable,  11m  fonnor  is 
eylindncal  and  oapable  of  re^olriag  on  its  axis  hot 
eeoentncaUy,  tho  oooentnci^  being  a  miUimotrji. 
I  flu  m SOS II ling,  tbn  thkkneaiaf  an  object  within 
amilHmetre  hf  tho  rale,  tho  eylindeff  is  tomed 
nntil  the  pMoe  is  held  tightly  between  tti9  two 
Ingess^  and  the  angle  thiongh  which  tbo  uylindet 
bee  tttined  gires  tho  imetion  of  a  sniliiMMni 
meking  up  the  ooneot  dimesuMn. 

Tax  SienMBS  "legonotatire**  gas-bnmer  hss 
been  adv^pted  for  the  pnrpooes  of  fighting  Hotbom, 
from  the  Ciiens  to  Qrsy's^inn-road.  In  Holbcxm 
twenty -four  IsBpe  bare  been  eioctcd,  tbo  eon* 
sorption  of  which  nnges  between  S3ft,  and  34ft. 
of  gas  per  honr,  with  an  a^ois^o  iihosuaataag 
power  per  leasp  of  130  eandlee. 


[46611.1—  Tombatonos.  —  Would  "  Jaok  of  All 
Tradee  **  M  kind  enough  to  let  me  know  what  kind  of 
black  cement  ie  need  for  iUing  io  the  letters  on  tomb- 
•toneff,  and  how  to  apply  it  t— -David  McKay. 

[40619.HN.I.JK.  Bnginno.-To  *<Mst«oa."-I 
want  disMnsions  and  akstch  uf  the  newest  type  of  the 
above  locomotives,  of  inside  snd  outaide-cylinder  types. 


havmg  a  cab  in  piaoe  of  a  mere  weatherboard,  and  being 
alsoy  I  believe,  of  somewhat  larger  dtmeniioos  thsn  tha 
old  ones.    I  have  seen  the  akatoh  in  VoLX.ofthe 


£.  M.,"  but  it  is  not  what  I  want^heiog  one  of  the 
old  style.—B.  £.  B.  TaAXMAX. 

[46618.] -Oi«nn.—  l.  Win  Mr.  Dresser  kiodlv  ssy 
what  dsauiiptinn  of  felt  he  uees  tot  pallete,  And  hew 
thick  it  should  bet  8.  Is  tha  windbar  fixed  into  tha  ends 
of  the  wind-chest  and  on  to  tbe  sounrtboard  bars  with 
glue  in  addition  to  screws !    8.  I  witii  to  make  of  wood 


in  wood!  4.  What  kinds  of  whool-mnners  are  best  for 
an  organ  ol  8  stops— metal  or  wood— and  how  fixed  I— 
W.  C. 

146614.  J -Triosrote^Tb  **  Sosxmht."— What  ia  the 
reason  that  triajde  cranks  are  all  made  direct  angles  t 
Would  it  not  be  better  to  set  them  at  right  anglea  or 
triangles  t  If  made  the  latter,  they  would  always  start 
without  assistaaoe.  Would  they  ivqvire  a  balaaee- 
weight  if  made  at  triaaglsa  1 -fix. 

|46616.1-Woalern  of  Franoo  Bollway.— Can 
Mr.  Oobert,  Mr.  demeotSf  or  other  eocreipandent,  favour 
mewitheketoh  and  detailed  dimensions  oftheexiwaas 
eogines,  with  tender,  wh«ch  run  on  theChemin  de  Fer  de 
l*Oue8t  from  Dieppe  to  the  St.  Lasare  stetion,  Paria,  and 
al'^  ditto  of  the  Chemin  de  TSr  dn  Herd  t— E.  £.  R. 
TaaniAX. 

[466l6.1*Loolanoho  Bwttory.— Having  punhoMd 
three  improvad  Lsclaacb^  oalls  <withoat  porona  pote) 
and  oaoneeted  them  aa  directed,  sine  to  carbon,  I  find 
that  m  two  days  tha  sine  in  the^nlls  an  which  the  oarbaa 
f orua  the  oopper  pole  gete  quite  black,  whilst  the  othen 
remain  bright.  Will  W.  J.  Lanoaster,  or  some  other 
eleolrieian,  tell  die  cause  and  remedy  I— Odd  Pbluow. 

[46617.1 —Bowor  Oan.—  Can  any  reader  of  the 
ExoLisH  Mechanic  suggest  a  simple  mode  of  testing 
whether  aeweiv-inu  is  f  orcmg  ite  way  into  a  hcwse  tiiroagh 
cloeet«  or  bath-drains  t-C.  G .  K. 

[46618.]  —  Oonnootinff  Bonrdon  Stop  with 
Pedalo  — Wfll  •♦  J.  D.,"  -An  Adept,'-  or  soae  othw  of 
our  oontribntoc*,  kindly  favoor  me  wiUi  tbe  MssplaB  for 


a  spade,  or  the  defleotion  ef  a  gahaaomifttt, 

when  the  magnet  is  eamitad  fay  a  sspante  bsttcryscsoig^ 
nectad  to  the  ooUeeliBg  brushes.  ekouUthesodtofiiHa 
be  Insnlated  from  the  iron  wire  ringT^CSBMiymidw 
assist  me  !  as  I  am— Is  Waxt  of  Help,  i  qmm  •    -    ■■*> 

V48093.]-Ooonltatlon.-*On!;;!niunky,]CaRhaoa^. 
whilit examining  the  moon  wim  a  powsr  of70,anBr 
was  noticed  a  short  distance  from  me  rninin^fn^t^ 
limb,  which,  after  a  short  interval,  was  sepn  to  bestsidttr 
oearlng  the  moon.  A  reference  to  tbe  A«iiii«a|  Almmm 
showed  that  no  ocenltation  took  plassabosttkisliiaa- 
theneesiest  being  that  ef  14  fientsntis  at  Uk.ftftn.ik. 
So  implicit  waa  tbe  truatplaeed  in  the  "  Naatioal,'*  fhit 
no  further  attention  was  paid  to  the  stai  uatSL  it  f orcei 
iteelf  upon  my  notice  by  ite  evident  moonwaid  psth.  It 
was  now  closely  watched,  and  at  9h.  iSm.  18s.  (locsl 
time)  was  instantaneously  "  snofiPed  oat.**  No  stsr  a  » 
near  the moon*s  assigned  pKee  lor  March  8Qlh,tti.,ai 
ir  Leonis,  and  the  ooooMed  star  seitainly  sspesmdcftts 
fourth  magnitude.  vLeonis  was  s<arohea  fer  in  tks 
vicinity  of  the  moon,  but  could  not  be  found,  dands 
prevented  me  observing  the  resppearance.  CSa 
^'  F.B.A.8.,**  or  any  other  reader  of  the  *«  E.  JL," 
account  for  this  singular  osoonenoet  Vbeinstnasst 
used  was  a  87.1Qfai.  anhsninatift,  and  the  watahi8t|(ki 
bavaanacoelaration  esror  of  aboot  4m.^W.8.,gMf- 
field. 

[46623.]— Knmbero  of  TWidlaTid  OoaehM.- 

Could  any  of  your  readers  inform  me  of  the  ^ss  on 
which  the  MiAand  Baflwsy  number  their  ecaacs  T  I 
have  lately  seen  three  bearing  the  oaew  nanksr.--I>as- 

BRJTTOV. 


eoonseting  a  booidoa  Stop  (placed  at  the  back 
organ)  With  the  pedals  f  The  pedals  are  now  eonaacted 
with  the  Stopped  Diapsaon  by  the  Great  to  Pedal  ouapler 
—that  being  the  only  naaa  on  Ske  oi  jau  obpeeaent.  Also, 
as  to  what  length  I  should  est  tha  pine  baazdaforthe 
8ft.  and  4ft.  pipes,  somI  the  length  ol  blocks  1— the  dia- 
metsn  being  x«spectav«]y  bio.  x  7ia.  and  4m.  x  S^in.— 
3.  E.  8. 

[4661».'l— Trteyolo.  — Havmg  fitted  up  a  tricyde, 
geared  level*  wkicn  was  rather  nard  work  in  mounting 
hiUa,  I  have  now  fitted  a  Ifin.  wheel  to  crank,  gearing 
with  intomediate  wheel  5tin.  with  4im.  whael  on  hub, 
dia.  ol  spok^wheel  4t4n.— What  sise  have  1  speeded  tbe 
spoke-wbecl  down  to  t  The  spoka-wfaeel  and  hob-wheel 
axe  the  aamem  both  caaea.  Peraapa^tSoDlifht"  oraane 
of  **oazs"  wil  kind.y  show  the  qneaion  in  plain 
figures!- Ex. 

[46S10  }-Psus%oloi>faoAO  Timnnmit^.-To  M*. 
JoBX  C.  FaA»x.-l  was*:  t  j  suake  tbe  above  formof  trana- 
mitter.and  shall  feel  greatly  obhi^ed  if  you  willgivemethe 
followmg  inform  *tion-vix. :  Tbe  me  of  diaphragm,  and 
If  you  lAve  tried  a  eork  one  ;  the  raaistanoe  of  the  ooil 
ytm  a»«,  and  the  auMtmt  aC  bactcay-pever  r^uocd  for 
tzmnamittis^  *  fl«T^  you  tried  oaroou  and  pUtjnum, 
and  if  IO.  did  you  itnd  it  twtter  to  use  cartxm  only  ! 
What  »  tb«-  M?  of  the  earbooa,  and  how  huge  are  they 
At  the  actoal  pasatt  oi  contact !  What  raoesver  do  yoa 
use  r— A.  J.8. 

[40(»l.}-I>yBnnso  Bnetrio  MnohiiMO.— I  hare 
nMd<*  a  dynamoMciect'ac  aiafffcine  max  ar  to  aoe  (kwnoed 
in  another  pap«  by  Mr.  rrq«hAJl.  i  h  ve  made  iLe  uua 
nt^  of  AzmtCaiv  ol  oote  ooounaous  len^h  of  Xo  1^  ^*{- 
uon  wire,  aod  1  baTe  vrotrod  tfc<  ruil'*  erf  c.  c  yrirv  s  m 
number,  ea  h  aboot  Jrtft  di-«-J  upon  the  ir»  wi.e 
ring.  ai>d  soaked  the  wtool- in  melt^  paraftn.  In  pl»<v 
of  »  p<rHu«.*iit  manK  I  ha^e  used  an  e4«tn>-iaa«ntt 
wh::b  1  bad  by  m«-  The  pjle  p»*ca  are  oi  anneai^U 
cA-*i-:r„<i.  Tb*  ends  of  the  <uib  are  oonaMtc^i  up 
tXActij  A«  drv-at^i.  I  have  rerolred  the  armature  at 
ab««tl.9A>tiink»peTaBnAe,  bat  aaawA  get  the  iSgm  of 


£466S4.]-Hentln0BMBL«or  BfTlJiff  ffniL„_ 
— will  aonseresdeskmdly  inform  mehDwImsbsitdxy 


powders  in  a  room,  and  how  best  to  heat  the  B 
micallyf-DBLTA. 

[466S6.]— Wifo*n  Lial»iU^.-Tol[B.WBnminA. 

—A  wife  separates  from  her  hnabond  withootsaocd^ 
of  protection,  and  commences  business  on  her  own  t^ 
count.  Gete  into  debt,  and  refuses  to  pay,  though  ak« 
has  a. stock  of  goods  on  her  premiees.  Whatehseeeii 
there  f  or  a  creditair !  Whom  must  bosoe  t-the  hednad 
(still  living  in  the  neighbonzhood},  or  tbe  wife.—Kiau.. 

[46696.] -Ohemionl  Balnnoe.— Ihstiaetiens  (^ 
full  working  drawings)  to  make  a  Ifiin.  betencsttst «1D 
weigh  600  grains  in  each  pan,  and  torn  with  M6Q(MhfH  a 
gmm,wiU  much  oblige.  I  have  made  o«lin.«attadi. 
cateal-lOOthofagByiubnt  cannot  eoeeeed  in  melnrtt 
more  deUoate  in  indicating  wdght  In  pane  whcoloaied 
with  600  grains  ia  each.  Hope  some  of  the  n 
tent  and  old  ooatribotocs  will  eoase  to 
HmnocAaBOv. 

[486ty.1— Monnnring  Polftrlnntion  in  Bntter- 
ies.— Oould  any  of  your  readera  nindlv  infsrm  ma, 
tfareogh  your  valuable  oonrnpoodenoe  eolamn.  bow  to 
meMuiepolarisfttion  to  di&cant  battoeiea !  lan^ 
nothing  respeotiog  this  measoremosU  in  any  of  my  tan 
books.  Also,  what  is  meant  by  the  "  abeolnte  '*  systca 
of  unite  in  eleotrieity  1— SLaoraic. 

[48628.1— Wntoh  Snonpemeat.—!  whh  to  beta- 
formed  of  the  means  vratchmskars  employ  to  enoms 
tbe  contact  of  the  lever  with  the  rafax  pininBagUA 
lever,  the  platea  hebasf  pinned  together.  Also,  if  Vnm 
are  made  having  stooe  faoea  in  tbe  notch  aa  the  pslkM 
have  !  And  whether  the  fact  of  a  watch,  after  it  kss 
been  stopped  by  tie  fln||er,  not  goinff  oil  again  wttbont 
swinging  the  balance,  is  a  sign  of  dweutive  eaoapement  * 
— PEirotrLUM. 

[40629.]— Ohomionl—l.  A  lam qnantity of  amao- 
niuai  chloride  has  turned  bloiah  from  beinff>  left  ia  a 
brown  paper  parcel  for  some  time.  Horwoan  Ipntfy  tt* 
lamgiingtoUbel  afresh  aU  bottles  in thakdMsatan 
(oontainin;  the  ordinary  chemioala).  WlMre  oanld  I  ^et 
printed  label*  ?  What  good  book  is  there  on  orgsme 
(^mistry  sniteble  for  faiclr«dvaBeed  atndente  !  -W.  O. 

Woo  JXjMBK. 

r46»».l— Steam  Lnanch.— Oan  Mr.  Ijsnaaiter  a 
some  of  **  ours '*  kiadly  give  me  any  infnrssatinn  ontki 
following  t -I  am  baildu«>  a  boat  ISft.  koal,  Mt.  b«am 
what  size  boiler  and  engine  will  it  require  to  drive  iiati 
speed  of,  say,  eight  knote  per  hour!  What  aise wil 
cylinders  and  length  of  stroke  be,  and  alao  the  sue  of  Ua 
propeUera!  and  what  pi  tsmii  c>  of  stsmni  will  it  reqmw 
Any  other  jnlnnnn^"**  will  oblige— Nnw  Zaai.asn. 

[46631  .}-«OBer80t  HouM  Axisaystn.— Hawd* 
UMaeffentlemmobnsai  their  situatkMa  l-Oa  H  by  «n 
mmatrcm!  IshonM  begladaf  any  intformatsnsi  as  to  th 
mide  of  appointment  aa  well  aa  tbe  anloxtea  offered.- 
SouTU  Kjutsmoros. 


(466S2.^~~'.MOimosi  roBMHiM%iw¥>w  — *  -^~'~"r •■ ' 
tell  me  what ''miztnxes'*  have  heoo.  given  for  aoalysi 
of lateyasrsatthefiratB.ScHaaoaTS  Examination.- 
ZEao. 

[46683.'— OrgnninSt  Jsuans'n  SsOl^  I<ondoi 
— Aa  the  acheme  of  this  organ  is  a  miher  nnusoal  ooi 
will"UaDr  kindly  give  partscmtnca  aaTefBrdsth 
solo  stops  and  the  effet*  of  the  fOB  org«il  Ako,Ptei 
s««  of  wind  and  name  of  boilder.  if  voamble  l-C.  H.  I 

L4G634.  •— Fixing  MoctrlelWm«-—<  I)  What  iitJ 
pror<T  way^and  with  what  tool  shooia  iluiuieSiii  tslsigsn 

ind  bell-wiie» be atraine*, and  bwrtben  ho la^Bi^ ai 
kept  taat !  ^2^  How  staoold  jointe  be  mnde  In  aam^ 
Should  jaintebeJoMoted,or  howMsodeagenieSnoutHj 
tha-way  plAO»-aain  the  rool  of  a  hosaaa  when  a  aoklerinj 
iron  wouid  pet  h»  oold  b -fore  one  cottld  reach  the  joW 
3'  Tarourhhfur  many  yaid^ of  aire  siHJold  two  Let  land 
t«llsworrka  bell  r— Mesk. 

{4fiKv»  ^— Iflaitntlom  .^^^..^^  — 
with  P.>rtland  cement  miond  with  nfhffw 
t<waxu*^:  PartiseUrsofmixtnrmanfL--;,.^^- — - 
U*.ture  wil  oblige.  Are  any  h»jka  poblkahed  giving  t 
I  jfm»tian  on  this  subi««t :  II  so,  |^e».?  nmma  ttteta. 
Hypo. 

'4«;>d/— Amnziona  doith.  SHnhing.— I  bav* 
ki^-'.  .W  t*^  le  cj^ered  with  AmgiOMfc  dote  which  1 
te^na-  nther  troobLsBcnr  m  iia»qwp«ira  of  my  pa« 
vv-wjailly  stirkmr  tothe  ehsh.  Oan  mjajMXne  aay  hi 
IhU  may  be  cured !— B. 

tell  no 


:4d&i7.1— Xoant  Catting  -Oim 
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t^iivttaariiBipIe  ^my  of  oatting  out  aquAie  card  moants 
hr  Bbotograpttif  I  can  cat  them  out  with  a  sharp  knife 
hfUSbttlbB  card  on  glas%  but  I  cannot  get  the  beveUtd 

r4MSB.1-FyMl&  Water  Fish.— I  hare  a  lairgepool 

'  mter  n^ed  aa  storage  for  driving  a  water-wheel.    It  ia 

jjmolipfl  fn»n  a  limestone  distriot,  which  makes  the  water 

JSTVwld  it  be  possible  to  keep  say  kind  of  fish  in 

this  poolf  and  which  would  be  most  desirable  to  haveT— 

r4l09.V-WAterwlieeL~PleaBe  inform  me  how  to 
aUlatathe  hoi<«e-i>ower  of  a  water-wheel  12ft.  diameter 
I  oft,  ^a.  wide.  Feed-pipe  being  4in.  hule,  cast-iron,  lead 
I  joSttedftyrprasurefram  a  reservoir  10  jardi  square,  2 
I  nida  deep,  100ft.  from  wheel  at  a  i  ise  of  tire  yards  above 
I        tk»diMtaii«»  of  pipe  on  i^beel.— E.  Muboa», 

148640.]  —  Electric  Dancin?  or  Workinff 
figure.— Will  any  reader  kindly  give  me  a  few  instruc- 
tjoBi  bow  to  set  about  making  one  of  >  he  above !  I  want 
'  otK  that  would  stand  on  a  >maLll  side-tabl**,  ao  that  I  ooald 
Halt  it  without  being  obaer^'ed.  I  want  one  that  will 
vok for  abont  SO  minutes.  I  have  set  up  three  ocUa  of 
Mr.  Bennett's  battery,  and  I  And  they  nng  a  2^in.  bell 
eiseedingly  well.  Could  I  work  the  above  with  the  same 
tatteiy,  as  I  do  not  want  anything  very  expensive  7— J. 
H.M. 

[I86II.1— Blectrlo  Bells  to  Oonneot.— I  want  to 
liny  two  bells  itith  one  battery— not  both  together,  but 
oosatatima.  The  battery  is  placed  at  houra*  and  a  bell 
It  itetiiBB  about;  4MX>  >  arda  away.  This  bell  is  in  working 
ordo.  I  want  now  to  ring  another  bell  at  lodge  gate 
iboBt  vn  TMdi  from  stables.  Must  I  put  down  two 
isbeaidM  ~ 


__  I  those  mnning  to  stables  to  ring  ball 

at  lodge?  Or,  can  I  use  the  stable  wires  as  far  aaihey  go 
-•aa  OT'  bolhl  If  so»  howl  Or,  must  I  run  one  addi- 
tioMl  wire,  Ac  ?  A  dietoh  showing  conoectiona  and 
ampleit  and  cheapest  method  would  greatly  oblige— F. 

ftfeiS.]— DrilUxig'  Fltdd.— "What  ar«  the  beitin* 
gredienta  to  use,  and  m  whac  proportions,  for  a  fluid  to  use 
mtoniiaraaddiiUingmeelaiidironl  Weuseaoapand 
vMterandolrre  oil  in  varying  quantities,  and  as  we  use  a 
kit,  we  want  to  knuw  if  ihere  is  anything  better  and 
dMsperinifaK  lonn^run.— Kit  kxt. 

f4£643.1— Biwialon  Plate.— Will  one  of  our  latbe 
eomapoiBdentB  kindly  give  the  following  information  I— 
I  vast  to  get  a  division  plate  with  holes  from  360  down. 
Wbai  ia  the  leabt  number  of  rowa»  and  their  number  of 
hoi»,  with  whieh  I  ean  divide  f rom  2  to  360?  Aslahall 
waat  this  plate  to  use  in  cuitinv  change  wheels.  See.,  and 
vm-  often  I  require  «  wheel  with  an  odd  numb«-r  of  teeth, 
and  nob  knomna  what  that  number  might  be  unta 
wanted*  it  ia  for  uiat  reason  I  wish  to  have  a  plate  that 
viUdifJde  anything  iMrtween  2  and  360,  with  as  few  rows 
of  botes  as  pooaible.  I  have  been  at  it  myself,  caleulatf ng 
for  several  noniw,  but  as  I  am  con^tanUy  interrupted,  I 
taOi  arery  hmg  job.  Hease  do  not  advise  a  miorometer 
vith  ehaage  wheels,  as  I  must  have  a  division-iilata.— 


[40Mi.}->Pldntiiifir-— Through  the  instruotions  of 
Ur.  Kiu  I  have  contrived  to  make  a  light  cart,  and  am 
1^  to aoybetterthan  I  anticipated.  lamnowataloss 
aato  pahrbing.  Will  M^.  King,  or  some  kind  reader,  m* 
struct  met  X  have  seen  what  is  called  dead  puinting  (no 
^K^,  I  irndftcatand  it  takes  the  varnish  better,  and 
veaakniger.  Htrw  is  it  done!  Will  someone  give  me 
atstxuetions,  or  cannot  someone  give  us  somettfUig  like 
Hactical  notes  o»  painting  t— the  fame  as  Mr.  Davies 
UidoB»on  plombing.  It  would  be  a  great  boon,  not 
only  to  me,  but  to  a  great  many  oonttibuturs. — Cam- 

[46W5.]— Aatronoinical.— I  should  be  glad  if  any 
of  your  astronomical  coi  respondents  would  be  so  kind  as 
to  orfoRB  nn  of  anj  book  oontainrng  tables  giving  the 
^oeof  1"  (of  arc)  for  every  degree,  or  lees,  from  the 
Xorth  Fole  to  the  Squalor.  I  know,  for  instance,  that 
1  «ee.  of  time  =  16'  of  arc  at  the  Equator.  But  wnat  is 
in  Tshwat,  m^,  N.  Deo.  46*>  7  Or  if  no  book  gives  this, 
vaoU  **  A  Fallow  of  the  E.A..S.,"  or  some  other  corre- 
(pandoit  give  the  value  for  every  5*^  or  les«  (if  not  too 
Bach  trouble)  t  aa  I  fear  I  am  not  mathematician 
«OB^to.anlculate  it  for  myself,  from  given  formalfs.  — 
i  AjKtswom. 

[taUB.y-Mmriidng  Tt^v,  ~  i  had  the  following 
givi&maasart'Cipe  xor  a  mazkiofr  ink.  whidi  requires 
n  healing:— IMaaolve  one  drachm  ot  lunar  caustic  in  ^os. 
CMtaUedfis  misi^vr«tBr,  add  liquid  ammouia  until  the 
piaipltete  fosnkkdl  is  rediaau^eu,  a^d  gum-water  to 
laaki  np  the.qnAnSity  to  loa.  I  made  swme  three  weeks 
ago,  bat  it  MA  long  way  from  black  yet.-  flow  long 
ibould  the  above  take  to  go  black  1  I  put  a  small 
qosaiity  in  tiie  sunlight.  I  have  not  tried  it  to  mark 
vSh,  but  it  has  turned  a  greenish  colour,  and  seems  full 
iaediment.  The  other,  which  is  indoors,  but  not  ex- 
p«Bd  to  the  direct  rays  of  Uie  sun,  is  a  dark  browny  red, 
^ quite  clear  from  sediment.  Are  the  above  proper- 
tioBsgood,  and  can  someone  give  me  a  better  recipe  (to 
nqoin  no  heating)  I  Wtat  is  the  differeooe  between 
heasoanstie  ana  ni«tate  of  silvev— and  will  not  either 
*1j  inat  aa  well  T— Ktoor. 

[«M7,}_j^a^BOnomiflal.-Looking  at  the  star  Omi- 
aoa  LoBoiaittaa  otiaer  nigbt  with  a  aia.  telescope,  I  saw  a 
{vat  companion  within  lOo"  following  the  bright  star. 
IdanotfindLhiaiaMr.  Wtbb's  book,  nor  in  it  maxkt  d 
aadoobie  in  Me.  ftootoi'a  smaU  atias.    Is  it  now  !    I 

vaiktoking  for  the  r  d.  var.  star  K,  which  I  could  not. 

ftttd.  What  ia  ita  present  mag.  7— J.  A. 


■nflyio  corbel  oat  tins  bxiekwork  to  the  requir%d  projeo- 

[IBSI9.1— Kntntinr  Vlero.  Lenseti^-WQl  any- 
(Be  tdl  me  bow  many  threads  to  tbe  inch  is  the  standaaid 
k«  MRws  u»ed  by  opticians  in  microscope  work  ?  And, 
vfllanywne  further  %eU  me  hoar  to  mount  lenses  ia  their 
^■Bsa  seats  I  la  putty-powder  (as  sold  by  the  chamisU) 
r  pcdiatan^  laml  Or,  is  there  a  kind  specially 
for  this  work  I— Miobo. 

t^ani^—BtoakrtoaL-'l.    How  can  I  deteraiine 
— ^' of  CBReBt  i»a  battsry  1   8.  If  two  oozmtftave 


mnosnred  by  two  diffsrept  tangent  galtaDomeien  in  two 
different  places,  show  what  you  would  require  to  know, 
besides  the  deflection  observed,  in  order  to  compare  the 
strengths  of  the  two  currents  7— H.  W.  Waoeb. 


ANSWSB8  TO  COBBSSFOHBEHTS. 


%*  AU  eommmtieaiunughould  ht  addt^nad  to  ths  BorroB 
A^  the  Bvoiiiaa  Mmmlimxo,.  31,  XitwiMtocb'HMet,  (kneni 
Om<dim,  W,a. 

BZHTB  TO  OOBBBSEONDHBTO. 

1.  WHttoBone  aide  of  the  paper  only»  aad  pwt'invi^ 
toMloriUartmtiOBaoaaeparatepiaMaof  papciEi  S.  Put 
Citiea  to  qaaiiea»  and  when  anawering  qusriee  pnt  the 
unmben  as  well  as  the  titles  of  the  queries  to  wmeh  the 


lepliee  ref  «*•  8.  No  chacge  ia  made  i< 
anattah  onapUesi.  4.  Letters  or  queries  aaking  for  ad> 
oxeasaa  of  manufacturers  or  oorrespondenta,  or  where 
tools  or  other  artielea  ean  be  pusohaaed,  or  replies  giving 
mush,  tnf ormatlont  cannot  be  inserted  except  aa  advertiae- 
menta.  6.  No  question  aaking  for  educational  or  adentiflo 
inforantioa  is  answered  through  the  post.  6.  Lettacs 
sent  to  eorrespondents,  under  cover  to  the  Bditori  are 
not  foiMnuded;  and  the  aameaiatf  ni i  esyoHd— lai  aie  not 
ftven'to  uiquirerB. 

%*  AttentioiL  is  eipeeially  dxaim  to  hhit  No.  4.  The 
oeoedevotedto  lettera,  qnerieB,  and  replies  ia  mesnt  for 
the  general  good,  and  it  ia  not  fair  to  oeoopy  it  with  4|aea- 
feiona  such  as  are  indicated  above,  which  are  only  of  indi> 
vidnal  interest,  and  which,  if  not  advertleementa  in  them> 
■elves,  lead  to  rcpliea  which  are.  The  "aixpenny  Sale 
Oolumn  "  offers  a  cheap  meana  of  obtaining  such  inf or- 
ontion,  and  wetmst  ourreodera  will  avail  themaelveeof  it. 

Ihe  following  are  the  initials,  &g.,  of  letters  to  hand  vp 
to  Wedneaoay  evening,  April  12,  and  unacknowledged 
eleawlieia-t— 

W.  BiLLSoir.— Phosphor  Bronze  Co.— Bev.  H.  Ash.— W. 
A.  MoClintock.— Lreroy  and  Co.— W.  Granger.— Oapt- 
King.— J.  McAdorey.— tt.  Wood.— J.  N.  Dufty.— J. 
Dresser.— J.  C.  King.  — Tempus.— W.  Unaworth.— 
Idris.-J.  H.  H.— T.  Mackenafe.— Surgeon.— W.  A.  8. 
—A  Brother  Exhibitor.— Grateful.— T.  A.  C— G.  Gil- 
bert.— C.  Newton.— China  Hivet. — Propeller.— Dixhuit. 
— ^igineer.— Oapt.  Curtis.— W.  N.  b.— P.  Mooney.— 
W.  J.  B.,  Chelsea.— J.  W.  H.— Jack  of  AU  Trades.— 
6.  Mills.— T.  Mudd.-^.  H:  Andenon.— Fellow- Work- 
man.—LL.B.A.->A.  B.  M.^^aa.  Iiewis.->BanUght.— 
Dr.  £dmunds. 

J.  T.  SrxvEVSoir.  (If  you  will  kindly  say  what  sort  of  an 
alarm  you  require,  we  may  be  able  to  astist  you.  We 
have  given  all  sorts,  from  a  simple  mechsnioai  devioe  to 
knock  down  a  teartray,  &o.,  to  an  elaborate  electric 
arrangemebt  to  ring  a  bell  until  it  is  stoj^ped.)— Mas. 
QsoosoasajiJEa.  {'^Tiapetly  diluted"  ia  suflident. 
The  solution  is  not  injurious,  and  all  you  have  to  gimrd 
against  lausinff  it  too  stiong.  In  tne  red  form  it  is 
used  as  it  is  tor  bathmg  wounds  and  ulcers,  and  you 
have  merely  to  try  it  on  y  onr  own  tongue  and  get  at  the 
right  degree  for  the  dog.  It  is  simply  unplesisant,  if 
too  strong— that  ia  all.)— An  AnATsna.  (It  you  object 
to  the  shot,  use  a  stiong  solution  of  common  soda. 
Good  oorks  and  just  a  little  carbonate  of  soda  suffice 
for  the  rest.  2.  Only  by  means  of  cauatio  to  bum  it 
oot,  which  would  probably  be  deemed  worse  than  the 
"diaeaee.")-A  Suffk.^bk.  (Try  acetic  acid,  protect- 
ing the  smrounding  #kin  with  a  shield ;  or  aaathesoft 
plasters  with  holes  in  them,  and  the  corns,  relieved 
from  pressure,  will  become  coUous  and  easily  remov- 
able.)—Blkctmo.  (See  pp.  110,  206,  4BD>  last  vohone, 
eepec^y  p.  48»,  No.  879,  and  get  the  catalogue  there 
mentioned,  ttte  alsj  p.  33,  No.  806.)— Wbakxess 
(Speotades  evidently  not  suitable ;  but  it  ia  purely  a 
question  to  be  answered  only  by  extaninrngthepau'ent.) 
— W.  B.  H  LBacii.  (Your  criucismsof  existang  brakes 
have  been  made  many  times,  and  the  description  of  vour 
invention  was  given  aa  iully  on  p.  18.  Haa  it  ever  been 
tried  I^-^AsHOVAirr.  (A  baUoon  48ft.  high  by  86f ti.  in 
diameter  will  carry  three  persons,  and  when  full  it 
holds  over  18*000  euhio  feet  of  gas.  You  can  either  in- 
erease  the^  height  or  the  diameter  to  obtain  a  eapaei^ 
of  20,000ft.)- An  Old  Slbsghibm.  (A  plate  oont4wniiy 
60  «q.  ft.  is  rather  a  difficult  job  for  a  novice :  bnt  if 
you  look  a«in  through  the  indices  you  will  flna  refer- 
ences, and  in  the  last  number,  p.  116,  answer  to 
"Minor,"  a  brief  description  of  the  mercury  process.) 
— Eets-oo-Bbaoh.  (You  can  dip  the  rubber  into  bath 
of  uMlted  sulj^ur,  or  masticate  it  by  a  machine,  and 
sprinkle  washed  flowers  of  sidphtir  in ;  but  if  you  wish 
toeneriment  you  should  reaa  the  Cantor  lea«  urea,  on 
the  Indiarabber  Industries  in  Yols.  XXXI.  and 
XYXTT  ,  especially  the  portion  on  p.  66&  No.  804 .  The 
lectures  are  pubiiahed  in  book  fuon  tor  Is.  by  tbe 
Society  of  Arts,  Jobn-stnet,  Adelphi.)-OM.  (1.  We  do 
notkoow.  2.  See  an  article  <»i  the  **  MicrcNaeter  "  in 
No.  471.  You  will  find  several  varieties  described. 
Seep.  268,  laatvolmse,.  and  the  indices gsaerfUly  for 
iof  ormaiion ;  bnt  aa  to  makiBg  one,  are  you  poasaased 
of  the  requisite  skill  and  the  machine  tools  neoessarf  t) 
— Dmroa  SuBsoaisKB.  (The  dianeter  o(  No.  14  Bir- 
minghasa  wire  gaaii«  isiapproximately  SlftmillimetBH. 
See  answer  to  H.  J.  Peerlharap,  p.  lift,  last  week,)— 
Dnsra.  (PnuiiaaL  dirsctiDoa  for  making  biohxomate 
batteries  weiegiveain  Nos.72B  and  726,  p.  666  and  p. 
630.  See  also  p.  65,  No.  731,  and  p.  187,  No.  ISA.)— 
Hawssbsk.  (Do  you  not  think  that  aa  elemoatsry 
textbook  would  be  the  best  authotit^r!  Yoa  wiiln«>t 
find  a  direet  answer ;  but  by  a  Uttls  study  you  witl  see 
that  such  aqnestion  eannotbe  answered  without  other 
data.  The  amp^  ia  the  unit  of  cutrent,  and  ia  the 
current  through  a  circuit  of  EJULF.  1  vokt,  and  reaist> 
aace  1  ohm.  2.  It  depends  entirelv  upon  the  univer- 
stty.  In  some,  tbe  writing  of  a  tiuts»s  (wtndi  can  be 
done  sub  roe&  by  somebody  else),  asdtliie  payment  of 
£20  is  sufficient.  If  you  mean  to  study,  vou  have  choice 
of  Berlin,  HJoidelbexg,  Frsibnrg.  Gottumen,  dee.,  and 
tbs  Qsat  of  Uwigia. less  than  hire.  Hie  fees  will  vaxy, 
but  at  Berlin  would  be  less  thsa  ha  Trf>adon.)'-Am- 
TEia.  (See  the  iadicea  of  recent voltunestmaer head 
of  '"Eleotrie  Hotosi^''  and  adopt  one  of  tliem«  am. ire 


presume  yen  mean  the  modem  style.)— <>>infTaT  Bodi. 
(See  previous  reply.  2.  Probably  a  ooU  of  platinum 
wire  made  incandescent.)— David  Wiij.iaxs.  (We 
may  do  so  bv-and-by,  or  write  a  fresh  article.  2.  The 
grease  can  be  removed  by  rubbing  with  weak  solution 
uf  ammonia  or  by  meanaof  benaoline  and  blotting-paper, 
but  aa  to  re-dyeing  that  ia  not  eaav.  See  a  recipe  on  p. 
273.  No.  792.  You  will  want  Buitableplant.)-JAOK. 
(For  such  things  uae  the  aniline  dyes.  There  is  nothing 
80  easy,  and  nothing  better.)— Tov.  (Have  you  tnea 
the  German  7  You  reqtiire  a  pyrometer,  such  as  Bailey 
and  Co.,  of  Salford,  make.)— J.  Foamts  MrrcBxi.t..  (We 
do  not  und^rbtand  what  ia  meant  by  the  term  '*  trans' 
fer. "  If  carbonic,  for  prodoo'ng  aeveral  copies  of 
writing,  any  huge  atatiooer  supplies  it.)-^QuKBiaT. 
(Portland  cement,  1 ;  sharp  sasKl,  5.  Yes.  In  back 
ntmibew  you  will  And  plenty  about  heating  apparatus.) 
— Pdzzlkd.  (The  instmotions  are  olear  and  precise, 
and  others  have  found  no  difficulty.  We  can  suspect 
only  that  you  have  used  common  soda  inst«id  of  caustic 
soda,  or  that  you  have  |)laeed  the  borings  in  the  porous 
cell  and  the  solution  m  the  tin  can.)— J  as.  Lkwis, 
Swansea.  (Do  you  mean  real  Japan,  or  ebontaing  I  If 
the  former,  varnish  with  proper  Janan,  and  bake  in  a 
suitable  oven.)— J.  H.  EL  ^We  fail  to  tmderstand  the 
flrat  question.  If  the  dial  u  horisontal,  it  mast  make 
with  the  style  an  angle  etiaaX  to  the  latitude  of  the 
place,  the  st>Ie  preserving  its  parallt^liam  to  the  earth's 
axis.  If  a  vertical  dial,  the  angle  formed  by  the  dial 
plane  and  the  gnomon  mast  be  Uie  oumplsment  of  the 
utitude.  See  p.  502,  No.  806,  and  the  inoioes  generally 
for  much  information  on  the  subject.  If  Newport,  I. W., 
will  do,  that  ia  16min.  6aec.  slow  compared  with  Green- 
wich mean  time.)— G.  MtmpHBT.  (It  is  sent  post  free 
for  12s.  6d.  by  the  publisher,  J.  Tripplin,  6,  BarUett's- 
buiklings,  £.C.)— AjiAffsna  Bi<botbibiax.  (Spcagne's 
"Electricity,"  Spons,  and  Prof.  8.  P.  Thompaon's 
•*  Electricity  and  Magnetism,"  Macmillan.)— H.  S.  (We 
believe  are  answered  at  the  time.  The  Pbarmaoeutioal 
Sticiety  publishes  a  pamphlet  giving  all  thepeztioalaap. 
It  can  bia  had  at  the  society's  rooms,  17,  Bloomstnury- 
square,  W.C.  It  is  not  necessary  to  leam  Latin— 
merely  a  few  words  of  the  laogoage,  and  the  tedinical 
meaning  of  a  few  phrases  )—E.  S.  B.  (Given  in  all 
sorts  of  forms  in  back  volumes.  See  p.  409,  No.  79T.) — 
A  FouB  Ykabb'  SorFKasa.  (Yotir  questions  were 
really  answered  by  silenoe.  If  any  speoial  attentions 
were  necensary,  they  would  have  been  mentiomd.)— 
SonrBtTSon*  (We  are  not  aware  that  any  one  has  suc- 
ceeded in  working  a  launch  with  such  an  engine,  but 
see  rephr  46620  m  this  number.) — B.  BAMSA0U)t70H. 
(The  subject  has  been  frequently  referred  to  in  our 
columns.  You  can  easily  make  s  gao  stows  with  a 
Buiisen  bnmer,  and  if  yon  like,  heat  water  with  it.  See 
the  indices.) 
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BwOTar  Workman  ooaneoted  with  the  BnikUiMr 
Trades  reqoiilBf  a  •Aitoatioa  should  adrartiaa  U  "  THB  BUIUD- 
INO  NBWB,"  publUhed  every  FaiDAT,  price  JPourpwee, 
■tSl.TKVlstoek-rtre«t,Oov«it<fai(daa  LooSoa.WAL 


Mt:    ■■.:    AT' •.ll.H,  ti  .Mril    rSiuJU'ri.     in.!     ti.L*    rlj 
of  ntjf  l^ruffiinonatl  Journal  in  t  li«  kUl k dfiffl. 

Klf  \^>  ercr*  1ft  tib  4£  Ikk-  Club  or  t;grl.?v  Hf^ute.  U#  iriilftki 
mori  -■  JJatfl  oi  T«ndEn  "  for  n:-W  w^rk  xn  It  ■ct'tTT  WfiSit  tban  Ut 
ury  •  nriar  vB^vr^And  «n  Hm^  Judffa  wh^rv  woin.  U  U^elfilSte 
bAJ.  Mi»  It  i.[iL»  i<]w<iJii]|f  tortL*^  to  mniH  »»  Qf^ljltaiHI^ 
IB|.  r, ..r,  ■'  If  kf?  wcitjtit  to  know  LtiflhliiK About  ta4ltowd*> to 
WI  ■       i.iif    Lf    Iji"  hat  Kuy    .u*r;(*:nJoM   la    nui^^    asdtO 

ad  .       ...  t^P"  1ft#a  be  TTUilJi  nvrk^ 

Thee] 
for 


rh«  chars*  for  AdvertliemeBts  for  Bltsattoas  to  ObsSUOHic 
Twenty  words,  and- Bi'xpesee  fbr  eveiy  Bight  Words  aftei^ 


VOTXCB  TO  8UBSCXIBXB8. 


rscdvlDC  thstr  sosiss  ilrfist  ftoss 

S Letted  to  observe  that  the  last  number  of  the 
eir  subeoription  is  paid  will  be  forwarded  te  them  ta  afniu 


I  number  of  the  term  for  whlah 


Wraepei,  aa  aa.iBltaailian  UmS 
ttisisilrsd  Is  soalisM  tMSabi 


a  ftsshfwttm 


At 


OHABfiRS  JTOB  Ai)TISn»Dr». 


TMftrWSSis 


a  d. 
.  t  • 

.0  • 


front  Pass  AdvertiiomeBts  live  BhUUsfft  ft>r  the  flrrt  10  words 
aflKwa>dsld.par  Use.   Tmmtnfk,  AdwiiiisiMHUs  ftss>ahilltiig 


aar  Unok   No^irent  sassior  pstaaisph 
lest  thss  Btvs  HMBlwsa   Reduced  ten 


. Reduced  teisM  fer  saHes  el sioreibswS 

InaartioBa  may  be  aaccrtained  oa  appUoatioa  to  the  PnUishsr. 

AsrmMJmauom  m  KunuHom  oohUMir-iar 

I.  d 

Twenty-fkmr  words 0  « 

Ver  every  iseeeedinff  Biff ht  words 0  t 

AjyrmKBMMMjam  hi  the  Biznfxcr  baxa  ooLinaii 

a  d. 

Slztsea  Words ..       ..Of 

Ver  avery  ittoceedaaff  BIffM  Words      .Of 

*,*  ItwAst  MbomslsffllBa.that  ao  IBiBlayBdJiiCfBrtliemastB 
eaa  appear  In  the  "  Sixpenny  Bale  ColumnJ^^All  advertlaemeati 
must  M  prepaid  ;  no  reductioB  It  made  oa  repeated  intertioaa  i 
and  ia  eats*  wiien  tSs  asMSnt  seat  snaoda  Ons  BhOlas  the 
pttbliiher  would  be  gnteftel  tf  a  P.O.O.  could  be  teat,  and  sot 
stampt.    Btampi,  however  (nnftmbty  hallbenny  ttampt),may 

r^  _^ „-  ^-j, laoonvenleKtto obtain P.6.a'i. 

sapsst  attSs  advertHfisit  ssd  tbasfftd 

AdvorttaemenU  m«M<  reach  the  oflcs  by  S  p.m  «b  Wetastdsf 
U  lasuro  iasarttoa  ia  the  foUowiag  Tziday't  ssmber. 


HoUoway'B  Ointmaat  and  PlllB.^Allj&ioera- 

tlona,aotaa.  abac«s8es«  Md  luf^  and-Mda^UsMsae  arebet»neated 
byihetemedleaneBta.  TheeOtunei 


and  makes  every  t  ymptom  aaauae  a  milder  form :  sad  thia  4oslr- 
aU*  stsaltJijBa«a4ottldx  osi«aha  by  Iks  puMjbm*  ssffslattaiff, 
aBd.attsmtlT«  pqwsr  onhe  rUlH. 
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TBBM8  OF  8UB8CBIPnOV. 

FATABLB  XX  AOTAMOB. 
4f .  M.  far  Mm  ll<»Bt»n  «fl4  n«,  fur  finVn  Mtnttha,  ^eit-frM  to 
UJ  Hit  Ul  tilt  L'nlCfd  liLnpfdcun  Pcir  th«»  l-nlUd  Htitn,  il«.»ol 
«Tviii-  «c  tfi-J  ,  1-]  Fmnv^*  nr  HrJjfluin  [3i  .  or  I8f.  «■*:,  .  fe>  lAil* 
[T»A  BrlDdtilj,  Ih.  Id.  ,  t«  Ntftr  ItHltuid.  th*  Oip«,  th«  Wctt 
ladlet.  OiiiftilM.  NoTm  IkotJit,  N»Ul,  or  ur  of  Uit  AditrAlUs 
ColoAlu.  Jli. 

■•■ben  cJutntLTt  tw  uidt  tnt  itf  thn  umticd   Ktn^Jom    hf  th« 
AitD«fTmei*ipmpn  pait,  but  uiui  b*  r«tikiU44  fmr  tt  Uivr»toof 
Mt^w*  to  Mv*T*Ttn   #oit«ffv, 
Itfvn-  ^411  «>  W.  Qc*iii  uid  C«.,  of  »M.  CbHtiiat-tti««t,  FhOa- 

«t>!t«t  for  thft  KMJLIHH  uecirANIC,  il  tFit  rmt«  of  a  dote. 
IV.  t°l^^  »r7hlrtccii  HhllUnfip  pi?T  unmn.  TKilt  3Vf>«.  Tbo  CiiplM 
VlU  ^  fcrwardM  dlnxt  1)^  in&ll  (rcnu  to?  puhUihln^f  adlMlB 
LoiHiun.     ALl  I u tricii pticni  will  cumraeDftt  vCQi  tbo  DUmbfrflnt 

R^QU     ■    *  *  ^',    Tmiut^pii4iWAttb«nte0f 

▼oto.  xxnr„  xxTi..  xxth^  xxnn.,  xxix»  xxx.,  txxi., 

XXXII..aii4  XXXnr..  b««B4  ta  eloth,  fi.  «Mk. 
[Vol.  XXXiy.  Wow  TWidj.] 

AU  tltt  otiser  Ttortnil  TtV^iBet  •?§  omt  of  ffdat.  tvbMrfbtn 
W4U4  44  wfll  iQ  af4rf  ¥oitf  nai?*  u  mmui  u  Mcitblt  afltr  tko  oon- 
tiiMiim  of  f*ch  hAsr-jr^LTij  ti^Iuim?  Ia  MMtt  ud  Boptoftbor,  m 

0&lr*ttniit*J  namtiir  *TV    bouid    up,  kSd  thOM  lOOB  rOBOVtOf 


piftnt.      ?la*t  of  i^Elr  baC-lt  ttumbrr^  OMibe  llAd    llnglTy  prlOO  Id 
-„,.    *L_„ _^.^_L ^   -_-.^   „-t    po^j^^^ 

meh,  or 


»cll,  thltJQMli  ftnf  b4o'k««IIJr'roriiQyaageBttOr_l|d. 


•  »£• 


froa  tboomco  i<9Kc«pt  indaj  munbon,  wnkh  mro 

lsd«  it*fl  fbr  Hcb  hiJ t  7«u]  ^  toIum  «p  to  ToL  X.  (osoopt  Vol*, 
a  lit,  it:  ,  V  ,  ind  ^  1  incfatl  Tt.  id.  mtk.  Toot  ft«t  lid.  Mok. 
rodt^ici  tf}  «ub4^u4^Ht  TftLj,,  Mr  »oh,  or  pott-fk«o,  tid.  OmwCw 

af .  I*.  4d.  H«li, 


fetddljif. 

'  iiiibicrib«ri  M«  r«qq«vt«4  t*  Drdor  Qmo*  aad  Tola.  throMfc 

-- "-     -      MUOfttf 


thoif  bookivUrti.&odsDt  t*  4«nd  dlreot   Tho  rogolAtlMU 0 
f  Mt-^Ao*  T^rvTomt  khKtr  tfuwiuiMi  tkroifk  ttto  Pool. 


lSpp«'»  CoflOft.— GtratflfQl  and  Oomf^jrtla  &.— 

"  bj  L  tJtuJtjUAh  lttciirled«'4>  of  Ibt-  Batumi  Lawi  wbkitl  Huvsm 
the  UpcritlOHi*  of  dlflrilliiin  iinJ  liutrlL!lg<ii,  ju»4]  ];<|'  4  ^Ar«<^l  BppU- 
CBtlttbi  Df  tliB  lLn«  proMftliM  of  wrdL-Hltctr^  Cocoa,  Mr,  KpaahM 
ptO^M  (ni  bmUkvt  UbL«i  Wkth  ■  ii<rU€mttt[j  ■r\^fi,ar^  htm- 
t§t  mb^h  nuLf  ^Tw  Qi  auLQv  hrmrr  dcKtcfi' biLit.  itii  bf  the 
Judielovi  VH  Df  »i»li  uticln  of  di1^t  uuit  &  tomtit utioa  eq a ;rb« 
■ndlftUf  built  op  HAtH  lUVflf  imouirlL  to  tvtial  eTvrr  t*padt<ac7 
lo  dkVMC  UondETdf  ot  tUt^Ue  makdln;*  aro  fioBtinic  BJ^imdoa 
ivAr  to mtta^k.  wbtreT^T  ibtr*  l*  t  wi'mh  ptiLoi  Wf  nn&j  E<9cipe 
MJATK  Iktal  *CifiR  by  kpeoLtif;  ounHvei  W^H  tuttih'rtl  with  pU* 
blood  Ud  ■  prnpfrt J  bCjuijUbrd  frwme^—VivU  S^Tr■^^!4  OHiftit.- 
Ibd*  Umpljr  witb  bolJDjr  wmUr  or  mH\.  Otilj  in,  Imckoti 
l&b^lUtf— ''Jfrirt*  Mji-i-i  i^jroOci,  Homi^opatiil-c:  CbtmliU,  LoiiidLiB." 
— llAlltn  of  Eppft*i  ChocoiAtc  BiMsDC«  fur  *fteni.£x?D  uh. 


OUB  BXOHjUrGB  OOLTnOI. 


Ormn  Bellowa  and  Windcfaeite,  ■erenl  in  good 
tm^Ooavn^j  tot  wlndamd  pIpM) ;  booka.mutoal  InrtmmeaU. 
«r  00m  to  W.  JoHXMv,  U,  Mozlej»  WedBocbnrj. 

IfOfeFUteBleotrloal  Kaohine  (3ft.  diamster), 
«OBdaetor  and  itool.  la  axohaogo  for  othor  phjdeal  or  ehomleal 
MM.,  or  trieyclo.— LBCTvaaa  on  Pamca.  Ontnd  SeUaeo  Scboola, 
Hlghitreet,  Mtrylcboao-rood. 

Fretwork  Kaohine   new,  vrixa  HbUy;  ezohange 

for  TloliB  aod  bow—W.  T.  Ksxt.W,  Wortbory-ttraot.  ttwiluoo 

Wanted  to  ezdungeSQin.  Bpedal  CSuUlenge  BioyolOt 
MulT  a«w  (ooa  bo  moo)»  for  laaU  MdUac-boot.-A.  W.,  tt. 
OimBbam.rood,  South  BorsoadMy. 


For  Bnffravlng'  Moaio  Plates,  one  alphabet  oapitala, 

...  -•-*-')««  uaall    letten,    paaetoatioa:    all   tho  moiieal 

BOW.   Bzehaago  for  481a.  Bteycu,  or  othor  aaotel 


alphabot  uaall  letten,  paaetaatioa:  all  tho 
eaaractora.  aow.  Bzehaafo  for  481a.  Bteycu,  or  oth 
artielo.— OasBM,  18,  Sopalohre-itreot,  Bodbnrj,  Saffjik. 


Bloyole  wanted,  in  good  oondltion,  in  ezehanre  for 
good  irplato  eamora.  loaa,  aad  apaaratat.  Boad  Aw  particaJark 
— W.  P.  Jakm,  PalrfUld ,  Chadlelffh7l>eToa. 

Launch  Engine,  new,  6  by  6in.  stroke,  exchange 
tat  Sda.  Blerelt.  Matt  bo  a  good  artldo^— Aaoaaw  DaToaji, 
Amblo^Aokiiafftoa. 

For^-flTe  Is.  6d.  monthlyparti of  ** Imperial  Oy^ 
cloBvdla  of  Machlaorr."  by  MacKoaslo.  Por  offort  ;>a  good  Irror 
watoh  waated.-<f .  M^wtoa-tfereot,  Millom,  Camborlaad. 

<*  I.e  KerreUlenx,"  by  lAnoaster,  with  lamp,  bath, 
aad  dosea  dry  platot ;  bow.  Bzehaage  arehlttetaral  books,  or 
wator-ooloar*.— PaAHKToTHBfOlarkgroTO-road.  Shofflold. 

Trioyole,  bell  orank,  60in.  driTing- wheels,  chainleiif, 
osehaago  for  good  toeular  or  oporatle  mnsleal  box.— O.  w. 
Waxoar,  Bodgtoy-road,  Woodaottoa,  aoar  Dadloy. 

Biaas-fitted  Shower  Bath,  good  order,  for  seoood- 
haad  Mcydo.  guitar,  or  offoa^B.  Waioar,  7,  CloaioBti-road, 
Bormoadioy,  B.B. 

0rffaa-plP6B,  wood  and  metal,  taken  from  a  ohnrdi 
barrel  orgaa.  aim  a  keyboard.  What  offort?— W.  BAvxoaaa, 
IMoklobnrgh.  Norfolk. 

Dolwich.  Splendid  8-room  Villa,  mortgaged  to  Starr 
Bowkott  BuUd&g  eodoty  (or  XtOO.  froe  of  lafiirott.  for  ISi  yaan. 
Offert  la  t)Mhaa«o.— 17,  North  (kott-road,  B.  Oulwleh. 

A  Howe  Treadle 
tag  order.   Alt 
tooU.oroflua 

Superior  4-kejed  eonoert  Flute,  in 
CBttell't   **  Natural  BIttory":  othor  arUeloa.    PoiCloTor  watch; 
Wray  o.g.,  or  othor  offert^— T.  M.,  BtrcttoaStop,  Bagby. 

Wanted,  10  by  8  Bapid  BeetUinear  or  Symmetrioal 
Icat,  aad  10  by  8  wide  aaglo  laadteapo  leat,  la  exohaagefor 
Boat't  No.  a  portrait-loat,  ooot  £17.— L.  14,  Baniagtoa-ttroot, 


nteadle  Sewinjr  Maobine,  in  good 

o  two  aatoat  gat-woo,  ooMpleto,  aow.   Bs 
— W.  K.  8i.ATsa,  Buadorlaad. 


The  Britannia  Oompany'a  new  Ko.  18  Sorew- 


entUag  l^ras,  SOln .  ttroog  aad  accoraie,  prloe  £lt  IH.  See 
ootioet  In  Bmoush  Mschaiuc.  Apply  for  dreuiar,  1  ttamp.— 
BaiT4jixiAOoMrA.MT,  Bagloeen.  Lathe  Maken  to  theJinUab 


Demag  Lathe    and    Fretsaw,  1880    imprond 

pattora.  oott  IS.   Whatoflisn  la  exehaage?    Aaythlag  aaolhl 
aeeepted.— A.  Imo,  9t,  Hackaey-road,Loadoa,B. 


THB  sizpmrr  sale  ooLnar. 


•d,  /br  Od  4rif  18  wordB,  mni  8d,  /or  sfsry  wtoddsdfap 
♦  ♦♦ 

7or  Sale. 

"The    Viffht-Uffht  Olook."    mntnted    and 

dateribedoapaM  170,  No!  MB.    Prloe,  oacilagaftM,  ft.  td^P. 


OoTorameat,  Coleketter,  Kaglaad. 

Launch  Snffinea,  new,  different  sises,  cheap.— 
state ilxe  required.— Joaif  Mioolbtom,  16,  Hope-street,  Olatgow. 

Parkinson's  Amateur  Poliaher*B  Cabinet.  The 
Biott  laesperleaccd  eaa  poUth  wlta  tucoott.  Olrcuiar  fbte.— 
JAJcatPAaxixtoM,  Warriagtoa. 

JapannlnflT  done  for  the  trade,  yaohinfts  of  every 
d<tcrt|»tloa.— liaatox  aad  Uo.,  44,  Wyayatt-ttroet,  B.C. 

BioyoHstB,  Athletes,  and  Engineers  should  wear 
the  patent  alckel-olated  oteel  Albert,  aew  aad  elovaat  patters  ; 
always  retalai  rich  poltth.  Docs  aot  rust.  Pots  fkoe  ilttampt. 
— Ooasx,  128,  Moor-street,  Blrmlagaam. 

"Fiddler's  '*  double  soundboard  VloUn,  loud  and 

Oloar,  10a«— *'  PiooLaa,"  19,  Buward-itrost,  Bnrdett-rosd,  «. 

PalXLtB.— Instructions  for  Making  Paints  suited  for 
the  grlader  aad  operaUre  paiatcr.- T.  Aaxnaojto,  WoodrlUe, 
Houaalow. 

Bachelor's  BrasB  Buttons.  No  coming  off.  No 
tewing.    Lett  llietime.    Paoket  f^e,  14  sUaips— HwM>i,aAi.c«. 

Exorucfatingly  Oomic  Beadingrs.  Ton  will  be 
obliged  to  laugh.    Bead   l^d.  for  oae,  aad  r^olce.— Hxsmal- 


]CetaDle«B" Violin Strinn.   Ihflnitdy sopedor 
to  Oat.  Throe,  pott,  It^-Ba  rra,  1,  Bedfbci-ttnot,  Plymoath, 


New  "  Eclipse  **  Pipe .  No  oil  in  mouth.  No  smoking 
wet  tobacco,  Ift.f^e.- J.  Ubsmalxakh,  1  Pelliseliffe,  Leeds. 

Hie  Dental  Wonder,  a  marrellouB  onte  for  tooth- 
ache, poet  free.  Is.  2d.— aoorawaLL,  Phariaaeeutlcal  Oheaust, 
Bostoa,  Uncolnahlre. 

Southwell's  Absolute  Bemedy  for  Tie  Douloureux, 
post  tx—  Is.  Od.— BooTBwsu.,  Pharmaceutical  Ohooslst  (by  ex- 
aniaatloa),  Bostoa.  Lincoinshlrt. 

ICicroBOOpic  Objects  for  mounting.   Sample  90 

prsparatlons  aad  price  ust,  li.  Id.— M.    Paiur,  OroTO-stroet, 

BuiTerers  from  Indigestion,  ftc,  should  read  Dr. 
Brearey's  *<  fopular  Treatise  "  on  that  saltject.— Addrett  the 
Author,  eadoting  7  ttampi,  1,  Belie  Yat-sguare,  Boarboro',  for 
copy. 

Usher's  Ethozo-hydrogen  Limeligrht  Apparatus 

glTOs  the  most  brililant  aad  wkitessUgkt.    if ecf ecuy  safe. 

Bthoze-hfdrogen  Qonerator,  made  in  oopper,  pxioe 
t.     Bend  stamp    for    partlculan^— Ptsasa,  OalTorley-ttroet, 
Taobfltfge  Wells. 

Ingredients  for  preparing  Hop  Bitters,  6d.  ner 
packet,  post-free,  8d — Jonas,  Unembt,  If  esualatttf -road,  Liyor- 
pool. 

Bubber  Stamps.  How  to  make  them ;  detailed 
lllastratod  IntuuvtioM  post  tif  14  stamps^— W^TSoa  aad  Go., 
Osaalag  road,  Wealdstone,  Harrow- 

Good  Black  Silk,  8s.  per  yard,  stamp  for  pattern.— 
M.,  «,LoahuB-road.Le«,B.S. 

A  Bare  Opportunity  Offers  for  a  steady 
Mechanic  who  uader«fuids  sewing  maehlaos,  to  take  a  share  la 
oid-ettabUshed  business  in  a  larie  proTiaelal  to* a.  Capital 
required,  £100. -Addreu,  W.  T.,  Bnausa  MacaAxic  Ofltoo. 

XXniwersal  Trade  and  Amateur  Supply  of  Bcientifle 
Apparatus,  whulesale.  retail,  aew,  socoad-haad,  cheap,  railablo. 
— Ciirukni,  Bdeaoo  Depot  Hire  aad  Bxohaago.— Chouea-otrtet, 
W.O. 

Bleotrio  Stores.— XTnappraached  for  quantity, 
Tariety,aad  cheapaesa  especially.  Prietloaai  Maohiaet,  Oollt, 
Batteriet,  Motors.^elegraphs,  Bolls,  Wires,  Plttiags.— Oatlatsi. 

Bleotro-Kotors  for  Bails,  Boatt ,  Pumps,  Vacuum 
Tubot,  Ac..  10s.  to  80b.  Ola.  Armature,  Wheels.  Axb,  Ooauaata- 
tor,  lOt.   Magaett,  St.,  6s.   Pall  iastraetioat.— CArLAxtx. 

Intensity  Ooils,  Magnets,  Bells,  Telegraphs,  best 
Medical  Collt,  Batteries,  Vacuum  Tubes,  4fcc.—€Ari.ATSi. 

Lathes.— Engineer's,  Watchmiker's,  Dentist's,  Seal 
Bagrarer's,  Lspldvy's,  Lens  Grinder's.  Parts,  Tools,  aad  Be- 
loiUiBgt,  Ms  ,  Ms. .  £4,  £5,  £8,  £10.-CArLATSi. 

Presses,  lithographic,  Copperplate,  Printing.  Stamp- 
lag,  aad  BoUiag,  Piatttag  Mills,  AbtUs,  Yioot,  Qrfndttonot, 
Bmery  Wheels,  Ac— Catlatxi. 

Entertainments.- Grand  Display  of  Apparatus 
oo  hire  weskiy,  at  Is.  iter  £  rslue.  Hectrle  Light  beU,  £8. 
Dyaaaso-  Machines  aad  Motors.— Catlatss. 

Measuring     Instruments*- Besistanoe    Ooili, 

Bheostau,  Bleetroaieter.  Magneto-meter,  Bieetilo  Coaators, 
Taageat.  and  other  OalTaaometers,  Tortioa  Balaaeot,  Oonaaa 
Bilrer  Wires.— Catlatxi. 

Interference  Line  Mierometer  Dividing  Engines, 
Merometers.  Boctors,  Ganges,   OlookwoAt,  Oog  aad  BoTel 
whtelt  of  all  tortt.— Caflatsi. 

Telescopes,  ^,  8. 4in.  BefraotorB,  8, 6,  Sin.  Beflectors. 
Pirst^dats  Stands,  O  G.'s.  Byeplecet,  Tubiag,  Pladort,  aad  ac- 
costories.   Complete  moaato.—CArLATsx. 

Spectroscopes.  Table.  Direct  Vision,  Pcckets, 
best  makers,  I'r.sms.  Niohol's,  Oamora  Lnoidas.  loelaad  Spars. 
Deato  G^owa,  Pllat  for  best  Pritmt  aad  O.O.'t^— Catlatsx. 


Blectrio  Light.    All  Bequiittes,  huge  and  small, 
I,  batteries,  earooat,  eheoxtc  *    — '—  ' 

M,  materials,  Ae.— Catlatxi. 


as  lamps,  batteries,  earooat,  eheoxteals.  wires,  screws,  dyaamot. 
niagBetae, — "—•-•-  *-     « 


Frictional  Mitchines,  8,  13.  IMn.  cyUnders,  lOs., 
lit..  SOt«  Ms.,  40s..  all  acees'onoa.  Polyteckalo  LeydoaJars,4 
gaiioas,  lot.  (aot  glaat  price).   Plate iaachiaet,haif-^rice.—OA- 

rLATtX. 

ICicroscopes,  aceessories,  large  number.  Powel  and 

Lealaad.  £11;  Browniag't  Binocular,  £7 ;  Society  of  ArtT.  40s., 
Mt. ;  Youths,  1, 10, 10,  IOs--€Arx.AT». 

Oastinn,  Photographic  Flange,  Telescope  Oells  9d. 
por  lb.,  JUcfcs,  Tubing.  Screws,  Tilpodt,  Ac.,  Iroa  itaadtfor 
Micro,  aad  Teletooptt.— OArx.ATsx. 

Warrants  all  supplies ;  no  toys  or  eatohpennles.  80 
yean  eeUbUthed.  la^ccUoa  laTlUd.  Beware  of  laUtaton. 
No  eheapor  house.— Catuitii. 

Photo  Apparatus.  Our  Stores  are  replete  with 
eamarat,  leattt,  and  aU  aootworiet.  tpeciallty  ttands,  hollo wt  for 
tttlng  to  eaitera,  best  stngU  and  doable  baeks,  4te.—0AriAT«i. 

Model  Department      Very 

BoUors,  Boats.  OyUaders,  Pittiaii,Matorlalt, 
kladt  ap  to  i  H.P.— Catlatbi. 

Cniemistry.  Large  Ston^  of  good  seoond-hand 
apparatus  at  half  orlee.  Noted  fttr  balaaeot,  gradaated  glatt, 
cauaett.  bottlet.— OAri.Ani. 

Particulars  Weekly.    Gatskogue  td.--2B.  Oa- 

rLATsi,  Science  Depot,  Hire  aad  Bxehaafi.  Ohoaiea-ttroot,  Tot^ 
teaham  Ooart-road.  Near  Ualvenlty  «9Ueg«  saA  Bittith 
Muteam,  aad  flve  stattont. 

Perambulator,  superior  bicyde  ^*els,  Hood|  por- 
oelala  haadlo.  Ms.-0  ,  488,  Bdgwaro-roa£,  ^' 


cheap 
,  Wheels,  parti  of  a 


Bicycle.  Paraxon,  bright,  in  good  repair, £3 lOt . 
J.  Dtaa,  71,  Old  Oak  commot,  WiUetdea  Josetioiir 

Magnificent  and  Novel  Slides  for  the  Po\ariaMM' 
sample  8  stampi.— William  Casfrs,  14.  Maehell-ros4,XttBj|^ 

Japanning.    Machines,    Scale , 

Baths.  Ac^J.  CAMrssLL,  9,  Clare-street,  HaUfsx,  YwJ 

Ozyffen  Q^nerator  (never  uied),  no  ne^ban 
required,  for  anything  osefaJ.— PaAvcta,  BKhturd,  Ami. 

Dynamo  Machine  for  hand  power,  complete  let 

parts,  iron  and  biats  vastlogs,  wire,  Ac.,  Ms.— Pi^tbicx. 

Incandescent  (carbon)  Blectric  Lamp  aad  flveisll 
Battery.  Us.— PAxaica,  ISa,  White  Lion -street,  Ohelssa,  8.W. 

Fretwork  Sheets  for  Sale,  cheap,  ao  blooki  n\n 

17.— P*rticulars.  T.  BTornsa,  Wcod  Oarrer,  Ipswick. 

Bingrs,  pure  Nebsaka  Gold,  Ladies',  set  with  pm 
paste  ireau.l*.6d  fkee.— Borroa"  DoLwicaBKoisTsa,"Hlcabda- 
grof  e,  Peckham. 

Lockets,  pure  Nebaska  Gold.  hi|dily  flnidied  lad 
aewett  patterns.  3s.  8d.  Large  sise,ft.  id.  Dtamondt  sad  ruMa 
8s.  6d.,  «tee.-Aboye.  ^^' 

Bracelets,  not  to  be  told  from  pme  gold,  very  biad- 
some,  4s.  and  6s.  6d.  Bublet,  diamonds,  aad  pearls,  loi.  41,  free. 
—Above. 

Binffs,  wear  like  fine  gold,  Gentfs,  set  with  diinunai, 
Ss.  6d.  and  it.  6d.,  post  free.    Bead  site.— See  below. 

Watches,  highly  floished,  in  pure  Nebaska  Qold 
catot,  Qeat't  18s.  61..  Ladies  lis.,  keyless  Mt.  aad  Ms.   Its  Mow. 

Any  Artide  sent  on  approval  on  receipt  of  a  Poitd 
Ordtr  or  itampt  — Bntroa  "iToLWica  Baoima,"  Bleahcia- 
giove,Pookhai*. 

MetalUc  "E**  Violin  Strings.  Gut  quite  lopsw 
toded  aad  out  of  date.  Pour  poet  free.  It.— JoBaJlxAaco,M, 
KelTia-grore,  LiverpooL 

Great  Success.    Idtdies*  Beautafnl  Oloth  DrssB  for 

Ba.btttqnaUty  ;  pattetat  1  stamps.— PxaTa,Kirkgsts, Wsks- 
field. 

Splendid  44in.  Open-fronted  Trioyole,  direct  ipokef, 
pateat  hill  gear,  wUl  olimb  any  hiU,  now  laet  October,  prict  £10, 
oath.- Pxara,  Kirfcgats,  Wakefield. 

New  Violin  by  *'  Fiddler,"  with  good,  fuU^toaBted 
octagon  bow,  complete  lit.— W.  Wirroai,  PeanBeldt,  Wolrtr- 


Hardy  Irish  Ferns,  10  varietieB,  good  strong  plsnti, 
It.  Id.  dot.,  free.— M.  CoLiif,  Innishanaoa,X>o.  Oork. 

Beautifnl  Monograms,  40  sheets  noCepaper  vith 
initiait   ia  gold,  7d.— Paxax,   70,    Boveadea-atmt,  Hoxtoa, 


Alpine  Auricula  Flowering  Plants  of  the  liDeitstnin, 
It.  6d.  dot..  free.^JAicBs  Oixon.  18,  PoUaide,  KeadaL 

Hardy  Lake  Ferns,  Asplenlum  Vlride,  Lastiti 
BlgidaJDoliaa,  Moat  Ana.  DiUUta,  Paraley.  Polypodium.  Bebcr- 
tianum,  Cystopterls.  Dcntata,  Tnehonukaot,  Ixeo,  14  stusft.- 
Joan  Boavt,  Cliff  Brow,  Ktadal. 

Lathe  for  sale,  diin.  centres,  8  speeds,  aad  dide-ieit, 
£4.— O.  P.,  14,  Naathorpe-road,  York. 

Launch  Bngine,  84  by  4^,  link-nvening  motioo 
aad  pUBap,£A  lOs — rAXxsa.  Oetagoa^  Plymoath. 

Lantern  Photographs,   10,000,  with  rcadisgi, 

flromOd    plaia.  Is.  coloured*— A.  PuxraaxT,  Bmily-ttreot,Jto- 


Gelatine  Films  for  x>hotographs,  reduoe  eoit  aad 
labour  of  photography  to  minimum.— A.  Poxraaar,  Binalaf- 
haxa. 

Hie  Filmogxaph  carries  100  iUma  or  ISpUtei^ 
Lightest  Photo.  Apparatus.   Illustrated  toatt.— Pcxrxaxi.Bir- 

Filmographio  Mannca.  free  8d.,  with  pboto> 

graph  from  Pilm  NegatlTe.   PnU  uutrBettoa.B.    Filmt,  rUao- 
graph.— A.  PcxraaaT,  Birmingham. 

100-Fold  Filmograph  Slide,  ean  be  used  withorii- 
aary  camera.   Platet  clxaagod  aaywhere.— A.  Pvaraaai,  Blt> 

Dry  Plates,  perfectly  instantaneous.  Every  retder 
caa hare  tamplot  for  6d.— P.  MxTcaxx.!.,  Sydenham,  8.M, 

Three-Horse  Ensrine  and  Bailer,  ooiBpUi6e,£16  {gtfm^ 
up  butinett).-&.,  36,  aigh-street,  WolahpooL 

Kneadinff  Machine,  nearly  new,  cost  £6,  tell  te; 

£1  (giren  up  bnOnesB),  snltablo  for  flually  orasaall  bakery -B.,* 
M,  Alghttroet.  Welahpool. 

Spring  Balances  (warranted  oorreot),  to  wei^ 
from  llo.  to  4001b.,  price  fit.  6d.-^AXBa  PAUxuitoa,  OoItoaSn 
ttreet,  Warrington.  I 


Sample  Bottle  of  Polish,  as  above,  with  i 

tloat.  pott  free,  Is.  4d.— Jaxbs  PAjiauiaov,  Qolborao-etiaet,  WtM 
riagton. 

Slide-rest,  lOin.,  £3,  combined  engiae  aad  boik^ 
dfia.  diam.  cyliader,  £17.-884,  Bwaa-toad,  Weet  Bromwkk. 

CoUographic  Photographs  for  MaeblaecT  aad  l^rsdt 
ktterat.    Bample  and  list  for  ft.- PuKraaar  aad  Day  ,  I 


Bubber  Stamps.— Full  instraotiona   for  aiak^ 
em  without  previous  experioaoo,  41.- 86,  DevoatMrc  ttreef 


Bubber  Stamps,  is.  each,  monogram  U.  Id^j 
Name,  Is.  6d.  Warranted  complete.  PartfeoJart  oae  stsmv 
Devoasaire-ttrtet,  Shefleld. 

Btrong-eeamed  Copper  Boiler,  8iin.  by  7^.,  «i( 
water  gauge,  steam  dome,  uaioa,  whiaUe.aiaBhole.saBty-fslM 
aad  Up,  10s.— AoraA.  Weiliagtoa,  Somacaot. 

Prismatic  Circle,  beaotifttlly  mate,  with  tripd 

..tt  over  AM.  Plre  Ouineas.-Gaocaa,  M,  fligh-abect,  IM 
Nowiagtoa,  Loadoa.  M.  i 

Dipleidoscope,  by  Dent,  with  book  of  instractioJ 
price.  Mc-Oaocaa,  81,  High  ttreot,  Steho  Kewiagtoa,  tM 

Telephone  Transmittera     and    BeeeiverB,_ 

ewtoaaadOo.,  art  tho  atmplett,  elMa 


Firms  and  InstitutionB  whose  pranrises  ate  too  « 
teatlTt  tor  tpeaking  tubot  to  carry.  ahoalS  haTo  Mbwvoii  i, 
Oo.'t  Loud  Bp«akiog  Tel«phoaee.6,  HlU-staeet,  Birasiagbam. 

Oower  Bell  instruments  are  fBraashed  witt  two  i 
tubet,  koarethotety  ijixwrusi  aad  Oo,  ai  ' 
clear  of  aUpatcata. 

Incandescent  Lamps,  9b.  ed.  each.— A.  Ga 

Xioirer  Bydaaham.  BJk 

First-daas  new  Clarabella   Stops,   Toicod,  H 

each.— OaxxM't  I'ipe  Factory,  Iptwich.  | 

Printing  Ofdoe,  Two  ProBsee,  tl  FbimtBiyp%*l 
eeet  £tl,  teU  Ho  lOt^-P.  Wairroir,  HaaSeM.  i 
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TRIPLE  BXPAHSIVE  EK0IHB8. 

THE  success  of  the  compound  principle 
in  marine  engines  has  been  so  great  in 
recent  years,  that  it  is  not  surprising  some 
idventurous  spirits  haye  sought  to  obtain 
greater  economy  still  by  means  of  three 
cylinders,  expanding  the  steam  from  hieh 
pressure  through  three  stages,  and  the  dis- 
cussion at  the  recent  meeting  of  the  Institu- 
tion of  Naval  Architects  may  possibly  help 
to  throw  some  light  on  the  subject,  though 
it  is  evident  that  great  diversity  of  opinion 
exists.  The  subject  came  up  for  discussion 
on  a  paper  read  by  Mr.  Kiric,  of  the  firm  of 
£.  Napier  and  Sons,  ia  which  that  gentle- 
man oiBseribed  t^e  triple  expansive  engines 
of  the  screw-steamer  Aherdeen^  one  of  a  class 
which  makes  the  long  voyages  between  Aus- 
tralia or  China  and  this  country,  in  which  even 
A  sniall  saving  in  coal  becomes  of  consider- 
able import-iDce.  In  1874,  a  vessel  was 
fitted  with  engines  of  the  triple  expansive 
type,  working  with  steam  having  a  boiler 
pressing  of  loOlb.  on  the  square  inch;  but 
unfortunately  the  boilers  fuled  very  early, 
and  had  to  be  taken  out,  so  that  the  exx>eri- 
meat  came  to  nothing,  and  it  was  left  to 
Messrs.  Geo.  Thompson  and  Co.  to  give  an 
order  which  enabled  another  step  in  advance 
to  be  made.  The  engines  of  the  Aberdeen 
are  practically  of  the  same  design  as  those 
of  the  ^lier  vessel,  being  respectively  30in., 
45in.,  and  70in.  in  diameter,  with  a  s^ke  of 
4ft.  6in.  The  boilers  are  two  double-ended 
ordinary  pattern,  made  in  steel  with  six 
Fox*8  corrugated  furnace-tubes,  giving  a 
total  heating  surface  of  over  7,000  square 
feet.  The  pressure  is  1251b.,  there  is  no 
raperheater,  and  while  the  high-pressure 
cylinder  ia  not  jacketed,  the  intermediate  is 
sorrounded  by  ^team  of  501b.,  and  the 
low-pressure  cylinder  with  steam  of 
151b.  above  the  atmosphere.  On  her  trial 
the  vessel  consumed  l*281b.  of  coal  per 
indicatt-d  borse-power,  a  rate  which  may 
be  taken  as  equivalent  to  l^lb.  in  ordinary 
work.  The  percentage  of  steam  condensed 
in  the  jackets,  carefully  measured  into  a 
tank,  was  nearly  four  per  cent,  of  that  ad- 
mitted to  the  high-pressure  cvlinder,  and  a 
subsequent  experiment  showed  that  l^e  loss 
of  steam  between  the  high  pressure  and  the 
low  pressure,  added  to  the  steam  condensed 
in  the  jackets,  was  about  the  same  as  took 
place  when  the  steam  was  shut  off  from  the 
Jackets.  That  is  simply  what  might  be 
eiq>ected,  but  it  does  not  show  a  real  loss, 
for,  as  has  been  frequently  pointed  out,  it  is 
cheaper  to  use  steam  in  heating  jackets, 
than  to  lose  it  by  condensation  in  the 
cylinders.  In  the  case  in  question  the 
high-pressure  cylinder  was  not  jacketed, 
snd  there  was  consequentlyr  a  considerable 
lots  of  heat  in  expanding  into  the  inter- 
mediate cylinder,  the  very  point  at  whidi  it 
is  most  imnortant,  not  to  lose  any  heat  that 
can  possiblv  be  saved.  It  may  be  asked 
why,    if    three    cylinders     are     an    im- 

rvement  upon  two,  why  should  not  four 
an  improvement  upon  three ;  and  the 
snswer  must  be  that,  putting  aside  the  cost 
of  the  machines  themselves,  such  an  ar- 
rsngement  would  give  an  advantage.  Triple 
expansive  engines  have  been  made  with  the 
Mgh-preesure  cylinder  plaoed  above  what  in 
the  ordinary  compound-engine  would  be 
ttw  high-pressure  cylinder,  thus  driving  on 


two  cranks;  but  this  arrangement  is  ob- 
viously open  to  the  objection  that  if  the 
ratios  of  expansion  are  approximately 
equal  in  the  different  cylinders,  the  strains 
are  unequal,  and  so  are  the  several  ranges 
of  temperature.  Hence  Mr.  Kirk  concludes 
that  it  would  be  better  to  have  two  low- 
pressure  cylinders,  and  to  put  the  high- 
pressure  on  the  top  of  one,  and  the  inter- 
mediate on  the  top  of  the  other.  It  may  well 
be  doubted  whether  the  gain  in  passing  steam 
through  four  cylinders  thus  arranged  would 
pay  for  the  extra  cost,  especially  as  there 
would  be  the  friction  of  two  extra  sUde- 
valves  and  their  gear  to  deduct.  Theoreti- 
cally, there  is  a  gain,  but  practically,  there 
may  be  losses  wnich  experiment  only  can 
determine,  and  therefore  the  performances 
of  the  Aberdefn  will  be  studied  wi*h  much 
interest  by  marine  engineers.  Mr.  Parker, 
who  had  an  opportunity  of  witnessing  a 
trial  of  the  new  triple  expansive  engines, 
read  a  paper  on  the  economy  of  compound 
engines,  m  which,  after  pointing  out  that 
there  is  a  loss  in  the  ordinary  two- cylinder 
compound  between  the  expansion  of  the 
steam  in  the  high-pressure  and  its  admission 
to  the  low-pressure  cylinder,  during  which 
expansion  no  work  is  done,  he  eaaphasised 
the  fact  that  in  spite  of  that  loss, 
which  is  really  considerable  in  the  best 
designed  compound,  the  latter  engine 
is  more  economical  than  the  single  cylinder, 
for  the- simple  reason  that  the  range  of  tem- 
perature is  divided  into  two,  and  the  con- 
densation in  either  cylinder  is  not  so  great 
as  in  a  single  cyUnatr  engine.  But  a  limit 
is  ri'ached  m  which  expansion  in  the  two- 
cylinder  engine  produces  a  greater  loss  than 
sain ;  hence  the  endeavour  to  obtain,  with 
higher  pressure  and  a  longer  range  of  ex- 
pansion, a  greater  degree  of  economy  by 
means  of  three  cylinders— a  vessel  having 
been  recently  completed  in  which  the  pres- 
sure is  as  high  *as  1501b.  The  discussicn  on 
the  two  papers  was  opened  by  Mr.  Deuny, 
who  gave  a  practical  turn  to  it  by 
stating  that  he  had  a  steam  tender 
fitted  with  a  boiler  capable  of  carrying 
1201b.  of  steam,  with  which  he  would  make 
some  experiments.  At  present  she  is  fitted 
with  an  ordinary  compound  engine,  and 
Mr.  Denny  will  work  her  for  some  time  at 
901b.  pressure,  and  take  account  of  the  fuel 
used ;  then  he  will  fit  a  third  cylinder  on 
the  top  t»f  the  high  pressure,  and  work  with 
three  cylinders  and  1201b.  pressure,  and 
compare  the  consumption  of  fuel.  The 
results  will  be  laid  before  the  Institution 
probably  next  year,  so  as  to  give  an  ex- 
tended trial,  and  we  venture  to  think  that 
they  will  be  of  more  real  utility  than  half 
the  arguments  used  by  those  who  perennially 
debate  this  question.  Mr.  Longridge  con- 
tended that  for  every  engine  there  is 
a  pressure  and  a  grade  of  expansion 
which  give  better  results  than  any  other, 
and  argued  that  the  economy  of  the  com- 
pound is  not  due  to  the  pnnoiple,  but  to 
the  circumstance  that  the  engine  is  worked 
expansively.  He  expressed  great  faith  in 
supeiheatinflT,  and  asked  whether  it  was 
beyond  the  skiU  of  engineers  to  produce  a 
good  superheater.  Other  speakers  dwelt  on 
the  advantages  of  high-pressures,  and  Mr. 
Oowper  called  attention  to  the  action  of  his 
**  hot-pot,"  and  dwelt  on  the  importance  of 
bringing  steam  into  contact  with  hot  sur- 
faces. Mr.  McFarlane  Gray,  however,  said 
that  the  theoretical  gain  by  raising  the 
pressure  from  60lb.  U>  1201d.  was  14  per 
cent.,  which,  in  practice,  amounted  to 
about  121  per  cent.,  and  he  asked  whether 
it  was  worth  while  to  use  three  cylinders  to 
gain  that  percentage.  That,  we  imagine,  is 
a  question  to  be  settled  by  experiment, 
for,  as  Mr.  Kirk  mentioned  subsequently, 
theory  and  practice  do  not  always  coincide. 
In  tbe  mercantile  marine  it  has  been  con- 
clusively proved  that  ootnpounding  is  es-  I 
sential  to  economy,  but  Mr.  Kirk  does  not  | 


see  much  advantage  in  steam  jackets  with 
high  piston-speeds,  though  they  are,  he  ac- 
knowledges, serviceable  m  the  case  of  low 
speeds.  They  convert  the  low-pressure 
cylinder  into  a  boiler,  but  he  thinks  that  the 
steam  thus  made  is  better  drained  away. 
He  fails  also  to  see  much  good  in  the  **  hot- 
pot," because  the  steam  is  not  heated  up 
with  waste  heat,  and  so  on— doctors  differ- 
ing, who  shall  deictde  exceptExperience?  Mr. 
Parker  replied  to  some  remarks  of  Mr.  Long- 
ridge's  by  the  statementthat  601b.  steam  had 
been  tried  with  single  cylinders  in  tbe  Ctr- 
oassian  for  two  Atlantic  voyages,  and  the  result 
was  a  stupendous  failure.  Experiments  with 
and  without  jackets  had  been  made  in  the 
Aberdeen,  and  the  result  was  that  praotically 
there  was  little  to  choose— that  the  jackets 
gave  so  slight  an  advantage  that  it  is  not 
worth  while  complicating  a  machine  by  their 
use ;  but  he  clindied  the  whole  question  by 
saving  that  the  consumption  per  ton  per 
mile  was  the  only  point  to  which  owners 
would  pay  attention,  and  that  that  is  so 
complicated  with  the  efficiency  of  the  screw 
and  the  ship  l^t  it  is  not  easy  to  arrive  at 
any  just  conclusion  as  to  the  relative  merits 
of  duFerent  patterns  of  engines.  That  is  the 
dispute  in  a  nutshell.  No  marine  engineer 
would  nowadays  think  of  using  smgle- 
cylinder  engines  if  economy  was  his  object, 
a  d  as  to  the  best  type  of  compound,  experi- 
ence only  can  give  a  definite  answer. 


THB   SELLON-VOLCKHAE   SE- 
COHDABT   BATTEET. 

THANKS  to  the  lively  controversy  which 
has  tak^n  place  between  those  who 
represent  the  Faure  battery  and  those  who 
are  the  inventors  or  owners  of  the  patents 
of  ^e  new  *'  accumulator,"  the  public  are 
learning  something  more  of  the  construc- 
tion of  the  rival  batteries  than  could  be 
gathered  from  a  perusal  of  the  specifications 
tiled  by  the  patentees.  As  exhibited  at  the 
CrystU  Palace,  where  it  supplies  current  to 
the  Lane-Fox  lamps  in  the  ALhambra  Court, 
there  can  be  no  doubt  that  the  Sellon- 
Yolckmar  accumulator  is  really  a  practical 
success— whether  it  is  superior  to  the  Faure 
must  be  left  to  experts  to  determine.  At 
the  Palace,  a  battery  of  39  cells  supplies 
current  to  200  lamps,  nominally  of  20 
candle-power,  for  a  period  which  may  be 
as  long  as  seven  hours  if  the  battery  is  fuUy 
charged.  The  candle-power  in  this  case  is, 
we  believe,  really  more  than  the  nominal 
system  of  reckonmg  makei  it,  for  the  car- 
bons, owing  to  the  steady  working  of  the 
secondary  batteries,  can  take  a  stronger 
current  than  they  can  from  the  dynamos. 
The  exact  construction  of  the  Sellon-Yolck- 
mar  cell  cannot  be  made  public  at  present, 
as  some  of  the  patents  are  not  yet  com- 
pleted ;  but  sufficient  is  known  to 
give  an  approximately  accurate  de- 
scription of  the  chief  points  of  the 
construction.  Mr.  Sellon,  the  vice-chairman 
of  the  Anglo-American  Brush  Light  Co  , 
has  for  some  time  devoted  his  attention  to 
secondary  iMitteries,  and  since  August  lo&t 
has  taken  out  four  or  more  patents,  and  has 
acquired  others.  M.  Yclckmar,  whose 
name  is  associated  with  that  of  Mr.  Sellon, 
has  also  taken  out  patents ;  and  it  is,  we 
bcdieve,  on  a  combination  of  these  that  the 
new  battery  has  been  constructed.  At  any 
rate,  Mx.  Sellon  found  it  necessary  to  pur- 
chase the  patent  acquired  by  Mr.  Swan  last 
year,  which  we  described  on  p.  414  last 
volume.  A  reference  to  that  description 
will  show  that  the  main  idea  of  Mr.  Swan's 
invention  was  to  secure  as  large  an  amount 
of  acting  surface  as  possible  in  a  small  spacp, 
while  preventing  the  spongy  lead  from 
falHng  in  a  heap  at  tne  bottom.  He 
accomplishes  that  by  corrugating  the  plato«, 
or  by  making  them  cellular  like  a  honey- 
oomb  out  veracally ;  and,  according  to  Mr. 
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Sellon.  that  is  practically  the  plan  adopted 
with  the  new  battery.  The  plates  have  no 
aoppbrts,  and  are  in  appearance  solid  pioees 
of  metal  kept  apart  by  pieces  of  prepared 
wood,  and  immersed  in  the  usual  dilate 
solution  of  sulphuric  acid.  In  reality,  the 
plates  are  full  of  interstices  or  holes  con- 
taining the  material  which  is  acted  upon 
by  the  exciting;  liquid,  and  the  changes 
in  the  chemical  condition  of  which  afford 
the  means  of  storing  energy  in  a  form  that 
can  be  subsequently  given  out  as  elec- 
tricity. Taking  the  actual  words  of  Mr. 
Sellon,  we  learn  that  this  material, 
which  is  for  the  time  a  secret  pre- 
paration, but  which,  we  may  safely  assume, 
18  an  oxido  of  lead,  minium,  litharge, 
lead  dross,  or  finely  divided  lead  in  some 
form  or  other,  forms,  so  to  speak,  a  solid 
alloy  Avith  the  plates  themselves,  though  in 
what  degree  it  can  bo  a  Folid  alloy  and  yet 
be  changed  and  rechanged  by  the  taking  in 
and  giving  out  of  a  current  of  electricity  is 
not  quite  clear.  Probably  all  tbat  is  meant 
is  that  the  oxidisable  material  is  in  one  with 
Uie  lead  electrode,  and  does  not  require  the 
supporting  wrapper  of  asbestos,  felt,  or 
canvas,  wbich,  from  its  perishable  nature, 
is  the  weak  point  of  the  Faure  battery  as 
publicly  described.  This  absence  of  sup- 
porting material  for  the  spongy  coat  of  lead 
appears  to  be  the  chief  improvement,  if 
improvement  it  be,  of  the  Sellon  form  of 
secondary  battery,  and  the  patentee  looks 
forward  toihB  time  when  electrodes  weigh- 
ing half  a  ton  of  a  ton  each  will  be  used,  a 
number  being  arranged  in  strong  masonry 
tanks  forming  the  reservoir  which  is  to  be 
the  counterpart  of  the  present  gasometers. 
M.  Faure  writes  that  in  jDecamber,  1880,  he 
had  a  French  patent  in  which  perforated 
plates  fonned  the  principal  claim,  and  since 
August  last  he  has  instructed  the  manufac- 
turers that  all  plates  without  exception 
ought  to  be  perforated.  Further  in  February, 
1881,  he  obtained  a  patent  in  which  the  use 
of  gauze  or  cloth  made  with  lead  or  other 
wire  is  especially  mentioned  as  a  substitute 
for  felt  as  the  support  for  the  lead  material  on 
the  electrodes.  How  far  the  various  patents 
are  valid  remains  to  be  seen,  but  it  is  clear 
that  a  great  deal  will  turn  upon  the  actual 
wording  of  the  claims,  for  both  De  Meritens 
and  Tommasi  have  brought  out  secondary 
batteries  which  are  practically  formed  of 
perforated  plates  — see  pp.  356,  536, 
last  volume — and  it  would  at  least 
appear  to  be  doubtful  whether  "perfora- 
tion/' in  its  various  modifications,  can  be 
claimed  as  an  invention.  Be  that  as  it  may, 
however,  the  published  statements  concern- 
ing the  new  battery  claim  that  within  a  box 
of  a  capacity  less  than  half  a  cubic  foot, 
62lb.  ot  active  metal  is  confined,  which 
yields,  when  properly  charged,  an  amount 
of  current  equal  to  one  horse-power  per 
hour,  giving  off  from  360  to  400  amperes  at 
any  required  rate  up  to  40  amperes  per  hour. 
That  is  the  smaU  size ;  the  large  standard 
size  contains  nearly  3001b,  of  metallic  com- 
position, and  can  yield  five  horse^power  of 
electrical  energy  for  an  bour,  or  from  1,800 
to  2,000  amperes  at  any  rate  up  to  250  am- 
peres per  hour.  As  described,  the  battery 
IS  simple,  consisting  merely  of  plates  of 
alloy  (presumably  one  in  wmcb  lead  forms 
the  chief  component)  about  a  |in.  thick, 
perforated  with  as  many  holes  about  Jin.  in 
diameter  as  it  is  possible  to  make.  The 
holes  are  filled  with  the  metallic  composi- 
tion or  preparation,  and  the  plates  are  con- 
nected alternately,  or  in  series,  with  thick 
copper  wires.  The  weight  of  a  large 
standard  size  cell  complete  is  about  3801b., 
and  of  that  it  is  asserted  that  nearly  3001b. 
consists  of  the  active  material  by  wnich  the 
energy  is  stored.  Apart  from  other  con- 
siderations, which  are  probably  sufficient  in 
themselves  to  determine  the  use  of  lead  for 
storage  batteries,  the  low  cost  of  that  metal 
places  it  at  a  considerable  advantage  over 


others,  and  whatever  may  be  the  final  result 
of  the  controversy  between  rival  inventors, 
it  seems  clear  that  the  secondary  batteries 
which  are  to  play  an  important  part  in  the 
future  of  electric  lighting  will  be  made  of 
lead  on  the  principle  long  ago  utilised  by  M. 
Plants — ^unless,  indeed,  which  scarcely  seems 
likely,  someone  invents  a  battery  the  work- 
ing cost  of  which  is  nothing,  by  reason  of 
the  products  of  the  chemical  action  being  of 
a  greater  commercial  value  than  the  sub- 
stances employed  in  forming  the  cell.  Be- 
garding  the  existing  storage  batteries  as 
being  practically  equal  so  mr  as  cost  and 
maint^iance  are  concerned,  it  is  obvious 
tbat  the  superiority  of  one  over  the  other 
will  be  determined  solely  by  the  percentage 
of  energy  returned,  and  from  a  careful  series 
of  experiments,  the  report  of  which  has 
been  presented  to  the  Paris  Academy  of 
Sciences,  we  know  that  a  Faure  accumulator 
properly  charged  yields  about  60  per  cent, 
of  the  energy  of  the  current  put  into  it,  but 
it  is  just  possible  that  a  larger  return  may 
be  obtained  by  modifications  in  the  method 
of  charging.  It  follows,  therefore,  that  if 
the  new  battery  can  give  a  better  return,  it 
must  be  an  improvement,  and  as  a  trial  is, 
we  believe,  about  to  be  made  by  some  re- 
presentative experts,  their  report  will  be 
awaited  with  considerable  interest. 


THE    MANUFAGTTJEE    OF    INCAH- 
DESGEHT   LAMPS. 

WE  have  from  time  to  time  described  the 
processes  adopted  in  the  preparation  of 
the  vanoos  parts  of  incandescent  lamps,  and 
have  also  given  some  idea  of  the  dimonlties 
wbioh  rival  inventora  have  more  or  less  suooess- 
f ally  overoome.  Mr.  Crookes,  in  the  specifi- 
cation of  a  patent  lately  isboed,  gives  an 
interesting  resume  of  the  different  prooesses 
through  which  a  completed  lamp  has  gone,  with 
the  special  devices  forming  the  subject  of  his 
invention.  The  specification  is  Ko.  3799,  of 
1881,  and  contains  eight  figures,  showing  the 
lamps  in  various  stages.  The  actual  shape  of 
the  glass  envelope  is  not  of  much  imporumoe, 
but  we  will  assume  that  it  has  to  be  made  from 
a  piece  of  tube,  which  ma^  conveniently  be  of 
the  full  diameter  of  the  mtended  lamp.  One 
end  of  this  tube  is,  then,  drawn  down  to  asmall 
diameter  in  such  a  manner  that  when  the 
operations  are  completed  and  it  is  removed,  that 
end  will  be  rounded  off.  The  other  end  is 
dosed,  and  being  softened  for  an  inch  or  so,  is 
blopm  out  to  form  an  extension  of  a  smaller 
diameter  tiian  the  main  piece.  While  stUl  soft, 
with  a  two-pronged  tool,  this  extension  is 
doubled  inwards,  the  two  points  of  the  tool 
maUz^  little  pits  at  the  bottom  of  the  doubling, 
which  may  be  said  to  resemble  the  finger  of  a 

5 love,  drawn  in  upon  itself  for  half  ■  its  length, 
.t  this  stage  the  extension  may  be  Be||arated  from 
the  main  tube,  but^  whatever  plan  is  followed, 
tiiie  two  little  pits  are  perforated,  andoondnoting* 
wires  sealed  into  them  directly  if  platinnm  is  the 
metal,  or  with  Uie  aid  of  ars^o  glass  or  white 
enamel,  when  other  metal  is  employed.  In  that 
case  the  Trires  are  coated  with  the  enamel  or 
special  preparation,  and  incased  in  little  cylin- 
ders of  glass,  which  are  readily  united  to  the 
glass  that  may  now  be  said  to  form  the  stem 
of  the  lamp.  If  the  extension  has  been  already 
out  from  the  body  of  the  -  tube,  we  have  the 
latter  as  the  envelope,  and  the  former  as  the 
stem,  which  can  be  finishied  in  any  initable 
manner  for  connecting  to  the  braokets  or 
supports.  If  the  wires  are  of  platinum  they 
may  be  imbedded  in  the  glass  without  liabiUty 
to  fpeedy  fracture  from  difference  of  expansion ; 
but  there  is  a  serious  objection  to  the  use  of  that 
metal  in  the  fact  that  its  specific  conductivity 
is  only  about  18,  taking  silver  as  100.  Copper, 
idiich  is  much  cheaper,  and  has  a  conductivity 
only  slightly  lees  than  that  of  silver,  cannot  be 
used  with  safety,  on  account  of  the  difficulty  of 
maUng  a  good  and  permanent  connection  with 
the  glass,  but  that  is  avoided  by  Bir.  Orookes 
by  means  of  a  compound  wire,  having  a  core  of 
copper  or  ^ver  with  a  sheathing  of  platinum. 
The  carbon  filaments,  or  bridges,  are  now 
attftched  to  the  wire  terminals  by  anv  of  the  usual 
methods ;  but  in  order  to  increase  their  rigidity, 


Mr.  Orookes  makes  them  of  flat  seotion,  md 
gives   a   twist   of   a   quarter  of  a  oirol«  m 
placing  them  betv^eenthe  terminata.    Sefsral 
bridges  and  stems  having  been  prepared,  the  car- 
bons undergo  the  most  important  operation  of  ^\, 
They  are  plaoed  in  a  glass  vessel  suspendedfrom 
glaesH)Overed  wires  passing  through  a  »topper 
or  plate  of  valcanised  fibre,  which  is  so  placed 
at  the  top  of  the  jar  as  to  afford  facilities  for 
closing  the  vessel  air-tight  by  a  meroarjseal. 
At  the  bottom  of  the  vessel  is  a  Uttie  emp 
containing  chloroform,  or  in  its  absence  a  tabe 
is  provided  for  passing  that  liquid  into  the  i&r. 
Other  substances  may  be  used,  as  is  wcJl  under- 
stood, the  objeot    being  to  render  the  cubon 
filaments  homogeneous.    The  apparatus  being 
arranged,  and  the  air  exhausted,  the  resistance 
of  each  bridge  is  m(»asured,  and  if  it  Is  found 
to  be  too  hi^,  a  current  is  sent  through,  raifiing 
the  filament  to  a  glowing  state,  until  snffldent 
carbon  has  been  deposited  to  inorease  the  con- 
ductivity to  the  required  standard.    Bridges  thns 
prepared  are  ready  for  the  final  operation :  ih«y 
are  placed  in  the  envelope,  and  the    stem  and 
neck  are  securely  joined  by  fusion ;  the  lamp  ia 
then  exhausted  and  sealed  in  the  usual  manner. 
We  gave  a  description  of  the  method  of  preparing 
carbon  filaments  patented  by  Mr.  Crookes  on  p. 
247  of  the  last  volume. 


PRACTICAL  NOTES  OH  PLUMBIirO.- 
XXXII.' 

By  P.  J.  DA.VIES,  H.M.A.S.P.,  &o. 
Door- Action  Water- Cloaets  (Fig.  ISO). 

THERE  are  a  great  variety  of  methods  for 
fittinff  door- action  closets  ;  but  in  point  of 
fact,  thouarh  many  plumbers  make  a  great  fnu 
when  fixing  them,  there  i9  very  little  more  to  be 
studied  than  in  fixing  a  seat-aotion  closet,  audit 
will  be  readilv  seen  that  either  m%y  be  fitted  to 
the  other.    Fig.   180  illustrates    a  very  simple 
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method  of  oosmeoting  the  door  A  to  tiia  crank 
B,  which  orank  is  in  its  turn  connected  to  the 
cottage- valve  D;  this  valve  may  be  fixed  af 
shown,  or  under  the  closet- seat  at  L,  or  in 
almost  any  other  position.  It  will  be  seen  that, 
if  the  door  is  pulled  open  from  the  outaide,  that 
the  wire  M  will  pull  tne  orank  B,  and  work  the 
valve  D,  and  as  long  as  the  door  is  kept  open 
will  the  water  continxie  to  flow,  unleaa  the  valT« 
is  of  the  waste-preventing  description.  Ol 
course  this  valve  can  be  fitted  with  a  regulator 
or  other  retarding  meohsaism  at  P  to  Keep  it 
open  lor  any  given  time  (see  K*  Fig.  18S). 

I  cannot  bSy  that  I  am  much  ia  f  avoor  of 
door-action  <d(Qsets,  although  fitted  in  a  sanitary 
point  of  view,  aea^action  being  the  preferable, 
and  therefore  when  exeoutlng  oontraota  of  the 
door-action  kind,  endeavour  to  fix  an  additional 
pull-up  valve  as  at  G,  H,  I,  wUoh  allowa  the 
user  of  the  closet  to  flush  the  pan  off  the  closet 
during  the  time  it  is  in  use ;  orif  the  extra  pull 
is  too  much  expense,  I  fix  a  pull  to  work  the 
ioor- valve,  as  shown  at  K  (Figs.  ITS  and  181). 

Fig.  181  is  a  diagram  of  a  door-action  dosec 
with  the  door  opening  insida.    Tliia   artasge* 
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ment  ia  effected  by  fixing  a  pulley- wheel  on  the 
top  part  of  the  door-inme  or  lintel  of  the  door, 
and  with  a  chain  connecting  the  door  to  the 
lever  of  the  valye  Q,  as  shown.    This  valye  is 


t^  proTiddd  with  an  ex:trsi  pull  aa  at  S,  and 
Bi*iMitionaJ  valvo  at  C  D,  or  the  valToa  may 
U  i«taated  by  the?  uae  of  a  treadle  or  pedal  ai 

Pig*    1S2  iUu«trato9     aia  other     door -action 
d^mi,  the  door  of  whii^h  may  be   ra?ido  to  op^n 


litkr  iowmrdly  or  outwardly,  hj  Rxm^  tbo 
Btoked  pull  B  as  «hown  at  Q,to  point  inwardly 
*o  tl^e  -jlos^t,  and  at  right  an^le*  with  the  door  : 
4>  hft»eircr  m»v  It^  vftried  to  suit  nircumfltaixf^s, 
Tlii*  valTe  may  also  ho  -worked  with  a  elQttcd 
|iili-np  pull  H,  I,  or  by  tr^fttUo  [irraDEeiacnt  on 
^*iiiflf  the  door,  or  otherwisip. 

Thij  di&ci^ni  iUnfltTatej!*  a  pedal -act:  on  w.c. ; 
i^  i  poll  aa  at  A.  Tho  peda^  'iA  fitted  to  the 
^  of  the  w.c,    and   is  so  arranired   that  the 

if^iil- lever  will  lift  tap  the  lever  of  the  valv-i  or 
?cl'^^lo«^t  exwQtly  in  the  same  manner  a^  the 
'Wt'lpver  does  th  e  Talve- lever  of  the  wat^r 
«pp]f.  Thi«  tread ifl  la  also  made  to  allow  the 
'^"■t  n(  the  olofK^t  to  fall,  Dotwitlistandiniij  it 
^  Ittpt  preM^d  down,  no  that  it  hcuomea  a 
•*rtt-prPT«nteir, 
Fif ,  1S3  A  illufltrates  a  flap- valve  for  the  end 


y    c* 
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*^^*'Plpa  to  pfevei.t  ^ind  >.x-i3u  ^^  inf..  the 
^•^^tlipe,    AiBthe  flap,  B  the  ^trtt  ting,  and 


C  the  inlet.  These  valves  can  be  made  with  the 
lead  pipe  and  a  piece  of  copper  for  the  valve,  or 
can  be  bought  ready-made.  E,  F,  G,  H,  and 
G  id  a  spreader  for  screwing  into  the  closet  basin, 
which  is  an  improvement  so  far  as  the  doing 
away  with  the  putty  joint ;  but  I  cannot  say  that 
the  spreading  quahties  are  at  all  times  good. 
Tbe  same  kind  of  spreader  is  at  times  used  for 
the  inlet  to  lavatory  basins,  which  see  further 
on. 

Urinals.—"  Bunnin^  Water  Supply  " 

(Fig.  184). 

Perhaps  the  simplest  kind  of  water-supply  to 
serve,  especially  to  public  urinals,  is  the  ordinary 
running  supply  through  a  pierced  pipe  down  a 
stone  slab,  or  a  bent  pipe  as  at  G  H  (Fig.  184), 
which,  of  course,  may  derive  its  supply  from 
any  source.  The  pan  B  holds  a  large  body  of 
water,  and  has  a  standing  waste  that  receives 
the  overflow,  and  which  can  be  lifted  for 
emptying    say  once  in  24  hours.     The  pan  is 


sometimes  made  to  empty  itself  by  means  of  a 
siphon  or  other  equivalent  arrangement.  This 
kind  of  urinal  is  greatly  in  use  in  the  public 
buildings  and  places  about  London. 

The  next  simple  method  of  water-supply  to 
urinals  is  the  ordinary  stop-cock,  as  shown  at 
M  I  N  (Fig.  185),  and  next  the  spring  thumb 
valve,  as  shown  at  M  N  (Fig.  186),  and  F  Q 
(Fig.  187). 

Fig.  185  illustrates  an  «  Angle  Urinal,"  the 
water  supply  of  which  may  he  governed  by  a 
spring  cock,  stop- cock, or  waste- preventiog  cock, 


^  /  c .  las . 


as  shown  in  section  at  O  P  Q  (Fig.  185),  or  it 
may  be  constructed  on  the  diaphragm  (^Ig.  161) 
principle.  When  these  cocks  are  used,  it  is  the 
general  custom  to  fix  them  direct  to  the  arm  of 
the  urinal  by  means  of  a  putty  joint,  or  at  other 
ti  I  es  by  a  short  length  of  leaden  pipe  to  connect 
the  cock  and  urinal.  The  outlet  o  of  the  urinal 
is  generally  fitted  into  h  stink  trap  of  some  kind, 
and  the  urinal  lugs  T  T  sorewed  to  a  plugged 
wall.  The  proper  height  from  the  top  of  the  Up 
y  to  the  floor  should  be  2ft.,  and  should  not 
ever  exceed  2ft.  4in. 

This  is  a  section  of  a  treadle  urinal,  showing 
the  fitting  with  pipes  complete.  J  K  is  the 
cradle  union  so  frequently  used  to  let  into  a 
wall,  &c.  K  is  the  outgo,  leading  into  the  trap 
L.    This  trap  should  be  fixed    so  that  it  can 


readily  be  cleaned  out  with  spirits  of  salts,  Ac. 
I  is  the  supply -pipe,  which  is  m%de  good  to  the 
armof  the  urinal  by  means  of  a  putty  joint,  or 
a  reaUy  good  plan  is  to  have  a  socxet,  O  section 
^Fig.  186),  with  centre  pioe  as  at  P,  to  enter  the 
mlet,  the  socket  O  to  be  nlled  up  with  red  and 
white-lead  and  simply  pushed  over  the  arm  as 
atN  (Fig.  185),  whenUie  surplus  red-lead  will 
be  pressed  out  and  joint  made.  0  L  (Fig.  187) 
is  an  elevation  of  the  so<^et,  but  bent  as  at  O, 
to  show  that  the  pipe  may  be  brought  in  from 
behind,  and  the  socket  unscrewed  at  the  flange 
to  allow  the  urinal  to  be  taken  down  at  any 
time  without  disturbing  the  walls,  &c. 

A  (Fig.  186)  is  a  section  of  the  treadle  which 
is  held  up  by  the  head  of  the  stud  (*)  fixed  upon 
the  end  of  the  weighted  lever  D.  It  will  be 
seen  that  by  placing  the  foot  upon  this  treadle 
(as  in  the  seat-action  closets)  the  lever  D  is 
brought  up,  and  so  opens  the  valve  to  allow  the 
water  to  run  ;  but  the  moment  the  user  of  the 
urinal  walks  away,  Uie  water  ceases  to  fiow. 


/-     c,  /aa g   ^ 


Fig.  187  illustrates  an  elevation  of  the  method 
of  fitting  up  a  lipped  urinal  for  fixing  against  a 
flat  wall  with  treadle  apparatus.  The  frame 
employed  for  fitting  the  valve  is  an  improvement 
on  the  last-mentioned  in  so  far  that  it  forms  a 


iVH     r  /  C./M7 


safe  to  catch  any  water  that  may  leak  from  the 
valve,  &o.    G  is  the  waste  or  ovexfiow  pipe. 

(2b  he  contin*ied). 


WENHAM'S  UNIVERSAL  INCLINING 
AND  EOTATINO  MIGEOSGOPE. 

THIS  new  microscope  (Fig.  1)  has  been  de- 
vised by  Mr.  Wenhson  specially  to  obtain 
a  large  range  of  effects  of  oblique  light  both  in 
altitude  and  azimuth.  The  principal  movements 
are  as  follows : — (I)  An  inclination  of  the  limb 
together  with  the  body-tube,  stage,  substage, 
and  mizror,  iu  a  sector  sliding  within  jaws 
attached  to  the  rotating  base-plate.  The  centre 
of  this  inclining  motion  is  (very  approximately) 
the  point  where  the  plane  of  the  object  cuts  the 
optic  axis,  i.e,,  a  point  situated  about  the  thick- 
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The  meohanioal  stage  rotates  completely,  and 
is  a  modification  of  that  of  Mr.   Toliee  (o( 
Boston,   U.S.A.)i  in    which   the   rectangular 
motions  are  effected  by  milled  heads  acting  on 
the  sarfaee  and  entirmj  within  the  drouSec- 
ence.    In   recent    yoliimes    of   the    Enoubb 
Mbohanio  we  have  sereral  times  referred  toHr. 
Tolles'  stage,  and  in  No.  866  we  gave  a  Fig. 
and   full   description  of   his   latest  modifica- 
tions in  the  constmction ;  we  therefore  dispense 
with  a  detailed  description  of  this  stage,  re- 
marking that  with  the  exception  of  the  retj 
ingenious  flange  devised  hy  Mr.  ToUea  to  whioL 
we  directed  special  attention,  all  the  esssntiil 
points  in  the  two  stages  are  similar.    Mr.  Wen- 
ham's  stage  is    mounted  on   the   Zentmayer 
system :  it  can  thus  be  easily  removed,  or  re- 
placed by  a  glass  or  metal  friction-stage,  &o. 
The  rotating  plate  is  graduated  near  the  ed^ 
on  the  surface,  and  **  finders  "  are  engraved  m 
convenient  positions ;  the  rotation  can  be  effected 
by  rack  ana  pinion  (milled  head  shown  beneath 
the  stage) ;  two  centering  screws  enable  the 
exact  rotation  round  the  optic  axis  to  be  secured. 
A  simple  and  effective  plan  has  been  adopted  of 

Fio.  4. 


neas  of  an  ordinary  object  slide  above  the  centre 
of  the  surface  of  the  stage.  (2)  An  inclination 
of  the  limb  to  either  side  upon  an  axia 
attached  to  the  centre  of  the  sec'.or.     The  c  3ntre 


Fio.  2. 


f^truction  of  the  stand  is,  that  when  it  is  inclined 
backwards  (as  in  Fig.  2)  or  turned  laterally  (as 
in  Figs.  8,  4,  and  6),  or  rotated  on  the  base- 
plate, a  pencil  of  light  from  a  fixed  source  will 


Fio.  3. 


line  of  this  axid  irolonged  forwards  also  int  n- 
sects  Uie  optic  axii  in  the  plane  of  the  object 
on  the  stage.  (3)  A  rotation  of  the  initeument 
upon  its  circular  base,  the  optic  axis  bting  the 
centre  of  motion. 
The  leading  principle   followed  in  the  con- 


applying  the  iris-diaphragm,  hemispherical  ixn- 
merslon  illuminator,  or  Wenham*s  <'  half -disc** 
beneath  the  stage,  where  they  are  held  in  posi- 
tion by  a  small  flange  and  a  spring  latchet. 

The  substage  can  h's  removed  entirely  from 
the  lower  part  of  the  limb  by  means  of  a  metal 
dove-tail  slide,  and  it  his  the  usual reotangolai 
(centering)  and  rotating  motions.  The  sab- 
atage  condenser  has  a  centering  cap,  and  a 
rotating  plate  of  the  usual  series  of  slots,  central 

FiQ.  5. 


alwaTS  reach  the  object,  all  the  movements, 
whether  separate  or  combined,  radiating  from 
the  object  (or  the  prolongations  of  its  axes)  as  a 
centre. 


stops,  &c.,  is  applied  close  tothelowersnrfaceof 
the  optical  combination;  an  iris-dia^hza^ 
beneath  modifies  the  diameter  of  the  illununatang 
pencil.  ,       „ 

The  coarse  adjustment  is  of  the  "  Jay«»^ 
form,  with  spiral  pinion  and  diagonal  ra^work. 
The  fine  adjustment  acts  direotlr  upon  a  vertlosi 
slide  carrying  the  obieotave  only,  and  i;  <»«[: 
trolled  by  vertical  milled  head«  on  both  sides  ot 
the  nose-piece.  .        ,._. 

In  illustration  of  the  variety  of  moUooa 
obtained  with  this  microscope,  Fig.  2  shows  the 
sector  mclined  at  about  the  uanal  positto  vx 
working  irith  central  illumfnation.  ^*  ' 
shows  Sie  lateral  inclination  of  ti»  ^m^  Ac, 
the  sector  being  at  iU  highest  popHon.  HjM 
shows  the  Zentmayer  swmgmg  tafl-pieoe 
clamped  to  the  sector  (as  suggestgi  by  ».  •»  • 
May^  jun.),  the  limb  being  inclined  ktsrally, 
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and  the  Bubatage  remoyed :  tliiB  lateral  inolina- 
iaon  of  the  limb  (the  tail-pieoe  with  mirror,  &o., 
being  fixed)  oauaea  the  (tage  to  revolye  upon  a 
oentml  horizoDtal  axis,  so  as  to  present  the 
ob|eot  to  the  illmninatiag  pencil  at  all  obli- 
quities. Fig.  5  shows  the  sector  at  the  lowest 
poation,  so  that  the  miorosoope-body  is  hori- 
sontal,  the  tail-piece  is  clamped  to  the  sector, 
the  limb  swong  laterally  about  45^  to  the  right, 
and  the  snbstage  removed :  this  position  of  the 
sector  is  that  required  for  measuring  angles 
of  aperture  by  the  graduations  on  the  circular 
base.  The  axis  of  the  lateral  inclining  motion 
IB  also  graduated,  so  that  either  the  de^ee  of 
inclination  of  the  limb  or  that  of  the  swinging 
taO-pieoe  can  be  registered.  In  all  these  poei- 
tions,  and,  indeed,  im  every  po-ition  in  which 
the  varioQB  movements  enable  it  to  be  placed, 
the  mioroaoope  is  very  steady. 

llie  construction  of  the  stand  has  been  carried 
oat  by  Messrs.  Boss,  under  Mr.  Wenham's 
instructions,  and  we  understand  that  they 
purpose  making  such  modifications  as  will  permit 
a  Iflimp  to  be  carried  by  the  swinging  tail -piece, 
or  placed  at  the  lower  end  of  the  sector,  and 
the  mirror  to  be  attached  at  pleasure  to  a 
rotating  sUde  in  the  centre  of  the  base :  these 
alterations  will  add  still  moro  to  the  facilities 
for  obtaining  obliquely  incident  lights— /oumal, 
Hoyl  Mier.  8oc.  (with  additions). 


THE  NEW  '<OTIO"  OAS-EKOINE. 

Fthe  engraving  below  we  give  a  view  of  the 
new    16    horse-power    Otto- Crossley  gas- 
engine,  which  can  be  seen  at  work  in  the  West 


The  spiral  core  is  perfectly  free  to  work  in  the 
helix,  and  the  contraction  or  expansion  of  the  spiral 
under  the  influence  of  the  current  from  the  trans- 
mitter acts  on  the  diaphragm  in  much  the  same 
manner  as  though  it  was  attracted  by  a  magnet,  the 
results  being  the  sanM  as  in  Bell's,  Gray's,  or  Phelps* 
nstruments.    A  permanent  magnet  pUced  outside 


the  bobbin  magnetises  the  "  spiral  core  "  by  in- 
duction, so  that  the  spiral  is  very  seositive,  thereby 
making  it  sensitive  to  the  influence  of  currents 
passiiiK  in  the  bobbin.  The  inventor  expects  to, 
partially  at  least,  overcome  the  influence  of  in- 
duced currents  in  the  receiver,  and  to  obtain  more 
distinct  articulation.  The  construction  of  the  tele- 
phone will  be  readily  understood  bv  reference  to 
the  engraving,  in  which  a  portion  of  the  instrument 
is  broken  away  to  show  the  internal  parts.  The 
diaphra^  is  mounted  on  a  mouthpiece  of  the  u^ual 
description,  and  the  permanent  magnet  and  bobbin 
with  the  inclosed  spiral  is  placed  in  a  small  casing 
attached  to  the  mouthpiece.   The  instrument  is  pre- 


dial, around  which  are  marked  the  letters  of  the 
alphabet.  Every  time  the  current  is  sent  from  the 
sending  instrument  an  electro -magnet  in  the  re- 
ceiving instrument  attracts  a  piece  of  soft  iron  or 
armature,  which  works  an  escapement  and  sends 
the  needle  on  one  letter.  The  message  is  thus 
easily  spelt  out.  Wheatstone  invented  a  very 
perfect  ABC  instrument,  which  needed  no  battery, 
bat  was  worked  by  magneto-electric  currents. 
This  instrument  is  not  empToved  in  France,  but  is 
much  in  favour  in  England,  espedally  on  short 
lines  between  business  houses. 

In  France  the  only  ABC  telegraph  in  use  is 
Breguet's.  In  this  telegraph  clockwork  is  em- 
ployed, and  the  escapement  is  worked  by  an  ordi- 
nary electro-magnet.  The  hand  can  thus  turn 
round  the  dial  and  indicate  the  message,  letter  by 
letter.  You  see  that  all  these  telegraphs  leave  no 
permanent  record  of  the  despatches  j  this  is  a  grave 
defect  in  several  cases.  Morse's  prmtingtelegranh 
is  admirably  suited  to  meet  this  difllenlty.  Ilie 
principal  and  active  part  of  the  apparatus  is,  of 
course,  an  electro-magnet ;  but  here  we  do  net  use 
it  to  turn  a  hand  round  a  dial,  but  to  work  a  snuUl 
lever  carrying  at  its  end  a  wheel  wetted  with 

Srinting-ink.  Every  time  the  current  is  sent  from 
le  seiming- station  the  lever  is  worked  and  the 
inkiBg-wheel  is  brought  to  bear  against  a  long  and 
thin  nrip  of  paper,  which  is  moved  unif ornuy  by 
clockwork.  You  easily  see  that  if  I  only  close  the 
current  for  an  instant,  I  produce  a  dot  on  the 
paper ;  whereas,  if  I  keep  the  current  on  for  a 
longer  space  of  time,  the  inking- wheel  will  trace  a 
line  or  dash  on  the  strip.  A  certain  number  of 
dots  and  dashes  are  attributed  to  eaoh  letter  of  the 
alphabet,  just  as  a  certain  number  of  right  and 
left  deflections  are  attributed  to  eaoh  letter  of  the 
alphabet  in  Wheatstone's  single-needle  telegraph 
which  I  have  already  described.  The  Morse  tele- 
sraph  is  in  use  in  all  countries.  In  order  to  make 
it  more  rapid,  Wheatstone  rendered  it  automatic 


Gazridor  at  the  Crystal  Palace  driving  some  of 
the  dynamos.  Messrs.  Grossley  exhibit  alto- 
gether eight  engines ;  but  that  shown  in  the  en- 
graving is  the  largest  single-cylinder  gas- 
engine  ever  made.  So  far  as  the  framing  is  con- 
oerned,  the  engine  U  of  novel  design,  and  it  has 
an  improved  governor,  which  renders  the  engine 
especially  adapted  for  driving  electric  machines. 
Nominally  of  16  horse-power,  it  indicates  40 
horse-power,  and  a  glance  at  the  figure  will 
Bhow  that  it  is  simplicity  itself  in  the  matter  of 
fixing.  The  numbers  of  gas-engines  now  in 
nee  woold  be  enormously  increased  if  the  gas 
oomnanies,  taking  advantage  of  their  position, 
would  bat  siwply  heatinpp-gas  by  a  separate 
servioe.  By  ^pensing  with  the  costly  purify- 
ing processes,  it  is  known  that  coal-gas  oonld  be 
Kud  at  a  profit  for  little  more  than  one  shilling 
per  1,000  cubic  feet,  and  at  that  rate  power- 
Qters  could,  hj  means  of  one  of  these  engines, 
have  40  I.H.P.  for  lOd.  an  hour,  or,  at  the  rate 
of  one  farthinff  per  horse-power  per  hour.  No 
words  are  needed  to  explam  what  an  important 
eiteot  so  cheap  a  motive-power  would  have  on 
the  industries  of  the  country. 


vided  vrith  the  usual  binding  posts  and  flexible  con- 
nections. This  receiver  is  the  invention  of  H.  S. 
Thomberry,  of  Winona,  Minn.,  who  may  be 
addressed  for  farther  particulars.  —  Scientific 
American. 


A  HEW  TELEPHOHE  BECEI7EE. 


W^. 


illustrate  a  new  telephone-receiver,  the 
action  of  which  is  due  to  the  contraction  of 
a  spiral  magnet  core  under  the  influence  of  the 
eonent  traversing  the  bobbin.  The  spiral  core  is 
attached  at  one  end  to  the  diaphragm,  and  is  con- 
nected at  the  other  end  with  an  adjusting-screw. 


THE  APPLICATIONS  OF  ELEC- 
TEICITY.* 

{Continued  from  page  96.) 

WE  have  here  a  piece  of  soft  iron  bent  into  the 
shape  of  a  horseshoe,  and  surrounded  bj 
several  turns  of  silk-covered  copper  wire.  This 
piece  of  iron  is  altogether  incapable  of  exercising 
any  attraction  on  the  small  bar  of  iron,  which 
stands  at  about  half  an  inch  from  it.  If,  however, 
we  send  an  elebtrical  current  through  the  wires, 
the  soft  iron  is  instantly  converted  into  a  powerful 
magnet ;  you  see  the  piece  of  iron  rushes  upwards, 
and  sticks  to  the  electro-maffnet  thus  formed,  so 
that  I  cannot  tear  it  off.  I  will  attach  several 
weights  to  the  attracted  piece  of  iron  to  show  you 
that  our  small  electro-magnet  is  strone  enough  to 
sustain  them.  Let  us  now  interrupt  me  current ; 
the  instant  it  ceases  to  pass,  the  pitce  of  iron 
ceases  to  be  magnetic,  and  the  weights  fall  down. 
This  is  a  most  important  experiment,  and  capable 
of  an  endless  number  of  applications ;  indtied,  I 
may  almost  say  that  the  principal  part  of  nearly  all 
our  electrical  instruments  is  an  electra»magnet. 
Several  telegraphs  entiraly  depend  upon  this  pro- 
perty of  soft  iron  to  become  magnetic  by  the 
electric  current.  In  Wheatstone^  ABO  dial 
telegraph  the  receiving  instrument  consists  of  a 


*  Lectures  delivered  by  C.  D&taillb,  at  the  F&laia  du 
Trocdd^ro,  Par;s. 


and  disutnsed  with  the  sending  clerk.     In  this 
system  tne  message  is  given  to  several  clerks,  who 
punch  it  out— that  is  to  say,  they  perforate  a  strip 
of  paper,   so  that  when  it  is  nassed  throng  the 
sending  instrument,    it  will  ao   exactly  what  a 
sending  clerk  would  do.    It  will  allow  the  current 
to  pass  at  regular  intervals  to  form  the  dots  and 
dashes  in  the  receiving  instrument ;  it  goes,  how- 
ever, much  quicker,  for  the  perforated  strip  can  be 
passed  very  rapidly  through  the  sending  instru- 
ment.   This  system  is  much  used  where  heavy 
work  is  required.      In   France   we  much   Hke 
Hughes's  printing  telegraph,  which  prints  the  mes- 
sage in  typographical  characters  rendy  to  be  sent 
to  destination  and  readable  bv  every  budy.    It  is  a 
very  delicate  and  complicatea  piece  of  apparatus. 
The  chief  part  of  it  is  a  type- wheel,  on  whose  cir- 
cumference are  engraved  the  letters  of  the  alpha- 
bet, moved  by  clockwork.    The  clockwork  is  let  off 
or  stopped  by  an  electro-magnet,  and  it  will  easQy 
be  unaerstood  that  the  type- wheel  may  be  brought 
with  the  desired  letter  opposite  a  strip  of  paper,  on 
to  which  it  will  be  impressed  by  movement  of  the 
latter.    The  sending  instrument  consists  of  a  key- 
board; the  sending  clerk  presses  the  appropriate 
k^  in  Older  to  phut  the  corresponding  leUer. 

{To  he  continued,) 


OALYANIC   BATTERIES   FEOK 
ELEMENTS  ALONE. 

IT  has  been  conmionly  supposed  that  the  action 
of  a  galvanic  combination  requires  that  at  least 
oue  constituent  be  a  body  that  conducts  electro- 
lyticaily,  a  decomposable  liquid.  Combinations 
formed  simply  from  elements  would,  it  has  been 
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eleotromotlTe  foroe  reduced  to  DaaleUe,  and  com- 
pareil  wltb  those  oaloulated  froHi  the  beat  of  oom- 
oinatiou,  are  glren  In  the  following  table : 
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There  it,  with  tome  dilTerenoe.  a  very  latlafaotory 
amount  of  agreement.  The  calculation  was  made 
on  the  aitumptlon,  that  betides  the  reaction 
between  tho  metal  and  bromine  or  iodine,  no  other 
ctrvumttauoe  participate<l  in  the  formation  of  a 
ourreat.  ThuL  it  appears,  that  elementary  sub- 
•tancrA,  where  they  act  ohemioallr  on  each  other, 
MO  capablo  of  forming  galTanio  combinations, 
riiis  was  supported  by  the  fact  tbat  none  of  the 
oombioattons  showed  a  tmee  of  polarisation,  which 
mutt  hare  occurred  it  thsir  action  had  been  canted 
by  electrolytes. 

rhe  couduotiTilj  of  iodine  and  bromine  was 
abd  tnTeatigated  by  Prof.  Bzner,  and  found  (uu- 
Uke  that  of  metals)  lo  increase  with  the  tempera- 
tvrv.  This  fact  (says  the  author)  is  perhaps  of 
interest  with  regard  to  a  theoiy  of  conduction,  for 
ii  seems  to  indicate  that  tho  increased  conductiTity 
IS  c<mnect«d  with  the  Hquid  state.  Mercury, 
whose  cottductiTity,  of  course,  decreases  with  the 
teuiprrature*  has  a  oOBsiderabtr  less  ooelAoient  of 
tMuJ^i^retxiie  than  all  solid  metals ;  it  seems  to  me, 
thisTrfv^re^  not  sfatgnlar,  that  in  the  case  of  other 
substen^"^  in  which>  periiaps,  the  influence  of  the 
h^uhi  stAt*  prepottdeimire  orer  that  of  the  metallic 
aarui^s,  the  teospentvre-OMAoisnt  also  changes 
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Bsr^Mtssed  it  beaosaas  L.-..ii^  a»d  Its  cbsB^  to  red  ■ 
b^>i  eo  laaiiiiy  ystvtUULim,  la  oeicr  to  taaftas  the 
dacoMpositiOA  of  tlhe  aaiaaanK  aaias,  th«  hottfe 
with  its  aowtsflts  may  fc«  wacsed,  aa  th^ 
not  affected  by  eteoa.  By  txis  ssiirta 
rsd  er>loar  ssay  bs  -amkmmA  wid^  C  x^^ 
a««sMua»rfcrf*»d^aad^y<5giaaMastsi»naiaa 
earbc^aCo  ia  a  very  short  whLsu  Vhesi  H  ss  ex- 
poeed  to  the  asr  it  IS  fiaUa  to  ha  atiackai  If  moifr 
tos,  flfcoogh  ealf  altsr  aosae  tiae;  li hi,fh—#iws 
beat  to  ptaaerwB  k  iw  wefl  elaaed  aHBBls.  JU  attBaoC 
bowercr,  be  kept  iadcfiiotaly,  asitiainMaiac. 


NEW   AKB    DBUOATE   TEST    FOR 
AMVONIA. 

VNKW  axtd  ^eiwate  l«Mt  for  ammonia  in  the 
C**^  -i*  fv>nB  »  d**etib*d  by  O,   Kroupa  in 
Ih.  .-..••  •'  -.     v~i«B  f  arh^ine  it  d;**olv»*i 

Ov  i  ui  »  '  I'p  changrU  to  %  t^  !lowtsh  br\>wn  ^th** 
m^  '  *  .  .  N*cs>ni«i  Ci-^r.Trrhrvi  itt^(»  th*  di  cp  tri 
>.\4  ^  *.  *:,  It  »tnr<'«  v  f  ur.«.  •  -.*.  v*!">*r  b»r  .^ipp^,l  hi 
a  SK'^  t^v^  *Llut#  s^Mwti.n  s'^f  r^"^',  '-me  «n4   orif^i 

f^al  y*UoWi»i;  ccK^'wr.  r*|>«c  j-  v|.aiv\I  m  th?  Aborr-  j 


8TTG0ESTED  AVALOffT  BETWSEV 
''WATBB-HAKMES"  ACHOVAn) 
SABTHQITAKE  AVD  YOLCAKC 
PHEVOKEVA.* 


HBOFESSOB  PKESTWICH,  in  his  ._^ 
,  the  Jairaaij  nnmber  of  ths  JCagaziBeoft  the 
**  Csnses  of  Tolcanie  Action,**  assosaea  the  ezist- 
asoe  of  hoi  leeeiruiis  or  caTities  fLOed  with  mottea 
rode,  and  a4d  reaarToiia  or  earxtiea,  nearerUieanr- 
face,  filled  with  water;  and  he  atqipoaea  the 
shrinksffe  of  the  Earth  to  squeeze  tip  the  molteo 
rock tiuit  meeta  with  the  water,  whidi  then  ez- 
plodea,  producing  a  roleano.  I  woold  snggeat  that 
the  action  which  soee  on  in  the  ISasnres  that  con- 
nect the  hot  ana  cold  caritiee  is  similar  to  the 
'*  walcr-hanuner  "  a<^ioii^  so  well  known  to  engi- 
neers. This  asBumption  is  neoeeaarr,  it  aeems  to 
ma,  to  render  the  theory  completed  satisfactory. 
Water  hammer  action  manifests  iteeu  where  steam 
has  to  be  oonTeyed  to  considerable  distsncee  from 
its  source  without  any  return  oommnnication  or 
easy  Tent.  It  occurs  in  this  way.  The  stMm,  on 
being  turned  into  the  cold  pipee,  is  quickly  con- 
dense^ and  in  a  short  time  a  quantity  of  water  is 
formeo.  The  steam  eondenauiff  most  quickly  at 
the  end  fnrtheet  from  the  inlet,  thare  is  there 
formed  a  partial  Taouum.  The  steam  mshing  for- 
ward in  consequence,  gathers  np  the  water  mto  a 
plug,  which  flUs  the  sectional  area  of  the  pipe,  and 
forms,  indeed,  a  water-piston.  This  water-piston 
is  dasned  by  the  force  of  the  steam  againit^he  end 
of  the  pipe,  producing  a  serere  sheskf  accompanied 
by  a  loud  report;  and  thenrftlflows,  by  natural 
sequence,  a  rebound,  which  must  be  a  rebound  of 
a  comtKnmd  character,  made  up  in  part  of  the  re- 
bouna  of  the  steam,  in  part  of  the  rebound  of  the 
water,  and  in  part  of  the  e£fort  of  the  water  to  re- 
gain its  level  by  gravity.  The  first  two  are  probably 
of  momentary  eastence,  but  the  last  takes  time, 
and  proceeds  with  a  measured  swing  like  a  mighty 
pendulum.  When  the  force  of  the  return  wave  is 
spent,  and  the  steam  again  gets  the  advantage, 
condensation  having  in  the  mean  time  been  gomg 
on  behind  the  return  wave,  this  piston  of  water 
advances  a  second  time,  and  is  dashed  with  in- 
creased fury  against  the  obstruction  in  the  pipe. 
This  action  in  a  few  strokes  arrives  at  its  maximum, 
and  thence,  if  the  pipe  has  been  able  to  withstand 
the  shocks,  gradually  diminishes  and  dies  awa^. 
There  are  two  operations  at  work  affecting  its 
destiny.  The  quantity  of  water  set  in  motion 
is  increasing,  tending  to  increase  the  shock,  and  the 
temperature  of  this  pipe  is  heightening,  tending  to 
diminish  the  shock  by  reducing  the  difference  of 
pressure  between  the  spaces  before  and  behind  the 
water-plug.  The  latter  \m  by  far  the  more  potent 
agent,  and  quickly  reduces  the  water  -  hammer 
action  to  notning.  Now  the  essentials  to  this  kind 
of  action  are— 1.  A  length  of  passage  confined  at 
its  extremi^f .  2.  A  fluid.  3.  A  condensible  vapour. 
4.  A  difference  of  temperature  at  the  two  ex- 
tremitiee  of  the  passage.  6.  The  initial  actioii, 
whioh  is  merely  the  introduction  ef  the  condensible 
raponr  into  the  colder  end  of  the  passage  from  the 
holier,  so  that  it  may  be  under  conditions  p^-» 
duoing  condensation,  and  thus  commence  the  water  • 
hammer  action.  That  this  kind  of  action,  owing 
largelv  to  the  verv  low  compresAibilitv  of  water,  is 
capable  of  producing  very  severe  shocks,  even  when 
the  essential  factors  are  of  comparatively  low 
value,  is  seen  from  the  fact  that  stout  iron  pipes  of 
only  a  few  inches  in  diameter  are  often  burst  into 
fragments  by  it,  even  when  the  difference  of  pres- 
snre  developed  cannot  be  more  than  about  dOlb.  per 
square  inch,  and  where  the  length  of  pipe  is  not 
many  yards.  Giren,  therefore,  subterranean  reser- 
Tcir*.  AslVofeseor  Prestwirh  supposes,  we  have  only 
t.-*  as-^ume  a  (x^mmum  ^iti  m  formed  Iwf^een  thfse 


sBore.  and  we  shall  bin  the 
for  the  water-hammst  itftiui 
asappeazf  oompetestto 
la  of  earthqnaksi  mdvQl> 
a  fisanreis  foaMdeosMabg 
raacT  naaicr  ths  nufsosisdit 
w  taspentare  witb  ths  ngn 
rvoin  af  molten  rock,  iteiB  ii 
using  along  the  fianue,  h«e«sn 
enee  of  preesure  is  wt  ip,  the 
rock  form  a  fluid  piston  or  phg, 
and  sho<:ks  proportMoate  to  the  differcaoid  |m- 
snrcv  Ae  kaguft  aad  sectional  area  of  ths  wasge, 
■ad  to  liss  qwantzty  of  matter  set  in  mottoOf  in 
thcBca  iaawitaMf     If,  when  this  aotkm  snins  «X 
ita  Macn— ,  the  water  cavity  ia  incspabls  of  isi- 
aad  givaa  way,  its  brokmwiDi 


difffi 


T, 


04  it  II ;  -lol.  evtric:  si  f:  »m  ihv 


a>e  Orvwn  aaft  aa  dnat  nd  ash,  the  iriiols  body  d 
tfea  watery  wha^  had  heoome  aapethsatsd,  btfiti 
into  atsam,  and  Oa  molten  rook  is  poured  est  ii 


another  analogy  indirectly  0Qa« 

"ter,  sHiich  appears  to  hold  W 

beneath  the  crust  of  the  esrth 


ia  a  steam-boiler,  to  which  I  shall  oaly 
ie<  reference,  as  the  question  has  beta 
b  in  well-known  geological  vrario.  It 
•  tte  ahaarved  fact  that  mountain  rsoni 
iaiy  alou;  tinea  of  thick  deposit.  U  & 
(espwaany  osia  of  a  loose  or  d  a  gnaiy 
}  be  allowed  to  acenmnlate  on  the  eetnd* 
of  tka  tiretnba  of  a  boiler,  the  heat  is  piefeated 
from  getting  throngh  the  iron  plate  sufficiently  fsft 
to  prvfcnt  overheating.    The  contact  of  thepUte 
with  ^M  vrater   is   broken,    and    the  sedhDent 
is  a  bad  mt^dnrtnr.    The  result  ia  that  the  i^sU 
beeosnee  overheated,  and  the  external  pressure  on 
the  fitetnhe  thrusts  it  out  of  ahape,  produdag 
what  Is  known  as  a  •«eoUapeed  fumaoe.**    Ttu 
seems  to  illustrate  what  takes  place  on  a  Isrgv 
acale  in  areas  of  great  deposition.    The  thick,  1#ok 
sediment  forms  a  bad  conductor,  overheating  takes 
place,  and  fliat  first,  of  course,  along  the  fine  of 
thickest  deposit,  and  the  preasnre  being  internal  ia- 
stead  of  external,  a  ridge  outside  ia  the  reiali, 
instead  of  a  ocdlapee. 


OELATnrO-CHLOEIDE     OP     8ILVEB 
PICTUBES  BT  DEVELOPMEHI.* 

I  PROPOSE  this  evening  to  demonstrate  the 
methodof  produdngtransparenoieson  gelatiao- 
chloride  plates,  and  to  describe  certain  modifka- 
tions  in  the  development  which  I  hnve  found  to 
give  the  best  results.  For  the  preparation  of  the 
emulsion  the  following  simple  formula  ia  aU  that  is 
required: — 

Gelatine SOOgrains. 

Gold  water 4  ounoes. 

Nitrate  of  silver   240  grains. 

Distilled  water 2  canoes. 

Chloride  of  ammonium. .  100  grains. 

Water 4  ounces. 

Mix  the  above  in  three  separate  veaaela,  allow  the 
gelatine  to  soak  for  ten  mmntes,  smd  warm  all  the 
solutions  to  about  120''  F.    Now  sidd  the  aflver  to 
the  gelatine,  and  immediately  afterwmrda  add  ths 
chloride.    Emulsify  at  the  same  temperature  for 
about  an  hour ;  tnen  allow  the  emolaaon .  to  set. 
Pass  through  canvas,  and  wash  is  inmning  water 
for  some  hours  in  the  usual  way.     When  washed 
and  dissolved  by  gentle  heat  the  emiUaton  wiB  be 
ready  for  coating  the  plates.    The   glaas  chosaa 
should  be  as  thin  and  flat  as  posaible^toinanzeooa- 
taot  in  printing  from  the  negative.     The  dried  film 
should  appear  pure  white  b^  refleoted  light,  and  of 
an  orange  tint  by  transmitted  light.     The  Istter 
colour  is  owing  to  the  chloride  of  ailTer  behig  hdd 
in  an  extremely  fine  state  of  diviaioii.    With  regtrd 
to  the  sensitiveness  of  theee  platen,  I  hnve  f  oond 
them  at  least  a  hundred  times  lena  aemaitivo  ^ban 
ordinary  gelatino-bromide  platea.    The  time  ol  ea- 
posure  wul  depend,  to  a  great  eztent,  upon  the 
colour  desired  m  the  transpHsrenoy  su&4  theatrssigth 
of  the  developer.      With  a    modemtely- strong 
developer  an  exposure  of  two  or  three  seconds  to 
diffused  light  under  an  ordinary  nettntire  wiU  give 
all  the  detail.    The  developer  I  use  b  n  inodifiQatio& 
of   Doctor   Eder*s  formula  and  that  of  Captain 
Almey.    A  stock  solution  is  made  ns  folio wa  :— 

Citric  add ^onnoea. 

Distilled  water 20        „ 

Strong  ammonia 2         «, 

The  heat  produced  by  the  addition  of  the 
ammonia  will  cause  the  crystala  of  citrio  acid 
rapidly  to  dissolve.  As  soon  aa  the  mixture  is 
sufficiently  cooled  tne  eolnticn  is  rendy  and  will 
keep  a  long  time.  When  required  for  nae,  mix 
three  parts  of  the  above  solution  with  orke  pact  of 
the  ordinary  ferrous  oxalate  developer  f  reahly  mmd«, 
by  adding  one  part  of  a  mturatvd  eolntsoo.  of 
eolpbate  of  iron  to  three  parte  of  a^aiktiu^ted  aolu- 
tioD  of  nratral  oxalate  of  potash.  Kow  add  to  ea^ 

•RTtri«fM  fr.>m  a  p*r«  by  B,  J.    Bt>WAmxi*,  wai 
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oonce  of  the  mixture  two  or  three  drops  of  a 
tirfnty-graln  solation  of  bromide  of  potasaium. 

This  will  form  a  very  powerful  developer  for  the 
^doo-diloride  plates,  and  with  a  moderately- 
ihort  exposure  wilt  give  a  rich  purple  tone  to  the 
transpftrency.  For  a  pure  black  tone  expose  less 
time  and  use  equal  parts  of  the  ferrous  oxalate  and 
ettrsts  of  ammonia  solutions,  with  an  extra  drop  or 
tire  of  restrainer,  if  required.  If  much  wanner 
tones  are  desired,  six  or  eight  parts  of  the  citrate 
solntion  should  be  u«ed  to  one  part  of  the  ferrous 
oxAlste.  Aoy  shade  of  colour  may  be  obtained, 
from  jet  black  to  bright  ruby  red ;  but  with  the 
wfliJcer  developer  it  will  be  necessary  to  increase 
the  ezpoeore  considerably.  For  instance,  to  obtain 
the  rooy  colour  two  or  three  times  the  exposure  will 
be  leqoired  than  for  the  black  tones  with  the 
stronger  developer.  In  this  way  a  great  variety  of 
beaauful  tones  may  be  produced  at  will ;  but  the 
gre»t  advantage  of  this  method  of  deyelopment 
consists  in  the  Vdry  great  latitude  allowed  in  the 
exposure.  When  working  by  daylight  and  with 
negatives  of  different  degrees  of  densi^  it  is 
piaotically  impossible  to  be  sure  of  ^ettmg  the 
Gonect  exposure  except  by  repeated  tnals,  unless 
the  developer  can  be  regulated  to  suit  the  exposure 
given.  By  my  method  this  is  easily  done.  I  make 
three  or  more  portions  of  developer  of  different 
degrees  of  energy ;  that  is,  containing  a  greater  or 
leas  proportion  of  the  ferrous  oxalate.  Should  the 
transparency  appear  under-exposed  the  developer 
is  at  once  poured  off  and  the  development  com- 
pleted with  a  more  energetic  solution.  In  the 
case  of  over-exposure  the  operations  are  reversed. 
This  power  of  correcting  under  or  over-exposure  in 
the  development  of  pictures  on  chloride  of  silver 
has  not  hitherto  been  obtained  by  any  known 
method ;  and  I  think  I  may  venture  to  assert  that, 
without  the  power  of  oompeasating  for  errors  in 
exposure,  the  process  of  prmtiog  b^  development 
on  chloride  of  eilver,  however  beautiful  in  some  of 
itd  results,  wquld  be  practically  useless.  With  re- 
gard to  the  keeping  qualities  of  the  developer,  I  find 
that  after  being  mixed  it  gradually  but  slowly  loses 
its  energy,  otherwise  keeping  in  perfect  condition 
for  sevoral  weeks.  It  can,  nowever,  at  any  time 
be  restored  to  asij  desired  strength  by  adding  the 
proper  proportion  of  fre8h)y*made  ferrous  oxalate 
develoi>er,  aa  in  the  first  instance.  With  regard  to 
the  utility  of  this  really  beautiful  process,  I  think 
Uw  will  question  its  superiority  for  the  production 
of  the  most  exquisite  transparencies  for  Isuotem 
slides  or  for  makmg  enlarg^ea  negatives.  There  is, 
however,  another  application  of  the  process  which 
may  eventually  prove  of  Ur  greater  importance.  I 
allude  to  the  rapid  production  of  silver  prints  on 
ptper  by  development,  instead  of  the  present  slow 
process  of  printing  out  under  the  negative.  I  have 
already  maide  a  few  experiments  in  this  direction, 
and  from  the  results  I  have  already  obtained  I 
ihould  judge  that  it  is  not  improbable  that  the 
process  1  have  described  to  you  to-night  will  prove 
m  time  the  quick-printing  process  of  the 
future. 


V8EFUL    AND    SCIBNTITIC  HQTES. 


Lacquers. — The  following  have  been  given  as 
laoquets  for  brass  .*~(l)  Seed  lac,  dragon's  blood, 
annatto,  and  gamboge,  esioh  4oz.  ;  simron,  loz. ; 
wins  spirit,  10  pints.  (2)  Turmeric,  lib.  ;  an- 
natto,  loz. ;  shellac  and  gum  juniper,  each  12oz. ; 
wine  spirit,  12oz.  (3)  Seed  lac,  6oz.;  dragon's 
hlood,  40^. ;  amber  and  copal  triturated  in  a 
mortstr,  2oz. ;  extract  of  red  sanders,  i  drachm ; 
Oriental  saffron,  36gr. ;  coarsely«pewdered  glass. 
4oi. ;  absolute  alcohol,  40oz.  (very  fine).  (4)  Seea 
iac,  3oz. ;  amber  and  gamboge,  each  2oz. :  extract 
of  red  Sanders,  i  drachm;  dragon's  bloody  1 
•drachm;  saffroxi,  i  drachm;  wine  spirit,  2  niuts 
^^z.  (o)  Turmeric,  6  drachms;  saffron,  iSgr.: 
hot  alcohol,  1  pint ;  draw  the  tincture  and  s^d : 
gamboge,  6  drachms;  gum  sandarac  and  gum 
eleai,  each  2oz. ;  dragon's  blood  and  seed  lao, 
ea^  loz.  (6)  Alcohol,  1  pint;  turmeric,  loz.; 
aanatto  and  saffron,  2  drachms  each.  Agitate 
^ivquently  for  a  week,  filter  into  a  clesm  lK>ttle. 
^add  seed  lao,  3oz.  Let  stand,  with  occasional 
Agitation,  for  about  two  weeks.  (7)  Qambofi^e, 
ioz.;  aloes,  l^oz. ;  sheliac  (fine),  8oz. ;  wine  spirit, 
1  gallon. 

The  four-track  line  of  the  New  York  Oentral  is 
now  complete  from  Albany  to  Buffalo,  298  miles. 
I\e  Railroad  OaxetU  savs  there  is  nothing  like  this 
fov*traok  road  from  Albany  to  Buffalo  anywhere 
^  in  the  world.  There  are  short  sections  of  four- 
^kroeds  on  several  lines,  and  the  London  and 
Xecth- Western  ezpeots  to  be  compelled  to  have 
Mnnte  freight  and  passenger  tracks  for  a  con- 
odecable  portion  of  its  road,  we  believe;  but 
oowhere  elw  in  the  world  can  be  found  a  continu- 
ous foar^tnek  hne  300  miles  long. 

Thsbs  does  not  appear  to  be  any  intention  at 
P<«sent  in  Bussia  to  raise  the  duty  on  bar,  plate, 
or  other  iron,  although  most  of  the  duties  on  other 
sports  ue  being  raicel. 


SCIENTIFIC  SOCIETIES. 

•^^^ 

BOTAL  ASTEOSOMICAL  SOGIEIT. 

rpHB  April  meeting  of  the  Sodehr  was  held  on 
1^  the  14th  iust.,  at  Burlington  House,  Mr.  E. 
«l7stone,  president  of  the  society,  and  director  of 
the  Badcuffe  Observatory,  Oxford,  occupied  the 
chair. 

Mr.  Bobert  T.  Pett,  of  the  Boyal  Observatorv, 
Cape  of  Good  Hope,  was  balloted  fur  and  duly 
elected  a  FeUow  of  the  Society. 

Among  the  presents  whidi  had  been  received  by 
the  Society,  Mr.  Knobel  called  attention  to  a  num- 
ber of  the  **  Bulletin  des  Sciences  Math^matiques 
et  Astronomiques,"  in  which  was  re-publisheid  a 
curious  catalogue  of  Southern  stars  which  had  been 
observed  by  Frederic  Houtman,  in  Sumatra,  in  the 
year  1600.  It  had  been  originally  published  at 
Amsterdam,  but  was  extremely  rare  and  little 
known. 

BCr.  GUisher  read  two  papers  by  Prof.  Asaph 
Hall,  *'  On  the  conjunctions  of  the  interior  satellites 
of  Saturn,"  and  *'  Observations  of  the  companion 
of  Siriu8,made  at  the  United  States  Naval  Ob* 
servatory,  Washington. 

Mr.  Glaisher  also  read  a  paper  by  Prof.  E.  S. 
Holden,  **  On  the  inclination  of  the  ring  of  Saturn 
to  its  orbit,  deduced  from  the  Washington  observa- 
tions made  during  1877  to  1879  with  the  26in. 
refractor.  The  observations  seemed  to  indicate  a 
diminution  of  the  inclination. 

A  list  of  errata  in  the  first  Melbourne  General 
Catalogue  of  Stars,  bv  Mr.  Eilery,  was  also  read, 
in  reference  to  which  Mr.  Downing  remarked  that 
a  comparison  of  Lioaille's  places  with  the  places  in 
Mr.  Stone's  catalogue  gives  nearly  the  same  proper 
motions  as  the  comparison  with  the  Melbourne 
catalogue.  It  would  appear  from  this,  therefore, 
that  Lacaillo's  places  are  useless  for  the  determina- 
tion of  proper  motions. 

Mr.  Glauber  read  a  paper  by  Bir.  T.  E.  Espin, 
on  the  variable  star  3  Urs®  Mtnoris. 

Mr.  Snob<rl  read  a  paper  by  Professor  Newcomb, 
entitled,  *'Bemarks  on  the  Instructions  for  Ob- 
serving the  Transit  of  Venus,  Formuhated  by  the 
Paris  International  Oonference."  The  writer 
stated  that  he  hesitated  .to  suggest  improvements 
upon  the  instructions  drawn  up  by  the  eminent 
astronomers  who  took  part  in  the  Conference,  but 
the  subject  was  of  great  importance  to  Americans, 
as  their  observers  would  probably  be  as  numerous 
as  those  of  all  the  other  countries  who  would  send 
out  expeditions  to  observe  the  Transit  With 
regard  to  the  first  three  articles  of  the  instructions, 
he  would  only  suggest  that  the  use  of  a  silverea 
objective  might  in  some  oases  diminish  the  light  of 
the  sun  too  much.  Everything  really  depended 
upon  the  observers  seeing  the  gradual  approach  of 
the  cusps  round  Venus,  and  estimating  the  moment 
when  the  thread  of  light  became  visible.  This 
would  be  best  seen  if  the  solar  disc  were  as  bright 
as  the  eye  could  bear  with  comfort. 

Prof.  Newcomb  did  not  clearly  understand  some 
expressions  in  article  four  of  the  Instructions,  and 
proceeded  to  make  some  general  statements  with 
regard  to  the  phenomena  of  contact.  The  moment 
of  true  internal  contact  is  when  the  points  of  the 
cus^  begin  to  meet  round  the  planet ;  the  imper- 
fections of  definition,  however,  never  allowed  this 
moment  to  be  fixed  with  perfect  accuracy.  The 
instructions  endeavour  to  surmount  this  mfiiculty 
by  explaining  the  phenomena  to  be  expected,  but 
theee  are  not  described  with  sufficient  precision, 
and  would  probably  lead  to  the  time  of 
ingress  being  noted  too  late,  and  of  egress  too 
early,  as  appears  to  have  been  the  case  with  Mr. 
Tebbntt  in  his  observations  of  the  Transit  of  1874. 
The  instructions  seem  to  indicate  that  there  is  a 
precise  moment  when  a  shade  appears  upon  the 
line  of  light  between  the  planet  and  the  son's 
limb,  which  is  not  the  case,  and  also  that  the 
'*  shade  "  and  the  '*  black  drop  "  are  two  distinct 
phenomena.  The  phenomena  observed  are,  in 
fact,  not  alwavs  the  same,  but  if  sufficient  pre- 
cautions are  taken  there  should  be  onl^  two  causes 
of  difference— viz.,  different  atmosphenc  conditions 
and  differences  of  contrast  between  the  brilliancy 
of  the  sun  and  of  the  sky.  Observers  should  con- 
centrate their  attention  upon  the  cusps,  and 
endeavour  to  estimate  the  moment  when  they 
would  meet  round  the  planet  if  they  were  sharply 
defined  instead  of  being  indefinite.  He  was  sorry 
that  observations  of  exterior  contacts  should  be 
neglected,  and  thought  that  in  the  Instructions 
the  observer  should  have  been  warned  agahist  mis- 
taking the  line  of  light  seen  round  the  portion  of 
the  pUnet  outside  the  Sun,  for  the  solar  umb.  He 
strongly  recommended  pntctioe  with  an  artificial 
tnomt,  and  concluded  with  a  few  remarks  upon 
the  employment  of  photography. 

The  President  said  we  should  have  been  very 
glad  if  we  had  received  this  communication  earlier, 
as  the  committee  had  been  most  desirous  to  obtain 
the  views  of  the  American  astronomers  before  the 
Instructions  were  drawn  up.  Last  October  a  pro- 
visional list  was  sent  to  America,  but  no  sugges- 
tions were  received  by  the  committee.    I  believe 


most  of  Prof.  Newcomb's  objections  are  mere 
criticisms  of  verbiage,  and  that  had  he  attended 
the  oonference,  an  agreement  might  easily  have 
been  arrived  at.  We  have  recommended  observers 
to  note  at  ingress  the  last  moment  of  discontinuity 
of  the  limb,  while  Prof.  Newcomb  directs  attention 
to  the  cusps,  and  to  the  instant  when  they  would 
meet  round  the  planet ;  but  these  are  the  same 
things  described  in  different  words.  With  regard 
to  the  line  of  light  round  Venus,  we  have  been  very 
desirous  that  observers  should  not  mistake  this  for 
tiie  limb  of  the  Sun. 

Mr.  Christie  said :  I  agree  in  the  main  with  Mr. 
Stone,  but  there  are  difficulties  with  re^d  to  some 
of  the  Colonial  observations,  m  which  different 
phases  of  contact  are  described,  differing  from  one 
another  by  minutes.  It  is  often  very  difficult  to 
decide  which  phase  the  observer  intends  to  describe, 
as  they  frequently  do  not  express  themselves 
definitely. 

Mr.  Band  Capron  mentioned  a  photograph  which 
he  had  taken  of  the  last  partial  ectipse  of  the  sun 
under  unfavourable  atmospheric  ooiiditions,  but  in 
which  the  solar  limb  was  well  defined,  and  asked 
if  this  might  be  due  to  the  shortness  of  the  ex- 
posure. 

Oapt.  Abney  said  that  it  was  a  matter  of  chance 
whetner  the  photo^aph  would  be  well  defined  or 
not,  but  good  defimtion  was  more  likely  to  be  ob- 
tained with  extremely  short  exposures. 

The  Bev.  S.  J.  Perry  said  that  in  M.  Andre's 
experiments  with  an  artificial  transit,  the  differ- 
ence between  the  time  of  actual  contact  and  of  the 
last  appearance  observed  was  from  1^  to  between 
3  or  4  minutes.  He  also  found,  at  mgress,  that 
the  cusps  invariably  appeared  flattened,  and  at 
egress  rounded.  The  black  drop  could  always  be 
obtained  by  varying  the  illumination.  Perhaps  it 
might  be  possible,  in  actual  observation,  to  destroy 
the  black  drop  as  it  formed,  by  decreasing  the 
illumination,  so  as  to  obtain  true  contact.  The 
atmosphere  of  Venus  will  not  be  likely  to  mislead 
observers,  if  they  do  not  use  the  double-image 
micrometer  up  to  the  last  moment,  as  they  will  be 
able,  with  care,  to  discrioiinate  between  the  line  of 
light  and  the  solar  limb. 

Mr.  Green  called  attention  to  the  remarkable 
drawing  of  Mars  made  by  Prof  eesor  Schiaparelli, 
in  which  the  greater  number  of  the  fine  lines 
represented  in  his  former  drawings  were  delineated 
as  doubled.  Fine  lines  upon  the  planet  Mars  have 
been  described  by  Mr.  Dawee  and  Mr.  Banks, 
which  do  not  appear  on  Signor  Sohiaparelli's 
dravring.  Mr.  Barton  has  drawn  some  delicate 
markings  which  cannot  be  reconciled  with  drawings 
made  at  another  time.  These  lines  should  not  be 
regarded  as  facts  until  they  have  been  repeatedly 
seen  by  other  observers. 

Mr.  Maunder  said :  I  have  observed  fine  lines  on 
S^ars,  which  appear  to  correspond  with  those  on 
Sohiaparelli's  drawing ;  but  not  perfectly.  One 
fine  marking,  in  particular,  I  have  repeatedly 
observed  under  favourable  circumstances;  have 
frequently  seen  what  might  be  the  commencement 
and  the  ending  of  canus  which  Schiaparelli  has 
marked,  but  which  I  have  not  been  able  to  trace 
in  their  entirety.  In  many  cases  I  should  consider 
the  *'  canals  "  rather  as  the  boundaries  of  delicate 
tints.  I  have,  however,  generally  been  able  to 
make  out  the  stronger  markings  that  Schiaparelli 
has  delineated. 

Mr.  Knobel  said  that  in  some  drawings  which  he 
had  made  in  1879  there  were  some  confirmationB 
oi  Sohiaparelli's  markings.  He  had  also  distinct 
markings  made  on  three  different  nights  which 
were  not  on  Mr.  Green's  map,  and  which  had  not 
been  drawn  by  SchiaparelU. 

The  President  read  a  paper  on  the  results  ob- 
tained from  meridian  observations  of  Mars  made 
during  the  opposition  of  1877  at  the  Cape,  at  Mel- 
bourne, at  Leyden,  and  at  Waahin^n. 

Mr.  Downing  thought  that  the  different  methods 
of  observation  which  had  been  employed  might 
have  introduced  systematic  errors^  and  asked  if 
Mr.  Stone  had  discovered  any  difference  in  the 
observations  made  before  and  after  opposition. 

The  President  said  that  he  saw  no  difference. 
He  did  not  think  that  the  different  methods  of 
observation  had  introduced  any  considerable  sys- 
tematic errors. 

The  following  oommunications  were  also  an- 
nounced and  partly  read ;— Lieut.  W.  U.  Mooce, 
'*  Alleged  errors  in  the  time-record  of  observations 
of  the  Transit  of  Venns.  1874,  made  at  Hermitage, 
Rodriguez  "  ;  and  D.  Gill,  **  Oa  the  best  mode  of 
undertaking  a  discussion  of  the  observations  of 
contact  to  be  made  at  the  approaching  Transit  of 
Venus." 

SOTAL   MICE08C0PICAL    SOCIETT. 

SHE  seventh  meeting  of  the  session  of  the  above 
Society  was  held  on  the  Titb  inst.  at  King's 
lege.  Strand,  the  President  (Prof.  P.  Martin 
Duncan,  F.B.S.)  in  the  chair. 

The  minutes  of  the  previous  meeting  were  read 
and  oonfirmed,  and  the  list  of  donations  was  sub- 
mitted, and  the  thanks  of  the  Society  given  to  the 
donors. 
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Mr.  M.  M.  Hartoff  (of  Owens  College)  defcribed 
some  specimens  wbloh  he  exhibited  under  micro - 
soopes.  One  of  these  was  Apus  canoriformis,  the 
largest  of  the  water- fleas.  It  had  not,  to  his 
knowledge,  heen  hitherto  recorded  in  England,  the 
•pooimen  shown  haying  heen  obtained  this  spring 
nom  some  mud  received  from  Qermany.  The 
other  exhibits  were  a  series  of  sections  of  Ento- 
mostraca,  which  had  heen  prepared  for  histological 
study.  The  specimens  were  killed  bjr  addins  a  few 
drops  of  osmic  acid  to  the  water  in  whion  they 
were  placed,  and  as  soon  as  they  fell  to  the  bottom 
they  were  remored  to  spirit  direct.  This  plan  had 
its  advantage  inasmucn  as  any  mutilation  was 
thereby  avoided;  but,  on  the  other  hand,  by 
opening  them  in  the  osmic  add,  a  certain  amount 
of  maceration  was  unavoidable,  which  might 
sometimet  prove  to  be  detrimeutal  to  the  histology 
They  were  at  first  transferred  to  spirit  of  30  p«r 
cent.,  and  then  to  60  per  cent.,  after  which  th«y 
were  placed  in  cochineal  solution,  and  were  then 
washed  repeatedly  in  70  per  cent,  alcohol,  until 
they  yielded  no  more  colour  to  it,  and  afterwards 
they  were  nlaoed  in  90  per  cent,  and  then  in  abso- 
lute alcohol.  They  were  next  treated  with  a  greasy 
medium,  and  for  this  purpose,  whilst  they  were  in 
the  absolute  alcohol,  a  small  quantity  of  oil  of 
doves  was  poured  in ;  this  s  tnk  to  the  bottom  of  the 
tube,  and  uie  entomostraca  would  then  lie,  not  at 
the  Dottom,  but  just  between  the  alcohol  and  the 
ofl  of  doves.  In  this  way  he  had,  with  specimens 
which  had  been  unopened,  obtained  preparations 
in  which  there  had  been  absolutely  no  shrinkage  of 
the  protoplasm.  Most  of  the  oil  uf  cloves  was  then 
poured  away,  and  the  spedmens  having  been 
embedded  in  a  mixture  of  spermaceti  and  castor- 
oU,  the  sections  were  cut  iu  the  usual  way.  It 
would  be  noticed  that  the  sections  were  arranged 
in  s^es  on  the  slide ;  to  do  this  some  benzole  was 
poured  on  the  glass  and  left  to  evaporate,  and  this 
was  suffident  to  cement  them  to  it.  By  this  mcAUS 
of  preparation  hd  had  been  able  to  make  out  some 
veryim^rtant  points.  Tbe  specimens  exhibited 
the  entire  organs  of  the  body ;  the  nervous  cord 
could  be  wdl  seen,  as  could  also  the  gullet  with  its 
musdes.  A  rough  sketch  maJ«*  to  illustrate  the 
chief  points  of  interest  was  aUo  exhibited. 

Mr.  Beck  thought  thts  remu-ka  of  Mr.  Hartog 
were  exoeediogly  interesting,  fur  if  they  were  ever 
realty  to  understand  these  suuctur  s,  it  must  be  by 
means  of  taking  sections.  He  was  glad  to  have 
heard  the  very  practical  remiuks  which  had  been 
made,  and  hoped  they  would  be  tbe  means  of  in- 
ducing others  to  practise  the  process,  feeling  sure 
that  such  a  study  would  ducidate  many  points 
which  were  now  involved  in  mystery. 

Mr.  Stewart  said  he  should  like  to  ask  vrhether, 
in  cutting  these  sections,  a  microtome  was  used,  or 
whether  they  were  cut  by  hand  with  a  raxor.  It 
also  occurred  to  him  that  this  process  mi^ht  also 
be  very  useful  in  the  preparation  of  sections  of 
many  of  the  sjft-bodied  creatures,  such  as  the 
mites  or  the  arachnida,  for  it  was  very  difficult  to 
make  out  many  parts  of  thdr  anatomy  by  any 
process  of  dissection. 

Mr.  Hartog.  in  reply,  sa<d  that  as  in  all  cases 
where  sections  had  to  t>e  cut  in  series,  a  micro- 
tome was  used,  in  order  to  iu«ure  perfect  regularity 
of  thickness ;  in  this  case,  Zeiss  microtome  was 
emploved,  using  uil  to  miisten  the  razor.  He 
agned  that  the  process  would  be  very  useful  in  the 
case  of  mitos  and  spiders ;  but  he  tnought  it  Well 
to  remark  that  picric  add— so  much  in  favour  with 
some  persons— chould  be  avoided,  as  it  penetrated^ 
toofredy. 

Mr.  Crisp  called  attention  to  two  microscopes 
which  he  had  brought  for  exhibition.  Oue  of 
theae — which  it  had  been  proposed  to  call  the 
«  Jumbo  **  microscope— atood  about  4ft.  6in.  high, 
and  weighed  about  l|cwt  It  must  have  been 
made  about  fifty  years  ago.  The  other,  the 
**  Midget"— shown  by  way  oc  contrast—  was  oom- 
pletdy  finished  for  use,  its  entire  height  being  only 
4in.,  and  its  weight  a  few  ounces.  Sis  of  such 
microscopes  cou^  be  indosed  iu  the  eyepiece  of 
the  larger  one. 

Mr.  Beck  examined  the  "  Jumbo  *'  instrument, 
and  made  some  remarks  as  to  the  peculiarity  of  its 
construction. 

Mr.  Ciisp  read  a  note  recdved  from  Dr.  Loew  ai 
to  the  chemical  difference  between  living  and  dead 
protoplasm,  and  exhibited  a  photograph  illustrating 
Lodwand  Bokormy*s  statement  as  to  the  diffirent 
reaction  of  dead  and  living  protoplasm  on  silver 
salts. 

Mr.  A.  W.  Bennett  said  that  the  photograph 
represented  two  filaments  of  Spiroffffra  nitida  Oue 
of  these  {b)  had  been  subjected  in  a  living  con- 
dition to  the  silver  reagent ;  the  reducing  effect 
ol  the  living  protoplasm  had  converted  the  cell- 
oantents  into  a  buaok  opaque  mass.  Tbe  other 
filament  (a)  had  been  Jdllad  by  a  1  per  cent. 
sdutloQ  of  dtrlc  add  before  treatment  with  the 
silver  solution.  In  this  case  no  reduction  and 
consequent  blackening  is  exhibited,  the  spiral 
arrangement  of  the  chlorophyll-bands  being  still 
psrfeotlv  distinct 

Mr.  Stewart  said  he  did  not  see  tha^  they  had 
any  actual  proof  that  the  protoplasm  in  the  one 


case  was  dead  and  in  the  other  liviog, 
when  it  was  borne  iu  mind  that  the  way  in  whii 
it    was  killed  was   by  means  of    dtric  add,  a 
small  reddual  quantity  of  which  he  thought  might 
have  some  effect  upon  the  result.. 

Mr.  Bennett  saia  it  was  dear  that  th^  wanted 
more  particulars  before  coming  to  a  definite  con- 
dusion,  though  it  was  naturallv  to  be  supposed 
that  all  add  had  been  removed,  before  the  tests 
were  applied. 

Mr.  Sartog  referred  to  the  silver-staining  pro- 
cesses recently  described  in  the  Journal. 

Mr.  Stewart  naid  if  they  wanted  to  make  silver- 
staining  a  test  in  the  case  of  the  tissues  of  living 
anima's,  it  would  not  always  be  found  an  easy 
thing  to  do.  In  cases  of  operations  they  could 
probably  ^et  living  tissues,  but  there  were  many 
parts  which  it  would  be  very  dedrable  to  test 
with,  which  could  not  be  obtained  until  after  24 
hours  from  the  time  of  death,  and  yet  he  thought 
tiiat  in  such  cases  the  outlines  of  a  cell  were  as  per- 
fectly rendered  as  if  thej  were  living.  He  was 
afraid  that  unless  the  citric  acid  were  entirdy 
elioiinated,  it  would  probably  exerdse  an  import- 
ant influence  on  the  reeulte. 

Dr.  Matthews  fdt  sure  that  such  would  be  the 
case,  for  it  was  well  known  that  in  i^otography 
the  developing  fluids  had  been  addined,  and  this 
especially  by  dtric  add,  for  the  purpose  of  re- 
tarding the  reduction  of  the  silver  salt,  so  that  the 
resulte  where  add  had  been  concerned  would  be 
very  suspicious.  The  use  of  alkaline  instead  of 
add  preparations  was  the  secret  of  the  modern 
rspid  processes  of  photographic  devdopment. 

Mr.  J.  E.  Ingpen  read  a  paper  on  the  use  of 
diaphragms,  illustrating  his  remarks  by  drawings 
upon  the  black-board.     He   said   the  prindple 

governing  the  application  of  diaphragms  was  that 
tiey  should  cut  down  the  cone  of  rays  reflected 
from  the  mirror,  illustrating  the  case  by  drawing 
on  the  black-board  a  cone,  havin^^  the  object  on 
the  stage  for  its  apex,  and  the  active  diameter  of 
the  minor  as  its  base.  That  was  the  cone  to  be 
acted  upon  bv  any  sjrstem  of  diaphragms.  He 
showed  th%t  the  ordinary  wheel  of  diaphragms  in 
very  general  use  was  effective  ti  a  certain  extent; 
but  he  gave  the  preference  very  deddedly  to  the 
sliding  cylinder- diaphragm  so  largdy  adopted  on 
the  Continent,  nnd  staged  tbat  the  most  perfect 
form  of  it  that  he  had  seen  was  devised  mmy 
years  ago  by  M.  Yarley,  in  which  a  double  cylinder 
was  used— oue  working  within  the  other, — the 
outer  one  with  moderate-sized  opening  sliding  up 
in  the  substage,  or  in  the  riog  provided  for  the 
purpose  beneath  the  stage,  until  in  contact  with 
the  did<f.  This  (r^linder  was  lined  with  doth,  to 
fadlitete  the  sUding-in  of  the  second  cylinder, 
having  a  similar  opening  in  the  cap.  By  thu  proper 
use  of  this  double  cylinder  the  cone  of  light  could 
be  modified  iu  the  most  perfect  manner, — in  fact, 
it  left  nothing  to  be  desired.  Mr.  logpen  further 
said  that  diaphragms  had  been  recently  brought 
for^rard  in  which  the  ewential  principle  of  action 
t«>  which  he  had  just  directed  attention  had  been 
entirely  ignored.  As  an  example,  he  referred  to  a 
plate  of  diaphragms  devised  by  Dr.  Anthony,  con- 
aistinff  of  a  series  of  apertures  punched  in  a  strip 
of  veUum,  to  b  *  slid  immediately  beneath  the  slide 
upon  the  sUge,  the  action  of  which  he  described 
as  '*merdy  cutting  off  strav  light.**  This  device 
did  not  appear  to  him  effecnve  as  a  diapliragm  on 
the  illummating  cone,  inasmuch  as  at  the  podtion 
in  which  Dr.  Authony  placed  it  the  cone  of  rays 
was  far  too  small  to  be  affected  by  the  size  of  aper- 
tures adopted,  pasring,  in  fact,  oompletdy  within 
the  apertures.  He  might  apply  the  same  remarks 
t«>  the  action  of  the  ealotU  aiaphcagms,  which  he 
equally  regarded  as  based  on  a  wroog  conception 
ot  the  action  of  diaphragms.  Mr.  Ingpen  also 
Maid  he  could  nii  commend  the  use  of  the  Iris 
diaphragm,  on  the  ground  that  it  required  a  special 
dtang,  and  could  rarely  bt  used  near  enough  to 
thesfide. 

The  President  said  he  diould  be  glad  to  heir 
remarks  upon  Mr.  Ingpen*s  communication,  as  he 
WAS  sure  there  were  manv  Fellows  present  who 
had  made  a  special  study  ox  the  use  of  diaphragms. 

Mr.  J.  May  all,  jun.,  said  he  thought  Mr.  Ingpen 
had  misappreheaded  the  purpose  of  the  diaphragm 
proposed  latdy  by  Dr.  Anthony.  On  the  suppod- 
tion  that  the  sole  purpose  of  diaphragms  was  to 
reduce  the  entire  cone  of  the  illuminating  pendl, 
Mr.  Ingpen  had  no  difficulty  in  showing  that  the 
aperture  in  Dr.  Anthony  *s  diaphragm  was  too  large 
to  be  effective  in  the  position  in  which  he  placed 
it— that  is,  immediatdy  beneath  the  slide.  But 
there  was  another  purpose  in  the  application  of 
diaphragms— a  purpose  not  touched  upon  in  Mr. 
Ingpen's  remarks,  namdy,  the  cuttinig  off  different 
portions  of  the  illuminating  pendl,  which  all 
workers  with  high  powers  on  diaphanous  structure 
had  felt  the  need  of,  and  for  which  innumerable 
contrivances  had  been  defined. 

The  mere  cutting  down  the  diameter  of  the  illu- 
minating beam  w^,  of  course,  the  main  object  of 
the  wheel  of  apertures  in  common  use,  and  of  the 
ovlinder  diaphragms  referred  to  by  Mr.  Ingpeo. 
But  Dr.  Anthany's  diaphragm  was  intended  to 
supplement  the  action  of  the  strictly  ooitral  aper 


ture  by  a  series  of  apertures  that  could  be  eaifiv 
applied  to  out  off  more  or  less  of  the  beam  after  sil 
had  been  done  that  was  possible  in  modifying  the 

Slight  with  the  central  apwtures— in  fact,  to  use  a 
irase  of  Dr.  Anthonj*s,  "  to  give  the  fidshing 
uch  to  the  illumination.*' 
Bir.  Ingpen*s   stetement  that  this  diaphrsgm 
served  no  other  purpose  than  to  **  stop  off  stray 
light  **  was  thus  shown  to  be  an  error.    Begardiag 
the  calotte  diaphragm,  Mr.  Mayall  sdd  he  could  not 
affree  with  Mr.  uigpen's  general  condenmatioQ. 
He  might  remind  Mr.  Ingpen  that  the  recent 
applioaaon  of   the  calotte —xiaed  as  a  diaphrsgm 
alone  —  immediately    beneath    the    slide,    was 
due    to   Mr.    Zeiss,    ot  Jena,   who  was  hardly 
likdy    t«    have    adopted   it    with  his   portable 
microscope  unless  he  had  found  it  efftctive.    The 
still     more     recent    application    of    the    ealotU 
above  the  achromatic  condenser  must  be  reg^arded 
as  a  step  in  advance.    Mr.  Bullock,  of  Cmoago, 
appeared  to  be  one  of  the  earliest  in  the  fidd  to  see 
that  the  system  of   dirphragms   supplied  beneath 
the  optical   combination   in   Qillett's  condenser, 
might  be  advantageously  applied  above  the  lenses, 
where,  obvioudy,  Uie  cone  of  ray  s  is  so  short  and  of 
such  great  angular  extendon  that  every  variation 
in  size  or  shape  in  the  apertures  of  the  calotte  would 
be  effective.  He  might  also  mention  that  Mr.  Swift 
had  adopted  the  calotte  in  connection  with  fhe 
achromatic  condenser.    As  to  the  use  of  the  Iiii 
diaphragm,  Mr.  Mavall  thought  it  was  effective  for 
low  powers,  espedaUy  when  mounted  to  fit  in  the 
stege  itself,  as  adopted  by  Messrs  Rosa;  but,  so  fsr 
as  his  own  observations  went,  he  h&d  not  been 
satisfied  with  it  in  connection  with  the  achromttie 
condenser.    He  bdieved  there  were  difficulties  in 
the  construction  which  rendered  it  almost  impos- 
sible to  close  the  aperture  with  suffidently  accoraie 
oentring  to  be  of  real  service  with  the  condenser. 
In  oondudon,  Mr.  Mayall  said   that    the  gtest 
number  of  devices  that  had  been  brought  forward 
in  recent  years  to  cut  off  portions  of  the  uluminatbg 
pencil  independently  of  the  mere  reduction  of  the 
cone  bv  sfrictly  central  apertures,  proved  con- 
oludveiy  that  a  need  was  felt  in  that  mrection. 

Mr.  Beck  said  he  could  hardlv  naderstand  what 
was  meant  by  saying  that  with  the  Zeiss  di^ihragm 
they  could  not  out  off  any  portion  ot  the  cone  d 
rays,  because  if  it  was  properly  made  they  eouM 
out  off  aU  the  rays  entirdy.  Though  there  migbt 
be  differences  of  opinion  as  to  what  was  the  most 
valuable  kind,  he  thought  no  one  would  dispute 
the  great  importence  of  a  good  diaphragm,  which 
was  of  extreme  value  in  rendering  vidble  portions 
of  an  object  which  otherwise  could  not  be  seen. 

Mr.  Ingpen  said  that  his  remarks  were  merely 
taking  things  as  they  stood,  and  did  not,  of  course, 
apply  to  the  use  of  the  calotte  diaphragm  with  the 
achromatic  condenser.  The  calotte  diaphragm,  as 
drawn  by  Mr.  fifayall,  was  very  effective,  but 
almost  every  effeot  could  be  obtained  hj  a  very 
small  number  of  stops  with  tolerably  smiall  aper- 
tures. Professor  Abbe  had  satisfied  hioiself  of  this 
entirely. 

The  President  read  a  note  on  thehistologvd 
TemnopleuridsB  (*'Sea  Urchins")  which  he  fllos* 
trated  by  drawings  upon  the  blackt>oard. 

Mr.  Stewart  cdledfattention  to  a  curious  chan^ 
whidi  took  place  under  certain  droumstanoes  m 
the  reticulated  network.  Where  there  was  say 
friction  going  on  it  was  found  that  the  interstioes 
became  filled  up  with  carbonate  of  lime,  and  this 
seemed  to  be  a  case  of  precisdv  the  same  kind  ai 
what  went  on  in  bone  tissues  unaer  similar  dream- 
stances.  Besides  the  spicules  in  the  hard  tissues, 
there  was  found  a  remarkable  ezoeption  in  the 
structure  of  the  teeth,  which  more  dosdy  rs- 
sembled  dlidous  rather  than  calcareous  spicules. 

Mr.  Hartog  said  that  in  studying  the  structure 
of  these  organisms  it  was  important  to  itody  ^ 
soft  parte  in  connection  with  the  hard  ones.  To  do 
this  the  specimen  should  be  first  stained  and  ttisa 
saturated  with  liquid  Canada  balsam,  which  shodd 
then  be  evaporated  down  to  a  resin  ;  seotiooscodd 
then  be  cut  through  the  shell  and  the  soft  parts  d 
the  same  time,  showing  them  together  in  tttUj  and 
stained  so  far  as  they  could  be.  This  was,  he  ssid, 
Kooh's  method. 

Mr.  Stewart  said  that  in  £och*s  mettiod  it  wsi 
solid  copal  varnish  which  was  used  instead  of  sofid 
Canada  balsam,  the  latter  bdng  too  brittle  to 
enable  good  sections  to  be  cut.  He  had  seen 
sections  which  had  been  made  by  this  method,  and 
they  certainly  showed  the  structure  remarkably 
well  iu  the  corals,  dbc 

The  Preddeot  said  that  Koch^s  metiiod  was  s 
most  excellent  one  as  applied  to  corals,  but  it  did 
not  answer  so  well  for  Bdiinoderms.  He  had 
found  it  a  very  good  plan  to  disrolve  out  tbe  cd- 
careous  portions  with  weak  add.  With  regard  to 
the  fossa  forms,  they  aU  knew  that  tbe  reticulided 
structure  was  Mituely  lost  during  fossiUsattoo 
when  it  seemed  entirdy  filled  up  by  oaldte.  _^ 
Mr.  Stewart  remarked  that  this  oomplex  pstvon 
showed  under  the  polariscope  a  cosamon  axis  of 
tension  passing  through  the  entire  bo4y. 

The  Preddent  announced  the  aecond  ooavont- 
zione  of  the  session  for  the  26th  April;  he  thsn 
>-  adjourned  the  meeting  to  May  lith. 
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SCIENTIFIC  NEWS. 


T^S  installation  of  the  Ediacm  eleotric  light- 
ing system  on  the  Holbom  Viaduct  has 
been  the  most  interesUnff  erent  of  the  past  week, 
and  we  have  now  an  application  of  the  new  light 
to  tiie  wants  of  evervday  life.  The  incandescent 
lamps  are  employed  for  illnminating  a  chapel, 
tbefiontof  a  railway  station,  a  hotel,  a  restaor- 
ant,  and  sandry  shops,  warehouses,  and  offices. 
Bendes  those  instances,  there  are  a  number  of 
street-lamps,  and  as  Siemens' sregeneratiye  gas- 
boroers  are  in  use  from  the  Viaduct  to  Holbom 
Bars,  a  capital  opportunity  is  afforded  for  direct 
comparison  of  the  rival  systems.  The  dynamo 
ij  th(B  large  machine  exhibited  at  Paris,  which  is 
driven  by  a  Porter- Allen  engine  fixpd  on  the 
same  base-plate.  The  armature  makes  350  reve- 
lations a  minute,  and  the  current  produced  is 
over  1,000  amperes,  sufficient  to  supply  about 
1,000  lampe  of  16  candle-power.  The  lamps 
being  ail  arranged  in  what  is  known  as  multiple 
aro,  the  E.M.F.  of  tha  machine  is  very  low, 
and  th")  whole  current  can  be  passed  through 
the  body  wiLhout  injury. 

Mr.  J.  B.  Hind  writes  that,  from  ob  ervations 
at  Harvard,  Vienna,  and  Borne,  he  has  deter- 
mined the  following  orbit  for  comet  Weils  :— 
T.  Jane  9*9697  ;  ir  Si**  25*  17",  Q  204<>  37'  42", 
I  73"  35  39",  log  q  8748238.  According  to  this 
erbit',  the  theoreticiil  intensity  of  the  comet's 
light  at  noon,  June  10,  will  be  3,600  times 
greater  thau  on  March  19.  The  comet  will  be 
a  naked-eye  object  in  the  Utter  part  of  May, 
and  be  visible  in  powerful  telescopes  in  broad 
dajhght.  It  will  be  always  above  the  horiron 
of  these  latitudes  until  the  beginning  of  June. 
The  R.  A.  on  April  22  will  be  Oh.  25m.  49s., 
N.D.,  69«  81'  Greenwich  midnight. 

The  English  observers  of  the  eclipse  of  the 
I7th  May  are  busy  preparing  for  their  de- 
parture. Oaptain  Abney  will,  we  believe,  not 
be  able  to  go,  but  Dr.  A.  Schuster  will  take  his 
plttce.  Mr.  Ranyard  has  made  elaborate  ar- 
rangements for  securing  photographs  of  ttie 
eclipse  in  all  its  stages. 

Tho  French  commission,  for  the  observation 
of  the  Transit  of  Venus,  have  completed  their 
axrangements,  and  the  astronomers  selected  for 
the  work  are  already  practising  with  the  instru- 
ments. Three  kinds  of  observations  will  be 
made — viz.,  photographic,  direct  contact,  and 
b^  mt- ana  of  refracting  prisms  and  miorometrical 
duitaijce^.  The  stations  selected  are  G-audaloupe 
or  M&niniqae,  under  M.  Tisserand ,  Cuba,  M. 
d'Abaiie;  Ilorida,  Oolonel  Perrier;  Mexico, 
M.  Bouquet  de  la  Orye  ;  Patagonia,  M.  P«rro- 
tin  ;  Santa  Cmz,  Oaptain  Fieuriais.  Ingress 
and  egiesa  will  be  observed  at  all  stations. 

Hr.  W  Pdck  has  published  (Archibald  and 
Peck,  Edinburgh)  charts  and  diagrams  of  the 
tran^it,  with  explanations,  showing  at  a  glance 
idl  the  places  that  are  favourably  situated  for 
obeervation,  and  the  times  of  beginning  and 
ending,  oyer  the  globe. 

Mr.  Stretton's  pamphlet  on  railway  accidents, 
the  new  edition  of  which  we  referred  to  last 
week,  has  been  issued.  It  will  be  found  interest- 
ing by  all  who  are  in  any  way  concerned  with 
rALiways,  whether  as  shareholders,  operators, 
or  travellers.  It  is  published  by  Spenoer  Bros, 
and  Russell,  Leicester. 

Edison's  electric  railway  at  Menlo  Park  is 
miking  rapid  progress,  several  miles  being  now 
complete  and  in  working  order.  The  line  has 
several  ourvee  and  gradients,  one  of  1  in  176. 
The  current  is  conveved  by  two  wires  of  large 
teotion,  one  connected  to  each  rail,  which  is  in- 
flated. 

The  Alaska,  probably  owing  to  the  prevalence 
of  easterly  winds,  has  beaten  her  own  record  on 
the  Transatlantic  passage.  On  her  last  voyage 
she  completed  the  run  from  Queenstown  to  New 
York  in  7  days,  4  hours,  24  minutes,  two  &ours 
and  twen^  minutes  less  than  the  voyage  from 
New  York  to  Qaeenstown.  She  has  thus 
etiabUahed  her  reputation  as  the  fastest  vessel 
following  the  shortest  track  across  the  Atlantic. 
Ih«  Oniuurders  go  further  south  and  make  a 
longer  distance  of  the  voyage. 

Tlie  rumours  of  new  6t9amer8  being  built  in 
the  United  States  are  not  with  foundation,  and 
we  can  wait  with  patience  for  their  promised 
pcHofmances.    The  following  is  the  description 


which  has  been  published,  and  which  has  not 
been  contradicted.  **  The  vessel  is  built  of  wood, 
has  a  turtle-back  deck,  no  masts,  and  nothing 
on  deck  except  a  pilot-house,  ventilators,  and 
the  smoke  pipe.  The  length  is  151i^t.,  the 
breadth  of  beam  is  22ft.,  the  depth  of  the  hold 
16^rt.,  the  draught  forward  is  5|ft.,  and  aft 
10}f  t.  The  c  opacity  is  512  tons.  She  will  h^ve 
three  screws ;  the  main  one  of  four  blades  and 
of  buch  pitch  as  to  be  capable  of  a  speed  of  30 
knots  an  hour  The  othiors  will  be  fitted  in  the 
stem,  behind  the  plates,  and  will  be  used  in 
case  of  accident,  when  the  plates  will  be  used 
to  steer  with.  The  engines  are  of  new  design, 
and  the  ship  is  to  be  named  the  Meteor.*^ 
Messrs.  B liven  and  Lorillard  are  ^e  active 
agents  in  the  new  scheme,  which,  judging  by 
the  above,  has  some  peculiar  features. 

The  Viceroy  of  India  recently  laid  the  foun- 
dation stone  of  ihe  new  buildings  at  Oalcutta 
of  the  Indian  Association  for  the  Oultivation  of 
Science.  The  object  of  the  institution  is  to 
afford  students  ^e  opportunity  of  pursuing  their 
studies  after  they  have  left  college. 

Mr.  Jennings,  of  Baltimore,  U.S.,  patents  a 
method  of  utilising  the  volatile  matters  given  off 
by  coffee-beans  when  roasting.  The  fumes  are 
first  passed  through  hot  water,  then  through 
cold  to  separate  the  constituents,  which  are 
imbsequently  mixed  with  a  mucilaginous  vehicle, 
and  used  to  coat  the  roasted  beans. 

Mr.  Banks,  of  Binninffham,  has  hit  upon  a 
method  of  combining  the  piclding  of  metal 
plates  with  the  production  of  electridtv,  and  has 
obtained  a  patent.    It  is  No.  3,771,  of  1881. 

An  interestingwimplificationof  dynamo-electric 
machines  has  ;b9en  rfoently  described  to  the 
Belgian  Academy  by  Oapt.Plucker,  of  Antwerp. 
It  consLBts  in  substitution  of  a  scdenoid  for  the 
electro-magnet,  whose  branches  (in  the  Gramme 
machine)  embrace  the  cylindrical  surface  of  the 
rotating  coil.  The  arrang-m  nt  is  that  of  a 
movable  coil,  rotated  within  a  fixed  coil.  The 
inducing  current  traverse.'*  the  solenoid,  and 
develops,  in  the  movable  cuil,  induced  currents 
which  are  employed  as  in  ^e  Gnunme.  The 
induction  is  strengthened  by  me  ins  of  iron 
armatures  placed  near.  Oaptain  Plncker  put 
eiectro-magpnets  in  plaoe  of  the  solenoid,  and 
obtained  the  same  effect.  He  claims  for  his 
system  the  advantage  of  smaller  weight  and 
volume. 

In  a  recent  memoir  on  landslips.  Professor 
Seim  distinguishes  two  principal  categories  of 
these :  descent  of  movable  ground,  and  that  of 
rocks  in  position.  Among  the  former  oas's  he 
distinguishes  first  those  which  are  characterised 
by  slipping :  this  has  been  frequent  in  the  history 
of  the  Swiss  Alps,  and  a  go<Kl  example  is  the 
dllageo!  Fetan,  intheEngadine,  the  position  of 
which  becomes  increasiogly  critical, through  the 
groond  about  it  gradually  si  diug  down.  Then 
I  here  are  the  cases  of  descent  of  rolling  miteridlsl; 
e.ff.  at  Bilten  in  the  canton  of  Giaris  (29  April, 
1868).  As  to  descent  of  rooks  in  positioD,  one 
may  again  distinguish  oases  of  slipping,  such  as 
that  of  the  Bossberg,  which  buried  Gbldau  on 
2nd  Sept.,  1806  ;  and  falls  of  rooks,  or  fragments 
of  mountain  more  or  less  considerable.  It  is  to 
this  last  category  that  meet  of  the  oases  in 
Switzerland  must  be  referred.  Professor  Helm 
gives  a  oatalogue  of  the  chief  landslips,  from 
that  of  13th  June,  1486,  which  destroyed 
Z  irera,  in  the  valley  of  Poschiavo,  to  that  of 
mm.  A  large  number  are  of  combined  types, 
and  some  cases  ^currents  of  mud,  subsidence)  do 
not  find  a  plaoe  in  the  above  classification.  As 
a  rule,  the  outline  of  mountains  is  but  little 
affected  by  the  loss  of  those  portions  which 
descend  from  them. 

An  important  industry  (we  learn  from  La 
yatureihM  sprung  up  within  the  last  few  years 
in  the  French  department  of  Landes,  through 
the  enterprise  ox  M.  Oharavil.  It  consists  in 
extraction  and  applications  of  oils  from  pine. 
These  oils  are  of  two  sorts :  the  heavy  (pinoleum) , 
obtained  by  distilling  the  resinous  wood  at  a  low 
temperature,  and  used  for  painting  and  wood- 
preserving  ;  and  the  light  oil  for  illumination, 
got  by  diatilling  in  special  apparatus,  and 
purified  with  chemical  agents.  This  light  oil 
has  the  same  chemical  composition  as  oil  of 
turpentine  (0,9  ^u),  and  diatils  at  the  same 
temperature  {IbO^  to  160^,  but  has  the  advantage 
of  not  resinifying.  It  contains  neither  pinic  nor 
sylvio  acid.  As  it  does  not  emit  vapours  except 
at   a   high  temperature,  its   use  for  lighting 


purposes  is  quite  safe.  Its  luminous  intensitj 
is  greater  than  that  of  petroleum ;  it  contains 
88  per  cent,  of  carbon,  while  petroleum  has  82 
per  cent.  Two  similar  bumerii  showt  d  the  pine 
oil  to  have  an  advantage  of  33  per  cent,  in 
luminous  intensity  ;  the  oousnmptiun  was  also 
less.  In  the  department  of  Lt<ndee«  roots  and 
old  stumps  of  piue,  formerly  unotilitied,  are  now 
made  to  render  conslderiible  quantities  of  oiL 

It  is  now  recognised  that  a  plane  does  not 
draw  its  food  from  a  nutritive  solution  fully 
prepared,  but  prepares  it  itself  by  direct  and 
intimate  contact  of  its  cells  (which  nave  always 
a  slightly  acid  reaction)  with  the  earth  partides, 
in  which  nutritive  elements  have  been  fixed  by 
way  of  physical  absorption  or  chemical  pre- 
cipitation. The  analytical  chemist  has  to  use 
strong  mineral  acids  to  redissolve  these  fixed 
matters,  and  there  is  the  inconvenience  that 
the  acidn  also  dissolve  elements  in  combination 
bv  which  a  plant  could  not  directly  bonefit. 
Uence  imperfect  information  as  to  the  degree  of 
fertility  of  soils.  M.  Petermann  is  now  seeking 
to  develop  a  new  method  of  analysis — ^viz.,  by 
dialvsisof  arable  soil.  In  a  preliminary  paper 
to  the  Belgian  Academy  he  finds  that  (1)  arable 
soil  yieldd  to  distilled  virnter,  from  wnioh  it  is 
separated  by  a  vegetal  membrane,  the  following 
nutritive  substances:  lime,  magnesia,  oxide  <n 
iron,  potash,  soda,  chlorine,  sulphuric  aoid, 
silicic  acid,  phosphoric  acid,  and  nitric  acid.  (2) 
Arable  soil  cont^ns  organic  matters  which  pass 
easily  by  diffuaion  through  a  vegetal  membrane. 

The  American  silk  industry,  according  to 
Mr.  Blodget  (in'a  recent  paper  to  the  Franklin 
Institute),  is  tbe  third  of  the  textile  olass  in 
the  country ;  it  amounts  to  nearly  50  million 
dollars  in  value  of  actual  manufactures,  as  com- 
pared with  250  million  for  cotton,  and  300 
million  for  woollen  and  wooUen -mixed  goods. 
Silk  goods  are  imported  to  the  extent  of  36 
millions.  Most  of  the  raw  material  is,  of 
course,  imported  from  Japan  and  Ohina  (about 
4  million  pounds  of  raw  siU,  3  million  of 
reeled,  and  one  million  of  spun  and  waste 
silk).  Philadelphia  has  several  new  machines 
and  oombinations  fur  silk  manufacture,  greatly 
superior  to  those  need  in  Europe.  There  are 
several  hundred  compound  looms  there,  eacdh 
doing  the  work  of  ten  to  sixteen  hand- loom 
weavers.  Mr.  Blodget  denies  the  alleged  in- 
feriority of  silk  grown  in  America,  and  urges 
an  extended  oulcuie  of  it.  It  has  been  the 
object  of  the  "  Women's  Silk  Oulture  Asso- 
ciation of  the  United  States,*'  since  1880,  to 
promote  this  oulture,  and  there  is  a  gteai 
demand  all  over  the  country  for  the  instruction 
they  supply. 

A  new  incandescence-lamp  has  been  recently 
invented  by  Dr.  Begnard,  and  is  suitable  for 
projections,  where  the  electricity  or  the  lime- 
light cannot  be  had,  as  well  as  for  other 
purposes.  In  it  a  mixture  of  air  and  petroleum 
vapour  is  burnt  on  a  piece  of  platinum 
net,  which  is  thus  raised  to  a  white  heat. 
The  lamp  consists  of  a  Bnnsen  burner,  the 
mouth  of  which  is  closed  by  a  snaall  cage  of 
platinum  wire.  The  burner  is  connected  below 
oy  means  of  caoutchouc  tubing  with  a  stoppered 
jar  holding  petroleum ;  the  stopper  supports  a 
longer  and  a  shorter  glass  tube,  the  former 
dipping  in  the  liquid  and  being  connected  with 
bellows,  or  other  blowing  apparatus ;  the  other 
connected  with  the  lamp.  With  a  continuous 
air-current,  several  of  the  lamps  may  be  kept  in 
action  at  onoo,  to  light  halls,  &o.,  and  the  aspect 
resembles  that  of  a  Swan  lamp.  (The  lamp  is 
illustrated  in  La  Nature,  April  8). 

A  reoent  inquiry  bv  Herr  WoUny  into  the 
infiuenoe  of  ooLur  of  ground  on  its  heating, 
yields  the  following  results.  (1)  The  colour  of 
arable  land  of  approximately  ttie  same  nature, 
affects  its  heating  to  a  comparatively  great 
depth.  This  infiaence  i^  different  according  to 
the  season,  time  of  day,  and  amount  of  cloudi- 
ness. In  the  warm  season,  at  the  time  of  dailr 
maximum  of  ground- temperature,  and  witn 
unhindered  radiation,  the  ground  is  hotter  the 
darker  the  colour.  The  differences  of  temperature 
between  bright  and  dark -coloured  ground  dis- 
appear more  or  less  in  the  cold  season,  at  the 
time  of  the  daily  minimum  of  temperature,  with 
diminished  insolation,  and  at  great  depths.  (2) 
Tbe  daily  vanations  of  temperature  are  greater 
withdarx  coloration  than  with  bright.  They 
are  generally  greater,  the  greater  tbe  differences 
in  the  mean  temperature,  and  conversely.    (3 
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Tbd  inflaenoe  of  ooloor  indicated  ia  (1)  de- 
oreaaes  in  proportion  as  the  water-oontent 
inoreases,  and  tn')  other  f  aotom  which  determine 
the  hea^ng  of  arable  land  (espeoiallv  heat, 
heat*oondaction,  absorption  of  heat  throngh 
eraporatlon,  &o).,  gam  the  prepozideranoe. 
With  great  differences  in  physical  properties, 
ohiefl J  oaosed  b^  a  larger  amount  of  humns, 
and  water  oapaoi^,  the  influence  of  colour  may 
be  whoUj  set  aside. 

The  Talue  of  sulphurous  anhydride  as  a  disin- 
feotsAt  has  been  well  demonstrated  of  late  hj 
H.  Eatio.  A  great  difficulty,  however,  pre- 
sented itstH  in  the  imperfection  of  the  instru- 
ments for  decanting  and  distributing  the  gas 
liqtwfied  under  strong  pressure.  H.Fatio  nas 
derised  suitable  apparatus  for  the  purpose,  and 
deeoribes  it  in  detail  in  the  Archives  dea  SeimeeSf 
under  the  name  of  tiphonoid  apparatus,  and  a 
speoial  trantvaseur^  which  admits  of  charging 
quioklj  and  without  danger  his  flagons  tor  ap- 
pUoation  of  the  substance,  or  the  yessels  in 
whloh  the  Industrial  Oompmy  for  B.  Pictet's 
ptooesses  delivers  anhydrous  sulphurous  acid. 


LETTERS  TO  THE  EDITOR. 


[IF«  do  not  hold  ourselif^B  re*ponnihJe  for  the  >^ pinions  oj 
omr  eyrreapondents.  The EUitor  re^p^ct/uf';/  rtquents  th  '«  all 
eomm wricn tions  Bhould  be  .raw/i  up  as  brirjiy  as  possible.] 

JM  commttnications  should  be  ad^rfsi-.  I  to  the  Boitob  o/the 
EvOLIsa  BClClIANlC,  31,  Tai;ijitoc!i~str((tf   Coo'.nt-jardin, 

AU  Cheques  and  PosH)Jice  Orders  to  be  made  Payable  to 
J.  Pasikobb  Edwards. 

•^*  In  order  to  faeilitate  reference  ^  Cor  respondents  ^  %ohen 
spsaktng  e^f  <tng  Letter  prtcintuly  imtrtedt  will  oblige  by 
mmHoning  Ihs  number  o/  Uu  Loiter,  as  weil  as  the  page  on 
f^ldch  ii  appears. 

'*  I  would  have  everyone  write  what  he  knows,  and  a« 
mnoh  as  he  knows,  but  no  more  ;  and  that  not  in  this 
only,  bat  in  aU  other  snbjects :  For  such  a  person  may 
hafe  some  particular  kntjwledge  and  experience  of  the 
naftttie  cf  such  a  penon  or  suoh  a  f  oaotain,  that  as  to 
other  things,  knows  no  more  than  what  ever/ body  does, 
and  yet|  to  keep  a  clatter  with  this  little  pittance  of  his, 
wm  unaertake  to  write  the  whole  body  of  phynoks :  a  vice 
fmn whence  great  inconTenienoes  derive  their  ori,;inal." 
—MomtftUgm^s  Essays. 


A  BBICABKABLB  SI7KSP0T  —  THB 
XOTION  OF  8IBII78  IS  SPAOB-->SOIBN- 
TIFIO  BESEABOK  AND  THE  BOYAL 
SOOIBTY  —  OOOXXLTATION  OF  A  STAB 
— I«ENaTK  OF  A  DSaBEB  OF  LOKGI- 
TTTDB-a  laBONIS,  &o. 

[19935.] — I A3C  curious  to  know  if  any  of  my 
bfother-readers  noticed  a  verj  remarkable  spot— 
or  group  of  Spots— j oat  to  the  North  of  liie  Sun*8 
Equator,  and  somewhat  to  the  East  of  his  central 
Meridian,  on  the  11th  inst.  ?  It  consisted  of  one 
normally  shaped  spot,  equably  surrounded  by  its 
penumbra ;  but  oonneottid  with  this  l^a  line  of  small 
ones  was  another,  having  the  form  of  a  Hne  of  ir- 
regular thickness,  suggesting  the  idea  of  a  black 
"  riU."  01  oourse,  OTwyone  who  has  ever  looked  at 
the  Son  at  all,  is  familiar  with  the  efPect  of  f ore- 
ahortemng  on  Spots,  in  rirtne  of  which  they 
nresent  a  linear  effect  when  dose  to  the  Solar  limb ; 
tut  in  this  case  the  Spot  was  not  so  very  far  from 
the  Sun*8  centre.  I  inrite  attention  to  this,  because 
it  seems  difficult  to  account  for  the  existence  of  a 
ditch-shaped  orifice  in  the  extremely  mobile 
euTelope  of  the  Sun,  upon  any  recognised  dynamical 
prinoipkes.  By  the  bye,  there  is  a  remarkably  fine 
and  smgularly  complicated  ^up  of  spots  just 
An«nm<^  ou  to  the  Suu's  f oUowmg  hmbthis  (Friday) 


There  are  half  a  doien  lines  on  p.  234  of  the  cur- 
rent number  of  the  B.A.S.  Montht^j  Notices  which, 
while  in  all  probability  they  will  be  passed  over 
eusotily  by  two- thirds  of  its  readers,  contain  the 
reeord  of  a  fact  of  the  very  highest  physical  interest 
AU  who  have  followed  the  masterly  researches  of 
the  head  of  British  Spectroscopy,  Dr.  Huggins,  and 
the  almost  equally  valuable  work  performed  at 
(Ireenwieh  by  Messrs.  Christie  and  Maunder,  must 
be  familiar  wi^h  the  fact  liiat  Sinus  has  been  for 
some  years  travelling  away  from  the  Eaith  at  a 
rate  which,  at  the  time  Dr.  Huggins  first  detected 
its  recession,  amounted  to  29^  miles  per  second. 
Since  then  this  has  been  a  gradually  diminishing 
quantity,  and  for  a  time  last  year  Strius  appeared 
to  be  stationary.  Now  the  measures  which,  as  I  have 
intimated  above,  are  recorded  im  the  Monthly 
Notices  for  March,  show  that  the  sign  of  the  star's 
motion  in  the  line  of  sight  has  changed,  and  that 
Sirius  is  approaching  us  again.  Here,  then,  is  a  most 
remarkable-confirmation  of  the  faypothesia  that  the 
Dog-star  is  describing  a  stupendous  orbit  round 
some  invisible  centre. 


Mr.  Bruce  Allen  (letter  19920,  p.  127)  may  rest 
assured  that  the  excellent  suggestion  contained  in 
his  oonoludioff  paragraph  will  never  be  carried  out, 
so  long  as  the  present  ring  of  wire-pullers  at 
Brompton  are  suffered  to  influence  the  scientific 
advisers  to  the  Oovemment.  To  divide  the  sum 
now  annually  voted  for  (so-called)  "  scientific  re- 
search," ana  to  commit  its  admmistration  to  the 
societies  specially  qualified  to  deal  with  it  advan- 
tageously to  the  Niences  they  were  respectively 
established  to  promote,  would  oe  to  inflict  a  death- 
blow upon  jobbery,  which  is  now  rampant.  De- 
pend upon  it,  that  an  annual  grant  to  the  Boyal 
Astronomical  Society  would  be  expended  in  a  way 
which  would  do  ten  times  more  towards  the 
advance  of  astronomy  than  five  times  the 
amount  would  if  distributed  by  the  Boyal 
Society ;  and,  mutato  nomine^  the  same  thmg 
may  be  definitely  predicated  of  Govern- 
ment contributions  intrusted  to  the  Geological, 
Chemical,  Linnsan,  or  other  Societies.  But 
this  would  cut  at  the  root  of  a  system  in 
virtue  of  which  the  quacks,  humbugs,  and  self- 
advertisers  of  science  at  present  get  the  lion's 
share  of  whatever  is  gom((  in  the  shape  of 
Gtovemment  grants  and  appomtments,  and  would 
seriously  diminish  the  receipts  of  some  of  the  dis- 
interested scientifio  advisers  of  the  Minishj. 

I  regret  my  inability  to  dear  up  the  difficulty  of 
"  W.S."  (query  46622,  p.  138)  ;  but  loan,  at  all 
events,  assure  him  that  v  Leonis  was  not  the  star 
which  he  saw  occulted  on  the  30th  ult.  The  Moon 
passed  considerably  to  the  south  of  or,  as  seen  from 
Gkeenwich,  and,  d  fortiori,  must  have  gone  further 
south  of  it  still,  as  observed  at  Sheffield.  *'  W.  S.*s  *' 
object  may  possibly  have  been  an  unnamed  6th 
mag.  star  N.  of  9  Sextantis,  shown  on  Map  6  of 
Proctor's  large  *'  Star  AUas" 

I  must  ask  Mr.  Atkinson  (query  466i5,  p.  139)  to 
for^ve  me  for  pointing  out  that  he  is  sUshtly  con- 
fusmg  two  different  things:  linear  and  angular 
measure.  Every  parallel  of  latitude  on  the  Earth's 
surface,  from  the  equator  to  the  Poles,  is  supposed 
to  be  divided,  indifferently,  into  360^  or  24  hours ; 
and  consequently  15"  of  arc  are  as  much  equivalent 
to  Isec.  of  time  m  Spitzbergen  as  they  are  on  the 
Gaboon.  But  the  actual  length  of  a  degree  in 
miles  differs  widely  at  any  two  places  so  far 
separated  as  these  in  latitude.  At  the  equator  we 
may  take  such  length  to  be  69*1634  miles;  and, 
assuming  for  our  present  purpose  that  the  earth  is 
a  sphere,  we  have  only  to  multiply  this  quantity  by 
the  cosine  of  the  latitude  of  any  given  station  to 
determine  the  length  of  a  degree  there.  Performing 
this  operation  for  the  latitude  of  Greenwich,  51°  30% 
we  find  that  a  degree  must  there  measure  43  0552 
miles.  Bear  in  mind,  though,  that  these  43*0552  miles 
take  4  minutes  to  travel  through  1 -360th  of  the 
circumference  of  the  celestial  vault,  just  as  do  the 
69*1634  miles  at  the  Equator.  My  querist  wiQ  find 
a  very  extensive  table  of  the  **  Length  of  a  Degree 
of  Longitude  and  Latitude,  &o.,"  at  the  ^d  of 
Loomis's  **  Practical  Astronomy."  This  is  accu- 
rately calculated  from  the  ascertained  data  of  the 
Earth's  spheroidal  form. 

In  reply  to  query  46647  (p.  139),  I  know  nothing 
of  o  Leonis  as  a  double  star,  beyond  the  fact  that 
it  is  so  marked  in  Proctor's  large  *'  Star  Atlas.'*  I 
would  add  that  stars  100"  ipart  are  not  nowadays 
regarded  as  *'  double  "  at  all— but  as  two  separate 
ones.  Doubtless  **  J.  A."  has  not  found  anything 
new.  I  cannot  answer  his  question  as  to  the  present 
magnitude  of  K  Leonis,  as  this  letter  must  be 
posted  in  daylight  on  the  day  that  his  query 
appears. 

A  Fellow  of  the  Boyal  Aetronomloal  Society. 


COUBT  *<A,"  1882— OOXXBLB  STABS  IN 
"  OEUINI,"  "  OOUA  BBBBKIOBS," 
AND  BOOTES. 

[19936.1  -  Comet  A,  1882  (WelU),  was  ob- 
served bere  last  night  (April  15)  with4in.  Ck>oke 
Eouatorial. 

It  was  found  close  to  the  position  assigned  to  it 
in  Lord  Crawford's  circular  No.  49. 

Apparent  position  at  lOh.  G.M.T.,  B.A. 
18h.  53'3m.,  N.D.  52o  32^.  Position  angle  of  tail 
estimated  +  260"*. 

With  low-power  positive  eyepieoe,  the  tail  could 
be  traced  a  oonsiaerable  oistance,  and  it  was 
observed  to  be  straight,  and  without  any  con- 
siderable expansion  at  its  farther  end.  **  Coma  *' 
bright,  and  bore  magnifying  well.  Even  with  a 
power  of  225,  its  cometary  cWacter  was  still  quite 
apparent. 

This  comet  is  now  within  the  reach  of  small 
apertures.  A  2|in.  will  suffice  to  pick  it  up.  I 
found  it  still  plainly  visible  with  a  stop  of  this 
aperture  and  powers  36  and  60. 

WiU  Mr.  Webb  or  ''  F.B  A.S."  examine  OS  266 
(Coma  Berenices)  ?  The  latest  measures  I  am  aware 
of  give  P  «  336•l^  D  1*22^  (see  Crossley's  Hand- 
book).  I  observed  this  object  on  Idth  April,  and 
I  am  of  opinion  that  the  distance  is  now  at  least 
1*5".  Tne  distance  seems  not  to  have  changed 
appreciably  op  to  1877,  since  measured  by  Ol  in 


1846.  It  would,  therefore,  seem  strange  that  so 
considerable  an  increase  of  distance  shoTild  have 
taken  place  since  1877.  If  this  star  be  oompaied 
with  £  1699,  in  the  same  constellation,  the  diilaaoo 
of  which  is  given  ("  Celestial  Objects")  as  16",  U 
will  be  found  that  the  latter  is  now  toe  dossr  of 
the  two.  They  were  both  perfectly  easy  objects 
with  4in.  Cooke  achromatic,  power  225. 

/  Bootis. — In  examining  this  star  on  15th  Apnl 
I  was  struck  by  the  faintness  of  the  8th  mag.  com- 
panion. It  seems  to  me  to  be  more  like  10  than  8 
at  present.  The  night  was  clear  and  suitable  for 
faint  objects,  as  I  had  no  difficulty  in  seeing  the 
small  comes,  n/.ti  Coronte^  spoken  of  by  Smyth  ss 
being  a  glimpse  star  with  o'9m.  aperture. 

ic  and  S  Gbminomm.— Mr.  Webb,  in  "  Celestia) 
Objects"  (4th  edition)  says  the  <;om««  of  «  suspected 
vmrmble  (8*5  —  14).  It  is  now  certainly  much 
fainter  than  the  companion  of  ^,  which  is  rated  as 
9th  mag.  by  Smyth,  and  called  8*2  by  0£«  I 
have  noted  on  March  ll,  1882,  **  the  small  omw" 
of  c  ia  not  now  brighter  than  the  14th  mag.  9omes 
of  d  seen  by  Sadler. 

David  Slmma. 

Limavady,  Co.  Derry,  April  16. 

0B8BBVATI0NS  07  KNOWN  DOTTBLB 
STABS  — THE  VABIABLB  STABS  1» 
PISCIX7M,  AND  IOTA  ANDBOKEDiB. 

[19937.1— Thb  following  objects  form  the  first  of 
a  series  of  observations  we  hope  to  give  from  time 
to  time.  We  hope  to  survey  the  chief  objects  of 
interest  known  in  the  sky  visible  in  Bnglaad,  and 
also  to  find  and  publish  others  hitherto  unknown, 
through  the  pages  of  the  English  Mkchatoq.  Iii 
order  to  prevent  any  observationB  olaahing,  we 
have  each  taken  certain  parts  of  the  sky,  which 
will  be  indicated  by  the  following  limits : — 

Section  I.  Mr.  Gage's,  0»— 40^"  declination  Nortb. 
„      IL  Mr,  Read's,  iiP-W  declination  North. 
„   III.  Mr.  Espin*s,  SO^'— 90»  N.,  and  aUSof 
the  equator. 

But  for  the  convenience  of  each,  observer,  the 
original  plan  has  been  slighUy  modified.  Some  of 
the  constellations  in  section  I.  being  given  to  Mr. 
Read,  and  vice  versd.  The  telescopes  employed 
are: — 

Section     I.  Mr.  Gage,  6|in.  refractor. 
„         ir.  Mr.  Read,  4i  „ 

„       m.  Mr.  Espin,  5  „ 

SEcmON  I.— Mb.  Gaob*s  OBSBBYATXOBra. 

t  Arietis,  January  9th,  1882.— Easily  sptit  with 
one  of  Browning's  achromatics ,  power  200. 

t  Cancri.— Orange  and  blue.  Is  large  star  double? 

i>  Cancri.— Seen  triple  withSi  Calver  reflector. 

c  Hydxse.— January  28th.     Comes  blue. 

a  Leonis  (Regulu8).~Saw  comes  double  on  Feb- 
ruary 1st,  also  on  Mardi  4th  and  14  th,  with  8( 
Calver  rejector.  Colour  of  Regolas  is  bluish- 
white,  and  of  comes  deep  yellow. 

6  Leonis.— I  think  there  is  one  very  faint  eomes, 
8  p.  12"  +,  and  perhaps  another,  «/.  at  same 
distancc-p  =  180'^  +. 

88  Leonis.— Tellow  and  lilac.  Close  n.p.  is  a  wide 
pair  of  very  minute  stars,  13—14  mag.  P  =  226* 
j-D,  =20^+. 

30  Tauxi— Easy.  Colours  white  and  lilac.  Is 
comes  so  low  as  10  mag.  ? 

SBonoR  II.— Mb.  Rbid*8  OBsasB^ATiojn. 
19  Piicium.- This  star  is  certainly  variable. 
Flammarion  ('*Les  Etoiles,  p.  266)  remazks:— 
*'  L'  dtoile  19  Piscium  not^e  de  6%  grandeur  par 
tons  les  obserrateurs  du  sidcle  dernier  et  de  oeJui- 
ci  surpasse  au  jourd'hui  les  etoiles  de  la  cinquidme." 
He  makes  it  4*9  mag. ;  Gould,  who  suspects  it  of 
variation,  makes  it  4*9 ;  Birmingham  makes  it  6*2 ; 
Espin  gives  the  limits  of  variation  aa  4^  and  6*5. 
From  several  observations  made  Dec.,  1881,  it  was 
found  to  be  5*3,  or  perhaps  slightly  fainter  than 
this.  This  star  is  Birm.  648 ;  in  Dec  1881  it  appeared 
of  a  fine  reddish  orange  colour.  I  feel  certain, 
however,  that  the  red  tint  is  not  ao  decided  as 
when  I  observed  it  in  Dec.,  1879 ;  it  mmy  possibly 
vary  in  colour  also.  30  Piscinm,  marked  by  Gould 
as  red,  I  only  observed  to  be  golden,  with  a  slight 
tinge  of  red.    33  Piscium,  22  Pisdam  seemed  fule 

golden  and  pale  orange :  these  are  aleo  marked  red 
y  Gould— aU  these  stars  are,  howerer,  well  worth 
looking  at  fi,  r«  3i  o  Piscium  are  also  fine  objects, 
^  of  a  fine  golden  oolour. 

p  Piscium.— A jMle  yellow;  B,  bluish,  lliis  star 
is  variable  (vide  Webb).  Gh>u]d  givea  its  magnitude 
as  4*8.  It  has,  however,  brightened  sUght^  of  late. 

1  AndromedaD.— Gore  suspects  this  star  of  varia- 
tion, and  thinks  tiie  period  is  probacy  diort 
(R.A.S.  Notic4fs,  Vol.  XXXIX.,  p.  199).  It  has 
been  watched  on  several  occadons  during  Novem- 
ber and  December,  1881;  but  no  appreciable 
variation  was  ever  detected  in  its  light.  At  the 
same  time,  if  the  estimates  of  it  by  ptevioua 
observers  are  to  be  at  all  relied  on,  it  must  have 
varied  considerably  at  diifarent  tines,  and  sliouJd 
certainly  be  watdied. 


Apbil  21,  1882. 
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20  OeminomnL— A,  ool.  doll  yellow  ;  B,  da^ 
white.  B  was  found  aUghtlv  fainter  and  duskier 
thtn  A ;  bat  there  was  liUIe  differenoe  in  colour  or 
magnitude.  The  two  stars  probably  vary  in  colour 
aoamagnitude. 

/x  and  17  Oeminorum  are  two  yerr  fine  objects, 
?ei7  mmilar  in  colour,  both  deep  golden.  The  field 
round  jj  with  a  Tory  low  power  is  fine. 

SBonoN  m.— Mb.  Espin'b  Obskbyxtions. 

19  Pisoiom.— The  following  are  my  estimates  of 
mignitude : — 


1880.  September  2 
i»  •»         4 

1881.  Aagost  3 
„  September  30 
„  October       1 

„  December 


4-8 

4-8 

5-7 

60 

6*2  or  less 

6  5 

6-6 

5-3-5*4  Mr.  Bead's  ob- 
servations. 
The  star  thus  appears  to  have  passed  through  a 
maiiaium  and  a  mmimum,  and  we  shall  have  for 
comparison  with  future  obserrations  :— 

Maximum,  1880,  Sept.  3. 
Minimum,  1881,  Oct  I. 

If  this  be  considered  to  represent  a  period  and  a 
half  (which  seems  not  improbable),  we  should  thus 
hare  as  an  approximate  period 

P  =  260  days, 

and  a  maximum  should  have  taken  plaoe  about 
Feb.  11th  last. 

27  Hjdne.— A  wide  but  fine  pair  not  in  «  Celes« 
tialObjeoU."  The  colours  were  noted  on  March  15 
as  yellow  and  blue. 

1 1357  Hydrs.—This  star  will  be  found  U""  south 
of  a  HydrsB.  It  is  the  following  star  of  two  bright 
7  mag.  stars  forming  a  wide  pair,  and  in  the  same 
law-powered  field  is  another  wide  7  mag.  or  8  mag. 
pair  further  to  the  south.  The  companion  of  tms 
doable  star  was  rated  10*5  by  £.,  and  as  it  is  only 
7'  distant  it  is  not  a  ven^  easy  object.  It  was 
rated  as  12  ma^.  of  Herschel's  scale.  When  once 
seen,  ho  woTer,  it  is  not  difficult  to  hold  steadily.  It 
was  picked  up  by  accident  when  sweeping  o?er  this 
r^on  a  few  years  ago.  The  field  is  fine.  The 
larffe  star  ia  of  a  deep  yellow,  while  the  companion 
ii  bluish  by  contrast,  £  1367  lias  4min.  following  it, 
and  about  a  degree  to  the  Sooth. 

t  Leporia.— Here  we  have  aoother  of  £ .  stars  rated 
at  10-5  ma^.  It  was  rated  12  mag.  by  Smyth.  On 
one  night  in  January  the  star  was  accidentally  swept 
over,  and  the  companion  at  once  seen,  and  rated 
about  lOi  of  Herachel*s  scale. 
^  Nebula  3900  Vir^inis.  —  Apretiy  object,  somewhat 
circuit,  and  which  appeared  on  March  11  as  a 
sparkling  nebulosity.  A  star  8  mag.  lies  sf.  quite 
cloee  to  the  nebula.  The  star  is  orange.  The  field 
it  well  worth  looking  at.  The  nebula  can  easily 
be  picked  up  by  sweeping  between  i  and  /«  Yirginis, 
and  it  will  be  fouad  about  half-way  between  the 
t^o,  and  hence  to  the  K.  of  106  Yirgmis. 

la  our  next  paper  we  hope  to  give  the  approxi- 
mate pUca  and  positions  of  same  new  pain  lately 
found.  T.  B.  Bapin. 

W.  K.  Gaffe. 
T.  Bead. 


ASl^OlfOlCIOAL-^CAKOBI— B  LBOmS 
— DOXXBLB  STAB. 

[19938.]— I  lai  much  obliged  to  M.  Gaudibert 
for  his  courteous  anticipation  (19888)  of  my  reply 
to  Mr.  Mills  respecting  4  Cancri.  The  inquiry  had 
not  been  forgotten ;  but,  owing  to  absence  and 
various  hindrances,  I  had  for  a  long  time  had  no 
opportunity  of  examiniog  the  object.  When  I 
attempted  it  a  few  nights  ago  the  discs  were  mere 
balls  of  wool  in  a  great  haze ;  but  last  night  be^ 
unusually  favourable,  with  only  a  little  unsteadi- 
aest,  I  found,  with  my  beautiful  9|in.  With 
mirror,  the  dose  pair  too  hard  for  a  power  pro- 
bably under  200;  with  a  Browning  E  ocular, 
about  375,  it  was  difttinotly  split;  and  with  450 
there  was  a  strong  black  division,  which  in  better 
air  would  probably  have  more  than  equalled  ^e 
half  of  either  disc.  M.  Gdudibert's  telescope 
(I  believe  by  the  < same  acoomplished  artist)  must 
be  a  very  fine  one.  The  Washington  mean  of  six 
not  very  accordant  observations  in  1878  was  0*813'. 
From  a  oosimunicatien  with  which  I  have  been 
favoured  by  Mr.  Perry,  it  is  now  closer  still,  and 
foroaa  a  severe  test  for  any  but  first- class  instru- 
ments. 

la  reply  to  •«  J.  A."  (46647) :  he  wiU  easily  find 
B  L^xmis  by  taking  his  largest  field  and  putting 
Begulus  boldly  out  of  it  to  the  north,  the  differ- 
e&oe  of  declination  being  34' ;  a  sweep  some  dist- 
aaoe  westward  will  then  bring  in  B,  which  is  now 
very  conspioaous,  about  7  mag.,  and  of  a  splendid 
red  colour.  This  direction,  though  iutanaed  for 
en  eqoatorial  mountiag,  will  of  course  apply 
eqadiy  to  aa  altazimuth  if  the  objects  are  on  or 
aeir  the  maridiau.  Not  havieg  previously  re- 
freshed my  memory  from  the  Enqlisk  Mectiasic, 


I  am  terrr  to  say  that  it  did  not  oocur  to  me  to 
look  for  the  companion  to  Omicron. 

I  swept  aoroes  a  pair  about  8  and  10  mags., 
some  29m.  E.,  25'  S.  from  Begulus ;  the  place  is 
very  rough,  but  sufficient  to  find  it,  as  it  is  insu- 
lated. Though  very  wide,  the  contrast  of  colour 
makes  it  a  pretty  object. 

T.  W.  Webb. 

Hardwick  Vicarage,  April  15. 


TBLB800PB8    B7    THB 
UA8TBBS.*' 


OLD 


[19939.]->WiLL  you  kindhr  permit  me,  in  thank- 
ing those  who  have  sent  information  on  this  sub- 
ject, to  supplement  my  former  letter  by  stating 
that  to  renaer  the  proposed  tabular  arrangement 
of  more  interest  than  a  mere  list  of  telescopes,  I 
should  be  glad  to  receive  particulars  of  foci  as  well 
as  apertures  of  object-glasses  and  mirrors;  expe- 
riments to  determme  their  dividing  power,  details 
of  the  powers  employed,  more  especi<illy  the  re- 
sults of  any  experiments  with  specially  high  powers, 
such  as  were  formerly  employed  in  certain  casas, 
and  so  f  orUi  P  These  results  would  be  only  given 
generally  in  the  tabular  statements,  so  as  to  avoid 
any  appearance  of  invidious  comparisons  between 
the  telescopes  of  different  owners ;  while  at  the 
same  time  they  would  enable  a  comparison  to  be 
(to  a  certain  extent)  made  with  modem  instru- 
ments. Comparative  light-tests  between  different 
specula  would  also  be  valuable.  I  think,  in  con- 
clusion, I  may  venture  to  quote  the  following  from 
a  letter  received  from  our  well-known  contributor, 
Mr.  P.  YaUance— "  I  hope  you  will  succeed  in 
tracing  the  fine  instruments  of  Dollond  and  TuUey, 
and  others  of  the  old  makers,  as  I  believe  the 
readers  of  the  English  Msohanio  would  be 
obliged  for  a  report  on  them."  L.  L.  Zi. 


DOXXBLB  OBJBOT-OLASSBS. 

[19940.]— Pkbhaps  if  "E.  Y.  J."  showed  his 
concave  to  some  optician  other  than  the  maker,  he 
might  learn  whether  his  lens  was  (in  reasonable 
probability)  made  of  the  kind  of  glass  he  ordered, 
it  most  likely  m  fiint-glaas,  for  it  is  not,  I  think, 
usual  to  grind  concaves  of  crown-glass ;  but  opti- 
cians seem  not  always  to  be  able. to  supply  what 
they  profess.  Oat  of  about  two  dozen,  I  have  three 
which  are  not  to  order  or  to  invoice ;  but  it  is 
something  of  a  favour  to  supply  a  lens  of  an  un- 
usual description,  and  I  am  afraid  a  dissatisfied 
customer  tor  small  lenses  would  not  fare  particu- 
larly well. 

I  hope  '*  E.  Y.  J.**  remembered  my  caution  that 
his  eyepiece,  if  used  with  the  concave,  would  very 
possibly  magnify  too  much.  I  thought  it  quite 
enough  as  it  stood  for  most  nights,  and  the  addi- 
tion of  the  oonoave  to  that  power  eyepiece  would 
not,  I  apprehend,  improve  the  definition — probably 
the  reverse. 

Webb  (page  7)  thinks  50  to  the  inch  more  than 
sufficient,  generally,  upon  the  planets  or  moon  ;  if 
this  be  so  with  well-made  expensive  aohromatics, 
how  can  the  confessedly  inferior  construction  of 
the  dialyte,  or  the  old  refractor,  be  expected  (espe- 
cially when  made  by  an  amateur),  to  stand  it  ? 

*<  E.  Y.  J.*8 "  remarks  as  to  construction  of  a 
telescope  agree  with  my  experience.  I,  however, 
used  a  tquare  tube  of  thin  poplar,  and  prefer  at 
least  8ft.  to  10ft.  focus.  Azthur  Hlnde. 


THB  TBLBOTBOSOOPB,  OB  <*SBEINa  BT 
BLBCIBIOITT." 

[19941.]— I HAVB  lately  been  giving  a  good  deal 
of  thoughc  to  this  subject,  of  which  the  following 
apparatus  is  the  result.  As,  however,  there  are 
several  points  in  it  about  which  I  am  somewhat 
doubtfuL  I  ^ould  be  glad  if  any  correspondents 
would  give  me  their  opinions,  and  the  benefit  of 
any  knowledge  which  they  have  bearing  upon  the 
subject. 

In  all  previous  efforts  in  this  direction,  I  believe, 
the  ima^e  of  the  object  to  be  transmitted  ip  pro- 
jected either  upon  a  single  selenium  cell,  which,  by 
Itself  moving,  receives  upon  it  the  successive  por- 
tions of  the  image,  as  in  Bid  well's  apparatus  (see 
VoL  XXX.II1.,  page  180^,  or  upon  a  plate  contain- 
ing a  great  number  of  tmy  selenium  cells,  which  is 
stationary,  each  ceil  in  turn  transmitting  a  current 
corresponding  to  the  portion  of  the  image  which 
ixnpinges  on  it,  as  in  Senlecq's  apparatus  (see  Vol. 
XxX II.,  page  534) .  In  both  of  these  instruments, 
however,  no  actual  image  is  formed  at  the  receiving 
end,  but  merely  a  printed  representation.  Now, 
in  the  following  apparatus,  provided  I  have  made 
no  invalid  assumption,  and  that  the  somewhat 
numerous  practical  difficulties  can  be  overcome 
— an  image  in  light  and  shade  will  be  formed  upon 
a  screen  at  the  receiving  end,  an  exact  counterpart 
of  that  at  the  transmittiog  end;  and,  more  than 
this,  every  chaBge  in  the  image  m  the  transmitter 
wdl  be  faithfully  depicted  upon  the  screen  of  the 
receiver. 

Either  of  the  above  forms  of  transmitter  may  bo 
used.    We  will  suppose,  however,  that  we  use  one 


similar  to  Bidwell^s,  in  which  a  single  selenium  cell, 
by  moving  in  parallel  lines  very  dose  together, 
receives  upon  it,  in  succession,  everjr  portion  of  the 
image  of  the  object  projected  upon  it  oy  a  poweirfnl 
lens.  We  will  now  turn  our  attention  to  the  re- 
ceiver, which  is,  I  believe,  quite  novel.  It  con- 
sists essentially  of  an  ordinary  lantern  to  project 
a  strong  beam  of  light  through  a  pair  of  Nicole 
prisms,  and  also  of  a  pair  of  ordinary  aohromatio 
prisms,  one  placed  vertically  and  the  other  hori- 
zontidly  in  front  of  these,  each  capable  of  turning 
about  its  axis,  and  beyond  these  is  placed  a  screen. 

Suppose  the  NiooFs  prisms  to  be  so  placed  with 
regard  to  each  other  that  the  maximum  amount  of 
lignt  passes  through  them,  then  a  beam  of  light 
from  the  lantern  passes  through  the  two  Nicou, 
next  through  the  vertical  prism,  then  through  the 
horizontal  one,  and  finally  forms  a  small  spot  of 
li^ht  upon  the  screen ;  and  it  is  evident  tiiat,  by 
slightly  turning  the  vertical  prism  about  its  ajds, 
the  spot  of  light  can  be  moved  in  a  horizontal 
direction  along  the  screen,  and  that  by  turning  the 
horizontal  prism  it  can  be  moved  in  a  veracal 
direction.  Hence,  by  combining  the  motions  of 
these  two  prisms,  the  spot  of  light  can  be  brought 
ioto  any  position  whatever  upon  the  screen. 
Moreover,  if  one  of  the  Nicols  be  rotated,  the 
brifhtnesB  of  the  spot  will  gradually  diminiah, 
and,  finally,  wheu  it  has  been  turned  through  an 
angle  of  90°,  altogether  disappears.  Benoe,  by 
this  arrangement,  we  can  vary  the  position  of 
the  spot  oflight  upon  the  screen,  and  augment  Or 
diminish  its  brightness  at  will. 

Let  us  BupfK)se  that  the  selenium  cell  is  at  a 
point  A,  ana  is  moving  along  the  line  A  B ;  also 


that  the  spot  of  light  is  at  the  point  A'  on  the 
screen,  ana  that  the  vertical  prism  is  turned  in  swh 
a  manner  that  the  spot  moves  along  A'  B^ln  tbe 
same  time  that  the  seleniuaa  cell  moves  along  A  B. 

Next,  let' the  selenium  cell  move  along  C  D,  and 
let  the  horizontal  prism  be  so  turned  that  the  spot 
of  light  is  at  0'  when  the  cell  is  at  0,  afad  let  the 
vertical  one  be  turned  as  before  so  tdiat  the  spot 
travels  along  C  D'  in  the  same  time  that  the  cell 
does  along  C  D,  and  so  on,  until  the  cdlhas  passed 
over  the  whole  of  the  image ;  wlien  this  has  been 
accomplished,  the  cell  starting  again  at  A  and  the 
spot  at  A'. 

The  seleoium  cell  forms  pirt  of  a  drcuit  which 
passes  round  an  electro-magnet  at  the  distant 
receiving  station;  this,  by  suitable  mechanism, 
turos  one  of  the  Nicols  through  a  greater  or  less 
angle — ^ia  no  case,  however,  greater  than  90*—  ac- 
cording as  the  current  passiug  round  the  magnet 
is  greater  or  less^  that  is,  according  as  a  greater  or 
less  bright  portion  of  the  image  impinges  on  the 
celL 

Suppose  now  that  the  cell  is  in  absolute  daric- 
ness,  and  that  in  this  case  the  Nicols  are  placed  so 
that  no  light  passes  through  than ;  then  no  spot 
appears  upon  the  receiving  screen,  and  all  is  dark. 
Let  the  ceil  be  now  set  in  motion,  then,  as  it  movee 
into  the  light,  a  stronger  current  passes,  the 
Nicols  are  turned  by  the  magnet,  and  the  spot  of 
light  fidshes  on  the  screen,  moving  synchronously, 
as  above  described,  with  the  selemum  o^ll.  More- 
over, as  the  cell  moves  into  brighter  portions  of 
the  image,  the  Nicol  is  turned  through  a  larger 
angle,  and  the  spot  becomes  correspondingly 
brij<hter,  and  vice  versa  •  so  that  the  spot  not  only 
moves  synchronously  with  the  selenium  cell,  but 
its  brightness  also  varies  as  the  brightness  of  the 
portion  of  the  image  which  the  cell  receives  upon 
It 

If  now  the  selenium  cell  moves  over  the  whole 
image,  and  a^in  reaches  its  first  position  within 
the  time  of  visual  impression,  the  spot  of  light  on 
the  screen  wdl  also  move  over  the  whole  screen 
within  the  time  of  visual  impression,  so  that  the 
impression  of  the  spot  at  the  first  point  will  not 
have  faded  away  uutil  the  whole  screen  has  been 
traversed  and  the  fir^tpoiut  has  again  been  reached. 
In  this  way  an  image  will  be  apparency  produced 
ufon  the  screen  iu  the  same  way  a^  a  whirling 
brand  produ?es  the  impreesion  of  a  continuous  ring 
of  light,  and  by  continuing  the  motion  of  the  ap- 
paratus the  image  will  not  merely  be  momentaiyy 
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bat  may  be  retained  for  any  required  length  of 
me. 

Tbia  completes  the  (fescription  of  the  oatlines  of 
the  apparatus.  I  h%ve  confined  myself  merely  to 
its  prsnciples,  and  have  not  touched  upon  the 
meohaiiism  by  which  the  yarions  motions  of  the 
oeUand  prisma  will  be  prodaced,  for  the  simple 
reason  that  I  have  not,  as  yet,  fully  worked  the?** 
out.  The  motions  required  are  somewhat  inyolved, 
and  the  fact  that  they  must  be  synchronous  and 
haye  a  high  speed  still  further  complicates  the 
mechanism  by  which  they  must  be  produced  ;  but 
here  I  do  not  think  that  any  insurmountable  difiS.- 
oulties  will  be  encountered.  There  are,  howeyer, 
two  points  in  the  principles,  both  of  yital  import- 
inoe,  with  regard  to  which  I  should  be  particularly 
glad  to  haye  the  opinions  of  others.  Firstly,  the 
selenium  cell  must  move  at  a  yery  rspid  rate.  Do 
the  changes  in  the  resistance  of  the  cell  take  place 
with  sufficient  rapidity  to  admit  of  this  ?  Secondly : 
Supposing  this  to  be  the  case,  are  these  changes  in 
the  resistance  great  enough  to  produce  such  a 
change  in  the  current  as  to  produce  a  correspond- 
ingohange  in  the  position  of  the  Nicol's  prism  ? 
That  is  to  say,  is  the  difference  in  the  strengths  of 
the  currents  when  the  cell  is  in  absolute  darkness, 
and  when  it  is  illuminated  by  the  maximum  amount 
of  b'ght,  great  enough  to  rotate  the  Nicols  throujgb 
90*',  mecbaniNn  bemg  used  to  effect  this  wbicb 
magnifies  as  much  as  possible  the  moyements  of  the 
armature  of  the  electro- magnet  ?  The  first  diffi- 
culty could,  I  tldnk,  be  oyercome  by  usinK  a  trans- 
mitter of  a  form  somewhat  Bimilar  to  M.  S<'nUc<}'s, 
which  has  been  mentioned  aboye.  The  description 
of  this,  howeyer,  I  must,  I  think,  defer  to  another 
letter,  as  I  fear  I  shall  be  trespassing  too  much  on 
yaluable  space.  W.  L. 

K  OANCBI. 

[19942.]— Thanks  to  Mr.  C.  Gaudibert  for  his 
interesting  obseryations  on  ^  Oancri  (letter  19888). 

On  the  lit  of  April  last,  when  testins  a  12iin 
mirror,  ground  and  figured  for  me  by  Marsdfu,  I 
turned  It  on  this  star,  and  with  full  aperture 
and  powers  of  400,  diyided  as  in  my  diagram.    ] 


was  struck  by  the  position  angle  of  AB.  Webb, 
in  his  new  edition  of  **  Celestial  Objects,*'  siyes  it 
lOS""  in  1877;  and  so  also  do  Croesiey  and  Gledhill. 
Judging  from  the  appearance  of  the  group,  I  would 
be  inclined  to  say  tne  angle  must  be  now  about  80^ 
or  l-ss  Of  late  years  it  has  been  decreasing,  snd 
it  would  be  interesting  to  knew  at  what  rate,  an 
the  p«-riodio  time  is  yariously  given  by  different, 
observers.  Will  Mr.  Qaudibert  kindly  look  again 
at  this  sUr,  and  note  the  position  angle  of  ite  com- 
ponents, and  say  also  what  power  he  uses  in  diyid- 
inff  it  with  5^in.  aperture  ? 
JDroylsden  Bectery,  April  8th.  8.  Mllla. 

PLATimrK  ELBOTBIO  LiaHT. 

[19913.]— AxoNoeT  the  many  ideas  which  are 
now  occupying  the  public  atteution  on  the  new 
light,  I  have  yenfured  to  forward  mine.  We  an* 
now  told  that  carbon  gives  out  in  a  short  time. 
Platbum  is  eyer;  thing  which  could  be  desired,  bu^ 
melts  if  the  cut  rent  becomes  exce«6iye.  To  obyiate 
this  difficulty,  I  lu'opose  to  use  talc  as  a  medium 
of  protection,  which  (if  I  mistake  not)  redste  a 
neat  heat,  where  glass  would  be  inadmissible. 
Fig.  1,  BB,  represents  two  brass  castings  separated 
b^  an  insulatmg  ma'erial,  as  t's  also  the  ceiling. 
The  bindiag  screws  are  seen  jubt  below  the  screws 
which  fasten  to  the  ceiling.  A  bolt  passes  (in- 
sulated) right  through  the  middle  to  unite  the 
castings.  The  recess  below  is  to  be  filled  with 
caldned  magnesia,  or  lime  compressed  w^ll  to- 
gether, making  all  a  flat  surface.  A  thin  piece  of 
platinum,  same  sim,  is  laid  on  this  surface,  and 
oyer  that  a  piece  of  talc,  same  size,  and  then  the 
cap,  Fig.  2,  IS  put  on  and  screwed  up  tight,  means, 
of  course,  being  applied  for  insulation  and  making 


airtight.    The  cap  is  shown  in  section  in  Fig.  1,  in 
order  that  the  layers  of  platinum  and  talc  may  be 
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seen.  The  terminals  are  put  in  the  holes  aboye 
B  B,  and  screwed  up.  Then  all  is  ready  for  the 
current. 

Here,  if  the  |>latinum  happens  to  melt,  it  does 
not  matter,  and  its  resistance  to  oxygen  being  also 
yeiy  great,  its  durability  may  be  expected  to  be 
everlasting;  and  again,  no  space  being  left  for  air 
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or  other  gases,  there  is  no  need  for  the  troublesome 
exhausting  process.  Should  the  talc  not  be  v^ry 
lasting,  it  may  easily  be  replact^d  by  pieces  of  the 
size  kept  ready  for  use  (cbesply).  As  the  figures 
are  only  given  to  furuish  the  method  of  carrying 
out  the  idea,  possibly  better  details  might  be  con- 
trived, which  may  be  left  to  the  experienced 
electrician,  as  also  the  size  and  thickness  of  the 
platinum,  the  insulation,  and  other  deUils  of 
dimrnsions,  &o. 
Barry-road,  S.E.  J.  H.  Knzley. 

DTNAKO  MACHINES. 

[19914.]~lN  letter  19882  "  Conrad**  describes  a 
new  dvnamo-electrio  machine  of  his  own  design, 
and  though  perhaps  in  some  ways  iop^enious,  it 
would,  I  fear,  in  practice  torn  out  very  ineffective. 
I  do  not  say  it  would  produce  no  current,  for  oer- 
teiiily  it  would;  but  for  the  same  wt-ight  of 
marhine  and  speed  of  revolution  it  could  never 
approach  the  Gramme  or  Brush.  In  the  first  place, 
**  Conrad  "  falls  into  a  mistiJ[e  with  regard  to  the 
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use  of  the  iron  in  the  armatures  of  both  Gramme 
and  Brush.  Instead  of  ifs  b«^iug  of  little  use  in 
these  machines,  they  would.  i%ithout  the  iron,  pro- 
duce practically  no  currf^nt  at  all,  and  for  the 
following  reasons.    The  general  rule  gqyeming  the 


induction  of  currents  by  msgnets  is  as  followt: 
When  any  chsoge  is  made  in  the  number  of  lines 
of  (magnetic)  force  cutting  the  area  inclosed  by  § 
dosed  circuit,  a  current  will  be  icdaced  in  the 
circuit,  and  the  electromotive  force  piodiubg 
such  current  is  in  direct  ratio  to  the  number  (3 
lines  added  or  subtracted  in  unit  time.  Lines  of 
force  must,  therefore,  pasa  through  the  centre  of 
the  coils.  Suppose,  in  the  Gramme  machine,  there 
were  no  iron  in  the  core  of  the  coils,  the  lines  of 
force  would  nearly  all  pass  straight  from  onepds 
to  the  other,  as  shown  (.Fig.  1),  and  would  out  but 
few  coils ;  with  iron  the  magnetic  field  is  spread 
out,  and  the  lines  of  force  are  led  round  throuffh 
the  coils  something  as  shown  (Fig.  2^.  Thusnei^ 
all  the  lines  of  force  are  utilised,  whilst  without 
iron  very  few  are  of  use. 

Similarly,  in  the  Brush  machine  the  lines  go 
round  the  armature  from  one  pole  to  the  other; 
without  iron  they  would  go  straight  across  through 
the  axle  of  madiine.  When  the  bobbins  of  the 
Brush  machine  are  directly  betiveen  the  poles,  no 
lines  of  force  cut  them ;  as  they  pass  on,  lines  are 
added,  till  when  at  the  highest  or  lowest  point  of 
the  machine  they  are  at  a  maximum.  Then  they 
decrease,  the  change  being  accompanied  by  re- 
versal of  current. 

Now,  in  "  Conrad's  *'  machine  the  iron  is,  in- 
deed, of  little  value,  for  in  any  case  the  lines  would 
go  direct  across  from  the  north  to  the  south  pole, 
and  the  iron  does  little  to  concentrate  or  lead  than 
through  the  bobbins. 

Again,  since  the  electromotiye  force  is  propor- 
tional to  the  number  of  lines  added  or  subtracted 
in  unit  time,  our  aim  should  be  to  add  or  subtract 
as  many  per  revolution  as  is  possible.  In 
**  Courage "  machine,  in  eyery  position  of  the 
armature  a  certain  number  of  lines  are  pasdng 
through  the  coils.  These  are  added  to  until  the 
coils  pass  tiie  strongest  part  of  the  field ;  thsy  sie 
then  subtracted,  and  so  on.  Since  adding  mss 
coming  from  a  north  pole  is  the  same  as  subtract- 
ing lines  coming  from  a  south  pole,  we  should,  had 
a  reversal  taken  place,  have  added  and  subtracted 
just  twice  as  many  lines  of  force  in  a  revolution, 
and  have  had  twice  as  much  electromotive  fores, 
which  would  have  given  twice  as  much  current. 
Since,  in  ** Conrad's"  machine,  the  number  ol 
lines  cutting  the  coils  is  never  zero,  some  part  of 
the  magnetic  field  is  never  utilised— namely,  those 
lines  cutting  the  coils  in  the  weakest  part. 

** Conrad"  had  much  better  remove  the  cores 
from  the  bobbins,  and  haye  reversals  of  magnetic 
polarity,  than  keep  the  cores  and  haye  no  such 
reyersal. 

In  conclusion,  I  hope  **  Conrad  **  will  not  think 
this  letter  written  to  pick  him  to  pieces ;  my  only 
wish  Is  to  point  out  his  errcr.  I«L  B.  A. 

HABMONIUOC    BLOWINO— 
VBLOOIPEDSS. 

[19945.]— The  object  of  accompanying  drawings 
together  with  explanations,  is  to  make  plain  m 
dear  the  proper  method  of  blowing,  and  also  to 
describe  l^e  method  of  constructing  a  simple  ^• 
paratus,  which  being  practised  upon  by  a  student, 
is  so  contrived  that  it  must  work  in  the  way  de- 
scribed, as  the  proper  method,  which  he  will  thni 
be  teught,  as  it  were,  in  spite  of  himself. 

I  remember,  30  years^  since,  ^ractiaing  for  a 
whole  day,  and  succeeded  in  attaining  to  the  proper 
method,  and  it  has  ever  since  been  quite  eaar  to  ds. 
I  was  lately  looking  into  an  instruction  book  issued 
by  a  good  firm,  but  found  that  the  directions  were 
not  as  clear  as  desirable  for  beginners,  though 
rather  lengthy.  I  think  it  would  haye  been  betto', 
merely  to  have  said  that  one  foot  should  begin 
pressure  before  the  other  had  done,  and  that  in 
order  to  allow  time  for  this,  each  foot  in  iU  tun 
should  be  quickly  lifted  up,  and  oomm6noeyr<ufi«a^y 
again. 

I  will  now  give  my  yersion  of  the  proper  method, 
introductory  to  the  description  of  the  apparatus, 
Figs.  4,  and  5,  which  is  based  on  thii  prinople. 

The  travel  of  the  footboards  is  divided  into  three 
parte  for  explanatory  purposes.  In  Fig.  1,  one  of 
the  footbosrds,  A  C,  is  pressed  down,  two- thirds 
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ready  for  the  stert.  Fig.  2  shows,  then,  that  boards 
A  B  and  A  C  have  each  travelled  a  third  part 
Fiff.  3  shows  that  A  B    has  further  travelled  the 


middle  third,  while  in  the  mvm  time  A  C  has  (by 
Quickly  lifting  the  foot),  travelled  back  the  whole 
distance  ready   for  another  start;  and    obeerye, 


now,  the  boards  in  Fig.  3  agree  in  poeitioa  with 
Fig.  1.  Hence  repetition  is  all  that  ia  recpixred. 


Afbil21,  1882. 
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P!g.  6  and  4  is  tho  apparatus  referred  to.  Fig. 
5  BhowB,  in  section,  two  ciroalar  plates,  into  which 
ii  firmly  keyed  a  short  axle,  rotating  on  an  upright 
itaadard,  passing  up  between  the  plates,  and 
ftfteoed  down  upon  the  middle  of  the  foundation 


pins,  D  E,  are 
the  connecting 


board,  which  is  12in.  square.    The 

diametrically  opposite,  and  carry 

lods  (not  shown  here),  the  other  ends  of  which  are 

at  the  side  of  the  end  ef  footboards.    The  fronts  of 

the  footboards  are   hinged   to    the    foundation 

board. 

In  Fig.  4,  the  pins  project  from  the  detted  oirole. 
The  hoaraa  and  connecting  rods  are  each  shown  in 
2  positions.  Thus,  A  B  D  is  in  its  lowest  position, 
aod  at  the  dead  point,  bat  obaerre  ACE  (the 
other  board)  ia  in  a  good  position  for  work  to  carry 


^/ 


of  its  edges  out  into  teeth,  whose  distance  apart  is 
the  same  as  that  of  the  threads  upon  the  screw. 
In  order  that  the  plate  may  receive  equal  and  uni- 
form motion,  the  pitch  of  the  screw  must  he  in- 
▼ariabie  throughout  its  length,  since  the  whole 
number  of  threads  ia  eugaged  at  once.    Fig.  10 


Eint  E  round  to  E*,  during  which  time  A  B  will 
Te  been  carried  right  up,  as  at  A  B';  but  here, 
vutioular  attention  in  required  to  the  position  of 
ns  oonneeting-rod  B'  IX,  which  is  not  seen,  being 
in  a  line  with  its  footboard.  But  here,  a^ain,  is 
the  other  dead  point;  and  observe,  aigain,  the 
position  of  A  CT  E',  which  also  has  a  good  purchase 
tod  arriTea  at  its  lowest  position,  and  we  proceed 
Si  before. 

The  plates  spoken  of  are  used  instead  of  cranks, 
in  eider,  by  their  weight,  to  get  a  momentum. 

It  hariii^  been  here  shown  that,  by  the  adoption  of 
fUs  principle,  no  hindrances  arise  frem  dead 
pobts,  ita  applicability  to  many  other  oases  is  evi- 
dsnl.  Bat  I  now  call  attention  to  theadvantsge 
which  may  be  derived  from  its  adaptation  to 
vdodpedea.  On  level  roads,  the  momentum  is  suffi- 
eisat  to  make  the  cranks  pass  the  dead  points ;  but 
oa  a  rise,  thia  is  generally  not  so,  and  the  rider  has 
to  dismount,  ana  (like  *'  the  old  man  and  his  ass  ") 
become  the  steed.  But,  adapting  the  principle  of 
ibis  invention,  we  have  ween  that  one  crank  would 
slways  be  in  a  position  for  work,  and  so,  to  dis- 
Bomit  woald  m  unnecessary. 

I  omitted  to  say,  that  space  should  be  left  be- 
tween the  footboards,  fer  Fig.  6  and  connecting- 
rods,  which  would  then  admit  of  the  boards  being 
about  4|in.  wide,  and  these  should  be  helped  to 
(iae  by  a  spiral  spring  underneath  (to  prevent  lag- 
King),  as  IS  done  with  the  ordinary  xeed-bellows. 
Ia  all  adaptations  this  help  (modified  to  suity, 
ihould  be  applied.  Fig.  4  is  represented  by  lines 
onlv,  ia  order  that  the  measurements  may  be  better 
anderstood,  and  the  scale  is  l-6th,  or  &i.  to  the 
foot. 

Bany-road,  SB.  J.  H.  Huxley. 
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DIVIDING 
Part  III. 

Bnflrine  for  Dividing 
litnea. 

[19946.}  — In  this    machine  a  screw  is  used  i> 
give  motum  to  a  rectangular  plate,  which  has  one 
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Straight 


represents  a  plan  of  the  apparatus  for  cutting  a 
screw  of  invariable  pitch.  A  is  a  strong  circular 
plate  of  brws,  having  its  edge  ratched  as  described 
m  the  account  of  the  circular  dividing  enaine ;  on 
its  centre  is  firmly  fixed  the  pulley  B  by  four 
icrewB,  having  a  groove  tumea  in  its  cylindrical 
part  perfectly  concentric  with  the  plate  A.  E 
represents  an  endless  screw  which  gives  motion  to 
the  plate  A.  F  is  a  circular  divided  small  plate,  or 
micrometer  head,  which  may  be  turned  with  or 
without  the  endless  screw ;  and  on  the  other  end 
of  this  screw  arbor  is  a  large  pinion  a,  with 
bevelled  teeth  on  its  edge,  together  with  a  winch 
X  to  turn  it  by.  G  is  a  triangular  bar  of  steel, 
which  passes  over  the  circular  plate  A,  and  is 
firmly  fixed  to  the  frame  of  the  en^^e  at  H  and 
I:  &  is  a  piece  of  steel  forming  the  arbor 
of  the  screw  mtended  to  be  cu^  having  a  wheel  L 
on  one  end,  acting  with  the  pinion  a.  M  and  N 
are  two  strong  pieces  of  brass,  in  which  the  arbor 
turns,  and  are  firmly  fixed  to  the  bar  G.  0  is  a 
piece  of  brass  that  tlides  on  G,  the  two  extremities 
of  which  are  made  to  fit  the  bar.  Near  one  end  of 
O  ii  an  angular  groove  q,  that  holds  the  tool,  by 
which  the  threads  are  cut,  and  is  pointed  with 
diamond,  in  order  to  cut  the  steel  after  it  is  har- 
dened and  tempered ;  the  cock  w  serves  to  fasten 
the  tool,  which  may  be  sAt  to  taka  proper  hold  on 
the  steel  by  turuiug  the  finger- screw  »,  and  is  fixed 
there  by  the  screw  v. 

To  make  a  perfect  screw,  it  is  only  required  to 
give  the  point  that  cuts  the  threads  a  uniform 
motion  parallel  to  itself,  and  also  to  the  axis  of  the 
intended  screw ;  and  that  this  motion  may  be  pro- 
portioned to  the  revolutions  of  the  intended  screw, 
as  the  number  of  threads  may  require.  To  effect 
this,  a  pieoe  of  tempered  steel  f,  exactly  of  the 
same  thickness  throughout,  is  fastened  to  the  elide 
O  at  r.  the  other  end  of  the  spring  being  fastened  to 
thepull^  B  in  the  groove ;  now  while  the  oirole  A 
with  the  pulley  is  tamed  round  its  oentre,  by 
turning  the  endless  screw  to  the  right  the  spring  t 
draws  the  slider  O  with  the  attached  cutter  q  alons 
the  triangular  bar;  at  the  same  time  the  stetf 
arbor  K  of  the  screw  to  be  cut  revolves  by  means 
of  the  communieation  of  its  wheel  L  with  the 
revolving  pinion  a. 

The  screw  E  nf  the  circular  plate  has  20  threads 
per  inch  ;  therefore,  if  the  u umber  of  teeth  on  the 
pinion  a  be  to  the  number  in  the  wheel  L  as  the 
number  of  teeth  on  the  droular  plate  A  is  to  the 
nomber  of  20ths  of  an  inch  round  the  oiroum 
ference  of  B,  allowing  for  part  of  the  thickness  of 
the  spring,  the  spaces  between  each  of  the  threads 
of  the  screw  to  be  cut  will  be  also  20ths  of  an  inch. 
The  size  of  the  pullev  B  was  determmed  thus : 
the  endless  screw  B  being  disengaged  fh>m  the 
plate  A,  the  slider  O  was  drawn  back  till  the  end 
of  it  came  nearly  to  the  pieoe  M ;  the  endless  screw 
was  again  engaged  in  the  plate  A ;  then,  having 
two  ver^r  small  dots  on  the  slide  O,  set  off  paiall^ 
to  one  side,  at  exactly  6in.  apart,  the  slider  was 
moved  by  tnmine  E  till  one  of  its  dots  was 
bisected  by  a  small  silver  wire,  fixed  across  a  hole 
made  in  a  thin  pieoe  of  brass,  fast  to  the  pieoe  N ; 
then,  O  on  the  micrometer  head  F  being  put  to  the 
index  without  moving  the  screw,  the  pulley  was 
tried  and  reduced,  till  just  600  revolutions  of  the 
screw  B  brought  the  second  dot  te  be  exactly 
bisected  by  the  fixed  wire.  These  bisections  were 
examined  by  a  lens  of  iin.  focus,  that  was  fixed 
perpendicularly  over  the  wire." 

It  is  unnecessary  to  give  a  full  aoooant  of  the 
machine  for  cutting  divisions  on  straight  lines.  It 
ooosists  essentially  of  a  rectangular  brass  plate, 
moving  easily,  but  without  shake,  on  the  top  of  a 
rigid  iron  frame.  The  teeth  on  the  edge  of  the 
plate,  and  the  threads   on  the  screw,  are  each 


l-20in.  pitch ;  on  the  screw  arbor  is  a  micrometer 
head,  divided  into  50  parts,  each  of  which  is  sub- 
divided bv  a  vernier  in  five  parts,  so  that  the 
motion  ox  the  screw,  equal  to  l-6000in.,  may  be 
read.  A  tracing  or  cuttinff-frame  is  arranged  m  a 
manner  similar  to  that  on  me  circular  engine ;  but 
as  the  cuts  are  not  always  reouired  to  be  square  to 
the  edge  of  the  plate,  it  is  maae  to  turn  on  a  centre, 
so  that  the  lines  may  be  traced  at  any  deaixea 
auf  e. 

**  When  lines  are  to  be  divided  by  divisions  not 
commensurable  with  English  inches,  which  eon* 
stitute  the  scale,  the  line  xo  be  divided  may  be  laid 
down,  not  parallel  to  the  plate,  but  obh'quely,  so 
as  to  make  any  angle  with  H,  or  become  the 
hypotenuse  of  a  right-angled  triangle ;  which  line 
shall,  by  calculation,  be  to  the  base  as  the  denomi- 
nation of  measure,  when  longer,  is  to  the  English 
inch— that  is,  as  the  secant  te  the  radius,  provided 
the  lines  are  traced  square  to  the  side  of  ihe  plate ; 
but  if  square  to  the  line  to  be  divided,  then  the 
divisions  on  that  line  wiU  be  shorter  than  they 
would  be  on  a  parallel  line  of  the  plate,  in 
the  proportion  of  the  cosine  of  the  angle 
of  inclination  to  the  radius.  In  order  to 
adjust  the  indination  of  the  ruler,  two  sec- 
toral portions  of  a  circle  are  laid  down  at  one  end 
of  the  movable  plate ;  the  outer  one  divided  into 
degrees,  numbered  from  1  to  9,  and  subdivided  to 
10  minutes,  and  the  inner  in  the  proportion  of 
cosines  to  radius  10,000;  and  its  divisions  num- 
bered 10,  20,  and  to  140.  The  use  of  this  eon- 
trivance  will  be  best  understood  by  an  example ; 
for  instance,  if  a  line  of  9  999- 1000  were  to  be 
divided  in  the  same  number  of  divisions,  and  in 
the  same  manner,  as  if  it  were  lOin.  long ;  put  the 
ruler  to  the  cutting  frame,  and  move  theapparalna 
till  the  edge  of  the  ruler  outs  the  centnl  point 
and  first  diviuon  0  of  the  inner  sector ;  then  screw 
the  ruler  fast  to  the  plate,  and  when  it  has  moved 
lOin.  in  its  own  direction  the  whole  length  of 
the  diviuons  on  the  line  divided,  will  be  oidy 
9  999-lOOOin.,  but  the  divided  spaces  wiU  be 
respectively  equal  among  themselves." 

The  contrivance  for  regulating  the  angular 
motion  of  the  screw  is  worthy  of  notice. 

'*  Besides  the  micrometer  head  already  named, 
the  arbor  of  the  dividing  screws,  whioh  has  its 
thread  similar  to  those  of  the  notched  ratchinff 
screw,  has  at  its  opposite  end  two  sets  of  ratched 
wheels:  one  set  for  turning  the  screw,  and  the 
other  set  for  stopping  it  at  the  proper  times.  These 


sets  &re  each  composed  of  three  wheelf,  of  whieh 
one  has  32  teeth,  Uie  second  48,  and  the  third  50, 
which  afford  the  means  of  subdividing  the  inah 
into  spaces  of  different  denominations;  those 
wheels  used  in  stopping  the  screw  are  ratched  with 
teeth  pointing  in  a  contrary  direction  to  those  for 
putting  it  in  motion.  I  (Fig.  11)  represents  a 
ovlindcor  of  brass,  having  on  one  end  two  steel 
rmgs  a  and  b,  with  their  contiguous  edges  cut  into 
ratched  teeth  in  contrary  diiictions,  so  as  to  fit 
eaoh  other ;  on  one  of  these  rings  is  an  index,  and 
the  other  has  its  teeth  numbered  10, 20  and  to  50 ;  the 
other  end  of  the  cylinder  is  made  hollow,  and  con** 
tains  one  of  the  sets  of  ratched-wheels  already 
named.  There  are  two  slits  opposite  each  other^ 
pierced  through  the  hollow  part  of  the  cylinder  W» 
m  each  of  which  is  a  dick,  turning  en  an  axis, 
and  pressed  into  the  teeth  of  the  ratched- 
wheels  bv  a  small  spring;  these  clicks  may 
be  moved  along  their  axis  so  as  to  catch  in 
any  one  of  the  three  ratched  wheels,  and  may  be 
fastened  by  a  small  tightening  sere  w,«.  The  cylinder 
I,  with  the  dicks,  turns  on  a  sted  axis  attached 
to  the  pieoe  K,  in  a  Hue  with  the  axis  of  the  endless 
screw.  Motion  is  given  to  the  cylinder  bv  a  piece 
of  catgut,  one  end  of  which  is  fastened  to  the 
ring  b ,  and  the  other,  after  passing  four  or  five 
times  round  the  cylinder,  is  lastenM  to  a  treadle. 
On  the  treadle  being  depreesed,  the  dicks  $  oateh 
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««fti  cT^fttest  tsftrMitM^  wImW  work 


TW 


^  ibi  %Wlfc  >r  m%  nf  iln  n%ikt\  r!"-**,  "■^^'^ 

m^^mk  U  t)MM«*  tfaMttapinUtpiiiigit 

T     r^  ^^  twndU  to  its 

i|ttM«,ite«l  bar. 

Ii  work  in  steel 

ithraedifferaQt 

f,  lisB  fia  tlie  intenral 

of  1l»  mnm%  and  passes 

«ieiHW!t-fo«aait:  it  is  kspt  ia  the  threads  by  a 

«  «Bi  tte  pieee  f ,  attaebed  to  the 

fti  bsMtt  fMliMd  to  the  bar  Y  by  a 

«SMi  oiUm  crloider  I  moYes  V  in  a 

The  «pper  end  of  /  is 

A  IMNK,  whieh  Baj  be  est  to  caioh 

i  of  any  of  the  imtehet-wheals,  and 

d  IdY  h^  a  eDreWf  t.     Near  the 

of  tho  bar  IB  a  slop  pieee,  j\  which 

I  ia   any  psailioa    by  the    screw  s. 

eiwino  u  «sed,  the  treadto  is  pressed 

nsthe  crhnder  I.   In  the 

s  piece  (  BOTSB  sOong  the  thread. 

tS  a  ibed  r  oa  tiie  eytusd«,  sfrikinc  on  the  top  of 

tpseeef,  beads  tho  spdajr  «,  until  that 


OBf.  By  buiitinft  this  spring,  the  sqq 
led  a  little  oa  its  axis,  and  polls  the  hook 
itiheiealheathatachesB;  thwi,  tho  treadle 
f  Tfifaisi.  the  spiral  spring  tuns  back  the 
,  till  the  pseoe  >  is  bro^hl  under  the  stop 
J  k.  The  parts  of  a  roTolution 
by  setting  tho  number  reqoired  on 
ng  i  to  the  index  on  the  fixed  ring  a. 
ieftfcstn<beiisaus  to  flip  motion  of  I'lQQOth 
s  inch  in  the  plato^  and  the  number  of  rero- 
■s,  oMh  of  whiehmores  the  plate  1.20th  of 
■ch,  is  r^gnlated  by  setting  tho  piece  J  on  the 
Orderio  VitaL 


BVXLET*8  OAIiOXTLATIHO  XAOHINB. 

[1/147-]— I  soocK  Mr.  Battenhaw*8  obserra- 
tsoM  ^iirj>JQ)  on  tho  cakiolsting  machine  (19834), 
wkkk  for  osdinary  use  has  a  soue  not  greatly  dif • 
ising  in  tho  rixs  of  its  dtriuons ;  bat  obserye  the 
ibdo^rale  with  its  last  dirision  about  one  seren* 
tkih  ^e  azo  of  its  fUit  dirision  (taking  the  soale 
no  100; ;  hero  it  is  evident  that,  in  order  to  invert  all 
On  subdirisiaaa,  the  scale  must  be  considerably 
kaftheaed :  hence  thonow  machine,  which  has  also 
this  ndvaatsgOy  that  the  angle  made  by  the  arms 
flcnrss  as  a  pointer  for  reading  the  answer. 

J.  fi.  fi. 


MXDICAL  BBPUBS. 

[10948.1-BHKncAnsic  (46610).— "QaerUt"  is 
Bsobablr  not  suffering  fiom  common  rheamatism ; 
"Wt  ibe'may  safely  toy  10  grain  doses  of  salicylic 
need  (in  place  of  salicylate  of  soda)  three  times  a 
day  for  a  time.  Yegetarianism  also  will  be  a  safe 
experiment,  but  not  to  the  extent  of  avoiding 
muk,  nulsBB  she  bo  corpulent.  Tho  Turkish,  or 
Taoour,  or  warm  bath  may  safely  be  poshed  and 
faUy  tried ;  but  aToid  rstrhfng  cold  afterwards. 
i^obahly  the  patient  needs  more  accurate  dia^osis 
as  to  whether  any  nervous  or  blood  affection  is  pre- 
sent,  and  if  so,  properly  adapted  constitutional 
treatment  may  be  required.  Wear  flannel,  aToid 
damp  hooaes,  and  damp  cttmatos  and  night  air, 
capfCJally  after  hot,  badly  rentilated  rooms. 

James  Bdmnndo,  X  D. 

(^taftoa-street,  Bond-street. 


In  Chili,  and  e^eciaOy 
ath,    where   Oe 


In  the  evont  of  anyone  making  the  attempt,  I 
doubt  if  honey  alone  would  prove  a  proper  food 
on  their  revival,  as  in  Chili,  and  in  the  tropics,  the 
majority  of  humming-birds,  whose  skins  I  pre- 
served, had  insects  in  their  stomachs. 

The  Chilian  spemes  would  certainly  aoolimatiso 
in  Madeira,  or  posribly  even  in  Jersey. 

AprU  13th.  B. 

T7NIVSB8AL  CI7TTBB. 

[19950.  J— NonozNO  the  description  of  universal 
cutter  by  ••  P.  W.  G.."  letter  19908,  I  trust  the 
author  will  allow  me  to  say  a  few  words  relative 
to  it.  In  the  first  place,  I  can  only  say  that  it  is  a 
very  good  instrument ;  but  at  the  same  time  it  is 
important  that  it  should  at  times  be  capable  of 
bemg  set  to  any  ao^le,  simply  because,  when  being 
used  for  cutting  spirals,  the  tool  should  be  set  to 
the  pitch  of  the  spiral  being  out.  I  can  see  no 
reason  why  this  instrument  cannot  be  made  to  do 
so.  With  regard  to  the  geometric  staircase,  our 
oorrespondent  will  find  that  the  pattern  he 
describes  is  totally  different  from  that  cut  with 
the  eccentric  chuck,  March  3rd,  and  that  cut  by 
"F.  W.  G."  is  what  is  oaUed  the  basket  pattern, 
and  the  result  of  the  variation  in  divisioa  will,  as 
stated,  give  a  spiral  appearance  to  the  work. 

J.  K.  Bvana. 


HIBBBBATIOV  OF  ABIMAUi. 

[lf&49.3-THB  author  of  the  article  on  ••Hiber- 
oatimi,"  repriated  in  the  Evoliib  Mscaunc  of 
7th  inst.,  doco  not  mention  any  instance  of  hiber- 
aatkn  of  birds ;  but  as  one  such  instance  has  come 
to  my  knowledge,  it  may  interest  your  readers  to 
kearof  it 

s  the  forests  in  the 
is  very  moist,  and 
■anv  specisa  of  the  trcee  flower  very  abon- 
daatly,  th«a  is  found  at  least  one  species  of 
hasuiing-bisd  which,  in  the  eariiest  spnng,  may 
be  seen  hovering  about  the  flowers  almost  as  high 
np  the  mountain  sides  as  the  snow,  and  one  of  our 
aarveyon  iriio  obeerved  them  supposed  they 
ariirTated  frooi  warmo' rogioBS,  though  tbeir  powers 
€d  flight  seemed  not  equal  to  the  distance. 

Having  bosa  levend  yean  on  the  coast  of  Chill, 
and  often  mado  inquirisa  aa  to  the  migration  of 
theoe  little  birds,  I  was  told  by  a  fiiend  at  Port 
Moott  that  ho  had  fnouently  seen  them  in  the 
vialsr  in  boOow  tress  hibenating ;  that  if  brought 
into  the  house  they  revived,  bat  again  became  ovld 
smd  stiff. 

The  fact  of  their  paaang  tho  winters  in  this  con- 
ditioa  was  spoksa  of  by  otheis  as  well  known,  aod 
evea  at  Yalparaiso,  where  there  is  very  little  cold, 
annthfT  of  mv  iriendt  told  mo  his  servant  had 
found  oao  in  that  state  on  the  branch  of  a  tree  and 
had  brought  it  in  to  him. 

The  information  which  thus  came  to  my  know- 
ledge eonviaoed  me  that  the  humming- birds  in 
that  country  do  not  migrate,  bat  Libera  ate,  and 
that  they  might,  with  very  little  difficulty,  be 
brought  to  England  if  k^  in  a  cool  pUce. 


LATHB8  AND  LATHB-MAKIKa. 

[I9961.]-Iv  a  letter  (19819)  under  this  head  on 
page  35,  '*  Scorpio  "  says  he  would  like  to  know 
how  screws  were  produced  in  the  earlier  period  of 
mechanical  engineering. 

In  <*  Holt£apffel*s  Turning  and  Mechanical 
Manipulation,*'  Yol.  II.,  chap.  26,  he  will  find  a 
good  deal  of  information  on  the  originating  of 
screws,  and  in  the  footnotes  there  are  references  to 
several  works  on  the  subject. 

"  Orderic  Yital,"  in  a  letter  (19818)  on  same  page, 
makes  a  very  practical  remark  in  saying  that  Mr. 
Bvans  would  add  very  n^ch  to  the  value  of  his 
papers  if  he  would  give  such  data  as  would  enable 
a  workman  or  amateur  to  construct  the  various 
apparatus  he  describes  so  well,  and  to  make  the 
various  parts  of  proper  dimensions. 

Of  courae  these  appliances  will  vary  in  size  very 
much  accordiu^  to  tne  lathe  for  wnioh  they  are 
intended:  but  if  the  various  apparatus,  chucks, 
cutters.  &o.,  were  described  for  some  particular 
size  of  lathe,  say  one  of  6in.  centre,  amateurs  eould 
then  construct  the  tools  lighter  or  heavier  in  pro- 
portion to  their  requirements.  When  dramngs  are 
given  might  they  not  be  made  to  scale  ?  This  alone 
would  be  a  great  assistance,  and  would  be  a  guide 
by  which  to  proportion  the  different  parts  cf  any 
apparatus.  There  is  ndthing  more  unsatisfactory 
than  to  waste  time  and  material  in  making  a  tool 
and  to  find  that  it  is  too  heavy  and  clumsy  or  too 
light  and  inclined  to  vibrate  and  make  bad  work. 

The  proper  proportioning  of  various  parts  is  a 
thing  that  amateurs  can  hardly  be  expected  to  know 
a  great  deal  about. 

On  page  11,  **  F.  W.  G."  describes  a  very  simple 
and  apparently  efficient  eccentric  cutter  and  drilling 
instrument ;  but  if  he  had  given  us  the  result  of  his 
experience  as  to  the  most  suitable  dimensions  for 
the  different  parts  of  the  cutter,  it  would  have  been 
a  great  help  to  amateurs  wishing  to  make  one  for 
themselves. 

The  same  remarks  apply  to  his  letter  on  the 
combined  eccentric  and  ellipse  chuck  on  page  55. 
The  description  and  illustrations  show  very  clearly 
what  an  ellipse-chuck  is  like,  but  it  would  be 
difficult  to  form  an  idea  of  the  relative  sizes  of  the 
various  parts  unless  one  had  seme  knowledge  of 
the  style  of  chuck. 

If  **F.  W.  G.**  had  given  the  dimensions  of  the 
body  or  face-plate  of  the  chuck,  and  also  all 
particulars  of  the  ring  and  the  bolts  that  work  the 
slide,  it  would  have  been  a  great  assistance  to  many 
amateurs. 

He  describes  a  simple  and  excellent  form  of 
"  fly -cutter  *'  on  page  iOH,  and  here  he  has  marked 
some'of  the  sizos. 

The  wheel-cuttiog  frame  described  on  page  127 
Im  a  very  simple  and  most  useful  tool. 

With'  reference  to  the  plan  for  cutting  worm 
wheels,  I  have  tried  the  following  method  with 
some  success,  and  though  it  is  not  a  very  mechanic&l 
way  of  doing  work  it  requires  no  apparatus,  and 
can  be  tried  by  any  one  having  a  slide-rest  :— 

Tho  wheel  must  be  turned  with  a  semicircular 
groove.  In  the  tool-holder  of  the  slide-rest  fix  a 
piece  of  iron  about  Cin.  long,  and  Jin.  by  iin.  or  so 
thick.  The  end  next  the  lathe-centre  must  have  a 
hole  to  take  a  vertical  stud,  which  must  be  turned 
a  worldog  fit  for  the  bore  of  the  wheel  to  be  cut 

On  this  stud  place  tbe  wheel,  the  centre  of  the 
groove  beiug  exactly  theheightof  lathe-centre.  Fixa 
carrier  tea  coiumou  plug-tap,  of  a  diameter  to  suit 
the  thickut  ss  of  tho  wheel,  and  run  this  between  tbe 
centres.  With  the  top-slide  of  the  rest  the  wheel 
miv  be  brought  in  cuutact  with  the  revolving  tap, 
aod  the  latter  will  cut  the  teeth  and  carry  the 
wh^i-l  rouud.  The  wheel  can  be  examined  to  see 
whether  tbe  number  of  teeth  suit  the  diameter ; 
but  I  have  never  had  much  trouble  on  this  point. 


The  wheel  must  be  seoured  on  theitadby  asut 
and  washer  ab^ve.  I  have  not  leeu  this  pUa  \nA 
anywhere,  and  would  like  to  have'^F.  w.  Q.'i*' 
opinion  on  it. 

No  doubt  a  hub  such  as  he  dssexibes  lor  ^ 
wheel-cutting  frame  would  be  mudb  better  thsa  s 
tap  to  run  in  the  lathe.  The  only  advsntsgs  of 
my  plan  is  its  simplicity.  Tinker. 

OBNAMBVTAL  SLIDB-BBST. 

i  19952.]— In  reply  to  the  objections  raised  hv 
[.  A."  (19230)  to  my  ornamental  sUds-reit,  hs 
says  he  does  not  think  the  tool-box  so  well  adapted 
to  eccentric  cutters  and  drills  as  to  ordinary  tun- 
ing tools.    If  he  looks  back  to  an  article  of  minsoa 
a  combined  eccentric  cutter  and  drill,  he  will  we 
that  the  instrument  I  use  and  recommend  it  per- 
fectly adapted  to  the  tool-box,  tbe  driving  pnllej 
being  in  front,  and  it  is  set  true  in  the  rest  by  tbe 
edge  of  stem  being  placed  exactly  alone  the  mar- 
gin of  upper  slide.    (The  engraver,  in  iUostratioD, 
has  not  made  the  elamping -screws  of  tool-box  to 
project  apparently  far  enough  towards  margin  (A 
slide.)     *'  M.  A.**^  objects  to  my  plan  of  taking  np 
back-lash  between  nut  and  screw,  and  like  msor 
critics,  opp3ses  theory  to  actual  practice.    He  en- 
dently  quotes  from  Mr.  Evanrs  aitide  on  the 
ornamental  rest,  and  is  undoubtedly  right  in  hii 
method  of  taking  up  back- lash  in  square  thresdf, 
but  I  adopted  my  metiiod  from  its  superior  handi- 
ness  of  adjustment  without  having  to  take  the  reit 
asunder.    When  deecribing  my  rest,   I  probtttf 
did  not  outer  suffideotly  into  tho  minntisB  of  tka 
process  of  tho  oonstruotion  as  Mr.  Bvans  in  hii 
articles  does ;    as,  in  the  first  place,  it  is  vsiy 
difficult    to    make    oneself    iatotligible    so    si 
to   be   of   any  use   to  a  ^yro;    and,  seeondh, 
I   take  it   for  granted  tiiat  anyone  who  wood 
attempt  to  make  any  of  the  apparatus  I  describe 
would  be  already  pretty  dexterous  at  turning  and 
fitting.    When  making  the  nuts  and  screws  for  my 
rest,  the  lathe  being  a  scrow-outting  one,  they 
bsing  ^in  diameter,  aro  out  11  thnads  to  the  inch, 
instead  of  12,  Whitworth  gauge  ;  though  if  anvone 
wants  to  fit  spiral  apparatus  10  Qireads  would  be 
handier ;  but  as  I  have  anothor  a^-aeting  slide- 
rest  it  did  not  matter  to  me.    The  threads  in  both 
leaoing -screws  and  tap  for  nuts  should  be  cut  deep 
and  sharp,  and  afterwards  tho  top  of  threads  d 
leading- sorews  rounded  off,  and  a  roamer  passed 
throu^  the  nut,  after  being  twMpod,  suffidsatly 
large  just  to  take  off  the  top  of  the  threads  o^nnt 
also.    Thus,  when  the  lugs  of  the  nut  are  dawn 
together  by  the  little  binding-sorow,  the  threads 
of  both  nut  and  screw  wedge  into  each  other.   Of 
course,  when  the  nut  gets  very  much  worn,  yoo 
must  get  a  new  one,  wmdk  is  easily  done.    I  have 
my  rest  in  use  now  for  several  yeara  for  omamsntal 
work  only,  aud  have  never  yet  luad  to  put  innewnnts. 
I  think  it  does  not  matter  whether  you  have  the  pillar 
O  fastened  to  the  lever  or  fixed  in  the  hole  T^jfro- 
vided  it  is  made  a  good  fit ;  but  it  most  bo  oapable 
of  being  taken  out  when  using  the  atop  arrange- 
ment with  the  leading  screw.     Next,  with  respect 
to  the  rival  merits  of  the  screw  ferrule  or  wsshen 
for  raiding  the  rest.    I  have  only  one  wsAher  oa 
mine,  as  making  all  my  omamental  cutting  frames 
myself,  I  can  fit  them  exactly  to  anie  the  height  of 
lathe  centres ;  but  for  those  who  bay  their  appa- 
ratus, perhsps  at  different  timesL  smd  of  vanoos 
sixes.  I  admit  that  the  screw  ferrule  might  be 
better,  prurided  they  do  not  mind  the  c^tra  trouble 
or  expense.  Lastly,  with  regard  to  what  •*  M.  A." 
says  about  my  combined  oval  suid  eooentric  chuck. 
He  must  think  that  mine  is  made  with  the  shds 
and  guide-bars,  double  chamferod  at  each  side, 
like  Mr.  Evans*  pattern.    It   ia  not  ao  :  Ihey  are 
made  with  single  chamfers,  niid  the  oppomng  sur- 
faces of  under  ride  of  slide  and  bed-plate  are  trae 
planes,  the  former  being  first    planed  with  my 
planinff   attachment,  which   I  hare  sUready  de- 
soribed,  and  afterwards  scraped  sknd  tested  by  a 
surface-plate,  and  the  latter  aocnrataly  turned  and 
also  tested  on  the  Burfaoe-plnte»  and  then  ground 
together  with  oilstone  powder ;  and  they  come  ai 
close  together  as  a  film  of  oil  will  allow,  ao  that  no 
dampiug  screivs  could  possibly  bend  them.    Cer- 
tainly, u  the  chuck  was  made  like  Mr.  Evans' 
pattern,  with  double  chamfers  at   each  aide,  hi 
ubjectioo  would  apply,  if  there  were  a  sufficien 
space  left  betwaeu  the  surfaces  to  admit  aheet< 
brass,  however  thin.    In  covicl onion,  to  ahow  bof 
a  little  inadvert<)ace  in  a  deacription  may  expose 
one  to  adverse  cciticism,  may  I  ask  **  M.  A.**  how, 
if  the  four  holes  fur  the  screws  in  the  comers  ol 
his  square- threaded   nut  be   <|riU^    and  /«/'/«-' 
before    the    nut    is   sawn   in  half,    the  b»"  <mg 
screws  are  to  draw  the  halvea  togeUier — they  pre< 
sumably  being  screwed  firmly  into  both  halves  i 

P.  w.  a. 

TO  "  FELLOW- W^O&KlCAir.'* 

[19953.]— Whex  sp^akin?  of  making  the  hole  t 
fit  pivot,  you  vrcTo  n<.>i  suiH  'teutly  explicit  tor  any 
oue  to  gather  your  idc^i,  as  yoo  simply  aatd  **  nial 
the  pivots  fit  jdwvUbotes;  wih  brasa  holea,  ru 
tcTiu."     As  jx/ii  have  in  aoma  degrea  explainc 


April  31,  1882. 
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•onrsdf  hew,  perhaps  my  criticism  may  prove 
beoedoiU  to  the  mauy  readers  of  this  valuable 
p^«r;  if  so.  I  thall  be  gUd  to  ha?e  added  my  mite 
toirtrdfl  instructing  the  ambitious  amateur,  who 
would  like,  I  ha?e  no  doubt,  frequently  to  see  such 
eritieiims,  for  it  is  through  criiiciaiug  each  other 
tktt  we  gain  much  knowl^ge. 

I  quite  agree  with  you  about  usiug  too  much 
MAce;  bat,  in  some  respects,  we  might  not  be 
Soroaghly  understood  with  a  given  epaoe ;  in  such 
esMS  we  had  better  beg  an  extra  inch  or  two  than 
ipoil  the  article  for  want  of  it.  As  I  have  for 
MfflS  eonsiderable  tim^  contributed  horolo^ical 
kmooM  to  one  of  ^e  leading  trade  journals,  I  am 
well  aware  of  the  value  of  space,  and  therefore 
ilwsys  try  to  be  as  brief  and  explicit  as  possible  ; 
bttt,  at  the  same  time,  try  to  give  every  minute 
ptrtieolar  regarding  the  different  parts  of  a  watch. 

Tempus. 

LSOAL  BSPLI2S. 

[19964.]— Leoaz.  (46566)  .~Ab  a  general  rule,  one 
tnutee  is  not  liable  for  the  receipts,  acta,  or  defaults 
of  his  oo-tnutee.  A  clause  to  this  effect  is 
genarally  inserted  in  all  well-drawn  deeds  of  trust, 
sod  is  now  implied  under  Lord  St.  Leonards'  Act. 
Bat  if  the  oo-trustee  be  guilty  of  any  fraud  or 
nfgligenoe,  or  be  at  all  aware  that  the  money  is 
iniscitrely  invested,  or  the  like,  then  he  would  be 
Sable,  so  that  much  must  depend  upon  the  facts  of 
each  case.  Lord  St.  Leonards'  handbook  on  the 
Law  of  Beal  Property  is  the  best  I  know  of; 
bat  the  doctrine  of  trusts  and  the  duties  uf  trustees 
are  now  subjeots  ao  vast  that  they  caimot  be  dealt 
with  in  any  tittle  book  for  laymen. 

(46673.)-^There  is  no  fine  for  not  proving  a  will 
soootr ;  but  if  there  be  a  delay  of  mure  than  three 
jaars,  this  delay  must  be  explained  to  the  satisfac- 
tion of  the  Begiatrar.  In  the  case  put,  the  widow 
most  prove  the  will  before  she  can  do  auy thing, 
aad  by  w^  of  explaining  the  delay,  she  should 
make  an  affidavit  as  to  the  property  being  mort- 
gaged, and  that  she  now  desires  to  divide  it  under 
the  wilL  Upon  this  she  will  probably  be  allowed 
to  prove,  and  then  she  can  carry  out  tne  testator's 
viihss,  as  she  ought  to  have  done  twelve  years  ago. 
8ke  may,  of  oomise,  be  held  liable  to  render  an 
aeeount  of  the  estate  so  reoeived  by  her  and  paid 
away. 

lioAL  (46584).— A  user  of  16  jears  is  not  long 
sDsagh  to  give  a  right  of  w»y  by  prescription. 
There  must  be  a  twenty  years*  enjoyment  to  do  this, 
hi  the  case  pat,  I  think,  therefore,  that  the  gates 
can  be  hung  up  again,  and  the  mere  fact  that  they 
have  been  down  for  16  years  will  not  give  anyone  a 
right  to  remove  them  as  obstructions. 

IBuisons  Wife  (46586)  .—The  best  thing  the 
hatband  can  do  in  this  case  ia  to  apply  to  the  magis- 
tiate  for  an  order  upon  the  pawnbroker  to  give  up 
the  property  pawned  by  his  wife  without  authority. 
Soeh  an  order  should  be  made,  aa  the  pawnbroker 
voald  have  no  legal  answer  to  the  case.  A  husband 
i)  not  liable  to  repay  money  borrowed  by  his  wife 
vithout  his  authority,  even  though  under  false  pre- 
teaees. 

Leoal  (46590).— An  assignment  is  necessary  to 
oable  a  purchaser  of  any  debt  legally  to  recover  it, 
lad  this  assignment  is  not  valid  until  written' notice 
thereof  has  been  given  to  the  debtor.  The  assignee 
of  a  debt,  after  notice,  may  now  bue  for  it  in  his 
own  name,  or  if  the  origizial  creditor  allow  him  so 
to  do,  in  the  name  of  that  creditor.  In  taking  an 
assignment  of  a  county  court  debt,  by  which  I 
mean  one  already  sued  for,  leave  to  use  this  crcdi- 
tor'fl  nams  should  be  inserted.  The  best  books  are 
Htt-Lewis,  price  2  guineas,  and  Hey  wood's,  one 
gvnea,  and  aeveral  shilling  booka  of  uttle  value. 

BzzD  OF  QiFT  (46592).— As  against  the  father, 
the  deed  of  gift  is,  of  course,  good,  whether  the 
hooses  are  freehold  or  least^hold.  But  being  merely 
STohmtary  conveyance,  it  would  not  affect  eithtr 
aporchaser  or  a  mortgagee  of  the  property  for 
Tuaable  consideration  in  good  faith,  and  without 
vAice  of  the  detd  of  gift.  In  other  words,  the 
■Qos  could  not  uiset  the  title  of  the  purchaser  or 
Bortgagee  at  all,  if  freehold,  nor  if  leasehold, 
v^s  they  could  ^how  that  he  had  notice  of  ^e 
exiitenoe  of  the  settlement  in  their  favour,  or  of 
fids  that  amounted  to  such  a  notice,  because  in 
^  law  the  fona  would  be  only  volunteers. 

Lboal  (46600).— As  far  as  I  can  understand  this 
qisition  without  further  particulars,  the  legacy 
nsta  in  die  nephews  and  nieoes,  ftom  the  date  of 
the  win,  and  therefore,  each  would  be  able  to 
ksre  his  or  her  share  by  will.  But  in  these  cases 
it  ia  necessary  to  see  the  will  itself,  before  being 
OQtain. 

Wipe's  LuLBitmr  (46625).— The  husband  could 
Qot  be  liable,  but  the  wife  certainly  would,  and 
the  ihould  be  sued  for  the  debt,  and  her  goods 
t^ken  hi  execution  if  it  be  not  paid.  But  in  the 
present  muddle  of  the  law,  it  would  be  safer  to 
}Cin  (he  husband  with  her  ui  the  action,  though 
^  asking  for  an  order  of  judgment  against 
»e  wife's  separate  property. 

Fred.  Wetherfield. 

2,  Ortaham-buildings,  Quildhal),  E.G. 


TOLICAN'S  BATTBRY—  OBATIS  AB- 
VJSBTiaEMJaNTS  —  MB.  BEWNBXrS 
BATTBB7. 

[19965.]— Yoim  oorrespondent  (19902,  page  107) 
states  that  my  form  of  battery  has  been  known  to 
electricians  for  15  or  16  years.  He  evidently  means 
princi|>le,  not  my  particular  form,  or  shape.  He 
then  gives  us  the  theoretical  action  of  the  manga- 
nese cell,  of  which  nearly  every  word  for  word  we 
have  read  bef  «re,  and  winds  up  with  a  proteat 
against  the  exclusion  of  manganese.  His  letter 
would  have  looked  better  if  he  had  merely  signed 
hia  name,  and  not  have  uaed  the  pages  of  *'  oura  " 
to  post  the  name  of  hia  Jirm  before  the  readers 
gratis.  As  far  as  manganese  is  concerned,  I  made 
up  cells  with  and  without  16  years  ago,  and  they 
are  as  good  now  as  the  day  they  were  set  up,  and 
I  defy  anyone  by  tests  to  seleot  the  ones  oontaiuing 
manganese.  Alter  10  years'  use  I  have  examined 
manganese :  it  is  not  the  slightest  reduced  or  dis- 
coloured. So  satisfied  am  I  with  my  cell,  that  I 
am  making  up  36  of  them  for  oneiob  alone. 

I  do  not  consider  that  either  **  W.  W.  H.  G.'»  or 
Mr.  J.  H.  Anderson  has  made  any  improvement 
on  the  caustic-soda  cell.  For  the  benefit  of  readers, 
I  may  state  that  I  purchased  in  1874  a  caustic-soda 
batt^^I  think  the  name  was  Highton ;'  it  was 
identical  in  form  with  the  old  Leolanch^,  without 
manganese— that  is,  the  porous  cell  had  a  plate  of 
carbon  in  it,  and  was  packed. with  broken  carbon  ; 
a  solution  ot  the  soda  in  the  outer  cell,  in  which 
was  placed  the  zinc.  In  a  few  weeks,  it  followed 
the  fate  of  the  Qrenet-not  the  slightest  current 
could  be  obtained  from  them. 

G^eorffe  Tolmaxi. 

MB.  BENNETT'S  NEW  CELL. 

[19956.]— Thb  modification  I  mentioned  in  letter 
19904  is  simple  and  very  readily  constructed,  and 
will  yield  a  current  of  22  houra'  duration  without 
rest,  so  that  for  those  who  cannot  easily  obtain 
"  tins  and  borings,"  the  following  will  answer  :— 
An  old  pot  or  jar,  4iin.  diam.,  din.  deep ;  broken 
hard  coke,  previously  saturated  in  a  solution  of 
common  salt,  and  well  drained,  packed  around  a 
poroof  cell  inside  of  jar,  and  a  zino  plate  in  porous 
cell.  (See  page  5.)  A  lead  plate  in  place  of  sine 
will  produce  a  current  slightly  weaker  than  the 
zino  yields  for  nine  hours  without  rest.  The  posi- 
tive plate  may  be  muffled  with  cotton  rag,  and 
saturated  with  the  cauatic  soda  solution,  in  lieu  of 
porous  cell,  for  experiments.  I  may  mention  that 
the  words  "my  plan"  were  only  used  foradia- 
tinction.  J.  H.  Anderaon. 

A  NEW  FOBM  OF  CHEAP  BATIEBY. 

[19957.]— The  following  particulars  of  a  cheap 
battery  will,  doubtless,  be  of  aome  interest  to  many 
of  yeur  readers  who  are  interested  in  the  develop- 
ment of  the  dectric  light  for  domestic  purposes  :— 
The  outer  oell  is  an  ordinary  quart  batterv-jar, 
and  contains  a  small  porous  pot,  which  is  closelv 
packed  round  with  a  mixture  of  iron  bormg  with 
peroxide  of  manganese ;  the  porous  jar  contains 
a  strip  of  platinised  silver  about  lin.  wide,  with  a 
wooden  plug  to  fit  the  porous  jar  closely.  To 
duurge  the  battery,  fill  the  outer  space  with  the 
ordinary  bichromate  solution,  and  the  inner  oell 
with  one  part  of  nitrio  acid  to  ten  of  water.  Six 
cells  of  tms  description  gave  a  good  light  from  a 
Swan  lamp  for  over  eight  days  without  renewing, 
except  making  up  for  evaporation. 

Hy.  E.  Hawkins. 

Birmingham,  April  14th. 

aSLATINE  EMTTLSION. 

[19958.]— Sevbbal  queries  having  lately  ap- 
peared concerning  ^bove,  I  venture  to  give  a 
method  which  gives  results  equal  to  the  most  rapid 
plates  to  be  bought : — 

Coignet's  best  gelatine ....    4gr. 

Bromide  potassium dOsr. 

Distilled  water 4dr. 


Silver  nitrate 42gr. 

DistUUed  water 2dr. 

Warm  bath:  Add  silver  solution  gradually, 
shaking  after  each  addition ;  now  wrap  little  con- 
taining emulsion  in  piece  of  doth  ;  then  put  them 
in  tight-fitting  tin  caniater,  and  place  in  ordinary 
oven ;  the  temperature  reaching  emulsion  will  be 
about  120*'  Fahr.  Emulsify  about  4  hours,  or 
until  a  warm  purple  by  transmitted  daylight,  which 
must  be  ascertained  by  removing  canister  from 
oven  to  dark  room,  after  second  hour  removing 
stopper  and  touching  ^iece  of  dean  glass  for  after 
examination.  Ezammed  by  transmitted  day- 
light, the  changes  which  the  emulsion  undergoes 
are : — Yellowish  orange,  when  first  mixed,  then  a 
dirty  brownbh  colour  to  warm  purple.^  By 
reflected  light  the  emulsion  changes  from  white  to 
greenish  cream  colour.  If  the  emulsification  is 
carried  much  further,  coarseness  of  the  image 
without  increased  sensitiveness  results. 

During  the  emulsification  place  to  soak,  water 
6  drachms,  Coignet's  gelatine  70  grains.    When 


emulsion  is  cooked,  add  the  strong  gelatine  solutiou 
which  must  be  previously  dissolved  (it  requires  a 
good  heat),  shaking  frequently  and  violently  for 
about  a  quarter  of  an  hour,  during  whidr  time  it 
must  be  kept  hot.  Pour  out  to  set,  so  ueeze  through 
coarse  canvas  into  water,  let  it  stand  half  an  hour, 
squeeze  through  again  into  freah  water,  let  stand 
a  little  longer,  then  pour  water  containing  emulsion 
into  calico  bag  (made  of  a  large  piece  of  calico, 
elastic  band,  and  wooden  rim  of  sieve),  and  wash 
by  pouring  gradually  about  2  gallons  tap- water 
over.  Slip  off  elastic  band,  gather  end  of  doth, 
wring  rather  dry,  dab  the  ball  of  emulsion  in  bag 
on  blottine -paper,  untwist,  scrape  into  bottle, 
dissolve,  filter,  and  coat. 

K.B.— 1.  When  emulsion  is  first  mixed,  make 
very  hot  before  putting  in  stopper  ;  otherwise  heat 
of  oven  might  raise  it. 

2.  For  very  hot  weather,  1  drachm  alcohol  added 
to  above  quantity  entirdy  prevents  frilUng. 

3.  Small  opaque  spots  in  the  film  are  caused  by 
insuffident  shsking,  after  adding  thick  gelatine 
solution. 

4.  Bed  or  green  fog  is  caused  by  insufficiently 
washing  the  emulsion  after  setting,  and  generally 
shows  when  devdopment  is  forced. 

I  have  already  oocupied  too  much  space,  or 
would  describe  easily-inade  rapid  drying- box;  but 
should  anyone  be  interested  will  writ^*  again. 

0elatlno-Bromlde. 


EVOLXXTION— THEOBY    AND 
PBAOTIOE. 

[19959.]— Mb.  J.  H.  Hoxlbt  and  others  inte- 
rested in  the  subject  will  gain  much  instruction  by 
reading  the  article  **  Evolution  "  (by  the  late  Prof. 
De  Morgan)  in  the  '*  Penny  Cydof  todia,"  wherein 
he  luddly  expounds  the  rationale  of  Homer's 
method  of  extracting  roots  and  of  solving 
equations.  W.  J.  B. 

Chelsea,  April  8th. 

SOBEW  PBOPXJLSION. 

[19960.]— With  reference  to  Bir.  Thos.Moy*s 
remarks  (19879),  I  repeat,  after  looking  up  the 
laws  regulating  the  motion  of  sohds  in  fluids,  that 
it  does  not  appear  practicable  to  go  astern  with 
sculls  projecting  from  the  stem.  I  understand  the 
Chinese  are  adepts  at  sculling  from  the  side  of  a 
boat.  I  have  seen  a  Collin  sailor  bov  scull  from 
the  side.  The  Fijians  scull  from  the  platform 
connecting  their  double  canoes ;  they  stand  up, 
press  the  loom  of  the  paddle  forward,  astride  the 
paddle.  **  If  you  want  to  propd  with  the  greatest 
effidency,  you  must  do  so  b^  presdng  or  strikins^ 
the  water  back  in  the  opposite  direction  in  which 
you  wish  to  proceed."  I  suppose  it  is  a  truism 
that  it  was  hardlv  worth  while  to  state  here.  I 
repeat,  Mr.  Hooley's,  as  far  as  the  theory  of  it 
is  concerned,  is  the  most  effident  propeller  I  have 
seen ;  it  acts  in  a  direct  line,  no  twist  or  beating  the 
water  in  a  drcular  form.  Water  moves  in  right 
lines  opposite  to  the  pref  sure. 

Twickenham.  J.  O.  Ourtis,  Oapt.  B.N. 


THE  00NTINXX0U8  BBAKES  BETXTBN. 

[19961.]— The  table  given  upon  page  109  shows 
the  amount  of  rolling-stock  fitted  with  brakes 
which  appear  to  fulfil  the  conditions  of  the  Board 
of  Trade. 

The  fellowing  list  gives^ 

The  total  number  of  engines  and  vehicles  fitted 
with  each  system  during  the  half-year  ending 
December  Sist,  1881. 

Name  of  Brake.              Engines.  Vehicles. 

Westinghouse  Automatic ....  150  1 ,431 
Sanders — Bolitho  Automatic 

Vacuum 155*  691 

Smith's  Automatic  Vacuum..       14  79 

Clark,  Clarkand  Webb,  Chain       —  320 

Smith's  Vacuum 75  305 

Fay,  Fay  and  Newall    —  41 

W.Parker-Smith's    ••      ~  3 

Total 394  2,870 

The  155  engines  fitted  with  the  Sanders  brake 
have  steam  brakes. 

It  is  certainly  to  be  regretted  that  the  companies 
should  have  provided  75  engines  and  669  oarriagea 
with  brakes  which  do  not  even  appear  to  fulfil  the 
"  conditions." 

With  reference  to  the  letter  of  your  oomspon- 
dent  '*J.,"page  130,  the  table  which  I  published 
upon  page  109,  and  in  my  pamphlet,  was  oompiled 
from  the  last  Brakes  Betum.  **  J."  considers  the 
Parker-Smith  brake  fulfiU  all  the  **  conditions,'* 
but  the  Liakeard  and  Caradon  Bailway  Company's 
Eetum  (page  9)  states  that  it  can  be  applied  by 
guard  only. 

It  also  appears  that  the  company  had  the  brake 
applied  to  four  vehides,  but  not  to  any  en^es. 

It  will  be  of  advantage  if  **  J.,"  or  the  mventor, 
will  f urniah  further  details  to  the  ENOLisa  Ma- 
OHASio  to  enable  the  readers  to  oondder  its  merits 
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and  defect*,  and  to  see  for  themseWes  whether  it 
fulfils  the  Board  of  Trade  conditionB  or  not. 

Clement  B.  Btretton. 
Saze-Qobarg*8treet,  Leicester,  April  15. 

OONTINTTOUS   BBAKB8  —  ITNIVEBSAL 
OOUPLINaS-TO  ♦•OBWTAXXB." 

[19962.1— At  the  Euston  Conference  very  much 
was  heard  of  **  Unirersal  Couplings,"  and  one 
which  can  only  be  used  with  yacnmn  brakes  was 
adopted.  The  Westioghonse  coupling  possesses 
very  great  advantages,  as  it  is  perfectly  air-tisht 
when  used  either  with  vacuum  or  air  pressure.  The 
Wastinghouse  automatic  vacuum  brake,  by  the 
use  of  a  ^ple  ralve  requires  a  main  pipe  of  the 
same  siz^  as  the  automatic  air  brake ;  hence  it 
follows  that  by  the  use  of  the  universal  couplii 
carriages  having  the  one  svftem  of  brake  may 
introduced  into  trains  fitted  wHh  the  other,  in  the 
same  way  that  Tehicles  having  throu^^  pipes  only 
are  used  to  prevent  the  brake  power  oemg  cut  off 
by  an  unfitted  carriage. 

This  coupling,  which  appears  very  likely  to 
become  the  mudi-desired  untversal  otmpUng^  has  a 
tapat  the  end  of  each  vehicle. 

Theordioarv  Westinghouse  pump  serves  to  pro- 
duce either  i^-pressure  or  vacuum,  or  both  at 
once  if  required.  To  obtain  and  maintain  a 
vacuum  by  means  of  ejectors  necessitates  the  ex- 
penditure of  a  far  larger  quantity  of  steam  than 
when  the  same  work  is  performed  by  a  pump. 

Averv  important  correspondence  has  recently 
taken  pUee  m  the  Engineer  and  lUUlway  Review^ 
in  which  it  has  been  repeatedly  stated  by  seversl  of 
the  writers  that  the  use  of  a  small  ejector  always 
"  blowing  *'  to  maintain  a  vacuum,  not  only  uses  a 
quantity  of  steam  but  seriously  detracts  from  the 
**  steaming  powers  "  of  the  engines,  so  much  so, 
that  drivers  state  that  they  have  had  to  shut  off  the 
sm^  ejector,  and  work  the  train  without  a  con- 
tinuous brake. 

This  inconvenience  would  be  entirely  avoided  by 
the  use  of  a  pump,  and  this  latter  would  possess  the 
very  great  advantage  of  being  ^s^pable  of  produ- 
cing either  compressed  air  or  vacuum,  and,  there- 
fore, supplying  the  power  for  either  of  the  two 
great  brake  systems. 

Clement  B.  Stretton. 


BULBS  FOB  FINDINa    THB  FOCI  OF 
LBNSBS.— Part  II. 

Conjugate  Foci. 

[19963.] — ^In  my  previous  letter  on  this  subject, 
I  gave  rules  for  finding  the  principal  focus  of  a 
lens  of  any  given  form.  When  we  wish  to  com- 
pare the  powers  of  any  two  lenses,  the  principal  or 
solar  focus  of  each  must  always  be  found,  either 
experim«ntally  or  by  calculation.  Bays  of  the 
sun  are  parallel— that  is,  the  circular  beam  of  light 
falling  on  the  lens  has  no  tendency  either  to  close 
up  or  to  widen :  thus  a  standard  is  obtained  by 
wnioh  we  can  estimate  the  effect  of  any  lens.  Bat 
supposioe  we  place  a  candle  in  front  of  a  convex- 
lens,  we  know  that,  generally,  an  inverted  ima«e 
of  the  flame  is  formed  at  some  point  behind  the 
lens ;  if  we  Imow  one  of  these  distances,  how  can 
we  find  the  other?  The  place  occupied  by  the 
light  is  called  the  radiant  point,  that  m  which  the 
image  is  formed,  the  focus ;  and  both  these  are 
termed  conjugate  foci,  because  they  are,  as  it  were, 
linked  together,  and  are  interchangeable ;  that  is, 
if  the  light  be  placed  in  the  back  position,  the 
image  wUl  occupy  the  front  one.  Their  distances 
from  the  lens  have  a  definite  relation  to  the 
principal  focal  length;  what  this  is  will  now  be 
— plamed. 

et  A  B  (Fig.  1)  represent  the  section  of  a  con- 
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emergence.  When  we  know  the  principal  fecal 
length  and  one  of  the  conjugate  focal  distances, 
we  can  find  the  other  by  a  very  simple  rule.  Let 
F,  as  before,  be  the  principal  focus  D  E ;  D  the 
radiant  distance  from  point  (I)  to  the  lens,  d  the 
conjugate  or  back  focus  from  (la)  to  the  lens; 
then,  to  find  the  value  of  d^  multiply  F  and  D  to- 
gether, and  divide  by  their  difference.  Let  D  be 
greater  than  F ;  the  rays  will  come  to  a  real  focus 
B,^  Va)  behind  the  lens ;  but  if  F  be  greater  than 
I)— ctiat  is,  if  the  radiant  is  behind  position  (2) — 
there  will  be  no  real  focus,  and  d  wul  represent  a 
distance  of  some  point  (3a)  in  front  of  the  lens. 

This  rule  gives  the  second  oonguffate  focus  for 
diverging  ravs  f  alline  on  a  convex-lens.  Now,  if 
the  fint  rays  had  tended  towards  a  point,  or  had 
been  converging,  the  sum,  instead  of  the  difference, 
would  have  oeoi  the  divisor.  Thus  we  obtain  the 
following  two  rules  for  a  convex-lens : — 

1.— Diverging  rays,  <f  =  F  .  D  /  (D  -  F)  • 

2.— Oonvergiag  rays,  <f  =  F  .  D  /  (D  +  F). 

For  a  concave  lens,  the  imsginarv  focus  is  on  the 
same  side  as  the  incident  light,  ana  diverging  rays 
are  made  still  more  divergent;   hence,  rule  (1 
becomes — 

1.— Diverging  rays,  <?  =  -  F  .  D  /  (D  -f  F). 

And  the  second  one— 

2.— Converging  rays,  rf  =  F  .  D  /  (F  -  D). 

From  this  latter  rule  it  appears  that  D  must  be 
less  than  F,  in  order  that  a  real  image  may  be 
formed. 

I  will  illustrate  these  rules  by  a  few  examples  :— 

Ex.  (1).— A  candle  is  placed  12iu.  in  front  of  a 
lens  of  Sin.  focus ;  where  will  the  conj  agate  image 
be  formed? 

By  rule  (1)  for  a  convex,  rf  =  (12  x  8)  v  (12  - 
8)  =s  24in.  behind  the  lens. 

Ex.  (2).— A  convex  lens  of  20ia.  focus  is  placed 
12in.  in  front  of  another  convex  of  6in.  focus ;  if 
the  sun's  rays  pass  into  the  combination,  where 
will  the  conjugate  image  be  formed  ? 

Since  the  lenses  are  12in.  a  part,  the  rays  from 
the  first  really  form  a  converging  beam,  tending  to 
a  point  8iu.  behiod  the  second  lens.  Hence 
employing  rule  (2)  for  a  convex,  ^  =  (8  x  6)  -r  (8 
+  6)  =  3  3- Tin.  behind  the  second  lens. 

If  in  the  first  example  the  lens  were  concave  of 
the  same  negative  focus,  we  ahould  have  by  rule 
(1)  for  a  concave:— rf  =  (12  x  8)  -^  (12  +  8)  =» 
4  4-5in.  in  front  of  the  len^. 

And  similarly  in  the  second  example :— if  =  (8 
X  6)  V  (6  -  b)  a  24in.  in  front  of  the  Jens. 

It  is  usual  to  express  the  above  rules  in  reciprocal 
valaes,  which  is  much  more  oondse.  Thus  Uie 
first  two  are  l/<f  =  1/F  +  1/D.  And  for  the 
second  pair,  the  sign  of  F  must  be  negative,  which 
is  all  the  alteration  required. 

When  two  or  more  ittuses  are  in  contact,  the  re- 
ciprocal of  the  compourd  fecns  is  equal  to  the  sum 
of  their  reciprocals  (or  differenca,  if  one  or  more  are 
ooncave). 

There  is  one  property  of  the  conjugate  foci, 
which  is  useful  in  findiug  the  priooipal  focus  of  a 
small  lens.  When  the  radiant  point  is  twice  the 
principal  focus  distant  from  the  lens,  the  back  focus 
18  at  the  same  distance  on  the  other  side.  Hence, 
if  we  so  adjust  the  conjugate  foci  that  they  are 
equally  distant  from  the  lens,  its  principal  focus  is 
one  fourth  of  the  distance  they  are  apart. 

Orderlo  Vital. 


▼ex-lens  ;  and  C  A,  a  solar  parallel  ray,  be  bent  in 
the  direction  A  D,  catting  tne  a:rial  or  unchanged 
ray  in  D.  Then  D  E  is  fiie  principal  focal  lengtti. 
Let  us  bend  a  piece  of  wire  to  follow  the  path 
C  A,  A  D ;  then  by  moving  it  about  A  as  a  centre, 
it  will  show  the  advandog  and  receding  positions 
of  the  conjugate  fooL  For  instance,  let  the  left 
branch  be  lowered  till  it  cats  the  axis  in  (1),  then 
the  right  branch  will  have  receded  so  as  to  cut  it 
in  (loT ;  and  as  (1)  approaches  the  front,  (la)  re- 
cedes behind,  until  we  come  to  position  (2),  which 
is  the  same  distance  in  front  as  the  prinapal  focus 
is  behind.  The  second  branch  is  then  in  a  line 
with  CA,  showing  that  the  emergent  rays  are 
parallel.  Passing  m  towards  (3).  the  direction  of 
rays  coming  out  of  the  lens  is  inclined  so  as  to  cut 
the  axis  in  some  porat  (3a)  on  the  same  side  as 
the  radiant  point— that  is,  the  rays  diverge  on 


I  happen  to  know  (no  thanks  to  any  textbook);  the 
latter  I  can  only  indirectly  obUm  by  tcisl  dia- 
grams. There  is  also  very  little  information  to  be 
found  on  proportioning  ourvesaud  lenses  lor  mtkiDg 
eyepieces  ef  telescopes  and  microscopes  of  any  i«- 

attired  focas,   though  one  finds  disgraau  whioh 
low  very  prettily  the  paths  of  the  rays  when  they 
are  made. 

As  to  size  of  *<  light-spot,"  I  am  aware  that  si 
a  matter  of  abstract  theory  this  is  independent  of 
the  size  of  object- slass  or  mirror ;  bat  as  a  matter 
of  practice  the  light-spot  seems  to  be  somswhst 
smaller  and  of  more  definite  outline  when  smsll 
lenses  are  employed,orperhapsmore  strictly  whenths 
centre  part  only  of  a  lens  is  employed,  and  this,  too, 
eveninthecase  of  lenses  which  are  supposed  to  befres 
from  spherical  aberration.  Let  me  then  repeat  my 
query,  and  ask  what  will  be  the  diameter  of  the 
light-spot  produced  by  a  lens  or  mirror  of  ^vea 
focus  and  aperture.  In  connection  with  this  I  msy 
remind  "  O.  V.'*  that  Sir  W.  Hersohel  found  the 
apparent  magnitudes  of  the  star   discs  to  vary 
according  as  he  used  the  central  rays,  the  cater 
rays,  or  the  whole  body  of  them,  though  the  mimv 
must  have  been  accurately  parabolic  ^e  of  cooite 
knows  that  in  a  large  telescope  the  effect  is  pro- 
duced of  giving  an  apparently  larger  diameter  to, 
say,  Saturn  than  when  it  is  viewed  in  a  smaller 
instrument.     Theorr   and    textbooks  don't  tdl 
us  anything  about  Uiese  pecoliaritiea  of  practical 
optics.  May  I  also  caU  "O.  Y.*s"  attention  to  my 
query  as  to   photometric  measurement  of  light 
refiectdd  from  mirrors  of  different  focL 

Lena. 


LBNSB8    AND    THBIB    FOCI.  —  TO 
«*  O&DB&IC  VITAL." 

[19964]— Ih  reply  to  "Orderic  Vital,"  may  it 
not  be  tliat  the  **  mistiness "  is  not  only  in  my 
brain,  but,  to  a  certain  extent,  in  the  textbooks 
themselves?  At  all  events,  though  I  am  pretty 
well  supplied  with  the  latter,  I  have,  hitherto, 
failed  to  find  the  information  in  the  simple  and 
convenient  form  in  which  **  O.  V."  is  himself  sup* 
plying  it  in  the  pages  of  the  Enolisb  Msohanio. 
I  am,  therefore,  giad  my  letters  have  had  su<^  a 
dattsfaotory  result.  The  fact  is,  the  textbooks 
Aforesaid  assume  the  reader  to  want  one  thing  when 
he  may  want  the  very  reverse ;  for  instance,  when 
the  radii  oi  curvature  of  the-leuses  sre  known,  it  is 
eaqr  to  roughly  obtain  the  fod  bv  geometrical  con- 
struction in  the  way  shown  by  the  diagrams,  or  by 
the  rules  f^ven  in  illustration ;  but  when  one  wishes 
to  determme  the  radii  (whioh  radii  are  perhaps  de- 
sired to  bear  a  certain  ratio  to  each  other)  in  order 
to  obtein  a  required  focus,  then  the  textbooks  do 
not  help  one. 

Again,  supposing  one  has  a  convex  mirror,  and  it 
is  desired  to  find  the  foons,  it  is  not  much  use  to 
have  a  formula  founded  on  a  diagram  in  which  the 
radius  of  curvature  is  assumed  to  be  known.  The 
method  of  doing  this  I  came  across  by  chance ;  but 
it  was  not  in  a  book  on  optics.  Or,  once  again, 
the  textbooks  show  you  how  to  find  the  focus  of  a 
concave  minor,  and  give  diagrams  of  the  refiecting 
telescopes ;  but  I  have  not  yet  come  across  a  rule 
to  find  the  equivalent  focus  produced  by  the  com- 
bination of  the  two  mirrors  in  Qregorians  and 
Cassegrains,or  how  to  fix  their  distance  apart  so  that 
Uie  image  may  be  reflected  by  the  smafi  mirror  to 
the  right  point  behind  the  large  mirror.  The  former 


Ebaata.— £voLxmoN(19898).--Page  196,  line  19, 
for  «♦«»  X  &c.."  read  ••a*  f  &c";  line  6  trom 
bottom,  for  "  83,"  read  "  13  " ;  mid.  ooL,  line  \% 
for  "by  X ,"  read  *•  by  +  " ;  and  line4  above  the 
end,  for  "  10«»jp«,"  read  *•  lOo^o:*."— J.  H.  H, 
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%♦  In  their  antwera,  OorrupondmU  an  w* 
ipectfuUy  requested  to  mention,  in  emeh  imtana,  tki 
title  ana  number  of  the  query  asked. 


[45869.] —To  Mr.  Dresser.— Aa  a  rule  I  tone 
every  stop  from  the  principal,  but  it  is  a  rale  wiUi 
oxceptionv.  I  tune  every  8ft.  stop  and  also  efoy 
2ft.  stop  from  the  principal,  and  any  mutetionstop 
between  those  pitohes.  If  there  is  a  16ft.,  I  tone 
that  from  one  of  the  diapasons,  either  opened  or 
stopped,  according  to  the  16ft.  The  reeds  should 
be  tuned  from  the  principal ;  but  much  depends  on 
the  power  of  the  stops,  and  the  open  diapsson  or 
principal  may  be  used,  as  may  be  found  most  coo- 
venient;  but  whichever  method  is  adopted,  if  tiis 
organ  is  properly  winded  and  the  tuning  oorreoCly 
done,  there  should  not  be  any  beat.  The  answer 
to  the  question  commencing  **  Why  I  ask.  &c,"  if 
that  if  such  occurs,  the  tuning  is  baoly  done. 
Again,  you  say  *'  Then  I  am  told  you  tune  ths 
twelfth,  &c."  I  should  say.  Who  told  you  so?  u 
it  is  not  generally  so  done.  The  gambas,  &c.,  are 
tuned  from  the  principal.  I  shall  inolode  taning 
in  my  papers  on  **  The  Organ." — J.  Dbbbbbb. 


,]  —  Bourdon  Pipes.  —  The  Bourdon 
should  not  be  slow  of  speech,  but  if  the  mouth  is 
only  Jin.  high  for  a  CCC  pipe  and  very  httis 
wind  admitted,  it  must  be  slow.  Cat  the  month 
Uin.  high,  and  give  as  much  wind  as  it  will  take 
without  sounding  any  harmonic. — J.  Dxbbbkb. 


1— Bmbossing  and  GMldinc  on  Olass 
(Xf.Q  )— There  are  two  Mays  of  emlKMsing  glass : 
oy  means  of  hydrofluoric  acid  sund  by  the  sand- 
blast. The  second  methud  bdnf  raUier  beyond  ths 
power  of  anateurs,  1  shall  not  aescribe  it  here.  Is 
the  hydrofluoric  acid  process,  the  gla«  is  first 
coated  with  some  protecting  substanoa,  and  upon 
this  the  design  is  drawn  with  a  aharp  instrument, 
so  as  to  expose  the  glass  below.  The  acid  is  then 
applied,  when  the  exposed  portion  of  the  glass  be* 
comes  corroded.  The  wax  can  be  afterwards  rs- 
moved.  In  practice,  the  glass  should  be  wanned 
and  coated  with  molten  beeswax  (not  paraffin, 
which  is  too  brittle).  Saperfluons  wax  ahould  be 
drained  off,  so  as  to  leave  as  thin  a  coating  aa  pos- 
sible. Or  a  composition  may  be  used,  formed  by 
melting  together  2  parts  of  beeswax,  2  of  asphalts. 
1  of  black  pitch,  and  1  of  Burgundy  pitoi,  and 
heating  them  toj^ether  until  a  drop  Plaoed  upon  a 
cool  surface  gets  hard  and  tough.  Whatever  the 
protecting  substance  used,  it  should  be  pennitted 
to  set,  and  the  design  should  then  be  traobd  with 
some  pointed  instrument,  care  being  taken  to  cat 
right  down  to  the  glass.  If  the  design  is  compli- 
cated, it  will  be  found  better  to  trace  it  first  on 
paper,  and  then  to  go  over  the  lines  with  a  pricker. 
The  paper  can  then  be  plaoed  upon  the  wax. 
and  some  dark-coloured  powdec  darted  over 
the  holes.  On  removing  the  paper»  the 
outline  of  the  design  wiU  be  found  onzked 
on  the  surface  of  the   wax.    It  will   than   be 
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«aiirtooataw&7  the  wax  at  the  desired  plooM.  A 
■hJlow  traj  of  guttapercha  or  of  sheet- lead  moat 
tfaflo  be  taken^  and  into  it  be  placed  about  half  an 
inefa  of  the  dilate  hTdroflaono  acid  of  commerce. 
Hm  glais  must  then  be  placed  waz^ii  !e  down  over 
the  tray,  and  left  ezposM  to  the  raponr  of  the  acid 
for  some  time.  Ou  remoTing  it,  washing  with 
witsr,  and  cleaning  oS  the  wax,  the  design  will  be 
fomd  etehed  in  opaqne  lines  npon  a  bright  ground. 
If  reomred  bright  upon  an  opaque  ground^  the 
wazsQ  gbss,  instea'1  of  being  exposed  to  the  ysponr 
of  the  acid,  should  be  dipped  into  the  add  itself. 
After  the  removal  of  the  wax,  the  surface  of  the 
fIsBS  should  be  ground  with  very  fine  emery. 
Another  way  is  to  draw  the  design  on  the  glass 
with  a  pencil  and  Brunswick  black,  using  as  a 
raide  a  sketch  on  paper  placed  beneath  the  glara. 
On  sxDOfure  to  the  add  vapour,  the  whole  back- 
ooona  will  be  rendered  opaque.  The  Brunswick 
bbek  can  be  cleaned  off  with  turpentine,  leaving 
the  design  in  dear  glass.  Instesd  of  Brunswick 
bbck  an  ink  may  be  used,  made  by  dissolving 
ssphalte  in  turpentine,  and  thickening  with  bees* 
wix  and  reatn.  Where  it  is  desired  to  produce  an 
srtiftie  effect  by  the  introduction  of  shading,  re- 
oomse  may  be  had  to  Gruene*s  patent  process, 
whereiB  the  wax  or  Brunswick  black  is  re- 
placed  by  snbetanoes  not  altogether  impervious 
to  the  aotion  of  the  add.  The  dengn  is  drawn 
with  oQ^varmahes,  greasy  printing  inks,  or  aome 
nch  substanoes  (usiag  a  good  protector  for  the 
high  lights,  a  baa  protector  for  the  deep  shades, 
and  so  on),  and  is  then  dusted  over  with  flnely- 
powdezed  metal,  copal.  &o.  When  dry,  the  glass 
II  ^oped  into  hydroflaoric  add  and  allewed  to 
rsnuttn  in  for  a  few  seconds,  and  is  afterwards 
washed.  If  care  is  taken  in  the  selection  of  the 
protecting  materials,  it  is  possible  for  an  artistio 
workman  to  obtain  very  strikmg  results.  Oilding. — 
Oildisg  may  be  done  either  with  brons)  powder  or 
with  gold-leaf.  If  the  powder  is  to  be  used,  the 
dedgn  should  be  traced  on  the  wrong  side  of  the 
glass  with  Jaoan  gold-aixe  thinly  laid  on,  which  is 
sftsrwaxda  dusted  over  with  bronxe  powder. 
When  dry,  a  coat  of  varnish  is  laid  on. 
In  tradng  the  design,  it  muat  not  be  for- 
gotten that  the  wrong  nde  of  the  glaaa  is 
bsiDg  worked  at,  and  that  when  viewed  nom  the 
front  everything  will  appear  twisted  round-^the 
light  being  to  the  left,  and  the  left  to  the  right. 
To  gild  with  leaf  the  glass  must  be  carefully 
deaaed  and  laid  upon  the  dedgn.  Then  a  solution 
of  isinglass  is  put  on  by  aid  of  a  flat  camel-hair 
brash.  WhUe  still  wet,  gold  leaf  is  laid  on  with  a 
gfldst's  tip  (for  the  sake  ef  economy  adherine  to 
the  design  aa  nearly  as  posdble) .  mien  quite  dry. 
the  design,  the  outline  of  which  has  been  pricked 
oit  as  before  described,  is  taken  and  placed  upon 
the  gold.  Dark*ooloured  powder  is  then  sprinkled 
on  aa  before.  The  paper  la  next  removed  and  the 
outline  carefully  gone  over  with  Bmnawick  black. 
The  superfluous  gold  is  cleaned  off  bv  the  aid  of  a 
iharpnar^w  chisel.  The  size  ia  made  by  diaaolv- 
tiur  tox.  01  iainglaaa  in  a  auffldency  of  water, 
uoiag  a  quarter  of  a  ^iat  of  rectifled  spirits,  and 
mikiAff  up  to  half  a  pint  with  water.  Note. — If 
hjdrofluonc  add  ia  dropped  upon  the  fiogers  it  is 
dssirable  to  wash  it  off  without  unneoessary  delav ; 
but  let  no  one  be  deterred  from  using  the  add  by 
ths  dreadful  things  the  textbookr aay  of  ic.  They 
don't  ^ply  to  the  diluted  add  sold  at  the  ahopa. 
AlpbkdW.Sowabb. 

[40221.]  ~  Oaloulatlnff    Watoh  and  Clock 
Traina. — I  am  afraid  it  would  take  too  much  space 


tonplyfidly  tojrour  ^uefy.    I  would,  thortf ore, 
L'.  Nelthropp.^  In  tfiis  work  you  will' find  many 


iwommeBdyou to  read 

hySpon,  48,  Charing^cross,  written  by'Bev. 


recently  published 
...      .      ^        g^ 


nhi&ble  oaicalataons,  whidi  are  really  copied  from 
Bffid's  book  on  **  Watch- Work.*'  The  book  wiU 
cost  ^ou  6s.  6d.  Should  you  not  care  to  speculate 
in  this,  I  will  try  and  let  you  see  mine,  if  you  wUl 
•Atertise  vonr  address.  I  can  then  also  recommend 
othsr  works  which  would  be  very  useful  to  you  for 
^tlodating  watch  and  dock  traln8.^FATHSB 
Toa. 


^> 1— Bailway  Brake  Formnla.— To  "A 

1)>IVBB.*^-The  resistance  due  to  a  brake  is  the 
lune,  deduced  from  the  '*  distance  "  run  in  making 
tt>  stop,  or  from  the  '*time."  if  the  brake-power 
ywaences  to  act  with  full  force  when  the  time 
D*Kins  to  run,  and  that  it  continues  to  not  to  the 
nd  of  the  stop.  The  deviation  between  the  results 
Aows  that  time  elapsed  before  the  brakes  came  into 
^  operation.  Therefore  the  nearer  the  results 
Woadi  equality  the  more  perfect  is  the  aotion  of 
ws  brake.  The  forces  acting  upon  a  train  are 
?>^ttlly  expieaaed  in  percentagea  of  the  wdght,  or 
m  ]K>!uida  per  ton,  wnile  velocities  are  more  oon- 
^vuently  expressed  in  milea  per  hour  than  in  feet 
pet  sscond.  To  find  the  resistance  due  to  a  brake 
»  ponnds  per  ton  deduced  from  distance  run,  the 

Jouowingfon    "  "      ~ 

wbate 


formula  is  used  — B  =  74-78  x  7»  /  D, 


R  a  Resistance  in  lb  per  ton. 

V  s  Soeed  of  train  in  miles  per  hour. 
..  .^      B  =  Distance  run  in  feet. 
Uthe  resistance  is  to  be  deduced  from  the^tm^ 


occupied  in  making  a  stop,  the  calculation  is  equally 
simple.  By  the  laws  of  falling  bodies  a  force 
equal  to  the  weight  of  a  body  acting  upon  it  for  a 
period  of  one  second,  will  produce  a  velocity  of 
d2'2ft.  per  second,  and  this  velodty  will  vary 
directly  as  the  force  applied  and  as  the  period  of 
application.  Therefore,  to  impart  in  one  second  a 
velodty  of  one  mile  per  hour,  or  l*466ft.  per 
second,  to  a  body  wdghiog  one  ton,  would  reqnire 
the  application  of  a  force  of  2240  x  I  '466/  32-2  = 
102  021b.  Thus,  if  we  let  T  =  the  tim^  in  seconds 
during  which  the  accelerating  or  retarding  force  is 
appUed.  while  B  and  V  are,  as  before,  the  amount 
of  the  force  in  pounds  per  t>n,  and  speed  in  miles 
per  hour,  the  following  formula  U  obtained:— 
B  =  102  X  V/T.  In  cases  of  emergency,  a  brake 
is  required  to  bring  a  train  to  rest  in  the  shortest 
possiole  dUtanee,  the  time  bdng  of  no  practical 
value.  Therefore,  it  is  essential  that  all  calcula- 
tions should  be  deduced  from  the  distance  run  in 
making  a  stop.^CLSicsNT  E.  St&btton. 

[46296.]— Torklah  Bath  for  Home  TTse  — 
A  simple  form  of  hot-air  or  steam- bath  may  be 
made  as  follows  :^To  the  back  of  an  ordinary 
wooden  or  cane- bottom  chair  fix  an  upright  piece 
of  wood,  and  to  this  at  the  height  at  which  the 
neck  of  the  dtter  on  the  chair  'vnll  be  fix  a  hoop 
of  cane  or  other  material  suffidently  wide  to  keep 
the  cloth  to  han^  from  the  hoop  free  from  tfaie 
shoulders  of  the  sitter.  Place  beneath  the  chair  a 
gas  or  oil  lamp  or  two,  if  one  does  not  give 
suffident  heat.  If,  now,  a  doth  be  fixed  round  the 
ring  suffidently  ample  to  reach  the  ground  and 
close  all  round  the  dtter,  a  tent  will  be  formed 
from  the  top  of  which  the  head  of  the  dtter  will 
project.  I^t  the  doth  overlap  the  ring  fredy,  so 
as  to  permit  of  bdng  pulled  dose  to  the  dtter's 
neck.  Whilst  taking  this  hot-iOr  bath,  the  feet 
must  be  kept  in  a  basin  of  warm  water.  If  there 
is  danger  of  a  headache,  a  cold  wet  doth  on  the 
head  will  prevent  it.  If  a  vapour  bath  is  pre- 
ferred, place  a  pan  of  water  ever  the  lamp,  so  that 
the  water  may  boiL— Yolvoz. 

[46296.1— Harmonium  or  Orffan.  —  I  have 
been  waiting  to  see  if  any  of  our  correspond- 
ents would  notice  an  objection  in  the  sketch  fur- 
nidied  bj  **  Joiner,*'  on  page  66  of  our  present 
volume,  m  reference  to  the  above  query ;  but,  as 
no  one  seems  to  notice  it,  I  hope  **  Joioer  "  will 
pardon  me  if  I  explain  what  that  objection  is.  In 
the  sketch  at  B,  the  tubes  or  cells  are  represented  in 
the  oppodte  direction  to  what  they  are  generally 
placed.  This  increases  the  difficulty  of  extracting 
the  reeds  for  tuning,  &c  ,  60  per  cent,  to  that  of  the 
general  method.  Any  person  at  all  acquainted 
with  the  interior  construction  of  the  American 
organ  is  aware  that  the  front  and  back  sets  of 
reeds  are  the  eanest  to  get  at  for  tuning  and 
deaning.  They  are  also  aware  that  there  is 
always  some  difficulty  to  remove  or  exflract  the 
reeds  of  the  intermediate  sets,  such  as  the  diapason 
set  in  larffe  instruments ;  but  the  plan  suggested  by 
**  Joiner'^ (of  having  the  outer  ends  of  the  tubes, 
where  the  reeds  shde  in,  inwards)  increases  the 
difficulty  of  removing  the  vibrator  to  a  condderable 
extent.  I  am  quite  at  a  loss  to  conodve  how  the 
vibrators  at  B  are  to  be  extracted  with  a  reed- 
hook.  At  any  rate,  in  my  o]^inion,  it  is  quite  an 
impossibility  to  remove  them  m  the  usual  manner, 
aad  the  outer  portion  of  the  tubes  been  repre- 
sented towards  the  back  of  the  instrument  (in  the 
sketch),  the  matter  of  removing  the  reeds  would 
have  presented  no  difficulty  whatever.  For  the 
benefit  of  interested  readers,  I  trust  that  "  Joiner" 
will  dearly  explain  this,  and  let  us  know  how  he 
removes  the  reeds  dtuated  in  the  tubes  at  B,  in  the 
sketch. — G.  Fbtsb. 

[46306.1— BUywiiiff  Bnfflnaa.— Theee  engines 
are  oertainlv  **  suita  »le,"  but  would  they  not  be 
rather  oostly  as  compared  with  a  fan  for  each 
hearth  worked  from  shaftin^^P  A  smith's  fife 
requires  a  blast  having  a  density  of  only  about  a 
quarter  of  a  pound  on  the  square  mch,  whereas  iron 
f umaoee  require  a  blast  witn  a  dendtjr  of  from  2| 
to  3lb.  per  sq.  in.  Yon  will  find  some  information 
on  tiie  subject  in  Spon's  **  Dictionary  of  Eogineer- 
ing,"  but  it  is  a  spedal  branch,  and  notes  and 
formulas  are  not  published  in  the  usual  textbooks. 
—Nttn.  Dob. 

[4633l.l-^laffeolets — ^In  all  probability  you 
have  spoilt  the  instrument ;  better  take  it  to  a  maker 
and  see  if  he  can  repair.  Doubtful  whether  any- 
one can  sugffoet  a  remedy  without  seeing  the  in- 
strument.—T.  P. 

[46840.] -Palntingr  on  SUk  and  Satin.— Did 
you  form  a  ground  with  size  first  of  all  P  I  b^li  eve 
that  is  the  secret  of  painting  on  silk. — ^Bi.  P. 

[46341.]— Nlokel  Plating.— Is  the  querist  sure 
he  obtained  pure  materials,  and,  above  all,  did  he 
clean  the  work  thoroughly  P  Make  the  solution  by 
dissolving  double  sulphate  of  nickel  and  ammonia 
ia  hot  water,  one  pound  to  each  gallon,  and  have 
a  bath  large  enouib  to  hold  about  a  fifth  more  solu- 
tion than  iA  nee^d.  Battery  power  depends  on 
quantity  of  solution,  but  always  have  plenty  and 
oouple  up  for  intendty  at  the  start,  changing  to  I 


quantity  when  a  film  ba«  been  deposited.  The 
surface  of  anode  should  be  largdy  in  excess  of  the 
surface  to  be  covered— in  fact,  surround  the  article 
with  plates  of  nickd.  Beyond  thorough  cleaning 
it  is  advisable  to  copper  sted  before  placing  in 
nickd  bath.— E.  0. 

[46346.]— OontinnouB  Brake  —The  Henderson 
system  is  hydraulic,  1  believe.  A  disc- shaped 
vessel  contains  a  diaphragm,'  on  one  side  of  which 
is  the  water  in  the  brake-pipes,  ou  the  other  stean 
from  the  engine.  I  doubt  whether  mauiy  of  them 
are  at  work.- T.  P. 

[46369  ]— Gildlnff  Watoh-PUtes.— Frosting 
is  done  with  the  scratch-brush  held  so  as  just  to 
touch  the  metal.  It  requires  a  deal  of  practice. 
Ton  will  find  several  replies  in  back  numbers ;  both 
mechanical  and  boiling  processes.  It  is  not  clear 
which  you  mean.— Ps^H. 

[46366  J— I^aather  for  Bellows.-Ask  for  best 
strained  sheepskin.— Sabbas. 

[46368.]— Olook  —In  the  American  **  Nutmeg  " 
clock,  which  appears  to  be  the  kind  alluded  to  by 
**  Anxious  Amateur,"  the  back  is  secured  by  two 
pins,  which  enter  into  bavonet-catches  at  the  top 
and  bottom,  in  the  edge  of  the  back.  Remove  the 
three  sorews  at  the  front  of  the  dock  which  secure 
the  works  in  the  frame :  then,  using  the  winder 
and  hand-setter  aa  levera,  turn  the  back  to  the  left 
as  far  aa  the  pins  will  allow,  and  then  pull  out  the 
back  and  works  together.  To  separate  them,  the 
winding-handle,  mich  is  secured  ou  bv  a  left- 
handea  thread,  must  be  turned  to  the  right  (uot  to 
the  1^  as  su^;«>ted  by  **  Calne  "),  and  the  hand- 
setter  pulled  off,  when  the  back  will  be  free.— 
G.  0.  0. 

[46381.1  — Three 'Leg-gad  Qrawity  Baoape- 
ment.— I  cannot  allow  '*  Alfojoe's  *'  reply  to  pass 
without  comment.  The  gravity  escapement  was 
invented  for  the  sole  purpose  of  preventing  errors 
of  train  getting  at  the  pendulum.  Now  Benson, 
according  to  "Alfojoe,"  says,  that  <*the  great 
advantages  possessed  by  this  escapement  over  all 
other  ffravity-esoapements  are  as  follows  "  (para- 

£aphl4):  **^e  angle  of  the  detent -planes  can 
set  so  as  not  only  u>  offer  no  resistance  to  the 
unlocking,  but  to  give  an  actual  impulse."  In 
other  wt^s,  one  ofUie  advantages  of  this  escape- 
ment is,  that  it  can  be  so  constructed  that  errors 
of  train  can  be  applied  to  the  pendulum.  One 
might  just  as  well  state  that  the  great  advantage 
of  the  due  and  steel  compensation  for  pendulums 
was  that  it  oould  be  so  made  that  the  pendulum 
was  not  oompensated.  My  reason  for  only  criti- 
dsing  paragraph  14  is,  that  I  saw  at  the  exhi- 
bition of  sdeatifio  instruments.  South  Kensington, 
a  dock  made  and  exhibited  by  Cooke,  of  York. 
The  detents  were  rounded ;  so  practically  it  was  an 
impulse-escapement  of  a  very  indifferent  kind.  The 
erroneous  reasoning  in  the  other  paragraphs  will 
be  obvious  to  any  reader.  I  bdieve  tnat  the 
gravity  escapement  is  not  suitable  for  regulators. 
X  understand  that  it  is  not  used  at  Greenwich, 
which  is  a  stronger  argument  against  it  than  any- 
thing I  could  aay.  The  double  three-legged  b  an 
undoubtedly  good  one  for  turret  clocks;  at  the 
same  time  it  is  equsUed,  if  not  surpassed,  by  a  pin* 
whed  and  remontoire.— Edwabd  M.  Nbimn. 


]— To  "Aldebaran."— I  wish  *'Alde- 
b%ran  "  would  explain  how  the  rays  in  a  terrestrial 
eyepieoe  are,  as  he  says,  **  still  divergent "  after 
passing  through  the  second  lens,  B.  In  all  the 
evefdeoes  I  have  seen,  the  distance  0  D  is  much  less 
than  the  sum  of  the  focal  lengths  of  G  and  D,  so 
that  in  them  the  rays  must  have  been  convergent 
after  passing  B.  The  podtion  of  the  diaphragm 
between  0  and  D  is  wrong ;  it  should  be  at  the 
point  where  the  ravs  cross,  where  the  image  is 
formed.  Nowhere  else  can  it  be  dearly  seen,  and 
the  edges  of  the  field  be  sharp. — Pafoul; 

i46402.]— Cement.- You  will  find  nothing  like 
ew  small  silver  rivets,  which  will  mike  your 
china  fit  for  use.— China  Bivbt. 

[46422.] -To  ICr.  Dreeaer.— I  intend  to  de- 
scribe a  number  of  couplers  in  my  artides,  both 
unison  and  octave. —J.  Dbbsbbb. 

[46424.]— Clroulskr  Saw.— Your  saw  »hoaM 
be  dished  — ie.,  tight  upon  the  dioamferenoe, 
to  work  wdl,  and  the  hollow  part  next  the 
fenoe,  for  in  working,  if  not  sharpened  pro- 
perly, will  beoome  hot,  and  the  consequence 
will  be  a  wobbling  saw ;  but  a  64th  of  an  inch 
would  be  quite  enough ;  if  yours  is  toe  much,  it 
may  be  altmd  by  plaoinff  it  upon  a  smooth  anvil, 
ana  slightiy  hammering  it  around  the  outer  edge, 
and  testing  it  with  a  straight-edge ;  your  saw,  I 
suppose,  from  the  size  given,  is  the  ordinary  peg- 
tootn.  There  are  some  who  profess  to  sharpen  saws, 
but  can  never  sharpen  one  to  work  without 
getting  hot.  A  slight  sketch  will  give  you  a  littie 
insight,  and  perhaps  be  useful.  Tig.  1  is  what  is 
called  the  gullet-tooth,  and  is  how  I  have  seen 
them  filed— 1st  to  an  angle  forming  a  needle-point ; 
the  2nd  with  a  very  slight  angle,  and  with  gullet 
right ;  the  3rd  sauare  at  top,  and  too  mudi  chamfer 
in  the  gullet.  Now  from  the  face  of  saw  the  point 
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ol  t<y>4h*«af)«  UiouKI  u«t«r  moo^  $0*>  for  loft 
wtKxi,  mail  ^^r  b»rU.  iquar*  th«  cJiamfer  in  gollot 
ftl^«l  OM  mhI  »  htdt  UkiokuM«  of  plate,  and  the 
••<  aol  mcr*  than  t«m-thirUi  thiokueu  of  plate» 
Um  rake  of  K>(>Ui  «i  ahown  by  lines  7,  8.  9»  from 
|K%uit  of  teeU  vH>'\  ana  clenranoe  from  heel  to 
|x>uU  ttol  ttor*  than  one-ei^hth  tu  an  inch ;  the  set 


ibonld  he  18  shown  at  4,  not  as  at  5.  Be  careful 
m  tettang  jour  saw ;  do  not  set  it  down  to  the 
tool  of  tooth,  or  yon  will .  buckle  it.  The  samo 
mle  applies  to  hand -saws  for  wood,  that  is  in- 
olnding  tenon  saws,  panel  saws,  hand  saws, 
half-rip  and  doTetail  saWi  (see  10) ;  6  is  a  gauge 
that  is  easily  made;  A,  a  piece  of  steel  or  iron 
hoop,  |in.  thick,  lin.  wide,  4in.  long ;  B,  a  piece  of 
■heet-iron  a  sixteenth  thick,  a  quadrant  at  one  end 
with  a  tail  at  the  other,  and  a  rivet  at  C.  This  is 
adjustable  to  apply  as  shown  at  lines  7,  8,  and  9, 
anarery  useful  until  your  eye  gets  aocustomed  to 
the  form  or  woric.— Jack  of  All  Trades. 

[46466.].  —  To  J.  O.  Kln^,  or  any  Wheel- 
wright.—To  put  a  new  hub  or  nave  to  a  timber- 
S'g  wheel  without  taking  it  to  pieces.  First,  take 
esisesof  the  front  and  back  hoops  of  old  hub, 
and  have  the  new  nave  turned  to  suit  them,  and  to 
the  full  diameter  of  the  spoke  shoulders  (if  by  a 
rare  chance  such  a  wheel  has  shouldered  spokes). 
Number  the  spokes  from  1  to  14  (the  common 
number  of  spokes  of  suoh  a  wheel).  Take  notice  for 
heavy  wheels  that  the  spokes  are  nearly  always 
|in.  thinner  edgeways  at  the  back  edge  of  the 
tenon  than  at  the  front ;  by  neglecting  to  notice 
this  you  may  spoil  your  job.  Begin  at  No.  1  8|>oke 
and  reverse  the  width  of  the  tenon,  making  it  a 
shade  narrower  by  bevelling  the  tenon  towards  the 
f^ront;  serve  the  opposite  face  of  No.  2  spoke  in  the 
■ame  manner— this  will  produce  a  slightlv  tapering 
opening  from  the  front  between  the  spokes.  The 
space  between  the  next  two  spokea  may  remain 
untouched,  as  they  will  already  be  found  to  taper 
from  the  back;  thus  every  alternate  opening 
between  the  spokes  will  taper  either  from  the  hack 
or  front.  The  parpoee  of  this  will  be  obvious  from 
theiUQatration  Ffg.  l,matkedM  1,M2,  &c.,  which 
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ii  as  ovtspread  pUn  of  the  spcket  of  the  wheel  at 
Iho  nave,  Mearare  the  size  of  each  spoke  set  oot 
•Blhoaave  for  mortisng,  which  is  done  in  the 
■iBal  way«  the  mortises  being  doly  bevelled  to 
CoaMf0»)  to  the  '*  di«ch  ^  of  the  wheeL  Thenave 
'   I  is  jH>v  cot  oot  for  the  *'  box  "  or  **  bush.'' 


I  ■•/  hsra  exfUin  that  the  wood  left  between 
fW  mtSKtiott  ta  the  nave  is  technically  called  the 
*^acas4.^  It  is  round  this  meash  saw-cutaare 
■*de  to  C^^rfSe  the  nave  Into  two  halves,  hack  and 
iMat,  TWai:  c«ts  are  made  with  a  strong  key- 
hoiumm,  ^UnMUXj  at  the  back  and  front  edges 
U  fW  ^moA^*'  a«  shown  by  th«  dotted  lines 


ABO  at  the  front  edges  of  the  back  half  of  the 
nave,  and  D  E  at  the  back  edges  of  the  front  half 
of  the  nave.  This  is  shown  by  the  plan  M,  1, 
M,  2,  &o.,  which  by  the  closing  together  of  the 
two  halves  lock  into  each  other,  and  tightly 
wedge  every  spoke  in  its  place.  To  hold  two 
halves  together  six  bolts  are  used,  reaching  from 
•back  to  front,  the  same  as  in  the  eonmion  mail- 
coach  axle-tree.  Fig.  2  shows  a  plan  of  part  of 
the  back  of  the  nave  with  a  rabbet  to  receive  the 
bolt-heads,  so  that  they  may  not  project,  as  shown 
by  1,  2,  3.  A  front  and  back  face-plate  to  the 
uave  is  necessary  for  the  bolts  to  go  through  to 
prf^vent  them  drawing  into  the  nave ;  the  edge  of 
«uch  back  plate  is  shown  by  the  dotted  lines  H  H. 
Of  course,  the  back  and  front  hoops  must  be 
Mbruok  on  the  nave  before  the  mortising  is  begun. 
A  mixture  of  red-lead  and  linseed  oil  is  the  hest 
cement  for  the  mortise- joints.  This  is  an  easy  job 
fur  an  ordinary  wheeler.— J.  C^ABLES  KofO. 

[46489.]— Bioyole-Making.— I  note  that  you 
have  bought  the  forgings  in  the  rough  only,  there- 
fore, let  me  help  you  as  best  may  be.  Now,  what  I 
should  do  would  be  to  do  the  work  properly,  even 
at  the  outlay  of  time  and  a  little  money  to  make 
the  needful  tools,  and  the  most  necessary  of  all 
would  be  a  drilling  spindle.  If  the  holes  for  the 
s  pokes  are  not  drilled  properly,  so  that  the  spokes, 
when  fitted,  stand  straiaht  and  true,  the  wheel  will 
Hf)  weak,  and  will  be  always  a  trouble  with  loose 
oud  broken  spokes.  What  you  need  is  a  drilling 
spindle.  This  you  can  make  yourself  for  a  few 
pruce  and  your  own  time,  and  if  you  will  tell  me 
what  olass  of  lathe  you  have,  whether  it  is  a  single- 
gear  one  or  with  baok^ear  or  not,  and  if  also  it 
has  a  slide- rest  or  not,  I  will  then  sendyou  a  sketch 
of  the  drilling-frame  and  spindle.  Without  some 
form  of  it,  you  would  never  be  able  to  drill  the  hubs 
properly.  In  the  mean  time,  you  may  occupy  spare 
time  in  getting  the  hubs  turned  up  to  size,  and 
the  holes  for  the  spokes  pitched  off.  I  need 
hardly  tell  you  that  the  holes  should  break- 
joint— or,  in  other  words,  that  alternate 
spokes  should  lead  to  alternate  sides  of  the 
hub.  Gkt  all  nearly  centred  up,  as  you  will  have 
to  carry  the  hub  between  the  lathe- centres  when 
drilling  the  holes.  With  a  drilling- spindle  the 
spoke-noles  are  bound  to  come  true.  As  to  the 
neck  and  backbone  not  coming  in  quite  right,  as 
you  have  fitted  it  so  far,  you  must  rely  on  the 
brazing.  See  my  remarks  previously.  In  your 
case  a  small  pin,  drilled  through  and  riveted  over, 
would  be  an  advantage.  But  get  the  joint  well 
filled  with  spelter  inside,  so  that  it  xorms  one 
solid  mass.  Not  only  this :  but  I  should,  if  the  fit 
is  very  loose,  put  in  a  piece  of  sheet-iron,  to  take 
up  the  slack,  and  so  further  solidify  the  joint. 
Let  me  know  as  to  your  lathe^  and  I  will  put  you 
right  on  that  or  any  other  pomt,  with  pleasure.— 

SUNLZQBT.* 

[46497.J— FortifLed  Engliah  Oltiea.— To  f uUy 
answer  **  Antiquary's  '*  query  would  no  doubt  oc- 
cupy too  much  space,  yet  I  expected  there  would 
have  been  more  mteresting  information  evoked  by 
it  than  has  been.  What  the  query  oalled  for  was 
dates,  and  they  have  not  been  forthcoming. 
Several  correspondents  refer  to  Chester  as 
<*  unique,*'  and  "  as  perhaps  the  most  perfect  ex- 
ample remaining  in  Europe "  of  ancient  walls. 
Ireland  is  still  supposed  to  belong  to  the  oontinent 
of  Europe,  and  we  have  yet  to  l^ar  of  a  separatist 
sufficiently  rabid  to  dream  of  it  being  otherwise. 
In  it  have  we  not  got  the  most  perfect  specimen  of 
ancient  fortificationa— to  wit,  Londonderry  f  Per- 
haps the  word  ancient  hardly  applies,  for  the  walls 
only  date  from  the  beginning  of  the  16th  century. 
However,  they  saw  service  on  more  than  one  oc- 
casion, and  most  people  have  heard  of  the  last 
time,  when  they  so  successfully  answered  the  end 
of  their  being.  Since  then  they  have  been  pre- 
served with  the  most  jealous  care.  The  city  has 
much  outgrown  them,  and  to  accommodate  the 
increasiog  traMo,  several   new  gates  have  been 

gierced  in  them;  but  they  have  been  altered  as 
ttle  as  possible.  All  visitors  to  the  city  n^ake  it 
a  matter  of  duty  to  walk  around  them.  They  are 
a  pleasant  promeoade  of  about  a  mile  in  length. 
On  certain  high  days  they  are  manned  by  those 
who  consider  themselves  the  representatives  of  the 
ancient  garrison ;  and  the  thunder  of  caimon  make 
the  surrounding  hills  re-edio,  and  call  up  in  loyal 
boaoms  the  memory  of  the  good  old  days  when  the 
men  of  Derry  fonght  and  died  for  true  liberty. 
Are  not  the  walls  of  Chester  much  encroached 
upon  by  buildings,  and  when  one  is  widking  upon 
them  are  they  not  walking  upon  the  tops  of  in- 
habited houses?  And  are  they  not  quite  over- 
bttUt  in  some  places  ?  Are  there  any  relics  of  the 
walls  of  Limerick  remaining,  or  of  any  other  Irish 
ci^?— Shan  Sholub. 

[46498.]— Cement  for  Olass.— Isinglass  dis- 
solved in  common  (not  glacial)  acetic  add,  with 
the  aid  of  a  little  heat,  makes  a  strong  trans- 
parent cement  for  glass.  The  glass  should  be 
sli^tly  warmed  by  dipping  in  hot  water,  after 
which  it  must  be  wiped  dry  and  clean  before  the 
cement  is  applied.— T.  A.  C. 

[46510.]-Photography.— Thanks  to  «»W.  T. 


I B."  and  "  W.  H.  S.  W."  for  their  repKes  to  shore 
Will  «*  W.  T.  B."  kindly  say  what  "bla<*  var^ 
nish  "  if  the  most  suitable  to  cover  tin  developiiit. 
dishes  withf  The  plan  described  for  chsngSir 
plates  is  just  the  kina  of  thing  I  have  been  bokiDg 
for,  and  will  do  admirably.  I  shall  be  eicsedinelv 
obliged  to  "  W.  H.  S.  W."  if  he  will  give  me  fuU 
parnoulars,  dimensions,  ftc,  for  makmg  a  bag  is 
he  Bugftests.  The  only  black  stuff  I  have  been  able 
to  obtain  is  not  sufficiently  opaque  wiUiout  haring 
about  four  thicknesses.  Is  black  calico  the  nsme 
by  which  I  shall  obtain  the  best  opaque  stuff  sold? 
Please  give  explicit  instructions  for  fitting  in  the 
arms  and  elastic.  I  think  that  I  can  feel  to  do  ill 
that  is  required  without  the  sights,  thougibperiups 
these  may  be  an  advantage  at  times.— F.  C. 

[46512.]  —  Borinff  Horizontal  B«r.  — See 
answer  to  46513;  but,  instead  of  a  drtll-point  fils 
a  three-square  point  the  same  as  centre-bit,  and 
give  it  one  turn  instead  of  a  third.— ^agk  of  Ail 
Tbadbs. 

[46513.]-Drill.— Get  a  bar  of  oast-steel,  iin.  by 
lin.,  and  make  it  into  a  pin-drill  about  6'16in.  and 
|in.  long ;  twist  the  end  about  one-third  of  a  tun, 
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and  sharpen  the  square  ends,  giving  about  a  64th 
clearance  from  cutting-edge  to  heel,  andhaidsn 
and  temper  to  a  dark  brown. —  Jack  of  All 
Tbades. 

[46531.]  —  Taoht  -  Deck.  —  In  my  opinion, 
**  Working  Tom**  does  not  give  sufficient  thiok- 
ness  to  the  deck  planking,  unless  the  boat  be  a 
very  small  one.  Itin.  would  be  less  likely  to  givs 
trouble  by  leakage :  also  it  would  be  very  in« 
judicious  to  leave  only  iin.  of  timber  for  the  spike 
nails  to  be  driven  into,  as  he  reoommends. — 
J.  J.  A.,  Liverpool.  | 

[46536.]— Shaft.— I  have  fixed  shaf ting  the  same 
as  you  speak  of,  and  have  had  very  little  trouble 
to  get  them  to  work  properly.  If  you  were  in  my 
locality  I  oould  show  jrou  one  at  work  that  I  fixed 
five  years  ago.— Stbathedbn. 

[46553.] —Blvetlnff  Copper  Boiler.  —  Appa- 
rently it  is  only  reasonable  to  presume  that  it  is 
an  extemsdly-flred  boiler  you  have  in  view.  If 
so,  and  you  want  to  reset  the  other  end  in,  the 
only  way  is  to  flange  up  the  end  plate,  and  recess 
it  into  the  shell,  which  will  leave  the  rivets  in 
view,  as  sketched  in  Fig.  1.    Or  another  way  is  to 
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flange  out  the  shell-plates  and  rivet  a  flat  end  on 
as  at  Fig.  2.  In  either  ease,  I  dtiould  well  sweat 
the  joint  with  solder,  to  insure  its  being  steam- 
tight.-  SUXLIOHT. 

r46d56.]-8kln  Disease.- 1  was  af&ieted  with 
a  similar  ditease  for  15  years  without  relief,  until 
I  was  reoommended  to  try  the  following  1^  a  re» 
tired  surgeon  from  the  East  India  Company's  sex- 
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fio«^  which  completely  ciured  me  in  aiz  we6k$. 
£Qi  pcetcription  was  fiye  grains  of  corrosive  sublU. 
mate  to  loz.  spermaceti  ointment^  scented  with, 
bezpunot.  I  ruhbed  a  small  quantity  on  the  part 
affected  two  or  three  times  a  day,  and  increased 
tiks  qnantity  eTerv  day.  It  made  it  apparently 
worse  for  a  few  days ;  bat  I  perseyered^  and  it 
coisd  me,  and  I  have  not  had  It  since.  I  have  re- 
oommended  it  to  many,  and  never  knoim  it  to  fail. 
— Jas.  Lkwis,  bnahmaker,  Swansea. 

[465&7.]—8p^n  Wire,— No  drawinf^  of  ma- 
chine haye  appeared  in  this  paper  siaoe  YoL  XVII., 
psge  481,  when  I  sent  a  plan  and  desoriptioii  of 
oae  I  made  for  my  own  use,  Jostpreyious, a 
vell-knowB  correspondent,  the  late  ''  ST.  B./'  sent 
a  plan  of  the  method  he  advocated,  but  it  r^oired 
the  assistance  of  a  self-acting  lathe  or  sunilar 
machine.  A  cotton  or  silk-ooyering^  machine  will 
aotdo  for  coyering  with  wire,  for  in  this  case  it 
ii  absolutely  necessary  that  a  very  great  strain 
iboold  be  put  upon  the  coyering*  wire  while  it  is 
being  wrapped  round  the  under  wire,  and  the 
principle  ox  oorering  is  different.  You  can  buy 
coyexed  strings  singly  or  in  sets,  pretty  cheaply, 
other  of  Mr.  I)ayies,  or  elsewhere.  In  the  olden 
plaiL  the  wire  ia  strained  in  a  framing,  carrying  a 
toothed  wheel  at  each  end,  and  these  wheels 
reTolye  equally  by  meana  of  a  shaft  carrying  suit- 
able geahnff .  In  the  other  plan  the  wire  is  placed 
witfam  a  tube,  haying  a  disc  on  one  end  carrying 
the  coyering  wire ;  Uie  tube  revolying  in  bearings. 
-J.  0.  L. 

[46667.]— Spon  Wire.— The  strings  should  first' 
be  prepared  for  covering  by  drawinff  them  between 
two  coarse  files.  This  roughens  the  surface,  and 
by  giving  the  copper  wire  a  hold,  prevents  its 
spzin^g  ^  loose  and  rattling.  The  process  of 
coTonng  is  a  very  simple  one,  and  oonsists  of 
fssteoing  the  steel  string  between  two  revolving 
books— properly,  they  ought  both  to  reoeive  the 
same  motion  by  means  of  cog-wheels  connected  l^ 
i  long  rod  ;  but  for  covering  with  copper  wire  up 
to  about  No.  20  B.VT.G.,  it  will  be  sufficient  it 
one  only  does  the  work,  while  the  other  revolves 
fiedy  with  the  string.  The  copper  wire  should  be 
fastened  to  one  of  tne  hooka  and  h^,  in  apieoe 
of  ifit  wood,  at  about  the  position  the  ooveruig  |b 
intended  to  begin ;  the  stnng  will  then  wind  up 
the  wire  as  it  revolven.  and  at  the  same  time  push 
the  holder  along.  When  the  covering  has  gone 
far  enough,  a  uttle  pressure  by  the  finders  on 
the  copper  wire  underneath  the  holder  will  cause 
ii  to  break  off  close  to  the  string.  The  spare  wire 
it  the  other  end  may  then  be  cut  off  by  reversing 
the  movement  of  the  lathe  and  nipping  the  copper 
wire  with  a  pair  of  cutting  pliers,  wmoh,  to  pre- 
vent injury  to  the  steel  snonld  previously  have 
been  softened.  If  Mr.  G.  Fryer  will  send  me  his 
address,  I  will  forward  him  a  holder.  For  this, 
though  easy  enough  to  make,  is  not  so  easy  to 
describe  wiUiout  an  illustration.— W.  H.  Davibs. 

[46559.] — Sharpening  Carpenter's  Saws.— 
See  answer  to  query  46424,  and  for  pitch  of  teeth, 
fine  dove- tail  aaw,  24  to  32  to  the  inch ;  tenon,  12 
to  16;  panel,  &  to  5-32;  hand,  3-16  toi;  half  rip, 
^•16.  Tiles  there  are  great  differences  in:  the 
fiiit  two  a  Sin.  file  will  do ;  the  next  two,  a  4in. ; 
and  the  last,  5ui.  or  6in. ;  but  for  the  first,  any  3in. 
file  will  not  do,  as  they  are  not  fine  enough  upon 
the  angles,  but  with  Stubbs',  I  have  out  40  and  50 
to  the  inch,  the  whUe  with  others  that  are  called 
teoon-saw  files  I  have  had  the  greatest  difficulty 
to  get  a  tooth  witbin  the  ordinary  tenon -saws  or 
neat-nws  for  butcher.'-jrAOx  or  All  Teades. 

[46560.]  —  Tuning  Piano.— To  Mr.  W.  H. 
DiviES.— I  should  hardlj  like  to  advise  "  R.  H." 
to  raise  the  pitch  of  his  piano  two  whole  tonee 
wiOiout  knowing  something  more  about  it,  for  I 
am  afraid  the  tuner  must  have  had  some  sood 
reason  for  saying  that,  it  raised,  **it  would  be 
down  the  following  day,"  as  this  would  certainly 
not  be  the  oaae  unless  something  had  given  way, 
althoQ^it  would  be  quite  true  that  one  tuning 
woold  not  be  sufficient  to  make  up  for  such  neglect, 
eren  in  the  best  of  instruments.  I  may,  however, 
tan  «*  B.  H.,"  for  hU  comfort,  that  the  difficulty  is 
quite  as  likely  to  have  originated  in  the  unwilling- 
hm  of  the  toner  to  undextake  such  a  job  as  from 
any  defect  in  the  piano.  For  if  there  is  one  thing 
Bors  than  another  a  country  tuner  dreads,  it  is  just 
inoh  a  task  sprung  upon  him  when  he  has  very 
likaljr  parcelled  out  hts  work  barely  to  time  a 
ovtun  tnin,  and  it  must  be  admitted  that,  under 
thase  otroumstancea,  there  is  '<  good  reason " 
nough  to  warm  up  the  most  prosaic  of  mortals 
into  eloquence  on  the  possible  perils  of  such  a  pro- 
ving ;  and  it  would  be  easier  to  blame  him  for 
this  than  to  act  differently  in  a  similar  situation, 
MpedaUy  when  it  is  taken  into  consideration  that 
a  very  large  proportion  of  these  cases  ia  doe  to 
>iaple  neglect  and  to  a  foolish  habit  of  boasting  how 
much  longer  one  particular  piano  wUl  stand  iu  tunc 
than  any  other — pitch  and  tone  being,  of  course, 
with  such   people   quite    dislinct    qaalifications. 

*H.  H."  must  not  think  I  include  him  amongst 
udi  class;  but  the  tuner  would  be  almost  certain  to 
^ao,  and  would  make  him  euiler  for  the  faults  of 


his  neighbours.  The  fact  that  ,the  pitah  ^eems  to 
have  gone  down  equally  throughout,  points  to  a 
defect  in  the  wrestplank,  if  anywhere,  aud  i% 
taking  it  altogether,  raUier  an  advantage  than 
otherwise:  but  before  venturing  to  tighten  the 
etrinfrs  I  should  remove  the  backm|;  ana  notice  if 
the  mank  shows  sny  signs  of  pulling  away  from 
the  bracings.  If  so,  a  few  good  strong  screws 
would  be  of  service,  though  I  have  noticed  it  is' 
peculiar  to  such  pianos  that  the  tuning-pins  are 
placed  too  near  the  top  Of  the  plank  for  screws  to 
be  put  in  above  them,  and  it  may  therefore  be 
necemary  to  put  them  underneath,  though  in  this 
position  they  will  have  to  contend  against  the 
mcreased  leverage.  In  raising  the  j>itch  it  will  be 
at  first  only  necessary  to  rough  it  up.  For  an 
amateur  the  easiest  way  of  doing  this  will  be  to 
raise  each  note  to  unison  with  the  i-note  next 
above,  and  proceed  upward  until  finished.  It 
should  then  be  left  to  settle  for  a  short  time,  and 
notice  should  be  taken  if  there  are  any  signs  of 
^ving  way,  such  as  loud  noises,  &o.  The  proceed- 
ing may  then  be  repeated  half  a  note  at  a  timie 
until  the  strings  are  all  up  to  pitch.  To  fine  tune 
it,  vrill,  of  course,  require  a  considerable  amount 
of  practice ;  but,  with  care,  a  passable  job  may  be 
made  with  the  assistance  of  a  set  of  12  harmoniuoi 
or  oonoertina  reeds  tuned  to  consecutiye  half -notes, 
— if  fixed  in  a  concertina  eo  much  the  better— when 
the  octaves  and  unisons  may  be  tuned  from  the 
giOUndwork  so  bdd.  To  remedy  ttid  squeaking,  a 
touch  of  blacklead  oa  the  hoppers  ia  all  that  is 
necessary ;  but  the  difficolty,  in  a  check  action,  will 
be  to  get  at  them ;  perhaps  the  best  way  would  be 
to  lay  the  action,  face  downward,  on  a  kitchen 
dresser  and  to  scrape  a  little  dry  blacklead  On  to 
the  butts  of  the  hammers  and  to  rub  it  into  the 
grain  of  the  leather  with  a  camel-hair  brush.  The 
esoape-buttona  at  the  back  of  the  hopper  may  also 
reauire  a  similar  treatment ;  but  with  such  diffi- 
culttea  a  little  careful  and  intelUgeut  {fanning  will 
do  more  good  than  a  whole  page  of  instructions, 
which  must  necessarily  be  mixed  up  with  a  great 
deal  of  advice  given  at  random.-- W.  H.  Davies. 

^46561.]— Water-supply.  — "A."  can,  if  he 
thinks  fit,  disconnect  all  pipes  passing  through  his 
house— that  is,  if  the  house  is  his  own  property. 
All  information  he  requires  he  can  get  from 
the  water- works  of  his  district— P.  MOONST, 
Plumber. 

[46574.]— Photo.-Bath.— I  was  for  some  time 
troubled  with  these  stains  like  marbling.  In  my 
case  they  were  caused  by  a  habit  I  had  of  movii^ 
the  plate  in  and  out  of  the  bath  bv  way  of  helping 
the  ether  and  water  to  mix.  A  gentle  motion 
within  the  bath  may  be  useful ;  but  if  any  paat  of 
die  plate  be  withdrawn  before  decomposition  is 
complete,  the  ether  runs  into  greasy  patooes,  which 
are  sure  to  show  on  developing. — ^W.  A.  S. 

[46574.1— Photo-Bath.— Insert  pieces  of  blot- 
ting or  filtering  paper  at  the  comers  of  the  carriers ; 
upon  these  let  the  plate  rest.  The  bibulous  paper 
will  carry  off  the  drip,  and  if  plates  are  kept  but  a 
reasonable  time  before  developing,  the  **  ovster- 
shells  *'  should  not  appear.  An  imerior  quality  of 
silver  sometimes  causes  these  marks ;  organic  matter 
in  the  bath  sometimes  produces  them,  but  glue  (or 
other  matter  in  the  wrong  place)  at  the  comers  of 
the  carriers  is  very  often  the  cause.  Never  use 
glue  for  carriers ;  shellac  is  safe.  A  prolonged  and 
agonising  experience  makes  me  sugg^  glue  as  the 
possible  cause.— W.  T.  Bashfobd. 

[46579.]— Continuous  Brakes.- The  G.N.B. 
company  usa  Smith*8  vacuum  brake  generally,  and 
in  some  cases  the  Westini^house  automatic,  on  their 
Scotch  expresses.  The  M  B.  use  the  Westinghouse 
automatic  on  their  Scotch  expresses,  and  the  San- 
ders and  Clayton  modified  automatic  vacuum  brake 
on  the  ordinary  expresses.  The  L.  aud  N.W.B. 
use  the  **  Emergency''  chain-brake  on  their  Scotch 
expresses,  which  only  acts-  on  the  train,  and  is  not 
used  except  in  cases  of  emergency,  when  it  can  be 
applied  by  driver,  fireman,  guards,  and  passeogeva 
(by  pulling  communication  cord}.  The  8.  B.R.  use 
Smim's  vacuum  on  their  Continental,  tidal,  and 
other  expresses. — Bbakb- block. 

[465S2.]— Pressure  on  Wheels  of  Bcdlway 
Carriages. — The  role  needed  seems  to  be  the 
ordinary  one :  Multiply  the  power  (ia  pressure)  by 
its  distance  from  the  fulcrum,  and  divide  by  the 
distance  of  the  weight  from  the  fulcrum,  and  the 
quotient  will  be  the  weight  or  resistance —in  thU 
case,  the  pressure  on  the  wheels.-<-PAT70T7L. 

[46586.]  —  A  Boinous  Wife.  —  I  was  for 
eighteen  years  labouring  under  the  same  misfor- 
tune, and  found  that  nothing  short  of  a  thorough 
exposure  and  separation  would  care  the  disease. 
If  '*AnUufortuaate  Husband"  will  advertise  a 
name  and  addrens  (post-office  will  do.  but  muat  not 
ho  initials),  I  will  give  hiiu  the  benefit  of  my  un- 
h«i.;.>pv  experience,  and  do  my  best  to  assist  him.— 
X.  Y.  Z. 

[4G.';S8. J— Telescope  Lenses.— As  a  week  has 
p»<«sod,  aud  this  has  not  boen  answered,  I  suppose 
it  may  now  be  oousidered  open.  Apologising,  in 
any  case,  to  the  correspondent  to  whom  it  was  I 


primarily  addressed,  I  may  tell  *'  J.  L."  that  what 
was  meant  was  rather  £he  positions  of  the  lenses 
themselves  than  of  their  tubes.  What  is  essential 
is  that  the  central  ray  of  the  eyepiece  shall  pass 
through  the  centre  of  the  o.g. ;  whether  it  reaches 
it  perpendicularly  or  not  does  not  so  much  matter. 
Incline  any  ont  of  the  lenses  of  your  eyepieoe,  Rud 
ij  you  will  see.— Pauoul. 

[466S8.]^Telefloope  Iienses.— To  "Alde- 
Bi.iUN."— By  moving  the  eye-tube  of  a  three* 
draw  telescope  sidewise^  it  is  the  centres  only 
that  are  thrown  out  of  line.  This  is  of  very 
little;  importance  in  any  but  very  short-focus 
lenses,  such  as  are  occasionally  used  in  oelestial 
eyepifioes  for  delicate  double-star  work.  For  ordi- 
nary use  it  would  not  have  any  appreciable  effect, 
and,  indeed,  in  nine  eyepieces  out  of  ten, 
is  not  thought  worth  the  trouble  of  attending 
to  at  all.  Sut  to  interfere  with  the  square- 
ness of  the  lenses  to  their  axes  is  a  vary 
different  thing,  and  would  render  clear  definition 
impossible.  As  an  illustration  of  how  small  an 
error  of  this  description  is  suffisient  to  blurr  the 
definition,  I  may  mention  that  I  have  now  in  my 
possession  an  astronomical  telescope  of  3in.  dia- 
meter, whose  performance  was,  for  years,  ex- 
tremely unsatisfactory.  This  was  attributed  all 
along  to  a  want  of  achromatism  in  the  objdct- 
glaM,  and  perhaps  the  more  naturally,  that  any 
bright  star  appeared  surrounded  by  a  blase  of  aU 
the  oolonrs  of  the  spectrum.  I  was  one  day  tiying 
to  focus  the  sun  on  a  piece  of  white  paper,  and 
found  it  impossible  to  get  a  clear-out  image  at  all. 
This  put  me  on  the  right  tack,  and  I  loosened  the 
three  screws  that  held  the  cell-cap  to  the  body- 
tube,  intending  to  adjust  the  lens  to  a  ^per 
focus,  when  I  found,  to  mv  surprise,  that  it  was 
already  done,  and  that  the  defiuitidn  was  exceed- 
ingly good.  I  dare  say  "  J,  L."  has  at  some  time 
amused  himself  by  reflecting  sunlight  with  a  piece 
of  looking-glass.  If  so,  he  must  have  noticed  that 
the  slightest  turn  of  the  glass  in  his  hand  was 
sufficient  to  cause  the  reflection  to  pass  across  an 
immense  area,  while  if  he  merely  moved  it  bodily 
it  had  very  little  effect.  These  two  motions  fairly 
represent  the  difference  between  the  truth  of  the 
planes  and  that  of  the  Centres  of  lenses  in  a  tele- 
scope.—Aldbbaban. 

[46  )97.1— Tonlnff.— Any  good  tonin^-bath  with 
an  alkaline  reaction  will,  in  course  of  tune,  assume 
a  dark  tint.  This  is  due  to  a  gradual  reduction  of 
the  chloride  to  the  metallic  state.  I  find  my  bath, 
which  has  been  in  use  for  years,  and  toned  many 
reams  of  paper,  is  slightiy  tinted,  and  I  prefer  it  so ; 
the  deposit  is  once  or  twice  a  year  oollected  and 
saved  for  reducing  again  to  the  chloride.  If  it  is 
desired  to  prevent  tms  precipitate,  filter  the  batii 
immediately  after  use,  and  add  just  sufficient  of  a 
weak  solution  of  aqua-regia  to  indicate  acidity,  but 
the  bath  must  then  be  made  distinctiy  alkaline  prior 
to  again  using.  Again,  bv  adding  a  faintly  acid 
solution  of  gold  to  the  filtered  bath  immediately 
after  using  (sufficient  for  the  next  toning)  wiU 
generally  prevent  the  deposit,  and  the  interval  that 
elapses  suffices  to  ripen  the  bath.  Your  formula  is 
g^ood,  but  your  aoetate  of  soda  may  be  alkaline,  and 
thus  cause  a  wasteful  deposit.  A  few  drops  of 
chlorine  water,  or  of  a  solution  of  chloride  of  cal- 
cium—sufficient to  make  the  bath  smell  of  chlorine, 
will  prevent  the  deposit,  but  changes  the  tone  from 
purple  to  black.— W.  T.  Bashfo&d. 

[46597.]— Qelatlne  Bmulsion.— I  have  had  no 
experience  with  gum  asasubstitutef  or  gelatine;  and 
except  for  special  purposes,  I  have  for  some  tims 
past  bought  the  plates  of  one  maker ;  they  are  so 
thoroughly  satisfactory  iu  every  way,  and  so  very 
cheap,  that  I  would  rather  buy  these  than  go  to  the 
trouble  of  coating  the  plates,  though  the  emulsion 
cost  me  nothing.  A  few  days  ago  oae  of  the  most 
successful  amateurs  I  know  asked  me  to  test  some 
plates  he  had  prepared  -for  a  tour  in  Normandy. 
They  were  delightfully  sensitive,  clean,  aud  easy  to 
develop;  the  following  was  the  simple  plan  he 
adopted— certainly  the  quickest  andi  simplest  I 
know  :— 1.  Gelatine,  800  grains  ;  ammonium 
bromide,  300  grains ;  water,  6oz. ;  dissolve  by  heat. 
2.  Silver  nitrate,  400  grains :  water,  5oz.  To  this 
solution  add  liquor  ammonia  drop  bv  drop  until 
the  brown  precipitate  first  formed  is  dissQlved  and 
the  solution  is  clear.  MUce  this  solution  of 
ammonio^nitrate  of  silver  warm,  the  same  as  I, 
and  add  the  two  solutions  together,  gradual^ 
stirring  briskly  all  the  time.  NoW  'set  atide-thu 
emulsion  where  it  can  cn'ol  very  slowly  (the  slower 
the  better).  The  next  day  add  300  grains  of  gfela- 
tine  to  this  emulsion,  again  set  aside  to  cool  very 
thoroughly,  and  wash  in  any  way  thought  best. 
On  remelting  the  emulsion,  if  it  has  not  taken  up 
enough  water  to  make  the  total  measure  20oz., 
add  water  to  make  that  bulk.  Or  add  water  to 
make  20v>z.  before  washing  the  emulsion,  and  coat 
the  plaUs  at  oooe,  washing  them  in  running  water 
after  the  coated  plates  are  well  set  (personally  I 
prefer  the  latter  plan,  and  if  there  is  convenience 
for  this  rather  cumbrous  method  it  has  several  ad- 
vantage!*). Dry  the  plates  thoroughly,  and  they 
are  ready.  There  is  a  special  m^e  ofgelatine 
peculiarly  suited  to  this  formula  by  Oh.  W.  Hein- 
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rioha,  H6ohit*on-MAiii,  bat  probftbly  eatuJ  ptrtt  ol 
N«la<m*B  No.  1  and  No.  2  wiU  aiuwiir  ftlmort  m 
w«U.  It  U  estrtmely  important  ia  all  mauipiila- 
tioni  with  thlt  •moluoD  Uut  Tery  ipeoial  care  be 
talraa  to  aie  the  dimmeit  and  moit  non-acUnio  light, 
both  in  mixinc,  waahiug,  coating  and  dereloplng. 
— W.  T.  Basuvoad. 

I4d508.]-Problam  la  Plumbing.— You  can 
•top  the  water  paaiing  through  the  inpply-pipe,  br 
putting  in  the  end  a  good  cork,  llie  cork  muet 
be  in  a  few  minutee  before  it  will  thoroughly  etop 
it  ae  it  wUl  eweU  with  the  water.  Care  murt  be 
taken  when  drawing  the  cork  or  it  will  break.  I 
would  adfiee,  if  poadble,  an  entirely  new  pipe,  ae 
the  old  one  is  dangeroua.—P.  Mooirsr. 

[46600.]  —  Baok«(Harad  Haadatock.  —  To 
*'  bvwuonT.**— Many  thanks  for  your  reply.  I  beg 
lo  itate  that  I  have  a  ilngU-geared  headatook,  but 
it  ii  not  mv  intention  to  alter  it.  I  want  to  make 
anew  baoi-geared  headitook  for  the  tame  lathe, 
with  a  mandrel  rcnning  in  gunmetal  bearing,  and 
kept  true  by  a  back-centre ;  and  f  or  thii  purpose 
eofioit  your  instruotioni.  I  ihali  be  most  thankful 
for  your  help,  and  trust  you  will  furnish  dimen- 
dons,  ^th  a  rough  sketch  of  parts,  &o.— Pboobm- 

tXOK. 

[46607.]— TuUar'a  Battery.— The  Fuller  is  a 
oarbon-sino  cell.  In  carbon  division  put  a  saturated 
solution  of  potassium  bichromate,  mixed  with 
l*12lh  its  volume  of  strong  snlphnrio  add,  with 
line,  one  of  acid  to  20  of  water.  A  good  modifica- 
tkm  is  chloride  of  sine  inner  cell,  and  muriatio* 
aeid  with  the  bichromate  in  the  outer  cell.  He  may 
also  refer  t*  Vol.  XXIX,  pp.  298, 374,416.— Kappa. 

[46607.1— FuUer'a  Battery.— This  battery  is  a 
modified  form  of  bichromate.  An  outer  stoneware 
cell  contaios  a  solution  made  bv  dissolving  three 
ouncee  of  bichromate  of  potash  in  a  pint  of  hot 
water  to  which,  when  cold^  2  fluid  ounces  of  sul- 
phuzio  add  is  edded.  An  mner  porous  vessel  con- 
tains dilute  sulphuric  add  (1  ef  acid  to  from  6  to 
20  of  water,  according  to  the  use  to  which  the 
battery  is  to  be  nut^.  The  negative  element  is  a 
carbon  i>late,  and  dipe  into  the  bichromate  solution. 
The  podtive  is  a  dnc  block,  and  dips  into  the  liquid 
ia  the  porous  cell,  at  the  bottom  of  whidi  and  in 
contact  with  the  sine  is  a  layer  of  meroory.  This 
block  in  the  batteries  sold  by  the  makers  is  of  a 
rather  peculiar  shape— resembling  a  pillar  standing 
upon,  a  broad  flange- like  base ;  but  there  would 
seem  no  reason  why  an  ordinary  plate  or  rod  should 
not  be  used.  The  copper  oonnecting  wire  attached 
to  the  dno  should  be  solderpd  thereto,  and  the  joint 
coated  with  some  protecting  substance  such  as 
guttapercha.  This  may  easily  be  done  by  rubbing 
some  warmtKi  guttapercha  over  the  joint  while  the 
latter  is  still  hot.  This  form  of  battery  is  more 
constant  than  the  ordinary  bichromate,  and  the 
xinc  plates  bemg,  owing  to  the  presence  of  the  mer- 
oary^  kept  constantly  amalgamated,  local  action  is 
abobshed,  and  a  great  saving  of  zinc  is  effected. 
Tbe  battery  is  f  omeless,  and  is  suitable  for  the  per- 
fosmanoe  of  all  ordinary  experiments  where  a 
eonent  is  only  required  for  a  short  time.— Alfbsd 

W.  SOWASD. 

[46608.]— Strength  of  Battery  Current.— 
Osrtainly;  what  you  want  is  a  galvanometer. 
Deecribtd  frequently  in  back  numben.  It  is  con- 
atroeted  as  you  assume,  and  is  the  best  thing  for  Uie 
pgrpoee  of  a  visual  test  If  you  have  not  back 
mnsben,  or  want  farther  information,  write  again 
md  I  win  help  you.— SuHLXOST. 

[4660a.]— Maaaoring  Strength  of  Battery- 
Ourrent.— '*  C.  M.  B."  is  evidently  thinking  of 
a  gal  vaaosEMter.  Such  mu  iiutrument  mav  be  readily 
conrtractcd  by  winding  some  insulated  wire  into 
a  small  flattened  coil,  mud  suspending  within  it  a 
laagnetir  needle  in  such  a  way  that  the  needle, 
when  at  rest,  shall  be  barallel  to  the  longer  axis  of 


the  coil,  hot  shall  be  free  to  swing  to  the  right  or 
left.  On  sending  a  current  through  the  ooB,  the 
needle  will  be  deflected.  But  a  galvanometer  inade 


in  this  way  Is  of  little  use  as  a  meesurer  of  cuT' 
lestiL  The  angle  of  deflection  bearing  no  calcu- 
lable relation  to  the  strength  of  the  current,  it 
flMrely  tells  oe  that  a  given  current  is  greater  or 
leas  than  another.  The  only  way  practically  of 
•sing  soch  an  instnunciit  for  measuring  purposes 
is  bj  first  calibcBting  it  A  current  of  known 
strsBfth  is  sent  Umragh  ihe  coil,  and  the  defiec- 
tkm  noted.  ▲  earrent  of  twice  the  strength  i^ 
Inuismittcd.  and  the  new  •!efiection  noted,  and  so 
on.  ''CM.  B."  win  probably  find  a  voltameter 
ol   BMwe  ose  to  him  than  a  galvanometer.    Sen 


dseeriptiz/n  by  •'Olatton,"at  page  89.— Alfbbd 

[4MO0.]  —  Konohyamtn  of  Sodlum-Onr- 
bonnt«.— This  substance  may  readily  be  prepared 
froai  eomoion  soda  orvstals  (decahydrate  of  sodiou 
carbonals/.  by  pounding  them  up  and  permitting 
thsas  to  tfll<^«sce,  or  more  speedily,  by  melting 
them  (which  can  be  done  at  a  temperature  of  34o 
C).  ut  either  ceee,  nine  molecaliss  of  water  of 
esTstalUsAtioo  are  given  off,  and  the  monohydrate 
rewiins.— AurmxD  W.  Bowabd. 


[46614.]— Trioycla.— To  "  Sumuoht.'*- If  the 
cranks  were  set  at  ri^  englea,  as  wttii  a  steam- 
«B|dne,  a  different  acfion  wouu  take  place  alto- 

fibe  down-itr^  none  on  the  up.s6^7«.  In 
o«ier  words,  the  rider  produoee  rmlution  of  the 
'^T~*.te^''*"^.^y»  »nd  not  by  botii  pushing 
andpull&g.  With  the  cranks  onaright^MMS 
now  used,  the  power  is  applied  an  romsTthe  revo. 
^^^  n^lj-  The  only  time  when  power  is  not 
appUcable  Is  at  the  d^HSsnties.  ^bwTif  tibe 
cranks  were  set  at  ri^t  angiee,  what  would  re- 
sult? For  one-halfoJ^  revolution  there  would 
benopower  at  all  aoplied-that  is,  to  drive  the 
machine  forward.  The  one  crank  would  be  first 
passing  on  to  the  bottom  centre,  the  other  one  in 
such  a  position  that  no  force  can  be  appliedtoit 
esoept  to  go  backwards.  Andes  the  second  crank 
follows  ttnaet  the  bottom  centre,  the  same  state  of 
^gssttlremains.  Hence,  if  the  cranks  were  so, 
the  machine  would  be  driven  by  the  cranks  duriuR 
luOf  each  revolution,  whilst  during  the  other  hsS 
the  machine  would  be  driving  the  cranks,  thereby 
losingjust  half  the  power  now  MpKed.  Set  at  a 
triangle  would  be  equaUy  bad.— SuiniOBT. 

J46616.]— Leolnnohe  Battery.— What  do  you 
1  the  copper  pole?  and  how  is  it  that  thecarben 
doee  not  form  the  positive  pole  in  each  cell?  Have 
you  reversed  the  noddle  ceil  of  the  three?  Perhaps 
your  solution  was  not  pure  and  dean. — ^Kappa. 

..i^^^lr^**^***"®^*  Battery.  —  What  does 
'<Odd  Fellow"  mean  by  sayiiig,  "I  find  that.... 
the  zinc  in  the  cells  in  which  the  carbon  forms  the 
copper  pole  gets  quite  black,  whilst  the  others 
remain  quite  bright "  ?  SureJy  the  carbon  acts  as  a 
copper  pole  in  all  his  cells.  12  "  Odd  Fellow  "  wUl 
write  again,  saying  exactly  how  his  battery  is 
jomed  up  (thus,  oopjper  plate  of  cell  No.  1  to  so- 
and-so,  zinc  plate  of  ceUNo.  1  to  so-and-so,  and 
so  on),   I  will   try  to  help  him.- Alfbsd  W. 

SOWABD. 

[46617.]— Sewer-Ghia.—"  0.  G.  N."  will  find 
no  difficulty  in  finding  out  a  flaw,  either  by  the 
drain,  sink,  or  closet,  by  using  what  I  term  a 
sanitary  ferret  This  is  what  I  contrived  and 
made,  and  put  in  practice,  to  convince  my  land- 
lord that  the  drain  was  defective,  and  because  he 
could  not  smell  the  gas,  he  could  actually  see  it, 
and  he  was  thoroughly  convinced.  ICake  a  rocket 
as  big  as  a  Roman  candle,  and  of  very  smoky 
material,  or,  if  you  are  any  where  near  Mr.  Jas. 
Pain,  the  ship-signal  manufacturer.  No.  1,  St. 
Biary-axe,  E.O.,  or  121,  Walworth-road,  you 
could  be  supplied  with  the  real  thing  itself.  Direc- 
tion: Temporarily  stop  external  gulley-holes  con- 
nected with  drain,  and  if  you  can  serve  the  rain- 
water pipe  the  same,  do  so ;  have  a  eood  fire  in 
kitchen,  and  close  all  doors :  cause  the  ferret  to  fit 
like  a  cork  in  the  eulley-hole  of  front  area.  Now 
set  fire  to  the  touch,  and  place  it  in  gulley-hole  to 
fire  the  powder ;  go  in  the  kitchen,  dose  the  door, 
and  wait  the  result,  which  will  be,  if  the  drain  is 
bad,  the  room  wiU  be  full  of  smoke;  if  not.  if 
there  is  no  smoke  to  be  seen,  you  may  consider  that 
part  sound.  To  test  the  sio^,  or  closet,  open  the 
door  leading  to  the  room  with  the  fire,  and  if  any 
esospe  is  there,  it  will  be  sure  to  show  itself  in  the 
neignboorhood  of  either.    For  an  out'door  doset, 

1  connected  a  half-dozen  of  common  squibs  with- 
out a  bang,  and  although  I  succeeded,  it  was  a 
dumsy  job. — U.  B. 

[46619i]— Tricycle.— Whether  you  have  an  in- 
termediate wheel  or  not  does  not  affect  the  power. 
The  »iz9  Tou  have  speeded  to  is  easily  found, 
lioltiply  the  diameter  of  driver  by  diam.  of  whed 
on  crank,  and  divide  by  diam.  of  wheel  on  hub. 
Thus,  44  X  2|/4i  «  26iin.,  in  your  case.— 
Pauoul. 

[46619]— Trioyole.— Did  you  measure  the 
wheals  over  the  ends  of  the  teeth  on  the  pitdi-line, 
or  on  the  line  of  the  root  of  the  toeth  ?  Supposing 
that  the  wheel  on  the  crank  is  2|in,  its  droumfer- 
enoe  would  be  7|in.  The  wheel  on  the  hub  is,  you 
say,  4|in.  diameter,  therefore  it  equals  12{in. 
diameter.  The  intermediate  whed  does  not  need 
to  be  considered,  as  it  is  a  mere  curier  of  the 
power.    Hie  ratios,  therefore,  are  nearly  equal  to 

2  to  1.  So  that  your  44in.  wheel  is  going  equal  to 
about  a  20in.  one. — SmnjOHT. 

[46619.]— Trioyole.— **  Ex.*'  has  speeded  down 
his  driving-wheel  to  25|in. :— 4^  :  2|  : :  44  :  26|. 
The  dimension  of  the  iqtermeaiate  whed  is  im- 
material. "Ex."  has  sacrificed  sjpeed  to  nower— 
i.e  ,  with  the  same  rate  of  treadling  he  wul  cover 
only  2$|  miles  in  the  same  time  as  he  would  formerly 
have  travdled  44  miles ;  but  he  ought  now  to 
overcome  an  extemikl  resistance  of  441b.  with  no 
more  exertion  than  would  formerly  have  been 
needed  to  overcome  25|1b.— W.  H.  S.  W. 

[46620.]— Pantelephone  TrananuUer.— Size 
of  diaphragm  6ui.  square.  Have  not  tried  cork. 
The  inventor  recommeods  that  material.  The  coil 
fuse  is  2iin.  long  and  l^in.  diameter;  primary 
wire,  three  layers  No.  24;  and  secondary,  ioz. 
No.  36.  sdkHX>vered  copper  wire.  One  LedanchI 
odL    Have  tried  carbon  and  platinum  in  contact. 


but  find  contacts  of  carbon  onlv  much  ths  b«t 
Siae  of  carbons,  on  diaphragm  a  oiso  Hol  disneker 
and  j^  thick ;  on  spring,  a  short  ted  iin.  long 
and  {m.  thick,  rounded  at  the  end  in  oontsot  i^ 
diac  Becaver,  Bell's  Telephone.  (SeeSscuoB 
XnoBAVio,  YoL  XXX  n.,  page  56.)  In  the  afcitoh 
aecompanying  my  answer  to  querv  No.  46353,  t 
fine  has  been  left  -out  by  the  draughtsman  ooimeet- 
ing  the  top  ririit-hand  post  of  switch  with  Uft- 
hand  post  of  belL  Supply  this  bv  a  penoil-liDs, 
and  the  ttdog  is  complete.— Jomr  C.  Fn&inc. 

[46628.]— Watoh-Baoapement  PenduluuL— 
Pin  the  platee  together  wiUi  the  eecapemsnt;  now 
paint  the  ruby-pin  with  whiting  and  oil  (fldi 
should  be  thin,  and  ground  fine)  ;  while  it  is  wst, 
put  in  balance  so  that  roller-pin  doee  not  toaoh  ttie 
fork;  now  place  the  lever  against  the  hsok^, 
with  its  fork  in  right  pention  te  recdve  ths  toUir- 
pin ;  now  swing  the  balance  on  the  other  nds,  aad 
hack  again ;  now  remove  balance  and  escspcoMnt. 
If  vou  look  at  the  fork  you  wUl  be  able  to  ise  itths 
roUer-ain  touches  the  bottom.  Is  the  gusrd-pia 
(i,e,,  the  little  ^  in  the  lever)  free  of  toe  rdler? 
You  can  try  this  the  same  way.  Not  as  a  ids;  il 
vou  cannot  stop  the  balance  without  toudung  it 
there  is  not  much  the  matter  with  it;  soms  1^ 
balanoee,  when  the  watch  is  fresh  deaned,  osmwt 
be  stopped.— A  Fbllow  WoBXiCAir. 

[46631.]  —  Someraet  Houae  Analysts.-A 
certain  immber  of  gentlemen,  members  of  the 
Inland  Bevenue  Department,  are  selected  yesdy 
to  recdve  a  chemical  training  in  the  Uboratoiy. 
The  most  promising  are  retained  as  temporsry 
assistant  analysts,  luid  as  vacancies  occur  in  tte 
staff  they  are  filled  up  from  the  assistsnis. 
Salaries  of  the  analysts  vary  from  £200  to  £600.- 

SOICBBSBT  HOUBB. 

[46631.1  —  Someraet  Houae  Analyata.- 
<•  South  ^ensiogton"  will  find  it  is  not  snessy 
matter  to  obtain  one  of  these  ntuations.  The  way 
they  are  obtained  is  as  follows :— Appointmenti  sre 
only  given  to  persons  in  the  outdoor  branch  of  the 
Inland  Bevenue.  A  candidate  must,  therefore, 
present  himself  at  one  of  the  examine  tioni  held 
naif -yearly  by  the  Civil  Service  Commissionerf  for 
the  post  of  second-class  assistants  of  Exciss.  If 
successf  oL  he  mu^t  serve  as  an  assistant  for  it 
least  twelve  months,  to  obtain  practicd  know- 
ledge of  the  laws,  &c.,  of  exciee.  At  the  end  ol 
that  time,  on  petitiuning  the  Board  of  Idsni 
Bevenue,  and  reodvizig  permisnon,  he  may  be 
examined  for  the  position  of  student  in  the 
Somerset  House  Laboratory.  This  examination  is 
hdd  yearly,  in  August,  and  is  open  to  sU  fint 
and  second-class  aasiitants,  provided  they  have 
recdved  permisdon,  as  above  stated,  and  appoint- 
ments are  given  to  the  first  six  or  eight  on  the  liit, 
according  to  the  number  required.  The  examiss- 
tion  indudes  chemistry,  physics,  and  mathemstict, 
and  the  competition  is  pretty  severe,  a  mooh 
larger  number  of  candidates  presenting  them- 
selves than  are  required.  The  successful  candidstee 
have  a  year's  instruction  in  theoretical  and  practi- 
cd chemistry,  after  which  they  become  assutsctt 
in  the  laboratory.  At  the  end  of  about  three  yesa 
they  return  to  the  outdoor  service,  ready  at  soy 
time  to  perform-  chemical  work,  and  by  thsir 
sdentific  knowledge,  act  as  a  deterrent  to  ftraodla  s 
service  in  which  chemical  analysis  is  often  ths 
only  effective  check.  The  staff  appointments  ol 
analysts  are  made  as  vacandee  occur  from  smoegit 
those  who  have  passed  through  the  above  eouw. 
These  appointments  are  very  rare,  the  last  ocenrr- 
iiig,  I  beueve,  about  stven  years  ago.  Thetsbries 
given  range  from  £130    to  £50(1    per  anoom.— 

SOICSBSET  HOTTSB  LaBOEATOBT  AsSIBTABT. 

[46634.]— Fixing  Bleotrlo  Wires.  -(1)  ITircs 
for  electric  bdls  or  telegraphs  do  not  need  to  be 
tightiy  strained^  except  when  carried  on  poets  sad 
insulators.  This  is  rsrdy  needed  for  domestiopar- 
poses.  (2)  I  prefer  that  all  jointa  be  mads  by 
twisting  Uie  wires  one  over  the  other,  sothsta 
joint,  say,  2in.  or  3in.  long  is  made,  and  then  sweat 
them  together  with  solder.  Always,  if  posnUs, 
solder  the  joints,  and  this  ia  easy  done  withs 
spirit-bunp  flame,  such  as  gasfitters  use.  (^Tbe 
length  of  wire  must  depend  on  the  sixe.— Suv- 
xjaHT. 

[46634.]  —  Fixinff  Bleotrlo  Wires.  -  l- 
Straight^  the  wires  by  drawing  them  t^htljy 
through  the  fingers,  and  fasten  them  to  the  walls 
with  double-pomted  American  sted  tacks,  drives 
about  6ft.  apart,  the  slight  tendon  which  can  bs 
given  with  one  hand  whilst  the  tacks  are  drirsD 
with  the  other  will  be  quite  sufficient  to  keep  them 
taut.  2.  Twist  the  bared  ends  together,  sdder 
them,  and  afterwards  cover  with  guttapsr^ 
usiiijg  a  small  spirit-lamp  for  theee  purposes.  3. 
Entirely  depends  upon  the  quality  of  bdL  cdls, 
and  wire.  Two  improved  Leolanche  cells  wul  riag 
a  good  bdl  effioieutly  through  at  least  500  yards  of 
good  wire.— B.  T.  Lswxs. 

[46637.]— Mount-Outtinir.— I  have  witnesMd 
«  one  in  the  trade  '*  and  to  the  manner  bom  per- 
forming this  operation,  and  he  didn't  tpoilj^ 
point  <u  his  knife  on  glass,  but  used  a  cutting* 
board  of  beech  wood;  also  oaat*iron  pattens  got 
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m  flBOoth  to  any  desired  shape  and  bevel.  I  may 
oMerfe  that,  requirinff  at  one  time  an  amuual  size 
of  oral  moont  oeYelfed,  I  made  a  wooden  (oak) 
ftaoudate,  which  foUy  answered  the  parpose.— 
/.  J.  A.,  Liverpool. 

[46640.]  —  JUeotrlc  Danoinff  or  Working 
FliniM.— Constmct  figure  of  oardboard.  paint 
with  water*oolonTi,  anignm  it  to  give  it  stinneBS. 
Jobti  to  be  made  with  veiy  fine  catoat.  Big 
OTcriiead  a  lever  contact-maker  and  breaker.  Hang 
the  flffnre  by  a  horsehair,  and  it  will  dance  de< 
finonuy.  Let  its  feet  rest  upon  a  tambourine,  and 
lU  yon  have  to  do  is  to  whistle.  ^  J.  J.  A., 

[46^— DrOlinff  Fluid— It  wOl  be  difficult, 
lopiniL  to  beat  soap  and  water  for  cheapness ;  but 
I  would  su^nest  the  trial  of  urine  as  regards 
flffidsDoy  anoTeoonom  V.  It  will  be  all  the  better  is 
fliaiiser  "noee"  nothing  about  it,  though.  For 
iBTthing  hard  I  would  suggest  the  use  of  paraffin- 
da,— J.  J.  A.,  Liverpool. 

[46643.1  — DlTlBlon-Plate.— To  «  KmxsT.*' 
To  do  what  you  aay  jon  want  will  require  180 
lowi  of  holes,  beginxung  at  181  up  to  3160.  The 
tfsnge  number  of  holes  in  a  row  will  be  about 
270,  and  the  total  number  of  holes  will  be  48,690. 
Smpose  jTOU  put  twenty  rows  on  one  plate,  you 
win  leauire  nine  separate  platea.  Anyone  who 
gifss  a  little  oonsideration  to  the  subject,  soon  per- 
ceives the  immfmse  advantage  obtained  by  using  a 
tiatn  of  wheels  for  counting ;  there  is  no  making 
ndstyns,  no  straininff  your  eyes  to  count  ^e  holes, 
and  no  fumbUnff  with  tiie  division-peg.  To  show 
the  enormous  advantage  the  wheels  possess,  I  have 
drawn  up  a  little  table  to  show  what  can  be  done 
witii  four  wheels  only— viz.,  those  of  the  foUo  ving 
ssmbers  of  teeth,  60,  40,  48,  and  120:— 
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The  nwmbert  and  titles  of  queriei  which  rmmain  imaii- 
twered  /or  jive  uieekB  are  inoeried  te  this  UH^  and  if  etiU 
unanneered  are  repeated /our  weeke  ajurmarde.  We  truet 
our  readere  will  look  over  the  U$t  and  send  what  information 
tkep  can  for  the  ben^  <^  their /ellow  eontributore. 

Binoe  our  last,  A.  W.  Soward  has  relied  to  4BB96. 

46009.  GutUperoha  Sooket,  p.  6S8. 

46026.  O.W.  E^igines.  664. 

46039.  Analjsis  of  Silioates,  654. 

46041.  Cement  Terting,  668. 

46044.  Melting  Fat,  654. 

46063.  Old  YioUn,  654. 

46066.  Medical  GoiU  664. 

46057.  Planhig  Machine,  S54 

46069.  Potato,  &o  ,  Boilen,  664. 

46060.  Digesters.  664. 

46303.  L.  and  8.W.B.  Bnginee,  p.  19. 

46807.  Barrow,  19. 

46824.  ShotUe  Tongue  for  Paper  Tabes,  30. 

46326.  HeUoal  EpiOTdoidf,  90. 

46846.  M.S.  andli.B.  Eogmes,  30. 

46847.  Indigo,  80. 

46848.  Strophometer,  90. 

46868.    Chemioal  and  Other  Aotioa  in  Aquarium  Fittings, 

90. 
46863.    Cast  Steel,  81. 
46868.    Toning  up  Cart-Wheel  Axlee,  21. 
46867.    Famaoe,81. 


Number 

of 
Teeth. 

Wheel 
on  Tangent- 
screw. 

Wheels 

on 
Stud. 

Driving- 
whe£ 

32 

48 

/   60   \ 

120 

40 
48 

40 
48 

120 
120 

50 

60 

\  40  1 

120 

60 

60 

120 

72 

60 

\n\ 

120 

200 
240 

120 
120 

III] 

48 
60 

288 

120 

f   40   \ 

I   48 

60 

300 
360 

120 
120 

48 
40 

450 

120 

/   40   I 
\   60   ] 

48 

One  Turn  of  Winch-handle  in  every  Case. 

The  worm-wheel  into  which  the  tangent-screw 
wo^has,  in  this  case,  120  teeth ;  wheels  of  half 
^  above  number  of  teeth  only  require  two  turns 
of  the  handle,  instead  of  one  turn,  giving  thus  16, 
30,24,26,  30,  36, 100, 120, 144, 160, 1807^ ,  and 
thzee  turns  of  the  handle  give  in  addition,  80,  96, 
100.  and  so  on ;  and  for  double  the  above  numoers 
lalf  a  turn  instead  of  a  whole  one.  I  am  now 
«gged  in  reoonstruotinff  an  old-fashioned  wheel- 
eostinff  machine^  of  which  I  will  send  the  drawings 
tome  day,  and  I  have  entirely  rejected  the  dividing 
piste  on  account  of  its  great  moonvenienoe  as  com- 
pued  with  a  worm-wheel  and  tangent-screw,  and 
a  mall  set  of  change  wheels.  I  have  all  the  nnm- 
ben  up  to  160,  and  the  set  of  wheels  to  produce 
wem  are  only  about  46  in  number,  including 
nvnal  duplicates,  and  several  that  might  be  die- 
posed  with.  Another  fault  of  a  division-plate  is. 
that  supposing  you  have  a  drde  of  360  holes,  and 
m  want  to  drill  or  cut  240.  you  cannot  do  it. 
Then,  if  you  obtain  a  row  of  240,  the  only  addi- 
tio&al  ffatn  thereby  is  the  power  of  drilling  80,  as 
m  a&eady  have  40  and  20  in  your  360  row ; 
whereas  with  wheels  you  can  obtain  any  aliquot 
ptrt  or  any  multiple  whatever  of  any  one  that  you 
•hmdyhave.-J.1C.  P. 

[^646.]  —  Antronomloal.  —  J.  Atkinson  is 
whig  needless  difficulty  for  himself.  The  value 
n^r  of  an  arc,  in  time,  is  the  same,  no  matter 
platitude  he  if  in.  If  he  wishea  to  know  what 
ws  value  of  1"  of  arc  in  tpaee,  say  feet  or  yards, 
IS  win  iind  a  table  giving  this  in  Simms's  book  on 
aatfaematical  instruments ;  or  I  could  send  him  a 
«P7»  thould  this  be  what  he  requirea.  The 
VUAtity  decreases  towards  the  Pole,  where  it 
Meomesm/.  It  ia  easily  calculated  by  mutthplying 
us  equatorial  value  by  the  cosine  of  theli^tude. 
^David  SnocB,  Limavady,  Co.  Derry. 

JJ«649.1-Moimtln»   Xioro.    I.enMS.— Pre- 

Ithat  I  am  only  an  amateur,  I  may  saj  that 

will  make  known  his  addnaa,  I  will 
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[46661.1— Problem  in  SCenanration.— In  Nesbit, 

8. 180,  is  the  fulloidng  :—"  A  gentleman  a  garden  had. 
?e  score  feet  long,  and  four  score  broad ;  a  iralk  of 
equal  width  half  round  he  made,  that  took  up  half  the 
groond  :  Te  sUlfal  in  geometnr,  tell  as  how  wide  the 
WHlkmndibeT"— Ans.  86*96876^.  The  walk  must  ran 
parallel  with  two  adjacent  aides.  If  taken  from  the 
middle  of  one  long  side  round  by  the  short  side  to  the 
middle  of  the  opposite  side,  the  walk  would  ooonpy  the 
whole  of  the  loww  half  of  the  garden.  Will  sosae  mathe- 
matical oorreqiKmdent  favour  me  with  a  aoluttoninan 
arithmetical  form,  or  without  usiog  quadratics  T 

(100  +  80)  W-W«  =  *00^  =  4,000. 

W«-180W  =»  -4.000. 
W  -  90        =  V(<.000  +  8,100)  =  V4.100. 
Wlteooe  W  ^  +  V4,100  +  90  =  26,  Ac. 

But  this  is  not  the  form  of  solution  which  I  want.— Job  < 
N.  Dotty. 

[4666S.1— To  *'01erkenweU  Olookmaker."— I 
fancy  yon  promised  as  partioolara  of  a  hall  chiming 
dock  once  or  twice  in  August  last  and  before.  Gonldvon 
kindly  say  when  you  thffl  ym  wiU  give  It !— W.  N.  B. 

146663.]— Pinishing  Flax,  Twine,  and  Oord.— 
I  will  thank  some  of  our  readers  to  give  a  redpe  for 
making  up  a  good  glo«  or  dressing  with  which  to  finish 
flax,  twine,  and  cord  f— EjiQtnaBx. 

[40664.]— Storacre  Battery.— WiU  someone  tell  me 
how  to  make  a  small  model  storage  battery  T  Gould  it  be 
charged  with  a  Bunsen  T— Diz-Hoit. 

L46665.]— Astatlo  Ckdwanometer.— I  wish  to 
make  an  astatic  galvanometer.  In  the  directions  giren 
in  science  and  art  textbooks,  I  am  told  to  make  the 
needles  as  far  as  possible  astatie,  and  that  an  astatic  sys- 
tem eonsists  of  needles  of  equal  power.  Now,  in  Oanotf  s 
*'  Physics*' (an  old  edition)  iflndthat  it  is  an  advantage  if 
the  needles  are  not  of  equal  power.  Is  this  latter  correct, 
and  why  T  ^ny  other  information  on  this  subject  will 
oblige— Dix-HniT. 

146666.]— Pitch  of  Propeller.— I  should  be  vlad  if 
any  reader  could  inform  me  of  an  accurate  ana  ready 
method  of  ascertainiog  the  pitch  of  a  screw  propeller,  or 
what  forward  meving  distance  one  revolution  would 
make  ?— PBOpaujut. 

[466G7.]-Tnrklih  Bath.-A  B  is  a  semi-cylindrieal 


if" 


gjj  ^  instruotioni.    I  fear  they  would'be  too 
WtaBihunis  for  the  "  B.  M."— Patoul. 


followed  minutely  the  process  as  given  in  Frsnois's 
''CSiemioalManiiralatioaf.''  No  diflloulcy  in  either  making 
the  solati  ju  of  chloride,  or  in  predpita  ing  with  chloride 
of  ammonium ;  but  upon  washing  the  prectoitate,  as 
directed,  it  was  eatirely  rediasolved.  leaving  a  dear  deep 
yellow  solution.  How  can  I  treat  this  so  as  to  again  ob- 
tain a  precipitate  T  Upwards  of  two  dwts.  of  the  metal 
was  dissolved,  so  that  1  am  unwilling  to  lose  it.— O.  F. 

[46660.]— Button's  Seoondary  Battery.— I  have 
just  constructed  a  cell  at  fuLows  :— A  dieet  of  '*  lead,'* 
(about  180  sq.  in.},  a  sheet  of  copper  (about  100  sq.  in.), 
each  drtUed  with  several  holes,  and  bent  into  a  spiral 
with  indlarubber  between  top  and  bottom  of  the  plates  to 
prevent  contact ;  the  whole  mserted  into  a  stone  jar  eon- 
taining  about  three  i»ints  water,  in.  which  was  dissolved 
Ub.suTphateof  copper.  It  took  about  nine  boors  to  charve 
with  two  quart  Bunsena— the  liquid  in  that  time  being  al- 
most colourless.  Upon  diiocnneoting  the  battery  and  con- 
necting the  lead  and  cojmer  plates,  I  could  get  out  a  very 
feeble  current.  It  has  no  w  Seen  connected  for  over  thi  ee  days, 
and  the  solttion  is  still  nearly  colourless,  dioaiog  that  no 
retam  action  has  been  going  on.  If  some  reader  can  tell 
me  tiie  cause  of  failure,  I  shall  be  mudti  obliged.  Hie 
lead  was  amalgamatfd  with  mercury.- W.  Stotcbbubt. 

[40661.1- Watoh  Balanoe-apringa.— Will  some 
practical  person  give  information  as  to  wliac  is  the  cost 
of  a  watch  balance-spring  of  the  best  quality  T  If  any 
better  than  the  **  tempered  "  ones  (6d.  each)  axe  gener- 
ally used  ? — the  common  ones  costing  2d.  and  8d.  each. 
Also,  if  the  balance-brings  of  M.  Luts,  of  Geneva 
(secret  make),  of  whose  extraordinary  merit  mention  ia 
make  in  Bncjc.  Brit.  (art.  Clock),  have  been  adopted  into 
ase.— Houbf-Ql4SS. 

[46663.]-Bleotrio  TeU-tale  Olook.-I  shaU  be 
glad  to  receive  a  few  hints  respecting  the  construction  of 
the  above.  Diagzams  will  be  estsenked  by— Amatxox 
CLOCKXAxaa. 

,46663.]  -A     Street     SToiaanoe.  —  Will    Mr. 

etaerfleld  advise  t— I  work  stx  days  per  wedc,  from 

6  a.m.  to  8  p.m.    Unfortunately,  a  lamp-post  is  fixed  op- 

'^  *  '      hoJEDe*  3 


vessel  (Uke  a  little  boiler)  plaeed  over  a  fumaoe.  Its  ob- 
ject is  to  supply  hot  air  to  not-room,  B.  And  C  is  a  pipe 
leading  from  garden  intended  to  animly  this  vessel  with 
fresh  cold  air.  D.  ia  a  pipe  to  carry  the  air  as  it  beoomes 
heated  into  heated  chamber,  E.  But,  strange  to  sa}-,  the 
direction  of  the  current  of  air  is  out  through  the  j^pe 
Into  the  garden,  thereby  lowering  the  temperature  to  80^, 
and  spmUng  the  bath.    How  ahall  I  remedy  this?- 

[46666.J— Date  ]Cark.—WiIl  someone  Idndly  say 
how  the  age  of  silver  plate  can  be  detennined  further 
back  than  1796,  from  that  time  to  the  present!  I  know 
the  date  marka.  Any  Information  on  the  subject  will 
oblige— Alpha. 

[46680.1— Sponey  Platiniiin.  —  How  can  I  obtain 
spongy  platinum  f  »I  have  fUled  in  my  attempt,  theugh  I 


^e 


posite  my  strtet-door.     On  sxriving 


,  my  mu 


needed  rest  ia  uenied  me  by  a  band  of  16  to  18  preachers 
who  are  connected  with  the  *'  Salvation  Army  "  land  by 
tinging  hymns  to  the  times  of  ribald  songs,  coUeet  tne 


gTOTI 

ando 


blackpiards  from  a  radius  of  a  milej,  whose  **  perfocm- 
anoes~'  are  conducted  roimd  the  lamp-post  until  ten 
o'clock  at  nigh^  and  all  day  on  Sunday.  The  police  re- 
fuse to  interfere,  and  the  preachers  to  move  on,  although 
requested  by  the  residents  tj  cease  their  p^-rsecutimi, 
there  being  a  number  of  sick  people  in  the  ntigfabour- 
hood— 16  miles  from  London.  How  can  I  stop  the  annoy- 
anoe  T-'Ajax. 

(46664.1- Bealatanoe  of  Bleotrio  X*ampa.— I 
havese  nit  stated  that  the  resistance  of  a  Swan  lamp  being 
60 » hms,  the  resistance  of  fotur  ranged  in  series  will  be 
200  ohms;  but  if  the  four  are  arranged  in  multiple  arc, 
the  resistance  is  ony  IS'6— presumably  for  each  lamp.  JX 
that  is  so,  what  ia  the  resi  tance  of  a  lamp  when  there  are 
60  in  multiple  drde !  -Nov.  Dor. 

[46666. j—Diaoolouration  of  Paint.— Will  some 
courteous  correspondent  of  **ours"  kindly  explain  the 
cause,  and,  if  poJidble,  suggest  a  remedy  for  the  follow- 
ing t -In  my  buctneM  I  use  a  great  qiiantlty  of  white 
point,  the  bases  being  dther  white  lead  or  sine  white. 
After  painting  and  rubbing  smooth,  this  white  Is 
varnished.  Kow  if  the  arttde  so  painted  is  exposed  to 
the  light,  as,  for  instance,  in  a  ahop^window,  it  chimges 
to  a  dirty  grey  colour,  and  as  looff  as  it  is  so  exposed,  the 
tint  continues  to  grow  darker.  If  the  article  is  then 
taken  into  a  dark  room,  or  is  covered  up,  it  gradually 
returns  to  its  pristine  whiteness.  A  plate  of  iron  coated 
a -I  above,  and  wne-^lf  covered  over,  and  the  other  half 
exposed  to  the  light  would,  in  two  or  three  davs,  be  half 
Mtd  half  wmte.  I  have  tried  varnishes  of  all  kinds, 
consulted  every  vamiah-maker  I  know,  and  it  still 
tins  a  mystery  to  us  all.  I  have  also  tested  the 
whites  for  adulterations,  and  have  found  bwth  pure 
and  impure  are  affected  alike.— Aohboxatic. 

r4i6666.1— Organ.— Can  an/one  inform  me  whether 
(when  using  the  kuction  prinople  in  a  two-manual  organ 
harmonium)  the  same  effect  is  obtained  by  varying  the 
air  supply  ai  by  usiog  a  Venetian  swell-box  and  the 
preamire  priociple  T— E.  F.  O.  O. 

[46607.1— Medioal.— WiU  I>r.  Edmunds  kindlvsdviM 
in  my  esse  T— Age  47,  weight  lOst.  41d.,  and  indined  to 
lose  weight ;  have  symptoms,  1  think,  of  *'  Bright^s 
disease  ";  water  very  frothy,  and  remaining  so  for  a  long 
time ;  great  feeling  of  lassitude  and  aching  of  limbs 
after  any  unusual  exertion,  and  sometimes  without; 
water  dear  when  plenty  of  soda-water  is  taken— other- 
wise generally  turbid.  I  have  always  lived  freely,  and 
smoked  considerably.  I  also  frequently  suffer  from 
heartburn  after  meals.  This  I  have  found  relieved  to 
some  extent  by  hop-hitters.- B.  D. 

[40066.1— Household  Dyes.— Having  a  flew  articles 
which  I  wish  to  dye  a  fawn  colour,  and  not  fhiding  that 
shade  in  the  household  dyes,  I  should  fed  obliged  u  any 
of  your  correspondents  coold  tell  me  what  odours  to  mix 
to  produce  a  fawn  colour  t  Also,  a  few  hints  as  to 
colours  to  mix  to  prodtxoe  various  shades.— J.  C.  B. 

r46660.] -Patterns  for  Bngine.— Will  someone 
teU  me  how  to  set  out  the  proportionate  sixes  in  making 
working  drawings  for  engines  f  I  want  to  get  out  draw- 
inn  before  making  the  patterns.  In  one  case  the 
cvUnder  is  Ijin.  bore,  with  a  stroke  of  S^in. ;  in  the  other, 
tin.  bore  by  Sin.  stroke,  horisontal.  Will  *'  Sunlight,'^ 
or  some  other  reader,  give  the  proportions  of  other  parts, 
and  state  tae  nominal  horae-power.— T.  Hxvdrt  O. 
Baowa. 

[48670.1— How  to  Qelatine  Paper,  Show- 
osurdSt  A;o.— Gould  any  read*  r  kindly  give  any  informa- 
tion about  gdatining  or  the  preparation  which  is  applied 
to  the  glass  to  cause  the  gdatme  surface  to  leave  the 

glass  easy!    I  have  tried  to  selatine  some  showeards, 
nt  I  cannot  get  them  off  the  glass  properly.— H.  Wil- 

LIAXS. 

.46071.1— Brown  ICarks  on  Skin.— Like  many 
Mta  I  shocdd  fed  grateful  to  Dr.  Edmunds  if  he  would 
kindly  give  me  his  advice.  I  have  had  a  jellowish-brown 
mark  which  coven  nearly  half  my  forehead.  Also  two  or 
three  smaller  ones  (varying  from  the  sise  of  a  threepenny 
bit  to  that  of  a  sixpence)  on  other  parts  of  my  face.  They 
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mammtdUadr  «bont  two  ymn  iliice,  when  tairtrlBf 
frvm  wmSamm,  a  bed  bilioiw  iitUck«  and  ooUl.  iTrom 
tbbM  I  bavc  loof  tccovcredf  iad  lun  oow  mjoflng  ttTcr* 
•«•  good  hMtth.  Bni  tb«  marlM  i«njftin»  andtutthvy 
quite  dliMffor*  DM,  I  •honld  f**!  mo«t  Uuinkf ui  if  Dr. 
EdanndA  woold  adviae  m*  how  to  got  rid  of  tbem.  I  am 
moat  aarafiil  m  to  dl«t,  *o.,  and  haT«  taken  aavaial 
botttea  of  CamoBllo  pUla  to  aae  if  thty  would  haT«  any 
HTaet ;  but  If  thej  imvfi  it  la  ao  alow  a«  hardly  to  be 
Botiecabla.  I  am  30  ycata  of  aga.- Biaraa  or  ▲  liOau 
Btraacuaaa  vo  ma  Kaauaii  HaouAaic. 

(4Mr2. 1— Bindiaflr  0or«ws.— Aa  thoaa  tro  an  fx- 
podfe  it«m  in  »lootiioal  apparatua,  can  anyone  auggoat 
a  ready  aubatitate  or  numtuiii  a  cheap  form  of  them,  and 
at  what  prioa  thay  can  ba  pruoorod  t— Caux. 

[46079. l-VATioofe  Velni  —  Will  Dr.  Edmnnda 
kindly  aaV|  ooold  a  poraon  atflioied  with  above  reaido  in  a 
hot  county— aoeh  aa  AuatraliA  or  Indian  without  injury 
to  health  f-V.  V. 

[40074.]— Tel«phon«.— I  hare  noUoed  that  one  or 
two  wnttra  qocation  the  advantage  of  uaing  the  aecond- 
arr  euntnt  for  the  telephone.  WiU  aomeone  kindly 
point  out  where  and  how  the  advantage  doaa  oome  in,  the 
oolv  obvioua  diaadvantago  being  the  eoat  of  induction  coil, 
which  ia,  however,  a  large  item  I—Cnitx. 

[4«075.]— ON.  Bnfflne,  48.'-Cottld  any  reader  of 
the  EaoLiaR  HxciiAaic  inform  me  the  ojlindor  aiae  and 
•txoke  of  the  O.N.  engine.  No.  46  t  Alao,  dia.  of  driving- 
wheal  and  any  other  dimrnalona  connected  therewith  T  I 
beliave  ah«  took  the  flratpriae  at  Darlington  in  1976 :  but 
of  thia  I  am  not  aure.  Tvho  were  the  buildera  T— Ama- 
Taua. 

r46«76.]-Voous  Of  Lantems.-Can  any  of  •'  oura" 
teu  me  the  beat  way  to  produce  the  largest  picture  with  a 
4in.  foeua  lantern,  4in.  eondenaerat  uaing  the  aafety  bme- 
lightjet?  Any  directiona  would  be  acceptable  to  an— 
AiuTKua  ExuiBiToa. 

[40O77.]-ICiuio»l  Box.~I  have  lately  purchaaed  a 
aeoood-hand  muaical-box,  playing  aix  lunea,  and 
altboOffh  the  tnnaa  are  perfectly  pUyed,  BtDl  there  ia  (to 
mt)  a  diaagreeable  acreec^ing  like  ihe  whiatling  of  a  bird 
all  through  the  tone,  aomething  like  the  peculiar  noiae  a 
fork  would  make  when  pnahed  in  an  upright  poaition 
aoroaa  a  plate.  Oould  any  of  *'  oura  '*  tell  me  a  remedy, 
or  ia  it  intended  to  be  ao  to  imiUte  a  bird  !-J.  AcauB. 

(40e78.]-El9li  Temperature  Flald.— Would 
any  oorreapondant  ba  good  enough  to  name  any  oil,  or 
otb<r  fluid  which  will  not  boii  nor  rapidly  deter.orate  at 
about $00** Fabr.. nor  corrode  caat  iron!  Beqniredfor 
Bome  peculiar  hydraulle  work.~B. 

r46g79.]~To  VLr.  Xianoaeter.— Thank  you  for 
noticing  my  query  (46397).  but  I  am  afraid  toere  ia  a 
miaprint  aomewhere,  and  1  nave  not  made  my  meaning 
plain.  I  want  to  know  what  ahould  be  the  thiokneaa  and 
reaiatanoe  of  the  wire  on  the  magneta  to  produce  the 
maximum  effect  on  the  armaturea  which  are  already 
wound  with  18,  and  have  a  reaiatanoe  of  about  '626  ohma. 
I  am  aorry  to  trouble  you  again.— Cl6turk. 

[46680.1— Horiaontal  Beoapement.  —  Would 
**  Fellow-Workman  "  kindly  tell  me  how  to  put  a  hori^ 
sontal  eacapement  in  beat  f  It  is  very  much  out.— 
A.  H.  K. 

^  [46681.]— WlndmiU  Pnmp.-I  ahaU  be  grateful  to 
brotber-readera  far  advice,  with  diagrama,  if  poaaible.  I 
want  to  lift  100  gallona  of  water  per  hour  by  a  Sin.  force 
pump  to  a  height  of  80ft.  from  »urfaoe  of  water  in  well 
ny  meaoa  of  a  windmill,  which  ahall  automatically  pre- 
aent  ita  face  to  the  wind.— O. 

[46682.1— Sydrometere.— I  have  been  at  a  loaa  f or 
aome  time  po  know  the  difference  between  Baum6  and 
Twaddell*8  hydrometera.  Perhapa  aome  of  your  intelli- 
gent oorreapondenta  will  kindly  give  me  a  oompariaon  of 
the  two,  ao  that  I  can  work  nithTwaddell  from  fiaunuJ.— 
CAaaJCK. 

[46683.]-]Caraeto-Bleotrlo  Maohine.-ToMR. 
LAXOAaiaa.— Ibave  made  a  magneto-electric  machine, 
but  o«n  get  no  currtnt  from  it— a  &io.  pennanent 
honieehoe  magnet,  bobbina  l^in.  long,  with  flin. 
turned  iron  cores  and  copper  bobbins  wound  with  two 
layers  of  26  cottoc-coverea  wire  ;  the  corea  are  joined  at 
the  end  furthest  frcm  the  magnet  with  a  piece  of  iron, 
and  the  othor  end  with  a  piece  of  brass  ime  wire  goea 
to  apindle  which  haa  two  nata  filed  on  it,  against  which  a 
apnngmakea  and  breaks  contact.  The  other  wire  goea 
to  washer  insulated  from  the  spindle,  against  which 
another  apring  I  uba.  1  cannot  get  the  least  current 
from  it.  Thinking  th*t  there  was  not  enough  wire  en  it, 
I  connt  oted  it  on  to  an  electric  bell  with  the  same  result. 
Do  you  think  the  magnet  ia  arrong  enough  T  A  machine 
1  aaw  the  other  day  had  cast-iron  coree  and  bobbina  with 
a  double  magnet,  which  was  only  bright  on  one  pole. 
Tbe»pr«ng  at  make-and-break  of  contact  had  two  amall 
holea  in  It— what  were  they  for  !  Also,  can  I  make  a 
maffnet  of  aome  piecea  of  square  steel  damped  together 
andjoinedby  apieceof  iron  at  the  top,  aa  the  magnets 
in  the  machine  I  saw  were  bright  onlf  on  one  pole. 
Would  not  a  straight  magnet  do  aa  well  I  I  revolved  my 
machine  at  a  very  high  rate  by  ~>«nr*ting  it  onto  the 
Uthc-A.  W.  C. 

[46e84.1-Plioto.  Back^roTUid.-Iwanttopainta 
plain  background  for  outdoor  photography— one  that 
will  take  dark.  The  one  that  I  have  is  a  da^  giey,  and 
when  the  liMht  falls  on  it  it  takea  white  at  the  bottom 
and.  Could  anyone  tiive  me  a  good  colour  and  as^  how 
I  am  to  prevent  it  from  shining  :  — Da£k  BACKoaoosro. 

l46e86.)-Pieton.-To  -  L.  O.  V/»-A  few  w^eka 
back  you  anawered  a  query  about  Uking  out  piston  to 
clean  it.  I  went  by  your  inatructioaa— put  in  the  eye- 
lH>ltainpiston^<«nd,  then  tried  to  poll  off  piatoo-cover, 
but  found  it  would  not  come  :  then  I  put  a  long  bar  of 
it  on  through  eye^bult  acruM  end  of  cylmder,  then  turned 
i\>und  engme  ;  but  the  ejne-bolt  troke  at  screw,  ieariog 
s*i*w  in  piston.  How  should  I  piuceed  to  g«t  pistoti- 
covtr  off  ?  There  is  very  little  room  at  back  end  of  cy- 
linder, aa  the  condenser  staxids  doae  to  it.— diocxa. 

[4e6S6.>Orffas  Heedc-I  have  an  or^mdftwo 
manuals.  In  the  Swell  wet  e  two  reeds— CcnKp^Ln  aa-i 
Oboe.  In  the  Grtat  thtre  w^rv  no  rwds,  but  aa  otuction- 
able  mixture  of  two  raokn.  I  t<K>k  out  t»w  Oooe  fiom 
the  Swell  aad  pot  it  into  the  Or«at  in  place  ot  mixtun^. 


PresaDro  of  wind  Uttla  mora  than  2^.  The  Oboe 
otily  to  Tenor  0  in  the  swell,  but  I  put  it  all  an  Octave 
lower,  so  aa  to  mak««  it  a  4ft.  reed.  The  holea  for  the 
wind  were  too  amall  for  the  boota,  ao  1  flrat  enlarged 
them,  and  than  fotmd  that  the  holea  in  the  alider  and 
wind-cheat  were  alao  too  amall.  and  not  wiafadng  to  take 
off  the  aoundboard,  I  burnt  the  holea  larger  witli  ixtn 
wire.  I  doubt  if  there  ia  wind  enough  now,  aa  the  reeda 
are  (a)  very  slow  in  apeech.  Further,  they  are  contin- 
ually getting  out  of  order.  When  in  the  Bwell  they  ael- 
dom  required  anything  but  toning.  Now,  aometimea,  I 
find  two  or  three  {bj  altogether  dumb.    In  attempting  to 

gut  them  right  I  find  a  great  number  of  difficulUea. 
ome  (e)  wiuaoiud  a  note  which  gradually  areta  leas  in 
volume  until  it  arrivea  at  the  light  pitch  and  then  goes 
off  altogether.  I  try  them  with  my  mouth  and  they 
seem  all  right.  Directly  they  are  put  into  the  or^an  they 
are  dumb.  Some  {d)  grant— intolerably  ooarae.  Some 
(«)  vibrate  well  until  near  pitch,  and  then  become  hard 
and  homy,  having  little  of  the  tone  of  a  reed.  Will  aome 
of  the  **  coonoaoenti  **  kindly  tell  me  the  catises  of  theae 
varlotia  depots  f  Andafewhintaonthemyateriooaanb- 
iect  of  reed-voidng  wUl,  I  am  aure,  intereat  many 
beaidea  one  who  ia  nearly  at  hia— Wira*  Ban. 

[46687.]— Lifting  Water  by  Motion  of  Ship.  — 
I  want  to  put  pipe  tbroogfa  bottom  of  ahip  to  lift  water 
by  the  motion  of  the  amp  paaaing  through  the  water. 
Would  any  reader  kindly  give  me  tha  height  at  different 
roeeda  (from  1  to  20  milea)  that  the  water  vrill  riae  I— 


[46888.]  -  Intensity  and  Quantity.— In  Jenkin'a 
"Electricity  and  B£itfnetiam,"p.  86,  there  la  the  following 
par. :  **  Cella  joined  in  aeriea  are  aometioBea  deacribed  aa 
Joined  for  intenaity,  and  cella  joint  d  in  multiple  arc  aa 
joined  for  ouantitv.  Theae  t*rma  are  remnanta  of  an 
erroneoua  theorr."  In  my  electrical  daya  we  need  to 
join  all  the  simuar  platea  of  a  battery  in  the  e:q>eotation 
of  getiifig  Quantity,  and  eonple  the  plate«  alternately  if 
we  deairea  inteniBity.  Is  there  really  no  difference 
between  intenaity  and  quantity  now !  Or  ia  the  above 
not  the  way  to  develop  mther  t  And  if  not,  how  do  yon 
doitt-B.H. 

[46689.]— FooalLenffth Of Fhoto.  Leneee.— In 
the  last  paper  on  dry  plate  photogzapby  (p.  124),  ahould 

it  not  be  4  >n«tead  of  -4.,  aa  there  given  t   J  ia  alter- 
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warda  aquared  in  reference  to  same  lena,  azid  f  ia  cer- 
tainlv  1-16  of  12.  Will  anyone  pleaae  exphiin  to  me  if, 
in  calculating  rapidity  of  a  lena  uaed  with  different  atopa, 
vou  have  to  take  into  consideration  the  varying  focal 
length  when  nearer  and  mora  distant  objects  are 
foouaaedt  Take  for  inatanoe  a  lena  of  12in.  focua.  Now 
in  udng  thia  lena,  the  focal  length  will  be  alightly  more 
or  leas  at  timea— according  aa  near  or  distant  objects  are 
fpctuBsed.  lathe  exact  focal  length  at  ttie  tune  of  using 
the  lena  to  taken  as  lain,  alwaya,  or  to  measure  the 
length  on  each  special  occasion,  aad  thnn  ^et  at  rapidity! 
Thus,  with  the  lena  I  uae,  the  focal  length  variAnmore 
than  lin..  according  to  what  is  being  focusaed.  I  hc^ 
von  will  be  able  to  understand  whB.t  I  mean.  When  a 
lena  ia  apoken  of  aa  being  12in.  focua,  at  what  diatanoe  is 
the  object  supposed  tQ  oe  to  make  12in.  the  exact  dis- 
"        between  ■•    *  '  •    •      -    -  ~ 


diaphiagm  and  ground  glass  !— F.  C, 

[46690.1-Waterproof  Cloth. -If  any  of  the 
readers  of  the  **  E.  H.**  could  tell  me  of  a  cheap  light 
mat  erialauitable  for  making  a  cover  for  my  tricycle,! 
ahould  feel  obliged.  Could  I  render  canvas  waterproof 
by  oa*ng  it  or  otherwise !— M.  L.  B.  S. 

[46691.]— Betouohin»  Photoe.- WiU  someone 
please  give  instructions  for  retouching  neg^tivea  f  What 
pencila  to  vse,  &c.,  and  how  to  set  about  it  ?  How  can 
the  tiny  holea  and  thin  oiaoka  which  make  their  appear- 
ance at  timea  in  gelatine  nega.  be  avoided  or  repaired 
(they,  of  oourae.  give  dark  tiny  spots  and  thin  Unes  on 
the  prints,  which  are  very  objectionable)  T  In  retouch- 
ing, is  it  only  the  face  that  is  usually  done,  or  are  flaws 
and  holes,  &o.,  made  good  bv  the  retoucher  T  Are  land- 
scapes retouched  I  Any  information  will  be  thankfully 
received  by -F.  a 

[46692.1  —  Scotch  Bagrpipes.  —  Can  some  kind 
reader  give  me  any  inforoiadon  respecting  the  above  I 
Should  like  to  introduce  them  in  a  second  part  of  a  min- 
strel entertainment— but  am  rather  in  the  dark  regard- 
ing them.  Are  they  difficult  to  learn  ?  Could  I  got  a 
book  to  instruct  me,  and  music  suitable  for  a  solo  ?— 
Cosmo. 

[46693.]— Staves.— Would  someone  versed  in  the 
timber  trtde  atato  how  Baltic  stavea  are  reduced  to 
Petersburg  standards  f  The  writer  can  work  out  deals, 
&o..  correctly.  Any  references  to  former  replies  touching 
timber  calculations  would  be  a*so  valued,— H. 

[46694.]-Brick-Eiln  with  Down  Drauffht.-I 
shall  be  glad  if  any  of  your  readers  can  give  me,  toroagh 
your  paper,  a  sk^tdi  of  one  such  aa  are  used  at  Stourbridge 
and  in  Staffordshire — either  round  or  square,  and  to  hold 
about  80,000  bricks.— BaiOK-Ki  La. 

]>Q685.]— Spark  Condenser.— To  Ma.  LAvcASTxa. 
-Thanks  far  former  reply  about  induction  coil.    Will 

Sou  kindly  aa|  construction  of  Browning'a  anarkcon- 
enaer  to  be  used  instead  of  Leyden  jar  I  Also,  what 
length  of  apark-ooil  would  be  required  with  a  condenser 
of  thia  kind  to  give  apectra  of  the  metals !— Vol  vox. 

[46696.]- Bichromate  Battery  and  Intensity 
Ooil.— A  month  ago  I  constructed  «  bichromate  battery, 
(containing  12  pint  ceUa)  to  obtain  a  light  from  a  toy- 
lamp,  but  found  that  it  did  not  answer  very  well.  I  then 
reaolved  to  tr^  C.  C.  Cory's  eleotric  hunp  (a  description  of 
which  I  saw  in  No.  723  of  the  •»E.M,*').  Havmggot 
everything  ready,  I  found  that  the  solution  had  nearly 
lost  all  ita  power,  having  been  uaed  only  twice.  Oan  any 
kind  reader  inform  me  whether  it  would  be  besttj 
•treogtben  the  aolution,or  throw  it  away  and  make  a  new 
ooe  I  Alao,  bow  I  could  construct  an  intenaity  coil  equal 
to  60  such  cell*  f— Jack  ih  a  Fix. 


Neaszt  3,000  tons  of  charsoal  iron  are  still 
made  annoaliy  in  the  United  Kingdom.  There 
are,  ai^cording  to  the  report  of  the  Britiah  Iron 
Trade  AaaociatiaD,  aix  charcoal  famaoee  in  exist- 
enoo,  all  of  them  belonging  to  one  firm. 
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o/  the  EsroLiaa  MaaaAjno«  SI,  TmHstoek-^trut,  Onnt 
OanUm,  W.C. 


iUNTS  TO  COBBB8PONDKNT8. 

1.  Write  on  one  aide  of  the  paper  only,  and  pntdmv* 
inn  for  illoatrationa  on  aeparate  pieoea  of  pi^^.  2.  Pa^ 
liUea  to  querie«,  and  when  answer  ng  qneriea  put  the 
ntimbera  aa  well  as  the  titles  of  the  queries  to  which  the 
replies  refer.  8.  No  diaige  ia  made  for  insoting  letters, 
ouertea,  or  requiea.  4.  Lettera  or  qneriea  aaking  for  ad- 
dreasea  of  manufactmera  or  oorreapondenta,  or  whero 
toola  or  other  artfcolea  eaa  be  porohaaed,  or  replies  giving 
such  information,  cannot  be  inserted  except  aa  advextise- 
meata.  6.  No  question  aaldng  for  edacational  or  sdeatifle 
information  is  answered  through  the  post.  6.  Letten  seat 
to  oorrespondents,  under  cover  to  the  Editor,  are  not  for- 
warded ;  and  the  names  of  ooireapondents  are  not  givea 
to  inquirers. 

%*  Attention  ia  capedally  drawn  to  hint  No.  4.  The 
spaoe  devoted  to  lettera,  qneriea,  and  replica  ia  meant  for 
tne  geu'^ral  good,  and  it  ia  not  fair  to  ooeupy  it  withquea- 
tions  such  aa  are  indicated  above,  which  are  only  of  indi- 
vidaal  uitereat,  and  which,  if  not  advertiaements  in  them- 
aelvea,  lead  to  r^liea  which  are.    The  »*  Bixpennv  Sals 
Column  '*  offers  a  cheap  meana  of  obtaining  auoh  informa- 
tion, and  we  tmat  our  readera  will  avail  themaalveaof  it 
Hie  following  an  the  initiala,  *o.,  of  letters  to  hand  an 
to  Wedneaoay  eyening,  April  19,  and  nnaoknowladged 
elsewhere:— 
B.  A.  Lbb.— Foxdale  Inatitnta.-B.  Mi]l8.-Bev.  K.  B. 
Godfiw.— A.  Ledger.-F.  Bartleet.— 8.  E.  Peal.-8lr 
P.  Radolyffe.— O.  H.  Cawthoin.— H.  Maxted.^/umbo. 
— E.  R.  M,— Giapho.-A.  M.  O.-O.  W.  Dunn  — Philo- 
lectron.— fl.  B.— Anxious.— Minim.— A  Captain's  Wife. 
—Arc.— A.  B.  D.— Samper  Fidelia.— Poundry.-Ama- 
teur.— Orderio  Vital.— Switch.— Gauge.— B.  Qobert.- 
W.  H.  B.— Electrie  Light.— A.  W.  8oward.-B.  Wil- 
liama.— F.  W.  O.— Motterahead  and  Co.— Steel.- Pri^ 
matique.— A.  Hanook.— Practical  Amateur.— Vega.- 
Working  Blackamith.— Mathew.-B.M.-C.8.-Wbat 
Can't  be  Cured  Must  be  Endured.- Tormented  Ona. 
— H.  a.— Wm.  Johnstone.  — Blackwater.— Circular 
Saw. 
ExptiLBioy.    (The  cause  is  having  eaten  the  acolex  of  the 
worm  In  the  shape  of  measly  pork  or  infected  beef: 
the  best  remedy  ia  male  fern,  which  anfy  dmggirt  will 
make  up  for  you;  but  you  will  find  oth^  euggeittd 
remedies  in  back  volumaa  )— B.  H.     (Tea,  a  new  edi- 
tion is  being  prepaxed,  but  when  it  ia  ooming  out  wa  do 
not  kno  w. )— 1).  WinJAiia.     (We  oannotgive  the  date, 
as  the  translator  ia  away,  but  it  lain  the  Oomptea  BtnduM 
ot  the  meeting  of  Feb.  80.)— Yoit»o  Haitd.    (See  p.  480, 
No.  800,  and  a  aeries  of  papers  on  Soldermg  ia  Vol. 
XXXin.,  pp.  170,  964.  884,  466.    8.   With  a  needle 
drill.)— BsFLiOToa.     (One  of  the  silver  powders  aold 
by  the  makers  of  Bessemer's  paint  may  answer  joor 
purpose ;  but  looking-glass  is  made  by  coating  with 
an  amatytm  of  mercury  and  tinfoil,  or  ¥y  depoaf tiag 
silver.    See  indicea  for  ^roceasea.    For  prices,  you  muK 
ask  at  the  dealer's.)— SiuraiAir.     (The  prooeas  ia  de- 
acribed in  the  cydopeediaa,  but  is  rarely  used  nowadayi. 
Seep.  281,  Vol.  XTlT.,  for  the  improved  process,  or  p. 
606,  Vol.  XXIX.)— SAsrr AST  lyspsoroa.     (We  do  not 


know  the  address  of  the  Institute ;  but  their  < 
tions,  &c.,  are  periodically  reported  in  the  BmiUiMg 
Naot.)  —  Jacqubs.  (Try  the  *'  Voloan  "  cement, 
mentioned  on  p.  115.)  —  Oboboiajia.  (What  do 
you  mean  by  a  ''provisional"  willT  If  the  wife 
was  appoints  sole  executrix,  sad  all  the  property 
devised  and  bequeathed  to  her  absolutely,  she  can, 
of  oourse,  dispose  of  it  as  she  pleases.)— J.  A. 
Smith.  (You  had  better  advertise  for  it  in  the  "  Sale  " 
column.  Our  pagee  would  be  altogether  inadequate 
for  a  full-size  working  model,  even  if  we  could  spare 
the  space.)— SuaoEov.  (The  odour  ia  nsnally  soffl- 
cient;  but  a  method  of  ascertaining  whether  aewer-air 
can  find  ita  way  into  the  houae  ia  to  pour  aome  easenoe 
of  peimyroyal  dotun  the  drain.  Care  ahotOd,  of  coarse, 
be  taken  that  the  odour  of  the  pennyroyal  reaches  the 
house  only  through  the  suspeoted  inlets.)— J.  8.  (No 
one  can  tell  you  without  examining  the  apparatus.. 
You  ahould  tiuce  it  to  an  optidan.) — CaAaLsa  Newtos. 
(Unfortunately,  the  tnnuerenoe  takea  the  fonn  of  a 
notch,  which  goea  on  deepening  imtll  the  connection  is 
broken.  Edison  has  endeavotired  to  oTeroome  it  bjr 
making  the  bridge  as  a  whole  revolve  very  rapidly- 
Merely  Ai^a^^gwg  the  direction  after  a  given  in'orJ 
would  simply  prolong  the  life,  aa  the  carbon  would  not 
be  deposited  in  the  notch.)— An  Akateur  in  Elbctbj- 
ciTT.  (You  will  need  30  quart  cella  of  Bunsoi  form. 
They  oouaist  of  an  outer  jar  or  porona  pot,  a  nieoe  of 
xmc  bent  to  surround  tiie  porous  pot»  and  a  rod  of  gas 
carbon  in  the  latter.  Nitric  add  is  placed  in  a  porous 
pot,  and  dilute  sulphuric  acad  in  the  jar;  but  for  prae- 
tical  instructiona  m  the  making  of  batterica,  see  pp. 
821, 373,  .^96,  419, 468, 639.  680,  Vol.  XXVIII.,  and  ppu 
65,  137, 312,  362,  VoL  XXIX.  See  alao  the  indic«  of 
more  rectmt  volumes.) — GaATxrin*.  fNo,  it  must  have 
been  erased  before  the  silvering  was  dona,  or  it  would 
still  appear— that  is,  if  the  ooat  was  put  oai  by  electro- 
depootion.)— Steam  Rubbks  Tubs.  (The  sixe  is  rsther 
smtill,  but  we  should  adviae  you  to  try  another  maker. 
Look  through  our  advertisement  oolnmns.l— Dbalzs. 
(It  is  a  police  regulation,  full  partjeolara  of  which  on 
behad from  the  auperintandent  in  your  dlitnct.  Ws 
know  of  no  other  lioenae^  exce|»t  in  the  ease  of  the  pie> 
cioua  metals.)— J.  M.  B.  (No  advice  arorth  anything 
can  be  given  in  such  a  case  without  examination  of  the 
eyes.  If  you  reside  in  London,  and  cannot  afford  to 
pay  fee,  take  him  to  UniverBity  CoUege  Ho^tal,  or  one 
of  the  special  hospiala.)— A  OaasrewAaDLBii  smr  Ot» 
SoBscaiBKB.  (If  you  have  yumr  old  Totomes  you  will 
find  your  questtona  answered  many  tmMaJ^sr  inatanw, 
p.  229,  Vol.  XXX. ;  pp  273,  KsTVoI.  XXDL  ;  Pg-  3*2; 
88S,  Vol.  XXVI.,  ftt.  >-OiL.  (See  p.  Ml,  No.  T7»,  and 
elsewhere.  PnU  partkaAan  would  raqmie  too  nw^ 
space,  but  theprineipl*«  are  to  be  acquired,  and  tte 
r*«t  is  eaay.)— WE3W1.BT.  ^Do  you  mean  the  oaata, « 
the  pens!  It  ia  vulcanite  or  ebonite,  made  by  mixing 
sulphurandmbber4U^stthj««CiQgtobeatandpie«uz« ) 
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PHOTOOBAPHT  OF  OBJECTS  IH 
MOTIOH. 

fTHE  »rt  of  photographio  representatioii 
X  of  the  suooessiye  phases  of  a  phenome- 
non which  oocurs  with  considerable  rapidity, 
his  of  late  been  remarkably  advanced  by 
the  labonrs,  more  especially,  of  Mr.  May- 
bridge,  and  Mfii.  Janssen  and  M«rey.  We 
propose  iiere  to  indicate  some  recent  achieve- 
msnts  by  the  French  physicists  in  this  in- 
teresting art. 

It  is  known  that  the  principle  of  M. 
Jsossen's  "  photographic  revolrer,"  em- 
ployed during  the  Tnmsit  of  Venus  in  1874, 
consists  in  rotatory  movement  of  a  sensitised 
plate,  on  which  images  of  difiEerent  phases 
of  ^  variable  phenomenon  are  sucdessiyely 
produced.  In  that  instrument,  the  sensitive 
pli^  is  stopped  mechanically  each  time  that 
in  image  Ium  to  be  taken,  and  it  only  moves 
to  allow  of  a  neighbouring  unimpressed 
part  receiving  a  fresh  image.  Notwith- 
standing those  stoppages,  a  certain  number 
d  photographs  can  oe  obtained  in  a  second, 
ind  the  metnod  has  been  successfully  applied 
\rj  M.  Marey  to  the  fli^t  of  birds  (in  a  wav 
a&eady  alluded  to  in  our  "  Scientific  News,'^' 
sad  to  be  described  more  in  detail  presently^ ; 
bat  it  will  be  readily  understood  that  this 
condition  imposes  a  limit  soon  reached  after 
ftxoeeding  about  a  dozen  images  per  second. 
The  reason  is,  that  it  is  ex^emely  difficult 
to  stop  suddenly,  and  for  a  very  short  time, 
i  body  animated  with  rapid  motion. 

For  example,  the  stuay  of  the  flight  of 
insects  requires  that  images  be  taken  at  ex- 
tiemdy  small  intervals^  probably  much  less 
than  1- 100th  of  a  second.  Now  it  would  be 
impractioable  to  give  a  plate  motions  and 
Bt(^sge6  following  one  another  with  such 
npuuty.  Thus  the  applications  of  the 
revolver,  which  would  be  the  most  interest- 
ing and  fruitful  of  new  facts,  would  be  im- 
possiUe  if  this  condition  of  successive  stop- 
pages were  absolutelv  indispensable. 

M.  Janssen  has  long  been  of  opinion, 
however,  that  it  would  be  possible  to  take 
photographic  images  on  a  plate  in  motion, 
if  we  analyse  the  question,  we  find  that 
there  is  a  relation,  aooording  to  the  delicacy 
of  the  elements  of  the  image,  t>etween  the 
motion  that  may  be  given  to  the  plate,  and 
the  time  of  the  luminous  action.  To  give 
sn  experimental  demonstration  of  the  prin- 
ciple, M.  Janssen  chose  solar  images,  it  is 
known  that  the  solar  surface  is  one  of  the 
most  difficult  objects  to  see  in  telescopes, 
and  that  its  reproduction  by  photography 
has  only  been  accomplished  qtute  recently. 
Now,  M.  Janssen  proposed  to  obtain  tbis 
granulation  on  a  plate  which  had  a  motion 
of  0*15m.  to  0-20m.  (say  6in.  to  Sin.)  in  a 
second. 

The  result  was  quite  satisfactory.  M. 
Janssen  has  exhibited  to  the  French  Aca- 
demy plates  on  which  two  similar  portions 
of  the  solar  surface  were  reproduced.  One 
of  these  portions  was  taken  on  the  plate 
while  the  latter  was  at  rest,  and  the  other 
while  tlie  plate  was  moving  about  Gin.  in  a 
second.  A  comparison  shows  that  the 
motion  did  not  at  all  hind^^r  the  manifesta- 
tion of  the  granulation,  that  is  to  say,  of  ooe 
of  the  most  delicate  phenomena  of  astro- 
nomical photography. 

The  ascertainment  of  this  fact  doing  awiy 
with  the  requirement   of  successive  stop- 
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pages,  it  win  be  understood  that,  in  some 
sort,  nothing  lunits  the  number  of  images 
which  the  revolver  might  furnish  in  a  given 
time.  It  is  only  necessary  to  establish  a 
right  relation  between  the  delicacy  of  details 
of  the  image,  the  velocity  of  the  sensitive 
plate,  and  tiie  time  of  luminous  action. 

In  the  new  arrangement,  the  support  of 
the  sensitive  plate,  and  the  slitted  screen, 
have  each  a  continuous  rotatory  movement, 
and  it  is  the  magnitude  of  these  movements 
and  their  ration  that  determine  the  rapidi^ 
in  the  succession  of  images  and  the  condi- 
tions of  their  formation.  By  some  simple 
calculations,  M.  Janssen  has  convinced  him- 
self that  it  will  be  easy  to  obtain  images  of 
a  phenomenon,  following  one  another  at  in- 
tervals of  l«100tii  of  a  second,  and  even  to 
go  beyond  that. 

The  results  of  M.  Janssen's  further  studies 
will  doubtless  be  looked  for  with  much  in- 
terest.   Let  us  now  turn  to  the  photographic 
rifle  (based   on  the   principle  of   the  old 
photographic   revolver),    which  M.  Marey 
has  now  described,  together  with  some  of 
his  experiments  with  it  on  birds*  flight,  to 
the  French  Academ^y.     He  constructed  an 
apparatus  of  the   sise  of  a  fowling-piece, 
ihnoh  photographs  the  object  at  which  it  is 
pointed  twelve  times  in  a  second.     Each 
unage  requires  an  exposure  of  only  l-720th 
of  a  second.    The  following  is  the  anthor*s 
accoimt:^The  barrel  of  tms  rifle  is  a  tube 
which  contains  a  photographic  object-glass. 
Behind,  and  solidly  mounted  on  the  butt 
end,  is  a  large  cylindrical  breech,  in  which 
is  a  pieoe  of  dookwork.     When  one  presses 
the  trigger  of  the  rifle  the  clockwork  is  set 
in  motion  and  imparts  to  the  diflEerent  pieces 
of  the  instrument  the  necessary  motion.    A 
central  axis,  which  makes  twelve  revolutions 
in  a  second,  commands  all  the  pieces  of  the 
apparatus.    There  is  first  an  opaque  disc, 
pierced  with  a  small  aperture.    This  disc 
forms  a  screen,  and  oxuy  admits  the  light 
from  the  object-glass  twelve  times  a  second, 
and  each  time  during  l-720th  of  a  second. 
Behind  the  first  disc,  and  tumine  freely  on 
the  same  axis,  is  another  which  has  twelve 
apertures,  and  bebind  which  is  applied  a 
sensitive  plate,  of  circular  or  octagonal  form. 
This  perforated  disc  has  to  turn  in  an  in- 
termittent manner,  so  as  1 3  stop  twelve  times 
per  second  opposite  the  beam  of  light  that 
penetrates  the  instrument.      An   eccentric 
placed  on    the  axis    produces   this   jerky 
motion,  ffiving  a  regular  to-and-fro  motion 
to  a  ratchet-rod  which,  at  each  oscillatioD, 
catches  in  one  of  the  teeth  forming  a  crown 
on  the  perforated  disc. 

A  special  screen  stops  finally  the  penetra- 
tion of  the  light  immediately  the  twelve 
images  have  been  obtained.  There  are 
other  arrauffements  to  prevent  the  sensitive 
plate  exceeding,  by  its  acquired  velocity, 
the  place  where  the  ratchet  brings  it  up, 
and  where  it  should  be  perfectiy  motionless 
durioff  the  time  of  luminous  impression. 
The  adjustinent  to  focus  is  done  by  length- 
ening or  shortening  the  barrel,  with  the 
effect  of  displacin  ;  the  objective  forward  or 
backward.  The  right  position  is  verified 
by  observinp^  through  an  aperture  in  the 
breech  the  distinctness  of  the  image  received 
on  ground  fflass.  A  conjuror's  box  {hoite  a 
escamoier)  of  circular  form  served  as  holder 
for  twenty-five  sensitive  plates,  and  for 
passing  them  into  the  lifle  without  exposure 
to  light.  Before  applying  the  apparatus  to 
birds'  flight,  M.  Marey  tried  it  on  a  rotated 
arrow  and  on  a  pendulum .  A  chron  ographic 
apparatus  was  adapted  to  \  he  rifle.  M.  M  «rey 
photographed  a  gull  in  flight.  As  the  bira 
gave  exactly  three  strokes  of  the  wing  in  a 
second,  the  twelve  figures  show  four  suc- 
cessive attitades  reproduced  periodically. 
By  enlargiog  the  figures,  images  are  got 
which  are  visible  at  a  distance.  They  were 
somewhat  indistinct,  owiDg,  as  the  author 
says,  to  his  small  experience  in  photo- 
graphy.    Beproduction  of  the  images  by 


heliogravure    gives    dark    silhouettes    (see 
C<mpte8  lUndus,  April  10th).     With  exact 
focussing,  details  of  form  (imbrication  of 
the  feathers,  &c.)  could  be  xnade  out  in  the 
microscope.   If  the  protographs  be  arranged 
in   a   phenakistiscope,  the   appearance  of 
movements  of  flight  is,  indeed,  reproduced ; 
but  the  images  correepondinff  to  each  revo- 
lution of   me  wing  are  stall  too  few  to 
allow  of  analysis.    Their  number  must  be 
augmented.    This  can  be  done  by  doubling 
the  velocity  of  the  plate  and  the  screens. 
M.  Marey  did  so  with  the  same  rifle,  and 
still  had  enough  light  for  production  of  the 
images.     The  time  of  illumination  of  the 
plate  was  only  l-1400Ui  of  a  second,  yet 
the  objective  used  was  not  a  very  rapid  one. 
By  photographing   a   bird  imder  various 
conditions — e.^.,  when  withdrawing  from 
the  observer  or   approaching,  when  seen 
from  above,  and  when  seen  from  below,  &c 
— ^various  information  may  be  acquired  as  to 
the  mechanism  of  flight.    M.  Marey  found 
his  principal  results  with  the  graphic  method 
confirmed  by  the  iieek  data,  smdhe  antici- 
pates a  considerable  further  elucidation  of 
the  subject  of  flight  by  the  new  method. 
He  gives  a  brief  account  of  observations  on 
a  bat*s  flight,  which  is  difficult  to  photo- 


graph. The  photographih  rifle,  of  course, 
jtends  itself  to  observation  of  the  movements 
of  other  animal ■  as  well  as  birds. 


SEYIEWS. 

Bailways  and  Loco7notive$.  By  John  Wolfi 
Babet,  M.In8t.C.B.,  and  F.  J.  Bram- 
WBLL,  F.B.8.,  M.Inst.C.B.  London  : 
Longmans. 

THIS  volume  contains  thelectures  delivered 
by  the  authors  at  the  School  of  Military 
Engineering,  Chatham,  in  1877,  and  is  pub- 
lished in  its  present  form  because  it  was 
thought  to  be  a  useful  book  for  the  general 
reader  as  well  as  for  those  who  wish  to 
study  the  constructive  details  of  railways. 
It  contains  six  lectures  by  Mr.  Barry,  three 
of  which  are  mainly  extracts  from  his  weH- 
known  textbook  on  "Bailway  Appliances," 
and   three   by  Mr.  BramweU,    the  latter 
dealing  with   the   locomotive  exclusively. 
The  volume  is  freely  illustrated  with  en- 
gravings, most  of  them  taken  from  actual 
constructions,  where  such  a  course  was  pos- 
sible.     Although   specially   intended    for 
military   engineers,    the  lectures  form  in 
reality  an  excellent  treatise  on  railways,  and 
a  useful  textbook  for  students  going  up  for 
technologies!    examinations.      The   whole 
minutiss  of  signalling,  with  the  details  of 
interlocking  arrangements,  are  set  forth  in 
tolerably  full   description,  while  the  con- 
struction of  rolling  stock  is  explained  by 
the  aid  of  diagrams  and  tables  of  dimen- 
sions.   In  the  lecture  on  roUing  stock,  &c., 
1^.  Barry  says  that  the  beat    theoretical 
arrangement  of  buffers,  &c.,  would  be  to 
concentrate  the  buffing  arrangements  ai  the 
head  and  end  of  the  train,  and  to  couple* ^p 
the    intermediate     carriages    tightiy — the 
buffing  carriage  to  be  of  sufficient  leneth 
to  take  up   the   momentum  of  the  blow 
before  any  serious  damage  is  done  to  the 
rest  of  the  carriages.    On  the  (question  of 
supplying  signalmen  with  speakmg  instru- 
ments at  all  boxes,  Mr.  Barry  takes  up  the 
chief  objections,  and  points  out  that  the  ad- 
vantages enormously  outweigh  the  al-eged 
disadvantages,  the  diief  of  which  can,  how- 
ever, be  easily  removed.  The  idea  that  speak- 
ing instruments  would  encourage  a  lax  work- 
ing of  the  blodc  system  is  somewhat  like  the 
notorious  objection  to  the  general  use  of  a 
continuous  brake  on  a  certain  railway,  for 
at  least  others  besides  the  two  sign^mcQ 
woidd  be  aware  of  the  breach  of  rules,  and 
where  the  latter  are  really  enforced,  railway 
employes  do  not  exhibit  an  absorbing  desire 
to  break  them.     It  is  rules  that  are  not 
enforced  that  they  di...  gard— too  often  ti 
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their  own  destruction.  As  to  the  objeotion 
that  if  speaking  instninien^s  were  provided 
they  would  be  used  lor  idle  conversation,  it 
could  easily  be  arranged  that  the  instru- 
ments should  record  the  number  of  times 
they  were  used,  or  even  the  messages  sent ; 
but  in  the  absence  of  such  devices  the 
signalmen  could  not  be  certain  that  an  in- 
spector was  not  in  the  other  box.  At  any 
rate,  the  advantages  are  so  great,  as  some 
companies  have  lately  learned  to  their  cost, 
that  it  is  probable  before  long  all  boxes 
will  be  furnished  with  speaking  instruments 
of  some  kind.  What  is  generally  held 
to  bo  the  most  perfect  system  of  electric  in- 
terlocking of  signals  and  points,  is  briefly 
referred  to  in  a  note,  whereas  an  appendix 
or  a  separate  chapter  might  well  have  been 
devotea  to  an  explanation.  Sir  Frederick 
Bramwell's  portion  of  the  volume  is  devoted 
to  the  engine,  of  which  it  is  a  popular  ex- 
planation, though  scarcely  entering  so 
minutely  into  details  as  might  be  wished. 
The  movements  of  the  slide-valve  and  the 
use  of  the  indicator  are  explained  at  some 
leii^h,  and  the  diagrams,  nelp  to  make  the 
matter  very  clear,  and  bring  it  within  the 
comprehension  cf  the  average  intelligent 
reader.  Hence,  this  book  might  And  an 
appropriate  place  on  the  bookshelves  of  all 
public  libraries,  and  those  of  mechanics' 
institutes.  One  of  the  most  interesting 
portions  of  these  lectures  is  that  in  which 
Sir  Frederick  B  ram  well  describes  the 
methods  of  reversing  the  engine  prior  to 
the  introduction  of  the  link. 


Modem  Metrology, 
SON.  London : 
Co. 


By  Lewis  D*A.  Jack- 
Crosby  Lock  wood  and 


This  manual  of  the  metrical  units  and  sys- 
tems of  the  present  century  shows  very 
clearly  the  necessity  that  exists  for  some 
reform  in  the  systems  of  weights  and  mea- 
sures used  in  various  parts  of  the  country ; 
and  it  is,  therefore,  natural  that  the  author 
should  append  to  his  work  a  proposal  for  a 
systematic  and  uniform  English  scale  of 
weights  and  measures.  To  alter  the  mea- 
sures of  a  country  by  any  arbitrary  act  is 
felt  on  all  sides  to  be  a  difficult  and  harass- 
ing undertaking,  for  customs  of  the  kind 
are  often  looked  upon  as  part  and  parcel  of 
the  national  life— that  is,  in  the  respective 
districts  and  the  trades  interested.  A 
knowledge  of  the  way  in  which  produce  or 
articles  of  manufactiire  are  bought  and  sold 
often  constitutes  the  sole  secret  of  trade,  and 
it  is  not  surprising  that  a  conservative 
feeline  should  predominate  amongst  those 
liumeoiately  concerned.  Nevertheless,  a 
strong  feeling  has  always  existed,  and  is 
steadily  gaining  strength,  thut  weights 
and  measures  should  be  put  on  a  uni- 
form basis  throughout  the  kingdom,  and 
that  the  diversity  in  custom,  which  we  now 
find  even  in  adjoining  coimties  and  neigh- 
bouring market- towns,  should*  cease  to  per- 
plex the  uninitiated.  In  the  work  before 
us,  Mr.  Jackson  has  laboriously  compiled 
tables  of  the  various  weights  and  measures 
used  at  the  present  day  by  civilised  nations, 
or  at  least  by  those  of  commercial  import- 
ance, and  opposite  to  the  figures  he  gives 
the  proposed  English  science  equivalent 
and  the  existing  French  weight  or  measure, 
as  the  case  may  be.  The  basis  of  the  English 
scientific  system  was  laid  down  by  the 
Warden  of  the  Standards  in  his  work  on  the 
"  Science  of  Weighing  and  Measuring  ** 
(Macmillans,  1877),  and  Mr.  Jackson  points 
out  that  an  English  scientific  system,  to  suit 
all  purposes,  must  be  either  strictly  de- 
cimfld,  or  mixedly  decimal,  centesimal,  and 
millesimal,  at  the  same  time  being  in 
some  accord  with  the  English  trade  units. 
The  proposed  system  would,  for  measures  of 
length,  divide  the  foot  into  ten  tithes,  a  rod 
would  be  10ft.,  a  chain  10  rods,  a  cable  10 
chains,  and  a  mile  d,000ft.  GRie  square  foot 
would  be  100  square  tithes,  and  similarly 
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the  square  rod  100  square  feet,  the  square 
chain  10,000  square  feet,  and  ttie  aCre  40,000 
square  feet,  the  square  mile  being  25  ndllion 
square  feet.  The  cubic  foot  would  be 
divided  into  1,000  cubic  tithes,  and  for  wet 
capacity  the  cubic  tithe  would  equal  a  fluid 
ounce  (=»  1,000  fluid  mils),  while  16oz. 
would  equal  a  fluid  pound.  For  measures 
of  weight  there  would  b^  a  uniform  '*  foot 
weight  or  talent,"  eq\ial  to  l,000oz.,  or  62J 
potmds  of  16oz.  each.  The  ton  would  be 
40  foot- weights,  or  2,500  pounds.  There  is, 
we  think,  small  chance  of  any  reform  of  the 
kind,  but  those  who  are  interested  in  the 
subject  of  metrology  will  find  much  valuable 
information  in  this  woik. 

The  Scientific  Basis  of  National  Progress. 
By  G.  GoKE,  LL.D.,  F.E.S.  London  : 
Williams  and  Norgate. 

The  author  in  hij  preface  says  that  there 
exists  at  the  present  time  in  tnis  country  a 
considerable  degree  of  uneasiness  respecting 
om-  ability  to  maintain  our  position  in  the 
race  of  progress,  and  he  thinks  it  desirable, 
as  our  future  success  as  a  nation  depends 
largely  upon  science,  to  call  attention  to 
the  great  public  importance  of  scientific 
knowledge,  and  to  the  means  of  ]promoting 
its  development.  Such  **  uneasiness,"  as 
did  imquestionably  exist  a  few  years  ago, 
has  been  quieted  by  the  efforts  made  to  give 
technological  instruction  to  the  industrial 
classes;  and  though  we  are  amongst  the 
first  to  acknowledge  the  value  of  original 
research,  and  that  human  welfare  de- 
pends, to  a  great  extent,  upon  scien^ 
tific  progress,  we  cannot  admit  that  it 
is  the  business  of  the  Government  to  esta- 
blish a  fund  for  the  Endowment  of  Besearch 
— though  it  might  appropriately  enough 
interfere  with  sonie  existing  endowments  to 
the  extent  of  seeing  that  the  money  is  not 
absolutely  wasted.  As  Dr.  Gore  points  out, 
progress  is  the  result  of  new  ideas,  and  the 
chief  source  of  new  ideas  is  original  research, 
and  he  happily  suggests  that  probably  one 
of  the  most  satisfactory  ways  of  rewarding 
scientific  discoverers  and  serving  national 
interests  at  the  same  time,  would  be  to 
create  salmed  professorships  of  original 
research,  and  appoint  discoverers  of  repute 
to  fin  them.  Further  on,  he  says  that  the 
money  paid  to  young  men  in  Oxford  alone 
now  amounts  to  about  £80,000  or  £90,000 
a  year — funds  which  were  originally  in- 
tended for  promoting  knowledge,  "but 
vested  interests  prevent  their  being  used  for 
discovering  new  truths.'*  It  is  obviously  to 
the  national  advantage  to  elicit  new  ideas 
in  science — that  is,  to  obtain  new  know- 
ledge; but  we  suspect  it  will  be  along 
wlme  before  th«  nation  will  consent  to  the 
endowment  of  State  laboratories.  Dr. 
Gore's  little  work  will,  however,  be  read 
with  much  interest,  and  the  probable  efEect 
will  be  that  the  laboratories  he  desires  will 
be  established  by  private  munificence—cer- 
tainly not  by  the  State,  or  by  corporations 
out  of  municipal  funds. 

Vibratory  Motion  and  Sound.  By  J.  D. 
EVEEETT,  M.A.,  F.B.S.  London :  Long- 
mans. 

In  this  volume  Prof.  Everett  treats  the  sub- 
ject of  vibratory  motion  in  a  manner  suited 
to  the  capacities  of  students  who  have 
mastered  the  elements  of  dynamics.  Simple 
harmonic  motion,  which  is  the  key  to  the 
whole  subject,  is  treated  in  chapter  I.,  and 
the  two  succeeding  chapters  contain  expla- 
nations regarding  thecomposition  of  motions, 
with  some  novelties  in  the  shape  of  geo- 
metric proofs  of  propositions  usually  estab- 
lished by  trigonometry.  The  memod  of 
treating  the  sm)jeot  involves  a  knowledge  of 
mathematics ;  but,  though  the  book  is  mainly 
intended  for  students,  it  will  interest  many 
who  will  read  it  as  a  popular  treatise.  For 
instance,  while  in  one  chapter  we  find  tiie 
mathematics  of  Lissajous    curves,  in  tho> 


next,  we  have  some  mechanical  illm. 
trations  of  simple  harmonic  motion,  which 
include  the  tide-predicter  of  Sir  W.  Thomson 
and  Donkin's  harmonograph.  Other  chapters 
discuss  in  a  popular  way  the  theory  of 
sound-waves,  wmle  accurate  investigations 
of  the  rapidity  of  stationary  vibrat^ns  of 
strings  and  columns  of  air,  the  vdodty  of 
propagation  and  the  energy  of  tmdolations 
are  treated  in  a  very  readable  manner. 
Finally,  to  render  the  treatise  complete, 
there  are  a  couple  of  chapters  which  treat 
sound  from  the  point  of  view  of  the  student 
of  musical  intervals. 

We  have  also  received  The  Sphygmofraph, 
by  E.  E.  DUDGEOK,  M.D.  (BailU^re,  Tin- 
dall,  and  Cox),  a  description  of  the  instm- 
ment  devised  by  the  author,  with  examples 
of  its  use.  We  illustrated  Dr.  Dudgeon's 
sphygmograx)h  on  p.  104,  la^t  volume,  and 
his  little  book  gives  a  history  of  the  de- 
velopment of  the  instrument,   aifd  of  the 

important  part  it  plays  in  diagnosis. 

Chess  Flayers*  Annual  and  Club  Dwedory^ 
edited  by  W.  B.  Blaitd  (Bemroee  and  Sons), 
is  the  vade-mecum  for  the  regular  player, 
and  will  be  found  of  much  interest  to  those 
who  only  indnl^e  in  a  game  occasionally. 
The  lists  of  dubs  and  chess  resorts  in  this 
country  and  on  the  Ck)ntinent  will  be  useful  to 
many,  while  the  papers  and  problems  willserve 

to  amuse  the  reader. Plane  Geometricd 

Drawing,  by  F.  E.  Httlme  (Longmans),  is 
a  volume  of  worked  examination  questions 
for  ihe  use  of  students  at  the  military  and 
engineering  colleges,  and  also  for  those  who 
are  endeavouring  to  teach  themselves.  The 
preface  contains  instructions  for  usiog 
the  book,  and  some  sound  advice ;  but  the 
drawings  which  form  the  great  bulk  of  the 
voltmie  are  drawn  of  such  a  size  that  they 
cannot  be  m^ely  blindly  copied  for  exami^ 
nation  puxposes.—-^ i?am0«  and  Farms  in 
America^  by  G*  H.  Evbkbtt,  M  J).  (Dickie), 
is  a  readable  little  guide  to  those  desiroiu 
of  emigratiog  to  the  United  States.  It  re- 
commends Kansas  to  the  sgrionlturist.— 
Half 'holiday  Handbooks  (T.  Fislier  Unwin). 
We  have  eight  of  these  useful  guides  to  the 
country  around  London,  all  of  them  re- 
ferring to  districts  .south  of  the  Thames. 
One  of  the  guides  is  entitled  "  geological 
rambles,**  and  will  be  found  useful  by  the 
amateur  geologist.  Most  of  the  books  are 
provided  with  a  clear  map,  and  a  distanoe 
guide  for  the  road  from  London. 


ASTBOHOHICAL   VOTES    FOB 
MAT.  1882. 

The  Sun. 


1 

Souths. 

At  Greenwich  Mean  Nooa. 

Sh  ;i 

DeoH- 

^ 

3|l 

nation. 

Sidereal 

& 

North. 

Time. 

h.m.  8.  a.m 

h.  m.  B. 

h.m.   8. 

1 

11  66  67-82  „ 

2  34  12 

16   '7  47 

87  U'^ 

6 

U  66  26-42  „ 

2  63  24116  36     4 

2  66  67-76 

n 

1166    9-92,, 

3  12  60  17  66  30 

3  16  40-64 

16 

1166    8*22,, 

3  32  32;  19    8  27 

3  36  23-33 

21 

11  66  20-80  „ 

3  62  27!20  13  19 

3  66    6-10 

26 

11  66  46-34  .. 

4  12  36,21     9  83 

4  16  48-88 

3l'll  67  23-66  „ 

4  32  66*21  66  49 

4  85  31-66 

The  Method  of  finding  the  Sidereal  Time  at 
Mean  No«n  for  any  other  Station  will  be  found 
on  p.  390  of  Vol.  XXXIV. 

Spots,  facnlsB,  and  prominences  oontfanie  to 
testify  to  the  activity  of  Sdar  dieturbanoe.  iM 
and  after  May  22nd,  there  will  be  no  real  aagM 
in  England;  the  Son  neVer  dtseendhiK as ■ofln 
as  18^  below  the  hotisout  evoi  at  midnigbt* 

There  will  be  an 

XoUpse  of  the  Bon 

During  the  early  morning  of  May  17th,  whiAj 
seen  as  a  total  one  inKorthero  Africa  sad 
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AnUi,  and  CeatnJ  Asia,  wiU  be  Tinble  as  ft 
pirtiAl  one  at  Greenwioh.  Its  magnitude  there, 
howerer,  will  only  be  '186  (that  of  the  Sun's 
diimeter  being  =  1)/  It 

BeginslCsT  17  6b.  10'5m.  a, 
Onslest  Phafe  6h.  46  Om. 
finds 7h«  SdOm. 


km.  \ 

" 


Mean  Time  at 
Greenwioh. 


Yiewed  with  the  naked  eye,  the  angle  from 
tbi  Son's  North  Pole  of  fir^t  contact,  US'" 
towirds  the  West ;  angle  from  the  Son's  North 
Pole  of  last  oontaet,  130^  towards  the  £ast; 
iDgle  from  the  Son's  Vertex  of  first  contact .  118^ 
towards  the  West :  angle  from  the  Son's  Vertex 
of  last  contact,  172'  towards  the  Eaft. 

Oar  figure  represents  the  Son  as  seen   at 


Onenwioh  at  the  instant  of  the  greatest  Phase. 
The  Moon  wiQ  enter  on  his  diso  at  the  point  we 
hsTB  marked  a  and  pass  oQatb. 

The  ICoon 
Is  Fall  at  8b.  30  ^m.  a.m.  on  May  3rd,  and 
oten  her  Lsst  Qoarter  at  34*7  minutes  past 
aooQ  on  the  10th.  She  will  be  New  at  7h. 
32*6ffl.  a.m.  on  the  17th,  and  enter  her  Fint 
Qasrter  at  12h.  410m.  p.m.  on  the  24th. 


Bay  of 

Honfth. 

Moon's  Age 
at  Neon. 

Souths. 

Days. 

h.    m. 

1 

13-6 

10    49-6  p.m. 

6 

18  6 

2    15-6  a.m. 

11 

23-6 

6    470,, 

16 

28-6 

0      0-0  „ 

21 

4-2 

3    39'2  p.m. 

26 

92 

7    16-3,, 

31 

14-2 

11     10-9,, 

The  Moon  will  be  in  oon junction  with  Saturn 
at  6  p.ni.  on  the  16th ;  with  Jupiter  at  1  a.m. 
on  the  18th ;  and  with  Meroury  at  4  p.m.  on 
the  flame  dajr ;  with  Venus  at  1  a.m.  on  the 
19th ;  and  with  Mars  at  midnight  on  the  22nd. 


until  past  10  o'clock  at  night.  His  North  De< 
dination  during  the  last  mid  of  May  is  about 
as  great  as  it  can  be.  His  angular  diameter, 
which  is  5 "  at  the  beginning  of  May,  increases 
to  7*8"  by  the  end  of  it. 


•Sfl 

II 

Right 

Ascension. 

h.    m. 

1 

2    30-8 

6 

3    131 

11 

3    56-3 

16 

4    380 

21 

6     16-8 

26 

6    48-4 

31 

6     14-8 

Declination 
North. 


14 
18 
21 
24 
25 
25 
25 


33-1 
33-0 
50-3 
7-0 
20-2 
37-9 
12-3 


Souths. 


h.  m. 

11  53*6  a.m. 
0  161  p.m. 
39-6  „ 
1-4  „ 
195  „ 
32-4  „ 
39  0    ,, 


The  above  Ephemeris  shows  that  Mercury 
will  travel  from  Aries,  right  across  the  entire 
width  of  Taurus  into  the  confines  of  Gemini. 
He  will  pass  to  the  North  of  a  Arietis  on  the 
Srd,  and  somewhat  to  the  south  of  3  in  that  con- 
stellation two  days  later.  On  the  9th  he  will  be 
■oma  3°  south  of  n  Tauri.  He  will  be  aboot  as 
much  south  of  $  Tauri  on  the  21st  and  22nd, 
and  North  of  if  Geminomm  on  the  29th.  He 
will  be  in  oonjunction  with  Saturn  at  7  aJm.  on 
the  4th ;  with  Neptune  at  3  o'clock  in  the  after- 
noon of  the  same  day;  and  with  Jupiter  at 
9  a.m.  on  the  13th. 

Venus 

Is  an  Evening  Star  during  the  entire  month, 
but  presents  no  particular  features  of  interest 
for  the  telesooplo  obseiveiv  her  departure  fiom 
a  circular  form  beooming  only  jost  now  at 
all  notioeable.  Her  angular  diiuneter  increases 
almost  imperceptibly  from  10*2"  at  the  begin- 
ning of  May  to  11*2*  by  the  end  of  it. 


H 
II 


1 

6 
11 
16 
21 
26 
31 


Bight 
Ascension. 


h. 
3 

4 
4 
6 
5 
5 
6 


m. 
45*0 
10-5 
36-4 
27 
29-2 
56-9 
22-6 


DedlnatSon 
North. 


20 
21 
22 
23 
24 
24 
24 


2-8 
29-7 
41-9 
38-1 
17-4 
39*2 
42-9 


Souths. 


h.    m. 

1  7'5p.m. 

1  13-3  „ 

1  19-5  „ 

1  260  „ 

1  32-9  „ 

1  39-8  „ 

1  46-8  „ 


Starting  thus  from  a  point  to  the  South  and 
somewhat  to  the  East  of  the  Pleiades,  Venus, 
like  Mercury,  will  cross  Tanrus  into  Gemini. 
She  will  be  some  4°  South  of  0  Tauri  on  the 
19  th  and  2*  North  of  ty  Geminomm  on  the  28th. 
She  will  be  in  oonjunction  with  Jupiter  at  8 
a.m.  on  the  5th. 


Ooenltationa  of  (and  a  near  approach  to)  Fixed  Stars  by  the  Moon. 


Name  of 
Star. 


1  iB.A.O.  4312 
3L*Libr» 
4  B.A.O.  5895 
6  14  Sogittarii 
8  USagittarii 
24  {19  Sextantis 

26  >5d  Leonis 

27  '^.A.C.  4201 
30  IB.A.C.  4700 


Disappear- 
ance. 


h.   m. 
1  35  a.m. 
t7  24  p.m. 
10  10    „ 
12  39    „ 
t4  20  a.m. 

8  42  p.m. 
7  25    „ 

9  42    „ 
1    3 


Moon's 
Limb. 


Dark 

Bright. 

Bright. 

Bright. 

N.byW. 
Dark 
Dark 
Dark 
Dark 


^4 


116 

62 

146 

51 

195 

70 

115 

357 

140 


145 

25 

119 

28 

197 

100 

124 

14 

169 


Beappear- 
•    anoe. 


h.  m. 
2  24  a.m. 

8  25  p.m, 
10  36    „ 

1  34  a.m 

9  53p.aL 
8  12    , 

10  13    , 
1  35  ajm. 


Moon's 
limb. 


Bright. 
Dark 
Dark 
Dark 

Bright. 
Bright. 
Bright. 
Bright. 


206 
263 
189 
315 

237 
187 
311 
194 


240 
230 
165 
301 

273 

206 
333 
227 


Meroury 

Gomes  into  superior  oon  junction  with  the  Sun 
ii7  a.m.  on  May  2md,  after  which  he^  of  course, 
tavels  in  the  order  of  the  signs  through  the  sky 
*&d  becomes  an  Evening  Star.  The  end  of  this 
loaaxh  will  be  as  favourable  a  time  as  the 
>t<>deiit  can  possibly  embraoe  for  seeing  this 
planet  with  the  naked  eye,  as  he  will  not  set 


t  A  near  approach.    %  ^^^  below  the  hotiaon. 

Mars. 


Is  visible  from  dusk  until  about  midnight, 
but  is  wofnlly  shorn  of  his  g^ory  now,  and 
appears  very  little  more  than  a  very  large  and 
misshapen  red  star.  His  angular  diameter 
dwindles  from  7"  on  May  1st  to  6"  on  the  3l8t, 
and  scarcely  any  amount  of  optical  power 
suffices  to  show  any  details  of  interest  on  Ids 


surface.    After  this  month  we  shall  take  leave 
of  him  for  the  year. 
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41-9 
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8      6-5 
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8    17-5 

21 

28-5 

5      00    „ 

16 

8    28-6 

20 

47-3    ; 

4    51-4    „ 

21 

8    39-7 

20 

3-2    : 

4    42-9    „ 

26 

8    50-9 

19 

16-2       1 

4    34-4    „ 

31 

9      2-2 

18 

20-3 

4    25-9     „ 

The  whole  of  the  arc  indicated  above  is  de- 
scribed in  Cancer.  On  the  14tU  and  15th  Mars 
will  be  just  to  the  North  of  ri  Canori,  and  in  the 
game  telescopic  field  of  view  with  that  star ;  and 
on  the  19th  and  20th  somewhat  to  the  South  of 

Canori. 

Jupiter  and  Saturn 

Have  both  left  us  us  until  the  autumn,  the 
former  coming  into  oonjunction  with  the  Sun  at 
9  a.m.  on  the  80th,  the  latter  at  8  a.m.  on  the 
6th. 

XTranua 

Is  approaching  the  West,  and  should  be  looked 
for  as  soon  as  ever  tt  is  dark  enough  to  be  seen 
to  any  advantage  at  all.  His  angular  dia- 
meter remains  sensibly  constant  at  3 '8". 


1 

6 
11 
16 
21 
26 
31 


Bight 
Ascension. 


h. 
11 
11 
11 
11 
11 
11 
11 


m. 

4'6 

4-2 

4-0 

3-9 

3-8 

3-8 

4-0 


Declination  ' 
North.      I 


Souths. 


48-0 
49-6 
50-7 
51-4 
51-5 
511 
50-2 


h.    m. 

8  25-9  p.m. 

8    5-9  „ 

7  460  „ 

7  26-2  „ 

7    6-5  „ 

6  46-9  „ 

6  27-4  „ 


Henoa  Uranus  will  travel  slowly  in  a  north- 
westeriy  direction  from  that  curious  little  vari- 
able star  S  Leonis. 

Neptune, 
like  Jupiter  and  Saturn,  has  left  us  until  the 
autumn. 

Shooting  Stars 
Are  rare  in  May,  but  may  be  watched  for  on 
the  2ad  and  about  the  18th. 

Ghr«enwich  Mean  Time  of  Southing  of 
Nine  of  tha  Prinoipal  Fizad  Stars  on  the 
Night  of  May  1st,  188d. 

Souths. 
Star  h.  m.     s. 

a  XJrses  Majoris         ..         ..     8  17  52*61  p.m. 

Q  Leonis  9    4  20-68    „ 

aCorvi 9  49  22-68    „ 

a  Canum  Venatioomm         ..  10  11  37*81    „ 

Spica  Virginis 10  40    1-63    „ 

Arcturus  H  31  11'20    „ 

alibne  12    5  10-40    „ 

aCoronee         12  50  22-87    „ 

aSerpentis 12  59    7  44    „ 

The  Method  of  determining  the  Local  Mean 
Time  of  Transit  of  either  of  the  Stars  in  the 
above  List,  as  also  that  of  asoertaining  the  in- 
stant of  its  Meridian  passage  at  Greenwich,  on 
any  other  night  in  May,  wm  be  found  on  p.  392 
of  Vol.  XXXIV. 


WATCH -CLEAVINa   AND 
SEPAIEIHa. 

By  **A  FmLOW-WoEDtiir." 

{ConHnmifnm  page  119.) 

THIS  week  we  will  take  the  escapement.  The 
verge  should  be  escaped  as  sho^n  Eig. 
i,  2.  3,  4,  and  A,  B,  C,  D.  Fig.  1  is  the  top 
pallet,  which  has  just  got  high  enough  to  let 
the  escape-tooth  free,  the  bottom  tooth  A  is 
just  about  to  drop  on  to  bottom  pallet.  A  are 
the  bankings,  which  are  fired  inside  tha 
potence.  Now  (Fig.  2)  the  verge  has  travelled 
nearly  to  the  bankmg,  the  bottom  pallet  (B) 
has  also  travelled  witib  the  bottom  tooth  resting 
on  the  angle  made  by  the  body  of  the  verge 
and  the  face  of  the  pallet ;  Fig.  3,  the  tooth,  has 
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te  lae  in  ■hope   where  ttoam- 

QBobtomable   or   in«m« 

I  iti  enebflttiee  .aze  said  to  be  from 

ol  lOOOlb.  per  minnte,  or  n 

^^  of  lighter  blows  •ooording  to 

softfieweck.    The  frame  a,  oonrist- 

■g'cf  two  vwtioal  ode-pieees,  secured  to  a  baae- 
llile»,khdd together b J  ataya^.    Attiietop 


t^'m^mt  wmtmat  Aaf carrr a otom or headpieoe  d,  on  whidbiU 
.mm III  Ab  ecoaiitrie*ahaped quadrant g.    Tbla 
r^B^v^tai  Wf:*fndnBt  at  lU  upper  oomeriB  ooxineeted  by  a 


oonieriB  ooxineeted  br  a 
^fai/withthe  lAmmer-haad  ^,  shown  resting 
Mdiasiml block  h,  whieh  standa  wH^  the 
v«rtiMliiieB,--«tthiB  part  ennred  onat  for  its 
Rceptiaa.  By  the  motion  of  tfie  miadrant, 
vlriah  iv  opoatad  by  the  le?w  t,  n^^™?^* 
'■ovaUein&ad  OQoneetion  or  other    suitable 


--    J 


'J 


^"  '*'  '^"^^'^  ^*^-^—  ^^^^  •^  fiK^-  ^^     ^Q««  •* 

*^  "^       "^^^^^^^^^^  -^r  ^m  'fitain«'iA"aibB  anew  pea 

*  a».-r.  «  «»  -"^^ ^  jL   -Mb  *»  bu^;  98t  tint  ifti 


tebottomof 
eh  curb 

nr^rr       tOOOheS 

by  raising  the 
ika  out  ol  an 

^taSn*^^^^  aitow  poiBts,  ao  as  not  to 
~  ;  pot  tins  atato  in  your  Tioei 

iC)M      '  "'- 


cs«>aetiDg^rod  k.  the  k— -^-^^^ili'^ii 
the  leqti&ed  helgM,  and  la  opeiatod  ^the 

•,  andsprlDga  at  a,  ^^M^i-',  ^fV^  £ 
sontMJt  with  the  haaflSBr  wbea  that  ia  radaed  to 

i'STSSJihrfghtJl^^ 

AmnaA    IfiVtf    leBceawfted  by  t  ta  fOKKea  or 

AUTooAnac  ikavsfbbs  fob 
nmm  PXocBssBs- 

ilor 

^^  _,___  *«_w«™ imwnting 

Zl^^MBWnBMad paper  with  iaksor 
^TLiv^aiW^for  iatty  Kthogxaphjti 
^r^^aamm  tiaa  paoer.wilh  aliqaid 
"^^^^^^ —^-VferawAink.  th» 


W^' 


Ik    * 


'  ta 
a 


K  .bbcBtoCathe 
^^^  toe  maA 
--  T  -^t  tiw  aacape- 

1^  •  :-*▼  ftod  the 

,fl.»  the  pallet 

:„^taachthB 

^  -aapaiBflaiB 


(A.  Kg.  38)  anddii?e  the  ---  - 

Aar;*^  tha  boah  istoefarg— ,»* 

^  toitment,  thwi  you  i^h^«-J^ 
On  »o  aooonnt  gbort^i  eaa^  1—    ..TTt^' 

«B0Mh  you  had  bdtt«rpw««^"^  *v^  ^^  . 
STShmoe  that  is  in  fsnh»  yo«  •»^5' 

know  how  to  I«*  •?  «;;?S 
ilwaysbear  in  Bundttaiatw 

alter  tU  verge,  ^.^/T^~^,i^;^f^ 
aiur  the  escape «-^'  ^ t^jlfe* 
that i< rti^K  K>  naa^y  ^J** "^* 


Sr«^a    TlMfatty 
^HiWthaii^  oreaaj« 


■MKv  auoMUMiBiie  ink  is  ze- 

without  attacking  the 

-  the  tranafer  is  thos 

iov  etiginai  manasozipty 

raa  for  anlndefittite  peciod. 

of  printed  mattBT  Iw  lithe- 

(Tft  the  aame  liquid  is  useOf 

_  'printing  ink  has  the  aame 

«i  Uttinks  of  this  in^rentioik    'Bf 

r  a  anted  paper  with  the  liquid,and 

tt  with   Kthographie   ink,  the   typo« 

J^^^y  imnieflbion  may  without  in jnzy 

i^iMd  be  tnoiaf erred  to  ^tone  or  sine. 

^Htftioaef  the  liquid  U  as  follows:— 

MApazta;  aeid  (preferably  euJphurio). 

-    ^oalMla  (or  their  ooogeoeR'),  300. 

^Sa!^  Bay,  be  wied,  but  it  is 


'    ^    r^«Wthi«k^  SAIT^  _-^&r^5b  abore    mdioated  j^res  good 
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fndm  ingpredieatfl  hezefii  mentioned,  as  tiiia 

pizi  of  the  invention  oonsiete  eesentiallT  in  the 

piotaotiTe  interrention  of  &  enbetenoe  (aloohola 

or  otiier)  in  an   aoid  liquid  for  the  pozpoee  of 

zepeUiDg  the  fatty  ink.    XJader  the  tenn  *'  aoid 

Braid  "  is  indnded  not  onlj  aoids  -pvojf&Aj  ao 

Qilled,  bat  alao  oombinationa  of  these  aoids  with 

mbstanoea  which,  as  they  do  not  neatraliae  the 

uHb,  permit  the  oomhinationa  toact^  the  aame 

mtazier  aa  if  the  aoida  were  pnre.    Thepatentee 

u  thns  enabled  to  nae  salts  which  by  reason  of 

tbslr  add  natore  repel  fatlnr  ink ;  we  may  also 

idd  to  the  oranpoiition  whion  folfils  the  donUe 

DBipoBe  of  preserving  the  paper  and  of  repelling 

!i^7  ink,  certain  sabstances  of  a  hygvosoopie 

asture,  which  will  retard  the  evaporation  of  the 

oonposition  and  keep  the  materiaL  impregnated 

kherowithat  a  snitable  degree  of  moisture.  These 

labstanoes  ma^  be  briefly  stated  as  being  either 

of  organic  origin,  such   as   gelatine   rendered 

lolnhle,  either  hot  or  in  the  cold,  soluble  glnten, 

iteroh,  dextrine,  mucilages,  .^roms,  sogars,  and 

^aoosides,  &o.,  or  of  inorguiic  oompowaon,  inoh 

IB  deliquescent   salts,  &c. ;  and,  in  sbiott,  all 

sabbtanoes  capable  of  retarding  the  desiccation 

of  materials  impregnated  with  the  oompositLon. 

These  substances  may  either  be  mixed  directly 

with  the  composition,  or  they  jnay  be  applied 

upon  the  originals  to  be  reproduced  either  before 

or  after  impregnation  wit£  the  composition. 

For  the  production  of  autograpmc  transfers 
any  kind  of  paper  of  medhim  thickness,  sized  or 
not,  or  other  material  maybe  vsed.  The  ink« 
employed  are  composed  of  protein  substances 
(albumens,  caseins,  fibrins,  &c,),  and  of  bichro- 
mates, prussiates,  alums^  &c.,  forming  liquid 
compositions  capable  when  dry  of  retaining  fatty 
inks.  The  following  is  the  method  of  pre- 
psration :— dissolve  in  a  quantity  of  water  2  to 
3  times  greater  than  the  quanti^  of  albumen  )or 
other  protein  substance)  a  mixture  of  2  parte  of 
Uohrcnnate,  prussiate,  or  alum,  &c„  to  1  part  of 
ferrocyanide  of  potassium,  by  which  a  limpid 
brown  aolation  is  obtained.  Beat  up  separately 
a  certain  quantity  of  albumen  and  its  equivalent 
of  water.  The  proportion  of  the  mixture  of 
lalts  relatively  to  the  albumen  emploved  should 
bs  about  6  per  cent.  The  two  Uquida  are  inti- 
mately mixed  together  with  the  addition  of  a 
aoitaUe  quantity  of  colouring  matter.  The  ink 
thus  made  is  unalterable,  remains  oonsiantly 
floidy  and  drawings  or  wzitings  may  be  executed 
m  it  with  a  pen,  brush,  or  drawing  pen  upon  any 
paper  of  medium  thickness,  avoiding  oa^board 
and  tissoo-paper. 

The  crayons  to  be  employed  for  the'  same 
purpose  are  of  pandfin  or  its  congeners  andlamp« 
uack,  bone- black,  ivory-black,  &o.,  or  other 
in^pable  oolunring  matter,  ao  as  to  form 
cmvons  marking  like  those  of  blacklead,  red 
ohalk,  or  charcoal.  The  proportions  for  Lunp- 
blaok  crayons  are  about  100  parts  of  paraffin  to 
16  parte  of  lampblack,  but  may  be  varied 
asoording  to  the  depth  of  odour  deslBed.  To 
produce  crayons  of  di33^«rent  degrees  of  hardness 
there  should  be  melted  with  the  paraffin  before 
mixture  with  the  colo  axing  matter  a  certain 
quantity  of  common  or  other  resin,  regulated  by 
ezperienoe,  but  which  should  not  in  most  oases 
szcsed  10  per  cent.  The  melted  mixture  is  run 
mto  moulds,  and  after  cooling  the  crayons  are 
eat  into  lengths  and  either  inclosed  in  stiff  paper 
or  cased  in  wood  in  the  manner  of  ordiaary  lead 
pencils.  If  the  drawing  has  been  executed  with 
mk  alone  it  may  be  used  as  soon  as  it  is  dry,  but 
if  executed  witn  ink  and  crayon,  or^orayon  only, 
the  faoe  of  the  drawing  should  be  held  for  one 
or  two  seoondi  over  a  vessel  containing  boiling 
water.  The  paper  is  then  aUowed  to  d^  Ir^  ex- 
poeare  to  the  air,  more  especially  if  the  drawing 
be  done  both  inink  and  crayon,  after  which  Uie 
pmr  is  placed  face  upwards  in  abath  of  water, 
aoid,  and  alcohol,  as  bt  fore  specified,  and  allowed 
to  remain  until  it  is  thoroughly  saturated,  whioh 
ia  known  by  a  sort  of  exudation  of  the  liquid 
tbrouffh  the  pores.  The  paper  is  then  carefully 
apread  out  upon  a  glass  plate  or  on  a  board,  and 
an  inked  lithographic  roller  passed  over  it. 
whereby  all  the  lines  of  the  drawing  are  coatea 
with  fatty  ink.  When  sufficiently  inked  a  damp 
aponge  is  passed  over  those  parte  of  the  paper 
whioti  have  retained  any  of  the  ink,  taking  care 
not  to  blur  the  drawing,  which  is  then  washed 
azLd  placed  to  drain  up<m  a  alab  of  phister,  and 
^|ea  brought  to  the  proper  degreo  of  hutnidity 
it  is  laid  down  upon  the  stone  or  zinc  plate,  and 
the  transfer  pulled  in  the  ordin  ry  way.  In 
Oder  to  preserve  the  drawing  in  an  unaltered 
ooDditioBitis  necessary  (1),  to  wash  it  with  a 


solution  of  oarbonatoof  ammonia  or  of  soda 
filtered ;  (2)  to  rinse  it  in  pure  water  ;  (3)  to 
drain  i^pon  a  plasty  slab  or  blotting  paper ;  (4) 
to  dry  It  by  strong  pressure  between 


paper. 
The] 


Jheprooessof  reproducing  printed  matter  is 
as  folfows  :— The  mixture  of  alcohols  and 
sulphuric  add.  before  referred  to,  is  applied  with 
a  brush  either  upon  the  front  or  back  of  the 
printed  matter  to  be  reproduced.  The  paper 
becomes  instantly  saturated  with  the  liquio,  and 
the  surface  is  then  immediately  washed  by 
appl J  ing  or  plunging  in  pure  water.  The  sheet 
is  then  spread  verv  carefully  upon  a  glass  plate 
or  board  previous^  wetted,  and  a  lithographic 
ink  roller  passed  over  theTprint,  taking  oare  if 
the  roller  is  passed  more  than  onceover  the  print 
to  moisten  the  surface  of  the  latter  with  pure  or 
slightly  aedalnted  water  to  prevent  the  paper 
adhering  to  the  roUer.  If  this  operation,  which 
is  very  simple,  has  been  performed  by  a  skilled 
hand,  it  is  only  naoessary  to  lightly  wash  the 
print  to  remove  the  excess  of  add.  which  would 
otherwise  bite  the  stonetoo  deeplv,  then  to  drain 
upon  a  slab  of  plaster,  and  when  Drought  to  the 
proper  degree  oif  humidity  to  lay  it  down  upon 
the  stone  and  pull  it  through.  The  transfer  is 
then  complete,  and  the  ordinary  lithographic 
process  proceeded  with  in  the  usual  way.  when 
it  is  desired  to  reproduce  both  sides  of  a  sheet, 
one  side  is  inked  and  transferred  first,  and  then 
the  other  side  is  inked  and  transferred.  For  the 
reproduction  of  typographic  printing  the  transfer 
would  be  made  upon  a  polished  zinc  plate,  and 
then  bitten  in  wiSi  acid  in  the  ordinary  way. 


THE   APPLICATIOHS   OF 
ELRCTWCITY* 

{Continued /ram  page  145.) 

rwiHE  telrahone  is  certainly  one  of  the  most 
JL  important  recent  applications  of  electricity, 
and  formed  one  of  the  greatest  attractions  of  the 
Exposition.    The  telephone  was  invented  by  Pro- 


The  working  of  the  telephone  is  easily  under- 
stood. When  we  speak  m  front  of  the  iron 
vibrating  plate,  we  cause  it  to  vibrate  in  unison 
with  our  voice.  The  plate  vibrating  to-and-fro  in 
front  of  the  magne^  causes  fluctuations  in  the 
strength  of  ito  magnetism,  and  these  fluctuations 
auffioe  to  induce  asaall  electrical  currente  in  the  coil 
wound  around  the  magnetic  pole.  These  currente 
are  transmitted  alone[  the  line  wires,  and  received 
in  an  exactly  similar  instrument,  where  they  cause 
the  receiving  plate  to  vibrato  in  unison  with  the 
sending  plate.  In  Bell*B  instrument  only  one  pole 
of  the  magnet  is  utilised,  but  in  Gtower's  and 
Ader's  telephones  both  poles  are  made  use 
of  by  bending  the  magnet.  In  conneotioa 
with  the  telephone,  we  have  to  describe 
another  important  lieoe  of  apparatus,  the 
le.     Hoghea^  microphone    is    certainly 

the  simplest  electrical  apparatus.    It  merely 

conaists  of  a  pencil  of  carbon  pointed  at  both  enda, 
and  aupported  1^  two  pieces  of  carbon,  which  have 
eadi  an  excavation  to  receive  the  ends  of  the  small 
pencil.  Let  us  make  up  a  telephonic  drcnit,  and 
maertin  it  a  battery  and  a  microphone.  If  we 
touch  the  microphone  or  speak  before  it,  we  move 
or  set  in  vibration  the  carbon,  which,  by  pressing 
more  or  leas  sgainst  ite  earbon  suppons,*allows 
more  or  less  of  the  current  to  flow  through  the 
circuit.  We  can  thus  set  up -important  variations 
in  the  current,  and  the  iron  plates  of  the  telephones 
in  the  circuit  wiU  vibrate  in  accordance  with  these 
variations.  Prof.  Haghes*s  microphone,  when 
properly  regulated,  is  an  extremely  sensitive 
instrument,  and  vou  may  easily  judge  of  it  by 
applying  the  telephones  to  your  ear.  when  you  will 
easily  hear  the  ticking  of  my  watcn  which  I  have 
placed  upon  it ;  by  listening  attentively,  you  will 
oiatinguirti  the  noise  which  the  different  parte  of 
the  watch  make  in  moving.  If  I  stroke  the  micro- 
phone but  very  lightly  with  a  feather,  you  will  hear 
a  perfect  roar  in  the  telephone.  Such  an  instru- 
ment ia  much  too  sensitive  for  practical  purposes, 
for  it  converte  articulate  speech  into  a  continuous 
roar  and  buzzing,  altogether  unintelligible. 

Let  us  now  turn  our  attention  to  the  practical 
and  eveiT-day  applications  of  the  telephone  for 
traasmitung  articulate  speech  to  a  distance.  I  think 
I  can  do  no  better  than  to  show  you  the  inatru- 
mento  moat  freqnentiy  employed  for  that  purpose, 
on  the  lines  of  the  Sodet«  gte^rale  des  Telephones,, 
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fessorBell,  and  constate  easentially  of  three  parte : 
a  vibrating  plata,  smagnet^  anda  ooil  of  inaulated 
wire  wound  round  one  of  ite  poles.  This  is  the 
simptssi  focm  of  telephone;  we  have  only  to  connect 
the  coils  of  two  suob  instnimente  "by  means  of  two 
wires,  in  order  to  be  able  to  converse  at  a  distance. 


*  Leotozes  delivered  by  0.  Dbtazlls,  at  the  Palais  dn 
^htNsadSro,  Boia. 
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and  which  have  been  kindly  installed  here  for  this 
lecture  by  Meesrs.  Lencksewski  and  Co.,  the  con- 
structors. (See  annexed  figure).  We  have  here  a 
completeAder  telephonic  post.  The  teansmitter  has 
the  xorm  of  a  desk,  the  sender  speaks  in  front  of  this 
thin  plank  of  pine,  to  which  are  fixed  six  carbon 
microphones.  The  number  of  microj^ones  is  thus 
increased  to  avoid  sputtering  noises.  This  oom« 
pound  microphone  is  connected  with  the  telephon* 
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bttttery,  bat  it  not  oonceoted  directly  with  the  line 
wire.  An  induction  coil  ii  made  nee  of,  theprimary 
beine  in  connection  with  themicrophoneana  the  ee- 
con&T  in  connection  with  the  line.  The  reaaon  of 
this  will  easily  be  seen.  Sappoee  we  hare  a  line 
three  or  f  onr  miles  long,  the  resiitance  of  the  line 
wire  will  be  considerab^  and  the  yariations  of  re- 
sistance caused  by  speaking  to  the  microphone  will 
be  insignifloant  when  compared  to  it.  When, 
however,  we  use  an  induction  coil^  the  microphone 
is  in  a  short  circuit,  and  iti  rariations  of  resittance 
have  a  great  relative  importance.  The  secondary 
current  sends  them  along  the  wire  without 
diminishing  their  relative  importance.  The  re- 
ceiving ins&uments  are  Ader^s  telephones  (B,  B*). 
When  we  wish  to  call  attention  we  do  so  by  means 
of  this  push  (A),  which  rings  a  bell:  our  corre- 
spondent answers  by  ringing  our  bell.  We  then 
unhook  the  two  telephones  from  their  supports  and 
apply  them  to  our  ears.  The  act  of  doing  this 
releases  the  automatic  commntator  0,  which  springs 
up  to  position  C,  this  unconneots  the  bells  and  puts 
the  telephones  and  microphones  into  circuit  reJE^y 
for  use.  We  have  only  to  speak  in  front  of  the 
desk  and  listen  in  the  telephones.  In  order  to 
show  you  the  delicacy  of  these  instruments,  I  will 
converse  with  my  asustant,  who  is  in  another  part 
of  the  building,  in  so  low  a  voice  that  no  one 
around  me  will  be  able  to  catdi  anything  of  our 
conversation ;  on  the  contrary,  I  will  now  ask  some 
one  at  the  other  end  to  sing  in  front  of 
the  instrument,  and  to  play  a  tune  on  a 
brass  instrument,  and  you  will  be  able  to 
hear  from  your  respective  seats.  These  were 
the  instruments  used  for  the  auditions  of  the 
opera  at  the  exposition.  Several  microphones  were 
placed  near  the  footlights,  and  were  put  into  com-* 
mtmication  with  the  telephones  at  the  Palais  de 
I'Industrie,  and  you  had  only  to  apply  these  to 
your  ears  in  order  to  hear  the  music  as  well  as  if 
you  were  at  the  opera. 

We  will  now  turn  our  attention  to  another  kind 
of  dectrieal  phenomena— the'  decomposition  of 
chemical  substances  by  the  electrical  current. 
Water  is  thus  decompoaed  into  two  gases — oxygen 
and  hydrogen .  Metallic  salts  are  aM>  deoomporad, 
the  metal  going  to  the  neg^ative  pole.  Oopper,  silver, 
and i^ldcan thusbe deposited  on  to  metuBc surfaces 
hj  ^dipping  them  in  the  bath  and  connecting  them 
with  tne  negative  pole  of  the  battery ;  a  pialte  of 
the  metal  to  oe  deposited  is  hung  in  the  bath  op- 
posite the  object  to  beplated,  andis oonneoted  with 
the  positive  plate,  llie  applications  of  this  to 
silvering  and  gilding  are  known  to  all.  In  recent 
times  another  metal,  nickel,  has  been  added  to  the 
list  of  easily-deposited  metals,  and  you  see  here  a 
brass  object,  which  we  are  now  going  to  cover 
electrically  with  nickel  by  M.  G^e*s  improved 
process.  Nickel  is  a  brilliant  white  metal,  which 
does  not  oxidise  in  air,  and  can  be  easily  deposited 
on  to  metalsby  electrolysing  aramoniacal  sulphate 
of  nickel.  We  shall  see  f  uther  on  that  these  ez- 
'  periments  have  been  reversed,  and  that  electrolysed 
substances  can  be  utilised  for  giving  back  the  cur- 
rent which  has  been  required  to  decompose  them. 

(To  be  continued.) 


IUPBOV£UEirTS    OF   THE    GAS 
BATTEBT. 

UNTIL  water-power  has  been  suQoessluUy 
pressed  into  service  it  is  clear  that  the  electric 
light  will  depend  for  its  existence  as  a  means  of 
illuminating  on  the  consumption  of  fuel  through 
the  medium  of  steam,  gas,  or  hot-air  engines.  If 
the  coal  could  be  used  directly  in  producing  cur- 
rent, the  question  of  Electricity  r.  Gas  would  be 
settled  at  once.  Mr.  G.  E.  Dering,  of  Lookleys. 
Herts,  has  recently  obtained  a  patent  for  a  methoa 
of  ge&erating  dynamic  electricity  on  the  principle 
of  Grove's  gas -battery,  by  which  he  asserts  that 
85  per  cent,  of  the  energy  contained  in  the  gas  may 
be  transformed  into  current.  Gas-batteries  com- 
prise five  elementary  ^rts,  viz.,  two  different  nses 
answering  to  the  positive  and  negative  metals  m  an 
ordinary  galvanic  couple,  two  conductors  consist- 
ing of  metal  or  carbon  in  contact  with  the  two 
gases  respectively,  and  an  electrolytic  conducting 
liquid  in  contact  with  the  two  gases  and  two  con- 
ductors. The  negative  gas  may  be  oxygen  or 
atmospheric  air,  and  the  positive  gas  carburetted 
hydrogen  or  *^  generator  gsses,"  or  water  gas,  or 
carbonic  oxide.  The  gases  are  oonduotea  from 
holders  or  retorts  to  the  battery  cells,  and  are  kept 
by  automatic  means  at  such  a  pressure  that  the 
level  of  the  conducting  liquid  is  constant.  When 
other  elements  than  oxygen  or  hydrogen  are  em- 
ployed, an  escape  is  provided  for  the  gases  that 
will  not  enter  into  combination  with  each  other. 
As  the  electromotiTe  force  of  a  gas-battery  in- 
creases in  a  high  ratio  with  the  de^ee  of  compres- 
sion of  the  gases,  it  is  advantageous  to  work  the 
cells  under  pressure.  The  solid  material  in  contact 
with  the  negative  gas  is  coke.  When  this  gas  is 
atmospheric  air  the  coke  mi^  be  freely  ex^iosed,  or 
may  be  alternately  exposed  and  submerged.    It 


mnst,  of  course,  be  provided  with  means  for  col- 
lecting the  current,  such  as  plates  of  retort  carbon. 
The  same  conductor  may  be  used  in  contact  with 
the  positive  gas ;  but  it  is  preferred  to  employ  lead 
or  tm.  or  alloys  of  these  metals ;  or  sheet  metal 
coated  with  lead  or  tin  in  a  dense  condition,  or 
moulded  carbon,  the  surfaces  of  all  these  to  be 
electro-plated  with  platinum  or  other  non-oxidisa- 
ble  metal  ta  a  spongy  condition.  In  every  case  it 
is  most  important  ^t  a  large  surface  of  metallic 
conductor  should  be  e:qK)sed  by  bending  it  into  an 
open  coil  like  a  watch-spring.  The  oustances  of 
the  several  surfaces  of  metal  should  exceed  that  at 
which  capiUaiT  attraction  would  draw  up  the  con- 
ducting liquid,  or  not  less  than  one-sixth  of  an 
inch.  Another  method  of  forming  a  battery  is  to 
employ  for  the  positive  and  negative  conductors  a 
dismtegrate  mass,  such  as  broken  up  gas-retort 
carbon,  or  granulated  lead,  platinised  when  in  con- 
tact with  the  positive  gas,  the  whole  being  per- 
vaded throughout  by  the  conducting  liquid,  and  to 
cause  the  g[ases  to  bubble  or  percolsite  upward 
through  the  interstices.  The  effect  of  a  gas  buttery 
may  also  be  augmented  by  bringing  the  solid  con- 
ductors in  contact  with  the  gas  and  liquid  alter- 
nately by  mechanical  means.  Another  part  of  the 
invention  relates  to  substituting  the  negative  metal 
and  associated  liquid  of  a  Darnell  battery  for  the 
negative  gas  and  its  conductor  in  a  gas  battery. 


WHAT  TO  OBSEBVE,  AND  HOW  TO 
OBSEBVE  IT.* 

THE  greatest  difaoulty,  next  to  getting  a  good 
telescope,  is.  it  seems  to  me,  what  to  do  with 
it ;  and  though  there  are  a  great  many  first-class 
instruments  m  England,  yet  the  amount  of  valu- 
able contributions  to  astronomy  in  the  country  is 
steadily  on  the  decrease.  The  reason  is,  I  believe, 
that  a  man  reads  the  exaggerated  accounts  in 
popular  works  of  what  a  tdescope  will  do,  and 
then  he  is  disappointed  when  he  looks  through  his 
own.  Now,  just  as  we  must  learn  to  walk  before 
we  attempt  to  run,  so  in  astronomy  the  beginner 
must  be  content  with  doing  only  a  little  at  first. 
The  eye  must  be  trained,  and  trained  long  and 
carefully;  and  probably  no  one  is  competent  to 
give  his  opinion  on  the  performance  of  a  telescope 
before  he  has  had  five  years*  practice  at  least. 
Now,  the  question  arises  at  once—How  is  the  eye 
to  be  trained  ?  Well,  as  a  preliminary  trial,  the 
ordinary  sight-seeing  of  the  neavens  is*as  good  as 
anything.  The  beginner  will  thus  quickly  see 
which  of  the  two  ^eat  branches  of  telescope  work 
his  eye  is  best  suited  for.  It  is  quite  absurd  to 
imsgine  we  can  see  all  celestial  objects  equally 
well;  on  the  contrary,  he  who  sees  faint  stars  best 
will  generally  see  planetary  markings  worst.  A 
few  years  ago  Mr.  Webb  and  myself  were  observ- 
ing Saturn  together  in  his  9iin.  refiector.  The 
night  was  superb.  A  very  curious  thing  happened. 
Mr.  Webb  saw  distinctly  the  division  m  the  outer 
ring,  which  I  could  not  see  a  trace  of ;  and  I  picked 
up  a  faint  point  of  light,  which  turned  out  to  be 
Eaceladus,  and  of  which  Mr.  Webb  could  not  see  a 
trace.  As  a  rule,  I  find  I  can  do  little  with  planetary 
markings ;  hence  I  have  devoted  myself  of  late  to 
stellar  work.  I  purpose  then  to  confine  myself 
chiefl  V  to  stellar  work,  and  this  reminds  me  that  I 
would  advise  each  beginner  to  make  up  his  mind 
as  to  which  branch  he  will  choose,  for  planetary 
and  Ixmar  work  quite  ruics  the  eye  for  stellar 
work,  and  I  don't  think  he  will  be  able  to  do  them 
both.  I  believe  that  planetary  work,  to  be  valu- 
ablCy  will,  on  the  whole,  require  larger  apertures 
than  stellar  work ;  but  I  shall  dismiss  the  planetary 
work  with  a  very  few  remarks,  because  having 
directed  my  attention  more  particularly  to  the 
other  branches,  I  feel  but  ill  qualified  to  enlarge 
upon  it.  Firstly,  to  my  eye,  planetary  markings 
are  deeper  in  a  refractor  than  in  a  refiector.  I 
have  cornpared  a  I2in.  refractor  and  a  13in.  re- 
fiector side  by  side,  and  have  observed  the  planets 
with  all  sizes  of  aperture  under  12in.,  both  with 
reflectors  and  refractors,  and  my  impression  has 
always  been  that  refractors  give  the  planetary 
detail  darker  than  the  refiectors.  Second!^,  I  have 
found  a  li^ht  shade  of  green  or  blue  glass  deepens 
the  markings  very  much.  Again,  the  bolts  on 
Jnpiter  I  always  see  better  with  a  terrestrial  eye- 
piece than  with  a  celestial  one.  This  .is  due,  I 
imagine,  to  some  peculiar  absorption  in  the  extra 
two  lensee;  for,  reducing  the  aperture  of  the 
object-glass  has  not  the  same  effect.  Thirdly,  I 
find  it  well  to  begin  with  a  low  power  and 
gradually  increase  the  magnifying  power  till  it  has 
reached  the  highest  point  tue  night  wUl  bear. 
Now,  if  this  high  power  be  suddenly  chaneed  for 
a  low  power,  the  markings  on  the  planet  wifl  stand 
out  in  a  wonderful  manner.  Lastly,  the  different 
satellites  of  Saturn  I  see  best  with  a  low  power. 
If  the  power  is  too  high  the  satellites  disappear.  As 
regards  the  apcorturee  they  may  be  seen  with:^ 
Titan  is  visible  in  a  finder  of  Uin.  aperture ;  2iin. 


*  A  paper  read  by  Hr.  T.  £.  Espxjc  before  the  liverpool 
Astronomical  Sodety  on  April  19. 


should  should  diow  two,  d|in.  four,  ikixL  should 
show  five,  and  6|in.  should  show  six  sateliites.  I 
have  never  seen  more  than  five  with  mj  Sin.  re- 
fractor; but  I  think  it  would  reach  Auceladus, 
which  would  make  the  sixth,  if  the  air  and  the  eye 
were  in  the  best  condition.  To  turn  to  stellar 
work.  The  beginning  is  here  beset  with  tvro 
dangers— first,  Uie  endeavour  to  see  impossible 
stars  with  small  apertures  ^  second,  the  splitting  ol 
double  stars  insefMixable  with  his  aperture.  But  u 
this  kind  of  thing  is  necessary  for  testing  a  tele* 
scope,  a  few  remarks  may  bs  of  service.  If  vou 
know  the  distance  of  a  faint  star  from  its  brignter 
companion  and  its  approximate  potsition.  you  are 
sure  to  see  it ;  therezore,  when  testing  a  telesoope, 
never  look  at  the  position  angle  of  a  test  object 
but  look  at  the  distance  and  then  estimate  the 
position  angle  for  yourself.  If  your  eetlBiatiooii 
nearly  right,  there  can  scarcely  be  a  doubt  but  (hat 
you  have  seen  the  object.  As  to  mere  dght-sMiog, 
you  can  never  have  too  low  a  power.  I  ha?eia 
eyepiece  the  field  of  which  is  nearly  a  dsgns 
in  diameter,  and  I  cannot  conceive  a  mon 
glorious,  and  at  the  same  time  awful,  sight  than  to 
sweep  with  this  through  the  constellation  of  the 
Swan.  Stars  of  every  shade  of  colour  defile  through 
the  field,  from  orange  and  bright  blue  to  the  purs 
white  of  Beneb  and  the  two  deep  yellow  sons  of 
61  Cygni.  More  ideas  will  thus  be  obtained  of 
the  structure  of  the  heavens  than  in  any  way  I 
know,  and  it  will  be  found  impossible  to  resist  the 
conviction  that  the  juxtaposition  of  two  stars  of 
the  same  magnitude,  colour,  and  glory  imnlias  a 
real  oonnectioiu  Now,  here  is  work  for  all  aper- 
tures ;  and  it  would  be  as  well  to  make  notes  of 
such  pairs  for  subsequent  publication  through  the 
columns  of  the  Enqlish  Meohanio  and  kmdred 
scientific  journals.  I  will  here  take  exception  to 
Mr.  Burnham's  limits  of  the  distances  of  doable 
8tai*s.  That  the  closer  two  stars  are,  the  mote 
probability  of  their  binary  or  physical  character 
being  discovered  I  allow.  But  when  we  come  to 
think  of  what  time  is  in  astronomy,  that  thousandi 
—nay,  miUions — of  years  can  in  this  science  he 
reckoned  but  as  moments,  and  that  i^  accurate 
measures  of  most  of  our  double  stars  are  scarcely 
60  years  old,  we  must  admit  that  it  is  premstore 
to  put  "  relativ^  fixed  "  to  systems  of  which  we 
can  know  but  little.  It  is,  for  example,  a  singolar 
fact  that  no  deep  blue  star  is  ever  found  alone.  A 
blue  star  has  always  a  big  neighbour.  Surely  this 
implies  a  real  connection.  But  perhaps  in  variable 
stiurs  UeB  the  true  work  of  the  amateur,  and  the 
one  which  is  likely  to  lead  to  the  greatest  resoltk 
There  are  nearly  400  stars  which  have  been  sus- 
pected of  variation.  Many  need  only  an  opera* 
glass  to  watch  them,  and  scarcely  one  of  them  a 
telescope  of  more  than  2|in.  aperture.  The  snort- 
period  variable  will  be  found  generally  among  stars 
visible  to  the  unassisted  eye,  and  their  distribution 
is  probably  pretty  even  all  over  the  heavens.  The 
stars  of  long  penods  will  be  found  in  a  zone  in- 
clined to  the  equator  at  about  an  angle  of  15°  or 
20*^,  and  crossiog  it,  to  pass  southwards  about  B.A 
12  hours.  To  sum  up.  Telescopes  of  5in.  upwards 
may  be  employed  for  planetcury  work,  and  the 
search  for  new  double  stars.  Telescopes  under  Sin., 
and  down  even  to  an  opera-glass,  may  yet  do  good 
work  amongst  the  variable  and  coloured  stars.  No 
aperture  is  too  small.  Some  of  the  most  valuable 
work  has  been  done  with  small  apertures —for  in« 
stance,  Argelander's  N.  Zones,  made  with  a  tele- 
scope under  3in.,  and  Beer  and  Midler's  great  mi^ 
of  the  moon  was  made  with  an  instrument  equally 
small  in  size.  In  conclusion,  my  object  to-nigU 
has  not  been  to  repeat  what  may  be  found  written 
in  the  excellent  works,  such,  for  example,  u 
**  Oelestial  Objects  for  Common  Telescopes,"  and 
many  others  that  have  been  written  especiallj  for 
the  guidance  of.  amateurs,  but  rather  to  putf^- 
wftf d  some  original  notes  of  my  own,  which  nearly 
a  decade  of  years  has  furnished  me  with,  in  ms 
hopes  that  they  may  be  found  useful  to  brotber 
star-gazers,  and  also  provoke  some  discutsion  and 
suggestions  from  others. 


FBOFESSOR  TTNDALL  OUT   EOCffS 
THEOBT  OF  TUBEBOXTLOSIS. 

ra  letter  contributed  to  the  Thnf^,  Professor 
Tyndall  has  called  attention  to  an  address 
delivered  by  Dr.  Koch,  before  the  Physiologies! 
Society  of  Beriin.  on  the  etiology  o!  Tubercolor 
Disease,  or  in  colloquial  phraseology,  the  cause  of 
consumption. 

Koch  first  made  himself  known  by  his  reseacBM 
on  the  contagium  of  splenic  fever.  By  a  F^^ 
of  inoculation  and  infection  he  traced  this  tetriols 
parasite  through  all  its  stages  of  development  sad 
through  its  various  modes  of  action.  Tbiii  masterly 
investigation  caused  the  young  phyaician  to  M 
transferred  from  a  modest  country  practice,  in  tbs 
neighbourhood  of  Breslau,  to  the  post  of  Oofera- 
mant  Adviser  in  the  Imperial  Health  Pepsrtaejf 
of  Berlin.  Prom  this  department  has  lately  i«o« 
a  most  important  series  of  invest^gatloas  ontM 
etiology  of  InfeetiTedisordecB,  XocE*slaitiii9«Br 
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(ImIs  with  a  disease  whioh,  in  point  of  mortality, 
itandi  at  the  head  of  them  all.  If,  he  says,  the 
mionsDess  of  a  malady  be  measared  by  the  num- 
ber of  its  victims,  then  th9  moat  dreaded  pests 
whioh  bare  hitherto  ravaged  the  world— pLagne 
sod  cholera  included— must  stand  far  behind  the 
one  now  under  consideration.  Koch  makes  the 
ttartlug  statement  that  one- seventh  of  the  deaths 
of  the  human  race  are  due  to  tubercular  disease, 
while  fully  one-third  of  those  who  die  in  actiye 
middle  age  are  carried  off  by  the  same  cause.  Priur 
to  Koch  It  had  been  |»laced  beyond  doubt  that  the 
diiease  was  communicable ;  and  the  aim  of  the 
Bsrhn  physician  has  been  to  determine  the  precise 
character  of  the  contag:ium  which  previous  ezperi- 
meitts  on  inoculation  and  inhalation  had  proved  to 
be  ospable  of  indefinite  transfer  and  reproduction. 
He  suhjeoted  the  disease  organs  of  a  great  number 
of  men  and  animals  to  microscopic  examination^ 
sod  foxmd,  in  all  cases,  the  tubercles  infested  with 
ft  miaute,  rod-shaped  parasite,  which,  by  means  of 
t  special  dye,  he  differeaciated  from  the  surround- 
ing tissue.  It  was,  he  says,  in  the  highest  degree 
impressive  to  observe  in  the  centre  of  the  tubercle 
ecu  the  minute  organistn  which  had  created  it. 
Tnutsfetring  directly  by  inoculation,  the  tuber- 
Ottlous  matter  from  diseased  animals  to  healthy 
oodi,  he  in  evei^  instance  reproduced  the  disease. 
To  meet  the  objection  that  .it  was  not  the  parasite 
itielf,  but  some  viros  in  which  it  was  imbedded  in 
thfl  diseased  organ,  that  was  the  real  centagium, 
hd  cultivated  lus  baeiUi  artificially,  for  long  periods 
of  Ume  and  through  maay  successive  generations. 
With  a  epeck  of  matter,  for  example,  from  a 
tabearculous  human  lung,  he  infected  a  substance 
prepared,  after  much  trial,  by  himself,  with  the 
▼iew^  of  affording  nutriment  to  the  parasite.  Here 
ha  permitted  it  to  grow  and  multiply.  From  this 
Dsw  generation  ne  took  a  minute  sample  and 
infected  therewith  fresh  nutritive  matter,  tlius  pro- 
ducing another  brood.  Ganeratiou  after  generation 
alhaalU  were  developed  in  this  way,  without  the 
intervention  of  disease.  At  the  end  of  the  process, 
which  sometimes  embraced  successive  cultivations 
tzteoding  qver  half  a  year,  the  purified  bacilli 
were  introduced  into  the  circulation  of  healthy 
animals  of  various  kinds.  In  every  case  inooala* 
tion  was  followed  by  the  reproduction  and  spread 
of  the  parasite  and  the  generation  of  the  original 
disease. 

It  is  not  necessary  to  give  an  account  of  the 
tctnal  experiments  made  by  Dr.  Koch — suffice  to 
My,  they  leave  no  opemug  for  doubting  the 
correctness  of  his  conclusions.  The  important 
qaestion  is,  knowing  the  cause,  can  a  remedy  be 
devised  ?  That  remains  to  be  seen.  Koch  determines 
the  limits  of  temperature  between  whioh  the 
tubercle-bacillus  can  develop  and  multiplv.  The 
xainimum  temperattire  he  finds  to  be  86^  Fabr.,  and 
the  maximuiA  104''.  He  concludes  that,  unlike  the 
Bidllus  anthrads  of  splenic  fever,  which  can 
flourish  freely  outside  the  auimil  body,  in  the  temper- 
atazone  animal  warmth  is  necessary  forthepropaga- 
tioQ  of  the  newly- discovered  organism.  In  a  vast 
number  of  cases  Koch  has  examined  the  matter 
expectorated  from  the  lungs  of  persons  affected 
with  phthisis,  and  found  in  it  swarma  of  bacilli, 
while  in  matter  expectorated  from  the  luogs  ex 
persons  not  thus  afflicted  he  has  never  found  the 
organism.  The  expectorated  matter  in  the  former 
cises  wu  highly  infeoiive^  nor  did  drying  destroy 
its  virulenoo.  Guinea-pigs  infected  with  expec- 
torated matter  whioh  had  been*  kept  dry  for  two, 
four,  and  eight  weeks  respectively,  were  smitten 
with  tubercular  disease  quite  as  virulent  as  that 
produced  by  fresh  expectoration.  Koch  points  to 
the  grave  (mnger  of  inhaling  air  in  which  particles 

of  tCe  dried  sputa  of  consumptive  patients  mingles 
with  dust  of  other  kinds. 


to  a  wooden  block,  which  is  fixed  to  the  bench. 
The  leather  is  covered  with  polishing  rouge  in  im- 
palpable powder,  or,  preferably,  with  pure  alumina, 
obtained  by  calcining  ammonia  alum  in  a  forge  fire. 
Venetian  tripoli,  rottenstone,  tin  putty,  emery,  or 
many  other  hard  substances  finely  powdered  may 
be  employed.  The  burnishing  tools  are  of  various 
shapes,  such  as  a  lance,  a  tooth,  a  knife,  a  half 
sphere,  or  a  dog*s  tongue,  and  a  cousiderabie  stock 
is  necessary.  The  burnishing  is  divided  into  two 
'distinct  operations.  The  first  consists  in  roughing, 
and  the  second  is  finishing.  The  tools  for  the 
first  have  a  sharp  edge,  while  for  the  second  opera- 
tion they  have  a  roimded  surface.  The  tools  for 
the  hand  or  the  lathe  are  fixed  by  copper  ferrules 
into  short  round  wooden  handles,  so  that  the  hand 
is  not  influenced  by  their  weight.  The  tools  for  the 
arm  or  viae  are  fastened  to  wooden  handles 
sufficiently  long  to  rest  their  slender  part  upon  the 
arm  or  shoulder.    The   stouter  lower  portion  is 

Sasped  by  the  hand.  The  burnishing  tools  and 
e  objects  must  be  frequently  wetted  by  certain 
solutions,  some  of  which  faolitate  the  sliding  of 
the  instrument,  or  with  others  which  have  a 
chemical  action  upon  the  shade  of  the  burnishing 
articles.  Of  the  first  are  pure  water,  solutions  of 
soap,  decoctions  of  linseed,  and  infusions  of  the 
roots  of  marsh  mallow  or  liquorice.  The  second  in- 
cludes wine- lees,  cream  of  tartar,  vinegar,  alum  in 
water.  When  burnishing  gold  applied  upon  electro  • 
deposits  of  copper,  as  m  gilding  with  a  dead 
lustre  by  that  method,  use  pure  water,  for  fear  of 
producing  a  disagreeable  red  shade.  A  solution  of 
green  soap  is  sometimes  preferred  by  operators, 
although  when  old,  it  imparts  an  unpleasant  tinge, 
owing  to  the  sulphides  of  the  liquor.  When  the 
burnishing  is  completed,  the  surface  is  wip^ 
longitudinally  with  a  soft  and  old  calico  rag.  The 
polish  obtained  by  burnishing  is  called  blac^  when 
it  reflects  the  rays  like  a  mirror,  and  should  the 
presence  of  mercury  or  a  bad  deposit  prevent  the 
tool  from  producing  a  bright  surface,  the  object  is 
said  to  be  g[reasv.  Articles  which  have  been  pre- 
viously polished,  and  which  generally  receive  a 
very  trifling  deposit,  are  not  burnished,  but 
rul)Ded  with  chamois  leather  and  the  best  polishing 
rouge.  Too  thick  or  toe  rapid  electro- deposits 
cannot  be  ^burnished,  but  must  be  polished  by 
rubbing  with  a  leather,  and  a  mixture  of  oil  and 
powdered  pumice-stone,  tripoli,  or  tin  putty. 
Coarse  powders  are  used  at  the  beginning,  and 
impalpable  ones  at  the  end  of  the  operation. 
Polished  silver  deposits  are  more  agreeable  to  the 
eye  than  burnished  ones,  but  the  hardening  of 
the  latter  renders  them  more  durable. — Scientific 
American, 


BUBHISHINO. 

B7  bun^shing  the  roughness  of  an  object  is 
flattened  down  until  the  surface  is  smooUi 
and  polished  like  a  looking-glaaa*  Burnishing  is 
in  important  operation  for  electro-deposits,  wmch 
eoosiits  of  a  multitude  of  tmali  orystals,  with 
intervals  between  them,  and  with  facets  reflecting 
the  light  in.  every  direction.  The  deposited  mettd 
is  hardened,  and  forced  into  the  pores  of  the  under- 
lying metal,  and  the  durability  is  thus  increased  to 
•ooh  an  extent  that,  with  the  same  amount  of 
dver,  a  burnished  article  will  last  twice  as  long  as 
one  which  has  mot  been  so  treated.  The  instru- 
ments employed  for  burnishing  are  made  of  different 
materials,  and  must  be  of  great  hardness  and  a 
perfect  polish.  Such  are  hardened  oast  steel,  agate, 
flint,  and  blood  stone.  For  metallic'electro- deposits 
jUel  and  blood-stones  are  espeoally  employed- 
j[|u)rs  are  several  qualities  of  blood-stone ;  its  grain 
would  be  dose,  hard,  and  without  seams  or  veins : 
itshoold  leave  no  white  lines  on  the  burnished 
putt,  nor  take  off  toy  metal,  and  its  colour  should 
M  of  an  intense  black  red.  The  steel  must  be  fine 
JAd  dose  grained,  and  perfectly  polished.  Should 
ut  polish  of  anjr  burnishing  tool  alter  by  use,  it  is 
^^•tored  by  friction  upon  a  skin  or  leather  attached 


ELEMENTAET   LESSONS    IH    DET- 
PLATE  PHOTOGEAPHT.-VII.* 

The  Kanagement  of  the    Oamera  in  the 
Field. 

W£  cannot  have  transcribed  by  the  camera  the 
broad  contrasts  which  are  frequently 
brought  out  by  colour  alone.  We  must  trust  to 
form  and  to  hght  and  shade  apart  entirely  from 
colour;  Yeryfrequentlyasoenewiumakeamost per- 
fect picture  on  the  camera  ground  glass,  when  the 
experienced  photographer  knows  it  will  make 
nothing  in  the  prmt.  Alas !  the  colour  which 
makes  the  picture  cannot  be  reproduced.  This 
fact  makes  it  the  more  necessary  in  the  camera 
picture  to  have  the  form  and  light  well 
balanced.  The  picture  must  not  be  all  on  one  side, 
nor  must  there  be  running  through  it  in  any  direc- 
tion long  uninterrupted  Unes.  rot  the  rest,  there 
is  wantmg  to  a  perfect  landscape  picture— be  it 
paintiug,  drawing,  or  photograph — ^a  foreground,  a 
middle  distance,  and  a  distance.  It  is  in  the  latter 
that  photography  fails.  What  to  the  eye  appears 
a  definite  distant  landscape,  the  distance,  but  lend- 
ing enchantment  and  softness,  comes  out  in  a 
photograph  so  dim  and  faint  that  it  would  seem  to 
oe  almost  hidden  by  a  thick  mist.  The  slight  haze 
which,  in  this  country  at  least,  always  standi 
between  us  and  the  distance,  is  exaggerated  so  as 
almost  to  obscure  those  things  which  are  quite 
clear  to  the  eye.  A  certain  amount  of  haze  cjver- 
iog  distant  objects  is  necessary  to  give  the  idea  of 
distance,  but  the  exaggeration  of  fog,  mist,  or  haze, 
which  the  camera  always  gires,  must  be  allowed 
for. 

Perhaps  the  greatest  difficulty  in  photographing, 
however,  is  that  the  sky  is  not,  as  a  rule,  rendered 
at  all.  An  exjposure  which  will  suffice  to  bring  out 
all  the  detail  m  a  landscape  is  such  that  the  sky 
will  be  so  over-exposed  as  to  show  no  trace  of 
olouds.  It  is  necessary,  to  get  the  sky,  to  make  a 
special  aaq^ure,  perhaps  a&ut  one-tenth  of  that 
required  for  the  landsoapd>  and  to  resort  to  a 
**  double  printing ''  process,  whioh  it  is  without  our 
province  to  describe. 

The  subjects  best  suited  for  the  camera  are  of 
the  nature  of  the  following:    Any   landscapes 

*  Oondensed  from  the  Photographic  News, 


having,  apart  from  colour,  broad  and  well  marked 
contrasts  of  light  and  shade,  and  decided  outline  of 
form,  are  speaally  suitable.  Trees  of  all  kinds  are 
well  rendered,  both  with  and  without  their  leaves ; 
in  the  former  case,  the  difficultv  is  to  get  them 
motionless.  A  quiet  windless  day  is  necessary. 
Architectural  subjects  of  all  kinds  are  most  per- 
fectly reproduced  by  the  camera. 

The  most  charming  effects  of  all  are,  perhaps, 
produced  in  a  scene  in  which  there  is  water — ^a 
quiet  pool  with  refieotions  of  trees,  for  instance. 

We  will  suppose  our  pupil  has  determined  on 
some  locality  where  he  is  sure  to  find  some  subjects 
such  as  tiiose  we  have  indicated.  We  shall  follow 
him,  indicating  how  he  should  act  as  he  proceeds. 
First,  he  has  to  fill  his  slides.  We  will  suppose  he 
has  three  of  these ;  they  must  be  packed  into  a 
case  whidi  should  be  made  to  hold  them  and  the 
camera.  Besides  these,  he  must  take  his  lens,  his 
tripod— and  let  him  be  most  careful  not  to  leave 
the  BOiew  behind  hnn— his  focussing  cloth,  and 
possibtya  '' focussing  magnifier."  This  is  a  small 
eyepiece  to  magnify  the  ground  glass  image,  and 
enable  him  to  focus  with  precision.  It  is  useful 
mostly  because  it  increases  the  light.  When  a 
small  stop  is  used  the  ground  glass  image  is 
frequently  so  dull  that  it  can  barely  be  seen. 

Arrived  at  the  scene  of  action,  the  photegrapher 
must  select  his  point  of  view  most  carefully.  L^t 
him  be  in  no  hurry.  Frequently  a  picture  will  be 
made  or  spoiled  by  altering  by  a  .few  yards  the 
position  of  the  oamera.  When  he  is  quite  sure  of 
his  point  of  view,  let  him  unfold  his  camera, 
erect  it,  and  place  it  opposite  the  scene  to  be  de- 
picted. 

Let  the  stand  be  placed  on  the  ground  with  its 
three  legs  about  equally  apart,  and  with  one  of 
them  pomtii^g  towards  the  middle  of  the  scene  to 
be  photographed.  There  will  be  room  for  the 
photographer  to  focus  comfortably  standing  be- 
tween the  back  legs.  To  tip  the  camera  up,  all 
that  is  necessary  is  to  draw  the  forward  leg  towards 
him ;  to  tip  it  down,  he  need  only  push  it  from 
him.  He  may  still  further  tip  it  up  by  spreading 
the  back  legs  apart;  and  down,  by  brkiging  them 
together. 

When  the  oamera  is  fixed,  and  the  view  foottssed, 
it  will  probably  be  found  that  there  is  too  much 
foreground  and  too  little  sky.  Now,  one  of  two 
things  may  be  done.  The  oamera  may  be 
** tipped"  up.  In  this  case,  if  there  be  any 
parallel  vertical  lines  in  the  picture,  they  will  be* 
made  to  converge  at  the  top,  and  it  will  be  neces- 
sary to  bring  the  swing-back  into  play,  so  as  to 
Doiake  the  ground  glass  more  vertical,  if  there  be 
no  veitical  parallel  lines,  the  camera  may  be  tipped 
a  little  witnoat  appreciably  modifying  the  result. 
The  camera  front  and  lens  may  be  raised.  This  is 
usually  the  beat  course  to  adopt.  The  use  of  the 
swing-bock  always  strains,  so  to  speak,  the  lens, 
and  necessitates  the  use  of  a  very  small  stop. 
Raising  the  lens  also  strains  it,  but  to  a  less  degree. 
Tipping  the  camera  does  not  at  all.  Most  cameras 
are  mSle  so  that  either  a  vertical  or  horizontal 
picture  can  be  taken,  and  judgment  must  be  used 
to  determine  in  which  position  it  shall  be.  All  the 
points  above  indicated  having  been  considered,  and 
the  picture  being  all  on  the  ground  glass— proceed- 
ings so  far  having  been  conducted  with  open  aper- 
ture or  a  large  stop — the  final  focussing  must  be 
done.  The  principal  object— generally  in  the 
middle  distance— must.be  made  absolutely  sharp. 
Now,  stops  smaller  and  smaller  must  be  tried  till 
the  distance  is  just  sharp. 

We  described  fully  in  the  hist  chapter  the  meaiu 
of  comparing  the  rapidity  of  different  lenses  and 
stops.  The  student  ought,  therefore,  to  be  able  to 
make  the  necessary  estimation  for  the  particular 
stop  he  is  using. 

With  a  gooa  spring  or  summer  light  and  *'  open 
landscape"'  (that  is,  a  view  having  no  objects  with 
very  heavy  shadows  in  the  foreground),  and  with 
the  average  of  rapid  commercial  plates,  the  ex- 
posure with  rn  ^^  ^  irom  one  to  two  seconds ; 

with  river  scenes  or  seascapes,  it  may  be  reduced 
to  one-quarter  of  a  second— about  the  shortest 
possible  to  give  by  hand.  With  heavy  shadows  or 
dark-coloureed  trees  it  may  run  up  to  four  or  five 
seconds,  and,  in  the  shades  under  trees,  even  up  to 
minutes.  In  interiors,  such  as  churches  and  cathe- 
drals, it  is  very  much  longer,  even  when  they 
appear  well  lighted.    Four  or  five  minutes  is  a 

short  exposure  for  an   interior   with    ^     and 

even  when  the  eye  can  penetrate  to  every  comer 
of  the  building,  exposures  of  several  hours  may  be 
necessary.  We  should  say  that,  for  a  landscape, 
the  most  pleasing  lighting  is  usuallv  a  side-light- 
ing. The  lighting  looking  towards  the  sun  is 
sometimes  very  pleasing,  but  care  must  be  taken 
not  to  include  the  sun  itself.  This  must  be  either 
to  one  side  or  above  the  picture,  or  may  be  kept- 
out  of  it  by  the  camera  being  placed  in  the  shadow 
of  a  tree  or  some  such  object. 

(To  be  continued.) 
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SCIEHTIFIC  SOCIETIES' 

TEE  METEOBOLOOIOAL  800IBTT. 

THE  MMl  BoolbJT  mMdoff  of  tlili  SoeUhr 
WMMd0Btiur9tb  Ia0t  TlMMiMnMd 
««m:— 1.  «'B«oaMM«afa4iMl»-W&dy«loeit]r 
Ma  Dtectfoa  at  tiM  K«w  ObMTTtttorj/' b7  O.  ML 
WUffiA,  6^.,  F.B.A.8,  F.1L9..  and  /.  W. 
^  Im,  JMJ^.    For  tbo  porpoto  of  favwdflMiiBg 

«*iMt0ftt«nl«tt0B0f  tW  lOffM  •oddifW' 

i«<  ttovifldtoth*  dictriboftion  of  baroBAtrte 
I  sstbots  haro  dinujiH  tiM  K«w 
lor  tbo  ftro  yom.  1876.79.  Tho 
I  Aov  that  tbo  fato  fti  wUA  tho  wind  blowi 
alMMt  dIfoeUy  witk  tho  iaoUnatioD  of 
iMi  la  «■  ariUuBottoal  proportion*  tbo 
Tfatoof  iaortaM  boisf  I'86a3lap0rbo«rlor 
mdk  addHload  -OCridin.  of  diflarmaa  &  Ilia  baro« 
■TtTf  raadhifi  at  aacb  and  of  tiba  tlopa.  Tha 
a«lfcflct  ftad  tkat  tha  aocia  at  wUak  Uia  wind 
maMa  fba  liaa  of  giadlant  at  Kaw  data  not  vary 
wftk  aitfcir  ika  ttaapoMt  of  tha  gradiant  or  tiba 
faloaOy  of  tba  wind  to  aor  latwiial  aBtantyaod 
alio  that  tha  an^  b  foond  gaoandlj  to  Ha  batwaaa 
40*aDd  60^/tta  arcraca  of  tiM  viiola  aacka  of 
otaiTTatinnajttrtof  a  dtriatkMi  of  62^. 

2.  On  "  DOfOTaoaa  of  TaouMratora  with  Elara* 
tta/'  br  Oaorga  Dinaa,  F.M^.  In  thia  papar 
tha  astoor  mm  a  tmnmafy  of  faia  ohaanrationa 
■nda  at  WaJton-^o^Thaaiaa  dnriac  Hm  laat  fix 
jaara.  Two  itanda,  almott  tdantiaal  In  aUsa  and 
aoMtmrtfont  wara  iiaad.  ona  bainff  phusad  on  tha 
grooDdMdlha  oChar  on  tha  top  ofttatowar  of 
ttahooM,  tha  bolba  of  tha  thcnDomatar  in  tha 
'  r<^,andintiialattar60lt.aboTatha 
I  rtMilta  ahow  that  tha  ayara^  Bam- 
atnra  for  ararj  BMmth  ia  alwaya 
Kiaatar.  and  tha  araEaga  mitriinna  lowar,  on  tna 
gfonnd  than  on  tha  towar. 


SCIENTIFIC  N£V7S. 


THE  naws  of  the  daith  of  Dirwin  haa 
brought  azpreaiiona  of  profoond  regret 
from  all  parte  of  the  oiriliaed  world.  Alraadj 
la  qoartara  where  we  might  leaat  expect  to  find 
a  Joat  eatimate  of  hia  work  a  fitting  tribute  ha^ 
been  paid  to  hla  memory ;  but  the  exiet  Yalae 
of  hla  laboara,  and  the  import  int  aerricee  he 
nnderad  to  aoienoe,  cannot  yec  be  f ollj  appre 


The  diatinguiahcrd  nataraliat  happilj 

dg  enooffh  to  find  hie  views  adopted 

almoat  onlTertAlIjr ;  and  eren  before  he  waa 


diaaaae M,  in  wbioh  he  brieflr  deaeribad  tha  ad- 
rancea  which  bare  b  en  maae  in  recent  yeara  ia 
our  knowledge  of  the  caoaea  of  auch  diaeaa<>a  aa 
iplanie  ferer,  chjloria,  elephantiaaii,  madnim 
foot,  ohieken  cbolariL  4c..  with  eapedal  referenee 
to  the  part  pUjed  bjr  the  mioroaoqpe  in  their 
diaooTerjr. 

It  ia  atated  that  H.  Heorj  Oiflard,  the  in- 
Tentor  of  the  injeetor  and  diitinfuiahed 
a^rronaat,  who  died  reoently  at  Faria,  haa  left 
the  whole  of  hia  large  fortune  to  the  French 
Goremment,  to  be  employed  in  the  proaatioQ 
of  adentifio  reaearoh.  M.  Oiitard  wma  not 
married. 

From  Amrrioa  wa  learn  that  BeU'a  daim  to 
be  the  flrat  to  invent  the  magneto*telepbona  ia  dia* 
pnfted  by  another  rival  in  the  peraonof  Mr.  Daniel 
Drawbaagh,  of  Oomberland  county,  Pennsyl- 
vania.   Over  a  hundred  witneeaoa  have  bean  ex- 


boriad,  much  of  the  objectionable  oritioiam  to 
whioh  hia  earlier  worka  were  aubjeotad  waa 
ptaotioally  withdrawn  and  atoned  for  by  thoaa 
who  rmeiented  hia,  at  one  time,  bitter 
opponent*.  Of  the  many  aemona  delivered 
laat  Sunday,  in  whioh  Darwin  and  hia  theoriea 
were  mentioned,  there  waa  none  more  truly 
appreciative  and  nooe  in  whioh  they  were  more 
aoonrately  delineate  than  in  that  preadhed  by 
Mr.  W.  &.  Dale,  at  Oarr'a-laoe  Ooapel,  Bir- 
mingham. Oharles  Robert  Darwin  waa  born 
at  Snrewabunr,  on  Feb.  12,  1809,  and  died  at 
Down,  near  fieokenham,  Sent,  on  the  19th  inet., 
in  hia  74th  year.  He  waa  buried  on  Wednes- 
day, at  Weatminster  Abbey. 

The  Darwin  medal,  founded  bv  the  liidland 
Union  of  Natural  Hi<tory  Societias,  bears  a 
likeneas  of  Mr.  Darwin  on  one  aide,  and  on  the 
other  an  inscription  relating  the  history  of  ltd 
foundation,  surrounding  a  branch  of  con! — the 
subject  of  one  of  the  deceased  naturalist's  m^9t 
important  researches. 

Dr.  J.  Palisa  hai  discovered  another  small 
planet,  hia  fourth  for  the  present  year,  making 
224  in  all.  It  was  discovered  on  Miiroh  dOth, 
whilst  seeking  for  Oaillsto,  and  is  described  as 
Tory  faint— less  than  the  eleventh  magnitude. 

The  lecture  arran^ementa  for  the  Friday  even- 
ing meetinga  of  the Boydl  Inatitutioa  areas  fol- 
lows :— Tonight  (AprU  28th)  Prof.  Abel,  '*8ome 
Dangerous  Properties  of  Dusts'*;  May  6th, 
Prof.  B.  Grant,  **TQe  Proper  Motiousofthe 
Stara" ;  May  12th,  A.  G.  Vernon  Haroourt, 
Esq^  **  The  Belativo  Value  of  Different  Modes 
of  Liffhtlnff " ;  May  19th,  a  pap«»r  by  Sir 
Frederick  BramweU;  May  26th,  Sir  Henry  8. 
Maine, '*  Sacred  Laws  of  the  mndus** ;  June 
2Qd.  H.  H.  SUtham.  B«q  ,  «  The  InteUeotual 
Basts  of  Mttdo";  Jane  9th,  Prof,  fiordon 
Sanderson,  •<  The  Excitability  of  Planto.'' 

On  Thursday  last  week  the  Bev.  W.  H. 
Dallinger  delivered,  at  Firth  Oollege,  Sheffield, 
an  Inte  eating  lecture  on  the  origin  of  epidemic 


and  their  teettmony  ahows  that  Draw< 
baugh  invented  at  least  half  a  dozen  telephones 
before  Bell  conceived  the  idea.  So  lons^  ago  aa 
1867  he  had  invented  an  apparatus  whioh  con- 
veyed sound  by  means  of  a  battery,  and  in  1871 
he  made  the  m  ifirneto-electrical  in&tmment 
whldi  is  aaid  to  enu>ody  the  prinoiptea  of  Bell's 
Ulephone.  What  he  haa  been  dbim?  all  thia 
time  ia  not  aUtedL  but  the  People'a  Telephone 
Company  have  taken  the  ease  up,  and  there  ia 
oonaeqientiy  a  lawaoit  to  be  tried  shortly,  at 
theinstaooe  of  the  American  Bell  Tele^one 
Company. 

The  Board  of  Trade  have  aent  round  a  circular 
aaking  for  angmtiona  aa  to  the  standard  to  be 
ad(^pted  for  wire-gauge.  A  propooed  (or  ang- 
gested)  scale  aeoompazdes  the  otronlar.  It  is 
quite  time  that  aomething  was  done,  for  eom- 
plaints  have  Utely  been  rather  loud  aa  to  the 
lose  and  inconvenience  of  buying  by  a  gauge 
whioh  turns  out  to  be  baaed  on  tlie  private 
opinion  of  the  maker  of  the  wire. 

Tile  Naval  and  Submarine  Exhibition  waa  a 
success,  not  only  from  a  popular  point  of  view, 
but  also  finandidly  to  all  concerned.  Tlie  great 
majority  of  the  exhibitors  are,  we  understand, 
more  tlian  satisfied.  Sjme  had  to  decline 
orders— and  the  only  regret  expressed  appears 
to  have  been  that  the  exhibition  waa  not  open 
long^. 

During  1881,  nearly  16,000  patents  were 
granted  in  the  United  States,  the  laroest  total 
ever  known.  Ko  marked  increase  is  (^servable 
in  any  particular  cUas  except  one — via.,  elec- 
tridtv.  The  greatest  increase  in  the  sub- 
divisions of  that  claas  is  found  in  oonnection 
with  telephones  and  electric  lighting  apparatus. 

Mr.  John  Perry,  M.E.,  has  been  elected  rao- 
fessor  of  Mechanical  Engineering  id  the  (Xty 
and  Guilds  Technical  Oollege,  Finsbury. 

The  secondary  battery  question,  so  far  as 
patents  are  concerned,  appears  to  be  complicated 
oy  a  paper  by  J.  B.  Odter,  which  appeared  in  a 
Ghermfiui  serial  in  1881.  He  covered  a  sheet  of 
lead  with  a  coating  of  peroxide,  wrapped  it  in 
fiannel,  aoldered  on  an  anode  of  copper,  and 
rolled  the  whole  tightly  in  a  cylinder;  dieet 
lead  waa  then  put  round,  and  the  whole  intro- 
duced in'^o  a  porous  pot,  containing  dilute  sul- 
phuric acid.  That  was  placed  in  a  fflass  cell 
containing  a  rimilar  aolutiion,  with  amaTgamated 
zinc  plates.  The  author  found  it  to  be  a  power- 
ful and  constant  voltaic  cell,  which  he  now  pro- 
poses to  modify  and  convert  into  an  aocumu- 
Utor. 

During  the  scientific  cruise  of  the  Travaillmr, 
last  year,  measurements  were  made  of  the 
density  and  saltnees  of  the  water  indifferent 
parta  of  the  Atlantic  (near  Eucope)  and  the 
Mediterranean.  The  results,  tabulated  by  M. 
Bouquet  da  la  Grve,  in  a  paper  to  the  Paris 
Academy,  prove  clearly  the  iacrease  of  those 
two  qualities,  on  passing  from  the  ocean 
through  the  btraits.  Thus,  while  the  density 
in  the  Bay  of  Biscay  is  represented  by  1*02718, 
it  rises  to  102964  off  Nice.  The  less  dense  of 
two  connected  liquids  (as  in  two  vessels  com- 
municating with  each  other)  is,  ol  course,  the 
hi^er;  and  it  ia  estimated  that  tiie  mean 
hmgfat  of  the  Atlantio  ia  about  1  metre  (say 
40in.)  bigher  than  that  of  the  sea  near  Mar- 
seillfS.  This  aooonnts  for  the  surface-current 
through  the  Straits  of  GKbraltar;  a  constant 
current,  inasmuch  as  the  cause  which  maintainfl 
the  diff<irenoe8  of  ealtnees  is  a  permanent  one. 
The  measurements  by  the  Travailleur  savants 
verify  those  of  M.  Bourdalone;  and  a  good 


exaanile  is  presented  of  tlie  import  sid  hasoiy  of 
a  sKody  oi  water-deasitf  on  the  eootfitatMand 

TUmb  eangratian  laat  year  from  ^■^*—^^^ 
as  the  highest  yet  known.  The  miBbs  of 
cmigranta  after  1872.  when  4.957  kft  thi 
lepnbBc,  diwiniahed  till  1877,  then  nm  to 
2,608  in  1878,  to  4,288  in  1879.  to  7,2S*  b  IS80, 
mod  last  year  it  waa  10,983.  llie  craignBti  en 
almoot  exdnaively  Qermmn  Swiaa. 

The  iMtrnetrrereariti  obtained  by  ILSmat 
in  atroB^   ooaspcessaon    off    TSiions  pevaosd 

■tannaa  ha  haa  lately  snpplwMintid  by  sp- 
plfia^  ^a  metiiod  to  ■frtoT—  of  nstsh.   A 
eoane  powder  off  filinga  off  hiamth,  saAaJBi, 
and  tin,  in  proportions  tha  anna  as  tibns  of 
Wood*s  aUoy  f  which  ia  known  to  hm  tbtmt 
65°  C),  was  subjected  to  a  pressure  of  7,SO0  at- 
mosphfises.  The  block  obtained  w  aa  povdendby 
filing,  and  thepowdv  again  oonipreflBd;  sada 
metallie  block  with  propertiea  quite  Hkt  those  of 
Wood's  aDoy  was  produced.    Put  in  vitsc  «i 
70^  it  melted  directly.    Next,  n  mixtnnof  leid, 
bismuth,  and  tin,   as  in  Roae*s  alloy  (eluch 
melts  about  95*)  was  twice  eom^essed     Ths 
block  melted  in  boiling  wmter.    A  mixtnse  oi 
lino  and  copper  fiMngs,  after  five  orstxptss- 

«a,  yielded  a  Uook  aimilnr  to  brass,  only  t 
little  da^er.  M  Spring  b^ievea  it  asy  bs 
generally  sffirmcd  that  matter  takes  the  condi- 
tion corresponding  to  the  volume  it  is  cv^sUed 
to  assume. 

A  pieoe  of  iron,  in  being  magnetiaad.  Is  ap« 
preoiahlT  heated.  Thia  phenowicsion  M.  FiDso 
finds  to  be  rendered  verr  apparent^  when  ate- 
Dating  ourrents  are  used  to  produoe  andden  in- 
versions of  ma^etiaation  in  a  core  of  iron  or 
steeL  Thus  with  a  Meritena  maohine,  he  wss 
able  to  heat  a  piece  of  iron  to  more  than  200°  C. 
How  is  this  production  of  heat  to  be  explained? 
M.  Pillenx  sought  the  cause  first  iu  indnfltifm 
currents  produced  in  the  core;  but haring re- 
placed the  iron  core  snooeesively  with  cores  of 
red  copper,  brass,  and  tin,  he  got  noheadng. 
Steel  was  considerably  heated.  U^ing  iron 
more  or  less  annealed,  he  found  the  heating  to 
decrease  as  the  amount  of  ^wi'w^^Hwg  incrdsaed. 
The  coercive  force  of  the  magnetio  cores  seemi 
to  play  the  same  r6le  aa  the  reaistanca  to  pss- 
ssge  of  electricity  in  the  caae  of  heatuig  s 
metallic  wire  with  a  battery  onrreot. 

Two  Italian  physicbts,  Sra.  Oant  >ni  and 
Qeroea,  have  lately  sought  to  determine  ths 
mechanical  equivalent  of  heat  by  saddm 
stoppage  of  a  mass  of  mercury,  lot  fall  from  s 
given  height,  and  measuring  tha  inecease  of 
temperature.  The  mean  of  the  reenlts  olosdiy 
agreed  with  that  obtained  by  Joule. 

Freooh  soldiers  havo  in  reoant  yenra  taken 
part,  to  aome  extent,  in  the  operations  of 
liaymakin^,  harvest,  and  gnpe  -  irathsring. 
In  the  mreular  in  whieh  the  *]lGnistsr  of 
War  expresses  his  consent  to  this  arraa^ 
ment  for  the  present  Tear,  he  allowB 
thirtv  days  to  soidiers  goiog  to  join  thsir 
families  at  a  distance  in  harvBSt  work,  sad 
twenty  to  those  who  go  to  work  for  f arsflif 
near  their  garrison  town.  The  number  so  per 
mitted  will  be  anoh  aaia  indged  atrictly  indii- 
pensable  for  the  requirements  of  each  diihiet 
The  soldiers  will  be  mostly  tnkea  fzom  thMiA 
their  second,  third,  or  fourth  year  of  servioe,  nd 
from  all  corps  of  the  army ;  but  in  the  eataky, 
artiUltfy,  and  engineers,  the  number  will  u 
vexT  limited  (on  account  of  the  care  of  horeM, 
and  the  special  instruction  given  to  the  meo). 

The  provincial  assembly  (or  Zematvo)  off  the 
Qovernment  of  Simbirsk,  and  several  othen  in 
Russia,  give  prises  fbr  the  destruction  of  wohes 
— vix.,  about  15s.  for  each  voung  wolf  taken  ia 
its  lair,  and  7s.  for  each  wou-skin  (the  ears  snd 
tail  are  kept  as  evidence,  and  the  skia  is  le* 
turned) .  If  it  be  proved  that  the  wolf  was  rabid, 
a  prize  of  about  £7  is  paid.  In  1879  the  Zemitro 
above  named  paid  some  £290 ;  in  1880,  only  ^5. 
While  Russian  law  guarantees  to  the  proprietor 
the  rights  of  the  ohai  >  on  his  domains,  any  oos 
may  generally  hunt  any  kind  of  game  in  forsatu 
The  officials  who  pay  the  prises  m^ke  no  in- 
quiries as  to  where  the  skins,  &o.,  wereobtiinsd. 


Herr  Kalischer,  who  lately  arrived  at 
instructive  results  conoeming  the  infljio&osef 
heat  on  the  molecular  structure  of  sine^  bss 
examined  various  other  meials  (in  theroDsd 
form^,  and  finds  that  (beiddes  sine),  csdmima, 
tin,  iron,  oopper,  brass,  tombac,  lead,  aBv«« 
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gold,  pUtinom,  and  gennan-aUyer,  are  orys- 
taOine,  or  beoome  orjstalline  through  heating. 
On  the  other  hand,  nickel,  alomininm,  magne- 
noia,  and  cobalt,  are  anorystalline ;  also  zinc 
oontaining  bronze,  (a  fact  which  probably  has  a 
bearing  on  formation  of  p%tin%) .  The  author  is 
lead  by  his  reaearohes  to  the  following  general 
iMolt :  The  crystalline ia  the  natural  state  of  most 
metals,  of  which  state  they  may  be  depriyed  by 
mechanical  action,  some  easily,  some  with  diffi- 
eolty,  some  perhaps  not  at  aU,  and  into  which 
mai^of  them  may  be  brought  baok  nader  the 
iniliiMioa  of  heat.  The  aaaomption  of  the  orya- 
talline  atmctore  of  aoma  wirea  under  thi<) 
infloenoe  explaina,  at  leaat  in  pari,  the  gvaater 
elaotrie  oonaootlTity  they  acquire  though  heat- 
ing or  inoandeaoence. 

In  a  pneumatio-rotation  indicator,  lately 
brooflhtoutby  the  German  makers.  Schaffer 
and  Budenberg,  and  especially  meant  for  ships 
(mdicatuig  on  tbB  captain's  bridge  the  speed  of 
the  engine),  motion  u  imoarted  by  the  engine  to 
arotatory  blower,  by  wnioh,  with  the  engine 
Yoridng  in  the  direct  aenae,  air  is  oompressed 
hito  a  wind-cheat.  When  t^e  engine  is  work- 
ing in  the  reyeraed  direction,  the  blower  acts  as 
an  air-^ump,  sucking  the  air  from  the  chest. 
The  Tariationa  in  the  chest  are  tranamitted  to 
an  indicator  on  the  bridge,  as  also  to  one  in  the 
engfaie-room.  These  are  like  the  ordinary 
•team-pressure  gauges  and  yacaum-meters.  The 
air  presaea  on  a  aiaphragm  which  aflecta  a 
pointer,  or  it  acta  by  auction  on  the  diaphragm, 
mofing  the  pointer  in  the  opposite  dueotion. 
The  indicators  are  empirically  graduated,  ao 
that  the  pointer  indicates  directly  the  number  of 
leyohitio&a. 

There  are  seyeral  objections  to  the  method  of 
cleaning  out  old  oil  and  da^t  from  the  axle-beds 
and  greaae-boxea  of  railway- waggona  by  burn- 
ing. These  eyila  haye  been  ayoided  in  yarious 
German  railway  workshops  during  the  laat 
l\  yeara  'according  to  Herr  Qarbe),  by  lixivia- 
tion,  the  azle-beda  being  hong  in  iron  yessels 
filled  with  cold  water,  oontaloing  5kg.  soda 
per  cubic  metre.  Steam  is  led  into  the  liquid, 
and  after  two  hours*  boiling,  the  axle- bed  is 
thoroughly  clean.  The  soda  is  renewed  eyery 
day.  The  oil  and  f  »t  boiled  out  ure  collected  in 
holders  and  sold  ta  soap  manufacturers ;  eyery 
fbor  daya  the  yesael  ia  cleared  out,  the  water 
being  let  off.  and  the  residue  collected.  The 
method  proyea  one-third  cheaper  than  the  old 
one. 

It  has  been  ktaly  proyed  by  Herr  SchuUer, 
that  when  hydrogen  is  burnt  in  oxygen,  or 
oxygen  in  hydrogen,  under  certain  conditions, 
some  peroxide  of  hydrogen  (H,0,)  ia  produced. 
An  easential  point  ia  the  rate  at  whidi  tbe 
bondng  gaa  penetratea  the  other ;  whenihiais 
slow,  yery  Uttle  peroxide  is  fonned.  The 
presence  of  aulphurooa  acidpreyenta  or  hinders 
ibe  formation.  Expenment  Inrther  proyed 
tbatin  explosion  of  mizturea  of  H  and  O  peroxide 
of  hydrogen  ia  pror^uoed,  and  in  atiU  larger 
qoaati^  than  in  ordinary  oombnation.  One 
dednctioiL  from  the  data  is,  that  in  peeoiae 
determination  of  the  iieat  of  formation  of  water, 
i^gard  should  be  had  to  tbe  H^Of  produced. 


LETTEBS  TO  THE  EDITOB. 


[We  do  not  hold  ourselo',$  rt»ponnhU  for  the  rpiniom  oj 
our  e  rr«*pondent*.  The  Editor  rtapectfvUy  requests  that  all 
eommunieatione  should  be  urawn  up  as  briejljf  as  possible,] 

AU  communications  should  he  addressed  to  the  Editob  of  the 
BvoutH  MBGHA.NIO,  8t,  Tamstocb'Streeti  Oopent^arden, 
W.O, 

AU  (^keques  and  Post-office  Orders  to  be  made  Bigable  to 

J.  PASOfORS  EOWABDI. 

•,•  /»  order  to  facilitate  reference^  CorrespondentSt  when 
epeaJdng  of  any  Letttr  previously  inserted,  trill  oblige  bjf 
menHoiting  (A«  number  of  (A«  LeUw,  as  well  as  (he  page  on 
which  it  apptars. 

"  I  would  hsye  ererfone  write  what  he  knows,  and  as 
mndi  a»  he  knows,  bul  no  moro  ;  and  that  not  in  thii 
only,  bat  in  all  other  »ubjects :  For  su^b  a  person  ma; 
bat)e  some  part  ioolar  Imiwledge  and  ezperieaoe  of  the 
nature  of  fach  a  peraon  or,  saeb  a  fuuutain,  that  as  to 
other  things,  knows  no  more  thstn  what  eyerybody  does, 
and  yet  to  ieep  a  clu'ter  with  this  ittle  pittance  of  his, 
wiU  ondertake  to  write  the  whole  body  of  physioks :  a  viee 
fromwhenee  great  inconTeaieneea  derive  their  original." 
— Montaign^s  £ssa$s. 


P  VII.  178  0AKI8  XIN0BI8. 

ri9966.]~P  yn.  Cakib  Minobib,  deaeribed  by 
Mr.  Webb  ("Celestial  Objects")  aa  an  admirable 
**  test,'*  and,  fbllowing  a  little  south  of  Prooyon. 
is  a  very  intereating  double,  and  the  field  around 
well  worth  ezaminmg.  On  the  night  of  the  20th 
April  I  peroeiyed,  beaidea  the  13th  mag.  eotMs 
B»entioned  by  Webb,  a  mooh  fainter  but  more 
diatant  eomsa,  which  at  firat  I  picked  up  with 
ayerted  yieion,  bat  which,  when  once  aeeo,  I 
could  keep  ateadily  in  yiew.  It  ia  ^^  the  north 
following  field,  about  as  far  again  aa  me  eotMt  of 
"Amid^'  from  170.  Has  Mr.  Webb  noticed  it? 
It  will,  I  think,  seyereljr  test  the  light-grasp- 
ing power  of  a  good  instmment  I  giye  a 
drawmg  of  (170)  with  these  two  oompaaions,  and 


Hardening  and  Tenspering  Steel. —  The 
foUowifig  nreparation  for  imparting  to  steel 
great  toughneaa  and  imnromg  ita  quality, 
WIS  the  anbiect  of  an  application  for  a  patent 
It  conaiata  of  200  parU  realn,  120  parte  Uver 
oil,  60  parte  sheep'a  tallow,  30  parte  parafiui, 
^Oparta  colophoninm,  20  parte  yellow  pruasiate  of 
ponah,  lOpwtaohromate  of  potaah,  10  parts  re- 
med  borax,  16  parte  powdered  ox*a  hoof,  16  puts 
tartaric  acid,  10  parte  alum,  10  parte  aoft  aoap,  20 
psrts  charcoal  powder  from  hme-tree  wood,  15 
parts  burnt  iyory,  6  parts  dry  cooking  salt,  10  parts 

Carabic,  5  parts  aloe  powder,  and  5  parts  gen- 
powder,  the  whole  being  mixed  and  boUed 
together  for  an  hour. 

Areas  of  CMroles.— One  is  able  mentally  to 
oompnte  the  area  of  a  circle  by  simply  remember- 
ing that  the  area  of  one  is  to  the  area  of  another  as 
ue  iqoares  of  their  diameter.  The  application  of 
wis  is  thus  sa£[gested  by  the  American  Manufac- 
wf :— «« For  mstanoe,  if  we  happen  to  remember 
m  the  area  of  an  Sin.  drole  is  oO  Sijuare  inches, 
nu easy  to  mentally  calcoiate  the  area  oi  lin., 
|^.,4in.,  IGin.,  32in.,  or  any  other  binary  diameter. 
™i  we  say :  area  of  2in.  circle  :  area  of  Sin. 
gwj: :  4  :  64  or  1  :  16 ;  or,  in  other  words,  the 
BBOtolehaaan  area  of  one-aixteenth  of  that  of 
tba  8ia.  eixde.  that  ia  to  aay.  60  :  16  =<  3|  equare 


a  few  of  the  other  stars,  which  make  the  whole 
group  very  beautiful,  as  seen  with  my  12}  mirror. 
As  Piooyon  is  fact  getting  out  of  good  position, 
this  fiela  should  be  examined  as  soon  after  dark  as 
poaaibie.  8.  MUia. 

▲  BBXAJIKABLB  8UJBISP0T— TO 
••P.B.A.a" 

ri9966.]— Thb  disturbaooe  you  deacribe  on  p. 
160,  on  the  Sun's  surface,  was  well  aeen  htire,  and 
waaoneof  the  moat  remarkable  I  hayeobaeryed 
dnrinff  a  loog  oourae  of  obeeryations.  An  aurora 
boreatii  seems  to  haye  acoompanied  it. 

East  Molesey.  H.  Peaoook. 


DB.  HA8TIKGS*  ICBTHOD  OF  ICAXIKa 
FLAT  8T7BFA0B8-T0  MB.  WAS8BLL. 

[19967.]— In  my  Exolish  MxoHAiao  just  re- 
ceiyed  I  note  Mr.  Wasseirs  query  in  regard  to  the 
colours  referred  to  in  the  test  for  flat  plates.  I  pre- 
sumed that  this  was  well  understood  by  optical 
students ;  but  I  must  agree  with  Mr.  Wasaell  In  his 
exeellent  articles  on  working  apecula,  that  while 
aome  may  know  what  we  happen  to  know,  it  lathe 
beat  rule  to  preanme  nothing  of  the  kind.  Ia  this 
way  things  will  always  be  made  dearer,  and  not 
one  of  US  ahould  be  aahauned  to  ask  a  queation 
when  in  the  dark,  no  matter  how  aimple  it  may 
seem  to  some.  I  was  once  told  by  an  honest  man 
«thatit  would  take  a  big  book  to  hold  all/<^ 
not  Kttotc.^*  And  he  told  a  truth  that  takea  con- 
aiderable  of  the  conceit  out  of  us  that  was  left 
us  aa  a  legacy  by  father  Adam.  But  enough  of 
thia  pleaaantry.  Howerrer,  I  would  aay  that  if  we 
araateura  do  not  endeavour  to  make  things  clear, 
that  we  haye  in  a  measure  mastered,  for  the  benefit 
of  those  who  haye  had  leas  or  probably  no  experi<» 
ence,  from  whence  are  they  to  get  any  light  ? 
Oenerally,  when  a  question  is  asked  of  one  who 
should  give  a  clear  and  lucid  answer,  we  get  it  **  as 
clear  as  mud.*'  It  is,  therefore,  a  most  pleasant 
task  to  pick  up  and  read  the  excellent  and  exhaus- 
tiye  art^ea  of  Mr.  WaaaeU  and  •«  Orderio  Vital." 


I  moye  a  yote  of  thanka  to  them.  In  reference, 
then,  to  what  ia  meant  by  colours  of  the  first  or 
second  order.  The  phenomena  ia  indiasolubly 
joined  with  the  name  of  the  great  Sir  Isaac 
Newton,  as  he  first  measured  and  established  the 
phenomena  and  laws  of  the  appearances  presented 
when  a  slightly  conyex  lens  or  niece  of  glass,  or 
other  tran^arent  subetance  is  lain  on  a  fiat  reflect- 
ing surface.  We  are  all  familiar  with  this  beauti- 
f  oI  experiment,  and  it  is  only  a  modification  of  it 
which  seryes  us  for  a  test  for  refiecting  aorfacea 
Uiat  are  fiat,  or  approximately  ao.  When  a  pieoe 
of  glaaa  of  yery  aught  oonyexity  ia  laid  on  a  fiat 
reflecting  aorfaoe,  aay  a  pieoe  of  plain  poliahed 
glaaa.  a  aeriea  of  bright  and  dark  ringa  will  be  aeen, 
which  are  more  and  more  doaely  approximated  from 
within  outward,  and  are  gradnally  lost.  The  oeotre 
of  all  the  rings  is  blacky  and  the  eokmre  from  the 
oentre  to  the  firat  dark  rmg,  Newton  called,  edloura 
of  the  first  order.  IVom  this  to  the  seoond  dadc 
ring  colours  of  the  second  order,  Ac.  The  odours 
of  the  firat  order  are  bUck,  pale  bine,  white, 
orange,  yellow,  red.  Seoond  order :  yiolet.  purple, 
yeilowLsn  green,  yellowiah  red.  To  exmamwhy 
tbeae  eoloara  are  aeen  would  be  a  big  mmectaking, 
and  aa  the  explanation  may  be  found  in  any 
advanoed  work  on  optica,  I  refer  thoaeof  "^mra'' 
who  haye  not  atudied  it  to  theae  worica.  Bco- 
bably  one  of  the  moat  excellent  worka  on  the 
anbiect  ia  found  in  the  International  Sdentiflo 
Seriea,  •*  On  the  Nature  of  Liffht,"  by  Bi 
Lomniel,  of  tiie  Uniyennty  of  Enaaifcen.  1 1 
say  briefly  that  the  colours  are  formed  by  thel 
ten erenoe  of  the  two  reflected  rays ;  one  starting 
from  the  under  surface  of  the  top  plate,  and 
the  other  from  the  upper  surface  of  the 
under  plate.  Now,  in  regard  to  the  phe- 
nomena we  should  see  in  our  flats,  it  is  eyident 
that  if  the  thiekneaa  of  the  film  of  air  were 
exactly  the  aame  thickneaa  throughout,  or,  in 
other  worda,  if  the  two  aurfaoea  were  exactly  flat, 
then  the  two  raya  of  light  would  anffer  identioally 
the  aame  interference  from  eyery  part  of  the  re- 
flecting aurf  acea,  and  aa  a  reaolt  we  ahould  haye  a 
aingle  odoar.  deyiationa  from  the  rigorom  flat  in 
one  plate  or  the  other  would  produce  wave-length 
interference,  determined  by  the  errora  of  the  ear- 
face,  and  aa  a  conaequence  we  would  get  other 
colonra  and  other   arrangementa  of  them.    The 

Ehenomena  of  interference  ia  a  atudy  enchanting 
idoed,  dearing  up  aa  it  doea  many  of  nature'a 
^^mjrtteriea."  I  hope  thia  explanation  will  make 
the  matter  dear.  I  nope  Mr.  Wassell,  with  othera 
who  may  try  thia  proceas,  will  note  the  oorreotion 
I  made  m  regard  to  the  aiae  of  the  polidier,  in  a 
letter  I  wrote  to  the  Editor,  but  which  I  haye  not 

ret  seen,  though  no  doubt  it  will  come  in  due  time, 
note  an  error  which  I  am  not  sure  whether  I 
oorrected  in  my  last  or  not,  under  the  head  **  Ad- 
yantages  of  this  Method,"  the  types  make  me 
say  '*  not  much  less  than  1-10  waye-length,"  when 
it  should  read  '*  out  much  less,"  d:c.  I  hope  our 
friend  **  W."  will  succeed  in  making  as  good 
«*  flats  "  as  he  has  specuU. 
Pittsburg,  April  8th.  J.  A.  Braahear. 

▲BBBBATION  OF  MIBB0B8. 

[19968.]— It  would  seem  that  the  rule  used  by 
Mr.  Wassell  in  calculating  his  zonal  errors,  ia  in 
exact  agreement  with  the  one  I  gaye  in  these 
pages  some  time  ago.  I  feel  certain  it  is  correot 
both  theoretically  and  practically,  as  it  was  oon- 
firmed  in  the  first  respect  by  two  other  corre- 
spondents using  a  diflerent  method  of  analysis, 
aAd  in  the  aecond  by  the  **  Optical  Bricklayer." 
Since  the  central  error  ia  quadruple  the  foeal 
aberration,  the  correctiye  process  seems  eyen  easier 
to  ^ply  than  Dr.  Draper  antidpated ;  but  for 
diaphnigms  deoceaaing  by  aingle  inchee,  it  requirea 
ddioate  measurement,  and  presuinablyoonsid«rable 
paotioe.  Idr.  Wassell^s  aberration  yaluea  differ 
by  little  more  than  1- 100th  of  an  inch,  which  ia 
certainly  a  yeiy  email  quantity,  and  not  eaaily 
diatinguiahable  unless  there  are  definite  points  to 
meaanre  from.  I  am  not  practically  acquainted 
with  theae  matters,  but  should  think  that  the  main 
point  ia  to  keep  the  central  and  marginal  parte  in 
proper  relation ;  then  if  the  whole  aurfaoe  be  free 
from  ringa  and  uniform,  the  intermediate  parte 
cannot  be  far  from  the  truth. 

Mr.  WaaaeU  is  doing  good  serrioe  in  ao 
thoroughly  duddating  the  anbject  of  mirror 
teating.  To  enable  anyone  to  understand  the 
character  of  a  aurfaoe  from  the  appearance  of  the 
ahadowa,  long  experience  must  bis  required ;  but 
if  Mr.  Wassdl  can  show  the  amateur  where  to 
start  from,  and  what  to  expect,  he  will  have  re- 
moyed  the  great  stumbling-block  to  the  serviceable 
use  of  the  Foncault  test.  A  parabolic  mirror  is  in 
relation  to  the  primitive  sphere— an  over-corrected 
spherical  one— that  is  the  marginal  rays  are 
thrown  beyond  those  from  the  central  parts ;  oon- 
aequently  there  ia  no  definite  focus,  and  a  variety 
of  shadows  may  be  produced  by  a  yery  slight 
change  in  the  place  of  the  shutter.  Hence  the 
problem  is  to  give  just  so  much  error  at  the  centre. 
as  shall  be  destroyed  at  the  focus.  Now  it  mus 
neoeaaaiily  happen  that  the  nature,  regular  grada 
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tion.  aadestaot  of  thai  enor  is  Dot  aa  euj  maftttf 
tod«awilh;  but  I  b«IieTeMr.  WaaaoU't  plan  ii 
M  good  as  any  that  oaa  be  daTisodfor  asoortainiDg 
waat  to  do,  where  to  begins  and  when  ta  stop. 

Haslfr.  WaaeU  discarded  the  use  of  the  eye- 
piece in  testing  the  quaUty  of  a  mirror  ?  I  would 
also  ask  what  oonriderations  have  led  him  to  adopt 
the  anadmi^le  ratio  of  aberrations  instead  of  the 
dnpaoate  giren  by  Draper  ?  He  appeals  to  the 
mathematical  readers  to  settle  the  question,  which 
Is  cofveot ;  bat  the  best  plan  is  to  refer  it  to  some 
of  ow  practical  friends.  There  are  very  many 
who  possess  specula  of  Galver  or  With's  splendid 


wnrrmanship.  Will  any  of  these  oblige  by  testing 
Us  mirror  for  the  difference  between  the  central 
and  maginal  foci|  at  the  centre  of  cnrratore  ?  I 
lael  osmin  that  if  this  meet  the  eye  of  Mr.  Oalrer 
lie  wUl  say  which  rule  agrees  best  with  mactice. 

In  connection  with  telescope  matters,  l  may  ob* 
nrfe  that  there  is  an  interesting  article  in  the 
March  nvmberof  HarpsrU  New  Monthly  Magazine, 
Tbi^  writer  says  that  the .  Clark's  always  work  a 
lena  (a  large  one,  I  suppose  he  means)  on  the 
poUsher,  not  the  polisher  on  the  lens,  and  this  by 
naad,  not  by  machine  motion.  What  advantage 
is  thi*  particular  process  supposed  to  have  over  any 

X  am  aocrv  to  miss  Mr.  Lancaster's  articles  on 
naotical  telesoope  work.  I  believe  he  said  they 
aid  not  seem  to  mterest  many  readers,  but  surely 
he  was  mistaken.  The  non-appearance  of  queriee 
is  not  a  sign  that  little  interest  is  excited,  for  the 
limple  reason  that  the  articles  would  probably 
render  the  asking  of  many  queries  unnecessary. 
Considering  that  he  has  made  many  pronuses,  may  I 
ask  him  to  favour  us  with  the  fulfilment  of  at  least 
I  of  them  ?  Orderio  VitaL 


asiNDnra  and  poLisHiNa  glass 

SPEOXJLA. 

[19969J~OwiNa  to  great  pressure  in  other 
matters  1  have  not  been  able  to  write  quite  so  fre- 
quently Just  now.  However,  our  readers  have  been 
well  supplied  in  the  interesting,  instructive,  and  in 
many  mstanoes  original  plans  described  in  the 
letters  of  eur  friend,  Mr.  H.  A.  Wassell.  lamsure, 
as  those  results  are  the  outcome  of  many  years  of 
application,  most  amateurs  will  have  occupation 
sufficient  for  a  few  weeks  in  getting  bv  heart  the 
modes  of  working,  testing,  &c,  described  by  him. 
In  whatever  way  these  modes  differ  from  the  usual 
practice  in  the  trade,  the  fact  remains,  that  good 
roecnla  can  be  produced  by  the  means  he  employs. 
With  regard  to  polishing  on  paper,  dry,  I  feel  sure 
that  with  proper  management  and  stud^  of  the 
wccking,  stroke,  grooving,  &o.,  of  the  polishers,  as 
Mr.  Wassell  has  done  with  the  pitch,  it  will  be 
possible  to  pitch  our  old  and  useful,  but  tricksey 
and  tenacious,  friend  out— I  have  not  certainly 


tried  actnallv  with  gUus  specula  to  finish  off  with 
p^MT,  but  I  have  got  it  so  completely  under  con- 
trol from  the  production  of  perfect  flats  and  o.g.'s 


fd  over  3in.  diameter,  that  X  do  not  despair  of 
getting  much  larger.  One  ^eat  advantage  of  dry 
polishing  over  wet  is  the  entire  absence  of  capillary 
attraction  between  the  surfaces ;  this  is  the  reason 
why  I  advocate  its  use  as  an  intermediary.  This 
at  once  brings  us  to  face  a  difficult  matter. 
Amateurs  compUtn  that  they  do  not  grind  their 
tools  to  perfect  contact  with  the  surfaces ;  this  is 
owing  to  the  capillary  attraction  going  on  between 
them  when  wtt  abrasives  are  used.  The  right 
degree  of  moisture  is  only  got  by  practice ;  the 
last  emery  in  smoothing  should  m  worked  down 
to  a  aretuy  consistency  at  least.  I  have  by  practice 
got  to  work  off  dry ;  a  dozen  or  so  of  dry  rubs 
works  wonders.  Tms  must  not,  however,  lead  any 
to  suppose  that  dry  emery  to  begin  with  is  the 
thing.  I  know  dry  emery  has  been  advocated  as  a 
core  many  years  ago,  by  no  less  an  authority  than 
that  great  master  of  the  art,  the  late  Andrew 
Boss.  It  has,  however,  never  been  much  used  on 
acoonnt  of  the  fault  he  saw  in  it— viz., 
the  continual  cloud  of  dust  of  emery  produced 
in  the  workshop.  Thus,  the  remedy  was  pro- 
ductive of  greater  trouble  in  other  ways. 
The  ring  caused  by  this  capillary  attraction 
is  a  depression  eqmdistaut  between  centre  and 
edge,  to  spekk  roughly,  and  if  plain  tools  are  used 
amateurs  will  certainly  get  it  to  a  less  or  greater 
extent  as  they  approacn  the  proper  form  of  smooth- 
ing. The  advantage,  however,  of  having  a  finer 
surface  to  polish  from  than  can  be  got  from 
facetted  tools,  is  great ;  the  very  small  quantity  of 
fine  emery  plain  tools  use,  and  the  comparative 
freedom  from  scratching  in  the  smoothing  process, 
oommfnd  the  plain  tool  to  the  amateur  as  well'  as 
the  workman.  He  must  however,  not  expect, 
without  experience,  to  smooth  his  surface  or  fit  his 
toob  like  a  workman.  It  took  me  years  to  master 
the  ring  in  fiat  surfaces,  both  in  tools  and  work ; 
even  now  with  very  soft  glasses,  such  as  the  Tery 
dense  fiint  used  for  spectroscopic  prisms,  I  find  it 
easier  to  correct  with  paper  polishing,  if  the  sur- 
faces are  Urge,  than  to  dwell  on  the  smoothing  too 
long.  Tools,  howeTer,  should  fit,  although  the 
work  does  not  fit  them ;  the  error  is  lessened,  and 
the  tool   (fooning  as  it  does  the  base  for  the 


polisher)  should  hare  no  error,  as  it  does  not 
nind  away  anything  like  so  fast  as  the  glass.  So 
tnat  a  palpable  error  on  the  glass  is  no  proof  that 
it  is  also  present  on  the  tooL  In  grinding  a  pair 
of  tools  it  is  ea^y  to  rub  down  the  emery  to  a  degree 
of  fineness  that  cannot  be  done  with  the  glass,  and 
thisis  necessary  to  make  the  tools  fit.  The  emery 
also  requires  to  be  moist— not  wet  When  a  pajur 
of  toob  fit,  the  emery  is  black  and  greasy  in 
appearance.  The  stroke  in  rubbing  is  stzSsight,  or 
very  narrow  in  the  minor  axis  of  the  ellipse.  I 
find  it  a  go6d  plan,  when  tools  are  very  refractory, 
to  use  for  a  few  minutes,  with  all  varieties  pos- 
sible of  stroke,  a  little  Xo.  2  emny,  and  then  wipe 
the  tools  perfectly  dry,  and  with  lonsr  straight 
strc^es  rub  them  together ;  this  invariably  has  the 
desired  effect  The  coarse  emery  gives  a  sort  of 
file-like  surface  to  the  tools,  and  they  file  each 
other  up  by  mutual  abrasion  to  perfect  contact, 
unless  the  error  be  very  considerable,  when  a 
continuation  of  rubbing  with  very  fine  emery  is 
required,  and  muat  reduce  the  error.  I  find  I  must 
leave  my  promised  pitch  tests  ft>r  my  next,  as  I 
have  got  to  the  end  of  my  tether. 

Priamatlane. 

OBJSOT-GLASSBS   AND   BTEPIBOB&— 
TO  **  LBN8." 

[19970.]— As  most  of  the  aueries  have  been  ably 
answered  by  **  Orderic  Vital,"  I  will  just  say  to 
"Lens  "  that  the  e.g.,  paradoxical  as  it  may  seem, 
may  be  absent  in  measuring  its  power,  or  rather 
the  power  of  an  e.p.  on  it  ^y  unng  a  hole  of  the 
exact  aperture  of  tne  actual  or  presumptive  e.g., 
placed  at  its  focal  distance  from  e.p.,  measuring 
from  the  diaphragm  or  stop  in  the  latter,  the  spot 
of  light  will  give,  by  simple  proportion,  the  power 
of  the  o.g.  So  **  Lens  "  can  measure  off  fabulous 
apertures.  Or  he  may  closely  arrange  lenses  if  he 
usee  a  3  to  1  proportion  by  deducting  }  from  the 
power  of  first  lens  if  of  Huyghen^  form,  and 
adding  }  if  of  Bamsden's,  supposing  the  lenses  to 
be  arranged  at  proper  distances — viz.,  one -half 
their  sum  for  Mnyghen's,  and  one-third  for 
Bamsden's.  Although  I  have  seen  many  arrange- 
ments of  the  Hnyghenian,  including  crossed  convex 
and  meniscus  lenses,  in  proportions  of  2^  to  I  and 
2  to  1, 1  still  adhere  to  the  opinion  that  3  to  1, 
especially  for  high  powers,  is  the  best,  all  things 
considered.  The  2}  to  1  proportion  has  a  very 
questionable  preference  on  account  of  its  nearer 
approach  to  aplanatism,  but  is  not  so  well  achro- 
matised.  The  2  to  1  proportion  is  ffenerally^  used 
for  the  microscope.  ,In  this  case  illumination  of 
the  field  needs  such  a'  form.  Piano  lenses  are  the 
rule,  I  think ;  nothing  has  ever  been  gained  by 
the  other  forms.  Priamatlque. 


FIKDINa    DISTAKOB  BBTWBBN   THB 
MIBBOB8  OF  A  0A8SBOBAIN. 

J  19971.]  -I  BO  not  know  whether  the  following 
e  for  finding  the  distance  between  the  mirrors  of 
a  Cassegrain  will  help  **  Lens "  (letter  19964,  p. 
166)  ;  but  if  so  he  is  welcome  to  it  It  was  set  as  a 
rider  to  the  construction  of  the  CassMnrain  in  the 
Cambridge  Mathematical  Tripos  for  isiSl  :— 

**  Construct  a  right-angled  triangle  having  tJie 
radius  of  the  '*  concave  "  for  one  side,  and  twice 
the  radius  of  the  convex  for  the  other;  add  to  the 
hypotenuse  the  algebraical  excess  of  the  first  side 
above  the  other,  and  the  result  will  be  four  times 
the  required  distance ;  the  first  real  image  being 
supposed  to  be  formed  at  the  aperture  iufthe  large 
m&ror."  Perhaps  "  Orderic  Vital**  could  prove  it 
for  us.  B.  O.  A. 


OBNAMBNTAL  LATHB-THBBADS. 

[19972.1  ~ As  no  answer  has  been  given  in  the 
lasi  issue  of  the  "E.  M.'*  to  Dr:  Edmunds^s 
question.  No.  19830,  in  March  24th,  I  inclose  the 
calculated  pitch  and  depths  of  Holt2apffel*s  deep 
and  shidlow  screw-threads  in  thousandths  of  an 
inch:  — 

Depth  of  Thread. 

No.  Pitch.  Deep.  Shallow. 

1     152     163     132 

2     121     131     106 

3     106     114     92 

4     76     81     66 

6     61     6t     62 

6     60     64     43 

7     45    47    38 

8    39     41     33 

9     35     37    29 

10    28     30     24 

11     26    26     21 

12    .18     19    16 

The  actual  measurement  of  the  screw  tools  I 
possess  beiog  Nos.  3,  4,  6,  6,  8,  and  10,  of  the 
above  series,  differs  slightly  from  that  calculated. 
Ilie  angles  of  the  teeth  are  given,  however,  of 
**  about"*  only  as  50''  and  60®;  and  a  small  error 
in  this  may  account  for  the  difference.  B. 

[l9973.]->THA2rK8  to  Mr.  Holtzapffel,  we  are 
I  now  in  possession  of  all  the  data  of  the  CM9lebrated 


screw-threads  which  have  so  long  duag  to  cor 
ornamental  lathe  apparatus.  Much  of  this  la- 
formation  might  have  been  arrived  at  ia  other 
ways,  but  Mr.  Holtzapffel's  letters  to  the  Bxolzsb 
Mbosanio  (letters  19712,  19731, 19768,  aad  19874) 
have  put  these  data  upon  record  in  aathmtio 
form. 

In  the  table  given  herewith,  I  have  collated  Mr. 
Holtzapffel's  data,  and  have  arranged  them  lo  thst 
all  the  relationships  of  any  one  element  may  be 
reaUsed  by  passing  horizontally  alung  the  lins  ia 
which  it  stands.  To  the  right  will  be  seea  ths 
nearest  element  in  the  Whitworth  and  Sailers 
standards.  The  complication  of  the  HoUzspffel 
screw-threads  is  such  as  to  make  it  difficult  to  pre- 
sent them  in  intelligible  form.  But,  starting  frosi 
the  numerical  denotements  by  which  Chtrles 
Holtzapffel  strung  them  together,  I  take,  as  their 
second  classifying  character,  their  sorew-rateiia    • 

Sitch  sequence ;  afterwards,  I  take  their  alohsbet 
enotements  and  diameters.    Should  there  be  say 
Elan  by  which  these  screws  might  have  been  ex- 
ibited  more  clearly,  I  trust  that  Mr.  Holtzipffd. 
while  correcting  me  with  academic  sererity,  will 
believe  me  to  sympathise  with  the  vexation  of 
spirit  with  whidi  he  will  contemplate  this  colleotioa 
of  sorew-toob  when  set  ont  side  by  side  with  the 
systems  of  screws  which,  for  a  whole  generation, 
have  been  agreed  upon  by  mechanical  enginseis. 
Omne  ignotwn  pro  magnifico ;  but  now  that  theis 
screws  are  tabulated  and  comprehended,  Mr.  Holts* 
apffel  will  have  no  difficulty  in  indudnj;  his  olienta 
to  adopt  the  advice  given  so  long  smce  by  his 
father,  and,  in  all  new  apparatus,  to  supersede  these 
screws  by  aliquot  threads.    No  one  will  be  fataoos 
enough  knowmgly  to  prefer  a  screw  39*83  threads 
to  the  inch  in  place  of  one  of  40 ;  36-10  in  pUce  of 
one  of  36 ;  19*89  in  place  of  one  of  20 ;  or  a  msndrel- 
noee.of  9*45  to  the  mch  when  he  can  have  one  of  10. 
Sir  Joseph  Whitworth*s  scsew-ratee  below  the^tn. 
are  generally  thought  to  be  too  coarse.    The  iin. 
screw,  when  used  in  mechanical  engineering  gene- 
rally, has  to  take  its  hold  in  cast-iron,  and  therefore 
has  20  threads  to  the  inch.    But  for  other  purposes 
in  which  the  exigencies  of  cast-iron  are  supecaeded 
by  those  of  steel,  nickel,  bronze,  or  brass,  the  |is. 
screw  should  have  24  or  more  threads  to  the  iitob. 
The  fine  threads  for  watch  and  instrument-nukexs 
are  now  under  consideration  by  a  committee  of  the 
British  Association,  and  the  report  of  that  com- 
mittee will  probably  settle  the  standard  threads  for 
screws  whose  diameters  are  below  a  iin.,  and  for 
which  the  uses  of  cast-iron  as  a  material  scarcely 
need  to  be  considered.    Pending  the  report  of  thst 
committee,  the  spaces  in  the  table  of  standardscrewa 
are  left  blank  below  the  iin.,  while  in  the  aliquot 
screws,  which  I  have  ventured  to  indicate,  it  will 
be  seen  that  Holtzapffers  incommensurable  thresds 
have  been  simply  replaced  by  aliquot  approxima- 
tions.   The  screw-rates  of  Whitworth  and  Sellers 
are  identical  except  in  the  iin.  screw,  in  which 
Whitworth  cuts  twelve  threads,  while  Sellers  cats 
thirteen.    But  the  advantage  of  keeping  down  the 
number  and  variety  of  screw- tools  is  so  great  that, 
unless  some  adequate  reason   is  given  for   thus 
differentiating   the    rate   of   the  Iin.    from  that 
of   the   9- 16th,    the     Whitworth   is    the   bettar. 
The  woodcuts  seen  below  represent  pro&las  of  the 
threads  as  obtained  by  sectional  planes  containing 
the  axes  of  the  screw-bolts.  lu  angle,  the  American 
thread  is -60°,  the  English  thrtai  55**,  and  the 
Holtzapffel  thread  60^.    The  piotilea  are  all  con- 
tained  in   isosceles   triangles.     The   Holtzapffel 
thread  is  a  full  triauffle  of  dO^'   whose  height  is 
neater  than  the  lengUi  of  its  base.    In  cutting  this 
thread,  the  point  of  the  tool  is  just  smoothed  down 
to  prevent  fracture,  and  the  apex  of  the  thread  is 
similarly  smoothed  down  after  the  screw  is  com- 
pleted.   The  American  thread  is  contained  in  sn 
equilateral  triangle  whose  height  is  '866  the  length 
of  its  base.    The  height  of  this  triangle  is  divided 
into  eight  portions;    by    horizontal  planes  one- 
eighth  IS  cut  off  from  the  apex  of  the  thread,  and 
another  eighth  is  cut  off  from  the  bottom  of  tiie 
channel,  leaving  two  flats.    The  truncated  angular 
thread    Uius  formed   is   in  height  three-fourths 
the  height   of   the   full  triangle,    or  -65   of  the 

gitoh.  The  Whitworth  thread  stands  in  an 
lOBceles  triangle  of  55°,  whose  height  will  be  -9* 
of  the  length  of  the  base.  This  height  is  divided 
into  six  portions,  of  which  one  is  rounded  off  from 
the  top  by  an  arc  of  a  circle,  centered  sit  the  point 
where  the  perpendicular  and  the  second  horizontal 
line  intersect,  while  another  sixth  is  rounded  off 
similarly  from  the  depth  of  the  channel.  Ths 
height  of  the  thread  is  thus  two-thirds  the  height 


of  Sie  fuU  triangle,  or  -64  of  the  pitch.  Taking 
the  triangle  drawn  in  a  square,  aa  given  by 
"  J.  K.  P.,"  page  83  «« E.M.,^  the  height  of  that 
triangle  will,  of  course,  be  exactly  the  length  of 
its  base.  Here  we  get  an  anglaof  53*8'— nearly 
2=  sharper  than  that  of  theWhitworth  thready 
and,  therefore,  approaching  somewhat  more  nearly 
to  that  of  HeltzapffeL  If  now  we  divide  the 
height  of  this  triangle  of  bZ"*  8'  into  eight  portions, 
as  in  the  American  thread,  and  then  round  off  at 
top  and  bottom,  as  in  the  Whitworth  thzeadjby^ 
aro  of  a  circle— but  rounding  off  the  aightn  paw 
instead  of  the  sixth— we  get  the  Steinkn  thnad 
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Holtzapffel  Sctew-Threads,  as  now  used  for 
Ornamental  Lathe  Work. 


Whitworth  Screw-Threada 
(Bagliah  Standaxda). 


Sellers  Screw 
Threads  (United 
States  Standards). 


Aliquot  Pitebes.  sngg^etted  for 
Oroamental  Lathe  Work. 


Tapf  and  Dies. 


Alphabet 
Denotements. 


Diameters 
outside  Thread. 


Diameters 
at  bottom 
of  Thread. 


Diameters 
outside  Thread. 


i 

i 


Diameters 
outside  Thread. 


centre  mandrel  nose 
centre  mandrel  nose 
centre  mandrel  nose 


eeatn  mandrel  t 


lin.       = 

'/«in.  = 
»/gm,  = 
"'uin.  = 
"/^in.  = 
>'4in.  = 
"/♦in.  = 
Vain.     = 


^'loin. 


1*0000 
•8760 

1*1260 
•9375 
•8126 
•7500 
•7600 
•8250 
•5600 
•60G0 
•460U 
•4100 
•3600 

•3300 
•2900 
•2600 
•2100 
•2400 
•2000 
•1800 
•1900 
•1626 
•1500 
•1350 
•1200 
•1000 


Undefined 
Undefined 
Undefined 
Undefined 
Undefined 
Undefined 
Undefined 
Undefined 
Undefined 
Undefined 
Undefined 
Undefined 
Undefined 

Undefined 
Undefined 
Undefined 
Undefined 
Undefined 
Undefined 
Undefined 
Undefined 
IJndefiood 
Undefined 
Undefined 
Undefined 
Undefined 


lin. 

"/i«in.  = 
^Viftin.  ■' 

»»/uin.  •- 
"/i6in.  = 
"/uln.  = 
»»/i»in.  = 
•/lein.  = 
"/uin.  = 
'/i«in.    = 

•/iftln.    = 

Vioin.   = 

Vuin.   = 


10000 
•9375 
•8750 

•8126 
•7500 
•6875 
*6260 
•5626 
•5000 
•4375 

•3750 

•3125 

•ssoo 


•7952 
•7327 

•6844 
•6219 
•5710 
•6065 

•4557 
•3932 
•5460 


•9413 
'1859 


8 
9 
9 

10 
10 
11 
11 
12 
13* 
14 

16 

18 

20 


•731 


•620 

•607 
464 
•400 
•814 

^294 

•240 
•185 


•0166 
.0138 

•0126 

•0113 
'0104 
•0096 
•0C89 

•0078 

•0074 
•0062 


lin. 

»Vi«in. 

'Viftin. 

"',»in. 
"/uin. 
»Vi«in. 
^Vi^in. 
Vuin. 
Vutn. 
Vuin. 

Vuin. 

Vi*in. 

«/i«in. 
Vuin. 

V»in.  =  ^2000 
V»in.  =  •aoOO 
»,ian.  =  •187& 


'/uin.  =  -1260 
'  uin.  =    1000 


10 


IS 


16 


86 
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(A.  Molhouse),  an  extremely  graceful,  simple,  and 
Parable  thread,  whose  height,  when  finished,  is 
three- fonrths  or  its  pitch,  and  cqusJly  also  three- 
fourths  of  the  height  of  its  full  triancle.  This 
profile  may  be  figurad  accurately  by  simply  cutting 
out  a  square  of  paper,  folding  it  in  naif,  and  draw- 
ing across  the  two  parallelograms  diagonal  lines 
oieeting  at  a  point.  On  dividing  tiie  surface  into 
flight  bands  by  horizontal  lines,  imd  rounding  off 
at  top  and  bottom  by  arcs  of  circles*  centred  upon 
tite  mteMection^  of  the  perpendiculars  and  second 
fines  from  top  and  bottom,  the  profile  of  the 
Steinlen  thread  is  complete.  The  Holtzapffel 
thread,  if  rounded  off  one-eighth  both  at  top  and 
bottoni,  would  be  much  more  generally  useful  than 
it  now  is,  and  its  shaft  would  be  much  singer ; 
bot,  if  a  model  thread  were  to  be  adopted  for 
sdentifio  or  ornamental  lathe  purposes,  the  Steinlen 
thread  is  probably  the  most  sunple  to  strike  and  to 
Tsrify,  as  well  as  the  most  useful  and  durable.  Sir 
Joseph  Whitworth  has  done  an  inoEilculable  service 
by  introducing  and  accurately  manufacturing  his 
standard  threes ;  but  he  had  to  make  a  compro- 
Knise  with  the  then  existing  systems,  rather  than  to 
dsTise  a  theoretic  thread.  The  following  diagram 
explains  the  Steinlen  thread :— 


/^/    G 

.  <t  . 

A 

/i\ 

v_,.7L-~^— .1- 

:::^ii^ 

?--"t- -"^ 

?- — t-"--A: 

If  the  triangle  in  the  square,  instead  of  being 
iiosoeles,  as  in  the  Steinlen  tnread,  be  made  a 
Qght  angle  by  dividing  the  square  diagonally 
x^ross.  and  then  rounding  off  the  thread  at  top  and 
it  bottom  to  the  extent  ofone- tenth,  we  get  a  right- 
iogled  thread.  Here,  from  a  well-Imown  property 
o(   tri&ngles  drawn  upon    the   sam^   base   and 

"  The  radios  of  this  arc  would  be  one-eighth  (-1251  of 
JM  pitch.  The  exact  radiu«,  as  given  by  Mr.  SteiDlen, 
"'loll  of  the  pitch— <.r,  little  more  than  one^ntb  of 
CM  pitch,  and  tail  would  round  the  thread  off  rather 
One  shaiply. 


between  the  same  parallels,  the  area  of  the  profile 
is  the  same  as  that  of  an  isosceles  triangle ;  but  the 
material  of  the  thread  is  disposed  so  as  to  be  ex- 
tremely solid  in  resisting  deformation,  while  its 
vertical  face  minimises  friction,  and  relieves  the 
nut  of  bursting  strain.  It  is,  in  fact,  a  square 
thread,  of  half  pitch,  i.^.,  of  a  double  number  of 
threads  per  inch,  and,  therefore,  practicallv  twice 
as  strong  as  a  full  square- thread  screw.  Mathe- 
matically, this  right-angled  thread  is  the  strongest 
and  best  thread  bv  which  a  screw-bolt  can  be 
held,  and  it  would  answer  excellently  for  the 
mandrel-nose  and  its  chucks.  Its  cutting  by  hand- 
screw  tools  would  be  more  difficult  than  that  of 
isosceles  threads,  but  less  difficult  than  that  Of 
square  threads.  In  cases  where  extreme  dtirabilitr 
is  of  more  conseouence  than  strength,  the  full 
height  of  the  thread  might  be  left  as  in  a  sqtiare 
thread,  and  the  rounding  off  would  be  limited  to 
the  sharp  edffes,  as  in  the  Holtzapffel  thread.  This 
right-anglea  thread  is  shown  in  Fig.  5. 
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Among  the  three  angular  threads  which  are  before 
us,  the  full  Holtzapffel  thread  is  by  far  the  most 
difficult  of  all  to  cut  It  is  by  far  the  most  liable 
to  injury  and  deformation.  It  is  entirely  unsuit- 
able for  taking  hold  in  cast  iron,  and  the  sharp 
deep  Y-thread  weakens  the  shaft  and  endangers 
its  safety  if  ^rer  so  placed  as  to  have  to  take  real 
strain  or  sudden  jerks.  The  thread,  bainff  higher 
than  the  width  of  its  base,  is  also  liable  to  deforma- 
tion wherever  strength  is  called  for.  Considering 
the  depth  of  its  thread,  its  pitch,  screw  for  screw, 
must  be  finer,  or  the  shaft  is  daogwouslv  weakened. 
Its  best  position  is  probably  on  a  steel  bolt  holding 
in  a  steel  nut.  For  brass,  oast  iron,  and  wood  it 
is  the  most  unsuitable.  The  large  bearing  turfaoe 
offered  by  its  thread  aiakes  it  more  durable  under 
verr  frequent  fixing  and  iinfliing»  «•  long  ai  no 
real  itimia  laUt  upon  it. 


The  Whitworth  thread  is  said  to  be  the  eaaiaitof 
all  to  out  by  ordinary  screw  tools,  but  needing 
much  care  to  cut  accurately  in  the  lenw  lathe. 
The  full  rounding  of  its  thread  and  channel  leaTe 
the  shaft  at  its  maximum  of  strength,  the  thread 
the  most  difficult  to  deform  by  injury  or  by  strain, 
and  for  holding  in  cast-iron  most  excellent.  For 
durability,  when  frequently  fixed  and  unfixed,  it  if 
said  not  to  equal  the  Holtzapffel  thread.  In  out- 
tin^  the  Whitworth  threads,  it  should  be  re- 
coIh3Cted  that  the  rule  is  to  '^keep  down  the 
pitches,"  t.^.,  to  put  as  many  threads  on  mtermediate 
sizes  as  the  table  allows.  Thus,  for  fin.,  and  up  to 
|!n.,  the  threads  are  10  to  the  inch ;  for  |in.,  and 
up  to  lin.,  the  threads  are  9 ;  for  Ihi.  the  threads 
are  8. 

The  American  thread  is  very  difficult  to  out  by 
ordinary  screw  tools,  but  very  easy  to  cut  in  the 
screw  lathe.  Its  thread  is  a  sunple  one  to  figure  and 
to  verify,  and  it  is  cut  with  a  minimum  of  waste 
material. 

The  aliquot  pitches  suggested  are  of  course  thoee 
of  the  English  standard,  which,  as  I  have  said» 
differ  only  in  one  case  from  the  American  standard. 
Below  the  ^in.  aliquot  approximations  of  the  finer 
Holtzapffel  threads  are  provisionally  inserted 
pending  the  settlement  of  fine  threads  by  the 
BritiBh  Association.  These  aliquot  pitches  maj 
of  course  be  used  with  any  shaped  thread,  but  con- 
sidering the  ease  with  which  the  Whitworth  thread 
is  out,  the  medium  angle  of  its  profile,  its  general 
utility,  and  its  wide  currency,  no  other  thread  is 
likely  to  come  into  vogue,  and  the  multiplying  of 
standards  is  to  be  deprecated.  Six  of  the  most 
useful  of  these  threads  I  have  also  indicated  aa 
mandrel-gutdes  for  those  who  still  use  the  tra- 
versing mandrel. 

The  aliquot  guides  commence  with  10  threads  to 
the  inch,  a  rate  which  will  govern  the  mandrel- 
nose,  slide-rest  screw,  and  back  poppet  cylinder, 
and  which  will  be  most  useful  for  coarse  general 
purposes.  They  end  with  36  threads  to  the  inch, 
which  gives  the  universal  screw  for  microscope 
objectives,  and  is  most  useful  for  fine  general  pur- 
poses. AU  these  aliquot  threads,  and  many  others, 
can  be  cut  by  the  slide-rest,  with  six  change- 
wheels,  and  thus  the  traversing  mandrel  and 
mandrel-guides  may  be  got  rid  of. 

Against  the  ornamental  pitches  there  is  no  need 
for  further  argument.  Their  appearance  in  the 
table  is  enough,  and  we  shall  wait  in  vain  for  any- 
one to  advocate  them.  Our  valued  friend  and 
adviser  in  such  matters,  **  J.  K.  P.,"  writing  recently 
in  the  RitftT.TBH  Mzghanio  (p.  108)  says,  *'aa 
a  praotical  man  I  should  never  dream  of  putting 
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bat  a  Whitworth  thread  on  a  new 
il."  The  author  of  "The  Lathe  and  its 
Ums"  (p.  3),  layt,  **  It  will  be  found  of  neat 
ooaTeniance  to  haye  the  screw  on  the  nose  of  the 
mandrel  (and^deed,  ali  sorews  abont  the  lathe) 
of  itaadard  Whitworth  pitch.'*  Mr.  Holtsapffel 
himself  does  not  demnr  to  the  sentence  which 
his  father  passed  vpon  these  sorews  in  1846. 
Be6entl7  in  the  EvauBB  MaoHiwio,  so  aooom- 
ijished  and  experienced  a  lathe-maker  as  Mr. 
ESrans,  who  has  used  these  screws  all  his  life  sot 
into  SQoh  great  obscorit^  as  to  giro  Mr.  HoUa- 
apffelgronnd  for  imagining  that  he  does  aoteren 
jet  nnaerstand  these  screws ;  and  when  I  compare 
iii.  Efans's  last  letter  (19873)  with  the  toUe  now 
published,  I  'conclude  tnat  Mr.  Holtzapffel  must 
naTC  been  right,  and  that  my  table  will  be  of  use 
erento  Mr.  £?ans.  The  sorews  of  ornamental 
dide-rests  were  made  13-09  to  the  inch,  but  that  was 
•«  too-too«utter,"  and  they  have  been  superseded 
liylO  to  the  inch.  The  back  poppet  cylinders 
are  still.  howeTer,  screwed  13'09  to  the 
inch,  and,  therefore,  when  boring  a  chudc 
▼ou  haye  to  stop  and  bore  your  own  brains 
m  order  to  Sjton  out  how  much  ii  an  inch  diyided 
liy  18*09,  and  how  much  that  quantity,  multiplied 
by,  say,  six  or  seyen  turns,  amounts  to.  Kennan's 
poppsia  contain  a  square  10-thread  screw,  and  the 
number  of  turns  giyes  you  in  tenths  of  an  inch  the 
depth  you  haye  bored.  The  16-16th  and  13-16th 
aandrel-noses  are  both  still  screwed  9*46  to  the 
inch.  All  the  ornamental  mandrels  ought  to  be 
screwed  10  to  the  inch ;  and"  as  the  larger  ones  are 
generally  drilled  out,  this  screw-thresd  will  be  in 
more  eonal  mathematical  ratio,  as  well  as  of  yast 
uacticai  conyenianoe.  Now,  when  all  these  aimpli- 
ncatioQS  can  be  accomplished  without  saeriflong 
itrength,  poportion,  or  utility,  why  should  an 
aaaat^ur  of  the  year  1882  be  worried  by  haying 
to  recollect  that  his  mandrel  is  screwed  9*40 
to  the  inch,  his  slide-rest  10  to  the  inch,  and 
his  poppet- cylinder  13*09  to  the  inch  ?  There 
is  no  answer  to  theee  queries  except  that  thay 
indicate  yices  which,  at  present,  permeate  the 
whole  of  our  ornamental  lathe  apparatus,  and 
which  tire  out  and  disgust,  and  put  to  useless 
expense  at  eyenr  turn,  those  who  take  up  the 
charming  and  instmotiye  pursuit  of  geometric 
taming.  A  geometric  lathe  should  Im  to  the 
boys  m  eyery  house  of  refinement  and  culture, 
what  the  sewing-machine  has  become  to  the  girls. 
But  that  can  only  be  when  the  apparatus  is  sim^- 
fied  Iqraoientifio  deyelopment,  and  made  capable  of 
beinc^  multiplied  without  the  cost  of  laborious 
indiyidual  rraoroduction  and  fitting.  I  trust  that 
Mr.  Holtzapffel  will  help  us  to  bring  this  about. 
James  Bdmunda,  M.D.,  €to. 
GhsaftoQ^street,  Bond*street. 

WATOH  XAINSPBIXraiNa. 

S 9974.]— In  my  last  letter  (19893)  on  the  aboye 
.ect,a  slight  correction  is  needed  as  regards 
Fig.  2.  The  hookixig  should  not  be  as  demoted 
there.  It  should  be  a  hole  not  a  hoolt.  The  text, 
howeyer,  sufficiently  explains  it.  In  pursuing  the 
subject  of  mainsprmging  a  little  further  for  the 
benefit  of  those  who  foUowed  me  in  my  former 
letter,  I  wish  it  to  be  understood  that  I  do  not 
intend  to  write  an  elaborate  treatise  upon  the  art, 
bat  Just  to  set  as  dearly  as  I  can  before  the  reader 
the  yarious  ins  and  outs  of  the  work  and  the  toob 
required,  or  such  as  are  generally  used.  Haying  that 
object  in  yiew,  I  made  ay  lettar  as  brief  as  vas 
consistent  with  the  subject. 

A  few  words  of  adyice  and  instruction  upon  the 
work  of  punching  and  hooking  sjnings  is  necessary 
aa  a  continuance  of  that.  I  introduce  here  figures 
of  the  yarious  tools  used  in  fitting  springs.  ^  the 
initiated  they  wiU  be  perfectly  f amiUar,  but  to 
amateurs  they  will  be  a  guide  as  to  what  tools  to 
purchase  for  the  purpose.  Fig.  1  is  actual  size  of 
a  small  turning  tool  which  is  #orked  in  the  centres 
of  a  pur  of  "tomi."  A  I  is  the  wheel,  A  the 
piyoted  shank,  B  a  flat  round  table  solidly  set  on 
shank,  G  is  a  smaU  ooned  ooUar,  the  coned  end 
setting  in  a  ««shik"  in  B,  D  is  a  squared  nut 
screwmg  on  piyoted  and  threaded  contmuation  of 
A,  and  Duttmg  sg  tinst  C.  The  shank  is  turned 
off  to  a  piyot  at  R  lu  twining  out  a  barrel- 
bottom  or  barrel-lid,  no  better  simple  tool  can  be 
found  than  this.  The  collar  C  hoXoB  the  barrel  or 
lid  flat  against  the  table  B,  .and  the  eqaared  nut  t) 
makes  all  firm  aud  tight  for  turning  or  hollowing. 
A  li^ht  horsehair  bow  is  used  with  tlds  tool :  the 
turning  out  being  done  with  a  grayer,  flat  edged, 
not  poiiitedly,  astiiat  makes  a  series  ol  roug^  rings. 
The  iobide  sntface  of  a  barrel  canuot  be  too 
smooth. 

Fi^.  2  represents  a  yery  simple  form  of  punch, 
makiog  a  small  round  or  other  shaped  hole, 
acoordiugl^  as  the  puDoh-point  and  bottom-hole  are 
made.  It  is  screwed  in  the  vice,  and  the  softened 
end  of  the  spiiog  placed  exactly  central  over  the 
hole.  The  punch  is  then  held  firmly  down  on  the 
spring  and  struck  with  a  hammer.  The  hole,  if 
too  small,  is  easily  opened  with  a  broach.  Az>y 
burr  should  be  removed  with  a  file  or  a  small  steel 
chamfer,  as  diown  in  Fig.  7,  which  has  three  oz 


four  cuttixiff  faces  upon  it,  and  is  fixed  in  a  wooden 
handle.  In  Fig.  3  we  have  what  is  called  a  riveting- 
stake,  but  this  tool  is  exceedingly  useful  for  pierdng 
springs  that  are  too  narrow  for  the  other  punches 
to  pierce  correctly.  Fig.  6  shows  a  form  of  steel 
punch  which  may  be  used  in  conjunctioa  with  this 
stake.  The  end  of  the  sprinc  is  placed  ovur  a  hole, 
and  the  point  driven  centrally  through. 
Fig.  4  represents  the  ordmaiy  jack  punch.    As 


/^/  a./,  n  G,B.     ri  Q.s . 


will  be  seen,  there  are  three  punches  in  this  tool  A ; 
theee  are  set  in  the  upper  jaw.  and  held  firmly 
there  Iqr  screws,  whose  ends  set  in  deep  notches 
cut  in  the  punches.  The  first  punch  is  generally 
round,  the  others  square  and  oblong,  or  ooth  ob- 
long, and  of  two  sizes.  A  hardened  steel  plate  0 
is  screwed  to  the  lower  jaw— which  is  a  double 
one— and  in  it  are  cut  three  holes  corresponding  in 
diape  to  the  punches,  and  iust  a  shade  <mly  larger. 
A  oneck-screw  B  limits  the  fall  of  the  punones 
through  the  plat^  G.  The  spring  ii  placed  under 
the  punch,  at  right- angles  wiu  the  tool.  The 
hmiaies  are  then  closed  until  the  spring  ii  pierced. 
This  tool  is  shown  about  quarter  size. 

IaFig._6  is  seen  the  usual  form  of  spring- winder 
drawn  half -size.  Any  kind  d  watch-spnng  may 
be  wound  into  barrels  with  this  tooL  It  has  a 
double  action,  which  is  controlled  by  the  roddng- 
dick  0  and  the  diifting  spring  D  working  into 
the  toothed-whed  B.  the  arbor  of  which  passes 
from  the  onnk-handle  through  the  uprights  of  the 
frame  to  the  collar  G,  which  has  a  poppet  F  screwed 
into  it,  and  which  oarriee  a  small  protruding  pin  or 
hook  A.  Bound  this  poppet  the  spring  is  hooked, 
and  wound  up,  and  when  wound,  may  be  securdy 
held  by  the  movable  lever  E,  which  is  free  to  move 
upwards,  or  slide  baokwiird«  or  forwards ;  but, 
wnen  pressed  down,  is  neld  firmly  by  friction 
between  the  chapi  H.  The  part  I  isBorewBd  in 
the  vice. 

Beverting  to  the  subject  of  springing ;  some  dd- 
fashioned  workmen  ignore  all  uiese  methods 
of  punching,  and  driUall  the  holes,  opsping out 
with  a  fine  square  file,  if  so  required.  The  result 
is  the  same,  but  iMakes  very  much  longer  to  drill 
through  a  piece  oz  comparatively  hard  steel  than 
it  does  to  pundi  it.  The  extreme  end  of  a  new 
spring  should  always  be  thinned  off  a  little^  and 
either  rounded  or  pointed.  It  very  freouently 
happens  that  the  biurrd-hook  or  hole  is  not  set  in 
the  centre  of  the  barrd-ring.  Hie  spring-hook 
or  hole  should,  in  those  cases,  be  acoomnaodated 
thereto;  otherwise,  unless  the  spring  is  low  in 
the  barrel,  it  will  not  sit  properly  down  in  its 

Elace.     Tula  should  not  be  overlooked,  as  if  the 
id  lises  it  will  possibly  j  im  against  the  barrd 
cook,  and  retard  or  stop  the  watch. 

The  barrel-holes  should  never  be  allowed  to  go 
large.  When  they  are  so,  they  should  either  br 
carefully  punched  up  or  rebushed.  The  latter  jot* 
requires  skill,  and  can  be  done  only  with  a  mandrel 
or  a  Swiss  taming  tool.  These  remarks  apply  to 
every  kind  of  watch -barrd.  Frequently,  thr 
barrel-lid  does  not  hold  firmly  in  the  groove. 
When  this  is  bo,  the  edge  of  the  lid  should  be 
•lightW  spread  with  a  smooth-faced  hanmier  on  a 
smooth  sU-el  face  of  the  vice.  When  sufficiently 
spread,  it  may  be  turned  true  with  the  centre,  and 
bevelled  off  in  the  little  tool,  Fig.  1.  The  groove 
of  the  barrel  may  also  be  re-cut  in  the  8am<r 
tool.  It  should  always  be  obeerved  to  keep 
the  barrd  perfectly  free  on  the  arbor,  and  dear  of 
the  cock  and  bottom  plate  \  any  rubbing  retards  the 


power  exerted  by  the  spring  it  contains.  Ooeadou- 
ally,  one  finds  that  the  barrel  wobbles  on  the  srbor. 
This  may  often  be  corrected  by  shifting  tbs  lid 
round.  The  barrd  diould  not  be  let  ran  unevedy. 
It  is  a  commendable  plan  to  always  try  tbs  frse* 
dom  and  truth  of  the  barrd  when  the  spring  bsi 
been  taken  out  for  any  purpoee.  Geneve  baneb 
in  particular  are  prone  to  stick  a  little  on  the  arbor. 
Watches  often  stop  from  tins  cause  dune.  The 
roller  on  Qeneve  arbors  is  readily  removed  by  un* 
pinning  or  unscrewing.  The  shoulder  or  bole 
should  be  reoQed  before  putting  together. 

In  conduding  this  subject  dc  mainspringinff,  I 
hope  my  instructions  wiUprove of  service  to  a  few, 
if  not  many.  With  the  Editor's  pwmiasion  I  will, 
at  a  future  convenient  time,  give  a  little  iastructioD 
upon  fitting  new  teeth  to  watch  and  dock  wheda. 
tlie  subject  has  been  slightly  touched  upon  by  our 
esteemed  **  Fellow- Workman,"  who,  I  regret  to 
see,  has  latdy  not  been  free  from  mud-throwing. 

It  is  not  often  that  men  unite  in  themselves  tbe 
artist  as  well  as  the  mechanic ;  so  I  am  sure  any 
little  want  of  correct  drawing  of  the  various  parts 
of  watchwork  illustrated  should  not  be  too  closely 
oritidsed.  I  had  no  difficulty  at  all  in  followiog 
and  understandmg  aU  that  ''F.  W."  has  illus- 
trated, and  I  think  he  is  to  be  warmly  commendsd 
and  encouraged  for  what  he  has  done  for  tbs 
readers  of  the  MsoHANia.  and  for  what  he  evidently 
intends  to  do.  Certainly,  while  he  has  such  a 
warm  supporter  as  **Guyot,"  he  diould  notqasfl 
or  refrain  from  doing  his  desires  in  his  own  way. 

Alfojoe. 

WATOH-BEPAIBINa. 

[19976.]— **GuYOT,"  in  letter  No.  19917,  tellsni 
that  the  only  and  propes  way  to  .repair  a  wide  bcls 
is  to  rebush  and  repitch,  but  dosa  not  tdl  us  bow 
to  do  that.  Now.  I  am  nut  going  to  criadse,  bat, 
for  the  benefit  of  others,  I  will  give  my  way  d 
repitching  and  bushing  holes.  We  will  suppose  we 
want  to  put  in  new  thud  and  fourth  holes  in  vena 
watch,  we  wiU  bosh  the  third  first.  Broaoht& 
holes  one  top  and  bottom,  chamfer  both  sides,  sad 
rivet  in  a  brass  stoppius.  Pitch  centre  and  thud 
wheel  together  in  depth-tool;  place  one  leg  of 
depth-tool  in  oebtreJiole,  and  hold  the  toolupngbt 
and  score  off  obi  to  third  whed-bar.  Now,  tabs 
out  oentre- whed  from  depth-tool,  and  put  in  coa* 
trate  or  fourth  wheel,  and  pitch  them  toocdisr ; 
now  place  one  leg  of  deptb-tool  in  old  hole  of 
contrate- wheel  and  score  off,  the  lines  where  thflj 
cross  will  be  the  pUce  for  third  whed  pivot  Msik 
it  carefully.  Now  place  pillar-plate  in  mandfd» 
upright  with  back-centre— i#.,  set  the  mark  to  nm 
true  and  drill  through;  place  top-plate  in.  and  pia 
down  upright  top-hole,  and  dnU  off  in  thesams 
way ;  remove  from  mandrd  and  atop  up  coaMs 
pivot-holee,  and  pitch  third  and  fourth  whadi 
together  again  in  depth-tool;  score  off  on  plate; 
dnlioff  aame  way  as  before  deaoribad,  X  thiak^ 
in  this  way,  you  will  get  the  wheels  upright  sad 
not  lose  the  positions.  Of  course  there  may  be 
better  ways  than  this,  but  I  alwaya  adopt  this  plan 
for  new  watches  as  well  aa  for  old  anes.  Of  ooone 
it  cannot  be  done  for  the  small  charge  of  2s.  6d. ;  tbe 
punch  is  generally  used  at  that  prioe. 

I  agree  withF.  0.  Putl^  respecting  hair-spriogs ; 
they  should  not  be  drawn  or  interfered  with  to 
weaken  them ;  better  to  fit  a  new  one-it  wodd  be 
more  workmanlike* 

I  would  also  ask  **  A  Fdlow- Workman  ^'  to  giie 
us  afew  more  hints  respecting  the  way  to  test  the 
angle  of  verge  pallets,  and  to  know  when  thor 
require  opening  or  closing,  also  width  of  pslkt*.  I 
thmk  he  has  skipped  i  t  o  ver.    I  may  say  that  I  aa 


only  1 


Working  Blaekamtth. 


BA0K-8TA78. 


[1^76.]— Thxbx  are  a  great  many  patkenu  of 
back-stays,  both  fixed  and  travelling,  used  m 
turning  slender  work  which  would  otherwise  IV'^ 
from  &a  tool,  and  of  course  some  of  them  ais 
much  better  than  others.  I  give  four  illustratioai 
of  those  made  and  used  by  myself,  eadi  for  its 
own  particular  work.  Fig.  1  is  Vbn  one  I  uss  with 
tbe  self-acting  mechanism  of  my  lathe  whA  tam- 
ing icon  which  is  suffidently  long  and  slendv  to 
B|»ring  under  the  cut.  It  consists  of  a  dail-ifs& 
upright.  A,  having  a  fiat  sola,  wkddi  boltsonftbe 
saddle  with  two  sorews,  which  pass  through  tbe 
slots  shown  and  into  two  holee  tas>ped  in  top  of 
saddle;  the  bottom  of  this  sole  is  planed  tree,  sad 
haa  aa  arch  oast  in  it  to  bridge  over  the  svf^smg 
sorew.  The  side  of  the  npri^t  has  a  radsoolar 
receptade  planed  out  to  fit  the  shank  of  the  Bsme 
D,  which  is  ol  wrought  iron,  and  la  seoaied  to  tte 
upright  by  a  bdt,  the  head  ol  which  is  esaa,  w 
the  nut  u  at  Um  far  dde.  This  bolt,  pMag 
throagh  a  slot  in  B,  allows  a  certain  amovit  of 
ad  j  uBtment.  The.liont  (0)  ol  the  ftmme  is  a  kMBS 
piece  fastened  by  two  screws,  and  can  luadfYy  M 
taken  on  or  off  to  change  the  dies.  Theiaddem^ 
as  wdl  as  the  oppodte  dde  ol  fkame,  are  v-cBam* 
fered,  and  between  them  slide  two  dies dmflar  ma 
stock  and  diet  for  cutting  screws,  but  of  eouaeaot 
tapped.    Theee  are  damped  together  OB  at  Mf 
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to  be  tuzned  by  two  fhumb-screwi ;  tbe  dies  mnet 
be  a  good  fit  between  the  guide  ban.  In  neing 
tUB8taY.thetoolif  aetto  cntin  front  of  the  diae; 
i&d  wbile  trKToUing,  by  a  torn  of  the  thumb- 


loewfl.  the  dies  are  at  onoe  adiuated  to  the  diameter 
of  won,  and  mo^  along  with  the  tool  the  entire 
length  of  cat.  F^  roaghing  enta,  I  find  hard* 
wood  diea  are  beat,  aa  the  tool  leavea  a  fine 
MMw-thread  which  imbeda  itaelf  in  the  wood, 
bnt  wfaioh  metal  diea  would  break  down  and  allow 
the  rod  to  spring  a  little ;  bnt  when  aorew«cntting, 
haid  steel  diee,  a  pair  of  which  I  haTO,  work  very 
wbU.  With  thi4  atay  I  onoe  turned  a  rifle  ramrod 
for  a  £riead,  3ft.  lonf^,  fin.  diam.  Fig.  2  ia  what  I 
me  in  eutting  apirala  m  wood  or  ifory,  with  a  re- 
TolTmg  cutter  driven  from  OTerbead.  Thejipright 
iithe  same  as  Fig.  1 ;  but  in  place  of  the  frame  and 
dies  I  simply  put  a  piece  of  hard  wood  like  D ;  this 
if  inl&oient  support  when  uaiog  a  rerolTing  eutter 
M  tool,  but  would  not  do  in  taming  iron.  Fig.  3 
ii  the  one  I  use  when  hand-taming  in  wood :  for 
iutsnoe,  for  balusters  or  towel-rails.  B  is  an 
ofdinsry  tee-rest  socket,  which  is  bolted  to  hithe* 
bed  under  the  middle  of  woik.  F  oan  be  adjusted 
verticelly,  and  G*  slides  through  it  horiiontally, 
ind  the  work  is  supported  in  the  notch  al  the  end. 
At  the  other  eod  of  G  is  a  coned  hol^,  and  you  ma? 
bsTs  a  number  of  these  holes  of  diff<irant  siaes  if  O 
if  made  louff  enough.  These  are  used  for  suppoit- 
iag  the  ends  of  rods  while  being  bored.  G  is 
damped  in  desired  position  by  the  capstan  screw 
it  top.  Fig.  4  is  used  for  supporting  one  snd  of 
work  while  the  other  end  is  secured  in  a  chuck  on 
maadri].  For  inatance,  in  cutting  a  scvew  faiside 
tbeeadof  the  box  of  a  carriage- wheel,  or  as  a 
tempocsfy  boating  to  lua  the  mandrel  of  a  friend's 
lathe  in  while  fitting  a  chuck  to  it.  H  ia  an  iron 
eMtfaig  whloh  is  bolted  across  the  laOM-bed  with 
tbSBi&  H  next  the  mandrel,  it  can  be  set  true  by  a 
oeipsntar^s  square  laid  across  the  bed.  I  is  a 
xeotaagnlar  meoe  of  weU-eeaaoned  mahogany 
Disely  nlaned  up,  and  f aatened  to  the  uprighte  with 
tiro  beita  which  paM  through  Tcrtioal  alots,  and  so 
can  be  adjuated  for  hcfight.  In  I  a  central  hole  ii 
tamed,  ather  coned  or  plaiui  to  fit  whaterer  job  is 
in  hsna.  This,  of  course,  oan  be  made  of  metal, 
bat  I  find  mahogany  answers  admirably.  These 
fov  stays  I  haye  found  to  do  their  work  remark- 
iMy  well,  though  there  may  be  other  patterns  as 
good  or  better.  F.  W.  e. 


IBOK  tfOULDlNOu 

[19977 .]-!  BBAUL  try,  with  the  Indulgenoe  of 
ay  ieUow-woskmen,  to  place  something  before 
tbem  which  will  aomMimesproTcwsefuL  IshaU 
^sak  on  the  diflMent  brancbee  of  loam,  ffvsen* 
KDd,  nd  dry-sand  moulding  ;  ahow  the  different 
■odss,aadwhatleonaider  the  proper  one.  Loam- 
aoBbhag  ia  considered  the  higher  grade,  and 
MOMS  into  use  where  there  are  large  and  heaTy 
nskinn  required,  auoh  aa  the  eylindera,  eondenaera, 
«•«  of  land  and  marine  anginea,  tarbinse,  Ac. 

Wbsre  they  are  wanted  sound  and  firee  from  dirt 
i  tail  P«ttem  is  nerer  required,  as  in  sand  mould- 
ing. To  be  a  thorough  loam  moulder,  a  knowledge 
of  gscBMtry,  and  able  to  read  a  drawing,  are  Tery 
wiilisl.  In  dry  and  green  sand  moulding  tbe 
opsratioa  is  much  the  same.  In  each  case  you  re- 
3;^ apattem  of  the  casting  that  is  to  be  mader. 
Tbe  diilarenoe  consists  in  coating  the  dry  sand 
>>Mild  with  blaokwaah,  and  having  the  damp  ex- 
wedinaatoveoroTaD.  Green  sand  moulding 
iibsady  and  cheap,  and  does  well  enough  for  the 


general  run  of  caatinga.  In  well-conducted  shops 
there  is  hardly  a  limit  to  the  diffiohlt  and  heayr 
castings  that  can  be  made  in  green  sand.  1  wiU 
take  ioto  consideration  first  the  branch  of  loam  in 
all  its  workings.  The  most  essential  tools  required 
in  a  loam-shop  to  commence  with  are  a  spindle 
about  2in.  in  aiam-ter  and  8ft.  long,  some  more 
and  less.  It  reqaires  to  be  tnmed  true,  and  about 
9in.  at  one  end  to  be  tapered  or  cone-shaped 
Some  require  only  to  be  rounded  at  one  end. 

A  socket  or  cross  (as  it  is  generally  called)  is  re- 
qoired  for  spindle  to  work  in.  To  make  a  cross,  a 
large  centre  or  bees  is  rauimed  in  what  is  called 
open  sand  "with  three  or  four  arms  (see  figure). 


The  tapered  end  of  spindle  is  coated  with  oil  and 
blacking  or  tar,  placed  upright  in  centre  of  mould, 
and  then  metal  poured  in.  After  the  casting  has 
cooled  the  spindle  will  oome  freely  out,  when,  after 
being  ofled  and  replaced  in  socket,  will  work  better 
timn  had  the  socket  been  drilled  out  in  a  lathe,  as 
is  Bometimea  done.  In  aome  diopa,  where  con- 
Tenient,  stays  or  jibs  are  placed  against  the  side- 
walk with  i^edestal  attached  tj  steady  and  keep 
plumb  the  spindle.  In  such  a  spindle  the  socket 
will  do  fin.  deep,  and  will  make  the  truest  job. 
The  deep  socket  is  portable,  and  can  be  wrought 
#ith  auTwhere,  aad  almost  at  any  job,  proyided 
care  be  taken  when  setting  tLe  loam-board.  To 
complete  tha  tackle,  an  arm  is  reqaired,  to  move 
up  or' down  flie  raindle,  with  acrews  attached  (as 
shown  in  figure),  to  fasten  where  necessary.  When 
^tartmg  to  a  jbb,  a  good  strong  plate  is  required  to 
build  it  on,  all  of  which  will  be  afterwards  ex- 
plained. Then  come  the  loam -boards,  or  skeleton 
patterns,  according  to  the  different  kind  of  job». 
The  subject  for  my  next  letter  will  be  screw-pro- 
pellers, showing  the  diiferent  ideas  and  ways  of 
moulding  them.  Foundry. 

(To  be  continued  ) 

aOW  TO  XAKB  A  CHEAP  AND  OHHA. 
KJBNTAli  BOOK-OASB. 

[19978.1— As  no  one  has  answered  the  last  letter 
of  «*  Betels  "*  (19864),  I  Tentuze  to  reply  by  Sending 


an  original  design  for  bookcase,  the  sides  of  which 
can  easily  be  cut  by  fret-aaw  or  bow-saw.  and 
smootlieaup  bjfile.  The  shelves  are  chamfered, 
and  oome  withm  a  |fai.  from  the  front,  are  groorea 
into  the  sides.    The  cornice  is  indented  as  shown. 


^ 


It  may  be  made  of  pine,  and  sta'ued  with  oak 
stain^  or  nitch-pine  ^ot  up  dean  and  polished,  with 
parte  of  It  ebonised  if  praerred.  Veya. 

Eiaonrs'  oasoade  biohboxatb 

BATTBBr. 

[19979.]— Many  users  of  batteries  must  have  re- 
gretted the  waste  which  ensues  from  the  necessity 
of  diseardinff  zinc  plates  before  completely  worn 
away,  and  bichromate  solution  when  only  par- 
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tially  spent  Mr.  Higgins  has  constructed  a  battery 
wherein  theee  waste  materials  are  utilised,  and 
wherein  the  mercury  used  for  the  amalgamation  of 
the  plates  is  recoTered.  A  is  a  stoneware  jar  of 
about  a  quart  capacity,  and  provided  with  a  spout 
near  the  top;  Band  B'are  carbon  platea,  sup- 
ported by  the  wood  block  G,  and  secuzad 
thereto,   and   placed   in  electrical   oommunioa- 
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«^  t&0»  fPMltlV*  <rf  tfci9  JMSiL  TW  <lMi«  SM  \A%mA 
«•    •   f«>V,   MA    ftWr«    Mp^y4L«'.  SJ    k^yWB    IS    U»« 

*A  W'jfc/nMMt*  »vi«uott,  t>»icfW  tb«  Wwm^  am  tmpty 
wawrw/,    Wk«»  in  miAi'/n,  UehromMtm  •oIoUmi 

a«ftat«i«,ffMBtti«t  into  tJb«  Meood,  Md  ■•  to 

telUrr.  ▲  MaffU  ««U  b  lUUd  to  hftviL  wlbMi 
•Md  wtik  U0W  $fAuiUMf  «»  •Uetronotire  fofte*  of 
li^t«2V  v<ilt«,  wtili  *  fimfaUnn  ol  I'lOth^hm. 
TIm  fwTMi  k  Mii4  to  b«  r«rf  ooonUmt,  %rmi  wIms 
tiE*«  t«tt«f7  All  iro(k«(l  for  hoon  togwtbcr.  Tbo 
lHcto»Mt«  loliitMm  BMf  b«  pMtod  nntil  tbo  colour 
cJsuogM,  Tb«  o«6«Mit /  of  addisi  frMh  ziao  U  in- 
di«AUd  b)r  th«  foraiAUou  of  »  rod  iiuolubto  mU  of 
DMreunr.  Jt  U  tUUttX  tUt  UaI*  bUtorr  ootU  2id. 
pffrMllMr  day,  ao4  tb«t  32,000  ft.- U>,  of  work 
•Oft  It.  fid.  Tb«  btttt«ffy  WM  txhibit^d  in  Action 
hHof  th«  Hocinty  of  T«)Mraph  Kagioeni  the 
other  d«f ,  Mid  tho  mcoomit  of  it*  flApAUUtiot,  wboo 
publUhAd  In  the  Hoctelj'e  JoumaLwilX  be  reed 
with  ifiterett  by  thoie  oonoemed  io  the  qoeetion  of 
eootiouy  in  bAtteflee*         Alfred  W.  aftoward. 

omirAXBirTAL  sLtoB-Bans. 

[lOOHO.J-WiTU  regard  to  10052,  uo  duubt  an 
eoueutrlo  lathe  aod  uiUi  can  be  adapted  to  ''  F. 
W.  O.'b"  ■Ude-rest,  but  my  objection  referred  to 
it«  uot  belug  woU  fitted  to  rtfo«i?e  the  ordinary 
outteri,  Sco»,  in  use.  For  my  own  part  I  prefer  a 
alide-rett  which  doeanot  require  sucna  apecial  tool. 
Ho  aUo  with  regard  to  the  eorew  ferrule,  whidi 
makee  one  indopeudent  ae  to  the  level  of  the  cut- 
ting partof  auy  tool.  LiJie  *'  F.  W.  G.,"  I  make 
most  of  my  own  took,  but  eo  Tarioua  are  they, 
made  oooaiioualiy  for  the  nonce,  that  it  would  be 
an  intolerable  nulaanoe  to  haTe  to  make  them  ail 
Accurately  to  one  level. 

As  to  the  baoklaeh,  if  "  F.W.  a.*i"  pUo  etands 
the  teat  of  loug  wear  and  does  not  oauie  stilTneM  in 
workiug  the  leading  lorew.  it  ia  at  least  ai  good  as 
mine,  but  I  have  the  advantage  of  the  easier 
woriting  of  the  square  threaded  screw.  I  can  screw 
up  my  divided  nut  without  taking  any  of  the  sUde- 
Cfst  to  pieces. 

When,  however,  **  F.  W.  0."  proceeds  to  explain 
the  modus  operandi,  then  I  prefer  my  theory  to 
his  explanation.  However  the  screw  Is  made,  if 
baoklash  cuiues  in  the  course  of  wear,  I  fail  to  see 
haw  his  cUmpiug  adjustment  can  act  on  the  prin- 
ciple of  a  wedge.  It  may  tighten  the  screw  against 
the  nut  after  some  fashion,  but  I  should  think  that 
backlash  must  soon  euiue  again. 

The  sugffestton  X  gave  as  to  drilling  and  tapping 
the  nut  before  sawing  it  in  two  was  a  practical  one. 
The  first  nut  I  experimented  upon  was  not  tapped 
before  it  wai  divided,  and  to  this  I  attributed  the 
imperfect  working  of  the  four  torews.  In  the  next 
nut  I  berod  each  of  the  four  holes  with  two  drills, 
and  tapping  the  smaller  interior  holes,  procured 
|>erfect  aotiuu  of  the  screws  after  the  nut  was  sawn 
subsequently.  With  regard  to  this  method  of 
curing  backlash,  it  is  a  very  simple  and  obvious 
one.  and  I  do  not  take  any  credit  to  myself  for 
devising  it  wheu  the  requirement  arose ;  but  so  far 
from  **  evidently  quoting  from  Mr.  Bvans*  article," 
I  mentioned  the  plan  to  that  gentleman  a  year  ago, 
though  I  Ujir«s4iy  it  was  no  novelty  to  him. 

As  to  **  F.  W.  a.*a**  question,  I  really  can  see 
no  diiBoulty  in  the  case.  Supposing  I  had  drilled 
And  tappod  the  four  sorew-holoi  throughout, 
which,  I  sui»pose,  is  the  dilemma,  I  should  smiply 
have  had  to  out  away  the  thread  half  through  with 
A  larger  drill.  I  did  not  care  to  occupy  your  space 
with  such  minutio),  thinking  that  if  a  mAU  hAd  the 
•kill  to  repair  a  sUde-reet  After  my  feshion,  he 
would  have  the  wit  to  work  out  such  detAits. 

X.  A. 

LATRBS  AND  IiATKB-XAXIKa. 

n908l,]-lN  answer  to  "  Tinker  »•  (letter  19961), 
Aa  to  Rtviug  the  dimoosions  of  the  different  chucks 
And  tools,  they  must  be  proportioned  to  eedli  sepA- 
tate  lAthe.  For  instance,  mine,  though  only  a 
Ailn.  centra,  has  the  mandrel  •collar  against  which 
the  chucks  bed  2in.  diameter^  and  the  nose  screw 
Uin.  There  ia  also  a  bcw«.  Sm.  diameter,  oast  on 
front  of  headst^ck  around  mandrel,  so  that  the 
ting  of  the  oval  chuck  has  to  be  rather  large  to  go 
out»ide  all,  and  the  dimensions  of  it  would  prob- 
ably be  no  ttse  to  anyone  else. 

In  making  any  apnarahu  I  alwi^  fliet  make  a 
workang  drawuif  iual  siie,  then  wooden  patterns 
of  all  parti  rsauuiug  to  be  cast  or  forged,  leaving 
theM  iin.  too  Urge  to  allow  for  tnteiug  up.  From 
Iheee  pattena  the  castinge  and  forginga  are  made, 
And  eayotte  who  foUows  my  ^TT»i4i  can,  by  care- 
ful aaeasntewebts^  easily  pcopoctaon  their  pettanke 
•oeiutlheUownUlhA.  WithreiMetto*'Tlnkaee'* 
fktt  ol  cutting  A  woim-whedl«  I4»  wA  thiakAA 


rf'-M ry  WUiwortib  petten ta* i 
U  the  Mt  pU«e  the  h«K  AAd,  oCo 


lagsodkak 


fom  wead  th«a  to  las«  well ;  aad  tL«7  tkomli  he 
CTrt  with  a  ibigle  point  tool  at  a  i— » fr  aagie  thsa 
r^b\    Kext,  the  etnigfct  fintas  in  a  tap  ace  not  » 
w«fl  eaoted  ae  eposl  oaaa  to  gtvongood  lead,  aa,  . 
darinf  tJMrfSwags  of  tfaeiUlo  fihave  is  no  pact  of  , 
the  tap  toAfhing  tha  wheal  nnlsas  tha  ■wsifirrnlir  | 
groove  ie  pretty  lacge,  and  tl  ttho  flate  ia  of  aaay  j 
eoflsideimbU  width,  tthotedk  e<  i^eel  might  safer 
throogh   iU  nvolstiao   being   alightiy 
I  think  it  ie  of  great  ampoctaaea  that  t^ 
teeth  should  be  eqnally  ^aeed  if  yon  want  to  have 
a  doee  fit  between  meet  and  tnafsat  accnw,  in- 
stead of  dietribntioy  any   ecmr  over  thm  wliole 
nnmber,  aa  the  miUmg  whed  does.    With  zcgfud 
to  the  dlsaeoaiotts  of  my  eomhined  eeeenl 
aod  drill,  the  front  MTtB,  Fig.  1,  is  ^in. 

the  part  of  head  which  revolvea  le  1  jin.  i     ^. 

the  bole  throogh  it  for  fpindla  {in.  diaaetor,  and 
the  ftem  Iul,  aqoare.  P.  W.  O. 

BTVieiOm-TIsATB    FOB    I.ATKB.  —  TO 
<' J.  X.  P."*  AVD  OTSBB8. 


mmd  win  flow  in  n  dtieetioQ  tending  to 
ovpcaetLe  moCuo,  Le^  in  a  direction  oppossd  to 
t£ediTccS20B  of  thte  coxrent  in  the  first  odiL  11 
the  eeeoci  toO  be  withdrawn,  the  current  niU  flov 
a.  the  aaae  dirsrtiop  in  the  eecond  coil  ss  in  ths 


[19092.]~Axx  lathe  amatevs  who  read  tUa 
Journal  must  be  deUghtod  to  eee  *' J.  £.  P.**  hack 
again.  I  know  I  am.  I  remember  the  old  days 
from  about  VoL  X.  to,  I  think,  XIV.  or  XV.  We 
uied  to  get  some  ioaI  lAtha  Articles  And  leCten  then. 
Just  to  keep  his  hand  in,  and  to  help  an  admirer  a 
Uttle,  wiU  ^' J.  K.  P."  kindiv  eon^der  the  follow- 
ing?— I  have  a  very  nice  little  back-geared  lathe  to 
which  I  wish  to  fit  division-plAte.  I  shall  have  to 
fix  plate  to  left-hand  side  of  smallest  speed-eone, 
left-hand  end  of  maadreL  The  largest  plate  I 
can  get  in  wdl  be  6iin.  in  diameter ;  but  I  think 
the  plate  can  be  made  thi^  enough  to  take  two  or 
three  rows  of  holes  on  its  rim;  and  to  prevent 
crowding  manr  rows  of  holee  all  on  one  side.  I 
have  An  iden  of  plA4sing  hnlf  the  rows  on  one  side, 
and  the  remaining  half  on  other  side  of  division- 
plate.  The  arrangement  of  head  stodc  will  allow 
of  this.  WiU  **  J.  K.  P.,"  and  other  Inthe  eorre- 
spondents,  think  this  over  And  kindly  advise  me 
how  many  rows  of  holes,  and  how  mapj  holes  in 
each  will  be  beet,  Assuming  the  plate  to  be  dtin. 
diameter,  and  three  rows  of  holes  to  go  on  rim. 
Dlviaion-PlAto. 


BLEOTBIO  LIGHT  DAHaBBS. 

[19983.]— Tbebb  is  some  misunderstanding  cur- 
rent upon  this  subject,  which,  I  observe,  is  being 
made  the  basis  of  some  little  puffing  and  quackery. 
Among  the  reports  aa  to  the  new  lighting  experi- 
ment of  £Jison*8  apparatus  at  Holbom,  it  is  stated 
that^  notwithstanding  the  magnitude  of  the  machine 
and  lis  great  power,  there  is  no  danger  from  it.  To 
prove  this,  the  exhibitor  is  said  to  nave  taken  the 
whole  current  through  his  body.  Now,  this  state- 
ment is  mere  quacxery,  meant  to  humbug  the 
observers.  I  should  not  have  troubled  to  notice  it 
if  it  had  been  stated  only  in  the  daily  press,  whose 
nonsense  about  these  matters  is  too  constant  to  be 
worth  attention ;  but  when  the  statement  fiud« 
its  way  into  **Soientifio  News,"  p.  149,  it  is  time 
to  explain  the  fallacy.  If  the  whole  current  given 
by  that  dynamo  were  to  pass  through  any  human 
body,  it  would  simply  desiroy  life.  It  is  quite  safe 
for  any  man  to  lay  hold  of  the  conductors,  for  this 
reason,  thai  the  current  will  not  past  into  the  body. 
That  big  dynamo  would  send  no  more  current  into 
the  body  than  one  of  the  medical  batteries  of  60 
Leclanch^  cells. 

That  is  where  the  humbug  comes  in  very  neatly, 
and  leads  reporters  who  are  not  up  to  the  trick  to 
state  that  the  exhibitor,  by  way  of  showing  the 
safety,  passed  the  whole  current  through  his  body, 
when  he  simply  laid  hold  of  the  two  wires.  Now, 
had  ho  tried  to  do  so  bor  putting  himself  in  the 
circuit  between  the  machine  and  the  Inrnps,  the 
trick  would  hAve  been  At  once  exposed,  as  the 
lights  would  be  iustAutly  extinguishea.  The  oondi* 
tions  would  have  been  120  /  8,000  ss  '015  amp^ 
instead  of  1,000.  If  the  exhibitor  merely  Added 
himself  in  multiple  nro  to  the  lAmps,  even  a 
smaller  current  would  go  through  his  body,  and 
my  '015  is  much  too  great,  as  it  takee  no  account  of 
the  diminished  £.Id.F.  of  the  machine. 

The  fact  is  that  danger  to  life  exists  only  with 
machines  of  high  elQ<^inotive  force,  which  are 
not  used  in  ai^  case  wiUi  incandesoent  lights.  The 
serious  danger  ia  in  connection  with  the  Jabloohkoff 
candles,  where  altematini^  currents  are  employed, 
and  the  violent  shocks  incidental  to  these  are 
brought  into  play  in  addition  to  the  mere  pessAge 
of  current.  SlgmMu 


VOTB8  ON  DTNAMO-KAOHINBS. 

[10i>SJ.]— 1.  Two  doeed  coils,  in  which  currents 
Are  flowing  in  the  same  direction,  attract  each  other. 
Two  coils  m  which  currents  fiow  in  opposite  direc- 
tions, repel  each  other. 

a.  If  A  ounent  is  flowing  in  one  coil  andanother 
ha  htouight  near  it,  a  onxxent  will  ha  indoood  in  the 


3.  The  mirfrwd  pole  of  a  magnet  behaves  liks  s 
eocl,  in  whkh  the  enzrent  flows  in  a  direction  op- 
pooed  to  tibe  diieetion  of  the  hands  of  a  wstch.  An 
like  a  current  flowing  in 
of  the  hands  of  a  watdL 
i.  TTennp,  if  lines  of  force  from  a  N.  pole  U 
added  daring  the  motion  of  the  coil,  the  conent 
win  flow  Oooking  on  the  side  of  the  coil  next  the 
oMgnet)  in  a  direction  opposite  to  the  hands  (rf  s 
waS:h,  and  if  Bnee  of  force  from  a  N.  polebeii^- 
tiacted  during  the  naotion,  a  current  will  flow  in 
the  direction  of  the  hands  of  a  watch.  Let  oi  esQ 
of  force  from  a  N.  pole  N.  Hnes  of  !oroe,s&d 
from  a  S.  pole  S.  lines  of  force. 

5.  Theindooed  corrent  always  flows  his  dixec- 
twnsnch  as  tends  to  oppose  the  motion.  U  ironii 
placed  in  the  ooil  the  corrent  tends  to  eppmetbe 
indooed  magnetism— that  ia  to  say,  if  by  bnnginc 
the  end  of  an  iron  bar,  on  which  a  cou  is  voeniii 
Bspidlv  towards  a  muked  pole,  we  make  the  end 
next  the  magnet  a  S.  pole,  the  current  flovi  in  a 
direction  which  tends  to  make  that  end  a  K.  pole. 

6.  Pladttg  iron  in  the  coil  does  not  inersase  the 
nnmber  of  miea  of  force,  but  renden  the  ileld  more 
intense  in  the  vietnity  of  the  iron  by  bringing  lines 
of  fbiee  insido  the  ooil,  which  otherwise  would 
have  passed  outside  iL 

7.  AddtngN.llneaofforceononeBideofaooil,and 
subtimcting  N.  lines  of  force  on  the  other  side  ot  the 
same  0(m1,  generates  currents  in  the  coil  in  similsr 
direotiona.  Adding  N.  linee  on  one  side,  and  8. 
lines  on  the  other  side  generates  currents  in  the 
same  direction.  Adding  N.  lines  on  one  side  of  the 
coil  gives  the  same  result  as  subtracting  S.  lines  on 
the  same  side. 

8.  The  B.M.F.,  in  any  coll  in  which  a  current 
is  indnoad,  is  proportional  to  the  rate  of  adding  or 
subtracting  lines  of  foroe;  and  the  E.M.F.  is  at  a 
m^Tinr^ntn  when  the  liues  of  force  are  being  added 
or  subtracted  with  the  greatest  rapidity. 

9.  For  the  same  weight  of  wire  on  the  field 
magnets,  the  strength  of  field  is  nearly  proportionsl 
to  Uie  square  root  of  the  resistance,  u  current  ii 
constant  and  iron  cores  large  enough  to  prevent 
saturation. 

10.  The  £.M.F.  of  the  machino,  if  the  field 
romains  Uie  same,  is  proportional  to  the  number 
of  ooils  in  the  armature  conneotod  in  series. 
Coupling  the  coils  up  in  parallel  circuit  does  not 
increase  the  E.M.F.,  but  diminishee  the  iuteznsl 
resLstance. 

U.  As  a  general  rule,  the  efficiency  of  dynamo- 
marlines  ie  highest  when  the  external  resist- 
ance is  double  the  internal  reeistanoe.  The 
following  gives  the  internal  resistance  of  vaiioBi 
mac^iinee:— 

Armature.  '. 
Ohms. 
Bunna  (3-arc  lights)     1-6 

♦♦A**  Gramme '35 

Siemens  (Medium)    .     — 
Brush  (16-Ughler)..      50 

12.  In  the  Siemens  and  Weston  maohines,  ths 
armature  is  a  hoUuw  wrought-irou  cylinder  on 
which  the  wire  ia  wound  from  end  to  end  along 
the  outsideof  the  cylinder  only.  The  hollow  cylinder 
is  clasped  by  the  poles  of  the  eloctro*Dtagnctk 
In  the  Giamgie  and  Maxim  machinee,  the  arma- 
ture ia  a  ring ;  in  the  former  constructed  of  soft- 
iron  wire,  in  the  latter  of  a  series  of  flotod  discs 
laid  together.  The  Burfaoe  of  the  ring  inside  and 
outnde  is  covered  with  copper  wire,  all  thecMli 
being  coupled  up  in  series.  The  grentest  diaA* 
sion  of  the  cross  section  of  the  ringa  liea  paaDsl 
to  the  axle.  The  Biirgin  machine  nrmAtnra  oon* 
sists  of  eight  hexagonal  rings  formed  of  aolt-inn 
wire,  and  wound  somewhat  like  the  Gramme  arma- 
ture. The  armature  of  the  Brush  machine  con* 
sists  of  a  cast-iron  ring,  with  eight  ooils  coupled 
up  in  pairs,  and  so  arranged  that  the  pairs  ars 
thrown  oat  of  circuit  in  soooeasion.  Three  pain  of 
ooils  are  alwi^s  in  the  circuit,  two  being  oounected 
through  the  commutator  in  multiple  arc  The 
Sohttx&ert  machine  has  a  ring  aroMturo  somewhat 
like  the  Gramme,  but  formed  of  a  series  of 
wrought-iron  diMS  insulated  from  one  annlhw 
The  greatest  dimension  of  the  otoas  aeetioaof  the 
ring[  ties  perpendicularly  to  the  axle;  the  ooils  or 
sections  are  all  oonneeted  in  aanea. 

13.  The  shunt  dynamo  gives  a  far  ateadier  cur- 
rent under  varjring  reaiatancea  than  the  or^nary 
dynamo.  This  at  once  constitutes  ita  advantage 
and  defect^  for  the  current,  although  va^  atbady* 
cannot  be  moreaaed  to  any  ^reat  extent. 

14.  To  produce  a  field  which  is  leas  likely  to  vary 
with  every  slight  change  in  the  cnrvent^  oast  iron 
has  been  employed  for  the  cores  ctf  the  field- 
magnets.  AlUiough,  weight  for  weight,  the  cur- 
rent obtained  with  oast-iron  cores  vt  not  ao  great 
aa  with  wron^t-iron,  the  onxrent  is  mooh  steadier 
— ^"  a  VAiymg  raaiifinoe,  B. 


Magneh 

1.  Total 

Ohms. 

Ohms 

1-2 

2-8 

•64 

•59 

•T5 

60 

11-0 

Apbil  2S,  1882. 
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PTVAKO  ICAOHINES. 

[1W65.1— I  AM  Borry  to  say  I  cannot  give  •*  H.** 
(Itttar  19929)  all  the  partioolara  he  requires,  as  I 
hiTS  not  yet  oonstmcted  my  machine.  X  only  put 
it  forth  as  an  idea,  and  certainly  did  not  expect  to 
pi  into  saoh  a  hornet's  nest.  Hy  position  reminds 
me  of  that  of  the  "  Light  Brigade^'—**  Cannon  to 
ngfat  of  them,  cannon  to  lot  of  them,  cannon 
in  front  of  them,"  &c. 

I  should  hare  Uked  to  have  replied  at  length 
to  "E.,"  "Humhle  Bee,"  *^ Sigma,"  and 
•♦LLB.A.,"  but  have  not  tune  to  do  m.  «*E." 
(19S95)  says  nothing  worth  notice.  **Hamble 
fiM*0"  lettBT  contains  some  usefal  information, 
together  with  the  Tery  absurd  statement  that  a 
eonoit  can  be  induced  in  a  conductor  moving  in 
ooa  diraodon,  in  a  magnetic  §eld  of  uniform  inten- 
Bij,  It  is  something  to  know  this,  for  we  need 
not  run  our  armatures  at  all  now  tnis  wonderful 
princmle  is  brought  to  light.  If  only  the  above 
conditions  are  fulfilled,  the  magnetic  state  of  the 
umstnre  will  never  change,  and  if  It  will  give  cur- 
icat  without  any  such  dumge  of  magnetism,  we 
mxf  let  the  armature  stand  at  rest,  and  get  Just  as 
itron^a  current  as  when  it  revolves. 

** Sigma"  very  rightly  says  just  the  reverse,  that 
"the  secret  of  getting  current  oat  of  magnetism  is 
to  make  the  greatest  changes  possible."  I  must 
oafess  after  having  read  '"Sigma's"  letter  that  I 
psrtiy  forgot  this  principle  while  designin|^  my 
nuemne,  and  onl  v  amied  at  making  a  variation  in 
tkd  intensity  of  the  field  duiing  the  entire  revolu- 
tion, in  which  at  least  I  succeeded.  Both  **  Sigma  " 
ud  "Humble  Bee"  question  whether  I  know  if 
As  opposinsr  poles  of  the  Brush  field-magnets  are 
tfflilar.  Where  they  got  the  idea  that  1  did  not,  I 
eumot  think.  If  on  one  side  of  the  ring  we  pUoe 
t  X.  pole  and  on  the  other  a  S.  pole,  it  is  very  evi- 
^tthat  ttie  onrrents  induced  in  the  wire  on  oppo- 
site sides  of  the  ring  will  be  in  opposite  directions, 
ud  win  neutralise  each  other. 

I  faUy  appreciate  the  kindlv  spirit  in  which 
"LLBJL"  cntioisesmy  unlucky  machine,  which 
I  rappose  is  a  failure  as  it  stands ;  but  I  am  stUl 
Soingonwith  the«abjeot,and  hope  to  produce  some- 
thing which  will  not  meet  so  hard  a  fate.  I  see 
BBfBnl  correspondents  inauirins  for  a  good,  cheap, 
unple  electro-motor.  I  have  deeignA  and  ooa- 
itnoted  one  which  is  likely  to  suit  theo^  and  will 
teribe  it  ahortly. 

In  conduaion,  there  is  one  good  result  which 
ioUows  my  deooribing  my  ideal  djmamo.  If  the 
Qschine  itself  is  of  no  uae^  the  letters  which  its 
defects  have  provoked  are.  Ooourad. 


THOBNBEBaT*S  (P)  TELEPHONE 
BBOBIVEB. 


\.] — Thb  telephone-receiver,  a  deecription 
of  which  is  quoted  by  you  (p.  145)  from  the 
SeiifUiJic  American^  and  which  is  stated  by  that 
psper  to  be  the  invention  of  Mr.  H.  S.  Thomberry, 
u  not  altogether  novel,  as  will  appear  from  the 
foQowiag  extract  from  a  letter  by  Frof.  G.  John- 
itoneStcaiey  in  Nature  of  Nov.  28, 1878  :— 

"A  steel  spiral  ....  was  placed  inaido  a  coil 
of  o<^||er  wire  in  circuit  with  a  battel^  and  the 
Hne.  The  spiral  ....  was  fixed  at  one  end,  and 
upt  tightly  stretched  by  a  string  connecting  its 
otow  end  to  a  drum-head.  In  this  arrangement 
Aoenireot  passes  through  the  spiral,  but  it  is  the 
nre  of  an  electro-magnet,  and  becomes  magnet- 
iasd  ia  a  degree  which  changes  with  the  altera- 
boni  in  ^the  mtensity  of  the  line-current.  Th^'a 
eames  the  spires  to  attract  one  another  with  vaiy- 
^  Intensity,  and  the  tremulous  motion  so  pro- 
doeed  is  propagated  by  the  string  to  the  parch* 
Dsnt  Bv  this  arrangement  singing,  whistling, 
^t  were  heard  when  a  Beiss  transmiUer  was  used . 
no^Mbly  a  soft  iron  coil  would  have  bcMi  better 
uiii  the  steel  spring  I  used,  and  the  apparatus  is 
n>eeptibleof  other  obvious  improvements  which 
would  add  to  its  sensitiveness." 

Alfred  W.  Soward. 


THE  HEW  TBIiEPHONE  BSOBIYEB. 

D9W7.]-Owpage  145,  No.  7,  Vol.  XXXV.,  you 
P^  ns  a  description  of  a  new  telephone  receiver— 
anther  AoMrican  invention. 

I  bdg  to  inform  you  that  the  spiral  core  I  fn- 
▼•ted  and  used  in  November,  1880 ;  it  was  sur- 
JJ«>ded  by  a  coil  in  precisely  the  same  manner  as 
ueoigraving  shows  it.  Another  modification  of 
J*  I  wed  three  coils,  one  connected  to  a  few  cells 
to  mtfnetisa  the  spiral,  and  the  other  two  to  re- 
^  the  induced.  (»  the  current  from  the  micro- 
pboie  direct  I  also  connected  the  two  coils  to 
J||  mIIb.  and  the  centre  coil  to  line.  Again,  I 
'"'PmBd  with  the  ooils  altogether,  and  passed  the 
Bttrent  through  the  siiiral  core,  which  I  tried  in 
JJjyWi  iron,  steel,  platinum :  once  more,  I  used  a 
"paetwirein  place  of  spiral,  with  fair  results. 
gJJ*  oj  the  experiments  were  so  good  as  with  a 
2" -wwphone,  whether  through  my  unwilling 
•»2dtot  or  not  I  cannot  say.  Not  being  satisfied, 
^fieced  them  aside,  where  they  still  remain.  I 
^^lotsttt  this  as  a  boast  or  claim,  but  to  show 


how  it  is  possible  for  two  men  to  invent  the 
thing,  separated  by  thousands  of  miles. 

Oeorge  Tolman. 


SEBIVa  BT  BLBOTBIOITT. 


^ 1— «•  W.  L."  Getter  19941,  n.  151)  is  not 

qmte  rignt  in  supposing  that  no  metnod  has  been 
suggested  for  forming  an  image  in  light  and  shade 
at  the  receiving  station  of  the  telectroscope.  Pro- 
fessors Ayrton  and  Perry  have  devised  a  means  of 
doing  so.  They  say  {Nature,  April  22,  1880} :~ 
'*  Our  receiver  at  the  distant  station  was.  in  our 
original  plan,  a  collection  of  magnetic  needles,  the 
positicm  of  each  of  which  ....  was  oontrolled  by 
the  electric  current  passing  through  the  particular 
telegraph  wire  with  which  it  waa  connected.  Each 
magnet,  by  its  movement,  closed  or  opened  an 
aperture  through  which  light  passed  to  illumtnate 
the  back  of  a  small  square  of  frosted  glass.  There 
were,  of  course,  as  many  of  these  iUumtnated 
squares  as  of  selenium  squares,  and  it  is  quite  evi- 
dent that  since  the  illumination  of  each  square 
depends  on  the  strength  of  the  current  in  its  cir- 
cuit, and  this  eunent  depends  on  the  illumination 
of  the  selenium  at  the  other  end  of  the  wir(>,  the 
image  of  a  distant  object  wduld  in  this  way  be 
tmnsmittad  as  a  mosaic  ef  eleetrioity."  The  plan 
was  a  suggestion  merely. 

Alfired  W.  Seward. 


believe;  although  by  using  my  simple  generator 
and  jet,  I  defy  any  person  to  cause  my  generator 
to  explode  through  any  way  it  may  be  us^  for  the 
oxy hydrogen  light,  and  not  using  any  more  care 
than  any  ordinary  gas-burner  would  require,  and 
unless  wilfully  done.  Any  of  your  readers  requir- 
ing infonnation  regarding  the  ether  -  hydrogen 
Ugnt,  I  shall  be  most  pleased  to  give  it  to  thesa. 
Fredk.  Piaher. 


BTHOXO-HTDBOaEN  LIKELiaHT. 

[19989.1— In  answer  to  Mr.  Broughton's  letter, 
No.  19900  in  your  issue  of  April  7th,  in  which  he 
leads  our  readers  to  suppose  that  I  have  copied  his 
apparatus,  and  that  I  am  suffering  from  an  expb- 
sion  caused  by  limelight .  apparatus  ;  now,  a^ 
regards  the  latter,  I  was  busy  at  work  in  my  upper 
workshop,  when  an  explosion  occurred  behmd  me, 
tearing  up  the  floors,  &c,  and  injuring  myself,  but 
not  in  the  least  damaging  the  work  upon  whkh  I 
was  engaged— via.,  finishing  off  an  ether  generator 
ready  to  send  away  the  following  morning.  In 
auswer  to  the  first  part,  I  frankly  acknowledge 
Mr.  Broughton  to  have  been  the  first  to  inCroducelthe 
use  of  ether  vapour  instead  of  hydrogen  f^as  from  a 
bag  under  pressure ;  but,  at  the  same  time,  lUlow 
me  to  assure  him  that  I  was  not  aware  of  the  fact 
until  last  January,  when  a  friend  of  mine  lent  me 
the  British  Journal  qf  Fhotoqraphy  of  February 
25th,  1881,  containing  a  full  description  of  his 
automatic  limelight  apparatus;  bui,  had  I  seen 
the  account  of  it  before,  I  should  not  have  been 
tempted  to  oopy  so  complicated  an  affair  as  that. 
Since  I  made  my  first  mixed  jet  (now  about  12 
years  ago),  it  has  been  my  study  to  improve  the 
oxy- hydrogen  apparatus :  (1)  bv  doing  away  with 
all  superfluous  accessories,  and^  if  jxMstble,  to  make 
it  perfectly  safe  to  anyone  usmg  it  with  ordinary 
care.  I  soon  found  the  mixing  chamber  of  the  jet, 
picked  with  30  thicknesses  of  fine  gauze  wire 
placed  one- sixteenth  of  an  inch  apart,  was  useless 
for  safe^,  as  the  flame  would  pass  back  throush 
the  whole  without  being  extinguished.  ('7)  That  by 
pladng  both  ^as-bags  in  one  pair  or  pressure 
boards,  and  using  from  Ucwt.  to  3owt.  pressure, 
according  to  the  size  disc  required,  and  wi^ 
the  plain  mixed  jet — i «.,  the  O  and  H  tube 
joining  as  close  as  possible  to  the  point  of  igniting 
without  p%okinj<— there  is  not  the  least  danger ;  in 
fact,  the  flame  itself  can  only  bum  at  its  greatrnt 
brilliancy  when  the  gases  are  properly  mixed,  and 
the  taps  themselves  are  the  parts  to  regulate. 
Again,  I  have  more  often  than  not  used  batrs  of 
dliTerent  sizes— viz.,  hvdrogen  ba^  36in.  by  80in. 
by  21in.,  and  oxygen  36in.  by  24m.  by  24in.,  and 
have  never  once  had  the  least  mishap.  I  tried 
spirit  vapour  in  lieu  of  pure  hydrogen  by  passing  a 
stream  of  oxygen  under  pressure  through  a  gene- 
rator containing  cotton  wool,  lamp  ootton,  fto.,  &o., 
saturated  with  spirits ;  also  the  wash-bottle  prin- 
ciple, AS  described  by  Mr.  Broughton ;  but  these  I 
discarded  as  worthless,  as  I  found  the  oxygen  did 
not  t>ike  up  sufficient  vapour  to  render  it  impossible 
for  the  flame  to  light  back,  for  on  turning  off  the 
hydrogen  tap,  or  even  in  dissolving  the  gas  re- 
maining in,  the  tubes  would  explode  with  a  nasty 
snap,  and  sometimes  blow  off  the  indiarubber  tubes, 
but  nothing  more  serious.  It  was  not  until  last 
December  that  I  was  able  to  overcome  these  diffi- 
culties, and  to  offer  a  most  safe,  simple,  and  inex- 
pensive generator  to  the  public.  I  have  used  it 
with  Ohad  wick's  Oxygen  Generator,  both  with 
the  blow- through  and  mixed  jet,  using  my  usual 
6- way  dissolving  tap,  regulating  the  hydrogen  flame 
with  the  by- pass  to  the  lantern  not  in  use,  always 
with  the  greatest  of  success  and  superior  results, 
to  that  obtained  by  the  ordinary  h^rogen.  For 
public  exhibitions  I  should  prefer  using  a  gasbag, 
especially  if  the  disc  required  was  from  20ft.  to 
30ft.  in  diameter ;  for  that  purpose  a  bag  of  oxy- 
gen 36in.  bv  SOin.  by  vMin.,  and  with  3cwt.  pres- 
sure, would  contain  avple  oxygen  for  a  biumal  or 
triple  lantern  for  an  exhiMtiou  of  two  hours.  Mr. 
Broughton  speaks  of  saWty- valves  ;  allow  me  to 
inform  him  that  a  townsman  of  Ms,  Mr.  Ghadwiok, 
has  made  a  valve  which  he  says  he  has  tried  under 
severe  tests  without  lighting  back,  which  I  firmly 


BAJIiWAT  BBAKES. 

[19990.] — I  CAN  oonflrm,  from  penonal  experi* 
ence,  Vb%  statement  made  by  <'0.  B.  S."  thia 
week,  in  letter  19962,  with  reference  to  small  ejec- 
tors using  a  very  large  quantity  of  steam,  and 
seriously  detracting  from  the  steaming  powers  of 
locomotives.  From  my  experience,  I  estimate  that 
the  ejectors  use  about  21b.  of  coal  per  mile.  Now, 
Sir,  I  should  be  very  much  ol>liged  if  any  of  your 
correspondents  could  tell  me  the  amount  of  steam 
required  to  actuate  a  pump  to  perform  the  same 
work,  because  I  believe  that  a  pump  would  be 
better  and  cheaper.  I  wae  much  interested  to  notioo 
that  there  exists  a  Westinghouse  automatic 
vamum  brake.  Will  some  reader  furnish  me  with 
the  details  of  this  brake  ?  It  is  satisfactory  to  find 
that  the  railway  companies  are  fitting  a  large  pro- 
portion of  rolling  stock  with  brakes  which  at  least 
appear  to  be  efficient.  But  I  shall  be  glad  to  know 
the  opinion  of  your  readers  with  regard  to  th» 
vacuum  brake  now  used  on  the  Midland.  Is  the 
statement  correct  that  it  cannot  be  applied  to 
engines  and  tenders,  and  that  the  power  leaka 
away  in  two  minutes?  If  so,  does  it  fulfil  tho 
Boaird  of  Trade  conditions  ? 

A  Ballway  Servanti 


Ebratujc.— Obsebvations  op  Kwoww  Doublb 
STAttS.— In  letter  19937  there  is  a  miatake  I  wish 
to  correct  in  my  observations.  For  p  Canori  put  s 
Cancri.— W.  H.  Gaqb,  Eastbourne,  April  29. 


REPLIES  TO  QUERIES. 

•-M 

%♦  In  their  answers.  Correspondents  are  re* 
spee^/uily  reqmsted  to  mention,  in  each  instance,  the 
title  and  number  of  the  query  asked. 


[45892.]— Oalorifio  Intensity  (XJ.a)~E&. 
BATA.— Page  133,  col. 2,  line25,for  "  (3  14  x  1-29)," 
read  "  3*14  +  1-29) " ;  line  48,  for  "1,000  / 16-96," 
read  <'  12,^000  / 15  96 ;  in  formula  at  bottom  of  col., 
"tf,"  read  •*  <r."— Alfbbd  W.  Sowabd. 

[45923  ]-Brazinff  Bicycle  Forks.— To  make 
a  good  joo  of  this  you  want  to  be  very  careful,  and 
if  you  know  nothing  about  braring,  there  is  no 
doubt  that  you  will  make  a  mess  of  it  the  first 
trial;  but  practice  makes  perfect.  Now,  if  yon 
have  a  forffe,  take  and  dean  and  fit  the  joints,  and 
drill  a  small  hole  in  fork  near  the  end  of  shank,  to« 
wards  the  inside.  This  will  allow  the  brass  to  run 
round  the  end  of  shank  and  make  a  solid  joint,  in- 
stead of  a  good  many  joints  that  we  get  with  our 
machines;  fust  the  butted  crevice  filled  with 
brass  instead  of  a  good  solid  joint,  which  ought  to 
be  where  the  strength  is  wanted.  Now,  cousiaering 
that  the  fork  will  expamd  from  the  shank  when 
placed  in  the  forge,  and  get  loose,  you  had  better 
put  a  small  pin  through  both,  so  as  to  keep 
steady  while  brazed.  Ton  will  have  to  damp  with 
water  and  put  some  powder  borax  in  joint,  place 
the  joint  together,  and  put  pin  through.  Now 
place  in  a  dear  fire,  but  doa*t  blow  uniil  you  think 
the  shank  is  as  hot  as  the  fork,  as  the  fork  will  soon 
bum,  being  so  thin.  When  hot,  place  some  small 
pieces  of  dieet  brass  or  spelter  on  the  butted 
crevice,  and  the  small  hole  that  I  have  mentioned 
above.  Now  start  blowing  steadily,  and  keep  add- 
ing a  little  borax,  and  keep  the  forge  shovel  over 
the  joint,  so  as  to  beat  the  fiames  on  to  spelter. 
This  will  make  a  good  strong  joint  if  done  right. 

— JXTMBO. 

[16069.]— Automatio  Arranffement  — I  know 
no  reason  why  the  arrangement  described  by 
**  S.  W.  M."  should  not  work  well ;  the  divisions 
would,  of  course,  all  be  of  one  width ;  depth,  of 
course,  would  be  Immaterial.  I  should  prefer  a 
continuous  motion  to  the  drum,  and  in  fact  the 
drum  could  have  a  pointer  and  a  dial  outside  its 
circumference,  so  that  the  drum  would,  at  the  same 
time,  indicate  the  time  for  the  three  hours  during 
which  it  would  work.— W.  J.  Lancastbb. 

[46221.]— Olook  and  Watch  Trains.— There 
is  a  most  excellent  manual  or  handbook  for  clock 
and  watchmakers,  by  Mr.  F.  J.  Britten,  the  well- 
knownsecretaryof  theBritish  Horological  Institute, 
Northampton-square.  There  are  172  pases,  octavo, 
and  amply  and  indeed  well  illustrated  by  draw- 
ings of  tools,  and  'scapements  and  keyless  work 
for  watches,  as  well  as  plenty  about  docks.  There 
are  tables  of  watch,  dock,  and  marine  ohrono« 
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AnzLtt,l6tl 


■n»*r  trttbMii  Mid  othon  for  Tariooi  ptirpotM 
WtoBfinf  lo  tuch  work.  Th«  book  cornea  down  to 
Om  UM  dat^  bATioff  bten  publitbed  only  in 
J4B«ArT  Utt  It  oontaini  the  oream  of  tho  riobest 
koffoloMal  milk  in  OI«rk«nweU,  and  that  ii  saying 
KMMthinff.  No  student  of  the  art,  whether 
MUilewr  or  otherwise,  ought  to  be  without  it*  It 
ie  lo  he  hAd  at  the  Institute,  and  is  a  fitting  com- 
ftmkm  lo  NaUthrop.-O.  S.  M. 

i4dS37.1->OrouBd  PipeoUy.— In  answer  to 
L  Kaohine  Tenter,**  I  may  inform  him  that 
fiottnd  pipeohy  has  for  the  past  seyen  months  been 
laed  by  tome  ca  the  largest  oalioo  printers  in  plaoe 
of  flour,  gum,  or  other  expensiTe  substances,  fot 
the  thiokeiiing  of  colour.  It  is  a  splendid  article 
lor  this  puipoee,  and  is  ground  by  a  patented  pro- 
oem,  ana  sent  out  in  bags  as  fine  as  flour.  I  do  not 
know  ol  any  manufacturer  except  one  at  Bacup, 
who  supplies  all  we  Use,  the  name  of  the  firm  being 
Preston  and  Go.  As  to  the  quantities  used,  n 
varies  with  the  kind  of  colours  or  paste  required, 
bat  if  «  A  Machine  Tenter  "  will  state  tiie  particu- 
lar  shade  and  kind  of  colours,  I  will  give  him 
further  information  on  his  inserting  a  fredi  query. 
The  article  is  not  as  white  as  china-clay,  but  has 
far  superior  thickening  qualities,  and  for  all  kinds 
of  block  printing  on  textile  fabrics  is  an  indis- 
pensable article  and  one  that  is  slowly  but  surely 
making  its  way  in  the  printing  trade.— FB^onoiAL 

O>L0' 


[46296.]— Harmonium  or  Organ. —  In  case 
any  of  TOur  readers  should  be  mi^ed  by  the  state- 
ment of  Mr.  G.  Fryer  on  p.  157,  permit  me  to  say 
that  **  any  person  at  all  aoquaintisa  with  the  interior 
oonstruotlon  of  the  American  organ,"  provided  he 
wanted  tubee  aa  shown  by  "Joiner,"  on  p.  66, 
would  plant  them  with  just  the  same  aspect  as 
that  gentleman  has  done.  If  the  mouths  of  the 
tubes  had  faced  the  back,  the  reeds  might  perhaps 
haye  been  remoyed  a  little  more  easily—say  two  or 
tiiree  minutes*  quicker  for  the  whole  row;  but 
*' Joiner"  has  placed  them  with  their  mouths 
towards  the  inside  for  a  purpose  which  eyidently 
has  not  entered  into  the  imagination  of  his  critic 
The  reason  that  no  one— saye  Mr.  Fryer— has 
pointed  out  this  "  objection,'*  is  simply  because  it 
exists  only  in  his  imagination ;  there  is  no  diifioalty 
whateyer  in  removing  reeds  placed  as  shown  by 
'*  Joiner  "  on  p.  66.— Oboanom. 

{46355.]  —  Photo.  Bnlargement.  —  To  Mb. 
LjjrcAffrsB.— Yon  can  enlarge  splendidly  with  an 
ordinary  magic-lantern,  and  your  achromatic  lens ; 
in  place  of  the  front  belonging  to  your  friend's 
magic-lantern,  have  the  quarter  plate  lens  fitted  to 
the  lantern:  then  coyer  all  other  parts  of  the 
lantern,  so  tnat  no  light  can  get  on  to  screen  beside 
that  wnidi  goes  through  the  lens.  Now  put  the 
negattye  into  the  lantern,  and  on  a  oard^  same  siie 
as  you  want  to  enlarge,  carefully  focus  the  image ; 
then  put  on  cap,  haying  sensitiye  paper  on  card,  or 
drawn  tight  on  a  frame ;  then  expose,  afterwards 
deyeloping  as  per  the  instructions  sent  out  with  the 
paper.— W.  J.  Lanoasteb 

[46371.  J— Barlow  Lena.— The  plano-conyex  is 
erown,  and  the  double  concaye  is  flint.  I  described 
this  a  fortnight  back.  The  plane  surface  towards 
object-glass  is  the  better  way  to  use  it.-  W.  J. 

LAirOlfTKB. 

[46377.]—  HUotro-motor  for  Trioyole  — 
KoUiing  of  the  kind  hat  yet  been  made  to  my  know- 
ledge. I  haye  been  for  some  time  experimentins 
In  (Lis  direction,  but  not  with  secondanr  cells.  I 
haye  a  simple  form  of  an  ordinary  battery  that 
flyes  ample  current.  It  is  the  reduction  of  weigbt 
one  hu  to  work  §6  much  for ;  but  eren  this  will 
beeome  possible.— W.  J  Lanoastkb. 

[40370.]  —  aramme  Dynamo  -  ICaohlnea  - 
Ton  oyidentl/  ro«iuire  somsone  to  look  after  tue 
machines.  Too  hard  pressure  of  the  brushes  h*s 
nothing  to  do  with  it.  They  should  proas  hard 
mough  to  make  good  contact,  and  the  surfaces 
should  be  kept  clean.  The  fire  is  caused  by  sparks 
jumping  across  from  tho  diylslons  of  the  commuta- 
tor ai  they  come  near  the  brush— i.*.,  the  current 
won't  watt  until  it  reaches  the  proper  place  to  be 
tak«n  off.  Probably  that  is  doe  to  some  faulty 
joints  in  the  leads,  or  to  drfyinff  so  fait  tibat  more 
cttrrsnt  is  produced  than  Is  required.— T.  P. 

[40381.1- -Thro6-I.#»»«d  OravUr  Baoape- 
a«nti.--ro  K.  H.  Niitsoii.-Yott  may,  or  may 


not.  be  psffeotly  oorrsot  in  your  sUtements  oon- 
oeniiag  ll»e  •bofs.  As  rogards  PM«fraph  14,  I 
am  not  prspared  to  arguo  tho  poUt  wlto  you.  For 
uS  beoeflt  if  the  quafT.t  who  addressed  himself  to 
m«  iMHi  whatwaa.  as  I  said,  an  almost  Uteral 
KUript  7rum  D^n.^^  The  particular 

naraaraph.  also  all  to  which  numbers  are  prefixed, 
S?eXPo.;';ow«.  Therears,  I  think,  few  more 
reliable  aiilhorlties  upon  «l<>«'^°»;*'^'5r^i??^ 
so  I  think  suoh  a  slafament  would  not  J^^*  b««> 
I^bi  illUJi the  world  without  ProjfJif  J^M* 
t  may  sav  that  the  hook  Is  about  seyen  years  oia, 

proved  iipeiK    Hhould  >>»*«Vi*JJi';.5y U*! 'Zi   |«^ 

fme  unil  all  wlH.  I  •"»  ■"'•..fl »»^«fi?J^  *  '*'' I  Sf  ^oiSr "  rsadert  who  hayetfcem,  and  whoharv 

w  ords  from  hlw  lo  etpUniiloB.-AtrwoB.  1  w     «« 


[46S88.]-Plast6r-Blooks.— Alum  will  help  to 
m%ke  plaster  hard,  but  it  also  delays  the  setting. 
Lime-water  preyents  it  cracking.  I  think  if 
'*  Ladle  *'  tries  a  little  sulphuric  add  in  the  water 
he  mixei  the  plaster  with,  he  may  find  the  best 
remedy.— Nttn.  Dob. 

[46392. J— Froth  —Froth  is  simply  in  this  case  a 
number  of  soap-bubbles,  produced  by  air  being 
driyen  in  when  agitating  the  solunon,  which, 
being  of  a  slightiy  yiscous  nature,  forms  a  more  or 
lees  durable  enyelope.  Hard  water  hinders  the 
formation  of  the  froth,  simply  because  it  hinders  the 
solution  of  the  soap.— T.  P. 

]—  Soap.  —  I  would  suggest  that  this 
query  could  be  answered  by  a  few  extteriments. 
— T.  P. 

[46399.]— Small  anantity  Battery.— As  you 
want  one  to  stand  **tuminff  npside-down,"  I  am 
afraid  you  will  find  some  mffioulty ;  hut,  perhaps 
the  lime  chromate  would  be  best.— S.  E. 

[46399.] -SmaU  Quantity  Battery.— To  Mb. 
Lanoastbb.- I  do  not  know  of  a  cell  that  would 
do  what  you  want,  and  to  haye  its  elements  left  in 
the  liquid  all  the  while.  The  bichromate  ia  one  of 
the  most  easily- worked  cells  you  can  haye,  and  it 
would  be  an  easy  matter  to  so  make  the  cell  that 
the  zinc  should  draw  out,  and  a  small  yalye  cUmo 
oyer  it  and  keep  oell  watertight;  the  rod  carrying 
sine  can  also  be  hinged  to  f  om  down  on  the  t<^  of 
all.— W.  J.  Lanoastbb. 

[46404.]— Medical  Battery.— I  cannot  findanj 
answer  to  your  query  in  recent  numbers,  and  if 
not  too  late  I  shall  be  pleased  to  giye  you  all  the 
directions  you  require.  Insert  another  query, 
saying  whether  you  wish  to  make  a  medical  battery 
only  or  a  coil  and  cells.— W.  J.  Lanoastbb. 

[46413.]— Baml>oo  Whistle.— I  would  suggest 
that  you  oopy  the  fiate  for  position  and  sise  of 
holee,  and  also  for  the  bore ;  hut  bamboo  is  rot  a 
suitable  wood.— Nun.  Dob. 

[46414.]— Bleotrio  Bnrlne  — Blectric  engines 
for  driying  tricycles  may  be  **  coming  *' ;  but  at 
present  they  would  inyolye  a  considerable  weight 
in  thexnselyes,  and  a  heayy  load  in  the  shape  of 
battery,  the  cost  of  which  for  sine  and  acid  would 
add  materially  to  the  **  disadyantage  "  side  of  the 
question.  For  information  on  carbonic  add 
engines  see  Brunei's  **Life'*  (Longmans),  and 
look  through  the  records  of  the  papers  read  at  the 
Royal  Institution  l^  Faraday,  in  1828.  Sir 
Isambard  started  the  experiments  which  were 
carried  on  by  Mr.  Brunei  with  all  the  assistance  to 
be  gained  from  constant  intercourse  with  Faraday, 
and  the  result  was  that  the  carbonic-acid  ezigiBe 
was  relegated  to  the  Hmbo  of  failures  as  of  not 
sufficient  account.— Nun.  Dob. 

[46414.1— Bleotrio  Bnglne.— To  Mb.  Lan- 
oastbb.—^I  am  sorry  I  haye  been  unable  to  write 
an  answer  before,  but  it  has  been  impossible  (much 
to  my  regret)  for  me  to  keep  up  my  correspondence. 
The  causes  are  too  many  to  mention,  but  one  was 
due  to  falling  off  my  tricycle  and  sustaining  a 
aeyere  sprain  of  my  nght  inumb,  which  hat  pre- 
yented  my  holding  a  pen  for  any  lengthened 
period  of  time.  I  found  that  with  the  pen  holder 
■trapped  to  my  forefinger  I  could  write  slowly  for 
an  hour ;  then  haying  a  rest,  I  could  go  on  again, 
bat  of  course  I  only  wrote  what  was  absolutelj 
necessary,  and  eyen  now,  while  I  am  writing,  it  la 
very  painful  to  hold  the  pen  for  any  length  of 
time,  but  I  cannot  longer  forego  the  pleasure  of 
doing  what  littie  I  can  to  assist  the  readers  of  the 
Mbokanic.  Aa  to  the  motor,  I  have  been  unable 
to  continue  my  experiments,  but  I  hope  soon  to  be 
able  to  do  so.  and  I  will  at  once  communicate 
anything  worth  knowing.— W.  J.  Lanoastbb. 

[46424.]— Oironlar  Saw.— I  am  much  obliged 
to^*  Pattern  Maker  "  for  his  adyioe  in  reference  to 
this  query,  yia.,  "to  send  the  saw  to  a  saw-fettler'a 
and  get  him  to  hammer  it."  No  doubt  that  would 
be  a  good  plan;  and,  of  course,  a  good  plan  is 
what  I  wanted.  But  as  I  do  not  know  of  any  saw- 
f  ettier  in  my  ndghbourhood,  and  as,  more  partSou- 
larly.  t&e  object  m  asking  questions  in  this  journal 
ifl  to  eUcit  information  by  which  querists  may 
thmtehes  do  what  is  wanted,  I  again  "kwme 

teU  me  how  to  make  my  saw  flat  and  m  good 
working  order  without  taking  it  to  a  saw-f ettier  or 
anyone  else.— Ciboulab  Saw. 
•^46435.1  —  BCairnetio  Bell  Hammere.  —  I 
J^not  quite  understand  the  form  of  beU  hammer 
you  haye  which  you  caU  a  "  wheel-revolying 
iuMBUo  beU-hammer."  Let  nje  know  something 
moFe  about  its  constrmJtiOT.  y^.^^ '^"Jj  °>y  ^' 
to  adyise  you  oorreotiy.-W-  J.  Lancastbb. 

r4646a  1  —To  **  FinemBeeploe."— I  am  obliged 
to   "Fiiem  Beqaoe"  for  his  w^mJ^o^  my 

anA»«J^%ia«  lensTsold  at  6a    I  need  hardly  say 
^^  wSIs^  Se  M^JKANio  timt  the^lei 
M  Finemra- 


sent  to  me  charming  prints  aaii  Bsmgj  ehanmng 
letters  about  these  lenses.  Uiialviyiavleuut 
to  me  to  put  soientifio  apparatns  ta  the  taadi  of 
eyery  amateur  at  the  lowest  poeaibl«eQat;tkenij 
mucn  more  gratification  to  me  in  6dag  tUi  tiuA 
there  would  be  in  charging  exorbitaBi  pdo«.-W. 
J.  Lanoastzb. 

[46467.]-Battery.— Half  a  dosen  Falhr'ioeOi 
ought  to  do  the  work  you  reouire.  Yoa.  «f  eomt, 
know  their  build :  if  not,  I  ahali  be  yoy  phHed  to 
fliye  you  full  instructions  for  fitting  thsn  %  ftc- 
W.  J.  Lancasibb. 

[46472.]  —  Vagneto-Xlectric  XiichiBe  -k 
machine  to  do  the  work  you  want  it  to  do  wooldbe 
past  your  hand.  You  can  buy  a  madiins  tbityiU 
do  it  well,  but  as  to  making  one,  that  b  oat  of  tbi 
question.  You  could  not  depend  opos  a  fmall 
machine  to  equal  a  couple  of  DanieUs ;  better  go 
on  quietly  with  your  present  cells  than  \mg  upon 
your  head  a  heap  of  troubles.— W.  J.  Laxcasikb. 

[46481.]— Boiler-Pump.— I  am  aorrr  to  hj 
that  I  cannot  give  **  Slocum  Podger  "  any  gifea 
rule  for  finding  how  foU  the  pump  is;  the  oalj 

Slide,  to  my  knowledge,  being  the  spefd  andcon- 
tion  of  pump.  If  the  pump  be  ran&iog  toj 
fast,  then  the  full  stroke  will  not  be  delirered,  u 
the  barrel  does  not  get  time  to  fill.  When  the 
water  is  driyen  out  again,  or  if  any  of  the  tiItci 
are  not  air-ticht,  the  yacuum  wul  be  partuOy 
destroyed,  and  consequently  the  pump  wiU  not 
deliyer  the  full  stroke.  Being  only  a  "  younksr.** 
I  would  like  yery  much  to  bear  from  any  of  ttki 
•(  old  hands  *'  if  there  is  any  correct  way  of  fiodisf 
thk  out. — Was-bbzl. 

r46489.]— Bicycle  Makinar.— To  "  Suxuoht." 
— ^In  reply  to  your  inquiry,  my  lathe  is  a  5in.  centre, 
single  geared,  haying  only  hand-rest.  IsbsUfal 
grateful  for  tne  promised  instructions  as  to  miCDf 
drilling-spindle,  and  if  you  could  also  set  meript 
as  to  the  following,  you  will  confer  a  furtiier  boon. 
H!as  front  wheel  spindle  and  back  wheel  cons  to  be 
case-hardened  before  brazing  the  hubs  thereto  or 
afterP  If  the  former,  wiU  not  the  heat  ceased  by 
bradng  tend  to  eof  ten  tiiem  P  and  if  the  late 
wfll  not  the  heating  of  spindle  and  cone  for  the 
purpose   of   hardenmg   oaelt  the   biasing?— Ai 

AlCASBUB. 

[46491.]— Teleecope.— To  Mb  LANCAratt- 
The  eye-lens  of  eyepiece  in  your  teleecope  ii -too 
near  to  your  eye  when  using  the  telescope.  If  m 
could  alter  the  cep  oyer  eye-lens  so  that  the  imi 
might  be  a  good  fin.  away  from  your  eye,  tbeo  the 
teleecope  would  work  well ;  generally  the  oap  is  a 
distance  aboye  front  of  eye-lens ;  then  the  glare  u 
not  apparent. — W.  J.  Lanoastbb. 

[46492.] -HorlBontal  Winding  Bnginea- 
Ab  I  haye  not  yet  eeen  this  query  replied  to, 
perhaps  I  may  be  allowed  to  state  nyryiewtsa 
the  subject  To  begin  with:  for  enmnes  of  tte 
sise  giyen,  I  would  recommend  drop  yalyss  (oaUsd 
by  different  names  in  different  parts  of  the  oou^. 
suoh  aa  stamper  yalyes,  equiubrinm  drop  yalvsi, 
&o).  With  these  yalyes  there  is  less  friction  ^ 
any  other ;  they  can  be  placed  closer  totheeyhndsr. 
and  so  saye  long  steam-paasages.  You  «iu 
require  four  yalyes  (two  at  each  end  of  cyhnM, 
one  steam,  and  one  exhaust.  They  are  best  woind 
by  a  lay  diaf t  driyen  from  crank  shaft  by  mi&s 
gearing,  and  the  yalye  leyers  worked  eitkcr  bj 
toppets  or  eccentrics.  The  reyersingis  similar  to 
a  ulde-yalye,  but  easier  as  a  rule.  Tlie  first  oMt 
of  an  engine  with  drop-yalye  is  greater  than  tw 
cost  of  one  with  plain  alide-yalyes,  but  tiie  difie* 
renoe  is  amply  returned  by  the  lessened  cost  of 
working.— Labob  Ohnia  Vincit. 

[46497.]  —  Fortified  Britiah  Oltiee.-lbi 
snbjeet  mooted  by  **  Antiquary  "  is  aa  iniavi^ 
one  to  all  readers,  as  the  ezisteiioe  of  auoh  f  ostind 
ptacea  is  instruotiye  as  to  the  condition  o<  this  laad 
m  early  timea.  No  deubt  members  of  the  Arulue^- 
logical  Socie^,  who  haye  acceas  to  all  docnatnti 
relating  to  thu  subject,  are  well  up  in  the  matto^ 
and  if  ene  of  them  would  oondeecend  to  givs  s 
littie  information  to  the  readers  of  **ours,**  u 
wooAd  he  oonferring  a  boon  on  saany  who  havenoj 
theopportunities  they  haye.  I  underataadOawcstoJ 
was  andently  a  fortified  town,  had  etrong  traUii 
and  four  gates.  The  gatee  existed  up  to  17»: 
remains  of  the  walls  are  still  to  be  seen  m  fsriooi 
places.— CuBious. 

[46503.]— Jamming  of  Tapered  Jonmala- 
Many  thanks  to  *•  J.  J.  A.^"  Llyerpool,  for  Wj 
communication  ^  but  if  he  will  refer  again  to  p.  *> 
he  will  see  that  it  is  hardly  an  answer  to  my  qnsi' 
tion.  What  I  want  to  know  is  what  slant  to  girt 
the  sides  of  a  cone  (I  merely  gaye  the  sketch  u  ar 
example  for  oonyenience  of  reference),  in  ordsi 
that  it  may  be  theoretically  on  the  point  of  jammiiH 
when  fitted  into  a  mmilar  female  cone.  I  am  awan 
that  the  taper  ahown  is  far  too  •*  quick'*  for  ai 
actual  lathe,  but  it  waa  necessary  In  order  to  g0 
the  sketch  into  the  spaoe  allotted  to  it,  and  at  th< 
aame  time  to  giye  my  meaning  clearly.  Ii 
**J.  J.  A.,  Liyer^ool,"  wiUuuwer  n^qamfte^ 


terms  of  me  o] 


tiie 


e  win  be  dcdng  me  a  great  layoor.    Fsibapi 
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''TiibtlKAm^'or*' Sunlight*'  will  give  the  requited 
infomuttion  F—Gxjltton. 

[46517] -Preaervlnff  Wood  Troaglis  —Pro- 
ean  t  few  sheets  of  laminated  lead  and  a  small 
ffotntity  of  oopper  tacks ;  line  the  troughs  with 
Oesuio,  and  the  desired  end  will  be  obtained.— 
A^Mavocc. 

[46518.]— Ootton  Wadding. —I  should  imagine 
fhs  neoessazy  machinery  to  make  a  single  sheet  of 
wtdding  wcmid  ooat  seyaral  hundred  pounds.  The 
eotloo,  after  it  has  been  **  ginned  '^  to  free  it  from 
hoik,  &0.,  is  passed  through  the  ** carding" 
engios,  which  deliTers  it  in  a  thin^  wide  sheet,  or 
film;  and  I  believe  **  wadding*'  is  a  number  of 
tb«e  sheets  laid  one  on  the  other,  and  finallj 
goouned  on  one  side.  I  hoped  someone  better 
qoilified  would  answer  this.  Would  anyone  re- 
mind me  of  the  precise  uses  of  the  **slubbing 
fame  '*  and  roving  engine  ?— Mubano. 

[46626.]--Bemoving  Spot*  from  Telesoopa- 
QuM.— Do  not  attempt  to  remove  the  spots  your- 
nif,  or  you  will  most  probably  destroy  the  lens 
iltoge&er.  You  might  send  it  to  any  good  optician, 
vlu)  would  do  it  for  vou  without  at  all  damaging 
the  lens.  A  Dadot  lens  is  generally  a  good  one, 
and  ihould  never  be  tampered  with.— W.  J.  Lait- 

CASEKB. 

[46531.1  —  Yaoht  -  Deck.  —  I  fully  endorse 
"  J.  J.  A/s  *'  coirection  of  my  reply.  I  had  over- 
looksd  the  size  of  20  tons,  ana  was  thinkiaff  of  one 
tint  I  was  once  part  happy  owner  of,  ana  about 
IStonsize.— WoBEDfo  Toic. 

[46537.]— Miniature  Speotromoope.- To  Mb 
LiiGiSXSB. — Ton  had  better  purchase  the  five 
{imms  already  cemented,  then  build  them  in  a  tube 
with  an  adjustable  slit  at  one  end  and  an  eyepiece 
attheother  end— bv  which  the  slit  can  be  accu- 
ntstyfocussed.  The  prisms  are  difficult  to  make, 
lad  I  would  not  advise  you  to  attempt  them. 
Ciaada  balsam  would  not  at  all  answer  the  pur- 
poie.— W.  J*.  Lavgasibb. 


2.]— lK>os6ninff  Oreea  BAisa  —The  best 
nskhod  for  **  G."  to  adopt  will  be  to  get  a  pail  of 
hot  water  and  a  spooge.  Afterwards  damp  the 
Bsio  baize  for  about  five  minutes,  and  is  will 
beoome  quite  loosened.  Then,  taking  a  ohiael, 
Mnpe  off  the  baize  as  required,  and  our  querist 
ffiS  find  that  a  very  neat  and  satisfactory  flniah 
liQ  be  the  result.— A.  Manock. 

[46666.]— Skln-Diaeasa.— If  <*  A  Suflbrer*'  will 
tat  the  following,  I  thhik  he  will  find  a  benefit. 
Half  Isrd  without  salt  in  it,  end  half  Stockholm 
tsrmslted  toffcvther,  and  a  little  rubbed  in  at  night 
ud  wsshed  off  in  the  morning.— J.  CoLum. 

r46676.1—Plu>to*  Lenses  —To  Mb.  LAiraAflVBB. 
-To  hmAn  wifli,  see  that  the  lenses  are  placed  in 
tUroelttoorreetly.  Thus,  the  front  lens  should 
hsTsits  eonvez  surface  outwards,  then  the  back 
eottbination  should  be  put  into  cell  as  follows: 
ths  crossed  oonvez  lens  should  be  put  into  cell  with 
ihs  weakest  oonrex  down,  the  deeper  surface  being 
Bpwszds;  then  a  rinff  of  tube  |ia.  deep  should  be 
pit  on  to  lens,  and  the  concave  surface  of  the 
MBoavo-oonvex  put  down  upon  the  ring,  and  the 
ttooter^oell  screwed  in  its  place ;  and  lastly,  screw 
ths  two  ceUs  into  the  tube,  so  that  the  two  inside 
lases  ihould  be  Sin.  apart.  The  lens  will  work 
to  St  Its  beet— W.  J.  Laitoastbb. 

(16683.]— SmaU-auanUty  Battery.— If  a 
tttbromateoell  would  suit  your  purpose,  make  one 
vifii  a  water-tight  lid ;  have  the  carbon  and  zinc 
pistes  long  enough  to  reach  half-way  down  the 
odl ;  then  add  sufficient  solution  to  be  within  ^in. 
of  the  pUtes,  and  by  turning  the  battery  upside 
inm,  ttae  aetfon  would  commence.  The  lid  should 
tehoOow,  so  that  yon  could  pour  some  melted 
piisi&Q  to  ooiver  the  oonneeting  oraokets,  fto.  You 
a  dry  battery  at  present  Wovlda 
>  suit  yon  P— Gbobox  Toucav. 

[46587.1— Dynamo- XCachine.— Let  us  know  a 
tUe  of  the  construction  of  it,  and  I  will  soon  set 

fBU  light —GbOBOB  T0L1CA9. 

J^66M0~Heatinff  Water.— To  «I«abob 
^WA  viKaiT." — Many  thanks  for  your  answer 
^^  137.  I  wiU  mHaiR  a  UtUe  better  about  the 
|BiK  if  possible.  We  have  5in.  pipes  from  our 
Miltr  sazfied  many  hundred  feet  for  heating  pur- 
poM.  About  one  hundred  feet  from  the  boiler  my 
V'^-taok  is  fixed  and  supplied  with  water  inde- 
Fvdsat  of  the  boiler.  The  water  is  required  boQ- 
^aU  dsylong,  and  to  feed  with  cold  when  any  is 
wu.  We  have  a  cold-water  cistern  to  feed  the 
^  and  all  goes  on  well  enough  until  the  water 
joju  bsck  into  the  cold  supply  pipe,  then  it  over- 
^thedstem  and  tank  gets  nearly  empty.  I 
w^hsated  the  water  as  you  see  with  the  steam 
^JJving  iato  it,  and  aA  soon  as  it  boils  the  waste  of 
^^goes  oa  through  my  air  or  vent-pipe,  ^e 
^ii  below  or  undfer  the  din.  pipe  the  steam  is 
^*«ni  from.  -Jeff. 

JJ^.] — Photographio  Portrait-  Iiene.  — 
JJJJ  nij  sttswer  46676,  and  if  your  lenses  are  put 
22S||tecoireot]y  as  there  described,  let  me  know 
"^iMiBiBg  more  about  its  constmotion  and  siae, 


and  I  will  do  what  I  can  to  help  you.— W.  J. 
Lanoastbb. 

.  [46603.]— Induction- Coil  FaUure.— I  think 
the  fault  IS  in  the  cell.  If  you  will  have  a  bichro- 
mate battery,  then  wind  your  primary  to  suit  it. 
Two  layers  of  20  •vould  haTe  been  better ;  as  it  is, 
two  layers  of  16  uii^rs  about  0*1  ohm.  resistance  ; 
this  would  soon  take  all  the  pluck  out  of  the  cell. 
You  had  better,  now  the  coil  is  wound,  use  a  6in. 
Bunsen  or  more  cells.  The  varnished  paper  will 
do  for  insulation.  Test  the  secondarv  again,  and 
place  the  galvanometer  several  feet  from  the  coil. 
Let  me  know  result.— GaoBaB  Toucan. 

1^6605.]  —  Oyxukmo-Kaohinea  Sparklnff.  — 
This  is  sometimes  due  to  a  little  oil  being  on  com- 
mutator, or  brush  a  little  behind  time.— Gbobob 
Toucan. 

r46606.]-^eadatook.— To  *' SuiuJOBT."-The 
time  at  my  disposal  is  so  very  limited  that  the 
sketc  h  I  send  you  is  a  very  rough  one,  but  it  will 


the  surface.  To  charge  the  battery,  into  the  porous 
pot  place  loz.  of  mercury,  and  fill  up  to  within  an 
iadi  of  the  top  with  pure  water.  In  the  outer  pot 
pour  water  saturated  with  bichromate  of  potash, 
and  then  add  crystals  of  same,  2oz. ;  sulphuric  acid, 
6oz  ,  and  the  battery  is  ready.  It  will  not  work 
for  a  few  hours,  as  tne  acid  needs  to  penetrate  the 
porous  oell.  If  the  porous  pot  is  too  soft  the 
oattery  gives  a  gooa  strong  current,  but  does 
not  last.  If  too  hard,  is  very  constant, 
but  does  not  give  the  power.  The  mean 
is  what  you  want.  Exhaustion  of  the  bichromate 
solution  is  evinced  by  its  turning  purple,  whilst  the 
current  being  found  slow,  can  be  remedied  by 
taking  out  some  of  the  water  from  the  porous  pot 
and  replacing  with  pure  water,  as  it  becomes  satu- 
rated with  the  salts  of  zinc.  You  can  use  it  for 
almost  any  electrical  purpose,  not  forgetting  that 
it  win  not  give  the  current  of  the  Bunsen,  and  that, 
therefore,  many  more  cells  are  requisite  to  do  the 
same  work.    I  have  repeatedly  used  it  for  driving 


perhaps  give  you  some  idea  in  oon  junction  with  the 
desflviption.  First  let  me  say  that  the  main  easting 
looks  somewhat  heavy,  but  I  am  stronriy  opposed 
to  flimsy  eastings  in  any  tool,  and  1  therefore 
sketch  such  proportions  as  I  should  use  myself. 
You  will  note  that  the  mandrel  is  made  with  double 
cones,  the  back  one  sliding  on  a  feather  and  set  up 
with  lock-nuts.  Fer  a  5in.  headstock  I  should  use 
a  thread  on  tiie  nose  lin.  diam.  and  8  threads  to  the 
inch ;  let  the  screw  be  Ifin.  long,  total  length  of 
mandrel,  19in  ,  bearing  to  be  Sin.  long  each.  The 
gears  must  be  acoordmg  to  what  patterns  you  can 
get,  except  you  buy  them  ready  cast  of  the  correct 
•ise  and  pitch.  The  gears  you  had  better  let  me 
know  as  to  whether  you  can  get  patterns  or  not 
There  should  be  the  two  lani^e  wheels,  about  7in. 
diam.,  1^  wide  and  about  |m.  or  ^in.  pitch;  the 
back  gear  shaft  is  carried  on  arms  oast  in  one  with 
the  headstock,  as  shown.  The  other  details  will,  I 
fancy,  best  be  got  at  by  your  asking  me  questions, 
but  1  would  strongly  advise  you  to  make  a  scale 
drawing  before  you  attempt  a  start. — Sunliobt. 

[46607.]- FuUer*e  Battery.— It  is  not  suiUble 
for  your  purpose,  unless  your  apparatus  is  made 
f  or  it— Gbobob  Tolkak. 

[46007.]- PiiUer<s  Battery.- 1  have  had  large 
numbttsof  these  at  work,  and  at  one  time  had 
them  in  circuit  for  months  at  a  time.  They  are  a 
fairly  constant  form ;  but  the  great  thing  is  that 
they  are  practically  powerless.  I  had  a  variety 
of  forms,  to  arrive  at  (if  possible)  the  best  form; 
the  result  being  I  classified  them  into  two  forms- 
one  for  the  maximum  of  constancy,  and  the 
other  for  maximum  power,  the  time  in  action  beins 
a  secondary  point.  If  the  utmost  power  be  wished 
for  a  limited  time  only,  say  a  week  or  two,  then  I 
found  a  cast-zinc  plate  in  a  flat  porous  oell  the  best 
form ;  ff  for  constancy,  then  a  star-shaped  zinc  in 
a  No.  6  round  porous  cell — the  carbon  element 
being  tiie  same  in  both  eases:  vis.,  a  plate  of 
carbon  7in.  by  3|in.  It  is  really  a  doable  fluid 
biohromate  form.  You  would  require  a  contain- 
ing-pot,  either  flat  or  round,  as  the  ease  may  be, 
a  porous  oell  the  same,  a  plate  of  carbon  the  size  I 
name,  and  the  plate  or  *'  star  "  of  zinc.  A  sketch 
of  the  zinc  star  will  be  found  in  Vol.  XXXII.  or 
XXXIIl.  I  think.  I  write  this  away  from  home,  or 
would  refer  you  to  the  exact  page.  The  carbon  needs, 
however,  careful  preparation.  First  melt  some 
parafiu  wax,  make  the  carbon  plate  hot  also,  and 
dip  it  endways  into  the  melted  wax  for  the  first 
2iin.,  and  thoroughly  soak  the  wax  in  with  heat 
When  cold,  with  a  ^onsen  flame  and  the  blow- 
pipe, drive  the  wax  back  from  the  extreme  end  for 
say  lin.  towards  the  centre,  so  that  a  band  or 
zone  of  wax  is  left  in  the  pores  of  the  carbon,  say 
l|in.  wide.  To  the  top  lin.  of  the  carbon  the 
Unding-screw  is  fixed.  I  always  prefer  to  electro- 
type tnis  part  with  copper.  It  Is  a  very  little 
trouble,  and  you  then  solder  the  binding-screw  on, 
and  get  a  connection  far  superior  to  anything  else 
that  ean  be  got  The  sine  plate  or  star  must  also 
have  its  binmng^'Sorew  fixea  to  it,  preferably  either 
oast  in  or  else  soldered  on.  Now,  we  plaoe  the 
carbon  plate  in  the  containing  pot,  whether  flat  or 
dreular,  then  the  porous  pot  in  that,  and  the  zinc 
element  inside  the  porous  jar.  The  zinc  should  be 
Just  dipped  in  fairly  strong  add  and  water  to  clean 


induction  coils,  as  it  was  con^taat  and  fumeless. — 
SuHuanr. 

[46608.]— Strength  of  Battery  Ourrent.— 
This  is  alternating  (the  coil)  current.  I  have  not 
seen  anything  for  testing  it.  -Gbobob  Tolican. 

[46615.]— Frenoh  Sxpreaa  liooomotivea.— 
A  reply  to  this  query  appears  among  the  letters. — 
Ed.  GlOBXBT. 

[46616.]— Leolanohe  Battery.— Perhaps  some 
of  the  zincs  were  amalgamated :  that  is  no  detri- 
ment; the  cells  will  work.— Gbobob  Toucan. 

[46616.]— Leolanohe  Battery.— Many  thanks 
to  **  Kappa  "  and  A.  W.  Soward,  for  noticing  my 
query.  By  copper  pole,  I  mean  free  carbon  c« 
batiny.  My  cells  are  connected  thus :  zinc  of  No. 
I  with  wire  from  bell-carbon  with  zinc  of  No.  2, 
carbon  of  No.  2  with  zinc  of  No.  3,  carbon  of  No.  3 
with  wire  to  push.  The  zlpc  in  No.  3  turns  quite 
black,  the  otheni  remain  bright  I  obtained  the 
water  from  a  small  stream ,  the  sal-ammoniac  was 
sent  wiUi  cells.  I  have  examined  wire  to  push, 
and  believe  insulation  to  be  perfect—  Oddfel- 
low. 

[46617.]— Sewer  •  Ghas.— Stop  all  the  proper 
openings  to  the  drain,  and  bum  some  sulpnur  in 
the  drun  in  tiie  lowest  position  accessible,  in  an 
iron  vessel  into  which  some  burning  coal  has  first 
been  put. — 0.  S. 

[46621.]— Dynamo  ICaohine.- 1  do  not  like 
the  ring  of  iron  wire  unless  it  is  cotton  covered, 
and  the  ends  perfectly  insulated.  Are  the  coils  all 
in  one  direction  ?  Oan  yon  test  for  any  leakage 
between  wire  and  ring?  The  coils  must  be  insu- 
lated from  ring.  Annealed  cast  iron  is  best  for 
ring.— Gbobqb  TOLiCAir. 

[46627.1— Watch  Baoapement.— You  can  ex- 
amine roller  and  lever  contact  in  the  following  way  :— 
Move  balance  round  till  tooth  drops  off  pallet  on  to 
other  pallet,  locking  face.  When  that  takcA  plaoeu 
hold  balance  still,  take  hold  of  lever-tail  and  try  if 
there  be  shake :  there  should  be  Just  a  little  comer 
shake  of  lever  on  pin,  so  that  pin  can  pass  out  free, 
when  wheel  tooth  drops ;  if  it  does  not,  comer  of 
lever  wants  shortening  until  there  is  comer  shake 
of  lever.  Also  when  guard-pin  is  pressed  against 
roller  the  pin  should  pass  free  into  lever-notch ;  if 
not  g[uard-pin  must  be  brought  nearer  to  roller  auad 
banking-pins  opened.  There  are  lots  of  causes  of 
watches  setting,  i.e.,  motive  force  not  sufficient, 
balance-spring  not  pinned  in  riffht,  pallets  out  of 
angle.    It  is  oiificult  to  tell  wiuo  '        ' 


hout  seeing  your 


watoh.— WoBKiHa  Blaoksxith. 

[46634.]— Fixing  Blectrio  Wiree.-l.  They 
are  not  strained,  merely  stapled.  2.  Candle  and 
blowpipe,  rosin,  solder,  expenenoe.  3.  Some  bells 
will  ring  through  half-mile,  others  fifty  yards,  ac- 
oording  to  purpose  they  are  made  for. — Gbobob 

TOUCAV. 

[46634.]— Fixing  Bieotrio  Wires.- To  *<  Suir- 
lioht."— Thanks  for  answer;  but  my  query  re- 
ferred to  how  to  strain  and  flix  wires  on  posts  and 
insulators,  or  rather  to  outdoor  walls  and  insula- 
tors. Will  you,  therefore,  kindly  further  answer  P 
Longest  distance  between  insulators  about  60 
yar£.    Please  also  say  the  nearest  distance  the 
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r  MM  Mij  b«  to  a  dMip  wall  to  aa  mot  to 


_  Btoetrto  Wlr«i.-(1)  Wires 

tiAnrtffci  or  bails  do  not  reqidre  any 

:  tVr  tbookt  timply  be  laid  along, 

£j««a^  oreloMtooeilmgs,    Aithey 

1  a»d  eewed  in  different  oolonrt,  fbey 

tfc»  f —1  eoloqr  of  wall-papen,  and 

«  «v««d  cHtoinly  injnre  the  insulation. 

b«k^jtef4«e  akonld  be  need  to  keep  wires 

uA^  baft  MMt  aol  be  driren  home  tight. 

i^nto  aboaU  be  soldered ;  bat  in  places 

bK  at  «W7  iuaoaTeaieat,  the  ends  should  be 

aad  twisted  together,  and  eorered 

tasoe,  sold  for  that  purpose^ 

I,  and  ahonld  be  weU  pcessed 

with  wet  fingers,  so  as  to  exclude  the 

Ike  length  of  wire  throngh  which  two 

esOs  voold  work  a  bell  depends  on  sise 

ttt  the  resiitanee  is  in  proportion  to 

■na.    If  No.  14  B.  W.G.  copper  wire 

a  mile  or  mile  and  a  half  would  not  be 

b«t  for  work  in  a  house,  No.  18  insulated 

enough. — Philolestbok. 

y-Amariean  01oth.-If  "B.'s"  table 

with  what  is  called  bright-grain  American 

1  in  a  warm  room,  we  are  not  surpriBed 

adhering  to  it.    We  would  advise 

table  be  coTered  with  dull  grain  American 

Bi  th«n  washed  over  two  or  three  times 

A.  Masock, 


[46S37.I— Xonnt-Ontting.— May  I  supplement 
■J  hdeoa  npon  page  160  by  atatiag  that  a  retired 
^r*«r  awl  gilder  mforms  me  that  he  resided  next 
Ljor  to  a  Boont-cntter  for  some  years,  and  that 
■i  CBBK  miittri  of  a  beech  cattiog-board,  one  or 
I  fcx  iharpeniDg  the  knife,  and  the  knife 
lerely  a  •hoemaker's  old  knife,  which 
with  guttapercha,  within  Jin.  of  the 
^  sa  as  to  obtain  a  very  short  hold  of  it,  with 
dbarerpiste  ste«dinefts  of  cut,  and  that  having 
**  '  o«t  the  desired  oval  or  square,  on  the 
d  (by  means  of  trammels  and  straight 
iDc ),  he  whipped  the  knife  round  with 
dexterity  and  celerity  to  any  desired 
wmtkg  his  thumb  as  a  fulcrum.  Then, 
;  a  tkm  stip  of  gold  paper,  which  had  been 
mmvkomiw  pcepered  with  sisa ;  drawing  this  across 
te»iiilfl  fir  applied  it  to  the  said  bevelled  edge. 
J*  J.  A.,  iAftrfocL 

r46M0.]— Elactric  Dancing  Figure.— What 
k»d  of  figure  ?  If  a  light  one,  the  bell-fittiogsvou 
i  would  do  it,  with  three  cells.— Gbomb  Tol- 


«SMO.}— XlMtrio     Danoinff    or    Worldng 

.—The  following  description  is  of  an  electric 

figvre  which  1  have  myself  constructed 

~  to  work  extremely  well.    I  do  not  think 

description  is  needed,  as  the  querist 

m.  my  drawing  how  to  set  about  oon- 

it.    A  IS  an  electro-magnet,  horse- shoe 


plate  B,  2in.  diam.  and  iin.  thick ;  PF  are  two 
brass  rods  about  |in.  diam.  f orsupporting  the  brass 

Jilata  G,  npon  which  the  figure  stands ;  H  is  a  wire 
or  supporting  the  figure.  It  should  be  supported 
by  the  wire  so  that  its  feet  onljr  just  touch  the 
brass  plate  G ;  I  is  an  ordinary  switch,  and  J  ii  Che 
battery.  I  have  never  seen  or  heard  of  Mr. 
Bennett's  battery,  having  only  just  commenced  to 
take  the  **  E.  M.,"  but  my  machine  would  work 
for  two  hours  at  a  stretch  with  a  bichromate  bat- 
tery of  two  elements,  Gin.  by  2in.,  justgiving  the 
solution  a  stir  up  now  and  then.  Tae  whole 
machine  is  inclosed  in  a  mahogany  case,  so  that 
only  the  figure  and  binding  screws  are  seen.— 
Gbapho. 

[46641.]— Eleotrlo  Balln  to  Oonneot.— Ton 
may  use  one  battery  to  ring  wr  number  of  bells, 
provided  it  is  strong  enough.  You  had  better  run 
one  additional  wire  from  the  house  to  the  lodge, 
and  another  from  the  lodge  to  the  stables,  joining 
one  of  the  wires  already  laid  saywhere  between 
the  stable-bell  and  the  house.  "Ion  might  use  the 
earth  for  the  return  current ;  but  I  think  the  cost 
of  two  large  copper  plates  would  exceed  that  of  the 
insulated  wire  tor  so  short  a  distance.— Tostoibb. 

[46641.]— Bleotrio  Bella.- Your  best  way  is  to 
use  one  direct  wire  to  either  place;  then  use 
either  an  earth  connection,  or  else  carry  the  return 
wires  to  the  nearest  point,  and  then,  by^  one  main 
wire,  to  the  battery.  Or,  to  put  it  plainer— You 
need  to  carry  one  wire  from  the  house  to  stable,  and 
another  wire  to  the  lodge.  As  the  lodge  is  but  200 
yards  from  the  stable,  I  should  mu  the  return - 
wire  from  the  lodge  on  to  the  stable's  return-wire. 
Tou  then  need  only  the  new  leogth  of  wire  to 
reach  from  house  to  lodge  by  shortest  route,  and 
from   thenoe  to   stable   for   the  return.  — Sun- 

LIQHT. 

[46641.]— Eleotrlo  Bella  to  Oonneot.— This  is 
a  very  easy  affair.    You  will  have  to  make  earth 


[ftSMO. 


HOUGC 


STABLES 


LODGE 


1^; 


^ 


□ 

EARTH 


at'  house  and  at  lodge-gates.    The  sketch  I  send 
will  explain.— Gboboe  Toucan. 

[46641.]— Eleotrlo  Bella  to  Ooanect.— You 
can  make  use  of  both  your  present  wires,  extend- 
ing them  from  the  poles  of  the  existinff  bell  to  the 
new  bell ;  but  in  such  case  both  beUs  will  ring 
simultaneously.  If  you  wish  to  ring  them 
separately,  you  can  use  your  present  battery*  wire 


® 


p 


wovod  with  about  fib.  of  No.  18  cotton- 
^t/ffimi  wir:  The  poles  are  about  3in.  long  and 
tm  mmm  «li«Unc«  apart,  and  iin.  diam.  B  is  a 
t  mm  0Um4jud  with  a  thumb-screw,  D :  0  is  a  brass 
p>  jSJer  i/^  siipci^yniog  the  spring  K,  made  of  rather 
saf  0l0d  (/eiockspring),  carrying  the  round  iron 


as  far  as  it  goes,  oonnecting  the  new  push  to  one 
end  of  it,  and  the  new  bell  to  the  other  end,  so  as 
to  mclude  the  battery  between  the  connections ;  but 
you  must  run  a  separate  wire  from  the  punh  to  the 
bell,  as  shown  xn  the  diagram  above.— B.  T. 
Lewis. 

[46644.]  —  Painting.  —  There  is  a  kind  ef 
pamt  called  flatting,  which  would  probably  answer 
^*  Cambridgeshire  Boy's  *'  purnose,  as  it  has  both 
a  dead  appearance  and  takes  the  vamidi  well,  the 
same  as  he  speaks  of.  It  is  mixed  with  turpentine 
instead  of  oil.  -A.  Majxook. 

[46649.]— Xonnting  Mioro.  Lenaea.— There 
is  no  standard  for  the  microscope  threads  used 
other  than  the  universal  thread  and  gauge  for  the 
objectives.  These  can  be  obtained  at  the  Mioro 
Social's  ofiice,  I  believe,  at  King*s  College.  The 
threaos  used  for  the  other  parts  are  the  usual  and 
various  threads  used  by  mathematical  instrument- 
makers,  opticians,  &o.  Now,  as  to  mounting  the 
lenses:  The  eyepiece  lenses  are  at  once  the 
simplest,  and  the  objectives  the  most  difficult 
lenses  to  mount  possible.  For  the  e.p.  it  is  neces- 
sary to  turn  a  dioulder  with  a  rim  or,  as  it  is  called, 
a  bezzle  standing  up  just  high  enough  to  turn  over, 
say,  a  l-50in.  above  the  glass.  The  glass  is  held  in 
lightly  with  one  finger  of  the  left  hand,  while  the 
^  is  on  the  lathe ;  then,  by  bringing  a  small  steel 
burnisher  to  bear  with  slight  pressure  against  the 
bezzle,  it  is  pressed  neatly  over  the  lens  while  the 
lathe  is  ^owiy  revolving.  The  left  hand  finger  in 
use  soon  fedis  when  the  glass  is  fast.  It  is  essential 


not  to  use  too  mach  pressure  in  burniiluiig,  or  4bi 
glass  will  break.  Also,  that  the  bezzle  auut  b« 
thin,  say  as  thin  as  notepsper.  Ai  tothsobjee- 
tives,  the  mode  I  adopt  wiu  bo  expUbed  in  the 
construction  of  achromafic  e.p.,  which  I  intend  to 
bring  forward  as  soon  as  theipecuUiitnstedot. 
I  dare  say  **  Micro."  will  not  mind  wsitug,  na- 
less  some  of  "  ours  '*  give  their  pcooidan.  This 
will  be  be  better.  *' Micro."  my  then  choose  ii 
the  modes  differ.— Fbibicaxkius. 

[46664.]-Storaffe  Battery.-**  Dix-hoit'*  win 
fiiulSutton*s  Storage  Battery  uesiytoinaken 
any.    The  following  is  the  inventor*!  deecnntion: 
— **  The  cell  is  composed  of  a  sheet  of  ksd  oesned 
with   dilute   sulphuric   add,    aad  sfflslgus^ 
thoroughly  with  meredry,   aad  a  iheek  of  thin 
copper  a  little  shorter ;  the  two  sheets  srs  pw- 
f  orated  with  a  number  of  holes,  and  thm  roOsdin 
a  spiral,  separ^ed  by  rubber  bands  cut  eren-ilre 
inches,  the  holes  in  plates  and  outs  in  nbber  bsads 
being  to  aUow  free  cireolation  of  the  MhtioB  (the 
short  plate  being  uppermost  before  loUing).  Thk 
combination  is  mmiersed  in  a  solation  of  cnpoe 
sulphate  [to  which,  in  a  later  paper,  Mr.  Sntton 
recommends  the  addition  of  one-tweUihot  t^- 
phuric  acid],  and  the  amalgamated  lead  plate  made 
the  positive  electrode  of  a  suitable  sooroe  of  elee- 
thouv.    The  chemical  action  being,  the  oxjgm  ot 
the  decomposed  solution  combines  with  the  lead, 
forming  a  perfectly  even  coating  of  the  insoluble 
peroxi(M,  the  hydrogen  replacing  the  copper  of  the 
solution,  the  copper  being  deposited  in  the  metaUio 
state  on  the  negative  electrode.    As  the  decompo- 
sition of  the  cuprio  sulphate  proceeds,  it  gradoaUr 
loses  its  azure  blue  eolour,  becoming  mote  ado, 
and  finally,  when  the  whole  of  the  copper  is  de- 
pouted,  we  have  the  solution  colourlees,  aodtzans- 
lormed  into  hydric  sulphate  and  water,  the  ^Mn 
electrode  peroxidised,    and   copper  deposited  on 
negative  electrode.    Daring  discharge,  the  peroxide 
is  reduced  and  the  copper  element  oxidued,  ths 
oxide  combining  with  the  add  and  forming  cape 
sulphate,  the  solution   returning  to  its  origmsl 
colour.    This  change  of  colour  f orms  a  be&otiM 
means  of  telling  when  the  cell  is  charged.**   The  ' 
strip  of  lead  may  be  about  4in.  wide  by  30in.  long,   1 
ana  the  copper  the  same  width,  but  about  6in. 
shorter.    One  or  two  Bonsens  may  be  used  to 
charge  the  battery.— Alfbxo  W.  Sowabd. 

[46655.]  —  AaUtlo  OslTanometer.  —  The 
needles  must  be  as  near  astatic  (Le.,  of  cqaal 
power)  as  possible  without  oompletely  overoonuag 
the  directive  action  of  the  earth  upon  the  systeon 
so  that,  when  no  current  passesj  tlve  index  wiU  re- 
main at  zero.— J.  M.  Stooxs. 

[46655.]  —  Aatatio  Osavmnometar.  —  Bcfth 
statements  are  correct.  The  needlea  benigequl 
in  power  a  perfect  astatic  system  would  reralt, 
moving  with  mfinitesimal  aotion.  But  there  mnit 
be  some  resistance  ta  bring  the  indioafcor  to  aeio, 
and  it  is  convenient  to  leave  one  needle  rather 
more  powerful  than  the  other. — Siqua^ 

[46655.]— Aatatio  Heedlea.— Wlicn  the  needlee 
are  equal  in  strength^  and  their  mai^etio  soes  sa 
in  the  same  vertical  plane,  the  aystem  will  be  per- 
fectly astatic,  and  wul  set  in  the  direction  deUc- 
mined  by  the  torsion  of  the  suspending  fibre.  Whei 
the  needles  are  equal  in  strength,  bcit  tbeir  mag- 
netic axes  are  not  in  the  same  vertical  plane,  tn 
system  will  set  at  right  aoglea  to  the  magMftk 
meridian.  When  the  needles  m  of  uneqoa 
strength,  the  system  will  set  in  the  mngnetie  men 
dian.  In  constructing  a  galvanometer,  it  is  gene 
rally  sufficient  to  make  the  ne«^lea  approximatel 
equal ;  but  where  very  gntX  deltcacy  u  required 
they  should  be  exactly  equal.  Owing  to  the  prac 
tical  impossibility  of  fixing  the  needlea  in  the  sam 
vertical  plane,  they  will  always  point  either  nort 
and  south,  or  east  and  west.  —  AuMO)  ^ 
SowiSD. 

[46655.]— Aatatio  OalvaBoaMtwr.— Qalfcs  « 
As  far  as  practicable  the  needles  ^Mmid  beef  equi 
power,  so  that  one  would  bahnoft  the  ether  in  n 
lation  to  the  tendency  to  jpoint  i^otth  and  soatl 
But  it  is  an  impossibility,  almoat,  to  ^et  tibs  ma^ 
netic  power  the  same  in  both.  IBesica,  oaeaeedi 
IS  a  little  more  powerful  than  tha  other.  Then 
fore  the  strongest  magnet  of  the  tiro  eoatrolsth 
stationary  direction.  As  far  as  the  quoCatiea  goe 
it  is  correct :  that  is,  that  if  the  ooe  needle  is  man 
stronger  than  the  other,  there  is  lees  oecillatiw 
and  uter  a  deflection,  a  state  of  zeat  is  again  a 
rived  at  sooner.  But  as  far  as  cxtresne  moeam 
goes,  the  more  accurately  the  one  magnet  balanc 
the  other,  the  more  preosely  exact  is  the  indie 
tion.  The  question  may  be  thus  pnt :  an  nmna 
netised  neeale  would  be  not  dtfleecablev  thereto 
to  make  it  so,  we  need  to  give  it  ana^netic  pow 
When  this  is  done,  we  also  find  tkaa  the  paopat 
so  given  it,  holds  it,  as  it  warsw  nwinsi  a  lofl 
which  should  tend  to  deflect  it  ThasaJuaa,  1 
inherent  power  must  first  be  c 
deflection  is  obtained.  Heaoe,  tl 
in  which  also  we  have  iapaftii 

magnetic  pole«seeking  pto|mtf ;  ^  tha  j 

the  second  needle  we  countertMlassffi,  to  %  vi 
large  degree,  the  previous  xnhenat  saaHita^Da  tl 
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HinlsiposeB  to  being  defleoted  by  a  teat  cu rrent. 
TbflNfofe,  for  extrame  delioaoy,  the  needles  should 
M  far  u  ponible,  balance  one  another ;  whilst,  at 
thsascrifloe  of  some  delicacy,  we  get  a  steadier 
defleetioo,  and  a  state  of  rest  is  sooner  arriyed  at. 

[46657.] -Turkish  Bath.  —  Remedy :  Pipe  C 
ikoold  enter  at  tne  bottom  at  one  end,  and  pipe  D 
ihoald  come  from  out  of  the  top  at  the  other  end, 
sbo  pipe  D  shoold  be  conaiderably  larger  than 
japA  C.  Also  there  should  be  diyisions  on  the 
uuide  of  chamber  A  to  prerent  the  cold  air  rushing 
throogh  before  thoroughly  warmed.— Wobsino 
Tox. 

[46657.]— TurklBh  Bath.— If  the  relatiTO  posi- 
tioofl  of  the  heater  to  the  bath-room  be  as  shown 
ittiketoh,  then  there  is  but  kttle  wonder.  The 
btth-efaamber  E  must  be  at  a  higher  level  than  the 
better  A  B.  Then  the  pipe  C  should  be  carried  to 
the  lowest  joint  and  coolest  part  of  A  B ;  whilst  D 
should  be  taken  from  the  top  of  the  heater.  Then 
joaalso  need  a  yalve  to  allow  the  hot  air  to  dis- 
pisoe  the  cold  air  in  £  at  startiuj^,  and  you  would 
not  be  troubled  with  the  flow  bemg  the  wrong  way. 
— SuHLionr. 

[46657.)— Turkish  Bath.— The  reason  why  the 
hot  air  will  not  pass  into  the  room  seems  to  be  be* 
osue  the  two  pipes  are  on  the  same  leTel.  The 
eold-strpipe  should  be  very  much  lower  than  the 
bot-air  pipe.  Perhaps  the  defect  may  be  remedied 
bf  bendmg  the  end  of  the  oold-air  pipe  down.  If 
this  is  not  sufficient  the  hot-air  pipe  must  be  re- 
Doted  to  the  top  of  the  heating-chamber.  The 
bot-iupply  pipe  should  on  no  aooount  dip  down- 
wards, as  the  heated  air  ascends.  If  the  two  pipes 
ire  re-fitted  so  that  there  is  a  perfectly  direct  rise 
from  the  mouth  of  the  cold- air  pipe  to  the  enfaranco 
into  the  room,  there  will  not  be  any  more  trouble. 
-East  Mbdika. 

[46658.]— DAte.Mark.—The  oldest  date-mark 
known  is  in  the  reign  of  Henry  YI.  The  cycle 
began  m  1438,  and  the  mark  is  a  Lombardic  letter. 
It  appeared  as  an  A  in  1445.  The  next  letter  was 
in  1481,  Henry  VII.,  and  was  a  D.  The  next  was 
in  1498,  Henry  YIII.,  when  a  small  Lombardic  b 
was  ui«d.  A  good  many  gaps  occurred  during  that 
Cog's  time,  but  not  so  much  as  jpreviously,  and  six 
"cycles"  of  the  Goldsmith's  Company  had  gone 
bj.  It  was  not  until  the  era  of  Elizabeth,  lo58, 
tbat  yearly  date-marks  oOmmenced  for  contmuity. 
Hub  mark  was  the  black  letter,  small  a,  inclosed 
nice  the  Lombardians.  The  mark  for  1796  men- 
tioned by  "Alpha"  was  the  Boman  capital  A 
inclosed  in  line.    See  Ohaffers's  **  Hall  Marks."— 

as.  M. 

[46659.]— SiKJngy  Platinum.— Did  "  G.  F." 
Qie  chloride  of  sodium  instead  of  chloride  of 
ammonium?  Even  the  ammonium  precipitate  is 
iligbtly  soluble,  and  only  requires  a  slight  washing 
to  reduce  the  fumes  given  off  when  heated.  ~n9iOMi.. 

[46659.]— Spongy  Platinum.— If  you  evapo- 
Bte  the  solution  and  ignite  the  residue,  your  Ft 
^  be  left  in  the  spongy  state.  In  future,  prepare 
tbi  diloride,  i>recipitate,  evaporate,  ignite,  and 
wiab  at  the  fimsh  if  necessary.— J.  M.  Stocks. 

[46659.]— Spongy  Platinum.— A  solution  of 
unmoaic  chloride  produces  with  platinic  chloride 
a  yellow  precipitate  of  ammonic  platinic  chloride 
'^NHtClPtcO,  which  is  soluble  in  much  water. 


most  costly  watoh  balance  springs  that  I  know  of 
are  from  Switzerland,  I  believe  they  are  called 
**  Hillgren's  springs,"  and  the  flat  ones  with  over- 
coil  are  2s.  6a,  each  to  the  trade.  Thev  won  the 
gold  medal  of  the  Horological  Section  of  the  Sodety 
of  Arts,  G^eva,  and  are  making  a  high  reputation 
in  this  country.  They  are  only  used  for  first-class 
watches,  unless  by  special  request.  Mr.  W.  G. 
Schoof  ,of  the  British  Horological  Institute,  North- 
ampton-square, can  give  every  information  about 
them,  and  is  the  only  person  in  England  though 
whom  they  oan  be  obtained.  Mr.  Schoof  has  tried 
these  springs  extensivelv,  and  as  he  is  an  experi- 
mental noruogist  as  well  as  a  practical  watchmaker, 
his  opinion  alMut  their  merits  will  be  oondusive. 
I  have  long  thought  of  testing  one  or  two  myself. 
— 0«  S.  M. 

[46662.]— Bleotrfc  Tell- Tale  Olook.— A  drum 
carries  a  strip  of  paper  which  is  wound  upon  it. 
The  surface  has  grooves  out  in  it,  either  aroular 
or  (if  to  indicate  for  more  than  12  hours  without 
attention)  spiraL  In  the  latter  oase,  one  end  of 
axis  of  drum  is  cut  with  a  screw  of  the  same  pitch 
as  the  grooves  on  the  drum,  and  works  in  a  fixed 
nut,  so  that  when  rotated  the  drum  travels  along 
an  axial  iiae  at  such  a  rate  that  the  giooves  retain 
the  same  rdative  position  to  a  fixed  point,  such  as 
the  indenting  point,  presently  to  be  described.  The 
drum  has  the  hours  engraved  at  one  end,  and  is 


passes  equally  along  all  the  resistances.  The  four 
are,  in  fact,  equal  to  one  of  one-fourth  the  resist- 
ance of  one  lamp.  The  four  carbon  lo<^  are  equal 
to  one  lo6p  of  four  times  the  sectional  area  of  one. 
Hence  it  is  plain  that  the  resistance  of  50  lamps  in 
multiple  aro  would  be  60  /  50  ohms  »  1  c^un. — 

w.  hTl.  H. 

[46664.]— Beaistance  of  Bleotrio  Ziampsi.— 
The  resistance  of  each  lamp  is  not  altered  by  any 
arrangement ;  but  if  we  give  the  current  four  equal 
paths,  of  course  fourfold  current  will  pass  if  the 
source  can  suppl]r  it ;  and  this  is  expressed  as  being 


,  *  G.  F."  has  redissolved  his  precipitate  on 
wubing;  but  on  evaporating  the  yellow  solution 
to  dryness  over  a  water- bath  ammonic  platinic 
oUoride  will  be  again  obtained,  and  on  heating  to 
ndneas.  by  which  means  ammonia  and  chlorine  are 
«ipeUed,  leaving  only  spongy  platinum.— L.  Heap. 


).]  —  Spongy  Platinum.  —  Evaporate 
fnr  solution  of  double  chloride  to  dryness,  and 
^  ignite  the  residue  at  a  dull  red  heat.  Be  very 
f»am  not  to  raise  the  temperature  higher  than  is 
QMMMry  for  the  decomposition  of  the  double  salt, 
II  ths  lower  the  temperature  at  which  the  decom- 
pMition  is  effected  the  more  spongy  is  the  metal 
^^kinsd.  Assuming  that  your  pUtinio  chloride 
isd  tmmonic  chloride  were  pure,  there  was  no 
JKetdty  to  wash  your  precipitate.  Oertaiuly  you 
^oold  not  have  added  sufficient  wash-water  to 
fliaolTeit.— AiiPBED  W.  Soward. 


.J  — Satton*8  Sec ondary  Battery.- Mr. 

Jtttlon,  m  his  supplementary  paper  read  before 
««  Hoyal  Society,  says  that  the  addition  to  the 
*latiou  of  culpric  sulphate  of  one- twelfth  of 
^^hniicacid  *' improves  the  cell  at  once.'*  Mr. 
Sjotchbury  might  try  the  effect  of  adding  a  quarter 
V  apiat  of  sulphuric  acid  to  his  sulphate  solution. 
•-AutiedW.Sowaiid. 

[46661.]— Watch-Balance  Springs.— Tou  con 
get  pendiilam-Bpriugs  at  almost  any  price  from  2i. 
\JS^  to  24.  6d.  each.  I  use  Lutz^s  springs,  at 
^uLptr  dozen,  best  quality,  and  I  beliaye  they 
JJjKenersUy  used.  The  secret  make  I  have  not 
y^  Far  verge  work^  I  generally  make  my  own. 
JJ!™J»Ts  a  description  of  tool  if  you  like.— Wobk- 

**8  BuCESaCEPH. 

]  —Watch     Balanoe-Springs.  —  The 


made  to  rotate  once  in  12  hours.  A  spring  rnot 
shown)  holds  the  cvliadrical  armature  off  the  face 
of  electro- magnet  (m)  until  a  current  passes,  when 
the  lever  is  drawn  down,  and  the  pomt  ip)  makes 
a  puncture  in  the  paper.  The  position  of  this 
puncture  relatively  to  hues  drawn  from  the  figures 
on  end  of  drum  along  the  paper  in  direction  of 
drum*s  length  will  indicate  the  time  at  which 
current  passes.^  A  simple  contact  spring,  such  as 
is  used  for  ringing  electric  bells,  is  pushed  by  the 
watchman,  when  making  his  rounds,  and  a  record 
is  made  on  the  paper.  If  this  is  not  sufficient 
please  write  again.— Gulttov. 

[46658.]— A  Street  Kulsance.- Any  person 
coUeoting  a  crowd  in  a  public  thoroughfare,  to  the 
annoyance  of  the  inhabitants  or  passers-by,  is  un- 
doubtedly guilty  of  committing  a  nuieance,  and  he 
can  be  proceeded  ag^ainst  criminally  by  indictment 
and  dvuly  by  an  action  for  danmges.  But  though 
this  is  the  law,  I  am  well  aware  that  its  appUoation 
is  a  troublesome  and  expensive  matter.  There  is 
also  the  remedy  under  the  Police  Acts  for  causing 
an  obstruction  in  the  highway;  and  the  police 
ought  to  interfere,  but  it  seems  that  they  refuse. 
The  only  advice  I  can  give  **  Ajax  "  Is  to  get  his 
neighbours  to  unite  wiu  him  in  bringing  an  action 
for  damages  against  the  leaders  of  that  branch  of 
the  Salvation  Army  by  which  the  meetings  are 
organised,  and  thus  raise  the  question,  and  I  believe 
they  would  succeed. -Fbkd.  Wbthbbfisu),  SoU- 
oitor,  2,  Qresham-buildings,  Gnildhall. 

[46664.]- Besiatanoe  ef  Blectrlo  Lamps.- 
**  Nun.  Dor"  is  informed  that  connecting  up 
lamps  in  multiple  arc  does  not  reduce  their  resist- 
ance, it  only  reduces  the  -resistanoe  of  the  total 
circuit  to  one  fourth  of  what  it  would  be  ii*joined  up 
in  series.  The  lamps  must  always  remain  the  same, 
although  the  current  has  one  fourth  the  distance  to 
pass  through. — Gbobob  Tolman. 

r4666i.]— Beaistanoe  of  Bleotrio  Lamps.— 
Taking  the  resistanoe  of  a  Swan  lamp  as  60  ohms, 
the  resistance  of  four  ranged  in  series  would  be 
200  ohms,  as  stated ;  but  if  the  four  are  arranged 
in  multiple  aro,  the  resistance  will  be  12*6  ohms, 
not  for  each  Lfunp,  but  for  the  four  together. 
There  are  four  pathways  open  to  the  current,  each 
as  large  as  the  original  pathway,  and  the  total  re- 
sistance of  the  four  lamps  is,  therefore,  just  one- 
fourth  of  the  reeistanee  of  the  single  lamp.  If  66 
lamps  were  arranged  in  multiple  arc  the  total  re- 
sistance would  be  one- fiftieth  tiiat  of  a  single 
lamp,  that  is  1  ^shm. — Alfred  W.  Sowahd. 

[46661.]- Resistance  of  Electric  Lamps.— 
Does  not  "Nun.  Dor."  see  that  the  resistance  of 
12*5  ohms  is  the  resistanoe  of  the  whole  four  lamps 
together— not  of  each?  The  resistance  of  each 
lamp  never  changes.  When  the  lamps  are  joined 
in  series,  the  current  passes  through  all  ia  suc- 
cession, and  the  resistance  is  quadrupled.  When 
arranged  in  multiple  arc,  the  current  divides  and 


due  to  diminished  resistance,  though  it  is  truly  due 
to  increased  conducting  capacity.  When  circuits 
are  arranged  in  multiple  arc— that  is,  as  concurrent 
conductors,  the  resistance  to  the  current,  that  is 
the  total  resistance  of  the  combined  circuits,  is 
diminished  in  the  ratio  of  their  number,  while  if 
placed  ia  series  it  increases  in  that  ratio.  Bat 
this  in  no  way  affects  the  separate  resistances.— 

SZOMA. 

[46664.]— Besistance  of  Electric  Lamps.— 
The  resistance  of  a  lamp  cannot  be  changed  by 
changing  from  series  to  multiple  arc,  as  **  Nun. 
Dor."  presumes,  but  the  total  resistanoe  in  circuit 
can  thus:— 

LetE  =  Resistanoe  of  circuit. 
„    r    =  „  lUmp. 

„   n   =  Number  of  lamps. 

Then,  if  several  equal  resistances  (lamps)  are  in 
series,  then  B  =  r  x  ti,  thus  50  x  4  =  200  ohms ; 
or,  if  several  unequal  resistances  are  in  series,  then 
E  s=  their  sum  ;  thus  100  +  50  =  150.  If  several 
equal  resistances  are  joined  in  multiple  arc,  then 
B  =  r/n,  thus  50/4  =  12*5 ohms;  or,  if  several 
unequal  resistances  are  in  multiple  arc,  then,  as  the 
conducting  power  of  a  conductor  varies  asl/r, 
and  the  total  conducting  power  is  the  sum  of  811 
the  conducting  nowers,  thus: — 1/100  +  1/60  = 
3  / 100  is  the  totsl  conductiugpower,  and  the  total 
resistance  is  100/  3  ^  33*33.  The  total  resistanoe  of 
conductors  in  multiple  aro  must  always  be  less  than 
the  resistance  of  the  conductor  of  least  resistance 
in  circuit.  Upon  this  rests  the  fact  that  Holbom 
is  lit  by  a  current  which  (it  is  said)  cannot  traverse 
the  human  body.— J.  M.  Stocks. 

[46664.]— Eesistanoe  of  Bleotrio  Lamps.— 
The  resistance  of  each  lam^  is  a  constant.  Per- 
haps an  analogous  illustration  with  water  would 
help  you.  Suppose  you  have  a  syringe  full  of 
water,  and  that  by  applying  a  given  weight  to  the 
top  of  the  piston-rod  you  emptj^  it  throu^  a  single 
hole  in  the  bottom  in  one  minute.  Now  ma^e 
another  hole  of  the  same  size.  The  same  weight 
which  was  used  before  will  now  empty  the  syringe 
in  half  a  minute  about ;  that  is,  the  water  meets 
with  only  half  the  resistance  to  its  flow  which  it 
did  before.  If  three  holes  are  made,  the  resistanoe 
will  become  |rd  of  that  in  the  first  instvice,  and 
BO  on.  Now,  each  hole  offered  the  same  resistance 
per  unit  of  water  passing.  Now,  it  is  clear  the 
greater  the  number  of  holes  the  less  the  total 
resistance,  although  each  hole  offers  a  fixed  resist- 
ance to  a  fixed  rate  of  flow.  The  syringe  must  be 
filled  more  often  than  before — i.e.,  will  use  a 
greater  quantity  of  water  per  minute  with  a  large 
number  of  holes ;  but  the  weight  does  not  need  to 
be  increased  to  maintain  the  same  rate  of  flow  in 
each  hole.  Now,  for  the  syringe  substitute  a 
dynamo-machine,  let  the  holes  be  each  replaced  by 
an  electric  lamp,  the  weight  will  beoome  electro- 
motive force,  and  the  quantity  of  water  used  per 
minute  by  the  syringe  will  be  represented  by  the 
current  flowing  from  the  d^rnamo-machine.  As 
before,  the  resistanoe  is  diminished,  and  the  capa- 
city for  current  inorei^sed  by  increasing  number  of 
lamps,  so  that  instead  of  alterixig  construction  of 
dynamo — ^i.e.,  putting  more  weight  on  piston  of 
syrinse,  we  need  only  drive  it  faster.  Fix tv  lamps 
.would  together  (not  singly)  offer  a  resistances 
1.50th  of  a  single  one— i.e.,  1  ohm,  and  would 
require  60  times  me  amount  of  current.— Glatton. 

[46665.]  —  Discolouration  of  Paint.  —The 
question  of  the  discolouration  of  paint  containing 
zinc- white  as  a  basis,  has  been  investigated  by  Dr. 
Phipson ;  who  arrives  at  the  conclusion  that  the 
discolouration  is  due  to  the  presence  of  an  hitherto 
unnotioed  metal,  which  he  calls  actinium,  whose 
sulphide  has  the  property  of  darkening  in  the  light 
and  of  regaining  its  colour  in  the  dark.  He  states 
that  such  paints  can  be  protected  from  the  action 
of  light  by  thin  plates  of  glass,  but  this  does  not 
seem  to  agree  with  **  Aohromatic's  "  experience. — 

AT.FRin)  W.  SOWAED. 

[46666.]— Organ.— American  organs,  which  all 
work  on  the  suction  principle,  have  swells  which 
are  practically  identical  with  the  Venetian  swell  of 
the  harmonium.  The  difference  is  this:  In  the 
A.O.  the  reeds  are  exposed  to  the  atmosphere,  and 
each  row  (or.  to  be  more  accurate,  each  side  of 
the  tubeboard)  has  a  swell  shutter^that  is,  there 
might  be  two  rows,  one  over  the  other,  when  one 
swell  shutter  does  for  both.  In  the  harmonium 
the  reeds  are  inclosed  in  the  well,  and  it  is  the 
pallets  that  are  boxed  up  in  a  chamber  fitted  with 
Venetian  shutters.    The  effect  oan  be  produced  by 
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M^  with  to  tttik  wiftd  thM  tl  it  dUBooit  to  k«M 
MikiMklMiM  btrmtM  rH«IMk»i  of  Ueblowint; 


ol  wM,  to  gwtly  mwrt  il  U  doM.~OM4iioir. 

taUx  r>«  lo  Bond-strMl  to  mU«  bit  pvutUtat. 
TWM«toldtlttwUMattromlt.6d.  ptrdoiM; 
tMl  It  tlMtp  «BO«|th«^QB0«OS  ToucAir. 

l466Tl>*Mttdta«  •or«ws.<«I mdiktteh of* 


[4668)1.]— Bydroin«t€irt.--Th6  ffthut  of  the 
dtmt  of  Baun^'t  toalt  for  hmyy  liauidt  are  at 
f6Uowt  :— 


B.  Sp.  Gr. 
0  «  1*000 
6  «  1  036 
10  e  1»076 
15  «  1116 
30  m  1161 


B. 
26 
30 
86 
40 
46 


Sp.  Or. 
B  V210 
-  1  263 
.  1-321 
=  1-386 
>  1'464 


B. 

60 


Sp.  Or. 
=  1-682 


66  -  1-618 


60 
66 
70 


1-714 
m  1-823 
a  1-946 


i^  tvbititittei.  Aiaa  tdlof  wiio  twirtsdioto 
A  wML  and  bent  at  ibown.  It  la  bald  itraigbt 
wbue  end  of  wire  to  be  oonneeted  it  iuHited.  and 
on  being  rekatedtriea  to  reeniae  Iti  fonMr  tbape. 
B  repretenta  two  Uta  of  ttifF  wire.  Ibej  are  bent 
at  tliown»  and  oonneeted  by  bemg  tlid  ngetber— 
one  of  tba  beet  eonnaotiona  I  know  for  tempormiy 
wock.  C,  two  bcaat  platea  wiUi  a  wood  torow, 
aorewmf  into  woodwork  of  iiiilimnMit  to  wbieh  it 
iiatte^ed.  The  tower  plate  »  aoldered  to  one 
wiiev  Cbe  oOmt  wire  being  unched  between  the 
two  platea.  D  acaroelx  needt  any  explanation. 
The  terew  may  be  diipanted  with.— OuLSTCur. 


f466Tl]-Snljrtitnaa  Ibr  Btndlii*  Sorwws.- 
To  JOB  two  wwet  wiUboat  the  eid  of  nbinding- 
iaiteW|piooeed thna :— dean tta cndt ;  amalgamate 
them  bj  aid  o(  a  motore  of  tallow  and  merenxy 
b«Dd  an  ineh  of  the 


of  QDe  wire  bade  on  itaelf.  f ocnung  a  Y-thaped 
theoAer  wire  into  a  amall 


twM  thecndofl 


tpnal  that  wiB  fit  ipring-tight  npon  the  Y;  dip 
—'  renry,  end  pcem  the  Yinto  the  tpizaC 
jiq>  bettoiee,  aelder  wirei to tiie platee 
rpoeaU^and  join  theae  aaabore. bring 
ItDatakeallbatterf  wires  tenninate  in  Y*8, 
MdwD*in9irm?a»aathe  former  are  more  eair  to 
dkan  end  re-ama%emata  than  the  hater.  TwoY- 
WWMT  be  joined  together  bj  a  angle  tpbaL 
nM»Bl^nmandaiaeaf  a Qrore't batter j  may 
be  keliti igirfhu  by  an  Itmrifan  paper-elip  (priee 
eMhal^pem^.)  Ifttw^riagitWSWoBg^^ragh 
to  give  good  eoBtncI^  pnm  a  iBan  wooden  wedge 
n  Am  onn  jewB»  and  to  fbroe  the  jawe 
jflHplalm  taora  doeely  tDg«lh«.-ALnaD 
.Sofwanac 

L*^^1  J    Tnlnjbona.    "  Daj."  ca 

ieoQioraa.  Sveiy  that  ■  not         „ 
nee  ed  Am  eoa  et«t  o€  a  fai  ed  the*j«oing 
. ee&ecanen^—i t  be  tfidtntU       ^^^ 

ITOUUM. 


•MOiflHS-f 


Tie  eoet  of  

be  large.— Ox^^noK. 

_,      .  Xow  4a.-^o.  48  it 
CT^ndtB  18  by  tt.    I  wffl 


havvno 


lAJLVl.-XtVIIL).  Tkii 

ia  187S,  and  WM  m  Am 

Ho.  «  waanotat 

bgrChe  ejr.  Co.  wne  Vo^^oTi, 

Wl&iegaadto4no7466U,  "Fiu 

to  ma.  I  wiihtoHate  that  I 

«<  «&«  a<  Oa  aawait  ^fpet  o< 


To  oonTert  Banm6't  degreet  Into  Twaddell't,  find 
the  tpeoifio  mvity  by  the  abore  table,  tabtraot 
1  from  that  figure,  and  diride  the  remainder  by 
*006.  That,  a  liqmd  it  of  the  tpecific  graWty  of 
10  aooording  to  Banm6  ;  what  ii  it  aooording  to 
TwaddeUt*  10°  B  «  1076  (where  water  =TSx)). 
1076  -  1*000  B  -76.      076  /  •006  »  16  s  tpeoifio 

KtTi^  acoordiog  to    TwaddelL  —  Alvbbd  W. 
WABD. 

r46684.l— Photo.  Baokgroond.— There  it  no 
dimonltyinobtaininff  a  dead  turfaoe  with  either 
dktemper  or  qti-eoTonr,  the  latter  being  mined 
with  an  exoett  of  tnrps :  but  the  defeot  complained 
of  it  probacy  owing  to  HSBe  inegiMailfy  of  tor- 
faoe  refleeling  light  into  the  camera.  IWthe 
effect  of  leaninff  the  baokgrbond  forward  a  UtUe.— 

W.  B0BXN80K,Jun. 

[46686.]-.Flaton.— Either  the  engine  hat  been 
•tending  some  time,  and  the  pltton  &  rutted  f  att, 
or  yon  have  ran  a  kmg  time  wittoiit  cleaning 
it.  Yon  matt  now  take  out  the  broken  eye-boS 
and  get  another  made.  Let  the  oyUnder  be  warm 
to  be^  with,  and  ran  plenty  of  petroleom  round 
the  pltton  cover,  pouring  tome  in  ti^agh  the  bolt 
hxdet  of  coyer  at  weU.  Let  it  haTC  time  to 
throagh,  and  try  again,  gently  tapping  the  cover 
with  a  hand-hammer.  If  it  will  not  come  off  thit 
way,  then  the  quickett  way  will  be  to  take  pitton 
out  of  cylinder  whole,  and  get  the  cover  off  by 
heating  it  with  pteoee  of  hot  iron,  keeping  tiie 
block  cool  at  tame  time  by  waate  d^ped  in  cold 
water  freonently  renewed.  Thit  latt  job  leqnires 
care  and  jad^ent,  and  if  yon  have  never  had 
inoh  a  job  it  would  be  weu  to  get  tomeone  to 
aaaitt  you.  But  any  advice  I  can  give  I  will  with 
pleature.— Labob  Ojcnia.  Yxhgit. 

[46686.1 -Organ  Beeda  —It  it  not  to  be  won- 
dered at  that  the  ouerist  is  at  his  wits*  end  after 
interfering  with  his  organ  in  the  way  be  has.  Ifc 
it  impoasible  for  any  correspondent  to  advise  with 
any  OMiree  of  success  in  such  a  case  ss  this,  as  it  is, 
b^ond  doubt,  one  requiring  personal  inspectioa 
br  an  organ^bnilder.  No  peraon  can  form  any 
idea  of  the  cause  of  the  defects  mentioned  in  the 
querr,  without  examining  the  organ  in  question. 
The  beet  advice  that  can  be  given  throagh  the 
oalumnt  of  the  *<  £.  M."  is  that  the  querist^ould 
consult  an  organ-builder,  who  will,  no  dondit,  give 
hit  advioe  gratit,  if  he  thinkt  he  h  likely  to  have 
the  job  to  put  it  right  again,  which  I  mutt  asture 
the  querist  will  undoubtedlv  be  an  exceedingly 
troublesome  one.  The  quoriiit  asks  for  a  few  hints 
on  what  he  termt  **  the  mysterious  subject  of  reed- 
voido^.*'  As  he  is  evidently  ignorant  of  the  diffi- 
enlty  m  the  art  of  voidng  reeds,  he  had  better 
toout  the  idea  of  attempung  it,  as  it  is  an  art 
requiriog  considerable  practice  and  skill.  My 
advice  to  **  Wits*  End  "  Is  (with  regard  to  voicing 
reedt),  thathe  had  better  not  attempt  it.  I  can 
furnish  him  with  a  few  hints  on  the  subject,  bat 
without  practice  and  ekiU  they  would  be  <tf  m 
piaetioal  ose  to  him.— 6.  Fbtbb. 

[46688J— Intenaity  and  Quantity  of  Our 
rent.— liM words  "intensity'*  and  "quantity,'' as 
^iplied  to  a  current  of  electricity,  really  have  the 
eame  meaning.  Otven  a  certain  number  of  voUaio 
eefla,itwiB  entirely  depend  upon  the  reeistance  of 
the  drenit  wheOier  the  most  mtente  current  (i.e., 
theeorrent  of  greatest  qaantity)  would  beobtamed 
by  joining  them  ap  in  series,  or  in  multiple  are,  or 
partly  in  one  way,  partly  in  the  other.  The  oa> 
rent  is  strongest  when  the  cells  are  ao  ananged 
that  their  combined  reeistanoe  ia  eqoal  to  1^ 
of  the  remainder  of  the  circuit.  — Altokd  W. 

SOWABD. 

[46688.]— 4iniuatity  and    Intanaity.— These 
teroM  are  dta  confusing.    To  give  you  a  roi^ 


r4«n.)- 

tight,    Inaneh  a  cMa,then 

iMipla.  .T^aomhbeiagaaywmysloaaB,  wiBpro. 

dmasmilar  nome  as  deaer^Md  m  Oe  qnmy.l^. 

[46680.}— RoriaD&tal  Xaenpnmcmt.  — Tb  pnt 
in  beat,  nodoe  ttrae  dote  on  afeto  near  rim  of 
J^<»^,ott«  en  the  e^  on  balenae  r».  Pat 
bnstle  from  brash  in  eeeepe- wheel,  to  keep  it  from 

plate— WoMtaro  "^ ' 


Booaen  eeU,  and  toy  what  length^ 
platntam  wire  it  will  heat  to  rednett.  Oonimet  a 
eonple  of  toA  eeOt  in  multipte  arc ;  yon  will  find 
that  yon  cannot  heat  a  muchgreater  length  of  the 
win,  simply  beeanse  it  it  now  ae  one  iMge  " 
bat  eoaneet  the  oeOs  in  senet,  end  it  wul 
twiee  the  icna^  because  vou  have  the  ela 
aaotivoioceeof  twopowerfucella.  Four 
eetts  inaenee  will  not  charge  an  eleelro-magnet 
wonnd  with  S^lb.  of  16  wiro  (at  leait  it  wiD  only 
ospport  a  few  onneee) ;  in  moltipia  are  it  wiQ  aoe- 
tem  maar  ponnds— now  we  have  tiie  qnanttty  of 
fewr  wcsik  edb  arranged  aa  one  la^  eeU.— 
QmoMOK  Touujt, 

QonAtity.— When 


{46888.}— Intnantty 
'  mtanaty  "  is  noed  noi 


now  it  meana  the  qaant^  of 
we  throagh  a  aeeCian  of  the 
The  tena '"strength  "  It  used 


f6roe  of  one  cell  equal  B  equal  2,  tadthsredit. 
ance  of  one  cell  eoual  B  equal  3,  tadthsiwitt- 
ance  of  the  external  drcoit  equal  r  eqiul  2,  sad 
the  ttrength  of  current  equal  G,  then  0  -  E/B  +  r, 
and  if  you  Join  six  cells,  as  you  tay,  for  ^  "^^ 
thenO=«E/1.6B  +  r  =  -571;  c     * 


cellt,  at  you  tay,  for  intensity,  thai  Cf  »  6  £/6  B 
+  r  s  -671 ;  so  that,  if  there  ii  tay  differeaosi 
they  are  both  alike,  and  which  svvei  vrHdb 
**  B.  H."  may  tattle  if  he  can,  as  he  oosmotisT 
what  wat  meant  by  **  intentity  "  and  **qQsatify" 
in  his  electrical  days.— J.  M.  Sroou. 

[46689.]— Vocal  Length  of  Photo.  Leotet.- 
Yet,  the  figure  referred  to  on  p.  124  ihonld  te 
F  /  16  and  not  F/ 14.  ThaprinapaloriQlsrfoea 
of  a  lens  is  the  point  at  which  all  objects  bqraodi 
certain  distance  are  sharply  defined.  Ai  tUs 
distance  is  lessened  the  focal  point  gndosllv 
recedes ;  bat  except  in  copying  or  ftauffng,  it 
will  seldom  happen  that  this  has  tnyaatsiil 
infiuence  upon  the  length  of  the  aroma-W. 
BoBDraoN.  Jon. 

[46690.]— Waterproof  Cloth.— Proeore  ssflU 
dent  unbleached  calico,  or  still  better  Dra^be&t 
linen,  cut  to  shape  and  sew  into  form,  give  it  a  catf 
of  size,  and,  when  dry,  one  or  two  coats  dkikd 
linteed-oiL— J.  J.  A.,  Liverpool. 

^  [46690.]— Waterproof  COoth.- A  sulor  oeos 
informed  me  the  only  thing  ha  could  get  wstc* 
proof  wae  silk,  boiled  in  lioaeed  oil  in  whkhths 
whites  of  e^gs  had  been  mixed.  I  could  not  m 
the  proportion.— WoBXivo  Toif. 

[46601.]— BetooohlAff  Photon.— **  F.  C.**  eiD 
find  some  useful  information  on  re-toudhiaf  is 
Yol.  XXXI.,  p.  866,  Yol.  XXXIU.,  p.  4«. 
9p  Hs  and  streaks  on  negatives  may  f  reqeesfly 
be  filled  in  with  pencil ;  but  if  not  auffidoit^ 
opaque,  a  little  black  varnish  should  be  ued, 
the  resulting  white  spots  and  marks  os  pioii 
being  afterwards  touched  out  with  colour.  Of 
course  this  sort  of  patch -work  should  ao^  te 
pushed  too  far.  Better  take  a  freah  negative,  ii 
practicable.— W.  Bobinbov,  Jon. 

[46692.]  —  Scotch  Bagpipes.  —  The  asul 
hiaeons  and  monotonous  sounds  of  the  bagpipei, 
with  which  we  are  often  favoured  in  our  itreeti, 
will  not  present  much  difficulty  in  learning ;  bat  ii 
«  Cosmo^'  deeires  to  learn  to  do  anytiiing  deoeot 
with  the  bagpn>ee,  he  will  find  that  it  rtqcdni 
eome  little  ^ayand  pracdce.  Ton  can  obtuD 
suitaUe  musio  for  the  begpipee  from  Q.  Batfar, 
Haymarket,  London.  I  have  no  doubt  but  that  be 
can  snpjdy  you  with  an  inttmction  book  also,  if 
you  write  to  him.— G.  Fbtxe. 

[46693.]— Stavea.- 1  do  not  eee  how  there  eta 
be  any  ^fficulty  in  reducing  Baltic  stavee  tu  Peteo- 
bnrg  standards.  If  **  H.*'  will  give  an  example 
with  which  he  Bndi  a  diffioolty,  I  ehall  be  plesMd 
to  help  him  if  I  can.— O.  W.  B  ,  27,  Wfiboiy- 
road.  Hove. 

[46696.1^— Blohromate  Batterjr  and  la* 
tenoity-OolL— Hake  a  fresh  solution.  What  do 
you  mean  by  en  intensity -eoU  equal  to  60  cells  fif 
this  battery?    X.  M.  STOOxa. 

[46696J  —Bichromate  Battery  and  Intensity 
OoiL— Theee  cells  are  not  fit  for  electric  lightbg, 
as  it  meens  short 'circuiting  of  the  oelle,  whiu  tbeis 
will  not  bear.  I  have  not  been  able  to  gain  oa  (b« 
cells  by  the  use  of  a  coil ;  have  tried  a  qosnti^ 
coil,  with  301b.  wire,  but  with  no  better  retulti.' 
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l468Br.]-BaUway  Or«a»«.— Will  wme  of  "xjuw" 
infonameof  the  compodtion  of  the  railway  j^re^s^  at 
preiOBt  In  me  for  lubricating  trucks  and  carriagi  s  !  D  cs 
mp  erer  find  its  waj  into  the  mixture  7-*I»quis  tivk. 

[4«B8.j-Fatty  Anhydrides-Will  Mr.  Allen  or 
MBM  other  kind  readtrr  inform  me  of  the  differenoe 
beiveen  f attf  aetds  and  fatty  anhydrides  in  soap  ana- 
IjWBf  Afl  aume  chcuieta  eetimaie  the  amonnt  mi  f at  aa 
fittyaode.  sad  others  as  fatty  anhydrides.  Whioh  is 
ttxnotf  Andisthereany  rule  by  which  one  can  be  oqhr 
TOted  into  the  other  ?— Iovubjlmub. 

[MM.]— Shellac  Oement.— In  "back  toIb.  redoes 
tar*  been  gttea  for  repairing  broken  glass  by  heatiag 
mrinkling  powdered  ihellao  oter  the 

-join,  and  you  will  have,  in  a  few 

,  a  jcint  so  firm  that  it  will  bear  a  greater  strain 
tbitt  inr  other  part  of  the  glajss.  Now  I  have  attempted 
fldsmooeofiepairingglas^  articles  orer  and  over  again. 
tmc  bTariably  hare  failed.  ^V111  some  kind  reader  assist 
dtber  by  poJntiag  out  my  error  in  working,  or  by  nving 
MDtredpeiawhidisQeoeaBisBearQr  certain  t->Uiiyoa> 

TCIATS. 

146700.]— Zntenaity  Ooil.-To  Mr.  Langastkb.— I 
lafi  just  oon^pleted  an  toteasily  eoil  of  the  following 
(WnnMinni,  tii.:  core  3iin.  long  by  |in.  dia.  of  No.  U 
km  wire ;  primary,  two  layers  No.  16  ootton-cov-  red, 
fltktvo  ounoee  No.  38  suk-eovered  for  seoondaxr. 
WkcB  connected  to  a  bichromate  oell,  giyes  a  tery  small 
iptxk  at  the  **  breaker/*  which  howerer,  doee  not  appear 
toTibiite.  When  the  condenser  (40  sheets  tinfoil)uat- 
iMbedf  tkw  hammer  eticks  to  the  oore.  Will  you  nndiy 
■f  where  the  fanit  is  t-BsosTw. 

[40701.}— Moment  of  Inertia.^Would  someone 
kbmstoaianiwertothefol.owingt— 1.  The  mooeat 
of  niertia  of  a  uniform  rod  with  req^ect  to  aa  aaisat 
rilhtsnglea to  its  length  passing  through  one  end  !■  | 
[mmYx  (length)*,  fifhow  that  whea  t&  rod  oofaieides 
ntkoneedgiA  of  a  eobe  its  moment  of  inertia,  with 
mpeet  to  snather  edge  which  mdther  meets,  nor  is 
pnallel to  that  edge,  w  4/8  mass  x  length*.  (S)  Find 
aoDMotof  inertia— first,  with  respect  to  one  edge;  seoond, 
vifh  reipect  to  a  diagonal.— Ixebtxa. 

[46703.] -Drills.— What  is  the  difference  between 
dnOifor  iron  and  brass,  and  how  should  I  set  and 
budeataem  T— TntKBi. 

-Koontinff  Oleoffrapha.— In  mounting 

I  on  hoUand,  does  the  latter,  when  on  stretcher. 

before  putting  on  the  oleograph  t 


rajaire  any  _     _  _         _  ^    _ 

Alter  mounting,  and  nreyious  to  raraishing,  should'the 
pietine  be  sizea  7  and  if  so,  what  can  I  use  Instead  of 
ludnneBt  sise  ?— Av  Amatbus  M. 

[4«704.J— Blake  Transmitter,— Would  Mr.  Lan- 
euter  or  other  competent  reader  kindly  tel  meinw«.at 
mumer  the  carbon  is  fixed  to  the  iron  diaphragm  so  as 
tstDSUTS  etectrieal  coimeotkn  in  tue  Blake  traxttmitter  I 
Aaalliketch»withadTioe  as  to  best  means  of  making 
(Be  or  shore,  would  be  greatly  isteemed  by— Paactioax. 

AlATSUR.  ___ 

^46705.}~Oaxt•^Aaie  Orease.— How  is  it  that  no 
axle  grease  is  made  in  this  ooun^  to  oorrespond  or  rival 
ioeriean  Fraaer's  f  The  common  grease  found  in  oil 
isd  ooloor  a' ores  is  adulterated  with  powdfr  of  Mme 
art,  and  is  altovether  bad  stuff.  I  am  anxious  to  prepare, 
(B  s  commercial  scale,  a  good ,  pure,  cheap  g^ase.  I  haye 
aidsinery  gojd  grease  from  rosin  oil  and  knilk  of  lime. 
TbiiWill  not  erost  on  tha  axle,  and  is  Tiery  smo(»th  ;  bat 
it  !<  too  troubleaome  and  too  expenaire  in  ounstq^eooe  of 
the  water  not  oombining,  and  haring  to  be  worked  out. 
WiQ  aomeone  suggest  a  remedy  or  propose  a  different 
aathod  of  preparmg  a  good  cheap  grease  !— Matrbw, 

[40706.}— Bleaehinir  Palm  -  Oil.— I  have  tried 
af«al  times  to  Uaaoh  palm-oil  by  Wat's*  bichromate  of 
pduh  process,  but  nerer  with  sauafactory  results.  Oaoe. 
Meaii  the  bleaching  was  accomplished,  but  the  oil  had 
anirad  a  soapy  oonsistence,  whidi  no  amount  of  sn^. 
a  k|dBoehl.aoid  would  alter.  I  tried  these  adds  sipar- 
■ilrr  ttd  together  with  bichromate  of  potash ;  but  the 
nn compound  of  a  greenish  colour  always  re«nlted.  I 
am  the  exact  proportions  reoommendtd,  and  carefully 
istcbed  the  temperature.  I  think  tiie  recipe  is  incorrect 
u  one  partieular,  as  at  130^  Fahr.  (tbe  temperature  given 
mtkediemioal  change  to  take  place)  I  could  see  no 
^ttg« ;  but  about  ISO^'F.,  froth  appeared,  and  chuiged 
<«loBnjnstas  eas^otUA  at  130°.  Will  aomeone  kincUy 
a?  if  thia  recipe  can  be  used  praoticallT,  and  if  so,  give 
aatbaneoessaxyspeeiAc  directions  T— ALatbbw. 

l<<Wr«]Hai^«ilttla.-'ToP«,  ^toawDi.— U  yoohave 

»>l  ahakd^  tna^  on  the  above  subiect  la.  these 

umnni,  I  should  be  very  grateful  for  a  few  remarks 

wn  your  able  pen  that  woald  guide  me  as  to  treatment 

ttA  diet  to  keep  the  disease  down  (I  am  doubtful  as  to 

i^eon].   I  am  now  about  2S  years  of  age.    Itsfiratap- 

Pwmae  was  when  a  child  in  the  form  of  a  nub  in  the 

Iw  Bof  the  neck.    Since  that  time  it  has  broken  and 

mdoaU^  spread  year  by  year  until  it  now  extends  from 

tttodun.   About  February  in  eaoh  year  for  the  last  six 

^^  theze  is  an  excess  of  humour,  which  causes  much 

mantllitisdiBehargQd,  otherwise,   I  suffer  no  pain 

vbftterer.    The  natural  skin  appeirs  to  be  eaten  away, 

anag  a  amooth  red  skin,  which  would  bleed  profusely 

a  panetoxod  in  the  slightest  way.    AH  round  the  edges  a 

UT  lonf.like  substance  forms,  whioh  is  easily  removed 

07  a  little  vaseline  being  applied  to  it.    I  am  a  uva  ab- 

■J"ti«  and  a  non-imoker.    I  have  tried  a  diet  of  veget- 

J^jofor  10  and  IS  months,— but  am  not  doing  so  at 

^^|>nt.  It  did  not  appear  to  a£fect  ma  one  way  or  the 

*■«•  I  naturally  prefer  Uvinj  without  meat.     X  get 

^^7  of  exercise «na  bathing  in  the  season,  and  « nj^y 

yi  |o  d  health  a*  a  rule.—"  What  Caji't  bb  Cobbd 

l«2Jr^*ia-WaterTanks.-Wfll  83me  of  your 
*2«5Kaidenta  kindly  inform  me  what  will  be  the  best 
»wa»ape«t  material  for  a  tank  lift,  x  eft.  x  8ft.  deer, 
^2«  the  water  wlU  keep  sweet  and  good!  Wilitbe 
fJWTfot  bottom  of  tank,  if  of  iron,  to  rest  on  aplain 
■jw,w  will  thwe  supports,  one  at  each  end  and  one  fax 
y? J5*%  ^  sufllcient !  Would  frost  be  likely  to  injure 
l^^.^i^acpoeed  to  al  weathers!  Anylunta 
^  be  thantfuUy  rw3ved.-W.  L.  P.  P. 


(46709.  Kliildew  oa  Composiiiaa  Statnes.— 

I  nave  two  ytry  handsome  c  >inx)ositioo  statues  veiy 
much » tamed  >  y  mildisw.  Tbey  will  not  takd  paint  until 
tbe  mildew  is  removed.  What  it  best  to  oe  done  !— 
Black  watbk. 

[4G710]  — Depositinff  TroQffh«— Oan  aa  expe- 
ri«DC  d  electroplater  inform  me  what  **  vamiah "  I 
fehuiild  une  t\f  make  a  wooden  trough  impervious  to  the 
soluti.  n  !    I  am  depositing  silver.— fixtsoraia  Liobt. 

[40711.1— 'Terra-Oot^a* — ^Having  seen  some  plaster 
busts  ana  medallions  that  were  coloured  in  imitation  of 
tenm-eotta,  and  having  a  few  that  I  wish  to  do  myself, 
would  some  correspondent  kindly  tell  me  what  colours  to 
mix,  and  how  to  produce  that  dead  or  flat  appearance !  - 
As  Asatbub  M. 

[46712.1 — Yaoht-— '^  am  desirous  of  yuft^^^^  a  small 
yacht  to  carrv  one  person  oomfortably,  or  two  rqueesed 
up.  As  the  draught  must  not  exceed  24in.,  and  the  boat 
cannot  remain  in  the  water,  but  be  taken  out  and  home 
when  done  sailing,  it  ia  necessary  she  should  be  as 
small  and  light  as  ia  safe.  Where  I  want  to  sail  is  a 
verv  laree  shallow  pond.  If  any  of  our  kind  readers 
oould  teu  me  the  length,  beam,  and  weight  of  ballast  on 
the  keel,  sad  give  as  maoy  hints  as  to  building  and  ria- 
gingas  they  might  ounsiaer  useful,  ttey  would  greater 
oblTgo   Ifiwia. 

ji87l8.]-^Bleaehinff  Clothes.— I  shoald  be  much 
or  bue  of  your 


obi 

melcaowthe  prewar  way  to   _. 

bleaching  linen  and  rolton  things 


would  let 
ioride  of  lime  for 
which  have  a  bad 


colour  tfiroug^  bad  management  and  indifferent  accom^ 
modation  for  apsshiag  oa  ooaid  ship  dotfag  a  long  aea- 
VDJI^  I— A  Captaia's  Wifb. 

[4iru.}— Power  of  Bagrina.— Would  some  reader 
Uadly  state  the  actual  power  of  steam  engine  !  Stroke, 
4|in.  X  Sin.,  steamrpreaBore,fiOlb.  to  the  sq.  in.  Also, 
rule  for  ibidJng  same  f  and  oblige— A.  fi.  D. 

(48716. 1—Photoirraphio.-- 1.  How  are  opal  phttes 
got  ready  for  pamtlng  on  I  Please  explain  toe  whole 
manipulation,  how  sensitised,  &c.  2.  I  have  made  a 
camera  sfter  my  own  idea,  which  works  remarkably  well 
exeept  in  the  bdlows  bodv.  Would  anyone  please  say 
howl  might  make  a  doth  body  cheaply,  what  sort  of 
cloth,  and  how  to  fold,  fte. !  Any  hints  on  above  will 
greatly  obliga— SBaraa  FtoKus. 

[40n6.>H9onnd  in  Pipe.-ThaakB  to  •' Sanliofat  ** 
lor  aacwering  my  aaezy.  1  am  afraid  I  didnoti^veit 
quite  cisarly  enoo^h.  But  what  I  want  is  to  prevent  the 
water-pipe  conveying  the  sound  from  tank  to  bed-rooms 
and  let  steam-pipe  remain  as  it  is.  The  steam-pipe  is 
carried  over  top  of  tank,  then  down,  and  perforated  pipe 
acxoas  bottom.  This  pipe  has  been  tbe  same  as  now  fbr 
many  yean,  but  noiae  never  Leard  m  bed-rooms  until 
water-idpe  was  laid  to  bath-rooms.— Airxious. 

[48717.1— CHM»-Bnfirine.— To  <*  Soslioht.**  —  WiU 
Sunlight  '*  kindly  help^  me  out  of  a  difficult  I— I  have 
ade  a  model  gas-engine,  somewhat  similar  to  the 
"  Otto,"  which  I  cann  t  get  to  work.  The  reason,  1 
think,  is  in  the  Ughting  arrangement,  which  I  have  made 
aooordina  to  aa  illustiatfon  in  the  Kuosaxio  of  October, 
1880.  which  does  not  give  the  means  by  whiehthegas 
reaches  the  alido4ight ;  which,  and  the  meaas  taken  to 

grevent  the  li^ht  blowing  out  too  soon,  are  what  1  require 
3  know.  Hue  is  referred  to  in  Croealey's  q>edflcation, 
where  it  says  that  the  lighting  port  is  opened  out  towards 
the  cylinder  port  to  prevent  me  sudden  pmsan  forcing 
thenghtbaoknptbesmipiy-pipe.  I  have  out  a  channel 
in  the  sUds  in  the  wav  i  understand  this  to  mean ;  bat  it 
will  not  do.  So  kindly  explain  the  aetual  meaning  of 
this  passage  in  the  specification.  Also,  when  is  the  gas 
to  ^e  slider-Ufdit  cut  off  !  It  seems  to  me  that  the  mix- 
ture In  the  oyiiuder  should  begin  to  pass  into  the  cavity 
intbealideasaoaaaacompteeision  begins,  and  therefore 
the  gas  Bhoold  be  eat  off  just  before  that.  Is  this  ooxreet  1 
The  slide  cuts  off  the  air  supply  to  the  cylinder  about 
lia.  before  the  gas.  Is  this  correct,  or  does  it  interfere 
With  the  Ughtinjr  ?  A  sketeh  of  slide  and  cover  would 
much  oblige,  titay  I  ask  **  Sun  ight  "  what  gearing  he 
used  in  hia  gas  launch,  as  I  have  seen  a  steam  which  with 
the  enghie  oonstsntly  goiag,  the  barrel  being  connected 
to  it  by  grooved  friction-wheels,  which  appeared  to  be 
oonnecteid  and  disconnected  with  very  littte  shock.  Would 
not  such  means  do  well  for  a  launch  !— A,  M.  O. 

^  [46718.]-Yamish  for  Venetian  Blinds.-What 

is  the  beat  clear  vamiah  for  pine  venetian-blind  laths, 
mode  of  application,  and  price  !— 11.  C.  H. 

[46719.J— Beadinff-Lamp.— The  overflow  of  oolsa 
oil  from  a  Queen's  reading  lamp  ia  now  and  then  so  ex- 
cHMive  as  to  fill  the  waste  resfrvoir  in  two  tours.  Tliis 
does  not  occur  every  night  The  oil,  wick,  ftc,  are  at  all 
t  maa  pzeeise^  the  same.  Can  anyoae  explain  ani  give 
aeutet-MTC-H. 

i4erao«}— Pitoh  of  OorS'~Pl«M«  to  tell  me  the  way 
to  meaaureaad  strikeout  the  pitch  of  eogs,  gear,  dro.— 
Jarr. 

[407Sl.]-BiffhU  of  Way.-(l)  Have  Highway 
Boards  power  to  oome  to  aa  agreement  between 
themselves  and  a  landowner,  or  (2)  tenant  to  stop  a  foot- 
path f  If  not,  what  means  are  required  to  stop  a  foot- 
path 1    (8)  Also,  what  eolistittttee  a  right  of  way !— Q. 

[40722.  J-CIookmaker's  I#athe.— Will  some  clock- 
maker  or  mechanic  kindly  ^ire  drawings  and  particulars 
of  a  oloekmaker^s  lathe !  as  I  am  deeiroos  of  making  one 
for  myseif  r-AxATxua. 

[46728.  VHarblingChimne3rpieoe.-My  chimney- 
pieoeispainted  dark  browu.  Woula  M>me  reader  oblige  by 
saying  how  I  could  imitate  marblii^  or  graniting  T 1  may 
aay  Inave  a  fair  knowledge  wi  common ^aiathig.—HousB 
Prcu». 

[467S4.]'»Oonoirete  Walle.^What  proportions  of 
cea.ent  or  ground  lime  mixed  with  broken  atones  (Port- 
land) for  wal.s  of  basement-floor  about  8ft.  high  and  1ft. 
6io.  thick,  the  stones  from  an  old  building.  Wouid  tbey 
require  washing !  Which  makee  the  beat  and  cheapest 
worr,  cement  or  ground  lime  t— W.  L.  P.  P. 

[46786.]— Plombers  in  Paris.— Would  some  reader 
of  the  <*£.  K  "  kindly  oblige  me  by  stating  what  proa- 
peots  there  are  for  Enslish  plumbers  seeUngemployment 
in  Parii  or  any  part  ox  Fiance  I   Bhjlvbbook. 


r4679e,3— Paints,  dko.,  for  Steel  Spanners.— 
Will  any  of  our  readers  kindly  inform  me  the  best  way  of 
getting  up  tpannera  in  steel  after  cast  and  filed  up  f  I 
mean  what  mixtures  of  paints  to  apply  I  And  also,  how 
to  get  that  dark  black  oily  surface  which  is  usually  oa 
small  steelwork  !  Alio,  the  beet  mode  and  how  to  get  a 
japanned  surface  on  t  At  the  same  time,  none  of  these 
mixtures  to  stick  to  the  hands  or  oome  off  when  the 
article  is  being  used.— StBKL. 

[46727.]— Firinff  Loose  Gunpowder  by  Bleo- 
txioity.— Will  any  brother-readtr  tell  me  how  to  fire 
loosd  gunpowder  oy  electricity  T  What  strength  and 
kind  of  battery  (small  as  possible) !  Will  an  induetien 
coil  be  necessar) .    If  so,  what  price !— Expbrimbbt. 

[46728.]— Ferrnles.— How  do  makers  of  ferrules  for 
fl-hing-rods  make  the  brass  ferrales  a  steel  or  bromn 
colour  I— XotnoA. 

[46729.]— Vegretable  Ivory.— Will  aaj  of  our 
readers  kmdly  give  us  some  r  dpea  for  preparug  above  T 
— PsAcnoAL  OoLOUB  Haxbb. 

[46730.J— Cheap  Oils.— I  lately  saw  an  advertise- 
mtnt  in  a  newspaptsr  sating  that  a  good  lubricating  oil 
oould  be  made  at  twopence  per  gallon.  Would  any  of 
our  readers  who  have  such  a  receipt  kindly  give  it  for  the 
benefit  of  ourselves !— P.  C.  M. 

146731.1— Konlder's  Blaokiair.— I  wiah  to  make 
aone  of  this.    How  is  it  made  I— P.  0.  IC. 

[46762.— Miorosoopio  Fungi. -Would  aome  of 
your  numerous  readers  say  the  best  medium  in  whioh  to 
mount  microscopic  fungi  for  the  microscope.— L.  U 

[46738.}— Sorew  Propellers.— Will  any  reader  of 
'^ours"  kiadlv  answer  the  following !— what  ia  the 
diametsr  and  pfteh  *if  the  beet  known  prapeUsrs  ^Es- 

QUIhBB. 

[46734.]- Midland  Engines.— Can  anv  reader  give 
me  the  dates  and  principal '  dimensions  of  th^  following 
eivdnea  1-610,  481,  431,  429, 406,  396,  291,  274,  271,  and 

[46786.]—"  Samoa  "  Iiooomotive— Would  some 
correepondeat  Rive  a  sketch  of  the  above  engine,  lately 
tried  on  the  L.  &  T.R. !  The  dunensions  have  already 
been  given  in  the  *'  £.  M."  It  would  be  of  great  inter- 
est to  know  what  trials  are  going  to  take  place  with  it» 
— Tybb. 

[46736.] —Deliquesoenoe  of  Salts.— I  obaerved-I 
believe  correctly— that  potassium  nitrate  in  aa  anhydrotu 
state  refusrs  to  absorb  water  from  aa  ordinary  saturated 
atmosphere.  But  when  a  fair  quantity  of  water  is  ttai 
added  to  the  salt,  it  goes  on  absorbing  more  wattr  regu- 
larly from  the  air.  Is  this  known!  If  so,  arethace 
other  salts  that  act  Ukewise !  What  explanatJon  can  be 
given  of  the  experiment  T— Kbrux. 

[^fl737.]-Wild's  Anemometer.— Could  Hr.  Lan- 
oanUiT ,  jr  ii^ay  oth.  r  mete  rologist,  kindly  give  full  deserip- 
tion  of  tLo  ahoTi..^  with  diagrams,  If  poeiible,  and  say  how 
eff^eti^-^  It  14  fi>r  measuring  the  strength  of  thevrind  ! 
Wlmt  ou^  ht  to  bG  the  size  of  the  swinging  icon  plati 
wlint  wi  i^Lt  I  ^s  !iat  design  could  be  adopted  for  ke 

the  pint*?  alirjiyj*  towards  the  wind!    Could  a  c 

piffiA^  ()r  an  iron  >  Crip  graduated  be  placed  in  the  direction 
of  iiif  TiV.it,-' ^  Tii,,L'ement  with  an  indicator  to  slide  freely 
tb  back  till  amin  set  by  hand,  so  as  to 

m  V    I  wiud !   And  if  so,  how,  or  wbat  rale 

should  be  observed  in  graduating  this !  Full  paiticolan 
will  greatly  oblige  an  amateur.— 8.  fi.  C. 

[46738.]— Universal  Brake  Oouplingv.— Wffl 
anv  oorrespondent  kindly  furnish  details  of  the  Midland 
universal  vacuum  brake  coupling  selected  at  Buaton,  and 
also  of  the  Westingbouse  universal  couplinff,  whidi,  it 
appears,  is  Ukelv  to  supersede  tt!  Also,  ox  any  detaila 
bemg  publishea  relating  to  the  construction  of  the 
vaouum  brake  being  tried  on  the  L.  ft  N.W.R. !  It  is 
rraorted  that  the  East  Coast,  West  Coast,  and  Midland 
joint  stock  oaniages  are  all  to  be  fitted  oomplste  with 
two  brake  systems— air  and  vacuum— in  order  to  avoid 
the  preeent  difficulty  of  interchanging  vehicles.  I  notice 
that  some  carriages  are  already  so  fitted  with  doplleate 
gear.  I  shall  be  slad  to  nseeive  any  further  information 
on  the  subject.  Can  any  reader  give  me  the  date  when  a 
railway  brake  was  first  used  or  tried  which  worked 
through  the  eompreasion  of  the  spring-buffers  !  Wliat 
line  waa  it  tried  upon,  and  what  was  the  reaaon  of  the 
idea  being  abandoned !— A  Baxlwat  Sbbvaxt. 

[4678B.l—lfitro-Glnoose.— Can  anyone  give  instnio- 
tions  for  making  nitro-glucose !— Q.  Tbokas. 

[4674a]— Tests  for  Sin^  Teleseope.— wm  atmme 
giv<i  a  few  double  atars,  &o..  with  which  I  miffht  lest  the 
powers  of  a  3in,  astronomioal  telescope!  Let  them  be 
such  as  I  can  find  without  the  use  of  a  star-map.— Wtuc- 

HAMI8T. 

[46741. ]~Iiandseape  Photography  and  Dry 
Platea— I  have  a  pocket  camera  with  a  number  of 
dark  slides.  I  widi  to  take  aome  views  of  kmdseapei, 
and  will  be  thankfvU  for  infoimation  on  this  labdect. 
Thegelatineplateswhiohlcanbnyare  very  quick.  Thia 
would  be  of  no  advantage  to  me.  as  it  matters  not  if  I 
take  the  landscape  in  two  seconds  or  in  half  a  minute, 
and  these  very  sensi.fve  plates  require  manipulation  in 
ineonvsniently  dark  non-actinic  hght.  There  may  be  a 
method  of  gelatine  whioh  ia  not  nvore  rapid  thanordiaary 
wet  collodion  and  of  good  keeping  properties  both  bei- 
fore  and  after  exposure.  If 
for  my  purpose  !     Gelatine  1. 

eous  work,  but  for  landscape  -,  where  we  can  afford 
plenty  of  lime,  we  want  i-omething  more  easily  handled, 
at  least,  in  tbo  dark  doset.— Houday  Wubk. 

[4e74M-Daniell     Batteries.- Why    does    the 

copper  liud  iu  <(^ii^  into  the  p3r»uf  cell !  It  beo  me  i 
deposited  on  the  zino  iiself.  1  btlieve  I  always  ke»p  t«  e 
8U  phnric  acid  5^1  uti  n  quite  up  to  the  level  of  tbe  sul- 
pba'e  une.  I  am  told  ihat  Daniell  cells  are  very  con« 
stent  with  the  porous  cell  charged  with  plain  water. 
Would  not  that  increase  the  difUcmty  of  the  copper  pene- 
trating, owhig  to  the  greater  specific  gravity  ox  the  sul- 
phate solution !— J.  E.  A. 

[46743.1— DfUorosoope  and  ICaffic  -  Lantern.— 
I  have  a  good  lantern  fur  10ft.  disc  ;  also  a  £5  micro- 
ecope,  and  I  want  to  know  (they  were  purchased  inde- 
pendently) whether  I  can  adapt  the  miorosoope  f  or  use 


I M  noa  more  lapia  uMnaxuiaary 

>d  keeping  projperties  both  bei- 

If  not  gelatine,  what  is  best 

ine  is  wonderful  for  ixutantan- 
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viljh  kntem  without  damigiDg  ita  pit^per  utes.  If  to, 
how, and irfatt  parts  thereof,  «ad  la  whidiw«7tobe 
AttMhed  !-tfaMB. 

[48744.]— Marble.^Of  what  oolonn  are  Bethenden 
and  Pnrbeok  marbiM,  and  is  maible  fband  anfwhere  bat 
at  Bethenden  in  the  eix  *'hoine"  ooontieat  Are  there 
a&T  books  on  marble !— desoikiiiff  the  diifcmit  ruieties 
and  girinf  a  list  of  qoarriai  in  tbib  United  Kingdom.— 

^  f40746.]— Stoppinsr  for  Deoayad  Teeth.— I  hare 
been  recommended  to  a»e  eotton-wool,  satorated  with 
collodion  aod  carbolic  aeid,  **  ifafahing  off  "  with  mastio. 
Is  this  ffood  T  FUling  a  hollow  tooth  with  metal  seem* 
to  me  likelf  to  make  it  ache— and  that  would  be  worse 
than  hoUownesB.  Wonkl  some  of  **  onrs  "  kindhr  give 
thefr  cq;MK|eBoe  of  this  inteiejting  snbjeot  t  Icomdnot 
get  the  cotton-wool  and  collodion  to  harden  or  stick  in 
th<  least ;  and  evnTthing  I  eat  was  flAVonred  with  car- 
bolio  add  for  three  days.— Mubaso. 

r46r46.1--BalmeT*s  and  PhiUip's  Oa»8toves. 
—A  month  or  two  ago  someone  adnsed  me  to  alter  one 
d  Belmer's  stores  to  Phillip's  plan.  Would  they  kindiy 
say  what  the  latter  is  T  Is  a  Mead's  patent  gasmeter 
Iftely  to  be  in  order  that  has  bem  in  use  18  years  T  It 
makes  a  pecnliar  squeaking.— Murajto. 

[46r47.1--Bapid  Dryio8«-Box.— To  •*  Gblatdio 
Btonos."— B^erxing  to  your  letter  (IWW),  I,  for  one, 
aboQld  beglad  to  have,  through  the  colamns  of  **  ours,** 
a  desotption  of  a  good  drying-box  for  an  amateur.— B. 
T.B. 

[48748.1— Sharpeninfir  Carpenter's  Sawe.— Will 
**Jaokof  AUTraoes"  (se^  rep^  46560)  kindlf  gointo 
thitf  more  folly,  and  say  whether  only  <me  side  of  a  siiurle 
tooth  should  be  filed  at  a  time,  whether  aUtbeteeth, 
whether  set  from  or  to  you.  should  be  filed  with  the  saw 
in  one  position,  and  what  the  meaning  of  *'  buckle  "is! 
I  hope  ttiat  he  will  forgiye  tha  ignorance  of —Tiao  Tnio- 
Btm. 

148749.]— Hay.-New  hay,  after  being  stacked  a  short 
time  becomes  heated  by  the  chemical  action  of  the  var- 
ions  coostttuents  of  the  grasses.  In  the  case  of  hay  not 
seasoned  proptrly,  the  heat  developed  ia  often  sufficient 
to  diir  the  hay  and  cause  it  to  burst  into  flame.  Can 
any  of  yoar  correspondents  give  me  any  particulars  as  to 
the  degree  of  temperature  which  is  natural,  and  beyond 
which  point  the  temperature  acts  injuriously  on  the  hay  t 
Also,  what  would  be  the  probable  degree  of  heat  which 
would  cavse  the  hay  to  char  or  blacken,  as  seen  in  the 
ease  of  many  stacks  after  bting  ont  t-FAaxBa. 

J487fiO.J-Tricycle«.— It  would  be  very  acceptable 
ormation  to  myself  and  to  many  other  if  some  obliging 
eorrespondent  versed  in  tricycle  matters  would  kindly 
give  toe  dtrnfmsioiw  of  some  of  ^e  best-known  machines. 
Ilie  important  question  is,  what  width  opening  the 
various  Jdnds  will  pa«s  through  t  The  majorUy  of  those 
I  have  seen  wiU  not  go  through  an  oidinary  doorway, 
aad  the  trouble  and  expense  of  stabling  make  many 
would-be  bicyclists  afraid  of  investingm  a  machine 
What  I  wish  for  is  a  table  showing  width  of  opening 
each  will  psss  through,  height,  Icmgth,  and  approximate 
weight !— B .  Smith  . 

r48761.]-WindniiU.-To  "  T.  N.  C."-I  should  be 
«ad  if  yon  would  give  us  some  more  information  about 
the  windmill  vou  mention  on  p.  626,  No.  880.  What  is 
****?,"  *?«™  second  set  of  saiUT  A  sketch  would 
greatiy  oblige.  I  rfiould  be  obliged  to  anyone  who 
woula  Rive  a  design  for  a  turntable  for  windmill  top  that 
would  be  good  and  easy  to  make.— fiAMotHss. 

148782.]— Windmill.— To  Ma.  Vallanob.-I  should 
be  prcatly  obliged  if  you  would  give  us  a  sketch  and  de- 
scnption  of  yeur  horizontal  windmill.  I  think  it  would 
be  interesting  to  many  beside— Baxothss. 

[48r68.]— A  Water-Oloeet  Kolsanoe.— I  have  a 
watoHoloset  m  my  house  having  the  usu^  eistem  sup- 
Dlied  by  a  balUap  from  the  mam.  The  flush  is  excel- 
lent, and  every  Ume  the  closet  is  used  the  cistern  is 
emptied,  or  nearly  so,  at  the  option  of  the  user.  But  in 
tibe  act  of  refilling  by  the  action  of  the  ball-tap,  and  just 
before  the  ball  ekwes  the  tap,  a  very  disagreeable  loud 
hissing  noise  is  made,  ending  in  a  loud  whistle,  sounding 
all  over  the  house,  and  lasdng  for  needy  a  minutaTl 
had  the  tap  changed,  but  it  was  much  worse,  and  had 
the  old  oneput  on  again.  Perhaps  some  ot  your  readers 
or  Mr.  Davies  (who  has  supplied  thoae  exodtent  articles 
on  piumbing)  will  be  able  to  suggttt  a  means  of  remedy  I 
Imay  say  that  the  tap  used  is  called  a  silent  tap.  I  have 
two  otter  ball-taps  in  the  house  not  sflent  taps,  which 
uepexfeotlj  silent.    My  plumber  cannot  effect  a  oui«.— 

SlLBSOS. 

r48754.1— Bepairinff  Watch.— TV>  "Alfojoe.»'— I 
denned  my  lever  watch  according  to  your  instructions, 
imd  have  it  now  going  in  perfect  order  with  the  exception 
ot  the  ^opwork,  as  1  have  broken  the  fusee  chain  several 
times,  and  have  now  to  look  at  the  barrel  every  time 
wben  ^nding,  so  as  not  to  wind  too  far,  or  the  chain 
would  fly  otr.    If  you  would  kindly  inform  me  how  to 

^SS^l^^u"^*^  ^^^^  °?*^  J  "^  Pl«a»«  ac- 
cept my  best  thanks  for  your  valuaUe  instructlona  on 
howto  dean  a  lever  watch,  which  appeared  some  time 
ago.  Also,  how  oould  I  fasten  the 'scape-wheel  of  a 
verge  watch  I — CouxTay. 

[48766,]— Bnlararemente  and  DevelopinffTins. 
—1  have  aeen  in  soiue  book  that  an  enlargement  can  be 
made  on  bromo-geh&tine  paper  by  a  Frenon  lens.  I  have 
5  *l?lSi^**  portrait  lens.  Would  someone  aay  how  I  can 
i!iS.'^^^^*J*'i?*™Jr«*^°«  full  detail-,  or  reoom- 
niendacheap  book  with  it  in.  I  have  made  some  tin 
developing  (fishes.  What  can  I  coat  them  with  so  that 
the  pyro-atum  or  hypo  will  not  affect  them  t  Bhall  I 
paint  and  varnish,  or  ooat  with  Brunswick  black,  or  with 
aheUac  vamish-or  what  ?-H.  C.  F. 

-iK?S*^;:5?^%^^^i'»»-I  ^^*  a  »lae  with 
^i^i%**K  A®?*"  ^'  ^^  ^  •  ^^^  ^»nd  only  at 
one  end  to  the  bindmg  paper,  such  that  any  sheet  oan  be 
removed  at  pleasure  without  loosening  others.    I  have 


prinofpaBy  put  to  it,  which  is  making  tools  for  taming 
metal  out  ot  old  files.  I  have  heard  that  emery-wheels 
are  much  quioker  in  their  action,  but  that  tiiey  are 
required  tolie  ran  a|  a  high  speed.  Will  you  kindly 
give  the  following  information  respecting  them  :  What 
sized  pulleys  and  whsels  shall  I  use  pn  the  overhead  and 
ndndie  of  emery-wheel  to  obtain  the  necessary  speed- 
the  driving-wheel  of  lathe  being  SSin.  dia.  t  Also,  what 
thickoess  and  dia.  should  tbo  emery-wheel  be,  and  ia  it 
to  be  used  dry  I— F.  E. 

'  [48768.1 -Bioyole  Vamlah.— Can  any  reader 
kindly  oblige  with  a  formula  or  the  kind  of  varnish  for 
coating  bicycTo  spokes  to  keep  them  bright  t— one  that 
wiU  stand  damp  and  exposure  to  air,  ftc— Biotolibt. 

148760-]— O.W.  Gk>ods  Bnginee.— Can  any  reader 
give  description  and  dimensions  (with  a  small  sketch)  of 
the  ieadinff  types  of  O.  Western  goods  engines  T  Are 
they  double  or  single  framed,  ani  by  whom  are  they 
built  ?  Have  the  company  any  broad-gaoge  goods  en- 
gines ronning ! — Mbtros. 


AHSWEBS  TO  COSBSSFOBSEHIS. 


seen  small  note-books  so  bound, 
what  ingredients  to  use  T— X. 


Can  anyone  tell  me 


that  it  is  a  alow  and  laborious  way  of  doing  tie  work  I 


*•*  AU  eosummtaiMoffs should  beaddresMd  to  As  BonroB 
^JJM  BsoLiaa  MsoHABto,  81,  Taitittoch^trteit   Oovent 


HINT3  TO  COBRB8PONDBNT8. 

^  1.  Wiite  on  one  side  of  the  paper  only,  and  put  draw- 
ing for  illustrations  on  separate  pieces  of  paper.  S.  Put 
titles  to  queries,  and  when  answering  queries  put  the 
numbers  as  well  as  the  titles  of  the  queries  to  wmoh  the 
replies  refer.  8.  No  charge  is  made  lor  inserting  letters, 
queries,  or  requies.  4.  Letters  or  queries  asking  for  ad- 
dresses of  manufacturers  or  correspondents,  or  where 
toola  or  other  articles  can  be  purchased,  or  replies  giving 
such  information,  cannot  be  inserted  except  as  advertise- 
menta.  6.  No  question  asking  for  educational  or  sdentillc 
iuformation  is  answered  through  the  post.  6  Letters  tent 
to  correspondents,  under  cover  to  the  Editor,  are  not  for- 
warded ;  and  the  names  of  correspondents  are  not  givea 
toinquirera. 

%*  Attention  is  especially  drawn  to  hint  No.  4.  The 
space  devoted  to  letters,  queries,  and  replies  ia  meant  for 
the  general  good,  and  it  is  not  fair  to  occupy  it  with  ques- 
tions such  as  are  indicated  above,  which  are  only  of  mdi- 
vidoat  intereat,  axkL  which,  if  n  it  advertisements  in  them- 
selvee,  lead  to  replies  which  ase.  The  "  6ixpeimv  Sale 
Column  "  offers  a  cheap  means  of  obtaining  suidi  informa- 
tion, and  we  trust  our  readers  will  avail  themaelveeof  it. 

The  following  are  the  initials,  ftc,  of  letters  to  hand  up 
to  Wedneaday  evening,  April  96,  and  unacknowledged 
elsewhere:— 

Barvxtt  Bj»  akd  Fobstkb.— W.  C.  Hughes.— K.  M. 
Cunningham.— D.  A.— Bev.  B.  B.  Craig.— Q.  B.  Miles. 
— N.  U.  Numsen.-B.  Beybum.— T.-Blvetter.— J.  C 
King.— A  Fellow  of  the  Boyal  Astronomiocd  Sudetv.— 
B.  M.-B.  A.  V.-H.  C.  F.-Milford,-F.  W.  Q.-One 
Leg.— B.  D.  D.  M.— N.  W.  B.— J.  8.  B.-Invindble.— 
Aspirant.— Chtmiat  No.  60.— Summit  of  England  — 
J.  H.  Huxley.- H.  T.  Bamect.— 8harplts.-F.  C.  Put- 
ley.— W.  Jtt.S.  W.-Dix.— Foundry.— Asoalon. -Teddy. 
— Douglas.— W.G.E--a  B.  A.— Fellow  Workman.— 
H.  B.— Maj.-Gen.  Cunningham. — A.  Surridge.— J. 
Hetmalhaloh.— Queensland.— 8cotu8.—Penuria.—Lon» 
Tom.— a.  0.  Button.— B.  B,  F.— D.  Brown.— A.  B.  CT 
Pargo.-Cinquanta.— Brake  Block.— Civi8.—Fholas.— 
Cat*8  ToU.— Jumt>o.-A.  B.  Hirria.— B.  D.  T.— Car- 
stairs.— T.  J.  C.  -T.  M.  Hewetson.— G.  Pinnington.— 
W.  Wotley.— A  Canadian  Subscriber,— tiwan.—flcrew 
Propeller.— David.— H.  A.  Waasell. 

David  Cabsox.  (Several  blowpipea  of  the  kind  in  back 
volumes.  Bee  p.  148,  No.  Sas,  for  instance.  For 
oplounM  gold,  refer  to  pp.  46,  93,  116,  165,  297, 
Vol.  XXIX.  The  solder  is  made  of  gold,  silver,  and 
copper ;  but  without  knowing  what  it  is  wanted  for, 
no  one  can  give  proportiooate  parts.  As  a  role,  the 
solder  should  be  the  hardest  it  is  poaiible  to  use.)— 
TuBaa  Lbos.  (Will  not  the  article,  **  How  to  Hake  a 
Camera- Stand,'^  on  p.  446,  No.  b77,  suit  f)— Osa  Im- 
TSBBSTBD.  ( You  ate  bound  to  pay  the  House  Doty, 
but  are  entitled  to  deduct  it  from  the  next  rent  paid  to 
your  la^tord.)  -A.  H.  K.  (There  is  probably  nohlng 
very  senoos  the  matter  with  your  wife,  beyond  the  ail- 
ments for  which  she  has  been  treated,  but  no  advice 
worth  giving  could  be  had  without  personal  examina- 
tion. Why  not  consult  a  phv«ioian,  or  t&ke  her  to  Dr. 
Edmunds,  at  the  London  Temperance  Hospital  I)— 
Braovohdiam.  (jSee  the  announcements  reapeoting 
steamers  in  Bradshaw's  "Bailway  Ghiide.")— Boxo. 
(If  described  in  our  columns,  it  would  certainly  in- 
validaie  a  subeeqnent  patent^— Moahak,  Patbbson, 
N.  J.  (They  sre  7s.  each  in  England,  but  we  do  not 
know  what  the  X7.8.  duty  isTOrder  them  through 
WiUmer  and  Bogers,  or  any  reapectable  American 
bookseler  )— O.  W.  (Simply  add  any  bitters  you  f^noy 
to  the  SDint.)— W.  E.  K.  (We  think  not,  but  an  inquiry 
at  the  Admiralty  would  settle  the  question.  We  do 
not  know  where  photos  of  the  ships  in  question  can  be 
obtained,  but  good  illustrations  of  most  of  them  are 
given  in  Vol.  I.  of  Bir  T.  Braaaey's  "British Navy,'* 
wluch  we  reviewed  on  p.  667,  laat  Vol.  The  book  is 
published  by  Longmans. J -G.  W.  Dukw.  (You  will 
find  a  table  on  p.  aSB,  No.  872,  giving  parttoulars  of 
various  sises ;  but  you  will  have  to  use  enough  battery- 
power.)— J.  Maiv.  (It  would  simply  not  be  so  power- 
ful, as  the  huger  sized  wire  would  make  fewer  coils. 
B*ad  what  has  been  written  recenUy,  or  study  the 
prmaples  as  given  in  fi^rague'a  book. j— Dblta.  (We 
have  described  M.  Faure's  batcery  many  times,  and 
plain  directions  for  making  have  been  given  by  corre- 
spondents. Bee  p.  256,  No.  869,  and  the  indices  of  the 
last  two  volumes.)— W.  Nbwbould.  (Buy  the  double 
wit  ready  prepared.  What  has  •*  nickel  mlver ' '  to  do 
with  it!j-F.  W.  D.  (Canada  balsam  is  the  abort 
answer,  if  we  understand  von;  but  the  varnish  is 
applied  after  the  painting  U  dune.    Bee  p.  25,  No.  782, 


foranartide  on  lanten  transparendea, and  theiodei 
of  VoL  XXX  L  for  references  to  an  ezhaosUTe  diiens- 
aionon  the  subject.)— O.  PnnmroTox.  (You  will  and 
accounts  of  the  experiments  of  H.  Lodygoine  iniedal 

Eublications,  and  in  the  'TransactUnu  of  Ute  St.  IHen- 
arg  Academy  of  Sciences,  by  which  society  he  wu 
awarded  an  important  prize  in  1874  for  an  ioeaades. 
cent  lamp,  aubsiaquently  improved  by  Meana  Konntod 
Boulignine.     Lodyguine  inclosed  carbsn  ia  a  tlan 
veatel  from  which  ttie  oxygen  was  expelled.   Beretil 
notes  on  his  lamp  in  back  volumes.) —A  H.  K.   (Tb« 
core  is  magnetised  by  the  paaaage  of  the  carrcnt.  wbrn 
the  circuit  ia  broken  the  cunent  ceasea  to  flow,  and  the 
core  ceases  tobe  magnetised,  or  is  said  to  be  d«-ciiaf&>. 
tised.)— Skxpbb  F  dklxs.     (If  wanted  for  a  abort  tine 
only,  the  biohromato  battery  is  the  cheapest  and  beit  • 
but  if  required  for  hours  the  Bunaen  is  beat.  See  recent 
back  numbers.)— Coqaix  Dobdih.     (On  p.  338,  No.  Kl 
you  wiU  find  a  table  giving  dimensions  of  eleclro-aufw 
nets  of  varioua  aizes.     On  p.  414,  No.  876,  you  willfljul 
that  the  lead  plato  is  eonoectad  to  the  positive  elodnxla 
of  the  flrenerator,  and  becomes  coated  with  iioohible 
peroxide.)— H.     (The  oonnectionf  are  ptaotiotU;-  the 
same  in  any  system.    Bee  p.  87,  for  iostanoe,  and  other 
recent  nnmbeit.)— WisxAr.     (We  do  not  faur the 
process  named ;  but  see  the  indices  under  head  d  lan- 
tern   Transparencies,    Photo.    Tianspareoeiev  md 
Colouring  Hiotographs  )— A.  L.  Houstov.   (Then  ii 
nothing  better  than  aniline  dyes.    The  sprigi  take  the 
dye  best  after  being  dried.)— P.  B.    (Hot  fomeolati^ju 
to  draw  out  inflammation.    Certainly  not  a '^magoette" 
knee-cap,  though  one  of  scarlet  wool  might  be  owM. 
2.  A  saturated  solution :  until  the  paraffin  haa  loaked 
thoroughly  into  it.)— B.  K.     (If  vou  know  number, 
year,  and  prioe,  send  stamps  to  Mr.  H.  B.  lack,  Sale 
Office  for  Spectfications,  Cursitor-stieet,  K.C.,  with 
extra  stamps  for  postage.     If  over  one  ahillinff,  ieand 
postal  order.)— LABoa  Omnia  Vjitoit.     (Weoo  oot 
remember  any  book  or  even  a  paper  on  the  aubleet. 
Probably  it  is  looked  upon  aa  a  trade  saerat.   Fa^n 
in  aome  of  the  German  technical  journals  there  may  be 
a  paper  in  which  the  question  is  treated.)— Pso  B(»o 
Publico.     (Several  reapes  in  back  volumes,  butpoa- 
aibly  the  best  ia  g^od  glne,  to  which  a  little  tannhi  ii 
added.    2.  Bee  pp.  192,  236,  last  volume,  formiso- 
scopical  and  chemical  teats  for  Bdk.J — Dun  dosiajt.  (S«e 
p.  688,  Vol.  XXI.,  and  p.  163,  Vol.  XYTT,    2.  The 
sunpleat  fountain  ia  made  by  connectiog  the  jet  vith  a 
water  tank  aome  feet  above  it.    8.  What  part  of  & 
dwelling-house  do  you  want  to  keep  «tTi<wi^]f  {^  T   As  to 
plants,  gerAnium%  fuchsias,  ooleus,  8tc.    4.  No,  me 
does  iiot  injure  them.)— Air  AHATsoa  PmnoGaArHu. 
(See  p.  424,  last  volume,  and  the  indicea  of  receot 
volumes.)    B.  M.    (In  the  ordinary  pattern,  the  reed« 
are  reached  by  removing  the  frettea  slip  just  belov  the 
kOTB  for  the  front  set,  and  the  back  of  tbe  case  for  the 
other  set.    With  the  knee  lever  presaed  over  and  the 
stop  drawn,  yon  should  be  able  to  see  the  reeds.   See  % 
diagram  on  p.  117,  No.  666,  or  p.  606,  N0.6I8.)— Mia- 
Roa.    (You  proceeded  ouito  oorreotly,  but  did  not  oie 
enough  mercury,  and  did  not  slide  the  plato  on,  ao  u 
to  exclude  air.    In  Ure's  Dictionary  («rt.  Mirror*)  you 
will  find  the  process  given  with  much  detafl,  alao  in 
back  volumes.    Bee.  for  instance,  p.  364,  No.  716.  The 
process  is  a  difficult  one  until  practice  has  made  Uu 
opentor  skilful,  and  we  think  amateurs  win  alwiye 
find  better  resalta  by  depositing  a  film  of  pure  alra  ttr 
one  of  the  wet  processes,  for  which  see  almost  any  baci 
volume.    The  previoua  answer  contains  allthepnn* 
dpU  parts  of  the  mercury  process,  but  makers  use  00 
much  quicksilver  that  their  tablM  have  a  trough  to 
catch  it  as  it  ia  driven  off  by  the  advanoicg  edge  of  the 
plato.    It  you  try  («ain,  be  aure  that  you  get  tin4oil 
not  compMition.    The  mercury  abould  appear  to  eat 
it  up. )— w.  J oHNSToxE.    (Bee  previous  aiibwer,  and  the 
reference  given.    It  is  not  an  easy  mattor  to  r^ver  a 
looking-glass,  and.  if  time  is  of  any  value,  is  a  oortly 
experiment.)— BoBT.  Mm aox ad.    ( We  do  not  know  0/ 
any  book  specially  devoted  to  the  electric  light  whidi 
Wd  oan  recommend ;   but  if  you  will  make  up  fva 
mind  t  j  study  the  principles  you  can  have  ho  hkui 
book  than   Sprague's    ••Electricity,*'    published  by 
Bpons.     Look  throogh  our  recent  back  volnmei  lir 
many  papers  on  the  subject.    You  oan  pi  ocore  lanmi  of 
the  Swan  Blectrio  Ughtin£[  Co.,  Mosley-streetTNev' 
casGle-un-Tyne.)— M.    W.   D.     (Copying-ink  can  I* 
made  by  adding  moiat  sugar  to  any  good  wricing«ink  in 
the  proportion  of  about  loc.  to  a  pint.)  -ToauanD 
O.vE.    (Many  plans  suggested  in  back  volumes;  bat  if 
you  run  coal-tar  into  thdr  holes  once  a  week  for,  aay.  a 
month,  you  will  effectuaUjr  disgast  them. )  -  Stkax.  (Ko ; 
the  remedy  is  either  ventilation  or  inclosing  air-tiaiiL) 
— E.  K.  MT.    (We  do  not  think  thero  are  any  abated 
paasages  to  Australia  now;  but  vou  can  ascertain  by 
applying  to   the    agents -general   of  the  respeetrre 
ooionies,  whose  addrease*  you  will  find  in  ^e  Direo* 
tory.    You  might  possibly,  by  applying  to  some  of  the 
shipping  compduies.  get  a  ohanoe  of  workmg  your  pas- 
sage out.)  — Eoo.    (No,  we  know  it  would  not— there  ■ 
no  thinking  about  it )— T.  P.  N.     (Use  methylsted 
spirit  aod  loose  cotton  wick ;  the  benzoline  firee  becauae 
the  heat  vaporises  it.    On  the  bottom,  because  it  has 
the  weight  of  water  plus  the  aame  prettsure  as  the  t^p.) 
— Iwo.    (You  used  too  much.    Bub  the  ink  into  uie 
lines,  and  then  clean  the  surface  of  the  plate  with  a 
leather  or  cloth  rubbed  on  a  piece  of  whiting  or  chalk. 
Aa  you  proceed  vou  will  find  that  once  the  linoi  &ts 
filled  with  ink  they  readUy  take  a  supply  from  the 
roller  while  the  rest  of  the  phito  is  scarcely  soiled.  Too 
can  print  from,  your  monogram  in  the  same  way,  bnttj 
do  it  properly  you  ehonld  have  a  counterpart  to  force 
the  paper  into  the  lines.)  -A.  B.     (A  cran^,  but  it  au 
be  done  with  a  differentiBl  pulley. )—Ti«KKa.    (Vwr 
second  question  wns  answered  by  **  Alfojoc.*'  on  p.  IIS. 
See  also  his  papers  in  the  preceding  volume.    Th<»  pro- 
fessional pamteis  uaually  lick  the  surface  with  th« 
tongue ;  but  perhaps  you  will  prefer  to  wttah  the  pboto 
wittt  aoltttion  of  ox-«*ll.)— Pbovo.    (If  you  want  ta 
make  one,  see  p.  157,  No.  688.    iliers  ia  no  book  on  (he 
Bubject,  butyon  will  find  aeveral  articles  m  back 
volumes.)— W.  J.  B.     (A  deseription  of  Sutton's  liat- 
tery  is  nven  in  the  Beplies  (46651)  in  this  nombcr.)* 
Pr.Eo.  WooTOK.  (Ask  for  caustic  potaih  or,  preferably, 
caustic  soda,  or  refer  to  recent  letters  on  taa  sttibjf«cw 
and  you  will  learn  how  to  prepare  it.)— CHsarBarvaax. 
(The  poroua  pot  ought  to  be  a  little  above  the  oa^jar 
2.  Half  full  wiU  do.    8.  NotneoewaiU/.    4.  Y«s.mta- 
rated  aolution  with  one-tw^th  aolpharfo     add.)- 


Mat  6,  1H82. 


ENGLISH  ICBOHANIO  AND  WOULD  OF  BOTBNCE;   No.  893, 


185 


Zit  ^M\i%i  tSLtt^um 


WOBIiD  OF  SCUBNOB  AND  ABT. 
— •»# 

FRIDAY,  MAY$,  18*2. 


TELEPHOVIC  COMMITKICATIOV. 

ALTHOUGH  six  years  have  elapsed  since 
the  inyentioii  of  the  telephone  in  its 
praoUoally  useful  form,  it  has  not,  so  far  as 
this  oountry  is  concerned,  at  least,  taken  the 
position  which  it  ought  to  occupy.    There 
ars  several  reasons  for  this  apparent  neglect 
of  a  i^sdly  useful  invention,  the  most  im- 
portuit  of  which  is  probably  the  action  of 
the  Poet   Office,  though  the    difficulty  of 
determining  the  rights  of  the  holders  of  the 
patents  has  had  somt-thing  to  do  with  the 
delay.    No  doubt,  too,  there  is  some  natural 
hesitation  on  the  part  of  would-be  users,  who, 
judging  by  their  experience  of   other  in- 
Yentbns,  are,  perhaps,  justifiedin  looking  for 
improvements    which    will  supersede     the 
instruments    at   present    employed.      The 
tdephone  as  devised   by  Bell,  though   still 
holding  the  first  place  a^  the  receiving  in- 
strument, is  rarely  t^mploy^d  for  transmitting 
purposes — the  instruments  in  which  carbon 
contacts  are  used  being   preferred    for  the 
reason  that  they  allow  of  stronger  undulatory 
corrents  being  sent  than  are  possible  where 
a  magnet  alone  is  available.  Of  these  instru 
ments  there  are  several  seekinir    the  public 
favour,  some  having  many  carbon  contacts, 
as  the  Ader,  the  Crossley,  and  WoUaston, 
while  others  have  only  one,  as  the  pantele 
phone.    The  fact  that    among   such  well 
known    forms    as   the    Edison,  Blake,  and 
Hannings  so  prea^  a  difference  in  the  number 
of  contact  pomtsis  fouud,  leads  Col.  Webber, 
the  president  of  the  Society  of  Telegraph 
Engineers  andEIoctricians,  whoread  a  paper 
on  the  subject  l^st  week  before  the  Society 
of  Arts,  to  the  conclusion  that  we  are  btiU 
a  lon^  way  from    comprehending  the  true 
meanmg  of   the    work    performed    by  the 
pressure  of  the  carbon.  So  many  minds  have 
however  in  the  last  two  or  three  years  been 
devoted  tp  the  study  of  the  telephone,  that 
we  may  safely  assume  no  radical  change  of 
toy  importaoce  will  be  made    in    its    con- 
itniction,  and  those  who  can  find  a  use  for 
it  may  instal  it  with  the  certainty  that  it  will 
answer  its  purposes  even  if  something  better 
ia  found  next  year.    The    history  of    the 
tele^^one  affords  an  instance  of  the  difficulty 
of  introducing  even  a  meritorious  invention; 
for  although  six  year«  have  passed  since   it 
was  patented,  it  cannot  yet  be  said  to  be  so 
widdy  used  as  it  deserves  to  be.     It  is  true 
tha^  in  this  country  the  application  of  the 
telephone  has   been  delayed   owing    to  the 
oi^bence    of    rival    companies,  paSrtly,  but 
i&aiolj  in    consequence  of  the    action  of 
tho  Post  Office,  which,  aooordiog  to  the  law 
<^art6,  is   entitled  to  the  monopoly   it  has 
claimed.    The  merits  of  the  new  method  of 
^nmsniittin^  messages  are,  however,  now 
fnllj  appreciated,  and  there   is  no    lack  of 
^phsoriberB  whenever  it  is  proposed  to  estab- 
Hih  an  *•  Exchange."      In    Germany,    in 
"Moe,  in  Belgium,  in  Italy,  and  in  othei 
<*^»tttries  on  the  Continent    the  exchange 
Wem  of  telephoning  is  in  full  work.     In 
jwlin,  for  instance,  it   has   reached   that 
"Jgwe  of  perfection  which   is  indicated  by 
^^^  fact  that    any  person    can    have   five 
^^^*  conversation  with  any  of  the  sub- 
*J^8  to  the  exchange  by  the  expenditure 
J||30pfennig8(about5Jd.)in  the  purchase 
^«l]«tof  subscribers,  and  in  this  oountry 
•xchingei  are  already  in  existence,  which 
coat  the  members  about   one  i)ennyper 
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message.  In  the  United  States  telephonic 
communication  has  reached  its  highest  de- 
velopment, for  in  New  York  alone  there  are 
5,000  subscribers  divided  into  about  fffteen 
exdianges,  besides  1.500  private  telephone 
lines.  It  is  no  secret  that  the  arrangements 
of  these  exchanges,  admirable  as  they 
are,  considering  the  absence  of  ex- 
perieuoe,  are  not  altogether  satisfactory,  for 
besides  the  objectionable  network  of  wires 
with  their  suppoiting  masts,  there  is  also 
considerable  caredessness  or  want  of  thought 
on  the  part  of  the  subscribers,  which  nas 
led,  in  some  cases,  to  the  adoption  of  a 
rigid  time-limit  during  which  a  g^ven  wire 
can  be  at  any  member's  disposal.  The 
necessity  for  this  rule  arises  from  the  fact 
that  subscribers  frequently  neglect  to  "  ring 
off*'  when  they  have  miished  their  oon- 
versa^n,  and  &e  attendant  at  the  central 
office  is  thus  induced  to  keep  others  waiting 
unless  he  adopts  a  plan  which,  probably,  he 
does  not  care  to  practise,  and  which  might 
not  be  agreeable  to  the  members  concerned. 
That  is  known  as  **  listening  off  " — viz., 
listening  to  the  speaker,  and  waiting  untO 
the  hanging  up  of  his  telephone  is  heard. 
Aocordinff  to  Colonel  Webb^,  in  practice  it 
is  found  uiat  20  per  c^nt.  of  the  subscribers 
forget  to  "  rin^  off'*  when  the  exchange  is 
first  established,  but  improvement  follows 
with  a  little  practice ;  still  the  neglect  is  so 
serious  that  means  of  doing  it  automatically 
have  been  devised,  notably  by  Mr.  Johnson, 
one  of  Mr.  Edison's  assistants,  who  utilises 
the  action  of  haoeing  up  the  telephone  to 
slowly  depress  a  kver,  which  causes  a  cur- 
rent to  be  sent  to  the  subset  iber's  instru- 
ment for  several  second^.  A  further  im- 
provement devised  by  the  same  inventor 
consists  in  making  a  distinction  between 
the  call  of  the  subscriber  for  his  corre- 
spondent and  for  the  exchange.  That  is 
done  by  sending  the  battery  current  con 
tinuou^j  or  intermittently,  the  change  being 
effected  by  the  movement  of  a  little  nandle. 
The  bells  at  the  out- stations  are  '*  chat- 
terers," and  act  under  the  influence  of  a 
continuous  current,  but  not  when  subjected 
to  an  intermittent  current.  The  annun- 
ciator at  the  Exchange,  on  the  contrary, 
acts  under  the  influence  ot  an  intermittent 
current,  and  slightly  vibrates  only  when  a 
continuous  one  is  passing.  Possibly,  how- 
ever, until  some  undreamt-of  automatic 
appliance  is  invented,  the  time-limit  will  be 
enforced  on  busy  exchanges,  for  it  is  not 
difficult  to  oonci  ive  that  a  subscriber  having 
been  put  into  communication  wirh  his  cor- 
respondent might  lay  the  telephone  down 
to  look  for  some  paper  or  other  reference  to 
refresh  his  memory,  and  his  search  might 
occupy  a  much  longer  time  than  ^ould  be 
altogether  convenient  to  his  brother  mem- 
bers. It  is  not  easy  to  suggest  an  automatic 
arrangement  which  will  meet  all  cases,  and 
we  suspect  that  on  busy  lines  it  will  be 
necessary  to  enforce  the  time-limit  with  a 
certain  allowance  at  the  discretion  of  the 
attendant,  or  switch-clerk,  as  he  is  called. 
If  no  calls  await  attention,  there  will 
be  no  advantage  in  cutting  out  the 
subscriber  who  has  the  line;  but  if 
others  are  ringing  to  be  connected  up  the 
time-limit  must  1^  enforced.  The  question 
of  overhead  vdres  is  not  so  easily  settled  as 
Col.  Webber  seems  to  imagine,  and  whoever 
he  may  mean  by  **  the  mouthpiece  of  what 
should  be  the  highe>t  authori'y  in  the  land 
on  such  matters,"  we  can  act  agree  that  he 
has  full  justification  in  stating  that  over- 
head telegraph  lines  need  never  be  an  eye- 
sore or  a  nuismce.  The  question  Is  not  so 
much  whether  they  are  eyesores  or  nuisances, 
as  whether  they  are  dangerous  and  subject 
to  frequent  accident.  We  pass  aside  the 
hint  that  the  *'  clamour  "  is  m're  or  less 
enoouraged  b^  -he  cable  and  guttapercha 
interests,  in  view  of  the  obvious  facts  that 
wires  stretched  across  from  the  tops  of 
houses  are  not  easily  placed  in  position,  are 


not  readily  repaired,  and  are  subjected  to  the 
effects  of  acia  and  other  vapours,  besides  the 
often  destructive  action  of  the  wind.  It  may 
be,  as  CoL  Webber  says,  that  in  by  far  the 
largest  number  of  cases,  the  line  wires 
'*  have  been  put  up  unmedianically,  and  are 
in  consequence  dfuigerous  and  unsightly," 
but  if  erected  by  those  who  are  now  supposed 
to  understand  the  business,  they  would  be 
all  that  could  be  desired.  That  is  scarcely 
the  question— the  public  can  judge  only  by 
experience,  and  at  least  in  Germany  and 
Paris  the  authorities  do  not  seem  to  have 
much  faith  in  the  technical  skill  of  the  over- 
head erectors.  Mr.  Ghraves,  the  Enfipeer- 
in-Chief  of  the  Postal  Telegraphs,  in  the 
course  of  the  discussion,  pointed  out  that  the 
Post  Office  had  many  overhead  wires,  and 
must  continue  them  m  certain  districts,  the 
business  of  which  would  not  pay  for  an 
undezground  system;  but  wherever  wires 
were  massed  in  large  numbers  there 
was  first  the  difficulty  of  finding  room 
for  them  on  the.  tops  of  houses,  and, 
secondly,  the  weight  became  a  source  of 
danger.  Further,  oxidation  is  a  serious 
evil,  for  unless  the  wires  are  carefully 
and  continuously  inspected,  corrosion  goes 
on  unsuspected,  and  there  is  that  source  of 
daneer  added  to  those  of  fronts  and  high 
winds.  Mr.  Graves  is  clearly  of  opinion 
that  wherever  the  collection  of  wires  be- 
comes heavy,  they  should  be  put  under- 
ground. The  wires  in  the  neighbourhood 
of  a  telephone  exchange  wiU,  of  necessity, 
be  numerous,  and,  consequenUy,  heavy,  and 
though  the  cost  of  insulation  may  be  very 
great,  it  is  almost  imperative  that  they 
uiould  be  placed  beneath  the  roadway ;  and 
looking  at  the  constantly  recurring  expense 
of  repairs,  which  are  not  easily  inade  when 
the  wires  are  carried  on  poles  fibced  upon  the 
tops  of  houses,  it  is  conceivable  that,  in  the 
long  run,  it  would  be  more  economical 
to  put  all  vrires— in  towns  at  least — beneath 
the  footpaths. 

As  to  the  cost  to  subscribers,  the  rates 
charged  at  present  are  confessedly  high; 
but  while  there  are  so  many  applicants, 
and  the  difficulty  of  obtaining  permission  to 
erect  fresh  vnres  increases,  there  is  small 
likelihood  of  the  rate  being  lowered.  Even 
as  it  is,  with  the  charge  fixed  at  £20  a  year, 
many  customers  pay  only  one  penny  per 
message,  and  some  only  one  farthing.  That, 
however,  arises  from  the  fact  that  they  make 
as  much  use  as  they  can  of  the  facilities 
afforded,  and  if  every  subscriber  did  the 
same,  it  is  dear  a  great  many  more  wires 
would  be  needed  to  carry  on  the  business. 
It  would  seem,  therefore,  that  before  long  it 
will  become  necessary  to  have  a  graduated 
scale  of  charges— subscribers  paying  to  a 
certain  extent  in  accordance  with  the  use 
they  make  of  the  lines.  In  the  United 
States  the  tariff  ranges  from  £6  to  £9  10s. 
on  small  social  exchan^s  ;  but  on  the  com- 
mercial and  business  lines  it  ranges  from 
£10  to  £21.  In  Paris,  as  in  Germany,  the 
uniform  tariff  is  about  £20.  As  ^t  present 
arranged,  an  exchange  system  can  be  worked 
most  (conomicidly  when  it  is  on  the  large 
scale,  requiring  the  use  of  several  switch- 
boards, so  Uiat  subscribers  can  be  classified, 
and  those  most  frequently'  correspoi  ding 
amongst  themselves  placed  in  one  group ; 
but  in  the  case  of  large  switch-boards  there 
is  much  lialnlity  to  confusion  and  delay. 
The  smaller  exchanges,  though  more  expen- 
sive in  firi>t  cost  proportionally,  are  more 
easily  worked,  and  could  undoubtedly  be 
carried  on  for  very  much  less  than  is  now 
demanded,  if  the  subscribers  were  left  to 
themselves  to  provide  the  lines  and  the 
instruments  free  from  any  royaliies.  Whether 
these  telephone  exchanges  are  to  be  created 
and  controlled  by  a  number  of  com- 
panies, or  whether  the  Post-office  'is 
to  take  the  work  in  hand  and  carry  it  on  as 
a  monopoly,  is  a  question  that  is  coming  np 
for  set'lement  shortly.    One  thing  at  lea^t 
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,  is  oortftio,  that  tho  tol$p!iooe  *3;o^ange  ii  a 
gTQwii^g  iunovaUon  which  -will  ifltinxately 

',  absorb  much  of  the  business  thai  is  now  done 
by  tolograph,  bspeciaUy  local  ^hossages,  for 
there  are  sevoral  reasons  why  those  vho 
do^ifo  to  send  thorn  would  prefer  to  speak 
^lirect  ?o  thoir  correspondenta  instead  of 
^ttnef  the  word<  on  a  form,  and  would  ako 

.  ^rWer  to  rocoit^o  the  answer  in  a  vowo  ihsd 
can  bo  recognised  instead  of  on  one  of  the 
f ariiUiar  forms,  tt  will  be  dittcuH  to  make 
ge&ofal  arraagemotits  of  the  tature  of  the 
existing  telephone  exchahffes«  but  it  is  satis- 
factory to  learn  that  the  J?ost^o£Bce  is  pre- 
pared to  extend  existing  facilitiel  whene^^r 
the  publi^  demands  \Y^ant  the  requisite 
oxpenditure. 


CABT  AHD  WHBBL-HAKIN&.-XV. 

(0>:(   'uedfrom  p,^gem.  Vol.  XXXI F,) 

3r  J.  OtLUOJUa  Ejeno.     •        •  >     f 

IK  the  CAurae  of  oart*niiking,  much  of  the 
painting  may  be  done  as  sodn  as  the  .body 
\Iife  ftniiihed.     In  the  trade,  tib«  body  is 'often 
fijaiabed  pamtiol^  while  the  oadttiage  and  wheds 

•  aie  being  got  on  with ;  this  exf^iditefl  work, 

•  and  aa  the  bodr  has  eo  much  eontoot  with  the 
oudhions  and  the  hands,  in  the  nders  getting  in 
and  out,  i%  is  the  best  couxae  to  have  the  body 
fUiiahed  first.  It  will  be  useful  to  .deeoribe  at 
onoa  the  prooess  of  oarriage«painting  as;C9llQW^ 
in  the  best  Kugli^h  shops.  I,  therefore,  pro- 
ceed to  give  fall  working  details  of  painting  as 
applied  to  oirriages,  with  a  few  hints  of  what 
yon  mnat  ayoid  doing.  You  may  have  perfeot 
oontidenee  in  your  sucoessfol  eompletion  of  the 
job  ta  a  short  time  if  the  direotioas  are  fol- 
lowed ; .  the  imain  requisitea  being  cleanliness, 

.  method,  aad  flexibie  dexteri^  of  wrist  and 
Angers. 

I  &f eve  eommeaoing  to  painty  be  auve  you  have 
a  shO|p  secure  |rom  currents  of  fine  dust,  and  be 
oaref ul  to  get  your  body  and  carriage  free  from 
dust,  especially  in  the  comers,  and  the  wood 
freo  from  glue,  grease  marks,  or  smoke,  from 
any  part  of  the  wood  having  been  scorched  by 
the  hot  ironwork.  Should  any  be  on,  scrape 
and  wash  off  with  turpentine. 
The  ooloura,  as  the  liquid  pigments  are  termed, 
>   are  the  priming  colour  for  first,  aeeond,  and 

-   ihird  coats  of  paint.    The  preparing  colours 

•  first,  second^  ana  third  ooata.  The  fancy  oolonr, 
and  the  relief  of  ••  striping,"  or  *?  piekinff-out," 
by  some  different  colour,  to  be  finished  by  var- 
nish oql  the  fancy  colour,  and  japan  on  the  iron- 
work, and  black  paint  where  .wanted,  <<Filling- 
up  *'  an  intermediate  coat  of  paint  between  the 
thiri  priming  coat  of  paint,  and  the  first  pre- 
paring coat  of  paint  is  not  termed  colour,  and 
la  a  special  mixture.  How  to  mix  these  colours 
la  proper  proportions  of  ingredients  will  be  fully 
explained,  and  it  will  be  seen  it  is  the  ahnplest 
part  of  the  process  of  painting.  To  lay  oathe 
pahit,  and  **  fiat-down  "  betiween  tha  diving  of 
eaeh  coat,  requires  the  care  of  foiathqaght,  and 
sensitive  dexterity  of  touch. 

To  give  confidence  to  anyone  disposed  to  try 
his  hand  at  painting,  I  may  mentioa  that  I 
had  to  appoint  a  painter  to  do  the  work  on  a 
larg^  estate  near  London.  In  choeing  a  suit- 
able man  out  of  several  who' waiited  the  job,  I 
rejected  several  who  had  done  painting  before, 
.  and  eeleoted  a  f  arm-laboarer  who  bad  never 
done  suoh  work ;  within  a  week*a  time  he  oonld 
mix  properly  any  eofenr  he  wanted,  and  had 
^niahed  a  first-rate  oak«geaiaing  job,  with  « 
flowingcoat  of  vamiah.  QU  supoeas  waa  d^ 
la '  ddaaUaeas,  forethought,  method,  and  a. 
critical  aenae  of  touch  in  handling  a  hrnsh. 

Aa  briefiy  as  poeaible  I  proceed  to  tell  hqm  to 
mix  the  various  paints,  "lay-on"  and  fiat-off 
for  varnishing.  Priming  oolour  is  made  of 
white-lead  (as  aold  ground  in  ml)  2tb. ;  linseed 
oiL  1  pint,  AorougWy  weO  inixed,  then  add 
turpentine,  J  pint.  Thia  makee  cream-oolonr, 
to  darken  to  lead  eolovr  of  any  shade,  add 
lamp-black,  aad atirnp tfll  of  the  oon8isten<rjr 
of  milk;  to  insure  qniok  drying,  add  to  thIa 
mixture  aoz.  of  «« dryers''  jlMa  ia  aold  reftdy 
'for  use. 

I  am  obliged  to  remark  aaw,  that  f^a,  much  at 
,   your  cart  aaoan  be  taken  easily  ap^  must  be 
done  «>.  before  beginning  to  paint. 
The  body  ahould  be  upside  down  on  tressela, 


the  springs  renting  on  the  top  of  a  stool  or  tub, 
or  hung  up  on  one  end,  the  scroll-irons  apart* 
The  deshif on,  wiogs,  and  bod)r.rail  all  off,  the 
baok-door  ofi  at  the  hinges ;  in  fact,  onlv  the 
ateps  need  be  fixed  to  bar  and  shafte.  Segin 
this  upside  down  and  turnover  aa  you  go  on. 
Begin  always  at  the  under  sides  or  lunar  angles 
of  your  parts,  working  the  first  coat  of  priming 
witj}  a  rather  stumpy  worn  brush,  so  as  to  loroe 
the  colour  thorougnly  into  the  grain  of '  the 
wood  and  crevices  of  the  ironwork ;  let  this  coat 
of  paint  be  put  on  in  fair  quantity,  bat 
thoroughly  laid-o£f  so  that  outer  projections  have 
as  muoh  aa  inner  angles ;  leave  it  24  hours  to 
dtr;  then  give  another  ooat  with  a  longer 
haired  brush,  using  both  hands ;  thus,  w6ck  the 
brush  with  the  right  or  left  hand,  and  with  the^ 
other  have  a  smul  tool  to  wipe  off  anyexftra' 
quantity  of  colour  likely  to  run  into  a  bead  or 
angle;  where  it  would  remain  wet  paint  while 
the  adjacent  surface  was  dry ;  in  another  ^4 
hours  it  will  be  dry. 

The  third  coat  of  priming  is  put  on  with  care 
to  cover  every  part  with  a  level  coat.  On  this 
dopends  good  work. 

I  must  remiud  a  learner  that  paint,  being 
compounded  of  materials  of  such  different 
densitiss,  the  mineral  portions  sink  to  the  bottom 
of  the  paint- pot — so  that  the  colour  must  be 
Btirted  frequently  with  a  small  bat-shaped 
stick ;  avoid  wiping  your  brush  on  the  edge  of 
the  x>ot,  to  regulate  the  amount  of  oolour  in  your 
brush— the  edge  of  the  piece  of  wood,  or  a  bit 
of  wire  stretched  over  the  pot  will  serve  better. 
With  practice,  you  will  not  need  to  use  either, 
but  dip  out,  with  brush  or  tool,  onjly  just  as 
muoh  as  you  want  to  use  each  time.  Cover  up 
your  paint -pot  with  a  sheet  of  card  or  leather 
when  not  using  it,  to  preserve  your  oolour  from 
dust;  let  the  paint-brush  handles  project 
throngh  the  cover. 

If  *your  paint  stands  by,  it  becomes  thiok — the 
tuqrantine  has  evaporated,  and  requires  re- 
newing. If  dust  gets  on  your  work,  be 
sure  to  dust  off  before  you  begin  to  paint  again. 
Tiie  axle  may  be  fixed  to  the  springe  after  the 
first  coat  of  priming ;  you  are  then  aure  all  the 
bearings  have  paint  uxiider  them. 

Now  comes  the  puttyiog-np  of  holes,  joints, 
and  uneven  places,  with  putty  and  **hard- 
stopper."  I  must  again  pause  to  explain  that 
putty  may  be  many  weeks  getting  hard  if  not 
properly  xnade,  and  that  hard^stopper  may  get 
hard  almost  before  you  can  use  it  fdl  up  on  the 
iab,  in  a  few  minutes,  I  describe  how  t&  mak&. 
botli,  and  how  tokeep  hard-stopper  soft  for  use 
while  the  job  lasts. 

Putty  oi  any  colour  la  made  in  a  very  simple 
manner  by  mixinff  thoroughly  linseed-oil  and 
whiting  together,  beating,  it  up  and  kneading  it. 
Uflually  a  pieoe  of  sn^r  of  lead  the  siae  of  a 
small  walnut  is  used  with  a  2lb.  cake  of  wMting ; 
^his  forces  the  drying  and  hardening  of  the 
putty.    It  may  be  darkened  to  any  shade  by 
the  addition  of  lampblack,  mixed  up  with  the 
putty  in  making.    Thua,  thia  crevice  a^  hole- 
filling  material  is  distinctly  different  from  hard- 
stopper  used  for  the  body,  aad  has  to  be  differ- 
eatiy  treated  in  use,  bnng  pressed  aad  worked 
w^  in  —  level  and  smooth  -*  with  adiaoent 
surfaces :  while  hard-stopper,  whicli  is  iised  in 
a  softer  state,  must  be  dexterously  pressed  into 
the  hole  to  be  stopped  with  the  stopping-knife, 
and  left  to  stand  up  above  the  aurfaoe  in  all 
oases,  as  it  shrinks  in  the  course  of  drying,  and 
if  not  "prominent  would  leave  a  hollow  plaoe  at 
every  stopped  hole  or  joint.     But  weii  made 
put^,  which  alone  4a  used  for  the  wheels  and 
under-carriage,  does  not  shrink.    Hard-stopper 
ia  kept  in  a  gallipot,  which,  when  not  in  use, 
must .  ba  turaed   upside    down   ia  a^  aauoer. 
Thia  oautts  the  residuum  of  oil  to>  filter 
Uie  nader-surfaeeof  thehard-stoppar,  Itad 
it  from  hardening  aad  spoiling,  which  woul 
be  the*^cas9  if   the  stopper  got  at  allhai 
before  using  it.     A  oareful  workman  knows 
snooess  depends   upon  keeping   his  materpds 
as  well  as  tools  in  a  atate  fit  for  Immediate 
use.     The.  following    is   the   way   to   Inatte 
haxd<*stopper  a»i  to  use  It : — ^IGx  up  oii  a  stoile 
alab  or  hard  smooth  board,  dry  white-lead  ^IT ' 
aad  tub  lead  (a«  lead  gronad  insula  called), 
worirad  up  with  gold-aiae  into  an  adhesive  pi 
this  ia  aone  with  m  Btai4>Uided  ^tty«l 
till  the   <'  stopper "  is  of  the  eoaaistfliMff^ 
•oft   cheese.     As  oMst  oarriagea  are  paui^ 
duk  colours,  the  stof^ar  ahoul^  ]ba  4aKk«D4 
wifli  a  Httle  lamp-black;  not ivxu^-blMk.    It 
ia  pressed  -into  evisry  pia«hole,  aorew-nole,  or 


flaw  that  ia  visible  on  the  surface  of  thekodr 
withalmtfa.  BanH  at  empt  to  levalit.  TU 
body  may  now  be  "  filled-up,"  ai  it  is  tenoad; 
that  is,  painted  with  colour,  hiving  a  Urge 
amount  of  siUoa  Sn  it,  which  has  the  efleot  i 
hermetically  sealing  up  all  the  previous  costs  of 
paint  and  grain  of  the  wood  with  a  mxUu 
resembling  stone,  which  has  to  be  made  icrd 
and  smooth  by  fabU^-off  wi^  hard  pnmioe* 
stone  and  water.  This  process  ii  temed 
**  rubbing-down." 

FiUing-up  is  made  thus :  2Ib.  of  coarse  brovo 
oohre,  and  |lb.  of  spruce  ochre  gronnd  h  iar. 
pontine,  to  which  is  added  }lb.  of  ground  vldti- 
isad :  this  softens  the  btittleness  of  tits  o^, 
and  gives  a  denser  surface  to  the  fi^ling-ap  vbo 
rubbed  down ;  the  filling-up  must  be  ^  tbi 
consistency  of  cream ;  to  this  is  added  \'^d 
earriage-vamish  to  give  toughness,  adhesioptud 
elasliiMty  to  the  fiulng-np,  preventing  Uiraa 
ohippiog  off  when  knocked,  and  makhi|<llMi 
absorbent  of  water  under  the  action  of  n\ki^' 
down ;  this  coat  dries  quickly — ^ten  nmntet 
after  it  is  laid  on.  If  itdoea  not  soil  the  k&d 
when  paased  o^er  it,  it  is  dry.  and  mtff  b^lol' 
lowed  up  by  a  second  and  third  coat  r^piAj; 
but  the  first  coat  is  better  for  a  nighCs  dijioff. 
Filling*up  must  be  laid  on  quiokly  ^tiitu 
firmness  of  an  experienced  hand,  i:{ot  tlnfldly  orj 
daubed  on ;  i^e  use  of  a  staff  brush  t  '** 
equalise  the  coat,  and  a  small  brush  or  tool  i 
level  coruers  of  panels  and  on  mouldlngSsi ' 
must  never  be  daubed  up,  nor  left  bare  atS 
angles.  Thus  a  body  may  have  three  eotti  o 
fiUing'Up  in  six  hours,  If  urgent.  II  the  fiUn 
up  gets  thick  it  must  not  be  thinned  by  sddi 
turpentine,  or  bad  results  will  follow  ia  oni»i 
and  other  annoyances  in  after -painting. 

The  thinning  of  filling-up  must  always  m 
with  the  same  material.  When  making  tu 
filling-up,  carriage- varnish  dreg^  may  be  nsed 
if  strained  warm  through  a  sieve.  Thethoroogl 
oleaasing  out  of  a  vamish«can  may  be  eff^ 
by  putting  a  little  turpentiue  in  liie  eau  to  U 
oLeiuied  and  drained,  and  letting  it  stand  nea 
the  hot  stove-pipe  for  a  few  hours.  In  a  ob^ 
aliop  thia  is  a  matter  of  eoonomy,  ziot  a6  Wki^ 
to  be  omitted  as  in  a  large  ahop.  ThefitfiBt-TV 
coat  having  stood  24  boors  in  summer,  or  41 
hours  in  wmter,  will  be  ready  for  rubbing  dow^ 
This  is  effected  with  pumice-stone  and  wata 
The  puialce-stone  has  a  ffrain  like  wood,^ 
end  grain  is  the  proper  ruMdng  surface— 4t  tm 
down  the  fiUing-up  quicker,  and  does 
crumble  away  at  risk  of  scoring  the 
^th  little  pieoee  under  the  pressure  of  n 
Plenty  of  clean  water  shonld  be  used,  mtd  i 
puinice*stone  allowed  to  float  in  the  watar^ 
oleanse,  not  laid  on  steps  or  the  floor,  bye* 
to  pick  up  grit  by  contact.  . 

It  is  as  well  t3  remark  on  the  plan  of  em 
painters  who  employ  inoompetent  nien  to  ra 
down,  for  them  to  give  the  fiHing-up  coati 
overcoat  of  lamp-black  and  turpentine  as' 
gcdde  to  the  rubber-down  of  how  mac 
he  is  to  rub  off,  tiiat  is,  all  thia  black  coat,  ai^ 
then  calling  the  job  finished ;  this  is  just  til 
way  bad  workmen  are  made,  and  kept  so;  mori 
over,  the  turpentine  nets  prejudleiikDy  on  tii 
filling  up.  The  hand  of  the  painter,  as  wbB  i 
his  eye,  should  be  used  to  judge  the  Levelnesi  \ 
rubbing  down.  It  does  not  matter  how  mneh  j 
how  little  of  the  fiUing-up  ia  rubbed  throogi 
8o  critical  doea  the  sense  of  touch  of  the  painM 
hand  become,  that  he  testa  the  aoonraoy  of  sd 
face,  and  level,  by  the  hand  being  pa^ed  csii 
fully  over  the  panels  he  has  done  to  try  then 
In  rubbing-down,  a  facing-atone  is  uted  U 
cleaning  and  leveflinff  the  pumioe-etone  umb. 

Washing«-ofl  shoiSd  fouow  immediatski 
the  prooess  of  rubbing  down  goea  on.  and  jWj 
ol  clean  water  and  a  eleaa  waali-JBattewt] 
Bitage  ahould  be  uaed«  or  tt  pittoa;oi  ]|iidd 
oaUoo  rag  wiUd<^eT«n  better  tKaa  waAfc-lssihej 
as  it  doea  not  dog  like  the  laathes'  does,  aadt 
mor^  easily  rinsed  out  and  wmag  dry  for  osi. 

From  the  preceding  remarks,  it  will  be  m4 
^that  fropi  the  commencement  of  a  pie^e  of  wm 
-with  the  priming  coat,  to  the  finish  of.tl 
rubbing  down,  bccupLea  from  seven  to  fbnitsa 
days,  aocordhig  to  me  aeason  of  tfie  y^^ 
dryaaas  of  aHiaosphere,  aad  the  ^mergei^  M  tl 
work;  itaeed  hardly  be  aaid  thattEelo&r 
paint  haa  to  dry  tibe  betCar.  The  aamai^ 
oeasea :  modified,  and  material  made  ap  ^ 
quiokf  drying,  may  be  oaaied  oat  so  aa  ta  eon 
piste  a  lapamng  job  In  twanty-fourhoWf  ;J 
aaewpaaaL  or  boot  side.  Before  eonotodifl 
these  remazkanpon  fiUing-up,  it  cannot  bs  tc 
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f onihlj  nxgad  ihil  while  the  paint  is  laid  on 
capknulyi  ind  all  projeeting  parts  well  ooversd, 
the  insar.aagl^  of  mouldings,  quirks,  and 
oomn  need  hardly,  haye  any  more  than 
a.  ligbfe  ooat  of  the  paint.  It  is  a  common 
pnetioB  of  careless  painters  to  daub  oyer 
the  bodias,  filting  up  the  angles  and 
ooaen^  using  twice  as  mnok  staff  over  these 
nut!  18  i§  needed.  This  is  the  starting  of  de- 
^n  work  which  follows.  What  has  been  put 
ii  the  togiss  and  comers  of  mouldings  has  to  be 
got  oat.  In  the  attempt  to  do  this  the  prominent 
psti  are  cut  through  to  the  wood,  and  jet  the 
ognra  remain  daubed  up.  Time  is  then  wasted 
bokiigat  it,  talking  about  it,  perhaps,  and 
tlaiBAking  a  botch  of  colouring  over  the  bare 
^km,  waiting  for  it  to  diy,  flatting  off,  or 
ydb^  as  is  mostlj  the  case,  it  is  considerod  a 
IB&.  This,  and  the  bare  wood  and  thick 
Me  of  filling-up,  are  painted  with  a  |>repar- 
gf  Mst,  just  as  if  it  was  the  proper  thing  for 
im  paks  of  a  body,  the  most  exposed,  to  be 
Mj  painted,  and  other  parts,  not  exposed;  to 
iMHTe  a  needless  amount  of  paint.  It  may 
htppen,  however,  that  a  joint  willrise,  or  a  screw- 
poat  bulge  a  part  of  the  surface  to  be  painted, 
ud  eioape  the  zu>tiee  of  the  body'*niaker>  in  olean- 
mf(A,  and  if  noticed  by  the  painter  in  priming 
Mr,  illowed  to  pass.  It  oltfan  happens  in  large 
isps  that  workmen  of  one  branch  resent  inter- 
knofis  from  another  abont  trifles,  as  these  would 
WosUed.  When  it  so  happens,  there  is  no 
Iberastive  but  to  mb  through  to  the  wood*  Do 
ilboldljr,  as  follows:— If  Uiere  is  not  time  to 
(imlofer  asain  with  "flUing^np  stuff/'  when 
m  wood  is  dry  (and  it  ought  to  m  dried  quiekly 
HM  to  dry  the  wet  out  ol  the  grain  belore  it 
m  soak  deeply  in),  mb  the  wood  with  a  piece 
li  rtg,  having  on  it  a  mixture  of  three  parts  of 
kuwdoily  two  of  torpentine  and  dryers,  or  sul- 
faiB  of  copper ;  for  a  quart,  as  much  driers  or 
JOlphate  as  will  be  as  large  as  a  wahnnt.  In* 
M,  this  mixture  in  the  hands  of  an  intelligent 
tolBtirie  a  vahi^le  snrfaoe  mixture  or  dressing 
hitop  the  too  ni|>id  absorptioii  by  the  filling  up 
libe  preparing  coat  of  paint  winch  follows  the 
tfbbi&ff^own  process.  This  coat  is  not  pot  on 
lith  a  omahf  bat  mbbed  on  in  a  imall  quantity 
I  a  time  with  a  rasr.  It  has  the  additional 
inefioial  effect  of  kuling  the  dasip  that  may 

Cleft  in  the  filling- up  coat,  after  rubbing- 
wn.  Wheee  a  body  ham  been  rubbed  through 
wfilling-up,  in  parts,  into  the  primary  colour. 
In  dressing,  carefully  rubbed  in,  equalises  the 
tition  of  the  absorbing  surfaces,  and  fayours 
le  lajing  on  of  the  first  preparing  coat  of 
A>iir,  so  as  to  prevent  an  unequal  d^ing  and 
fcking*in  of  following  coats  of  paint,  which 
riU  otherwise  be  manifest  even  through  suc- 
amve  coats  of  paint  and  yami^  by  surface 
piking,  or  mottled  and  cloudy  dimness  of  lustre. 
*We wiU  suppose  the  carriage  and  wheds  to 
me  been  put  through  the  usml  course  erf  three 
^ning  coats  at  the  same  time  as  the  body 
Ibh  its  extra  coats  of  filling- up ;  atd  flaws, 
lleqoal  joints,  surfacep,  and  scrfew-heads 
■we  been  duly  stopped,  filling-up  rubbed 
pvB,  third  ooat  of  priming  gla^a- papered 
%  get  smooth  and  level,  uien  comes  the 
wee   courses    of     preparing     colour.      This 

K^t  is  made  of  white-lead,  linseed-oil,  and 
p-blaok,  just  as  the  priming  colour  was^ 
i*<ept  the  proportions  of  oil  and  turpentine  are 
*Bred  for  preparing  colour,  the  oil  being 
jmuaiahed  bf  one  half  and  the  turpentine 
wttj  doubled  in  quantity.  The  painter's 
•ibject  now  is  to  fill  up  thoroughly  the  absorbent 
pMof  the  filling- up  surface  iituff  with  pse- 
^rifig  colour,  just  as  he  had  done  the  grain  of 
w  wood  wiUi  the  priming  colour  befora  the 
uisg>Dp  was  laid  on.  WImu  much  oil  is  used 
nthe  preparing  colour,  the  filling-up  suriaoe 
]ria  not  absorb  It  at  onee,  as  it  should  do;  it  will 
JjMJply  glazed  orer  and  slowly  and  unequal^ 
wted,  according  to-  the  variable  thickness  of 
«  ooat  of  filling-up,  or  to  the  chance  of  being 
^  on  well  or  badly  by  the  painter  that  does 
»»  part  of  the  work,  which  is  one  of  the  most 
gital  coats  of  paint  that  is  Uid  on.  With  the 
«^  eoat  ol  some  d^cate  glaze  colour,  the  eye 
Jjl  aid  the  painter  in  his  operation ;  but  for 
v»  first  pfepsring  coat  the  experience  of  jndg- 
■«t.,to  which  vision  lends  little  help,  is 
*«Jtial  lor  putting  on  plenty  of  paint,  and 
*«wt  layirtif  it  offletel,  to  that  there  is  not  a 
superamtf ,  and  in  the  rapid  manipulation  and 
^^ul  attention  to  the  absorption  of  colour, 
»*  It  u  laid  off,  so  that  the  saturation  of  the 
&l%.Qp  bsie  it  thoroughly  effected. 


The  fint  coat  of  preparing  oolonr  will  be  di^ 
in  twenty-four  hqnrs,  and  may  be  f aced-off  with 
pumice-atQne.  This  produces  what  is  known  as 
eggshell,  dulness  of  surface,  luid  levelness  of 
parts,  or  fine  glass-paper  may  be  used  for  the 
same  puri>ose ;  though  for  well-done  work  a 
lump  of  oiiap,  eurled  horsehair  will  serve  for  the 
purpose.  To  the  young  hand  it  ma^  help  him 
to  explain  why  it  is  requisite  that  this  first  coat 
of  preparing  colour  must  be  faced -off.  The 
different  degrees  of  absorption  of  t^e  undet 
coat  of  filling-up  produces  an  uneven  surface, 
and  anv  little  "nibs**  or  projections  of  paint, 
unlesslevelled  off,  become  doubled  in  size  by  the 
addition  of  the  next  coat  of  paint.  To  face  off 
the  next  coat  of  paint,  instead  of  the  first, 
would  be  to  mb  through  two  coats  of  paint  in- 
stead of  one  at  some  parts,  and  by  that,  laying 
bare  in  invisible  specks  tiie  filling-up,  which 
ynfidtw^  la|l  to  show  in  some  way  its  effects  on 
the  next  coat,  even  to  the  varnish.  It  may  not 
be  amiss  to  remark  upon  the  liquids  that  form  the 
vehicle,  for  the  flow  of  odour  which  is  when  used, 
in  n  few  hours  to  become  a  dry,  hard-surfaced 
paint.  Linseed-oil  gives  to  almost  any  pigment 
it  may  be  mixed  with,  the  tenacity  of  leather 
when  dry.  Turpentine,  which  also  contains  oil 
as  weU  as  spirit,  does  the  same  to  a  very  slight 
deg^e ;  the  greater  fluidity  of  turpentine,  and 
the  ready  absorption  of  its  spirit  by  any  porous 
matter  it  is  laid  on,  insures  its  penetration  into 
the  fiUing-np,  even  right  through  it  to  the 
priming  colour,  in  places  where,  if  the  priming 
coats  OAve  been  made  with  red- lead,  or  con- 
tained any  hoiled«oil,  or  similar  objectionable 
substances,  an  action  analogous  to  fermentation 
takes  place  which,  reacting  on  the  overlying 
paint,  causes  flaking,  blistering,  cracking,  pin- 
holes, sweating,  dead  or  cloudy  surfaces,  &c.,  to 
show  up  through  the  varnish.  This,  of  which 
we  hear  so  much  complaint  in  American  paint- 
ing, and  note  it  in  tneir  imported  carriages,  is 
almost  unknown  either  in  Britain,  or  with  the 
best  work  on  the  Continent.  Of  course  other 
fluid  vehicles  for  pigments  may  be,  as  they  have 
been,  used ;  but  the  two  named  are  proved  to  be 
the  best  yet  known,  and  the  best  dryers  for 
preparing  eolour  are  sugar  of  lead,  and  sulphate 
of  copper ;  this  Idst  certainly  preferable. 

After  this  long  digression,  intended  to  save 
workmen  from  the  annoyance  of  failure  and  hap- 
hazard processes,  we  now  proceed  to  explain 
that  the  second  and  third  coats  of  preparing 
colour,  if  intended  for  final  colours — as  lake, 
vermilion,  ultra  -  marine,  verdigris  -  green, 
canarv-vellow,  or  lighter  shades  of  colour, 
should  have  the  preparing  colour  made  of 
correspondingly  lighter  shades,  and  also  where 
fflazed-oolours  are  used;  or,  11  it  be  thought 
desirable,  some  of  the  final  colour  may  be  mixed 
with  the  preparing  coats.  These  coats  mi^  be 
"  flatted  — t.e.,  made  dead,  or  of  dull  surface, 
by  pumice-stone  dust  and  water  being  rubbed 
over  them :  this  dull  surface  insuring  the  more 
thorough  cohesioa  of  coat  upon  coat  of  paint. 
Having  followed  up  the  courses  of  painting  as 
far  as  the  finish  of  the  third  preparing  coat, 
duly  flatted  down,  on  all  the  panels  and 
mouldings,  and  on  the  carriage  and  iron  work, 
glass- papered  smooth  and  level,  the  carriage  is 
ready  for  the  ooats  of  final  or  fancy  colours. 

I  will  leave,  for  the  present,  the  description  of 
the  various  pigments,  of  which  these  colours  are 
com^sed,  and  describe  their  mixing  and 
manipulation  by  the  carriage-painter.  The 
fancy  colour  for  the  first  ooat  is  made  bv 
grinding  the  dry  pigment  with  linseed-oil  till 
it  becomes  of  the  consistency  of  cream.  This 
may  be  done  in  a  paint-mill  worked  by  hand  or 
steam,  or  from  an  engine  worked  by  gas,  or  by 
the  ordinary  "  muller  *'  and  paint-stone.  This 
latter  operation  requires  not  only  a  critical 
sense  of  touch  to  know  when  the  paint  is  ground 
fine  enough;  but  the  sense  of  hearing,  as  well 
as  vision,  aids  in  the  perfect  manipulation  of  the 
paints.  As  the  successive  coats  of  paint  already 
laid  on  have  sealed  the  grain  of  the  wood,  and 
levelled  the  surfaoes  of  the  ironwork,  a  small 
quantity  of  fancy  colour  will  cover  a  large 
extent  of  the  surface  of  a  carriage.  Assuming  that 
a  quantity  equal  to  a  gill  measure  of  the  fancy 
coloor  in  oil  has  been  ground  to  the  consistenqy 
of  cream,  it  has  to  be  thinned  by  adding  tur- 
pentine, to  make  it  equal  in  measure  to  three- 
quarters  of  a  pint ;  this  must  be  well  stirred  in  a 
large  paint-pot  with  a  brush,  which  is  repeatedly 
drawn  over  the  edge  of  a  stout-bladed  pallet- 
knife  held  over  the  paint^pot  to  insure  thorough 
mixing.     This,  though  so  thin  and  liquid  a 


paint,  has  a  veritable  body  for  covering  work 
thoroughly ;  but  it  must  be  strained  Uirough  a 
fine  wire  or  g«uze-sieve,  or  a  *<  Stapfer  **  filter. 
It  is  now  thiokenedt^to  its  proper  consistency 
formseby  the  addition  of  about  a  gill  of  the 
best  body- varnish ;  the  purpose  of  this  varnish 
is  not  to  give  lustre,  that  bein^  just  the  reverse 
of  what  is  wanted,  but  to  give  thiclmess  and 
fulness  to  the  paint  in  working,  and  a  hard 
texture  of  surface  when  drr  that  will  bear 
'  *  flatting."  Many  other  fiuid  materials  may  be 
used  instead  of  varnish,  but  none  are  known  to 
serve  the  desired  purpose  so  well.  IxtBiixiog 
this  varnish  with  thin  paint,  it  is  best  to  have 
the  varnish  already  measured  into  a  paint-pot, 
and  to  pour  the  paint  into  it,  stirring  it  with 
the  brush  thoroughly.  In  painting,  there  are 
two  technical  phrases,  "laying- on"  and 
"laying-off"  the  colours— the  latter  phrase 
simply  means  spreading  it,  Le.,  painting.  Thxa 
is  just  the  trained  manipulation  which,  by  its 
effectiveness,  constitutes  the  workman  who 
commands  a  high  wage,  and  a  leading  position 
in  his  craft. 

In  laying^n  the  first  coat  of  the  fancy  colour, 
the  judgment  soon  aids  the  worionan.  It  now 
depends  upon  himself  entirely  if  he  is  to  tuxn 
out  good  or  bad  work ;  that  is,  when  finished, 
with  a  perfectly  level  glassy  surface  of  japan  or, 
varnish,  or  wiUi  a  streaky,  silky,  or  ropy  un- 
evenness  to  mar  his  work.  These  are  not  fre- 
quent faults  in  English  coach-painting.  But 
thev  are  about  the  only  ones  that  are  conspicuous 
with  some  second-rate  work.  They  are  in- 
variably ascribed  to  a  defect  in  the  japan  or 
varnish,  which  is  so  erroneous  a  notum,  that 
we  affirm  that  the  very  worst  japan  or  varnish 
could  not  be  made  to  assume  ropy  or  streaky 
lines  withont  the  mechanical  action  of  the 
brush  and  laving- off  the  previous  coats  of  paint 
had  laid  the  Unes  for  the  flow  of  the  varmsh  to 
follow  into.  In  fact,  the  thantrfacture  of  English 
varnish  and  japan  has  been  brought  to  such 
perfection  that  painters  have  lonff  since  ceased 
to  find  fault  wttn  it  to  excuse  thi&  own  errors. 
Laying-off  colour  on  cazTia|fe-panels  is  to  car- 
riage painting  what  "  stippling  "  is  to  artistic 
colouring  and  finish  of  art  painting.  This  pro- 
cess of  laving-off  colour  marks  the  highest 
mechanical  qualification  of  a  painter ; .  the  accu- 
rate conjunction  of  the  action  of  the  eye  and 
hand  determines  it  simply  by  the  dbobsb  of 
ANOLBfrom  the  surface  at  which  the  brush  is 
held  in  working  the  final  strokes.  If  the  brush 
be  held  too  upriffht,  or  at  a  slight  angle  from 
the  surface,  streaky  or  ropy  lines  on  the  surface 
are  certain.  The  points  of  the  bristles  aot 
mechanically,  and  rake  the  paint  into  Unes  cr 
ridges ;  these  become  enlarged  by  each  subite- 
quent  ooat  of  paint,  and  show  glaringly  in  the 
varnished  or  japanned  coats. 

The  highest  grade  in  the  craft  of  coach - 
making  is  that  of  the  "picker-out,"  as  that 
workman  is  called  who  lays  on  the  relief  lines 
and  ornamentation  to  the  body,  mouldings, 
wheels,  and  carriage  parts.  These  ore  done  in 
one  or  more  colours,  different  to  the  fancy 
colour  of  the  panels  and  under-carriage.  The 
widths  of  the  reliefs  vary  from  lin.  to  l-32in. 
The  wide  lines  are  called  "bands,"  and  are 
mostly  the  width  of  the  body  mouldings,  or  of 
the  carved  headings  of  the  carriage  parts,  if 
from  ^in.  to  ^in.  wide.  The  next  narrower 
lines  are  called  "  stripes,"  and  are  used  mostly 
for  centring  lines,  either  on  the  "  bands "  or 
on  the  fancr  colour.  These  vary  in  width 
from  ^in.  to  }in,  wide. 

{To  be  contiHH0d), 


WATCH -OLEAHnrO   ANP 
SEPAIBIN& 

By  "A  Fellow- WoMXAw." 
{Continued  fr(m  page  166.) 

PIVOTING.— The  top  pivot  of  the  verge  of  ton 
gets  broken,  and  I  tnink  you  will  find  it 
easier  to  repivot  than  fit  a  new  verge. 

First  make  a  hollow  driU  (Figs.  39  and  40). 
This  is  done  by  drilling  a  hole  in  the  end  of  a 
piece  of  steel  wire,  a  little  larger  than  the  body 
of  the  verge,  and  about  1-I6in.  deep,  and  turn 
it  down,  as  shown  in  sketch.  Fig.  39,  so  that 
it  will  cut  away  enough  brass  to  make  room  for 
a  plug,  but  not  to  loosen  balance  on  its  arbor ; 
now  make  an  arbor  of  a  pivot  drill  and  slip  a 
pieoe  of  brass  on  it,  as  shown  Fig.  37 ;  yo«shoald 
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tile  this  arbor  quite  at  small  as  the  body  of 
the  Ter?e,  so  as  to  be  able  to  g«t  a  substantial 
plug.  Now  turn  this  plttj  so  that  it  will 
enter  aboat  }  into  the  hole  made  with  the 
hollow  drill  ^I  forgot  to  mention  that  the  pieoe 
of  the  verge  body  left  in  hy  the  hollow  drill  can 
easily  be  removed  by  trying  to  bend  it);  now 


ef  Fig.  44  np  against  the  root  or  shonlder  of  old 
pinion,  so  that  the  pieoe  of .  plug  left  for  pivot 
rests  in  a  slot  made  for  that  purpose.  Now  take 
pivot  file,  and  with  the  old  stioulder  as  yonr 
guide,  make  pivot  to  size  requited,  and  polish 
as  described  in  previous  number.  Now  remove 
Fig.  44,  and  put  in  Fig.  46,  and  round  off.    It 
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put  plug  baok  01  to  arb)r  and  out  off  as  shown 
in  Fig.  38,  leading  a  little  pieoe  of  arbot 
protruding  at  bottom  to  act  as  a  wedge  to  Uie 
plug  when  ic  is  being  driven  home.  Now  put 
your  verge  on  the  *'  verge  riveting  stake  "  ;  put 
Fi^.  38  in  the  holeand  with  spring  punch.  Fig.  42, 
dnve  the  plug  home ;  keep  working  the  pxmoh 
raund  while  driving— you  will  feel  when  it  is 
home,  and  then  vod  must  le&ve  it  alone,  for  if 
you  drive  after  the  plug  has  reached  the  bottom 
you  will  be  upsfctting  it,  and  your  jeb  will  be 
Hpoiled.  Fig.  4 1  ia  a  section  of  the  plug  after  it 
hM  been  driven;  now  put  it  in  your  calipers, 
and  if  balance  ruus  true  you  can  make  your 
pivot,  but  if  you  find  that  in  driving  the  plug 
It  has  got  a  little  out  of  true,  then  you  must 
make  a  true  male  centre,  put  it  in  the  turns  and 
turn  pivot  true  before  filing. 

Uaing  the  graver  is  got  by  practice.  The 
following  may  help  you :  always  out  above  the 
centre,  keep  your  rest  as  near  your  object  as 
possible ;  cut,  but  don't  tcrape,  Don*t  press  on 
your  graver :  feel  it  cut,  the  same  as  you  would 
a  ditunond ;  wet  the  graver  with  your  tongue 
for  brass,  use  oil  for  steel,  turn  very  steadily, 
and  hold  your  bo  w  lightly ;  use  a  diamond*shaped 
graver,  get  up  your  graver  with  oare.  There  is 
more  practice  required  for  sharping,  or  getting 
up,  your  graver,  than  there  is  to  use  it. 

Fitting  a  u:*  w  pivot  to  a  pinion  is  very  simple ; 
it  only  requires  patiecce,  and  may  be  learnt  in 
an  hour  or  two  by  anyone  who  has  had  any 
experience  with  watches,  supposing  the  bottom 
(pillar  plate)  pivot  is  broken  off.  A  3rd  wheel. 
You  must  drill  a  hole  in  the  centre  of  pinion, 
tit  in  a  steel  plug,  so  as  to  get  a  new  pivot. 
Now  the  foUowiog  is  a  very  simple  plan,  and 
will  turn  out  a  better  job  than  many  of  the 
"pivoting  turns,'*  and  it  is  not  necessary  to 
remove  the  wheel.  &at  two  pieces  of  steel  wire 
that  will  fit  in  your  bench  turns ;  make  one  end 
T>f  one  piece  as  shown  Fig.  43,  the  other  end  as 
Fig.  44.  Take  the  other  piece  of  steel  wire, 
make  one  end  as  Fig.  45,  the  other  end  as  Fig. 
4C.  Now  place  third  wheel  between  the  centres 
(43  and  46),  as  shown  Fig.  47.  A  is  Fig.  43,  B 
is  a  roie  or  head,  taken  from  a  pivot  drill  (the 
hole  is  broached  large  to  fit  pinion)  0  is  pinion, 
D  wheel,  £  in  A,  in  Fig.  45,  F  is  a  piece  ci 
broach,  Fig.  48.  It  does  not  require  any  pre- 
vioaa  centring ;  simply  place  it  as  described 
[Yie  47).  Njw  put  Fig.  48  in  at  the  back  of 
£,  Fig.  47,  and  push  it  Uirough  until  it  touches 
the  Tcot  of  the  pinion.  Now,  while  you  turn 
your  pinion,  yon  must  press  Fig.  48,  which  will 
find  its  own  c«atre,  and  also  make  a  hole  for  the 
plug,  and  the  best  tool  in  the  world  cannot  do 
it  more  trae.  No  v,  haviog  made  your  hole, 
mike  a  plug  out  of  a  pivot-driU  and  drive  it  in  ; 
leave  about  enough  for  pivot.  Now  remove 
Fig.  45,  and  put  Fig.  44  in  its  place  ;  put  face 


is  not  absolutely  necessary  to  round  off,  but  it 
looks  better. 

I  do  not  think  it  is  necessary  to  say  any  more 
about  the  verge  watch.  I  will,  if  requested, 
go  on  with  the  horizontal  escapement,  unless 
some  other  correspondent  would  like  to  take  it 
up,  in  which  case  I  will  stand  over.  I  quite 
agree  with  **  Tempus*'  that  the  best  use  should 
be  made  of  the  space,  which  is  so  generously 
given  us  by  the  Editor.  That  is  one  reason  why 
I  made  mjr  articles  as  short  as  possible.  Hair- 
springs wQI  come  in  bts.  with  the  horizontal 
movement. 

(To  he  continued.) 


APFUCATIOH   OF  OZONISED  OZT- 
OEH  FOR  BLEACHING. 
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N  p.  126  of  the  last  volume  we  gave  an 
_  account  of  the  process,  amongst  others,  of 
preparing  oxygen,  adopted  by  the  firm  of  Brin 
Brothers,  of  Passy.  The  inventors  have  recently 
taken  out  a  patent  in  this  country  for  the  pro- 
duction and  application  of  ozonised  oxygen  for 
bleaching  and  other  purposes,  which  may 
perhaps  be  taken  as  conclusive  evidence  of  tlie 
commercial  success  of  the  barvta  method  of  pre- 
pmng  oxygen.  It  is  well  known  that  ozone 
partakes  of  all  the  properties  of  oxygen,  and  that 
it  possesses  them  in  a  more  active  and  powerful 
degree ;  also  thit  endeavours  have  been  made  a 
long  time  for  the  production  of  ozone.  The 
present  laboratory  process  consists  in  sub- 
mitting oxygen  to  the  action  of  the  electric 
spark,  or  rather  the  efflux  of  a  oontinuous 
current.  The  feeble  production  of  ozone  obtained 
by  this  method  does  not  amount  to  more  than  a 
small  per  cent,  of  oxygen  transformed  into  ozone. 
The  reason  of  the  noo- success  is  that  oxygen  is  a 
bad  conductor  of  electricity  at  ordinary  pressure, 
and  resists  its  absorption  ;  the  electricity 
therefore  escapes  therefrom  to  a  very  large 
extent.  It  is  not  so  with  dilated  oxygen.  As 
the  pressure  diminishes,  its  conductivity  in- 
creases :  and  if  electric  sparks  are  made  to  pass 
into  a  glass  tube  in  communication  with  an 
oxygen  reservoir  it  will  be  seen  that  the  sparks 
become  elongated  and  more  powerful  when  the 
density  of  the  oxygen  is  diminished ;  when  this 
density  falls  to  one-tenth,  one-fifteenth,  or  one- 
twentieth  of  that  of  the  atmosphere,  the  length 
of  the  sparks,  which  was  oiiginally  re- 
spectively about  three -eighths,  three-fourths, 
and  one  and  one-eighth  inohes,  increases 
rapidly  to  19,  28,  and  38in.  In  this  state 
the  fiuid  is  more  quickly  and  completely 
electrified.  In  the  manufacture  of  oxygen, 
according  to  the  patent  of  the  Messrs.  Brin 
(1 880,  No.J  1416),  the  oxygen  is  drawn  from  a 
retort  containing  barytes  under  a  pressure  of 


about  one-twelfth  to  one-twentieth  atmospbcn. 
It  is  under  these  conditions  that  the  inventon 
have  observed  the  aforesaid  phenomena  of 
sensitiveness  as  regards  eleotrifioatibn,  and  have 
been  enabled  thorou^  hly  to  investigate  this  state. 
According  to  the  present  invention  odd  oxygen 
is  attenuated  to  a  density  about,  at,  or  bebw  a 
column  of  4in.  of  mercury  In  this  itats  the 
oxygen  is  passed  through  a  circuit  of  elsotzioity, 
which  it  closes,  the  current  being  in  Vba  iamA 
sparks  or  continuous  efflux.  The  oxygen  may 
be  made  to  enter  a  vacuous  ves*el,  when  it  ex 
pands  as  required,  and  is  exposed  to  theafotenid 
electrioal  action.  The  oxygen  is  by  preference, 
by  an  ordinary  suction  pump,  or  by  a  jet  pomp, 
or  by  any  other  suititble  exhausting  apparatm, 
made  to  pasn  through  a  cooling  appanfog 
having,  for  instance,  a  coil  far  the  oxygen  nd 
a  oontinuous  driml  .tion  of  oold  water  aronnd  the 
same ;  it  is  then  passed  through  the  osodng 
app>«ratus  in  an  attenuated  conditioa.  lite 
ozonising  apparatus  may  be  arranged  as  avenel 
ooHtnining  acidulated  water,  andhiaving  aMnec 
or  system  of  tubular  or  other  pasaagei  or 
chambers  arranged  with  ootresponding  intenor 
or  intermediate  tubular  or  other  passages  to- 
taining  aoidulatad  water.  One  pole  of  the  batterj 
or  other  souroe  of  eleotrioity  ia  oonneotsd  to  the 
water  in  the  latter  passages,  and  the  oppoiite 
pole  to  the  ou^er  acidulated  water,  uid  the 
oxygen  passing  between  them  oloaes  the  eiroait 
and  becomes  electrified,  that  is,  ozonised,  mon 
or  less  as  desired  or  required.  The  ozoniNd 
oxygen  thus  prepared—in  the  specification  (No. 
3728,  1881)  the  patentees  show  suitable  pUnt- 
is  of  oonsiderable  use  for  many  purposes  in  the 
arts,  as  it  exercises  a  very  powerful  blsaoluBg 
effect  on  organic  and  other  soluble  and  in* 
soluble  sub^anoes  In  a  very  short  time  :  for 
instanoe  linen,  cotton,  jute,  fto.,  sacchazine 
liquids  of  all  kinds,  oils,  Ac.  The  prooeee  (rf 
preparing  the  oxygen  was  so  fully  cesorib^  it 
the  place  dted  that  we  need  not  recapitulate ;  it 
must  suffice  to  say  that,  made  on  the  lar^e  scale, 
its  cost  is  said  to  be  not  more  than  4s.  per  1,000 
cubic  feet,  to  which  of  course  must  be  added 
the  expenses  of  the  processes  above  deaoribsdto 
arrive  at  the  cost  of  the  ozonised  oxygen. 


LUBRICATIHG  BEARIHOS.* 

IT  is  impossible  for  a  bearing  to  nm  oool  until  fts 
high  places  are  reduced,  so  that  there  inflla 
a  uniform  film  of  unguent  between  the  two  snifMM^ 
It  is  a  custom  for  purchasing  agents,  and  in  aoni 
cases   for   practical   men,   when  ordeiing  oil,  % 
mention  simply  *'  lubricating  oil,'*  without spedt' 
ing  the  kind  of  bearings  for  which  it  is  to  be  qmI 
The  latter  is  a  very  essential  point.    Freqnflot^ 
when  the  oil  is  received,  it  is  found  to  gire  p« 
satisfaotion,  and  some  of  the  bearings  are  M 
to  run  hot.     Under  these  droumstanoei,  the  c 
is  genenllv  charged  with  the  fault,  when,  in  reali^ 
the  fault  has  been  in  giving  the  order.   A  goi 
lubricant  for  small,  dose  fitting,  fast-nmnmgbci 
ings  must  be  of  a  very  fine  quali^,  and  hare 
light  body  in  order  to  diitribute  itself  between  tl 
ctose-fittmg  surfaces.    Such  a  lubricant  is  eatird 
unfit  for  large  bearings,  where  more  body  i*  ^ 
quired  to  cany  the  heavy  wei^^ht  which  is  piad 

rn  them.  It  is  the  practice  in  most  ahops  to  H 
same  kind  of  lubricating  oil  for  all  the  machine^ 
which,  when  properly  considered,  is  both  unreawi 
able  and  extravagant,  for  the  reason  that  a  beur' 
when  imperfectly  lubricated,  is  worn  away  mi 
faster  it  than  would  otherwise  be,  and  on  ' 
machinery  the  lost  motion  in  the  bearings  re^i 
frequent  attention. 

Experiments  are  constantly  being  made  wit^ 
view  of  producing  a  cheaper  lubncant  thas  ' 
best  ofls  now  known,  and  which  shidl  pp**" 
their  desirable  qualities  as  lubricators.  For  ^} 
ahafting  the  journals  are  general!]^  lubricated  «< 
by  means  of  oil  boxes  or  cavities  in  the  upper  i 
of  ttie  cap  of  the  journal,  so  that  tallow,  gi«tf^ 
or  other  lubricant  may  be  placed  thereis.  1^^  * 
way  waste  fiU  the  oU-box  with  taUow,  leatraje 
amaU  space  for  oil ;  and,  in  case  the  box  v»^ 
heat,  the  tallow  would  meat  and  nm  downorer* 
journal. 

I  remember  seme  yean  ago  in  a  milL  there 
a  wall'  box  supporting  a  five-inch  shaft  « 
would  get  hot  and  remain  so  in  spits  of  sU 
efforts  made  to  cool  it,  OU,  snlphor  wd  taUji 
water,  were  each  used  in  great  abondanoe, 
still  the  journal  refused  to  surrender.  FitiaUr, 
night  I  raised  the  shaft  and  removed  the  eos; 
tion  boxy  and  had  it  carefuUy  cleaned.  The  ■ 
having  sJso  been  deaned,  a  very  light  film  or 
bUck  was  appUed  to  the  shaft,  after  whiob^ 
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wii  gently  rubbed  oyer  it  This  t«et  revealed  the 
(•ottbet  the  beating  was  all  rjght  so  far  aa  fitting 
wai  eoDoemed,  but  tbe  Borfacea  of  both  the  shaft 
iod  box  were  rough,  and  the  ekin  of  the  metal  dfa- 


The  load  upon  the  bearing  being  heavr, 
it  wai  rare  to  heat.  I  obtained  some  pure  flake 
mahita,  and  having  melted  a  pot  of  pure  tallow, 
I  f&ned  in  a  liberal  doee  of  the  graphite.  The  box 
kaflag  been  replaced,  both  beaxinf^  surf  aces  were 
oorersd  with  the  mixture  of  graphite  and  tallow, 
sDd  the  shaft  lowered  to  its  place.  In  the  momins 
whm  the  machinery  was  started  the  box  warmed 
ap  to  about  a  blood  heat  and  remained  so  for 
wfenl  hours,  after  which  it  cooled  down  and  gave 
no  more  trouble.  In  a  few  days  it  was  examined, 
wbea  the  surfaces  were  found  polished  like  a  look- 
ing glass.  The  graphite  had  become  imbedded  in 
the  Mree  of  the  metal  and  formed  a  yery  fine 
wssxmg  surface  which  ran  with  very  little  friction. 
1  hate  since  made  uee  of  this  mixture  for  coolly 
heavy  joumala  and  have  al  waya  found  it  sucoessf uT. 
I  have  also  used  graphite  mixed  with  oil  for 
Inbrioatmg  purpoaes,  but  have  experienced 
dffieulty  from  the  graphite  separating  from  the  oil. 
I  understand,  however,  that  auite  reoent  experi- 
ments have  resulted  in  a  chemical  combination  of 
oil  with  pure  graphite,  so  perfectly  that  they  fail  to 
leparate  after  atanding  quietly  in  a   veesel  for 


In  nsing  oil  for  lubricating  a  line  shaft  I  prefer 
to  use  automatic  oil  oupt,  except  in  cases  where 
nlf-oiliag  boxes  are  used.  I  believe  the  latter 
plan  to  be  the  most  economical.  The  boxee  should 
have  wipers  so  aa  to  exclude  every  particle  of  dust 
which  mingles  with  the  lubricant  and  scratches 
the  surfaces  of  the  journals.  The  great  cause  of 
the  journal  bearings  upon  railway  cars  bemg  worn 
awa^  is  the  fact  that  dust  is  freely  admitted  to  the 
beazmgs,  mixes  witii  the  oil  and  destroys  the 
jounai.  1  have  known  absolutely  tight  boxes  to 
nui  until  the  wheels  had  to  be  renew^  simply  by 
the  addition  of  a  little  pure  oil  occasionally. 

With  autoouitio  oil  cups  I  have  known  journals 
to  run  with  from  35  to  40  drops  of  oU  per  week, 
sad  have  all  the  lubrication  required.  In  many 
shops  a  **  doner  "  is  required  to  oil  up  the  shafting 
every  other  day,  and,  as  a  rule,  each  time  he  oils 
up  move  tfaan  as  mueh  oil  is  wasted  aa  would  be 
nquiied  to  run  a  nnrnth.  The  best  oil  judicioualy 
oied  will  m.  avery  -ease  prove  the  cheapest  and  most 
eennomioai  in  the  end. 


BECENT  IMPBOVEMEHTS  IB   THE 
MECHANICAL  ARTS  * 

A  NOVEL  invention^  which  has  for  its  object 
the  automatic  settmg  out  ol  the  packing  rings 
ot  a  piaton-head  within  the  cylinder,  has  been  de- 
rised  by  the  ^Caster  Mechanic  of  the  Pennsylvania 
HJBi,  Co.,  and  will  be  adopted  by  that  company  for 
Qie  on  their  iooomotivea.  The  improvement  «on- 
lists  of  a  solid  piston-head  suitably  cored  out  for 
^  reoeption  of  the  packing  rings  amd  their 
aotuating  levers,  as  also  for  the  two  adjustable 
bolts  which  centre  the  piston  and  provide  the  bear- 
ings againat  which  the  weight  of  the  piston  exerts 
itself  to  set  the  packing  out  automatically.  The 
two  operating  levers  are  each  fulciumed  in  a  block 
resting  on  the  packing  rings  at  the  bottom  of  the 
piitoa  4md  extend,  one  on  each  side^.  into  the  upper 
eiieumf  erenoe  of  the  head,  where  they  rest  against 
other  blocks  having  their  bearings  on  the  packing 
rings  and  oonatltating  the  resistance  of  the  levers. 
The  power  is  applied  through  the  two  threaded 
bolts  referred  to  and  which  work  adjustably  in 
lerew  bearinga  in  the  solid  head.  These  bolts  are 
each  arranged  on  an  angle  of  30^.  Thus,  it  will  be 
lesn  that  tha  whole  weight  of  the  piston  rests  upon 
these  two  bolta,  which,  in  turn,  bear  respectively 
sgainst  their  levers,  whose  fulorums  are  in  tfaie 
bottom  of  the  platon  and  whose  resistances  or 
operating  ends  are  in  the  upper  part  of  the  piston, 
wberel^  the  weight  of  the  same  is  utiliaed, 
through  said  levers,  to  bear  directly  against  the 

rBT  circumference  of  the  packing  rings  to  expand 
lame  in  the  upper  part  of  the  cylinder. 
A,  recent  improvement,  tending  to  increased 
nfety  in  railroad  travel,  con&ists  of  a  frangible 
tube  projecting  from  the  cab  of  a  locomotive  and 
eommnnirating  with  the  brake-pipe  of  the  Eames 
or  Westinghouse  system  of  air-brake  apparatus. 
A  swftoh,  drawbridge^  ^.,  have  wires  or  ropes 
Attadied  to  them  wnich  lead  to  semaphore  arms 
ttnaged  at  a  distant  point  on  each  side  of  the 
iwiteh  or  draw.  These  semaphore  arms  are  so 
Aoan^cd  that  when  a  switch  is  misplaced  the  a.ms 
vUl  he  across  the  path  of  the  frangible  tube  on  the 
locomotive,  whereby  said  tube  wiU  be  shattered 
ud  the  brakes  instantaneously  applied.  In  the 
Etmea  improved  system^  a  constant  vacuum  is 
mtintsined  in  the  brake-pipes,  the  brakes  being  set 
^.hy  the  destruction  of  the  vacuum,  which  has  the 
effect  of  opening  up  the  vacuum  power  of  auxiliary 
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reservoirs  located  under  each  car }  thus,  it  will  be 
observed  that  the  breaking  of  this  frangible  tube 
will  destroy  the  vacuum  in  the  brake-pipe.  In  like 
manner,  in  the  Westinghouse  system,  a  continuous 
pressure  of  air  is  kept  up  in  the  main  brake-pipe, 
the  reduction  of  wnich  opens  up  secondary  reser- 
voirs under  each  car,  whidi  operates  the  pistons  of 
the  brake  apparatus. 

A  late  invention  provides  means  for  extinguishing 
fires  in  the  stoves  of  passenger  cars  should  they,  by 
any  accident,  upeet.  For  this  purpose  an  elongated 
water  reservoir  is  suspended  slong  the  side  of  the 
car.  Cords,  attached  to  the  stove  and  to  valves 
which  normally  close  outlets  in  the  reservoir,  serve 
to  operate  s^d  valves  when  the  stove  is  upset,  and 
allow  the  water,  through  a  perforated  distributor, 
to  flow  into  the  fire. 

A  new  staple  of  manufacture  oonsuts  of  the  fibre 
of  the  stalks  of  cotton  plants.  The  stalk  is  dis- 
integrated and  tiie  fibre  separated  from  the  rest  of 
the  stalk,  preserved  and  prepared  according  to  the 
following  method  :  First  separating  the  fibre  from 
the  stalk  by  passing  through  rollers  or  by  retting, 
then  drying,  then  scutching  or  breaking,  and  then 
carding  or  hackling  the  same,  thus  produmng  a 
staple  of  the  fibre  alone.  It  is  proposed  to  manu- 
facture from  this  staple  woven  fabrics  by  Riinning 
it  and  converting  it  into  twine,  cordage  and  yams, 
wadding,  packing,  calking,  and  paper. 


ELEMEHTABT   LESSOHS    IH    DET* 

PLATE  PHOTOGRAPHY- Vin.« 

Third  Lesson  in  Development. 

r  considering  the  subject  of  expoeure  in  a  former 
lesson,  we  assumed  that  oorrect  exposure  is  a 
fixed  point,  and  that  any  deviation  from  it  would 
give  imperfect  results.  This  is  not  the  case,  how- 
ever, for  there  is  a  certain  *' latitude,"  which  is  due 
to  two  causes :  first,  a  certain  latitude  of  effect  is 
permissible.  Thus,  if  the  plate  be  a  little  under- 
exposed, there  will  be  somewhat  less  detail  in  the 
resulting  picture  than  is  visible  to  the  eye,  but  this 
need  not  spoil  the  effect.  Again,  if  the  plate  be 
somewhat  over-exposed,  the  effect  will  be  a  slight 
fog  or  want  of  traiisparency  in  the  shadows  of  the 
negative ;  but  the  only  result  of  this  will  be  that 
what  is  called  a  ** slow  printing  negative'*  will  be 
produced.  The  latitude  m  effect  is  not  great,  how- 
ever. It  may  be  said  that  if  two  seconds  be  the 
best  exposure,  anything  between  one  and  a-half 
and  four  seconds  will  give  g^ood  results.  We  have, 
however,  a  second  method  of  gaining  latitude,  and 
this  is  by  means  of  the  treatment  with  tha  develop- 
ing solutions.  Thus,  simply  by  leaving  the  plate 
for  a  longer  or  shorter  time  in  the  de^oper,  we 
can  compensate  to  a  certain  extent  for  under  or 
over-exposure.  It  is,  however,  by  varying  the  pro- 
portions of  the  ingredients  of  the  alkaline  developer 
that  we  gain  the  g^reateat  latitude.  We  must 
enumerate  the  ohemicala  used  in  this  developer, 
and  try  to  make  dear  what  are  the  properties  of 


The  essentials  are  as  follows ;  First,  pyro^allic 
add,  or  more  properly,  pyrogallol ;  second,  liquor 
of  ammonia,  or  occasionally  some  other  alkali ; 
third,  a  soluble  bromide,  usually  bromide  of 
ammonium  or  of  potassium.  The  pyro.  is  the  true 
devdoper,  and  acts  very  energetioally  when  rendered 
alkaline.  The  stronger  the  devdoper  is  in  pyro., 
the  denser  will  be  the  negative ;  but  the  effect  of 
increasing  the  pyro.  is  to  **  restrain  "  development 
—that  is,  to  make  it  take  a  longer  time,  and  to  pre- 
vent a  certain  amount  of  detail  from  appearing. 
The  ammonia  is  used  to  render  the  developer 
alkaline,  and  the  greater  the  quantity  in  the  solution 
the  more  energetic  the  action.  The  effect  of 
increasing  the  ammonia  is  to  shorten  greatly  the 
time  of  devdopment.  to  increase  to  a  slight  extent 
the  amount  of  detail,  and  to  increase  the  dendty. 
A  point  is  reached,  however,  where  the  action  is  so 
energetio  as  to  reduce  or  blacken  even  those  parts 
of  the  plate  which  have  not  been  acted  on  by  light, 
and  fog  is  the  result.  Some  plates  will  stand  much 
more  ammonia  than  others.  The  use  of  the  bromide 
is  to  retard  devdopment^to  make  it  dower,  so 
that  it  may  be  more  under  controL  Without  it  the 
development  is  very  rapid,  and  unless  the  quantity 
of  ammonia  be  very  small,  it  is  difficult  to  avuid 
fog.  The  result  of  increasing  the  bromide  is  to 
make  the  devdoper  much  slower,  to  keep  back  a 
little  of  the  detail,  and  to  increase  ultimate  density 
greatly. 

A  little  consideration  of  what  we  have  said  will 
show  that  by  varying  the  proportions  of  the  con- 
stituents we  have  enumerated  we  have  the  power 
of  greatly  modifying  the  resulting  negative, -•^nd 
have  a  power  of  compensating  to  a  great  extent  for 
error  in  exposure.  This  is  espedaUy  the  case  for 
over-exposure.  It  is  true  that  m  the  case  of  under, 
exposure  we  can  correct  to  a  certain  extent  by  using 
an  increased  quantity  of  ammonia;  but  the  fog 
point  is  soon  reached,  and  thus  it  is  only  to  a  smaU 
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extent  that  we  canooirectin  this  direction.  In  the 
case  of  over-exposure,  however,  it  is  different. 
Either  OTro.  or  oromide  may  be  increased  indefi- 
nitdy.  The  latter  is  the  best  to  increase,  as  it  is  the 
cheaper.  By  Uurgely  increasing  the  quantity  of 
bromide  the  development  ia  rendered  dow  as  regards 
the  appearance  of  detail,  but  less  so  as  regards  the 
increase  of  density.  It  is  thus  posdble  to  stop  the 
process  in  the  case  of  an  over-exposed  plate  before 
uie  shadows  veil  over,  and  yet  to  have  a  suffid- 
entiy  dense  negative. 

We  have  sam  that  it  is  right,  in  usinff  any  par- 
ticular make  of  plates,  to  use  the  developer  given 
in  the  *<  instructions :  *'  but  it  is  by  no  means 
ufcessary  to  mix  the  "  stock  solutions"  exactly  as 
directed. 

We  recommend  that  the  solutions  be  mixed  m  the 
following  manner :  —  Dissolve  quarter  of  an  ounce 
of  citric  add  io  eight  ounces  of  water.  Add  this  to 
one  ounce  of  pyr**.  Make  the  whole  up  to  ten 
ounces,  and  label  '*  Pyro  solution." 

Take  once  ounce  of  bromide  of  ammonia  and 
make  up  with  water  to  ten  ounces.  Labd,  "Ten 
per  cent,  bromide  solution."  Take  one  oxince 
ammonia,  strength  80,  or  two  ounces  of  the 
ammonia  diluted  with  an  equal  amount  of  water  as 
recommended  before,  and  make  up  with  water  to 
ten  ounces.  Labd  **  Ammonia  10  per  cent,  solu- 
tion." 

There  is  no  developer  which  is  suitable  for  all 
subjects.  Those  given  in  instructions  can  only  be 
taken  as  typical.  If  the  photographer  ^expects  to 
excel,  he  must  vary  hie  devdoper  to  suit  ms  sub- 
ject. Thus,  when  the  contrasts  are  very  strong— 
say  in  the  case  of  an  interior  vrith  white  columns 
and  deep  shadows— he  must  reduce  the  amount  of 
pyro,  or  he  will  have  a  negative  giving  a  "chalky" 
print.  If  the  contrasts  are  naturally  weak,  as  is 
sometimes  the  case  in  open  landscape,  he  must  in- 
crease the  quantity  of  aU  the  Increments,  but  sped- 
qlly  of  the  pyro  and  bromide.  If  he  knows  that  he 
has  under-exposed,  he  must  increase  the  ammonia. 
If  he  knows  that  he  has  over-exposed,  he  must  in- 
crease the  bromide. 

The  following  we  have  found  to  be  a  good 
devdoper  for  general  purposes  :— 

Pyro from  1  to  2  grains 

Ammonia ..•    3  minim>< 

Bromide     U  g»Mi 

To  each  ouoce  of  devdoper. 

This  is  a  more  restrained  devdoper  than  is 
usually  recommended.  We  find,  however,  that 
the  increase  of  the  bromide  beyona  that  commonly 
used  does  not  necesdtate  an  appreciable  increase 
in  exposure,  whilst  it  sives  a  better  quality  of  nega- 
tive, and  permits  of  a  considerable  latitude  in 
exposcure  simply  by  allowing  the  plate  to  be  a 
longer  or  shorter  time  in  the  devdoper. 

We  shall  now  tell  how  the  best  result  can  be  got 
from  a  plate  when  t^ere  is  uncertiunty  as  to 
whether  or  not  it  has  had  the  correct  exposure. 

A  developer  made  as  follows  should  be  flowed 
over  the  plate :~ 

Pyro 1  to  2  grains  according  to  subject 

Ammonia ,    2  m^'^'Wi 

Bromide • 1|  minims 

To  each  ounoe  of  developer. 

This  is  a  very  dow  developer,  and  even  if  the 
plate  be  much  over-exposed  the  image  will  not 
appear  for  some  time.  A  little  experiment  will 
enable  the  photographer  to  know  wh^er  the  plate 
has  been  over -expoeed,  correctly  exposed,  or  under- 
exposed by '  the  length  of  ome  which  dapses 
between  the  time  of  pouring  on  tha  devdoper  and 
the  appearanoeof  the  una^^.  If  the  exposure  appear 
to  be  correct,  let  one  minim  of  ammonia  be  added 
to  bring  the  strength  up  to  that  recommended.  If 
it  appear  to  be  over-exposed,  let  development  pro- 


ceed, or  even  add  more  bromide.  If  tlie  image  be 
very  lonf  of  appearing,  showing  that  tiiere  has 
been  under-exposure,  ammonia  may  be  added  to 


any  amount  short  of  that  which  wiU  produce  fog. 
Qood  plates  should  stand  ten  minims  of  «^mtmmU 
with  one  and  a-half  grains  of  bromide.  The  greater 
the  quantity  of  bromide,  the  hagfix  the  amount  of 
ammonia  that  may  be  used ;  but  the  quantity  of 
ammonia  permisdble  is  not  proportionate  to  the 
bromide  used.  Doubling  the  quanti^  of  bromide 
will  not  permit  double  the  quantity  of  ammonia 
to  be  added.  With  the  ferrous  oxalate  devdoper, 
under-exposure  and  over-exposure  may  be  corrected 
to  a  oertadn  extent,but  not  so  greatly  as  with  the 
alkaline  devdoper.  The  developer  may  be  acderated 
by  the  addition  of  any  quantity  up  to  ten  minims 
of  a  1  per  cent,  solution  of  hyposulphite  of  soda  to 
each  ounce  of  devdoper,  or  retarded  by  the  increase 
of  bromide.  It  is  commonly  said  that  there  is 
difficulty  with  gelatine  plates  in  getting  a  suffici- 
ently dense  image.  Sucn  a  difficulty  results  from 
inoranoeof  the  prindples  of  devdopment.  The 
secret  of  getting  ^*  plucky  "  negatives  lies  in  using 
in  alkaline  developer  strong  in  all  the  constituent^ 
but  specially  so  in  bromide,  and,  if  necessary, 
givine  a  slightly  longer  exposure  than  might  other- 
wise be  thouffht  necessary.  The  real  difficulty  lies 
in  judging  when  the  density  is  suffident* 
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VTILISATIOir  OF    TIDAL  EHEBCKT. 

4T  ft  meeting  of  the  Society  of  Eagineen,  held 
on  Mcmdaf  erenlng  last,  a  papto  wairead  on 
he  mUisaUon  of  Tidal  Energy,'^  by  Mr.  Arthur 
Oatfii.  The  author  commenced  oy  stating  that  the 
jrooent  advance  in  the  application  of  ^eotrioity  to 
the  storage  and  transmission  of  mechanical  power 
has  caused  atteution  to  be  directed  to  ecooomiBing 
our  coal,  by  the  employment  of  some  of  the  inex- 
haustible sources  of  jpower,  amongst  which  the  tidjB 

.  takes  the  first  rank  in  this  ooun&y.  After  giving 
a  table  showing  the  power  and  value  of  the  energy 
derivable  from  the  rise  and  fall  of  tides,  and  ex- 
pluning  how  they  can  be  calculated,  the  means 
which  could  be  employed  in  utilising  the  energy 
were  stated  to  be  almost  innumerable.  Of  these, 
the  tidal  d&m  La  by  far  the  most  important,  there- 
fore the  rest  of  the  paper  was  devoted  to  tne  con- 
sideration of  it,  illustrated  by  drawings  showing 
the  nature  oi  the  proposed  aun.  It  would  have 
to  be  constructed  across  an  inlet,  or  in  any  position 

.  where  it  would  inclose  a  portion  of  the  sea,  and 
would  he  proTJdtNi  with  machinery  to  utilise  the 
f sU  of  tho  watcir  mto,  and  out  of,  the  indosure, 
aCQi  the  ti mitt  of  lii^L  nod  low  water  respectively. 
ThQ  difiicattii^  tn^imi^cUd  with  this  way  of  utilising, 
2Uid  tho  ixLoani  of  overuomiug  then^  were  then 
dealt  witb,  aod  tLij  v^rbus  purposes  for  Which  the 
un^rg}^  could  h^  ut^  touched  upon.  After  de- 
Etmbmg  th^  prtuoipal  modifications  of  th^  tidal 
dajG,  and  the  probable  l^ff6ct  it  would  have  on  the 
c;utf  eDt«  ka^l  fi^a-bed  iu  its  neighbourhood,  some  of 
iU  ati-ucluriil  dutLiiU  \\'4i^tK)  considered,  and  the  modQ 
oi  coiintrucUug  Ui^t  d&«H  of  dam  iUuBtrated,  de- 
ism be^j.  Tht>  itathor  eonduded  by  stating  the 
fdiyiical  anil  ocoi^omlc  conditions  necessary  to 
rendor  tt  ^'  '  -  i-  >  ivjtks  an  engineering  and  a 
fiaouvidl  ^Uv«.wv,  «^»a  ojEprdssed  a  belief  that  in  the 
future  the  design  and  oonstruotion  of  such  works 
will  form  an  Important  branch  of  civil  engineering, 
and  a  remunerative  field  of  investment  to  the 
capitalist. 


SCIENTIFIC  SOCIETIES. 


EOTAL   HICEOSCOPICAL    SOCIETY. 

The  PrealdeAt'a  Address.* 

AFTER  reading  a  number  of  obituary  notices 
relating  to  Fellows  of  the  Society,  the 
President  referred  to  the  report  of  the  Council,  as 
to  the  general  prosperity  of  the  Society,  and  then 
said:—     • 

In  i^  previous  year,  so  far  as  I  can  gather  from 
a  reference  to  the  printed  records  of  ttie  Society » 
has  80  much  light  been  thrown  upon  subjects 
whidi  are  of  the  first  importance  in  microscopy. 

I  propose,  then,  briefly  to  recall  the  evidences  of 
progress  in  this  part  of  our  science,  which  Uie  past 
year  affords. 

The  Abbe  Theory  of  Kloroscoslcal  Vision. 

A^  a  notable  feature  may  be  mentioned  the 
greatly  increased  interest  which  has  been  awakened 
in  tho  important  contribution  to  the  theory  of  the 
mlcro3cope,  originated  by  our  illustrious  Fellow, 
Professor  Abbe.  Although  those  views  are  now 
savAtal  years  old,  and  were  brought  before  the 
Saoiety  so  long  ago  as  1877  by  our  &en  Treasurer, 
Mr.  J.  W.  Kt^tnson,  the  recognition  of  the 
oxtraordinary  nature  of  the  exi>eriments  was  until 
lately  confined  to  a  very  small  drole.  Both  in  this 
ooontry,  and  in  Germany  and  America,  however, 
the  past  year  has  seen  a  great  extension  in  the 
number  of  these  who  have  followed  these  experi- 
ments, and  who  have  appreotated  the  important 
bearing  which  thev  have  on  microscopical  vision. 

I  have  used  the  term  '*  extraordinary  "  because  I 
think  that  everyone  who  has  seen  tiiese  experi- 
ments will  readily  agree  that  it  is  extraordinary, 
xneve^  sense  of  the  word,  to  find,  tiiat  merely  by 
oxoluding  a  greater  or  less  number  of  the  **  dif- 
fraetion  ^  images  found  at  the  back  of  the  objec- 
tive, a  great  variety  of  entirely  different  appear- 
ances are  presented  by  one  and  the  same  object — 
lines  at  a  known  distance  apart  doubled  and  quad- 
rupled—or that  objects  in  reality  quite  unlike  can 
be  made  to  seem  identical— muln- sided  figures 
giving  images  of  squares.  In  diort,  the  same 
objects  may  appear  to  be  differ mtt  in  structure  and 
•iijtnent  objects  may  seem  to  be  identical^  entirely 
according  as  their  diffraction  images  are  made  dis- 
similar or  similar  by  artificial  appliances  between 
the  objective  and  eyepiece.  The  appearanoe  of 
pirticular  structure  can  even  be  **  predicted  "  by 
the  mathematician,  before  it  has  been  actually 
se«u  by  the  microscoplst. 

The  result  of  these  experiments  is  to  show  that  a 
distinction  must  be  drawn  between  the  Tision  of 
mmute  objects  and  what  may  be  termed,  for  this 
purpose,  '* coarse*^  objects— t.^.,  those  which  are 
c^tiiiiderable  multiples  of  the  wave-lengths. 
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The  latter  are  imaged  by  the  microaoope,  sub* 
stantially  in  the  same  way  as  by  the  camera  or  the 
telescope,  and  their  images  correspond  point  for 
point  with  the  object.  We  are,  therefore,  able  to 
draw  the  same  inferences  as  to  the  aotoal  nature 
of  such  objects,  as  in  the  case  of  ordinary  vision. 

Minute  objects,  or  parts  of  objects,  only  a  few 
multiples  of  the  wave-lengths,  are,  however, 
imagined  in  an  entirely  different  way— vis.,  by  the 
diffracted  rays  produced  by  the  action  of  the 
minute  structure.  If  aU  the  diffracted  rays  from 
the  object  are  reunited  and  reach  the  eye,  an  image 
of  the  real  structure  is  obtained.  If  tome  only  of 
the  rays  are  transmitted,  the  image  is  no  longer 
necessarily  a  true  representation  of  the  object,  and 
the  smaller  the  adnutted  portion  the  more  incom- 
plete and  dissimilar  the  image.  Now,  as  the 
objects  become  more  and  mora  minute,  the  dif- 
fracted rays  are  mora  widely  spread,  and  fewer  of 
them  can  be  admitted  by  an, objective  even  of 
largest  aperture.  The  visible  indications  of  struc- . 
tora  in  such  images  ara  not  theref ora  necessarily 
conformable  to  the  actual  natura  of  the  object 
under  examination,  and  the  only  inference  mat 
we  ace  entitied  to  draw  from  the  image  as  pra- 
sented  to  our  eye»  is  the  presence,  in  tite  ebtject, 
of  some  oi  the  many  different  stmolural  pecu« 
liayitiee  which  ara  capable  of  producing  the 
diffraction  phenomena  observed  in  the  particular 
case. 

Our  veteran  microscopist,  Dr.  Cazpeater,  C.B., 
has  embodied,  in  the  edition  of  his  vridely-known 
work  published  during  1881,  a  statement  of  the 
leading  points  ol  the  diffraction  theory,  vdiioh  is 
valuable  as  containing  the  results  of  his  own 
matured  views  on  the  subject.  He  says  (p.  187), 
*'This  doctrine,  ori^nally  based  on  elaborate 
theoratical  investigations  in  connection  with  the 
undulatory  theory  of  light,  has  been  so  fully  1)00110 
out  by  experimental  inquiries  instituted  to  test  it, 
and  IS  in  such  complete  harmony  with  the  most 
certain  experiences  of  microscopists,  that  its  truth 
scarcely  admits  of  a  doubt." 

There  are  one  or  two  points  that  requira  to  be 
kept  prominently  in  mind  in  ragard  to  the  diffrac- 
tion phenomena  in  question ;  1st,  that  they  are  not 
to  be  confounded  with  the  so-called  **  diffraction 
band  *'  observed  round  the  outlines  of  objects  illu- 
minated by  oblique  lieht,  nor  with  the  *'  diffrac- 
tion" rings  displayed  by  brilliantiv-illnmuiated 
globules ;  2nd,  that  they  are  not  confined  to  trans- 
parent objects  illuminated  by  transmitted  light, 
but  are  also  produced  hj  opaque  objects ;  and  3rd, 
that  .they  are  not  limited  to  lined  or  ragular 
objects,  but  extend  abo  to  irregular  structures  or 
isolated  elements  of  aay  shape ;  in  fact,  univer- 
sallv,  to  structures  of  all  kinds,  whenever  the 
uniiorm  propagation  of  the  luminous  waves  is  dis- 
turbed by  tne  interposition  either  of  opaque  or 
semi-opaque  elements,  or  of  transparent  elements 
of  unequal  refraction,  which  give  rise  to  unequal 
retardations  of  the  waves.  They,  thereforo,  a{>ply 
not  merely  to  the  "resolving  power"  of  objec- 
tives, but  to  their  general  delineating  potcer—the 
power  of  the  microscope  to  show  thmgs  *'  as  thet/ 
are.** 

The  Srd  point  is,  I  need  hardly  say,  most  im- 
portant, ana  one  which  it  will  be  very  interesting 
to  have  more  fully  elucidated,  having  regard  to 
Professor  Abbess  statement  that  objects  (such  as 
the  flagella  of  bacteria)  which  ara  only  a  fraction 
of  a  wave- length  in  diameter,  will  necessarily 
appear  to  us,  not  in  their  proper  proportions,  bat 
with  greatly  increased  diameters,  and  that  very 
minute  striations  must  appear  as  if  the  dark  and 
bright  interspaces  were  nearly  of  equal  breadth, 
although  in  reality  not  so. 

There  are  obviously  many  histological  problems, 
such  as  the  question  of  the  struotura  ox  muscle, 
which  a  proper  knowledge  of  this  part  of  the  sub- 
ject ma^  greatly  help  to  elucidate. 

The  facts  which  we  now  have  before  us  in  regard 
to  microscopical  Tisien.  are  sufficient  to  justify  the 
injunction  of  Prof.  Abbe  that  "  the  very  first  step 
of  every  understanding  of  the  microscope  is  to 
abandon  the  gratuitous  assumption  of  our  ancestors 
that  microscopical  vision  is  an  imitation  of  macro- 
scopical,  and  to  become  familiar  with  the  idea  that 
it  is  a  thing  sni  ijcneris^^  in  regard  to  which  nothing 
can   be   legitimately   inferred   from    the  optical 

?henomena  connected  with  bodies  of  large  size." 
'hat  there  must  be  a  great  deal  mora  yet  to  be 
elaborated  in  regard  to  the  origin  and  natura  of 
the  ^  phenomena  we  have  been  considering,  is 
obvious,  and  I  hope  that  the  attention  of  our  own 
physicists  and  microscopists  will  be  directed  to  a 
subject  of  each  extensive  practical  bearing,  not 
meraly  to  the  theoratical  nucroscopist,  but  to  the 
large  class  of  practical  hiatologists  who  ara  entirely 
dependent  upon  the  micrascopo  for  th%  accuracy  of 
their  obserratf  one. 

The  Aperture  of  Objeotives. 

The  "  aperture  question,"  as  we  all  know,  gave 
rise,  several  years  ago,  to  a  somewhat  acrimonious 
controversy,  not  in  the  ** Proceedings"  of  the 
Society,  but  in  the  unofficial  section  of  its  then 
Journal,  and  doubtless  there  wera  some  Fellows 
who,  at  the  beginning  of  last  year,  regarded  with 


no  little  apprehension  the  prospect  of  a  rsrivsloi 
that  controversy.  put,notwithstandingUi6Wizaikh 
with  which  it  was  debated  in  its  new  form,  no  oee 
will,  I  am  sura,  deny  the  very  graat  vahitthst  the 
renewal  of  the  discussion— between  Mr.  Qrisp  sad 
3ir.  Shadbolt— has  been  in  bringing  to  ths  light 
what  had  pravioosly  been  confined  to  a  few.  If  say 
one  does  not  now  comprehend  how  animmsnion 
objective  can  have  an  apertura  greatsr  thsatkat 
of  a  dry  objective  ol  180^,  at  least  it  oaanotU 
any  longer  charged  against  this  Sodety,  tbatosuu 
have  not  been  provided  to  enable  him  to  do  so. 

The  essential  difference  between  the  old  sad  thi 
new  view  of  apertura  is  simply,  that  the  fonur 
considered  only  the  rays  which  enUr  the  objsetifs, 
while  the  latter  deals  with  those  which  •nm^t 
framit. 

The  disadvantage  of  the  former  method,  wbidi 
estimated  the  inddent  pencils  entiiely  by  thsir 
an^les>has  been  its  inevitable  tendency  to  gi?s  a 
fictitious  importance  to  the  angle  of  the  entetiajr 
pencil,  which  was  supposed  to  have  a  spedu 
virtue  of  itself,  in  the  delineation  of  objects. 
Katnrally,  therefore^  the  same  angles,  whetkr 
in  air  or  any  immersion  fluid,  wera  coasidscsd  to 
produce  an  equal  effect,  and  the  advantage  of  im- 
mersion objectives  was  rested  on  minor  points. 

An  estimation  of  the  emergent  beam,  howsw, 
must  obviously  give  the  same  result  as  cms  of  tks 
incident  beam  (assuming  them  both  to  be  oo^ 
rectiy  made),  it  being  of  course  impossible  for 
anything  to  emerge  uat  has  not  been  first  ad* 
mitted.  But  to  quote  Mr.  Orisp:— <'The  great 
and  obvious  advantage  in  deaUa^  frith  the  em«* 
gent  pencil  is  that  ib  is  alwavs  in  air»  and  so  the 
perplexities  ara  eliminated  which  have  envelo|»ed 
the  consideration  of  the  admitted  pencil,  which 
ma;^  be  in  air,  water,  oil,  or  other  substanosi  of 
vanous  refractive  indices,"* 

The  subject  of  aperture  is  not,  in  reality,  a 
difficult  one,  and  any  intricacy  in  which  it  may 
seem  to  be  involved  will  be  found  to  arise  from 
the  necessity  of  clearing  away  some  of  the  old 
entanglements,  such  as  the  curious  mistake  in- 
volved in  the  *'  hemisphere  puzzle  "  and  similar 
matters.  Looked  at  de  novo,  thera  are  two  simple 
stages  in  the  aperture  question. 

(1)  To  appreciate  that,  in  nain^  the  tann 
**  aperture,"  we  use  it  not  in  any  artificial  senss, 
but  as  meaning  opening  and  nothing  else— ds* 
fining,  simply,  the  capacity  of  an  objective  for  rs- 
ceiving  rays  from  the  object  and  transmitting  them 
to  the  image. 

(2}  That  the  aperture  (as  so  defined)  of  an  ob- 
jective is  determined  by  the  ratio  between  the 
diameter  of  the  emergent  beam  and  the  fo«aI 
length  of  the  objective.  According  as  this  ratio 
is  grreater  or  less,  so  the  objective  will  receive  asd 
transmit  a  larger  or  smaller  portion  of  the  ^tsl 
quantity  of  rays  presented  to  it. 

The  emerg^t  beam  of  an  air  objective  of  180' 
angle  cannot  exceed  in  diameter  twice  the  focal 
langtii ;  that  of  a  similar  water-immersion  objae- 
tive  mav  be  one- third  larger,  and  of  an  oil-immer- 
sion half  as  large  again,  and  the  ralative  capa- 
cities of  such  objectives  (with  equal  angles)  ts 
receive  and  transmit  rays  will  always  bo  as  1,  li, 
and  U. 

It  cannot  be  too  carefully  borne  in  mind  that  it 
is  not  a  question  of  this  or  that  theory,  bat  ths 
ordinary  laws  of  geometrical  optics,  wmoh  dcAsr* 
mine  that,  aU  other  things  being  equal,  one  objec- 
tive will  receive  and  transmit  a  greater  qeaati^  of 
light  than  toother,  and,  therefore,  hasthelarftfoc 
smaller  aperture,  according  as  the  diameter  oi  the 
beam  emerging  frem  it  H  greater  or  smaller. 

As  fellows  (»  this  Society  we  may,  I  think,  bs 
proud  of  the  able  oommunioations,  relating  to  this 
subject,  which  were  published  last  year  in  the 
Apnl  and  June  numbers  of  the  Journal* 

Nomorioal  Aperture. 

The  abandonment  of  the  angular  notation  Ui 
aperture  necessarily  follows,  as  soon  as  the  conect 
view  of  aperture  is  appreciated ;  for  when  we  know 
that  the  apertures  of  three  objectives  are,  for 
instance,  as  08,  126,  and  13!^,  no  one  would  inBiit 
that  they  should  be  designated  157%  142**,  and  130^. 
A  notation  can  have  no  title  to  be  considsred  a 
scientific  one,  which  denotes  thiols  as  ths  same 
when  they  are  really  different  (^►(r  in  air  and  oil) 
or  different  when  they  are  the  same  (ISO"  ia  sir  and 
82«'inoiI^, 

Until,  however,  the  "law  of  ^lanatic  con- 
vergence "  had  been  demonstrated  by  Prof.  Abbe, 
no  principle  had  been  established  by  which  the  raho 
between  emergent  beam  and  focal  length  coma 
be  conveniently  denoted. 

•  As  pointed  out  by  Mr.  J.  lI%yaU.  Jan.,  at  theconi- 
mencement  of  the  diacusaioa,  if  13)^  in  air  i*  equimeot 
to  82^  in  glifs.  the  140^  in  glasa  of  th*  taunersion  lew 
must  rvpreeent  sotnethinff  w  or*.  The  f a«3t  b,  Igiwtrt*,  «<> 
oonstantlv  misinterpreted,  owing  to  the  Baw«»»*^>*  "f ' 
when  the  imaMr«iou  fluid  as  introduced  the  cifeet  u  ooif 
th&t  the  82  ii  no  lonaer  oampraitted  bj  the  a«tw>o  of  ta* 
plane  surface  of  the  lens,  but  ij  alo^wl  li  *xj»Oil  w 
140.  Thi^  is  one  only  of  tht?  apparent  aimcolliet  UkU 
obscure  the  propereeUmmtion  of  th?  **«*^^^"iK*2l 
which  are  avoided  in  dealing  with  the  eoiscgm  bcaai. 
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It  foold  Rot  be  poMible  for  me  to  condense, 
wilhoat  %  McrifioQ  jof  .intelligibility,  the  sixfpi  by 
which  ha  sQbaeqaenfly  showed,  in  a  yery  beaatifuj 
nUatteri  that  the  ratio  in  qaeation  can  be  ex- 
miMed  by  the  product  of  the  reiraotiTe  index  of 
t^  oediam  in  front  of  the  objective,  and  the  sine 
ofh^the  aogle  of  apertare,  that  is  by  n  sin  u, 

tknbg  for  oor  unit  the  ca|>acity  of  an  objective 
for  collecttng  the  whole  hemisphere  of  rays  from 
ULO^'ect  in  air  (i.e.,  the  case  of  a  dry  objective  of 
^^^^^)  ^«  obtain  the  "  numerical"  notation, 
wlut^,  eommenctn|f  with  the  lowest  numbers  ad- 
Timt  IS  far  as  J  '52  with  oil-immersion  objectives, 
ind  by  the  use  of  which  not  only  are  aperturee 
oofluiared  m  the  same  medium,  but  in  Querent 
mfdis  also,  and  we  see  whether  they  are  smaller 
or  larger  than  the  maximum  of  a  dry  objectiye. 

It  isjratifying  to  find  that  the  reproach  hitherto 
attaching  to  mioroscopiBts,  for  the  use  of  a  mis* 
laadiag  notation,  is^  thanks  to  the  efforts  of  this 
Sooetf.  being  lamdly  removed,  and  that  the 
iidti|U^.A.are  no  longer  so  mystic  asymbol  as  they 
hira  been.  I  understand  that  many  of  the  optician" 
hate  decided  to  use  the  numenoal  notation  in- 
fotore  issues  of  their  catalogues,  which  is  a  step 
mthq  right  direction,  which  we  shall  hope  to  see 
generally  followed. 

Whilst  on  this  subject  I  may  point  out  how 
isiportant  It  is  that  in  observatious  with  high -power 
objectives,  their  aperture  as  well  as  magnifying 
power  should  be  stated.  Whether  a  large  or  a 
sa&U  aperture  has  been  used,  may  make  a  Very 
osterial  difference  in  the  value  to  be  attached  to 
the  results  desczibed. 


restrictions  in  the  use  of  the  objectives.  Whilst  it 
might  be  posnble  to  work  front  lenses  for  objec- 
tives out  of  diamond,  and  so  to  increase  the  apeif* 
^^r.J^.,^'^  ^-A*  **^  *^®  resolving  pow«r  to 
241,000  lines  to  the  inch,  it  must  be  remembezsd 
that  it  would  be  essential  at  the  same  time  to  pro- 
vide an  inunersion  fluid,  slides,  cover-glasses,  and 
illuminators  of  the  same  refractive  index  as 
diamond  also. 

{To9e  continued.) 


SCIENTIFIC  NEWS. 


The  **Homoffeneonfl  Immersion  "  principle. 
TRie  utility  of  homogeneous  immersion  objectives 

being  established  beyond  doubt  by  practical  ex- 
paneaos,  it  is  interesting  to  note  that  the  origin  of 
the  principle  is  very  fully  recognised  by  Prof. 
Ahbe  to  be  due  to  our  esteemed  Pellow  Mr.  J.  W. 
StA^enson. 

Ijietwo  essent'al  points  in  homogeneous  immer- 
Bon  are,  1st,  the  increase  in  apertare  obtained  by 
the  use  of  a  fluid  of  high  refractive  index  and, 
2ad,  the  enhanced  0{>tical  performance  arising 
from  the  total  suppression  of  spherical  aberration 
ia  front  of  the  objective.  Prof.  Abbe  states  that 
^Dgh  Amici  first  applied  oil  immersion,  he 
Med  to  recognise  the  specific  advantage  of  an 
immersion  fluid  being  as  near  as  possible  in  re- 
fraetire  and  .dispersive  powers  to  the  crown-glass 
~t.^,  "homogeneous.*'  He  finished  his  lenses' 
aodthen  sought  for  oils  and  mixtures  of  oils  of 
niioas  refractive  powers  for  obtaining  the  best 
ttoeetion.  It  was  Mr.  Stephenson  mo,  in  his 
fiitt  conmiunications  with  me,  expressed  the 
opbion  that  doing  away  with  tKe  anterior  aberra- 
tioB  would  improve  the  defining  power,  and  es- 
peeisUy  would  afford  very  favourable  conditions 
far  farther  increase  of  aperture.'* 

The  importance  of  this  system  will  be  appreciated 
vhsawe  remember,  in  regard  to  the  first  point 
(the  iocrease  of  aperture^,  that  the  theoretical 
Raolving  power  of  an  objective  is  thereby  raised 
{rota  96,400  linea  to  an  inch,  which  is  the  maximum 
^„*^  objective,  to  146,528  the  maximum  of  an 
u-iauoemon  objective,  the  illuminating  power 
«i&g  also  increased  .from  1  to  2*25 :  while  as 
i«S*^  the  second  point,  we  are  able  by  the  homo- 
fCDeoai-immeraion  method  to  reduce  the  problem 
otfioiwcting  a  very  wide- angled  objective  tj  the 
Bnehless  difficult  one  of  correcting  an  objective  of 
''^dinU  air  angle.  Our  lamented  president,  the 
^.  J.  B.  Beade,  declared  in  1870  that  *'  the  ghost 
oi^aberration  will  never  be  entirely  exorcised  even 
ay  cold  water."  But  there  appears  to  be  good 
Ppoad  for  believing  that  oil  has  nractically  aocom- 
pJiAad  that  object. 

Daiiag  the  ttast  year  several  kinds  of  ^uids  for 
ionogeaeous  immersion  have  been  brought  before 
the  society,  such  ue  chloral  hydrate  and  gly- 
*iD^  iodide  of  zinc  and  glycerine,  and 
g^dammar  and  cedar -oiL  Two  o^er  veget- 
«*•  products  have  also  reached  us,  '*taca^ 
aaqua"  and  the  gum-resin  *'olibaa,"  or  *'in- 
J»^*  both  dissolved  in  cedai-oil.  While  the 
vunouris  claimed  to  be  ttn9hangeable,  and  to  be 
!tt»tactiTeand  dispersive  powers  very  near  that 
«*  of  a  good  immersion  medium,  *•  fluid  crown- 
W  there  is  evidently  room  for  further  research 
BUM  direc«on,  particularly  for  a  fluid  which 
J|u  not  attack  the  various  varnishes  In  ordinary 

Jjjjlymustbe  noted  an  important  advance  ia 
p«ocal  mannfacture  by  the  construction,  by 
*<MB.  Powell  and  I«ealand,  of  a  homogeneous - 
^'"fttaion  objective  of  the  large  aperture  of  1-47 
'>*J>ttt  of  a  possible  1-62.  As  long  ago  as  1850 
^ «  my  predecessors  in  this  chair  expressed  the 
2?  «»t  objectives  had  then  «•  nearly,  if  not 
TB^attsined  the  limit  of  perfection,"  and  whilst 
^  be  prudent  even  at  this  much  later  date  to 
|2^^7  assertion  of  finality  in  the  present,  or 
2l?JJ"  •»  to  the  possibilities  of  the  future,  it 
^lili  •  ***^  that,  so  far  as  regards  aperture 
JJrJfWng  power,  we  have  arrived  at  a  point 
°T*4  which  It  will,  to  aU  appearances,  be  diffi. 
'•"»  to  sAniuM,  at  any  rate  not  without  serious 


THE  approximate  position  of  Comet  Welle, 
on  May  10  will  be  R.A.  Uh,  33m.,  N.D. 
74°  3d'  for  Green wioh  midnight. 

Br.  J.  Oossar  Ewart,  Ptofeasorof  Natural 
History  in  the  Univeruity  of  Aberdeen,  has 
been  appointed  to  the  Chair  of  Natural  Hietor^ 
in  the  Univereity  of  Edinburgh,  vacated  by 
Prof.  Bay  Lankester  before^  he  had  actually 
entered  upon  the  duties  of  the  office.  Prof. 
CoBsar  Ewart  ie  an  Edinburgh  man,  and  for 
a  few  ^eaia  htld  the  poet  ol  Conservator  of  the 
Zoological  and  Anatondcal  Museoma  in  Univer- 
sity College,  London.  He  organised  the  zoo- 
logical station  on  the  coast  of  Scotland,  near 
Aberdeen. 

Mr.  Eugene  Kastner,  the  inventor  of  the 
electrical  tnermophone,  died  recently  at  Stras- 
burg,  in  the  thirutth  year  of  hie  age. 

The  Select  Committee  of  the  House  of  Com- 
mons, having  passed  the  Bill  for  the  ooastruo- 
tion  of  an  electrical  railway  under  the  TJiamea, 
between  Charing-oross  and  the  London  and 
South  -  Western  Railway,  at  Vine  -  street, 
Xiambeth,  there  is  a  probability  that  we  shall 
soon  haye  another  attempt  to  tunnel  onder  the 
river  in  full  swing.  The  sub  #ay  was  made  at 
8d  small  an  outlay  that  the  scheme  for  an 
eleobrical  railway  proiniaea  to  be  t»  eucceas. 

There  seema  small  probability  of  the  search 
parties  finding  Lieut.  De  Long  and  hi&  section 
uf  the  crew  of  the  luifortuaacc^  Jeannettc  alive. 
The  news  of  the  boming  of  the  RiMlgcrs  will  tielp 
to  disoourage  the  old  method  of  Arctic  explora- 
tion, and  draw  attention  to  the  plan  of  establiah- 
iag  depots  and  advancing  by  deg-rees. 

One  of  Mr.  !E2dison*s  assistants  says  that  the 
large  dynamo  now  runnicg  in  Li>hdon  has  a 
resistance  of  '002  of  an  ohm,  and  that  on  this 
resistance  Mr.  Eiieon  is  able  to  converc  125 
hor8e<^power  of  energy  into  eiectrieity  with  a 
miniTnnm  loss,  and  to  avail  himssil  of  97  per 
cent,  of  the  electricity  outaide  of  the  maotiine. 

Anew  insulating  compound  has  been  Intro - 
d^oed,  whieh  ii  aaid  to  be  as  eflicient  i^  gutta- 
p#rohA  or  ebonite,  and  much  cheaper.  It  has 
D0en  patented  by  Dr.   f^leming,  aud  has  been 

S»ted  by,  amongst  others.  Sir  W.  Thomson, 
r.  Preece,  and  Mr.  J.  P.  Moulton.  It  is 
nadorstood  to  be  a  compound  of  sawdust, 
cotton-waste,  paper'  pulp,  and  other  fibrous 
material,  which  is  so  treatei  that  it  cin  be 
worked  into  any  shape,  and  be  tuide  impervious 
to  moisture  or  aold^.  The  new  compound  has 
been  named  insulite. 

,In  the  course  of  a  lecture  delivered  last  week 
at  the  Crystal  Palape,  Mr.  £.  Brigh:  stated  that 
an  electric  railway,  about  tILlrtj  -six  miles  in 
le;igtb,  had  been  projected  for  a  district  in  the 
South  of  Eogland,  where  abuadauca  of  water 
for  driving  Gramme  maohizies  could  be  found. 

Apropos  of  the  Crystal  Palace  Exhibition, 
notice  has  been  given  of  the  *' last  weeks,"  the 
inpreasing  length  of  the  d^yi^  robbing  the 
electric -light  engineeid  of  inuaL  of  their  oppor- 
tunity. 

•We  have  the  fifth  annual  report  of  the 
Haokney  Microscopical  and  Natural  Ht&tory 
S<)oiety|  and  are  pleased  to  see  that  it  is  stea(Uly 
iaoreasing  in  numbers,  while  its  flaanoea  are  in 
a  eatisfaotory  state.  l)r.  M.  C.  Cooke  is  presi- 
dent, and  Mr.  Collis  WilUnott,  of  the  Triangle, 
Hackney,  hon.  seo. 

At  Llanoalaoh  recently  a  fine  seam  of  the  red- 
ash  house  coal  was  struck  in  a  trial  pit  near  the 
Park  quarries.  The  entire  seam  is  7ft,  3in. 
thiok,  witha^ut  121n.  of  rubbish  between  the 
t^o  ooals.  It  was  stmok  at  a  depth  of  seven 
yards,  and  it  is  estimated  to  extend  owr  nearly 
100  acres. 


mixed  with  plaster  of  pans  and  jute  fibres,  is 
used  for  coating  Ibcomotive  boilers.  The  WUn 
is  said  to  preserve  the  iron  from  corrosion, 
while  the  coating  is  mofe  effectual  than  the 
ordinary  wood  lagging. 

The  Abb^  Moigno  says  that  the  results  ob- 
tained at  the  Palace  of  Industry  in  the  experi- 
ments with  electric  light  in  conservatories  were  , 
not  favourable.  The  naked  rays  'tvere  found, 
as  discovered  preTlously  by  Dr.  Siemenp,  to  be 
injurious  to  the  plants,  and  when  parsed  through 
ffUss  globes,  did  not>  appear  to  affeot  them. 
The  Abb6  fixids  no  proof  that  nootornal  Uinmi- 
nation  is  benefimal  to  plants. 

At  a  meeting  of  the  Victoria  Institute,  on 
Monday,   Prof.   Beinsch    stated   that   he  had 
examined  with  the  microscope  no  fewer  tb%T^ 
2,500  sectiona  of   coal,  and  had  come  to  the 
oondosion  thfti  coal  had  not  bsen  ■  formed  byv 
the  alteration  of  ftosoBiulaied  land  plants,  but; 
that  it  oonsisted  ol  miosooQopljal  wr^^ny  fonns 
of  a  lower  order  of  protoplasm,  wad,  although 
be   carefolly   examined   tne   cells   and  other 
remains  of  plants  of  a  higher  order,  he  com-  . 
putod  that  they  have  oontriouted  only  airaction  i 
of  the  matter  of  ooal  veins,  however  nuo^erous.  • 
they  may  be  in  some  instances* 


On   the   South    Carolina   Railway    kaolin. 


The  prises  offered  by  ^e  promoter  of  the 
Naval  and  Submarine  Exhibition  have  been 
awarded  as  follows :— For  the  best  means  of 
saving  life  in  cases  of  shipwreck,  to  Mr.  Roper, 
for  his  bridge  life-raft,  one  hundr^  guineas  ; 
for  the  best  contrivances  in  the  shape  of  ooik 
mattresses,  hammocks,  cushions,  &c,  forsupport- 
ing  individuals  in  the  water,  to  Messrs.  J.  and 
A.  W.  Birt,  fifty  guineas.  The  exhibition  bvill 
be  repeated  abont  Mi^,  1884,  and  paiticnlars 
can  be  obtained  of  lie.  Samson  Bamett,  jon^ 
4,  Westndnster-ehambers,*  8.W. 

For  mountain  observation  of  meteorological 
and  other  phenomena,  a  recent  arrangement 
at  the  top  of  the  Puy  de  Ddme  seems  well- 
adapted.  Roimd  the  ebs^vatory  tower,  a 
continuous  oirculai  teiraoei  with  balnstnuie 
about  40in.  high,  has  been  formed,  giving  a  full 
view  all  roimd.  Hie  bahistinde  is  divided  into 
3$0'',  tLe  numbers  being  cut  in  stone.  North  is 
0<^,  «a8t  90'',  and  so  on.  Mooe  than  300  looali* 
ties  have  idready  been  referred  to  this  gradoa* 
tion.  Two  telescopes  are  mounted  on  ohariots, 
which  run  on  rails,  and  may  be  brought  to  any 
divisions  of  the  circle,  facilitating  the  view, 
which  embraces  some  seven  departments.  Mont 
Blanc  can  sometimes  be  seen,  at  a  distance  of 
280km.  (say,  175  miles).  A  vocabulary  gives 
all  the  places  visible  from  the  summit,  and  the 
places  in  each  vertical  plane  passing  through  a 
degree  are  indicated.  Further,  geographical 
maps  are  constructed,  haviug  Puy  de  DC»me  ad 
centre,  and  a  number  of  concentric  circum- 
ftirences  with  radii,  indicating  distances.  With 
this  system  the  path  of  ,  ihunaerclouds,  aud 
various  other  phenomena,  c^n  becisily  observed 
with  great  precision. 

•It  is  known  that  the  aoiiou  of  the  brain 
causes  a  rise  of  cranial  temperature.  M. 
Delaunay  (we  learn  from  Lcs  JIojuUh)  finds,  from 
experiments  on  himself  during  sleep,  that, 
r«»ciprocally,  an  elevation  of  cranial  temperature 
stimulates  the  action  of  the  brain.  Dreams  are 
usually  illogical  and  absurd.  M.  Delaunay,  by 
covering  his  forehead  vrith  a  layer  of  waddings 
gets  sane,  intelligent  dreams.  He  has  also 
experimented  on  modes  of  lying,  which  favour 
the  fiow  of  blood  to  particular  psuts,  increas- 
ing their  nutrition  and  functional  aotivity.  He 
has  observed  that  the  dreams  one  has  while 
lying  on  one's  back  are  sensorial,  variegated, 
luxurious.  Those  experienced  when  on  the  right 
side  are  mobile,  fall  of  exaggeration,  absurd, 
and  refer  to  old  matters ;  but  those  produced 
when  on  the  left  side  are  intellfgont  and  reason- 
able, and  relate  to  recent  matters ;  in  these 
dreamt,  one  often  speaks.  The  observations, 
adoording  to  the  author,  agree  with  what  we 
know  as  to  the  seat  of  sensibility,  of  motility, 
oi  intelligence,  &c.,  and  the  Comparative 
psychology  of  the  right  and  left  brains. 

It  is  a  oommoh  notion  that  sunshine  areata 
the  draft  of  a  chinmey,  exerting  pressure  against 
the  rising  smoke,  and  this  idea  might  seem  to 
be  favoured  by  the  mechanical  effects  of  light 
discovered  by  Mr.-  Crookes.  Herr  Kohlrauaoh 
has  recently^  in  Carl's  Itepcrtorimif  described 
experiments  in  this  relation  made  with  a  delicate 
means  of  measuring  pre&sure — a  thin  piece  of 
straightly-corrugated  copper  pUte,  fixed  by  two 
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ddm  lo  ft  hunt,  ui6,  throngb  •  iiAedle,  Aif«oiiog 
A  mirror  hy  iu  mor«m«ni«.  Th«  liutrument  wa« 
flx^d  lo  tb«  aid*  of  a  wooden  caM.  baWng 
▼•rtlcaJ  iron  tob««  CTtmccUd  aboro  ana  bolow. 
Tbr  imn*«  rajn,  Horr  Kohlraoach  sari,  exerted 
ao  influ«noe  amoontiiLr  to  a  feir  muUontlia  of 
an  atmoephere.  Ht  dliBiiafet  the  idea  in  qnea- 
tlon  aaerroneooa. 

V«iioiiii  lioUow  glaea  objeoU  (beada,  pearb. 
Ire.  h  aro  now  mparad  with  tha  aid  of  Baunain*s 
luninoaii  paint,  fy  a  Oennaa  Ann,  SchaUhom 
and  Bobne,  in  LaoMha.  TliUringia;  ao  that, 
alter  axpoanre  to  atrong  light,  thej  ahina  in  the 
darJc,  Two  methoda  are  patented,  aome  par- 
tlcnUri  of  which  are  giren  in  the  Deutsche 
Industrie  Zeitmt^^  No.  16. 

Among  noreltiaa  reoentl  j  ahown  at  the  annual 
WeiMf  of  the  Pari 4  Pbyaioal  Society,  wan  a  one- 
liquid  battery  of  H.  Aimonnet,  which,  with  82 
elesenta  in  a  oaae  abont  24  in.  long,  16in.  broad, 
and  Sin.  in  depth,  workad  a  Oloris-Bandet 
motor,  giring  a  force  of  608  kilogrammetree, 
need  for  turning  copper.  A  Gramme  motor, 
driren  bj  Faare  aooumolatora,  worked  a  power- 
ful pomp.  The  arc  light  giren  by  the  Salignao 
regulatora  waa  remarkable  for  ita  intentitr  and 
fixity.  In  the  yeatibnle  were  30  acoommatora 
(000  kibgi.),  feeding  an  arc  lamp  of  100  homers, 
and  on  the  8tairca«e  40  aooomolatora  (60kg.) 
working  40  inoandoacent  lamps.  In  one  of  tne 
halla  optical  phenomena  were  projected  on  the 
oeiliog,  a  metnod  wMch  woula  often  be  quite 
iuificleiit. 

An  electric  railway  ia  to  be  made  in  the  pic- 
turesque yalley  of  the  BrUhl,  near  Vienna.  It 
will  extend  from  the  railway-station  of  the 
aulpburous  hatha  of  Merdlingto  the  hotel  known 
as'the  Zwei  Baben,  near  Meierei,  in  the  Hin 
terbftihl,  which  is  anoually  frequented  by  thou- 
aands  of  tourists.  The  length  will  be  nearly  two 
miUs. 

The  telephone  system  in  Vienna  (according  to 
a  O'  rman  electrical  journal)  is  only  about  three 
months  old ;  but  the  number  of  aubscribers  in 
oonununication  U  224,  and  it  will  aoon  be  260. 
This  is  a  more  rapid  r^te  th  ftu  in  Berlin,  where 
the  aystem  was  begun  in  April,  1880,  and  the 
anbsoribers  now  number  668.  We  note  that  a 
full  account  of  the  telephonic  system  in  Paris 
appears  in  V  Electricien. 

Attention  haa  lately  been  called  by  K.  Roland 
to  an  animal  of  the  rodent  order,  which  id  met 
with  on  thtf  biuki  of  American  rlyers,  and  which 
ho  considers  well  suited  for  domestication.  It  is 
about  the  size  of  a  pig,  and  is  csUled  the  cubiai^ 
or  tb«)  water- hog  It  Is  not  an  aquatic  animal, 
but  defend  1  itself  from  its  enemies  by  plunging 
into  water  and  remiining  there  a  few  seconds. 
It  lives  among  the  reed^,  and  comes  out  morning 
and  orening  in  search  of  its  food,  which  consists 
of  herbs  and  roots  of  all  sorts.  Its  large  incisors 
enable  It  to  cut  the  hardest  woods  with  e^se. 
Taken  young,  it  is  easily  tamed,  and  does  not 
leave  the  house ;  it  knows  its  master,  and  likes 
to  be  oarested,  and  it  is  yery  cleanly  in  its  habits.  I 
Ita  skin  forms  supple  and  permeable  leather, 
and  the  fle^h  is  g^d  eating.  Without  requlr- 
lug  more  care  thau  rabbits,  it  will  f  umi-h  as 
much  flosh  as  a  sheep,  than  which  it  is  less  sub- 
je  t  t«>  di^axe  (though  the  flesh  is  less  delicate). 
The  apathetic  character  of  the  animal  enables  it 
to  utiliae  all  that  it  absorb «,  so  that  there  u  no 
need  to  fatten  it,  and  a  large  number  may  be 
kept  in  a  small  space.  It  is  not  afraid  of  cold  ; 
iu  very  hot  weather  it  lies  in  water  among  the 
reeds 

A  slngolar  accident  from  electricity  lately 
occurred  at  a  com- mill  in  Pittsburg,  U  S.  The 
mill  is  lit  with  the  electric  light,  and  the  generator 
is  surrounded  by  a  barrier  4ft.  in  height.  A 
workman  leaned  on  the  balustrade,  but  imme- 
diatiilv  he  jumped  up  with  a  cry,  and  faliiug 
Into  the  arms  of  the  engineer,  who  was  behind 
bim,  expired.  It  seems  prof^  that  the  engi- 
neer, who  hai  been  makiog  experiments,  mid 
ktro'ahed  a  conducting- wire  from  the  n4%chine 
to  one  of  the  other  condu  ^tora,  and  along  the 
ba»e  of  the  barrier  ;  and  it  is  supposed  that  the 
workman,  leaning  on  the  barrier,  had  touched 
the  wire  with  a  Ump  he  held  in  his  hand,  thus 
do^ng  the  circuit  thouffh  his  body  and  the 
ground.  Since,  to  sappTy  the  16  lamp^  of  the 
mitt,  a  tension  eqii%l,  at  most,  to  800  or  900 
yolLs  WAS  required,  the  accident  shows  that 
cnrn»uti  of  tenJi-^n  approaching  1,000  yolte 
fthjuld  neyer  be  maaipulated  without  special 


preciintions  beiog  taken  in  infulation  of  the 
conductors. 

On  the  ocoasbn  of  the  Veaus  transit  iu  1674, 
Prof.  Taoohini  suggested  to.  P^re  Lafout  tbe 
desirability  of  erecuag  a  solar  observatory  in 
(^Icutta  by  way  of  supplementing  European 
obferyationa  unoer  better  conations  of  dimate. 
Tlie  necessary  funds  were  supplied  by  private 
subscriotions  and  by  a  grant  of  16,000  francs 
from  tne  Goyemment  of  Bengal,  and  in  lees 
than  two  years  a  lar^e  dome  was  constmoted, 
haying  a  splendid  Steinheil  telescope  (9in ) 
with  a  Herz  equatorial  base,  and  a  Itf ge  reyer- 
aion  spectroscope  (one  of  Browning's).  An 
excessiye  exposure  to  the  aun'a  raya  compelled 
P^re  Lafont  to  desist  from  his  obsecrations.  The 
work  waa  proceeded  with  by  P^res  de  OUpperen 
and  Campigoeullea,  who  began  the  daily  ngie- 
tration  of  sunapots,  protuberances,  &c.  They 
publish  the  results  from  time  to  time  in  a  series 
of  plates  or  diagrams. 


L6TTEBS  TO  THE  EDITOE. 

•  •• 

[We  do  not  hold  onrsdv  s  re*ponnhle  for  the  '^ pinions  of 
our  C'>rrtspondent*,  The  Editor  resptet/tMy  r«qwut$  th  it  all 
eommunicalions  ihonld  be    rawn  mp  as  briefly  at  pos*ible.} 

All  communicatione  should  bf  addresse  I  to  the  Bditob  o/th« 
BliOUSH  McCHAsric,  31,  Tavi4to*:Ji-street,  Govtnt^ardon, 
W.O. 

All  Oh^ius  and  Post^jffice  Orders  to  be  made  Payable  to 
J.  Pammosb  Edwabds. 

•»•  In  order  to  facilitate  rtfertnce^  Correspondent*^  %oken 
epeakiny  of  any  Lrtter  previotisly  inserted^  teill  oblige  by 
mentioning  the  number  of  thr-  Letter^  as  well  at  the  page  on 
which  It  appears. 

**  I  wotild  hive  everyone  write  what  be  knows,  and  as 
muob  as  he  knows,  but  no  more  ;  and  that  not  in  thia 
only,  bat  in  all  other  sobjeots :  For  sueh  a  person  maj 
hare  some  particular  knowledge  and  experience  of  the 
nature  of  such  a  penon  or  such  a  fountain,  that  as  to 
other  thia^,  knows  no  more  th%n  what  everybody  does, 
and  yet.  to  keep  a  dutter  with  this  little  pittance  of  his, 
will  undertake  to  write  the  whole  body  of  physioks :  a  viee 
from  whence  great  inconveaieaces  derive  their  original." 
—Moniaignt^t  Ettayt. 


DB  KOBTXnS  ISITL  NISI  VERUM. — 
THB  LAXBBT  ADVBBTISBKBBrT  OF 
THB  OOMKITTBB  ON  80LAB 
PHYSIOS— OTTO  STBX7VB  266  (OOKA. 
BBBBNIOBS)— M^  BOOTIS-BIOKTS  OF 
WAT,  AND  OLOSING  FOOTPATHS— 
TBSTS  FOB  A  SIN.  TBLBSOOPB. 

[19991.]— SnroB  my  last  letter  was  written 
death  has  removed  one  of  our  mightiest  intel- 
lects from  our  midst.  I  am,  of  course,  refer* 
ring  to  perhaps  the  greatest  and  most  philo- 
sophieal    naturalist    ^e    world    has     yet 


—Charles  Darwin.  With  what  pride  must  not 
every  Englishman  ever  renrd  him !  To  anything 
like  mean,  sordid,  or  selnsh  notions  he  waa  an 
absolute  and  utter  stranger.  His  long  and 
honoured  life  was  wholly  given  up  to  the  steady, 
patient,  persistent  study  of  the  history  of  organised 
beings.  That  faculty  of  observatiou  cultured  and 
deyeloped  by  his  voyage  in  the  Beagle  51  years  ago, 
never  afterwards  slumbered  nor  slept;  and  the  pure 
love  of  Truth  constrained  him  to  persist,  through 
years  and  years  of  patient  and  persistent  observa- 
tion, for  the  purpose  of  arriving  at  it.  It  would 
be  difficult  or  impoasible  to  estimate  the  kind  and 
amount  of  research  embodied  in  such  works  as  the 
''Origin  of  Species*'  and  **The  Descent  of  Man  *' ; 
or  even  in  ms  books  on  plants  and  earthworms. 
Moreover,  the  writing  of  the  word  *< research" 
j  ust  now,  suggests  to  me  to  recall  the  fact  that  he 
never  went  ^ging  to  Qovemment  to  *'  endow  " 
his  investigations,  or  to  grant  him  peouniaiy  aid  in 
any  shape  or  form.  Like  the  really  great  dis- 
coverers in  all  ages  and  in  aU  countries,  he  worked 
at  his  own  cost  and  charge.  He  had  faith  in  him- 
self and  in  his  cause;  and  had  infinitely  too 
genoine  a  love  for  Science  for  its  own  sake  to  use  it 
For  huckstering  purpoees,  or  for  downright  men- 
dicancy. Such  men  a*  Charles  Darwin  are  the 
very  salt  of  the  scientific  earth.  Alas !  that  they 
should  be  so  relativelv  rare.  H^ppilv  they  leave 
their  immortal  work  behind  them,  and  their  names 
are  ^*miiiiti>  to  untold  generations  who  follow 
them.  Assuredly  thousanda  will  mourn  for 
Darwin,  who  never  beheld  his  face  in  the  flesh;  for 
of  him  may  well  be  repeated  the  words  of  the 
Psalmist,  '*  Know  ye  not  that  there  is  a  prince  and 
a  great  man  fallen  this  day  in  Israel?  '* 

So  it  would  seem  that  an  Eclipse  Ezpefiticn  has 
been  despatched  at  tiie  national  cost,  at  the  instiga- 
tion of  the  *'  Committee  on  Solar  Physios.*'    It  is 
of    that   remixkably    w^  advertised 


gentleman  who  seems,  for  some  oocult  and  in- 
»crutable  reason,  to  be  always  sent  out  to  observe 
Eclipses  (posiiblj  in  the  hope  tt&at  he  mtyulti- 


mMkj  anooeed  in  finding  somethiBg  oat,  if  ha  oaly 
tries  often  enough!)  and  of  Br.  Sebutsr.  u 
is  needleas  to  sSd  that  tbe  *' ezpeditioa'*  n- 
oetved  a  parting  puff  in  a  dailv  oootenponiy,  ia 
which  the  *' fine  Roman  hand^of  thewd^im 
but  too  distinctly  perceptible.  Loekilv,  tkt 
thotonghly  competent  astronomer,  Mr.  A.  Cowpv 
Basyara,  naa  gone  out,  too  (it  ia  asedUa  tosdd 
not  at  the  public  charge),  and  that  bstajaivift 
him  a  most  oomfUeteand  elaborate  setoiappantai 
for  Sohur  photography.  He  is  to  join  M. fiidtoffi. 
*   •    "  Olher    • 


a  party.    Other  observers  are  alio  en  mU 
for  Epqrpt.     Now,  the  results  of  theaa  npnte 
expeditions  will  be  awaited  with  keen  btaMt; 
l)ecause  if  it  be  found— as  I  have  little  or  no  do^ 
whatever  it  will  be  found— that  thn  nntaWdind 
and  voluntary  obaerveia  do  all  that,  and  mots  tkm 
is  aocompUshed  by  the  Areadet  amho,  who  oiada 
such  a  dismal  fiasco,  at  a  huge  cost,  in  the  jwi 
1875^  then  I  venture  to  think  that  tiie  tax-paring 
pubUe  will  have  a  distinct  right  to  know  at  wkoae 
instigation  and  by  whose  authority  Me8sii.Loek7a 
and  Schuster  have  been  despatched  on  this  antti 
The  initiated,  of  course,  know  that  the  whole  thing 
is  an  advertisement,  and  an  attempt  to  gtlvamM 
the  Solar  Physics  Committee.    If  the  nominsasol 
this  paltry  httle  rizig  suooeed  in  doing  moie  than 
the   unsnbsidised   observers,  whose  thought  for 
themselves  is  subordinated  and  lost  in  their  zaal 
for  the  advancement  of  Science,  Mr.  Mondalli 
may,  perhaps,  be  imposed  upon  a  little  Icngar. 
If  not,  then  those  at  whose  cost  and  ohaige  the 
observers  have  been  despatched  to  E^t  may  ooo* 
oeivably  daim,  like  the  Comishmea  m  the  ballil, 
to  *'  know  the  reason  why." 

In  compliance  with  the  request  of  Mr.  Shnms 
Qetter  19936,  jp.  160),  I  avaUed  myself  of  the 
opportunity  afforded  last  night,  by  a  few  rifta  in 
the  clouds,  to  look  at  OI^  2b6  (Coma  Bersoiees). 
The  driving  moonlit  cirrus  haze  prevsnted  say- 
thin^  like  an  attempt  at  measurement;  trat  m; 


querist  is  certainly  right  as  to  the  present  c 
of  the  components  of  tnisstar,  which  is  ratiier  ov« 
1*5"  than  under  it.  I  just  turned  the  telescope  oi 
to  fi^  Bootis  too ;  but  failed  to  detect  any  ab- 
normal faintness  in  the  companion.  Itdeeidedly 
suggested  no  idea  of  a  10th  magnitude!  It  may  set 
be  a  very  brilliant  specimen  of  its  class ;  b«t  1 
should  certainly  rate  it  as  of  abont  tiie  Btfa  magni- 
tude myself.'  Of  course,  its  bluish-lilac  oeiotf 
does  not  offer  such  a  contrast  to  the  baokgromad  of 
the  sky  as  the  light  of  a  white  star  of  the  sama 
sise  would  do. 

In  reply  to  query  46721,  p.  183,  high  way  boards,  si 
such,  have  no  power  to  agree,  either  with  a  landlord 
or  tenant,  to  stop  up  a  footpath  over  whidi  the 
public  possess  a  "risht  of  way."  The  sole  sMans 
of  stopping  a  public  highway  ia  vndsr  6  sBd6 
William  IV.,  c.  oO,  ss.  84  et  seq.,  whioh  empowan 
two  Justices  to  stop  up  unnecessary  highways,  sad 
divert  and  turn  eziBting  highways,  ao  as  to  msks 
them  more  commodious  to  the  pnbHc,  i^Kni  the 
requisition  of  the  inhabitants  of  tms  parish  in  vertiy 
assembled,  through  the  Surveyor  of  Highwiji. 
The  dedioation  of  a  road  to  the  pobUc  eoastitataa 
ahighway;  and  this  is  presumed  it  the  owner  of  tht 
soil  throws  open  a  way,  and  puts  up  no  gate,  bar,  or 
other  visible  indication  of  his  mtention  to  ezotadetbt 
public.  In  the  case  of  Jarvis 
others)  tiie  Courts  have  allowed 

where  the  way  had  been  only  i 

years  and  waa  actually  in  an  unfiniahed  stats !  Siitv 
years'  unoontested  user  would  ioduldtably  sitablin 
the  right  under  the  Statute  of  Preecription ;  aid  I 
fancy  that  12  years  now  would  do  ao  with  eqial 
certainty;  espedally,  as  I  have  juat  said,  as  only 
four  or  five  years  enjoyment  of  a  right  of  wiy  bj 
the  public  has  been  held  to  be  sufHciftni. 

It  is  not  very  easy  to  comprehend  what  <*  Wvk^ 
hamist "  means  (in  query  46740,  p.  183)  by  sakutf 
for  tests  for  a  3in.  teleecope  which  oanbefoeaa 
**  without  the  use  of  a  Star  Map  "  :  because  this  may 
either  indicate  that  he  poesesses  a  f  air  naked-eje 
acquaintance  with  the  Heavens— or  that  he  doem't 
know  a  single  star  in  the  sky.  However,  he  may 
try  f  Leonis,  c  Bootis,  3  Serpentia,  and  e  Ooioav. 
If,  thoush,  your  correspondent  svill  only  study 
your  back  volumes,  he  will  find  tests  for  teissoepsi 
of  every  size,  sort,  and  desoription  (meladmg 
scores  for  Sin.  ones)  given  over  and  over  again. 
A.  Yellow  of  the  Boyai  Astronomlo«l  Society. 


ASTBONOMIOAI.. 

[19992.}— Etspibobb  — Anybody  who  haa  a  few 
astronomioal  books  and  haa  studied  their  uttsr* 
ances,  and  partieulariy  their  diagnma  whsn  rs* 
f erring  to  eyepieces,  must  have  besn  atruek  with 
the  idea  that  the  subject  is  often  very  inadeqaataly 
treated.  I  must  say  that,  aa  far  aa  my  rsndmf  sad 
observation  extend,  in  no  single  wmk  has  ths 
matter  been  dealt  with  and  illustratad  in  a  salit* 
factory  manner. 

Even  in  sueh  a  weU  known  and  uaefol  wmk  w 
Chambers'  **  Aftronomy,"  we  have  a  diacram  of  a 
Huyghenian  or  so-caUed  negative  eyepiees,  and 
also  of  a  Bamsden  or  positive  eysptooe,  but  tie 
paths  of  the  rays  are  repreaented  as  being  idsartfesl 
inbothcasee.    At  the  saan  time wa are tafenaed 
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thit  in  the  Hayrbenlan  fhe  image  u  formMl  be- 
tween the  tiro  lenseB  componog  the  eyepiece, 
whflein  the  Bamsden  one  it  ismfront  of  Doth, 
which  itatement  is,  no  doubt,  correct.  By  what 
perreriity  of  ingenuity,  then,  are  the  diagrams 
aide  to  contradict  the  test  in  the  manner 
therdo? 

llie  path  of  the  converging  rays  from  the  object 
gIsM  through  a  Huyghenian  eyepiece  I  take  to  be 
w  I  represent  them  here  (Diag.  1),  where  R  shows 


„  r  beam,  and  E  the  eye  of  the  observer, 
lo  the  Bamsden  form  the  ray  path  is  something 
like  this  (Diag.  2),  where  F  is  the  foons  of  the 


/^/   G  .  S  , 


obiectjjlass,  and  £  the  eve  as  before.  Will  some- 
boaj  kmdly  correct  me  if  I  am  in  error,  and  snpply 
disgrsms  of  other  f orm^  of  eyepieces  ?  While  on 
thissabject  I  may  s&y  that  in  Uerschers  **TeIe- 
Kope "  the  diagrams  seem  to  me  to  be,  as  one  of 
oor  friends  once  said,  when  writing  about  another 
nutter,  **by  no  means  inviting  in  their  simplicity/* 
and  what  another  one  might  call  a  '*  caution."  In 
Gdillemin's  **  Heavens,"  edited  by  Mr.  Lockyer, 
and  revised  by  Mr.  Proctor,  we  have  a  picture  of 
the  "Theory  of  an  Astronomical  Telescope,"  with 
the  rays  positively  diverging  from  the  centre  of  a 
'^oQvex  object-glass.  **My  friends,  these  things 
ought  not  so  to  be." 

PowEES  Used.— -We  are  favoured  in  this  paper 
with  a  good  many  original  observations  and  craw- 
infi  of  planets  and  double  stars  ;  but  I  wish  that 
all  the  observers  would  give  the  focal  length  of  the 
object-glass  or  mirror  used  at  the  same  time  that 
they  gife  the  power  of  the  eyepiece.  What  would 
be  even  better  than  that,  would  be  the  adoption  of 
the  6ft.  focus  plan  as  a  standard  to  which  aU 
powers  should  be  reduced.  Seeing  that  the  same 
eyepiece  magniflee  twice  as  much  upon  a  6 -ft. 
focus  as  it  does  upon  a  3ft.  one,  and  tnat  the  focal 
lengths  are  very  seldom  given  us,  and  the  distance 
opoa  which  the  magnifying  power  is  measured  is 
oerer  given  us,  the  advisabihty  of  some  uniform 
plan  is  tolerablv  evident  if  the  pi<jtures  and  ob- 
servations are  to  be  comparable  with  each  other, 
or  indeed  to  have  any  value  at  all. 

Aaoalon. 


AURORA,  APRIIi  16rH-8UNSP0TS. 

[19993.]— On  the  eve  of  Sunday,  April  16th, 
there  ocoorred  one  of  the  most  brilliant  exhibitions 
of  the  A.urora  Borealis  ever  witnessed  in  these  parts. 

The  Aurora  began  to  manifest  itself  soon  after 
iniL^et.  and  from  that  time  on  to  midnight  the 
northern  heavens  were  the  scene  of  most  vivid 
illumination. 

At  9  p.m.,  while  observing  some  double  stars  in 
Leo  Minor  and  The  Lynx,  1  became  aware  that  a 
bright  hfze  was  filling  the  field  of  the  telescope  to 
nch  an  extent  as  to  make  it  difficult  to  pick  up 
ftiat  stars.  Removing  my  eye  from  the  eyepiece, 
I  at  once  saw  the  cause  of  this. 

The  Aurora,  which  but  a  few  minutes  before  had 
been  nothing  but  a  faint  phosphorescent  glow  along 
the  northern  horizon,  was  now  rising  a  well- 
defined  band  of  sof^  even  light.  This  band  con- 
tinned  to  rise  until  it  spanned  the  heavens  like  an 
uch,  the  bases  resting  on  the  horizon  at  the  N.W. 
uid  the  N.£.  points,  while  the  centre  was  25"*  or 
30^  above  the  horizon.  Having  risen  thus,  it 
remained  stationary  at  about  9  45.  Below  and 
aboTe  this  arch  the  heavens  were  as  dark  as  ever ; 
but  about  10  p.m.,  spires  of  light  began  to  shoot 
upwards  to  the  zenitn  and  downwards  towards  the 
borison. 

Fur  more  than  an  hour  this  continued ;  spire 
"^icceeding  spire,  flame  succeeding  fiame,  banner 
sttMeeding  banner  with  great  rapiaity ;  wnile  ever 
ttd  anon  large  openings  seemed  to  appear  in  the 
uy  through  which  the  light  streamed  with  re- 
doubled vividitj . 

At  11.16  the  central  portion  of  the  arch  began  to 
{•Mjume  Us  (jutet  glow,  while  the  bases  began  to 
wgUteu. 
it  bow  ecemed  as  though  a  mighty  winlhad 


sprung  up  from  the  North,  and  was  driving  these 
bright  bases  to  shreds,  sending  them  through  tiie 
air  like  fiames  or  waving  curtains.  These,  as  the 
wind  seemed  to  bear  down  upon  them  with  fury, 
would  bend  before  it  like  growing  wheat ;  then,  as 
it  passed,  straighten  up  again  and  glow  with  vivid 
tints  of  red,  carmine,  and  green.  Again  they 
would  fade  awav,  but  only  to  come  back  brighter 
than  before.  This  continued  until  the  flames  had 
been  driven  quite  to  the  S.W.  and  S.E. 

At  this  time  its  appearance  was  such  as  to 
convey  the  idea  that  the  upper  strata  of  the  atmo- 
sphere were  on  fire,  and  burning  down  through,  and 
bright  enough  to  read  a  newspaper.  All  this  was 
doubtless  caused  by  some  tremendous  action  in 
progrese  on  the  Sun.  While  observing  the  Sun  on 
the  14th,  I  saw  some  verr  large  spots,  and  its  lace 
was  dotted  with  spots  of  greater  or  less  extent  in 
both  zones.  On  the  western  limb  there  was  an 
aggregation  of  very  Urge  spots  (of  which  I  send  a 


in  a  transit,  or  between  the  finger  and  thumb,  or 
between  two  meeting  penny -pieces  held  up  agamst 
a  sheet  of  white  papf'r,  is  due,  and  due  solely,  to 
the  6\ze  of  the  eye-pupil,  and  to  tlkat  a£me. 
Diminish  this  to  the  siza  of  a  needle-point  hole  in 
a  thin  metal  plate,  and  the  **  drop  "  totally  dis- 
appears ;  the  meeting  discs  of  other  bodies  being 
then  seen  to  meet  and  touch  each  other,  wi£ 
dear  and  sharp  outlines.  It  may  be  added  that 
the  pure  and  simple  **  black-drop"  can  be  seen 
only  between  two  dark  objects  against  a  bright 
li^ht,  as  between  two  meeting  planets  on  the  sun^s 
disc,  could  such  an  event  occur.  0.  B.  A. 


THB  OOMBT  WBXJ:.8. 

[19995.]  -EvsB  since  April  9th  this  comet  has 
been  observable  vnth  so  small  an  aperture  as  14in. 
and  a  power  of  20 ;  it  was,  however,  only  Just 
within  the  reach  of  such  an  aperture  on  that  date. 


drawing),  and  the  region  all  about  was  in  a  very 
agitated  condition.  Unfortunately  I  did  not  ob- 
serve the  Sun  on  Sunday,  but  to-day  (Monday, 
1  7th),  I  see  the  whole  surface  is  entirely  changed. 
T  he  large  spots  on  the  weetem  limb  have  diaip- 
pe  ared,  as  sJso  the  chain  of  spots  which  encircle 
the  disc  on  the  southern  zone,  while  towards  the 


^ 


centre  of  the  disc  are  a  number  of  new  ones  (of 
which  I  send  sketch),  in  the  northern  zone. 

Perhaps— if  such  has  not  been  done  ere  this  reach 
you— some  of  your  readers,  who  have  well-ap- 
pointed observatories,  will  give  us  the  measure- 
ments and  position  of  these  spots. 

Will**  F.B.A.S.'*  please  accept  my  earnest  thanks 
for  his  snswers  to  my  inquiries  ?  So  far,  I  have 
only  been  able  to  try  7  Leouis  and  ^  Cancri,  which 
I  divided  ;  7  Leonis  beiag  the  easiest.  I  will  try 
the  others  as  soon  as  possible,  and  let  him  know 
the  result. 

Would  he  be  so  kind  as  to  tell  me  what  star 
atlas  he  refers  to,  when  he  says,  "90  Leonisand 
66  Cancri  ?"  What  is  the  best  atlas  for  the  ama- 
teur ?  I  have  Webb's  *'  Celestial  ObjecU  "  ;  but, 
though  it  is  undoubtedly  a  most  excellent  work, 
I  cannot  see  how  I  am  to  use  it  without  B.  A.  and 
Ded.  circles,  and  also  all  the  star  atlases  referred 
to. 

Perhaps  I  am  dull  of  comprehension,  and  if 
some  one  will  infuse  a  little,  I  shall  be  moet  grate- 
'  ful.  W.  O.  Herbert  Bridle. 

1018,  Wood-street,  Philadelphia,  Pa. 

BOIBNTIFIO  BBSSABOH  AND  THB 
BOTAL  SOOIBT7. 

[1 9994.1 --Pebkit  me  to  amend  a  short  sentence 
in  my  letter  on  Scientific  Besearoh,  as  I  fear  it  is 
not  so  dear  as  it  might  be,  the  subject  -matter 
being  somewhat  difficult  It  is  said  that  the 
*'  drop  "  phenomenon  is  owing  soldy  to  the  9\z$  or 
lintar  dimensions  oi  the  source  of  the  light,  whether 
of  the  sun,  or  the  fiame  of  a  rushlight.  It  should 
be  that  the  "  drop,"  as  seen  between  two  meeting  I 
bodies,  whether  of  the  Sun  and  the  planet  Venus,  { 


Its  appearance  was  that  of  a  seven-and-half  mag- 
nituae  star  a  little  out  of  focus,  only  distincuishame 
as  a  comet  by  averted  vision,  when  a  famt  nebu- 
losity was  discernible  on  the  preceding  side.  But 
by  moving  the  telescope,  so  that  the  comet  was 
viewed  in  various  parts  of  the  **  field  of  view,*'  the 
tail  was  made  apparent  to  direct  vision  by  steady 


!:'0 


gazing.  It  is  almost  needless  for  me  to  mentioii 
lat  the  comet  was  only  to  be  found  by  meana  of 
an  equatorial. 

On  April  20th  it  was  easily  within  the  reach  of 
such  an  aperture,  being  about  three  times  larger 
than  on  April  9th,  and  by  the  21st  it  had  become 
so  much  brighter  that  according  to  Dr.  Copeland 
it  was  *•  readily  found  vrith  a  good  opera-glass." 

We  may,  therefore,  expect  shortly  to  nave  the 
comet  a  naked -eye  object,  probably  by  the  time 
the^  lines  are  in  print. 

Should  the  comet  be  as  brilliant  as  it  is  ezpeotad 
to  be,  a  splendid  opportunity  will  be  afFordea  us  of 
adding  to  our  spectroscopic  knowledge -of  these, 
the  most  mysterious  bodies  with  which  the  astro- 
nomer has  to  deal. 

London,  April  28.  B.  J.  Hopkins. 

A  OOlCPAOr  FOBM  OF   BTTKSBirS 
BATTBBY. 

[19996.]— I  HAVB  made  a  very  oompaot  form  of 
Bnnsen*s  battery,  and  having  used  it  a  good  many 
times,  and  it  having  thoroughly  satisfied  me,l 
thought  perhaps  it  would  not  he  amiss  if  I  sent  a 
description  of  it  for  the  benefit  of  our  numerous 
electrical  friends. 

The  containing-veesel  is  an  oak  trough  19in.  x 
6in.  X  4iin.  outade  diameter,  and  is  made  d  iin. 
stuff.  It  is  divided  into  12  compartments  or  cells 
by  11  partitions  of  |in.  deal,  which  slip  into  shallow 
groovee  cut  in  the  sides.  CJare  must  be  taken  that 
thev  fit  very  niody,  or  they  will  leak. 

The  inside  must  be  well  waterproofed  by  giving 
it  four  coats  of  Japan  black.  For  the  first  two 
•toats  a  little  turpentine  should  be  added  to  the 
Japan,    to   make  It  soak  into  the   wood.     The 
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JENOUraE  MXaUAinO  and  WOBLD  of  BODDRIB:  ffo.  asa.*^ 
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(midde  ttny  btf  Fruioh  polUh«d  or  vamiihed,  Bod 
wlMn  »  ooap]0  of  good  ttrong  handles  h*Te  been 
put  on  the  ends  tfiis  part  of  the  lob  is  fbnihed ; 
now  yon  muAt  go  to  the  electiioian*s  and  jget 
&  do<en  flat  porooi  oelli,  5|bi.  by  Sftin.  by  hm., 
two  doxen  sine  plates,  6in.  by  Sin.  by  {in.,  and  one 
doien  carbon  plates,  5iin.  by  2^hi.  by  iin.  (these  I 
bad  to  haye  out  expressly  for  me.  and  got  them 
with  the  rest  of  my  ttiioffs  at  Dole's),  with  a  dozen 
baU-pattem  damps  to  fit.  Now  solder  6in.  of  22 
oopper  wire  on  to  each  litio;  now  amalgamate 
them,  and  then  pat  one  carbon  in  and  one  tine  on 
each  lAde  of  a  poroos  cell,  and  put  them  in  the 
outer  trough.  Kow  connect  the  two  wiree  from 
the  sine  ot  ceU  No.  1  to  the  carbon  of  No.  2, 
and  so  on  through  the  whole  series,  leaving  one 
Bine  and  one  carbon  for  connection.  Now  ooarge 
the  porous  cells  with  nitric  acid  saturated  with 
bidiromate  of  potash  (this  isnecessaxy  toprerent 
it  fuming),  and  the  otrter  cells  with  sulphuric 
add  1,  wi^  10,  and  you  will  obtain  a  current  of 
enonnous  power,  verr  suitable  for  the  dectric 
ligli^  for,  with  a  gooa  lamp,  it  will  give  a  power 
equal  to  about  7o  candles.  It  requires  21b.  of 
nitrio  add  (Is.)  and  lib.  of  sulphuric  (Id.)  to 
charge  it,  ana  with  this  charge  it  will  give  a  con- 
stant current  for  about  four  nours.  I  would  have 
sent  descdption  of  the  lamp  I  use  with  it,  only  I 
fear  I  hare  trespassed  too  much  already. 

H.  8.  B. 


BUIOTBO-MAONBTIO  KOTOBS. 

[19997.]— EvxB  since  the  discovery  that  soft  iron 
oould  be  magnetised  and  demagnetised  very 
rapidly,  endeavours  have  been  made  to  construct 
an  effective  engine  for  working  purposes ;  and  the 
increasing  interest  which  at  the  present  time  is 
taken  in  Bie  sciences  oonnected  herewith  renders 
every  attempt  to  stray  from  the  beaten  path  worthy 
of  investigation. 

It  seems,  however,  almost  a  forlorn  hope,  when 
WB  eompaie  the  oost  of  dno  with  coal.  But  in 
oompetition  with  human  and  animal  power,  the 
ease  does  not  seem  so  hopeless  whea  we  consider 
that  the  food  (which  is  the  source  of  power)  is  also 
eomparative^  expensive.  And  hopes  are  further 
strengthened  considering  what  Faraday  says 
(••  BJM./'  Vol.  XII.,  p.  106),  that  "  the  electrical 
relations  of  one  drop  of  water  equal  a  powerful 
flash  of  li^tning,"  and  that  the  power  of  a  flash 
through  60  feet  is  equal  to  12,220  horses,  and  the 
initiafexplodve  force  is  equal  to  300,000,000  tons. 
Here  it  is  evident  that  explosive  forces  cannot  be 
Bttde  to  equate  with  correlated  forces,  which  they 
sumdement,  and  they  elude  our  grasp. 

1£  seems  natural  that  an  armature  attraction 
(so  long  known)  should  be  thought  to  be  the  most 
suitable  means  to  utilise  the  discovery  referred  to  ; 
but  seeing  that  it  is  known  that  battery  power  is 
being  wasted  to  produce  an  average  force  ftr 
infenor  to  that  at  contact ;  and  that,  far  less  fre- 
qoently  in  a  given  time  than  the  nature  oi  the  case 
could  adnut  of,  great  improvements  are  required. 

In  the  presence  of  further  light,  I  make  bold  to 
say  that  such  a  method  is  not  the  right  one ;  and, 
moreover,  I  say  that  the  power  rendes  in  the 
magnet  itself ;  and  that  our  efforts  should  be  to 
oontrive  to  use  the  direct  force  of  the  magnet  (not 
acting  at  a  distance)  which  can  be  proved  exists. 

Now,  it  is  known  that  iron  when  magnetised, 
dioctena  by  a  small  portion  of  its  length,  which  is 
restored  upon  cutting  off  the  current  This  fact  is, 
Ibdieve,  notgeneraliv  known,  and  often  considered 
doubtfuL  That  such,  however,  cannot  be  but  a 
fiMt,  I  have  settled  in  my  own  mind,  in  this  waj  : 
111.  That  anything  can  only  produce  motion  in 
another  thing  at  a  distance  by  means  of  an  inter- 
vaning  medium  (in  this  case  ether).  2nd.  That 
■nytfana  con  only  |>roduoe  motion  in  another 
thug  when  it  is  itsdf  in  motion. 

But^the  difficulty  lies  in  the  application  of  so 
■nail  a  motion  to  practical  purposes.  This  oould 
not  be  done  in  the  ordinary  methods  in  use  for 
MNih  an  object :  the  motion  would  be  lost' in  what 
I  mav  call  the  slack. 

Although  the  motion  is  so 'small,  we  have  two 
ottierdfenmstanoeein  its  favour  (like  the  pawn- 
broker, 2  to  1).  Ist.  The  power  is  very  great ; 
imagine  the  power  required  to  compress  a  oar  of 
iron  (cold)  the  hundreth  of  an  inch,  or  less.  2Dd. 
It  is  known  that  magnetising  and  demagnelising. 
whidk  corresponds  with  the  shortening  aud 
Isngthenin^,  can  be  done  with  the  utmost  rapidity ; 
in  my  opinion  only  limited  by  the  number  of 
^ribvmaoDS  corresponding  to  the  musical  note  pro- 
dneed  by  striking  the  end  of  the  bar. 

But  however  an  engine  may  be  contrived,  it  is 
certainly  necessary  to  avoid  slack  and  friction  as 
mneh  as  posdble,  and  in  order  to  give  an  idea  of 
the  elementary  i4>p]ication  of  the  power  to  other 
parti  required  to  complete  a  machine,  I  describe 
lig.  1,  which  represents  a  flat  bar  of  soft  iron 
riveted  in  many  plaeee  to  a  like  bar  of  bras*,  and 
wonnd  round  them  a  proper  quantity  of  covered 
eopper  wire  for  the  current,  which  flowing  will 
eansa  a  oontraction  of  the  iron  bar,  and  deflection  of 
flia  Oompoond  bar,  beooming  again  straight  when 
the  current  oeases.    The  bar  is  fixed  at  one  end 


to  a  base  or  upright.    Here  is  absence  of  daok  or 
friction. 

lb  manage  a  rapid  cessation  of  current,  1  would 
suggest    Pig.  3,  which  represents  a  dreolazsaw 


droumference  with  fine  teeth  (made  of  brass), 
which,  rotating,  breaks  and  makes  oontaet  with  a 
suitable  weak  spring. 

Fig.  2  represents  a  round  bar  of  iron,  surrounded 
by  a  parallelogram  of  gxm -metal,  in  union,  as  if 
one  pieoe.  When  the  current  is  in  the  coil  (diown) 
the  ontdde  bars  are  expected  to  bulge  a  little ; 
but,  nevertheless,  a  great  increase  of  the  motion 
compued  to  the  iron  bar.  So  far,  I  have  had :  Fig. 
2  made  and  laid  adde  for  two  years,  and  in  the 
absence  of  a  battery  have  been  unable  to  test  its 
performance.  The  lower  part  of  Fig.  2  suggests  a 
further  increase  of  mo'tion. 

In  .'conclusion,  these  ideas  being  only  in  thdr 
infancy,  it  is  to  be  hoped  that  some  of  our  readers 
will  advance  towards  a  perfect  madiine. 

Barry-road,  S.B.  J.  H.  Huxley. 


along  we  increase  the  area  inclosed  by  theoQiI,so4 
thus  add  lines  of  force  to  the  coil  or  sibtzict,ac* 
oording  to  vriiich  way  we  move  the  wire. 

In  oondudon,  I  should  like  to  ask  a  qasilioB, 
Will  any  one  be  kind  enough  to  tdl  me  flie  h«tt 
equivalent  of  one  ampere  per  second  througk  ooe 
ohm,  as  determined  by  experiment— not  cslCTilttid  r 


THB      TBLEOTBOSOOPB  —  DYNAMO- 
MA0HINE8-HBAT  BaXTIVAXBNT. 

[19998] -The  telectroscope,  described  in  letter 
19941  by  **  W.  L.*'  is  certainly  most  ingenious,  and 
I  believe  in  theory  is  all  right.  In  practice  I  am 
afraid  the  inertia  of  the  moving  parts  connected 
with  the  Nicol's  prism  would  render  it  impractic- 
able. Those  who  know  the  difficulty  of  making  a 
galvanometer  with  extremely  light  needle  deat  beat, 
will  appredate  this  objection. 

With  regard  to  •*  w.  L.'s"  first  (question,  the 
changes  of  resistance  of  selenium  attain  almost  the 
maximum  instantaneously.  The  latest  proof  of 
this  will  be  found  in  Za  Luniihe  EUctnquef  No. 
16,  April,  1882,  p.  380 -an  account  of  experiments 
by  Bellati  and  Romanese,  showing  that  1- 1,000th 
01  a  second  suffises  to  produce  almost  the  total 
effect. 

As  to  the  second  question,  the  resistance  of  sele- 
nium can,  I  believe,  be  altered  50  per  cent,  by 
bringing  from  darkness  into  a  very  strong  light, 
assuming  60  per  cent,  to  be  what  we  work  upon. 
If  the  selenium  cell  have  a  high  resistance  com- 
pared to  the  rest  of  the  drcuit,  the  resistance  of  the 
whole  circuit  may  be  altered  nearlv  50  per 
cent. ;  hence  the  whole  current  may  be  altered 
nearly  50  per  cent.,  the  redstance  of  sdenium  being 
about  10  per  cent,  that  of  iron,  although  the  cell 
in  this  case  must  be  very  small  (in  theory  a  point), 
it  might  be  possible  to  obtain  the  above  result ;  still 
I  thmk  the  objection  on  the  ground  of  inertia 
would  be  almost  insuperable.  Now  to  turn  to 
another  subject.  ' *  Humble  Bee  "  has  stated  that 
a  current  can  be  produced  in  a  wire  moving  in  a 
uniform  fidd.  '* Conrad**  objects  to  this.  Now 
both  are  right.  Whilst  **  Humble  Bee  '*  refers  to 
a  straight  wire  moving  perpendicular  to  its  own 
length  and  to  the  lines  of  force,  **  Onrad*'  thinks 
of  a  eoil  moving  dmilarly.  A  coil  moved  duularly 
would  have  an  dectromotive  force  generated  in  the 
win  on  each  dde  of  the  coil ;  but  these  would.be  in 
oppodte  directions,  and  thus  neutralise  one  anotiier. 
A  single  wire  can  only  be  made  to  produce  a  current 
by  letting  the  ends  shde  on  two  rails  of  metal  joined 
at  the  end,  thus  virtually  forminff  a  ooili  one  side  of 
which  only  moves,  and  thus  the  dectromotive  force 
in  this  side  is  not  neutraUsed.    By  sliding  the  wire 


THB     TBLBPHOmS      BBOBIVBBS    OP 
JOHN8TONB-8TOKBT  AlTD  OF  PBBIOB. 

[19999.]~Mb.  GsoBQd  Tolmait  is  singularivm- 
f ortnnate  in  his  telephonic  inventions.  The  xonB» 
of  receiver  referred  to  in  his  letter  (19987,  p.  177) 
as  having  been  invented  and  used  by  hioi  b 
November,  1880,  had  all  been  previoudy  pdMidy 
deecribed— the  first  two  by  Johnstone  Stoney  in  Am 
letter  referred  to  in  my  previous  oommunietttm 
Getter  19986,  p.  177),  tiie  hist  by  Mr.  W.  H. 
Preeoe  in  a  paper  "  On  some  Thermal  Effeelrof 
Electric  Currents,"  read  before  the  Boyal  SoeSsty 
on  27A  Hay,  I860. 

Johnstone  Stoney  says:  '*  A  spiral  wire ...  wis 
wound  dosely  so  that  the  spires  were  in  oontaot  or 
nearly  so.  One  end  of  the  spiral  wasfixed^snd 
the  other  end  aitached  by  a  thread  to  the  middle 
of  a  . . .  drum-head.  A  slight  tendon  was  put  oa 
the  thread  to  draw  the  spires  of  wire  s^tly 
asunder.  The  spiral  wire  was  then  made  part  of  a 
drcuit,  induding  one  or  two  cdls  of  Qrovs^s  bat- 
tery and  a  line  wire  |^ing  to  another  room.  The 
apparatus  oould  obvioudy  be  rendered  more  effi- 
cient by  using  ...  a  coil  consisting  of  a  number  of 
concentric  spirals  nqt  quite  in  oontaet,  so  as  to 
allow  small  motion  to  exist  The  induction  might 
be  still  further  increased  by  using  a  spiral  of  two 
wires,  so  that  a  powerful  local  current  migU  be 
kept  up  in  the  aftemate  spires.  whUe  the  vwyiog 
Une  current  is  passing  througn  the  intermediate 
one.  Another  improvement  would  consist  inuring 
iron  wire  wound  m  a  suffidentiy  loose  coil.  The 
self-magnetisation  of  the  coil  would  co-operate 
with  the  dectric  induction  to  heighten  the  effect* 

Freece  says:  "  It  occurred  to  me  that  if  a  long 
wire  of  small  diameter  and  higli  resistance  were 
attached  to  ...  the  centre  of  a  disc  (such  aaoneof 
those  used  for  tdephones . . .)  and  it  formed  part  of 
a  circuit  oonveying  tdq^onic  curroits,  sonorous 
vibrations  ought  to  be  reproduced.*'  Bxperimeata 
were  made  with  wires  of  platinum,  alumimum, 
palladium,  tin,  oopper,  silver,  and  gold,  all  under 
Sdon.  Alfred  W.  Bownrd. 

BlaBOTBIO-LIOHTnra  DANOBBS. 

[20000.]— With  all  due  deference  to"Sifma,*' 
for  whom  as  an  dectridan  I  have  the  highest 
respect,  I  think  he  rather  overrates  the  importance 
of  the  statement  he  refers  to  in  his  letter  on  the 
above  subject  Mr.  Johnson  is  certainly  reported 
to  have  said  that  he  would  pass  the  *'  whole  of  thst 
enormous  current  through  his  body.'*  Still,  it  ui 
to  be  remembered  that  his  audience  were  not  all 
dectridans,  and  to  go  into  the  question  of  relative 
resistance  of  his  body  compared  with  that  offered 
by  the  lamps  and  conductors  would  hare  been  eon* 
fusing  and  usdess ;  what  he  wished  to  demonstrate 
was  simply  the  inability  of  alow-tendon  ouzrent,  as 
that  generated  by  Edison's  machine  to  do  ^riiat  tae 
high  E.M.F.  in  those  of  Brush  and  others  haw 
done— ».f .,  give  a  fatal  shock :  andif  in  escplai^ 
this  in  popmar  language  he  allowed  a  teehnioalnr 
accuracy  to  creep  in,  it  hardly  merits  io  aevece  s 
denunciation  as  '*  Sigma  "  would  iofliot. 

No  tyro  in  dectrical  matters  would  suppose  that 
an  E.M  J*,  of  110  Volts  (or  thereabouta)  oonld  send 
a  current  of  1,000  amperes  through  the  resistattce 
of  the  human  body,  and  no  one  among  the  un- 
initiated will  be  in  the  slightest  degree  ^lightened 
by  **  Sigma's  "  letter. 

Suppose,  then,  we  ask  Mr.  Johnson  to  reoonstiud 
his  unfortunate  sentence,  and  make  it  run,  '*  uie 
whole  current  which  that  enormous  machine  oould 
send  through  his  body,"  and  I  think  it  will  meet 
all  requirements. 

In  oondusioo.  let  me  state  that  I  am  not  in  any 
way  interested  m  the  company  concerned,  and  have 
never  seen  dther  M!r.  Johnson  or  the  machine. 

Liverpool.  O-  A.  Koore. 

DCEDIOAIi  BBPLIBS. 

[20001.]— Vaeioosb  Veins  (40673).— This  is  a 
permanent  infirmity,  due  to  congenital  weakness  m 
the  fibrous  coat  of  the  veins^  caudng  gradaal 
stretching  of  the  vein-tube  with  pain,  swelliaf, 
and  duggish  circulation  in  the  parts  affected.  It 
is  aggravated  by  much  standing,  by  oorpulenee, 
by  constipation.  It  is  most  frequent  in  Uie  lower 
limbs,  because  there  the  veins  have  to  support  a 
long  column  of  blood,  and  is  more  often  found  m 
the  left  leg  than  the  right.  Such  cocupntiens  as 
do  not  throw  strain  upon  the  weak  Teseeb ;  me- 
chanical support  to  the  legs  by  means  of  bandages, 
or  elastic  stockings,  or  adhedve  plaster,  Aod  tte 
prevention  of  constipation  ere  the  means  of  leM. 
I  am  not  aware  that  dimate  Is  of  oonesquemeeto 
sudi  sufferers. 


ILiT  5, 1882. 
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KnDKY  DisxASS  (46667).— "B.D."  who  "has 
alw»va  lired  freely,  and  smoked  considerably,*' 
Qov  ou  a  sedea  of  symptoms  for  which  he  shoald 
get  e&ref  uUy  examined  by  a  physician.  There  is 
no  means  yet  discovered  by  which  a  man  who  has 
"rotted  his  timbers"  by  *<UviDg  freely"  and 
sookiag  eoxuiderably  can  get  a  new  set  of  timbers 
put  into  him.  If  he  leaves  off  drinking  and 
imokiag  he  will  stop  the  rotting  process,  and,  if 
not  gone  too  far,  soond  medical  advice  wiU  show 
him  how  to  tide  along  and  make  the  best  of  sooh 
stock  of  vitality  as  is  not  vet  used  njp.  And  medi- 
dae  may  Mp  him.  Bat  bis  case  is  not  one  that 
can  be  sesm  f  orUier  by  letter  writing. 

ScBOFULA  (46707).— This  is  too  large  and  varied 
a  sobjeot  to  write  npon  osefolly,  as  now  requested. 
Tbe  lonAa  of  degeneration  known  as  scrofula  are 
endless,  tlfeoting  as  they  do  more  or  leas  all  the 
organs  tf  th9  body,  and  in  very  various  ways. 
Querist  probably  has  scrofulous  disease  of  tfye 
elands  of  the  neck— a  disease  in  which  earthy 
deposit  takes  place  in  the  substance  of  the 
Ijmphaticglftnds.  This  slowly  enlarges  the  glanda  to 
a  mua  of  almand-like  tumours,  and  when  a  little 
eoUis  taken,  or  the  deposit  aortena,  there  ensue  a 
series  of  abaoeasef.  Theseabsoesseadischargematter, 
and— soaoon  as  all  the  scrofulous  deposit  baa  been 
fcot  rid  of — they  heal  up,  leaving  unsightly  scars. 
The  longer  these  abaoessea  are  in  dearmg  out  the 
deposit,  the  greater  will  be  the  j)ermanent  scarring 
and  detomity.  Local  applications,  of  which 
occaiioaal  dreaainga  with  a  tlxin  layer  of  soft-soup 
ii  one  0  the  most  uaefui  as  a  domestic  remedy^, 
will  ofldhjha^ben  and  faofiitate  tHs  ditcharge.  Bat 
orach  depoijda  upon  improving  the  general  health, 
30  as  to  prevent  further  deposit,  and  make  the 
blood  so  healthy  as  to  quicken  the  healing  process. 
Dtfnp  hooM  and  damp  olayey  localities  are  pre- 
jodioaL  Sea  air,  sea  voyages,  change  of  climate, 
and  dry  dwellings  are  advantageous.  Open-air 
oceapatioiu,  flannel  dothinf^,  such  food  aa  I  have 
indicated  £li  former  letters— m  fact,  such  hygiene, 
regimso,  and  diet  aa  wiU  keep  the  bodily  he^th  at 
its  best,  are  the  foundation  of  the  treatment  for 
inch  casein -^  Here,  again,  medicine  aUo  will  do 
much ;  bi^  I  can  only  advise  the  sufTerer  to  eon* 
salt  some  good  phyncian  in  his  neighbourhood, 
who  can  personally  examine  him  and  realise  his 
condition.  Unless  vegetarianism  is  distinctly 
hsnaflcaal,  my  opinion  would  be  against  it  in  your 
case.  If  thin  in  person  you  will  find  the  fat  bacon, 
milk  and  porridge  diet  useful.  Abatain  from 
3ikohol  and  tobacco. 

Bbowit  Marks  on  Skik  (46671).— Many  auoh 
marks  are  cured  by  applying  to  the  skin  a  lotion 
composed  of  an  ounce  of  borax  to  a  quart  of 
wat«r.  The  lotion  should  be  dabbed  into  the  skin 
€Tery  night  at  bedtime.  If,  however,  the  spots 
are  of  the  nature  of  lepra  or  psoriasis,  they  will 
&ot  go  away  without  appropriate  constitutional 
treatment.  James  JBdmunds,  K.D.,  &o. 

Orafton-street,  Bond-street. 

''BNaLISH  MBOHANIC"  HIOBO- 
SOOPICAL  SOGXSTY. 

[iOOOiO—Soaos  few  weeks  ago,  a  letter  appeared 
in  fcha  EvoxjsB  Mbchjlnio  in  which  it  waa  propoaed 
ts  astabhah  a  Microacopioal  Society  amongst  the 
rtadeta  of  this  journal,  to  be  called  the  **  £voli8H 
Ubcbahk  Microacopioal  Society."  It  is  gratifying 
to  find  that  aeveral  of  **  ours  "  have  already  signi- 
fied their  wiUingneaa  to  help  in  getting  up  auch  a 
sodetf,  and  it  therefore  only  remains  for  those 
interested  who  are  ready  to  become  members  to 
drop  a  line  to  either  of  the  undermentioned,  who 
wiU  be  very  glad  to  reeeive  any  auggestiona  beiaring 
on  the  matter.  The  nropoaed  aeciety  ooold  be 
wo^ed  aomewhat  aa  foUowsy  subject,  ot  eonrae,  to 
nch  modifications  as  might  be  deemed  expedient^ 
vfe.:— 

Admission  to  be  by  a  small  entrance  fee  and 
•naaal  subacUption,  to  defray  neoeasary  expenaea. 

A.  certain  prc^ortion  of  the  members  to  be 
dMssn  annually  to  act  aa  committee  and  honorary 
ttsretary. 

Ptoper  ralea  to  be  drawn  up  for  the  guidance  of 


I 


EAch  member  to  contribute  a  atated  number  per 
vanm  of  elides  for  circulation. 

Bozea  of  slides,  &c.,  to  be  sent  from  member 
to  member  at  regular  intervals.  Note-books  to 
loeompany  slidea  fur  receiring  notes  on  the  objects 
Met,  or  on  any  other  matters  interesting  to  the 
members  generally. 

y^  above  is  merely  a  bare  outline  of  what 
ught  be  done.  It  would  be  for  the  members 
«»iBfelves  to  say  how  far  the  idea  should  be  ex- 
^vtded.    After  a  while  the  society  would  be  found 

to  b«  a  pleasant  source  of  recreation  and  mutual 
MBitaiioe,  and  could  be  made  extremely  uaef  ol  in 

US  way  of  naming  and  exchanging  specimens, 

JV*^  favourable  to  the  scheme  will  greatly 
<^nige  by  eommanicating  their  ideas  to 

Jf«  C.  Sutton,  5,  Courtenay-terrace,  Portalade 

near  Brighton;  or 
y.  Cowley,  106,  Westem-road,  Brighton. 


WBXrHAirS    XTMIVBBSAIi    IKOLINIKa 
AND  KOTATnra  MIOBOSOOPE. 

[20003.]— TEBreadera  of  the  ByousH  Mbchamio 
are,  I  am  aure,  muoh  indebted  to  the  Editor  for 
the  publication  of  the  figures  and  deacripttonof 
Wenkam^a  new  mioroacope  in  the  issue  of  April  21 . 
We  ace  thus  enabled  to  understand,  in  acme  mea- 
sure, the  scope  of  design  of  the  microscope  that 
moat  perfectly  realises  the  modem  ideal— espedalW 
after  the  numerous  and  splendid  models  of  standii 
l^  Beck,  BuUoch,  Grubb.  Boss,  Swift,  ToUes, 
Watson,  and  others,  that  have  appeared  from  time 
to  time  in  the  pages  of  the  '*  E.  M." 

I  venture  to  offer  a  few  observations  in  supple- 
ment to  your  published  descripy|n,  premising  that 
I  have  examined  the  instrumeiScaref ulhr.  1  also 
premise  that  sundry  of  the  movements  are  practi- 
cally the  same  as  those  in  Watson's  microscope 
(devised  by  Mr.  Moss,  of  Macol^eld),  published 


a  few  months  ago  in  the  **£.  M.'^IUit  isluwn, 
however,  that  &e  original  models  of  fUh^nnds 
were  in  process  of  construction  at  tba  same  time, 
neither  party  being  aware  of  the  other^s  design, 
they  may  both  be  regarded  as  origiitt^ ;  my  obser- 
vations will,  therefore,  not  ineluaie  any  direct 
comparison  between  them. 

Dividing  my  remarks  under  foiir  headings^ 
(I)  On  the  general  design;  (2)  The  fine  adjust- 
ment; (3)  l^e  stage;  (4)  Minor  items— 

(1)  The  general  design  is  the  most  ambitious 
hitherto  constructed.  Here  are  no  half- measures. 
Mr.  Wenham  has  grasped  the  idea  of  centraliaiog 
the  whole  of  the  movements  round  the  tos^g^  the 
object  to  be  viewed,  and  has  dev^peinr  tho- 
roughly. In  Gnibb*8  substage-ii^,  Nachet's 
double-sector  substage,  Zentmayer'fflHnnging  tail- 
piece, and  Tolles*s  vertical  disc-i»rrier  for  the 
Bubatage  (**  Tolles-Blackham  **  micaBOscope).  com- 
bined with  the  rotating  stage,  we  have  devices 
enabling  us  to  obtain  every  obliquity  of  illumination 
(within  certain  limits  imposed  by  the  construction). 
But  for  range  of  effects  obtained  with  the  minimum 
labour  to  the  worker,  Mr.  Wenham's  new  micro- 
scope presents  advantages  over  all  previous 
construotions.  He  makes  the  focal  point  [i.e.,  the 
object)  the  point  of  intersection  of  the  three  axea 
of  motion  by  which  the  object  can  be  presented  to 
a  fixed  source  of  illumination  at  all  degrees  of 
obliquity.  When  utilising  the  movements  to 
obtam  obliquity  of  light,  the  observer  knows 
exaotly  the  direction  of  the  change  be  is  making. 
Every  position  een  be  registered,  and  the  results 
repeated  at  pleasure.  Moreover,  within  oonsideri 
able  limits  alterations  of  the  greatest  poesible 
delioaoy  in  the  obliquity  can  m  made  without 
removing  the  ws  from  the  eyepiece.  For  example : 
Taking  Fig.  %,  «B.  M.,"  April  21«  p.  144,  as  the 
normal  positioii  for  central  ught,  by  removiag  the 
condenseri  clamping  the  tail- piece  t;>  the  sector, 
and  directing  the  mirror  in  the  axis,  the  lateral 
inclination  of  the  limb  proper,  carrying  the 
optical  tube,  will  at  once  give  the  range  of  oblique 
light  from  the  nadir  of  the  object,  to  within  a  few 
degreea  of  its  horison ;  or  if  the  hemispherical  lens 
be  applied  in  the  stage,  in  immertion-oontact  with 
the  base  of  the  slide,  obliquity  of  incidence  from 
0  to  90**  on  a  dry  object  <«.#.,  in  air)  will  be  com- 
prised within  the  lateral  inclination  of  the  limb, 
about  41^ ;  for  thie  inclination  will  utilise  from  0 
to  41®  of  the  spherical  surface  of  the  illuminator, 
and  the  corresponding  rays  emergioi;  into  air  abov^ 
the  plane  surface  wilTbe  at  all  obliquities  from  0  to 
90^.  As  regards  dark -field  illumination,  the  new 
stand  gives  the  amplest  facilities.  With  any  ob« 
jective— dry  or  immersion —the  dark-field  can  be 
obtain«»d.  E?en  with  the  objectives  of  highest 
aperture — the  homogeneous-immersion  (ths,  of 
Powell  and  Lealand,  having  1-47  N. A— the  dark- 
field  would  be  obtained  by  the  lateral  inclination 
of  the  limb,  or  by  swinging  the  mirror  on  the  tail* 
piece,  76*^  from  the  normal  position,  using  the 
hemispherical  immersion  illuminator.  On  the 
whole,  it  appears  to  me  that  the  combination  of 
movements  radiallv  with  the  object  itself  as  the 
centre,  as  embodied  in  this  microscope,  famishes  us 
with  the  most  efficient  means  yet  devised  to  utilise 
the  resolving  power  of  oar  finest  objectives — to 
develop  the  finest  images  they  are  capable  of  pro- 
dudog.  I  commend  the  general  design  because  X 
foresee  that  in  the  hands  of  the  averagely  skiU^ 
manipulator,  results  which  have  hitherto  bee* 
regaraed  as  extremely  difficult,  and  obtained  some- 
what hap-hazard,  will  be  brought  within  the 
compass  of  eve^day  ability.  If  the  microscopist 
cannot  now  control  the  oblique  light  to  his  will,  he 
must  not  blame  his  microscope. 

(2)  The  fine  adjustment  is  very  conveniently 
placed,  so  that  it  can  be  worked  on  either  side  of 
the  nose-piece.  Bat  the  mechanism  is  lacking 
somewhat  in  delicacy.  To  my  touch  the  movement 
was  not  so  smooth  as  in  a  fine  adjustment  on  a 
similar  principle  made  by  Swift.  If  the  pinion  of 
the  fine  adjaatment  projected  slightly  beyond  the 
present  milled  heads,  and  were  tapered  conically, 
an  extra  sized  milled  head  might  be  readily  slipped 
on  when  required  for  very  careful  focussing — as 
generally  adopted  by  Tolles.  At  present,  too,  one 
notes  that  the  two  milled  heads  of  the  fine  adjust- 


ment and  those  of  the  coarse  adjustment  oome  to- 
gether too  closely  In  racking  up  tiie  optical  bo^, 
which  might  occur  either  in  using  4in.  or  5in.  Ov- 
jeotives,  or  in  using  the  super-smge.  If  one  re- 
quired to  rack  oat  the  opucal  bodv  entirely,  ft 
would  be  necessary  to  remove  the  milled  heaoi  of 
the  fine  adjostment—whioh  seems  to  me  by  no 
means  an  admirable  or  convenient  arrangement. 
The  great  variety  of  movements  in  the  new  stand 
necessitate  the  adoption  of  a  fine  adjustment  that 
will  work  eqaally  well  in  all  positions.  Doubt- 
less, Messrs.  Boss  found  difficultiea  with  the  *'  Zent- 
mayer  "  system  that  compelled  them  to  eneriment 
in  new  directions.  I  earnestly  hope,  however, 
that  they  will  not  rest  satisfied  with  their  present 
system,  but  innovate  until  real  success  is  attained. 
A  thoroughly  efficient  fine  adjustment  that  will 
permit  the  free  use  of  the  "  correction*'  ooOar  of 
the  objective  without  rocking,  is  one  of  the  me- 
chanical problems  of  the  day  still  unsolved. 

(3)  With  reference  to  the  stage,  the  mechanical 
rectangular  motions  appeared  to  me  rather  too 
rapid,  and  I  could  wish  (as  suggested  by  your  con- 
tributor), that  Tolles*s  plan  of  giving  ngidity  to 
the  fixed  ring  carrying  the  rotating  plate,  &c,  by 
thickening  the  exterior  flange  vertically,  and  above 
the  general  plan  of  the  stage,  towards  the  shoulder^ 
had  been  imopted.  A  clever  mechanic  like  Wen- 
ham  cannot  fail  to  appreciate  the  merit  of  ToUea'a 
plan,— Tolles  who  is  regarded  across  the  Atlantic  ai 
the  microscope  optician  par  exctlUnee. 

(4)  As  to  minor  items,  I  would  suggest  that  the 
**  ixis  *'  diaphragm  beneath  the  achromatio  oon- 
denser  and  the  rotating  disc  of  central  stopsj  &&, 
might  advantageously  be  replaced  by  the  simple 
disc  of  central  apertures,  as  in  Powell  and  Lealana*s 
condenser.  The  *'  iris  "  never  acts  centrally  enou^ 
for  delicate  work  with  the  condenser.  The  oen- 
tring  motions  of  the  substage  did  not  appear  to  me 
quite  up  to  the  mark— I  found  loss  of  time  and 
general  sluggishneas  of  action  in  the  movements. 
The  modifications  which  Messrs*  Boss  contemplate 
making  in  the  baseplate,  &c.,  to  enable  the  nurror 
to  be  slid  in  a  rotating  plate  in  the  oentre|  and  so 
that  a  lamp  can  be  carried  on  the  swinging  tail- 
piece or  at  the  lower  end  of  the  sector,  are  all 
coaimendable,  and  will  get  rid  of  'what  now  ap- 
pears an  enormous  area  of  blankness  in  the  baml 
disc.  .'  , 

In  the  above  remarks  I  have  used  lome  freedom 
of  criticism— not,  however,  in  an  unfriendly  spirit 
to  the  inventor  of  the  new  microscope.  We  have 
many  of  us  come  to  regard  Mr.  Wenham  as  the 
type  of  a  practical  medoauician  from  whom  im- 
provements in  the  construction  of  tike  microscope 
are  to  be  expected.  Let  me  urge  upon  him  to  focus 
his  attention  on  the  fine  adjustment,  and  thus 
crown  his  efforts  by  making  the  most  perfect  all- 
round  microscope  that  has  ever  bee^  seen. 

F.a.A.S* 

BAILWA7   BRAKES.— THE   WBSTINa- 

HOUSE    AT7TOUATIO     VAOUXJM.— TO 

"A  BAIL  WAY  SERVANT." 

[20004.]— Ths  Westinghouse  patent.  No.  1736, 
dated  May  13th,  1873,  coutains,  among  many  other 
improvements  in  details,  a  valve  apparatus  for, 
ana  is  the  earliest  patent  in  relation  to.  automatic 
brakes.  The  system,  as  at  present  designed,  if 
almost  identical  with  the  Westinghouse  autoinatic 
air- pressure  broke,  and  has  a  triple  valve,  auxilianr 
reservoir,  and  brake  cylinder,  modified  to  suit 
vacuum  action.  As  in  all  vacuum  brakea,  the 
cylioder  and  reservoir  are  necessarily  larger  than 
in  the  compressed  air  brake ;  and  the  weight  of  the 
parts,  with  the  exception  of  the  main  brake-jApe, 
is  considerably  in  excess  of  that  of  the  correspond- 
ing parts  in  the  automatic  air-pressure  avstem, 
though  not  so  great  as  in  the  Sanders  and  fiobtho 
apparatus,  as  used  on  the  Midland  Railway,  one 
great  advantage  being  that  the  heavy  and  expen- 
sive rocking  eluif  ts  are  dispensed  with. 

As  mentioned  in  my  letter,  page  156,  the  hose 
coxmection  between  the  vehiclea  is  made  by  means 
of  the  Westinghouse  universal  coupling,  which  oan 
be  used  either  with  air-pressure  or  vacuum,  and  will 
be  understood  by  ref erenoe  to  the  annexfld  illus- 
trations. 

Fig.  1  shows  the  main  brake- pipe,  tap.  hose- 
pipe, and  coupling,  as  seen  upon  the  end  of  a 
vetiiule.  Fi^.  2  gives  a  sectioa  of  the  coupling, 
and  also  the  mternal  wire- coil  b,  used  to  strengthoi 
the  hose-pipe. 

It  will  ue  seen  that  the  cap  1,  at  the  back  of  the 
coupling,  presses  lh«  fiexible  diaphragm  upon  the 
internal  OAge  2,  which,  in  its  turn,  holds  in  its 
place  the  packiu^-ring  3,  at  the  face  of  the  ooup- 
Ung,  a  spiral- spring  4,  has  the  effect  of  pushing 
the  packing-ring  outwards,  thua  insuring  a  per- 
fectly air-tight  joint ;  a  small  hole  6,  is  druled 
through  the  cap  1,  to  allow  the  pressure  of  the 
external  air'  to  act  on  the  diaphragm,  and  asabt 
the  spring. 

Ltfga  numbers  of  vehicles  may  now  be  seen  on 
different  railways  fitted  with  the'  hose-pipes  of 
both  air  and  vacuum  systems ;  this  is  of  great  con- 
venience in  the  interchange  of  roUing-stook,  bat 
it  necessitates  doable  expense,  and  the  adopttoaof 
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cut  ID  hlLlf  Its  depth,  BQ    18  to  grip    thecutttrbut 

ciwular  cuttLrs  can  U  uaed  by  flttmg  Tp^eo^  in  the 
ti^  juat  dnvejj  oii  ti^ht.      I  hare  not  broken  the 

one  ii*li  rejil  uijee. 

BhLhf\°T  °iakmg  one  for  &  geotlaman.  and 
BhouJd  be  pleaaed  to  .how  ft  when  it  is  aaishttl  to 
ff  n«°if  ^  '«lljw-ruedm,  or  gire  any  information 
If  nece^aary.  I  bave^overat  diiJerent  beads  to  take 
ttie  place  of  B  when  rt^^juirfcd-  C.  E.  Sibley. 

-J,  ^\oc^d^lle)-r&ad,  M ildm ay -patk,  London,  N, 

UNIVEBSAL  CUTTER. 

[20006 J- Lv   rq.ly   to   Mr.  J.  IL  Evanfl's   Ltt^r 

i:       V*-  *^^^^  }^*^^  ***  ^«"^g  t^^  uaiFersaJ  cutter 

^r  cutting  ppi^lB  jl  ia  nsual  to  set  it  at  an  ^UiAe. 

tint  for  thia  work  J  uae,  mMead  of  it,  a  diiJI,  ite 


data  w^  pubh^ed,  I  do  uft  faioir  wb««  to  find 
tbttn  !  k^(,ir  th*t  ^-^J.  K.  IV  kw»tttYli» 
sat  of  U*ia«it*»  oncinal  «t«el  iM>b-   wd  t^«£  nxA 

Talaahle  d^ta,  which  may  ^rift  into  obUTv-.Ti  nslesi 
pnt  upon  record.  Peihipt  -JR.  F.  -  irili  fiTiuxr 
u^  Lat,  with  imy  sacb  d*t»  which  t^  mmv  i»  iw*. 
leased  cf ,  -nd,  *iih  »u  eyp™«to,i  oi  li  opiim 
upon  tha  »er*w  ^n«tion*  which  I,  m  A^tot 
dubblor  m  amatftur  mwhaaiica.    hare  i^atorrd  to 

To  anyone  inter^ted  in  foUowiae  tip  the  *awi 
quefltioQ  from  a  matJiemAtioal  *taii£ipoj£t,    wTth  i 

which  the  pitch  wiU  be  a  definite  fxattio^i  ,ii  Of 
diameter  of  the  cjUnder  on  which  it  J,  cut- 
thu9  forming  a  TiniTEraal  md  n^tisraJ  srstam  c£ 
sere ff 5-- 1    wotild    reeommend    the    p«n^  d  i 

Ijabhahftd  by  H.  &eorg,  a  Otseww,  "shct.. 


PBOPEIXKBS. 


tbape  of  fij^urfi,  in  the  drilljafr  iHJitrnraeBt,  and  it 
cut*  Y^ty  clem  and  rounds  oJT  the  comere  as  wdL 
a^mttiinns  f  ii^e  a  lar^e  step  i  J  rill.  F.  W.  O. 

OEKAMENTAL.     LATHE-THREADg^ 
ERBATUM. 

r:i0007.]— In  my  bst  lofttir  (lOri?:))  by  Bomp  ovw- 
fiijrht.  at  page  I7;i,  the  woodcuts*  Fig.  ,:  rvnd  Fig, 
CH,  bav*  had  iht-W  anaka  mterrlmriijp'd^  iitid  mW 
eorrertmg  wih  ilif  |ion  in  nidnr  t^J  Iwi  hron^h^  iiitn 
jcrr^rdanoe  with  tha  dt^i^ti^dion.  whi^  h  wdl  hr 
found  m  the  third  parnjjraph  of  the  tf^tt.  IV-  t 
Jiiow*  accurmttiy  the  denj*  Holkaj^fr*i|-rhft»iI  i^f 
S**^  angle.  Tig,  n.  with  iti  full  trKinflkn  ni  ah 
*ii?-e  of  w>%  inriicjvtes  t?je  shaUtJiv  Itolf/.*|ifWl* 
thread.  Tl^  2  was  intt^nded  to  Pilmw  the  \V*hif- 
wrth -thread  in  triangles  of  .i.V,  but  romuW  olf 
oi,e  iiitlj  at  top  and  one -sixth  at  Ixdtoaii  as  shown 
bj  mistak*  on  Fig.  3.    Fig.  3  wms  inUnded  to 


t'20aOS.]^lT  ha«  occurred  to  iq«  to  «ii»Pr«t  ftiOan 
of  jiropeller,  of  which  I  made  %  BmAH  maS^  ■bm 
ycsjjjago,  whiohniay  be  doienbed  u  b»vktf  the 
motmn  somewhat  of  the  «ma«?tiiig  qr  comLr- 
rod  between  the  side  pair  of  dHwin%-im^STt\ 
locomotive  engine.  Look  at  tbeae  a*  »  traiai*«M- 
they  appear  to  li^e  and  fall  most  Rr^ioef  «Jly  *bot  in' 
refthty  they  nse  forward,  fall,  ^S  i^t^^ 

If.  therefore  there  wer^  two  paii,  of  coiiks 
worlaog  at  each  aide  of  the  TianeJ,  witl*  L  inm- 
work  acting  as  a  coupling,  and  tn  i^i,  ^a^evozk 
werfi  attached  suitable  float*  (tJser*  iSSThe^ 
dozen  formine  a  get  &f  box«  iirtUio3fc-  or 
wttom),  which  wonld  each  ineioe^  far  ^S#a 
Urgemaaa  of  water,  the  dt^-w^^^t  mmitm^- 
ance  of  which  would,  doubtlta*,  by  i£  ^oZShb^v 
a  gdod  progreSfliTe  teiidtucy  to  the  — Tiaari  Im  nlrl 
proj^owj  to  work  theiie  with  ilow  bA|  twwfal 
motion      It  has  always  appearsl   tQ    ni^  tQ  Ibsre 

19  a  vast  waste  of  power  m  the  *ti^ Trrtirtiit 

wbidi  both  paddles  and  bcthw  are  *i*T— w  ff  fnr 
inatjince.  a  rower  wer^  to  drp?B his  owStiu^i^ 
water  at  the  same  proportionate  tr »o S^jl^RllI 
f  he  ehanccB  are  he  wouFd  soon  eittierTJpJ^i^^ 
or  kill  himself  for  hi«  trouble,  hut  thM  hem^rlZyM 
not  gam  the  Bp(5&d  he  would  txpec*  IhZM^rt 
v^a^tFy-l^iter  bbde^in  fact  »  Wi«ioSS*3SiJ 
Htf  engthened  by  t:e-rodf  and  guide*  /com  iZ  ^S^ 
St*  th*it  lbs  diameter  would  bo  ms  Br«*t^  iK  ^^ 
-.ftbe™o[  would  be  the  «S*S  oJI^  foTS 
im^w -propeller,  and  would  b*  oldi^irS  ^^^ 
wotild  allow  the  iubjeot  to  ht  ^tttJimSi  I  il  tvl 
ENaLisH  Mtfm.iNi€  4J*u  W<»u>  arSOTxSL  hv 
thosij  wbo  are  mare  compeleiLt  to  ftj£^  ^  ^^t 


Mat  5,  1883. 


BMOLIBH  MEOHANIO  AND  WOKLD  OF  8GIBNCB:  No.  893 


197 


IBOV  KOXTIiDINa  VO.  2. 

L]— Aa  prondied  in  my  )utt,  the  tnbjeet  for 
thfjnttnt paper  is    *' Screw  Propellen."    After 
hATuig  ezAmined  the  drawing  and  the  loam-boardi, 
tUmovidflrmpareeforastart.   Firat,  by  making 
aplats  to  btuldit  on,  if  there  ii  none alreadj.  The 
«n  to  make  it  will  be  about  one  foot  larger  in 
djiOMter  than  torew.    The  boildiDg-idate  may  be 
Bidd  areolar  if  the  lorew  is  sm^  and  oan  be 
dnsd  m  the  stove.    If  large,  and  to  be  dried  in  the 
pt,  or  on  the  floor,  it  is  best  to  make  it  with  three 
or  four  bladee,  according  to  number  required.  Or,  if 
the  moulder  prefers  a  separate  plate  for  each  blade, 
will,  in  a  great  many  cases,  be  superior,  as  they 
Me  easily  shifted  from  place  to  place ;  and,  besides, 
if  the  mould  is  msde  to  answer  when  buflt,  each 
bbde  can  be  lifted  separately  from  its  bed  and 
diied  in  the  stoTe,  which  is  yery  conTenient,  as  ttiey 
tske  up  little  carriage  room ;  and,  besides,  the  dry- 
ing m  the  stoye  is  superior  to  the  pit,  and  less  fuel 
J»  wqyed.    We  will  assume  the  screw  is  about 
16ft.  diamefer  with  four  blades.  There  will  be  a 
cueolar  space  required,  about  20ft.  diameter,  to 
wott  m.    Goneeming  the  pitch,  sise,  and  shape  of 
propeller,  are  matters  for  draughtsman  and  pattern- 
maker.   The  screw  we  will  commence  with  will  be 
iniat  is  known  as  a  plain  screw,  or  constant  pitch 
WMighont.    It  is  the  most  simple  made,  and  one 
often  in  use.    Some  propellers  are  made  with  two 
or  more  different  pitches,  which  will  be  spoken  of 
Mwegetalong. 

The  one  we  are  commencing  shall  be  built  so 
that  each  blade,  if  conTenient,  can  be  taken  off  its 
bed  and  dried  in  the  utove,  or  without  being 
moTcd,  and  dried  where  built.  The  first  Uiing  to 
be  done  ia  to  lay  down  a  plate  about  a  foot  la^^ 
m  diameter  than  boss  of  propeller,  with  a  round 
bole  in  the  oeatre  of  it  to  admit  of  centre  of  cross 
for  the  spindle  to  work  in.  Hare  the  ring  bedded 
lolid,  and  either  ohunp  or  bolt  the  cross  to  it,  so 
thAt  the  spindle  will  keep  firm  and  steady  till  the 
job  IS  finiahed.  Having  put  the  spindle  in  its 
oo^  on  the  arm  of  it  you  fasten  a  parallel  board 
About  IQft.  long,  taking  care  to  sec  it  at  right 
nglei  to  the  spbdles,  so  as  to  have  the  surface 
that  it  sweeps  straight.  This  board,  when  secured 
mite  place,  is  for  forming  the  bottom  of  boss  of 
Krew,  and  also  a  bearing  or  surface  about  12in. 
outside  of  the  mould  proper  to  lay  a  tem^te  or 
foide  on  (resembling  in  thi^  a  wedge)  for  another 


When  in  its  place  a  weight  is  put  on  the  bottom  of 
it  to  keep  it  steady  and  secure  until  the  face  ef  one 
blade  is  finished  or  swept  up.  A  parallel  board  is 
now  secured  to  arm  of  ppindle  (and  I  should 
mention  that  in  this  part  of  the  job  the  arm  re- 
quires to  be  in  the  form  of  a  right  angle).  On 
account  of  the  model  of  boss  having  been  built 
first,  the  one  end  of  board  is  mt*)'*  fast  to  arm, 
while  the  other  rests  on  the  guide  ,acc  Fig.  3).    To 


r  I   c . 


board  to  work  in,  which  wul  be  explained  further 
€«.  Take  now  some  loam  and  brick,  and  on  the 
centre  pUte  build  up  to  within  fin.  or  |in.  of  face 
of  board ;  on  the  face  of  bricks  rub  on  some  soft 
loam  tiU  it  is  a  UtUe  higher  than  face  of  board, 
which  is  now  made  to  rcTolye,  and  you  have  the 
foim  of  the  bottom  of  boss  with  a  print  for  centre 
oore.  The  same  operation  is  gone  through  with 
OQtMde  bearing.    For  a  sketch  of  mould  in  present 


f^  i  O 


Me  see  Fig.  1.  A  A,  brickwork;  B,  point  of 
MBtre  core ;  dark  line^  loam.  The  board  is  now 
taken  off,  and  after  the  loam  has  become  stiff 
•Bother  board  is  made  fast  to  spindle  to  build  the 
boai,  or,  prop^Iy  speaking,  to  build  a  pattern  of 
boa    (see    Fig.     2).      ft    matters    little    how 


the  top  of  spindle  is  attached  a  small  pulley,  orer 
which  a  rope  works,  at  one  end  of  which  is  a 
counterbalance  wdght,  w;  while  the  other  end  is 
attached  to  the  arm  or  board,  so  as  to  facilitate  the 
sweep  in  its  passage  up  and  down  the  incline 
plane.  The  arm  in  this  part  of  job  is  not  made 
fast,  but  the  spindle  is.  The  arm  revolyes,  and 
should  move  fieely  up  or  down  the  spindle,  as 
required.  Having  got  the  arm  in  working  order, 
you  now  commence  to  build  the  blades,  which  I 
shall  reserve  for  the  next  paper.  Foundry. 

SOAP-ANALTSES  AND  FATTT 
ANHYDBIDSS. 

[20010.1— Iv  answer  to  query  46698,  page  183, 
ordinary  fixed  oils  and  fats  are  salts  of  the  triad 
organic  radical  glvoyl,  CsH»,  which  performs  the 
same  function  in  the  oil  that  the  metsi  bismuth 
does  in  nitrate  of  bismuth.  Thus,  nitrate  of  bis- 
muth has  the  constitution : — 
Bi"'       \q 

while  olein,  tiie  chief  constituent  of  olive  oil,  is— 

(C,«H3,0),}^» 
The  process  of  ordinary  saponification  consists  in 
the  decomposition  of  the  oil  by  caustic  alkali,  with 
tonsequent  formation  of  glycerine  and  a  soap  or 
saU  of  tlfe  alkali-metol.  Thus,  the  foUowing  for- 
mula repreeents  the  saponification  of  olA  by 
caustic  soda: — 

[&^ro,io,.g:.}o.=(o.^r}o,. 

Olein.  Caustio  soda.      Glycerine. 

(C„H„0),1^> 


Sodium  oleate. 

If  the  sodium  oleate,  or  «  soap,"  be  treated  with 
hydroohlorio  add,  as  occurs  in  the  course  of  an 
analysis,  free  oleic  add  is  produced,  together  with 
chloride  of  sodium.    Thus:— 


Na 
„  (C„H«0)  , 
Sodium  oleate. 


•(C,.H«OJ  }0+NaCl 


it  it  built  so  that  the  ouMine  is  good, 
Una  afterwards  pulled  down.  You  now  space 
^vrids  the  outside  bearing  into  four.  On  one  of 
gMs  lines  you  place  the  guide,  having  a  centre 
™*OBitoorTSsponding  wiOi  one  on  the  bearing. 


I O  +  HOI  - 

Oleic  ad< 

from  this  formula,  it  will  be  found 
that  dry  sodium  oleate  yields  92  76  per  cent,  of 
free  oldc  add,  and  similarly  the  alkali  of  the  soap 
would  be  stated  at  10*20  per  cent.,  so  that  the 
analysis  would  be  :— 

Oldc  add 92*76  per  cent 

Soda(NstO)....    10-20       „ 

102-96  „ 
Here  there  is  an  error  of  nearly  three  per  cent,  in 
excess  caused  by  assuming  that  the  soap  contains 
oldc  add ;  whereas,  if  it  be  regarded  as  containing 
oxide  of  sodium,  the  fatty  constituent  ^ould  be 
stated  as  oleic  anhydride  (Ci8HxiO)aO.  which 
differs  from  oldc  add  by  the  elements  of  water ; 
564  parts  of  oleic  add  correspond  to  546  of  oleic 
anhydride,  and  so  92*76  per  cent,  is  equiralent  to 
89  80  per  cent.  This,  with  the  10*2  per  cent,  of 
NsaO,  adds  up  exactly  to  100  0.  The  proportions  ef 
anhjdrides  corresponding  to  palmitic  and  stearic 
add  are  not  greatly  different  from  the  above ;  hoioe, 
the  necessary  correction  of  the  observed  weight 
of  fatty  adds  to  the  corresponding  quantity  of 
fatty  anhydrides  may  be  made  by  multiplying 
by  tne  fador  '97—100  parts  fatty  acids  represent- 
ing approximately  97  parts  of  the  anhydrides. 
In  properly  stated  soap  analTsis  the  percentage  of 
fatty  snhydrides  is  given  in  tne  body  of  the  report, 
with  a  note  or  ruerence  to  the  correspon^g 
amount  of  ftetty  adds. 
Sheifidd,  AprU  29.  Alfred.  H.  AUen. 


STBINa  VIBSATIONS. 

1^20011.]— It  is  a  curious  thing,  thaf  two  strings  in 
unison  and  on  the  same  violin  will  not  sound  louder 
than  one  string.  I  hare  never  had  this  accounted 
for ;  perhaps  the  following  may  be  a  step  in  the 
right  direction— rememberiog  that  where  there  is  a 
mystery.  It  is  best  to  go  out  of  the  beaten  trade, 
beioause  there  are  always  two  sides  to  every  ques- 
tion:—Take  a  lady's  U-ihaped  hairpin,  ^twill 
suit  our  purpose  better  than  a  tuning-fork,  push 
one  end  in  a  piece  of  wood  (say,  the  end  of  a  shelf 
in  a  greenhouse)  in  this  podtion  D  so  that  the  upper 
arm  wiU  be  free  to  move  up  and  down  or  vibrate— 
push  it  in  about  lin.  with  a  pair  of  pliers  ;  press 
down  the  free  arm  and  let  go,  a  dull  thud  is  the 
response,  but  you  will  see  it  go  up  and  down  past 
its  stationary  centre,  forming  a  figure  which  be- 
comes an  oval  when  started  out  of  a  straight  line. 
Now  tie  a  piece  of  white  cotton  near  the  round  part 
of  the  D  that  is  fixed  in  the  wood,  vibrate  it  as 
before,  and  the  cotton  has  all  the  appearance  of 
being  electrified  ;  it  seems  to  be  attracted 
and  repulsed  by  what  some  would  say  is  a 
current  of  dectridtv.  Who  knows  what  dectridty 
is,  or  what  sound  is  ?  I  leave  this  thought, 
and  next  I  tie  a  glove- button  to  lOin.  length  of  the 
cotton.  When  1  vibrate  this,  as  before,  throush 
the  D,  I  get  a  vibratinR-string  with  no  soimd ;  it  is, 
in  faot,  a  negative  vibration,  in  oppodtion  to  the 
podtive  vibration  of  the  D  or  tuning-fork.  I  only 
mean  that  one  sounds  and  the  other  does  not.  But 
a  change  has  taken  place ;  the  vibrating-string  is 
divided  into  two  parts,  forming  two  bow-like  seg- 
ments. Without  the  button- wdght  the  vibrations 
were  dispersed  without  form,  but  with  it  tiiey 
are  collected  together.  This  showr,  however,  that 
vibrations  do  not  produce  sound,  but  that  sound 
produces  vibrations  dependent  on  wdght.  We 
shall  see  the  effect  that  weight  has  on  sound 
pre|8ently.  You  see  the  two  parts  with  the 
wdght  of  button.  Now,  slightly  pull  the  piece  of 
cotton  hanging  below  the  button- viz.,  put  on 
more  tendon,  when  the  string  will  come  out  in  one 
bow  forix^  as  a  violin  string,  but  without  any 
sound.  Next,  lift  the  button  slightly,  and  the 
string  divides  into  three  parts— more  sfiffht,  into 
four  parts  —  the  less  weight  the  more  dividons. 
This  is  very  plain,  but  infers  a  different  state  of 
things  to  that  inferred  by  standard  books.  There  is 
only  a  thud  from  our  primitive  tuning-fork  or 
hair-pin.  Can't  we  make  it  soimd?  Take  a 
violin  bow  and  vibrate  the  nnder  aim  that  is  in 
the  wood  (soundboard ) ;  vibrate  it  about  lin.  off 
the  wood :  you  only  get  a  nasty  mixture  of  harmo- 
nics, because  there  is  not  suffident  weight  to 
collect  them  together,  but  pull  the  cotton  and  out 
comes  the  true  sound. 

I  infer  from  all  this  that  harmonics  are  produced 
on  the  violin  by  a  change  of  weight— vis.,  the  ten- 
don is  altered  from  tnd  to  end  to  different  parts  of 
the  strinff.  And  thatpressure  on  the  string  acts  as 
a  lever  placed  under  a  tendon  bar  (a  rod  of  iron, 
a  stick,  or  any  lifting  arrangement.)  But  I  need  not 
go  into  this.  Now  let  us  take  two  strings  on  a 
violin,  the  D  and  G,  or  covered  string.  When  I 
put  my  third  finger  on  D,  I  get  the  upper  note  to 
the  open  O — viz.,  an  octave ;  but  look  at  the  silver 
string,  it  is  divided  into  two  parts.  How  is  this  ? 
Why,  the  wdght  of  third  fin^  acts  on  the  unison 
lower  string  through  the  bndge,  and  changes  its 
tendon.  This,  however,  takes  away  some  of  the 
weight  bdonging  to  the  D  string,  and  it  does  not 
sound  so  loud  as  anv  other  note,  say  those  produced 
by  first  or  tecond  finger,  which  would  not  be  in 
unison  with  open  Q.  If  I  want  the  upper  G  to 
sound  as  loud  as  the  other  notes,  I  must  stop  the 
open  G  from  vibratfaig,  and  directly  I  put  another 
fin^  on  it,  and  only  allow  the  stopped  D  to  vibrate 
by  Itself,  then  the  upper  G  is  as  loud  as  the  other 
notes.  Tins,  then,  is  the  reason  whv  two  stringa 
will  not  sound  louder,  because  one  takes  the  weight 
off  the  other. 

My  great  rule  is  this, "  That  an  open  string  does 
not  form  itself  into  parts,''  although  this  is  implied 
in  all  class  books.  Fiddler. 


Patterns  for  Kouldlnff  NMne-Platea.— In 
the  AintrUan  Machinist,  Mr.  G.  B.  Footejgivee 
the  following  iugenious  method  of  obtaining 
patterns  for  moulding  name-plates.  &c. :— First. 
Set  up  a  card  with  suitable  type ;  if  vou  have  an 
engraved  trade-mark  or  cut  ox  medal,  put  it  in 
the  card  as  set  up.  Then,  after  the  forme  is  made 
up,  justity  it,  plane  down,  &c.,  press  it  into  a  sheet 
of  hard  rubber  of  proper  thickness  which  has  been 
softened  by  heat ;  let  the  rubber  cool  under  pree- 
sure  untUnard,  then  file  off  the  face  of  the  rubber 
until  you  get  down  to  the  levd  of  tlie  impresdon 
of  the  face  of  the  letters,  &c  You  now  have 
apparently  a  flat  piece  of  hard  rubber.  Now  put 
this  on  a  flat  heated  surface,  and  the  f aee  of  the 
letters,  &c.,  will  rise  up,  diowing  a  reversed  im- 
pression of  the  type,  beautifully  adapted  as  a 
pattern  for  moulding.  This  pattern  can  be  bent  to 
any  shape  for  attaching  to  a  curved  surfaoe. 
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SEFLIES  TO  QUERIES. 

t^M 

♦«•  Jh  their  answers,  Correspondents  are  re- 
mpeetfuUu  requested  to  mention,  in  each  instance^  the 
title  emd number  of  the  quenj  asked, 

136398.]— Jenny  land  Xnffln«a  (XT. a.)— I  «m 
muoh  obliged  to  **CaMtain"  lor  the  iolonDatioti 
on  p.  109.  The  doMripUon  giTdn  of  tfaeeo  enfines 
HgroM  with  what  I  hate  teen  on  thoNortii  tttaf- 
f ordabire  line.  I  wac  under  the  impreerion  thej 
were**J«nDy  Lind0"when  I  wrote  the  qveiy; 
but  J  wanted  proof.  What  number  waa  the  M«  S. 
and  L.  **  Cantairs  "  refers  to  f  I  remember  seeing 
two  enginet  on  the  M.  S.  and  L.  of  the  *'  Jenny 
Lind**  type;  bnt  haTins  four-ooapled  tcaiiing 
driTJDg-wheeit,  and  the  woeels  had  roond  spokea. 
Hu^  wvre  nnmbered  66  and  69.  Can  **  Oareuira  " 
give  the  date  of  their  oonitruotion.  or  of  that 
^easF  I  beliere  the  **  Jenny  Linda  "  oame  oat  in 
ia47.-K.  N.  H. 

r48096.]^Freaervinff  and  Arranginff  Foaall 
Sheila.— **MoUufca"  might  potsibly  dad  the  fol- 
lowing arrangement  suitable.  First,  the  cabinet 
may  be  made  42in.  bv  24in.  (and  capable  of  ex- 
tension in  height).  The  drawers  must  be  such  as 
to  receive  fair-sised  fosdilf ,  but  must  not  obstruot 
the  light;  thus,  the  sides  and  back  may  be  liin., 
and  the  front  3iiu.  deep.  The  front  of  every  third 
or  fourth  drawer  may  be  5in.  deep  to  accommodate 
any  extra  large  specimens.  To  get  maximum 
dwpthf  hare  ozUy  side  slides.  Next,  as  specimens 
must  be  readily  transferable,  use  boxes,  and  to 
prevent  them  being  jarred  or  from  rolling  about, 
line  all  with  cotton  wool  (pink).  One  sheet  of  grey 
drawing- card  (id.)  will  make  4S  boxes  2jiin.  sq. ; 
thus,  bend  a  piece  of  sine  uto  the  form  of  a  very 
acute  y,  equal  in  deoth  to  the  side  of  the  box,  and 
by  inserting  the  oara,  bend  up  by  pressure  on  the 
table.  Next,  snip  out  with  scissors  four  little  tri- 
angnlar  pieces  from  the  creasej  on  two  opposite 
sides,  making  two  (opponte)  snips  much  larger 
than  the  other  two :  this  will  make  the  intervening 
aide  slope.  The  ends  of  the  unsnipped  sides  will 
then  overlap,  and  may  be  secured  quickly  and 
neatly  with  stationer's  brown  sealing-wax.  The 
object  of  the  sloping  side  is  to  inscribe  the  forma- 
tion, locality,  and  name  of  specimen.  The  advan- 
ta^  of  makmg  the  boxes  one's  self  is  that  you  can 
snit  your  own  requirements  as  to  size,  height  of 
tides,  and  economy.  The  boxes,  for  sake  of  uni- 
formity, should  be  multiples  of  the  smallest.  Speci- 
mens too  large  and  heavy  for  these  boxes  may  be 


wood,  labelled,  at  the  head  of  each  f am.,  class,  &c., 
is  Tory  good,  as,  by  running  the  eye  up  the 
columns,  you  see  at  once  the  grade  of  any  particu- 
lar specimen.  I  was  told  by  a  professional  collector 
that  glycerine  and  gin  formed  a  very  good  preserva- 
tive compound.  I  should  be  yery  glad  to  know 
uyiclf  whether  this  is  better  than  gum.— PhoulS. 

[46381.] ~Tlircc-I.effffed  Oravlty  Bsoape- 
incnt.— **  Alfojoe  "  and  E.  M.  Nelson  do  not  seem 
to  be  aware  that  they  have  been  disputing  about 
an  escapement  which  was  superseded  at  least  23 
years  ago,  by  the  double  three-legs  of  the  West- 
minster dock,  which  was  put  up  in  1859.  I  cannot 
now  refer  to  any  but  the  sixth  edition  of  Sir  £. 
Beckett's  book,  but  I  am  sure  that  the  Westminster 
escapement  has  been  described  in  four  or  five 
editions,  avd  in  the  Encyelopadia  Britannica,  and 
also  the  four-legged  one  for  small  clocks  or  regula- 
tors. I  concluded  when  I  saw  the  one  whidh 
**  Alfoioe "  copied  from  the  copy  of  the  original 
three*leg8  in  '^  a  book  by  J.  W.  Bauson,"  that  it 
must  be  an  old  book,  written  soon  after  Sir  E. 
Beckett's  first  publication  of  that  escapement, 
nearly  30  years  ago;  but  he  now  says  it  is  only 
aeyen  years  old,  which  is  an  odd  commentary  on 
bis  remark  on  the  high  authority  of  Benson  as  a 
writer  on  docks.  No  doubt  Mr.  Nelson  is  right  in 
aayingthat  the  late  Astronomer  Royal  preferred 
an  eacapement  which  he  had  invented  and  published 
8*oye  60  years  a^o,  for  the  standard  dock  at 
Qrcenwieh;  but  I  have  neyer  been  able  to  learn 
that  it  was  preferred  by  anybody  else.  I  remember 
and  have  found  a  letter  m  these  pages,  just  two 
yean  ago,  from  "0.  A.  T.,'»  and,  I  think,  others 
alBo,  saying  that  the  writers  had  themselves  made 
fi^^lfft  escapement  regulators  from  Sir  E. 
Beckett's  book,  and  found  them  most  suoceesful. 
«*0.  A.T.*'  said:  **  the  rate  had  been  simply  per- 
f^"  but  «*the  beats  not  so  equaUy  loud,^'  as  he 
wished  for  astronomical  purposes.  Mr.  Nelson 
mentioes  pin- wheel  escapements  with  train  remon- 
toires  as  better;  and  certainly  no  recorded  rate  ever 
equalled  that  of  the  **Dent  and  Denison"  dock  in 
tile  1861  Eiidbition ;  but  remontoirea— at  least  the 
Mat-*haye  been  abandoned  on  account  of  their 
dehoaey,  and  the  practical  equality  vnth  them  of 
theae  later  gravity  eso^fmnents— not  spoilt  by  the 
errors  which  he  rightly  censures  in  the  late  Mr. 
Cooked  supposed  **  isaprovement "  of  them.  It  is 
quite  trne   that  their  gteat  and   unquestioned 


superiority  is  in  turret  docks,  but  equally  true  that 
the  *'  four-legged  gravity  "  in  regulators  may  be 
at  least  equal  to  a  mnoh  more  costly  and  delicate 
dead-escapement  dock.— Hoboloous. 

f46395.]-<».  W.  Tank-Bngteea.— I  wish  to 
ask  *»  Clyde,"  if  "  Heeiod  "  (G.  W.)  is  not  of  the 
same  type  as  2042,  iUustrated  on  p.  87,  and  if  sc^ 
if  he  has  not  omitted  the  original  date  of  their 
appearance,  which  I  understand  was  1849? 
Clark's  <'Baflway  Machinery"  of  1855  has  an 
engraving  of  one  of  that  class.— B.  N.  H. 

[46396.]— Terr  eat  rinl  Xyepleoe.— To 
"Pauoul."  — The  eyepieces  alluded  to  are 
seemingly  of  the  usual  character  supplied  with 
terrestnal  telescopes.  The  lenses  G  and  D  are 
probably  one-half  the  sum  of  their  focal  lengths 
apart,  and  the  lens  A  lust  within  the  focus  of  the 
ibject-glass,  so  that  the  emer;^ent  rays  cross  im- 
aediately  in  front  of  B.    This  would  cause  the 


central  rays  to  diver^ ;  but  they  are  neverthdeas 
brought  to  a  focus  midway  between  G  and  D.  No 
donbtthis  appears  incongruous  to  "Paugul,"  but 
he  can  easily  yerify  its  correctness  l»y  a  little  actual 
experioient.  It  is  very  ea^  to  quote  a  string  of 
optical  truisms,  and  so  account,  in  an  off-hand 
manner,  for  all  the  phenomena  of  refraction ;  but 
it  is  much  better  to  practically  apply  theae  pre- 
cepts before  doing  so,  and  this,  as  it  seems  to  me, 
is  just  what  **  Paugul "  has  neglected,  when  he 
says,  ''The  position  of  the  diaphragm  is  wrong; 
it  should  be  at  the  point  where  ine  rays  cross  where 
the  image  is  formed."  Now,  he  is  apparently  not 
aware  that  between  G  and  D  the  rays  do  not  cross 
at  all,  nor  that  he  is  describing  two  different  kinds 
of  foci  which  cannot  be  formed  at  one  and  the 
same  time.  The  focus  eaused  by  the  crossing  of 
the  rays  in  simply  a  round  spot  of  light,  and  there 
can  be  no  image  until  these  rays  have  become 
p<Upab]y  divergent,  or  until  they  haye  been  col- 
lected by  another  lens.  This  may  be  yery  easily 
demonstrated  by  holding  a  piece  of  white  paper  at 
the  outside  focus  of  D,  when  the  white  spot  of 
light  will  show  that  here  the  ra^  do  really  cross, 
and  that  an  image  of  the  object  is  not  formed  until 
some  distanoe  fiom  the  focus.  He  may  also  notice 
that  the  conjugate  foci  of  this  spot,  and  that  of 
the  image  between  C  and  D,  do  not  accord  with 
what  he  evidenUy  conceives  to  be  their  theoretical 
position.— Aldebaban. 

[46424.]— Circular  Saw.— I  see  "  Circular  Saw" 
is  not  exactly  satisfied  with  ''Pattern  Maker's" 
reply.  I  think  if  he  will  act  on  my  advice  he  will 
have  no  occasion  to  be  dissatisfied.    In  the  first 

Slace,  he  must  not  expect  to  accomplish,  at  hii 
rst,  second,  or  third  trial,  what  it  nas  taken  a 
saw-straigbtener  his  lifetime  to  learn.  What  I 
would  recommend  him  to  do  is  to  go  to  a  sheet- 
iron  warehouse  and  get  three  half- sheets  of  iron, 
sby,  one  24,  one  18,  and  one  14  ^auge,-n6xt  get  a 
henvy^  iron  block,  say  an  anril  with  a  good  round 
face,  i.e.,  not  hollow,  as  a  worn  anvil  gets ;  next, 
a  fair- sized  hammer,  take  off  your  coat,  and  turn 
up  your  shirtdeeves,  then  take  one  of  the  sheets 
(it  does  not  matter  whether  it  is  the  thick  or  thin 
one)  in  his  left  hand,  and  the  hammer  in  his  right, 
throw  it  across  the  block,  and  hold  it  at  such  an 
angle  as  the  eye  can  look  over  the  edge  and  scan 
the  surface.  You  will  notice  that  it  is  warped  and 
buckled  in  all  forms— anything  but  perfectly  flat- 
some  places  rising  up,  otners  going  down  into  val- 
leys. Now,  what  you  want  to  do  is,  by  hammer- 
ing around  the  edges  of  the  yaUeys,  to  stretch  and 
thus  relieve  the  buckle,  and  you  must  try  by  this 
means  lo  get  all  the  little  inequalities  into  one 
great  hollow,  rise,  or  buckle,  and  then  by  the  same 
method  around  the  edge,  to  bring  your  sheet  per- 
fectly flat  When  you  have  g^  one  right,  then 
try  the  next,  and  thisn  the  next,  and  if  you  can 
succeed  in  aU  three  thicknesses,  tr^  your  saw,  and 
not  before.  I  would  caution  you,  in  straightening 
the  sheet  iron,  to  finish  straightening  the  first  be- 
fore you  touch  the  second ;  and  if  you  can  succeed, 
you  will  be  able  to  do  what  hundreds  of  sheet- 
iron  workers  can't.  I  would  also  advise  "  Circular 
Saw,"  as  he  does  not  know  a  saw-fettler,  to  take 
it  to  his  ironmonger  for  him  to  send  it  to  a  saw- 
maker,  so  he  may  have  his  saw  to  do  his  sawing, 
for  it  may  be  it  will  require  straightening  again 
against  the  time  he  has  straightened  his   three 

Seoea  of  sheet-iron,  and  certainly  he  ought  not  to 
uch  his  saw  before  he  has  done  so.— Wobkinq. 
Toic. 

[46440.] —Annlyahs  of  Soot.— The  ammonia  is 
the  only  yduable  constituent  of  soot ;  that  is  esti- 
mated as  sulphate.  An  analysis  gives  43  parts 
organic  matter,  containing  nitrogen  *21,  sulphate 
of  ammonia,  12-7 ;  carbonate  of  lime,  10  6 ;  insolu- 
ble silidous  matter,  15 ;  oxide  of  iron  and  alumina, 
6-5 ;  carbonate  of  magnesia,  alkaline  salts,  &o.— 
Sakbas. 

[4G443.]— Handel  Organ.— An  account  of  the 
alterations  and  repairs  to  the  Crystal  Palace  organ 
will  appear  soon  in  the  Engiueer.—J,  W.  W. 

[46445.]— OsMogene.  —  Try  whether  yon  can 
stop  the  leak  by  grinding  the  two  parts  together 
with  a  little  fine  emery  and  oiL— T.  P. 


[46448.}— Powder  -  JlCixint  XMhiaa-Yw 
can  make  one  either  by  adapting  a  nsrs,  srbr 
baring  a  pan  in  which  anas  tevdfB.  Shofu 
advise  you  to  see  some  of  those  mads Vy  "■^^t^niiti. 
and  you  will  be  able  to  give  an  idea  of  vdntii 
wanted;   for   one  that    would   do  lor  -^-^ 


manures  might  not  be  exaoth  adsnted  to  nixiag 
the  substances  aold  as  fruit-saits.— Mui.  Lob. 

[464M.}— €kui  from  Wood.— This  qoery  ii 
unanswerable  without  knowing  the  kind  of  irood, 
whether  wet  or  dry,  and  what'* gas"  itmcnl 
The  ash  would  be  charcoal,  plus  the  minenl  eon- 
stituents — yalnable  as  a  dressing  for  the  giomd, 
if  for  nothing  else.— E.  G.  M. 

[46458.]— Fernery  Pipes.— There  is  no  hdp 
for  it  but  to  polish  up  thepipes,  or  to  aUoir  them 
to  become  discoloured.  Tney  are  eaiilj  dstsed 
with  oxalic  acid ;  but  perhaps  they  would  look 
better  when  thoroughly  disooloored  thss  vkm 
perfectly  bright.— Nxtn.  Dob. 

[46490.1— O.  P.  JoinU  —There  is  notluQ^TBT 
remarkable  about  these  joints.    The  wiisi  ire 
twisted  together  and  soldered  (using  rosia  st  tke 
flux),  and   are  then   covered  with  gattsasroU 
strips,  which  are  mdted  together  by  th«  sidol  s 
warm  tool,  and  pressed  into  shape  with  dsmp 
fingers.    Oulley,  *^  Practical  Telegraphy,"  pp.  169 
0t  seq^  giyes  full  and  explidt  directions  for  nuking 
joints,  to  which  I  would  refer  the  qneiiit,  if  hs 
wishes  to  excel  m  this  work,  as  applied  t»  Issg 
tdegraph  lines,  where  eyery  little  detail  iicsis- 
fully   studied.    I  don't   know  whether  a  Isbv 
edition  than  the  seventh  of  Colley  b  out :  bat,  is 
that,  be  refevs  to  Chatterton's  compound  ss  on« 
component  of  the  insulating  covering.— Nvx.  Dot. 

[4G493.] -Lathe.— To  ••  Sunuoht."-!  iriaii 
for  correct  sizes  and  weight  of  5in.  lathe,  g&p«b«d 
and  screw-cutting,  to  out  square  bars,  lin.  by  lin., 
with  circular  saw.  I  hope  you  will  send  sketch  of 
drilling-frame,  and  spindle  for  drilling  boles  in 
hubs  of  bicycle  for  ordinary  lathe,  with  sHde-mt 
not  backgeared,  5in.  centre.— Lono  Toh. 

[46497.]--Fortified  Oities.— Seyecal  fragmsats 
and  lengths  of  the  walk  of  limerick  yet  iiiiin. 
Near  one  extenrive  portion,  a  beautiful  braais 
statue  to  Sarsfldd,  who  so  brayely  d^ended  thow 
walls,  has  just  been  erected*  There  are  also  ssbs 
toweis  and  pNsrts  of  the  andent  walla  of  Wateriofd 
remaining,  interesting  as  having  been  boilt  by 
the  Danes,  and  resisted  the  efforts  of  Strongbov. 
I  haye  also  seen  portions  of  tke  old  wdls  at 
Ftithard.  Cashel,  and  Clonmd  in  oounty  Tipporsry, 
and  at  Youghal  and  Kilkenny.  In  many  Imh 
cities,  fragments  of  their  walls,  caetleo,  and  towsa 
yet  exist,  and  may  be  studied.— B«  B.  F. 

[4M97.]— Fortified  Engllah  Cities  — Pexhspi 
the  following  may  assist  ''Antiquary."  Staffora 
was  anciently  encompassed  with  walls  having  four 

Sites.    They  were  demolished  by  Sir  W.  Brecetoo, 
eneral   of  the   Parliamentary    forces   in   1643. 
Coventry  was  also  protected  by  walls,  whidi  re- 
mained till  1661,  when  they  were  almost  whoUy 
destroyed  by  the  Earl  of  Northampton.    The  vsUi 
of  Worcester  existed  till  1651.   when  they  wen 
thrown  down  after  the  battle  of  Woroeeter,  wbenun 
Charles  II.  was  defeated  by  Cromwvll^  M^ 
says  in  his  Itinerary:— "Shrewsbury  is  staonfly 
willed  and  defended  with  waiter,  which  ii  to  M 
counted  in  manner  for  the  towne  ditch....  Ths 
wallsare  more  than  a  mile  in  compass."  **Oi«eBtry 
was  formerly  surrounded  by  strong  walls,  whi£&irei« 
a  mile  in  compass,  having  four  gates,  also  sbf&eth* 
ened  with  a  ditch.    The  gates  remained  till  ITSl" 
**  The  towne  of  Ludlow  ii  well  walled,  and  bj  esti* 
matioa  a  myle  in  compass.  There  bu  ih  the  wall  tn 
gates-Broad    Gate,  Old   Gate,    Qaolford  Gate, 
Oorve  Gate,^nd  Mill  Gs^.     The  oastetl  hemmeth 
in  part  of  the  towne,  and  standeth   on  a  stronff 
rocke.  well  ditched  between  Carve  Gate  and  MiU 
Gate ''  (Ldand).--STm>BNT. 

[46510.]  —  Photography.  —  The  following 
arrangement  may  not  suit  large  plates,  withoot 
some  modification  ;  but  I  find  it  yery  bsuidy  with 
the  cabinet-sise  and  smaller  platea  I  ma£k  wiUl 
The  dimenrions  must  be  regulated  to  suit  size  of 
plate-box,  and  dark  slide  when  open.  Hy  dsric 
slide  is  a  single  one,  so  I  find  the  following  suit  mt 
perfectly.  I  procured  two  stout  tradesmf  a  show- 
cards.  One,  for  the  kK)ttom,  I  cut  16in.  by  9tn. ; 
the  other,  for  the  front,  is  16in.  by  12in.  I  ninged 
these  together  along  a  pair  of  their  Ifiin.  edges,  by 
glueing  with  pieces  of  tape,  so  that  they  open  and 
shut  liXe  a  book.  They  are  then  coyered  with  a 
black  bag,  as  shown  in  the  annexed  figure.  There 
is  no  need  of  cardboard  at  the  back.  The  fhmt 
cardboard  is  kept  up  by  its  being  slipped  within  a 
tape  that  ii  sewed  to  the  inside  of  front  of  bag, 
about  4in.  from  top.  I  rather  think  this  front 
cardboard  could  be  dispensed  with,  if  the  top  were 
kept  stretched  from  side  to  sidci  by  a  piecfl 
of  stiff  cane,  or  other  suitable  tn^t^*ri^  X^ 
front,  back,  and  bottom  of  bag  are  made  ol 
one  piece  of  black  stuff,  with  the  seam 
underneath.  I  have  the  seams  sewed,  butprobahly 
dastic  glue  would  be  a  safer  fastener.  When  the 
first  bag,  with  its  ends  and  slema»  is  oomiMtf, 
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uMiMTOBe,  idcntioaUy  diiiiUyr,  ia  midato  ocyfer 
it  Hit  nmer  and  ooter  bags  mn  not  sewed  to- 
getha  loywhere  ezo^t  at  the  outer  extremitiM  of 
tb«ilMT6i.  One  or  more  bags  coold  be  made  to 
ooTcrthiie,  if  thought  neoesBary.  I  have  found 
two  bigB  qaite  safe,  bat  am  thinking  of  adding  an 
ootor  eover  of  mackintosh  to  keep  out  wet.  This 
woaldjrite  additional  security  against  light  enter- 
ing. The  aleeres  shenld  be  wide  enough  to  admit 


iikk-box  and  dark  slide,  and  long  enoogh,  say, 
urn.,  to  reach  the  elbows.  The  indiarubber  sleeve- 
Uadi  are  attached,  as  shown  in  the  figure,  so  as 
toibp  off  easOy  when  iasertinff  or  removing  the 
plste-boz  and  slide.  The  tape  Uiat  goes  round  my 
uek  is  lewed  to  the  outer  bag  only.  It  is  essential 
thst  ititGhes  should  nowhere  go  through  both  bags, 
aeept  at  the  ends  cf  the  sleeves.  The  bags  are 
mide  of  the  stoutest  black  twiJled  calico.  This 
eosts  6d.  a  yard.  It  is  quite  easy  to  know  the 
coated  side  of  plates  by  touch  alone,  but  the  less 
fingaring  they  get  the  better.  Damp  or  dirty 
fisgera  would  probably  rmin  them.  It  is  well  to 
curj  a  second  plate>boz  into  which  to  put  plates 
thsl  have  been  exposed.  Each  box  should  have  a 
diitmetive  maik.  After  a  little  practice  plates  can 
be  chanced  as  safely,  and  very  nearly  as  quickly, 
aiin  a  dark  room,  I  think  windows  onneoessarT. 
It  mut  be  nearly  impossible  to  see  the  inside 
t&ioggh  them,  and  they  are  liable  to  be  broken.  I 
hifsisai  plans  for  changing  bags  in  which  there 
s  only  one  hand  inside;  ouTit  is  a  manifest  ad*> 
nntsge  to  be  able  to  use  both  hands.  This  is  the 
mson  why  I  suspend  my  bag  from  my  neck,  as  it 
iesTes  both  haoda  free.  I  reoommend  all  plates  to 
'  be  aamined  in  the  dark  room  for  defective  coating 
•  or  other  flaws  previous  to  going  out.  I  usually 
Mtire  to  a  shady  place  when  changin^f,  but  I  have 
toted  mj  bag  in  sunshine  and  found  u  light-tight. 

^  —w.  H.  s.  y^m 

[46dl2.1-'BoTiii9  Horiaontal  Bar  tor  Stael 

[  Coxe.—llany  thanks  to  *'/aok  of  AU  Trades,'' 

b«i  what  I  want  pdumpally  to  know  is  the  manner 

B  vhich  an  ash  bar  9ft  long  is  bored  for  the  steel 

ton,   A  sketch  of  the  drill  would  iJso  oblige. — 

[46531.]— Yacht'a  Decjt.—"  Working  Tom" 
(boold  be  careful  how  he  advises;  the  idea  of 
fittiDg  deck  planks  6in.  wide  into  a  twenty-tonner 
u  absuxd ;  at  the  very  most  they  should  be  only 
^.  ia  the  widest  part,  and  taper  fairly  at  each 
^:  aft  they  wul  all  reach  to  the  archboard, 
W  forward  thev  will  of  coarse  be  cut  short  by  the 
roand-ia  of  the  bow.  The  proper  method  of  laying 
i  jichf  a  deck  fs  by  dowels  and  scant  nails  :  that  is 
b  ay:  to  fit  the  first  plank  Tand  of-  course  begin  at 
tbeade),pat  the  dowels  into  the  covering  board, 
■Aif  their  length,  then  mark  their  positions  by 
F>OioK  the  plank  to  them ;  bore  vour  holes,  then 
^>  the  plank  «11  along  till  it  fits  the  inside  of 
coTchsg.board  nicely,  uien  fasten  by  nails  driven 
obliqaery  through  the  edge  of  the  plank,  not  down 
^^ttOQgh  *  then  repeat  the  operation  with  every 
^Bk.  in  this  way  no  naU  holes  or  anything  of 
Qskiad  will  show,  and  When  pkmed  down  will 
lookniceand  neat;  3  by  U  in  the  middle  will  do 
JT  well.  The  plan  proposed  by  "Working 
looi*'  might  do  for  a  flat  or  collier,  but  not  for  a 
;icht.  If** J.  X  A.'*  takes  my  advice,  he  wiU 
Msttsmptto  lay  his  own  decks.  He  will  be  better 
'^ by  getting  a  yacht-builder  to  do  it  for  him; 
«  tequiies  great  care  to  lay  decks.— W.  B., 
^^tapool. 

ltt$42.]-Brokea  Steam  dauge.— To  ''Sxm- 
iiOfB7.!*—As  you  say  the  tube  can  be  soldered,  will 
M  pisMs  send  sketch  of  a  mercury  vacuum-gauge 
^m  uomised  ?  Also  I  see  in  tha  '*  E.M."  of 
^  30,  1881,  a  model  steam-gauge.  WUl  you 
r*Me  lar  what  kind  of  rubber  diaphragm  it  is  P 
r!^hn  It  is  rubber  such  as  we  use  for  steam 
jOBitioriiot— Gauob. 


®0-Saidc.JICarkiBr— I  have  used  hotted 
.  oil  and  best  vegetable  bhusk  for  saok- 
™Bg  many  years,  and  And  sacks  sent  for 
U^iterkiog  usage  with  the  mark  nearly  as 
f^  M  ersr;  the  preparation  should  be  fatriy 
unek,  sad  a  little  dners  added  if  you  are  notsuiB 
ttlhscabdag  right;  the  brush  should  be  uaed 


with  little  of  it  on  at  a  time.  It  does  not  require 
much  to  mark  a  hundred  sacks.  With  reference  to 
stamp  or  plate,  some  twenty  years  back,  we  used  a 
stamp  with  wood  letters  fitting  in  a  frame,  but  it 
soon  dropped,  as  no  advantage.  I  prefer  using 
oilcloth.  As  for  Farmer's  waggon-sheets,  cut  like 
a  stencil  plate  when  not  more  tnan  three  hundred 
marks  of  one  kind  are  needed ;  it  fields  to  the  sack 
better  than  a  plate.  The  very  Uurge  sack -makers 
use  steam  printing;  presses,  but  I  do  not  know  their 
price  and  construction. — ^Thos.  M.  Hbwitbon, 
BirmiDgham. 

[46617.]-Sew6r-aaa.— "  C.  G.  H."  can  ascer- 
tain if  his  drains  and  house-pipes  are  defective  by 
pouring  some  strong- smelling  volatile  odorous 
material  through  an  opening,  which  should  always 
exist  for  this  verv  purpose,  outside,  and  letting 
someone  else  smell  about  suspected  places  inside, 
— BOE. 

[4M270— Kaasuringr  Polarisation  in  Bat^ 
tery.— The  only  means  we  have  of  estimating  the 
amount  of  polarisation  is  by  interposing  in  the 
circuit  any  one  of  the  forms  of  galvanonieter.  The 
measurements  cui  be  made,  aad  loss  due  to  polari* 
sation  tabulated.— W.  S,  Laxoabtbb. 

[46630.]— 8team-I<annoli.—t  am  sorry  I  cannot 
answer  your  query  to  mj  own  satisfaction.  There 
are,  however,  many  willing  oon^butors  to  **  ours," 
who  win  have  pleasure  in  giving  you  every  detail 
you  require.  I  should  be  serry  to  minlead  vou  on 
any  pout,  and  I  feel  that  I  am  not  sufficiently  con- 
versant with  the  subject  of  your  query  to  give  you 
a  satisfactory  answer.— W.  J.  Lajtoastbb. 

[46642.]— Drilling  Fluid.—"  Kismet  "  wUl 
find,  I  think,  that  nothing  will  beat  soap  and 
water ;  some  use  soft  soap,  others  common  yellow 
soap,  for  turning  wrought  iron.  For  steel,  train 
oil  is  better,  and  is  certainly  cheaper,  than  olive. 
For  boring  steel,  I  have  lately  adopted  paraffin,  as 
it** seeks ^'  into  a  hole  so  much  better  than  a 
thicker  oil.  If  much  oil  it  used,  it  is  worth  while 
to  catch  turnings,  borings,  &o..  in  a  suitable  vessel, 
and  let  the  oil  drain  off,  when  it  may  be  used  again 
and  aaain.  I  also  catch  my  soapy  water,  it  saves 
a  good  deal  of  cleaning  up  after  its  use.— Bob. 

[46649.]— Kountinff  Mioro  Lenaes.— You 
may  use  either  36  or  37  threads  to  the  inch  for 
micro  objectives.  The  lenses  must  be  mounted  with 
Canada  balsam,  and  eyepiece  lenses  ma^^  be  care- 
full;^  rolled  into  their. cells.  In  mounting  achro- 
matio  combinations  great  care  is  necessary  to  get 
each  combination  perfectly  true,  and  this  can  only 
be  done  after  some  experience.  I  shall  be  pleased 
to  give  you  any  assistance  I  con  through  our  pages. 
— W.  J.  LucjiaTEB. 

[46658.]— Date  Marks.— I  send  «' Alpha"  the 
follofring  marks  and  dates  of  the  London  Assay 
Office,  whiclris  now  in  its  23rd  cyele.  Each  cycto 
is  composed  of  20  years,  and  eaoh  year  is  denoted 
by  a  meter  of  the  a^habet,  which  is  different  eivery 

S>ar.  The  letters  used  are :— A,  B,  0,  D,  S.  F,  G, 
,  I,  K,  L,  M,  N,  O,  P,  Q,  R,  S,  T,  U.  The  Ist 
cyele  oommeaeed  in  1438-9,  and  had  3  stamps— 1st, 
Ijeopard's  head ;  2nd,  date  mark ;  3rd,  maker's 
name  (the  letters  used  beiog  Lombardic  capitals), 
and  ended  1457-8.  Cycle  2  began  1458-9  and 
eaded  1477-8«  but  the  stamps  and  letters  for  it  are 
unknown.  C^cle  3  commenced  1478-9  and  ended 
1497-8,  and  had  3  stamps.  1st,  The  leopard's 
head,  which  was  crowned  m  1477 ;  2nd, date  mark; 
Srd,  maker's  mark  (Lombardic  letters).  Cycle  4 
began  1498-9,  ends  1517-8,  has  3  stamps.  1st, 
Leopard's  head,  crowned;  2bd,  date  mark;  3rd, 
maker's  mark  (block  -  letter,  small).  Cycle  5, 
from  1518-9  to  1537-8,  three  stampe,  as  last.  No 
lion  passant  till  l5io  u<*ed  (Lombardic  capitals). 
Cycle  6.  1538-9  to  1557-8,  has  4  stamps— 1st, 
Leopard's  head,  crowned ;  2nd,  date  made ;  3rd, 
maker's  mark ;  4th,  lion  passant  (Roman  capitals). 
Cycle  7,  1658-9  to  1577-8  has  4  stamps-Nlst, 
Leopard's  hesul,  crowned ;  2ad.  lion  passant ;  3rd, 
date  mark;  4th,  maker's  mark.  Mo  esoatobeoas 
had  been  used-up  to  1561,  when  the  date  letter  was 
first  put  into  a  shield  (blaok-ietter,  sraali)«  Cycled, 
1578-9  to  1597-8,  4  stamps*  as  last  (Roman  cap!-* 
tals).  Cycle  9,  1598-9  to  1617-8,  4  stamps,  as  last 
(Lombanlio  eapitals).  Chrole  10, 1618-9  to  1637-8, 
4  stamps,  as  hut,  smaU  italics).  Oyole  11, 1636-9 
to  1657-8,  4  stamoK,  as  last  (oourt  hand).  Cycle 
12,  1658-9  to  1677-8. 4stamps,  as  last  (blaok^eiter, 
capitals).  Cycle  13,  1678-9  to  March  1697,  4 
stamps,  as  before  (black-letter,  smaU)^  Cyele  14, 
March  tiU  May,  1697,  began  letter  A,  then  as 
usual,  till  1715-6, 4  stamps.  1st,  Britannia;  2nd, 
fion's  head,  erassd;  Srd,  date  mark ;  4th,  maker's 
mark,  which  was  the  first  two  letteie  of  surname 
(oourt  hand).  Cyde  15,  1716-7  to  1735-6, 4stamps 
—1st,  Leopard's  head,  crowned :  2nd,  Ikm  pnesanf ; 
Srd,  date  mark ;  4th,  maker's  maxk  (Roman  eapitals) . 
Cycle  16,  1736-7  to  1755-6,  4  stamps  as  hut;  but 
after  1739,  the  initials  of  maker's  Christian  and 
surname  (Roman  small);  there  are  4  different 
shields  used  in  this  cycle  for  the  date  mark.  Cyde 
17,  1756-7  to  1775-6,  4  stamps  as  last ;  but  after 
1721  (I  should  have  added  the  leopard's  head  was 
smaller  than  before)  blaok-letter  capitals.    Cyde 


16,  1776-7  to  1795-6,  5  stamps:  1st,  leopard's  head 
crowned ;  2nd,  lion  passant ;  3rd|  date  mark ;  4th, 
after  1784,  the  duty  mark  of  king's  head ;  5th, 
maker's  mark  (Roman  small).  Cycle  19,  1796-7  to 
1815-6,  5  stamps  as  last  (Roman  capitals).  Cyde 20 
(Roman  small),  1816-7  to  1835-6, 5  stamps  as  last ; 
but  after  1823,  the  leopard's  bead  without  a  crown. 
Cyde  21  (black-letter  capitals),  1836-7  to  1855-6, 
5  stamps ;  but  the  Qaeen's  bead  from  1837  in  the 
pUce  of  the  king's  head.  Cyde  22  (blaok-letter, 
small),  1856-7  to  1875-6,  5  stamps  same  as  hist. 
Cycle  23,  1876-7  to  present  time  CRoman  capitals) 
(the  letter  for  the  present  year  till  Ist  of  June 
being  the  letter  F).  Some  short  timo  back  I  sent 
an  answer  to  *<  ours,"  in  which  I  gave  a  list  of  the 
assay  towns  and  their  separate  markft;  but  not 
having  the  papers  at  hand,  I  cannot  refer  so  as  to-  ' 
give  the  exact  date,  but  perhaps  **  Alpha  "  can  do 
so.  I  have  only  given  the  date  marks  of  the 
London  office,  but  am  afraid  I  have  made  Uiis 
answer  too  lonsp  already,  or  I  would  have  giren 
the  letters  for  the  other  eight  offices,  but  wm  do 
so  at  any  future  time  if  the  Editor  thinks  they  will 
be  of  sroffident  interest.  In  reading  plate,  the 
shidd  of  the  date  letter  must  have  the  pomt  down- 
wards. Some  workmen  have  had  their  work 
marked  by  a  X  or  star  near  the  maker's  name  to 
distinguish  their  particular  woiki  The  date  letters 
are  in  parentheses.— J.  Chaxbbblain. 

[46651.1— Problem  in  Xensoratlon  (Nes- 
bit's).— The  foUowhig  is  the  way  I  worked  the 
problem : — 

A  B  and  CDs  100. 

BCandAD=    80. 

IA  »    10. 


100    aABorCD 
80  =  ADorBC 

2)8000 


100 
80 


10  s 
10 


IA 


dAnn/ 


2)20        100 


4000(63-245  =  AH 
36 


10  I A 


123)  400 
S69 

1262)  3100 
2524 


AH 

63-245<  =  4000 
100 


12644)  57600 
50576 


4100(6403  «IHorIG 

120500 
496 


126485)  732400 
632425 


12803) 


40000 
32409 


69975 

Then  64-03  ■• 
10- 


7591 
IGorlH 
IA 


And 
Less 


5403  =.  AG; 

80      «BCaodAI> 

54-03  »  AG 


Width  of  walk  «=  25*96  =  D  G  and  EB. 


By  using  more  dedmals 
answer.— Shabflbs. 


you  can  prolong  the 


[46656.1— Pitoh   of  Propeller.— llie  rule  as 
given  in  Molesworth  is  as  follows  : — 

15^^.  where?  «  pitch  of  screw  in  feet 
R 

R  s  number  of  revolutions  per 

minute 
y  s  velocity  in  knots  per  hour. 


Or, 
P   « 


88y 
R  " 


— Dix. 


where  P  =  pitch  of  screw  in  feet 

R  a  number  of  revdutionB  per 

minute 
V  s  vdodty  in  miles  per  hour. 


[46651 .1 — Problem  in  Kenanratlon.  —  By 
simple  arithmetic  find  that  a  walk  26ft.  wide  round 
two  rides  would  occupy  4  sq.  ft.  more  than  the 
half  area,  and  that  the  inner  edge  of  this  walk  is 
128ft.  long;  then  if  4-128ft  or  l-32ft.  or  |m.  be 
taken  from  the  26ft,  it  will  give  th^  required 
Width,  and  iwree  with  the  answer  given  in  ded- 
mals,—W.  W.  S. 
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[46669.]— Spooffy  Platinum.—"  O.  F."  would 
baye  doQ«  better  not  te  hare  troubled  a^out  the 
**  waihiaff."  I  would  suggest  that  he  should  add 
a  Uttla  Ifquid  ammonta  to  neutralue  the  solution, 
whidi  is  probably  add.  Th«n  add  some  more 
chloride  of  aomouiom,  evaporate  to  dryness,  and 
fuse  the  residue  in  an  e&rthenware  aesay  orucibie 
with  an  equal  bulk  of  ozalto  aoid.  The  ordinary 
kitchen  fire  will  du  if  no  furnace  is  at  hand.  The 
fused  masi  of  spongy  platinom  may  be  well  washed. 
I  often  prepare  it  in  this  way,  both  for  use  as  suoh, 
and  for  the  take  of  the  recovery  of  platinom  used 
in  my  assays  of  potash  and  ammonia  salts.— £x- 

PEBDOENTBB. 

[46660.]— Sutton's  Secondary  Battery.— 
You  say  that  you  have  bent  the  plates  **  mto  a 
spiral,  with  indiarubber  between  top  and  bottom 
to  prevent  contact."  If  by  tbU  you  mean  that 
the  indiarubber  entirely  cover«  the  plates,  I  should 
say  that  is  the  cause  of  failure.  It  I  made  one  on 
the  spiral  principle,  I  should  use  felt,  or  some  other 
porous  substance,  a^  a  separator.  Indiarubb«9r  is 
non-porous.  Some  time  ago  I  made  a  cell  on  the 
parallel  plate  plan,  with  only  about  half  the  lead- 
surface  of  yours,  which  answered  well,  and  h»d 
plenty  of  power  to  drive  a  medical  coil.  At  the 
end  of  a  week  it  had  not  entirely  lost  its  power.— 
J.  Hbzmalhaloh,  jun.,  Ftflliscline,  vik  Leeds. 

[46664.]— Beststanoe  of  Bleotrio  Lamps.- 
Many  thanks  to  the  gentlemen  who  have  bo  kindly 
replied  to  my  query.    At  **  Sigma*8  "  reply  con- 
tams  the  real  answer,  may  I  venture  to  make  a 
suggestion  to  himP    &e  is  doubtless  aware  that 
flimonffst  the  visitors  to  the  Crystal  Palace  Exhibi- 
tion there  are  many  busy  men  who  have  not  time 
to  study  even  his  excellent  book,   but   who  are 
anxious  to  understand  the  elements  of  the  subject 
— eepedally  as  concerns  electric  lighting.    These 
peraoni  have  been  informed  in  the  ordmary  col- 
loquial  way  that  the  incandescence  of  the  carbon 
in  the  lamps  is  due  to  the  ** resistance"  which  the 
filaments  of  that  substance  offer  to  the  passage  of 
tlie  current,  and  they  have  also  been  told,  as  stated 
in  my  query,  that  the  resistance  of  one  lamp  being 
50  ohms,  four  in  series  would  be  200  ohms,  or  if 
in  multiple  arc  (is  not  '^circle"  more  correct Pj 
12*5  ohms — presumably,  as  I  said,  for  each  lamp, 
simply  because  there  was  nothing  to  indicate  that 
what  was  meant  by  **  resistance  "  in  this  case  was 
really  increased  conducting  capacity.    This  resist* 
aaoe,  in  fact,  has  nothing  to  do  with  the  lamps 
themselves,  but  is  the  resistance  of  the  drcmt. 
**  Sprague's  Electricity  "  was  issued  before  much 
had  bein  done  in  electric  ligbting,  or  there  would  j 
doubtless  have  been  a  chapter  on  the  subject ;  but 
when  I  tell  my  friends  they  can  find  all  the  prin- 
ciples clearly  explained  in  that  book,  they  reply 
pertinently,  **  We  have  not  time  to  study  the  sub-  | 
j«ct,  but  we  would  gladly  endeaTour  to  understand  , 
the  rudiments- especially  what  electricians  mean  , 
by  amperes,  volts,  ohms,  &c'*    The  use  of  the  ex- 
pression **  resistance  "—though  quite  intelligible  to 
those  who  understand  the  subject,  is  confusing  to  • 
the  tyro ;  and  some  recently  published  textb(K»&s  | 
aeem  only  to  have  been  wntten  to  show  what  the 
writer  knows,  and  not  for  the  purpose  of  insUuc- 
tlon.    I  do  not  suppose  that  is  tne  mtention,  but  it 
is  the  effect.    In  one  I  refer  to  the  index  for 
"  resistance."  and  on  turning  to  the  page,  dis- 
oover  that  tne  paragraph  is  headed  '*  conduction."  ^ 
Another  reference  shows  that  **  resistance  "  is  a 
tangible  something  which  the  current  has  to  '*  en- 
counter "  and  '*  overcome."  In  the  same  paragraph 
the  water-pipe  analogy  is  used,  and  it  is  said  that 
if  the  pipe  be  a  very  **  thin  "  one,  the  water  will 
only  slowly  run  through.    Of  course,  it  is  clear  ' 
enough  to  those  who  understand,  but  then  Uiere 
are  thousands  who  want  to  know,  who  are  simply  , 
puxxled  by  these  textbooks.    In  the  base  cited,  it  is  ! 
evident  that  the  writer  meant  <* small"  by  the 
word  **  thin  "—the  analogy  having  become  mixed 
up  with  wires.    However,  not  to  ramble,  I  think  I 
have  shown  where  mieoonceptian  arises,  and  I  now  ' 
arrive  at  my  object,  which  is  to  ask  **  Sigma  "  if  he 
cannot  write  us  an  explanatory  article  on  electrical 
terms,   giving  examples  of   their  application  in , 
practice.    For  instance,  at  the  Palace,  I  have  often  , 
heard  the  question.  How  many    ouls  would  it ' 
renuire  to  work  one  of  these  lamps  i    Supposing  ^ 
Swan's  to  be  meant,  I  make  out  that  one  cannot , 
be  worked  with  economy,  for  the  same  battery  ' 

{>Iaat  would  wort  five.  Is  that  so— meaning  the  ' 
amp  which  is  supposed  to  have  a  resistanoe  of  50 
ohms  ?  Another  example  may  be  given  as  an  in- 
stance :  a  good  deal  is  said  about  storsiM  batteries, 
and  people  want  to  know  how  many  Bunsen  cells 
are  neoesaarv  to  charge  a  Sutton  or  a  Faure 
secondary.  I  haTe  heard  it  said,  **  one,  if  you 
keep  it  on  long  enough  "  ;  but  if  the  B.M.F.  of  a 
Faure  is  over  2  volts,  how  can  a  cell,  with  an 
E.M.F.  of  only  1*8  volt,  charge  it?  Another: 
OriscomU  motor  is  shown  driving  a  lathe,  current 
being  furnished  by  a  bichromate  batt^.  An 
example  of  the  electrical  terms  or  units,  as  applied 
to  calculations  of  that  kind,  would  be  useful.  I 
know  I  am  asking  for  something  Tery  much  re- 
sembling a  ** royal  road"  to  knowledge,  but  I 
think  *' Sigma"  will  understand  what  b  wanted. 


and  I  know  that  he  can,  if  he  will,  put  the  infor- 
mation into  ju^t  the  form  that  Is  required  by  those 
who  are  too  Dusy  to  make  a  study  of  the  subject, 
but  yet  desire  to  understa&d  with  ictelligence. — 
Nun.  Doe. 

[4G669.]  -Patterns  for  Bngines.— Togivayou 
tbe  proportionate  sizps  would  take  up  much  valu- 
able spane  in  these  columns,  that  ip,  if  fully  stated. 
Briefly,  for  the  1}  bore  engine,  the  cylinder  should 
be  41  in.  long  inside  the  covers;  piston-rod,  iin. 
diam. ;  connecting-rod,  9iu.  long  between  centres; 
crank -shaft,  according  to  steam  pressure,  from  |in. 
to  }in.  diam. ;  nominal  power,  about  l-6th  of  a 
H.F.  The  4in.  bore  and  Sin.  stroke  engine  should 
have  the  cylinder  lOin.  long  between  the  covers. 
The  piston-rod  should  be  fio.  diam.,  orank-sbaft, 
Ifin.  to  2iin.  diam.  The  proportion  of  the  valve, 
ports,  &c.,  must  be  determined  by  the  class  of 
engine,  the  proposed  ppeed,  and  the  pressure  of 
steam.  Put  these  particulars  before  me,  mention- 
ing the  names  of  parts  you  still  want,  sizes  of,  and 
I  will  tell  you.  Hone-power  would  be  1|  nominal. 
I  am  assuming  that  the  pressure  of  steam  would 
be,  sav,  60lb.  m  the  latter  ca^.  The  first  engine 
would  be  but  a  toy ;  whilst  th*)  4in.  engine  would 
indicate  probably  more  than  2  H.P. — Sttnlioht. 

[46672.]— Binding  Screws —I  would  strongly 
advise  you  not  to  attempt  to  make  any  substiti^es 
for  binding'screws.  Dirty  connections  are  the 
cause  of  mere  annoyance  and  trouble  than  any 
other  part  of  tbe  battery,  and  makeshifts  are  sure 
to  come  to  grief  just  at  the  moment  when  most 
wanted.  You  can  make  good  connecting  screws 
of  aU  kinds  at  a  cost  to  yourself  of  twopence  to 
threepence  each,  and  I  shall  be  pleased  to  give  ]rou 
instructions  how  to  make  a  few  useful  connecting 
screws.— W.  J.  Lancastbb. 

[46674.]— Telephone. —The  induction  coil  is 
used  in  conjunction  with  a  carbon  transmitter.  The 
secondary,  mduoed  by  the  primary,  posiiesses  pro- 
pities  not  contained  in  primary  current,  thus  it 
will  go  over  longer  distances  without  much  loss, 
and  it  gives  a  smoothness  to  the  sound  at  the  re- 
ceiver. I  have  used  induction  coils  of  every  form 
with  carbon  transmitters,  and  find  the  advantages 
I  have  named  ;  but  I  have  not  found  such  a  marked 
difference  as  some  have.  You  can  make  a  suitable 
coil  out  of  2oz.  of  18  primary,  and  2oz.  of  36 
secondary,  well  insulating  each  layer  from  its 
neighbours,  and  more  especially  the  primary  from 
the  secondary.  Connect  two  wires  from  primary 
to  transmitMr,  and  from  secondary  to  line  and 
earth.— W.  J.  Lanoastrb. 

[46675.1— a.K.  Buffine,  48  —No.  48  has  out- 
side cylinders.  I8in.  by  28m.,  and  8ft.  lin.  driving- 
wheels.  I  believe  all  the  8ft.  engines  are  the  same 
as  regards  wheels  and  cylinders.  No.  47  was  the 
engine  that  was  sent  to  the  Darlington  exhibition, 
and  was  built  at  the  company's  shops  at  Donoaster 
in  1875.  It  never  runs  to  London.  No.  48  was 
built  also  at  Doncaster  in  1874,  and  is  No.  150  of 
their  build.  This  engine  was  on  the  Leeds  express 
when  the  Utter  ran  into  the  Scotch  express  at 
Abbotts  Bipton  in  Jan.,  1876.  Full  dimensions  of 
the  class  wul  be  found  in  back  vols.— Mxtbano. 

[46676.]— Foous  of  Lanterns.— The  only  way 
for  you  to  produce  a  large  disc  is  to  move  your 
lanterns  sumdenUy  far  from  screen  You  must, 
of  ooursf ,  rememMr  that  your  light  will  enable 
3rou  to  obtain  a  disc  about  12ft.  to  15ft.  in  dia- 
meter, and  beyond  this  it  would  be  unwise  to  go, 
as  the  loss  of  fight  would  more  than  counterbalance 
extra  size  of  disc.  It  ii  always  better  to  have  a 
small  disc  well  illuminated  than  a  large  one  but 
dimly  lighted.— W.  J.  Langasteb. 

S  [46676.1— FooTUi  of  Lantern.— The  nse  of  ths 
icture  of  a  lantern,  as  I  have  repeatedly  stated  in 
liese  pages,  depends  on  the  foous  of  the  objective, 
and  tnat  only.  If  yon  want  a  large  piotnre  at  a 
-^^Bry  short  range  frmn  the  screen,  you  must  get  a 
▼ery  short-focus  objective  or  foous  lens.  The 
condenser  has  nothing  to  do  with  the  question :  it 
is  simply  a  light  gatherer.  If  I  understand  you 
aright,  your  jvesent  lantern  has  an  objective  of 
4in.  focus.  iB  that  so  P  If  it  is,  you  can  get  a 
larger  piotore  at  the  same  range,  or  the  same  size 
near  the  screen,  by  using  a  3iin.  focus  objective. 
Shorter  tiian  that  I  would  not  advise.  If  you  do, 
you  will  find  a  want  of  focus  and  defininon.  I 
have  lenses  made  specially  for  me  that  are  Sin. 
focus  only;  but  the  definition  is  not  equal  to  a 
4iin.  one,  although  no  cost  was  ^ared.  Large 
pictures  at  a  short  range  mean  very  short-focuB 
knses,  and  consequent  bad  definition;  and  this  is 
intennfled  by  any  attempt  to  depart  from  the 
exact  eqaaxe  position  relative  to  the  screen.  On 
the  other  hano,  a  long-f  oons  lens  will  bear  to  work 
at  a  small  sngle,  and  gives  splendid  definition  and 
depth  of  focus.— SiTMiiOHT. 

[46678.]— Hlfirli    Temperature   Fluid.— Lin- 
seed ofl  boils,  I  believe,  at  602<'  F.    Would  this  do 
for  your  purpoee?    This  is  the  nearest  to  600°  of 
!  any  boiling-point  I  am  acquainted  witii.    If  the 
vessel  which   is   to   oontaiu  the  oil  is  perfectiy 
-  smootii,  the  boiling-point  might  be  raised  a  few 
{  degrees,  and  a  temperature  oi  600^  obtained  with- 


out the  oil  boiling.  Sulphuric  add  boitt  at  6t(f : 
this,  I  suppose,  would  be  out  of  ths  MMtJon. 
Then  there  is  mercury,  which  boils  at  660**.~W. 

J.    liAirCASTBB. 

[46678.]— Hiffh  Temperature  Fluid -FoubU 
metal  composed  of  lead  1,  bismuth  2,  tin  t  folfilg 
the  conditions  stated,  and  if  its  aolidificatioD  at 
about  200^  F.  is  no  objection,  mi^ht  do.  An  alloy 
of  bismuth  15,  lead  8,  tin  4,  cadmium  2,  mektata 
lower  temperature— said  to  be  about  liO^F.-J. 
Bbown,  Belfast. 

[46679.]— To  Kr.  Lanoaater.— I  cannot  lay 
my  hand  on  your  original  quer]r.  Will  yon  h 
^•od  enough  to  say  exaoUy  what  it  is  you  wiik  to 
Jo  ?  I  do  not  remember  your  first  query,  but  ikall 
be  pleased  to  give  you  an  answer  when  1  koow 
exactiy  what  you  wish  to  do. — W.  J.  LiSCASiBE. 


]  — Maffneto-Bleotrlo  lIachine.-To 
Mb.  Lanoasieb.— You  have  not  one-tenth  part 
the  amount  of  wire  on  bobbins  thatyouongntto 
have.    I  have  repeatedly  written  that  to  get  faU 

Sower  out  of  a  core  the  wire  on  bobbin  must  be  u 
eep  in  layers  as  the  thickness  of  core.    Now  you 
oore  is  |in.  diameter,  then  you  must  wind  as  mndi 
wire  on  as  will  make  the  whole  just  over  lin. 
diameter.    Let  the  end  nearest  magnet  revolve  in 
a  socket  in  connection  with   the  framewco^  of 
machine ;  the  other  end  should  be  insulated  from 
frame  by  a  bush  of  boxwood  or  ebonite ;  then,  of 
course,  the  spring  must  be  screwed  to  frame,  and 
touch  round  parts  of  axle  twioe  during  each  revo- 
lution.    A  double  magnet   gives,   of  oourse,  a 
stronger  current ;  but  a  single  magnet  would  give 
as  muc^  current  as  you  would  care  for.    You  can 
make  the  spring  out  of  any  shaped  piece  of  steel; 
the  holes  in  the  one  you  saw  were  there  becaoia 
probably   the   spring    hsd    been   stamped,  and 
orisinally  belonged  to  something  else.    You  can 
niaxe  a  magnet -compound  one  out  of  bars  of  steel, 
coupled  at  one  end  with  iron ;  but  it  would  be  a 
bad  one.    You  can,  if  you  like,  make  a  magnet  of 
aV  form,  the  ends  being  riveted  together;  bat 
this  is  not  so  strong  a  form  as  the  horseshoe  or 

U  form.— W.  J.  LiLNOASTEB. 

[46684.]— Photo.  Backgrround.  -You  should 
buy  a  piece  of  **  Avery's  *'  background  cloth.  Hxii 
you  can  have  with  a  dtfFerent  colour  on  each  side, 
dark  and  light,  or  dark  and  medium ;  in  fact,  any 
shade  you  like.  It  is  remarkably  cheap,  and  is  the 
best  background  you  can  have. — W.  J.  Lakcas- 

TEB. 

[46689.]— Fooal  Length  of  Photo.  Lens- 
Take  the  solar  f ocu^  and  work  from  that.  Tbas : 
A  lens  of  12in.  focus  would  give  an  image  at  I2in. 
of  everything  having  parallel  rays.  Thus  the  sun's 
light  would  produce  such  a  focus,  and  the  moft 
distant  part  of  the  horizon  would  produce  anixnage 
in  almost  the  same  plane,  while  nearer  objects 
would  produce  an  image  beyond  that  plane.  In 
the  case  of  a  double  oombination,  yon  must  obtain 
its  equivalent  focus.  —  W.  J.  Laztoabtsb. 

[46690.] -Waterproof  Oloth.— Canvas  can  be 
made  waterproof  as  follows:  but  calico  vrill  suit 
quite  as  wc^  for  this  purpose.  Give  four  or  five 
coats  of  linseed  oil,  equal  parts,  boiled  and  raw. 
If  colour  is  desired,  one  of  the  coats  can  be  d 
paint,  but  it  will  be  more  pliable  without  psint- 
D.  Bbown. 

[46697.] -Bailway  Grease.— The  querist  ii  to 
some  extent  correct  in  supposing  these  compositio&s 
contain  soap.  I  give  the  following  from  Barzy^i 
excellent  work  on  **  Bailway  Appliance^,*'  bat  tbe 
quality  of  the  oil  employed  differa  greatl/  oo 
different  lines. 

For  For             hot 

vrinter.  summer.  weatb«. 

lb.  lb.               lb. 

BusnantaQow    ..       214  342             42C 

PalmoU    240  210             ilO 

Soda 20  18               18 

Gallons.  QaUous.  G4nQn9. 

Water    64  48               48 

The  great  objection  to  grease  as  a  lubricant  k 
being  applied  from  the  top,  it  carries  down  with  il 
any  dirt  or  grit,  and  thus  causes  circular  groovefl 
to  be  worn  in  the  journal.  Oil  is  now  oonsidered 
to  be  a  more  ^cieut  lubricant,  after  many  severe 
trials.- A  M^^^^^™  of  thb  Sogibtt  of  fisQts* 


[46687.1— Llftlngr  Water  by  Xotion  of  Ship 
— l^e  h&ght  to  which  water  wiU  be  Ufted  bj 
motion  of  a  ship  going  at  speed  of  one  mils  pel 
hour  will  be  (theoreticaUy)  SSin. ;  two  miles  pel 
hour,  four  times  tha^  height;  three  miles,  suK 
times ;  and  so  on,  making  the  height  at  ten  nilei 
per  hour  SSin.,  and  at  twenty  miles  Itit,  Sis 
Practically  about  30  per  cent,  might  have  to  b4 
taken  off  the  theoretioAl  hetg  \%a  to  allow  for  fll^ 
tion  and  bend  in  the  pipe.— G.  PticixxaTOii. 

j  [46687J— laf duff  Water  by  KoUon  Of  8^i« 
I  — •*  R.  W.,"  in  EirousR  Mecsakic  ot  2Ut  Ai^Ht 
asks  the  height  to  which  w«ter  eouid  be  n^^ 
I  accorling  to  the  speed  of  the  ship.    This  fa«1 
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doM  nat  intimate  for  what  parpose  the  water  is 
to  be  niied,  bat  it  has  reminded  me  of  an  idea 
thatlthotuhtof  when  going  to  India  in  1855— 
Dimelj,  of  utiliidng  the  oecillating  or  pitching 
ootion  of  a  Teasel  by  sospendiog  a  very  heavy 
w«j^ht  with  room  to  swing  from  side  to  side. 
Frotn  this  weight,  W,  there  were  to  be  two  bands, 
ooe  A,  leading  direct  to  a  pulley  on  a  shaft  B, 
iatide  of  which  tiiere  was  to  be  a  ratchet  aoting  on 
theahsft,  so  as  to  carry  the  shaft  roand  with  it. 
A  bud-spring  or  weight  wonld  carry  the  pnlley 


I 

!0/ 


ft:^- 


r  J  c    i 


\  ^—   M  I..^  CO 

tack  a^ain  on  the  return  of  the  weight  W.  From 
tbii  weight,  W,  ih«re  was  to  have  been  a  second 
bsnd  D.  passing  over  a  fixed  pulley,  E,  in  the  tide 
of  'ffsaei^  and  thence  to  another  ratchet  pulley  on 
'  8uie  shaft  as  first  mentioned^  and  rigged  in  same 
Dsno^r.  It  is  manifest  that  at  each  sway  of  the 
vdght  W  the  shaft  would  revolve  so  many  times, 
sceording  to  the  diameter  of  the  pulley,  and  work 
ettber  a  screw  or  pump,  or  punkah.  Another  and 
more  compact  arrangement  is  shown  below.  Each 
band  works  on  a  dioerent  ratchet  pulley,  having  a 
'  ratchet  working  into  the  shaft,  and  reversed  either 
'  by  a  spring  or  a  separate  wjBi^ht,  or  by  a  band 
leading  to  the  main  weight  WV  but  in  a  reverse 
direction.— Mhjobd. 

[46700.]— Intanalty  Ooll.— There  is  some  oon- 
oeetion  between  the  two  sets  of  tin-foQ  in  your 
eoodenser,  which  completes  the  drouit.  Each 
ibeeC  of  foil  should  be  a  quarter  of  an  inch  smaller 
each  way  than  the  paper  between  it,  and  the  two 
;  lebi  of  connections  kept  some  distence  apart. 
-RV. 

[4^02.]—  Xonntiiiff    Oleogrrapha.  —  White 

tiaea  is  best  for  mounting.    Strain  the  lin^  over 

a  dean,  flat  board,  fastMiing  it  down  by  a  few 

nail  flat-headed  tacks ;  tin-tacks  will  do.    When 

itrained  free  from  any  wrinkles,  slightly  damp  the 

tioen  with  a  sponge  with  dean  water.    Let  this 

Rsuin  a  short  time.    Then  paste  the  back  of  your 

^  okogiadi,  and  mb  it  well  down  over  the  strained 

\  Koen.    Let  this  remain  to  dry  overnight.    After 

\  thia,  sponge  gently  oyer  with  vellum  size,  which  is 

I   the  bttt  fOT  me  Durpose.    Let  this  get  thoroughly 

t   dn^,  after  whicn  ^ply  one    smooth  coating  of 

vaite-paper  varnish.    Tack  only  round  edges  of 

fiaen.— G.  Fstkb. 

[46708.]— Bain-Water  Tanka.— Iron,  galvan- 
iad,  would  keep  the  water  dean  and  sweet ;  and  I 
■boeld  recommend  four  supports  unless  you  have 
▼By  strong  iron.  Wood  tank,  lined  with  41b. 
^  lead,  will  keep  the  water  clean  and  good. 
Froit?  No.  As  regards  price,  materials  vary  in 
I  oiSerent  localities.  You  should  ask  your  iron- 
j  sower  what  a  galvanised  iron  tank  will  cost  of 
tbeueyou  mention;  then,  for  the  woeden  one, 
I  ^»k  your  carpenter  to  quote,  and  your  plumber  the 
pice  be  will  line  it  for,  and,  by  oompariaon,  judge 
tor  Toursdi.  Durability:  the  iron  one,  if  tho- 
(000^7  galvanised,  needs  no  farther  trouble  or 
ttpeose.  Wooden  one  will  require  frequent  coats 
of  paint  to  keep  from  rotting.  Tou  may  get  a 
So^  cheap  water  holder  by  taking  a  quantity  of 
w-eaaks,  and  connecting  together  at  bottom.  Last 
*  nng  while.— Wowmro  Toit. 

[46712.]-Yacht.-If  "Minum"  will  say  what 
^utanoe  '*  house  *'  is  from  the  pond,  and  what 
Y^SA  he  has  of  transporting  his  proposed  yacht, 
IwiUgUdlyhdphim.— W.  R.,  LivOTpool. 

[167U.]~Pow6r  of  Bnglne.— The  rule  that  I 
P^enBy  use  is  as  follows :— A  X  P  x  V  /  33,000 
=  actusi  h.p.  Where  A  =  area  of  piston,  P  s= 
FMsere  per  s^are  iooh,  V  ■  speed  of  piston  per 
!>^vte.  H«kin^  use  of  this  formula  in  your  case 
J tjoomss, therefore,  700  x  50  >c  200  33,000  = 
^13  sctnal  h.p.  I  generally  use  200ft.  as  the  speed 
«  pstoiia  to  my  engines.— H.  E.  B.,  Ex. 

[467U.)-Power  of  Bnglne.— Rule :  Multiply 
i*mof  pHttoo  in  Inches  by  pressure  in  lb.  per  inch, 


the  product  by  the  number  of  feet  travelled  by  the 
piston  per  minute,  and  divide  by  33,D00.  This  will 
give  h.-p.  required.  To  fiod  area  of  piston  :  Multi- 
ply the  square  of  diameter  of  cylinder  by  *7854. 
To  find  number  of  feet  travelled  by  piston  :  Multi- 
ply the  number  of  revolutions  per  minute  by  twice 
the  stroke  in  feet.— E.  S. 

[46714.1— Power  of  Bnffine.— It  is  quite  im- 
poesible,  1  le^t  to  say,  for  me  to  give  an  opinion 
on  the  querist's  eo^e,  as  he  has  not  mentioned 
the  speed,  or  revdutions  per  minute ;  but  I  append 
two  rules  that  will  enable  him  to  easily  calculate  it 
out  for  hfanself.  Let  us  take  one  rule,  for 
instance,  which  is  to  multiply  together  the  square 
of  the  piaton^s  diameter  in  inches,  the  number  of 
strokes  per  minute,  the  length  of  the  stroke  in  feet, 
and  the  steam-pressUre,  together  with  the  constant 
*0000467i  and  the  product  will  be  the  horse-power ; 
or,  to  state  it  brieny.  let  us  take  C  as  the  piston's 
diameter  in  inches,  N  the  stroke  per  minute,  P  the 
pressure  of  steam,  and  S  length  of  stroke,  when 
the  rule  is  D>  X  N  X  P  X  L  X  0000467  =  the 
horse-power.  This  is  one  way ;  but  if  the  querist 
desires  something  that,  perhaps,  looks  simpler, 
then  he  may  multiply  the  area  of  the  piston  in 
square  inches  (which,  in  his  case,  is  7  068  square 
inohee)  by  the  effective  pressure  of  steam,  which  is 
onlv  to  be  ascertained  by  the  indicator;  then 
multiply  that  by  the  speed  of  the  piston  in  feet  per 
minute;  divide  this  product  by  33,000,  and  the 
quotient  is  the  power,  less  friction.— Sunlight. 

[46716.]— Sound  in  Pipe.— Local  circumstances 
in  so  many  cases  greatly  control  the  (question  of 
sound  transmitted  by  a  water-pipe.  If  it  be  a  noise 
due  to  the  transmitting  power  of  iron,  then  a 
remedy  would  be  to  have  a  joint  in  the  pipe,  with 
pretty  wide  fianges,  and  between  them  a  thick 
rubber  ring.  Thu  would  make  a  watertight  joint, 
and,  at  the  same  time,  abolish  the  noise,  m  a  great 
measure.    Would  this  be  practicable  ?— Sunlight. 

L46717.J— Oaa-Bn»lne.-To  *•  Sunuoht."- 
The  sliding  light  of  a  gas-engine  is  one  of  the 
difficulties,  and  a  great  one,  too,  of  the  compres- 
sion-engine. I  wiU,  however,  briefly  tdl  you  that 
thedesmption  to  which  you  refer  of  Crossley's 
patent,  No.  2,177,  of  1877,  of  the  igniting  arrange- 
ment is,  to  my  mmd,  an  absurdity.  Not  only  so, 
but  I  have  never  met  with  an  engine  so  fitted,  and 
I  do  not  think  any  were  ever  made  on  that  plan. 
Therefore,  you  have  been  following  a  bad  plan,  to 
say  nothing  of  the  question  of  infringement.  It  is 
an  exceedingly  difficult  matter  to  first  get  a  sood 
ignition  and  one  certain  of  action,  and  yet  be  dear 
of  infrioffement  of  existing  patent -rights.  And. 
apparently  you  have  overlooked  the  operation  ana 
effect  of  the  parts  mentioned  at  Nos.  o  to  36.  p.  9. 
As  it  is  a  special  point  of  the  patent,  I  hardly  fed 
justified  in  saying  more  thui  that  you  have  no 
doubt  misinterpreted  its  meaning.  And  that,  hence, 
it  is  quite  impossible  for  you  to  get  ignition. 
Broadly,  the  question  you  really  want  to  know  is, 
how  to  get  the  same  pressure  behind  the  light  as 
before  it.    As  far  as  the  specification  in  question 

r^  I  cannot  venture  to  say  anything,  as  I  should 
doing  what  I  take  to  be  a  wrong  to  the 
patentees.  And  let  me  add  that  you  are  apparently 
most  dearly  infdnging  their  patent  as  it  stands. 
As  it  u  hdd  to  be  an  infringement  to  make  even 
one  artide  or  motor  even  for  one's  personal  use. 
There  are  many  points  at  issue  that  1  should  not 
care  to  mention  publicly.  I  have  myself  a  variety 
of  plans,  several  of  which  depend  entirely  on  the 
arrangements  of  the  slide  itsdf  for  their  action, 
and  not  in  anv  way  depending  on  the  grooves  or 
channds  on  the  valve-face.  I  need  hardly  say 
that  these  are,  with  other  points,  fully  patented. 
The  only  thing  I  can  do  to  help  you  is,  that  if  you 
advertise  .your  address  I  mi«ht  lie  able  to  give  you 
some  assistance  by  private  letter  and  in  confidence, 
that  I  should  decune  to  make  public.  As  to  the 
launch,  I  know  the  suction-gear  you  name ;  but  it 
could  not  be  applied  to  the  purpose  named,  for 
several  reasons.  I  carefuUv  thought  out  the 
matter ;  but  so  far,  insuperable  objections  came  in 
i«ainst  suction-gear.  One  very  potent  reason  is 
that  the  engine,  the  screw-shaf  t,  and  the  reversing 
motion  must  all  be  in  the  same  horizontal  plane. 
— Sunlight. 

[46718.]— Varnish  for  Venetian  Blinda.— 
Use  what  is  called  **  church  "  oak  varnish ;  as  to 
the  mode  of  application,  with  a  00  or  000  varnish- 
brush  ;  Tarnish  costs  from  8s.  per  gdlon  upwards, 
according  to  quality  and  maker.— Haxpstbad 

[46721.1— Biffht  of  Way— It  wonld  take  many 
pages  fully  or  even '  clearly  to  answer  these  wide 
questions.  If  the  footpath  has  become  a  public 
highway  it  can  only  be  doeed  by  taking  the  proper 
steps  under  the  sutute  6  and  6,  Wm.  4,  ch.  oO, 
and  upon  an  order  made  b^  the  j  ustioes  in  Quarter 
Sessions.  But  there  are  rights  of  way  whioh  are 
not  highways.  A  right  of  way  arises  dther  by 
^rant  of  the  owner  of  the  land  or  by  prescription— 
t.tf.,  user,  for  more  than  twenty  years.  Bights  of 
way  are  of  endless  variety,  and  depend  upon  the 

gurpoees  for  which  they  are  used,  the  neighbour- 
ood,  and  other  facts,  so  that  a  general  definition 


is  as  impoMible  as  it  is  useless.— Fbbd.  Wbtkbb- 
FIELD,  Solidtor,  2,  Gresham -buildings,  Guildhall. 

[46724.]— Concrete  Walls.— We  find  nothing 
beats  Portland  cement  concrete.  One  sack  ot 
cement  to  |  of  a  cube  yard  of  gravd  or  broken 
stone.  Tours  will  not  want  washing.  See  that 
there  is  some  of  all  sizef ,  so  as  to  fill  up  all  cavities : 
if  not,  add  sharp  sand  to  make  it  do  so,  or  a  few 
ashes  are  good  when  above  damp  lime.  We  find 
ground  lime  to  be  a  failure.  If  you  like  to  write  I 
will  answer  same.  Be  sure  you  hare  stones  of  all 
sixes,  so  as  to  have  no  cavities. — H.  Booxsb, 
Sidonp,  Kent. 

[46725.]-Plambers  In  Paris. -The  English 
plumber  can  work  his  way  in  Paris  as  in  Eogland, 
and  with  the  same  success.  The  streets  are  not 
paved  with  gold,  but  where  there's  a  will  there's  a 
way.— P.  J.  Davibs. 

[46726] —Paints  for  Spanners.— Use  black 
japan,  and  put  into  a  j  tpanning  oven  to  dry.  Put 
it  en  dther  with  abruui  or  your  hands.— WoBKnra 
Toic 

[46727.]— Firing-  Oonpowder  by  Bleotrioity. 
— All  you  need  is  a  sm<ill  battery.  One  cell  eviln 
will  be  suffident  for  hom«i  experiments.  What  is 
needed  is  a  short  length  of  very  fine  iron  wire,  as 
fine  as  a  human  hair.  If  you  take  the  two  wires 
from  your  battery,  and  round  one  of  them  give  the 
fine  iron  wire  a  few  turns  so  that  it  is  held  fast, 
and  then  apply  the  other  battery  wire  to  the  iron 
wire  hdd  in  tendon,  you  will  quickly  find  what 
length  of  wire  the  battery  will  render  red- 
hot.    There  is  no  need  of  an  induction  coil  at  all. 

— SUNUOHT. 

[46727.]— How  to  Pire  Loose  Powder  by 
Bleotrioity.— The  following  is  a  good  and  effec- 
tual  method.  Take  a  piece  of  wood,  about  lin. 
souare  by  6in.  thick.  Make  niches  A'  A"  and 
B  B",  about  |in.  apart.  Also  make  tsro  corre- 
sponding niches  at  the  opposite  end  at  A  and  B. 
Next,  in  the  centre  of  the  piece  of  wood,  bore  or 
scoop  out  a  small  hole  O,  say,  about  ^in.  wide. 


A         & 


Then  fix  two  pieces  of  copper  wire  in  the  niches 
by  bending  them  round  and  kaocking  them  in  in 
the  position  sees  in  the  figure.  Next,  at  the 
centres  of  these  two  wires,  solder  a  piece  of  thin 

Elatinum'  acrosSjabont  iio.  long,  and  bend  it  down 
ito  the  hole.  Thepoints  where  it  is  soldered  are 
seen  at  C  and  D.  Tne  wire  may  be  obtained  for 
2d.  a  foot  at  any  good  dectridan's.  Then  fill  up 
the  hole  with  gunpowder,  and  paste  a  piece  oi 
paper  over  it  to  keep  the  powder  m.  Lastly,  solder 
two  wires  to  the  wire  at  A  and  B  to  serve  for 
heading  wires.  A  couple  of  bichromate  cells  should 
fire  this  fuse.  The  poles,  of  course,  are  to  be  con- 
nected with  the  two  lesding  wires.  To  fire  the 
loose  powder,  the  fuse  should  be  inserted  in  the 
middle  of  the  heap.  Its  action  is  that  the  current 
in  its  passage  through  the  platinum  wire  (which 
must  be  very  thin)  heats  it  red-hot,  thereby 
igniting  the  powder  in  the  hole.  No  induction 
coil  is  needed.  The  dimennons  of  the  fuse  may  be 
smaller  than  this.— W.  H.  L  H. 

[46731.]-  Koolder's  Blaokinff.—  I  hardly 
know  what  «  P.  C.  M."  wants  to  know ;  is  it  how 
or  what  the  bUddn^  is  composed  of,  or  u  it  how 
does  the  moulder  mix  it  for  use  ?  For  very  best 
work  I  have  seen  blacklead— servants'  friends— as 
sold  by  the  ironmongers,  used ;  next,  a  cheaper  sort 
of  plumbago,  and  a  dieaper  sort  for  big  worx  is  the 
charcoal  blacking,  that  is,  ordinary  chMVoal  ground 
as  fine  as  flour.  The  moulders  mix  it  for  use  as 
follows :— Take  a  bucketful  of  dean  water,  some 
potter's  clay  to  thicken  it,  and  put  in  a  few  hand- 
fulsof  the  above  blacking.  Proportions  are  all 
rule  of  thumb.— WoBXiNO  Tox. 

[46732.]  —  Xicro.  Pungi.  —  Usually  opaque. 
Some  are  soaked  in  spirits  of  turpentine,  and 
mounted  in  balsam  ;  others,  without  the  soaking, 
in  glycerine  jelly.— JoHK  Alvx.  Ollabd,  F.B.M.S., 
Enfidd. 

[46733.]— Sorew  Propellers.— Your  question 
cannot  be  defiuitdy  replied  to  as  it  st&nds.  Every 
vessd  almost  needs  a  spedal  sixe  and  pitch,  so  that 
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tlMNif  iioff«n«nJ  lise  aad  pitch  for  ail  purpoaet. 
Cmtmin  lulM-^raoh  m  tha  dnoght  of  water  ait, 
and  otbrr  ooniidacatioxu— goT«ni  the  aiM  of  the 
Mrew,  whilst  the  rpeed  of  the  eogines  and  the  lines 
of  the  hull  are  the  data  on  which  we  go  for  deter- 
mioiDff  the  pitch.-'SuvuQnT. 

£46734.]— K.  B.  Bngines.-All  the  engines 
**  0.  H."  inqolres  about  are  six-eoupled  double- 
framed  goods  engines ;  610  was  rebuilt  1B79  ; 
cylinders  164  by  24  originaUy,  17  by  24  after  re- 
building ;  481  is  a  stratght-franed  engine  of  the 
same  class,  but  I  do  not  know  the  date.  Most  of 
the  480  class  were  rebnUt  in  1878.  The  430-449 
class  were  built  by  the  company  in  I860,  but  most 
haTe  been  rebuilt ;  395  was  rebuilt  1878.  Most  of 
the  290  olau  of  euginea  stationed  at  Birmingham 
were  renewals  of  1869  (such  as  293,  207,  29^) :  I 
haTe  not  seen  291,  but  perhaps  it  is  one  of  these. 
The  270—289  class  are  nearly  all  rebuilt  atrarious 
dates,  mostly  1876-7.  I  do  not  know  dates  of  those 
mentioned.  I  give  dimensions  of  the  old  straight- 
framed  goods  engines— cylinders  16  by  24 ;  dri?mg- 
wheels  3ft.  2in.  ;  wheel  base  16ft.  6in. ;  grate  area 
14*6  iq.  ft ;  180  tubes  2in.  dia.»  iin.  olearanoe ; 
weight  on  leading-wheels,  12  tons  6  cwt.;  on 
dritlng  wheels,  lltons6owt.:  on  trailing  wheels, 
8  tonsl4  cwt.  Dimensions  nven  are  those  of  the 
engine  In  the  Exhibition  of  1862  built  by  Fairbaim, 
Mandiester.  Can  any  reader  give  its  number  ? 
All  these  engines  which  ha?e  been  rebuilt  have  had 
their  cylinders  enlarged  to  17  by  24.  The  boiler  is 
also  much  larger.  No.  429  enaine  belongs  to  a  set 
of  two  engines  built  by  Beyer,  Peacock,  and  Oo.  in 
1858,  with  Cud  worth's  fireboxes.  They  ran  trials 
with  two  engines  (426  and  427)  buUt  by  the  com- 
pany in  18i^,  with  the  ordinary  Midland  briok- 
aroh  fireboxes.  The  result  was  in  favour  of  426 
and  427.  No.  428  cTeatually  exploded  at  Notting- 
ham in  1863,  and  was  rebuilt.  No.  429  was  re- 
built in  1865.  The  fireboxes  of  both  engines  were 
changed  to  the  ordinary  Midland  pattern.— 
Mbtbob. 
[46735.]  —  Xamea*s  Locomotive.  —  "Tyre  " 
Ul  find  a  full -page  elevation  of  this  engine  about 
p.  412  of  Th^  hngimiTt  in  the  first  half  of  1880, 
and  also  a  sectional  elevation,  &c.,  in  Engineering ^ 
p.  266.  March  24,  1^82.  I  should  here  hke  to 
remarit  the  engine  in  question  was  not,  as  some  of 
the  daily  papers  made  it  appear,  built  for  the 
Bames*s  Brake  Company ;  but  for  tne  Philadelphia 
and  Beading  Bailroad  Company,  by  the  Baldwin 
Company,  and  bears  date  March,  1880.  It  has 
worked  some  of  the  L.  and  Y.  traios ;  but  with 
what  success,  if  any,  beyond  the  English  locomo- 
tive,  has  yet  to  be  stated.—^  N.  H. 

[46735.]— Bnme«*8  X«ocottiotiye.— This  engine 
was  purchased  by  the  Eames'  Vacuum  Brake 
Company  from  the  builders,  Messrs.  Bumham, 
Parry,  Williams,  and  Co.,  of  the  Baldwin  Works, 
for  toansportatjoii^n  mglg<#r^a*iiNiat  object 
they  had  does  not  appear,  as  the  locomotive  is 
fitted  with  the  Westinghouse  automatic  air-brake, 
with  the  reservoir  between  cylinders  and  pump 
fixed  on  rear-end  of  firebox.  It  waa  origmally 
intended  for  the  Pennsylvania  and  Reading  Rul- 
road,  to  run  on  the  Philadelphia  to  Bound  Brook 
section.  The  engine,  as  wUi  be  seen  from  the 
tracing  appended,  is  of  the  outside- cylinder  type, 
with  single  drivmg- wheels,  with  a  four-wheeled 
boAc  in  front  andasmiUl  pair  of  trailing-wheels 
under  the  firebox.  The  load  on  the  driving-wheels 
can  be  altered  at  will  by  the  engineman  by  means 
of  a  lever  (worked  by  a  smell  vertical  steam- 
cylinder)  acting  on  the  compensatiog-beam  of  the 
springs  in  such  a  way  that  the  loads  respectively 
ox  the  driving  and  trailing-wheels  may  be  altered 
from  35,00016.  on  driving  and  25,0001b.  on  tndling 
to  45,0001b.  and  15,0001b.  The  trailing  springs  are 
somewhat  curiously  arranged,  as  will  be  seen  on 
reference  to  tracing.  They  are  placed  in  rear  of 
the  axle  and  the  two  ends  of  the  frame  as  usual, 
while  the  centre  of  each  spring  is  connected  to  the 
rear-end  of  a  beam  which  passes  over  tiie  corre- 
sponding trailing  axle-box,  and  has  its  front-end 
oonj^ed  to  the  compensating- beam  coupled  to  the 
driving-wheel  spring,  llie  heavier  load  that  can 
be  thrown  upon  the  driring-wheels  is  for  enabling 
it  to  start  promptly  on  a  gndient  or  with  a  heavy 
train.  I  append  a  few  of  the  principal  dimensions: — 
Diam.  of  oyl.,  1ft.  6tn. :  stroke  of  eyL,  2fr. ;  length 
of  ports,  1ft.  4in. ;  width  of  steam-ports,  l|in. ; 
width  of  exhaust,  Sin. ;  outside  lapof  valves  |in. ; 
inside,  l-32in.;  lead,  l-16tn.;  travel  of  valves, 
5)in. ;  travel  of  eooentrios,  5|in. ;  diam.  of  wheels, 
6ft  6in. ;  tractive  force,  18*  x  24  *  78  >=  99*71b. ; 
total  wheel  baa^  21ft  lin. ;  driving  to  trailing,  8ft. 
Weight  on  driving-wheels  . .  46,000Ib.  or  35,0001b. 
Weight  on  trailing-wheels. .  13,0O0Ib.  or  25,0001b. 
Weight  on  bogie-wheels  ....  25.0001b.      25,000Ib. 


iin. :  pitdi  water-tubes  forming  gnte^  ^iin. , 
ttumner  of  boiler  tubes,  198 ;  outade  diam. -tubes, 
2ft. ;  length  of  tubes,  12ft.  2}in. ;  length  of  smoke- 
boor,  4ft.  2in. ;  height  of  chimney  above  rails, 
14ft  2in« ;  height  of  centre  of  boiler  above 
raUs,  7ft.  4in. ;  diam.  exhaust  nozzle,  4|iiL ; 
total  heating  surface,  1,400  sq.  ft. ;  grate  surface, 
66  sq.  ft. ;  the  area  through  tubes,  3*5  sq.  ft. ; 
sectional  area  of  chinmey,  1*77 ;  ratio  of  graie  area 
to  heating  surface,  1  :  25 ;  flue  area  (tubes)  to 
grate  area,  1  :  16  ;  ratio  of  seetional  area  of 
chimney,  1  :  81'7.  It  will  he  seen  from  the  abore 
figures  that  the  enormous  grate  area  causes  the 
ratios  of  flue  and  chimney  to  appear  abormally 
smidly  although  tiiese  areas  are  themselves  amply 


simply  a  question  of  a  little  d»jgiiif,tiichss«o^ 
ing  with  the  back  to  the  lightfina  |Artof  thftiosia 
where  no  direct  light  from  the  window  c&b  hU 
upon  the  plates,  or  interposing  an  pMoos  iccsm 
between  the  light  and  the  plates.— W.  Koacraoi, 
Jun. 

£46741.]— Itandaoape  Photography  and  X)ry 
PUtMi.— In  answer  to  \'  Holiday  Work,'*  I  iisdia 
my  experience  that  gelaifno- bromide  dry  pisteitte 
the  most  simple  and  pleasant  process  of  anrl  lisre 
tried.  Plenty  of  light  can  be  used  if  of  ttia  Mii 
kind ;  a  ruby  hock-bottle  with  a  candle  usedinsids 
gives  a  very  pleasant  light;  these  can  be  bcmgtit 
at  most  dealers  in  photographic  apparatiu.  PUtes 
can  be  bou^t  about  as  sensitiTe  as  wet  platei.  1 


85,00(Hb.      85,0001h. 

Diam.  of  barrel  at  smoke-box  end,  4ft.  2in.; 
thicknees  of  sheU-plates,  7-16in. ;  length  of  fire- 
box inside,  8ft  im. ;  width  of  firebox  mside,  7ft; 
thJcHiess  of  flrsbox  tuhe^pbto,  |in;  th&okae«  of 
firebox  pUlsa,  |in.;  diam.  water-tubee  fonOng 
grata,  Ijtn.;  Hiinknssi  water^tubeafomlng  gwta, 


large  for  the  size  of  the  boiler.  The  smokebox 
is  very  long,  and  is  intersected  a  little  above  its 
centre  hj  a  wire  network  (3i  meshes  to  the  inch), 
through  which  the  blatt-noazle  projects.  The 
engine  has  no  footplate  in  rear  of  the  firebox,  thd 
st<^in^  being  done  from  the  tender  footplate. 
There  is,  howcTcr,  a  small  footplate  running  aloa^ 
the  side  of  the  firebox,  and  on  which  the  cab  is 
built.  One  of  the  difficulties  in  introducing;  it  in 
England  would  be  difficulty  of  getting  from  side  to 
side.  The  boiler  is  led  by  two  injectors,  pumps 
btiog  used.  The  smokebox  is  carried  on  four 
movable  links,  two  before  and  two  behind  the  fire- 
box. These  are  the  principal  particulars  and  di- 
mensions. For  further  particulars  see  Engi^ 
neering,  March  24.— E.  W. 

[46738.]  —  XTnlversal  Brake  Oonpllnga.  — 
The  East  Coast  and  Midland  Scotch  Joint 
Stock  carriages  have  already  brake^pipes  for 
air  andyacuum.  The  West  Coast  Joint  Stock  has 
at  present  the  chain  brake,  but  is  to  be  provided 
witn.the  Westinghouse  pipes,  so  that  it  can  be 
worked  on  the  Caledonian.  The  L.  &  N.W.B. 
don't  seem  to  have  fixed  on  a  brake  yet ;  when  they 
do  decide,  it  may  be  necessary  to  add  other  nipes 
to  the  Joint.Stock.  I  cannot  speak  from  expeiienoe 
about  the  brake  worked  through  the  buffers ;  but, 
on  looking  to  page  4  of  Mr.  Stretton's  little  book 
on  •' Railway  Accidents,*'  of  February,  1881,  I 
learn  that  George  Stephenson  tried  Such  a  brake 
upon  the  Liverpool  and  Manchester,  and  Leicester 
and  Swannington  Railways  in  1832,  and  he  gave  it 
up  because  he  found  a  difficulty  in  setting  the  train 
back.  The  statement  quoted  upon  page  177  is 
quite  true,  that  the  vacuum  brake  on  the  Midland 
leaks  off  in  two  minutes,  and  that  it  cannot  be  fitted 
to  engines  or  tenderer.  /  do  not  consider  that  it 
does  fulfil  the  conditions,  and  should  be  ffladto 
know  the  opinion  of  our  correspondents.  I  quite 
agree  with  **  Railway  Servant,"  that  ejectors,  when 
running  a  stopping  train,  use  quite  2lb.  of  coal  pet 
mile.  1  cannot  say  for  certain  how  much  a  pump 
uses,  but  it  is  very  little.  During  the  next  two 
weeks  I  shall  work  engines  vrith  both  pumps  and 
ejectors.  I  wiU  take  very  careful  notice,  and 
report  experience  I  gain  in  a  letter  to  ours.- A 
Dbtvsb. 

[46739.]— Nitro-aiuooso.— Take  equal  mea- 
bures  of  strung  nitric  and  sulphuric  acids,  mix. 
allow  to  cool,  and  then  stir  in  finely -powdered 
loaf-sngar.  Nitro-glucose  will  speedily  form  in  a 
stiff  pasty  mass,  which  should  then  be  removed 
from  the  acids  and  well  washed  with  water.  Owing 
to  its  insolubili^  and  impermeability,  it  is  difficult 
to  entirely  free  it  from  acidity  ;  but  if  Ihat  is  any 
objectum,  it  may  be  still  further  purified  by  dis- 
solving in  alcohol  and  precipitating  by  pounng  it 
into  water.— Wac  RoBCiSos,  jun. 

[46741.]— Landncape  Photography  and  Dry 
PUtes.—*^ Holiday  Work**  might  reeortloseme 
of  the  old  ooUodiQii  proeeesss,  either  with  the  bath 
or  emnlairMi,  and  of  which  I  think  there  are  ample 
details  ia  back  vtilnmsa;  or,  if  he  Kkee  to freoare 
his  own  gelatine  plates,  he  can  make  tlmm  as  slow 
as  he  thinks  pfoper— it  is  all  a  queetioa  of  '*oook- 
ing.'*  It  ia  qmte  a  austake,  however,  to  suppoee 
that  gelatine  plates  caanot  be  manipulatedwilhout' 
aa  **mouafaaieatly  dark  noa-aotiaie  light"    It  is 


use  Edwards'  Glycerine  DeTclopers,  frive  loog 
exposures  and  slow  development.  On  reference  to 
my  notebook  I  find  the  following :  Waterfall  near 
Wales,  light  moderate,  tiaie  8  p.m.  Small  stop, 
Dallmeyer's  Rapid  Rectilinear,  exposure  3osec. 
very  slow  development ;  the  result  ib  all  that  could 
be  desired,  and  splendid  in  detail.  (The  plate  was 
an  extra  rapid).— JjUcbs  PAsmreoac. 

[46742.]— BanieU  Battorlea.  —  To  use  Us. 
S^rague*s  words,  ^*  the  great  drawback  to  this  cell 
is.  that  the  copper  salt  passes  by  endoamose  into  the 
kinc  solution ;  and  suggests  as  a  remedy  the  use  of 
two  porous  cells,  the  space  between  them  beias 
filled  with  a  strong  solution  of  sulphate  of  zinc,  and 
some  zinc  cuttings  added  to  decompose  any  copper 
salt  entering.*'  It  is  almost  a  perfect  remedy,  bat 
increases  the  internal  resistance  somewhat.  You 
would  not  gain  anything  by  using  water  instead  of 
acid  and  water,  or  seoH-saturated  solution  cA 
sulphate  of  sine. — An  Assoolstb  op  tbb  Socixty 
OF  Teleobaph  Ekqineebs. 

,     [46743.]- ICloroBOope  and  Xavie*I«antem. 
I  —Much  hM  been  writtien  on  this  question  in  back 
numbers  of  this  journal.    Imysetf  idwayt  nref er 
j  to  use  a  proper  lantern  micro,  objeotivo ;  that  is 
one  constructed  to  utilise  as  much  of  tiie  availahle 
j  light  as  possible,  and  not  only  this,  bat  it  allovt 
j  the  micro,  attachment  to  be  so  arranged  that  the 
great  condensation  of  heat  on  the  aKde  ia  avoidsd. 
\  As  you  apparently  do  not  know  this,  I  would  tell 
you  that  when  usinir  the  lantern  as  an  enkrgfng 
microsoope,  the    slide    is    placed    approxiiaatefy 
where    the    focus    lens    usually    is,  and  hesce, 
'being    placed    where    the    rays    of    light  oon- 
!  verge   to   a   focus,  great    heat    is    also   thrown 
on    the    slide^    so     much     so     that    with    the 
I  usual    form,    small    animalcules     are     speedilr 
I  killed  by  the  heat  of  the  water  in  the  tank,  or  ty 
I  the  great  concentration  of  heat  on  them,  if  in  a 
cage.    Not   only  so,  but  the  heat    damages  the 
\  sUdes  by  starting  the  balsam,  and  sonxetinnes  eves 
cracking  the  glass.    With  Uie  objective  from  an 
'  ordinary  microscope^  the  aperture  ia  not  sufficient 
to   get  the  projection   som&ciently  well    lit,    4Ad 
'  Dotmug  but  a  lantern  micro,  will  remedy  fhi^.  The 
'  best  »f  all  micro,  attachments  is  a  form  that  has 
'  been  introduced  by  Mr.  Browning,  of  London,  the 
definition  of  which  is  something    splendid.    But 
'  the  high  price  of  it,  and  the  fact  uiat  nothing  short 
I  of  the  oxyhydrogen  light  is  of  any  use  with  it,  pre- 
clude its  use  excej't  bj  a  few. — Sunlight. 

[46745.]— Stopplaff  Aur  Baoayad  Seath.— 
;  <*Murano  "  will  find  pbda  indianitabar  taoth-etop- 
I  ping  the  most  effective.  It  can  be  ohtainad  at  all 
chemiats.— SsA^wsxi). 

[46745.]-8toppin«  for  Bacayed  Teeth.-If 
'  you  cannot  go  to  a  good  dentist,  don't  etop  them  at 
all.  I  had  several  teetti  stopped  with  naetal.  Hie 
teeth  decayed  below  the  stopping,  which  hecame 
loose.  Nothing  would  pick  it  out  (beln^  as  hard 
as  iron),  and  the  agony  was  intense,  as  I  could  not 
cleanse  the  tooth  out.'  No  stopping  ia  of  any  use 
unless  the  tooth  is  vrell  and  thorou^^hly  cleaned 
out  Then  use  some  soft  stuffing.  Keep  your 
teeth  well  cleaned  ont  and  well  daanaed,  and 
attend  carefully  to  dteC  (this  is  aU  important),  and 
you  wffl  Mldom  have  tootibadie.  U  yoa  have,  u«o 
otrbobe  add  and  eUofolocm  ia  oqual  picts.    It 
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oasd  sot  be  kept  in  tb«  tooth  for  long,  and  •hould 
b9  otn^y  put  in;  to  aToid  bumiog  the  lips.  I 
4iiid  lo  we  it  dailT  and  hovly.  To  cltan  the 
tooth  out  Hie  camao.  The  taste  is  unpleasant 
tefort  siting  or  smokixig.  I  haye  also  used  nitric 
tod  hjdrobUorio  aoid,  but  they  are  painf  uL  I  am 
oow  a  Tsgetorian,  and  suffer  seldom  from  tooth* 
'•eha-JoHzr  At.kx.  Ollabd,  F.R.M.3.,  Enfield. 

[46746.]— Stopping   for    Decayed  Teoth.— 
gevval  yean  ago,  finding  some  of  my  teeth  were 
shoiriBg  signs  of  rapid  decay,  I  bethought  me  to 
itoD  them  with  an  amalgam  of  silver,  which  I 
10^  by  filing  some  pore  or  coin  silyer  to  a  powder, 
aod  working  It  np  to  a  stiff  paste  with  qnicksilyer. 
After  hATing  scraped  the  cavities  of  the  teeth  to 
iHBOTe  decayed  and  soft   parts,  and  otherwise 
eittned  them  out  and  dried  with  pliigs  of  cotton- 
wool, I  packed  and  pressed  the  ama^axn  in,  and 
ih^Md  off  as  nearly  as  I  could  to  the  original  forms 
of  the  teeth.    After  it  had  set,  which  occupies 
about  half  an  hour,  or  less,  I  had  as  good  a  biting 
tnd  ninding  surface   to   my  teeth  as  could  be 
wlihM  for.    Observe  that  this  stopping  should  not 
be  applied  if  the  teeth  are  aching,  or  an  exposed 
nerve  left  undestroyed.    After  several  years,  these 
stoppings  show  very  little  st^  of  wear.    The  o^y 
thing  tMt  detracts  from  umverssJ  use  is  that  the 
tn>«^m  turns  black,  so  is  rather  objeetionable  for 
front  teeth.    For  back  teeth  this  discolouration 
does  not  matter.    Only  on  one  occasion  have  I 
ioond  it  necessary  to  remove  the  stopping  from 
^  tooth  in  which  it  was  placed.    Owmgto  sub- 


to  remove  it  to  get  relief.  It  is  out  at  the  present 
tune,  but  I  intend,  as  soon  as  the  nerves  are  in 
their  normal  condition,  to  stop  the  tooth  with  the 
sUrer  amalgam.  I  must  append  a  caution :  Do 
not  1st  the  quicksilver  touch  any  article  of  jewel- 
ieiy,  or  you  may  be  caused  vexation.  White 
^ottspercha  makes  an  excellent  stopping //ro  tern,  ; 
It  loon  wears  away.  Carbolic  and  other  such 
disbolic  combinations  should  be  eschewed  as  much 
SI  possible;  they  invariably  accelerate  decay. 
Creosote  notoriously  crumbles  up  the  molars.— 
Alfojoc* 

[46753.]— ▲Water-olosat  Nuisance.— I  thmk 
that  the  rubber  washer  edges  are  loose  ;  but  ur  a 
iBiall  baU- valve  with  pea  waterway.  If  you  cannot 
gtt  one,  send  to  me.  and  I  will  let  you  have  one 
oost  price.  I  expect  you  have  a  very  high  pressure 
bddnd  your  valve.— P.  J.  Bayubs. 

[46754,1— Watch  Bepairlng.— To  "  Alfojob." 

-It  gives  me  great  pleasure  to  know  that  what  I 

hsTO  written  upon  the  subject  of  watch-cleaning, 

^^  has  proved  of  service  to  "Country**  and 

otders.    £i  regards  the  query  put  to  me,  there 

moit  be  Bomethmg  defective  m  the.actionof  the 

Jtopwork  of  the  watch  referred  to,  or  through 

freqaent  breakage  the  chain  has  become  too  short, 

isd  is  pulled  out  at  the  barrel-hooking  before  the 

tnsee  snail-point  catches  against  the  stop-finger 

ittachsd  to  the  top  plate.    These  defects  must  be 

wnght  for,  and  you  can  ascertain  which  causes 

the  trouble  if  you  take  the  movement  from  the 

cue,  and  with  the  eyeglass  ezamiue  the  ruo  of 

the  chain  from  the  barrel  to  the  fusee,  and  the 

tction  of  the  slopwork,  whilst  the  watch  is  slowly 

trotmd  up.    If  the  chain  is  of  the  correct  length, 

there  should  be  f  uUy  a  quarter  of  an  inch  of  it 

opon  tiie  barrel  when  fully  wound  up  and  correctly 

stopped.    If  too  short,  it  will  be  seen  that  the 

Qaa-point  does  not  come  up  to  the  end  of  the 

<top,  while  ttie  chain  is  wound  off  the  barrel  and 

paflj  on  the  hook.   To  correct  the  chain,  you  must 

Utich  about  an  inch  of  the  same  substance  and 

strength.     This  will    allow    the    fusee   to   ptass 

loxther    round,    and     so    make     the    stopping 

effectual.     Should  the  fault  prove  to  be  in  the 

stop-finger  or    its  spring,   it   will   be  necessary 

to  take  the  watch  to  pieces.     Occasionally  a  little 

bit  of  bristle  ^m  the  brush  will  get  wedged 

between  the  chaps  of  the  plate  stud,  or  dirty  oil 

Bay  prevent  free  action,  or  the  lifting  spring  may 

^  too  weakly  set.    In  these  cases  the  remedy  is 

Moos.    If  you  take  the  watch  to  pieces,  put  the 

plates  together  with  only  the  barrel,  fusee,  and 

chain  m,  and  set  the  mainspring  up  at  the  rstchet 

MQuaL    Then  with  a  pair  of  hand-tongs  or  a 

■Ball  hand- vice,  wind  the  chain  from  the  barrel 

*  to  the  fusee,  and  watch  closely  whether  the 

i^opwork  fails  or  acts  correctly.    It  it  does  not,  try 

to  taeertain  the  eause  and  so  correct  the  error.    I 

hare  oooasionally  found  that  two  hook-holes  have 

\tm  made  in  the  ring  of  the  barrel  because  the 

M-mads  hole  has  been  either  too  high  or  too  low 

todeliter  the  chain  correctly.     If  such  is  the  case 

vifii  this  watch,  you  must  try  both,  to  ascertain 

*^is  the  correct  one.  There  is  yet  another  chance 

^  the  fault  may  be  caused  by  the  liftiog  spring 

haiiag  shifted  from  its  place,  and  so  prevents  the 

*<tr«Bis  cud  of  the  stop-finger  resting  against  or 

^enough  to  the  top  plate,  and  thereby  allows 

^•Bsil  poini  to  pass  by.     It  is  needless  to  give 

|**(>^et  to  illustrate  my  meaning,  as  five  minutes' 

<^^M  itndy  of  the  parts  themselves  should  make  all 

V^f^t^  dear  to  you.    Respecting  the  'scape- 


wheel,  by  *' fastening "  do  you  mean  *<«iTetiBg" 
to  the  pinion?  If  so.  you  can  do  this  with  the  Uttle 
tool  {Fig.  3,  letter  19974)  and  a  small  round  hollow 

Suneh,  a  portion  of  which  has  been  cut  away  and 
ie  remaining  part  bevelled  off  from  the  hole  out- 
wards. By  gently  tappmg  the  punch  with  a 
hammer,  when  the  wheel  is  placed  teeth  ap  in  the 
stake,  and  that  screwed  in  the  bench  vice,  the  pro- 
truding part  of  the  pinion  is  dosed  over  the  edges 
of  the  hole  in  the  wheel  and  so  made  secure.  Qieat 
care  must  be  observed  in  riveting  over,  as  a  little 
excess  to  one  side  or  another  will  throw  the  wheel 
out  of  truth.  Ton  must  ascertain  tiie  correctness 
of  this  either  in  the  calipers  or  in  the  depthing 
tool,  which,  in  many  wsys,  is  the  better  tool  for  the 
purpose  of  trying  the  flatness  or  tmth4n.the-round 
of  all  kinds  of  watch-wheels.  If  one  side  of  the 
scape-whed  is  found  a  little  higher  than  another 
rivet  that  part  a  little  more.  When  correct,  finish 
off  by  rolling  it  in  the  centres  of  the  turns  by  a 
horse-hair  bow  against  a  piece  of  Arkansas  stone 
slightly  oiled  and  held  fiiinly  at  right  angles  to  the 
teeth  of  the  wheel,  and  so  '*  tipped  **  up,  and  then 
with  a  suitable  balance  file  thinned  off  equally. 
In  my  letter  19974,  **  Watch  Mainspringing,^*  read 
"  turning  *'  for  "  twining."— Azjt>JOE. 

[46755.]  —  Bnlargementa  and  Developing- 
Tina.— A  very  good  and  inexpensive  method  of 
enlarging  will  oe  found  in  the  "Photographic  News 
Almanac**  for  1882 on  page  54.  Directions  are  sent 
out  with  each  packet  of  paper.  I  have  used  tin 
developing-trays,  for  alum  and  fixing^baths,  with- 
out the  slightest  trace  of  evil  of  imy  kind ;  but  for 
developing  coat  with  Bates*  black  varnish,  after 
the  manner  of  coating  a  negative ;  warm  the  tin 
first.— Jambs  Pabximsoh. 

[467550— Bnlargementa  and  Developing 
Tins. — Block  up  all  the  window  of  operating  room 
except  a  small  space  for  negative,  remove  dark 
slide  and  focussing  screen  from  camera,  place  back 
of  camera  against  negative,  foeus  image  to  sixe  re- 
quired on  slMet  of  plain  paper,  and  then  take  en- 
largement on  bromo-gelatine  paper.  Leave  de- 
veloping tins  alone ;  carefully  dry  them  whem  done 
with,  and  they  will  most  likely  last  your  lifetime. 
— W.  BoBoreoN,  jun- 

[46756.]— Bookbinding.— Get  your  sheets  of 
paper,  cut  them  to  the  siaerequired,  glue  one  of  the 
cut  edges  which  you  intend  to  form  the  back  of 
book  with  ordinary  hot,  thin  gloe.  When  dry, 
stick  on  your  end  papers.  Then,  afterwards,  paste 
your  boards  on,  to  form  the  cover.  When  pressed, 
gluo  a  piece  of  bookbluder^s  doth  over  the  bade 
with  good  hot  glue.  Paste  on  the  marbled-paper 
sides.  Let  this  dry.  As  the  book  has  not  been  sewn, 
but  merely  glued  at  the  back,  you  will  be  able  to  re- 
move a  leaf  from  it  without  loosening  the  others, 
providing  you  are  not  too  rough  an  the  way  you  go 
about  it— G.  Fbtbb. 

[46757.]— Bmery  Wheels.— To  **  SmnJOfiT."— 
Just,  fix  on  the  size  wheel  you  think  would  suit 
you ;  you  would  do  well  to  write  to  one  or  two  firms 
who  supply  the  unmounted  wheels,  when  they  would 
not  only  quote  price,  but  give  the  required  speed. 
Having  gone  so  far,  I  could  then  tell  you  speed  of 
overhead  shaft  and  size  of  pulley  needed.— Sun- 

UOHT. 
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QUERIES. 


146760.]-Makinff  Boiler.— Would  «gauHghl"  or 
Mr.  Lancaster  please  klndlj  explun  the  iMct  means  bf 
which  I  can  aeeompliafa  the  toDovingf— Iwant  to  make  a 
oopper  Tertical  boiler  as  aketeh.  I  hate  the  dome  or  orowu 


m^de  of  copper,  semi-circular,  like  a  deep  oopper  scale.  I 
want  to  make  tbe  aides  come  do  em  below  the  bottom  to 
form  a  support  for  boiler,  and  at  eame  time  suit  as  a 
luroaoe  for  burning  spirits.  Please  say  the  best  means 
to  unite  strongly  and  substantially  the  top  or  cruwn  to 
sides  and  ai  :0  the  bottom.  1  have  seen  one  similar  which 
was  brazed.  Can  I  do  this,  or  what  way  wotdd  you 
approve  of —two  or  three  brass  tubes,  Vd  itical,  to  run 
through  the  boiler,  and  be  expanded  al  erowa  and 
bottom,  and  I  suppose  a  little  solder,  or  brass,  run  round 
at  the  union  of  both  metals  ?  Crown  dished  out  of  the 
solid.  What  will  be  the  best  way  to  join  ^e  vertical 
seam  of,  side!  Copper  crown  is  7in.  aia.  oySOW.G. 
PI  ease  say  what  pressure  this  may  bear ;  I  do  not  require 
it  very  great  pressure.  I  shall  have  an  ordiniry  model 
boiler  spring  safetr-TjdTe  on  it.— Joxo. 

[46761.]  -  Compensated  Watch.— I  havereeenUy 
bouifht  a  coffibinatioQ  lever  watch,  Swiss  make,  in  gold 
keyless  eaae.  with  full  plate,  jewelled  in  10  holes,  with 
comprnsated  balance.  1  fouaa  great  difBcoUy  in  rating 
it.  Since  I  brought  it  nearly  to  time  I  have  been  com- 
paring it  with  a  regulator  clock  oontroUed  from  Oieen- 
wioh*  and  the  following  is  the  result  :— 

Feb.  4  Im.  16s.  slow. 

11,18,25 455.  dow  each  week. 

Mardi  4 Im.  Sue.  slow. 

„       11 45s.  slow. 

18, 26,  April  1..  6m.  ^ow  in  three  weeks. 

Was  not  observed  in  the  interval.  It  appears  from  this 
that  the  normal  r<ite,  as  rated,  is  to  loie  45i.  a  week. 
What  it  the  cause  of  th «  v<iri«tioas  ?  Can  it  be  rectified  t 
There  is  a  **ring"  or  *•  jingle"  in  the  tick.  It  is 
steadily  oarrled,  never  shaken  in  any  way,  or  exposed  to 
variations  of  temperature.  It  is  a  lughly-fiaiahed  one  of 
the  best  of  its  class.— A.  A.  C. 

[4e762.]-Siok01iild.— Would  Dr.  EdrnvadsMndlf 
consider  the  followiog  1 -My  little  boy,  aged  6  Mars,  on 
reoovering  from  influenza  about  three  months  aijioe, 
showed  aigiui  of  weaknetts  m  his  left  arm.  On  examma- 
tion  we  found  that  he  could  not  stnghten  it  without  pain 
at  the  elbow-joint :  he  also  complained  of  pain  in  the 
baok.  Our  doctor  thought  it  the  result  of  general  weak- 
ness. He  has  now  got  quite  strong,  but  the  arm  is  no 
better— but  worse.  I  have  had  two  doctors,  both  say 
that  joint-disease  is  thratened,  and  blisters  have  been 
applied  freely  without  any  apparent  benefit.  I«  there  no 
other  remedy  ?—BliLMAEM00K,  N.B. 

146768.]— Ooil.— To  Ha.  L^^OASTsa — ^What  is  the 
best  length  for  a  ooil  and  amount  of  primary  wire  to  give 
|in.  spark  ;  but  which  I  may  want  to  give  2in.  by  in- 
creasing secondary  after  the  first  design  was  complete  !— 
T. 

[46760— Punches  for  Boiler-platea,  Jr-ironm, 
Ao.'^'Wul  miae  of  your  correspondents  please  give  a 
sketdi,  with  full-sized  dimensions,  of  a  common  or  ordin- 


ary punch,  showing  how  it  is  held  in  the  m«^iine,  an 
explain  wny  it  often  makee  sudi  xamed  holeeintn 
plateq.    Borne  time  ago  an  AmerioMi,B.H.Jenkini9  of 


LOi 


SNOUSH  MEOHANIO  AND  WOBLD  OF  80IENGB:  No.  893. 


Mat5,IW2. 


New  Yvrk,  intxodoced  a  pimoli  wbich  had  cutting  edffes 
or  teeth,  Bometbing  like  inclosed  sketch.  Can  any  leader 
obUge  with  an  accurate  sketch,  and  bay  how  it  an- 
ewen  d  in  practice  !  It  claimed  to  clear  oot  or  zimer  the 
hole  after  first  punching  it.— Rivbtkb. 

[48766.]— Periosteal  BhemnatiBm.— Some  time 
ago  I  felt  a  atifFneas  in  one  of  my  elbows  and  thtreupon 
briikly  applied  friotioo,  but  it  still  continued,  attended 
with  pain  on  moving  the  joint,  and  more  espedally  in 
moving  the  muscles  of  the  arm  in  putting  on  my  c  at.  I 
subsequently  t  itd  counter  initants,  but  without  success, 
and  finally  applying  to  a  phvsician,  was  told  that  most 
likely  it  was  the  result  of  a  strain,  and  a  liniment  was 
prescribed.  It  still  contmued  ss  before,  although  at- 
tended with  somewhat  lees  pain.  And  now  after  havmg 
expended  sevtral  guineas  in  dooton»'  fees,  I  am  infonned 
that  it  is  p»rio8t»al  rheumatism,  and  all  tbat  was  lastly 
prescribed  was  "  I^edricshail "  water,  for  genenlly  im- 
proring  the  system.  Being  now  on  the  vei^e  of  60, 1 
should  feel  grateful  if  any  f  Uow-reader  of  '*onrs'' 
could  advise  me  as  to  its  removal,— R.  A.  V. 

[46766.]— Lathe. — ^What  is  the  correct  »ize  of  rcund 
belt  to  drive  a  6in.  treadle  lathe  T  And  what  is  the 
dimension  of  a  triangular  bandt  How  is  the  latter  sort 
joined  !  Is  it  advisable  to  make  a  good  lathe  having 
both  the  beaiingi  of  mandrel  coned  one  way  T  Are  any 
made  so  by  go^d  makers  that  do  not  jump!  Also, 
should  the  nose  be  pcrewed  with  a  finer  p.tch  than 
Whitwoith's  standard  T  If  so,  what  is  the  ratio  to  the 
above  mentioned  !  Is  l|in.  tbe  proper  dia.  of  mandrel 
and  looaehesd  spindle  for  6in.  lathe  t  Is  there  anything 
to  supersede  the  emery-wheels  used  with  overhead  that 
win  not  injure  good  lools !— Isvikoiblb. 


Uancy  be  restored  7    Or   what  is  best  plan  to  adopt  to 
give  a  less  brilliant  but  more   durao.e  surface !  — 

[46768.J—SiiPve3riDg'.— Would  a  correspondent  to 
the  "  £.  M/'  kindly  Rive  an  easy  and  sraphic  method  of 
finding  the  true  meiridian.  latitude,  ana  longitude  t»f  any 
place  I  The  aspirant  to  be  possessed  of  a  theodolite, 
chronometer,  and  star-map,  but  to  have  no  knowledge  of 
the  country.  The  same  mquiier  would  also  like  to  be 
infonned  of  the  method  of  determining  distances  b>  aid 
of  micrometer  attachment  to  telescope  of  theodolite,  and 
the  maximum*  nor  per  mile  arising  from  it>  use  !  Also, 
a  good  maker  to  whom  to  apply  for  survey iiu;  instru- 
ments to  be  constructed  with  suggestions  of  improve- 
ments!— You*  oAi^pibant,  Tasaanid. 

[46760.]— fiilveri&ff  Mirrora.-In  No.  876.  Jan 
20, 1882,  a  prooess  is  described  of  silvering  lar^e  mirrors. 
I  have  tzied  the  process  twice  with  rather  disappointing 
results.  The  mirror,  a  theuah  quite  prrfect  m  most 
parts,  in  others  is  streaky  and  covered  here  and  there 
with  Uhckish  dots.  I  wou^d  be  obliged  to  some  sub- 
scriber for  some  further  hints  on  the  subject.  Solutic  ns 
of  perfectly  pure  ehemicals  were  niade  up  in  the  propor- 
uons  deecnbed.  and  the  fao**  of  the  mir.or,  2^ft.  oy  2ft., 
made  chemically  clean  by  washing  in  nitric  add,  tben  in 
caustio  soda,  and  water  ammonia  was  added  to  tbe  silver 
solution  till  the  turbid  appearance  first  produced  had 
quite  cleared  ;  the  potash  rolutiun  was  then  added,  und 
ammonia  again  till  the  solution  was  dear.  Then  a 
weak  solution  of  ailver  added  drop  by  drop  till  the  ap- 
pearance was  decidedly  turbid  again.  I  tben  dissolved 
the  glucose  reparately,  but  while  this  was  taking  place 
a  flhn  of  evidently  reduced  ailver  rose  to  the  surface  <  f 
tbe  silver  solution.  The  glucuse  was  now  added  to  first 
solution,  and  the  whole  well  stirred  and  poured  mto  a 
wooden  box  lined  with  guttapercha.  The  mirror  was 
then  carefully  hung  on  the  surface  of  solution  with 
about  ^in.  betwixt  bottom  of  box  and  and  face  of  glass. 
I  may  mention  that  just  before  the  solutiont  were  nixed 
warm  water  was  dashed  over  the  face  of  fflass.  The 
basin  in  which  the  two  scdutions  were  mixed  had  a  beau- 
tiful coating  of  silver  all  over  the  lidee  and  bottom, 
although  the  mixing  would  not  take  longer  than  |  of  a 
minute.  The  soloUnns  were  made  up  with  water  at 
about  180*  F.  The  mirror  was  allowed  to  rem«in  about 
aomin.  in  solutions.  By  that  time  all  the  silver  had  been 
reduced.— SioiiKO  Chkvist  No.  60. 

[46770.]— Oold-air  Motor  —Could  some  kind 
reader  give  me  a  description  of  Oiifard's  oold-air  motor.  I 
»honld  be  much  obliged  for  a  rouvh  sketch  I  I  wish  to 
make  one,  and  intend  making  it  like  one  I  once  saw,  but 
I  cannot  »ay  now  whether  it  was  a  patent  or  not.  It  was 
in  the  wa>  of  asteam  eylinder  with  peif orated  ends  and  a 
mtton,  and  was  driven  by  steam-power.— ^nxmr  or 
Ebolabo. 

[46771.1— ZmoofiTaphy.—  Information  walited  as  to 
Bincographie  prx^oess.    Tuew 


»  way  I  work  it  is  this  :— Clean 


sheet  of  roofing  Bine  with  fine   emery  cloth,  write  on 
transfer    paper    with   litho.   writing-ink 


lubMd  donn  in  water.  When  dry  lay  transfer  faoedoen 
on  Bine,  damp  back  well  and  pass  through  press,  damp 
I  and  take  off  paper.  Thai  smear  gQm-wat«r  over 
B  with  oamel-faitir  brtish,  and  having  got  printer's  ink 
prepared  on  roller,  pass  same  lightly  over  aino.  I  got 
this  recipe  from  a  sdentiflc  paper.  Besnlt :  Printer's 
ink  smears  irregulariy  over  a  nc  plate,  and  does  not  catdi 
to  the  writing  as  it  should.  What  is  wrong  I  Should 
Bine  be  treated  with  add  to  faring  writing  up  m  reUef  t— 

A  CaXADXAB  SUBSCBIBBB. 

[40772.]— steam  Ltkiinch.— I  am  building  a  smaU 
launch  16ft.  on  water  line,  by  4ft.  beam  and  3ft.  deep  from 
keel  to  rail,  axMl  am  fitting  it  with  a  single  cylinder 
engine  Sin. X4in.  stroke,  an  i  baIaDC<>d  to  run  between 2S0 
and  800  revolutions  per  minute.  Tbe  boat  will  have 
ilne  lines,  as  it  is  intended  only  for  river  work.  What 
propeller  will  probably  give  me  the  best  molts,  what 
diameter,  a  fine  or  oo«r«e  pitch,  and  espeeiaUv  whether 
two  or  th  ee  bladed  ?  My  own  impression  is,  that  a  two- 
bladed  propeller  at  this  noaber  of  revolutions  is  the 
best :  but  should  like  to  have  the  experience  of  olh  rs. 
Further,  would  a  boiler  having  1|  sq.  ft.  of  gr«te-area, 
and  a  total  of  10  «q.  ft.  of  heattng-surfaoe  give  ample 
steam  7  What  is  tke  best  speed  I  can  expect  from  this 
madUnery  I-  Scbbw  Pbupbllbr. 


kind  of  strings  and  oost  of  same,  how  thej;  are  tuned, 
and  a  few  hints  on  playing  ?  I  should  like,  if  possible, 
the  •  xact  dimensions  of  two  sizes— the  smallest  useful 
sixe,  snd  the  largest  I  But  if  this  is  not  to  be  had,  any- 
thing on  this  aubject  will  be  t  .ankfully  received  by— W. 

WOhl.BY. 

[46774.1- Bristol  and  Fxeter  Locos.  -  Will 
"  Clyde  "  kindly  oblige  with  dimensions  of  any  of  the 
other  claases  of  Bristol  and  Exeter  engines  ?— those  of 
the  Oft.  singles  having  already  appeared  in  Vols.  XXV. 
and  XXIX.  (I  think),  and  he  having  bupplied  those  of 
Old  68  class.  There  are,  I  believe,  tome  6it  6in.  coupled, 
and  some  7ft.  6in.  singles.—  Cabbtaibs. 

[46776J—Stainin9  Walls,  and  Plain  ^eoora- 
tion.— Would  any  ox  your  readers  give  me  the  proper 
ingredient  8  to  mix  to  get  the  following  colours  f«.rbed- 
ro  ms  and  sitting-rooms  :— The  oclouring  matter  to  be 
made  from  dissolved  lime,  whiting,  size,  and  the  stuff  to 
give  the  proper  tint.  The  colours  wanted  being  salmon 
(0]our,pale  ightblue,  with  a  gr*eniah  shade.  Where 
could  I  set  st^cil  platea  to  make  a  border  for  top  of 
wall  and  at  bottom  near  sVirting  ?  Is  there  any  cheap 
work  on  plain  house-deoorating  ?— F.  J.  C. 

146776.1-  New  Form  of  Cheap  Battery.- WiU 
Mr.  Hawkios  (10967)  kindly  give  approximate  cost  of  six 
cells  as  described  above— 1.«.,  coat  of  six  quart  jara,  six 
smaller  ones  and  ingredients?  If  the  Swan  lamp  re- 
ferred to  18  the  usual  20  candle-lamp  or  a  smaller  one  ! 
Mr.  H.  says  the  six  cells  will  sustain  a  good  light  for  over 
eight  da) 8.  Will  Mr.  a.  kindly  say  how  many  hours 
per  day  he  has  allowed  for  lamp«bummg  T-B.  1>.  T. 

[46777.]— Timber  Loadin^.-WiU  some  fellow- 
reader  give  nie  some  information  on  the  subject  of  timber 
luading,  the  btst  way  of  going  about  it,  and  if  it  would 
pav  to  use  a  crane  on  wheels  T  If  it  would  do  so,  what 
\*  the  best  crane  to  gtt,  and  the  pri(  e  I  Of  course  I  mean 
when  hauling  a  lot  of  timt>*r  from  one  place.  Would  a 
crab  be  of  much- use  ?  i  understand  the  common  way  of 
loading  timber  by  means  of  skids  and  rollera ;  but  this  is  a 
Vcxyelow  and  clumsy  method,  and  knocks  tbe  horses  about 
a  great  deal  before  ihey  really  commence  their  work  of 
hauling.  Would  one  of  the  patent  blocks  suspended  to 
tree — timber  always  being  put  under  ti  ee— be  of  much  use  I 
—Jumbo. 

[46778.1— Spectral  Photography.- Will  any  of 
your  readers  kindly  inform  me  what  apparatus  is 
required  for  photifraphing  the  spectra  of  metals,  &c., 
and  what  is  the  kind  of  spectroscope  suited  for  the  pur- 
pofle  t  Also,  whether  the  same  spectros<K>pe  uid  appara- 
tus could  te  used  on  a  Ojin.  rtileoting  telescope  for 
stellar  spectral  photography  I-Ci»  quabta. 

[46779.1— Bleaching  Cotton.— How  can  I  bUach 
small  aitioles  made  of  cotton!  Have  tried  boiling  in 
water  with  chloride  of  lime.  The  co  our  is  good,  but  the 
articles  feel  harsh  and  rmtU  of  the  chloride.  I  want  the 
cotton  to  feel  soft.    Dix. 

(46780.]— Water-power.— 1.  What  power  oouldbe 
got  ftom  a  body  of  water  equal  to  the  fill  of  a  lOin.  pipe, 
having  36ft.  of  a  face,  by  using  a  *'  tuibine  wheel "  !  2. 
What  power  could  be  had  by  using  an  overshot  wheel 
from  tbe  sime  fall  f  3.  What  would  be  the  probable 
oost  of  each   wheel  and  w.  ere  could  they  be  got  T— 

QUBBt-BLAMD. 

[46781.]— Music.- What  books  are  most  suited  to  the 
requirements  of  the  First  Bachelor  Music,  London  Uni- 
versity !— Pa*  ubia  . 

146782.1— Explosion  in  Firebox  of  Loco.  Bn- 
sine.— To  *'  SuNLionr,"  oa  OxHaafl.— A  rather  extraor- 
dinary affair  has  lately  occuned  in  connection  with  a 
burst  and  pltigged  locomotivd  boiler-tube.  As  the  tcour- 
renoe  was  (^uite  unexpected,  and  not  capable  uf  explana- 
tion on  ordinary  lines,  perhaps  after  reading  the  nana- 
tiv«  yon  will  kindly  favour  me  and  others  with  your 
opibion  on  the  subject.  It  is  briefly  as  fallows  :  A  loco. 
engine  burst  a  tube  at  a  distance  from  stables,  and  had 
it  plugged  at  the  nearest  shops.  On  arrival  home,  the 
boUer  waa  eaiptied  of  steam  and  water,  and  immediately 
filled  up  with  oold  to  cool,  and  after  an  interval  emptied 
again.  The  boiler-maker  then  began  to  extract  the 
plugs  preparatory  to  drawioR  the  tube.  But  it  see.ns 
there  had  been  a  very  heavy  charge  of  '*  something  *'  in 
Uie  tube,  for  no  sooner  was  tbe  plug  slightly  loosenei 
with  the  hammer  then  it  blew  ouu  with  a  report  like  a 
musket,  and  the  discharge,  whatever  it  was,  took  effect 
iji  the  man's  face  and  lumds.  £yea  v*  ry  severt-ly  infl^mftfi 
from  the  effects,  hands  and  face  specked  all  over  with 
liitle  black  particles  driven  mto  the  akin.  Altogeiher, 
he  had  a  veiy  nairow  escape.  Now  the  tube  was  empty 
when  the  plugs  were  inserted,  no  water  oould  be  in  it,  or 
verv  little,  if  at  all.  And  in  the  latter  ease  the  hei^  re- 
maining in  bo  ier  after  being  cooled  would  not,  I  should 
think,  be  sufii  lent  to  vapourise  it.  What  do  you  think 
of  this  I    Tube  burrt  just  inside  tube-plate,  firebox  end. 

— SCOTUS. 

[46788.1— Battery  for  Continuous  Current.— 
Will  someone  kindlv  give  me  particulars  of  an  inenen- 
aive  cell  suitable  for  maintaining  a  current  for  about 
eight  hours  per  diem  through  about  100  yarda  of  wire  in 
a  closed  circuit,  and  how  often  such  a  cell  would  require 
recharging  t  My  object  is.  that  on  th  i  oirooit  being 
broken  at  any  pomt.  an  alarm  shall  be  given  by  a 
Ledanch^  battery  being  brought  into  action  torough  the 
release  of  an  armature  or  some  other  convenient  means. 
The  atrtngth  of  the  oontmuous  current  need  not,  there- 
fore, be  treat- F.  H.  3. 

£46784.]— Bicycle  Xakinff.— I  should  be  glad  if 
**  Sunlight "  WiU  oblige  me  with  a  sketoh  of  frame  for 
drilling  hubs  for  front  and  back  wheel.  I  have  a  small 
upright  drill  with  rising  and  falling  table.  Sin.  in  diam. 
takes  in  6in.    I  have  also  a  small  Uthe,  6in.  ventre,  2ft. 


[48770.]  -Prince  of  Wales  Harp.—  Could  some 
of  '*  ours  **  Vive  me  full  instructions  how  to  make  the 
above  I    Wnat  are  the  kinds  of  woods  most  sui^ble,  the 


machme  !  S.  Size  of  bact  wheel  I  3.  What  rake  to  allow 
from  centre  of  spindle  to  centre  in  neck  ?— £.  Stbyak- 
sox,  junr. 

•  4'>785.  J— Churn.— Would  some  of  the  readers  of  the 
**  E.  M."  tell  me  what  is  the  be^  sort  of  chum  for 
maaing  a  small  quantity  of  butter  at  a  time,  say  from 
lib.  to  41b.  !  I  have  beard  of  a  small  Amerioaa  box- 
chum  being  adapted- -slao  the  atmospberic  chum  ;  but 
I  have  s.en  neither.  Probably  thne  ate  other  soits 
iriiich  have  soperseied  th-^m  in  efflcieney.— To?v. 


146786  -Ventilating  Weaving-8hed»-WeUve 
a  weaving-shed  which  is  very  hot  in  nmmer,  sad  «« 
cannot  do  with  the  ordinary  ventilatorf ,  beouse  it  ift. 
jures  the  yarn,  owing  to  'he  drying  of  the  size.  Whit  ve 
want  to  knLw  is.  whe  her  there  are  any  xoeaoi  ujf  lover- 
ing  the  temperature  or  heat  of  the  r  >om  without ciasa» 
a  draught  or  making  the  room  dry  ?— MAkcf  AcrpEuT^ 

[46787.1— Condenser.— To  T.  N.  Asii>wi«,  iv 
mouth.— WiQ  this  ^eatleman  kindly  inform  m  ai  to  tte 
siae  and  number  of  idieeta  of  tinfoil  used  in  theeoBtfne- 
tion  of  the  condenser  of  the  ooil  described  bykba  in  He 
886  of  this  paper  T—B.B. 

r46788.1— Varnishes  and Stains.-Oa&  tnjtcsAa 
tell  me  of  a  varnish  or  polish  for  small  tuned  «o^!  a 
dark  yellow  preferred,  to  be  applitd  whilst  the  wotkisin 
the  lathe,  and  dry  at  once.  The  wood  used  is  »A,  JUto, 
what  c  floured  matter  is  used  on  soft  wood  and  beecb  to 
imitate  mahogany  for  door-knobs,  &e.  T— Wo.4>-Trun. 

[46780.1— 8orew-Steamer.—I  am  making  a  model 
yacht  to  be  propelled  by  a  screw  of  2i^ln.  dia.  with  thrw 
blades.  The  boat  is  22in.  long,  42n.  wide,  6ia.  deep, 
made  of  sine.  Tbe  engines  are  two  in  number,  ilia. 
stroke,  iin.  bore— doubleHiction  oscillating.  Ihe  biolet 
is  made  of  bra«s,  well  stayed,  6in.  long,  2i^  dia.«iad 
can  be  pressed  to  15lb.  per  a^.  in.  I  ahsU  esteem  it  a 
favour  if  any  kind  reader  will  inform  me  whetherlim 
eorreotinaaking  it  to  the  above  sues,  andalsoifthe 
engines  are  large  enough  to  travel  at  a  good  speed,  aad 
at  what  speed  I-Faopaxxxa. 

l46700:i-'<  Stirlins'  Castle."— I  shall  be  glad  ii 
any  reader  can  ffive  me  dimensions  of  the  engines  as  vdl 
as  the  size  of  the  above-named  ahip,  whfeh  left  U«t 
month  for  China !— PaopiLLxa. 

146791.]—'*  Sahara.*'— The  Cuoard's  largest,  which, 
I  believe,  ia  beinf^  c>  nstruoted  for  tbe  Atlantic  trade. 
Can  any  reader  give  the  dimensions  of  her  as  meU  a«  the 
engines !— PauPaixxa. 

[46792.]— Aquarium  Pre  nt.- What  should  be  the 
thickness  of  a  plate-g!a«^8  front  for  an  aquarium,  ift.  >\ 
2ft.  X 2ft.,  depth  of  water  1ft.  6in.,  stout  wood  back,  oda 
and  bottom.    What  pressure  of  water  wou  d  be  ootlie 

glass  1—  StICKLEB  ACK . 

[46793.]  -Olueinff   Belt    SpU«. ing s- Will  mj 

reader  kindly  teU  me  what  sort  of  cement  to  uis  for 
cementing  the  splicing^  of  belts  before  they  are  aewn. 
and  in  what  way  it  is  used  T— O.  H. 

[46794.J— Model  Beam  Engine.— I  am  about  to 
make  a  model  beam-engine  2in.  fetroke.  WiU  ''Sunlight** 
or  any  other  kind  reader,  tell  me  the  best  way  to  get  th« 
patts  drawn  to  scale  !— more  particularly  the  beam,  tat, 
and  weight.— Amateur. 

[46795.]— L.  &  N.W.B.— Will  some  comspoodeot 
kindly  give  the  exact  distance  of  Rugby  and  Xorth- 
ampton  from  Boston  by  the  new  route  i— Loan  or  ras 

ISLKS. 

[46796.]— The  Kew  Bee  Xotor.— Can  any  read  t 

g've  a  section  of  the  uew  mot(»  above  named  !— AxAitct 
&oi»eDbivbr. 

[46797.]— Academy  Boards.— Are  the  Academf 
Bketching->oirds  tnutworthy  for  finished  paintings  ooS 
small  scale  !— H.  W. 

146798.]— South  African  Bailways— Could «iij 
reader  of  the  "  £.  M."  inform  me  how  many  miles  of  rail^ 
way  are  in  actual  working  orJer  at  tkie  Cape  at  tt« 
prraent  time  ?  Also,  how  many  mUes  are  under  ooe8trv» 
tion,  and  the  builders  of  their  locomotive  engines  ?-i 
DaivKR. 


[46799.]— Korth  American  Indiana.— Can  u| 
of  your  travelled  correroondents  give  any  iuforastiaa 
upon  the  Indians  of  North  America,  especially  the  uAti 
of  the  Apaches  and  Comanohes  I  The  latter  tribe  weri 
stated  about  30  years  bade  to  number  about  100«000,  a«] 
to  live  mainly  upon  the  ofaaae  of  the  bison.  Do  they  *til] 
inhabit  Western  Texas,  or  are  they  plao^  o^  reeervA  \ 
And  what  is  their  means  of  subaistenoe  now  that  thebof' 
falo  is  extinct,  at  least,  in  that  locality  t—^.  W.  W. 

[46800.]— Engine  duery.— I  am  znuoh  obligfdt^ 
**  Labor  Omnia  Vincit "  and  **  Sunlit  "  for  thtS 
replies.  Tbe  reason  why  I  fear  to  apply  high  pre«iu«  ti| 
my  engine  is  that  there  is  a  hole  in  one  of  the  tXtM 
passages.  It  is  stopped  by  soldering  a  plate  over  i'  ud 
secured  by  screws.  I  think  it  would  be  quite  safe  at  9o(t 
pressure.  I  have  not  room  for  any  but  a  vertioal  boilfT; 
— Elephart  Bill. 

[46801. ]-Suh-Circuit  to  Indicator.— I  k«»< 
fitted  up  an  arrangement  as  shown  in  diagram  [wiiexi 


PUSHB 


PUSH.  I 


only  two  room  connections  are  ahown  for  sjmphcitv)  I 
T>fMViwg  one  bell  serve  for  12  different  oireoils.  I  no 
desire  to  arrange  a  sub-circuit  from  each  room,  wm  * 
an  indiofitoz-  to  show  which  room  has  irigajkBed,  but  ai 
at  a  loss  how  to  do  so,  as  it  appears  to  na*  that  one  row 
push  will  throw  all  the  sub-orcuitB  into  ekcAric  actiric 
Full  lines  on  figure  indicate  part  of  drctut  common  I 
all  r  jonu  Dot  and  dash  line,  room  No.  1  :  dottedl  m 
No.  2.    Wanted  descriptioa  of  eonneettone  to  B»  B*,  Att 

— BOR. 
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[MBOS.^— Early  BisiiXff  — €ome  time  ago  jrou  had 
jome  ingenicmi  Mean  for  getting  ap  of  a  morning,  hot 
ther  availed  in  one  retp^tt— riz.,  the  noi^e  cornea  to  an 
end,  and  with  me  such  irotild  hare  no  effect,  aa  I  ahonld 
■imply  wake  np,  open  an  eje,  listen  to  it ;  when  over,  go 
tdwtp again.  60  I  had  an  electric  bell  fitted  op  orer 
nfb^ad.  Push  ontdde  the  door.  When  the  pnah  ia 
applied  tt  keeps  on  until  I  get  out  of  bed,  open  the  door, 
iQd  tike  it  off.  It  anawera  beautifullv  with  one  ezoep- 
tim—I  have  no  reliance  that  the  puan  will  be  applied. 
Kow  would  the  following  do  T— A  o  ock  with  a  wagbt  to 
it,  nadern^Ath  the  weight  lay  th  puth-flat,  ao  that  Uxe 
vright  would  ultimately  reet  on  the  puah  and  keep  the 
elec'rie  bell  going  until  relieved.  Say  an  alarm  clock, 
«)  that  the  alarm  wei^t  aet  the  bell  going.  Could  not  I 
lure  two  aeta  of  wirea— one  for  the  door^  and  one  for  the 
dock !  I  should  be  glad  if  aomeone  with  neoeaaary  ap- 
mratu  oonld  try  it  and  givea  detaili  of  same,  or  better 
mreotlon  T— JoHjr  Albz.  Ollabd,  F.&.M.S.,  Enfield. 

[46803.]— Hovable  Bookshelves.—  Con  any 
nadei  anggeit  a  convenient  foim  for  auch,  readily 
Rmored  from  one  houae  or  pait  of  a  houae  to  another  I 
-B. 

46901.]— Fnmitiire  Oleaniagr.— I  am  aaVed 
bow  to  get  off  all  that  naaty  Uack  and  rough  atoff 
vhicfa  ooeea  out  of  furniture  (walnut  eapeciallT)  without 
^PTtag  the  French  poliah  on  the  artidea  t "  Brandy 
lai  >pirita  of  wine  hAve  been  tried  without  8uooe*a.  Oan 
attf  reader  aaaist  T— B. 

144805.]— O.B.B.  liooomotiwes.— Wai  aomeone 
nre  dimenaionB  of  the  new  aix-coupled  gooda  ^^rinea 
joK  out,  dee%ned  by  Mr.  Bromley,  and  built  by  Kitaon 
ndOo.!  I  hear  that  thcT  oan  take  60  loaded  truoka  of 
coal  fxtm  Mardi  to  Stratfoxd-ia  thia  correct  t  Alao,  are 
Uk  four-coupled  enginea,  with  invide  cylindera.  now  in 
eooxae  of  conatruotiont  beiog  built  at  Stratford  I— G.  C 
M.  Hall,  Colcheater. 

l46806.]-KoTUitlnff  Plate  Maohine.— Ihavea 
ploe  ISin.  diam.,  and  wiab  to  mount  it  aa  a  Winter'a  or 
m  othfr  type  of  mac  line.  Will  Mr.  Lanceater,  or  any 
other  kind  reader,  help  me  with  a  wurking  diagram  and 
instnictiona?— A  Begixveb. 

146907.1— Boy al   Bxiffineer*s    Department.— 

Wul  **  Imfortunate  "  kindly  inform  me  if  we  may  take 
tro  rabjecta  in  part  (a)  (&)  (ej— viz.,  architectoral  Oraw- 
ia^,  fte.,  pretMration  of  working  drawings,  or  mutt  we 
eoaflne  oinadvea  to  <me  T— Stabteb. 


-ir 


[4aS08.]-To  Mr.  Bvans.— Would  Mr.  Evanabe 
Uad  enough  to  fulfil  hia  promise  of  giving  a  deacription 
of  the  compenaating  index  for  the  oval  chuck,  a  drawing 
to  Kale  for,  aay,  a  6in.  cent:e  lathe,  and  a  separate 
dnwiog  or  two  of  any  complicated  part  would,  I  think, 
"^  (uble  anyone  to  try  their  hands  at  making  one  for 
tkemselvea.— Thomas  6  ow. 

[468^.1— Bestorlntf  Leather  Baff-A  de^p  red 
(anrir  bla<k)  leather  courier  bag  haa  become  faded  and 
QKMlea  by  wou-  and  damp.  How  can  the  bag  be  made 
tBkmklcBaahabby  ?-M.  C.  H- 

J4«10  ]-Inhabited  House  Duty-WiU  Mr. 
WVberfldd  kindly  aay,  from  the  followmg,  whether  I 
mast  pay  the  above  duty  or  can  1  claim  exemption  I — A 
boaae  let  weekly,  grosa  annual  rent  £83  8a. ;  total 
uaonnt  of  ratea  and  tax^a  all  paid  by  the  landlord,  £3 
^  10^.— LAyoLoaD. 

[46811.'— Bewamishiaff  Doff-Oart  — I  wiah  to 
ffnraiah  my  dog^-eart.  flow  ami  to  proceed  t  What 
oegtitl  (o  nae  for  the  woodwork,  which  ia  of  a  light 
»kmr,  aod  how  ia  the  black  vamiah  prepared  that  ia 
a»d  for  the  iron  parta  I— J.  B. 

f468U.}— Bthoxo  Limeliflrlit.— I  have  made  a 
Micgen  generatcn*  on  the  waah-bottle  principle,  but  it 
d«)  not  saturate  the  oxygen  with  auffident  ether 
npour.  Could  any  reader  inform  me  of  a  better 
pnadple  f  and  oblige— ExoiKEaa. 

[18813.] -Bry-Bot.— Thia  haa  made  its  appearance  in 
fe  framework  of  a  cellar  window.  Is  there  aov  means 
o<  pnrenting  its  spread  1  I  have  given  the  name  a 
wing  of  red  paint  —E.  N.  H. 

[«S14  ]-Caledonian  EDffines.-WUl  "  Car- 
t'tin**  pliaase  give  the  date  of  the  Cal!  tank  engines 
vitb  tnxtrde  cylinders  and  three  axlea,  but  running  on 
loot  whtels,  4ft.  Tin.  diam.  Had  they  saddle-tanks,  and 
tte  tbev  ttill  working  !  Also,  date  of  six-coupled  out- 
al«  cylinder  gooda  ?  In  each  case,  the  earliest,— K. 
»»■  fl. 

r4«i5.1-Paste  for  Pottery  Transfer  a. -WiU 
lay  leader  kindly  Inform  me  how  to  make  murte  for  use 
*t^  the  tiaBue  papf  r  tranfers  for  pottery  T  1  have  been 
tiAtiii^  it  with  flour  and  water,  but  it  gets  stale  in  a  few 
'^jt.  and  the  print  will  not  leave   the  paper  well.— 

lj»6.]-Siilphate  of  Baryta  fn  Glue-makiiig:. 
-^Jtt  any  reader  tell  me  what  use  is  made  of  Uie  above  T 

-Cira. 

l*^7.'-Orl8Com's  Electro-motor.— Will  acme 
^oder  kindly  give  description,  dimensinn-,  and  rough 
^*n»f  of  GriBcom'a  electro-motor  .'  Also ,  how  to  alter 
»1  n  aa  to  make  it  a  dynamo  machine  ?~A.  E  Habbib. 

-IfBiS^^-Puttlnar  Chain  in  Watch.— Will  ••  A 
<tuc«.Wotkmaa  "  tell  me  how  to  pat  the  chain  on  in  a 
Jjtcii!  1  have  the  other  parts  together,  but  don't 
raw  bow  to  put  chain  on.— Ose  Leu. 

J4esi?.^— Telescope  —Why  are  not  telescopea  made 
»Ka  ooncare  eyelenses,  b^  which  the  image  would  be 
**<nct  and  the  definition  would  be  improved  T— 

i**^b^i«^»  Binff. -Would  "Sunlight,"  or 
J««».tdlttehofw  to  airaitfhten  a  large  braaa  piston- 
^  •  It  IB  twisted  after  hammeriog  to  make  it  spring. 

tJ,^'^  i--<31anse  in  a  Testator's  Will.-Tc  Ma. 
J*™»ja:».— I  give  and  bequeath  to  my  aaid  executors 
IJjraa 01  fin;  hundrad  pounds,  in  trust  to  invest  in  their 
•^jH.  to  Oowrnmeot  eecurities  or  railway  debentures, 
u?jSfv^I*y^  interest  arising  therefrom  as  soon 
?  ^.tS^ '*«*!«<' ^**««^  to  my  four  cousins,  A,  B, 
J,^'««Hnf,theirlive^  in  «iual  parta,  and  aa  each  of 
"I  I'm  caanudqwrti  thia  life,  I  «lreot  that  one-fourth 


part  ot  the  aaid  sum  of  five  hundred  pounda  be  divided 
eqnallv  and  amongat  the  eight  children  of  my  brothers, 
W  ana  J.  One  of  the  cousins  is  now  dead,  and  the  atoek 
invested  ia  much  increased  in  value— whether  does  this 
increase  be  added  to  the  eight  ehildren'a  ahare,  or  doea  it 
properly  belong  to  the  reaiduary  legateea  t  Tour  opinion 
will  greatly  ot)lige— T.  A. 

[468tt.]— An  TJnpredioted  Oocnltation.— While 
examining  Plato  on  the  evening  of  86th  April,  lobeerved 
the  Moon  approaching  a  aixth  magnitude  star,  and  on 
consulting  tne  Nautical  AlvtarMc  ootudflnd  no  mention  of 
any  oceoltation  on  that  evening.  I  watched  the  star  till 
it  waa  occulted.  The  diaappearaaoe,  which  waa  inatan- 
taneoua,  took  place  at  10  64  mean  time.  I  could  find  no 
atat  on  my  map  correaponding  to  the  exact  poaition  of  the 
one  occulted,  uie  nearest  being  9  Sextantia,  and  I  ahould 
be  obliged  if  "F.R.A.B."  would  kindly  tell  me  whether 
thia  was  Uie  atar  or  not.— Alooe. 


r4e8«8.]— To  *•  A  Fellow-Workman."  —  wm 
<*  F.  M."  kindly  inform  me  which  ia  the  moat  latiafaotory 
way  of  weakening  a  powerful  bairapring ;  it  ia  a  verge, 
ana,  though  I  have  a  pretty  good  atoek  of  new  ones,  I 
can't  flud  one  the  right  strength.  A  sketch,  with  expla- 
nation «ill  greatlv  oblige  me.  I  am  veir  much  obhged 
to  **  A  FeUow-Workman,**  also  to  "  Auojoe."  I  oe- 
lieve  that  all  the  watch  jobbinff  readers  of  the '*£.  M.*' 
thoroughly  appreciate  them  both.  — Tko  Abtuub. 

[46834.1— Watch.— WiU  **  Fellow-Workman*'  or  any 
other  obliging  oorreepondent  inatmot  me  how  to  fasten  a 
flat  ciyatal  glaas  to  a  Geneva  watch,  which  at  present  haa 
an  ordinary  thin  one.— O.  Farxa. 

[46825.]-Bleotrlo  BeU-rlnging:  by  Oylinder- 
maohine.— Will  Mr.  Lancaster  please  tell  me  if  a  6fn. 
cylinder  electrical  machine  would  produce  enough  dec- 
tridty  to  ring  a  small  electric  bell  at  a  short  range  of 
wrire  ;  if  not,would  he  be  so  kind  as  to  tell  me  how  tooon- 
straot  a  small  machine  (not  very  expensive}  to  do  the 
work  ?— Ax  EasEx  Bsoimxxb. 

J468i8.]-IhiUinff  Brass.-WiU  any  reader  kindly 
orm  me  what  aubstanoe  will  give  bniaa  a  pennanent 
dull  bronse  colour,  or  a  colour  aimilar  to  that  given  to 
flriiing  reela  whidi  are  made  of  braaa  T  I  want  ic  for  a 
landing  net,  the  metallic  parta  of  which  are  very  bright. 
— FiaHxavAy. 

[468S7.1-BoUer  Oapaolty.— I  ahaU  be  glad  if  any 
of  your  kind  readers  oan  tell  me  how  to  flnd  the  aiae  of 
steam  boilera  of  different  horae-powera.  I  have  aeen  in 
MoleBWorth*a  book,  page  299,  that  1  cube  yard  or  87  eubde 
feet  ia  required  for  each  horae-power,  but  the  aizes  given 
for  boilers  from  1  to  36  horse-power,  on  page  300,  do  not 
work  aeeording  to  this  rule— e.g.,  Cornish  boiler,  10  h.p.; 
should  be  S7ft.  by  10  equal  to  270  cubic  feet.  Now  toe 
siae  given  for  this  is  16ft.  long  by  4ft.  6in.  diam.,  whidi, 
deducting  the  flue,  2ft.  diam.,  equals  204ft.  only,  and  in 
veitic  tl  boilets  there  is  less  capad^  atilh  ao  that  I  am  in 
a  tog  how  to  make  out  which  is  right.— J.  H. 


1— Ouerln  Brake-— Will  one  of  your  readers 
give  me  the  details  of  the  Guerin  brake,  tried  some  years 
ago  and  rep  rted  on  by  Ool.  Tolland;  alao  of  a  brakeaaid 
to  have  been  invented  by  a  Mr.  Bobbina,  and  ua^  for  a 
little  time  upon  the  South  Western  line!  Waa  Mr. 
McConnell  the  first  gentlemsn  to  fit  steam-brakea  to 
engines  and  tenders  ?  I  should  also  like  to  know  the  con- 
struction of  the  Great  Western  vacuum  brake.  Unlike 
other  a>  atema  the  cvlinder  appeara  to  move  and  the  piaton- 
rod  to  remain  fixed.— A  Driver. 

[46829.1 -a.N  B.  Slide-Valves.— What  lap  and 
lead  has  thd  alide-vaWe  of  the  G.N  R.  passenger  and 
gooda  engines  !    Haa  the  gooda  engine  any  inside  Up  ?— 

r4a830.1-Sprinff  Pins. -What  is  the  beat  way  to 
get  the  length  of  spring-pins  !— R.  Q. 

[46831.1- Photographic  —  Would  any  reader 
oblige  with  instructions  for  making  a  retouching  desk 
for  retouching  negatives  1  and  oblige— Oollod:ok. 

146832.1— Value  of  Lease.— Will  some  of  your 
readers  kindly  oblii^a  me,  if  coivenient,  what  is  the  pre- 
sent value  to  sell  ot  a  leas  •  £26 )  annual  value,  fixed  for 
19  years,  •  af ely  secured  t  You  will  grant  a  favour  to  an 
old  readn.— Fabuxb. 

[46833.1— Bumpinff  Nolte  in  Engine.— Would 
"  Sunlight  "  kindly  tetl  me  the  cause  of  the  bumping 
noise  in  my  engine  at  the  end  of  each  atinke  ?  It  ia  a 
new  one,  six  horse-power,  but  has  never  worked  well 
from  tile  first.  It  has  been  tak^n  to  piecea  once,  and 
fitted  wiih  new  bra««e8  ia  th«>  ma  n  shaft,  but  it  did  not 
stop  the  noise  altogether,  and  now  it  ia  aa  bad  as  ever, 
Although  the  bras^ieK  are  all  tight  without  theleaatshake. 
I  fancy  the  fault  lies  in  the  main  shaft  or  else  in  the 
crank-pin.  But  I  don't  know  how  to  prove  it  or  to  cor- 
rect it.  -  0.\E  IX  A  FiX. 

[46834.1— Churchwardens.— To  Mr.  Wkibbr- 
FiHi.i>.— Has  any  alteration  been  made  in  the  law  of 
voting  in  the  election  of  ohurchwar Jena  aince  the  year 
J 818  r  What   ia   now   the   qualification  for  voting  I— 

r46886.]-a.K.B.Enffines.-Wouldaomeofthereader8 
of  the  "  fi.  M."  kindly  oblige  by  giving  general  dimen- 
sions uf  the  G.N.  b  gie  that  now  takes  Sootoh  mail  ?  To 
the  best  of  my  belief,  it  runs  only  as  far  as  Grantham  and 
leavea  King's  Cross  lomewhere  about  10  a.m.  Are  th  se 
engines  generally  liked,  what  brake  is  used,  what  r&tti 
per  hour  are  they  permitted  to  travel !— H.  N. 

[46836.1— Chloride  of  Silver  Oell.— I  have  made  a 
cell  aa  follows  : -A  plate  of  zinc  Sin,  by  }in.,  and  a 
ailver  plate  aame  size,  the  lUter  coated  with  fuaed 
chloiide  of  silver,  separated  by  a  strip  of  stout  blotting- 
paper  saturated  with  a  s  jlution  of  duoride  of  zinc,  dn- 
notget  sufficient  current  to  work  a  miniature  coil, 
though  a  bichromate  of  aoove  size  do>'S  so  powerfully.  Am 
I  expecting  too  much  from  so  small  a  oell  of  the  De  la 
Rue  t)pe  I    Primwy  of  coil  ia   No.   22  B.  W.  G.— 

TOLIDO. 

[46887.]— Eleotro-Maffnets,  dko.— Will  an  eleo- 
tnoal  correspondent  kindly  infoxm  me  what  rulea 
should  be  observed  m  wormg  the  above  in  order  to  in- 


sure the  battery-power  being  pranerlv  proportioned  to 
*     I   have  heard  thai  tne  magn  ta 


the  requirement  t 


ahould  be  wound  with  wire  ofFering  a  resistance  equal  to 
that  of  the  line  wire,  and  that  ttie  combined  internal 
resistance  of  the  cells  in  ^erfe^  should  equal  the  resist- 
ance of  the  external  circuit.  Is  that  correct  I  If  ao, 
what  is  the  internal  resistance  in  ohms  ofaDanidl, 
Fuller,  and  Leelanoh4  !— Tjlkdo. 

[46888.]-Ohuck.-If  it  is  not  abusing  "FW.  0.'s»' 
kindness,  he  would  confer  a  great  favour  by  deaeribing  a 
good  4  independent  jaws  chuck,  suitable  for  a  4in.  centre 
lathe,  and  if  accompanied  bv  illustrationa  aa  good  aa 
those  in  hia  deacription  of  bacxatAya  m  jour  last  number, 
it  would  be  of  great  advantage,  I  have  no  doubt,  to  many 
readera  of  the  **  £.M.'*  who,  like  myself,  are  tr jubled 
with  more  ambition  than  money.— Chock. 

[46839.1-To  Ur.  Wetherfield.-A.  obtaina  gooda, 
oilcake,  &o  ,  of  two  peraona,  B.  and  C.  reapeotively,  and 
conaumea  them  upon  a  farm  he  renta.  A.  goeato  America 
leaving  tre  debts  due  to  B.  and  G.  unpaid.  D.,  the  father, 
puta  an  auctioneer  in  and  sella  the  atoek,  Ac.  (cattle,  im- 
plementa,  Ac),  for  rent  and  money  lent.  The  auctioaeer 
realiaea  £;)Q0  more  than  the  amount  of  rent  and  money 
lent  claimed  by  D.,who,  however,  takea  the  £300.  When 
D.  ia  aaked  to  pay  the  debts  due  to  B.  and  C,  D.  deputea  a 
aon,  E.,  to  tell  or  promiae  B.  and  C.  verbally  that  if  Hiey 
wm  kindly  wait  a  Uttle  B.  and  C.  ahaU  be  paid.  In  the 
meantime  D.,  the  father,  diea,  and  now  the  aon  E.  refuaea 
to  execute  D.  the  father's  promise,  andaays  neither  he  nor 
hia  father  can  be  called  upon  to  pay.  By  meana  of  the 
auctioneer  it  can  be  proved  that  the  father  received  £800 
more  than  he  waa  entitled  to.  What  course  ought  to  be 
taken  by  B.  and  C.  to  recover  the  payment  of  thdb:  debts  T 
— Na.  f. 

[46840.] -Orsan  Beeds.— I  ahould  be  very  much 
obliged  to  Mr.  Dreaafr  for  a  few  practical  hinta  on  the 
treatment  of  organ  reeda.  lam  quite  aure  that  praotiee 
and  akill  are  buth  required— but  the  practice  I  mean  to 
have,  and  some  skill  I  hope  to  get.  An  oxgan  builder'a 
help  Is  a  luxunr  that  I  am  seldom  able  to  indulge  in ;  I 
wish  I  waa.  MeMnwhile,  I  must  try  to  do  the  beat  I  can. 
My  difficulties  are :  (a)  a  stoppage  altogether,  {b)  a  coarse 
grunting  aound,  (c)  alowneea  of  apeech,  (d)  the  tone  aa  it 
gets  near  ita  pitcn  decreaaea  in  quantity  and  finally  goea 
off  altogether,  (e)  or  elae  becomea  horny  and  loses  the 
peculiarity  of  areed.  Now  who  will  tiirow  aome  light  on 
the  myaterioua  aubject,  ao  that  I  may  be  no  longer  at  my 
— Witb'Bnd! 

[46841.1 -Vacuum  Pomp.- In  No.  886.  page  84,  of 
the  *'  £.  M."  is  described  a  vacuum  pump  by  Mr.  Button. 
I  have  been  trying  some  experiments  with  one  made  from 
that  description,  but  with  a  reservoir  of  mercury  raised 
by  a  (ulley,  instead  of  the  pump  that  Mr.  Button  re- 
commends, as  I  find  it  (the  ptunp)  would  be  very  expen- 
sive to  make.  I  find  that  when  you  once  fill  the  bulb  a 
with  mercury,  and  emptv  it,  you  cannot  get  any  further 
vacuum,  on  account  of  the  vaonum  in  G  aueking  up  the 
mercury  in  F ;  so  that  before  you  can  get  suffioieat  pres- 
sure of  mercury  in  A  to  force  the  second  quantity  of  air 
in  it  out  thioui^h  J,  the  mercury  fiows  over  into  G.  It 
aeema  to  me  that  F  ahould  be  at  leaat  80in.  high  to  pre- 
vent this.  I  may  say  I  used  a  barom  ter^tube  connected 
at  I,  and  I  got,  by  once  filling  and  emptying  A,  a  oolunm 
of  mi^icary  of  between  28in  and  29in.  high.  I  ahall  be 
glad  if  any  kind  reader  of  the  "  £.  M."  can  give  me  any 
advice  aa  t-)  whe  e  I  may  be  wr  iug  in  uaing  the  puaip.— 
J.  R.  Edoimoton. 

[468l2.1-B8tfimation  of  Tannia.-Is  there  any 
other  method  than  the  tartar  emetic  and  gelatine  pro- 
oeaaea  for  e«t  mating  the  quantity  of  available  tannin  in 
dilfeient  lubetances ;  I  have  worked  the  gelatine  process, 
but  have  invariably  failed  to  arrive  at  an  accurate  esti- 
mate, and  I  flud  it  difficult  to  obtain  tartar  emetic.  — Pbo 
Boxo  Publico. 

[46843.  J— Gas  Inapectora.— Conld  any  of  your  corre- 
spondents inform  me  to  whom  to  M>pl7>  or  what  st^w  to 
take  ta  be  appointed  a  gas-meter-inspeotor  for  a  dis- 
trict !  All  gas-metf  rs,  when  made,  must  be  tested  and 
stamped  by  an  authoiised  inspector  before  beinff  sold ; 
also,  all  meters  takeii  to  pieces  for  reptira  must  be  duly 
stamped  afterwards  before  beiuj?  used  Now,  it  is  com- 
mon in  the  district  in  wi  ich  I  reside  for  the  gas-companies 
to  repair  their  own  meten',  and  then  put  them  into  tise 
without  being  tested  and  atamped,  aa  the  carriage  to  and 
from  the  nearest  inspector  would  be  a  very  larfre  item  ; 
the  distance,  I  believe,  is  from  60  to  70  miles.  The  con- 
sumer, in  this  cafe,  has  no  guarantee  that  the  meter  is 
correct.— Ga6-Mjete  a. 

[46844.]— Olock.—I  have  a  very  good  dock  beating 
and  indicating  seconds ;  but  the  mtnute-hand  is  rattier 
loose,  ao  that,  though  from  12  to  6  it  indicates  correctly 
with  the  seconds-hand,  yet  from  6  to  12  it  ia  half  a  minute 
behind  the  time  mdicatt^d  by  the  seconds-hand.  What 
can  I  do  to  remedy  this,  so  that  all  round  the  twelve 
hours  the  minute-hsnd  will  indicate  what  the  seconda- 
hand  does,  and  advance  with  every  beat  of  the  pendulum. 
— W18KAF. 

[46945.1  -To  Mr.  Davles.- WUl  you  kindly  inform 
the  musical  part  of  the  readers  of  the  **£.  M."  the 
proper  way  to  tune  a  piano  t  I  have  an  old  one  I  want  to 
tune.  Pve  put  aeveral  new  wires,  which  doveiywell; 
but  what  I  want  to  know  is  this- which  is  the  proper 
way  to  begin,  from  middle  C  or,  as  some  say,  time  from 
both  ends  to  the  middle  ?  An  aQsw«fr  to  thip,  I  think, 
will  obhge  more  than  one  r«ader  of  th^  "£.  M."— Tko 
Arthom. 


Bwery  Workman  oonnected  with  the  Building 
maea  reoulring  a  attoation  should  tdvertlM  In  **  THS  BUILD- 
IMO  NBW8,"  publkhed  erery  FRIDAY,  pries  Fonrpsacs, 
At  81.  TSTlitock-ibtet,  Oovent-ffsrden  London.  W.O. 

"THBBVlLDlNa  NBW8  "  U  the  Principal  Jooraal,  reore- 
MBtliiK  ArciUeeta  and  BoUders.  and  baa  the  largest  olfcoiatlon 
of  any  Profetalooal  Jottrnal  In  the  hlnffdom. 

Bvery  Workman  ahonld  Inaiat  on  seeing  "THl  BtTILDIHO 
NBWB  "  erery  week  at  hia  Clnb  or  Coffee  House.  Be  will  flnd 
more  "  LUU  of  Teodcra  "  for  new  work  la  It  eveir  week  than  In 
any  aimilar  paper,  and  can  thua  Judge  where  work  ia  Ukely  to  be 
had.  He  iaalao  apeciaily  isTtted  to  make  use  of'Intercom- 
mvnleatlon  "  If  he  wants  Co  know  anything  aboat  hia  tnde ;  to 
write  to  the  Xdltor  if  he  baa  any  svggeelleas  to  suke  and  to 
advertiae  in  the  paper  when  he  wanta  work. 

The  charge  for  Adrertlsementa  far  Bltaatlona  ta  One  Bhilllng 
for  Twsaty  Worda,  and  Sixpence  for  every  Bight  Worda  after. 
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CHB88. 
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AUt  OoBUBBnteattmn  for  thii  depaitraent  miut  be 
•ddxwMd  to  the  Oheie  Bdttor.  at  the  offioe  of  the 
SyoLisB  Mkchaxio,  81,  Tayjetock-fltreet,  OoTeaHnuden, 
W.C. 


PBOBLBM  DCOXLin.-By  J.  A.  Milu. 
Black. 


White  to  pUy  and  mate  la  three  moTee. 


FBOBLSX  DCCXLiy.r~B7  W.  As  fimxiniAV. 
Ttom  Br«ntano*$  Cheu  Monihly.^ 
Blatk, 


White  to  play  and  sui-mate  in  two  raovee. 


White. 


1.  BtahraPatae 

2.  Kt  to  a  Kt  6. 

3.  Mmtea  according  If. 

2.  B  takes  Kt. 

3.  B  or  B  mates. 


SoLUTlOU  TO  740. 

lilnck. 

.  Kt  takes  B. 
.  Anything. 


1.  QKt  mcvfs. 

2.  Anything. 


NOTICES 
Problsmb  received 


TO 


COKBE8PONDENTS. 

with  thanks  from  J.  A.  Miles, 
H.  J.  C.  Andrews,  Sergt.-kfajorMcArthur,  C.  B.  Baxter, 
J.  P.  Taylor,  and  H.  F.  L.  Meyer. 


Wb  have  pleasure  in  drawing  attention  to  the  new  edi- 
tion of  the  **  Cbees  Ciub  Directory,*'  just  published.  The 
thanks  of  the  Chess  world  are  due  to  Mr.  Bland  and  his 
cosdjntors  for  tbeir  seel  and  ability  in  producing  a  work 
so  needful  and  istereetiBg.  We  have  first  a  paper  by  the 
editor,  Riving  a  brief  aooount  of  the  principal  matches  in 
1881.  This  is  followed  by  an  admirable  paper  by  lir. 
Potter,  on  the  principles  mvolred  in  sueoessfnl  play. 
Buggestive remarks  succeed,  by  Mr.  Andrews,  on  Proolem 
Tonxney  Godes  and  B^gulatiuns.  Mr.  W.  T.  Pieroe 
returns  affain  to  his  favourito  snbjeot,  '*  The  A  1  Nota- 
tion.*' Bis  arguments  are  unanswerable  ;  but,  we  fear, 
not  convincing.  Mr.  Thompson  once  more  waxes  elo- 
quent on  Pawn  on  6  in  Chess  Problems.  There  are  also 
some  lighter  and  amusing  papers,  and  some  capital 
verses  1^  Messrs.  T.  P.  Taylor  and  J.  G.  Cunningham. 
The  list  of  Chess  Clubs  and  resorts  in  England  end 
Wales  is  very  complete,  and  will,  no  doubt,  be  found  ex- 
ceedingly useful.  In  addition  to  all  this,  we  have  the 
Prise  Problems  in  British  Tourneys  in  1881,  and  the  laws 
of  the  game  as  established  at  the  International  Chess 
Congress ,  1862  (has  not  the  time  arrived  when  these 
should  be  rtvised  !) .  The  work  is,  therefore,  of  consider- 
able value,  and  ought  to  become  an  annual ;  and  thus 
a  Chess  landmark  from  seveml  points  of  view.  If  we 
have  any  improvement  to  suggest,  it  is  that  a  few  more 
problems  by  leading  composers  might  have  been  pub- 
lished with  advantage.  Also,  some  of  the  most  notable 
games  of  the  year.  We  are  sure  that  no  lovers  of  Chess 
would  grudge  the  slight  increase  in  price  that  this  might 
have  entailed. 


AHIWEBS  TO  00BBE8P0SDEVTS. 


S*  Att  MmmmioaHoiutkouU  he  addru$Bd  to  Os  Boxrom 
Q/^As  Birouui  MaOHAMio,  81,   Tiunttoek^ttt,   Chvent 


W.O. 


HINTS  TO  C0BRESP0NDENT8. 
1.  Wifte  on  one  side  of  the  paper  only,  and  put  dsaw- 
ings  for  niostrations  on  separate  pieees  of  paper.  2.  Put 
titles  to  queries,  and  when  answenng  qorriee  put  the 
numbers  as  well  as  the  titles  of  the  qotties  to  whiob  the 
replies  refer.  3.  No  chatge  is  made  for  inserting  lettexv, 
queries,  or  requkn.  4.  Letters  or  queries  asking  fbr  ad- 
dressee of  manufaotarers  or  ooitespondakts;  dt'wheee 
tools  or  other  articles  can  be  purchased,  or  replies  giving 
such  information,  cannot  be  inserted  exoept  as  advertise- 
ments. 6.  No  question  asking  for  educational  or  scientiflo 
iuf  ormation  isanswered  through  the  post.  6.  Letters  sent 
to  correspondents,  tmder  oover  to  the  Editor,  are  not  for- 
warded ;  and  the  names  of  correspondents  are  not  given 
to  inquirers. 

*••  Attention  is  rspedally  drawn  to  hint  No.  4.  The 
apaoe  devoted  to  letters,  queries,  and  replies  is  meant  for 
the  general  good,  and  it  is  not  fair  to  occupy  it  with  ques- 
tions such  as  are  indicated  above,  which  are  only  of  indi- 
vidual interest,  and  which,  if  not  advertisements  in  them- 
selves, lead  to  replies  which  are.  The  **  tHxpennv  Sale 
Column*'  offers  a  eheap  means  of  obtaining  suon  informa- 
tioa,  and  we  trust  our  resders  will  avaU  themselves  of  it. 

Tba  folkmiDg  are  the  initials,  fto.,  of  letters  to  hand  up 
to  Wedneeday  evening,  May  3»  and  nnaeknowledgcd 
elsewhere  :— 

P.  AsoALL.-W.  H.  Hsrling.—W.  A.  Smith.— P.  W. 
Beynolds  and  Co.— S.  S.  Hindiey.^ J.  L.  <iallaxd.-C. 
Nickalls.— W.  Kttney.—Moiris  Cohen.— Jas.  Boberta. 
— O.  S.-Eev.  T.  Calliphronas.— Paiquhar.— Bailway 
Fireman.— Thirds*  Practxoal  Watchmaker.-  A.  H.  B.— 
Darkness.- Youn«  Wheelwright.— J.  L.  Davies.- Vol- 
vox.— Cumberland.— W.  B.  A.— A.  Bigg.— Perplexed. 
—J.  B.— Brickwall.— Blackwater.— fTg.  du  Pont— H. 
Nolan.— Neundrah. — Anxious  to  Get  On.— The  Gas 
Man.  —  KingOTnill.— Poor  Quill  Driver.— E.- Orderic 
Vital.— Glow  Worm.— Hugh  Tuonadme.- Dispart.— 
Jas.  Parkinson.— OoUodion.-H.  M.—Yoshi. -Fellow 
W^takman.— An  Old  Subscriber.-^.  T.  Mt-^GeUtiao 
Bromide.— Inqoirer.~Krautbaoh.—F.  W.  G.— Foun- 
dry.—J.  H.  Huxley. 

W.  H.  Skklton.  f  Are  you  not  rather  hard  to  please  I  So 
loiw  ago  as  April  14  we  indicated  the  course  of  comet  a, 
and  on  April  7  oiu*  correspondent,  the  '*  Fellow  of  the 
Boyal  Astronomical  Society,"  actually  placed  it,  so 
that  a  little  sweeping  on  any  subsequent  night  would 
readily  kad  to  its  finding.  B!owever,  as  you  appear  to 
want  the  position  assigned  by  the  latest  calculation,  it 
is  May  6,  G.  midnisht,  BA.  21h.  5em.,  N.D.  73''  9'.  Any 
other  paitieulars  of  importonee  we  may  receive  will  be 
found  in  "Scientiflc  News.*')— Housbwifk.  (Many 
remedies  have  been  soffgested  in  baok  volumes,  but  the 
best  appear  to  be  a  hedgehog,  and  powdeied  borax 
mixed  with  sugar  and  bran.)-  B.  Dalx.  (We  do  not 
understand }  our  diffictilty.  The  scheme  of  tuning  ha« 
been  given  many  times,  as  well  as  the  actual  manipula- 
tion required.)— H.  W.  (A  Swan  lamp  with  sufficient 
current  to  ke^  it  inoandesoent  would  do  for  the  pur- 
pose ;  but  we  sre  afraid  those  to  which  you  refer  would 
not  nve  light  enough. )— J.  T.  Isoii am.  (The  cause  is 
deany  a  radical  defect  of  the  instrument,  and  a  prac- 
tical man  must  be  called  in  to  examine  it,  as  it  is  im- 
possible to  say  whether  it  can  or  cannot  be  improved 
from  a  mere  description.)— G.  B.  Tatlos.  (No,  cer- 
tainly not.  Yon  should  study  flnt  principles. )— tiWAX. 
(It  would  be  absurd  to  put  such  a  question  to  Dr. 
Edmunds.  They  are  known  as  mmea;  voUUmtrs^  and 
are  of  no  moment.)— BaAKKSLOCX.  (The  pressure  on 
the  drums  of  vacuum  brakes  oannot  exceed  141b.  per 
square  inch,  and  it  is  extremely  doubtful  if  such  a  pres- 
sure as  that  can  be  obtaiaea.  MThere  do  >ou  tind 
the  sutement  that  it  is  301b.  per  square  inch  ?  2.  They 
are  joined  by  an  "extension"  Itaie  between  Btshop's- 
road  and  Gloucester  road  stations.  8.  Practioally  iaen- 
tiesl.  All  the  companies  north  of  the  Thames,  we 
believe,  except  the  North  London,  and  that  is  practic- 
ally connected  by  the  Nurth-Westem.  Such  a  question 
can  be  answered  by  reference  to  the  time-tables.) — 
C.  S.  Camnkll.  (It  will  be  time  enough  to  publish  the 
sketches  and  descr^tion  when  the  machine  has  been 
made  and  found  an  m&provement.)— W.  G.  E.  (Change 
cf  air  is  the  best  remeay.  Simple  antimonjal  mixtures 
are  preferable  to  the  honey,  vinegar,  &c.  If  the  cases 
are  very  eevere,  you  should  call  in  a  medical  man  to  »*f 
the  patients.)— DouuL AS.  (You  could  use  the  pipes  as 
return,  but  not  as  line.  See  many  places  in  baoc  num- 
bers.)—Tkddt.  (No  cement;  ooiud  be  brazed,  for 
which,  see  indices  under  head  Soldering,  and  recent 
numbers ;  but  it  is  a  difficult  iob,  and  you  would  act  wisely 
by  getting  it  done  by  a  sldlled  hand.)— Dar  Platf.. 
(See  p.  124,  No.  890.)— W.  W.  Jomks.  (tfitcheirs 
**  Manual  of  Practical  Assaying,*'  edited  by  Crookes, 
Longmans  and  Co.,  contains  methods,  but  perhaps 
Baoerman's  **  Metallurgy  of  Iron,"  Loekwood  and  Co., 
will  answer  your  ptirpose.  A  great  deal  of  information 
on  the  subject  can  be  found  in  back  volumes.)— Pro 
Bovo  Publico.  (There  is  Napier's  ** Manual  of  Dye- 
ing and  Dyeing  Boceipts,"  published  by  Griffin,  and 
Crookes's  **  Dyeing  and  Calico  Printing,"  Lungmans, 
both  of  whi<^  are  *'  illustrated  "  with  specimens  of  dyed 
fabrics.)— P.  IxoLX.  (The  use  of  the  acetic  acid  will 
do  no  harm,  snd  very  little  crood.  A  medical  man 
would  probably  recommend  end-liver  oil.)— Isle  of 
Wight.  OTon  sre  not  entitled  to  any  comi>ensation 
under  the  circumstances.)— W.  H.  (1.  Unsuitable;  it 
crack*.  2.  Do  yofa  mean  \ncofVM  tax  T  If  so.  No.  3. 
It  is  impossible  for  us  to  sav  if  the  assignment  of  H.'s 
policy  was  legally  effected ;  but  if  it  was  C.  is  entitled 
to  the  amount  insured  for.  Better  show  the  document 
to  a  respectable  solicitor.  )—W.  S.  F.  (Thanks  fbr  your 
kind  offer  of  the  photograph,  but  we  fear  we  could  not 
apsre  the  s(ace.  Thanks  also  for  oongiatulations. 
While  '*ouxt"  retains  good  friends  like  yourself,  its 
continued  and  increased  success  is  assured.)- B.  M. 
^We  do  not  think  Sir  Edmiind  Beckett  supposed  his 
idea  would  muoh  help  people  who  use  worn-out  screws 


e,  fiS3,  661,  S78,  you  wfli  find  informatkm  that 
^Ipyou.)— LoKb.  (Tryjmnnasticexerdses.  Xo 
nf e  way. )— A  Oomrrav  Watch  Jobskb.    (If  you. 


Md  badly^hapoA  screpdrivmi;  »bat  with  good  tecJs 
and  screws  tha  inconvenience  complained  o(  oooon,  aod 
might,  wethinkt  often  be  obviated  by  tht  sdoptioa  of 
Sir  fidmund  Beckett's  contrivance.)- K.  Y.   (If  the 
'*  child  "  is'  96  yBtos  of  age^  we  do  not  see  why  her 
mother,  or  any  one  else,  need  be  under  anr  uxietr  on 
her  account,  unless,  of  course,  sh^  is  imbecue,  fai  whi6h 
case,  if  the  matter  was  properly  seen  to,  her  mainteQ- 
snoe  would  devolve  on  ihe  person  who  adopted  her.}— 
ALEXAsoEa.    (Directions  for  making  ^hlaokinff,  sosp, 
fte.,  have  been  repeatedly  given  in  back  voUTTW  we 
do  not  think  voucan  lume  profitably  to  make  and  kU 
smaU  qnantitiee  of  snch  thinga  in  competition  iiith  tke 
great  houses  that  cover  the  4eld.>— A  Two  Yeass^  6c&- 
soaiBBK.    (65S  can  bahad  pose  free  for  Hve  halipeita; 
stamps;  561^  is  out  of  prin^.)- ASuascsiBK&rRoaTiie 
lOrnlVuLrME.  (If  the  widowerof  the  intestate's  daughter 
is  entitled  to  his  deceased  wife's  property,  of  cooiie 
the  administrator  of  the  estate  now  m  course  of  ad- 
ministration is  iustifled  in  including  him.    If  the  pro- 
"1  is  personal,  no  one  can  hinder  the  hnshand  uom 
.  Mingof  it  as  he  thinks  fit,  unless  h«  was  merely  ap- 
nted  trustee  of  his  deceased  wife's  property  for  the 
nefltof  their  children  )— F.  Bowe.     (If  you  refer  to 
p.  178  jou  will  flad  that  Mr.  Lancaster  has  injured  bis 
hand,  and  finds  a  ^fficulty  in  writing.    Nudocbtbo 
will  igsdeem  his  prcMnise  m  to  the  xnecUcal  coil  as  aoon 
a«  pgarible. )— Bullock.    (You  mean  amagneto-electrio 
machine,  we  imagine.    Bee  p.  470,  No.  826,  and  look 
again  under  that  head.)— Oviv.    (There  are  no  text- 
books which  give  detailed  instructions;  but  in  Nor. 
617.  616, 683,  661,  67S,  yoQ  wttl  find  informatkm  that 
will  help  yc    -    *    —       — 

othersafei    .       ,_  .._ 

are  wise  you  will  do  notfalag  txt^t  on  the  advice  of  a 
medical  man,  for  the  most  Important  thmg  is  to  flad 
out  what  is  the  matter.)— Bsunm.    (Immaterial— half 
inch  inside  good  sise  for  the  meitoury  tube.    2.  No,  the 
platinum  becomes  at  its  brightest  Jtist  as  it  readies 
fusing  point.    The  carbon  gives  much  the  better  light. 
3.  We  really  do  not  know.    They  are  not  salted  to  the 
work,  and  no  electrieian  -would  think  of  using  them  for 
the  purpose.]— CoLLODioa.    (There  is  no  difference,  for 
there  is  no  such  substance.     Hyposulphite  of  soda  is 
the  common  name  for  sodio  Uuosulphate.     There  is 
sodio  sulphite  and  sodio  sulphate,  and  yon  have  pro- 
batdy  confused  the  *'  chemist."    Hypocnlphiteof  soda 
is  the  commercial  name  of  the  salt  you  require.)— 
J.  J.  y.    ( We  do  not  know  the  exact  method  adopted, 
but  there  is  nothing ^new  in  the  arrangement,   ilesds 
were  ananged  vertnqoUy  in  American  organs  yean  ago 
by  fipgiidx  builders,  and  they  are  pJaceain  all  sorts  of 
positions  by  Amencan  builders.) —O.  Fet^    (See 
**  Joiner's  ''letter  next  week.  Ton  say  there  is  an  objec- 
tion: two  correspondents  say  there  is  not.    Leave  the 
matter  now  to  the  judgment  of  our  readers.)— A.  C.  H. 
(It  cannot  be  done  as  specified.  The  best  way  is  to  have  a 
dstem  ^^ied  some  feet  above  the  aouarium.)— Uiebi. 
(YouTeqnire  a  battery,  and  yoawiM  be  abietojndge 
whether  you  can  nu^  one  by  referring  to  back  numbers. 
See  ^'Heplies.")— Yovxo  EsOMKca.     (All  particolan 
of  Whitworth's  Scholarships  are  riven  in  the  "  Whit- 
worth  Prospectus,'   to  be  ODtained  from  the  Secretary, 
Science  ana  Art  Department,  South   Kensington.)— 
F.  L.    (It  depends  on  the  size  of  the  machine  and  the 
energy  i)ot  into  it.    In  all  probability,  it  is  of  use  only 
for  furnishing  current  for  medical  purposes,  or  for  the 
usual  experiments.)— David.     (See  p.  176,  last  para- 
graph. )—X.  Y.  Z.    (See  p.  431,  No.   876.)— Tostit. 
TFor  electric  bells,  kindly  look  through  the  last  volume. 
You  will  find  a  neW  door-conuot  on  p.  617,  No.  884. 
LedaiKJif  ceUs,  or  the  tinpot  battery   recently  de- 
scribed.)—Pomoo.    (Will  not  the  clock  described  on  p. 
lis,  No.  786,  suit?    See  the  indicaa  to  Vols.  XXX^ 
XXXI.,  undrr  heads  Ghravity  Esci^Mxnent  and  Clocks. i 
—Cat's  Tail.    (See  p.  77,  NO.  706.    Yes,  a  Ledancb*'.) 
—All  AxATEoa  Kleotbiciaji,  Dublin.     ( Y»,  quarterlv. 
8s.  9d.    1,  Drawings  have  been  given  in  several  seruJs 
and  in  some  of  the  books.     3.  Two  at  least,    3.  Ws 
suppose,  in  the  absence  of  the  context,  that  it  fomea 
the  negative  plate-of  •  he  battery.    4.  We  do  not  knov*  I 
They  are  searoely  suited  for  are  ligfara.    5.  About  thrcsi*, 
quarters  of  an  inch,  but  there  is  nothing  of  the  kmd.)  | 
— TavDAu.      (As  for  as  tho.  ptodnetinn  of  eaxreBt  it 
concerned,  the  crack  would  have  no  effect ;  bat  weshoald 
not  like  to  be  in  thn  line  of  flight  when  you  a«t  yoot 
machine  at  work.    Have  vou  forgotten  that  it  moit  it* 
volve  at  a  higb  sp^nd,  ana  that  a  craok,  however  sUgbL 
would  be  eumciont  to  condemn  the  casting !)— .\.  a» 
Mktz.    (See  i».  77.  No.  706.    You  have  mere»y  to  dividl 
the  alphabet  betweon  two  needle*.    Yes,  such  a  battei; ' 
would  do.     Cias-carbon  or  coke,  not   charcoal.    Ui 
copper-wire,  unlesH  your  line  will  be  very  long.)— Dol4 
MITE.    (They  would  act  correctly  for  a  ^hdrt  time.  bl 
H  the  air  could  gain  admission,   the  watery  rapotl 
would  be  condensed,  and  dust  would  find  its  way  if 
Thatiswhy  the  tubes  are  closed. )— J.  B.    (Youc^ntt 
them  by  first  washing  with  acid,  rinsing  in  water,  %xk 
turning  into  a  p6t  containing  oream  of  tartar,  grad 
tin,  and  boiling  water,  but  pref eaably  by  dipping  thai 
into  melted  tio,  or  if  galvanised,  into  meltea  sine  111 
baths  of  molten  metal  should  be  covered  with  sal  ai9 
moniac,  and  the  nuls  be  placed  on  a  sort  of  sieve  Cd 
dipping.)— Akti.      (What  is  it  you  mean  ?    IfacIocM 
wurk  tram  for  paying  out  magneatom  ribbon  as  fast  aafl 
bums,  you  can  easily  make  one  from  a  cheap  Amexf 
can  dock.)— H.  A.    (If  you  cannot  refer  toonrbacl 
volumes,  procure  Graham'e  lectures  on  Bp&admalfMjl 
la.,oftheSocietyof  ArtA.>— W.J.  P.    (beep.  lCi>.J« 
896.    You  can  go  as  third  or  fourth,  as  aoon  as  ytu  ea| 
get  a  berth ;  but  you  will  find  some  difficulty  m  thsCk 
The  only  way  to  put  in  the  twelvemonths  is  toapplir  N 
the  master  or  ouners  of  a  steam-veseel. .  — F.  B.    il»  ■ 
too  much  trouble  for  you  to  refer  to  a  dictionary  t   Af 
allsudi  solutions  depend  for  their  action  onthe«lt 
not  on  the  water— as  roudi  as  the  water  will  dissoht  I 
put  in-  that  is,  they  are  "  saturated  "  solutions.  Abo« 
4oc.  will  be  rf  quised,  depending  to  a  certain  extent  el 
the  purity  of  the  salt.)— Dav.  SrxwAat.    (Sea  p.  H 
number  for  March  31  last.    We  remember  ooch^ 
else,  and  doubt  whether  the  pnyoesa  is  of  much  VttM 
cal  use.)— W.  Blow.     <They  are  oonterucced  m  tl| 
usual  way,  but  are,  of  caurue,  Vtrv  smalL    The  it<fm 
,  query  is  too  indefinite.    Several  nave  boeu  gtvm  n 
back  ntmibers  many  of  which  can  be  had.)— BttL-wos 
vProcure  a  tute  of    moiit  ^tralftt-colofui  Ismpblaa 
and  thin  with    weak   hoUtitOi  of    gnm-aciMf. 
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CONDVCIOES.* 

rB  best  method  of  protecting  buOdiogs 
from  iojury   by  li^htoiog  has  been 
debated  for  years,  but  latterly  a  general 
ooDsent  has  been  givea  to  the  plan  which 
proTidea  a  rod  with  points  at  the  highest 
part,  connects   it  with  all    the  ayauable 
metal-work  of  the  roof,  and  then  makes  as 
perfect  an  electrical  connection  with   the 
eirth  as  is  possible.    Scarcely  four  months 
hsTS  passed  sinoe  the  issoe  of  tiie  report  of 
the  Liirhtning-rod  Conference  (see  p.  441, 
Yd.XXXIV.;,  and  we  have  the  author  of  the 
first-mentionea  work  in  the  foot-note  prac- 
tically condemning  the  conclusions  arrived 
it  by  the  representative  men  who  took  part 
in  tiie  Conference,    lifajor  Pamell's  book, 
apsrtfrom  his  hypothesis,  will,  however,  be 
ol  use,  as  he  has  taken  the  trouble  to  collect 
I  nnmber  of  facts  in  reference  to  accidents 
from  lightning  without  coosidering  whether 
or  not  they  support  his  views.     The  first 
part  is  a    oompilatiou    of   recorded  facts 
and  opinions,  some  of  which  are  arranged  in 
too  unconnected  a  manner  to  be  of  any  use; 
part  the  second  is  a  superstructure  of  Uieory 
erected  on  the  facts  from  the  author's  point 
of  view,  and  the  tbird  part  contains  the 
author's  recommendations.     There  is  one 
advantage  in  reading  Major  Pamell's  book, 
that  when  he  comes  to  build  up  his  theory 
he  refers    to     the    actual    words    of   the 
aathorities  on  which  he  bases  his  argpiments, 
though  it  is  awkward    sometimes  for  the 
reader  to  be  compelled  to  refer  to  the  ex- 
tract in  order  to  arrive  at  Major  Pamell's 
meaning.     His  case  against  Ughtning-rods 
ia  Bet  out  with  some  skiU,  though  too  much 
ii  made  of  points  which  have  nothing  to  do 
^th  the  question  of  the  conductor  itself ; 
bat  his  view  may  be  gathered  from  the  fol- 
bwxn^  passage : — *'  The  advantages  afforded 
by  a  liffhtning-rod  appear  to  be  summed  up 
inthelact  that,  if  it  be  in  good  condition, 
it  tends  by  means  of  its  point  to  furnish  an 
outlet  for  any  charge  that  may  collect  at 
the  particular  parts  of  the  ground  in  con- 
tact with  its  root."    Holding  that  view,  he 
naturally  considers  that  it  is  bad  practice  to 
lead  the  eaith  end  of  a  rod  away  from  the 
walla  of  a  building,  even  when  tiie  object  to 
be  gained  ia  a  good  connection  with  moist 
etfth ;  for  ordinary  ground  (moist  earth)  is 
not  an  accumulator  of  electricity  like  metal, 
aad  a  rod  so  rooted  taps  a  considerable  ex- 
tent of   ground  whicm  has  nothing  to  do 
with  the  protection  of  the  building.    The 
principal    disadvantages    appertaining    to 
liditning  conductors  he  enumerates  thus: 
(1)  The  exposure  of  elevated  metallic  sur- 
006  furnished  by  them ;  (2)  their  costliness ; 
[3]  the  sources  of  failure  to  which,  after 
Election,  they  are  liable ;  (4)  their  tendency 
to  disfigure  the  appearance  of  buildings. 
The  last   two    *' disadvantages"  are  both 
within  control ;  coat  is  not  an  important 
^etor,    but    it     is     essential     to    ascer- 
Wn    whether    there    is     atjy     disadvan- 
^^    in    exposing    a    mttal   rod   capped 
with  points    which   may    be    assumed  to 
^tract  electricity  from  the  clouds.     Major 
Pamell  holds  that  when  a  rod  is  well  con- 

ir*  .'^4i***°'^  <*'  Lightning.    By  Artuub   Fab:cxll, 
Jluarlt^    lioodon :  Cnsbf  Lockwood  and  Co. 

utvatOoa  aboat  liffbtmag  Condnetors  iasued  by  the 
*fM«m7  of  Science  of  Franc©,  transited  hj  BU  Aideb- 
flc«.  Laodon:E.«ndF.N.I^)or, 

▼OIk  XXXV.-KQ.  894. 


Iiected  to  the  ground  it  constitutes  a  local 
plate,  and  the  exposure  of  elevated  metal 
must  always  be  a  great  disadvantage,  for  it 
is  impossible  to  estima*e  whether  its  tapping 
powers  are  on  a  par  with  its  accammative 
properties.    In  ground  at  no  great  distance 
from  t^e   rod  a  charge  may  accumulate, 
wLea  the  rod,  owing  to  its  metallic  sub* 
stance,  eztoat,  and  elevation,  becomes  liable 
to  be  embraced  in  the  explosion's  line  of 
least  restraint.    Thus,  although  itself  a  looal 
plate,  the  rod  aocidentaUy  acts  as  a  local 
dielectric  to  the  adjacent  charged  ground  to 
whioih  it  is  not  connected,  and  instead  of 
protecting  the  buildiog  positively  attracts 
danger   to   it.     The    connecting   of   rods 
to    water   and    gas    mains  is    hell  to  be 
simply  giving   them   an  additional  outlet 
for   the  electricity  tapped    by   them,  and 
the    building  .  against    which   a    rod   so 
rooted  is  fixed  is  more  exposed  to  injury 
than  others ;    further,  Major  Pamell  also 
holds  that  rods  with  roots  laid  in  rivers, 
in   wells,    in   moisture   of   any  kind   not 
immediately  contiguous  to  the  structure, 
are  sources  of  danger  to  it,  as  the  building 
thus  "protected"  is  merdy  being  utilised 
to   tap   the   electricity    of   the   water   or 
moisture.    Having  demolished  the  rod  by 
attacking  its  principle,  it  is  only  slaying 
the  slain  to  attack  the  present  system  by 
pointing  out  the  '*  disadvantai^  '*  of  using 
copper,  of  the  *'  expensive  points,"  of  the 
extension  of  the  roots  in   the  search  for 
moist  ea^,  and  the  risks  nm  by  the  faults 
due  to  bad  design  and  bad  workmanship. 
The  fact  that  the  author  does  attack  the 
details    would    appear    to    indicate   that 
he    has    a    lingering    doubt    as    to    the 
justice    of    his   condemnation.      The   true 
function  of  lightning-rods  is  to  prevent  the 
building    being  struck,    by  presenting  an 
easier  path  for  the  electricity  ;  Major  Par- 
nell  contends  that  their  true  function  is  to 
prevent  explosions  occurring  at  all,  and  he 
accordingly  dispenses  with  the  loxig  stalk, 
which  he  holds  causes  the  explosion,  and 
adopts  iron  plates  buried  beneath  the  surface 
contiguous  to  the  walls  of  the  building,  with 
points  or  short  rods  projecting  about  six 
mches  above  the  surface  of  the  ground.  The 
instances  recorded  by  Major  Parnell  in  his 
table  he  afterwards  groups,  and  ia  the  fairest 
manner  sets  out  those  which  tell  against  his 
view  as  well  as  those   which    apparently 
support  him.    In  studying  this  question,  it 
is  obvious  that  a  list  of  buildings  to  which 
lightning-rods  have  been  fixed,  and  which 
have  altogether  escaped  being  struck,  cannot 
bo  accepted  as  evidence,  for  it  is  impossible 
to  prove  that  the  buildings   would   have 
been    struck    if   the   rods   had  not  been 
there.      The     most     valuable     cases    are 
those    in    which    buildings    once    struck 
have  enjoyed  a  subsequent  immunity  after  a 
rod  has  been  fixed ;  for  in  them  it  is  clear 
there  is  the  liability  to  be  struck.    More 
important  still  are   those  cases   in  which 
buildings  to  which  rods  have  been  affixed 
have  been  struck  more  frequently  since  they 
were  "  protected  ** — though  in  those  it  is 
possible  to  imagine  the  rods  were  not  in 
good  order.    It  may  be  that  the  rods  at  the 
cathedral  at  Alatii,  in  Italy,  were  not  of 
proper  dimensions;  but  the  fact   is,  that 
although     the     building    has    not     been 
damaged,  the  rods  have  been  struck  five 
times  in  eight  yeara;    and   in  1872,  the 
water-pipes    supplying   the    town,    which 
passed  about  11  yaids  from  the  earth-con- 
nections, were  broken.    The  earth-connec- 
tions, in  this  case,  were  Idft.  long,  wi^ 
points  and  copper  wire  twisted  among  them, 
the  whole  bring  buried  in   cinders.     The 
cathedral  stands  on  high  groimd,  a  solid 
calcareous    rock    beiog     found    a    short 
depth  beneath  the  sur^e.    Father  Secchi 
gave  a  description  of  this  case,  and  attri- 
buted the  failure  of  the  rods  to  harmlessly 
dischar^  the  electricity  to  defective  earth- 
connection.    In  this  case,  however,  it  can 


scarcely  be  said  that  the  rods  attracted  the 
lightning,  as  the  cathedral  had  been  fre- 
quently stmdcbef  ore,  and  that  was  thereason 
Father  Secchi  suggested  the  erection  of  the 
conductors.    A  dearer  case  ia  that  of  the 
Sorbonne,  which  was  struck  in  September, 
1880,  shortly  after  the  rods  were  erected, 
though  it  had  never,  so  far  as  is  known,  been 
previously  struck.  As  before,  it  was  the  rod 
that  was  stmok,  two  out  of  six  stems  re- 
ceiviog  l^e  flash.      In  this  instance,  the 
main  staOc  was  a  rod  of  iron  less  than  6-l(Hn. 
square,  led  into  a  pit  at  a  great  distance 
from  the  buildings.    Here,  it  may  be  said, 
as  ia  undoubtedly  the  case,  that  tne  rod  was 
too  small  in  sectional  area,  but  it  would  also 
appear  to  be  an  instance  of  a  rod  attracting 
the  lightning.    The  cathedral  oi  Sienna,  in 
It^y,  although  repeatedly  damaged  before 
the   erection    of    the    rod,    has   enJ[oyed 
immunity   ever    since.    A  similar  history 
belongs    to    St.    Mark's,   Venice,    which, 
prior  to  1766,  had  been  frequently  stmck 
and  damaged.     In  that  year  a  conductor 
was  erected,  and  the  building  has  not  been 
struck   since.      Similar   instances   are   on 
record  ;   eo  that  while  it  is  dear  rods  do 
protect,  and  have  protected,  in  certain  cases, 
it  is  needful   to   inquire   how  they  were 
erected  before  condemning  them  in  those 
cases  in  which  they  failed  in  their  mission. 
Major  Pamell  concludes   that   lightning- 
rods,  owing  to  their  roots  and  points,  have 
a  tendency  to  protect  the  constructions  to 
which  they  are  affixed,  especially  ships; 
but  t^at  owing  to  their  stalks  they  have  a 
tendency  to  injure  constructions,  and  have 
frequently  done  so.    To  this  last  statement 
it   will   probabty   be  replied— only  when 
the  conductor  was  not  of  a  suitable  kind, 
and  was  improperly  erected.    Major  Par- 
nell's  work  would  have   been   incomplete 
without  the  practical  measures  he  cuivo- 
cates ;  but  we  suspect  that  architects  will 
pay  little  attention  to  directions  which  in- 
volve the  abolition  of  all  metal  work  on  the 
outside  of  their  buildings,  except  near  the 
ground,  and  which   indude  the  disuse  of 
wooden  roof  coverings. 

Amongst  the  means  suggested  by  Major 
Pamell  for  avoiding  lightning  strokes,  is 
the  use  of  grates  on  the  ground-floors  of 
country  houses^  with  wide  vertical  horns  to 
sink  into  tiie  soil,  andnnmeious  ornamental 
pointed  projections  on  any  portion  above 
ground.  B[is  principal  idea,  however,  is 
the  use  of  the  electric  tan,  instead  of  the  con- 
ductor, which  is  f  ormea  of  plates  of  iron, 
each  ^in.  thick,  4ft.  long  by  6in.  wide.  Into 
that,  lin.  from  the  edge,  are  to  be  riveted 
tfro  wrought-iron  roos  fin.  in  diameter, 
sharply  pointed,  and  12in.  long.  These 
plates  are  to  be  laid  flat,  at  a  depth  of  6in. 
around  the  building,  with  one  edge  touch- 
ing the  wall,  if  possible,  thus  leaving  the 
?oints  projecting  for  6in.  at  intervals  of  2ft. 
hese  ]^tes  would  be  applied  only  to  the 
prominent  features  of  a  building— f.^.,  the 
tower  of  a  church,  and  their  cost  is  esti- 
mated at  Is.  fid.  per  foot  run;  but  it  is 
obvious  that  the  electrio  taps  might  t^ke 
the  form  of  ornamental  castings,  with  ver- 
tical webs  for  makhig  the  earth-connections. 
It  must  be  confessed  that  Major  PamelFs 
system  is  economical,  as  compared  with  the 
present  arrangements;  it  remains  to  be 
proved  whether  it  is  equally  efficient. 

Of  the  second  work  mentioned  in  the 
foot-note  there  is  little  to  say,  save  that  it 
is  intended  by  the  translator  to  form  an 
appendix  to  his  treatise  on  lightning  con- 
ductors. It  is  a  classical  pamphlet  on  the 
subject,  issued  imder  the  authority  of  one 
of  the  most  distinguished  sdentific  bodies 
in  the  world.  The  two  works  may  be 
studied  together  with  advantage ;  for  the 
French  system,  it  is  well  known,  provides 
the  public  buildings  with  a  bristling  array 
of  conductors  or  points,  presenting  a  larg<d 
extent  of  metallic  surface — ^in  fact,  a  con- 
centration of  metal  in  the  most  elevated 
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OQt-^o  pipe  as  fitted;  then  mark  the  trap  for 
ahaying,  shave  it,  aod  again  lay  it  down ;  next, 
with  a  ladle  half-fnll  of  solder,  taok  the  trap  to 
the  out-go  pipe,  so  a^  to  fix  it  together ;  pick  the 
whole  np  and  fix  it  on  its  end  in  a  position 
something  like  the  illustration,  Fig.  194.  After 
tbe  joint  is  wiped,  as  at  1 1,  Fig.  190,  lay  it 
down  again  upon  your  lines  and  taok  the  hnuioh 
joint  23,  24,  Fig.  192  ;  but  be  oareful  to  block 
the  pipes  up  to  a  IsTel  with  the  trap  outgo,  as 
shown  at  U  T,  Fig.  193 ;  then  pick  np  the  trap, 
outgo-pipe,  and  soil-pipe;  in  such  a  manner  that 


C.IS^, 


the  s->Uj>ipe  8  will  lie  upon  its  back,  as  shown 
at'P  6,  Fig.  190.  This  position  may  be  viewed 
by  sighting  wAojig  the  arrow  at  36,  37,  Fig. 
190.  When  the  joint  is  made,  solder  on  your 
tauks  for  supporting  the  soil-pipe ;  then  fix  it 
-in  its  plaoe. 

Fig.  195  is  an  illustration  showing  the  same 
method  for  fixing  the  half  CO-trap.    The  lines 


are  all  the  ssme  excepting  the  outgo  QK,  which 
must  be  struck  straight  across  tbe  outgo  and  the 
outlet-pipe,  cut  to  the  line  Q  K,  as  before ;  this 
joint  may  be  made  underhanded  or  upright. 

After  what  has  been  described,  the  lines 
suitable  for  any  kind  of  pipe-work  may  be 
easily  arrived  at,  and  the  main  thing  is  to  be< 
careful  about  your  measurements  and  points. 


WATCH -CLEANING    AND 

EEP  AIRING. 

By  "A  Fellow- WoMOiAw." 

(Continued  from  page  188.) 
Drawing    a    HaimpriAg. 

DBA  WING  a  hairspring  oomes  imder  the 
heading  of  what  jobbers  generally  call 
•*  doctoring  a  harrapring.*'  Now,  although  I  do 
not  agree  with  *♦  doctoring  "  a4  a  rule,  in  some 
iuatances  where  the  beginner  has  notthe  necessary 
means  to  keep  a  stock  of  hairspringd  in  hand,  be 
would  be  glad  to  Imow  a  remedy  of  how  to  make 
the  old  hairspring  do.  I  will  try,  therefore,  to 
describe  a  simple  tool  by  which  I  draw  hair- 
springs. Fig.  49  is  a  side  view  of  full  size  draw- 
lug.  A  is  pair  of  pliers,  B  hairspring,  O  tbe 
graver  (which  I  have  drawn  this  WAy  on  purpose 
lo  show  its  face),  D  piece  of  brass  pla  e,  E  is 
shaTing  coming  £rom  nairspring,  F  is  a  piece  of 


wire  for  rest.  Now  look  at  Fig.  60,  and  you  will 
see  that  the  rest  goes  out,  then  up,  then  mder 


^  /  c  .  SO 


the  graver  ;  the  knob  of  the  small  drawer,  same 
size  as  sketch,  will  do  for  handled  Tlie  graver 
should  be  about  length  shown.  Do  not  press 
hard  on  your  graver.  There  should  be  a  little 
pin  where  the  arrow  points  (Rg.  50;  to  keep 
the  graver  from  slipping.  The  rest  should  be 
a  little  above  the  level  of  plate  D.  You  must 
raise  it  gradually  until  your  graver  cuts  to  your 
satisfaotion,  and  then  fasten  it. 

(7b  ht  continued,) 


THE  VSE  OF  STAINING  FLXTIDS  IN 
VEGETABLE  MICEOSOOPT.* 


IN  bringlDg  this  subject  before  you  this  even- 
ing, it  18  not  my  mtention  to  give  a  formal 
and  original  lecture  on  the  use  of  staining  fluids ; 


although,  as  many  of  you  know,  I  have,  for  many 
yean  jNUt,  made  copious  use  of  various  reagents 
in  the  investigations  in  which  I  have  been  engaged. 
In  the  course  of  mv  work  I  have,  no  doubt,  made 
use  of  staining  flaids  which,  up  to  that  time,  had 
either  not  been  used  or  not  been  referred  to  in 
published  articles ;  but  I  feel  very  strongly  that  it 
is  unwise  and  improper  to  claim  or  reclaim  priority 
in  any  matter  of  mam'pulation  or  methods  of 
reseu^ch,  and  I  will,  therefore  ask  you  to  regard 
this  pa^r  as  the  best  resume  of  the  subject  I  am 
able,  with  the  time  at  my  disposal,  to  bring  be- 
fore you. 

Staining  fluids  are  used  by  the  microeco^ist  for 
either  of  .three  purposes :  1st,  ia  pureljr  scientific 
investigation,  chiefly  to  differentiate  the  living  from 
the  non-living,  or  for  the  parpose  of  discriminating 
between  tissues  which,  unstained,  so  dosely  re- 
semble each  other  as  to  be  undisttnguishable ;  2od, 
to  allow  of  the  more  ready  demonstration  of 
different  oUsses  of  tissues,  as  in  transverse  sections 
of  wood-stems ;  and  3rd,  to  make  pretty  objects 
for  show  purposes. 

We  will  take  the  flrst  of  these  groups  ai  our 
starting- point,  as  not  only  being  mure  in  accord- 
ance with  the  spirit,  or  what  ought  to  he  the  spirit, 
of  this  society,  but  also  because  the  use  of  staming 
fluids  came  into  microscopy  in  connection  with  pure 
biological  research :  that  their  larger  use  in  modem 
times  lies  in  another  direction  ia  possibly  a  matter 
to  be  regretted.  The  flrst,  or  at  all  events  nearly 
the  flrst,  staining  fluid  used  was  a  solution  of 
iodine  for  the  purpose  of  demonstrating  the  pre- 
sence or  absence  of  starch  in  a  vegetable  tiMue,  and 
iodine  solution  is  the  flrst  reagent  with  which  the 
soientiflo  phyto-microsoopist  should  make  hioiself 
familiar.  For  general  purposes,  an  alkaline  solu- 
tion is  preferable,  and  may  be  prepared  by  taking 
one  grain  of  iodine,  three  grains  of  iodide  of  potas- 
sium, and  dissolving  them  in  one  ounce  of  distilled 
water.  The  method  of  applying  the  test  is  well 
known  to  all  but  the  mereat  beginner  in  micro- 
scopy, but  may,  perhaps,  be  mentioned.  Suppose 
yeu  have  aoy  thin  section  of  plant-structure  on 
the  slide  under  observation ;  the  section  is  probably 
immersed  in  water  under  a  thin  cover-glaav,  and 
you  wish  to  apply  the  test  without  disturbing  the 

*  A  i»aper  read  before  the  Leeds  Naturalists  8001017, 
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section  or  even  removing  the  slide  Irooi  ths  ttajs 
of  your  microscope.  Take  a  drop  of  ths  iodioa 
solution  on  the  end  of  a  glass  rod,  whioih  mait 
be  perfectty  clean,  place  the  drop  of  lolution 
on  the  slide  close  to  and  touching  one  edge  of  the 
cover-glass,  touch  the  opposite  edge  with  a  pieos 
of  blotting-paper,  and  as  the  paper  absoshs  the 
water  on  its  side  of  the  cover,  the  iodine  solatioa 
will  run  under  to  replace  it.  With  prsetiosyoii 
oan  remove  the  water  by  the  blottiog-papsr  wbibt 
the  eye  ia  applied  to 'the  microeoope,  and  ths  re- 
action watchcKl  as  it  proceeds.  It  is  hardly  needful 
to  add  that  the  presence  of  starch  is  shomi  by  a 
blue- violet  colouration.  The  protoplaam  mattsn 
in  vegetable  structures  are  ooboxed  ysUowiili 
brown,  as  are  also  the  woody  tissues  in  a  gteafcttor 
lesser  degree.  The  use  of  iodine,  however,  docs  not 
end  in  the  yellow  and  the  violet  reactions  of  tbcie 
three  classes  of  tissues  or  substances  respsetrrtiy, 
for,  as  was  known  very  long  ago,  it  can  be  ued  la 
the  deteotion  of  cellulose,  the  substanoe  of  wUeh 
vegetable  cell-walls  are  composed.  Tbe  ap- 
plication of  the  test  for  that  purpose  ii  not 
so  simple,  but  is  by  no  means  dii&eaU. 
The  experiment  is  more  -essily  performed  oa 
a  section  which  has  not  been  immersed  in  water. 
Take  an  alcoholic  solution  of  iodine  <good  aharry- 
coloured  solution)  and  thoroughly  stain  the  seetioD, 
remove  all  surplus  iodine  solution  aod  applT 
tolerably  atrong  aulphuric  acid  (I  part  acid  to 2 or^ 
water),  wait  a  few  seconds  and  if  the  experiment 
has  been  successfully  performed  you  will  notice 
that  all  the  cellulose  cell  walls  assume  ths  Mae 
violet  colour  characteristic  of  starch.  The  principle 
iodine  reactions  in  vegetable  microscopy,  then,  axe- 
alkaline  aolution  of  iodine:  atarcn  atains  bloe 
violet;  celluloeeetainayeUowish  brown;  protoplasm, 
wood,  and  cellulose  stains  darker  brown.  Iodine 
and  sulphuxie  add :  Cellulose  stains  blue  vielet 

A  modiflcatfon  of  the  iodine  test,  known  si 
Sohultz*s  test,  has  been  recommended  as  a  teet  lor 
cellulose ;  but  my  personal  experience  of  it  ia  rsiy 
limited.  The  solution  is  prepared  as  follom:— 
zinc  is  dissolved  in  hydrochlorio  acid,  and  the  solu* 
tion  is  allowed  to  evaporate  in  oontaet  with 
metallic  sine,  until  it  attains  the  oonsisteocy  of  a 
syrup ;  this  syrup  is  then  saturated  with  iodide  of 
potassium,  and  iodine  is  last  added. 

Passing  over  tests,  such  as  Millon*s  add  nitxats 
of  mercury  test^  and  the  sulphuric  acid  and  aogar 
tests  for  albummoids,  we  will  next  notice  the  use  of 
carmine  as  a  staining  fluid. 

Probably  no  staimag  fluid,  hardly  any  method 
of  research,  has  made  so  muck  noise  m  the  world  u 
this.    Brought  prominentiy  to   the   front  maay 
yeara  ago  by  Dr.  Beale,  it  haa  proved  in  his  hsnds 
of  great  value,  and  may  almoat  be  said  to  form  ths 
foundation  of  his  system  of  biological  philosophy. 
Dr.  Beale's  method  of  preparing  the  floid  is  ai 
follows :— Take  carmine  10  grains,  strong  hqoid 
ammonia  half  a  drachm,   Prioe*s  glycerine  two 
ounces,  distilled  water  two  ox^aces,  alcohol  (ox. 
The  nAymtnA  if  to  bc  placed  in  a  teat-tube,  and 
the    ammonia    added    to    it.      Upon  applying 
fhe    genUe    heat    of     a    spirit-lamp    the   car- 
mine   U    dissolved.     BoU     it     np    for    a   few 
second^    and    allow   it   to   oool    before  adding 
the    other    ingredienU.      Lastly,    filter    it,   or 
allow  it  to  stand,  and  decant  off  the  dear  ads* 
tion.    The  solution  should  be  neither  too  alkalis^ 
nor  perfectly  nentraL    If  the  former,  the  cdouriafl 
becomes  too  intense,  aod  thus  much  of  the  soft  si 
imperf ectiy-f  ormed  tissue  ia  destroyed ;  if  the  latt& 
the  uniform  staining  of  formed  ana  germinal  matta 
mars  the  result.    The  permeating  power  of  tbl 
solution  may  be  increased  by  the  additioa  of  f 
little  more  water  and  alcohol.    Affeer  the  prspara^ 
tion  has  been  properly  stained,  it  should  be  remoni 
to  and  washed  in  a  solution  of  strong  glycerine  ifl 
half  its  bulk  of  water,  and  then  tranaf  erred  to  si 
add  fiuid  composed  of  strong  glyoerine,  oneoun^ 
strong  acetic  add,    five  drops;    where  it  mm 
remam  three  or  four  days  to  regain  the  vdnmei 
oocupied  when  fresh,    fieale's  carmine  fluid  ii  nA 
one  which  commends  itsdf  much   to  the  m« 
preparer  of  pretty   objects  ;    but   carefully 
sections   of  soft-stem    plants,  oarefuUy 
by  various    carmine    fiuids,    are   by   no 
to  be  despised   by   such  as   care   only  for  tSi 
aesthetics  of    microscopy.    It    ia   to   the  micr» 
biologiet,  however,  that  carmine  ia  the  most  usef  ol 
and  although,  to  a  certain  extent,  it  has  besi 
superseded  by  aniline  dyes,  logwood  aolntion,  am 
other  fluids,  it  is,  to  my  mmd,  for  certain  parpose 
by  far  the  most  valuable  reagent  we  have, 
the  pennanenoe  of  its  staining  is  far  beyond 
of  any  aniline  dye. 

The  most  important  use  of  carmine  staining  tii 
is  in  the  differentiation  of  different  portions  of ' 
protoplssmic  matters  in  a  cell  or  tissue,  and  upon 
differential  bdiaviour  of  these  different  poxtiona 
protoplasm  Dr.  Beale  bases  his  theory  ot  hioplasi 
of  germinal  and  formed  matter.  To  ose  his  oei 
words :  *  '*  The  matter  which  I  have  termed  torn 
ing,  living,  or  germinal  matter,  to  which  I  han 
more   recenUy  given    the  name   bioplasm,  w 

*  Bioplasm,  ISTS  ed. 


Hat  12, 1882. 
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bteo  Utelj  ipokeii  of  bj  othen  m  protoplMm. 
....  llie  word  '  protoplum '  would  have  beon 
nsed  by  me,  had  the  tenn  been  retirioted  to  the 
matttr  of  ^e  tiisaee,  which  I  tanned  livfaig  or 
germioAl  niEtter,  and  which  I  showed,  in  myieo- 
tmei  St  the  College  of  Physicians  in  1861,  under- 
wttt  oomrenion  into  formed  matters,  and  were 
eoBoemtd  in  forming  alltissne.    Bat  under  the 
tana  'protophMm '  has  been  indoded  the  oontrao- 
tOe  tiifae  of  mnsde,  theazis  cylinder  of  thensrre- 
fibTM,  pvooesses  of  nerre-oells,  and  many  other 
tntures  iHiioh  nndoabtedlv  oonsist   of  formed 
material,  and  are  entirely  destitnte  of  the  pro- 
pertisi  which  belong  to  my  '  germinal  matter'  or 
'bioplasm.*    Moreover,  the  nudens  and  nudeolus 
wfre  by  many  writers  considered  to  be  distinct 
from  the  protoplasm.  On  the  other  hand,  I  showed 
that  the  nndens  and  nudeolus  were  lifing.    My 
Uoplann,    ffermioal    or    lifing   matter,    there- 
fore   indudes    both     nudeus     and    nudeolus, 
ss  well  as  some  forms  of  the  protoplasmic  matter 
of  authors."      The    proposition    thus    is,  that 
what    w»    are    all    In    the   habit   of   calling 
notoplasm    reaUy    consists    of    a    living   and 
foonatiye   substance,     which   is    bioplasm,   and 
a  sabstanoe    which    is    formed    out    of    (Dr. 
Beale   would     probablj    not    say    formed    by) 
tht  bioplasm,  and  the   problem  is,  to  demon- 
strate the  existence  of  these  two  forms  of  proto- 
plasm.*   The  answer  to  the  problem  arises  out  of 
sDOther  propodtion,  **  that  au  bioplasm  is  oolonred 
xsd  by  an  pmmoniaoal  solution  of  carmine,  whileall 
tormed  material,  notwithstanding  it  has  been  tra- 
Tstsed  by  the  alkaline  colouring  fluid,  remsins 
perfectly  colourless.  In  practice  certain  precautions 
ire  neoesssary,  and  the  deodty  and  compodtion  of 
the  edouring-floid   must  be  slightly   Tarisd  in 
spedal  cases.  But  it  is  necessary  that  I  should  state 
&«inoUythatifthe  *  '        * 


sferr  kind 
recsi? 


hat  if  the  process  be  properly  oonducted, 
of  living  or  germinal  matter  or  bioplasm 


nres  and  fixes  the  colour,  while  no  kind  of 
formed  material  known  is  stained  under  the  same 
Qizenmstaaoes.*'  It  is,  of  oourse,  no  part  of  my 
doty  to-night  to  express  any  opbion  on  the  soun£ 
nsss  of  Dr.  Beale's  biological  opinions,  and,  under 
soy  droumstances,  it  would  be  mere  presumptioB 
on  m^  part  were  I  to  attempt  to  do  so.  AllInaTe 
to  do  is  to  jpomt  out  that,  for  the  purpose  of  dearly 
dsmonstratiDg  yarioos  shades  of  difference  in  thie 
eonstitotion  of  "protoplasmic"  masses  in  a  cell, 
demonstrating  nudd  and  nucleoli.  Beale*s  carmine 
Add  is  a  most  valuable  agent.  It  Is  a  little  trouble- 
some to  prepare,  but  will  keep  for  years,  and  the 
itsined  preparations  are  extremdy  permanent. 
Yatious  other  preparatioDs  of  carmine  have  been 
introduced  into  practice.  Amongst  the  more  recent 
ones  may  be  given  the  following, t  due  to  Prof.  H. 
Oreuacher,  and  extracted  from  the  Journal  of  the 
Microeoopical  Sodetv  for  1879  :— 

Almm  Carmine.— A  1  to  6  per  cent,  sdution  of 
eommon  or  ammonia  alum  in  water  is  boiled  for 
10  to  20  minutes,  with  i  to  1  per  cent,  of  powdered 
eumine,  said  the  solution  filtered  when  cold.  The 
sobtion  is  of  arioh  red  colour,  <«»^ining  to  purple, 
and  when  ooucentrated  stains  a  seotiui  in  five  to 
ten  minutes.  Sections,  when  washed  in  water  for 
a  couple  of  minutes  after  staining,  have  a  purple 
or  lOae  colour ;  the  staining  also  is  less  dilf  use,  and 
more  confined  to  the  nuclei,  than  in  the  case  of  the 
ordinary  solution  of  carmine  or  piioo-carmine.  It 
bas  also  the  advantage  of  not  over-staimng,  even 
if  a  section  be  left  in  it  for  a  whole  day;  and  if  it 
dries  up  hT  evaporation  (in  a  watch-glass,  for 
instance),  the  addition  of  a  little  water  will  render 
it  once  more  fit  for  use,  no  nredpitate  being  pro- 
dneed.  It  is  advisable  to  add  a  few  drops  of  some 
sntiseptio  to  the  solution.  It  will  then  keep  for 
yesrs. 

Borax  Carmine.— A  one  to  two  per  cent. 
•dotion  (aqueous)  of  borax  is  boilsd  with 
i  to  f  pec  cent,  of  powdered  carmine.  To  the 
«i«zk  purple  solution  aoetio  add  is  continuously 
added,  drop  by  drop,  with  constant  shaking  until  a 
"^^  ht  red  colour  is  attained.  It  is  then  filtered,  or, 
i  filters  verjr  dowly,  allowed  to  stand  and  then 
mted.  Tms  solution  stains  sections  very 
K^idly,  in  from  one-half  to  three  minutes,  but  quite 
vufocmly.  If,  however,  they  are  wadied  with 
valsr,  and  ^sMod  in  a  watch-glass  of  from  60  to 
TO  per  cent,  of  alcohol,  containing  a  drop  of 
kydfodklorio  aoid,  the  colouring  matter  is  removed 
troo  all  parts  of  the  tissue  except  the  nuclei, 
vhidi  remain  deeply  stained. 
Aleokohc  Carmtne,—To  dOoc  of  strong  alcohol 

(60to-  --     • 

doiis 


bright 
uitfl 


to  80  per  cent.)  three  or  four  drops  of  hydro- 
add  are  sodded,  as  much  powdmd  carmine 


is  win  lie  on  the  point  of  a  knife  (the  sise  of  the 
kaiie  is  not  stated—presumably  a  clasp  knife  or 
■Bsll  dessert-knife  is  meant)  is  added,  and  the 
^bols  boiled  for  ten  minutes,  and  filtered  when 
J^  The  exact  proportion  of  carmine  and  add 
dtpead  upon  the  quality  of  the  former.  If  a 
Mwn  placed  iu  the  fluid  stains  in  five  to  ten 
^AumtesQufonnly,  there  is  not  suffldent  add,  and 


*  Apait  fr:>fa  i he  qoestioii  of  nomenclature  and  it*  at- 
w*4«uniuory,  no  bioio^ist  would,  1  tbinir,  dissent  from 
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more  must  be  added.  If,  after  standing  for  some 
days,  the  solution  assumes  a  yellowish  red  colour, 
too  much  add  has  been  added,  and  the  excess  must 
be  neutralised  by  cautions  addition  of  ammonia. 

After  staining,  the  sections  must  be  rinsed  in 
alcohol,  not  in  water;  also,  if  the  solution  has 
been  too  strong,  it  must  be  diluted  with  alcohol,  as 
water  predpitates  the  carmine. 

i^n^^MTwi.— About  as  much  purpurin  as  will  lie 
on  the  poin  t  of  a  knife  is  boilea  in  oOcc  of  glycerine. 
The  latter  may  be  concentrated,  or  have  a  little 
water  added  to  it.  The  resulting  orange-red, 
fittoresoent  solutian  is  allowed  to  stand  for  two  or 
throe  days  and  is  then  filtered.  Unlike  Banvier*s 
solution  of  purpurpin,  it  may  be  kept  for  months 
without  pt  eoimtation. 

AU  the  above  fiuids  are  stated  to  be  quite 
permanent  in  the  ease  of  balsam  preparations;  if 
glycerine  be  used  as  the  sM>unting  fiuid,  it  should 
bo  slightly  addulated. 

Logwood*— Another  staining  fidd  of  value  in  the 
examination  of  protofdasm  is  solution  of  logwood. 
I  have  used  a  preparation  made  by  the  fonnoU  pub- 
lished some  years  since  by  Prof.  Arnold,  of  New 
York,  with  success.  The  solution  is  made  as  fol- 
lows:—Theordinary  extraotof  logwood  is  finely  pul- 
verised in  a  mortar,  and  about  tnree  times  its  bulk 
of  powdered  alum  added ;  the  two  ingredients  are 
well  rubbed  together  and  mixed  with  a  small 
quantity  of  distuled  water.  The-eomplete  admix- 
ture of  the  hssmoto^lin  is  necessary,  and  this  will 
require  fifteen  to  twenty  minutes*  ngorons  stirring. 
More  water  may  now  be  poured  on,  and  the  solu- 
tion, after  filtration,  should  present  a  dear,  some- 
what dark  violet  cobur.  If  dirty  red  is  obtained, 
more  alum  must  be  incorporated,  and  the 
mixture  again  filtered.  By  always  having 
an  excess  of  both  alum  and  hssmatoxylin 
in  the  mortar,  a  saturated  solution  can  be 
obtained,  which  after  filtration  may  be  oombined 
with  aleohol,  one  ounce  of  the  logwood  finid 
with  two  draohms  of  76  per  cent.  aleohoL  A  much 
better  colour  is  produced  by  allowing  the  mixture, 
after  thorough  trituration,  to  stand  for  several 
days  before  filtration  and  addition  of  aloohoL  This 
stun  odours  very  rapidly :  the  nudeus  becomes  a 
dark  purple^  and  the  remainder  of  the  proto- 
plasm a  neutral  tint.  I  have  found  the  fidd  ex- 
tremdy useful  in  the  examination  of  growing  points 
and  the  structure  of  ferns. 

Aniline  Dyee,—^f  experisDoe  of  anilme  stain- 
ing fiuids  only  dates  back  to  about  1868,  after 
which  I  made  use  of  them  for  several  years  in  the 
demonstration  of  the  structural  elements  of  plant- 
stems,  and  later  idso  m  the  examination  of  proto- 
Elasnrio  matters.  Aniline  staining  fiuids  generdly 
ave  the  oierit  of  being  ea^  to  prepare  and  apply, 
but  have  the  unfortunate  fault  of  lack  of  perma- 
nency if  much  exposed  to  light.  Mr.  W.  H.  Jaok- 
sosi  some  years  since*  publid&ed  a  method  by  which 
magenta-stained  specimens  could,  he  thought,  be 
made  reasonably  permanent.  The  process  arose  out 
of  the  following  considerations.  **BosaniIine  or 
magenta  is  a  trisunine,  and,  therefore,  with  mono- 
basic  acids  forms  three  salts,  in  which  one,  two,  or 
three  atoms  of  hydrogen  are  replaced  by  the  add 
radicaL  The  tn-add  salts  are  obtained  in  the 
preeenoe  of  an  excess  of  add,  and  are  all  colour- 
less, or  nearly  so,  for  the  most  part  having  a  dull 
reddish-brown  tint  (the  mon-add  salts  ale  bcil- 
liantlv  odoured).  All  sorts  of  xosaniline  are 
sduble  in  alcohol,  ether,  glycerine,  and  chloro- 
form, and  in  fiuids  containing  more  than  a  oertoin 
peroentage  of  these  substances.  Some,  e.^.,  the 
mon-aoetete,;or  mono-chloride,  are  soluble  also 
in  water  or  watery  sdution.  Hence  a  stained 
tissue,:plunged  into  water,  loses  a  certain  amount 
of  colour,  and  ia  ultimatdy  left  in  a  most  {unsatis- 
faotorr  condition.  Moreover,  under  the  infiuence 
of  light,  and  in  the  presence  of  organic  matter, 
some  of  the  mon-add  salts  undergo  aaeoompodtion 
by  which  a  needy  odourless  compound  is  formed, 
and  the  preparation  thereby  spoilt.*' 

It  was,  therefore  necessary  to  find  either  a  stable 
mono-badc  salt,  or  to  obtain  a  proper  preservative 
fiuid.  The  latter  condition  ooula  only  be  secured 
1^  employing  a  watery  solution,  as  aU  magenta 
salts  will  dissolve  in  all  the  other  media  commonly 
employed.  The  first  condition  could  be  met  by 
employing  a  moii>add  salt,  insduble  and  un- 
changeable, in  the  preservative  finid.  The  salt  he 
preferred  was  the  mono-tannate— thejpreservative 
a  spedal  syrup.  A  strong  sdution  of  tannic  add 
is  prepared  in  water,  a  little  orystallissd  magenta 
is  dissolved  in  water,  or  Judson's  dye,  diluted,  is 
placed  into  a  separate  vessd  and  the  tannic  add 
added,  drop  by  drop,  shaking  the  test-tube  from 
side  to  dde  after  adding  each  drop,  and  taking 
care  not  to  predpitate  the  magenta  completely. 
The  predpitate  is  allowed  to  settle,  the  fiuid 
poured  off,  and  the  predpitate  washed  by 
deoantation  several  times  with  cold  water. 
It  is  finally  allowed  to  partially  dry,  a  drop  of 
acetic  add  added,  and  then  alcohol  drop  by  uop 
till  it  dissolves.  The  solution  is  pink,  and  stains 
very  rapidly  and  qoickljr.  The  stained  prepara- 
tions are  mounted  in  a  fluid  composed  of  a  strong 

•  Quarttrlff  Journal  Micro.  Scittue,  1874, 


sugar-syrup,  to  which  is  added  whilst  it  is  hot,  3 
to  4  per  cent,  of  either  sodium  chloride  or  caldum 
chloride.  As  soon  as  the  preparation  is  stained, 
it  is  washed  with  water,  which  sets  the  stain  at 


When  using  aniline  dyes,  chiefly  magenta,  some, 
what  extendvdy  some  d^t  or  nme  years  smoe,  in 
connection  with.the  examination  of  stem*8farueture, 
I  was  much  troubled  with  the  readineu  with  which 
the  dye  was  removed  from  portions  of  the  struoture 
if  it  was  necessary  to  mount  the  spedoMn  in 
in  dther  glycerine  or  spirit-and- water,  or  balsam 
dilutsd  with  chloroform,  and  heated  whilst  the 
specimen  was  immersed  in  the  medium.  To  some 
extent  I  removed  the  inconvenience  by  passing 
the  seotion  into  oil  of  doves  or  anise,  immMiatdy 
after  its  removal  from  the  staining  liquid.  The 
essential  oil,  to  a  great  extent,  sets  the  stain,  and 
prevents  its  bdng  dissdved  out  with  the  mounting 
medium ;  but  I  have  not  fbund  that  this  process 
at  all  lessens  the  liability  of  the  preparation  to  fade 
on  exposure  to  light.  As,  however,  the  workup 
biobgist  preserves  a  very  small  proportion  of  his 

Sroparations,  the  value  of  magenta  as  a  staining- 
uid  ia  only  slightly  lessened  by  its  liability  to 
fade. 

The  reaction  of  magenta  on  protoplasm  is  very 
similar  to  that  of  oarnrine— the  nucleus  and  the 
nudeoli  are  stained  more  deeply  than  the  other 
portion  of  the  protoplasm ;  but  it  does  not.  within 
my  experience,  differentiate  different  portions  of 
the  protoplasm  so  sharply  as  carmine. 

Magenta  ia  very  useful  in  the  examination  of 
stem-structures,  as  a  very  short  immersion  in  the 
dilute  dye  sufllcee  to  deeply  stain  all  the  wood 
wedges  and  woody  flbres;  whilst  the  thinner 
parenchymatous  tissues  stain  so  slightly,  that  a 
momentary  washing  will  remove  the  colour. 

Aniline  Blue  and  Violel,—TheB9  are  useful  in 
much  the  same  way  as  magenta,  and  will  be  found 
valuable  in  the  examination  of  i>acteria  and  other 
low  forms  .of  vegetal  Ufe,  as  they  are  made  mudi 
more  conspicuous  by  its  dd,  and  are  more  easily 
preserved  as  permanent  objects.  Magenta  and 
aniline  blue,  or  aniline  green,  are  useful  for  the 
purpose  of  double  staining  sections  of  steins  and 
preparations  of  leaves;  but  to  this  I  will  refer 

Biemarek  Broton.—Tkda  reagent,  although  used 
by  various  miorosoopists  for  some  years,  has  only 
recenUv  come  into  general  notice. 

L.  r,  Henneguy*  having  treated  Paramedum 
aurelia  with  an  aqueous  solution  of  amline  brown, 
was  surprised  to  see  them  assume  a  rather  intense 

Sdlow-brown  colour,  and  move  rapidly  about  in  the 
uid.  The  colour  first  appeared  m  the  vacuoles  of 
the  protoplasm,  and  then  it  invaded  the  proto- 
plasm itself.  The  nudeus  generally  remains 
cdourlsss,  and  thus  becomes  mere  viable  than  in 
the  noroud  state.  Infusoria  thus  coloured  were  kept 
for  neariv  fifteen  days.  All  infusoria  mav  be  stained 
with  anuine  brown,  but  no  other  aniline  colours 
employed  by  the  author  eihibited  the  same  pro- 
property.  They  only  stained  the  infusoria  after 
desih,  and  some  of  them  are,  in  fact,  poisonous. 

Seeds  of  cress  were  sown  on  cotton  soaked  with  a 
oonoentrated  sdution  of  the  Bismarck  brown  and 
they  sprouted.  The  jroung  plants  were  strongly 
stamed  brown,  but  on  crushing  the  tissues  snd 
examining  them  nnder  the  microscope,  it  was  as- 
certained that  the  protoplasm  of  the  cells  was  very 
feebly  odoured.  The  vessels,  on  the  contrary, 
showed  a  verr  deep  brown  staining  up  to  the  ter- 
mination in  the  leaves.  The  mycdinm  of  a  mould 
which  had  been  developed  in  a  sdution  of  Bismarck 
brown  was  clearly  stained  after  having  been 
washed  in  water,  whilst  it  is  known  that  the 
myodhun  whidi  forms  in  coloured  solutions,  such 
as  pioro-oannine,  hssmatoxylin,  &o.,  remains  per- 
fecily  oolourlesB.  The  author  condudes  that  Bis- 
marok  brown  poaesses  the  property  of  colouztng 
living  protoplasm  both  in  animab  and  plants. 

I  nave  endeavoured  to  confirm  the  author's 
statement  on  the  latter  point,  but  have  not  been 
able  to  come  to  any  otfa«r  condusion  than  that 
Bismarck  brown  is  not  so  toxic  as  other  aniline 
dyea.  If  used  in  very  strong  solution,  infusoria 
r^idly  die  when  immersed  in  it.  When  used 
dilute  they  live  for  some  time;  but  the  examination 
of  tham  with  high  powers  has  satisfied  me  that  the 
only  portions  stained  are  the  formed  materials, 
notably  the  exterior  of  the  organisms.  The  author 
dted  above  satisfied  himself  that  theprotoplasm  was 
stained  in  Paramecium  by  eruddng  the  creature, 
andcausiiig  the  protodasm  to  extrude,  when  it  was 
seen  to  be  stained.  If  this  operation  were  per- 
formed whilst  the  creature  was  swimming  in  the 
staining  fiuid,  it  is  possible  that  the  staining  of  the 
extruded  protoplasm  was  purely  post-mortemi 
Experiments  performed  by  myself  on  Parameda 
removed  from  the  staining  fiuid  into  dear  water 
gave  a  purdy  negative  resdt.  I  was  not  able  to 
see  any  unformed  unstained,  protiqtlasm.  Cydosis 
will  proceed  in  Yallisneria  long  after  its  immerdon 
in  thestaining  fiuid ;  but  the  circulating  oell-sap  does 
not  become  stained  so  long  as  its  gyration  con- 
tinues.   The  nucleated  mass  of  protoplasm  floating 
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in  ft  dMt  Imiiuotlj  ttiiiiy  m  alio  do  th«  oCher 


>  of  tb«  O0U,  but  th*  pwaly  Ufiiig^.#,, 
BflftliTf  garaiaal  mttUr— does  not  tUiu,  with  the 


I  of  tko  anoltiit  (if  it  A#  unfonnad  pto- 
toplMB).    DahlU,  Aod  B  B  B  B  Tiolet,  are  Mid  by 
IL.  CiftM  to  liAVoaiimilar  MlMtito  ttdaing  •ffeet 
^  Malio  ^yaaiB  or  dranoliA  bloo ;  the 


bowofttE^  mot  ftiinliig  tiia  xwolaoa  duing 
Mt,  althoo^  tbo  iafoiorian  coalttiknm  to  live  in 
tb0  dyo,  and  is  italoed  bj  it. 
Mr.V.  M.  ^ 


tbe  use  of 
^  for  ttaialaglfllezTatMlfy  good  pNptm- 
tioM  of  wiiieh  uo  notorioiulf  diftoiut  to  prooort. 
As  »  pnlisifaiaiy  stsp,  ths  prepamtfOMs  am  pUoed 
is  aloobol  lor  a  wedk  to  eosgiUJito  IkB  UUk,  and 
ttftsr  stalniag  avo  wasbsd  in  spirit.  I  h^r^  mod 
lodson's  bins  dy  smenfuflf  for  tfaofamspttrpose* 
HattooiA  sod  n^>hthalin  are  reoommended  ty  the 
SBSMantbor  for  etaimng  eeB  oontents. 

Hmx  KiggL  OSes  indol  as  a  reagent  for  Ggnifled 
stiuetiuei  as  folloin :— Fore  indoi  it  dissoited  in 
warm  water.  The  saetion  is  moistoied  with  this 
tolntlon  and  eorered  with  a  eorer-glaas.  The 
indoi  is  then  remored  with  blotting-paper,  and  a 
drop  of  dilate  snlphorie  add  (one  to  four)  mn  in. 
The  Hgnifled  cell- walls  takeabeaatifiilcheExy-red, 
and  the  sdereBcfajotttoas  eells  etea  a  purple  colour, 
wbidi  is  retained  by  the  pceparation  for  some 
tfane. 

Fassiog  oter  the  nse  of  otiisr  inDine  dyse  than 
ttoae  ttsned^  most  of  wtneh  act  in  a  similar 
saoner  to  fliOMr  magenta  or  aniline  bloe,  I  will 
refer  amoment  to  methods  of  doaUe  staining. 

The  praeties  of  double  staining  has  become  vezy 
common,  and  is  much  more  uvonrably  looked 
u>oo  l^mieroseopists generally  than  appearedtobe 
the  case  when,  some  twelve  or  fourteen  yean 
siaee,  I  submitted  one  of  my  earliest  double  stains 
to  some  enttosiastlc  mierosoopists,  and  met  ifith 
the  compliment  that  they  were  pretty  things  for 
ddldien  to  look  at  Itr&d  to  setafoahionthen, 
and  feel  very  much  ^Bsposed  now  to  try  and  set  it 
the  other  way,  for  I  very  mudi  fear  that  the  very 
beautiful  ^eoiiBiens  of  double  staining  turned  out 
by  such  masteiB  of  the  art  as  Mir.  Vance  Smith  and 
others,  will  turn  many  a  budding  microscopist  into 
the  ways  of  pleasure  lather  than  of  woA,  Far 
cbas  purposes,  where  it  is  desirable  to  demonstrato 
the  sareral  groups  of  tissues  of  which  a  stem  is 
composed  as  clearly  aod  sharply  as  passible,  these 
methods  of  double  and  treble  staining  are  useful, 
perhaps ;  but  beyond  that  I  am  not  prepared  to 
go.  I  m^  add  that  it  is  at  leastseren  yean  sinoe 
I  prepared  a  double  stained  object,  except  for 
temporary  purposes,  so  that  I  may  possibly  in  this, 
as  in  other  thiiigs,  be  eonndered  behind  the  age. 

My  eadiest  douUe  stains  were  made  with 
ma^ianto  and  Judson's  blue.  The  seotioas  were 
staued  irat  in  the  magenta,  waabed  and  trans- 
toned  tothe  blue,  slightly  washed  and  monntadin 
balsam  after  passing  through  oU  of  cloves  or  anve. 
They  were  fairty  suocesrful  aod  reasonably  per- 
matttt.  A  better  aetiiod  is  that  whidi  was 
published  m  the  Amincm  M.  Micro.  Journal, 
to  UaOi  It  is  as  toltows:— A  ftwo<«rai^ 
■eatcal  sohitioo'  of  eoMn  is  used,  and  in  this 
the  prepared  seotioBS  are  preeorved  until  the 
operator  is  ready  to  nse  tham.  Thn-  keep  per- 
feetly  weU  in  tfaiaaolutton,  and  are  always  ready 
to  uBd«o  the  final  pcoceaa,  whioh  requires  b5^ 
v«y  short  tone  before  thsiy  can  be  placed  felly 
itoasbed  under  the  eovenag^glaso.  After  taknuf 
ttemfaomthe  eosto  adntien,  th^  should  be  passed 
^oa^95per  oeaL  aloohol,  merehr  to  wSbci 
tte  snpsrfluous  colour^  and  then  piaeed  in  haU- 
nin  aototmn  of  Niehoboa's  blue  made  nentrat 
Shetimeraquiradinthebhieaolntion  variee  with 
diflsrenttMRies,  and  in  the  nice  adjustment  of  the 
time  lies  the  whole  eueoeis  of  the  operation. 
Three  or  fo«r  seetaoos  of  each  kind  are  generallv 
apoattodet«mfaiin«the  exact  time  required.  A 
seetum  is  taken  from  the  eosin,  holdiair  it 
lig^  in  a  pairof  toroeps,  xtosed  offlSd&  to 
aIoshol,andUienimmeBedinthe  Une sSUto the 
5f5^«*fl«*«S«be  counted  withmoderato 
basts.  Then  qnioidy  plaoe  to  the  clean  aleohoL 
and  brush  lightly  with  a  oaaaelVhairbrdh.  This 
immeraionm  dean  aleeholeesmstooheok  the  aetien 
ofifceblnetnstantlf.  It  ahould  then  be  exa^ned 
anderalin.  objaofive,  to  determine  whether  the 
exact  pemt  where  toe  blue  and  rM  reaiam  disttoot 
*2**J!?ii*^?*  ^.?^  bhie  has  not  occupied 
aB  toe  ootter  osUs,  another  eeetom  ehould  bettSoi, 
and  put  through  toe  same  proosss,  oounttogtwdv;? 
nndsoon^unta  the  proper  point  is  seaSied ; or, 
on  the  other  hand,  deoreseing  theoountiftheblti^ 
hae  im  ptoged  upon  the  red  m  the  more  deve 
T5^  ™?««  him  detarmtoed  the  count  for  the 
salmons  ol  that  partomlar  materiaL  the  remainder 
of  the  eectiooa  are  paassd  through  toe  bhie  toto  the 
alojjiol,  njersly  counting  oir  the  immersion  of  each 
f**fe',  Then  plaoa^  sections  for  alew  momeoU 
to  absolute  ali^  iHiiA  itMBS  to  fix  the  ealourn, 
to«  through  ofl  of  cloves  into  bonsole,  and  maunt 
to  dammar  and  baimole.  U  is  sometimes  advisable, 
vi^venrdeUeato  tunes,  to  merely  rinse  off  toe 
**^!"^.l!f-5"*;  ^»w^  audflxtheeolounat 
^voeto  abaolato  aleohdr  but  every  operator wiU 


learn  the  ndnor  details  for  himsall  to  the 
lation. 

In  order  to  secure  itoe  spedmens  of  double- 
statoed  herbaceous  stems,  or  any  preparation  sHiich 
contains  chlorophyll,  or  other  cotonrtog  matter, 
a  prelimtoary  bleaching  prooem  is  bsssbHsI. 
Aloohol  will  remove  chtorophyll,  bat  not  very 
perfectly,  and  is  apt  to  make  the  specimens  very 
brittle.  Solution  of  chlorinated  lime  deodoun 
rapidly,  but,  unfortunately,  also  acts  uposi  the 
tfssnes,  and  if  toey  are  delloato,  rapidly  deetreys 
Labarvagues  solution  of  chloriiiated  eoda, 
by  deeompostog  ehlorinated  Mom  wito 
sodium  carbonate,  nas  been  used,  but  is  apt  to  torm 
a  seuia.  which  attaobee  itself  to  the  o>jeet,  and  is 
toen  difKcult  of  removaL  I  have  need  free 
ehlortoe  for  bleaohtog  purposes,  peering  the 
gas  toto  the  water  to  whiob  toe  esetaona 
are  Immareed,  or  pr^ariag  an  aqueoos  eQlU' 
tion  of  chlorine  beforehand,  and  placing  toe  sections 
to  small  bottlas  of  the  sototioo,  shakin| 
gently  to  and  fro  till  decdiourad ;  but  this 
tion,  unless  performed  out  of  doom  or  to  a^imnefy 
opemng,  is  apt  to  lead  to  premature  sore  throato 
and  eyee,  and  to  any  case  must  be  done  wito  care. 
Perhaps  tne  safest  method  of  using  chlorine  for 
this  purpose  is  to  place  toe  sections  to  a  bottto  of 
water,  cork  wito  a  perforated  eoric,throoa|h  which 
a  glass  tobe  leadini?  to  the  bottom  of  the  water 
has  been  passed.  The  glass  tube  should  be  XT- 
shaped,  the  spare  leg  paadng  throng  the  cork  of  a 
second  bottle  an  toch  or  so ;  m  the  second  bottle 
place  a  little  chlorinated  lime  and  watery  adding  a 
little  sulphuric  add.  The  chlorine,  as  givsn  off 
from  the  Ume,  will  bubble  through  the  water, 
diargiafflt  with  the  gas  and  deoolouring  the  sec- 
"*  When  the  gas  hi  " 


gas  has  ceased  to  be  given  off, 
take  the  bottles  containing  toe  seetiona,  code  it 
tightly,  diake  gently,  and  remove  toe  eactions.  If 
the  water  retttbs  much  dilorine,  cork  tbe  bottle 
aod  retato  it  fur  future  use.  Ptooa  the  apparatus 
out  of  doom  during  tbe  entire  course  of  the  eaqnri- 
meni. 

Instead  of  ddorinated  lime,  chlorato  of  potash, 
and  strong  sulphuric  add  may  preferably  be  used ; 
but  to  that  case  place  a  safety  tobe  through  the 
cork  of  the  vesad  containing  toe  ehemieals. 

I  have  now  brought  before  you  very  hurriedly 
a  few  rambling  notes  on  staining  fluids,  and  li^e 
such  a  diseusdon  may  follow  as  shall  result  to  the 
tooreaae  of  our  knoenedge  all  roimd,  and  oonduce 
more  to  toe  toterest  of  the  meeting  than  this  paper 
can  poBsiblv  have  done. 


0" 


cos-uvEB  on. 

F  modem  medicaments,  toere  are  few  which 
_'  have  been  BO  greatly  improved,  withm  recent 
years,  as  oils  to  general,  and  cod-liver  oil  to 
particular.  Some  ofthese  products,  as  now  supplied 
m  druggists*  shops,  are  so  different  from  what 
were  furnished  under  the  same  name,  say  20  yean 
ago,  that  one  naturally  asks  whetoer  toey  contato 
the  same  medidnal  principles,  or  to  what  extent 
the  propwtions  of  these  have  been  altered,  if  such 
a  dumge  has  occurred.  The  courseof  tois  progress 
toremettoood-liveroilhas  bean  recently  traced 
by  M.  Oaries,  to  a  paper  to  a  Bordeaux  medical 
sodety,  reported  to  the  Journal  do  Fharmaeii. 

There  is  a  palpable  difference  between  toe  old 
cod-liver  oU  and  toe  new,  aa  regards  smdl  and 
taste.  Eormerly  toe  raw  material  consisted  of 
Kvsrs  which  were  always  more  or  leaa  corrupt,  and 
mixed  wito  blood  and  debris  of  viscera,  and  tosown 
pell  mdl  toto  aa  old  ton,  putrid  fermentation  bdng 
trusted  to  bring  out  toe  fatty  matters.  Thisprocen 
was  found,  however,  to  yield  too  UtUe,  and  the 
production  was  accordingly  stimulated  by  heating 
toe  putrid  reaidue  at  an  open  fire.  The  stronger 
the  lira,  toe  more  abundant  waa  toe  oU,  but  toe 
darker,  too,  was  ite  colour,  and  the  greater  ite 
acridity,  so  toat  it  only  found  favour  wito 
stomachs  **  the  meet  courageous  and  experienced.'* 

Tot  when  patients  took  this  «  brew,'M:he  eystem 
was  generaUy  benefited,  and  it  required  no  great 
prophet  to  predict  for  toe  medicament  a  rapid 
sueoen,  when  it  should  be  properly  prepared,  aud 
freed  from  all  toat  made  it  disagreeable  to  toe 
senses.  Various  attempts  at  this  kSter  object  were 
made.  To  decdve  toe  somU,  recourse  was  had  to 
aromatic  substances,  oil  of  mint,  bitter  almonds, 
dnnamon,  &e.  Bat  patients  did  not  favour  toeke 
contrivances,  and  they  iusttoctively  reverted  to  toe 
natural  oils,  always  preferring  toose  that  were  lees 
odorous  and  less  coloured.  The  directions  for  im- 
provement were  thus  indicated. 

At  one  time  toe  idea  was  entertamed  of  treating 
toeee  crude  oils  wito  potash  for  their  acridity  aud 
addity,  and  vrito  bone-black  for  thdr  smell  and 
colour.  Bat  it  was  soon  percdved  that  toe  action 
of  these  agento  was  too  violent :  toe  oil  lost  part  of 
its  medicinal  qualities,  toe  acridity  persisted,  and 
toe  predispodtiou  to  randdity  was  increased  by  toe 
chemical  treatme&t 

It  was  soon  undentood  that  instead  of  seektog 
to  destroy  toe  colour  of  the  brown  oils,  ft 
would  be  better  to  prevent  that  odour  formtog, 


•ad  since  the  oil  onhr  tornad  bov&Oioiiit 
pntrefaetion  or  fire,  the  ponthilUj  of  ium, 
moot  to  this  respect  eras  considecd. 

The  livers,  deprived  of  blood  and  TiMml^bu, 
were  treated  aoon  after  removal  bm,  i^mul 
and  if  heat  was  used  to  fadUtatethssinndl^ 
oily  eubstancea  from  the  liver  ceUi,  ihaimBiu 
carefully  regulated  by  means  d  itoa  m  fte 
water  bath.  TheappsAtus  waioompfafalftaBi- 
foaned  ;  the  old  wooden  ton,  whose  poaiglHii 
an  mvidaUa  ludtog  plaoe  to  gersudwtqdity 
and  randdity,  and  defied  all  ^ood  danac  vu 
replaced  by  metallic  veasels  tmnedorsnaiAid, 
or  by  claaa  recdvers. 

Produeen  and  oonsnmns  alib  pmfitod;  ft» 
manufaoturer  found  his  deUverieestsadibioanaii, 
and  tbe  patient  at  lengto  possessed  aa  oil  BotliaUe 
to  atteration,  pleadag  to  toe  eye,  andaotdiiiiaBe* 
abte  to  the  tasto  and  smelL 

Bnt  have  these  modem  oils,  M.  Gvhi  ub,all 
the  medidnal  qualities  of  the  barbanaiodfiiil 
oils? 

The  enpeciority  of  toe  modacn  oQiis  ngsrii 
facility  to  taking,  is  important;  auddtasuuhr 
medicamcnia,  it  will  to  general  belood^tbt 
which  causes  less  apprehension  will  lumlte  md. 
certato  and  disttoot  toerapeutio  effed. 

The  enperior  digsHibihty  of  these  maianoQt 
seems  alee  to  be  estaUished.  Let  saycas  Uki 
every  day  alteniatdy  a  apoonfol  of  diffsaitkbds 
ol  OU,  proceadiog  from  toe  clearest  to  thsbtovittft 
or  oonversdy,  and  he  will  find  that  the  snoUldoiii 
are  more  numerous,  prolonged  and  disagraeiiUA, 
the  more  ooloured  tne  oil;  whereas  viib  the 
dearest  oils,  toeae  aymptoms  of  diffiodt  digsitioiL 
are  very  rare  or  wholly  abaoit.  Ths  Uxitin 
action  on  the  intestines  is  manifested  in  thawoft 


Laatly,  as  regards  atsimilabilUiff  the  toQovi&g 
experiment  is  ustruetive : — ^Take  60  gtaoimcs  of 
each  of  tooee  oils,  add  $  grammes  of  a  swest-biud 
maoemtion,  and  agitato;  it  will  H»pmr  thftt&e 
emulsion  is  more  rapid,  complete,  and  pernatASt, 
toe  dearer  toe  oiL  A  regfUar  series  may  be  thi^ 
obt^ned  from  the  dearest  to  the  most  ooloufri 
oils. 

This  phenomenon. of  cobration  is  alsodirectir 
related  to  anotoer  character  whidi  ii  moit  varubls 
to  cod-liver  oil— viz.,  aeidittft  which,  perhipi,bs 
hardly  reodved  toe  attention  it  deserves. 

The  addity,  to  fact,  increases  proportioasllyts 
thetotendtyoftoeooloratioa.  TbUconnder^ 
of  itself,  is  a  wdghty  one  m  favour  of  the^ 
oils.  Everyone  knows  toat  toe  oils  and  D^ 
of  our  tables  suit  the  generality  of  stoma<^  wte 
they  arenentraL  but  become  indlgestiWowheatW 
are  acrid  or  acid.  The  same  wito  medjcujajti 
castor  oil,  ^.,  is  a  purgative  always  tdentea^  ^ 
it  be  neutral,  through  expression  from  the  swdsb 
toe  odd  Btote,  whereaa  it  often  causes  vomi^J 
it  have  acquired  acridity  aud  addity,  throtjgl 
pressure  combined  wito  heat.  1 

To  measure  the  degree  of  addity  of  cod-li^ 
oils,  toe  author  proceeded  by  two  metho^ 
addisMtry  and  sapooifioation.  In  *he  fojaw,^ 
grammes  of  oil  were  put  m  a  matraw  of  2qO(aM 
centimetres  cupadty ;  lOOcc  of  reotifledsdnt  va 
added,  and  20  drops  of  aendtiaed  tincture  ol  lita^ 
Through  agitotion,  the  fatty  acids  p«Mad  ffOQ  tt 
oU  toto  the  aloohoL  and  ooloured  toe  htoiffl  nd 
Wito  a  dilute  solution  of  caaatic  aoda,  ths  Uto^ 
is  rendered  blue  again,  and  when,  after  knj 
agitation,  the  colour  changes  no  more,  oae  ras^ 
on  toe  measuring-glass  the  qii^atity  of  alWffl 
Uquor  which  is  proportional  to  the  addity  of  » 
oU.  In  tiiisway  the  aridity  of  ood-Hver  <m1  ctl 
oulated  to  acetic  add  (toe  force  of  J^^l 
well  known  to  vinegar),  varied  from  OH)l  toi 5 
per  cent. ;  the  lower  extreme  repreeentiag  a  wtui 
oil,  and  the  higher  a  current  type  of  bro^P**":  , 

Saponification  gives  a  dmilar  daasificatom ;  W 
stiU  better,  it  brings  quickly  into  relief  the  vanoo 
generalpropartieaof  cod-UveroilB.  PlaoemaaafflM 
of  paralldparedam  pote  160  gmmmaa^^wahP 
theoilato  be  examined :  poor  carefully  mto  jw 
60  grammae  of  a  aolotton  of  oaustio  pow« 
B,  then  work  the  mixture  simnltanaomly  a 
aU  toe  pota.  If  yon  then  compare,  joe  ^ 
obaerve  that  wito  toe  brown  dU  there  is  aaiiHi^ 
dtate  Uberation  of  heat,  aocompanied  hyA«WJ» 
amell,  and  that  the  whole  adidifiee  m  lessftlg  ^ 
minutea:  whereaa  wito  toe  pure  wtoteobtt^ 
mixture  remains  liquid  five  houes,  notwxtwssflw 
frequent  agitotion,  and  that  it  only  *»▼*•**■ 
odour.  Wito  oils  of  totermediato  hae,  Iha  •»« 
^lenomena  oQcur  wito  Tariable  totooR^,  ^ 
yidd  a  carve  whidi  ascends  regularly  from  w 
pure  white  oil  to  the  extreme  brown. 

M.  Oaries  has  further  a  word  to  say  on J^' 
chemical  proportiba  of  minard  elements  in  cod 
UveroiL  There  are  two  of  toem  which  are  gtae 
rally  brought  mto  promioeoce— vis.,  iodise  aD< 
phosphorus.  lodtoe  has  been  found  bf  «*^ 
chemiste  to  cod-Uver  oUs  of  all  hues,  while  Delaftr 
and  Girardin  have  not  obaervad  a  traas  of  it  n 
oiU  of  cod  fished  to  spring.  In  «««r  «»^.»f  1 
is  littie  agreement  aa  to  the  jiroportloni  of  thu 
metaUdd,  though  it  is  a  tradition  that  brown  0*1 
contato  more  oTit  than  f^ite.  Oiseieeiooof  th< 
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dJMUfMmtnt  («Moxdiae  to  IL  Otrlat)  ii,  th*t  the 
poteih  oMd  ia  aaponiaoatiDii  of  th«  oik  is  oitan 
Boi  aiiiniift  tcom  trmoM  of  iodine;  secondly,  the 
dSkktmdf  eaalvsed  weie  aot  Alw»ysof  an  abao* 
faite'liffl|nditji  ena  iodine  is  more  abundant  in  the 
dipMits  than  in  the  filtered  oiL 

In  tit  oesee,  it  appears,  that  when  the  oil  is 
ttiiiiiBit  end  well  flltned,  and  the  potash  used  is 
pora^  theproportion  of  iodine  is  extremely  small 
(flMsmred  hy  tenths  of  a  milligramme  per  oent.) ; 
hows  it  is  rssh  to  attribote  to  it  a  really  tWapentic 


As'liae  uhoertsinty  holds  with  regard  to  the 
jramoe  and  proportions  of  phosphorus ;  but  it 
•pptsis  to  the  author  Ulogioal  to  attribute  any 
madWnsl  action  to  this  substance,  since  it  enBts  in 
ths  oflin  the  state  of  oalcareous  paosidkate,  and  its 
pr^ortloiiB  never  exceed  a  few  cenMwnmef  per 

Ihiongh  modifications  of  old  methods  of  eztrao- 
iion,  the  MrbarotLS  oils  of  the  past  haye  giTen  place 
to  Nproyed  ones,  of  little  colour,  limpid,  hanng  a 
ntfi  end  taste  by  no  means  disagreeable,  and 
njthig  stomachs  which  willingly  accept  sardines, 
isdiOTy,  &0. 

Of  these  Tarious  oils,  the  modem  natural  white 
•set  must  be  eyery  way  preferred  to  the  empyreu< 
ntfio  brown. 

Etoi  apart  from  physical  and  senae-affecting 
iroperties,  pure  golden -green  oils  must  be  con- 
sidered the  oest,  because  they  are  lighter  for  the 
itomsoh,  their  addity  is  hardly  sensible,  and  they 
are  without  acridity. 

All  Tsrieties  of  the  oQ  contain  such  infinitesimal 
qasntities  of  iodine,  doubtful  traces  of  bromine, 
lod  imaU  quantities  of  combined  phosphorus, 
tut  one  cannot  recognise  in  any  of  these  elements 
th«  cause  of  the  tonic,  reconstituting  action  of  ood- 
ttreroil. 

The  active  principle  seems  to  reside  almost 
▼holly  in  the  particular  fatty  substance  itself, 
▼faich  is  found  unaltered  in  pure  oils. 

Lsstly,  these  pure  modem  oils  are  a  product 
OMcntiaUy  assimilable,  and  their  association  with 
toy  other  medicament  can  only  injure  their  toler^ 
tttlity  and  therapeutic  acticm. 


IR.  MOT'S  LECTURE  OH  VLYISQ* 

fPHE  lecturer  commonoed  by  remarking  that  it 
J  is  now  99  vears  since  the  invention  of  bal- 
ms, and  that  there  has  been  scaroely  any  prac- 
lini  improvement  made  in  balloons  during  that 
ttns.  Mr.  Gozwell's  plan  of  converting  the  balloon 
fcto  a  parachute  for  the  purpose  of  efMoting  asafe 
md  rapid  descent,  the  mvention  of  the  trailing- 
Ape  for  land,  and  drag  for  water,  in  order  to  keep 
m  altitude  constant,  being  the  only  inventions 
Voith  mentioning.  He  suggested  that  the  weight 
rf  the  net  might  be  utilised  and  the  net  dispensed 
lith  by  slightly  adding  to  the  thickness  of  the 
jsterial,  and  providing  loops  to  which  to  attach 
Ibe  ropes  for  the  car,  near  the  neck  of  the  bal- 

BQIl. 

'  Mr.  Hoy  then  spoke  upon  '<  dirigible  balloons," 
tbkbhesaidshouldbecallea  '*  dirigible  aerostats," 
'Od  pointed  out  several  important  improvements 
.'^m  might  be  made  in  this  form  of  vessel, 
,'  Movag  that  there  was  nothing  to  hinder  a  suo- 
Mol  vessel  being  constructed  of  not  less  than 
'  a  tons  liitiog    power,    with   common   coal-gas 

The  lecturer  then  passed  on  to  the  subject  of 
VMbaaical  flight,  and  he  said  he  would  begm  with 
sets. 

lit  It  is  a  fact  that  there  are  no  examples  in 
wtore  of  flyinff  by  displacement. 

2Bd.  Flying  Is  entirely  a  meohanioal  operation. 

3td.  The  area  of  the  plane  is  not  tiie  index  of  its 
sutaiobg  power. 

^.  Some  birds  fly  for  long  intervals,  without 
lAT  exertion  of  meohanioal  force. 
.  lbs  two  first  facts  being  self-evident,  bespoke 
spoa  the  third  and  fourth,  proving  the  third  fact 
hjmuMot  his  pendulum  experiment  with,  first, 
^^id  pltne,  and  secondly,  a  rotating  plane. 

Tbsdisoussion  vras  opened  by  Dr.  Pole,  ir.B.8., 
^  sipiessed  himself  very  much  pleased  with  the 
lUs  iBsaner  in  which  the  subject  had  been  handled, 
«Bd  the  sound  mechanical  views  which  had  been 
«xpte«ed  by  tiie  lecturer. 


1^  production  of  Bessemer  steel  rails  amounted 
Ci&iBg  hut  vear  to  1,023,740  tons,  being  an  in- 
^»  of  283,830  tons,  or  38  per  cent,  on  the  out- 
put of  1880.  Of  these  rails  594,419  tons  were 
Wtsd.  Seventy  per  cent,  of  the  Beesemer 
^  made  in  1881  were  manufactured  into  rails, 
iiuaextotly  the  proportion  which  the  one  bore 
to  the  other  in  1880: 


SCIEIITIPIC  SOCIETIES. 


EOTAL   HICEOSCOPICAL    SOCIETT. 

THS  PBBSIDBinrS  ADDBESS. 

(Concluded  Jrom  p.  191.) 

PeAetrating:  Power  of  01^  eotlFea— Depth  of 
Vlaion. 

rWlHIS  again  is  a  subject  which  has  long  been 
JL  obscure ;  very  various  opinioos  being  held  as 
to  the  true  nature  of  what  has  been  generally 
termed  the  *'  penetrating  power  "  of  an  objective. 
By  some  it  has  been  declared  to  be  a  defect  in  the 
construction  of  the  objective— residual  uncorrected 
spherical  aberration,  in  fact;  and  by  others  as 
necessarily  inconsistent  with  perfect  definition, 
even  with  the  best  methods  of  construction ;  the 
approximately  !  correct  notion  regarding  it  being 
that  it  decreased  as  the  angle  of  aperture  in- 
creased. 
Professor  Abbe,  however,  in  a  very  valuable 

Kper,  placed  the  question  on  the  scientffic  basis  so 
ig  needed,  showmg  that  the  total  depth  of  vision 
in  the  microsoepe,  i.e.  the  solid  space  which  at  one 
focus  of  the  microscope  is  visible  vrith  sufficient 
distinctness,  depends  not  merely  on  the  depth  of 
focus  of  the  objective,  but  is  the  sum  of  that  and 
the  depth  of  accommodati<m  by  the  eye. 

The  depth  of  focus  (other  conditions  remaining 
the  same)  varies  in  inverse  ratio  to  the  magnifying 
power  and  also  to  the  numeroial  aperture  of  the 
objective.  Thus  with  a  iin.  and  (in  of  the  same 
aperture  the  depth  of  focus  of  the  former  would 
be  twice  that  of  the  latter,  or  if  the  powers  are  the 
same  but  the  apertures  are  '50  N.A.  and  1'5Q  N.A., 
it  would  be  as  2  to  *66. 

The  depth  of  accommodation  depends  upon  a 
point  which  was  entirely  new  to  microsoopists  until 
developed  by  Professor  Abbe — viz.^  the  peculiar 
propel^  of  microscopical  amplification,  by  virtue 
of  which  the  linear  amplification  of  the  depth  of  an 
object  is  largely  exaggerated,  being  equal  to  the 
square  of  the  linear  amplification  laterally.  Thus 
an  object  magnified,  according  to  ordinary  parlance. 
100  linear  diameters  (i.e.  in  bread^  is  magnifiea 
10,000  Imiaar  diameters  in  depth.  Now  the  depth 
of  accommodation  varies  in  inverse  ratio  to  this 
depth-amplification,  that  is  inversely  to  the 
square  of  the  magnifying  power,  so  that  whilst 
lar^e  with  the  low  powers,  it  decreases  very 
rapidly  and  disproportionately  as  the  power  is  in- 
creased* 

The  joint  effect,  therefore,  of  the  diminution  in 
the  depth  of  focus  and  depth  of  accommodatioa  is 
that  tne  total  depth  of  microscopical  vision 
diminishes,  not  in  the  same  ratio  as  the  increase  in 
the  magnifying  power,  bat  at  first  in  a  much 
l^reater  ratio.  With  the  low  powers  we  have  oon- 
ftiderable  depth  of  vision,  as  it  is  then  chiefly  in- 
fluenced by  the  large  accommodation-depth.  As 
we  proceed  to  the  medium  powers  (100-300)  the 
accommodation-depth  verv  rapidlv  diminishes,  and 
becomes  equal  to  that  of  the  small  depth  of  focus* 
so  that  the  total  depth  of  vision  is  necessarily  small 
also.  As  the  power  is  further  increased,  the 
accommodation-depth  ceases  to  have  any  influence, 
and  the  depth  of  vision  becomes  principally  depth 
of  focus  omy.  If,  for  instance,  an  amplification  of 
30  times  is  increased  to  300,  the  depth  is  reduced 
not  to  1-10  but  to  onlv  1-50  of  its  original  amount ; 
or  taking  the  depth  of  vision  with  a  power  of  10 
times  to  be  2  mm.,  with  powers  of  30,  100,  300, 
1000,'and  30OO,  it  is  only  '264,  -0273,  -0047,  -00094, 
and  *00026  mm. 

The  formula 

depth  of  vision  =  a  ('^\  +  l*J^\ 

shows  at  once  how  much  the  depth  of  vision  may 
vary  h^  change  in  the  conditions— represented  by 
the  various  factors  in  the  formula— which  make  up 
the  total  effect,  important  among  which,  as  will  be 
seen  from  the  form  of  the  equation,  is  the  refractive 
index  n  of  the  medium  in  which  the  object  is 
mounted. 

2Kicro-8tereoBOoplo  Vision. 

The  determination  of  the  depth  of  vision  (in 
monocular  observation^  naturally  throws  great 
light  also  on  the  conditions  .for  effective  micro- 
stereoscopic  vision.  It  is  obviously  only  when  an 
object  can  be  completely  seen  in  all  three  dimensions 
at  one  adjustment  of  the  focus,  that  a  true  stereo- 
sco^  image  of  it  can  be  obtained.  So  long  as  only 
a  single  layer  of  inappreciable  depth  is  visible 
simultaneously  with  any  distinctness,  no  stereo- 
soopic  apparatus,  however  perfect,  can  bring  into 
view  the  form  of  the  whole  of  the  object. 

Now  with  low  powers  we  have  large  visual  depth, 
so  that  objects  of  considerable  thickness  can  be  seen 
as  sotids.  By  reason,  however,  of  the  rapid  decrease 
of  the  depth  of  vision  to  whion  I  have  referred,  the 
thickness  of  the  objects  which  can  be  seen  in  relief 
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ra^dly  and  disyoporiionately  decreases  as  the 
power  is  inoreasedy  so  thai  only  very  thin,  objecte 
are  suitable  with  even  the  medium  powers,  the 
absolute  depths  in  the  case  of  an  object  ma^^nifled 
aOO  times,  not  amounting  to  a  hundredth  of  a 
millimetre.  With  still  hignsr  powers  the  images 
of  solid  objects  (though  the  decrease  in  depl^  is  no 
longer  so  irregular)  neeessarily  approach  more  and 
more  to  simple  plene  sections,  the  absolute  depth 
vrith  a  povrer  of  1,000  times  amounting  only  to  a 
miaro-milUmetre.  For  medium  and  high  powers, . 
therefore,  the  only  objects  suitable  for  the  stereo- 
scopic binocular  are  those  which  present,  within 
a  small  limit,  a  suJfioiently  dbaraeteziatio  strncture, 
that  is,  which  haare  sufficient  salient  p<Mnts  for 
stereosoonie  effect.  We  am,  however,  increase  the 
depth  of  vision  by  using  narrow  illnminatiag 
pencils,  and  bv  monntinfftheobjeotsinsome  highly 
refractive  subetance.  The  above  eonsideratftms 
also  show  the  impcvtance  of  using  the  lowest  powes 
suflloient  to  recognise  the  object 

Whilst  the  rednotion  in  depth  limits  effectiTe 
stereoseopio  obesrvatian,  Feofessor  Abbe  properly 
points  ont  that  there  is  a  eompeoMting  advantage 
m  ordinary  microscopic  obserwion,  in  that  as  the 
depth  -  persoective  >  oeoomei  more  flattened  the 
images  of  oifferent  planes  stand  out  from  each 
other wi&stiU greater dtetittotness,  80  that  '^wlth 
an  increase  of  amplifloationthe  microscope  acquitet 
more  and  more  the  property  of  an  optical  micro* 
tome,  which  presents  to  the  observer's  eye,  sections 
of  the  object  of  a  flneneas  and  sharpnem  that  no 
instrument  could  produce  by  mechamcal  means.*' 

Another  novel  point  was  the  demonstration  of 
the  very  material  distinction  between  ordinary 
stereoscopic  vision  and  that  with  the  microscope. 
The  perspective  shortening  of  the  lines  and  surfaces 
by  oblique  projection,  which  is  aa  important 
element  of  solid  vision  with  the  naked  eye,  is 
wholly  wantins  in  microscopical  vision,  in  which 
we  have  only  the  other  element,  a  relative  displace- 
ment of  successive  layers  in  the  image.  That  these 
dis|»lacements  are  seen  in  the  microscope,  depends 
entirely  on  the  peculiar  exaggeration  in  the  ampli* 
fication  of  the  dept^  of  an  object  whidi  is  not  found 
in  ordinary  vision. 

The  paper  **0n  the  OonditionB  of  Orthoscopic 
and  Pseudoscopic  Effects  in  the  Binocular  Micros- 
cope" is  also  a  most  useful  contribution  to  the 
theory  of  micro-stereoscopio  vision^  establishing  as 
it  does  the  true  criteria  for  both  classes  of  effects, 
and  at  the  same  time  clearing  up  a  misconception 
that  had  arisen  as  to  the  supposed  necessity  for  the 
rays  from  the  two  halves  of  the  objective  crossing 
in  order  to  get  proper  orthoseopic  effect  If  the 
delineating  pendls  nave  been  refiected  an  even 
numbv  of  times  in  the  same  plane,  the  rays  must 
cross,  but  otherwise  not. 

Kountlxi^lCedia  of  Hlch  BefirAotlve 
Indicea. 

To  utilise  the  full  benefit  of  immersion  objectives, 
it  is  of  course  essential  that  the  object  should  be 
mounted  in  a  medium,  the  refractive  index  of  which 
is  not  less  than  that  of  the  immersion  fluid ;  and 
down  to  a  comparatively  recent  date  Canada  balsam 
was  most  commonly  used  for  this  purpose,  particn- 
lariv  for  diatoms. 

Mr.  Stephenson,  however,  pointed  out  that 
although  by  the  use  of  the  balsam  we  have  attained 
our  object  so  far  as  the  spertuie  is  concerned,  yet 
we  have  done  so  at  the  expense  of  the  visibility  of 
the  resultant  image,  which  has  become  fainter  by 
the  nearer  approximation  to  equality  of  the  refrac- 
tive indices  of  the  diatomaoeous  silex  and  the 
balsam ;  the  visibiHty  of  minute  strubturos  being 
proportional  to  the  difference  between  the  refrae- 
tive  indices  of  the  object  and  the  medium  in  which 
it  IB  mounted.  Insteiad  of  balsam,  therefore,  media 
of  high  refractive  index  should  be  employed ;  thus, 
a|  the  refractive  indices  of  diatomaeeous  sUex  and 
Canada  balsam  are  respectively  1*43  and  1*54,  the 
difference  *1 1  is  the  measure  of  the  visibility  of  a 
diatom  in  balsam.  Using  a  solution  of  phosphorus 
in  bisulphide  of  carbon,  the  refractive  index  of 
which  is  2*10,  the  difference  is  '67,  and  the  visibility 
of  the  diatoms  is  now  more  than  six  times  as  great 
as  it  was  in  the  balsam. 

Continning  his  researches  on  this  subject  end 
endeavouring  to  flnd  the  best  media  with  high  re- 
fractive indices,  he  has  quite  lately  brought  before 
the  So<nety  the  utilitv  of  an  aqueous  fluid  capable 
of  being  given  the  nigh  refractive  index  of  I'M, 
viz.,  a  solution  of  binl<Mide  of  mercury  and  iodide 
of  potassium  in  distilled  water.  This  more 
manageable  and  highly  antiseptic  medium  appears 
likely  to  turn  out  to  be  of  great  use  in  the  observa- 
tion of  many  objects,  as  its  strength  can  be  dfluted 
tUl  the  index  of  water  is  obtsdned.  This  is  of 
advantage  with  such  objects  as  muscular  fibre, 
which  are  themselves  of  high  refractive  power,  so 
that  fluids  of  low  refractive  power  must  be  made 
use  of  to  obtain  the  required  diflteence  for  more 
perfect  visibility.  Hie  same  communication  also 
contains  what  was  much  wanted,  detailed  practical 
directions  for  mounting. 

Anyone  who  has  seen  the  diatoms  and  scales 
mounted  in  phosphorus  by  Mr.  Stephenson's 
method,  and  exhibited  at  eur  meetings  during  the 
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past  and  present  icfldoni,  caimot  fail  to  have  been 
sUrQck  hj  the  great  inoreaae  in  their  visibility  as 
compared  with  those  mounted  in  balsam,  or  to  have 
recognised  the  fact,  that  the  theoretical  considera- 
tion b^  which  their  visiUli^  was  prononnced  to  be 
maoh  increased  was  not  anxonnded. 

In  addition  to  the  increase  in  Tisibility,  there  is 
also  the  fact  that  bj  means  of  snch  monnting 
fluids,  the  capadtj  of  stereoscopic  bfaioculars  with 
the  higher  powers  is  considerably  enhanced .  True 
stereoscopic  effect,  as  we  have  seen,  requires  a 
depth  of  vision  not  less  than  the  thickness  of  the 
object  nnder  observation— a  depth  which,  as 
already  shown,  increases  in  direct  proportion  with 
the  increase  in  the  refractive  index  (n)  of  the 
mounting  fluid.  If  one  object  is  in  air  when  n  « 
1-0,  whilst  another  is  in  a  solution  of  phosphoruii, 
where  n  »  2*1,  the  depth  of  vision  will  be  more 
than  doubled.  Objects,  therefore,  that  by  reason 
of  their  thickness  could  onljr  afford  an  unsatis- 
factory stereoscopic  effect  in  air  may  be  seen  in  f  uU 
relief  when  mounted  in  phosphorus. 

Here,  again,  the  deductions  of  theory  were 
remarkably  voifled  bv  the  recent  exhitution  of 
Surirella  gemma,  nnoer  the  binocular,  with  a 
l-26in.  objective. 

Belattve  Value  of  ObJeotlToa  with  Ziarge 
and  Small  Apertorea.  (**  All  -  Bonnd 
Vision.'*) 

I  now  come  to  a  muchTexed  question,  that  of 
the  relative  value,  practically,  of  objectives  of 
large  and  small  apenures,  in  regard  to  which  a 
great  variety  of  opinions  have  been  promul- 
gated. 

The  oldest  of  these  views  was  that  which  made 
the  preference  between  the  two  kinds  of  objectives 
deptnd  upon  whether  thev  were  to  be  used  for  the 
''ordinary  purposes  of  the  biologist,"  or  for  the 
examination  of  diatoms  or  other  lined  objectf. 
The  objection  to  this  view  is,  that  it  assumes  the 
only  function  of  a  large  aperture  to  be  its  resolving 

S>wer,  a  much  too-restricced  netion,  and  one  whion 
iprives  the  working  biologist  of  a  most  essential 
aid  to  his  observations  upon  structure. 

A  more  modem  view  errs  in  the  opposite 
direction,  and  insists  upon  the  nmversal 
Buperiorilv  of  large  apertures,  so  that  work  done 
with  small  apertures  will  **  have  to  be  done  over 
again." 

There  is  again  a  third  view,  still  more  recently 
put  forward,  which  goes  much  fnrtiier  than  the 
preceding,  and,  according  to  which,  it  is  impossible 
that  wide  apertures  can  give  correct  images.  First 
on  account  of  the  unnatural  '*  all-round  vision" 
which  it  is  extended  is  obtained  with  them,  and 
secondly  by  reason  of  their  supposed  inherent 
defect  in  aefining  power,  in  oonsequence  of  the 
dissimilar  images  presented  by  the  diiler«it  parts  of 
the  enlarged  area  of  the  objective,  with  a  confused 
image  as  the  general  resultant. 

The  want  of  exactness  in  the  first  two  suggestions 
will  sufficiently  appear,  when  we  have  formulated 
the  grounds  upon  whidi  large  apertures  are  shown 
to  be  indispensable  for  all  observations  upon  minute 
•structure  for  which  high  powers  are  necessary ;  but 
it  will  be  desirable  first  to  point  out  the  erroneous 
interpretations  upon  which  the  third  view  (as  to 
aU-round  vision  and  dissimilar  images)  has  been 
bounded,  and  for  this  purpose  it  will  be  necessary 
to  refer  to  the  paper  by  Dr.  Eoyston-Pigott,  F.B.S., 
in  which  the  subject  is  dealt  with.* 

After  reminding  his  readers  that  he  had  shown 
that  spider-lines,  miniatured  down  to  the  fourteenth 
part  of  the  hundred^thousandth  of  an  inch,  were 
distinctly  visible  to  ordinary  good  eyesight  nnder 
proper  microscopical  manipulation  (an  experiment 
whtdi,  I  may  remark  in  passing,  hss  not  a  satis- 
factory foundation),  Dr.  Pigott  says:— ** Under 
these  drcumstanoes  it  was  interesting  to  know 
whether  real  objects  could  be  detected  by  the 
mioroscOTw  in  the  surprising  degree  of  attenuation 
represented  by  the  millionth."  Biinute  partidea 
of  mercury  were  obtained  by  smashing  some  with 
a  watch-spring,  and  they  were  mounted  in  petro- 
leum under  a  thin  cover.  A  vertical  illnnunator 
was  used  to  converge  rays  downwards,  through  ^ 
objective,  upon  the  preparation.  In  a  darkeaed 
room  minute  discs  beoome  visible,  and  upon  some 
of  them  clusters  of  minute  black  points  were  seen 
with  a  power  of  1,000  diameters.  Comparing  them 
with  a  micrometer  spider-line  1-  10,000in.  disSseter, 
some  of  the  points  were  found  to  be  deddedly 
smaller.  Under  1,000  diameters  the  particle  was 
magnified  one  hundred  times  in  Uie  mioromebic 
focus,  and  then  appeared  lese  than  the  spider-line. 
Its  real  diameter  was  therefore  lese  thin.  l-lOOth 
of  l-10,000in.,  or  less  than  the  millionth  of  an  inch, 
and  the  writer  draws  the  conclusion  that  ''real 
objects  of  unsuspected  minuteness  may  be  mioro- 
scapioally  di  pla\ed  as  well  as  minute  miniature 
imsges.'^  To  this  part  of  Dr.  Pigott*s  observations 
it  may  be  pointed  eut  that  it  bus  never  beoi  sup- 
posed, so  far  as  I  am  aware,  that  there  is  any  limit 
of  visibility  in  the  microscope  other  than  that  im- 
posed by  the  sensibility  of  the  observer's  retina, 
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the  correction  of  the  objective,  and  the  illumina- 
tion. The  question  of  a  limit  of  visibility  is  quite 
d*stinct  from  that  of  a  limit  of  separation,  just  as  in 
telescopic  vision  a  single  star  is  always  visible, 
however  small  its  visual  angle,  provided  it  is  suffi- 
ciently bright,  but  a  double-star  requires  a  certain 
minimum  aperture  of  the  objective,  dependent  on 
the  angular  distance  of  both  stars. 

Discussinff  the  variability  of  the  blackness  and 
thickness  of  the  marginal  annulus  of  refracting 
molecules,  as  exemplified  in  a  glass  spherule  'lin. 
diameter,  and  in  the  featherlets  of  theaeath*s-head 
moth  and  plumelets  of  Hipparohus  Janira  with 
objectives  of  20<'  Ang.  Ap.  power  200,  and  140*^ 
Ang.  Ap.  power  800,  he  writes  :— '*  If  then  the 
minute  flbriUs  of  tiie  plume  can  be  clearly 
distinguished  as  closely  packed  black  lines 
at  a  visual  angle  of  20  seconds  with  a  low 
aperture  of  20^,  this  result  is  fatally  opposed 
to  the  popular  idea  that  very  close  lines, 
or  very  minute  lines  or  bodies,  oan  only  be 
distinguished  with  large  angular  aperture. 
These  lines  were  most  sharply  seen,  though  less 
than  l-80,000th  inch  thick."  After  noting  the  dis- 
appearance of  distinctive  shadows  and  consequent 
ODuteration  of  structural  molecules  with  excessive 
angular  aperture,  illustrating  his  meaning  by  the 
structure  of  Podura  scales,  with  different  stops  and 
under  very  varying  conditions,  Dr.  Pigott  states 
that  he  has  come  to  the  conclusion  that  residuary 
aberration  wsm  not  the  only  cause  of  the  obstinate 
obscnration  of  minute  crowded  molecules  in  trans- 
lucent organic  forms,  but  that 

"  Excessive  angular  aperture,  he  found,  atten- 
uated margin  . . .  There  is,  it  may^  be  said,  some- 
thing unnatural  in  the  mode  of  vision  intrinsic  to 
very  high-angled  glasses.  It  is  undoubtedly  true 
that  such  a  glass  presents  an  all-round  vision.  It 
reall^r  conveys  visual  rays  from  a  given  brilliant 
particle,  at  every  inclination  in  azimuth  and  alti- 
tude, and  this  too  at  one  and  the  same  instant.  To 
illustrate  this  position  a  minute  die  may  be  imagined 
the  1-100, 000th  inch  broad.  The  highest  angled 
objective  really  enables  the  observer  to  collect  rays 
emanating  from  four  sides  and  the  top  at  the  same 
instant.  The  human  eye  could  at  most  view  three 
sides  at  once.  Doubtless  the  effect  of  this  angular 
vision  all  round  the  comers,  causes  particles  to 
look  spherical,  when  sufficiently  minute,  even  if 
cubical." 

Now  it  is  necessary  to  say  plainly  that  this  view 
is  founded  upon  a  fundamental  error,  **  belonging," 
to  use  Professor  Abbe*s  words,  <*  to  the  veneraole 
relics  of  the  past  naive  period  of  microscopical 
science,  which  was  characterised  by  an  unshaken 
conviction  in  the  validity  of  the  hypothesis  that 
microscopical  vision  is  in  all  essential  respects  the 
same  thing  as  ordinary  vision."  The  "  all-round 
vision,"  by  virtue  of  which  we  are  supposed,  when 
looking  at  a  minute  cube,  to  see  at  the  same  time 
the  top  and  all  the  sides  (with  the  result  of  round- 
ing off  the  comers  and  angles !},  does  not  really 
exist,  as  oan  be  shown  by  the  application  of  the 
simplest  laws  of  geometrical  image  formation.  The 
different  obliquities  of  the  rays  in  an  objective  of 
wide  aperture  cannot  give  nse  to  any  aU-round 
vision,  for  in  the  microscope  there  is  no  difference 
of  perspective  attendant  ui;>on  oblique  vision  as 
with  the  naked  eye.  The  difference  of  projection 
of  successive  layers  which  exists  is  ineffective, 
except  in  the  case  of  binocular  vision.  This  absence 
of  perspective  may  be  readily  established  by 
examining  an  object  alternately  by  an  axial  and 
an  oblique  ray ;  it  will  be  found  that  there  is  no 
shortening  of  the  lines  in  the  Utter  case,  and  no 
capacity  m  the  microscope,  therefore,  for  "all- 
round  vision."  Indeed,  if  this  theory  were  correct, 
microscopical  vision,  even  of  plane  objects  ana 
with  very  moderate  apertures,  would  be  entirely 
destroyed. 

Equally  mistaken  is  the  second  branch  of  the 
view  which  I  am  considering— viz.,  that  a  wide 
apwture  must,  in  the  nature  of  things,  impair  de- 
finition on  account  of  the  increase  thereby  produced 
in  the  dissimilar  images  received  through  the 
several  parts  of  the  objective.  In  support  of  this 
view,  illustrations  drawn  from  stereoscopic  vision 
are  sdduoed,  which  admittedljdoes  depend  upon  the 
dissimilar  images  formed  by  tne  right  and  left-hand 
halves  of  the  objective ;  out,  as  Professor  Abbe 
has  shown,  the  dissimilarity  of  images  presented 
by  an  objeiotive  of  vride  aperture  is  a  dissimilarity 
in  the  projection  of  successive  layers  only,  and  this 
is  not  effective  unices  We  produce  these  images  by 
different  portions  of  the  aperture  separately  and 
conduct  them  to  different  eyes,  as  in  binocular 
microscopes.  The  sole  effect  of  the  wider  aperture 
when  the  images  are  not  so  separated,  is  a  reduc- 
tion in  Uie  depth  of  vision—to  confine  us  to  the 
vision  of  thinner  objects,  not  to  impair  the  defini- 
tion of  what  is  seen  when  the  objects  are  within  the 
ranse  of  penetration. 

If  we  pass  to  practical  experience,  we  shall  find 
that  the  principles  which  theory  establishes  are 
amply  confirmed.  All  who  have  worked  with  wide- 
smgled  objectives  cannot  fail  to  have  recognised  the 
great  fact  of  modem  practical  optics,  the  perfection 
of  definition  obtained  with  such  glasses— a  fact 
which  has  been  verified  by  such  authorities  as  Mr. 


DalliDger,  who,  so  long  ago  as  1878,  stated  of  anew 
|in.  homoffeneons-immersion  objective  of  the  wide 
aperture  of  1  26  that  **  the  sharpnees  and  briUisaex 
of  the  definition  which  this  lens  yidds  is  absolute^ 
unsurpassed  in  my  experience." 

The  question  of  the  power  of  resolution  sunposed 
to  be  possessed  by  small  apertures  csn  also  be 
brought  to  a  very  simple  f^aetical  test  by  those  frtio 
believe  in  that  view  exhibiting  here  to  the  appie- 
piative  assemblage  which  they  would  have  aroond 
them,  say  75,000  linee  to  an  inch  resolved  with  the 
low  apertures  referred  to  ! 

We  have  seen  that  on  the  one  hand  the  deptti  of 
vision  decreases  as  the  aperture  JM  inereaseo,  sad 
that  on  the  other  as  the  objects  beoome  smaller  and 
soialler  the  similarity  of  their  insages  increases  with 
the  increase  in  the  aperture— the  one  representiaff 
a  disadvantage  attendant  upon  large  aperture  end 
the  other  an  advantage— and  bearing  this  in  mind 
we  are  in  a  position  to  arrive  at  a  correct  view  of 
the  relative  value  of  objectives  with  large  and  smsll 
aperturesL  which  I  take  to  be  this : — 

Both  kinds  of  objectives  are  necessary  for  inves- 
tigations into  the  snructure  of  minute  objects,  sad 
an  observer,  to  be  fully  equipped,  should  picvids 
himself  with  two  objectives,  one  of  moderate  and 
one  of  wide  aperture.  The  former  would  be  used 
for  the  more  general  survey  of  the  various  parts  of 
the  object,  and  the  latter  for  the  subseouent 
examination  of  its  minute  stmcture.  In  searehm^, 
for  instance,  through  a  stratum  of  fioid  for  bactsoa 
a  wide  aperture  would  be  unnecessary,  but  when  a 
particular  bacterium  is  found,  it  is  only  that  whioh 
will  give  us  an  accurate  view  of  its  flagellum. 

But  again,  in  the  choice  of  the  objectives,  the 
proper  relation  between  magnU[ying  power  end 
aperture  must  bo  maintained,  rot  work  with  low 
powers  it  is  useless  to  have  Urge  apertures,  Ths 
structure  of  the  objects  for  which  such  powers 
would  be  used  is  not  sufficiently  minute  to  require 
large  apertures  for  their  proper  delineation,  and  we 
th<^ore  expose  ourselves  to  the  disadvantage  of 
very  restricted  penetration  and  the  trouble  of  defi- 
cate  manipulation,  without  any  corresponding 
benefit. 

On  the  ether  hand,  it  is  equally  useless  to  work 
with  high  powers  (that  is  upon  minute  objeots) 
with  small  apertures.  We  should  have  only  an 
empty  amplification— mere  increase  in  the  distance 
apsrt  of  the  outline?,  without  any  additional 
structure  being  made  visible  in  consequence  of  the 
defect  in  apenure. 

Whenever  the  subjects  of  our  examination  are  so 
minute  as  to  require  high  amplificationa  in  order  to 
be  seen,  then  we  must  also  have  large  apertures  in 
order  to  obtain  perfect  delineation  of  the  objects. 
Leaving  now  the  theoretical  questioiia,  which,  after 
all,  have  so  important  a  bearing  on  our  praeticsl 
work,  reference  only  need  be  made  to  the  deeori^- 
tions  pubHshed  in  our  Journal  of  new  inventions  m 
regard  to  mechanical  and  optical  appUancea  (most 
of  which  have  been  exhibited  at  our  meetings)  to 
prove  that  great  progress  is  being  made  in  tibie  de- 
signing, manufacnire,  and  application  of  the  miflro- 
scope.  Improved  stands  and  eyepieces,  new  imnsr- 
sion  lenses,  stages,  and  swinging  anbstages,  mois 
effective  fine  movements  smd  elaborate  aoceiany 
apparatus  of  all  kinds,  indicate  not  only  tiie  aotifi^ 
of  mind  and  the  abundance  of  the  reeonrces  ol  tbs 
microscopical  optidan,  bnt  that  these  things  ate 
really  required  m  a  progressive  science. 

It  is  to  be  hoped  that  the  possession  of  excelleat 
instruments  and  convenient  apparatus  williaote 
many  of  the  Fellows  to  undertake  more  oarsf  ol  R- 
searches  into  the  minute  details  of  organic  nature, 
or  amongst  the  very  fascinating  rooks  which  are 
being  so  oeautif  ully  cut  and  mounted  by  petrolo- 
gistft.  It  is  true  that  the  difficulty  of  getting  upon 
a  path  of  original  research  is  very  deterrent,  lbs 
activity  of  Continental  and  American  microseopiflAi 
is  indeed  great,  and  it  is  always  neoeasary,  belors 
committing  one's-self  to  aoy  statement,  to  searoh 
and  prove  its  originality.  Much  niorosoopioal  re- 
sear&  is  quite  beyond  the  powers  of  tiie  man  who 
has  other  avocations,  and  to  whom  the  inatromsat 
is  a  pleasing,  and  none  the  less  important,  toy- 
Consider  the  paraphernalia  required  to  study  the 
microscopy  of  the  details  of  a  minute  animal.  It 
has  to  be  put  into  hardening  and  water-  absorbing 
solutions,  then  to  be  cut  with  microtomes,  periisps 
froien  in  tlie  first  instauoe,  then  to  be  put  into  other 
solutions  to  be  cleared  and  to  have  its  fat  ^trid 
of,  and  then  it  has  to  be  coloured  once,  twice,  or 
thrice,  andpoasibly  to  have  some  colour  discharisd. 
Finally,  it  has  to  be  mounted  in  a  medium.  It  is 
necessarily  somewhat  deterrent  for  a  modest 
microBcopist  to  read  the  excessively  pronounced 
opinions  of  manipulators  about  the  nature  of  the 
structure  they  discover  in  such  complicated  and 
altered  organic  matter,  and  to  find  that  veiy  com- 
tradiotoiy  opinions  are  published  by  different  in- 
vestigators about  the  nature  of  identical  straetures 
whi£  have  been  differently  prepared.  It^^f^n 
to  many  an  amateur,  who  happens  to  fiaveettgats 
straetures  by  disturbing  their  natoral  condition  as 
litUe  as_possible,  that  he  is,  as  it  were,  oat  of  the 
field.  He  may  find  it  necessary,  even  in exsmfning 
the  simplest  section,  to  piy  especial  care  to  ths 
iUumination  and  centring,  and  to  the  appDcatioa 
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,  .iicnlar  powen.  He  is,  of  coaiBo,  conscioiuof 
infeiioritj.  when  he  knows  that  tomebody  merely 
pati  ft  ohemicaUy-treated  specimen  nnder  an 
objeotire  without  the  least  care  about  optics,  and 
flods  ottt,  or  thinks  he  finds  out,  the  truth.  But 
thflce  are  numerous  opportunities  for  original 
rsMaieh  still  to  be  met  with  in  the  structure  of 
oiAoy  of  the  commonest  invertebrates  and  plants. 
Hie  study  of  rooks  is  in  its  infancy,  and  there  are 
miay  Tery  interesting  physical  questions  yet  to  be 
determined,  and  which  can  only  be  settled  mioro- 
KopicsUy.  Beoondite  manipulaticn  is  not  much 
nqoired  in  any  of  these  researches,  but  rather  a 
good  knowledge  of  how  to  use  the  microeoope  as 
aa  instrument. 


SCIENTIFIC  NEWS. 


COMET  a,  as  will  be  seen  elsewhere,  has 
been  picked  up  by  several  obsenrete.  The 
absence  of  moonlight  now  and  next  week  will 
probably  render  the  comet  a  more  brilliant 
object.  Aooording  to  Dr.  Kreutz,  its  position 
for  Berlin  midnight  on  Hay  12  will  bo  B.A. 
Um.  24s.,  N.P.D.  Xh"*  33';  on  May  13,  B.A. 
38n.  56s.,  N.P.D.  Xh""  63\  It  is  in  the  oonstel- 
Istion  OepheuB,  above  the  Lcrizou  at  oonaider- 
sbb  altitude  all  night,  but  it  will  soaroely  be 
obiervable  without  a  telescope  until  the  end  of 
the  month.  The  position  for  Greenwich  mid- 
night on  Ma/  12  will  be  B.A.  16m.  22d.,  K. 
Dec  74°  26'.  Dr.  Erantz,  H.  Bi^ourdan,  and 
Kr.  Hind,  all  assign  June  10  as  the  date  of 
perihelion  passage. 

Tfie  death  of  Prof.  ZUIner,  the  famous 
Leipao  phys'cist,  is  announoed.  He  was  only 
forty*  eight. 

The  following  oandidates  have  been  aeleoted 
by  the  Connoil  of  the  Boyal  8ooiety,  and  will 
be  elfcted  on  June  8th:— Prof.  Y.  Ball,  Dr. 
0. 8.  Brad  J,  Dr.  G.  Buohanan,  0.  B.  Clarke, 
Francis  Darwin.  Prof.  W.  Dittmar,  Dr.  W.  H. 
Gtakell,  R.  T.  Glazebrook,  F.  Dncane  Godman, 
J.  Hutchinson,  Prof.  A.  Liversidge,  Prof.  J. 
Kslet,  W.  D.  Niven,  B.  H.  Inglis  Palgrave, 
sndW.Weldon. 

I       ikmongst  the  papers  to  be  read  at  the  meeting 
I     of  the  Iron  and  Steel  losiitute,  held  on  ttie 
I     lOtb,  11th,  and  12th  inst.,  may  be  noted  that 
i     of  Mr.  £.   Riohards    on    **  Certain    Physioal 
Properties  of  Iron  and  Steel,*'  that  of  Mr.  W. 
Annable  on  **  The  Compreesion  of  Fiuid  Steel," 
that  of  Mr.   Snelos  on  <*  The  Chemical  Com- 
poiitioa  and  Testmg  of  Steel  Bftils,"  and  that 
of   Mr.    JeajBt   on    '*The    Consumption   and 
fioonomy  of   Foel  in  Iron  and  Steel  Manu- 
facture.'' 

kX  the  last  meeting  of  the  Shorthand  Society 
Mr.  J.  G.  Petcie  read  a  p^er  on  *' Reporting 
and  Transcribing  Machines."  The  Danish, 
Bsitholomew,  and  Michela  machines,  and 
thair  oapibilittei,  were  minutely  explained. 
The  last-named  machine  is  in  use  in  the  Italian 
Senate,  but  Mr.  Petrie  nhowed,  b j  a  careful 
analysis  of  the  resultv,  that  what  was  attributed 
to  it  was  mainly  due  lo  its  work  being  checked 
by  s  large  etafi  of  reporters  and  revisers,  while 
the  reports,  before  appearing  in  print,  are  cor- 
ncted  by  the  speakers  themselves.  He  did  not 
beUsfe  that  any  of  the  existing  machines  could 
^  better  work  than  oould  be  aone  with  the  old 
note-book  and  pen  or  i>encil ;  at  the  same  time 
he  advocated,  from  actual  experience,  the  use  of 
^  type- writer  for  the  transcription  of  notes, 
aa  it  not  only  got  out  the  "copy"  more  ex- 
peditionsly  ami  legibly,  but  dlso  afforded  a 
^aktary  change  from  the  drudgery  of  the  pen. 

Amongst  the  most  interesting  models  shown 
at  the  Shipwrights'  Exhibition  is  a  hrUf -model 
ofastdel  twin-screw  steamship,  designed  for 
the  Transatlantic  trade  by  A.  MoMulan  and 
Son.  The  length  of  this  vessel  is  600ft.,  breadth 
TOIt.,  and  the  gross  tonnag<»  is  calculated  to  be 
10,000  tons.  The  engines  will  represent  an 
iftdioated  power  of  20,000  horses,  and  the 
^otimated  npeed  ia  20  knots,  or  23  miles  an 
hoar. 

The  BixrWng  CaAu  has  frequently  mide  18 J 
»>»ts  on  hbr  voyage  out  to  China,  and  ran 
ii^Ma  Hong  Kong  to  Shangai  in  fifty  hours,  at 
^ntferageof  l7'lknot8.  The  maximum  speed  was 
19  hxiots,  but  the  average  was  reduced  by  the 
•^^c^aaity  for  slewing  and  stopping  in  the  river. 

The  Ala4k«k  made  her  last  voyage  from  New 
lork  tu  Queenstown  in  7  d»yi  53  minutes,  thus 


eclipsing  her  own  performanoes,  which  were  the 
previous  quickest  passages. 

Toe  buildings  erected  to  accommodate  the 
biologiotl  students  working  with  Dr.  Miohael 
Foster  and  Mr.  F.  M.  Balfour  at  Cambridge, 
are  so  crowded  that  a  now  floor  is  to  be  added 
to  the  central  portion  of  the  new  museums.  The 
system  now  practised  is  for  the  students  to  go 
through  the  laboratory  work  immediately  after 
each  lecture. 

Prof.  H.  A.  Nicholson  has  been  appointed  to 
the  chair  of  Natural  History  in  Aberdeen, 
vacant  by  the  removal  of  Prof.  Cossar  Ewart  to 
Edinburgh. 

The  Friday  evening  discourse  durin^r  the 
meeting  of  the  British  Association  wUl  be  de- 
livered by  Prof.  fi.  N.  Moseley,  on  '*  Pelagio 
life." 

The  reports  relative  to  the  Exhibition  of  Gas, 
Eleotrioity,  &c.,  held  nnder  the  auspioea  of  the 
Glasgow  Philosophical  Society,  have  been  pub- 
lished. They  refer,  amongst  other  things,  to 
trials  of  gas-meters,  gas-engines,  hot-air 
engines,  &c.,  which  should  prove  of  some  value. 
The  engine  trials  are  aooompanied  by  plates  of 
indicator  diagrams. 

The  shareholders  in  Mr.  Eeeley'a  "  motor " 
have  obtained  judgment  in  the  courts  in  the 
shape  of  an  order  to  Mr.  E«eley  to  disolose  the 
secret  of  the  principle  of  the  machine  to  them. 
Keeley  refus.s  to  comply  with  the  order,  and 
unless  he  is  frightened  by  the  threat  to  commit 
for  contempt,  the  shareholders  wiU  probably 
not  even  obtain  a  bit  of  the  '*  secret"  for  their 
money — over  a  hundred  thousand  dollars. 

On  Friday  next  the  Surrey  Scientific  and 
Literary  Sooieiy  will  hold  their  last  meet- 
ing of  the  session  1881-82  at  the  Gauden  Hotid, 
Gauden-road  (next  to  Clapham-road  Station, 
L.C.  and  D  R.).  The  subject  for  discnsnon  is 
*'  The  Physical  Constitution  of  the  Moon,"  and 
wUi  be  opened  by  Mr.  H.  Sadler,  F.R.A.S. 
Any  readers  of  the  English  Mxchaxzo  who  may 
widh  to  attend,  must  apply  for  admistdon-oardp 
to  Mr.  Juhn  Weale,  hon.  sec.,  15,  The  Grove, 
Clapham*  common,  S.W. 

The  question  of  the  vital  resistance  of  tridiinse 
in  salt  pork  has  lately  engaged  some  attention 
in  France.  After  snnd^  experiments,  M. 
Colin  expressed  the  opinion  that  American  salt 
pork,  imder  the  present  conditions  of  sending 
und  delays  occurred,  does  not  seem  apt  to 
transmit  trichinosis,  though  consumed  raw  or 
after  impexfeot  cooking.  Still,  in  very  recent 
pieces,  or  in  large  pieces  badly  impregnated, 
there  might  remaix\  some  live  triohinse;  the 
danger  he  regarded  as  slight,  but  as  requiring 
fome  care.  M.  Fonrment  lately  made  the 
following  observation :  A  piece  of  American  pork 
in  Havre,  found  to  contain  oysts  of  trichinsB, 
was  put  in  fine  salt  in  a  vessel  which  was  then 
kept  hermetically  closed  for  a  year ;  add  to  this 
the  time  elapsing  from  its  origin^  preparation, 
and  we  have  about  fifteen  months  of  salting. 
Now,  M.  Fourment  to(^  small  pieoes  of  this 
lard,  and  after  soaking  them  some  time  in 
water,  gave  them  to  mice.  The  animals  fell  ill 
and  died,  and  trichinse  of  both  sexes  were  found 
in  their  intefetines.  Thus,  in  salt  meat  at  least 
fifteen  months  old,  these  parasites  may  continue 
alive  and  capable  of  development. 

The  piano  mannf  aotnrer  in  Stettin,  M.  Ren6, 
who  a  abort  time  ago  improved  the  dorabillty  of 
pianos  for  tropical  regions,  by  preparing  the 
wood  with  ozone,  has  lately  devised  a  *'ocll 
resonance  arrangement"  for  pianos,  which  is 
said  to  be  highly  appreciated.  Inferior  pianos 
acquire  thereby  the  fulness  and  strength  of  a 
grand.  In  plaoe  of  the  usual  sounding-board, 
M.  Rend  uses  a  sound -chest,  over  which  the 
strings  are  stretched,  and  which,  like  the  resound- 
ing body  in  many-stringed  Instruments,  consists 
of  two  arched  resonance-plates ;  the  vibraUon 
of  the  upper  are  commuiiioated  to  the  lower 
through  boll- mouths.  The  two  plates  are  bor- 
dered with  hollow  walld ;  the  bell-months  stand 
on  a  bridge  on  the  lower  plate,  and  are  firmly 
pressed  against  the  opper  plate.  The  soond- 
tubes  are  farther  conneoted  uj  a  membrane  and 
small  resonance  rods  with  the  upper  plate.  We 
may  here  note  a  recent  new  appUcation  of 
eleotrioity,  in  the  electiical  piano  of  Boudet. 
An  ordinary  iubtrument  is  provided  with  two 
sets  of  hammers.  The  upper,  electrical  series 
comes  into  action  when  certain  keys  are  pressed, 
and  the  coirei»ponding  hammers  go  on  striking 


the  wire  at  a  quick  rate,  so  long  as  pressure  con* 
tinues,  giving  an  organ-like  effect. 

A  large  development  of  the  wood-carving  in- 
dustry has  taken  place  in  New  York  within  the 
last  ten  yeard.  Nearly  six  hundred  carvers  are 
now  at  work  for  two  firms,  and  as  many  as  a 
thousand  accomplished  artists  find  employment 
in  the  city,  moitly  on  interior  decoration  of 
house*.  A  rapid  immigration  of  skilled  carvers 
from  Europe  nas  reduced  the  wages ;  but  the 
average  pay  of  good  carvers  is  still  from  four  to 
five  dollars  a  day,  and  the  very  finest  workmen, 
especially  those  possessing  some  secret  proceseee 
of  doing  difficult  work,  earn  as  much  as  eight 
dollars  a  dav  (such  a  process  is  that  of  eboniamg 
cherry-wood).  Maohinexj  la  now  used  to  out 
away  the  rough  parts  of  a  piece  of  carving ;  a 
tool  dnven  by  steam-power  outs  out  the  wood 
wherever  it  goes,  and  thus  a  skilful  man  blooks 
out  in  a  rough  way  as  much  work  a  day  aa 
twenty  men  could  have  done  formerly. 

A  remarkable  ms«netlo  storm  has  been  lately 
experienced.  M.  Maeoart  has  described  to  the 
French  Academy  its  effects  as  obsoved  at  the 
College  de  Franoe.  Indications  of  its  approach 
began  about  April  6th,  but  i^s  beginning  may 
be  dated  at  11.15  p.m.  on  the  13th.  A  great 
shook  cccnrred  in  the  night  of  the  16th,  a9eot« 
ing  all  the  three  magnetic  elements,  and  the 
needle  being  mudi  agitated  from  11.45  till  mid- 
night (an  oscillation  of  25'  was  observed).  A 
similar  shock  on  the  20th;  after  which  the 
storm  gradually  abated  and  disappeared. 

It  has  been  proved  that  caoutchouo  is  highly 
absorbent  of  certain  gases,  especially  the  light- 
yielding  constituents  of  coal-^as.  In  a  reoent 
note  to  the  Berlin  Chemic  U  Society,  Herr  Hemp^ 
shows,  from  experiments,  that  its  absorption  of 
carbonic  add  and  nitrous  oxide,  though  small, 
is  such  as  to  forbid  its  use  in  some  very  exact 
gas  analyses.  The  absorbent  power  may  be 
shown  to  an  audience  by  connecting  a  oarboaio- 
acid  generator,  or  nitrous  oxide  gasometer,  by 
means  of  a  long  caoutchouc  tube  with  a  glass 
tube,  which  is  inserted  in  coloured  water.  All 
air  having  been  driven  out  by  a  strong  current 
of  the  gas,  and  the  admission  of  gas  stopped, 
the  coloured  liquid  gradually  rises  in  the  tube, 
indicating  gas  absorption.  Herr  Hempel  eays 
that  oaotttohouo  stoppers,  tubes,  ^.,  whltti 
still  retain  full  elastioitv,  may  be  kept  long 
from  deterioration  if  placed  in  a  glass  oaae 
(hermetically  sealed)  along  with  an  open  vessel 
I  of  ordinary  petroleum.  Keeping  in  wooden 
boxes  is  bad ;  so  is  expoeure  to  light.  Old 
stoppers  that  have  become  hard  may  be  softened 
very  quicldy  by  placing  in  a  vessel  with  snl- 
phide  of  oarbon  vapour.  In  course  of  time  thia 
action  proves  too  strong,  and  the  oioutchooo 
should  be  likewise  brought  into  petrolenm 
vapour* 

in  a  reoent  lecture  in  Berlin,  Dr.  Werner 
Siemens  expressed  a  wish  that  in  all  technioal 
schools  in  Germany,  chairs  of  *'  Eleotroteohnik  " 
might  be  instituted  for  instruction  of  vouth  in 
electricity  and  its  appUoations.  This  has  now 
been  realised  in  the  Teohnloal  High  School  at 
Stuttgart.  One  term  will  be  devoted  to  theo- 
retical principles,  the  meet  important  measuring 
inutruoMnts  and  measurement,  electrolysis, 
illumination,  and  tranemiesion  of  force,  and  a 
second  to  telegraphy  (including  railway  signal- 
ling and  telephone  matters.)  Practical  exercises 
will  follow  up  the  lectures.  In  1876  a  professor 
of  telegraohy  was  appointed  in  the  Dresden 
Polyteonnikum. 

A  regular  telephone  system  has  been  arranged 
between  the  Brussels  Ooservatory  and  the 
meteorologioal  station  at  Ostende  (about  78 
miles),  after  highly  successful  experiments  with 
the  Ryseelbergbe  improved  telephone. 

The  background  of  the  eye  is  known  to  be 
red ;  yet  no  effect  of  this  red  colour  on  sight 
seems  to  have  been  formerly  noted.  An  obtier- 
vation  bearing  on  this  hts  been  reoontly  made 
by  Signer  Emery.  While  driving  through  the 
streets,  and  reading  a  paper,  uie  sun's  rays 
illuminating  the  sheet  directly,  he  observed  the 
letterii  to  have  a  fiery  red  look,  the  sheet 
appearing  white.  When  reading  the  paper 
under  dmuse  light,  some  solar  rays  came 
obliquely  into  one  eye,  and  thereupon  the  letters 
appeared  red,  whereas  they  looked  black  each 
time  he  shaded  his  eye  against  sunlight  with  his 
hand  or  the  border  of  his  hat.  He  supposes 
that  the  strongly-illuminated  background  of 
the  eye  affects  iniaotively  with  its  red  colour 
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tho  Mrtt  ol  tlie  retina  reoeinog  the  image  of 
tlieoark  letters.  He  reoorde  aome  laboratory 
csperimentB  ia  support  of  this  explanatioxL. 

Hie  absorption  of  Tolatile  matters  is  a  pro- 
blem which  is  still  imoerfeoUy  solved;  the 
indnstcial  means  employed  are  often  inadeqoate. 
Accordinir  to  H.  Sohlcoaing,  the  main  difiioaltj 
is  with  Uie  volatile  matters  which  are  in  the 
fonn  of  powders  (solid  or  liquid)  suspended  in  a 
gaseous  medium,  and  are  without  that  proper 
mohili^  by  virtue  of  which  gases  are  absorbed 
by  reagents.  He  therefore  recommends  the 
smiple  {dan  of  bringing  them  through  heat  to 
the  gaseous  state,  which  they  have  lost  by 
eooling ;  or,  better,  to  prevent  the  cooling.  He 
gives  several  iostaooes,  one  being  the  case  of  an 
air'Current  charged  with  liquid  dust  of  sul- 
phuric acid,  and  sent  into  a  tube  filled  with 
fragments  of  marine  salt.  So  long  as  the  tube  is 
eold|  it  vields  a  mixture  of  fumes  of  sulphuric 
and  hydrochloric  acid ;  but  if  heated  to  3d0<>, 
fumes  of  the  latter  acid  alone  are  g^ven  out. 
The  sulpburio  add  is  caused  to  take  the  caseous 
stikte,  and  is  precipitated  on  the  salt.  H. 
SchlcBshig  proposes  to  apply  the  principle  to 
determination  of  thd  nitric  acid  in  the  atmo- 
sphere, proved  to  exist  there  only  in  combina- 
tion with  ammonia,  as  a  very  fine  po«der, 
which  would  be  transformed  into  vapour  about 
100^.  Thus  one  has  only,  further,  to  find  a 
good  absorbent. 

It  has  been  recently  observed  by  H.  de 
Chardonoet  that  a  plate  of  rook  crystal,  silvered 
BO  that  it  is  opaque,  forma  a  kind  of  filter, 
which  is  permeable  only  by  the  dark  rays  of  the 
ultra-violet,  and  may  be  used  for  photography 
without  intervention  of  a  single  ray  of  visible 
)ighL  Very  white  crown  glass,  or  even  the  thin 
C^ss  of  8t.  Gobain,  will  do  instead  of  the  rook 
salt ;  some  of  the  most  refrangible  rays  are  lost, 
but  this  is  largely  compensated  by  the  extent  of 
the  surfaces  of  admission.  The  time  of  expo- 
suze'is  doubled  in  this  mode  Of  impression  (it 
can  hardlv  be  called  photography),  efEected  in 
complete  darkness. 

Like  the  ports  of  Havre  and  Harseilles,  that 
of  Bordeaux  has  been  lately  provided  with 
elevator-boats  {hateaux-elevateurt)  for  discharging 
grain  -  laden  vessels  mechauically.  These 
machines  have  undergone  an  important  modifi- 
cation. The  steam-motor  is  replaced  by  an 
electric  one ;  thus  the  «levators  can  be  used  for 
discharge  of  grain  by  day,  bat  at  night  they 
are  transformed  into  eleotrio  lighthouses,  giving 
several  bright  centres,  which  illuminate  the 
port  like  daylight.  These  movable  lighthouses 
will  serve  in  nautical  f  ccea  during  the  exhibition 
iooa  to  be  held  at  Bordeaux, 


TIBEFVL  ANB  SGIENIIFIC  NOTES. 


The  Internal  Heat  of  the  Sarth— Apropos 
of  some  statemtnts  a«  to  the  heat  experienced  In 
the  deep  workinos  of  the  Adalbert  silrer  mine  in 
Bohemia,  which  hat  now  readied  a  depth  of  1,128 
vaxdt.  Prof.  Hofer,  who  resides  near,  says  that 
^'  at  the  greatest  depth—eome  1,000  metres  below 
the  surface  of  the  earth -the  heat  is  aoy  thing  but 
excessive,  the  temperature  of  the  rock  being  24*4° 
C. — yS'O®  Fabr.^aud  tho  temperature  of  the  atmo- 
sphere 24  6**  C— 76  3^  Ftthr.— so  that  the  natural 
means  of  ventilation  faerttofoie  employed  fuUy 
suffice  for  all  purposes." 

The  Government  have  resolved  to  co-operate 
with  the  other  nations  in  estAbUHhtng  a  chain  of 
cireompolar  magnetiosd  and  meteoro!ogicsl  ob- 
servatories. Th«  locality  selected  for  a  British 
station  is  Fort  Bae,  in  the  north  of  Canada,  and 
the  general  superiutendenoe  of  the  work  will  be 
intrusted  to  a  committee  of  the  Eoyal  Society, 
the  Boyal  Geographical  Society  being  asked  to 
co-operate  as  far  as  regards  the  promotion  of  their 
special  studies.  The  ptrtonttel  of  the  expedition 
has  not  yet  been  ■elc'^ed.  The  Swedes  have 
ehossnWyde  Bajr,  in  West  Spitzbergen,  for  the 
site  of  their  station,  which  will  be  manned  by 
thirteen  attendants,  and  is  established  at  the  cost 
of  Mr.  L.  O.  Smith,  a  merchant,  who  has  placed 
£3,333,  or  60,000  crowns,  at  the  disposal  of  the 
Aosdemy  of  Science  for  the  purpose. 

TbS  largest  increase  in  the  make  of  steel  ingots 
and  rails  in  1881  appears  in  the  Cleveland  district, 
where  264,986  tons  of  ingots  were  obtained  with 
fourteen  converters,  being  an  advance  of  120,986 
tons  on  the  production  of  the  preceding  year.  Of 
these  fourteen  converters,  four  were  working  for 
only  a  part  of  the  year,  and  two  for  only  a  few 
mouths. 


LETTEBS  TO  THE  EDITOR. 

•-•-» 

[If «  do  not  hotd  ounohhto  rettponribU  tor  tih«  rpcaioiis  ot 
oar  cirttiipimAtikti,  The  Editor  rtsptctftMif  roqwut$  thai  all 
commumicationM  should  be  drawn  up  as  briefig  as  possible,] 

AU  eommunications  should  be  addressed  to  the  Bditor  of  the 
BvoLUB  UacHAMio,  8X,  Tavistoek^treet,  Oovent-yarden, 
W.O. 

AU  Cheques  and  Post-oJlJlUe  Orders  to  be  made  Payable  to 
J.  PABBXoaa  XDWAaos. 

•»•  In  order  to  /acUiUtte  rtfermu.  Correspondents,  vhen 
Speaking  t^f  anif  Letter  p^etnousljf  insertod,  will  oblige  bg 
nentioning  (he  number  of  ^  LetteTf  as  well  <u  the  page  on 
whidt  %t  appears, 

"  I  wotxld  have  everrone  write  what  he  knows,  and  as 
mnoh  as  he  knows,  hat  no  more  ;  and  that  not  in  this 
only,  bnt  in  aU  other  subjeets :  For  such  a  person  maf 
have  some  partleolar  knowledge  and  experience  of  the 
nature  of  sudi  a  person  or  aiioh  a  fountain,  that  aa  to 
othertUngs,  knowa  no  mora  than  what  erer? body  doea, 
and  jet.  to  keep  a  clatter  with  thia  little  pittance  of  his, 
will  unoertaketo  write  the  whole  body  of  phyaicka :  avice 
from  whence  grsal  inoonvaaleaeea  dcnye  their  origiDal." 
—Montaign^s  Essays, 


.     OOKBT,  1882,  a  (WBLL8). 

[20012.]— I  HAD  an  exceedingly  fine  view  of  this 
comet  last  night,  which  is  getong  a  brilliant  tde- 
•oopic  object. 

The  tail  (which  appeared  in  the  finder  about  100* 
long)  was  decidedly  brighter  and  better  defined  on 
the  side  preceding  the  comet's  motion,  and  also 
looked  broader  near  the  head,  as  if  double.  The 
nucleus  was  very  small  and  stellar  with  the  power 
used  (about  120),  and  there  seemed  to  be  some 
detail  as  of  a  jet  of  light  from  it  towurda  the  sun, 
but  this  was  not  certainly  made  out.  The  tele* 
soope  used  was  my  new  dialyte  of  lOin.  aperture. 
Herbert  IngraU. 

Champion-hill,  S.E.,  May  8. 


[20013.]— On  several  occasions  I  have  had  the 
satisfaction  of  viewing  this  comet  by  means  of  my 
8iia.  silver-on-c^ass  reflector,  the  first  time  being 
on  April  20th.  It  doee  not  seem  to  me  to  be  in- 
creasnig  in  brilliancy  so  much  as  I  expected,  seeing 
that  it  is,  according  to  some  accounts,  to  be  so 
bright  as  to  be  seen  during  daylight.  Judging 
from  what  I  have  seen  of  it,  I  am  much  afraia  we 
shall  be  disappointed  ia  this.  I  last  saw  it  on 
Saturday  evemng  at  about  10.30,  and  to  me  it  did 
not  appear  very  much  brighter  than  it  did  on  April 
20th.  A  smaU  bright  star  could  jplainly  be  seen 
shining  through  the  tail  a  little  behmd  the  nucleus. 
The  field  of  my  eyepiece  would  cover  about  38 
minutes ;  power  100.  The  comet  was  between  79 
Draco  and  16  Cepheus. 

Berwick-on-Tweed.  Is.  J.  Fleming. 

[20014.]— I  hju>  a  very  good  view  of  the  comet 
on  Sonday  night  at  11  o'clock^  through  my  equa- 
torial ;  tne  head  is  large,  tail  wide,  nucleus  not 
very  bright,  the  whole  a  nebulous-locking  body. 
It  is  now  Just  visible  to  the  tinassiated  eye  14*^ 
below  the  Polar  star  to  the  right.  B.  A.  22-40h., 
D.N-  76  Sr,  O.  A.  Bowdler. 

South  Lambeth-road,  May  9. 

JXTPITB^'S  BBD  SPOT. 
[20016.]— On  the  evening  of  May  3rd  (only 
27  days  before  the  eon  junction  of  Jupiter  with  the 
Bun),l  observed  the  ppseeding  end  of  the  great  red 
spot  on  the  planet's  central  meridian  at  6h.  69m. 
Clouds  came  up  before  I  could  note  the  later  phjMee 
of  the  transit,  and  also  prevented  my  observing  the 
white  spot,  which  I  had  computed  would  be  nearly 
central  at  8h.  16m.    Definition  was  very  had,  the 

Elanet  being  low*  and  much  in  the  glare  of  sou- 
ght. 

This  is  the  last  observation  which  it  will  be 
posaibleto  mtke  before  the  reappearance  of  Jupiter, 
a«  a  morning  star  next  July. 
Bristol,  May  oCh.  W.  V.  Dennlnff. 

LEGAL  BBPLIE8. 

[20016.]— Inhabitbd  House  Dutt  (46810).— I 
do  not  thmk  **  Landlord  **  would  be  liable  to  pay 
this  duty  in  the  case  put,  as  the  value  of  the  house 
would  be  below  £20  a  year ;  but  if  he  is  so  charg^ed, 
he  must  appeal  against  the  assessment;  this  being 
the  only  way  of  settling  the  question. 

Clausb  in  a  Will  (46821).— The  legacies  to  the 
eight  children  of  the  brothers  became  **  vested,"  as 
we  say,  at  the  time  of  the  testator's  death,  althoush 
the  jpayment  of  them  waa  postponed  during  the 
lifetune  of  the  cousins.  This  bein^  so,  the  increase 
in  value  of  theshares  in  which  the  £600  was  invested 
would  become  part  of  that  corpus,  and  would, 
therefore^  be  added  to  the  whole,  and  thus  to  each 
share  as  it  fell  in^  and  could  not  belong  to  the 
residuary  legatees. 

(46839).— The  promise  made  by  D.,  the  father, 
seems  to  have  been  merely  verbal,  and  without  con- 
sideration, so  that  r  do  not  see  how  it  could  beheld 
binding  upon  him,  and  still  less  upon  his  son.  But 
there  may  be  some  way  of  proceeding  against  B.  in 


equity  as  a  trustee  who  has  received  piopsi^  pnt 
of  wuch  debt  should  be  paid ;  but  for  thu  I  moit 
know  the  case  more  fully.  Of  eourie,  A.,  the 
original  debtor,  remains  liable,  &c.,  to  be  sosd,  area 
in  America* 

Fred.  Wetherflald,  SoUcitor. 
2,  Gresham-buildings,  GoildhslL 

UBDIOAL  BBPLIB8. 

[20017.]— SiC!KCHrLD(47762).— Unless  this  child  !f 
suffering  from  rheumatism  in  the  elbow-joint,  it  has 
disease  of  the  bones  of  the  elbow-joint.  Per  this 
adopt  the  general  regimen  described  last  week 
under  the  head  **  Scrofula."  Local  treatment  oeedi 
a  splint,  on  which  the  arm  can  be  fixed  so  as  to 
give  perfect  rest  to  the  joint ;  and  compound  mer- 
curial ointment,  spread  upon  lint,  should  be  applied 
so  as  to  cover  up  the  whole  joint,  and  bound  on 
either  by  strips  of  adhesive  plaster  casing  it  in,  or 
by  a  narrow  flannel  bandage^  The  dressing  should 
be  renewed  once  a  week,  and  the  joint  will  want 
care  for  many  months.  Cod-liver  cm  may  be  given 
as  freely  as  the  child  can  digest  it,  and  gonral 
medical  treatment  wiU  be  required.  If  the  psrents 
can  afford  it,  consult  an  abiemedical  mania  the 
n^l^ibonrhood.  James  Sdmonda,  lt.2). 

(Sfafton*street,  Bond-street. 


THB  BABLOW  LBNS. 

[20018.]— As  some  difference  of  opinion  evidc&tly 
exists  as  to  the  use,  form,  and  position  of  the 
Barlow  lens,  perhaps  the  following  may  ha  of 
use  to  our  readers  :  —  The  Barlow  leua  is  an 
achromatised  negative  or  concave  lens,  placed 
foithin  the  converging  rays  of  an  .e.g.,  not  so  far 
as  to  cut  off  any  of  the  cone,  but  far  enough  to 
^ive  due  effect  to  the  diverging  rays  produead  hf 
Its  own  form.  Four  inches  from  the  field-lens  ti 
e.p.  is  a  good  position  for  the  usual  forms  supplied 
bv  the  trade.  A  simple  diagram,  however,  will 
show  how  far  towards  the  o.g.  it  may  be  placed. 
It  is  important  to  remember  that  the  nearer  the  o.g. 
th«)greater  the  inereaae  of  powers  The  Bazk)W 
lena,  then,  ia  an  adjunct  to  the  e.p.,  producing  an 
increase  of  magnifying  power  without  necessitatiag 
a' dorrespondiug  increase  of  tube  length.  In  the 
forms  I  have  made  (some hundreds)  I  have  thought 
the  beet  position  was  with  the  concave  side  to  the 
eye.  However,  I  see  that  one  of  our  able  con- 
tributors advises  the  reverse  of  this.  As  this 
gentleman  is  a  user,  possibly,  he  may  correct  me, 
and  I  shall  be  glad  to  alter  mv  mode,  for  those 
who  use  are  able  to  give  valuable  hints  to  those 
who  ntake.  Another  able  and  versatile  contributor 
adopts  the  same  plan  as  myself ;  but,  and  I  must 
confess  myself  beaten,  he  makes  the  crown-lens 
convex  and  the  fiint  concave.  Now,  the  old 
formula  for  an  o.g.  reversed^'wiz.,  5  flint  positife^ 
and  3  crown  negative— is  the  data  from  wnioh  tks 
original  lens  was  computed,  the  figures  for  csirfs- 
ture  coming  out  with  the  rather  denser  flint  used 
now.  Thus :  First  surface  flat ;  second  sorisos 
convex;  flint  b  1.  Third  surface,  concave,  I; 
fourth  surface,  concave,  1 ;  crown.  So  that  lbs 
combination  ia  a  plano-concave  with  oontart  carrss. 
and  i»  usually  cemented  to  prevent  loes  of  U|ht  hy 
reflection  as  much  as  possible. 

As  many  possessors  of  old-fashioned  UHrnoa^ 
ue  debarred  the  use  of  that  pain-saving  applisnos, 
the  zenith  e.p.,  on  account  of  the  old  tubes  being 
too  abort  for  their  adaptation,  I  will  suggest  to 
them  the  addition  of  a  tube  to  carry  a  Barlow  less 
attached  to  the  zenith  diagonal.  Hiia  will,  in 
many  inatances,  lengthen  the  focus  suffidentlj  to 
allow  of  the  zenith  e.p.  being  used  without  the 
expensive  and  often  destructive  cutUng  away  of 
the  eyepiece  end  of  the  instrument. 

Prlsmatique. 


TO  "OBDBBIO  VITAI*.'» 

[20019.]— As  I  regard  the  method  of  figuring 
mirr::rs  by  diaj^hragms,  I  have  no  preference  for 
either  of  the  ratios  you  name. 

a.  OftlTer. 


UIOBOSOOFT. 

[20020.]— Thebs  must  be  many  readsn  sorry 
that  this  subject  is  so  little  treated  of.  Ky  par- 
pose  in  writing  at  present  is  to  call  the  attention 
of  beginners  to  a  very  interesting  and  easy  method 
of  examining  the  circulation  of  blood  in  a  tad- 
pole*s  tail,  and  as  the  season  for  these  animsla  is 
nearly  over,  those  who  wish  to  try  it  should  do  so 
at  once.  All  that  is  required  is  to  take  a  boUew 
slide,  or  make  a  little  trough  by  oonvertmg  four 
little  strips  of  gla»s  on  one  of  th^din.  b^^  lin.  slips 
so  as  to  make  a  shallow  oell  of  sooh  a  sixe  as  wifl 
contain  a  teulpole  covered  with  water.  After 
placing  the  tadpole  on  its  side  in  the  oslL  end 
covering  with  water,  drop  a  small  quantity  of 
chloroform  over  its  head.  Let  the  quantity  of 
chloroform  be  very  small,  and  rather  add  to  it  if 
after  a  few  seoonds  the  tadpole  is  not  quieted.  In 
this  method  there  is  no  pam  to  the  tadpole,  por 
risk  of  bruising  it  as  when  it  ispot  r 
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And  ahould  too  mvoh  oUorofonn  liaTO  been  giveux 
it  ooold  not  dio  ia  aq  easier  wny. 

The  tail  oaght  to  be  eranined  oaxefully  for  th0 
beet  put,  And  vith  a  little  aettch  »  {dace  nay  b^ 
lotuui  where  both  a  rein,  asd  aa  artery  are  in  the 
field  atone  tlme»  ahowistf  in  the  erterr  the  reffiUa^ 
pulsation,  and  in  the  Tein  the  steady  flow  of  blood, 
the  pulsation  being  lost  in  the  capillarias. 

VolTOX. 


WBNHAirs  KBW  UIOBOBOOPB. 


ptoal 
loUr 


[20021.]— Tbxbb  ia  one  point  in  connection  with 
"  W enham's  new  mioroMope,"  which  was  entirely 
omitted  in  the  description  given  ot  the  instrument 
when  exhibited  at  the  Boval  Microscopioal  Society ; 
when  recently  described  and  illostrated  in  the 
EvouSB  MscHANio;  and  now,  again,  when  re^ 
viewed  and  oritioised  by  *<F.B.M.d.*>  The  point 
Oflsitted  is  as  to  the  source  of  the  inspration  from 
which  Mr.  Wenhan  drew  his  ddsign--a  souroo 
which  is  upon  record  beyond  the  posaibiUty  of  cavii 
or  doubt,  and  is  ^ored  as  follows :— 
On  Not.  lOL  1880,  at  the  Boyal  Miorosoo* 
teal  Society,  Br.  W.  B.  Carpenter  exhibited  and 
oUy  described  a  small  rough  stand  made  for 
students'  purposes  by  Mr.  George  Wale,  and  the 
record  of  the  prooeeamgs  of  that  meeting  will  be 
found  in  the  Journal  ot  the  Boyal  Microscopical 
Sooiehrfor  1880,  p,  1087.  From  that  published 
record  I  extract  the  following  paragraph:— 

<*l>r.  Edmunds  pointed  out  that  this  most  useful 
microscope  "Stand  would  be  yastly  improTed  if  only 
the  aro  upon  which  the  body  turns  were  so 
constructed  that  the  centre  of  the  circle  of  which 
the  aro  forms  part,  were  made  to  coincide  in 
position  with  the  centre  of  the  stage.  The 
object  would  then  undergo  no  moyement  of  trans* 
lation,  either  in  rotating  the  stage  or  in  turning 
the  optical  tube  from  the  yertical  to  the  horizontaL 
In  rotating  the  stage^  the  object  would  turn  upon 
the  optio  axis :  in  moving  the  tube  into  various 
degreee  of  obliquity  from  0°  to  90*^,  the  object 
would  rotate  upon  its  horizontal  axis.  The  result 
would  be  thu,  with  a  thin  stage  and  a  hemi- 
spherical lens  in  ioimenion  contact  with  the  under 
]  surface  of  the  slide,  all  the  complicated  swinging 
subitages,  and  other  eontrivanees  now  upon  the 
•  taUe  might  be  swept  away,  and  every  angle  of 
]  illumination  could  be  got  by  merely  inclining  the 
j  body  of  the  microecope  upon  its  sustaining  aro. 
1  There  would  only  be  needed  a  lamp  on  a  level 
^  with  the  object,  with  a  condenser  at  its  focal 
diatanoe  standing  upon  the  table  ia  line  between 
I       the  lamp  and  the  object.*' 

1  If  any  further  explanation  of  the  description 

here  given  by  Dr.  Edmunds  be  needed,  reference 
to  p.  1046  of  the  same  number  of  the  J2.  Jf.  Journal 
wiU  show  a  woodcut  of  Mr.  Wale*a  microscope  then 
under  discussion.  But  Dr.  Edmunds'  description 
u  so  lucid  that  there  can  be  no  question  as  to  his 
priority  of  design  in  regard  to  the  gieat  new  prind- 
''  pie  of  microscopic  construction,  which  *  *  F.&.M.S." 
now  tells  us,  that  "  Mr.  Wenham  has  grasped,"  and 
about  which  in  his  last  paragraph  (*'E.  M.,"  page 
196)  he  desoribes  Mr.  Wenham  as  **  the  inventor  of 
tbe  new  microsoope."  The  microscope  made  by 
Watson  and  devised  by  Mr.  Moss,  and  published  a 
few  months  since  in  the  "Rv^toct  Mbohaiho,  is 
msiely  an  earlier  stand  oonstructed  to  embody  Dr. 
Gdmimds'  pdndple. 

Bights  ox  priority  are  decided  by  the  date  of  pub- 
Heation,  and  on  that  nound  onij  the  merit  of  this 
important  priodple  of  oonstruction  is  plidnly  due 
to  Dr.  Bdmnuds,  and  to  him  alone.  But  it  oan  be 
eiidenoed  that  in  thus  indicating  how  Mr.  Wale's 
niieroBoope  might  be  so  easily  transformed  in  pxin- 
I  ciple,  Dr.  Edmunds  did  not  co&tribute  to  the  dis- 
f  Mssioa  a  mere  casual  idea  suggested  1^  Mr.  Wale's 
miorosoopo.  Dr.  Edmunds  had  already  thought  out 
i&d  planned  a  microscope-stand  upon  the  principle 
of  wtakutg  t/t4  object  a  central  point  undergoUig  no 
morcmmt  of  Irantlation,  and  of  arranging  the  micrO' 
«ope  to  move  about  thie  point  ae  a  general  centre.  And 
^drawings of  that  microsoope  made  in  1878-9  by 
Dr.  Edmunds  show  a  stand  far  superior  in  simpu- 
eity  and  effidenoy  to  either  of  those  constructed  by 
Mr.  Watson  or  Mr.  Wenham.  But  the  question  ef 
pooi^  of  title  does  not  turn  upon  ideas  deeeribed 
m  a  private  cabinet  or  elaewhere  than  in  a  identiflc 
journal,  and  no  more  need  be  said  on  the  matter. 

The  engraving  of  Watson's  stand  appeared  in 
Uie  Journal  of  the  Boyal  Microscopical  Sodety  for 
Joae,  1881,  mOre  than  six  months  after  its  principle 
bad  been  enunciated  by  De.  Edmunds.  The 
oigrsviag  of  Wonham's  stand  appeared  in  the 
Jtmrntl  of  the  Boyal  Microscopical  Sodety  for 
A{dl,1882,abottteighteenmonthsa(terwards.  On 
^npating  the  engravings  of  the  stands  of  Wale, 
WatiOQ,  and  Wenham,  their  progresdve  genesis 
«ul  be  understood.  Wale's  are  had  no  relation  to 
tbe  object  aimed  at  by  Dr.  Edmunds,  but  was 
tOBsformable,  so  as  to  subserve  that  object 
>o«gb^  and  imperfectly  for  a  student's  micro- 
"Jlis.  Watson's  stand  embodied  Dr.  Edmunds' 
V>wpU  ambitiously ;  but  by  making  the  hori<* 
«Mtfa«isof  the  object  turn  upon  a  lateral  pivot 
oniMlefa  meridiau  aro^  Wenham  transformed 
ttawals  sliding  aro  upon  the  porino^le  suggested  i 


by  Dr.  Edmuads,  and  baptised  the  tmsf ormed 
aro  as  a**  sector,"  so  as  to  shelve  Mr.  Wale  alto- 
gether. The  beautiful  workmanship  of  Boss  and 
Co.,  notwithstanding  the  *'  sector,**  proved  a 
rickety  and  unmanageable  contrivance,  and,  in 
order  to  get  fairly  go<^  results  out  of  **  Wenham's 
new  stand,"  he  had  to  adopt  a  second  cross 
motion  in  altitude  consisting  ox  Watson's  lateral 
pivot. 

Into  the  oritioiBms  by  «*F.B.M.S.,"  upon  the  fine 
adjustment  and  other  pdnts  I  do  not  now  enter,  but 
when  •*F.B.M.S."  says  that  a  thoroughly  efftdent 
fine  adjustment  is  a  problem  still  unsolved,  he 
shows  that  he  is  not  f smiliar  wtlh  the  beautiful 
and  perfect! V  effident  and  durable  fine  adjustment 
upon  PoweU  and  Lealand*s  best  stand— a  fine 
adjustoient  which  every  critic  knows  to  be  first, 
and  the  rest  nowhere.  But  the  beautiful  hand- 
fitting  of  Powell  and  Lealand's  work  cannot  be 
multiplied  indefinitely,  and  what  we  want  is  an 
equally  food  fine  ad  j  i^itment  that  is  more  generally 
appUcablB. 

The  design  bymeans  of  which  Mr.  Wenham  hai 
carried  out  Dr.  Edmunds's  prindple  of  oonstruction 
is  more  fit  for  a  furniture  miorosoepe  than  for 
sdentific  work.  Its  machinery  ia  burdened  with 
useless  and  rickety  complications,  and  anyone  un« 
derstanding  the  geometay  of  the  sphere  as  utilue4 
b^  Dr.  Edmunds  for  this  principle  of  construction, 
wiB  at  onee  see  that  with  the  object  centred  upon 
a  revolving  stage,  and  otte  movement  in  altitude^ 
all  poedble  illuininations  are  at  command.  Tho 
duplication  of  the  movem^t  in  altitude  confers 
upon  '*Wenham's  new  microsoope"  an  origin n1 
f eature^  and  adds,  posdbly,  to  its  value  for  exhi- 
bition m  a  chemist's  shop -window.  But,  other- 
wise, it  entails  only  expense  imd  iostability. 

Another  F.B.1LS« 

PB0FBBTIB8  OF  IiBNSBS,  &o. 

[20022.]— I  AM  unable  to  give  a  definite  reply  to 
the  queries  of  your  correspondent  *'Len8,^  and 
must,  therefore,  refer  him  to  **  F.B.A.S.,"  or 
some  other  reader,  oompetent  to  deal  with  such 
matters  in  a  satisfactory  way.  I  have  endeavoured 
to  answer  such  of  his  questions  as  seemed  to  fall 
in  my  line,  and  am  glad  if  my  two  letters  have 
been  of  service  to  him.  Undoubtedly,  the  sise  of 
the  f ooal  image  of  a  fixed  star  will  vary  with  the 
quality  of  the  instrument.  I  remember  reading 
somewhere  of  Andrew  Boss  saying:  "The  more 
perfect  the  telescope,  the  less  will  be  the  ^e  of  the 
stellar  image" — a  remark  which  drew  forth  the 
observation,  '*  Then  in  the  most  perfect  telescope 
there  will  be  no  star  at  all."  But.  putting  jokes 
adde,  there  is,  I  presume,  a  definite  formula  giving 
the  magnitude  of  image  due  to  a  certain  focus 
and  aperture.  What  this  is  I  shall  be  glad  if 
*«  F.  B.  A.  S."  or  Dr.  Edmunds  wUl  teU  us.  Airy 's 
book  '*  On  the  Undulatory  Theory  "  will,  no  douot, 
go  fully  into  such  matters,  but  I  aud  many  others 
have  not  had  the  advantage  of  reading  this  masterly 
treatise. 

With  regard  to  the  rider  extracted  bv  «  E.  C  A." 
from  the  **  Cambridge  Mathematical  Tripoa  far 
1881,"  there  is  no  difficulty  in  the  proof.  It  is 
not  Ukely  to  interest  very  many ;  however^  I  send 
it.  Let  us  put  the  literal  rule  into  an  algebraio 
form  3  B  and  F  being  the  radius  and  focus  of  tbe 
large  or  **  ooncave  "  mirror,  r  and  /  those  of  the 
smaller  or  ^*  convex,"  and  x  thoir  distance  apart; 
then  the  rule  savs  that  y/WT^  +  B  -  2r  a  4dp. 
To  prove  this,  draw  Fig.  1,  representing  the  path 


of  the  rays.  A  ray,  AB,  parallel  to  the  axis, 
striking  the  large  mirror  at  B^  is  reflected  so  ss  to 
cut  the  axial  ray  in  E,  whose  distaoce,  DE,  is  half 
the  radius  DH,  or  the  focal  length  F  (^  DE)  Is 
the  half  of  B.  Now,  instead  of  the  ray  being 
allowed  to  cut  the  axis,  it  is  intercepted  at  C  by  the 
convex  mirror  and  reflected  to  the  point  D.  Hence, 
the  points  D  and  E  are  conjugate  f  od  of  the  mirror 
0  F.  Now,  if  Q  F  be  the  radius  of  the  small 
mirror,  the  distances  DF.FE,  and  FGare  con- 
nected by  the  relation  2  .  EF  .  FD  /  (FD  -  FE) 
s  FG,  Or,  putting  the  proper  algebraical  values 
[EF  e=  (B  /2  -  *),  FD  «s  X  and  FG  =  r],  wd 
haVe  2x(R  "  2x)  /  4x  "  U  =  r,  Otia^-  tx 
(B  -  2r)  s  Br.  I  shall  not  occupy  space  with 
the  solution  of  this  quadratic  equation :  but  if  any 
reader  works  it  out,  the  answer  will  come  out, 
4«  «  (B  -  2r)  +  V^*  +  *''»  whioh  is  that 
zequlrea. 


I  fancy  this  would  be  more  convenient  if  put  in 
the  following  way,  and  though  it  is  not  so  accurate, 
yet  it  will  give  the  distanOe  a|^roximatdy,  which 
IS  all  the  best  rule  oan  do :  —Extracting  th»  root  of 
the  second  quantity  to  two  terms  only,  it  gives  B  -^ 
2r*/B.  Henoe^  the  whole  value  is  2B  -  2r  a — 
r  y  B)  ;  or,  dividing  by  4,  we  have  ;r  =a  B  /li  j- 
r  /  2  (1  '  r  /  B).  Now,  the  semi-radii  are  the 
prmdpal  focal  lengths  of  each  of  the  mirrors,  so 
that  we  may  put  x  =  F  -  /  (1  -  / /  F),  or  (F  -  /) 
+  /*  /  F :  or,  the  distance  of  the  mirrors  apart 
must  equal  the  difference  of  their  f od,  increased  by 
a  quantity  obtained  by  squaring  the  lesser  focal 
length  and  dividing  it  by  the  greater. 

In  the  Gregorian  form,  I  find  the  distanoe  apart 
should  be  thb  sum  of  the  foci,  diminished  bv  coght 
times  the  square  of  the  shorter  focus  divided  by 
the  longer. 

Such  rules  for  both  instrruments  oan  onlv  fumidi 
a  rough  guide  for  placing  the  small  speculum;  for 
it  ia  assumed  that  the  image  is  formed  at  the  vertex 
of  the  large  mirror,  which,  I  need  scarody  say,  U 
not  the  case. 

In  response  to  Mr.  Brashear's  kind  notice  of  my 
letters,  may  I  be  allowed  to  aav  that  it  is  a  source 
of  much  pleasure  to  me  to  fiua  that  my  contribu- 
tions are  of  some  slight  service  to  '*our"  Trans- 
atlantic friends ;  and  to  assure  Mr.  Brashear  that 
I,  and  I  am  sure  very  many  others,  eagedy  peruse 
his  characteristic  aud  instructive  letters,  and  trust 
that  he  will  favour  us  with  his  account  of  the 
practice  of  the  famous  American  optidans,  as  soon 
as  convenient.  With  his  well-known  succees  in 
extending  tbe  circulation  of  the  English  MBOXCAino, 
I  hope  he  will  be  able  to  persuade  Dr.  Hastings  to 
contribute  to  these  columns.        Orderio  Vital. 


THE  miW  TBLBPfiONB    BBOEIVB&— 
8MAI.I.  DTNAKO  MACHINES. 

[20023.]— AoooBDma  to  your  correspondent  In 
last  number,  1  am  singularly  unfortunate  in  my 
telephonic  invention,  as  it  had  been  previously 
publicly  described.  Will  ha  please  inform  me 
where  it  is  mentioned  that  the  spiral  was  sur- 
rounded by  three  bobbins  of  insulated  wire  for  the 
purpose  of  magnetising  it,  and  recdving  the  in- 
ducted or  miorophone  current  ?  I  think  he  is  un- 
fortunate, as  his  first  letter  does  not  mention  any- 
thing about  it,  and  his  second  letter  is  almost  a 
repetition  of  the  first,  with  the  exception  of  the 
latter  paragraph ;  and  all  they  could  do  with  it 
was  to  receife  wliistUttg  and  singing,  which  any 
simple  recdver  would  do.  The  surrounding  of 
the  spiral  with  coils  for  the  purpose  as  described 
above,  is  just  as  essential  as  a  magnet  is  to  the  Bell 
tdephone ;  and  I  beg  to  inform  him  that  I  never 
saw  any  account  where  the  spiral  was  used  before. 

How  much  more  unfortunate  must  be  the 
patentee  of  this  recdver  ? 

To  show  how  it  is  possible  to  make  a  small 
dynamo  madiine,  I  have  made  one  which  only 
weighs  61b.  l4oz.  There  is  action  and  reaction; 
it  will  charge  an  electro- magnOt,  &o.,  quite  as 
well,  in  proportion,  as  a  large  one.  Will  send 
more  particulars  later  on. 

George  Tolmaa. 


A  8IUPI49  BAEOKBTEB. 

[20024.1 —Thb  following  is  a  description  of  a 
very  simple  and  inexpendve  barometer.  Whether 
anything  resembling  this  htu  ever  been  desoribed 
before  1  cannot  tell ;  but  I  have  consulted  e/U  the 
books  on  Physics  which  I  possess,  and  noneof  them 
contain  any  mention  of  it. 

Take  a  glass  tube  about  7in.  long,  and  about  fin. 
internal  diameter,  and  draw  out  one  end  b^ore  the 
blowpipe  to  a  point,  leaving  a  very  small  INiflce 
about  1-100  to  1-60  of  aa  mch  diameter.  This 
end  of  the  tube  should  not  be  quite  sharp,  but  some- 
what rounded,  as  in  Fig.  1.  A  oork  is  prepared  lo  fit 
tightiy  the  wide  end  of  the  tube,  and  if  the  cork  is 
made  of  cork,  its  ddes  and  uppef  end  diould  be 
greased  or  coated  with  paraffin,  the  lower  end 
oeing  left  nnooated.  A  rubber  oork  would  an8#er 
better.  The  tube  ahould  now  be  flfled  With  dis- 
tilled water,  to  the  height  indicated  by  the  Une 
(alUiough  the  exact  height  is  of  no  bonsequenoe), 
and  tiie  cork  firml  v  inserted.  The  tube  should  be 
suspended  with  uie  point  downwards  near  the 
window,  and  it  should  never  be  shaken.  When 
the  barometric  pressure  is  low,  indicating  rain^  a 
dtop  of  water  wUl  appear  at  the  orifice^  tthd  hstng 
to  the  lower  end  of  the  tube.  When  the  barometric 
pressure  rises,  the  drop  wilt  disappear,  and  a  bubble 
of  air  may  sonietimee  be  seen  in  the  act  of  entering 
by  the  narrow  opening.  If  more  than  one  drop  is 
extruded,  of  course  they  will  fall,  but  one  drop  will 
idways  remain  euspeuded.  1  have  had  a  tube  of 
this  deecriptiun  hanging  in  my  laboratory  for  two 
years,  and  I  find  its  indioationt  for  rain  and  dry 
weather  most  unerring.  Tbe  only  error  arises 
from  extremely  sudden  rise  of  temperature,  which 
will  sometimes  force  a  dtop  of  water  out  by  ex- 
pansion, although  the  barometric  pressure  is  high ; 
but  in  that  case  the  drop  soon  dries  up  :  in  tbe 
other  case  it  hangs  persistently,  and  will  in  maoy 
indicate  the  approach  of  rain  thirty  houxf 
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liefora  the  appeannoe  ol  the  stonn.  Before  rain 
the  drop  does  not  dry  np,  beoante  then  the  atmo- 
sphere Iintnrated  with  moiitiire.  The  MndtiTe- 
nffs  of  this  weather-glass  depends  upon  the 
differenoe  of  tension  between  the  sorrooBding 
atmosphere  and  the  air  within  the  tube,  the  Utter 
eipanding  or  eontraoting  aooording  as  the  baro- 
metrie  pressnre  is  loir  or  high.    Fig.  2  is  amply  a 


ri   G.  i 
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modifioalion  in  whieh  a  glass  phlal  is  used  with  a 
petf ocated  oork,  through  whioh  psaMs  a  short  pieoe 
of  glass  tubing  with  a  narrow  oxifioe  at  the  lower 
end. 

Oeorge  Hay,  K.D.  Analytical  Ohemlat. 
Analytical  Laboratory,  45.  South  Diamond-Btreet, 
Allegheny  City,  Pa.,  U.S.,  April  17th. 

A  UAKBSHIFT. 

[20025.1— Thb  accompanying  sketdi  represents  a 
r>iigh  ana  ready  deTice,  which  being  original  (if 
aoything  is  such  under  the  tun),  I  yenture  to  de- 
senbe  in  the  hope  that  it  may  prove  of  some  use  to 
beginners  in  turning,  and  who  do  not  possess  that 
amateur's  delight,  a  slide-rest.  I  am  myself  a 
Tsiiest  tyro,  the  device  being  sufficient  proof 
thereof.    A  is  a  piece  of  iron,  say  4in.  by  li^  by  i. 


a  hole  through  oentre  reoeivas  a  |  screw  bolt  3in« 
long;  B  sho^d  be  a  tight  fit  in  bote.  This,  with 
the  requisite  nut  C,  is  Uie  whole  affair.  Now,  for 
its  appUoation  as  represented— D  is  eross  section  of 
arm  of  T-rest,  £  tumiog-tool,  F  the  work.  Now 
let  the  handle  of  tool  be  firmly  pressed  upward 
with  one  hand  while  the  device  is  held  in  position 
with  the  other,  so  as  to  jam  the  tool  as  it  were 
between  B  and  C.  when  I  think  many  a  first 
attempt  to  turn  a  piece  of  metal  in  a  common  lathe 
will  result  in  encouragement  instead  of  despair. 
Note— the  nut  C  should  be  a  loose  fit  so  as  to  be 
easily  adjusted,  all  being  in  position  and  without 
disturbance  by  a  touch  of  the  thumb  of  the  hsnd 
holding  the  device.  A  stop,  as  at  G,  may  perhaps 
give  a  steadier  hold,  but  I  have  not  found  it  neces- 
sary, more  adjustability  being  possible  without  it. 

0.  O. 

LATHB  KATTBB8. 

[20026.]— It  would  seem,  from  recent  corre- 
spondence, that  others  concur  in  my  opinion  re- 
specting the  value  of  a  list  of  dimensions  of  lathe 
parts.  May  I  reiterate  my  request  to  Mr.  Evans 
to  furnish  a  table  of  the  dimensions  of  the  ap- 
paratus he  has  lo  ably  described.  Now  that  we 
are  to  have  a  series  of  articles  on  pattern-making, 
such  a  table  will  be  all  the  more  valuable. 

I  should  like  to  bear  more  about  the  lathe  with 
slide-rest  in  front  of  the  bed.  Can  Mr.  Storey  or 
others  furnish  further  particulars. 

Orderio  Vital. 


OBNAXBITTAX.  8LIOB-BS8T. 

r20027.]-A8  "M.  A.."  letter  19980,  stiU  does 
not  seem  to  understand  the  principle  on  which  the 
divided  nut  of  my  slide-rest  acts,  I  give  an  ezaff- 
gerated  section  of  the  nut  and  screw— A  is  the 


screw  and  B  B  the  nut :  the  small  triangular  spaces 
left  unshaded  give  room  for  tightening,  and  are 
formed  by  first  cutting  both  screw  and  nut  full  and 
sharp,  and  then  taking  off  the  \a^  of  the  thread  in 
both.  I  think  anyone  can  see  how  the  threads 
wedge  into  each  other  on  drawing  the  halves  of  the 
not  together.  In  practice,  the  top  of  thread  of  steel 
screw  should  be  rounded  off  so  as  not  to  cut  a  step 
in  the  thread  of  nut,  which  would  prevent  the 
wedge  action,  and  both  should  be  cat  deeper  and 
coarser  than  a  Whitworth  screw  of  same  diameter. 
With  resard  to  the  query  I  asked  "  M.A,"  of 
course  I  knew  perfectly  well  that  practically  the 
dilemma  of  tapping  the  holes  in  the  halves  of  the 
nut  was  essily  explained  and  got  over ;  I  only  asked 
it  to  show  him  bow  my  not  having  fully  gone  into 
the  minutiffiof  fitting  my  nut  and  screw  had  exposed 
me  to  his  criticism.  **  M.  A*'  gives  me  a  vezy  good 
answer  to  my  insinuation  of  his  quoting  Mr.  Evans. 

P.  w.  a. 


OXTTTINa-FBAMB. 

[20028.1— TSB  cutting-frame  iUustrated  by  C.  E. 
Sibley  (No.  20005)  is  very  similar  to  the  wheel- 
cutting  frame  described  by  me  in  the  number  for 
April  14th,  with  the  exception  of  the  swivelling 
arrangement,  which  is  perfectly  useless  for  the 
purpose  of  cutting  oblique  gears,  as  when  using  it 
9it  obliquely,  it  would  require  a  special  slide  to 
move  it,  the  motion  of  the  slide-rest  not  beioR 
available  in  that  position.  But  when  using  it  as  a 
flv-cutter,  in  turning  spirals,  of  course  this  mode 
ox  setting  it  at  an  angle  is  useful,  though,  for  my 
own  part,  I  prefer  another  tool.  In  the  illus- 
tration there  does  not  appear  to  be  nearly  room 
enough  between  the  circular  cutter  and  the 
driving-pulley,  and  in  cutting  anything  of  a  good- 
sized  wheel,  the  driving-pulley,  if  sufficiently 
larse  to  givepower,  would  touch  the  top  of  wheel 
to  be  cut.  This,  of  course,  is  a  mere  matter  of 
detail  in  making,  and  could  be  easily  remedied ; 
but  it  is  against  using  this  as  a  fly-cutter 
vertically  that  the  chief  objection  lies.  I  made 
two  or  three  instruments  formerly,  of  different 
proportions,  very  much  after  this  pattern*  to 
oe  used  as  fly-cutters,  and  discarded  them  all  in 
favour  of  the  one  I  illustrated  in  the  number  for 
April  7th,  for  one  very  grave  fault,  and  that  is, 
tnat  when  using  it  veitically.  to  ornament  any 
work  that  has  a  raised  moulding  or  collar  at  one 
end,  the  end  screws,  and  part  of  head  through 
which  they  nass,  come  against  the  work,  or 
perhaps  the  chuck,  and  prevent  you  commencing 
your  ornamentation  close  up  to  the  collar.  The 
driving-pulley  also  must  be  very  smaU,  to  allow 
the  tool-point  to  touch  the  work.  In  these 
res|>ects  I  nave  found  my  pattern  much  more  oon- 
veniedl»  and  it  is  just  as  easily  made ;  and  anyone 
who  wishes  can  make  the  head  swivel  round,  by 
substituting  a  binding-screw  for  the  pin  which 
keeps  the  head  on  the  square  shank. 

F.  w.  a. 


XBON  KOtTLDINa.— BTo.  XH. 

[20029.1— Ik  my  last  letter  the  spindle,  loam- 
board,  and  guide  were  ready  for  the  moulder  to 
commence  the  building  of  one  of  the  four  blades. 
Suppose  the  boss  to  be  3ft.  diameter,  a  base-plate 
will  be  required,  7ft.  long,  4ft.  broad  at  one  end, 
running  to  2ft.  at  the  other.  The  inner  or  narrow 
end  of  plate  will  be  placed  against  the  bearing  or 
guide  that  has  been  built  at  the  bottom  of  boss,  and 
Uie  centre  of  broad  end  of  plate  will  be  laid  down 
opposite  to  the  centre  line  on  outside  bearing, 
taking  care  to  have  a  firm  bed  underneath,  so  as  it 
will  not  sink  with  the  weight  of  building.    (For 

Slan  of  plate  see  iketch.)  Before  any  bmlding  is 
one,  the  boss  and  bearing  at  the  bottom  is  coated 
with  parting  blaokwash,  made  with  clean  water 
and  blackinr.  Some  building  loam,  made  from 
floor  sand  and  clay- water,  is  no  w  put  round  the  edge 


of  plate,  and  a  4in.  or  9in.  wall  is  built,  leariogMais 
of  the  joints  at  the  back  or  end  wall  epsn,  tosiow 
the  steam  to  escape  when  drying,  and  the  gMwhm 
easting.    In  the  mside  of  the  wall  brioki  srsmt, 
but  no  loam,  keepina  them  a  little  aptrt,  aadfllliag 
the  space  with  dnders  or  small  coke,  wUsh  srs 
rammed  tight  into  the  joints  so  m  to  kssp  tks 
bricks  firm.    The  cinders  also  serve  m  a  chanssl  to 
cany  off  the  steam  and  gas ;  and  by  sobnildiagths 
mould  does  not  require  so  much  drying  as  it  would 
if  built  solid.    This  kind  of   building  is  what  ii 
called  dry  building.     The  loamboard  is  now  1st 
down  the  guide  to  see  that  the  bricks  on  the  fusof 
the  building  are  ^in.  clear  of  the  face  of  the  losm 
board  or  sweep.    Another  row  of  brick  is  nov 
built  along  the  face,  always  keeping  them  j^  d«sr 
of  the  board:  then  the  wall  is  carried  all  rooad, 
keeping  the  end  and  back  wall  perpendienlar; 
after  that  the  dry  building  is  repeated  same  u  Isit 
course.     Each  course  is  now  built  in  the  nffls 
manner,  till  the  wall  is  about  9in.  broad,  when  do 
more  diy-buflding  will  be  noeessary :  theremsindei 
will  be  built  solid  with  brick  and  loam,  so  ai  to 
have  it  strong.    Each  course  of  biiok  thatoomei 
against  the  boss  is  rubbed  with,  and  bedded  in, 
red  loam,  having  }io.  on  the  face  of  brick.  When 
the  blade  joins  the  boss,  loam  bricks  are  bdHt  in  ao 
as  the  shup  edge  can  be  nibbed  off  and  the  oas 
rounded  into  tiie  other. 

Loam  brick  is  made  of  loam  in  the  same  msnnir 
as  common  brick  is  made  of  day.  Bed  or  fadnt 
loam  is  made  of  coarse  sand  and  day- water  ground 
in  a  mill.  .  The  best  sand  for  loam  mouldiag 
comes  from  Lough  Neagh,  Ireland.  Itisooaiss 
and  open,  not  given  to  crack  when  dried,  or  sosb 
when  casting.  The  North  of  Ireland  contains  Isris 
quantities  ol  red  sand  and  rotten- rock,  whiehli 
suitable  for  any  kind  of  moulding.  Large  qnantitiM 
leave  several  ports  as  ballast. 

Having  the  brickwork  of  one  blade  flnished,  snd 
looking  at  the  outside  end,  it  will  have  the  ^pear- 
anoe  of  Fig.  2.    The  angles  that  are  farmed  by 
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each  course  of  brick  being  kept  f  nrtber  back,  lo  u 
to  be  dear  of  the  loamboard  coming  down  the 
guide,  are  filled  up  with  loam  brick  cut  the  ibsp^ 
so  that  when  the  fadog-loam  la  put  on  then  will 
be  an  equal  thickness  all  over  tne  face,  wbichliy 
so  doing  insures  a  level  and  oonect  svisee. 
Having  got  the  surface  of  the  building  oads 
parallel  with  the  travel  of  the  loamboard,  a  thia 
coat  of  soft  loam  is  first  put  on,  so  as  it  will 
adhere  to  the  face  ef  the  bmlding.  Afterwards,  s 
second  ooat  is  put  on  more  stiff  £nan  the  first  oos ; 
then,  for  the  third  and  finishing  coat,  soft  loamb 
taken  (after  havmg  been  put  through  a  sisre  to 
extract  any  pebbles  or  foreign  matter  that  it  msj 
contain)  and  spread  over  the  snrlaoe.  The  fsos  of 
the  board  is  now  made  clean,  and  brought  down 
the  guide  as  steady  as  possible.  The  loamboard  b 
now  placed  on  the  suide  over  the  oentre  line,  and 
along  the  edge  of  ue  board  a  line  is  drawn  on  the 
f ace  of  the  mde.  whidi  will  run  totheontreof 
boss:  and  for  the  present  the  face  of  the  blade  ii 
finished.  The  buUding  of  the  other  three  bladsi  ii 
performed  in  the  same  manner  (as  the  bladss  see 
to  be  lifted  from  their  bed  and  baked  in  the  ovsa) ; 
at  the  bottom  of  boss,  where  the  bearing  is,  a  jdnt 
is  required  down  to  the  base-plate,  and  some  pansr 
or  parting  sand  put  on,  so  that  when  the  blsdss 
are  lifted  they  will  part  from  eadi  other  without 
breaking.  ^   ^ 

When  the  fourth  Uade  is  buQt,  the  first  one 
will  be  stiff  and  ready  to  commence  anew.  ^  It 
the  top  and  bottom  of  the  boss  there  are  two  poctioBS 
of  the  blade  that  could  not  be  swept;  this  the 
moulder  makes  good  with  his  trowel,  so  as  to  hafs 
it  in  harmony  with  the  finiahed  portion.  The 
pattern-maker  now  supplies  thr^  pieosa  ol  wood, 
which  are  caUed  sections.  Fin.  3,  4,  6,  6,  7,  snd 
Fig.  8  show  sections  and  theur  poeitions  on  the 
mould.  Where  the  sections  are  to  be  i^laced,  a 
notch  is  cut,  or  the  point  of  a  nail  is  dnvenmto 
the  face  of  loamboard,  so  as  to  form  a  lins<» 
which  the  sections  are  placed.  When  in  tbsir 
place  suid  is  rammed  firmly  between  each,  sad 
pared  off  level  with  tbe  back  and  sidea.  A  bttle 
care  is  required  BO  as  to  hava  the  curve  as  regoisr 
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engioei  oonstitated  a  wide  departure  from  the 
eoxrent  pracUee  of  the  Northern  Railvraj.  I  am 
aorry  I  oamiot  aend  yoa  sketch  of  theee  engines,  as 
I  osDBOt  trust  my  memory  to  make  one.  How- 
eror.  I  can  describe  them  pretty  exactly.  They  had 
outside  frames  jnst  the  same  as  the  preceding 
engines  of  the  Western,  only  the  steamchests 
wen,  AS  in  England,  betireen  the  cylinders.  The 
boQer  htd  a  dome  orer  the  firebox,  but  the  regu- 
IstDr  was  in  a  box  agsinst  the  smokebox,  as  was 
Qtotl  in  French  practice.  The  leading  dimensions 
are  sa  follows  :--GylJnder8,  432mm.  diameter  by 
610  stroke ;  heating- surf aoe-flrebox,  10  sq.  meters ; 
taJMs,  81-62— total,  91*62 ;  pressure  9  atmospheres, 
drifing-wheel,  2.100  mm. ;  weight  in  working 
Older,  35,610  kilogrammes,  with  the  following 
repartition:  leading,  10.105;  driving,  14,000; 
tziiliog,  11,605;  tubes,  3,170  mm.,  long. 

If  yon  oompare  these  few  particulars  with  those 
of  toe  most  reoent  engines,  you  will  find  the 
reasons  that  led  to  the  following  transformation. 
In  the  snbeeanent  engines,  built  about  1874,  tbe 
firebox  was  longer,  and  built  after  Belpsire's 
design.  The  grate  now  enlarged  was  carried  orer 
the  traiUng  axle.  The  outside  frame  was  kept, 
bat  an  innde  one  was  added,  embracing  the  two 
tmide  axle-boxes  of  the  driTing-axle,  jnst  as  in 
EngHah  ptaotioe.  The  cylinders  are  oast  with  a 
nddle  on  top,  to  oany  the  smokebox,  which  is 
ejKndrical.  The  dome  was  shifted  towards  the 
oiddJe  of  the  barrel.  The  appearance  of  these 
engines  is  Ten^  much  like  some  built  some  years 
ago  for  the  Great  Northern  Bui  way,  under  the 
nperintendenee  of  Mr.  A.  Sturrock ;  all  the  more, 
'*^—  have   also    their    leading-axle  mider  the 


The  necessity  of  having  express  trains  on  the 
brsnobes  where  there  are  sharp  curves  led  to  the 
adoption  of  a  bogie.  Thia  did  not  alter  much  the 
|eneral  design  of  the  engine,  which  is  now  a  li^le 
hearisr  than  the  preceding.  They  can  paaa  easily 
orer  cnrres  eight  chains  radius.  All  engmes  of  this 
description  are  fitted  with  Smith-Hardy  vacuum 
brake. 

Upon  the  whole,  these  engioea  form  a  type  which 
approximates  English  practice  nearer  tnan  any 
other  that  had  been  done  previously  in  France.  The 
bogie  engines  have  six- wheeled  tenders.  Iheir 
need  can  eaaUy  attain  fifty  miles  an  hour,  and  no 
dor bt  they  have  to  work  the  fastest  trains  from 
Paris  to  Calais,  such  as  the  English  Mail,  which  has 
to  be  forwarded  at  a  speed  of  not  less  than  47 
oiiles  an  hour,  stoppages  deducted. 

4.  The  bogie  is  of  the  old  English  type,  with 
eentral  pin.  It  is  assisted  in  its  displacements  or 
kept  in  position  by  eliding  piecea  upon  which  the 
weight  of  the  fore  part  of  the  engine  rests  trans- 
mitted through  sockets  fitting  into  hemispherical 
baUs  fixed  to  the  cylinders. 

The  table  on  previous  page  gives  the  dimensions 
of  all  the  engines  descril>Bd  above. 

General  Behaeks. 
An  inside-cylinder  engines  in  France  have  the 
moke-box  made  cylindrical,  and  resting  upon  a 
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*>dd]e  cast  with  the  cylinders  jnst  as  in  American 
PJMtioe.  The  diameter  of  the  smokebox  is  that 
of  the  nearest  barrel-plate.  In  engioe  6  the  thick- 
^of  bofler-plate  is  13  5mm.,  and  in  No.  7  it  is 
I4'5ittm.  These  two  last  engines  have  a  box  sfalft- 
^unk.  All  the  engioes  above  described  are  fitted 
r?ii  v*  ^'®**"'**^6'  countcrpressure  brake.  The 
latest  Northern  engine  has  a  compensating  arrange- 
ment for  the  springs  made,  not  of  abaam ,  but  of  two 
^'J^&oka  and  suitable  rods,  as  shown  in  sketch. 
^■sNorthemengineshave  2  Fnedsmann's  injectors. 

„  ,  JBd.  Oobert,  B.So. 

H«skey.atreet,  Nottingham,  15  AprU. 


OBABIBNTS  ON  KB.  AND  8.O.B. 

[20034.]~Thb  gradients  on  the  L  B.  &  S.C.B. 
have  often  been  a&ed  for,  as  well  as  those  of  other 
lines;  but  the  diffioulty  in  giving  ihem  is  the 
inordinate  amount  of  space  they  take  np  whan 
engraved.  I  therefore  send  these  gradients  in 
another  way,  which  avoids  encroaching  on  valuable 
spaoC)  and  at  the  same  time  gives  all  needful  infer- 
matioo.  Beaders  can  easily  draw  the  sections  for 
themselves  from  these  figures.  The  particulars  are 
as  follows,  and  it  must  be  nnderatood  that  each 
gradient  continues  from  one  point  to  the  next, 
where  a  change  is  aoted  -.-Starting  from  London- 
bridge  station  the  line  is  level  to  l|m.,  where  it 
begins  to  rise  1  in  4,744;  2im.«  I  in  1,820  down; 
3m.,  1  in  100  np ;  6im.,  level ;  Gm.,  1  in  2,671  np : 
6im.,  1  in  660  up;  7ftm.,  level;  S^m.,  1  in  660 
down  ;  9im.,  1  in  264  up;  17im..  level;  18^m..  1  in 
264  down;  25im.,  1  in  660  np ;  26im.,  1  in  440  up; 
26)m.,  1  in  377  up;  27im.,  1  in  264  up;  3l|m.,  1  in 
264  down ;  37im  ,  1  in  213  down ;  37lm.,  1  in  330 
down;  38im.,  1  in  264  down;  39|m.,  1  in  528  up ; 
40m.,  1  in  261  up;  41m.,  1  in  1,32H  up ;  42im.,  1  in 
264  up ;  451m.,  1  in  264  down  ;  50ffl.,  to  Brighton 
station,  level. 

I  hope  some  other  correspondents  will  give  the 
gradients  of  other  lines  in  the  same  way.  We  have 
had  the  G.W.  and  G.N.,  I  now  give  the 
L.B.8.0.  I  should  be  glad  to  have  the  L.  d:  N.W., 
L.  d:  S.  W.,  and  Midland,  so  that  we  might  compare 
locomotive  work,  abont  which  so  much  has  been 
written  in  these  pages.  Mr.  C.  E.  Stretton  once 
kindly  promised  the  Midland  to  Leicester,  but 
was  deliBrred  by  tbe  space  required.  Perhaps  he 
will  be  good  enough  to  give  us  the  infomaation  in 
the  manner  above  illustrated,  many  readers  would 
greatly  appreciate  his  trouble.  O.  B.  K. 

Wellington,  N.Z.,  March  2oth. 


Ebbatux.— Page  195  (Letter  20004).—*'  Bailwav 
Brakes—Tlie  Westinghouse  Automatic  Vacuum.^' 
—By  a  slight  printer's  error,  the  word  vacuum 
has  been  omitted  in  the  fourth  line  of  iny  letter, 
page  195, 20001.  It  should  read  that  **  the  Westing- 
house  patent.  No.  1735  .  .  ..is  the  earliest  in 
relation  to  the  Automatic  Vacuum  Brakes."— 
CuocBNT  £.  Stsxxton. 

Ebbatdic,— «•  Teleotroscope."— In  my  letter  on 
this  subject  I  am  made  to  say  that  selenium  has  a 
resistance  10  per  cent,  that  of  iron,  it  should  be  10*, 
that  is  1,000,000,000  that  df  iron.— L.L.B  A. 


REPLIES  TO  QUERIES. 


%•  In  their  anncer$^  Corretpond$nt9  Qr$  r#- 
tpeetfuUy  r$qu$$tcd  to  mention^  in  each  itutana,  th$ 
tUU  and  number  of  the  query  cuked. 


131095.1— G.V.  LooomoUTea  (X7.a.)— booking 
over  back  volumes,  I  aooidentallv  came  across 
**  Caledonian's  *'  query,  previously  overlooked, 
and  notvet  answered.  Old  No.  1  on  G.N.B.  was 
one  of  8narp*s  passenger  engines  of  the  favoorite 
^pe  in  nse  on  many  Bnghsh  lines— notably, 
L.B.  andS.O.,  S.E.,  G.E.,  L.  andN.W.,  &o.  I 
sent  a  rough  tracing  of  it,  whioh  appears  on  page 
485,  Vol.  XXX.Tbut  I  had  then  mislaid  the 
dimensions.  The  driving-wheels  were  6ft  6in. 
diameter  ^single},  leading  and  trilling,  3ft.  6in. ; 
cylinders,  i5in.  by  20in. ;  heating-surface  748  sq.  ft. ; 
double  framing.  Some  of  these  were  rebuilt  as 
tank  engines.  Old  Nos.  223-228  were  coupled 
express  engines,  with  Oft.  6in.  wheels,  and  cylinders 
16iin.  by  22io.,  built  by  Hawthorn,  of  Newcastle. 
-O.B.M.,N.Z. 

[46378.;- BevU  Wheels.— I  shonid  advise  yon 
to  let  a  6m.  wheel  work  into  a  3in.  one.  The  other 
arrangement  proposed  would  necessitate  (1)  a  oon- 
siderable  increase  of  weight,  (2)  double  the  cir- 
cumferential felodty,  (3)  a  great  increase  of 
friction,  and  consequently  an  increase  of  power 
required  to  work  the  machine. — Kbautbbaok. 

[46497.]— Fortified  British  Cities.— Carlisle 
is  an  old  fortified  city,  and  its  walls  are,  I  believe, 
intact  to  the  present  day.  When  the  Pretender 
invaded  England  in  1745  it  was  taken  by  his 
forces  and  garrisoned  by  nearly  500  men.  On  the 
retreat  of  ms  forces  to  Scotland,  it  was  besieged  bv 
the  English  army,  under  the  Duke  of  Oumberlana, 
and  for  seven  or  eight  days  both  sides  cannonaded 
each  other,  ending  m  the  surrender  of  the  place  to 
the  Duke,  on  Deo.  30th,  1745,  the  garrison,  and 
prisoners.  This  was  the  last  siege  of  a  town  in 
Great  Britain.  An  old  work  (dated  1750),  says, 
its  walls  are  so  thick  that  three  men  can  walk 
abreast,  and  they  are  well  planted  with  cannon. 
It  has  three  gates.  Penrith  was  also  a  fortified 
town.— Cumbbblakd. 

[46497.]— Fortified  Cities,— The  ancient  for- 
tinbations  or  town  walls  of  Leicester  were  built  in 
the  time  of  the  Saxons,  and  some  portions  may  be 


traced  to  this  day.  A  drawing  in  the  Leicester 
Museum  shows  a  considerable  length  of  the  wall, 
which  was  removed  only  a  few  years  ago  for  the 
purpose  of  erecting  houses  in  Bonner's-lane ; 
there  were  four  or  more  gates  in  the  waUs,  and 
circular  turrets  or  towers  at  each  angle.  The  walls 
were  chiefly  built  with  rough  blocks  of  granite 
grouted  together,  and  the  foundations,  which  were 
of  a  great  thickness,  are  frequently  met  with  in 
excavating  for  new  work^.  Throsby,  in  his 
"  History  of  Leicester,"  says  Ethelf  reda,  a  Princess 
of  Meraa,  has  the  reputation  of  extendiag  and 
repairing  the  walls  of  Leicester  about  the  year  901, 
after  it  had  been  desolated  by  the  Oanes.  Mat- 
thew Paris  called  these  walls  (which  lay  in  ruins  in 
his  time)  like  forest  rocks,  indissoluble ;  indeed, 
iron  crowbars  and  immense  labour  are  now  re- 
quired to  remove  portions  frequently  come  across. 
The  almost  total  destruction  of  the  walls  and  the 
castle  happened  in  the  reign  of  Henry  II.  I  shall 
be  pleased « to  give  any  further  information  re- 
quired.—Jab.  TaLkxm  SaoTE. 

[46500.]— Cement  for  Cards. -If  the  cards  are 
of  cloth,  I  believe  the  be^t  m4kee  are  cemented 
with  rubber— that  is,  indiarubber  dissolved  in 
bisulphide  of  carbon,  or  the  soft  rubber  spread  on 
between,  and  the  layers  pressed  together.  If 
leather  cards,  they  wiU,  no  deubt,  be  cemented  by 
glue,  into  which  some  taimin  his  been  stirred :  bnl 
leather  cards  are,  I  think,  nsed  in  single  thick- 
nesses. A  piece  of  cloth  card  I  had  was  certainly 
made  by  spreading  the  softened  rubber^heec 
between  the  cloths  and  pressing  them  well  into  it. 
— E.  G.  M. 

[46503.]— Jamming  of  Tapered  Journals.— 
I  have  to  apologise  to  *'  Glatton,"  page  178 ;  but 
being  much  occupied,  his  request  escapod  notice 
untiTthis  evening.  In  the  first  place,  I  must  con- 
fess that  I  don't  know  what  is  the  meaning  of  "  the 
angle  of  repose,"  as  relates  to  a  swiftly  revolving 
mandreL  But  were  I  fitting  one  up,  I  should 
much  prefer  to  make  A  B  D  =  8^,  than  the  an^le 
A  B  C.  I  don't  feel  competent  to  say  at  what  precise 
angle  hardened  steel  would  stick ;  nor  do  you  state 
what  amount  ofpressure  would  be  put  upon  it  to 
make  it  stick.  The  pressure  of  the  work  in  a  latiie, 
acting  usually  in  the  reverse  direction,  I  would  nse 
a  taper  of  say  |in.  to  lin.  of  length  in  conjunction 
with  a  tapered  shoulder.— J.  J.  A.,  Liverpool. 

[40606.]  —  Franoh  Polish. —No  help  for 
scratched  work  but  to  scrape  and  repolish. 
Patches  may  be  repolished,  but  it  will  need  a 
skilful  hand.  Consult  the  papers  on  *' French 
Pohshing  "  in  Nos.  814,  816. -T.  P. 

[46514.]— Wood-Turning.— I  don't  know  how 
the  professional  turners  do  it,  but  I  should  mount 
the  vase  in  the  centres,  and  dear  out  all  but  a 
centre  pillar  of  wood,  which  could  be  removed 
when  the  hollow  was  cut  out  sufficiently.  —  A 
Novice. 

[46524.]— Air-Pomp.— Ton  might  get  about 
15lb.  with  a  tall  column  of  mercury,  but  doubtful 
if  jou  get  more.  Supposing  you  mean  to  work 
on  the  principle  of  the  trompe,  you  won't  get  so 
much.— G.  M. 

[46528.]— M.B.  Looos— Seeing  that  loco,  enm- 
neers  would  hesitate  before  they  expressed  a  defimte 
opinion  as  to  whether  the  bogie  should  lead  or 
traU,  "  F.  C.  B."  will  understand  that  no  answer 
can  be  given  to  his  question.  I  think,  however, 
he  may  take  it  that  wnere  the  engine  has  a  tender 
or  is  intended  for  fast  traffic  the  majority  of  engi- 
neers would  prefer  the  bogie  to  lead.— S.  B. 

[46532.1— Confervsa  on  Portland  Cement.— 
Goat  the  l^ortland  with  silicate  of  soda,  or  else  put 
in  some  snails  to  keep  the  confervs  down. — T.  P. 

[46544.]— Glass  Bandsrsd  Dim.- If  you  can- 
not dean  it  with  strong  potash  solution,  try  weak 
solution  of  sulphuric  ado. — 0.  K. 

[46613.]— Orgran.-The  fdt  I  use  is  the  best 
table  felt  about  |in.  thick,  but  a  beet  plain  felt 
whidi  can  be  obtained  at  any  carpet  warehouse 
will  answer.  The  advantage  of  felt  over  two  or 
three  thicknesses  of  leather  is  that  its  keeps  it  das- 
tidtv  so  much  longer.  2.  The  wind-bsr  is  usually 
fixed  into  the  ends  of  the  wind-chest,  bnt  is  not 
glued  to  the  bars ;  it  is  screwed  to  the  thick  bait, 
and  a  strip  of  leather  is  glued  to  the  wind- bar  and 
soundboard.  3.  If  your  Open  Diapason  is  voiced 
quietly,  make  the  C  0  in  wood  4i  by  3|,  and  cut 
the  mouth  one*4hird ;  but  if  it  is  voiced  strongly, 
out  the  mouth  one-half  in  height,  and  give  wind 
to  correspond.  It  should  be  a  difficult  matter  to  tell 
where  the  metal  ends  and  the  wood  begins.  4. 
None  at  all ;  I  never  nse  them.  Neither  are  they 
necessary,  and  much  less  useful.  I  have  built 
many  one-manual  organs  for  chambers,  and  never 
felt  the  want  of  runners,  alias  *'  castors,"  and  I 
would  not  Vke  to  build  a  two-maanal  organ  with 
independent  pedal  organ  on  castors  for  anyone.  In 
every  case  they  do  more  harm  than  good.  The 
use  of  them  implies  either  bad  design  or  bad  work- 
manship.—J.  DBZ8SEB. 

[46618].— ConneotinflT  Bourdon  Stop  with 
Pedals.— How  long  i4  it  since  ''G.  E.  »."  read 
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the  EnouBR  Mscbaszo?    *' Adept,"  I  am  sort 
to  HIT.  left  ns  more  than  10  yean  Bince,  and 
changed  hia  tignatore  ipore  than  eight 


yean  ago.  If  **G.  E.  B."  will  gire  fomeideaai 
to  the  size  of  his  organ,  and  the  height  he  can 
allow  for  his  Bourdons,  I  will  help  him.  Cut 
the  ceo  boards  8ft.  2in.  long,  and  the  block 
3^. ;  the  CO  4ft  2xn.  long,  Uie  block  3in.— J. 

[4662d.]  — •  Ohemioal.  —  Ammonium  chloride 
oould  be  purified  by  re-soblimation.  The  process 
may  easily  be  conducted  by  pladng  the  chemical  in 
an  earthenware  jar,  invening  a  liurger  one  orer  it, 
and  ap|>lTing  heat.  Any  dealer  in  chemical  appa- 
ratus  will  supply  you  with  a  book  of  labels  for 
Uboratory.— W.  B.  A. 

[46646.]— Ufarlring'Ink.— Some  sueh  colouring 
matter  as  archil,  or  an  aniline  oolour,  is  added  to 
marking  ink  to  gtre  it  body.  Add  to  your  formula 
^s.  arehil.  A  better  ink  I  prepare  by  preoipitat- 
mg  silTer  carbonate,  diisolving  in  tartaric  aoid  and 
ammonia,  and  adding  about  10  per  cent,  gum  and 
26  per  cent,  archil.  Bequires  a  warm  iron  oyer  the 
marked  linen.~W.  B.  A. 

[46670.]— To  Gelatine  Paper.— HaTe  you  tried 
poiiahing  your  glass  before  use  with  finely- 
powdered  French  chalk  P  I  think  it  will  effect  your 
purpose.— W.  B.  A. 

[46672.]— Binding  Screws.— To.  Mb.  Lai^- 
oashekb.— I  shall  be  ^eatly  obliged  if  you  will 
favour  me  with  the  matnictions  for  making  the 
above  that  you  offer.— Cbitx. 

[46680.]  -  Horizontal  Escapement.  —  If 
**  Working  Black^ith "  practices  the  rule,  as 
^ven  on  p.  182,  of  putting  horizontal  escapement 
m  beat,  I  nave  no  doubt  he  will  at  some  time  or 
other  find  himself  at  sea.  For  instance,  we  will 
suppose  he  has  got  hold  of  a  watch  which  has  had 
a  new  cylinder,  and  the  balance  not  put  on  iu  its 
proper  place,  then  *'  Working  Blacksmith,"  I  am 
afraid,  will  find  his  watch  as  far  out  of  beat  as 
ever.  Now  I  think  I  can  give  a  more  definite 
system  of  putting  horizontal  watchea  in  beat  than 
that.  For  instance,  in  patting  the  balance,  bring 
the  face  of  cyb'nder  opposite  'scape- wheel  jewel ; 
then  put  your  hairspring  pin  ih  stud,  llbaving 
it  slack  enough  to  enaDle  you  to  diraw  the 
spring  either  way.  Then,  with  a  pair  of 
fine-pointed  watch  tweezers,  very  gently  press 
forward  the  fourth  wheel  (that  is  the  wheel  next 
the  'scape  wheel),  keeping  your  eye  fixed  on  one 
of  the  balance  arms,  at  the  same  time  noticing 
where  the  arm  starts  from.  If  you  have  been 
fortunate  enough  to  get  the  watch  m  beat,  which 
sometimes  happens,  you  will  see  the  balance -arm 
move  an  equal  distance  on  each  side  from  where  it 
started  from.  In  case  it  should  not  do  so,  and  you 
have  more  draw  on  the  right  than  the  left,  let  out 
the  spring  a  little ;  work  in  this  manner  until  you 
have  the  lift  or  draw  equal.  Then  put  your  pin  in 
tight,  and  you  \vill  find  jour  watch  in  perfect 
beat.  The  same  rule  appUes  to  verge  and  lever 
work,  with  the  exception  of  what  b  called  fourth 
wheel  in  lever  and  (ieneve  watches,  ia  the  contrate 
or  crown  wheel  in  verge  watches.— Thulds*  Pbac 

TZOAL  WaTCSOCAXES. 

[466fi6.]-Organ  Keeds.—" Wits'  End"  had 
better  get  some  one  who  knows  his  work  to  put  the 
oboe  back  into  the  swell.  If  he  came  into  my 
shop  and  put  a  reed  pipe  to  his  mouth,  he  would 
soon  find  the  68.  fine  laid  on  for  so  doing.  No  one 
but  a  person  totally  ignorant  of  reed  work  would 
attempt  to  do  such  a  trick  as  poor  **  Wits'  End  '* 
has  done,  and  many  a  good  organ  is  spoiled  by 
such  clever  performances. — J.  Dbessbb. 

[46690.]  —  Waterproofing-  Fabrics.  —  On 
several  occasions  lately  queries  have  been  sent  to 
the  "E.M."  asking  how  to  render  clothing 
material  waterproof,  and  in  replies  directions  have 
been  given  either  to  use  linseea-oil  and  size,  or  to 
soak  the  articles  in  solution  of  alum  and  lead 
acetate.  As  the  whole  subject  of  waterproofing 
ordinary  cloth  or  linen  fabrics  seems  to  me  of  great 
importance,  I  would  venture  to  call  the  attention 
of  our  readers  to  that  small  portion  of  the  subject 
which  has  come  within  the  scope  of  my  own 
knowledge,  to  ffive  suggestions,  and  to  ssk  infor- 
mation. I  think  that,  to  get  a  waterproof  garment 
few  would  like  to  spoil  their  coats  with  linseed-oil, 
to  stiffen  them  with  size  into  the  similitude  of  a 
''sou' -wester"  cape,  or  to  subject themaelves to 
the  chance  of  poisoning  by  the  use  of  lead.  The 
great  desideratum*  is  a  process  by  which  ordinary 
cloth  may  be  made  waterproof,  or  even  unwettable 
without  damsgiDg  its  appearance,  rendering  its  use 
unpleasant  or  harmful,  or  hindering  the  free  pas- 
saga  of  hii  through  its  pores.  The  objection  to 
inoiarubber  is,  of  course,  that  it  is  heavjr,  stops 
penpiration,  and  is  not  adapted  to  be  worn  in  both 
wet  and  dry  weather.  A  patent  was  taken  out  in 
1875  by  a  Frenchman  for  waterproofing  fabrics  by 
passing  them  from  a  roller  throuffh  a  bath  of 
paraffin  dissolved  in  carbon  binUphide  or  naphtha, 
and  then,  after  prestiiig  between  rollen  to  remove 
excess  of  liquid,  driving  off  tho  solvent  in  a  hot 
chamber,  and  so  leaving  paraffin  in  the  fibres  of 


the  doth.  I  should  imagine  that  there  are  several 
objections  to  this  process ;  bnt  I  suggest  that  some- 
thm^  similar  might  be  done  by  way  of  trial  by  the 
quensts,  and  I  shall  be  glad  to  learn  the  result. 
It  seems  to  me  that  it  is  by  no  means  impossible  to 
get  a  practioal  process  of  wat«rproofing  ^ooda  so 
tnat  water  shall  roll  off  them  without  wettmg,  and 
also  air  pass  freely  through  the  pores.  In  the 
animal  creation  many'aquatie  birds  have  oily 
feathen  and  can  dive  under  water  without  a 
wetting;  and  in  the  vegetable  creation,  many 
plMita  have  leaves  ooveied  with  delicate  hain 
which  throw  off  the  rain.  And  eren  water  itself 
supports  small  globules,  owing  to  what  is  oalled 
*'  surface-tension."  How  would  it  be  to  manu- 
ftictnre  a  fabric  of  a  hairy  nature,  and  partiallv 
saturate  the  pores  with  some  tmobjectionable  oil. 
— Kbbux. 


]— Shellao  Oememt.— I  consider  shellac 
useless  for  tbis  purpose.  The  following  answen 
well:  Place  some  isinglass  in  a  wide-mouthed 
bott|e.  Put  the  bottle  in  boiling  water,  and  add 
sufficient  acetic  acid  drop  by  drop  until  the  whde 
forms  a  stiff  paste.  Stir  well,  and,  when  required 
for  use,  place  bottle  in  hot  water  until  contents  are 
softened.  Apply  to  glass  with  a  camel-hair  pencil. 
— W.  B.  A. 

[46700.]— Inteasity  Coll.— When  making  my 
fint  intensity  coil  I  obtained  similar  results.  The 
stiokii^  of  the  break's  hammer  to  the  core  was 
caused  through  imperfect  insulation  of  the  two  sets 
of  ti^ifoil  forming  the  condenser.  Examine  your 
condenser  in  this  direction.  The  reason  why  the 
**  breaker  "  does  not  vibrate  when  the  condenser  is 
detached  may  be— too  great  a  stiffness  of  the 
hammer- spring,  too  ^eat  a  distance  between  the 
core  and  hammer,  or  imperfect  metallio  contact  be- 
tween *<  breaker  "  and  regulating- screw  when  the 
hammer  is  at  rest.  The  points  of  contact  should 
be  amalgamated,  or,  still  better,  consist  of  small 
platinum  wire  and  disc  soldered  to  regulating- 
screw  and  **  breaker."— Kbatttbback. 

[46702.]— DrlllB.— Brills  for  iron  and  brass  are 
different  from  each  other,  as  the  latter  has  its 
bevelled  edge  at  a  sharper  angle  than  the  former. 
They  may  be  set  by  grinding  the  flat  side  on  a 

grindstone  and  then  finishiog  onaa  oUstone.-  To 
uden  them  it  is  necessary  to  fint  heat  them  in  a 
clear  fire.  When  of  an  even  red  cherry  tint  they 
should  be  taken  out  and  plunged  into  a  vessel  for 
about  iin.  down ;  then  coUfet  ten,  and  immerse  the 
rest  of  the  drill,  then  rub  them  on  an  oilstone. — 
Beetle  Cbushbbs. 

[46704.]— Blake  Transmitter.— The  carbon  is 
not  fixed  to  the  diaphragm  in  the  Blake  trans- 
mitter. This  instrument  was  fully  described  and 
illustrated  in  Vol.  XXXI.,  No.  781,  page  14. 
Enqush  Mkchanio.  If  "Practical  Amateur" 
finds  any  difficulty  in  getting  the  copy  of  '<  E.M." 
to  which  I  refer,  I  sbaJl  be  happy  to  lend  him  one 
I  have,  if  he  will  give  his  name  and  address.  I 
have  recently  made  a  pair  of  the  above  form  of 
transmitters,  which  give  splendid  results,  bnt  they 
are  rather  difficult  for  an  amateur  to  construct. — 
J.  P.  M. 

[4670i.l— Blake  Transmitter.— There  is  no 
electrical  connection  between  the  microphone  and 
the  diaphragm;  the  lattor  simply  vibrates  from 
the  action  of  soundwaves.  Any  other  substance 
but  iron  may  be  used  ;  but  experiment  proves  iron 
the  best  for  this  kind  of  transmitter.  1  send  back 
and  sectioiud  views,  which  I  hope  wiU  be  useful. 


ot|ier  by  pieces  of  vulcanite.  The  onrrsnt  flows 
thus:  ftom  C  of  battery  to  spriog  D.tfafli|oeby 
contact  through  microphone  B,  throngn  priasy* 
wire  of  induction-ooil  to  Z  of  battery,  and  thssies 
to  O  of  battery,  oompleting  the  oiruuit  Ihe 
seeosdary-wire  goes,  of  eourse,  one  end  to  line, 
the  Other  to  earttf  or  return  wire.  If  this  is  not 
found  euffieiently  clear,  shall  be  glad  to  asost  yon 
further.— ToBHi. 

[46713.1— Bleaohinff  Clothes.— The  foOowxng 
recipe,  which  I  saw  the  other  day,  may  prove  uss- 
f  ul  .'—Take  4  pounds  washing-soda,  and  jput  it  into 
1  gallon  boiliog  water.  Boil  the  whole  half  sa 
hour.  Then  add  1  pound  chloride  of  lime  free  from 
lumps.  Strain  when  cold,  and  keep  in  eorksd 
bottles.  A  teacupf ul  is  sufficient  for  a  large  wash. 
— W.  B.  A. 

[46715.]- Fhotorraphio.— (1)  I  should  adriie 
"  Semper  Fidelis"  to  purchase  a  handbook  on  the 
production  of  opals.  (2)  A  cloth  bellowe  maybe 
easily  made  at  a  trifling  coet,  by  any  amatenr ;  est 
Bom6  thin  oardboard  to  the  length  required,  and 
miteredattbeends;  glue  on  with  thin  ^Ine  on  to 
Italian  cloth  or  black  twOl.  For  a  bellowB  for 
camera  7^in.  by  4iin.,  |in.  will  be  about  the  right 
width ;  ii  larger,  wider  in  proportion.  JM  each 
piece  be  about  iin.  apart^  leave  about  2m.  U 
cloth  longer  than  required,  and  amnge  the 
oardboard  so  that  the  inner  joint  will  be  at  the  tsp 
of  bellows,  and  the  outer  one  at  the  bottom,  orysa 
wfUl  have  a  thick  and  ugly  joint.  Now  gbw 
together,  leavixig  the  cardboud  outndO';  then  cot 
another  piece  of  ololh  and  glue  the  beUows  with 
very  thin  glue  and  put  the  cloth  on,  working  well 
into  the  bumk  spaces  with  the  fingen ;  put  on  one 
side  till  nearly  set,  then  fold  and  place  under  a 
weight.  A  much  nicer  appearance  will  be  obtainsd 
if  l£e  outside  is  thin  leather  instead  of  doth.— 
Jaxbs  Pabkotson. 

[46716.]  — Photographic.— I  have  made  a 
oamera  bellows,  which  works  weU,  as  below.  Cot 
some  cardboard  into  strips  (I)  the  size,  when  plsoed 
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together,  of  the  bellows  required.  Take  the  pisees 
required  (2)  for,  say,  the  bottom  of  bellows.  Laytheai 
onatable  (3),  paste  together  bv  sticking  brown  psser 
over  the  whole.  Proceed  the  same  for  the  otMr 
sides.  Place  them  in  position.  Glue  brown  fisper 
over  the  whole,  and  upon  that  one  thirknaa  fi 
black  twilled  calico.  Tbe  apparatus  will  last  a  ksg 
time  and  work  well.— W.  B.  A. 

[46715.]— Photographic— 1.  Opal  plates  szs 
prepared  in  the  same  manner  as  any  other  drr 
plate ;  the  difference  is  in  the  glass  opsl  being  used 
instead  of  plain  glass.  2.  To  mske  a  camcn 
bellows,  obtain  a  piece  of  black  twill  of  the  requiied 
size,  and  glue  thereto  a  piece  of  brown  paper,  dry, 
and  rule  lines  as  per  sketch.    The  lines  numbsreil 


A,  diaphragm ;  B  B,  indiarubber  band  surrounding 
diaphragm :  0  0,  cast-iron  ring,  screwed  on  to 
case;  D,  fine  spring,  tipped  with  a  bead  of 
platinum ;  £,  microphone,  sunk  in  brass  cap  and 
suspended  by  piece  of  watch-spring;  F,  micro- 
meter adjustment ;  G,  small  stiff  piece  bent  brass, 
pressing  upon  indiarubber  band  to  keep  diaphragm 
m  position ;  H,  stiff  spring,  the  end  covered  with 
indiarubber,  pressing  firmly  upon  diaphragm,  near 
centre,  to  control  vibrations.  The  springs,  D  and 
E,  ana  adjustment-bar,  F,  are  insulated  from  each 


1,  2,  3,  &c.,  should  be  an  inch  apart.  The  oihsii, 
aa^  bbj  c  c,  and  d  d,  must,  of  course,  be  at  a  dis- 
tance corresponding  to  the  lengths  o^  theses, 
top,  and  bottom  of  camera.  The  dotted  lio^ 
WW  are  an  inch  distant  from  the  last  NowM 
as  follows  :— 1.  towards  you ;  2.  back;  3.  towsids 
you.  and  so  on  till  all  are  folded ;  rub  the  crssMS 
well  down,  and  again  spread  your  bellowt  out  fiit 
Kowfold  aa.bb^eCfdd  (the  brown  p^sr  besf 
uppermost)  all  towards  you,  crease  wed  sod  efUB 
spread  out  flat ;  now  fold  the  diagonal  fioei  aU 


I  fancy  yon  will  have  but  little  difBcol^  is  fledte 
the  way  to  ooax  the  beUows  into  shutoog  up*  Jf 
<*  Semper  Fidelis"  finds  any  diffLeoBy  aboot  tu 
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jok  tnd  will  advertise  kU  addren,  I  will  wnd  him 
»  piaoe  already  folded  aa  a  pattern  for  him  to  work 
by.^LOWWOBX. 

r46732.]-Kicroaoopic  Fuarl.— "  L.  L."  wUl 
find  in  No.  836,  Vol.  XXXIU.,  page  84,  direotious 
far  mounting  leaf  fungi  as  opaque  objeoti :  he 
muat,  howBTer,  take  care  that  before  pnttinff  them 
into  the  ceOs  they  are  thoroughly  dry.  1  keep 
mine  between  blotting-paper  for  two  or  three 
aaaJUha  before  mountii^.— T.  W.  W. 

[46741.]— Iiandaoape  Photography  and  Dry 
natea.— If  <«  Holiday  Work  "  will  make  an 
emulaion  after  the  following  formula,  I  think  he 
will  have  just  what  he  requires :— Ammonium 
bromide,  SBgr. ;  idodide  potass,  4gr. ;  ohloride 
ammonium,  2gr. ;  gelatine,  70gr. ;  water,  loz. ; 
nit  tilTer,  65gr. ;  water,  loz.  Emulsify  at  about 
90°  F.,  and  keep  at  same  temperature  for  one  hour, 
waih,  filter,  and  coat  places.  I  find  this  rery 
little  quicker  than  wet  collodion,  and  a  splendid 
quality  of  plate.— Glowwobk. 

[46745.]— Stopping  Teeth.— "  Murano  "  has 
endsntly  overdone  his  stopping.  The  eozreot 
thiogis  to  place  a  tiny  crystal  of  pure  carbolic 
add  on  cotton  wool,  introduce  it  into  the  offend- 
ing tooth,  then  ^  von  like),  a  little  collodionised 
wool,  and  over  all  a  small  piece  of  cotton  wool 
satnxmted  with  a  solution  of  gum-mastic  in  ether. 
This  is  the  treatment  practised  in  one  of  our 
Urgest  provincial  hospitals.— W.  B.  A. 

[46746.]  —  Balmer^a  and  PhiUip's  Gas- 
Stoves.  — It  was  recommended  as  the  best  means 
of  altering  an  old  stove.  A  description  was  then 
given.    I  now  send  a   drawing  of  one  I  have  in 


use.  A  found  ring  of  Jets  are  made  to  bum  be- 
tween two  sheet  air  space  cylinders,  as  shown.  It 
will  be  seen  that  there  is  a  large  amount  of  heated 
florfaoe  by  this  arrangement.  The  cylinders  are 
screwed  together  at  bottom,  and  a  row  of  holes 
punched  round  opposite  to  the  burner -jets.— Tax 

Olfl-MAH. 

[46765.]  —  Periosteal  Bhenmatlsm.  —  That 
means  an  affection  of  the  bones;  there  is  also 
nervous  and  muscular  rheumatism.  I  think  I  have 
fifty  remedies  for  mv  complaint,  and  I  have  tried 
most  of  them  without  effect.  I  have  had 
tbe  best  professional  advice,  have  even  tried  to 
form  a  diagnosis  of  m^  case  to  help  them ;  they 
without  exception  say  it  is  either  a  sprain  or  rheu- 
matism. As  the  complaint  did  not  kill  me  I  left 
thsm,  and  get  on  as  well  as  I  can.  But  new  I'll 
•ay  what  I  think  is  the  matter  with  both  of  us :  it 
ii  the  liver  that  causes  all  this  pain.  Professor 
Hozleyiays:  **  The  liver  is  the  largest  glandular 
organ  in  the  body,  weighing  50oz.,  which  lies  ia 
the  right  side  of  the  bodv,  immediately  below  the 
diaphragmi  &o. ;  it  liee  edgeways  and  fits  into  the 
diaphragm,  while  its  lower  eurflaee  touches  the 
tttestiUM  and  risht  kidney."  I  find  it  imposaible 
to  lie  on  mv  right  side ;  it  causes  immense  pain  In 
biok  and  iight  arm.  I  was  told  to  forsake  malt  or 
alcoholic  liquors,  and  try  milk  diet;  it  made  me 
wone,  and  brought  on  a  fit  of  piles,  which  I  eot 
rid  of  with  much  trouble.  What  nepple  call  a 
ttitdi  in  the  side  proceeds  from  innammation  of 
the  liver ;  it  adheres  to  the  diaphragm  and  affedts 
the  breathiog.  Our  ease  is  enlargement  of  the 
Uver.  What's  the  remedy?  Purgatives?  AJas! 
no:  they  will  onlyeerve  to  increase  the  jwoduction 
of  lecretions,  andTexdte  the  organ  when  it  should 
be  lees  active.  I  only  say  what  I  know.  The  less 
we  eat  and  drink  the  better,  and  take  plenty  of 
^eroiae.  I  cannot  advise  further  at  present  The 
^ks  have  great  respect  for  the  fiver.    A  cadi 

Addxemed  Layard  as  ^  Friend  of  my  heart  and  joy 

of  my  Ifver.'*— FiDDLEE. 

[46747.]-Bapid  Dryiiv-Boz.— I  send  desired 


sketch   with  pleasure.    The  letters   correspond. 
A,    opening    for    tin    chimney;    B,    box;     C, 


chimney,  which  should  be  forced  into  opening 
•in  strawboard  screen,  entirely  covering  a  fire- 
place; B,  liffht-tight  door,  omitted  in  sketch; 
£,  screen;  F,  fireplace;  I,  air  inlet;  O,  air 
outlet;  S,  sliding  shutter;  8  S,  shelves.  The 
edges  of  the  shelves,  and  inside  of  doer,  must 
be  covered  with  felt  or  flannel,  to  insure  proper 
current  of  air,'  the  direction  of  which  is  shown  bj 
arrows.  The  box  should  be  used  after  the  fire  is 
out,  in  a  fireplace  with  a  good  draught.  In  sum- 
mer a  Bunsen  should  be  burnt  in  the  grate,  to 
create  draught.— Gel^izng-Bboxidb. 

[46753.1— ▲  Water-Cloaet  Nuisance.  ~*  If 
'*  Silence ''  will  get  a  short  piece  of  indiarubber 
hose-pipe  and  force  it  on  to  nose  of  ball-ta^  and 
leave  it  so  long  that  it  may  reach  to  within  an 
inch  of  bottom  of  ciatem,  it  will  stop  all  sound  as 
soon  as  the  water  rises  to  above  end  of  hose-pipe. 
I  have  proved  it  often.— A.  Bick^bbt,  KewcasUe- 
on-Tyne. 

W [46773.]— Prlnoe  of  Wales  Harp.-If  Mr. 
orley  wUl  obeerve  the  following  instructions  he 
will  be  able  to  make  a  Prince  of  Wales  harp  that 
will  be  far  superior  to  those  sold  in  the  show, 
Presumiug  that  Mr.  Worley  is  acquainted  with  the 
shape  of  these  instruments,  I  propose  that  he 
should  make  a  strong  frame  of  the  shape  required 
of  sood  dry  beech  fin.  thick.  The  longest  aide 
of  uiis  frame  should  be  18in.  and  the  shortest  15in. 
The  width  of  the  frame  should  be  12in.  The  width 
of  the  pieces  forming  the  two  sides  of  the  frame 
should  be  Uln.,  and  the  end  pieces  2in.  wide.  The 
bottom  of  the  soundboard  should  be  of  dry  beech 
fin.  thick,  pinned  smooth  on  both  sides,  and  firmly 
secured  to  the  frame  with  hot  glue  and  a  few  good 
screws.  The  upper  part  of  the  soundboard  may 
be  made  of  dry  beech  not  more  than  ^in.  thicx 
before  planed.^  This  also  should  be  firmly  secured 
to  the  frame  with  sood  hot  glue,  but  before  securing, 
drill  six  holes  of  lin.  diameter,  three  in  a  row 
about  lin.  apart  in  the  centre.  When  this  is  firmly 
secured  to  the  frame,  place  two  bridges  about  lin. 
from  the  ends  of  the  frame,  one  at  each  end ;  out 
a  small  groove  in  each  of  the  bridges,  which  shonld 
be  made  of  hard  wood  \va,  thick  and  Am.  wide, 
and  glued  firmly  to  the  upper  portion  of  the  sound- 
boarcU  In  each  groove  place  a  piece  of  thick  iron 
wire,  which  ahould  be  perf  eetly  straight.  Seoore 
18  steel  pins  a  little  beyond  the  bridge  towards  the 
edge  of  the  stndght  portion,  or  bottom  of  the 
soundboard.  This  will  serve  to  fasten  the  ends  of 
the  wires  to.  At  the  other  end,  which  is  slanting, 
fix  eighteen  good  pianoforte  pegs  Jin.  from  the 
bridge.  The  Instrument  is  now  ready  for  wiring. 
The  wire  used  should  be  fine  steel  wire|  such  as  is 
employed  for  the  higher  treble  notes  m  a  piano- 
forte. In  the  instrument  described  thei^  will  be 
eighteen  wires,  and  consequently  eighteen  notes. 
The  lowert  note  should  be  tuned  in  unison  with  the 
4th  or  G-  string  on  the  violin.  These  ei;(hteen 
notisB  will  make  a  compass  of  a  little  more  than 
two  octaves,  excluding  the  semitones.  If  any 
semitones  are  required,  it  will  be  necessary  either 
to  reduce  the  compass  or  otherwise  to  iocreose  the 
width  over  12in.  The  pegs  and  pins  should  be 
placed  ^ia.  apart,  in  order  to  allow  room  for  the 
fingera  in  nli^fing.  Should  Mr.  Worley  require 
lorthar  explanattoa  or  information,  I  will  gladly 


comply  with  his  request,  and  do  my  best  to  help 
him.— Q-.  Fbysb. 

[46818.1— PnttlnflT  Chain  in  Watch.— If  yon 
look  at  the  bottom  or  large  part  of  the  fusee,  you 
see  a  slot  cut  in  the  groove  where  the  chain  runs, 
and  in  this  groove  there  should  be  a  pin,  and  on 
this  pin  you  murt  hook  your  chain.  If  you  look  at 
the  outside  of  barrel  you  will  see  a  small  hole,  this 
is  for  the  other  end  of  the  diain.  Take  the  move- 
ments in  your  left  hand,  with  the  pin  in  fosee  and 
hold  barrel  upwards,  so  that  they  may  be  easily 
got  at ;  now  hook  the  Y  hook  (it  generally  has  tail 
or  spike)  in  the  barrel.  Place  the  thumb  of  your 
left  hand  lightly  on  the  hook  to  keep  it  nom 
dropping  out ;  let  the  chain  hang  straight  between 
the  two  plates  ;  liow  take  your  pliers  or  a  key, 
torn  the  arbor  backwards,  keep  your  thumb  on  the 
barrel  to  guide  the  chain  and  steady  it.  When  you 
have  got  chain  on  barrel,  with  the  exception  of 
about  half  an  inch,  take  your  tweesers  and  put  U- 
hook  under  the  pillar  and  hook  it  on  to  the  fusee  ; 
now  turn  the  arbor  and  allow  watch  to  run  down  : 
now  put  on  ratchet,  and  set  up  about  half  a  turn ; 
now  put  on  regulator,  next  balance,  get  it  in  beat, 
&o.  I  did  not  give  this  in  mv  article— I  did  not 
think  of  it  If  there  is  anythmg  else  I  forgot,  I 
will  exphun  if  asked.— A  Fbllow- Woiikxajt. 

[46819J— Telesoope.— "Aqua  Fortis"  is  very 
strong.  He  asks,  **Whyarenottelesoopesmsde^th 
concave  eye-lensea,  and  the  deflniUon  would  be  im- 
proved." As  to  the  object  being  seen  erect,  that  is  of 
no  importance  in  astronomical  telescopes.  Now, 
telescopes  are  made  with  convex  eye-lenses,  becanse 
the  definition  is  better  than  with  concave.  The 
field  is  Urger,  &o.  In  fact,  I  would  advise  «•  A.  F.," 
as  Sterne  advised  the  pooible  questioners  as  to 
the  pedigree  of  «*  Uncle  Tickletoby's  mare,"  to 
"  Bead,  read,  read."  I  wiU  suggest  to  *•  A.  F.'» 
'*  Herschel,  on  the  Telescope"  (/Idam  and  Chas. 
Black,  Endinborgb,  publishers)  for  a  start.  It 
would  take  up  a  lot  of  space,  more  than  our  Editor 
could  spare,  to  go  right  back  to  *'  A.  F." ;  it  is  a 
long  ^tory.— PbSsliiiqttz. 

[46823.]— Watch.— To  «•  Fellow- Worxmak.'" 
If  yon  cannot  fit  a  crystal  to  your  bezel  in  its 
present  form,  you  vrill  not  (in  my  opinion),  be 
able  to  fit  it  at  all,  as  any  alteration  in  the  height 
of  the  bezel  (which  would,  of  course,  be  neces- 
sary), would  spoil  the  look  of  the  watch.  You 
might  poesibly  get  a  crystal  suffioiently  concave  to 
clear  the  himds,  &c.  Try  Btockall,  6  and  8, 
Clerkenwell-road,  or,  M.  Cohen,  Kirkgate,  Leeds. 
—A  Fellow- WoiunfAN. 

[46823.]  —  To  "A  Fellow- Workman."  —  I 
have  sent  full  instructions  for  wealcening  hair- 
springs, which  is  in  hands  of  Editor.  «*Ted 
Arthur,"  I  think,  will  succeed  with  the  said  in- 
structions.- A  Fxllow- Woekman. 

[46832.]— Value  of  Lease.— Not  havhig  seen 
the  property,  I  should  say  the  present  Vidue  of 
'* Farmer's"  18  years*  lease,  to  pav  7  per  cent, 
(which  it  should  do),  would  be  £2,600;  but  if  only 
calculated  on  the  6  per  cent,  rate,  the  present  value 
would  be  £2,790.— Thomas  Wisx,  83,  Korth- 
street,  Olapham-common,  S.W. 

[46833.]— Bumpinr  Noise  In  Bngrine.— Most 
likely  your  fiywheel  is  not  keyed  on  tight.-  Core 
for  this  is  te  cut  a  key- groove  in  the  shaft,  and 
make  a  key  that  will  fit  both  that  and  the  key^way 
in  the  boss  of  the  wheel  itself  .—J.  K.  P. 

[46833.]  —  BomplnflT  Noise  In  Engine.— I 
would  recommend  you  to  take  off  the  cover  of  the 
valve-chest,  and  ascertain  if  she  does  not  commence 
to  ^*  open  her  ports  "  when  the  crank  is  on,  or  after 
it  has  passed  the  "  dead  centres."  In  order  to 
work  smoothly,  the  cylinder  should  begin  to  take 
steam  before  reaching  the  dead  centres.— J.  J.  A., 
Liverpool. 

[46840.]— Orffan  Beads.— I  had  written  another 
reply  to  "  Wit's  End "  before  I  saw  this  query. 
As  the  pipes  were  in  good  order  when  in  the  swell, 
it  is  evident  that  the  wind  supply  is  now  insufficient. 
I  should  say  put  them  back  into  the  swell,  and 
leave  well  afoiMi.  -J.  DausxB. 

J6843.1—Oas -Inspectors.— Ton  must  first  get 
the  Justices  of  the  Peace  in  general  or  quarter 
sessions  assembled  to  adopt  the  S^les  of  Gas  Acts. 
22  and  23  Tic,  cap.  66,  and  order  the  standard 
holders,  &o.,  necessary.  A  5ift.  holder  costs  £30 
or  £35.  They  can,  if  the  Act  is  adopted,  determine 
where  and  when  the  inspector  shall  attend  to  test 
meters.  Yon  should  read  the  book  by  the  late  chief 
inspector  of  Edinburgh  (Mr.  Ferrierf,  which  may 
be  had  from  MoKenzie  and  Suthren,  Leith,  for  6^d. 
-A.  M.  T. 


Thb  New  South  Wales  South- West  Bailway  is 
now  open  as  far  as  Carrathpool,  or  820  miles  in  a 
continuous  line  from  Sydn^. 

Thb  electric  oonductlvity  of  phosphor  bronze  is 
given  as  two  and  a  half  times  that  of  iron  and 
steel,  and  one- third  that  oloopper. 
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Yto'A,61ft. 


Ink,  p.  ess. 


WateblCuidrcl.faS. 
MoTBlil*  Hud  Drilling 
Diftratad  Qdeohtt,  628. 
TuamA  Bodi.fl98. 


49496. 


Maddoe,  636. 


DunbleloB'a  8er««r.Oofer  for  tlie  Lsdbe,  636. 
I^tt*  DxTiMOO  PUte,  CM. 
Jwflo^ri;fr-Olw  CUms,  626. 
PvocMi  I^inlJii^y  696. 
Pttw  Tboto,  616. 

IfflWlUUiBB  TelOMOTO.  616. 

ViAdity  of  Ifebaln,  6S6. 
lOeroMoce  Stand,  6S6. 
BH^  Box-lCakiof ,  (06. 

SakateBaiiit,p.90. 

Prapoctianin^  Slide  Ytlmt,  01. 

Hovabla  Stage  for  Tbeatztettl  PofoiminceB,  91. 

Dme-banuiir,  91 

EndpatiaB-Soiith  AIHca,  91. 

Oil-BxtnetionbTOarboa  DiaolpUde,  91. 

UaadK.W.Eo«iMa,91. 

Bn(Mka>,91. 

Jfemoraodnm  Tablcta,  91. 

Poriflrarton  of  Water,  92. 

Moaldafor<HMB,92 

Sdenoe  QnerioQa,  92. 


QUEBIES. 

*♦♦- 

N66l6.1-Sngineeriiiflr.— Woold  anf  reader  of  the 
"  E.  M.'*  kindijr  mform  me  if  an  esamiziatkm  haa  to  be 
paaaed  belbce  a  VBnn  eaa  beoouM  an  engineer,  either 
laerhairica]  or  dffl,  end  if  ao,  what  are  the  nibjecta  !— 

tmAWKMD. 

[46B47.1— Sq^iatioA.— The  foUowine  cqnatkn  ap- 
peared m  yoor  jooinal  aome  time  ago  for  aolation  aa  an 
adfertfd  qoadiatio ;  bat  )n  my  opfaiion  ibe  attempca 
then  made  to  aolve  the  problem  aa  a  quadratie  vere  all 
nrnattrfafftoTy,  while  aome  of  them  were  deodcdlj  Hk- 
pitimate.  lloreorer,  the  equation  baring  hitherto  (aa 
far  aa  I  am  aware)  been  conudered  inaolvahle  aa  a  qnad- 
zaticbTthe  nsnalmeana  of  eompleting  theaaaaie,an4 
the  ooJt  aolntion  I  have  erer  jet  beoi  able  to  obtain 
from  a  large  eizde  of  mathematical  frieada  haa  been  that 
of  a  factor  atrwA  out  from  an  ezpceaaioo  inTohring 
higbor  powers  than  a  qnadatie.  I  beg,  therefore,  to  aab- 
mn  the  fouowmg  eolation  aa  aatiafying  the  ''**^**i'mf  of 
the  equation  aa  an  adfected  qoadratie  :— 

*  -i-  P    +  •  =  11.  (1) 

**  +  |r«  +  t«  =  49.  (2) 

Bobtraeting  (2}  from  the  aqoare  of  (11  aadiedadv. 
we  obtain— 

xjr  +  »  +  rjr  s=  86.  (*») 
SabtmetiDg  (8)  from  this,  we  get— 

l«-af  =  16.    .•.«  =  9+ 1^.  (ft) 

Ftom(S)»-4ry=  ^.  (e) 

S 
Vnta  (a)  «x  +  xjr  =^  36  -*y.  {d) 

Soliatitnting  the  Taloe  of  a  from  {b)  in  [c)  and  (d},  we 
get— 

9-^=a(E) 
9+.^ry  =  a6-xf. 
Holtipliii  g  iheee  together— 

81  +  9x5 -|  x*^  =  12iy  -  *'!'•• 

Then  ^^  -Sxg=    ?!^  -  4::^  +  27. 
Completing  fbe  aqoarea  of  both  sidee— 

''^^-ary  +  9=='|!-4,y+a6. 

2  3       ' 


Sobatxtatmg  this  Taloe  of  '1  in  fE),  we  get— 

From  which  the  Talam  of  z,  jf,  and  <  era  readily  found.- 
J.LAsaDATica. 

(468*8. l-Watch  Bepalrlnr-wm  **  Fdlow 
workman,'*  or  any  other  oorreapobdent*  kindly  inform 
me  how  to  ffet  the  foMe  chain  on  barrel  7  Ihe  watch  !• 
one  of  the  old  style,  havina  a  worm  instead  of  a  ra'chet* 
wherL  I  have  tried  puttmg  the  ebain  on  whilst  top- 
plate  was  oir,  bot  it  always  slipped  off  the  bazzel  when 
patting  the  pUtc  on.  Ako,  how  to  laccucr  biaia  dial  for 
dock-taoe  T— A.  E.ca. 

r468l9.^-BeDt  TiiDl>«r  Trade.-I  have  a  sm&l 
whedwnght'a  boeitteas  whioh  I  am  desitotta  of  farther 


extending,  bat  aa  it  is  sitaated  in  a  small  prorin^ial  town, 
there  ia  tot  littla  ehanoe  of  doing  this  loeal'y.  I  shoatd, 
therefore,  be  glad  if  aome  kind  reader  woa'd  sonort 
something  whidi  eoold  easfly  be  maaofactared,  and  tor 
which  thfoe  is  a  good  market  in  London,  or  any  other 
large  city.  I  hare  eteim-poeer,  and  l«boar  and  mate- 
rial aie  cheap ;  dfetanoe  from  town  li<0  miles.  Hy 
own  Idea  was  to  go  into  the  bent  timber  trkle,  shafta. 
ffeUoes,  *e.,  for  the  Loodoo  matkel ;  bat  I  have  been 
told  thiaia  already  or*  rdon^.  Oan  anyone  say  is  this  so  T 
Any  informatioo  ^r  adviee  wiU  be  appreciated  by  one— 
Ajnuooa  f  On  Oa . 

[46860.1 -SUctro-KMm6t.—W1Il  aome  feUow- 
veoder  Undly  aaewer  the  following  !— Last  week  1  par- 
chased  an  electro-magneC  about  2iin.  long,  with  core  ^in. 
in  diam.  I  foond  that  it  would  not  work  erkn  wito  tuee 
pint  biehzomato  cells,  newly  choged.  so  I  took  it  to 
pleeea  and  foond  that  onon  one  limb  there  wneaeren 
cods  (about  116ft )  of  ailk-oo?eied  wire,  whUe  upon  the 
other  there  Wkre  only  tfarre  eclia.  Waa  this  the  osu^e  of 
the  magnet  not  working  T  If  not,  what  power  would  be 
nferaaiiy  to  work  soon  a  mafnet !  Auo,  what  power 
woold  be  neeesmry  to  work  it  tf  eae'i  limb  woe  wound 
wich  an  eqaal  nomber  of  ootls !— pB»rLEXKO. 

[46851.1— Qa«en«laad.—Woa]d  any  of  your  kind 
oorreapondema  give  a  few  hinta  on  thia  eolony  !  Wnat 
praapecta  are  there  for  a  merhanift  with  a  fair  knowledge 
ofmarins  and  land  tnginea  and  general  work,  wiu 
eeeond-elam  engmeer'a  eertilicate  I  Woald  be  be  likely 
to  Had  eapioyment !— FAaqcmAa. 

[46868.]— Swolian  Qlaads.— To  Da.  Bohitsim.— 
Bairing,  for  about  a  year  past,  been  annoyed  with 
ssoltenalandaonthe  ngbt  aide  of  the  iwca,Iahoold 
feel  moeh  cbligei  tor  any  informatiao  whidi  would  lead 


18  Tejrs  of  age,  of 
toalth.— LrgiTiBBa. 


to  their  prrmanent  rtmival.    I 

fair  complexion,  and  eojojing  good  healt 

[46868.]— BunionB  or  BnUurg«d  Toe-Joii.ts.  — 
will**  ttooieo,  Nyborg,  l.enmark,*'  kindly  advise  meaa 
to  the  beat  meana  to  apply  to  a  bunoa  or  enlatged  toe- 
joint.  I  have  them  on  both  lar^e  toes.  Curioualy  the 
one  on  t  e  left  foot  I  never  felt,  whilst  the  one  on  the 
right  foot  of  late  years  haa  taken  to  grow  a  hard  akin  on 
the  top  with  a  dark  oentre.  Thia,  I  found  on  caxefnily 
paring  down,  waa  roagnlaf^  blood.  In  d*dng  it,  I  made 
It  bleed  very  dightty,  and  it  waa  perfectly  ea^j  for  a  week 
orao.  NowitMasaln  growing  the  hard  akin,  andia 
moai  painful  when  toodbed.  Any  suggeaiioa  for  relief 
will  be  gratefully  reoeiTed  by-6.  J.  IC^ 

^468M.:-]Uc]ianioaI  Aotion.— I  have  two  bottle 
bittknes,  usual  eonatraetioo,  in  left-hand  back  cocner  of 
a  large  eaae^  and  I  waat  an  anangement  timt  will 
prevent  the  lid  of  ease  being  doeed  unttl  the  roda  of  eella 
are  c  rawn  up,  to  work  antomatioaliy  by  the  poabing 
down  of  the  I  oda.  It  ahould  also  be  ao  oonstmcted  that 
the  lid  accidentally  falling  down  wid  not  ii^ure  the  cells. 

[46865.]— CayennA  Feedlngr  of  Oanarias.— wm 
aome  reader  give  a  few  hiata  on  the  above  !— Ax  Old 
ScBScaiaBa. 

[468S6.1— Blootrotymr.- I  have  aome  plaater  caste 
about  6iii.  diam.,  ne«rly  dat,  whidi  I  have  been  trying  to 
reproduce  in  copper  by  eleetro-depo«ition  :  to  do  whidh,  I 
sBkade  up  a  conpl  •  of  i>aniell  cells,  thus— I  fitted  into  two 
half-gauon  pickle  jats,  copper  cjUoders  filling  the  mner 
dreomferenoei  porous  pote  7X9^,  zinc  cylinders  tin.  dia., 
unamalgamated  in  porous  pots,  exdtti^  liquid,  ran- 
water,  and  proviiioa  u  made  to  keep  the  copper  solution 
saturated.  The  plaster  oaau  I  coated  to  sataiation  with 
boiled  oiL  and  when  dry,  rarefnlly  covered  with  black 
lead,  Nixey'a,  and  put  into  the  depositing  bath,  compoaed 
of  four  parte  »atiirated  copper  tolntion,  and  one  part 
water,  to  which  one-tenth  (t^  measu>e)  of  anlphurie  add 
had  been  added  (Sprague).  I  coupled  up  the  cells  iotendty 
form,  and  U:ft  them— rxpectiog  to  find  a  ni^e  depodt  of 
copper  on  the  casts  in  the  morning ;  but,  to  my  dieguit, 
found  only  a  slight  aa«dy  d^oait  near  th^  aupponli^r- 
wirs,  and  my  p.iroas  pote  nearly  empty.  I  filled  them  up 
agam,  and  in  a  f ew  hours  they  wers  again  intheaame 
condition.  Mow,  I  can  account  for  the  non-deposition  on 
the  oaste  in  a  measure,  owing  io  the  blacUead  beuog  bad, 
or  using  too  much  battery-power,  or  perhap«  both  com- 
bined ;  bot  I  csn*t  account  for  the  exosmoee.  lalsoteied 
with  the  battery  by  pladng  the  porous  pot 
.^      "^  "^   '  •     ^  aodc..! 


itinff  bath  (after  satnratiool,  aad  cimtct- 
ingtheoastup  vrhh  the  cine,  but  couki  get  no  further 
depueiL  I  have  been  pi  ettysocoesafulm  depositing  gold, 
silver,  and  alkslioe  copper ;  but  thia  ia  my  first  attempt 
at  the  black  Ivad  business  m  a  sulphate  solution,  amfl 
never  have  had  exosmoee  occur  befbre.— Dispabt. 

[46837.]- Olieap  Form  of  Battaxy.— WHl  your 
corre«pondent,  H.  £.  Hawkins,  kindly  supply  the  foUow- 
ingpartwolars  concerning  his  battery!  via. :— How  he 
coodocte  his  coaneeti»n-wire  from  the  iron  borings,  and 
how  many  hoars  each  day,  and  for  how  m«ay  days  the 
lamp  would  bom  to  give  a  good  Jight  t  as  I  preaome  he 
haa  given  it  a  fair  trial.  Hy  Swan  Jamp  ia  about  Sfc&in. 
in  diam.,  aod  I  had  an  opportunity  lat«fy  of  trving  bow 
many  ordinazT  quart  cella  of  bichromate  it  would  take  to 
get  a  good  l*ght,  and  found  it  would  take  50,  aod  they 
eoon  exhausted  themselves.  So  I  had  to  ^Ki^dim  the 
idea  on  account  of  the  cost.  If  Mr.  Hai^ins  will  give  me 
the  required  infoimatiun,  or  any  other  that  may  be  of 
service  to  me  m  lighting  my  lamp  for,  say,  two  boors 
each  evening,    I  ahali  be  exceedingly  obliged  to  him.— 

Ha  JC 

[46S88.]— Or^aa  Playing.- 1  am  a  good  hymn- 
tone  placer,  having  a  fidr  anowledge  of  mucM  and  t  me ; 
bot  being  almost  entirely  eelf-tangnt,  I  am  not  able  to 
execute  pieceeopon  toe  organ  as  quickly  aa  is  reqoidte.  I 
shall,  tfaerefure,  be  frlsd  to  know  what  wouM  be  best 
eouraefor  me  to  follow  in  pvaotising.  what  muaio  I 
should  practiae,  and  stuiy  !  Am  not  anaid  of  working, 
bot  want  aooae  kind  f«llow-reader  to  put  me  in  rignt 
noove.  I  have  a  sma  1  Estey  organ,  no  pedals.- Pooa 
Uoiu.  Daivaa. 

[46850.]-Indiffo  Blaa  Dyeings  Bead,  HolU- 
day,  axid  8on*8  PrOueas.— i¥ould  some  of  **  uurs  " 


kmSf] 


ly  inform  me  aa  to  the  above  process,  and  in  what 
manner  it  dliferi  fr.  m  woad  vats  7— BuLCxwAxaa. 

[46960.1— Wills  and  Trustees —To  M«.  WrrBta- 
riKLD.-Qaeriat  has  a  small  family  of  frirls,  in  woose 
teivonr  he  wiihca  to  make  hia  wul.     UnfbrUumtdy, 


what  1i9  has  to  leave  them  is  bot  iniiIl-«gBiiit> 
ing  of  fusltare  and  a  few  hundreds  miei  bracaa* 
of  l>fe-insonnc9.  Querist  would  wish  the  nouj  kijit 
intact,  the  interest  ti  be  devoted  to  their  npport, 
aod  the  prinapiil  divided  share  and  tiun  tSSkt 
when  all  are  married,  bot  has  no  one  wbooibeowliaA 
to  act  aa  trustee— a  generally  thaaklma  and  tenti«Kxu 
oOee.  Would  iir.  WetherfleU  kiodly  my  if  tbc  Gma 
of  rhancery  would  act  in  such  a  caae  ?  I(so,vhfttaScer 
ahould  be  named,  with  any  other  infonnKJoelikt/fta 
beasefulinca'tying  out  the  object  in  vievt  Qgnat 
has  been  told  by  some  friends  that  it  wooUi  fat  ft  wry  ei- 
pmaive  mode  of  proiectiag  their  interest,  cooidfatTi&f 
to  be  emp*oyed  at  evcry  hand's  tun.  Bat  to  f^t^uoc 
that  there  wooki  be  the  perfect  safety  of  tbck  mdl 
ptoperty.— H.  NoLar. 

[46861.}— Cockroaches.— To  what  tribe  lothMbe. 
long!  I  know  their  names,  Blatteortentdis,  bot  I  lut 
ftttther  informatioa  as  to  tceir  Hsssiflritina  Dotihe; 
brlongto  the  loenst  tzioe,  OriUos,  and  to  the  Neonp- 
terat  In  what  respect  do  they  differ  from  the  colsoptot! 
A  friind  of  mine  examined  the  wings  with  thi  wof 
scope,  and  found  them  folded  badc«  Why  eanaot  tbcr* 
and  otiber  insects  whidi  have  wing*,  fiy  I— Bucxviu. 

[46862.]— Teleffraph.-!  have  an  deetrie  tekpsph ; 
It  runs  a  distance  of  about  sixte  yards.  Iher  ewk 
ptettf  fair  at  a  dntaaceof  about  hsif  a  dnswi  you, bat, 
at  the  foil  distance^  the  needles  only  moveatigbtlr  I 
have  oeed  No.  96  outton-covered  oopiier  wire  foarotide 
thetdegiapbs.  I  also  u«ed  the  aame  vamiibedfurtte 
eonducung-wirea.  Doea  this  offer  too  mncb  te^bcanee ! 
What  size  should  I  use  for  the  telegnph*,  and  iritat  aie 
for  the  conductmg-wire* !  Whv  sbould  a  fine  vintiflcr 
moie  waist  <nc  I  when  in  a  line  than  it  should  whm^oflod 
in  an  inductioa-OQtl  wncre  there  is  a  stronger  coomt  !- 
A.H.B.,01ney. 

[46863.1— Paiotine  on  8IIk.— I  hafetoptibtt 
bannerol  led  silk.  The  subject  is  simply  a  »aoitn& 
lettering  in  gold  and  sihrer.  WiU  some  of  oor  a^de 
eorreepondents  kindlf  give  me  full  taformatiao  aft  to  pn- 
pazing  the  alk«  thf  kinds  of  painrs  to  oscandttemeukod 
of  sOviering  and  gilding  the  letters,  sad  very  BBch  obis« 
— AsnsT. 

[46864.]— Oanwaa  Oanoe.— I  have  made  a  light 
canvas  canoe,  9fc.  loog,  Sft.  beam,  andlft.d«ep,bo(I 
find  that  I  cannot  sit  in  it  without  about  half  seirto( 
ballast,  aa  it  ia  too  high  out  of  the  water.  labooldle 
mnch  obliged  if  aome  kind  fnend  would  tdlo^eten 
thefaultUea.  Isit  because  tbe  eaaoeis  tookin!  I 
weigh  about  nine  stone,  and  I  thiak  it  w^old  bold  tvo 
personsof  my  wei^t  ;butIonly  wantittoholdone,  I 
should  lOce  to  makei.  smaller  if  someone  woold b«ai 
Idnd  aa  to  give  me  thedimensioas  of  a  oaaos  whidivaald 
oatry  me  withoat  any  ballast.  Every  tmie  Ihaieued 
it  I  have  had  to  fill  two  baga  with  gravd  aod  pot  then  is 
the  bottom  of  the  canoe ;  but  that  was  rathtf  too  a«^ 
trouble,  aa  I  have  to  carry  it  some  diktuioe  to  tbc  eats. 
—Bob  Bot. 

[4686S.l-Cod-I.iwar  OU.-A  child  sged  ciffatea 

months  suddenly  refuses  to  take  the  above,  after  banag 
taken  it  about  two  montha  with  good  resolls.  Wekaov 
of  no  meana  of  gettii^  it  into  htm  now  but  daaaf  tbe 
time  that  he  ia  crying,  aa  he  cloaea  hia  teeth  flmlf  as  sMB 
aa  tt  ia  within  smdlmff  distance.  I  would  li»etoftao« 
if  wemay«xpectittoao  him  tbe  same  BmoaBtaf|«4 
when  fbrced  mto  him  in  this  way.  Orl  wooMbetM 
of  any.  hinte  aa  to  mixing  it  or  otherwise,  so  as  to  iadvc 
him  to  take  it  aa  before.— Lxaoo. 

(46866.1— Photosraphio.— I  sbaB  be  gieatfy  dM 
if  aome  reader  of  tbe  *•  £.  M.**  wiU  kindly  sonratfte 
following  questiooa :— (1 )  What  is  the  princmal  asw  o| 
wantof  deoraty  when  naing  ory  platest  uitpaisblf 
want  of  suificient  emulsion  on  theplatcsl  (S)Wk«ta 
the  least  quantity  of  emulsiaa  requiied  to  coat  a  qnute- 
plate  I  (3)  In  most  foimulie  for  emulskms  ia  vudtkit 
IS  employtd  to  increase  sensitivenees.  the  waibii|ktf  ta 
be  done  after  heating.  Will  waddng  before  hafetar  a 
anvway  change  the  nature  of  the  cmolaiaef  htm 
thickneMof  deep  luby  glam  sufficient  forstel^KA 
lantern  when  using  rapid  dr>-plat«8 !  If  a^  «*>> 
further  protectioo  should  be  used!  (6)  li  tki*  nf 
means  of  rtm.ving  light  fog  from  an  emnldnB,wlrwa 
fogged  platee T  (6)  CSnanyooe  aonply  meetliM^ 
formula  for  dry  plates,  suitable  for  landscape  t  Igmi^ 
from  what  I  have  read  thU  rapid  ptetea  are  tysoiatas* 
suitable.- L.  C.  N. 

(46867.1— Biobromate  Battery  andlntCBfti^ 
OoiL-lCany  th«nka  to  J.  IC.  8tjdaandQ.T^lsiial« 
thev answers  to  my  query.  By  intentfty  eodlnatft 
could  I  make  one  to  increaae  mybatt*r|-po«cr«qnlto 
sixty  bichromate  cella!  Alao,  doea  theaolutiaDUeili 
Btrength  by  exposure  to  the  air,  aa  I  made  a  fteh  «f» 
tioa  on  fiatufday,  and  on  the  Tuerfsy  loltonv 
(lIaySnd},wh  n  I  tried  it,  the  enrreat  wasomrftbTSt 

"as strong:  or,  if  that  form  of  batte7isss»w 


zivirsuis  ui  xiu.  O0X  wt   use      *».    jh^     i^  wc*ik* •  —  -—•■ 

would  H.  £.  Hawkins,  or  any  kind  reader,  gin  «•»< 
leegth  of  platinised  silver  atnpo,  and  how  to  oasnecC  tbe 
curente.— Jacx  iv  ▲  Fix. 

[4686S.VAiioUoiiaeTa*  SaaponsibUitiaa-To 
Um.  F.  WxtBxancto.-IahaUfMobtoedif acom^ 
dent  will  kindly  give  me  legal  ad  vice  as  toUowi  :-I  pi»a» 
aa  artide  in  tbe  hands  of  sn  aac*  ioiuer  for  ade,  vtu  «<^ 
not  sold  ;  but  while  in  his  poeossion,  oa  or  before  w  » 
eale,apatof  the  axtide  was  teokk^n  and  reodotfis- 
eomplete.  I  refused  to  take  itaway,  and  sent  bin  a  din 
fbrfuU  value  of  the  article.  Shoold  Isas  bia<«rtbe 
whole,  or  only  pa*t  of  the  artkte  bTvikcn,  prondiar  1  OB 
have  the  part  replaced  t  Can  he  chaige  for  wutawsx* 
room  under  the  oicnms'  anona.— J.  Opsrn  * 

[468».]-Oark>on.  Bsaistanea  of-WSib^^ 
eonstraot  a  set  of  r^mstatioes  leas  cumbefsoms  iteo  w 
PostH>fBce  coils,  out  of  powdered  <arboB,  1  Bf>"^ 
glad  of  soggeslions.  Cbn  any  one  say  the  bwt  dlittew 
andleng^  for  the  ebonite  tobesfor  the  pw^w.** 

rive  th«r  opinions  as  to  bow  they  think  they  «ilitta«ff  j 
should  feel  much  obli^red  torrvfrtvocM  tA  tbe  I*  c  JL. 
or  other  works,  to  aru.tos  ua  earbou.  P«5*^»»"*  ^ "f 
one  wnttec,  I  tbme.  by  •  Si^fuu,"  wow*  **•{*• 
♦'  carboo  poaseeses  ihe  little-kaoen  ooalU^  •««  diaai^- 
Ing  ite  ifsistenm  with  ptasiuie.'*— MiCI  b.:  ^ 


Uat  12, 1882. 
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NQSrol-THple  Star  ia  Monoceros —On  the 
15to  Mtxth,  with  my  2&m  Batemaa,  I  picked  up  a 
bcftutifal  tr.plet  in  Monooeroa,  in  alxiut  E^.  6b.  Iftm., 
and  7^  0*8.  The  components  «re  probably  of  the  6,8. 
and  9  IU71 ,  end  their  poeition  anglee  100%  805%  end 
fS ,7'.  As Ihaye  only  seen  this  star  on  two  ooceeiona. 
and  a«  I  fail  to  lecogniss  it  by  either  W«bb'«  **  Celestial 
Object*."  tr  Proctor'e  ''Smaller  Atlai,"  viU  any  of 
"oari"vive  the  name  and  particular*  of  it  I  I  don't 
think  ft  is  11  Mono.,  ae  the  an^'es  do  not  agr  e.  I  may 
sif ,  for  the  fnidanoe  of  be8:inncrs,  who,  like  myself,  hare 
tbete  ch«sp  telescopes,  thty  can,  when  the  weather  will 
sdnitt,  ea4uy  see  the  oomp  uiiaus  to  Bigdl  and  Polaris, 
and  diTide  such  stars  as  A  Oiionis,  7  Leonis,  &c.,  with 
poier  70,  and  £i  and  (<  i.yr»  w»th  116  die.— T.  Tw- 
DALC,  Gateshead. 

[46Sn.]— Platinised  Silver  Plates  Cor  Smee's 

Battery.— Will  Mr.  Laoe^uter  or  Mr.  U'olman  inform 
loe  how  the  places  are  platinisbd  I  I  have  some  silver 
plat«s,  IS  by  9,  that  have  beo  -me  useless  on  scoount  of 
tke  p]at*anm  weartn?  otf,  and  tti«-y  have,  up  to  the 
present,  defied  all  attempts  on  my  part  to  irive  cbem  th« 
dead  bUck  colour  they  had  on  them  when  they  Hr^  osme 
into  my  possession.  Ihavebe  n  tolditisooae  withhe<«t 
asd  a  brash,  and  that,  when  done  by  heat,  they  give 
Detter  results  than  ween  platiniwd  by  the  battery  pro- 
tm.  The  plates  ars  very  thick,  one  weighmg  about  7os. 
A  cheap  and  good  method  will  be  of  gre*tseiTioe  to— Olo 

(4«9T2.  j-  Stalnln  ar(  P)  Walnut  .—On  sandpapering  a 
vahrat  worktable  I  found  that  toe  lid  was  made  up  of  several 
pieces,  which  were  uf  different  colours.  The  difference 
in  cokmr  was  not  noUoeable  tmtil  I  took  off  the  polish 
vith  the  sandpaper.  Will  someone  tell  me  how  tu  treat 
the  lid  so  that  when  repolished  it  may  sppearasone 
piece,  as  it  originally  did  ?  Should  the  fighter  pieces  be 
«tAioed  !   And  if  so,  what  stain  is  med  !--I'uLisuxa. 

[4887S.]— Temperlngr  Wagron  Springe.— What 
i9ihcbestaods«fes':  way  of  tempering  railway  wagun 
epr.ngs  .'— A>xious  Esiioiaaa. 

[46374.:— Australian  Bail  way  Proepeots.— 
Would  some  reader  wive  a  few  h'Dts  as  to  the  best  part 
to  fo,  and  what  are  the  pr .  speots  in  the  looo  departmen.! 
Bailwat  FiUMAir. 

[46375. J-Model  Klectrio  Bnffine.-To  "Sow- 
Tuer/'— Kindly  give  more  minute  details  of  the  engine 
dwribed  by  ••&.  W.,"  Exo.  Mac..  March  17th,  18b2 
^16217).  I  am  in  th«  dark  on  some  points,  especiaJly  with 
theworklng  of  oonnecting-rod,  O,  aod  t>eam,B(ri^.l). 
Woat  is  meant  by  *'  Mercury  cups  M.M.M.  Ciunetted  by 
K  t>  B  'M  Please  explain  consiruction  of  keeper,  £,  and 
cjstact-breakbrv&cfig.  8.  Any  neneral  iufurmation 
00  the  sabj  et,  snd  d  f>eriptioo  of  good  canstant  battexy 
will  be  esteemed  by—DASKKKSs. 

[46S76.I— Ciroular  Saw.— Will  some  brother-reader 
of  the  **  E.  M."  inform  me  wh<it  speed  a  drcular  eaw 
fhould  run  !— the  saw  about  18in.  and  tumod  by  hand 
irom  a  wheel  6ft.  high,  and  about  2^  owt.  And  what 
Mit  of  teeth  would  be  best  for  cutting  ash  and  oak  T  The 
whtel  is  whst  turns  my  lathe,  and  I  wan(  to  wo  k  the 
itv  from  the  oounter-shaft.  The  strap  ^ttns  off  the  Aft. 
«hf«l  on  to  If  c.  puiky  ou  the  counter-«&aft.  And  a  few 
bints  on  mnking  saw-bench,  and  wont  size  sptndte  aod 
beuings  wonld  be  best.— A  Yvuxo  Wbeslwsiout. 

f418n.]— Wheel  Skatei.— Will  any  reader  of  the 
"  1;  M."  kindly  explain  the  construction  of  a  pair  of  pe- 
djaoloM  !— Be«ti.e  C  usii  laa. 

[40878.]- Respiration  and  Ventilation.— WOl 
Moie  of  your  readers  kindly  say  where  I  have  guue  wrong 
u  the  following  conclusion  !  -In  Piof.  MoKendriuk's 
"  Ontlmes  of  Poysiologf ,"  page  309,  it  is  stated  m  refer- 
ence to  breathing  air  in  a  eontined  space  that  "  when  the 
proportion  of  oxygen  does  not  fall  below  16  per  cent., 
respiration  is  normal :  from  16  to  7  per  cent.,  respitation 
beoimes  deep  aod  prolonged  !  from  7  to  4  per  Ctfut.,  re- 
^4tion  is  carried  on  with  great  difficulty,  and  below 
ttst  amount,  tcere  is  risk  of  immediate  asphyxia."  Now 
Ultn?  the  compo«tiun  of  the  sir  at  N  79  aod  u  31,  wnen 
the  0  is  reduced  to  4^  per  cent.,  its  place  has  been  taken 
byCOt  to  tne  extent  of  lUA  per  cent.  But  surely  as- 
pnyxiti  will  take  ilace  whea  there  is  much  less  CX)a  tban 
that.  Huxley,  in  **  Elementary  Lessons  in  Physiology," 
ps^  100,  lays  that  asphyxia  takes  place  whenever  toe 
prjportiun  of  COt  reaches  10  per  cent.  McKendriok,  in 
Hu  small  handbook,  published  Oy  Chambers,  under  head 
"  Ventilation,"  paite  99,  says,  **  If  CO«  be  present  to  the 
exteotot  l^toSpsrcsin  l,U00,  headache  and  giddiness 
aio  felt ;  and  if  it  be  increased  to  2v>  parts  in  1 ,0U0,  death 
vul^inail  Uk«rlihood,  be  ttie  result."  This  does  not 
•i.>?tt  to  agree  with  what  is  quoted  above.— Volvox. 

[48?79.]-Telephone  Transmitter.-WiU  Mr. 
mhk  and  Mr.  T  Iman  accept  my  beot  tbankj  fur  kind 
replies  to  query,  and  would  the  latter  please  stnd  sketch 
•4  transmitter,  as  offered  ?  I  am  just  completiog  a  p^ir 
of  ctrouits  and  catls  (as  per  46336),  and  should  be  glad  if 
Ue  would  kindly  answer  tbe  tollowiug  :—l.  Amount  of 
primsry  and  secondarf  with  gauge  !  2.  Would  Boll's 
l«ttem  be  a  good  receiver  !  3.  Over  what  length  of  or- 
iuxixy  lice  wire  should  they  be  serviceable  if  wel '-fitted  t 

-Os  GUAKD. 

[46880. J— Analysis  of  Water.— CUn  sny  of  "ours" 
latum  me  woicn  is  toe  most  stutable  battery  to  aooom- 
frUfh  the  aoalysii  of  water,  and  which  will  aljogivea 
"pirk  luifident  to  explode  a  mixture  <  f  H  and  O  syn- 
iMCicsl  y  I  I  have  been  pressed  by  some  or  my  friends  to 
8-^%  a  lecture  dtiring  the  forthcoming  wiut.r  to  fill  up  a 
Kn«8,  a«  this  is  a  subject  in  which  1  am  much  iot« rested, 
il  I  comply,  1  should  like  to  make  it  as  praoticiible  as 
I'Otnble.  but  what  1  desire  mo«t  is  to  make  all  necess^ary 
spptraios  my.elf ,  even  if  nut  of  an  elaborate  kind.— 
Uayton. 

[468bi.i-Boriner  Workioff  Barrel.— Would 
**  »anU(iht "  or  *'  Jack  of  Ail  Trades  "  iavjur  me  wita  a 
kketcu  of  a  boring  bar  suivablti  for  bormg  a  lihn.  work- 
f  v?  barrel  out  wiln  a  lOin.  centre  lathe  !  The  barrel  i« 
^  -  long,  and  (he  bed  uf  lathe  14f  c.  long.— A  CX»i.LisaT 

L<6'»2  J-Dynamlte.-Wm  some  kind  reader  inform 
^-  vh.t  gase«  are  produced  and  disengaged  in  the  coxA- 
^i*l'>n  of  dynamite  ?  ^  nd  why  the  force  exerted  by  tbe 
••vylutjon  of  The  gases  at  the  iosiant  of  explosion  is  duwo- 
*irJ.  will  «t  that  of  blisting  powder  U  upward  t— Zulu. 


[46883.]— Bleachlngr  Straw  Batt.-Can  any  of 
**  ours  "  tell  me  ine  best  •  and  cheapest  wity  to  blesch 
siraw hats tbat have  been  discoloured  by  the  sua!— 
Sraaw. 

146881. l-VaralahlnflT.—Oould  any  reader  of  the 
"  E.  M."  instinct  me  what  polish  or  varnish  diould  he 
used  for  Windsor  chairs  that  have  bten  newly  painted  T 
I  have  tried  French  polish  (which  I  bought  ready  mixed), 
wh  oh  does  not  give  satisfaction,  and  if  French  polish 
ihould  be  used,  how  I  -  7  4  M. 

[46886.1-*' Auatral"  and  "  Sahara."-I  shall 
be  glad  if  any  kind  re^d^r  will  tell  me  tbe  dimensions  of 
the  engines  aod  boilers  in  the  .abov«f  two  n«med  vessels 
ownrd  by  the  Orient  and  Cunard  lines,  respectively  t— 
Aloib^ibow. 

[46886.1— Vodel  Marine  Sjrew  Bngrlne.-I 
have  a  pair  of  doublo-action  o^ciljating  cylinders  inverted 
Um.  stroke  by  ftin.  bore.  1  he  boiler  is  of  copper,  fiin 
lung  by  4m.  wide,  d^in.  deep,  copper  riveted,  with  bn« 
flu-,  pressure  201b.  per  sq.  in.  Will  any  kina  reader  in- 
form me  what  sise  ot  buat  these  engines  would  drive  ? 
Toe  propeller  I  propose  is  S^ln.  diam.,  three  blades. 
Would  It  drive  a  boat  3ft.  by  4iin.  widt* ,  6}in.  deep,  at 
10  miles  per  hour  t  And  will  tbe  boiler  stand  any  higher 
pressure  ihan  a  jove  T  It  is  made  of  SO  gauge  copper. 
Th%  boiler  ends  are  flanged  and  lamp  undemeath.-Ai^i- 

BOBOS. 

[46887.1— Composition  for  Tablets.- H^w  U  the 
eresm-coiwured  material  made  with  which  portablewriting- 
csses  are  often  fitted  ?  Pencil  marks  are  easily  erased 
from  It,  either  by  water  or  indiamobcr.— Glatton. 

[46888.1— As tronomloaL— Will  some  correspondent 
kind<y  tell  me  at  what  poiut  in  tbe  I  eavens  the  sun  is 
first  seen  on  the  longest  and  alio  on  the  shortest  day  t— 
i.e.,  how  many  degrees  to  the  nonh  or  sooth  of  east  1  I 
have  been  examining  a  reputed  Btitsh  cromlech— a 
circle  of  large  stones,  now  buried  and  planted  with  trees. 
About  12U  yards  distant  lies  a  huge  boulder,  which  evi- 
dently at  one  time  has  been  placed  upright  as  monolith. 
A  line  drawn  from  eentre  of  circle  to  base  of  this  stone, 
and  continued,  would  strike,  I  think,  the  point  of  latest 
sun  ri^inff.  This  circle,  I  believe,  will  prove  to  have  been 
Connected  with  the  worship  of  the  s«*n  by  our  ancestors. 
But  please  answer  above  questions  — Nso. 

[46868.]— Mlcroscopy.-To Da.  Scuf Gdxs,  of  Frank- 
fort.—Vague  rumours  nave  been  circulated,  within  the 
last  year  or  more,  of  the  existence  of  a  miciotome  devised 
aod  constructed  by  Dr.  Schroder,  of  Frsnkfort  (formerly 
of  Hamburg),  which  is  capable  of  euttiag  horixontal  sec- 
tions of  P.  angnlatum,  scales  of  Podu^,  or^sections  of  the 
brain  of  minute  msects,  &c.  Will  Dr.  Hchroder  oblige 
b^  a  stttemeot  of  facts  regsrdinr  tbe  practical  sueoess  of 
hismioiotome  !  One  would  think  such  an  apparatus 
would  go  far  towards  clearing  up  the  much-vexed  ques- 
tion as  to  the  *'bemispheiical  bosses,*'  **  depressions," 
or  **  hexagonal  apertures,"  in  P.  angnlatum,  &c.,  and 
possibly  in  rodure  precise  data  for  at  any  rate  disproving 
«om^  of  the  multitudinous  guesses  rcgaiding  the  c«impo- 
siiiun  of  the  scales  of  Podura.  It  is  also  rumoured  that 
Dr.  Schruder  constructed  (wholly,  or  in  part)  the  ruling 
machine  used  by  the  late  F.  Nob  rt  for  ths  production  of 
Ids  famous  test-plates,  and  that  he  supplied  the  diatoond 
points  used  in  t tie  ruling.  It  is  well-snown  that  Noberc 
was  extremelv  reticent  about  oommunioating  informatioo 
on  his  method  of  roling.  Now,  however,  by  his  death — 
leaviog  no  working  snocessor -there  can  surely  be  no 
further  nvei  of  secrecy,  snd  Dr.  Schroder  might  renier  a 
service  to  science  by  figuring  aod  describing  the  instru- 
mpnt,  and  the  method  of  us  my  it,  the  preparstion  of  the 
plates,  &o.  7  By  making  such  iofoimstion  public  pro- 
perty, possibl'j  simplifications  might  be  suggested  in  the 
construction,  and  the  test>plates  thus  rendered  aooes- 
sibleto  a  large  body  of  microscopists  to  whmi  the 
preeent  cost  uf  them  is  entirely  prohibitiye.— AxAXia. 

[46880.]— Kloroecopy.-  To  Paor.  £.  Abbb,  of 
Jt-n-*. — Prof.  Abbe  would  oonter  a  boon  upon  micro- 
scopists if  he  would  explain,  by  means  of  diHgrams,  the 
besi  method  of  determuung  (1 )  the  foe  il  length « =  power, 
as  generally  undentood  in  Eogland)  of  microscope  ob- 
jectives. drV  and  immfriion  !  (2)  The  focal  length  of 
eyepieces,  Huyghenian,  Ramsden,  ••  Orthoscopic/*  and 
••  Boloeterio"!  (8J  llie  combined  magnifjiog  power 
of  objective  and  eyepiece  ?  The  third  «1U,  I  presome, 
include  the  ooswer  to  the  often-asked  qu«ry,  What  is  to 
be  regarded  as  the  strict  lOin.  tube— i.e.,  between  what 
points  should  the  lOin.  distance  be  leckonedl  I  need 
nardly  inform  Prof.  Abbe  tbat  English  text-books  of  the 
microsoope,  whatever  other  merits  they  possess,  do  not 
overflow  vith  information  on  technical  questions  ivlatii^ 
to  the  testing  of  the  instrument,  but  very  much  the 
reverse.  Therefore,  a  short  exposition  of  the  subject 
from  the  pen  of  po  eminent  an  authority  as  himself  wil', 
I  am  sure,  be  highV  appreciated  in  Eziig^aod,  watrehis 
name  has  come  to  be  sju^nymous  with  all  that  toocerns 
the  cevelopment  of  microscopy,  both  in  theory  and  prao> 
tice.— AKAxra. 

[46801.]- To  Mr.  lAncaster.-Iam  sorry  to  give 
vou  BO  much  trouble.  I  bave  a  Siemens'  armatuie  (6jm. 
by  4im.)  wrapp.  d  with  No.  18,  and  wish  to  construct  an 
elecir.'inocor  on  either  Oriscum's  or  Troure's  principle. 
Tbe  e>i-tanoe  of  the  armature  is -6*25obms.  What  mast 
be  the  thicki  ess  and  resistance  of  the  wire  on  tne  field- 
magnets  t  Could  yjn  also  advise  m**  as  to  which  priodple 
I  ought  to  adopt,  and  oblige  1— Cu>TGai- . 

l4H892.1—JapanDiaff.— Among  my  other  duties  at 
an  hotel  in  Frauce,  I  have  to  pamt  about  100  copp.  r  h  t- 
wat«r  cans.  I  have  tried  various  kindi  of  paint,  but  it 
all  blisters.  The  cons  wereorigioally  made  and  japazmed 
outside  in  Eogiund,  and  I  canooi^  get  tbem  re- japanned 
hero.  I  shoal i  te  very  thaniiful  it  any  of  "ours" 
would  tell  me  how  to  paiut  or  japsu  tbem  t o  that  they 
will  stand  hot  water.— Boots 

•  {46803.1— Speaklnff-Tubee.-WiU  sny  reader  kiodly 
say  ih«  lereatest  distance  thai  a  speaking-tube  is  available 
for,  tbe  diameter  of  pipe,  and  any  parttculais  I  I  bave  a 
stable  about  160  yards  from  the  house,  and  am  un- 
certain whether  to  eroot  telephone  or  speakmg-tubes.— 
Diamonds. 

[46801.1— Oowerlnff  Silk  Balloons.— I  have  made 
asma.l  silk  balloon  wbich  I  tbou^Lt  I  could  make  air- 
tight by  soaking  in  oil,  but  I  find  it  is  nut  perfectly  air- 
tight now.     I  boii^ve  tncre  is  some  kind  of  varnish  I 


eould  use.  but  oonld  I  varnish  it  witboat  taking  out  the 
oil  from  the  silk  fint.  I  do  not  think  it  would  be  worth 
while  to  take  out  the  oil,  as  it  is  not  a  very  larse  one.  i 
only  msde  it  for  an  experiment.     Please  oblige— Cax- 

DE.NTIBUS  *IL  DinClLE. 

[46886.]-]KCanffaaate  of  Oalolum.— wm  any  of 
our  chemical  fneims  teii  me  how  to  make  thia,or  the  per- 
manganate for  experimental  purpose  <T  And,if  eithsrof 
them  a  e  prtiduced  oommereialiy  I  I  know  how  to  get 
the  potash  and  soda  compounds.  — Abolo-Scot. 

[469B6.1— Vanffanese.— How  can  I  regenerate  man- 
ganese compounds  decomposed  by  contact  with  urgaaio 
matter  T— Aii6lo-Soot. 

[48897.]  —  Powerful  Bichromate  Battery.— 
Wonld  some  kind  leader  five  description  of  above,  oom- 
pused  of  s«veral  i  eporate  cells,  each  oell  having  several 
carbons,  with  means  of  raising  and  lowering  sines  ?  If 
drawing  could  be  seut  showing  plan  of  lowering  z  nf», 
snd  of  joining  all  the  o«>lis  tog  ther,  so  as  to  give  a  very 
strong  current  for  electrie  Itght  purposes,  it  would  be 
moec  useful.— A  Coxstabt  Bxaoks. 

J;468B8.]— Kualcal  Box  —Wonld  any  reader  Idn^ly 
orm  me  how  to  fasten  toe  small  springs  (or  quilling, 
as  it  is  generally  called)  on  tbe  tee'h  in  the  comb  of  a 
mnsioal  box  when  they  become  loo>e  and  cause  the  in- 
strument to  scratch  when  playing!  and  slso  if  a  small 
musical  box  can  be  repiired  when  it  begins  to  scratch  ih 
the  same  way.— W.  J.  £■ 

1 46899.1— Heatlngp-Boom  for  Turkish  Bath.— 
Will  some  one  kindly  inform  me  of  an  eounomieai,  and, 
at  same  time,  bealtby  method  for  heating  a  room  by  hot- 
air,  for  use  as  Turkish  baih  on  a  small  »oale  for  private 
use  t  I  want  something  tkat  will  not  gird  much  tr«>uble. 
— Dblta. 

[46900.]— KountiafT  BUoro.  Zjons. -Thanks  to 
Mr.  Lancsster  forbid  notice  of  my  query.  My  difficulty 
is  this :  In  mouotipg  a  plano-convex  lens  with  plane  side 
inwards,  1  can  torn  a  souare  shoulder  on  which  to  rest 
the  lens,  and  osn  depend  upon  its  being  truly  centred ; 
but  when  ic  is  required  to  motmt  the  plane  side  outward*, 
and  have  the  convex  side  for  a  betrsnce,  I  fail  to  see  h'^w 
I  can  secure  its  being  truly  centred  In  the  cell.  Will  Mr. 
L.  kindly  help  me !— Mioso. 

[46901.]-Watt's  ParaUel  Motlon.-Osn  any 
reader  favour  me  with  a  solutioa  of  the  following  pro- 
blem t  if  the  besm  and  tberidius-bar  be  of  equal  length, 
and  the  distance  betwetn  their  oentrei  of  motion  be 
given,  what  proportion  should  the  length  of  the  link  beer 
to  the  hngth  of  the  beam,  in  order  that  the  middle  point 
of  the  link  shall  mo  it  ntarly  descrioe  a  straight  line  I— 

A.  J.  SXTTH. 

(46902.]— Oonstxuotlon  of  Maps.— Can  any  reader 
r*^fer  me  co  a  book  no^  in  print  de«linff  fully  with  the 
different  methods  of  projec^n  employea  mihe  construc- 
tion of  nui>a  ?— A.  J.  SMira. 

[46903.1— Bleotrlo  Bell.— Wi^l  Mr.  Linoaster,  or 
other  correspondent,  kindly  put  me  tight  f  1  have  made 
on  electric  bell  (a  umallone),  but  it  does  not  answer  to 
my  satisfaction.  On  completing  circuit,  instead  of 
getting  a  dear  ringing  sound,  the  blows  of  tho  hammer 
are  heard  quite  as  pla  nly  as  the  sound  of  tbe  bell.  The 
hammer,  when  at  rest,  ui  1  of  an  inch  from  the  bell,  and, 
if  I  move  back  the  contact-screw,  the  magntt  is  not 
powerful  enough  to  draw  up  the  keeper.  Ic  appears  to 
me  I  have  got  the  magnet  and  armature  too  near  the 
hammer,  and,  consequently,  cannot  get  sufficient  stroke. 
Also  please  eay  if  four  layers  of  26  wire  on  I  cote  is  about 
right  for  mai^net,  and  much  oblige— 0~d  SoBicaiBBB. 

148901.]— Secondary  Battery.— Would  J.Hezmal- 
hs loo,  Jan.,  kindly  give  the  dimensions  of  his  parallel 
plate  Sutton's  secondary  battery,  how  he  connected  the 
wires,  what  battery  power  he  used  to  charge  it— in  short, 
a  full  description  how  to  make  it.— Sbawsbd. 

[46906.]— Incandescent  Iilffhtln«r.— I  have  made 
one  of  Mr.  Bennett's  cells,  bf  way  o^  trial.  The  tin  pot 
measures  b^in.  high  by  Sin.  in  diameter.  It  rings  a  bell 
fairly  well,  and  I  have  calculated  that  tltfee  of  them 
would  equal  two  s  nail  Leclanch^i.  .Now,  I  should  like  tu 
know  huw  many  of  th^ee  it  would  tak^  to  light  one  in- 
candescent lamp  equal  to  four  or  Ave  candles. —i^ea- 
WExn; 

f4e906.1-Swiss  Watch.-WiU  «*  Alfojoe,*'  or  any 
other  watchmaking  subscriber,  inform  me  what  is  the 
cause  of  a  clinking  noise  iu  a  Swiu  watch  wh«n  it  is  held 
dial  upwards  t  A  so,  how  to  rectify  T  Also,  how  can  I 
form  an  idea  of  tbe  Oroigth  of  a  pendnlom  spring  to  a 
new  watch -viz.,  by  pulling  out  spring  from  balance  by 
aid  i.f  the  tweezers !— Habbib. 

[46907.]— Bensoline.— To  Ma.  F.k*)  F.sbbx.— 
^ould  you  please  tell  me  if  you  can  use  benzoline  with 
Tour  iienerator  with  as  much  safety  as  etuer !  - W.  H. 
Pixr. 

[46908.1-To  Hy.  B.  Hawkins.- Would  you  be 
kind  enough  to  tell  me  if  a  quart  cell  of  your  form  of 
cheap  battery  would  be  anywhere  near  the  power  of  a 
Bunsen  oell  of  same  size  t  Alio,  object  of  wo^en  plug, 
and  length  aod  size  uf  platinum  wire  in  Swan's  lamp— if 
not  trdubling  you  too  much  ? — W.  H.  1'itt. 

r489(».]— To  "H.  S.  B"— Would  you  kindly  give  us 
a  aesoription  of  tiM  eleotiio  lamp  you  used  witu  your 
Bunsen's  battery,  at  I  intend  maicmga  battery  likeyour^  f 

W.H.P1TT. 

[46910.1— Watch  Mainsprlngr.-Will  some  horo- 
loxiosl  fnend  tell  me  how  to  ciloolaie  the  lenrth  for  new 
mainspring  I  I  trust  **A  Ftiilow  Workman^'  will  con- 
tinue nis  articles  on  "  W  atch  Cleenm^  and  Repairing." 
— Bazib  Bss. 

[46911.]— loathe.  -Would  some  reader  kindly  inform 
me  the  capabilititM  of  a  Ain  lath )  without  back-gear, 
compared  with  a  4in.  with  back-^ear !— Uka^s. 

[4G913.]— Medical  Ooil.— Ih^ve  a  bobbin  6  n.  long, 
with  hole  of  lin.  in  dismeter.  Wbst  length  (or  weight) 
anl  oiss  of  primary  aod  seoundsry  ooils !  Can  tie  ourrenb 
be  iiruperly  ojntroUfd  by  adjusting-screw  over  oun'act- 
bre  »ker  I  Or,  would  it  bo  adv.8abl«>  to  moke  use  of  the 
irun  wire  001  e  ftr  thac  purpose!  What  kind  of  battery 
and  BUM  is  the  best  to  make  the  wlude  a  portable  and 
useful  apparatus;  also,  woat  wjal<i  be  the  probable 
cost  to  complete  it  ?  I  might  add  I  have  a  small  Isthe, 
OLd  plrnty  of  sm>li  tools.— O.  D.  O. 
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Mat  12, 1^11 


|40Wj-gtoppla/r  for  DMAyfd  T««th.'7i^ 

"Atr<MO«/'-  HvnM  tua/t  mo  1  td«i  m  fMD  to  auk*  « 
nieUUtof  tovptaur,  m  dMmM  bf  Too,  dnt  wooM  Ml 
tuird,  Wtmlli  tht  f— <ott  I  toald  aot  laeexflt  Omm 
andflflopora  tilvor  AUmbi  won  uood,  oad  ao  uulgitm 
foranodtmit  H  nmdd  aol  mI  to  tho  iMat  JSvoomoT 
ftwury  VM  tqoonod  oot.  Mtm,  40  ptrU;  tin,  99 
pofto»  *o4j*M,l^-bat  vtt%  oaaMMMlt.  Ihwototib 
•fModbjrtfeatkU.MidtttoqaitoaoUd*  WbU&Hthojr 


Ld.Jl. 


•otto   y»aA«r 


kkadlf4»mni  thowtmm  mMkm  a  •<«»(. 

drcmthotUrt4>IUftlofui,dUiii.of  «lUcIi  to  »4i&.T   JToU 
lOHnictknw,  witb  tho  HMMortOi  would  oblig«->F. 

(4AM6.}-r>i^i#lnkl]19. -CoaU  aofono  rooonunood 
mo  a  food  book  on  dto  ■tnHlny  t    Aiao,  iafoim  me  wliat 

B«nol&<— Win  •om^opa  atnd 
a  oheapt  stroogt  and  uieftU 


M  liurtroctloM  for  making 
a-peatorabradi  T~W. 


ma 
cai-pem 

>  ir46M7.]-B*Uiii9  WaUr.-WoQld  aajr  kind  pootri. 
bttiorfiyotto  loatniotioiia  bow  to  ralM  water  a  beigfat 
of  40ft,  from  a  dlatanta  of  70ft.  ttp  bfll  T  I  am  Htiog  in 
BaifOfDo  Bajr.  Salt  Hprinff  IiUna,  BriUah  Colnmbia,  ao 
th«  materiala  for  maUog  tb«  above  ara  rttj  limited.— 

[4dO10.1~D#«dfl.— To  SCa.  WaT«aayiaM>.— A.  b«ra 
faooaehold propartr of  B,  a  m«rtfa«a  baiog  left oaa th» 
aald  mopfrty  of  wbJob  B.  boldatoedaada.  A.  pax«tho 
mortgaM  off.    B.  wilt  onlf  giro  the  Uet  dtftd  up,  refiuo- 


tug  to  glvf  up  the  old  daed«,  xuUUf  tba  plea  tbat  A.  baa 
all  be  reqniree  for  bia  eafetf  In  the  prooerty*  Oan  A. 
rbUm  tba  old  daeda,  or  what  ootuM  tboota  be  por«ue  7— 


B.J. 

[400IO.I-'AiiigrloEn  Or^n.— W01  lome  readev  bo 
M  good  ae  10  tell  mo  how  I  can  get  at  tba  ribratova  of  en 
Amerteen  organ  f  One  note  of  mine  (an  ordinarj  four- 
«top  oif  an,  with  knee  ewell)  baa  gone  dumb.  I  Wrote  to 
tbepenon  from  whom  I  purebaeed  it.  and  bo  eanoot  toll 
me  now  to  get  at  the  tlbrator.  I  took  out  the  front  and 
upp*r  part,  and  then  the  key-board.  Under  thii  there  ia 
arowofpfga  on  which  the  kfye  aot.  Behind  and  In 
front  of  tbote  there  are  two  thin  boarde  acrewed  in. 
Tbeae  I  took  ont ;  but  I  eanilot  aea  any  more  eetewa.  or 
anymaaaa  of  letting  further  towotda  the  Tlbraton.— 
B.  n. 

[MMO.l-tltln  Dig«M«.-Win  Dr.  Edmunda 
kindly  aaf  what  ag«nt  to  apply  after  the  hair-drawing 
and  poulttdng,  wbieh  he  adriaea  '*  SulferGr/'  in  the  caee 
of  eyooeie,  a  few  weeka  back  t    I  bare  bod  ayooefa  S8 


•  »e 


for  <Ui  ditailmwif  mnal  ba 

•ddMiMd  to  t]»e  Obeap  Sdikv*  at  tha  oAoa  el  ihe 
Eaouas  Mjecbavuj,  81,  Taiiatoci-atrect,  Covot^garden, 

wx;. 


FBOBLBV  DCCXLT.— By  Seaor.-Hijtm  MoAnsnt 
BUuh. 


yean.  It  began,  appartntly,  with  a  pimple  from  a  out  in 
nbaTing  ;  epnading  orer  tba  lower  part  of  my  faoe  and 
now  going  up  behind  the  ean  into  my  head.— Aac. 

146031.1— Organ  or  Harmonium.— If  "Joiner" 
will  adTlae  roe  aa  to  following,  it  wiU  prevent  another 
query,  and  oompteta  the  information  needed.  Decided 
tbatnalf  roWRonly  bo  tuedi  aa  I  bare  eub-bMi  in  war. 
Can  I  uee  itrlps  acroei  under  lide  of  aoundboard  for  au  o* 
bate  I  to  making  one  pallet  do  the  work,  and  diapenaing 
with  the  exlating  double  pallet  aotion,  wnioh  ia  hard,  and 
waetoa  wind.  Of  courae  I  ktu>w  anoh  channels  would 
have  to  be  ndiated,  but  would  the  aub-baaa  be  aa  effec- 
tlTot  9.  Adopting  tbla,  what  length  abould  baaa-end 
palleta  be  t  8.  Hhall  I  glue  parchment  on  under  aide  of 
■tripe,  and  ilniah  with  wood  where  pallet  reata  1  4.  My 
Inatrument  at  present  baa  two  rowa  reeda— aub-baaa.  and 
ootate  ooupler.  Tho  bellowa  ia  3(t.  llin.  by2ft.  BAin., 
and  opcma  out  6in.  With  the  two  extra  half-rowa  added, 
ie  bellowa  kuwe  enough,  or  ean  it  bo  enlarged,  and  how  t 
The  oaae  won't  admit  wider.r>BBTA. 

r4fl0«.l-- Patont  Wrought  Sharp-Pointed 
Kails.*- WIU  any  nadar  pleaae  Inform  me  how  the 
above  an  made  t-  W.  H. 

[400^.] -Hollow  Baok  VeUum  Bindinflr.-T 
have  Jaat  made  alx  foolaeap  folio  aeooont  booka  with 
hollow  aortng  baoka,  but  altbougb  fairly  latiafaotory  in 
the  reault,  the  meana  employed  by  me  Wfre,  I  am  aure, 
not  tbe  correct  oaea,  they  being  eo  awkward.  A  few 
plain  directiona  tn  veUnm  binding,  a  hint  or  two  on  caae- 
making  would  bo  welcomed.— Pairrsa-BeoKBuiDaB. 

[46DM.1— Anamomotar  tot  XTsa  in  Miaoa.— 
Could  any  of  the  certeq^ondenta  of  thle  valuable  paper 
five  me  any  partioulan  of  the  above  inatrument  aa  uaed 
in  ooel  minta,  dtc.,  to  aaoartaia  the  velocity  of  air  paaeiBg 
In  a  given  time  I  Any  informatioa  on  tha  anbjeo4  wiU 
oblige— A  Kaw  Buaaoaiaaa. 

[46M5.1-Watar  ia  Ohraval-Pit.— I  hav©  agravcl  pit 
of  about  ;two  aone,  in  which  I  am  troubled  with  a  con- 
alderable  amount  of  water.  I  have  had  aertoua  thougbta 
about  getting  rid  of  thia  water :  oould  I  overaoma  thia 
diflloulty  by  ainkioga  deep  woU  down  to  the  mainapring, 
and  ao  di-niAlng  aama  way  f  I  abouid  very  much  lilce  the 
advloe  of  eoma  of  our  praotieal  men.  Alao,  if  tbe  abovo 
would  anawer  T  Which  ia  n^  beet  way  to  aiok  a  well  for 
thia  puipoae*  and  about  what  would  be  the  coat  of  same  ! 
Any  advice  on  the  abova  would  be  gratefully  noetved.— 
H.  BooKia. 

r4ap9e.]-Be8ildtaff  OvkdXaattcka<-I  bava  a 
couple  of  oaadleeticka  which  I  want  to  reaild,  and  I  wiah 
to  know  whether  they  are  done  in  gold-leaf  orbronae. 
Would  Mr.  Soward,  or  aomo  other  oorreapondent,  pleaae 
give  tba  doatrod  infonnation  and  oblige.  I  oan  do  nl*in 
gilding.-A  Sit4CT. 

J*«»?T.)- C^a  ^tJi.-«  Ian  a  ia(M^aaa.bath  by 
ratllipa  and  Boa.  Barbican,  tiondon.  In  which  ibe  water 
U  heated  by  cireukting  through  a  eoppar  boiler  attaehed 
to  the  bath.  Whoa  flat  uaad  it  gave  aveay  aatiaf  a«iUm  ; 
but,  Uturly,  the  beating  baa  becomaa  vary  alow  prooeaa, 
taking  mon  than  two  bonra  inatead  of  tbe  original  half- 
hour.  Thia,  I  presume,  ariaee  from  the  Uma  depoaited 
by  the  water  in  tbe  tubea  having  narrowed  the  paaaago^ 
and  ao  prevented  the  npid  elmaatioa  neeeaeary.  Fer- 
bapa  eoma  of  the  many  obllgiag  eomapondenta  of 
**  oun  *  *  wouM  any  what  ia  nqnind  that  woald  be  within 
the  narh  of  an  aaateuA  the  workmanship  being  80  aolid 
aa  to  be  quite  beyood  bia  abihty  to  open  up.    W< 


S 


, ^-^np.     

aaawtr  to  bring  up  the  lowvr  opening  into  m  bath,  and 
poarparattn  into  the  upper  one  ontU  the  coO  be  flUed, 
withaviewtodiaaolvethelim^t  and.  if  ao,  bow  low 
abo  uld  il  b«  left  ia  r-U.  l^ou^n,  Oiftoa  ViUaa,  W. 


White, 
Wbita  to  play  and  mate  la  three  ttovea. 


PBOBLEIC  DOCXLTI.-By  B.  B.  WosiUio. 

From  ChoM  Op€nin$», 

Slaok, 


84. 


|94.atoaKts 

||6.Et»kcoE- 


StiaKtd 
8f.BtiacKaB 
88.Rt^€aE 

sr.KtbBi 

88.KttoaBe:eh) 

80.  ataKKt8(eh)  I 

Blaekbereinadvertantlyplayed  Q  toQaq.,aaatkaB 
White  aecsred  a  draw. 


86.KtoBaq 


,JL 


ASSWEBS  TO  COEBESFOVSSns. 

»e» 

9tf  OU  Bkolish  MaoHASi 


r.<7. 


OHASiOf  81,  Tamttook  ttrmt,  Cmu 


HIXJB  TO  COBEESPONDEOTB. 
1.  WriteoQ  one  dda  of  tbe  paper  only»and  patdzavw 
lloaUDituma  an  aeppzate  pieoea  of  paper.  '^  "^ 
^nariea^  and  when  answarmg  queriea 


2.  Pot 
tke 


White  to  play  and  mate  <a  throe  morea. 


BoLunox  TO  741. 
White.  Black. 

1.  a  to  KB  4.  1.  Anything. 

8.  P  to  K  B  8  (Et)  mate 
or  Q  or  R  matea  accord- 
ingly. 


BoLunox  TO  742. 
While.  Dtacl: 

t.  Et  to  K  Kt  6.  1.  Anything. 

3.  Q  or  Kt  mates. 


NOTICES    TO    CORRESPONDENTa 
Coaaxcr  aolution  to  741  and  748  by  Sohmucke. 

Oaxx  played   recently  by   correspondence  between 
Meeera.  W.  T.  Pierce  and  J.  Pieroe  :— 
(Steiniu  Qambit.) 

Slack, 


WhUe. 

Mr.  W.T.  Pierce. 

l.PtoK4 
9.KttoaB8 
8.  P  to  K  B  4 
4.PtoQ4 

6.  E  to  K  9 
e.Kttak^aP 

7.  Kt  to  B  3 
8.KtaQ3 

8.  K  to  B  3 
lO.PtakeeB 
ll.qtoQ8 
l8.KtoKt8      ' 
ld.KttoB3 
U.BtoKKtsq 

15.  P  to  Q  5 

16.  BtoKt4 

17.  Q  to  B  9 

18.  P  taktaF 
tiLPtoaR8 
9« .  K  to  B  8 
21.RtoKt9 
99.  R  to  U  Kt  sq 
18.Ki»Baq 

94.  B  tatee  K  B  P 
9ft.  Q  takes  Kt 
98.  atoB4 

97.  RtoQeq 
9S.Btoa3 

98.  Kt  to  B  9 
8i).PtakeaP 
St.  B  takea  Kt 
39.  Q  to  Kt  3 
33.EtlomKtStoQ3 


Mr.  J.  Pierce. 

l.Pto*4 
9.  Kt  to  Q  B  8 
.3.  P  takes  P 
4.  Q  to  E  5  (ch) 

6.  P  to  a  4 
«.BtoK«iC<^) 

7.Ca8tiea 
8.  Kt  to  K  4  (ch) 
e.BtnkfsKt 
10.  Kt  to  K  £t  3 

u.Btoas 

19.  P  to  Q  B  3 
18.KKttoK9.      « 
14,  B  to  K  4 
15.QtoSE4 
18.  R  to  Q  ft 

17.  K  to  Kt  aq 

18.  Kt  takes  P 

19.  Kt  to  Q  8  i(*) 
90.PtoKB4 
ftl.KttoKS 

99.  Q  to  K  B  2  ((^} 

93.KtoaB9 

84.EttBk«P(cli> 

95.  B  takea  B 

98.  KtoKO 

97.  K  R  to  a  B  aq 

98.atoK  B3 

99.BtoU5 

SO.KttakeeP. 

8t.EtoQB6 

89.  QtakoaB 

SS.UtoKB3 


fnga  for  illoaixatuma  on  eeppzate  pieces  oi^  paper, 
tiuaa  to  qnaries^  and  when  answarmg  queries  put 
aBBbenaa  v^aa  tba  (itlea  o<  tbe  fOflBaa  to  w&h^ 
rtplica  refer.  8.  Kaobaxge  isnv^Xor  iaaertiagltttm, 
queries,  or  requies.  4.  liStt^xa  or  querfea  asking  for  ad- 
dreaaea  of  mannf aotams  at  oorfeaponrtenta,  or  where 
toola  or  other  axticka  cau  bepurobaaad*  or  repUeagiftag 
such  information*  cannot  be  inserted  exoq>t  as  advertne- 
meato.  6.  N»  qoeation  asking  for  edncationai  or  adeatae 
iaiarmatian  iaantworeditbfougb  thapait.  g.  T^ettBrnawt 
to  oorraspondenc^  under  cover  to  the  Editor,  asaaet  f<»- 
wardad;  and-iiie  names  of  oottu^pondenta  au«&otgi?Ba 
t^iaqmrenk 
•••AtteaUoaiieflpeciBny  Ora^n  to  biba  190.4.  Tbe 

ria  devotol  to  litteira,  qa<jd^  and  aqpaea  ta  Bftauit  for 
general  godd ,  and  it  is  not  ftiir  to  occupy  tt  with  qoo- 
tiona  such  OS  are  indicated  above,  wbfdi  are  only  of  mdi* 
vidiiabiatersat,r  and  wihioht  if  not  advectiaesnanta  ia  tfaaan- 
eeives,  lead  to  rc^pliea  which  axe.  Tiu  ''  aixotm  fiaJe 
Colmmi "  offers  a  cheap  means  of  obtaining  sooh  iaf  arnu> 
tioa,  and  we  trdat  our  xvadera  wfll  avail  ttienuelvesaiit. 
Iba  feUowlagaia  «ia  laitliaa,  *e.,  or  laMecB  to  haad  an 

to  Wednesday  oreaing,  May  Uv  and  aaaokaoaisdgcd 

elaewhere:— 
QBiaaBAW  AND  EiXTEX.- E.  P.  Alexander,— Est.  H.  L. 

Jamea.— a.  Maieoroft.— J.  and  H.  Oraoe.— B.  lanesa- 

ter.— C  R.  Hibbert.— H.  Milnas.— Qtoaaley  Bros.— P. 

A.  Cobhold.-A.  Bxoatob.— T.  0.  Jiole«worth.-J. 
Tripplin.— Pragmatical.— Olafcton.—H.  A.  Wasaefl.- 
Bter«o.— P.  Hoberta.— 8Veneka.-J.  L.  M.— C— J.C.  A. 
— Odine.— Cbsmist.— Jas.  Peildnaon.— H.  J.  J.-e.  h. 
Trotmaa.— P.  C— A.  Parker.— Alia.— T.  W.  W;- 
Moonlight.— E.  W.-fl.  J.  Burton.— P.  T.  Reid.— Leo, 
Tkieate.-*C.  Dotaille.— S.  J.  Horton.— J.  M.  Stocks.- 

B.  A.  O.— Robinactt  Crosoe.^HaU,— Beta.— Plyaioofli. 
—A.  C.  Ponton.— E.  Middeton. 

Aaxtons  IxQuiasa.     (let  query  inserted.    S.  Yea,  wnda 
our  present  bmd  laws  your  landlord  will  take  withoot 
recompense  eve^  improvement  yon  have  aOeetad.}— 
W.  J.,  North  Walea.    (Such  employment  wMtM  tend  to 
deteriorate  yoor  sight.  Dr.  Edmunds  intended  aa  soda, 
phiaily  and  righliy.)-^.  W.  Hiacox.    (Your  liability 
u    limited    to    the  amount    of    the    abaraa    yoa 
hold.)--J.  P-    (Yc%  bat  not  to  the  extent  it  ia  used  m 
England.)— H.  B.     (1.  Yes,  speaking  generally,   t 
Toe  exact  meaning  of  tbe  word  is  *'withoatk3iov^ 
ledge.*'  and  a  modem  agnostic  is  one  who  holds  his 
belief,  as  it  were,  in  suspension  about  matters  wbkh 
others  either  have  orproJessto  have  a  oleareridBaoc 
belief.    3.  We  do  aot  know  where  yoa  are  Iftelyto 
obtain  the  instrument  made  by  tbe  optujiaa  yea  mao- 
tkm.     R>aBibly  an  advertiaement  in  ti&e  **WanieA" 
eolnmn<  n^t  procaie  aae*  thoagh  it  ia  qnaattnnshW 
if  many  were  ever  made.    4.  We  know  notaing  of  the 
maker  named.    It  is,  wtf  believe,  a  oommoa  tiiok  on  ths 
pan  of  naaorapalooB  vendors  to  offer  **flAie^uo<" 
safes  for  Bale  marked  with  a  name  idooely  reaeiBbhog 
that  Of  some  well-known  maker.)— E-HouEBS.  {Ibaafea 
for  the  sketehee,  but  we  can  scarcdyflikdapaoefardrav- 
inga  which  aecvo  only  to  ahow  that  aoa^aaa  appear 
slightly  diiferenttodiirereatobaerreKa.}— W.  Boajaaax. 
(Bi  the  first  case,  apply  to  the  Boatd  of  Trade^iathe 
seoond  to  the  secretary  of  lioyd'a.    Forthe  tturd,loak 
out  for  adverttaemeota  of  the  steamship  oampanist 
winting  a  sopointeodent.  If  you  have  any  '^tnflaeBea," 
that  wodd  be  a  great  hrtp.)— W.   Wnj>.    (H  paw 
sabbar.  yoa  can  jom  with  robber  oamcnt  akma,  bat  if 
vulcanised  you  wiH,  perh^ia*  auoeeed  by  aeaiaogtha 
ends  and  bmding  ibem  well,  using  the  cemeutsada 
puce    o£  thin  tiaeo^  with    tine   airing  or  thrasA 
9.  Th^oerpanti  yoa  meafiiamade  by aaUiag together 
half  pound  of  guttapercha,  9oz.  in^anibber,  loa.  pitek, 
Aoe.  snellae,  and  loz.  linseed  oiL    Appliefi  by  maitisg. 
Not  suited  for  ohlna.    For  that,  shellac  aloaxe  diaadhed 
inalcoholto  apaateis  used,  or  iaini^aaa Ouaabred ia 
atietSc  ao  d.    See  No.  729  for  a  variety  of  oamenta.3-H- 
FiBLO.    (A  similar  lequeat  ie  made  ia  thebtft  naadier.) 
-«.  C.  Pox*    (Xf.tiw  maker^advised  tbn  gl9«i> 
developer,  write  to  lum  for  furflierjnfltmaeiaaa,  Smi 
the  pep^  on  p.  189.}— A.  H.  MStx.     (Besila  ttc 
number  mentknedilast  week.  tattdirettiiMt  ferial^ 
aingle-aeedle  lelegKaphs^war^givnua  Koa,  M»«"**5: 
Those  number's  axe  out  of  pzint,*bat  yon  baghtteaba 
to  pidc  thernup  atauttb  of  theaeoond4iaat  beokaw^ 
or  obtain  them  thiough  tha   *^6a2a''  4olama.)'-C 
Tbqbp.     C^Ptof .  D (4  tyeari  deSQriptiia  wiD  be  faoad  oa 
p.  ^  No.  8^  aod  on  p.  61  ante  a  ouiiesprsiditf  paw 
anacaonnfcaf.tbopaperJ3rof.I>aibesgaiail  tsaarfyat 
the  Society  of  T&e«aph    Rnginarra.|— tf.  Wo«p. 
(Cdniiect  one  irire  or  isde  of  tha  coadeaser  to  tta  liiar 
aad  ttM  otoarto  the  ham-aer.)— AalEwowKor.  (g^ 
aise,  Bkarina  gkub  or  asph«ltiim  varai*,  bsa  NMbaa 
the  cell  and  tiie  slide  where  tt^to be  teal.    (i«ia«* 
is  easiest  to  wortt.    ItdoestorbcAmBfisaabpnnnlM. 
tiiece  aa  iK»iaait  actarpMiaiefa  8ba  fmrattmTeiK 
ean  add  a  bbOe  whiting  to  it,  or.  iwa  wfll  peAa^ 
suit  beet,  use  pla^ter^Pada  beaim  O  witb 
eggthin.)-OnnAFix.     (Yoattfndai 


leopes  for  making  gold  platk^  lalatM 
XXVm.  andXXfiL     Also  In  rStt^Ha 
piactical  directaons.)— VuLTaxsn 
Such  matters    axe    at    interest 
turera,  but  there  are  many  ma^i 
glad  to  make  a  stamping  apparatus 


m  Tola. 


a  r^pit  vwunea  avay 

M^miUba  wvold  bn 
laratu^  *e  ktidj- 
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THE  ntON  AND  STBEL  INSTITUTE. 

THE  meeting  of  the  Iron  and  Steel  Insti- 
tute was  held  last  week.  The  first 
paper  read  was  that  by  Mr.  E.  Bichards,  on 
«< Certain  Physical  Tests  and  Properties  of 
*Mild'  Steel,"  a  material  which  has  recently 
become  of  great  importance  to  mechanical 
engineers  and  steel-makers.  The  paper  was 
of  purely  technical  interest,  being  chiefly 
deroted  to  giving  an  aocoont  of  a  number  of 
experiments  made  by  the  author.  Mild 
steel,  he  said,  is  a  metal  possessing  the 
exceUeot  qualities  of  ductility  and  strength 
m  so  high  a  de^ee  that  it  is  worked  with 
the  greatest  satisfaction  by  practical  men. 
Ita  use  is  rapidly  increasing,  and  it  is  there- 
fore important  to  ascertain  what  is  its  real 
Btrength.    The  author  in  his  pa^er  gives  his 

.  results  for   tension  after   tension,  tension 

'  after  compression,  and  tension  after  torsion, 
and  his  experiments  show  that  the  dastio 
limit  of  a  steel  bar  varies  according  to  the 
treatment   undergone   by  the    bar  before 

'  testing.  In  one  sense,  his  experiments  sup- 
port tiie  view  held  by  Dr.  Siemens  that 
any  mechanical  treatment  to  which  mild 
steel  is  subjected  invariably  increases  its 
itreogtb,    but    Mr.    Bichards    points    out 

-  ^t  this  dictum  holds  good  only  when 
"  strength  *'  is  taken  as  increased  resistance 
to  statical  pressure.  If  by  strength  is 
meant  the  power  to  resist  impact,  then 
mechanical  treatment  has  the  effect  of 
diminishing  the  strength.  The  paper  con- 
tained some  interesting  notes  on  the  ppr- 
manent  magnetic  properties  acquired  by 
bars  tested  in  a  maohtue  placed  in  aline 
north  and  south.  Steel  under  compression 
be  finds  also  becomes  permanently  magnetic, 
the  polarity  being  determined  by  that  of  the 
ma^etic  field  in  which  the  bar  is  placed 

.  doriog  compression.  Besides  this  point  the 
paper  is  of  special  interest  to  makers  and 
pers  of  mild  steel,  and  as  the  president  said, 
it  will  bear  careful  study  when  published  in 
the  Journal, 

Probably  the  most  interesting  paper  read 
at  the  meeUng,  from  the  popular  point 
of  view,  was  that  in  which  Mr.  Mosley,  of 
London,  described  a  new  method  of  mining 
coal,  which  avoids  all  the  risks  that  are  in- 
herent in  the  usual  system  of  blasting.  The 
method  has  been  patented  by  Messrs.  Smith 
&&d  Moore,  and  has  been  in  use  for  several 
months  at  the  Shipley  ooUieries,  Derbyshire. 
The  new  method  consists  in  the  use  of  a 
cartridge  of  lime  instead  of  gunpowder  or 
dynamite, — the  expansion  of  the  Ume  when 
lUking  being  utilised  for  forcing  down  the 
ooal,  tiius  avoiding  the  dangerous  fiame  from 
the  explosion  of  gunpowder.  The  Hme  is  in 
a  highly  caustic  state,  and  after  being 
gnmnd  to  a  fine  powder  is  consolidated 
|mder  a  pressure  of  40  tons  to  the  square 
inch  into  cartridg^es  of  2iiii.  diameter,  with 
&  groove  on  one  side  for  the  admission  of  the 
^ter.pk)e.  The  shot  holes  are  drilled  by 
^oeans  of  a  light  boring  machine  at  Shipley, 
|uid  an  iron  tube  about  ^in.  in  diameter  is 
inserted  first.  Thic  tube  is  perforated,  and  is 
mclosed  in  .a  calico  bag,  which  covers 
^  perforations  and  one  end,  the  other 
being  closed  by  means  of  a  tep.  This  pipe 
|t  will  be  understood,  fills  the  groove  in  the 
ume-cartridpe.  which  is  inserted  after  the 
pipe  anl  lightly  rammed.  The  hole  is  then 
tamped  in  the  usual  way,  and  a  small  force- 
punp  is  connected  by  means  of  a  fiexible 
VCI.XXXV-KO  685. 


tube.  Water  equal  in  bulk  to  the  lime  is 
then  forced  in,  which,  escaping  at  the  inner 
end  of  the  tube  and  from  the  perforations, 
flows  along  the  groove  towards  the  tampiug, 
driving  the  air  before  it.  The  tap  is  then 
dossd  and  the  flexible  pipe  disconnected, 
the  steam  generated  by  the  action  of  the 
lime  on  the  water  cracking  the  coal  away 
from  the  roof  by  the  high  pressure  it 
reaches.  After  introducing  the  water,  the 
operator  has  ample  time  to  get  away  to  a 
safe  distance,  though,  as  a  matter  of  fact, 
we  believe  there  is  no  danger  of  the 
steam  blo«ving  out,  and  no  risk  from 
too  early  fall  of  the  coal.  After 
the  steam  has  exerted  ite  effect,  the 
expansion  of  the  lime  comes  into  play,  and 
the  force  can  be  judged  by  the  bulk  occu- 
pied by  a  slaked  cartridge  as  compared  with 
one  of  the  compressed  specimens.  At  any 
rate,  the  force  exerted  is  sufficient  to  bring 
down  the  coal  in  lar^e  myiases  clean  from 
the  roof,  with  the  mmimum  of  '^amaU," 
and  in  greater  quantities  than  is  possible 
with  ''wedging."  The  coal  is  underholed 
by  the  hewer,  who  plsuses  sprags  under- 
neath, and  it  is  found  as  a  rule  that  the 
coal  is  cracked  away  for  a  distance  of 
Several  inches  beyond  the  inner  end  of  the 
bore  hole.  In  places  with  bad  roofs,  the 
collier  would  remove  only  a  few  sprags  at  a 
time,  so  as  te  let  down  enough  coal  to  load, 
and  giving  him  an  opportumty  of  support- 
ing the  roof  before  clearing  a  large  space. 
The  time  occupied  in  drilling  is  aver- 
aged at  twelve  minutes,  chargins;  and 
tamping  consumes  four,  and  **  firing,  which 
in  this  case  is  pumping,  one  minute— thus 
effecting  a  saving  of  time  as  compared  with 
blasting.  This  saving,  however,  appears  to 
be  lost  subsequently,  as  the  lime  cartridge 
acts  slowly;  but  in  from  ten  to  fifteen 
minutes  after  pumping  the  coal  has  been 
cracked  away,  and  is  ready  to  fall  when  the 
sprags  are  removed.  Aa,  however,  there  is 
no  loss  of  time  in  preparing  to  fire  a  shot, 
and  no  risk  of  ignitmg  the  explosive  gases, 
this  method  of  coal- getting  will  probably 
prove  to  be,  as  Mr.  Cowper  said,  one  of  the 
most  important  inventions  fox  getting  coal 
we  have  had.  Besides  the  advantages  above 
noted,  it  should  be  remembered  that 
the  action  of  the  lime,  powerful  as 
it  is,  is  free  from  shock  or  concus- 
sion, which  has  much  to  do  with 
roof-falls,  and  with  disturbing  bodies  of 
gas  that  wotdd  otherwise  be  harmless.  No 
wave  is  imparted  to  the  air  of  the  working^, 
and  the  coal  comes  down  with  the  minimum 
of  dust,  both  of  which  are  occasionally 
elements  in  an  explosion.  To  give  an  idea 
of  the  power  exerted  by  the  lime  cartridge, 
two  iron  pipes  were  shown,  whieh  had  been 
broken  by  the  expansive  force  of  the  lime 
and  steam,  though  one  had  been  previously 
tested  te  a  pressure  of  9d31b.  on  the  square 
inch.  The  author  of  the  paper  gave  a  com- 
parative statement  of  the  quantity  of  coal 
got  in  adjoining  stalls  by  means  of  wedging 
ttud  lime-cartridges  respectively,  the  com- 
parison being  greatly  in  favour  of  the  latter ; 
but  ite  chief  merite  are  unquestionably  the 
avoidanca  of  risk  of  explosion  and  the 
lessened  danger  from  falls  of  roof — two  evils 
inherent  in  the  system  of  shot  firing. 

The  next  paper  was  by  Mr.  W.  Gill,  of 
Luchana,  Spain,  on  the  iron  ore  district  of 
Bilbao.  The  information  given  will  be  of 
interest  te  many  ironmasters,  but  possibly 
the  deteils  of  the  wire-ropeways  wiu  be  re- 
garded as  of  most  value  by  miners.  There 
€u:e  several  miles  of  them  belonging  to 
different  companies  in  the  district,  and  Mr. 
Gill's  paper  contains  full  particulars  of  their 
arrangement  and  working. 

Prof.  Von  Ttinner,  of  Leoben,  Austria, 
sent  a  paper  **  On  the  Use  of  Lignite  in  the 
Blast  Furnace,"  a  sul^eot  which  is  not  of 
much  interest  to  English  ironmasters, 
though  what  the  author  has  to  say  may  be 
of  use  to  them  in  other  countries. 


A  paper  by  Mr.  Qeo,  E.  Woodcock,  of 
Sheffield,  was  read  on  Friday,  in  which  the 
author  endeavoured  to  show  (1)  that  the 
carbon  of  steel  is,  primarily,  in  a  stete  of 
simple  absorption  in  the  iron ;  (2)  that  the 
hardening  of  steel  is  due  to  a  metamorphio 
change  in  the  condition  of  the  carbon, 
whicu  then  assumes  a  crystalline  form, 
closely  analogous  to  that  of  the  diamond ; 
(3)  that  the  varied  tempering  of  steel  resulte 
from  iiie  dissociation  of  this  crystallised 
carbon  at  varying  but  low  temperatures; 
and  (4)  that  the  real  strength  of  steel  does 
not  vary  to  any  material  degree  with  a 
varying  content  of  carbon — that  is,  aeteria 
paribus^  steel  is  not  increased  in  tensile 
strength  by  an  increased  percentege  of 
carbon.  Mr.  Woodcock  inclines  to  the 
theories  of  Jullien  and  Prof.  Akermann, 
and  he  holds  that  Jullien's  hvpothesis, 
slightly  modified,  is  correct.  The  hardening 
of  steel  on  this  view  is  due  to  the  crystal- 
lisation of  the  '*  combined,"  or,  as  Mr. 
Woodcock  prefers  to  put  it,  **  absorbed," 
carbon  in  a  form  resembling  the  diamond — 
an  hypothesis  which  was  reported  on  b^  a 
committee  of  the  Institation  of  Mechanical 
Engineers,  who  found  that,  while  it  ac- 
counted for  hudeoing,  it  left  tempering 
unexplained.  Unless  some  change  occurs 
in  the  carbon,  no  hardening  takes  place : 
raw  cemented  steel,  as  it  comes  from  the 
furnace,  says  Mr.  Woodcock,  is  as  soft  and 
easy  to  work  with  the  file  as  the  wrought 
iron  from  which  it  is  made ;  but  on  bemg 
heated  and  quenched,  it  becomes  as  hard  as 
any  other  description,  and  if  fractured, 
shows  a  crystalline  structure  which  can  be 
due  to.  nothing  else  than  carbon.  The 
crystf^  are  not  found  in  wrought  iron; 
they  are  more  numerous  in  proportion 
as  the  original  amount  of  caroon  in 
the  steel  increases;  and  in  a  large  bar 
they  may  be  found  more  numerous  in  the 
outer  layers  than  in  the  inner,  whilst  the 
centre  may  have  none  at  all.  In  such  a 
case  the  b*^r<^TiftRfl  of  the  metal  will  be  found 
to  decrease  inwards  untU  when  the  centre  is 
reached,  where  no  crystals  are  seen,  the 
steel  is  found  to  be  as  soft  asat  was  in  the 
original  unhardened  state.  The  diamond  is 
the  only  knows  form  of  crystalline  carbon, 
and  it  would  seem  to  follow  that  the  harden- 
ing of  steel  is  due  to  the  carbon  being 
metemorphosed  into  a  number  of  small  par- 
ticles analogous  in  constiiution  to  diamonds. 
This  "  diamond"  question  naturally  formed 
the  chief  feature  in  the  discussion,  Mr.  Stead 
suggesting  tiiat  it  might  be  settled  by  dis- 
solving the  steel  in  acid,  for  if  powdered 
diamond  were  mixed  with  powdered  iron, 
and  the  mixtiue  digested  with  acid,  the 
diamond  would  be  found  undissolved ;  but  if 
hardened  steel  were  dissolved  in  the  same, 
noresiduumof"  diamond"  dust  would  belef  t. 
The  general  result  of  the  discussion  was  that 
more  experimente  were  needed  before  a 
conclusion  could  be  arrived  at — one  at  least 
of  the  speakers  contending  that  if  carbon  is 
combing  with  the  iron  it  is  only  by  the 
loosest  ties.  A  paper  hy  Mr.  Jeans,  the 
secretory,  on  the  consumption  and  economy 
of  fuel  in  iron  and  steel  manufacture,  was 
a  statistical  account  of  the  development  of 
the  manufacture  ^m  the  point  of  view  of 
fuel. 


LAWSOFS  BOILER  EZPLOSIOV 
EXPERIMEHTS. 

ON  p.  461  of  the  last  volume,  we  g:ave  an 
account  of  the  experiments  carried  out 
by  Mr.  Lawson  at  Pittsburg,  with  the  view 
of  solving  some  ol  the  mysteries  of  boiler 
explosions.  His  contention  is  that  if  steam 
in  a  boiler  is  suddenly  allowed  to  move,  and 
is  as  suddenly  checked,  it  produces  a  con- 
cussive  effect;  and,  further,  that  every 
particle  of  the  water  contained  in  the  boiler 
rends  to  fiy  into  steam  as  soon  as  any  portion 
is  released.    On  the  occasion  to  which  we 
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reiexred  at  tho  place  oeiition^d^  a  boilar, 
tii^e  bursting  presaure  of  whiob,  according 
to  our  formula,  was  3291b.,  exploded  with  a 
)oud  report  when  a  preqsore  of  3801b. 
was  reached^  the  explosioa  taking  plaDe 
immediately  after,  and  being  ooose^ 
<)[ii6|it  on,  the  fudden  opeciinK  of  a  yidre 
^liioh  adoQltted  the  steam  mto  a  closed 
ii^ssel.  As  we  pohxted  out  at  the  time, 
iho  explosion  of  a  boiler  strained  beyond 
its  bursting  preesaze  proves  nothing; 
but  Mr.  Lawson  has  lately  snceeeded  in 
bursting  a  similar  boiler  at  a  pressure  mnoh 
bdow  what  it  is  calculated  to  withstand, 
^d  it  foIlowB  either  tiiiat  there  is  some  sub- 
s^atum  of  fact  in  his  theory,  or  ihat  the 
)>oiler  was  not  so  strong  as  by  tiieioimiila 
it  ^hould  be.  We  can  only  speak 'from  the 
published  statements,  and  those  show  that 
the  boUer  lately  exploded  was  identical  in 
ooastruet^on  with  that  referred  to  on  p,  i^l 
^  our  last  volume.  It  was  6ft.  lo^g,  SiHn. 
in  diameter,  the  shcU  being  formed  of  im> 
plates  of  best  iron  three-sixteenths  thick, 
the  heads  bein^  of  three-eighths  iron,  stayed 
by  a  one-inoh  iron  rod  pa96ing  tiu'ongh  the 
oefttres  of  the  heads.  By  tlie  weU«teown 
formula— P  "  T  x  c  /  D  the  burstin^^-'pres- 
sure  of  such  a  shell  is  3291b.,  sin^e  nvettng 
being  assumed,  for  T  equal  thickness  of 
metal  in  sixteenths*  c  equal  a  constant 
(1097)  for  single  riveting^  aogi  D  equal  ih» 
diameter  of  the  shell  in  quarter  leet.  We 
have  thus  3  X  1097/40  «  329.  Two  shells 
of  these  dimensions  constructed  from  the 
same  batch  of  plates  were  prepared  for  the 
experiments,  but  one  of  them  was  fitted 
^rtth  Mr.  Lawson's  patent  ^dii^>hragfla," 
an  arched  perforated  plale  of  three-six- 
teenths iron,  fitted  near  the  water-line 
inside  the  bailer  and  riveted  all  round — 
forming,  we  need  soairoely  say,  a  very 
strong  ''stay,*'  and  enormously  increasiiig 
the  strength  of  the  boiler.  Ttie  scene  of 
the  experiments  ww  the  Munhall  Valley, 
about  eight  miles  from  Pittsburg,  a 
place  which,  so  to  speak,  has  ^en 
fitted  up  for  such  triais,  and  was 
selected  by  the  Government  commis- 
sion in  1673.  Through  loopholes  left  in 
the  bomb-proof,  visitors  can  witness  in  safety 
the  actual  explosion  of  a  beoler.  The  con- 
ditions of  the  recent  experiments  were  much 
the  same  as  tiiose  detailed  in  our  prmons 
article.,  the  boiler  bein^  connected  to  an  old 
engine  cylinder  8iu.  m  diameter  and  36in. 
long,  by  loft,  of  horizontal,  and  3ft.  of 
vertical  iron  pipe  dfin.  in  dkimeter.  Near 
the  elbow  of  this  pipe-^tiiat  is,  about  15ft. 
from  the  boiler— was  placed  a  quick-opening 
gate-valve  3^in.  in  diameter,  aud  the 
tomace  was  fed  by  injecting  petroleum 
on   the   incandescent    coals.      Inside   the 


bomb-proof  were  two  gauges  oonnected 
respectively  with  the  front  head  of 
the  boiler,  one  above,  the  other  below 
the  Iiawson  diaphragm,  that  is,  one  to 
indicate  the  pressure  snd  disturbattce  in  tiie 
steam  space— the  other  to  show  the  dis 
turbance  in  the  water  -  pressure  when  the 
valve  wa3  suddenly  openea.  These  pt^ssure- 
gauges  seem  to  nave  been  very  untrust- 
worthy, being  some  601b.  or  lOOlb.  '*  too 
fast " ;  but  allowance  being  made  for  that, 
no  result  followed  the  experiments  on  the 
patent  boiler  with  pressures  estimated  at 
2251b.  On  atten^ptiqg  to  experiment  with 
the  plain  boiler,  one  of  itte  hieads  cracked, 
and  it  was  found  in^pfossibie  to  get  a  higher 
pressure  than  2201b.,  owing^  to  leakage.  Ac- 
cordingly the  patent  boiler  was  reset  and 
trials  made  at  gradually  increasing  pressures 
up  to  300lb.,  without  creating  an  explosion. 
The  patent  diaphragm  was  then  cut  ont, 
with  the  exception,  of  a  margin  all  round 
about  3in.  wide.  Bo  that  the  boiler  was 
really  stronger  or  weaker  than  that 
experimented  upon  last  year  by  just  the 
difference  due  to  these  Sin.  strips,  less  tiie 
weakening  effect  of  the  rivet -holes  by 
which  thoy  were  held  to  the  shell  and  heads. 


With  20in.  of  water  in  this  boUec  (leaving 
lOin.  at  the  crown  for  steam  space) »  ex-^ 
periments  vrere  made  by  opening  the  valvQ 
at  every  rise  of  251b.  up  to  22^ib.,  wiUiout 
sseult*  After  veaohing  2d5lb.  the  vaive  was 
^gaia  opened,  and  the  bo*ler  immediately 
exploded,  the  water  disappearing  in  what 
are  termed  "practically  ultimate  atoms,'' 
and  liie  shell  being  "  torn  into  shreds." 
Seeing  that  the  water  in  a  steam  boiler 
under  a  pressure  of  2d5lb.  has  a  temperature 
of  400^  Fahr.,  it  is  not  a  matter  for  surprise 
that  it  vanished  as  a  cloud  of  steam  when 
the  boiler  was  rent  into  shreds ;  but  the 
curious  part  of  this  experiment  is  that  a 
boiler,  the  bursting  pressure  of  which  is  by 
calculation  3291b.,  eftiould  have  exploded  at 
a  pressure  of  235ib.,  wben  another  of  simttar 
dimensions  and  practically  idemtioal  did  not 
explode  until  a  pressure  of  3801b.  had  been 
indicated  (see  p.  461,  Yol.  XXXIV.).  As 
the  facts  stand,  the  result  of  the  experiment 
would  seem  to  prove  that  Mr.  Lawson's 
hypothesis  is  correct,  and  that  boilers  may 
be  exploded  by  the  sodden  opening  of  a 
valve,  providea  the  rush  of  steam  is  also 
suddenly  stopped,  thus  producing  a  sort  of 
concussive  effect ;  but  we  suspect  that  those 
who  remember  that  steam  is  an  elastic  fluid, 
will  scarcely  regard  these  experiments  as 
conclusive,  either  of  the  *  *  blow ' '  theory  or  of 
the  merits  of  Mr.  Law8on*s  diaphragm, 
which  is  supposed  to  prevent  explosions  in 
some  occult  way  by  oonqielling  ^e  suddenly 
created  steam  to  pass  through  ite  perfora- 
tions before  it  can  impinge  upon  the  boiler 
shell.  At  the  dose  of  our  previous  article 
we  said  that  for  such  expeiimente  to  sup- 
port Mr.  Lawson's  view  it  will  be  necessary 
tor  him  to  show  that  a  boiler  which  could 
stand  the  hydraulic  test  up  to,  say,  5001b., 
can  be  exploded  by  merely  opening  the 
valve  leading  to  a  closed  cylinder  when  the 

Sauge  shows  a  pressure  of  only  380lb.  The 
gures  are  not  of  much  moment,  and  as  it  is 
expensive  work  exploding  new  boilers,  it 
may  be  worth  while  pointing  out  that  old 
ones  will  serve  just  as  well.  If  the  "  blow  ** 
theory  is  correct,  there  should  be  no  diffi- 
culty in  demonstrating  it  in  a  satisfactory 
manner,  which  can  be  done  only  by  explod- 
ing a  boiler  at  a  pressure  Idss  than  it  has 
previously  sustained  when  tested  by  the 
hydraulic  method. 


SSCOSTDAET  BATTERIES. 

npHE  important  pari  that  secondary  batteries* 
X  wUl  eventoaliy  play  In  eleotrio  lighting, 
readeri  any  items  in  ootmeotlQn  with  their  con-, 
straodon  m  great  intetrast.  Aswiil  have  been 
expected,  several  patents  have  been  ieo«itly 
talMAOut.  aA4  ^^  otheni  are  awaiMug  puhU- 
oation.  Of  some  of  the  devioas  we  ace  enabled 
to  £^ve  a  brief  deacriptlonx  which  may  be  of 
interest,  though  there  is  reason  to  believe  that 
later  forms  have  superseded  them.  As  we 
mentioned  some  time  ago,  Mr.  Sellon  has  taken 
oat  several  patents  for  secondary  batteries,  and 
as  the  development  of  that  invention  will  form  a 
feature  in  the  electrical  history  of  the  niUeteenth 
century,  we  give  a  short  aeoonnt  of  some  of  his 
devioeg,  sta^emimted  by  those  of  other  in- 
ventoBB.  in  his  speoifloation  of  September  lOth 
lait,  he  deaoribes  the  use  of  perforated  plates,  or 
sheets  roughened,  serrated,  or  indent$d,oompoaed 
of  lead,  platinum,  or  carbon,  upon,  in,  or  against 
whioh  are  held  films  of  spongy  lead,  or  salts  of 
lead,  or  other  suitable  substances.  In  the 
drawings  accompanying  this  specification,  ^r. 
Sellon  shows  lead  plates  bent  so  as  to  form  a 
series  of  dovetails  over  the  surface,  or  serrated 
Uke  the  teeth  of  a  saW|bott&  being  perforated 
with  numerous  holes,  in  whioh  and  in  the  folds 
of  the  serrations  or  the  dovetails,  the  actite 
material  can  be  packed,  the  object  being  to  get 
as  much  aspossible  of  that  into  the  smallest 
compass,  mre  days  after  that  specification 
was  deposited,  Hr.  Sellon  appears  to  have 
left  another,  the  main  feature  in  whioh 
is  the  use  of  an  alloy  of  lead  with 
antimony  as  the  material  of  whioh  the  plates 
are  to  be  composed.    It  is  dear  that  the  in- 


genuity of  the  inventor  has  tolerably  wide  ioom 
in  detero^nlng  what  shall  be  the  aotoal  form  of 
the  elements  or  snpjportuig  plai«fl  o(  tba 
secondary  battery,  and  it  is  obnoas  tbat  if  pet- 
f  orated  lead  plates  are  an  advantige,  ther  om 
be  made  up  of  a  number  of  short  pieoea  oil«i4 
tube,  arranged  with  their  axes  ^araUel  Wo 
have  reason  to  believe  that  experienfe  hai  d»« 
clared  in  favour  of  an  alloy  of  lead  and  aatimony 
in  preference  to  the  ^mple  metal,  aod  for  oo&* 
venienoe  in  woc)uag  or  for  remedying  any  ted* 
dental  effects  of  lociu  action,  plain  pUtes,  yiih. 
vfiAUij  prorations,. a?e  preferred  to  Um  oom* 
gated  and  other  devtees  suggested  for  tbe 
purpose  ef  gaining^  smiaoe.  It  will  be  undK- 
stood  that  one  object  of  these  inventions  ii  U 
dispense  with  the  oanvas  or  felt  sap|»orli  icn 
the  ooating  ol  oxide,  heoanse  in  piaodoe  it  ii 
fouod  that  apthiog  yet  tried  will  long  wthttam 
t^  ejffept  of  the  acid  liquors  used  to  einte  tiu 
aotfon.  Cormgajiting  the  plates  pQ»s«Ma«  ai 
advantage  in  presenting  greater  siv^goeinM 
eqfiaX  sptvoe ;  but  when  felt  or  canras  is  dii 
pensed  with,  there  is  some  liability  of  *'  lead 
trees'*  forming  a  cross  and  connecting  thetv 
elements  of  a  cell.  Hence,  it  is  found  adri«bl 
to  BO  axvenge  the  plates  that  aay  points  « 
contact  of  that  kind  can  be  readily  zeaiOTC^ 
JdL  de  Elahath,  of  Paris,  has  al^p  tak^n  n 
patents  for  secondary  batteries,  the  ieatard  < 
hia  invention  being  the  laethod  adopted  to  pn 
vent  the  coaUi^g  ox  lead-oilda  &om  falling  $1 
Ha  forms  ^ootfopoaite  eleotrpdeof  thin  sheetic 
lead,  iolded  around  a  thicker  sheet,  which  act 
as  a  aupporl,  the  whole  being  enveloped  in 
sheet  o2  parehment-paper,  a  substenoe  whici 
having  been  already  acted  upon  hj  solpbar 
acid,  is  only  slowly  destroyed  in  the  battery 
In  M.  de  Kabath's  design  tne  sheets  are  eitbt 
plain  or  oonvgated-f  -bvi-ifr  aU  <}ases  a  thi 
ooat  of  sulphate  of  lead  is  f  oimed  upon  thcs 
and  the  fsrm,  eonaisti  of  attsrnato  pl>i 
and  corrugated  lead  pUtes,  ps^ed  betvei 
stout  lead  oeverc  held  tii^^ether  by  indiambb^ 
heads,  tbewhoUbeiMfin^esedinaaaaepimi 
arith  holes.  K.  de  ^Abath  has  also  taken  col 
patent  for  a  method  of  regulating  the  disoharg 
of  secondary  batteries  (September  20th,  18SI 
That  is  aocompliahed  by  inoreaslng  or  diminiil 
ing  tiie  dqprtit  of  eokitioB  in  tbe  battery-oelll 
means  of  a  top  moved  by  magneto  actuated  bj 
relay.  Thma  when  the  current  in  the  ma 
aircoitdtoreases,  the  spring  of  tb«»  relay  mov 
llie  index  and  puts  mto  action  the  maga 
QoatroUing  tli^  inlet  daolutian,  so  thatagrael 
qnrfaoe  of  the  plates  is  immersed,  and  theoune 
is  increased  in  prc^K>rtion.  Similarly,  U  tl 
current  is  too  great,  the  tapis  so  turned  as  ton 
cut  sQoae  of  th/9  aolulion  from  the  batteiy,  i 
leavixig  a  snujler  surface  of  plates  under  aotia 
II Si.  Deprez  and  Oarpentier  have  also  obtain! 
apatent  (September  24th,  IdSl)  for  distribotii 
and  regulating  the  transmission  of  eleotzio 
power,  in  whioh  tbey  use  two  secondary  batten^ 
so  oonnected  by  means  of  a  conamutotorth 
while  one  is  hetig  ehwged^he  gthspc  is  gi^ 
out  curroBt ;  but  as  (hey  do  not  specify  ai 
form  of  battel,  the  daim  is  only  fer  the  datd 
of  the  arrangement. 

Secondary  bakeries  having  somo  xeaUy  wi% 
features,  have  been  patentecTby  3Cr.  A.  Watt,  i 
Xiiverpool  (October  1st,  1881).    HfiUsesthelM 

E'  I,  but  coats  them  with  a  n^xtore  of  oaloio 
kte,  manganese  dioxide,  and  sodia 
de,  or  preferably  with  what  is  known 
**Weldon  mud|"mcb3sd  in  eqinl  puts  vi 
powdered  coke.  Plates  of  cavbon  may  be  w 
infltead  of  lead,  and  in  a  solution  of  sulphate 
manganese  can  be  employed  in  one  oell,  as  t 
sulphate  decomposes  and  covers  the  oarboo  wi 
peroxide  of  manganese.  Aether  form  of  batti 
consiste  of  alternate  layers  of  carbon  and  gran 
lated  manganese  dioxide  mixed  with  grannlat 
carbon,  preferably  in  equal  volumes,  or  of  Is 
and  manganese  dios^ide  or  layers  arrange 
as  foUows:  —  MnO,Pb||0,MnO»C(|C,MnO/ 
PbltfuOiOllO  and  so  on,  or  Pb,MnO«CT 
H),  Mn  0,  0|tO,  the  vertieal  bars  rspreseatii 
porous  diaphragms.  Theexcitingl&quidiiM 
ammoniac,  ocmmon  salt,  or  dUote  sulpbai 
acid.  A  convenient  form  of  cell  oonsiit*  of  < 
ordinary  battery  tank  divided  down  the  ofst 
by  a  porous  diaphragm.  The  chaued  por» 
pots,  fresh  or  exhausted,  of  Leolanch^  ceJu.  m 
even  be  used  without  further  preparation  tbJ 
immersing  them  in  one  of  the  soluoons.  If  <v 
pot  be  frtsh  and  the  other  exhausted,  the  eoup 
is  charged  and  ready  to  work.  Another  mod 
fication  oonsiBte   of  a  poroi^  pot  coatsining 
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ptaftecf  6Blxm  ohavged  wMih  a  mixture  of 
oKigt&eBediQacide  and  oarbon  orooke.  in  a  state 
ofootnepowder,  snd^aoedinaleaaea  YesMl 
tiffl^iBflr  dilate  sarahmio  add,  the  space 
betweenUie  pot  and  the  leaden  yeasel  hOng 
fiUtd  wi£b  a  mixture  of  manganese  dioxide  ana 
otfboa  or  ooke,  or  simply  with  granulated 
lesd. 

Another  seeondaary  battery^  whioh  is  based  on 
tke  aoftioa  of  ohlocxne  on  copper,  has  been 
Mtasled  by  Kr.  A.  P.  Lanrie,  of  Edinbnrgfa 
(Oelober  4,  1S81).  The  cell  is  made  npofa 
tldft  plate  of  copper,  oosted  with  s  paste  of 
cuprous  chloride,  and  wrapped  in  parolunentA 
piper ;  that,  together  witli  a  plate  of  zinc,  is 
plioed  in  a  solntion  of  chloride  of  zinc,  and  the 
nro  being  connected  a  current  is  set  up,  which 
tmtinaen  until  the  cuprous  chloride  is  reduced 
to  a  mass  of  spongy  copper.  The  zfaic  plate  is 
tbsa  wifchdiawn,  and  a  copper  plate  put  into  the 
«U,  whidi  is  then  ready  for  cSiarging.  The 
AOtton  of  the  chlorine  on  the  spongy  copper  con 
te  ngolsted  by  means  of  coppet  gauze  ptaoed 
oTsr  the  spongy  coat,  and  connected  to  the 
copperplate,  "niese  notes,  together w4th  those 
given  m  n.  413,  and  else^ore  in  the  last 
Tolmne,  wul  serve  to  cotiy^y^  some  Idea  of  the 
diffflnnt  methods  of  making  up  secondary 
latteries.  It  is  tolerablr  obvious  that,  but  for 
iti  weight,  lead  would  be  the  only  metal  ex^ 
peiiaented  upon,  its  advimtages  beings  so  eon* 
flteable,  especiaUr  in  l^e  shape  of  coiSt ;  where, 
I  lunrerer,  portability  is  deriied.  It  Is  probable 
:  thit  Button's  or  some  modlfloatiott  of  tiie 
eopper-lead  cell  will  be  utiHsed.  Possibly,  tbe 
'  snarohes  of  Dr.  Gladstone  and  Hr.  Tzlbe  may 
bid  to  the  disooTer^  of  somftthlng  more  yaln- 
lUe  than  is  yet  ayailable. 


BUB'S  PATBW  SBLF-AgnirG 
CLOCK  STSIEir. 

rE  abonre  is  in  ssition  at  tke  dysliA  PuJaee 
Eleetricid  ExhlMtlett.    f9gk  1  ehowv  tin 
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being  •ttraoted  aiound ;  and  by  the  oontaets  D, 
an  eleotrie  oiroalt  is  completed,  which  passes 
th)nm^  the  eleetio-magnet  F  (Fig.  1),  allowing 
of  its  sormature's  attraction,  and  tfazowlnff  the 
platinum  eontaot-plate  into  the  further  insmated 
ratohet-tootii  J,  therefore  freeing  all  contacts 
for  expiration  of  one  minute,  whm  a  repetition 
of  the  same  takes  plaee. 

The  relay^g.  2)  is  provided  with  a  doofe' 


P'i&aipsl  parts   connected  witli  the  regulator 
or  meter  okx^. 

BjT  the  power  of  the  mainspring  contained  In 
tbi  going.barrel  H,  motion  is  imparted  to  the 
^•wneels  and  the  dead-beat  escapement  A; 
tieiTow  or  contact- wheel  being  outside  the 
Oock-pUte  and  attached   to  the    3rd  wheel- 

CTot  o!  olook-train ;  the  ivozy  wheel  making 
^  one  zevolution  in  lour  minutra;  whilet 
n^Ting,  it  lif  ta  in  torn  the  contact  platinnm- 
r*^  B,  by  the  insnUting  ratohet  tooth  I  on 
i^  wheel,  and  allows  it  to  fall  on  the 
P^^^mom-point  H,  b  v  which  means  it  completes 
J  eleetiie  circuit,  the  current  passix]^  around 
w«  coili  of  electro-nu«net  PP,  Iig.  1,  and  A  in 
^.  2.  the  annature  S  being  attracted,  and  by 
we  cUok  arrangement  attached  thereto  to 
ueniiia(q^ziagthat  is  contained  in  thegoing- 
^  H,  one  tooth  of  the  ratchet-wheels  M,  and 
JJUie  awns  time  setting  on  a  rel^  battery  by  I 
^  dsottoHDagnet  A  (Kg.  2),  its  smMtunl 


work  snti^ment,  in  order  to  regulate  the 
exact  length  of  time  the  current  should  be  com- 
plete, for  whidh  purpose  the  further  end  of  arm 
G  carries  a  ratcSiet^ok,  E,  which  acts  in  the 
ratohet-teefh  of  the  wheel  C.  The  current 
being  broken,  the  arm  would  instantly  rise  by 
the  dastiolty  of  the  spring  E,  but  is  retarded 
in  aoticsi  by  the  spring  having  to  f otoe  fonnd 
thaivheel  O,  and  wMi  it  the  twin-wlM^  «ad 
^L,  wliloli^  is  eapirt>le  of  any  a^jivlment ;  tin 
advsoBtageoitlidaaaFrasigementia  that,  itaMows 
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sufficient  time  for  the  relays  to  be  properly 
worked,  and  timo  for  the  attraction  of  tiie 
different  armatnns,  as  well  ae  neutralising  any 
error  or  vibration  that  might  be  made  vf  the 
contacts  H  and  B.  If  20  or  more  contacts  be 
made  almost  simultaneously,  all  the  dials  would 
only  register  but  one  minute  or  one  stroke  of 
current  only« 

The  dial  parts  are  on  an  improved  principle : 
the  eleotro-floagnets,  A  A,  may  be  in  the  same 
cirauii  as  the  ooils  F  (Ilg.  1),  or  may  be  set  on 
by  a  relay  in  the  same  circuit  as  latter,  the  cur- 
rent passing  instantaneously  one  stroke  per 
minute.  The  magnet  attracts  its  armature  B, 
lifting  the  pallet-hook  into  a  farther  tooth  of 
the  ratchet-wheel  0,  allowing  (when  current  is 
broken),  by  the  elasticity  of  spring  D,  to  ppll 
back  the  pallet-hook,  and  drive  the  wheel  one 
tooth  forward,  or  l-60tli  of  a  revolution,  keeping 
it  in  position  by  the  counter-ratchet  E,  and 
awaiting  a  further  notion  for  next  minute,  the 
pallet-hook  F  being  always  firm  against  tho 
ratchet-wheel  G  wSsn  no  current  is  passing; 
therefore  the  hands  are  always  firm,  and  cannot 
be  easily  moved,  except  by  the  friction  of 
minute-wkeel  or  arbor,  &o.,  &c.,  the  dial- 
wheela  being  under  the  plate,  as  shown  by 
dotted  lines. 


IBCBOSGAPES  AVD  ]n(»08C»PT. 

By  Bb.  BoYiTOH-PiociT,  MA..,  F.B.8. 

rriHS  following  is  the  sabstanee  of  a  leetuA 
I  reeently  deliveted  by  Ds.  Boyiten-PSgott, 
FJLS.,  to  the  Eastbourne  Toung  Men's  GhaitJan 
Assodiition^  Hie  subject  was  Mioroeeopes  and 
MtoresoDpy,  and  some  remarks  on  light  fonned  the 
isirodnotton.  Why,  said  the  leotuscr,  should  its 
hottest  mvs  be  absolntely  dark?  Why  shmild 
electric  light  kill  vegetation  in  soom  cases  unless  it 
first  passes  through  glass  ?  Why  should  a  bai- 
magnet  which  lilted  61b.  be  abhi  to  lif  t 


double  the  weight  by  twe  days'  sxposose  to  an 
Italian  sun?  The  aeiar  rays  are  always po«Bia|{ 
magnetisin  into  the  earth.  The  son  attrsotstbe 
earth  with  as  much  forae  as  ttiongh  tlie  wholeof  its 
soffaoe  were  pulled  to  the  sun  with  the  strength 
of  steel  rods,  thU  as  the  bkdes  of  grass.  AgiSn, 
why  shonld*msgnetism  be  poured  out  from  the  son 
ptineipaUy  by  the  violet  rays?  Magnetie steims 
also  ezhihited  on  the  earth  coirespond  to  changes 
on  the  solar  disc.  Again,  why  should  eleetrioty 
be  always  present  wim  magnetism  as  truly  as  a 
shadow  follows  the  light?  Let  us  ezamine  what 
light  is  by  its  known  pbenomsna.  It  is  resdvmble 
and  may  be  reeemposM.  It  is  cadisnt  and  can  be 
turned  tram  its 'Course.'*-^Z)^ui^»^y  r^9ct\(mj^^ 
On  this  pzincipla  the  action  of  tne  mioiossope 
enlirsly  oepends.  This  very  piinoiple  of  deviation, 
hewsfver  dtfioult  for  man  to  dcM  with,  is  tte 
■I  WHS  of  displaying  the  beaulMs  of  the  rainbow, 
the  gtories  ol  the  hesrvealy  hosts,  the  dam  hng 
flashes lof  oriental  gems*  the  gorgeous  ookmringof 
the  dew  drops  spariLliag  in  ttts  rising  sun,  the 
flsshing  loveliness  of  ths  hovering  moth,  .the 
splendours  of  the  gddea  west  and  Hie  awful 
anbliiiMies  of  the  Aaetio  Aatom-^ilBelf  a  mag- 


nifioent  phenomeocm.  The  ineoaoeivable  powers 
ol  etght<onlen>edona  ninmte  iiaect.  every  one  of 
whose  thoussnd  egres  is  a  hundredfold  more  powec- 

nummi 


ful  in  magnifloation  than  the  itrongest 
mioEOSoope.  reaalt  from  the  some  psop^ty^DscNa- 
tim.  Again*  wader-sight  iswonOerhal-Hi  fish  aese 
a  hopaontal  bank  elaviksd  on  high  with  gmat  pra- 
easmn  by  the  refsaotion  of  >  light  passh^g  through 
through  water*  And  on  the  same  pnueiple  the 
modem  mioioeoope,  by  means  of  a  drop  <n  water 
oovering  the  objest,  is  imsnensely  iaipiovied  by 
what  aca  now  eaUed  immerrion  lenses,  wuelLCfOwd 
amnoh  greatar  number  of  rsys  iram  the  ah(ieet 
akmg  the  iiaa  of  sight.  The  miemeeope  enttnly 
defends  on  the  qnalitiea  of  apriim  for  decomposing 
light  and  bendhig  the  rayi  towatdsits  thicker  side. 
Thepictures  on  the  waU  give  us  aU  these  details. 
A  Ins  is  reaUy  a  series  of  minnle  prisms.  It 
enabka  the  observer  to  see  an  objeot  hike  an  innsnt 
settled  upon  it^  But  by  using  eomponnd  lensss  in 
exact  imitatien  of  the  formation  ol  the  human 
eye,  the  colours  at  fixat  developed  by  refraotion 
are  reunited  into  white  light.  An  enveloped  image 
is  again  re-magaified  by  another  eet  of  lenses  and 
thns  the  total  magMfloaiien  ma^  nmount  to  several 
thausand  times.  Armed  with  tmagieat  niinreeaopic 
eye,  the  natncalist  plunges  into  a  new  world  of 
stmctural  wonders.  The  chenust  studies  the  dis- 
solutien  and  re-comhinatioa  of  the  elemLente ;  the 
geetogist  reeognises  the  minvte  remaiaa  of 
organisms  myriads  of  ages  old,  chiefly  used  % 
Nature  to  build  up  mountains,  continents,  and 
islands.  The  physician  detscts  sore  signs  of 
organic  disorder  and  e^tn  minute  living  organisms 
pervading  the  very  blood  of  man.  The  enert  re- 
produces thtf  old  blood  stains  of  the  murdered  or 
the  entombed  poiaon  uasd  bv  the  assassin  — the 
adttltemtion  of  f  ood  and  the  diitinotive  marks  and 
signs  cf  diiEerent  bodies— and  disttnguisheB  the 
paste  from  the  diamond  at  a  gl^ee.  Imposrible 
IS  it  to  enumerate  the  innumerable  uses  of  this 
noble  instmment.  In  magnifying  power  it  far 
exceeds  the  telesoeipe— -and  unmn  it,  can  be 
applied  at  all  times  and  leasans.  It  is  essentiaUy 
a  noma  instrumsnt,  and  it  delights  hundreds  ca 
thousands  of  its  votariei  with  an  interest  ever  new 
and  inexhaustible.  It  wse  the  mioeosoope  that  fiat 
demonstrated  the  circolatiDn  of  the  blood— a  dia- 
ooveiy  stubbornly  scouted  by  the  whole  of  liie 
doctors  of  the  day.  It  revealed  the  nattens  on  a 
leaf  and  the  swaims  of  animal  life  in  a  spet^ 
whose  minuteness  is  so  great  as  to  baffle  human 
conception.  Malpighi  first  saw  what  Harvey  had 
mgaoiously  assertetf— the  streams  of  blood  globules 
ttaversing  a  frog's  foot  Sea  moises  and  sea  feme 
were  lon^  to  be  foimstof  animal  life.  Tho  ancient 
fable  of  the  Hydra  was  revived  and  reinstated. 
CoraUinee  now  were  seen  to  be  animals.  To  the 
mioroicope  we  owe  the  disproval  of  spontaneous 
generation.  The  various  parasites  whioh  infest 
the  bodies  of  animals,  oauiing  infinite  trouble,  and 
those  whioh  attack  cultivated  plants  as  blight  cor 
fungi,  the  spread  of  disease  germs,  the  movementa 
of  minute  cells  in  the  lap  of  vegetables,  the  various 
and  beautifnl  forms  of  minute  eggs— each  true  to 
its  own  type ;  theee,  and  a  thousand  other  things, 
diow  how  vastly  our  knowledge  and  power  of  re- 
search, has  been  extended  \fj  the  microaBope,  by 
presenting  us  with  a  deeper  insight  into  the 
mysteries  of  life.  Not  only  every  human  tissue  has 
been  esplored,  but  I  might  say  those  of  the  whoAs 
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animal  IdagdoBi.  '*  Wihat,"  says  a  weU-loiown 
writer,  **oui  be  a  more  worthy  occupation  than 
tha  attempt  to  gain  an  insi^ht^  however  limited, 
into  the  operations  of  creatiTe  wiadom  ?  *'  Thf  se 
are  as  wooderf  ol  in  the  amalleat  aa  in  the  largest 
animal.  No  insignificant  part  of  the  globe's  crust 
iimade  vp  of  myriads  of  mioroscopio  skeletons, 
principally  formed  of  flint,  equally  indestructible 
by  fire  and  aquafortis.  No  instrument  more  pro- 
motes the  faculty  of  philosophic  reasonings. 
Microsoopio  pursmts  at  once  engage  our  highest 
faculties,  whether  merely  as  an  absorbingrecreation, 
or  as  a  profound  research  embodying  a  system  of 
ascertained  facts  of  high  Talue.  The  microscope 
brings  man  face  to  face 'with,  nature  in  her  most 
minnte  details.  A  whole  erening  may  be  deliffht- 
f uIljT  spent  orer  the  head  of  a  single  spider.  The 
eye  is  not  satisfied  with  seeing,  and  this  instrument, 
more  than  any  other,  at  onoe  both  gratifies  and 
stimulates  the  thirst  for  knowledge  and  advance- 
ment in  the  works  of  Nature.  **  A  walk  without 
an  objeot,"  ssys  Mr.  Kingsley,  "  is  a  poor  exercise, 
unless  in  the  most  lovely  and  novel  scenery,  and  as 
a  recreation  is  utterly  m/.  If  we  wish  rural  walks 
to  do  our  children  any  goojd  we  must  give  them  a 
love  for  rural  sights,  an  otijeot  in  everv  walk.  We 
must  teach  them— and  we  can  teach  them->to  find 
wonder  in  every  insect,  sublimitv  in  every  hedge- 
row, the  reooras  of  pa«i  wozldB  in  every  peb- 
ble, and  boundless  fertility  in  the  barren  shore ; 
and  so.  by  teachhiff  them  to  make  full  use  of  that 
limited  sphere  in  which  they  now  are,  make  them 
faithful  m  a  few  things,  that  thev  may  be  fit  here- 
after to  be  rulers  over  much."  To  teach  by  rote  by 
book  and  board,  is  too  often  to  disgust  the  tender 
wonder  of  budding  youth|  whilst  real  Nature  pre- 
sented excites  a  most  lively  and  abiding  interest. 
A  school  boy's  holiday  consists  in  the  liberty  of 
the  fields  like  the  fiight  o|  a  caged  bird.  Human 
curiosity  and  deligbt  is  inexhaustible  among  the 
mierosoopic  riches  of  infinite  forms  and  functions. 
To  qnench  this  spirit  ot  inquiry  by  birch  and 
lesson  is  one  of  the  saddest  outoomes  of  a  bygone 
pedagogueism.  Some  strong  spirits,  it  is  true, 
survive  long  years  of  liteeary  slavery  to  the  desk 
and  slate;  but  alas,  in  too  msay  oasee,  this  system 
has  driven  its  nauseated  victims  into  the  fuU  en- 
joyment of  coarser  pursuits.  If  the  microscope 
engages  youthful  curiosity,  elevates  the  tastis, 
ra&s  the  mind  from  a  love  of  sordid  to  ennobling 
pursuits,  it  must  be  a  great  boon  to  rising  man- 
hood. Innumerable  mierosoopio  societies  have 
thus  sprung  up  all  over  the  world,  and  their  doings 
fill  thousands  of  **  Transaetions.'*  Bat  I  must  have 
done  with  these  eulogies,  though  I  might  add  such 
BooietieB  unite  in  singing  the  charms  of  Nature's 
minntest  works.  I  cannot  better  Illustrate  the 
action  of  the  microscope  than  pointing  to  the 
oxygen  lamp  illustratiDg  the  subject.  If  you 
suppose  a  microscope  forty  feet  lung,  furnished 
witn  an  object- class  of  a  few  inches  focus,  the  ob- 
ject 18  80  msgnified  by  distance  of  the  screen  as  to 
requhre  n6  eye-glass  for  fmr&er  amplification. 
These  glasses  nef  ore  the  lamp  are  constructed  with 
^ebignest  art.  As  no  single  glass  can  form  a 
distinct  image  at  a  distance  by  its  own  refraction, 
on  account  of  the  unequal  deviation  of  the  various 
colonred  rays,  means  are  taken  to  nnite  as  many  aa 
to  produce  white  light,  leaving,  however,  generally 
a  little  outstanding  colour  at  the  margin.  If  only 
white  light  could  be  used,  containing  no  violet  or 
other  coloured  ravs,  this  margin  would  disapnear : 
then,  however,  the  difficulty  of  bringing  all  tho 
rays  to  one  precise  focus  for  every^  point  of  the 
picture— a  dimcolty  described  by  the  term  aberra- 
tion—is so  great  as  to  tax  the  highest  skill  of  ei^er 
mathematieifin  or  artist.  Photc^aj)bic  lenses  are 
simply  the  same  in  which  the  picture  is  taken  in  the 
reverse  course  from  the  object,  and  a  very  perfect 
ndniature  formed  onooUodEon.  Some  of  tne  most 
iiit^restlDj^  Spiral—  -'*'■  iiiKr-.-.u^^jj-  can  r!I:^p!ay  ia 
jnetamorpIioBis.  The  larraof  the  straw -coloorsd 
plumod  Kiii*^  {T'jm/a  erj^stt^/fma  of  Da  Ge^ra), 
Htoerg^  &om  ttie  eq^  In  May  aud  Jane  Cil  iuhab^ 
almost  iuvtBtbljr  the  wattrj,  it  rapuHy  tUatii^es 
iato  the  pupa,  atoutthtep-qtjjirtenof  a  nmehlo4g 
and  a  idaUi  thick.     K^epiog    it    ta  dear  apnog 

,  water  retards  the  clidiige.  Its  trausformation  ooo^- 
menc&a  uodor  th©  «ye  oi  the  ob«^^^rf;r— a  most 
ixii  teres  Ung  npecUoIe,  So  C0Tzipl«tQ  in  the  <^haijge 
that  its  £oi[n«r  orgiulsatiou  cdu  no  l^tig^r  be  r«oo{- 
niAed  ia  Ita  now  state  Qf  oj^Lsteace-  Th&  ttiU  isd 
coa4bte4  of  2'2  beautiCuiL  plumed.  It  cron visits 
iUfiii  intu   two  fiae  membriLuei,  p«rme:it^  with 

.  nuzzierODJ  reaieli^  Kot  the  atight^t  ^-offemblauce 
remains,  nor  jird  any  ^eatiigchS  of  t4iil  to  ha  Been  in 
the  water.  Two  atasdi  hattui  appeeLr  folded  ii pin 
the  hsad,  dL-itiu<>d  t^  l*>rai  the  white  pluicutd 
antenna).  The  food  caudal  iippears  nearly  to  vanish 
in  the  pupa,  as  it  takes  no  food  m  that  state. 
Borinff  the  latter  pari  of  the  day  the  rudiments 
of  perfect  le^^  may  be  traced.  It  now  floats  in  a 
vertical  positioii,  the  head  being  only  just  sub- 
merged. It  had  formerly  swum  in  a  horiaontal 
I»osition.  Ths  circuitous  mode  of  these  transforma- 
tions is  truly  wonderful.  The  mere  bursting  forth 
of  the  perfect  creature  firom  its  envelope  is  but  a 
smtll  part  of  the  complicated  transformations  it 
has  gradnally  undergone.     The  circulation  of  the 


blood  in  theso  insects  is  quite  visible,  though  It  is 
transparent,  by  the  onward  movement  ot  little 
oat-sbaped  bl(K>d  corpuscles  in  vessels  furnished 
with  olosine  valves,  as  perfectly  constructed  as 
those  of  the  numan  veins.  The  breathing  apparatus 
of  insects,  shown  by  the  microscope,  evidences 
beautiful  design.  As  they  have  no  lungs  or  gills, 
air  is  conveyed  through  trachea  or  tubes,  around 
which  a  network  of  blood  vessels  are  employed  to 
aerate  the  blood  by  diffused  circulation.  The 
dorsal  vessel  pulsate^  the  oat  cells  are  seen  to  pass 
rapidly  forward.  The  action  of  the  valves  is  a 
most  beautiful  sight.  The  air  vessels  pass  down 
each  side  of  the  body,  along  the  legs,  the  horns  or 
antennsaand  the  three*lorked  tail,  whilst  the  blood 
corpuscles  circulate  to  each  (the  larva  of  the  day 
fly).  I  cannot  resist  relating  an  observatioa  on 
young  tadpoles.  I  observed  one  of  theee  lively 
captives  did  not  produce  his  legs,  whilst  his 
fellows  were  leaping  out  of  the  basin.  The  micro- 
scope showed  he  was  suffering  from  a  real  poverty 
of  the  blood— few  particles  only  oould  be  seen,  like 
solitary  sentinels,  slowly  padng  along  their  routes. 
Nutrition  had  nearly  ceased.  But  the  study  of 
formation  ^ives  marvellous  insights  into  desisn — 
means  devised  for  special  ends.  An  indiarubber 
tube  is  guarded  and  strengthened  with  spiral  wire. 
The  breathing  tubes  of  insects  are  wound  round 
and  round  with  elastic  fibre  m  two  different 
directions,  producing  a  very  beautiful  wavy 
appearance.  .Again,  the  human  eye  lens  b  ex- 
ceedingly complex,  ttiough  in  heslth  transparent. 
It  has  a  curvature  different  on  each  face,  so  as  to 
produce  the  most  distinct  image  on  the  retina, 
which  is  a  receiver  of  the  images  formed  there.  A 
black  ball  is  Visible  about  two  miles  off  if  about 
ten  inches  in  diameter  and  elevated  on  a  pole 
against  a  dull  aky.  Now,  what  do  jrou  suppose  is 
about  the  size  of  this  black  ball  as  pictured  on  the 
retina?  Jt  is  readily  shown  by  optics  that  its  size 
is  about  the  one  hundred  and  twenty  thousandth 
part  of  an  inch,  and  yet  the  optical  vision  of  a 
really  good  eye  is  eqnal  to  a  result  which  severely 
tasks  the  powers  of  a  very  fine  microscope.  I  have 
frequently  seen  a  black  object  of  this  kind.  What 
must  be  the  microscopic  arrangement  of  the  tissues 
of  the  eye  to  enable  it  to  convey  the  impression  of 
such  a  minute  black  dot  as  this  to  the  brain  ?  But 
much  smaller  points  of  this  are  distinguished  if 
brilliant.  Hie  eye  is,  in  fact,  a  microscope  in  itself, 
but  used  to  from  miniatures,  photographs,  as  some 
think.  The  eyes  of  insects,  however,  apparently 
greatly  exceed  ours  in  complexity  and  contrivance. 
Tliey  nave  no  eye-lids;  they  must  see  all  round  at 
once  to  escape  their  enemies.  Accordingly,  we  find 
great  variety  in  the  quantity  of  actual  eyes  studding 
the  head ;  4.000  in  the  house  fly,  17,000  in  the 
common  caboage  or  yellow  butterfly,  24^000  in  the 
dragon  fly,  25,000  in  the  mordella  beetle.  Bach 
eye  18  made  np  of  two  lenses  and  an  intervening 
cylinder,  and  tapering  nyxamids  prolong  the  whole 
to  the  nerve  fibres.  The  light  is  regulated  in  each 
by  a  layer  of  black  matter  ^gment)  perforated  by 
a  minute  aperture  (just  as  we  are  obliged  to  use 
in  the  microscope  or  telephone  to  shut  off  extraneoua 
light).  What  complicated  design  and  exeoution, 
arrangement,  order,  precision,  and  baffling  minute- 
ness are  here  in  the  head  of  the  smallest  insect  1 


THE   APFLIOATIOHS    OF 
ELECTEICITY* 

(Chntinu^from  page  168.) 

THE  eleetric  are  was  first  studied  by  Davy,  who 
investigated  the  phenomenon  with  a  very 
powerlol  battery.  Its  psaotioal  application  is, 
however,  but  of  very  recent  datck  and  the  different 
kinda  U  eleetrioal  regnlajtom  aaa.lampa  which  jou 
have  seen  at  the  Exposition  are  mostly  of  very 
xeeent  iaventioiu  Firat  were  invented  the  costly 
and  eompl'oated  regulat<Nrs  of  Serrin  and  Fouc&uU. 
The  electric  light,  as  you  know,  is  the  spade  of  a 
very  powerful  battery  between  two  carbon  points 
sepaiwd  by  a  emaU  interval.  The  positive  carbon 
bnma  twioe  aa  fast  aa  the  negative  <}arbon,  ao  that, 
.  we  BMSt  hava  a  regnUtiur  which  keeps  the  carbon 
polBts  at  an  invariable  distance,  and  which  keeps 
the  light  at  tha  same-point.  • 

This  last  aeodilion  is  essential  in  tha  case  of 
Hghthoosas  and  for  optical  experiments,  and 
xeqnirea  .the  cnmpUeated  cloeJKWoik  regulators 
abova  mentioned,  far  ordinaxy  lighting  purposes 
where  the  point  of  lieht  need  not  be  in  a  pet-, 
maneatly  fixed  posiWKi»  the  M^ulaton  are,  of 
course,  much  less  complicated,  as  only  one  carbon 
need  be  movable ;  oleokworkmaj  then  be  dispensed 
with.  The  simplest  kind  of  electric  light  is 
certainly  realised  a  the  ease  of  eleetrioal  oandles. 
Hie.  Jahloekhoff  candle  sioaply  consists  ol  two 
earboa  pencils  separated  by  an  insulated  layer  of 
plastBY  ol  Paris  and  kaolin. 

In  !£.  Jamia's  eleetrioal  candle  this  iosalatiag 
layer  is  dispensed  with,  and    the  arc  is  kept  at 

*  Leotures  deliyered  by  C.  Dstaillz,  at  the  lUais  du 
Trocad^ro,  Paris. 


the  end  of  the  candle  by  means  of  anelectxicil 
current  whidi  circnlatee  in  a  frame  aroimd  the 
candle,  and  acts  by  the  well-known  laws  of  dec* 
trical  attraction  and  repulsions. 

The  newest  kind  of  electrical  light  is  fhs  ineaai. 
descence;  light.  The  incandescence  lamp  nmplj 
consistii  of  a  thread  of  carbon  inclosed  In  a  glass 
globe,  from  whicih  tilie  air  lias  been  withdrawn, 
when  the  electrical  current  is  sent  throoch  ths 
lamp,  the  thread  of  carbon  is  raised  to  a  white 
heat  and  gives  a  very  pleasant  light.  It  is  eaailj 
understood  that  the  air  has  been  withdrawn  in 
order  to  prevent  the  carbon  thread  from  bunune 
away.  Sudi  are  Edison's,  Swan's,  and  3£aziin^ 
lamps. 

For  the  electrie'  light  on  such  a  large  seals 
batteries  are  not  nsra.  but  d^namo-eJectrical 
machines.  These  machmes  (of  which  there  ara 
hundreds  of  varieties)  are  all  founded  on  one 
principle :  when  we  turn  rapidly  a  coil  ot  insn. 
fated  wire  between  the  poles  of  a  magnet  or  of  sn 
electro-magnet,  we  generate  an  electrical  current 
in  the  ooU  of  ^Hre.  When  we  use  an  electrical 
bandle  We  mttst  choose  a  machine  which  giva 
alternating  curreaits  ifi  order  that  both  the  carboni 
bum  away  equally.  Inelectridty  all  our  experiment] 
are  reveruble ;  for  instance,  if  we  Inm  a  dynamo- 
machine  by  a  steam  engine  we  get  an  eiectrieal 
current ;  but  reciprocally,  if  we  aeiid  an'electricij 
current  into  a  dyn^o-machine  it  turns  around 
and  '^e8  UB  an  equivalent  quantity  of  movemflot 
In  the  latter  oas^  we  have  an  eleotroftiotor.  rhii 
has  been  applied  tb'the  «lecftrieaf  tramway  whicb 
formed  on»  of  the  g»eat  aittractions  of  the  npon* 
sitiolL'  'I  show  ydn  hero  some  of  M.  Troav^'i 
(^leoteidfilittotorst  snek  ae  lie  employed  ha  his  imal] 
boat,  '*The  Telephone  **  widi  which  he  used  ta 
navigate  on  the  ininiMture  lake  of  the  Fabia 
d'  Industrie. 

Another  vtsvyatrikfiig  inetanoeof  the  rereni- 
bOfty  of  electrical  actions  Is  shown  in  the  aooumn. 
latora  or  aeooDdary  batteries.  They  are  merelj 
voltameteos  with  leaden  plates  of  very  Uip 
surface.  Therprimary  eurrent  is' sent  through  Um 
aoonmnlator  and  deoompoees  the  acidulated  water. 
When  we  oonneot  the  two  leaden  plates  we  obtain 
a  current  which,  theotetloally,  onght  to  beeqtiil 
in  quantity  to  the  prima^  current.  Tnon 
seo6adaiy  battariae  were  Invented  by  M.  Plants 
and  have  lately  been  improved  bj  M.  Faure. 


PVSE  GABB0V8  FOR  THE  ELECTRIC 
U6HT. 

IN  view  ef  appUeatbins  of  oafbon  toprodactioa 
of  tha  aleotrie  light  (sayv  M.  Xaoquelam,  in 
a  recent  paper  to  the  French  Academy) ,  cae  problsin 
for  chemists  is  to  prepare  aottbon  more  cocidactiT« 
than  that  of  cabined  wood,  and  if  not  wboUr 
withent  hydrogen,  at  least  exampt  from  miosnl 
matteft.  To  attain  this  end,  three  mesas  leeo 
capable  of  being  emptoyed,  via.  (1),  the  action  of 
drjf  chlorine  directed  on  oarbon  raised  to  and- 
white  temperatufe;  (2),  the  siotion  of  caoide 
potash  or  soda  in  fusion  |  and  (3),  the  acUonof 
hydrofluoric'  add  on  the  cut  crayons,  operating  m 
the  cold  state  and  by  way  of  immasion,  more  or 
less  pijdlc^ed* 

The  use  of  ^lofioe  is  quite  snitablsforTeiy 
divided  carbon ;'  we  have  employed  it  with  coa* 
plete  success  in  preparing  a  pnre  carbon  mhaA 
eonld  be  used  by  H.  Dumas  in  his  remsrkthM 
work  on  determination  of  the  equivalent  ef  osrboD. 
Through  the  doublo  influenoesof  the  ehlorins  asd  a 
high  tempmtwre,  the  sHiea,  alumina,  magsMi^ 
alkaline  oxide,  and  metalllo  oxides  are  redtiart  »d 
transformed  into  v(4alile  ehloridea,  and  tb)  kydro* 

gen  remaining  in  the  <airbon  ia  Iransf  oiMd  uito 
ydroohlcMoaeid,  which  is  carried  away  wift  ths 
ehlotidee.  . 

•  This  proeess,  howover^  would  be  <lifie^^ 
case  of  ptirtfying  the  YOluminous  masses  el  ouwa 
of  gas^retertB.  The  means  wo  have  defiled  to 
eimphfythe  work  eonsisc  in  fitrstdifeetiDgscvr- 
rant  of  dry  chlottee^^r  thirty  houv  at  teailoo  a 
few  kilogrammes  of  retoft-oarbon  mstmtstosd  at  a 
i«d^white  tempetature,  and  prwrioosly  oat  in  tM 
formofprismattoorhyoaa^ 

This  first-  opttratSon  leaves  in  the  osrtan 
numerous  vaoant ^paees,  Vpldoh  it  isneeenairto 
fiU.  so  as  to  restore  to  the  eebrbons,  as  mu^  pot- 
Bible,  their  original  eompactnoea^  eondoetfrirf,  asa 
weak  oombnftibUltyj  aeoo««ilgly,  the  gnfiej 
crayons  ai^MibSeotea  to  tbeearbonatiflgaettoaof 
a  earbidi  of  hydrtgen,'  the  vapour  of  ^^^' 
eulateeeiewly  amongtha  erayona  heated  to  and- 
whHetemperattt#a,^uring  flt^  to  i«»hjoi^  o  J 
eylindstofrefraotocyear&.  Theredaotleaeftbt 
chrblde  (heavy  oil  of  ooal)  to  vaponcv  »^S^ 
effeotad  etowly,  bi  order  that  the  deeompoiihsn 
may  be predooed  at  the  blgheei  tesiP«*J«^*i|: 
a  sfight  depoidt  of  carbon  may  be fonoed;  o^ 
wise;  an  the  orayons  get  ctfrered  withslsjj« 
hard  oarbon,  thick  endoghtonm'fe  them  hift  woj** 
block,  whlQh  it  is  no  longer  possible  ^  «^^^ 
Oaustic  soda  with  three  eqmvalents  of  wW, 
melted  in  iron  vesselsi  oden  a  mora  pronpt  actioo» 
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ooareiiiog  ih»,  ailica  aod  alamin»  hdfy  «kfl]me 
silicate  aad  alumjaate.^  B j  waslucg  wUh  hot  dis- 
tilled wmter  yoa  remoVe  tneakali  of  .imbibition 
with  Um  nlicatM  andaluminates :  then,  by  washing 
with  weak  and  warm  hydroehlorio  water,  you 
xemere  all  the  iron  oxide  with  th^  earthy  bases  : 
laitlj,  a  little  washing  wipi  wana  distUled  water 
tikei  away  the  remaining  by dxoohlorio  acid. 

Hie thisdprocess, pozffication  of  retort  carbon 
with  hydrofiuorio  acid,  is  one  of  the  most  simple 
operations.  An  immersion  of  the  cut  crayons  in 
bydroflnorio  acid,  diluted  with  twice  its  weight  of 
water,  and  set  to  react  24  or  48  hours,  at  a  tem- 
perature of  lb""  to  25^  C,  in  a  rectangular  lead  Tcssel 
withcowr,  eaaily  realisee  tbeolmct  aoughtk  It 
remslns  merely  to  wash  with  plenty  of  water,  tbeu 
with  distilled  water,  then  to  dry  and  pnbmit  the 
carbon  so  purified  to  a  carhoraiion  of  3  or  4  hours, 
if  the  eartny  matters  remoted  by  the  hydrofluoric 
idd  are  in  small  proportion.  But  the  use  of  this 
add,  eren  dilated  with  tifice  its  weight  of  water, 
zeqaires  many  precautions  if  onals  to  a?oid  huru 
of  the  skin,  causina  purulent  blisteo,  with  acute 
pain  and  pretty  yieleat  ferer«  It  ia  specially  neoes- 
Bzy  to  guard  the  sight,  and  to  handle  the  sulistanoe 
with  extreme  prudence. 

Such  are  the  three  proceises  which  I  have  sought 
to  apply  either  to  gaa-retort  carbon  Or  to  Butsum 
graphite. 

Lastly,  I  h*we  Bean  speciaUy  occupied  with  the 

orect  preparation  of  pur^  graj^toid  carbon*  *  It  Is 

ihows,  in  lactucea  tm  ohemlstnr,  that  any  i<olatite 

organio  substance  will  lorviBh*  on  being  decom- 

poied    bf    heat,   carbon  in    small,    Teiy  thin, 

jittering  partikdos.    It  is  this  mcdo  of  pieparatiou 

IhaTe  utilised,  with  the  aid  i4  »imali  apparatus, 

at  the  Central  B<diool»  flaodified  to  rend V  the  work 

more  regular  and  more  continuous. 

All  cwbides  ol  hsdroMi  famished  bgr  decom- 

{     pontion,  ia  a  ckMcdTeeeelfOfcoal,  pMbI,  sehdsts, 

{     mini,  planU  themselrci,  are  awaiUbVs  for  thai 

deeompoeitloD,    as  also  oa    of    torpefttiM  and 

{     saphthaline.    Tlioce  avhstaneea  with  the  highest 

boUiog^ppintsareprelesable,  because  of  their  low 

pnee,  and  their  Uxge  yield  of  hard  oarUm,  which 

nsea  to  ah^nt  aUii^l  of  the  U%n\^  emplcyed. 

£Ten  tar^  quite  as  free  from  salioo  matters  as 

.     the  psioeding  oarbides»  sfaiee  it  is  the  irst  raw 

|rodttot  of  uiatUbation,  has  ftsmished,  ln»m  the 

fint  operation,    bright,    sonorous   carbon,   with 

homogeneoUB  mmai,  having 'thb  grain  of  ca4t 

M.  JTacqnnla  » isdicstsfi.  id  a^t»l]|v  the  x^90»m  of 
^tometiic  experiments  with  the  mffereni  carbons 
referred  to;  and  it  appears  that  the  luminous 
power  and  the  ftai^  of  tHe  ToUaic  arc  inereasa  at 
tbs  same  tim*  with  the  dean^,  hacdness,  ^ 
psnty  of  the  carbon. 

The  natural  giaphitoid  carbon  of  Sibaxia  (c! 
Which  the  Uoneerratory  of  ParisposscMes.a  rich 
collection,  giyw  by  M«  Alibect)  £aa  ttM  singuUr 
sod  uaexpeeied  proper^  of  acqniriikg,  by  purifi- 
cstum,  a  luminoas  power  double  that  which  it 
pesents  in  the  natural  state,  a  power  exceedtng 
^  a  sixth  that  of  eifien  pure  artificaal  cacboos. 


A    HEW 
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POBU    OF    BETEBSIBUB 
SIBBSOSCQP£.* 

ITH  a  Tiew  to  removinic  for  others  the 
difficulty  implied  in  tha  binocular  experi- 
Bebts  on  which  I  hwied  the  conclusions  e^ipreMed 
u  my  rtcenti  papers,  published  in  the  November 
sod  December  numbecs  of  this  journal,  I  have  dc- 
▼iaed  the  following  form  of  stcKeoseope,  which  has 
been  found  quite  satisfactory.  Persons  poasesaing 
no  pievioua  musculac  traiiiing  of  the  eqrea  have 
been  able  with  it  to  secure  xeremioo  of  rehef  in  the 
combined  picture  as  easily  as  tbey  had  obtained 
^toral  perepeotiwe  whila  using  it  aa  an  ordinary 
itereeeoope*  Some  of  my  experiraeAts  iuTolvcd 
atreoia  muscular  tension;  these  required  the  use 
Of  the  maided  eyes,  bmt  a  large  proportion  of  the 
r«t  oan  bo  performed  by  the  aid  of  tbisiostnunent 
^lUioat  ipeciai  diseomforLr 
Tha  seni-lensee  (Fig,  1, 1,1)  rest  in  a  pair  of 


hoxes,  with  windows  in  fnmtaad  hehiadi  to  trans- 
it the  light.  Theae  boxes  an  separated  by  a 
tkia  parti  Ad,  oAcMhndaol  wiyich  is  a  spring 


ydiofnmk  the  eyeon  tho  other  side?5S2?SSed, 
•>inFig.2»tbowhQlbatflreogBaphiamada  TiHble 
josaBheya.  Attached  to  a  sliaing  aro«..barie  a 
jooden  soNcn  {b,  *),  mowiBg. en  hinges ;  vhen 
IMa  lipressed down  flat, asmPig.  i^  the  ¥iow<rf  the 
J^r«ograph  is  unobstructed ;  when  lifted  up,  as  in 
<ig.  3,  the  window  at  the  middle  parwta  the  left 
wjif  Of  the  stereograph  to  be  sees  by  the  rigbt  eye, 
whUe  the  right  h«lf  is  obscured  i  ^d  vice  versa  for 
we^lelteye.  FSrom  the  top  of  this  window  is  a 
«tt»U  projectioo  (rf>.    The  stereograph  rests  upon 
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its  moYsble  cross-bar  (a),  ^bich  slideB  upon  a 
ICDgitudlnal  strip  about  30  cm.  in  length. 

The  semi-Iensea  are  easfly  removable  at  Will,  and 
a  pair  of  piismB  (p/?),  the  refracting  angle  of  which 
)8  12^,  can  be  substituted,  biit  with  their  bases 
preasing  against  the  spriogs  instead  of  the  screws. 

To  secure  natural  perspective  through  the  semi- 
lenses  press  tiie  brass  and  wooden  screens  flat  (Fig. 
I),  sua  use  the  instrument  as  an  ordinary  stereo- 
scope. Assuming  the  stereographic  interval  to  be 
average,  and  the  distance  between  the  observer's 


^f    fi  /  / 


by  optic  divergence.    Hie  stereograph  may  now 
bepulled up  vt near  as  oonvenient. 

1%  secure  reversion  of  perspective  by  direct 
visien  fold  the  brass  hinges  and  lift  the  wooden 
screen,  as  in  T\$*  2.  Putii  this  out  ib'  V)  as  near 
as  possible  to  the  stereograph  at  the  end  of  the  in- 
strumsnt,  then  puU  it  up,  keeping  the  gaze  fixed 
upon  the  projection  (d!)  at  the  top.  Tnii  grows 
dm  aa  it  approaches  its  previous  position.  Without 
changing  the  direction  of  the  visual  linea,  except 
slighUy  to  lower  them,  transfer  the  attention  to 


/^/    J.  ^  . 


eyes  to  be  not  greater  than  usual,  comfortable 
vision  will  be  secured  by  turning  the  adjusting 
screws  until  the  semi- lenses  are  pressed  as  near  as 
possible  together.  The  light  which  enters  the  pupils 
then  passes  through  the  thicker  part  ef  each  semi- 
lens,  and  the  optic  angle  is  positive  and  small,  or 
the  visual  lines  itkay  ne  sensibly  parallel.  If  the 
observer's  interocular  distance  is  much  (greater  than 
usual,  the  rays  of  light  which  he  receives  win  be 
transmitted  still  nearer  the  base  of  the  semi-lens, 
and  slight  optic  divergence  ia  necessary.  This  is 
avoided  by  giving  a  lew  leftward  turns  to  the 
screw,  permitting  tha  ssmi«lenses  to  be  pressed  a 
little  farther  apart  by  the  opposing  springs.  The 
same  can  be  done  to  secure  conuortable  vision 
whentbe  itetfeografihib  iuteWftl  is  great  j  pictures 
lOom.  apart  can  thus  bo  "mwed  without  discomfort, 
and  without  any  very  ^objMtionable  degree  of 
coloration  in  consequence  of  want  of  achromatism 
in  the  semi-lenses.  By  now  turning  the  screws  so 
as  to  press  the  glaases  cloeer  togethetr,  any  degree 
of  optic  diveig^Mc  may  be  attained  that  tha*  ob'^ 
server  is  wflling  to  Cttdurc,  while  the  pidiare  is  itill 
seen  in  sAturttl  per^>cotive,  distance  being  appar- 
ently wHtfhtly  magnmed,  and '  diamelen  4lso  m  the 
same  xmtto. 

To  •ccurevevttsed  ptrspadi ve,  lift  up  the  wooden 
screen,  fold  ttie  birass  hinges  outward  In  front,  and 
subsHtute  the  prisoie  for  the  semi-lenses,  ae  ia  Fig, 
2.  Slide  the  otoreomph  neady  toUie  end  at  the 
stereoscope.  Hiysiological  peiwpactive.ito  att  cace 
reversed ;  wfasflier  this  u  cnodgh  to  ov«rpow<sr  the 
other  dementi  of  perspeetive  rmnit  depend  upon 
the  nature  <a  the  picture.  If  the  stertogtaph  be 
that  of  the  moon,  tho'mwrsion  is  4aiaplsls  r  it  of 
terrestrial  Scenery,  sem»obfecth  ssay  ba  apparently 
trani(posed  in  poaitiott  white  others  atanot.  The 
sattio  picture  may  be  axamiosd  succssaivsly  with 
each  (nttsive  effect  several  timss  in  as  many 
minutes.  As  soon  as  fc«relsiOtt  is  attainsd,  the 
stereograph tiiay  bt^dsa^wti  vp  sadbseaa  Maybe 
cottvsftient. 

If  both  seml-lMises  and  prisms  ase  discarded,  the 
instmmettt  beootnes  adircbtwvisioii  stereoscapa^  in 
some  respects  similar  to  that  described  by-  Prof. 
William  B.  BogeM  in  1866.  To  seeuM  natural 
p^tspectfve,  pMas<  the  screens  flat,  pull  the  stereo- 
grapb  up  as  close  as  possible,  and  gace  as  if  tbr6«gh 
It  sft  a  remote  object,  wi^  ^e  muscles  of  the  eyes 
relaxed.  The  two  pioturee,  imperfectly  fooalised, 
tf  e  dimly  seen  apparently  to  overlap.  The  stereo- 
graph is  then  pushed  out  to  the  end  of  the  stereo-  i 
tfoope,  and  ttie  pictures  are  binocularly  combined  > 


the  stereograph  b^ond.  The  combined  picture 
IS  seen  in  reverse  perspective,  apparently 
much  smaller  and  nearer  than  when  the 
prisms  were  employed.  Those  who  have  tried 
this  instrument  thus  far  have  usually  suc- 
ceeded at  the  first  attempt,  for  eitfier  natural  or 
ssverse  perspective,  when  the  glasses  were  used. 
Several  trials  are  often  necesiary  before  success  is 
attained  by  direct  vision,  but  the  variation  in  per- 
spective thus  attained  is  much  more  striking.  But 
Uttle  experiment  is  needed  to  prove  to  any  one  who 
is  thus  suocesaf  ol  that  in  the  focaUsation  of  objects 
in  the  binocular  field  of  view  presented  by  the 
steretograpk  the  current  theory  of  successive  tei- 
angulation  by  intersection  of  visual  lines  is  inarolic- 
able.  The  only  substitute  that  covers  the  iiacts 
which  the  geometric  theory  fails  to  account  for  is 
that  of  associated  muscular  action,  which  aoplies 
to  divergence  as  well  as  convergence  of  visual  lines. 
The  use  of  adjusting  screws  for  the  semi- lenses  of 
the  stereosoope  is.  of  course,  not  a  noveltv.  They 
were  thus  applied  by  Buboscq.  about  1850,  to  one- 
of  Brewster  8  stereoscopes,  and  also,  subsequently, 
by  Hclmholtz. 


ELEXEVTABT  LE8S0HS  IN  DET- 
PIAIE  M0T06RAPHT-IX.* 

Defbota^Bd  Bamedlesk 

f^  BNBHAL  TOG.— This  Is  probably  the  com-- 
VX  monest  of  all  faults  with  gelatine  negatives. 
It  oonsiBts  of  a  veil  over  the  whole  plate,  showixig 
itself  by  want  of  txansparenoy  in  the  shadows.  It 
may  be  so  slight  as  to  be  imperceptible,  except 
when  Oie  negative  is  laid  face  downwards  on  a 
riheet  of  white  paper,  or  may  be  so  dense  as  to 
make  the  time  necessary  to  get  a  print  to  be- 
measured  by  days.  It  is  due  to  one  o«  two  causes, 
which  are  usually  indicated  by  the  names,  chemical 
/iw[,  and  light  fog^ 

The  first  arises  from  error  in  the  preparation  of 
the  plate.  By  it  is  meant  that  the  senritrre  film  is 
in  such  a  coidition  that  the  silver  salt  is  reduced 
by  the  developer  trithout  light  havinff  acted  upon 
it.  In  certain  cases  It  may  be  cured  by  soaking 
the  plates  before  exposure  in  a  solution  of  three 
grains  of  bichromate  of  potash  to  each  ounce  of 
water,  afterwards  thoroughly  wasfaiog  the  plates, 
and  then  drying  them. 

*  Ooadensed  ficm  the  Photographic  N<wb, 
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BNqijgH  jopHAgng  AKD  wogua  oKBcnmc^i  so.  995, 
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To  ^UitiDfiiiih  chamiil  fog  from  Ikht  fog,  the 
im*«an>citM  •!  ' 


best  way  it  to  4«Rrolop  an  im<-«an>cit«d  flatB,  pir* 
foeatas  all  tha  op eiatioiis  in  total  in  mi.  Tbii 
it  aol  diffioult.  U  tte  pltle  be  found  to  baTe 
darhened,  the  fog  viU  be  obemieal  leg,  or,  nAiat 
-la  paottoaHy  the  auaib  thing  to  tbe 


lt|^t  leg,  hroqipit  about  by  the  aotioii  at  MgM  oq 
the  emoltion  whilft  in  the  handt  of  the  wannfao^ 
toser. 

With  the  well^restralned  develeper  which  we 
gave  in  the  latt  ohapter,  chemical  f  ^  it  leev  Iftely 
to  zneke  its  appearance  than  in  the  ease  of  the 
fenbly-rettrained  developen  otnally  jfeoommended. 
The  bromide  in  the  dereloper  may  oTen  be  inereaied 
beyond  that  which  we  gire,  but  thit  will  neceidtate 
a  eomewhat  longer  expotase.  We  may  itate  that 
bromide  of  ammonia  u  the  developer  beipaa  to 
have  an  appreciable  actoal  slowing  effect  on  the 
plate  when  it  is  nsed  in  the  proportfon  of  |  or  }  the 
quantity  of  stro&g  ammonia  used.  When  the 
bromide  equals  the  aoimonia,  the  slowing  effect 
beoomee  Tery  great 

Ziffhtfoff  u  dae  to  the  action  of  light  generally 
in  one  of  three  ways:  first,  on  acooontof  an  imsafe 
hght  in  the  dark  room ;  secondly,  on  account  of  a 
defect  in  the  camera  or  dark-slide  admitting  luht ; 
and  thirdly,  on  account  of  over-exposure.  When 
the  fog  is  due  to  light  in  the  camera,  this  will  be 
reoogmsed  by  the  fact  that  the  portions  of  the 
plates  covered  by  the  wires  or  rebates  of  the  dark 
slides  remain  free  from  fog.  When  this  is  the  case, 
the  camera  must  be  oarefnlly  examined  by  re* 
mofing  the  focussing  screen,  and  looking  for  any 
the  smallest  delects  which  might  admit  light,  the 
head  of  the  observer  being  covered  with  the  focus- 
sing-cloth.  Light  finding  its  way  through  defects 
in  the  slides  generally  shows  itself  in  the  form  of 
fitreaks'or  lines.  Should  no  defect  be  detected,  the 
oKposure  must  be  reduced.  If  fog  from  unsafe 
light  in  the  dark-room  be  suspected,  place  a  plate  in 
the  dark-slide,  draw  out  one  of  the  shutters  half- 
way, and  then  lay  the  slide  for  five  minutes  on  the 
table  where  the  plates  are  cfhanged  and  developed  ; 
then  develop  the  plate.  If  one-half  darkens,  it 
shows  that  the  li^ht  is  not  safe,  and  st^ps  must  be 
taken  to  render  it  so. 

Green/off.—ThxB  defect  is  always  due  to  error  m 
the  mannfacture  of  the  plates.  It  makes  its 
appearance  only  in  the  shadows  of  the  negative.  If 
the  negative  be  looked  at  by  reflected  tight,  a 
black^object  being  laid  under  it,  the  shadows  will 
be  seen  to  be  bright  gnen.  On  looking  through 
the  negative  they  will  appear  somewhat  pink,  or 
eometmieB  a  sort  of  **  muddy  "  colour.  Green  fog 
makes  its  appearance  only  with  alkaline  pyrogaUic 
de? elopment,  and  then  chiefly  when  the  plate  has 
been  iiuder-expo&ed  and  development  **  forced." 

A  fldight  amoont  of  green  fog  »  not  detrimental  tb 
the  pnnting  qualities  of  a  negative ;  but  if  the 
defect  shows  itself  in  an  a^avated  form,  the 
best  means  of  preventing  it  is  to  resort  to  ferrous 
oxalate  development. 

FrilUnj  oousista  in  an  expansion  of  the  film  to 
such  an  amount  that  it  loses  its  adhesion  to  the 
glass,  and  *'  frills  "  off.  The  phenomenon  begins 
at  the  edee  of  the  plate,  and  spreads  towards  the 
o^tre.  When  it  begins  at  the  centre  it  is  termed 
bUatering.  It  is  due  to  an  error  in  the  manuf  aoture 
of  the  plate,  but  is  much  aggravated  by  a  developer 
strong  in  ammonia,  by  the  use  of  wann  solutions, 
by  the  use  of  too  stconga fixing  bath,  or  by  the 
use  of  very  soft  water  for  washing.  When  it 
makes  its  appearance  only  in  the  fixing  bath  or 
during  washing,  it  may  be  prevented  with  certainty 
by  placing  the  plate,  immediately  after  development, 
in  a  saturated  solution  of  alum  for  five  mmutes. 
This  we  advise  in  all  cases ;  but  where  there  is  no 
fear  of  frilling,  i  the  plate  should  be  thoroughly 
ri|Lsed  before  it  is  plaoed  in  ^e  alum  solution.  If 
the  frllUog  be  of  so  aggravated  a  fcrm  as  to  show 
itself  during  develppment,  it  u  more  difficult  to 
prevent  its  occurrence.  Captain  Abney  states  that 
ooatixig  the  plates  with  plain  collodion  before 
deMe1(^ment  is  a  perftsct  cure:  Plale9  wliich ,  "When 
newly  prepanfd,  frill  ^queiiUy,  after  keetomg  for 
some  weeks  or  months  m  a  oiy  place,  show  no 
tendency  to  the  defect.  In  fact,  we  have  found 
that  the  keeping  ^  the  gelatine  plataa  for  tome 
time  iapioves  them  in  efery  ?niy . 

Want  qf  Dimity  or  Fiatima  of  Itna^*  is  usually 
due  to  undei^deveiopineat,  or  to  the  use  of  too  weak 
a  develoi>er.  A  oonsideration  of  our  remarks  in 
the  last  chapter  on  development  will  show  how 
suffioient  density  may  be  gained  in  almost  any  case ; 
and  we  may  here  say  that  a  very  common  cause  of 
want  of  vigor  is  to  be  found  in  the  f&ot  that  ttie 
ammonia  ie  not  Bo  strong  M  is  supposed.  In  the 
case  of  liquid  ammonia  of  specifio  gravity  *880  a 
very  short  exposure  to  the  air  weakem  it^  by 
aUowing  ammonia  gaa  to  eeoape*  It  will  be  gener- 
ally found  that  the  laii  «f  the  ammonia  m  the 
bottle  is  considerably  below  the  standard  strength, 
simply  from  the  escape  of  the  gas  every  time  the 
bottle  is  opened.  It  is  for  this  reason  that  we 
recommoidtd  tfaa  dihitioB  of  the  ammnnia  with  an 
equal  bulk  of  water  immediatdy  after  purchasing 
it.  Pouring  the  strongest  aaunoiiia  from  one 
bottle  to  another  will  peroeptibily  weaken  it. 
{To  U' continued,) 


nrtHE  Vay  meeting  of  thie  So(»ety  was  held 
JL     the  j,2thinst.  at  Burlington  House.    Mr. 
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•tone,  President  of  the  8o3ety,  mid  Director  of 
the  Baddlffe  Observatory,  Oxford,  occupied  the 
ohair. 

Mr.  Henry  Qeorge  HoUlngworth,  of  S19,  Yau- 
haHp>bridge»road ;  Jir.  Samuel  OkriLof  Bowdeo, 
near  Manchester ;  Mr.  Wat.  Barrett  Bou6,  of  166, 
White  Ladies' -road,  Cliftoo,  Bristol ;  and  Mr.  fl. 
Goddard  Williamson,  of  Shrigley-road,  BoUington, 
near  MaodesfieUL  were  balloted  for  and  duly 
elected  Fellows  of  the  Society. 

Mr.  Downing  read  a  paper  entitled  '^Discussion 
of  the  Observations  of  -^  [Ghammal  Draconis  made 
with  the  GreenwidiBeflex  Zenith  Tube  during  the 
years  1857  to  \»lb  inclusive."  The  author  said : 
As  the  discussion  of  the  obsenAtions  with  the 
xenith  tube  from  1862  to  1859,  which  had  been 
made  bv  Mr.  Main,  and  published  in  the  '*  Memoirs 
of  the  Society,'*  appeared  in  some  respects  unsatis- 
factory, I  have  undertaken  this  discussion,  com- 
mencing from  the  time  when  the  instrument  was 
brought  into  its  present  improved  position.  The 
period  whieh  I  have  taken  is  suffioient  to  include 
aoomptete  revolution  of  the  moon*e  node,  so  that 
a  value  of  the  eonstant  ef  nutation  may  be  also 
deduced.  The  results  which  I  have  obtained  are  as 
follows ;— Constant  of  aberration,  20*378" ;  annual 
parallax  of  7  Draoonis,  —  0  13L" ;  constant  of  nuta* 
tion  for  1866.  9*3353".  It  will  be  seen  that  the 
parallax  of  tne  star  again  comes  out  a  minus 
quantity,  which  of  course  throws  some  doubt  upon 
the  results;  but  it  is  somewhat  smaller  than  that 
found  by  Main,  while  the  oonstant  of  aberration  is 
larger.  The  observations  are  probably  affected  by 
a  periodic  error^  perhaps  arising  from  the  effect  of 
temperature  on  the  instrument. 

Mr.  (Haisher  read  a  paper  by  Mr.  T.  W.  Baok- 
house  **0n  the  Merope  Nebula,"  in  which  the 
author  stated  that  he  had  obeerved  the  nebula 
without  difficulty  with  a  44in.  refractor.  Merop$ 
itself  being  out  of  the  field.  The  general  appear- 
ance of  the  nebula  was  similar  to  the  dewing 
which  had  been  made  by  Signer  Tempel. 

Mr.  Oommon  exhibited  photographs  which  ho 
had  obtained,  of  the  central  portion  of  the  nebula 
in  Orion,  in  which  a  large  amount  of  detail  was 
dearly  visible.  The  e^Kwnre  had  been  ten  minutes. 
The  photognqihs  had  actually  been  made  to  test 
the  eifieienoy  of  an  deotiie  control  to  a  dock,  and 
Mr.  Common  hoped  that  in  future  he  might  be  able 
to  obtain  n^pitives  showing  still  more  detaiL 

Mr.  Common  then  read  a  paper  *'  On  the  Illumi- 
nation of  Micrometers,"  and  exhibited  a  micro- 
meter with  the  lamp  attached,  to  show  the  ar- 
rangenaent  of  the  apparatus.  The  prirtmpal 
feature  was  the  employment  of  a  emaU  inean** 
descent  carbon  eieotrio  light,  which  the  author 
had  found  an  extremely  convenient  mode  of  illu- 
mination. 

Mr.  Marth  exhibited  an  apparatus,  and  read  a 
paper  describing  it,  entitled  ^^N'ote  on  an  Ap- 
paratus for  DetennJning  those  Enfors  of  Astro- 
nomical Obeervations  wmch  are  caused  by  the 
fiexureb  of  an  instrument,  and  by  defeott  m  the 
shape  of  its  pivots."  The  author  said :  At  the 
Deoember  meeting  ImentienedaaoldpBaposaloC 
nune  for  detemnning  these  errora,  and  M.  Loewy 
has  a  oommunieation  in  the  new  nnmber  of  the 
Monthly  Notice*  in  which  he  naakeeeoaie  oritisiams 
upon  the  method  which  I  recommended.  Mya|>pa« 
ratus  oonsbts  of  two  object-glasses  with  a  half  • 
silvered  mirror  between  tbem.  It  is  placed  in  the 
cube  of  the  instrument  to  be  examined.  One  of  the 
object-glasses  has  the  object-glass  pf  the  instru* 
mentinitt  fbcus,  and  the  other  thewiiesof  the 
eyepiece,  so  that  a  mark  on  the  object-glase  can 
be  seen  direct^  through  the  unsilveeed  portion  of 
the  mirror,  while  the  wires  can  be  obeerved  at  the 
same  time  by  reflectio>2.  The  amount  of  fiexure  it 
then  determmed  by  ttie  displacement  of  the  images. 
The  same  apparatus  is  also  to  be  used  for  investi- 
gating the  defeete  of  the  pivots.  Inreply  toaques* 
tiea  l^the  Astronomer  Royal,  fi(r.  Merlh  explained 
thatitwae  not  eseential  that  the  objeet^glttsseaof  the 
fiexure  aqppaeatus  thouU  be  abtolutely  perpendi- 
cular to  the  axis  of  the  telescope,  as  the  diiplaoe- 
ment  of  the  images  showed  simply  the  diffgrmacs 
between  the  flexure  of  the  two  ends  of  the  instru- 
ment. 

The  Astrononier-Boyal  said :  I  think  that  this 
method  of  detetminlng  flexure  too  mveh  ppceup- 
posea  arigidity  in  the  instrument  which  it  •bvionahr 
doee  not  possess.  The  cube  inwteioh  Mr.  Marth's 
apparatus  it  pleced.is  the  weak  part  of  the  iaetru- 
ment,  and  in  the  new  trasuit  oirole  which  it  being 
made  for  Melbourne,  it  will  be  replaced  by  a 
cylinder,  to  which  the  two  ends  are  bolted.  It  has 
been  suggested  that  the  tube  of  the  telescope 
should  be  carried  right  through ;  but  there  is  a 
difficulty  in  this,  as  it  would  have  to  be  perforated 
for  the  iUomiaatioo,  and  this  WD«ld  weaken  the 
tube  too  much.  I  believe  Ifo.  Marth's  mode  of 
determining  fleorare  is  a  valuable  one ;  but  1  think 


the  best  method  is  that  of  reflection  obsvtaliam. 
Itmaybe  desirafMe  to  iuterehMige  tMejfspJsQs 
Sttd  bbjeot'glase,  or  to  determine  flexure  iPf  mssu 
of  odhmatore ;  but  other  Bouroet  of  SRor  miy  thm 
beintMduoed. 

TisePtetidentt  Mr.  l&tftti't  methed  ^fsaeito 
be  a  vettf  valuable  otw.  There  may  be,  as  Mr. 
Christie  has  pohited  out,  a  certain  aawuBt  of  itniB, 
but  it  would  not  be  an  jthing  like  that  ef  the  ordi- 
nary fiexure  of  the  telescope.  I  am  mush  moce  in 
iaveur  of  the  use  of  eoUimators  for  these  dslsr* 
miwatiotta  thin  Mr.  ChtittiB  appemto  br,alttMQ|jbk 
there  is'a  oeitaih  amount  of  Hanger  fim&  uaoer* 
teinty  of  temaerature.  -fitiU,  we  cannot  hatetoo 
many  nethoos,  as  they  act  as  chedcs  upen  esch 
other.  In  the  new  ttfeseope,  however,  that  k 
proposed,  and  which  I  hope  still  to  oarry  set,  I 
think  we  shall  be  sfble  to  get  rid  of  flszsn, 
whidi  wiU  beb^erthan  deteraoittiBg  andoomeU 


'^. 


flexure  m  any  direction  of  toe  teieeoope.  rae 
jection  to  refleotton  observatioaa  is  that  thet 
oonfined  to  40  degrees  t  yeurresuks  are  alsoaSa 
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Marth:    OeUknateis  will  uterely  gi^  ths 
horiaontal  flex«re,  whereas  this  apparatus  girei 
fiexure  in  any  direction  of  the  teleeooi>e.    The  db- 
refleotton  observatioaa  i 
40  degrees;  yeurresuks 
by  errors  of  diviAon. 

The  Astronomer  Boyal :  I  hope  soon  tehavesa 
arraDgement  by  which  the  collimators  may  be  re- 
moved when  not  required.  We  shall  then  be  aUs 
to  extend  our  reflection  observations  as  far  u  70 
degrees.  We  have  determined  our  errors  of  difi- 
sion  as  well  as  we  can,  and  I  thiidr  there  is  terj 
little  outstanding  error  iu  our  determination. 

The  President :  I  may  mention  that  in  twaossas 
iriiioh  have  oome  under  my^  own  obserralion  I 
have  met  with  somethmg  whieh  wae  notastroas* 
mical  flexure,  but  which  prodaeed  much  the  ssme 
results.  The  first  oocusred  at  the  Capc^  whets  tin 
error  was  found  to  be  due  to  the  teases  of  the 
object-glass,  which  had  become  separated,  and 
slightly  shifted  as  the  teleecope  was  moved  reond. 
The  other  oaee  was  art  the  Baddiffe  Observatocy, 
and  where  an  apparentlj^  large  fleznxe  waa  foond 
to  be  the  effect  of  dispUcement  of  the  objsot- 
glass,  owing  to  a  smaU  amount  of  play  in  the 
screws  with  which  it  was  fixed.*  We  eee,  thert- 
fore,  that  iddependently  of  the  fiexure  of  the  tube 
there  are  errors  arising  from  shght  novemsntsof 
the  object-glass.  . 

The  Astronomer  Boyal  read  a  paper  on  ths 
spectrum  of  oomete  183:2  (WeUs)»  whichhadbem 
examined  at  the  Boyal  Observatory.  Oreenwidi, 
on  April  22ad  and  24th,  and  May  xl.  No  laight 
bands  were  seen,  but  only  a  continuous  spectrum, 
which  was  remarkably  bright  from  the  nuctsai, 
considering  the  f  aintness  of  the  comet. 

The  Bev.  F.  Hewlett  exhibited  a  number  of 
drawings  which  he  had  made  of  the  ^ml  sua* 
spots  which  ^had  recently  been  visible^  and  read  a 
communioation  in  reference  to  them,  in  which  be 
called  attention  to  the  immense  sixe  of  these  s^ 
— one  being  nearly  3'  in  diameter.  His  drawing 
also  showed  a  very  large  number  of  facuhn,  whicb 
had  been  visible  on  the  solar  susf  aoeb 

l^e  Astronomer  Boyal  showed  some  ealsifN 
ments  from  photographs  of  the  same  spots,  wlucb 
had  been  obuined  at  the  Boyal  Observatory.  He 
said  it  was  remarkable  that  the  first  group  appeared 
on  the  13th  of  April,  and  three  or  four  days  aftic- 
ii^ardra  great  magnetic  storm  occurred.  Tbtrt 
was  a  smaller  group  ef  spots  also,  whidi,  on  tbs 
17th  of  April,  burst  out  suddenly,  tbe  group 
rapidly  beooining  nearly  as  large  as  the  oAsr 
groniK  following  thi%  on  the  Idthof  April  tbsn 
was  another  violent  magaetio  storm,  lastmg  sbosi 
twenty-four  hours.  A  double  outbreak  on  ueSss 
and  two  magnetio  storms  are  interesting  fsdi^  t» 
which  attention  should  speotaUy  be  direeteA 

Mr.  MattUu  WilUamt  asked  if  a^y  vwf^^ 
prominencet  were  observed  in  connection  vitb 
these  magnetic  storms,  and  referred  to  tbs  ea* 
planatiou  which  he  had  auggeated  some  tine  s(0, 
that  prbminences  were  the  result  of  vortex  actiOD, 
produoing  great  agitation  of  the  vapour  en  tbs 
selar  surface,  and  causing  eleetrieal  diaftii%awris 
which  would  shew  itself  in  magnetio  stosns. 

Mr.  Knobel  read  a  paper  by  Mr.  Pvsttontbe 
great  suntpoCs^tf  Aprils  in  whieh  the  author  sailed 
attention  to  the  great  chsn^ss  which  had  takca 
place  in  the  f  ocm  and  sise  of  the  epots.  lbs 
diagonal  of  the  principal  spot,  which  was  sone- 
what  square,  in  shape,  measured  2*  7%  or  about 
69^0  miles. 

The  Psesident  gave  an  aoeouait  of  a  fspee  by 
Col*  TenmMit,  entitled  **  An  examso^tion  el  tbe 
BoorkeeO  tisecvationsol  theTransit  of  Veaes,  1874." 
The  President  said:  CoL  Teunaat  thinks  that  bif 
observations  of  ingress,  whicth  have  been  rejeotcd 
in  the  discussion,  bave  not  been  considered  so  ac- 
curate as  they  should  have  been.  Col.  Teanaot, 
who  is  an  exceedingly  good  observer;  11  flnaly 
convinced  that  he  saw  nothing  like  a  black  drop, 
but  observed  pure  geometrieal  eoateet.  Tbts, 
however,  is  aboelutely  anooaipstlble  with  the 


of  measures  which  he  gives  of  the  iittantst  be- 
tween the  limbs  of  Yeans  and  tbe  Saa»  ee  tbat 
what  he  considered  geometric  eamaet  vss,  m 
all  probabili^.  what  other  observen  hafe  tsea, 
and  called  ahaaoio. 


Mat  Id,  1SS3. 
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Ib»ioUowiBff  Mpmwere^alfQMiiiotuioed^^d 


CoU,  **I>et«rmiimtio&  of  th» 
OrVt  of  1}  CM«K>]Mi«*':  J,  GledhUl,  *<OlMwva- 
tiooi  of  the  PheBomesa  of  Jnpitfr's  iSatellitM 
midt  ftt  Kr.  £dwwrd  CroNiley'a  ObtervMory, 
B«manid9»  HalifAx";  and  A.  QnOiaBi,  **S)le* 
lof  tbsOrbil  of  OometWelU.'' 


SGUSNTIFIG  ITEWS. 

* — •^.^ — - 

rR  comet  Wi^s  («,  1882)  1§  gmdnally 
b«Qoming  brighter,  a&d  skoald,  if  the 
calouMone  are  oarreot,  be  ehor%  visible  to  the 
naked  eye.  Dr.  Lamp,  ol  ffiel,  givee  aa 
ephemerif  for  Berlin  midnight,  whioh  may  poa« 
uU J  be  of  flome  use  to  oar  readers :— 


R.  A. 

v.T.n 

b.n.  0. 

iur*o 

259    0 

92  41 

..    31 

8    5  21 

24    6 

,•    « 

8  1«  26 

25  84 

t.  sa 

826  24 

27    6 

»    S4 

8  85.20 

28  41 

.,    3S 

8*8  27 

80  20 

»f    96 

360  46 

82    2 

»f    w 

8  67  24 

b8  47 

»*    2B 

4    827 

85  85 

>t    29 

4    857 

37  26 

,.  ao 

4  14    1 

88  19 

„  ai 

4  18  39 

41  15 

The  perikalioQ  passage,  aooocding^  to  Dr.  Laarp, 
wOl  take  plaoe  on  Jane  10th.  Prof.  Lewis 
Bom  gftes  an  aoeoimt  in  the  A$ir6.  Ndeh,  of  the 
diioofery  of  the  oomet  on  Hareh  18,  and  says 
that  when  he  obaerved  it  on  the  19th,  it  ap- 
petred  like  a  great  comet  in  miniature. 

Dr.  J*  Paliaa  has  dtsDoifeied  anofthec  smaU 
pUnet,  the  nwnber  of  whishnillbe  226« 

Prof.  Renry  Draper  has  snooeeded  in  taking 
fou  photographs  of  the  speotrusa  of  the  nebula 
in  Odon  during  the  spnuag^  aboni  the  save 
ttaeasDff.  Hoggins  on  this  aideo£4he  AUaatao 
alM  seenred  photographs.  It  i^.too' eaiiy  to 
tpttkof  tho  eoaolasiena  to  be  •ttived  ai  fiwin  a 
Btody  of  these  photographs  ;  but  one  tl^g  may 
be  asMrted,  thttthj^^ogen  maintains  its  position 
M  an  element  unimpaired.  Prof.  Draper  be- 
lieYM  that  he  has  evidence  of  the  process  of 
^aggregation,  or  of  condensation  of  ^o  nebulous 
matter  into  stars. 

The  Covnoll  of  t^  Iron  and  fiteel  Instate 
h»^  awarded  the  Beseemer  medal  for  1882  to 
the  late  Mr.  Alexander  Lyman  Hdlley,  and 
hi?e  decided  to  forward  it  to  his  family  through 
the  Amftman  minioter. 

The  deaths  are  aanoonoed  of'  Mr.  Ohaflee 
Ho^in  and  of  Mr.  Thomas  Dtmman.  The 
fotmerwas  weH  known  in  sdenttfic  circles  as 
tttnthority  on  his  special  subject,  for  although 
only  forty-two  at  the  time  of  his  death,  he  hvul 
mads  his.uleuts  known  in  the  eleotrical  world, 
ttd  was  a  ooUaborateur  with  J>e,  Kattbiessen, 
Sir  W.  Thomson,  and  Prof.  Qlerk-HaKwell. 

The  Burt  prize  for  the  best  Tneans  of  venti- 
«ing  ships,  awarded  In  connection  with  the 
»ipwri^ts'  Kxhibition,  has  been  gained  by 
«eisn.  Robert  Boy  la  and  Soo,  whose  system  ii* 
la  smpl«  as  it  is  efbeient, 

An  appliostfam  of"  ^e  eleetrio  nilvnrr  has 
Roe&t))r  been  made  in  the  Hnen  bleachfields  of 
Le  Bnmil-en-Ange,  Calvados,  for  gathering  in 
tl^bl^hed  oloth.  A  Siemens  dynamo  and  the 
coUecting  apparatus  are  placed  in  one  vehicle, 
i  Mt  of  Faore  aooumulatars  in  another,  and  tibe 
c^idoaidedina  series  of  tcooka.  "nielinr 
•<  uilway  has  21  bnmohes,  each  about  MO 
>>«*BM  hi  leogth,  Mid  «he  pieeee  of  eWih,  being 
^OBBfloted  at  tiieir  eids,  are  geihered  up  in  long 
*(B9thi,  5,000  ntetres  being  rolled  up  by  the 
Oilohlne  In  half  an  hour,  whereas  by  the  old 
otethod  such  a  length  was  a  day's  work. 

FtelNur  Edlaad  eonteAda  'that  »  Taonum.  is 
ft  goed  eondnstor  of  eleotrioity.  Ift  a-  vaeuum 
tobe  he  diatinguishes  two  resistances  to  paseage' 
«th«  carrent— one  is  that  of  the  eohiom  of 
'"•W  gas,  the  other  exists  at  the  places  of 
wfttact  of  the  electrodes  with  the  gas.  As  the 
gai  ii  incieaaingly  rarefied  the  former  decreases, 
b<tt  the  latter  increases,  an^  at,  length  becomes 
ssgreat that  the  current  oanaot surmount  the 
obetada.  Profeseor  Edloadhai  furnished  proof 
^  th»  obataole  is  due  to  an  eleotronative 
jowe  giving  a  current  opposite  in  direotion.  to* 
«•  ptine^  current.  One  evidenoe  that 
y*n>a  prwents  very  Kttle  resistanee  to  passage 
««ieiMdtyiBthat  if  eleetrodes  be  dispensed 


with,  eleotrio  motements  «b  oeneiderable  as  to 
give  light  may  be  produced  by  induction  at  a 
distenoe,  or  by  friction,  in-a  tube  In  whioh  the 
air  is  too  rarefied  to  allow  of  a  strong  induction 
ourrent  passing  between  electrodes.  The  n^w 
view,  if  accepted,  would  require  us  to  part  with 
theoonoeptioQ  that  ordinary  matter  is  neeeesary 
for  propagation  of  ^eotrictty.  Indeed,  the 
vavions  material  ambfitatioeQ  aas  to  be  thoagka  of 
mevely  as'ofliriiig  move  or  leii  resietaiic«*td  that 
passage;  their  rdle  is  not  aetitB,  but  pite8hr«. 
The  idea  of  <•  oooduotlTity  *'  losee  its  old  sigtii- 
fioaaee. 

Tiie  French  Gkytemm^nt  has  resolved  to 
establish  a  zoological  laboratory  on  the  i^ores  of 
the  Mediterranean,  at  Yillefraache,  neav  Kioe. 

Spain  1MB  been  badly  off  hitftieHo  for  railway 
communioalion  with  Franoe  and  the  rest  of 
Eurdpe.  The  PyuBneea,  with  a  total  length  of 
some  500  kilometres,  is  crossed  with  raU'^ays 
only  at  two  openings,  one  in  the  west  at  Irun, 
the  other  in  the  east  at  Port  Vendres.  The 
triangle  formed  by  joining  ^  the  ends  of  the 
range  with  2£adm  oontaias  in  p%rt  the  rioh 
proviaoes  of  AnagoD,  Catalonia,  Kavacrsy  and 
Oastiae.  BaosBtly,  tba  Spanish  Oortca  has 
authasised  the<ooasttuotioft  <n  a  new  line  wideh 
will  eross  tha  raa^^  between  theothers.  Staot- 
io|r  ^m  Huasoa^  it  will  go  through  the  Col  d« 
Oanfranc,  and  j<Hn  the  Firench  Hues  at  Oleron. 
It  will  penetrate  the  mountain  mass  near  €bm- 
port,  and  its  traffic  will  be  direct^  towards 
roulouse,.  Bordeaux,  and  Nimes.  The  distanoe 
betweea  Paris  and  Madrid  will  be  shoirtened  by 
100  hiloBAe^as  (say  62  miles).  The  recent  law 
speeifiaa  the  eooditions  of  asecubion  of  the  Uaa^ 
which  will  receive  a  snbventlon  of  60,000fr. 
per  kiknaetM.  The  work  is  to  be  completed  in 
sizyearst  The  Spanish  Oovemment  will  bear 
half  the  eoet  of  tiie  tunnel,  which  wHi  be  6,600 
metres  in  length  (about  four  miles),  and  so  the 
shortest  of  the  great  intematloniil  passages* 
The  Mont  Genis  is  12,233  metres  ;  the  St. 
Gk>thard,  14,920  metres;  the  Arlberg,  10,270 
metres;  the  Simplo%  it  is  astunated,  wiU  be 
about  18,000  metres;  and  the  Channel  Tunnel 
34,000  Biatrea*  The  meana  of  exeoution  will  be 
those  now  famiUar,  unless,  perhaps,  an  eoono» 
mieal  appUeation  of  eleoaFical  foroetakfB  the 
place-  of  the  remarkable  maohlnery  applied  so 
successfully  in  the  Mont  Cenis  and  the  St. 
Gbthard. 

Liquid  oaoaa  must  be  a  highly  interesting 
sabitaBoe.  MM.  Hautefeuilla  and  i^uppuis 
have  recently  ebtaiaed  it  in  the  form  of  nquid 
drops  of  a  deep  indigo  blue  colour.  The  liquid 
could  be  kept  nearly  thirty  minutes  under  a 
pressure  of  75atm.  Its  vaporisation  is  not 
very  rapid,  even,  at  atmospheric  pressure,  l^a 
liquefaction  was  ejected  by  compressing^  at 
a^ut  126atm.,  a  mixture  of  oxygen  and 
ozQoa  in  one  of  M.  Gaiiletet*s  tube- shaped 
vassek,  which  teoainatas  above  in  a  capillary 
past  bent  downwarda.  This  deseending  pwb 
was  eatpeeed*to  a  jet  of  liquid  ethylene,  a  now 
method  whereby  M.  Oailletet  gets  tempemtures 
ae  low  as-  106°O.  The  blue  coloration  is  very 
distinct  in  the  cooled  part.  On  releasing  tlie 
pressure  the  tube  becomes  instantly  colourlesi^ 
but  a  dark  blue  liquid  drop  remains  at  th^  end ; 
this  liquid  ozone  may  be  examined,  either 
through  liquid  ethylsnoi  or  by  momentarily  sa* 
moving  the  oooled  tube  iroA  tiiis  liquid. 

It  is  stated  that  a  new  shell  has  he«n  recently 
invented  at  Hxupp's  works,  the  effects  of  which, 
owing  to  the  explosive  matters  used,  and  tha 
mechanism  oausing  explosion,  are  equal  to  those 
of  torpedoes..  Further,  luoew  gun  there  deviiad, 
is mounlei  ana  pbrot  famished  with meehanisai 
wMeh  quito  suppresseareooilk'  Notwithstanding^ 
l«geealtbre-(dO  to  40ctaai),  the  smallest  gun* 
boats  may  be  armed  with  it. 

We  learn  from  a  dwhw  source  thaisoparior 
effects  have  recently  been  obtained  with  a  rifle 
invented  byK*  Hess,  a  giinsmith»  inZanoh. 
The  peauUarity  of  tha  weajton  is^  that  it  is  only 
rifled  abooa  12in»  In  fcoot  oi  the  ehambar,  the 
rest  of  tha  bora  being  smooth  and  of  aalibre 
slightly  less  than  thsit  betwaea  the  psHilAeQa. 
There  is  no  oene  of  coimeotioti  between 
the  smooth  part' and  the  rifled  part.  After 
firing  200  shots,  the  rifle  cau  be  jperfeotly 
cleaned  by  working  the  Boourlng  rod  in  it  two  or 
three  times. 

UndorMuEid  telefdaph  cablet  aia  at  pveieat 
being  laid  in  the  North  of  Franoe.  The  Use 
between  Paris,  St.   Quentin,  and  Cambrai  is 


airea^  completed.  In  order  that  lines  may  bb 
quickly  rqpiaired  in  oaie  of  rupture,  chambers 
oaHad  mari^iUM  a^  fbrsM  at  interval  of  555 
yatds  in  tha  plains,  atid  at  shorter  intertaU 
Whertf  theife  at^  (^ui^ei;  these  are  so  man/ 
guiditfg  marks.  The  arrangement  Is  such  thaf 
ftom  a  telegraph-statiou  connected  with  th6 
cables  it  is  easy  to  determine  to  what  chamber  a 
workman  should  go  to  repair  a  broken  wire', 
and  the  preeise  spot  at  which  he  has  to  dig 
down  tb  the  cable  is  indicated.  These 
nnderground  cables  are  not  meant  to  replace 
the  air  lines,  and  thej^  are  not  for  private  tele- 
gi%l>hy.  The  Oovemment  at  present  letaind 
tiiem  at  tta  disposal. 

Anew  self -exciting  dynamo- olectrio  machine, 
the  invention  of  MM.  Dandeu  and  Chertemps, 
is  described  in  VBUetrxHU  as  giving  remarkable 
oSects.  A  wooden  board  is  pierced  with  holee 
in  wfateh  aio  eoUdly  ftted  six  coils,  atid  is  fixed' 
on  a  support.  Throughr  a  hole  in  its  centre 
passes  a  movable  axis.  In  a  plane  perpendicular 
to  the  board  are  two  groups  of  three  horseshoe 
magnets^  with  ooils  simuar  to  theae  in  the 
board,  and  making  1)200  revolutienS'p^rnkinufai 
It  is  on  thefixed  board  that  the  currents  are 
collected,  by  an  arrangement  which  allows  of 
grouping  them  in  aa  many  currents  a8  thet«  ar8 
qylinders,  less  one,  the  electricity  of  this  latter 
cylinder  not  being  usot  for  exterier'  work,  but 
serving  to  exdte  the  moving  eleotro-magkets. 
It  appears  that  tiie  machine  consumes  a  mt>tOr 
force  of  only  four  h.p.  while  supplying  ten- 
Jablochkofl  candles  in  a  normal  way.  Tho 
special  mtfit  of  the  machine  is  said  to  consist  in 
tho  suppression  ef  the  induction  currents  which 
are  produced  in  the  heart  of  the  iron  pieces 
faciag  each  other  in  other  geaerators. 

The  eity  of  Paris  has  granted  the  Society  of 
Agriculture  and  Insectology  a  pieee  of  ground 
of  more  than  4,000  metres,  in  the  park  of 
Montsouris,  lor  formatiasi  of  a  school  of  meeetON 
logy.  This  wiU  oomprise  the  study  and  prao- 
ticAl  treatment  of  us^ul  insects  (beus,  silk* 
worms,  &0.),  the  study  of  auxiliary  iusects  (useful 
to  idants),  and  inVestigatioti  of  the  be>t  means 
of  eombatitig'  noxious  insects.  Already  thfe 
soei<rty  has  pr<fvided  lectures,  this  year,  od  bee 
ctiltnre  (by  M.  Hamet),  in  the  Luxembourg 
Carden ;  these  ivlll  be  repeated  at  Montsouris, 
where  an  experioiental  apiary  is  constrlioted. 
Ere  hong,  inatraction  about  silkworms  wiU  be 
giveUf  a^d  a>  silkworm  nuisery,  with  mnlberzy 
trees,  formed.  For  the  study  of  auxiliary 
and  noxious  insect?*,  a  buildiog  is  required  to 
aocommodats  collections  and  apparatus,  and 
will  probaUy  sean  beeieatad. 

The  Swiss  watchmakors  at  Geneva  and 
Keuohaiel  ha?a  dedved  great  advantage  from, 
the  obronometrio  obaervatories  at  those  plaees*. 
With  a  view  to  bsnefitiag  tha  same  iudustr y  in 
BVaii0ha-Oomt6,  the  Ffei¥»h  Govenuaant,  in 
coacart  with  tha.town  of  Basan<^n,  have  lately 
decided  to  inatitnte  an  observatory  in  this  town. 
Itie  difference  of  longitude  betweect  the  site  for 
this  new  observatory  and  the  observatory  at 
Montsouris  has  been  carefully  determined  by 
MM.  Bamaud  and  Leygue.  They  arrive  as  the 
result,  X4m.  36*207s, 

If  two  metallio  sarfaeea  be  placed  fbr  a  few 
moments  opposite  each  other,  at  a  short  distanoe 
(a  small  fraction  of  an  inch],  it  is  generally 
found  that  each  m^etal  hafi  undergone  a  slight 
superficial  alteration.  The  change  increases 
with  time,  then  tendfl  to  a  limits  When  the 
influencing  matal  is  withdrawn,  the  metal 
affeated  reverts  gradually  to  its  previoaa  stata. 
These  observaliona  have  been  made  by  M* 
Bellat,  who  detected  and  estimated  the  aHetation 
bymeaaMcing  the  difference  of  potential.  He 
shows  reason  for  believing  that  the  action  is 
npt  eUctadcal,  hut  purely  material.  It  depends 
e4sentially  on  the  nature  of  the  influencing 
metal,  being  gfOAt  with  lead,  less  with  copper, 
and  nil  with  zmc.  It  is  as  though  the  metals, 
emit  at  ordinary  temperature  a  volatile  buI>- 
stanoe,  which,  being  depoeited  on  the  surface  of 
oj>jeots,  modifies  tiiair  nature  chemically.  When 
the  infiuenea  of  tha  OMial  ceases,  the  volatile 
body  gradually  leaves  tha  surfaee  to  which  n 
has  attached  itself. 

With  dfiliaate  ^paratas*  Heiren  Wolffhligel 
and  Hiippe  hava. investigated  the  penetration  of 
faieatinto  meat  in  ordinal  cooking.  In  boiiiug 
of  piaoes  tha(  weighed  3  kilogr.  (7Hb.),  the 
ianet  temperature  in  2^  homrs  was  92^  or  96°  C, 
aooosdhig  as  the  B^aa  was  plaoed  directly  in 
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boiling  water,  or  in  cold  water,  wMoh  waa  raised 
to  boiUng.  A  ham  of  4*5kg.  acquired  in  4 
houza*  boiling  an  internal  temperature  of  only 
88*  0.  The  roasting  of  3kg.  of  veal  produced 
92®  to  OS** ;  and  that  of  a  piece  I4-26kg.,  71*'— 
89^.  In  a  second  series,  tins  of  corned  beef, 
the  contents  of  which  weighed  730g.,  2,500g., 
and  6,300g.,  were  pnt  in  boiling  water,  boiling 
salt  solotion,  and  m  a  steam- bouer  wiUi  a  bath 
temneratore  nnder  100^,  the  inner  parts  never 
reaoned  100^  but  the  temperature  yazied  be- 
tween S7^  (In  the  larger)  and  98<>  (in  the  amaller). 
Heating  over  100*,  the  temperature  in  the 
larger  tins  only  reached  72*— 98*.  These  facte, 
aooording  to  the  author,  eirolain  whr  the 
larger  tins  of  American  meat  often  contam  bad 
parte. 


LETTEBS  TO  THE  EDITOB. 

- — ■♦'»»  ■* — 

[W^e  doitot  Mdourtelvn  reMponnihU  f6r  ffke  rphtiaiu  of 
ear  4symapondmt9,  The  Eda&r  r^pe^/utty  rtqutsU  thit  M 
wmmutkationsMhouIdbearautMupas  briejig  tu  posaibU.] 

Ml  cofmmunieatUnuthould  be  addr«asei  to  the  Borros  o/tike 
HvousH  MsosAVio,  31,  Tavistoeh^mt,  Oovimt-garden, 

All  Ohe^iug  etnd  PMhoJlce  Orders  to  he  made  PaudbU  to 
J,  PABflxoaa  Bowa«z>s. 

•«•  /»  order  to/aeiUtate  reference.  CorrespoHdents,  when 
tpeaktnff  of  any  LeUer  previously  tnsertedf  ma  oblige  by 
mmiimi^GMntmber  <j/  (he  Letter,  <u  wsU  a»  the  page  on 
whkh  it  appean. 

*'  I  would  hate  everyone  write  what  he  knonra,  and  a* 
moek  as  he  kaowv,  has  no  mora  ;  and  that  not  in  this 
^  oiil7f  bat  in  all  other  aubjeots :  For  suoh  a  pexaon  majr 
haTS  some  particular  kn jwledsa  and  esperienoe  of  the 
nature  of  such  a  person  or  saoh  a  f  ooutain,  that  aa  to 
other  thiogfl,  knowi  no  more  than  what  eyerjrbody  does, 
and  yet  to  keep  a  clutter  with  this  liUle  pittance  of  hie, 
win  undertake  to  write  the  whole  body  of  physteks :  a  vice 
from  whence  ffMUft  iaoonveaieiMea  decive  their  original." 
^Memiaigm^e  Eesaye, 


"ivvAiasrATis  FTri.aET  hokobibxts" 

—STAB  ATIiAS  POB  AICATBX7B8— 
SUJIVByiNa :  FIBDINOI-  0BOOBAPHI- 
OAti  OO-OBDIITATBS  WITH  A  TRBO- 
DOXiTTB— SPBOTBAL  FHOTOOB%PHT 
— TKB  GALILEAK  TBLB800PB— AN 
XTBPBBPIOTBD  OOOTTLTATIOB'  —  00- 
MBT  a  (WELLS)  —  PBOPBBTTBS  OF 
LBK8B8,  fto.  ^  0O0KB0AOHB8  -^ 
^TBIPLB  STAB  IN  KONOOBBO0  — 
SOBIZOKTAL  POINTS  OF  StTNBISB 
ON  THE  LONQBST  AND  SHOBTBBT 
DAYS-OONSTBTJOTION  OF  KAP8. 

[20035.]— AflTBOKOiCBBfl  will  learn  with  gratifloa- 
tion  that  the  University  of  Glasgow  has  conferred 
at  least  as  maoh  honour  upon  itself  as  it  has  upon 
Mr.  J.  B.  Hind,  F.B.S.,  by  making  him  one  of  its 
honorary  LL.D/s.  We  may  now,  perh^s,  hope 
that  one  or  both  of  our  ol(fer  nniveraities  of  Ox- 
ford and  Oambridge  will  at  no  distant  date  eonfer 
A  similar  distinction  npon  this  eminent  servant  of 
adenoe.  Comparatively  few  men  ontside  of  the 
circle  of  profesdonal  as&onomers  know  to  what  an 
tezteot  we  are  indebted  to  the  indefatigable  and 
.wall-  directed  labours  of  Bf  r.  Hind.  Of  the  thousands 
.who  use  the  Nautical  Almanac,  bat  few,  indeed, 
giro  a  thonght  to  the  share  which  its  superin- 
iendent  has  had  in  brtoginc  it  to  its  existing  oondi- 
turn  of  perfection.  It  is,  f  imagine,  incontestable 
that  no  one  could  employ  the  materials  at  his  dis- 
posal more  admirably  and  efficiently  than  IkDr. 
fiindhttdone.  I  hare,  on  more  than  oneooca- 
oioni  called  attention  in  these  columns  to  tiieshort- 
eooungs  of  the  Predictions  of  the  Phenomena  of 
Jupiter's  Satellites ;  but  no  man  can  make  bcickB 
without  straw,  and  as  long  as  he  is  confined  for  his 
materials  to  the  imperfect  tables  pabUfthed  46 
yean  ago  1^  Damoiseau,  Just  so  long  must  we 
ezonecais  the  superintendent  of  the  Nautical 
Almanac  from  blame  for  the  errors  wbioh  continue 
to  diatgure  this  part  of  his  work.  If  a  small  part 
of  the  money  so  indefensibly  wasted  on  that 
trumperr  imposture,  "The  Committee  on  Solar 
Phjsics,^'  hiMl  been  applied  to  the  prodaotioB  of 
'  new  and  trustworthy  tables  of  Che  lovian  Satel- 
lites, the  toUtaKy  blemish  in  the  work  so  admirably 
supervised  aad  conducted  by  Mr.  Hind  would 
Assuredly  hare  been  long  flince  removed. 

I  rvmt  to  say  that  in  the  absence  of  my 
:JClUU.Vlh.  Volume  at  the  binder's,  my  memory 
■fatts  aoe  as  to  the  exaot  nature  of  my  original 
>anawar  tor  Mr.  Bridle,  to  which  be  refevs  m  letter 
19998  (t>.  t99).  Doubtless,  though,  my  reference 
waa  to  Procter*s  **  Star  Atlas,*'  which  is  inoom- 
paraUy  the  best  one  for  the  amateur  t^  I  aoi 
aoquiinfted  with.  I  prefer  the  lacge  edition  my- 
self, for  several  teasons.  Bvecy  object  ia  Wehb*t 
admirable  *^  Celettial  Ob|eotB,"  vitiMe  to  the  naked 
eye  (and  numwous  others),  if  ill  be  igjmi  epgle^l^ 


laid  down  In  it  as  to  render  the  identification  of  a 
given  star  or  nebula'  certain  on  comparison  with 
the  sky. 

Adding  to  the  imaginary  outfit  of  **Toung 
Aspirant'*  (query  46768,  p.  204),  the  Nautical 
Almanac  and  a  book  of  mathematical  tables,  I  will 
try  to  show  him  what  he  may  hope  to  effect  with 
the  means  at  his  disposal.  Under  any  circum' 
stances  the  results  he  will  obtain  can  be  only  re 
garded  as  approximate,  but  with  careful  in 
strumental  adjostment  they  will  probiU>1y  be 
sufficiently  so  for  his  purpose.  With  reference 
to  his  theodolite,  he  sooold  have  the  ordinary 
STstem  of  wires  removed  from  its  eyepiece  and  the 
diaphragm  of  a  transit  substitu'ed  for  thenu  This, 
as  ne  may  bave  heard  or  read,  consists  of  five 
equidistant  vertical  snider- lines  crossed  centrally 
and  accuratelv  at  right  angles  by  a  single  hoii- 
z?nt^  one.  I  take  it  for  granted  that  your  oorre- 
sponoent  ib  familiar  with  the  adjustaients  of  the 
theodolite,  and  knows  how  to  level  and  ooUimate  it, 
&c«  We  win  then  sup{>ose  him  to  be  in  some  un- 
known part  of  Tasmania,  with  his  instrument  set 
up  and  accurately  in  adjustment.  His  first  step 
will  be  to  determine  his  meridian.  This  he  will, 
of  course,  know  more  or  less  roughly  from  a  com- 
pass or  the  positbn  of  the  midday  sun.  Hence,  he 
willliave  set  up  bis  theodolite  with  the  360°  divi- 
sbn  pointing  somewhere  towards  the  north.  Xow 
let  hixn  select  a  bright  star  at  some  considerable 
distance  to  the  east  of  the  meridian,  biseot  it  with 
the  horizontal  wire  in  his  eyepiece,  and  note  the 
reading  of  the  horizontal  circle.  The  diurnal 
motion  will  at  once  cany  this  star  above  the  wire, 
and  it  will  continue  to  mount  and  mount  until  it 
arrives  on  the  meridian.  Thence  it  will  descend 
untfl,  when  it  is  as  far  to  the  west  of  the  meridian 
as  it  originally  was  to  the  east,  it  will  obviously 
have  precisely  the  same  altitude.  All  that  we  have 
to  do,  then,  is  to  leave  the  alti?ude  circle  clamped, 
and  to  follow  our  star  by  a  movement  in 
azimuth  alone  until  it  is  again  threaded  on 
the  horizontal  line.  Then  the  theodolite  will 
point,  as  I  have  said,  exactly  as  far  to  the  west  of 
the  meridian  as  it  originally  did  to  the  east  of  it, 
and  a  point  on  the  horizontal  circle  midway  be- 
tween the  two  readings  win  be  in  the  mendi&n. 
Suppose,  for  instance,  that  "Young  Aspirant" 
notes  that  when  a  bright  star  is  42®  21'  8"  high  to 
the  east  of  the  meridiim,  the  horizontal  circle  uf 
his  theodolite  reads  283''  6'  9",  and  that  when, 
some  hours  afterwards,  this  star  has  the  same  alti- 
tude to  the  west  of  tiie  meridian,  the  circle 
reads  85°  20^  31";  then,  quite  evidently  the 
Meridian  must  be  half-way  between  the  two  points, 
so  that  if  he  makes  the  vernier  read  4°  13'  20",  the 
telescope  will  cut  out  a  true  north  and  south  line 
in  the  Oelestial  vault.  Having  now  got  our  theo- 
dolite into  the  meridian,  we  may  proceed  to  de- 
termine our  latitude.  The  most  simple  wi^  to 
effect  this  is  to  measure  accurately  the  meridian 
alfitude  of  a  star  whose  declination  is  known, 
then  90«-thi9  altitude  =  the  star's  zenith  dfii- 
tance.  If  the  latitude  and  the  star's  declination 
have  the  same  name,  the  sum  of  the  zenith 
distance  and  the  declination  will  be  the  latitude. 
If  they  have  different  names,  the  declination  must 
be  subtracted  from  the  zenith  distance,  and  the 
remainder  will  be  the  latitude.  I  will  illustrate 
this  rule  by  a  hypothetical  example.  Of  course 
we  are  in  south  latitude  in  Tasmania.  Very 
well,  let  us  mcMure  the  meridian  altitude  of 
Antares,  a  star  whose  south  declination  is 
26**  lO'  13" :  and  suppose  that  we  find  it  to  be 
740  2'  2d".  From  this  mstrumental  altitude  we  must 
subtract  17"  for  refraction  (as  we  shall  find  by 
reference  to  a  proper  table).  Then  the  true  atti- 
tude of  Antares  will  be  found  to  be  74*'  2^  3",  and 
taking  this  from  90^  we  get  15*^  67'  57"  for  its  zenith 
distance.  Finally  adding  to  this,  aocordiag  to  the 
precept,  the  declination  of  Antares  26^  lO'^  13" 
(beoaoae  both  latitude  and  declination  are  south), 
we  obtain  42*'  8'  10"  south  as  the  latitude  of  Our 
station.  Had  we  employed  a  star  with  north 
deolins^oci  (estch,  si^,  as  I  Aquih^,  the  ealcalation 
would  hitvs  stood  thus:  Stair's  aApaieDt,  or  iu- 
stmmekitat,  altitttde  44«6sr48".  twta,  this,  fdl- 
lowingthe  table,  era  dedoot  iT  ion  refraotion ;  tto 
remaindto  44^^58*  45"  being  Um  true  altitade,  and 
obviously  W*  V  19'  the  true«inith  distaaee.  Prom 
thto  (bttitude  being  south  aud  deeKnatJoft  north), 
we  gu^mii  the  st«*s  dselination  2*63' d".  The 
remainderwill  be4t' d' 10"  1 


tn  utilise  this  he  must  know  our  longitude  rooghlj. 
We  win  imagine  that  we  are,  as  nearly  u  we  osa 
guess,  about  9^  hours  east  of  Greenwich,  and  that 
we  are  observing  on  July  18th^  '882.  Tomii^  to 
p.  It.  of  the  month  of  Jn^  in  the  Xautitil 
Almanac,  we  find  that  the  "  Sidereal  Time  at  Green' 
mch  Mean  Noon  "  will  be  Th.  4iin.  46  4U.  ItwiU, 
though,  be  found,  from  p.  4d4  of  the  tame  work, 
that  If  the  place  of  observation  be  not  on  the 
meridian  of  Qreenwioh,  the  Sidereal  Time  most  be 
corrected  by  the  addition  of  9*8565  seconds  for  eadi 
hour  ^and  proportional  parts  for  the  nnnutes  and 
seconas)  of  longitude  if  Uie  place  be  to  the  west  o( 
Greenwich,  but  by  its  subtraction  if  Eat.  Tai< 
mania  being  £m  of  Greenwich,  we  take  the 
correction  of  Iql  Sis.,  which  this  precept  gives  us, 
from  7h.  44m.  46.41a.«  and  get  Th.  43m.  12'4l8.  as 
the  Sidereal  Time  at  our  local  Mean  Noou.  Now, 
on  the  night  of  J'uly  18th,  the  right  asoeonon 
of  n  Ophiuchi,  a  convenient  star  for  our  purpose, 
is  17h.  3m.  40  688.>  t.tf.,  that  ^J^  the  time  which  a 
sidereal  dock  should  indicate  at  the  instant  of  ths 
transit  of  rj  GphiudbLi  over  the  meridian.  Our  hvpo* 
thetical  chronometer,  thoug1i>  shows  Mean  TuD^ 
so  we  proceed  thus :  From  the  star's  right  ascen- 
sion, fTh.  3m.  40'68i.»  we  subtract  the  Sidere&I 
Time  at  Mean  Noon  Th-  43m.  12 -41a. :  the  re- 
mainder. 9h.  20m.  28'27s.»  istbe  number  of  SideraU 
hours,  minutes,  and  seconds  after  our  L'xsal  Mean 
Noon,  at  which  f;  Ophiuchiwill  cross  our  meridian. 
This  we  turn  into  Mean  Time  by  the  aid  of  the 
table  on  pp.  480  uid  481  of  the  Nautical  Almanac, 
so;— 

b.  m.  s«  b«  uu       s. 

9  =s    8    58    31 -5340 

20  =19    567235 

28         »  27*9236 

•27    =  -2693 


9    18    56-45 


ir  meridtsn,  it  wui  enow  ansoiuveiy  eonen 

meantime.    Hating  obtahied  bis  local  mean 

probably  tiie  most  available  vruT  for  the 

yor  to  determine  Ms  longitude  is  by  theaid 


If,  then,  we  set  ther  ehreaometar  to  iodtctts 
9h.  18m.  66'4fis.  at  the  instant  that  97  Ophiudn  is 
on  our  meridian,  it  will  show  absolutely  eoneet 
loealmeant' 
time, 

surveyor  1  „  - 

of  what  are  known  as  Moon  Onlmfaiating  Start; 
lor  whiOh  he  may  eonsult  i>p.  367  to  396  of  the 
Nautical  Ahmanae,  and  the  ezplanatSoa  given  on 
ppw  504  and  605.  He  must  be  particularly  oaNfal, 
however,  to  multiply  tbeSe  observations,  and, 
notably,  to  observe  Itmth  limbs  of  the  Moon.  To 
confine  bis  observations  to  either  Hmb  Bin«ly  is  to 
insure  the  olMerver  being  wildly  out.  Tbe  dis- 
appearance of  Jnpiter^s  let  Satellite  in  Eclipte,  u 
observed  with  a  small  teleeoopei  wlU  give  sn 
approximate  lengitttde  by  oomparison  wi^  the  n» 
dmted  Greenwich  time  in  the iVMfe»c#<^toM»««*  To 
ecpeot  to  obtain  aoeurate  loagitude,  however^  witii 
a  theodolite,  and  nothing  else,  is  akin  to  hopmg  to 
execute  deUoate  ivory^iaiwing  with  an^  Ameiiosa 
axe.  I  don't  quite  know  whs4<*YotuigABpif«nt" 
means  by  a  **  micrometer  attachment  te  telescope 
of  a  theodolite."  If  he  means  an  eyep&eos- 
miewmeter  (albeit  I  have  never  seen  enoh  %  thbg 
attached  to  a  theodolite),  he  might  find  the  distance 
of  an  object  of  known  heh|ht  or  width  by  divifliog 
soeh  height  or  width  by  the  tangent  of  the  angle 
it  subtened  athis eye.  In  thda  w^ ;  A  gum-tree 
exaotly  86ft  high  subtends  an  angle  of  I"  2*  1^, 
howfarisitofrf 

86  log.  1934493 
Log  tan  of  X^Z'^W  8-257913 

4748-6ft.  log.  3  676585,  or  0*8994  mils. 

Any  high-elan  optician  maybe  depended  Bpoa 
to  furnish  exoellent  survevinginstramente. 

•«Oinquanta"  (^tery  46778»  p.  204),  ihasll 
obtain  Mr.  Band  Canron's  exoeUent  and  uisfsl 
work  *' PVtog[raphed  SpectrS;,'*  published  hy 
Spons.  He  will  find  a  zull  oesonption  of  the 
apparatus  emplor^d,  photographically  illustrated* 
in  it.  No  Jntelugible  reply  to  sueb  a  qoetv  as 
46778  could  iM  compressed  into  a  piaragraph  ma 
letter. 


Did  «•  Aqua  FOrtls^*  (query  46819.  n.  206)  et» 
see  an  opera-  or  field-glass  in  hik  UTe?  or  is  he 
ignorant  tbati  tetasoopeiT  with  OoMtfv^taMs  have 


^0  obtain  longitude  accurately  is  a  matter  of' 
thejs^atest  diffioultr,  nor  can  I  pretend  to  furnish 
*' Young  Aspirant^  with  any  method  of  deter- 
mining ft,  save  aj^pfoximat^,  oy  aid  of  the  means 
at  his  disposal.  If  bis  ohronometet  bas  been 
brought  out  from  England,  and  indicates  Green- 
wich ^e*  its  ORor  and  rate  moreover  being 
accurately  Jeuowu,  the  matter  will  be  much  sim- 
nlified*  insemucb  as  he  has  only  to  determine  bis 
local  time  in  the  manner  to  be  immediately 
e0QiIa{med»  and  the  dUferenoe  between  this 
aud  that  shosm  by  his  chronometer  (when  corrected 
for  error  and  rate),  will  give^his  longitude  by  in- 
spection. I  must  suppose,  though^  ttiat  his 
QhrpnQQ)etef  only  sho^  his  (oc(4  ti^e.   Ti^QcdOT 


iMen  used  as  "  spy-glassee  "  since  the  year  1609. 
when  Galileo  invented  this  form  of  instrumeatr 
The  field  of  viev  blMtteS  no  ochttfricted  with  de^ 
concave  eye-£lMBM|  ai  to  render  tbf  emplefmsnt 
Of  a  really  b^h  power  upon  th|s  form  tA  tebsoops 
impraotioable. 

I  can,  I  am  terry  to  s^,  only  ^ve  n^gafitt 
evfdenoe  with  reference  to  the  subject  of  queiy 
46822  (p.  205).  X  know  of  no  6th  magnituae  star 
that  lay  very  near  the  Moon*s  path,  aa  viewed  from 
the  South  or  centre  of  England  om  the  ideht  of 
April  26th ;  but  I  can%Say  quite  definitely  that  it 
was  not  9  Sextantis  which  waa  occulted,  inasmaek 
as  the  Moon  was  at  some  dislaaeato  the  North- 
West  of  that  Star  at  the^houc  ipaQfted  by  ny 

(querist.  ' 
Had  Mr.  Fleminff  (letter  ^13.  p.  2i«;  xuA  ike 
predicticms  with  reference  to  the  inoraase  m  bngkt- 
AeoQ  of  Wella*ii  oomet  a  little  mora  carefuUyi  he 
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would  haTe  noted  that  it  will  not  become  a  day- 
tigbt  object  until  it  has  passed  too  far  to  the  eoath 
to  be  Tisible  in  the  Bntish  Islands  at  all.  In  a  4in. 
achromatic,  last  night  (the  11th),  with  a  power  of 
40,  it  pxeeanted  a  very  interesting  appearance,  the 
nodens  bein^apparently  stellar,  and  the  tail  ex- 
tondhtfinore  than  i°  from  it  in  a  n.p.  direction 
ai  a  bright  beam  of  nebnlons  light,  and  being 
taeetbleat  least  15'  farther  by  averted  vision. 

Aa^'Orderic  Vital"  (letter  20022,  p.  217)  gives 
00  reference  to  the  nomber  or  page  of  the  query  of 
^'Lens,"  I  am  rather  at  a  loss  to  know  what  it  is 
with  regard  to  which  your  very  able  correspondent 
hsi  referred  snch  q^aerist  to  Qie.  Meanwhile,  I  do 
not  know  whether  it  will  be  of  a^y  use  to  **  Lens  *' 
to  uv  here  that  Sir  George  Airy  shows,  in  his 
♦'(Tndttlatory  Theory  of  Optios,"  that  if  #  be  the 
ndin  of  the  apertare  of  a  telescope  in  inches,  the 
eitreme  diameter  of  a  star  diic  in  seconds  to  the 
fifst  black  ring  wOl  be  2  76  divided  by  e.  Some  very 
iatsresting  micrometical  mesenrea,  made  by  that 
eoxnent  double-star  observer,  Mr.  George  Knott, 
IB  the  coarse  of  an  axperimental  investigation  into 
the  accuracy  of  this  theory,  will  be  found  on  pp. 
STsnd  190  of  Vol.  XXVlI.af  the  B.A.S.  Jfonaiy 
yoiicn.  Possibly,  too,  a  paragraph  in  a  letter  of 
my  own  (18314),  on  p.  491  of  Vol.  XXXIL  of  the 
EmiLiSH  MecKAinc,  may  be  of  some  service  to 
•»L»a,"  if  I  rightly  gather  the  tenor  of  his 
question  from  what  *•  Orderic  Vital "  says. 

"Brickwair*  (query  46881,  p.  226)  must  con- 
lolt  some  work  on  systematic  Entomology  for 
minute  details ;  but  I  may  say  here  that  the  filthy 
Blatta  orientalis.  Cockroach  or  Black-beetle, 
baloQffs  to  the  order  of  Orthoptera.  The  most 
immediately  patent  difference  between  this  and 
the  order  ot  Neuroptera  consists  in  the  fact  that 
iathe  latter  the  four  wings,  generally  equal  in 
siss,  are  traversed  in  aU  directions  by  very 
anmeKous.nervnres  (a  dragon-fly's  wing  furnishes 
\fP^  •xampleof  this),  whereas  the  iiervures  of 
^hoiderwingainthe  Oxthoptna  alwaysiadiate 
troBi  a  centra)  point  to  the  oitcumfetenoe.  Theae 
ndiating  folds  and  nervUMs  are  viwUy  absent 
m  the  posterior  wings  «f  th«  Ooleopteca.  which 
siaraally  nted  fdr  flight.  A  coxBory:  azaoiinatton 
ol  the  wmgB  of  the  fihitta  wiU  show  how  naflt 
tfe^are  for  any  such  ptttpoee. 
.  Jzi?*"*^"*  ^^  ^^T  o'  ^*»  appearance  of  qaery 
46870  (p.  ^7)»  in  &he  middle  of  May,  I  oan  of 
oooae  not  examina  a  tegiosi  of  the  sky  whioh 
IS  coi  tha  meudian  between  2  and  3  o*olock 
latheaftamoon:  but  as  there  ia  no  triple  Star 
savwhfxenear  the  poaitian  indioaled  by  Mr.  Tin* 
Jle,  eicept  11  Munoeerolia^  I  can  only  eoneeive 
thsithatis  reaOly  the  one  whioh  ha  has  gothofd 
of,  malgr^  the  aeamint  disorepaney  Ia  iiia  position 
■ogle^  Unleaa  he  either  obssKvedtiM  object  when 
MtuaUy  oo  the  niaridian»  or  hia  taleaeope  is  eqqa- 
tonally  noantedy  he  snay  easily  havia  made  a  mis* 
akainhiaeatimationoltheB*  He  did  not  reekoa 
that  of  O  B  did  he  {taking O  as  theiailial  point)  ^ 
beeaoae  this  would  being  nim  mdelj  into  his  poai- 
twtt  angle  of  306^ 

**Neo"  (qnery  46888,  p.  227)  w^uJd  appear  to 
he  unaware  of  the  fact  that  the  points  at  wniok  the 
^^^paare  in  the  horlaoo  on  the  longest  and 
■Jwtest  days  reapeotively,  vaxjwith  the  latitnde  ot 
wephtoeof  ebaervation.  fhesimpiatrigonomdtiieal 
formula  for  detewnining  them  ia  this :  Sim.  finn's 
^cfitinatiott  x  see.  latitude  m  sin.  of  amplitmde 
(ifflplitude  being  the  distance  of  the  8nn  from  the 
Mit  point  measured  on  the  horizon).  Let  me  illus- 
nte  this  by  an  example.  Whereabouts  does  the 
Son  rise  at  Beaumaris  (lat.  53^  17')  on  the  loogest 

Ws   Declinafion    North  23*   2?  sin.    9.699827 
Utitude  of  Beanmarii  „      63^  IT  seo.  0*223102 


41*  43*  49"  sin.    9'823229 

Therefore,    on  June  !}l8t  the  Sun  will  rise  at 

Beaumaris  at  a  point  4I<'  43'  49'  to  tKe  north  of 

Mtt.   On  the  shortest  day  it  wUl  pretty  evidently 

me  precisely,  as  far  to  the  south  of  east. 

I  am  afraid  that  Hughes,  un  •*  The  Construction 
^iMaps,"  published  by  Longmans,  has  run  out  of 
jont    If  not,  it  is  the  very  book  lor  Mr,  A>  J. 
Wth  (queryl6902,  p.  227.)     .    .     ' 
AVeUowof  theBosnml  Aatvonoddiml  Soeletr. 


WBLUS' OOIUST. 

-^.  J-Ii^r>^r  Journal  for  August  2t,  1874. 
yra  kmdly  permilUa  me  to  desctibe  a  method  lor 
fijwng  a  comet's  orbit  by  prolectioo.  X  have  em- 
W«d  that  process  to  And  an  orbit  for  Wells* 
jwnetfrom  observatirnt  6f  my  owil  with  the  fel- 
wwrngieBult:  time,  June  13, 1882. 

m    48?  20*  0"      - 
«  9U    10  0 
«    3r8    20  0  . 

XiO^^f  :»:  »a8fi&.  . 

These  demente  differ  a^  little 'from  those  that 
htTsbem  published  in  the  Meohasxo,  and  I  give 
^pmitkms  indicated  by  the  above  Orbft  near 
^«oh  I  think  the  comet  will  be.  t.  June  1,  B.A., 


Q 


4h.  12m.,  Beo.  N.,  dO^"  50- ;  Jnae  8,  B.A.  4h.  42m. 
Dec.  N.  36^  35\  The  comet  will  be  nearest  to  the 
earth  on  May  17tlL,  about  85  millions  of  miles 
from  us,  its  cUstanoe  will  then  slowly  increase ;  on 
May  25th,  it  will  be  86  millions  of  mUes ;  on  June 
Ist,  90  millions ;  and  on  June  8Lh,  96  millions 
of  miles  from  us,  while  its  distance  firom  the  sun 
on  those  dates  will  be  61 ;  44 ;  and  22  mUlioDS  of 
miles ;  the  motion  of  the  comet  in  its  orbit  at  the 
same  times  will  be  113,160  miles,  183,400  miles,  and 
193.200 miles  per  hour  respectively;  whfle  on  the 
13th  June,  when  nearest  to  the  sun,  about  U 
millions  of  miles,  its  rate  of  motion  wiU  be  276,000 
milesan  hour.  The  comet  will  not  be  a  very  con- 
spicuous object.  O  mng  to  its  great  distance  from 
us  it  will  appear  small,  and  f^m  the  increasing 
twilight  and  moonlight  and  its  approach  to  the 
horizon  after  sunset,  its  splendour  will  be  much 
diminished. 

I  have  noticed  that  oomets  when  approaching 
the  earth  rapidly  inoresse  and  bri<hteu  much  more 
than  their  nearer  dittanee  would  warrant ;  when 
they  are  nearest,  their  brightness  usually  varies 
very  much,  and  when  the^  are  departing  from  us 
they  fade  away  very  quickly ;  of  course,  this  is 
modified  acoordmg  as  the  comet  is  approaching  to, 
or  departinff  f rom  the  sun:  I  should  be  glad  if 
some  one  could  say  what  theories  (if  any)  have 
been  formed  to  account  for  this  phenomenon. 
Also,  I  should  be  glad  to  know  upon  what  data 
the  predicted  brightness  of  the  present  comet  has 
been  estimated.  An  answer  to  the  above  from 
some  correspondent  will  greately  oblige. 

J.  Lane. 

20,  Wyvis-street,  Bromley -by-Bow,  May  18th. 

[20037.]— Oar  Saturday,  the  I3th  May,  I  had  a 
fine  view  of  the  new  comet  (Wells*),  with  121in. 
mirror,  and  power  about  130.  With  this  i^erture 
it  presented  a  bright  and  conspicuous  object,  at 
once  attractiog  the  eye  in  sweeping  for  IL 

The  tan  was  much  better  defined  than  hitherto, 
not  requiring  indirect  vision  to  show  its  spreading 
outlines.  In.  the  immediate  vicinity  of  a  corona  of 
small  stars,  it  was  quite  interesting  to  observe  how 
rapidly  the  comet  advanced,  chaoging  its  relative 
position  with  the  stars  manifestly  and  quickly. 
As  some  of  the  readers  of  the  English  Mscaiirio 
may  desire  to  see  how  this  object  will  appear 
by-and-by  to  the  naked  eye,  I  furnish  a  dramng, 


made  at  the  telescope  about  10.30  p.m.  At  that 
time,  a  faint  star  was  visible  shining  through  the 
tail,  shovring  its  extreme  thinness.  A  fine  orange 
star,  with  a  companion  in  the  N.  preceding  field, 
completed  a  Yiew  of  no  ordlnsry  beauty,  and 
which  my  diagram  attempts  to  represent. 
Droylsden  Rectory.  8.  KCiUs. 

[20038.]- Iv  your  last  week's  iasne,  yo«  kindly 
reported  mf  obaervaiions  of  Wells'  oomet  up  to 
Blay  6th.  fiiace  then  I  have  aean  it  throe  different 
timea->via.,  May  8lh,  lOtb,  and  13th;  each  time 
betwaan  10.30  and  midnight.  On  the  IQth  it  was 
esadtly  hatow  Gsmma  Oephei,  and  on  the  13th  it 
had  entered  Gaasiopeia.  (>n  that  night  the  nucleus, 
atttrs  23  and  21  Caaaiopeia,  were  in  a  straight  line, 
each  being  eqaidistant  from  the  other.  The  tail 
exteudecl  beyond  these  two  stars  and  embraiced 
them ;  the  stars  shining  bri|^tly  throujgh. 

The  night  was  very  fine,  and  the  view  as  good 
as  any  I  have  hitherto  had.  It  is  keeping  close  to 
the  pdth  indicated  by  Mr.  Hfitkd.  It  doea  not 
appear  to  me  to  be  bnghtening  much,  and  I  doubt 
whe^er  it  Will  eve^  become  a  conspicuous  object, 
as  it  is  travelling  fast  into  a  light  region.  Knowing 
where  to  look  for  it  on  the  mght  of  the  18  th,  by 
the  aid  of  the  two^tars  above  noted  I  could  juat 
pick  it  up  'by  the  naked  eye,  and  this  was  fully  as 
much  as  a  friend  and  I  could  do.  This  was  aiFter 
seeing  it  throagh  my  telescope,  and  thereby  ascer- 
taining its  exact  posK  ion.  L.  T.  Flemiiiff. 

Berwick- on-T weed,  May  16. 


WBNHAK^S  NBW  UOBOSOOPH. 

[20039.1—1  BHOiTLD  not  have  notioed  letter  20021 
aa  it  is  written  by  an  anonymous  writer,  had  he 
not  insinuated  that  I  pirated  the  idea,  or  dsrived 
my  '' inspiration'* ! !  from  Dr.  Edmunds.  This  I 
totally  deny.  I  had  not  even  read  his  remarks, 
published  in  the  Journal  of  the  Royal  Microscopi- 
cal Society. 

On  the  first  appearance  of  the  "Wale  "  micro-  * 
soope,  I  made  some  diagrams  with  the  arc  struck 
ftrom  the  object  -point  as  a  centre ;  the  result  was 
unastisfaotorv,  as  no  substantial  room  oould  be 
obtained  on  the  limb  for  damping  the  are  up  to 
90^,  or  from  the  required  horisontal  to  the  vertical 
fkosition.  tniere  can  be  but  little  claim  to  inven- 
tion in  this  idea,  as  it  might  readily  occur  to  any- 
one looking  at  the  illustration  of  the  *'  Wa^e  '* 
microscope  then  published. 

A  description  with  figures  had  been  sent  to  me  of 
an  equatorial tilBfleope,  deaigiied  iathe  year  1868, 
and  published  in  CarVi  Meptrtorium  fur  Exp$ri' 
twntal'Pl^ifaHi,  in  whioh  all  the  motiona  wen  de- 
rived from  the  eyaasa oentre,  so  that  the  observer 
need  not  move  in  the  least  from  his  position  in 
viewing  every  portion  of  the  heavens.  Xhis  gave 
me .  the  idea  of  a  microscope  in  which  all  the 
motiona  would  be  round  the  objeet*peint  as  a 
centre. 

As  the  writer  of  letter  20021  had  no  access  to  the 
workshop  of  Messrs.  Boss,  it  is  absurd  for  him  to 
assert  that  the  microscope  proved  a  rickety  and 
unmanageable  contrivance,  when  the  fact  is»  tiiat 
it  has  the  firmest  standing,  and  is  more  free  from 
tremor,  than  any  microscope  of  the  class  that  has 
preceded  it,  as  the  centre  of  gravis  is  unusually 
low,  and  if  it  appeared  some  months  later  than  the 
instrument  of  Messrs.  Watson,  it  ia  because  this  . 
was  a  business  arrangement ;  there  is  no  antagonism  > 
between  the  firms. 

The  design  was  a  mere  matter  eoming  within  the 
soope  of  my  duties,  and  having  been  patented,  iB, 
therefore,  not  honorary.  I  have  already  experi- 
enced sufficient  ill-will  this  way,  from  persons  who 
have  elaimed  as  noveUiaa  ideas  publiahed  by  myaalf 
many  years  before. 

Dr.  Edmunds  has  described  nothing  new  or 
practicable ;  the  mere  suggestion  that  he  made  has 
not  even  been  illustrated  by  him,  and  I  understand 
that  he  failed  in  the  attempt  to  get  together  a 
mieroseope  ef  the  ^  Wale"  fartt,  with  tha  mo 
strudt  from  the  object-point,  and  the  instrument  haa 
never  seen  the  light.  7.  K.  Wenham. 

[20040.1->Ou&  attention  having  been  called  to 
the  letter  of  **  Another  P.B.M.S."  in  your  current 
isiue.  It  is  not  our  intention  to  enter  into  a  eon- 
troversy  wifii  the  writer  as  to  the  origin  or  oon- 
str^otion  of  the  above  microscope,  prefeniag  to 
leave  your  readers  to  form  their  own  estimate  of 
his  remarks,  which  appear  to  us  to  savour  more  of 
malignity  than  fair  criticism. 

Boas  and  06.,  Optioiaiia. 

112,  New  Bond-street,  London,  W.,  May  16. 

WBNHAK'S    AMD    WATBOITB  XIOBO- 
800PE  8TAKD8. 

[20041.]— Tn  the  current  number  of  your  valu- 


able paper  I  see  a  letter  (20021)  by 
F.B.M.S.,"  in  which  he  does  Mr. 
thei        


Another 

,     _  enham  and 

inventor  of  the  microscope  known  as  "  Wat- 
son's," the  honour  of  pointug  out  that  the  origin 
of  (heir  instruments  is  due  to  certain  words  spoken 
by  Dr.  Edmunds  at  a  meeting^  of  the  Boyal 
Microscopical  Society  on  the  evenmg  of  November 
10, 1880. 

Permit  me.  Sir,  to  give  to  thi3  statemttit  an 
unqualified  deniaL  I  Imow  it  to  be  untrue  in  both 
cases,  but  will  leave  Mr.  Wenh&m  to  meet'  the 
statement  touching  himself  (should  he  tldnk  it 
worth  while)  in  his  own  way. 

But,  as  tiie  inventor  of  the  stand  known  aa 
'*  Watson's,"  I  beg  to  state  that  its  origin  was  not 
in  the  remotest  degree  connected  with  anvthing 
that  Dr.  Edmunds  ever  said,  wrote,  or  thought.  It 
was  devised— as  is  well  known  to  many — long 
before  the  words  quoted  by  your  oorrespondent 
were  uttered,  and  primarily  for  a  purpose  in  the 
perfecting  of  microscopic  vision,  wnich^  to  judge 
from  his  fetter,  he  has  as  ypt  failed  to  grasp. 

John  IflC.  iCoM. 

l9,Eldon-pUoe,  Patricrdft,  May  12. 

A  TADFOtiB  flfZOjiav  '  .^ 
[2WM2.]^"Votvox'*  (aee  lettsr  80020)  would 
find  it  easier  to  oonstruot  a  special  sttde  for  hia  tad- 
pole than  to  use  the  method  he  advises.  Hie  melhed 
prevents  the  use  of  Ik  Ugher  power  than  the  )in., 
andntfve&r  insurea  the  tail  l^inff  flat  firotaendto 
end.  The  use  of  ohPorofton,  too,  retards  the  eiren- 
Ution.  I  sehd  the  description,  with  a  drawins,  of 
a  slide,  easily  constructed,  that  enables  the  mtoro- 
seopist  to  view  with  aa  elghlh  of  aa'indh  glass  the 
dreulatioil  ia  any  part  ^^ a  tinl^ole'i  tail';  aadtkat 
Without  injuring  the  (bj«€t.  Two  ^ieoeaof  vul- 
cenite  ring  are  fastened  to  an  ordinarv  8  by  1  giaaa 
slide,  so  at  to  form  a  small  oval  cell,  just  large 


3t8 


JSmUBBSM  mOHAXniO  MTD  W0B£D  of  MUUMHKt  fto.  BM. 


MatIMIW. 


eBoadb  to  adtttft  the  body  of  tfke^taApolA.  The  call 
aftOBt  nftvo  ft  fMe  opcaing^  90  ai  to  aUow  the  teil  to 
uroj6etoatolit,MkdliealoDgtbeBlide.  CUmo  to 
the  opviiiig  Qt  the  oeU  ea  ordliiMy  ■qvAve  ^n 
cOTVglaM  is  oemtnted  on  the  ilide  by  maftiui  of 


^g*r^l 


Canada  baliaai,  for  the  pmoM  of  rairingthe  taU 
toiti  pfoper  leTtl  with  ^  bodr.  On  eaoh  aide  ef 
this  mmt  be  oemented  two  Ritail  oblong  pieces  of 
tBfai  glaas  (nsade  by  diTidingotteof  the  little  sqiiare 
ooren in  half):  these  win  then  fo» a  Jdnd  of  oeU 
for  the  tail  to  lie  in.  Take  a  tadpole  out  of  the 
water  with  a  dipplng-tnbew  and  pUoa  the  body  in 
the  oral  Tnloantte  cell,  when  it  will  be  seoerehr 


bdoag 


thenprojeot  tilamg  the  sude^  and  mi^  be  held  there 
by  a  square  oorer  glass  being  plaoed  over  it. 
iLDOthsr  small  sqnaze  being  nJaeea  oyer  the  body, 
it  win  be  found  lilat  the  li^le  is  quite  oOmforl- 
able^  and  can  readify  be  exaramed  with  fa^ 
powers  by  tiie  hour,  without  a  dianoe  of  his  noT* 
ing.  ItiswelltomidEettMsewiththeoellBof  two 
or  thr«B  different  sixes,  to  fit  tadpoles  of  difPerentt 
stages  of  their  growth.  It  is  nedesaary  that  the 
ceusfaould  be  only  a  trifle  larger  than  the  body  of 
thetadpde,  so  that  ifcis  impoeiuble  for  hhn  to  get 
his  tall  oudisd  round  the  body,  tiiere  not  being  room 
for  it  9  hence  it  must  be  outside. 

AUL  W.  fltokee. 
Fadfington  Vestryi  W. 


ASVBOHOKZOAX.  —  BXiBOTBIO    ZdttHT- 
TSa     SANaSBS  —  BTBIVa     YIMBfA* 

Tioars. 

[20043.3— Xor  haying  any  of  fheworkc  mentioned 
h9  •*Aaealon"  in  letter  19992,  I  cannot  compare 
ms  diagrams  irith  theirs ;  but  yery  likely  they  show 
either  the  formation  of  an  image  or  how  achro- 
matism is  maintained,  so  he  cannot  expect  them  to 
appear  so  "  simple  "  as  his,  which  show  nothing. 
If  Mr.  Johnson  had  said  that  the  current  from 
Edison's  dynamo  could  not  pass  through  his  body, 
he  would  haye  been  ne&rer  the  truth.  I  should 
think  I  had  to  stato  six  times  in  as  many  dayB  after 
the  statement  appeared  that  it  was  all  humbug, 
and  if  "  Sigma  "^  had  not  sayed  me  the  trouble  I 
should  haye  critidifled  it  it  **ours,''  so  G.  A. 
Hoore's  letter  Is  otily  a  waste  of  space. 

**  Fiddler  "  alio  nils  nearly  a  column  in  order  to 
extract  information  whioh  a  query  of  two  lines 
would  haye  brought  forward,  and  in  going  *'out 
of  the  beaten  track  "  to  attempt  an  expluiation  of 
s  well  understood  fact,  he  gme  a  rough  laitAtLoa 
of  an  exp.  I  saw  worhed  test  Jidy  by  Professor 
Oothriei  whe  proyed  experimentally  that  when  a 
atring  is  fixed  at  one  end  to  a  yibrating  fork  (the 
other  end  being  carried  oyer  a  pulley  and  weighted) 
the  number  of  Segments  is;  within  certain  limits, 
inyeraely  proportional  to  the  sq.  rt.  of  the  stretch- 
ing weight.  Stick  a  shilling  on  one  prong  of  a 
small  tuniqg- fork,  and  see  now  long  ityibrates, 
and  then  don't  wonder  that  your  hair-pin  will  not 
yibrato  and  carry  a  greenhouse  shelf,  or  at  any 
rato  its  own  weight  on  one  leg.  The  yibration  of 
the  thread  is  produced  by  the  ^bration  of  the  hahr- 
pia,  and  not  by  its  sound,  which  is  meiely  a  sensa- 
tion produced  by  its  ytbntlons.  The  G  string 
reeponds  to  the  yibxvtions  of  the  soundboard  when 
produced  by  the  upper  G,  and  as  the  length  of  a 
atring  is  Inyersely  a^fhe  number  of  its  yibrations  if 
6  yibratesin  unison  with  its  upper  octaye,  It  can 
only  do  so  When  it  Is  diyided  into  two  equal  parts 
by  anode  at  its  centre. 

The  produotlnn  of  oyertones  ia  not  oansed  by 
we^htp  but  by  bowing  the  string  near  one  end  (t3ie 
bridge).  If  weight  did  produce  oyertones  you  would 
require  a  strong  <*  third  finger  "  in  order  by  stop- 


ping the  D  to  pat  four  times  the  tension  on  the  G 
thai.the  latter  obtained  in  turning  l>ypog* 


TO  Ka.  BB  A8RBAB,  ««OBI>BBIO  VITAI. ," 
A1II>  «<PBia2CATI«inB." 

120044.1--I  TKsjma  my  thanks  to  Kr.  Brashear 
for  his  fun  reply  about  the  colours  of  the  first  and 
leoood  oraer.  I  shall  haye  occasion  to  use  the  in- 
formation when  I  come  to  tiie  working  of  fiats, 
which  I  am  afraid  will  be  some  time  yet,  for  no 
one  knows  how  much  time  is  taken  up  in  trying 
an  the  experiments  necessary  to  the  satiaft&ctory 
elucidation  of  all  the  laws  that  goyem  tilie  yartous 
processes  inyolyed. 

I  am  glad  ♦•Orderic  Vital"  (19968.  p.  172), 
thinks  the  rule  I  use  the  correct  one ;  It  is  perhaps 
a  difficult  znatter  to  demonstrate  it  maUiematicaHy. 


The  wiy  I  deeded  which  nde  to  adept  was  siiiply, 
judging  front  the  dfseusslen  thsrfe  mm  earried  on  in 
our  oelttmns  aometinie  ago,  although  not  a  sefil- 
dent  mathemstioisni  to  prore  it  for  lujftidf,  I 
ju^tod  firom  the  argnnienie  for  this  rule  snd  for 
Dr.  Dfraper's.  that  I>r.  D.  wae  mistaken,  and  it 
appeen  my  Judgment  aa  to  Where  the  truth  lay 
wastxsrreet.  Can  any  one  pit>ye  tiie  rule  to  be 
wrong  P  Some,  I  knowj  thuk  it  is ;  but  they  will 
hat^to  ex^ain  how  it  is  that  when  a  speeulum 
is  worised  to  this  rule  the  outside,  intermediate, 
8aBdMKl»nysfaay«aUtlMfrlnci  a*  ana  potet  f or 
parallel  rays ;  this  fact  oonflnned  me  in  the  adop- 
tion of  the  rule,    I  should  like  to  know  whether 


Umra 


Itagfsr  ele«i  trtm  MM 


^ameter.  It  may  be  only  an  approximatton  to  the 
truth  for  the  latter  speculum,  and  considerably  out 
for  the  former ;  HAb  is  important  to  know  u  we 
wish  to  make  short  Oassegrain  or  Gregorian  tde- 
scopes.  <*  Orderio  Vital  '*  soggeeta  that  those  who 
haye  a  Oalyer  or  a  With  speculum  should  test 
theirs  by  this  rule,  and  see  if  th^y  answer  to  It 
Kow,  many  who  woidd  like  to  help  to  settle  this 
quesnon  and  haye  a  Oalyer  or  a  w  ith  speeulum 
may  not  haye  the  necessary  apparatus  to  prove  it, 
much  aa  they  may  desire  to  uow  if  their  speoula 
are  according  to  it.  I,  therefore,  offer  to  any  sudh 
that  if  they  will  trust  me  with  their  Gahrer  or 
With  speculum,  and  will  send  it  to  me,  I  will  test 
It  for  them,  and  this  will,  as  **  O.  V."  suggests,  be 
a  yery  practtoat  way  of  helping  to  s^ltte  th« 
matter ;  out  surely  it  may  be  settled  by  mathema- 
tical proofs,  and  I  hope  that  now  the  questiati  is  on 
the  anyfl,  all  who  can  help,  either  practically  or 
theoretically,  will  strike  the  iron  while  it  is  not, 
and  besides,  not  allow  the  correspondence  to 
degenerate  into  a  mere  assertion  of  opinion,  and 
mere  lengthy  letters ;  let  us  all  unite  to  settle  the 
matter  oooe  for  all ;  whateyer  preyious  opinions 
we  may  have  to  giye  up,  truth  Is  certainly  worth 
confirmiog  to  those  who  haye  it,  and  far  more 
wortl^  of  the  spaoe  that  error  now  occupies  in 
the  minds  of  those  who  haye  perhaps  long 
cherished  it  than  that  (r:or  As  to  the  use 
of  the  eyepiece  in  testing  at  the  centre  of  cur- 
yature,  I  haye  discarded  it  for  some  time.  I  did 
not  find  it  so  conyeuient,  nor  so  delicate  In  my 
hands.  One  great  objection  to  its  use  is  the  great 
care  necessary  to  get  the  axis  of  the  eyepiece  in  an 
exact  line  witn  the  axis  of  the  cone  of  rays,  but  if 
any  wish  to  try  the  use  of  the  eyepiece,  J[  shall  be 
happy  to  describe  how  I  did  tt  I  think  it  is  not 
the  beat  way,  hoetbasawtetHUc  it  la  may  like  to 
tryitfortheaMlyei. 

lamalsmvi^  to  §99  a  letter  ftom  "Pris- 
matiqusi^  »ls  bound  to  be  bstatal  ofnmotical 
informatton.  I fidly adortt the teee of aMhe says 
in  hisleMsr  (19969,  p.  im.  dbeut  gnxyHag,  &c.; 
rea,  t  adnrtt  >tf  truth,  and  hepe  te  gi^  papar  a 
!air  UM;  paihaps  if  I  had  aa  mndh  jncaolical 
knowMoe  ef  the  polishiog  with  paper  as  I  ^ave  of 
the  pdiiEbgwMi  pitch,  I  might  bealtete  teoeai. 
mend  Itia  piaJsisauu  to  pitoh.  I  aa  eawaf  CUs : 
we  aasaBsaaAniyileged  in  haying  one  ia  the 
tradd  (loaaallea  wfcefter  there  is  sasiMisr  ia  aU 
England)  wto  ee  tharaai^  wtt  tieow  off  the 
tradeiisuiu,  Xe«MWt  bawteeelovMhis  art 
astobeahim  lis aaaa  gaia^  eadU  tfaaaeoaie  for- 
ward to  oarUp :  UJshjttais  a«a  lihaa  gaed  gold- 
mine, to  b»osaafn1!y  praasiiad  aad  looked  oyer  by 
those  who  know 6sa  westfa  «ff  tail  aatd. 

M:  A.  Waaaell. 

Addenbrook  Villa^  Loye^lone,  Stourbridge. 

aBINBIKa    ANB     POLiaHIHa    OZ<AS8 
BPBOXniA. 

C20015.]— A  yssT  simply  constructed  aim;>aratus 
can  be  made  to  melt  and  strain  the  piton  at  the 
same  time,  if  an  oyen  is  used.  An  earthen  pipldn, 
glased  inside,  with  a  capacity  of  at  least  Ihree 
imee  that  required  for  the  pitch ;  |a  wooden  trod 
DUff  enouj^  to  project  oyer  the  eides  a  few  inches, 
and  a  square  of  mu«Iio,  are  the  tools  required.  The 
pitch  procured  at  the  chemlit's  ehop  in  the  boxe  is 
the  best ;  the  lid  of  the  box  only  need  be  taken  off, 
the  box  then,  bottom  up,  placed  in  the  centre  of 
the  muslin,  the  comers  of  the  musKn  gaUiered  up 
and  tied  round  with  a  string,  dumpling  fashion, 
the  ends  of  the  string  tied  to  the  wooclen  rod.  Now 
suspend  the  muslin  bag  at  a  short  distence  from 
bottom  of  the  pipkin,  and  place  in  the  oyen.  Care 
must  be  taken  not  to  haye  the  oyen  hot  enough  to 
scorch  the  muslSn,  or  it  will  be  weakened,  and  the 
pitch  break  through.  Straiuing  and  melting  is 
thus  done  At  once.  When  all  is  run  out,  haye 
ready  a  paQ  of  cold  water,  and  lift  out  the  bag 
and  drop  bag  and  contents  into  the  water  ;  a  lot 
of  trouble  is  ayoided  by  this  plan.  It  usually 
takes  four  houta  of  simmeriiig  to  dziye  off  the  ou 
ofpitoh  sufficiently,  yery  frequently  much  longer. 
When  the  pitoh  has  simmered  fournours,  it  is  well 
to  test  it  roughly.  With  a  clean  stick  drop  a 
small  quantity  on  a  face-plate  or  other  cold 
smooth  surface ;  let  cool ;  if.  when  cool,  it  sticks 
quickly  to  the  finger  pressed  upon  it,  it  requires 
more  boiling.    It  should  take  the  impress  of  tiie 


havehbea  ma^lnteatoai  phaaadspM 
ftarteaCfag  by  alowtega  nsril  w«i|^ 


ridai  and 

l9f  aanlean  ftarteaCfag  fy  aiowtegsTsmril  wttl^ 
to  rest  on  a  mass  for  a  gfi^en  time,  nelalsltt. 
LassAlUsidasoyoMigtl  staadl^oa  ill'edge;b«t 
ae«ie  apecalam  waa  a  mstaMie  oae,  his  tsst  of 
^'thneuapresskms  of  the  milled  edge  ef  Ihacoia 
fn  one biinuto*'  would pre^  thepiieh  toosoftfei 
ifiaisapeenla*  Oiie  imprsasion  ia  one  BteitSi  ifike 


speenla iiup wards,  and  two  if  tbe  polttbw  of  Ugbt 
weedis  med  upwards,  would  be  asarer^ttaft 
forthifteat. 

Amoment^i  coasidetatSen  wfD  eatitfy  aojroae  fitm 
thelaat  lii  not  a^eoBMnoit  workshop  teat  eyen  new; 
aaa  ioyereigtt'is  net  alwaya  ready  at  the  wesk- 
man's  hand  :  the  rule'  of  thumfb  is  taasli  Hie 
liMial  rtdefbrihe  thun%-natt  is  the  weAmaa'i 
tarifagtool,  aad  Iflnd  ft  diffioalt  to  deserlha  «• 
appUbatioa*    The  amatoixr j  however,  em  gtasMDy 

Is 
tba 

fiietexaminatiott  of 'the  eurCace^  after  asiagtkt 
pitcUptfrimi  theearftitie  piesenta  a  blue  stafand 
appeafauee  (likethe  eurfaee  of  taivy  water),  lie 
pittt  iatooaeft^and  most  bewoaped  off,  and  fyeO, 
harder  pfleh  tried.  The  oMthod  dessvibed  tw  Mr. 
BraihearseaeM  aireiygaod  |Aaa  when  thaifesto 
of  poUAer  is  used;  bat  for  the  wDodea-baehsd 
peUfter  it  is  belter  to^roll  the  pitdh  into  rods,  and 
knr  them  along  the  edgea  of  the  lattis.  U  the 
pRCh  is  of  dough-like  oonsEsteney,  aad  i^tMOf 
managed,  this  is  not  a  difficult  job.  There  need 
be  no  great  thickneas  of  pileh,  aay,  iin.  at  wxht 
By  moulding  quickly,  the  f  aees  ef  tae  ridges  01^ 
need  warming.  Then,  by  tiA  use  of  tlie  **  marra^ 
to<yi  aad  tissue  paper,  as  deeotihed,  the  transysMe 
grooyer  only  need  cutting  in  t  the  kngitnttaal  a^ 
ahraady  formed,  aad  need  trimmiDg  alttagthe 
edgea  to  somethiflg  like  uniformity.  ^^ 

BLBOTBO-lCAaNBTIO  VOTOB. 

[20046.]-*Mb.  Huxlst,  in  lettsr  19997,  has  net 
giren  any  faotora  lor  the  detamrinaitton  aa  te 
whetiier  ornotitia  pesslhU  to  wse  tlie  alteaatioa 
of  stato  iamagnetiBfaig  aad  ^lemagnetisiag  sod  tiren 
foe  motlye  power,  aad  usttH  are  known,  lBt«  tie 
'  of  ooatractiOB,  and  2nd.  ^e  eleatile  f  case 
y  to  produce  it,  apeeolaiiaaa  on  reaoltS' 
must  be  yery  wild  indeed.  Mr.  Hualay  aasaaisa 
the  force  is  enasmona,  whereaa  the  Toobahilityia 
the  force  is  yeiy  miaate.  ia  ffeMt,  just  eafil^iant  to 
oyaseoMethe  motleii  of  Aeparttoleaof  iron,  it 
ia  also  probaUa  the  elaelioityofiraa  iroukleam^ 
pifltoly  baBe  any  atteaipt  to  easploy  the  altesatioai 
delate  aa  asnetor  in  themanneranggasted  bf  Mr.* 
Hasdey,  aad  if  the  inm  be  aaderany  atnas^  tfaa 


elaolito  fbsee  would  probably  kaw  to  be-i 
to  the  axtsail  of  that  streas,  00  aa  to  < 


oraaooBMit 
There  is,  howevea,  one  method  that  iai|Aitbeam* 
ployed  to  produoe  motton,  which  ia  aa  f  oUoaw  :— 

it  ia^fMentif  a  syatom  of  long  eleatro'-inagBSts 
be  balanoed  round  aa  axis,  and  eaoh  mega  St  be 
eoatraotad  wiien  itentsra  one  half  phaae.  aad  re* 
maiaeouatil  itenergaa  into theoiher lisif  jihaM, 
the  oentae  of  orayibr  would  beaMsaad,  airt  laCa* 
tioB  Would  follow.  Igain,  it  ia  not  difiatdt  to 
magntfy  thia  result  Iw  making  eaeh  eleetH>*maiart 
easvyapieoe  of  thin  lead  ahapedae  aa  talorsstlM 
wsimauf  of  aeylinder  at  tfaefrae  ead«  aad  tkaa  cae 
mwht  eyen  hare  afewpoonda*  weight  of  thia  had 
ftdWtkroagh  aapaoeeqoal  totkediamater  ofthe 
cylinder  in  a  continuous  stream,  and  that  from  a 
yeiT  aaiall  electrie  oaiient.  A*  C.  Fontoa. 

Viewfleld,  Parkatone,  Dorset,  May  8. 


K0TB8    OK    XnrVAKO-KAOHINBS.— It* 

{Continued  from  p.  176.) 

[30047.]— 16<  IP  B  ia  the  lesistaaeu  <if  the  field, 
magnate  in  an  ordinary  dynamo-maahina,  aad  Bt 
the  resistance  of  the  armature,  then  that  ratio  of 
work  to  waste  may  be  a  maximum.  B)  should  be 
somewhat  greater  than  R  +  Bi  /  2.  The  exact 
yalue  depends  upon  the  susoaptibUi^  of  tkeison 
in  the  machine;  the  forms,  magnitadeiL  aad 
relatiye  positions  of  the  wires,  &e., — quantitlBe  not 
deriyed  Uieoretically. 

16.  In  the  shunt  dynamo,  if  B  be  the  resUtanoe 
connecting  the  terminals  of  the  machine,  it  is  best 
to  haye,  approximately.  B  =  VB  x  itj. 

17.  Since  the  E.M.r.  created  in  e  doaed  coQ  ia 
proportional  to  the  rapidity  with  which  liaei  of 
force  cutting  the  coil  are  added  or  subtracted,  St 
follows  thaTno  B.MF.  can  be  induced  inacoQ 
moying  pmraUel  to  itself  in  a  uniform  field.  I|^ 
howeyer,  the  coil  be  caused  to  rotate  about  an  axis 
passing  diametrically  through  it,  and  Ijiog  per- 
pendicularly to  the  direction  of  the  liaea  of  foroa 
(as  in  the  Siemens  continaous  ouzrsat  machine),  a 
current  wiU  be  aenerated  in  the  coil.  Hie  eunrsat 
will  be  reyerseowhen  ike  greatest  nnmber  of  Uaei 
of  force  cut  the  coil,  ana  will  reach  a  maTimnm 
when  no  lines  of  force  cut  the  ooO. 

18.  In  a  magneto-electtio  machine>  the  JBJtT. 


KA:3r  19,  laas. 
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if  mplj  pfopoilional  to  ^e  numlin  of  torni  of 
tbe  tnnatiire  per  minute,  and  C  x  a  is  a  ooostvit 
for  aaj  given  spaed,  of  tl^e  anniitaie ;  bsoee,  for  a 
giTsn  remalance^  $h»  eucrent  is  proportional  to  tbe 
speed; 

19.  In  the  dyni^mo  maohine,  the  }SI.2lC«F.,  or 
C  X  A,  for  ai^  fixed  speed,  is  Tariable,  depen^Ung 
on  the  mMnitQde  of  B.  If  B  be  too  great,  the 
dynsmo  wiu  not  magnetise  itself.  In  the  ordinaij 
d^amo,  where  the  field-xnagnets  are  in  oircoit 
wmt  the  lamp^  the  cnnent^  when  an  eztni  resist- 
snos  is  mtroanced,  is  diminished,  for  two  reasons 
—(I)  Because,  with  a  given  field,  if  B  inoreases,  0 
disBinisbee ;  (^  beeanse,  bj  reason  of  C  diadniah- 
iag,.the  majniBtie  field  is  weakened,  whi(di  further 
diminishes  C.  In  the  shunt  djrnamo,  where  the 
fisM  msfpnets  are  wound  as  a  high  resistance  shunt 
to  the  Butin  circuit,  jm  addiUonal  lesietance  in  the 
even  oircmt  causes  a  stronger  current  te  £ow 
tiiroagh  the  field  magnets ;  hence,,  the  magnetic 
field  la  made  stronger,  and  this  compensates  for 
the  additional  resistance  in  the  main  circuit,  in  such 
a  waj  ae^  make  the  onrxent  practically  eonstani 
under  considerable  variations  ol  B.  Experiments 
haTebeaAmacUitodetonnimithe  aonsta«eQ^of  the 
ciunQt  gei»eiated  by  tl%e  shunt-dynamo  %$  oom- 
psred  with  that  senecated  by  theordinary  dynamo, 
with  these  reaulte  ;^The  epeed  was  in  each  ca^ 
co&alant,  and  the  current  Taxied  from  40  to  30 
amperes  in  the  shunt- c^yjiamo,  (^  reaistanca  was  in- 
crswed  from  1  to  2  ohms  in  U^e  external  circuit; 
while  in  the  ordinary  dynamo  the  same  variation 
<a  resistance  caused  the  current  to  vacy  from  00  to 
25  amperes. 

20.  The  shunt-dynamo,  with  20  |^  cent,  to  25 
per  cent,  variation  of  resistance,  gives  a  pretty 
constant  current  Bat  the  U^t  that  the  current 
^anot  be  r^ulated  to  any  ffreat  extent  by  vavying 
j^  renders  it  inconvenient  for  many  purposes.  One 
2  the  reasons  why  oast  iron  has  been  adopted  for 
the  field  magnets  in  later  dynamos  is  to  obtain,  to 
aome  extent,  the  steadiness  of  the  shunt- dynamo, 
CTcn  at  the  expense  of  current.  Cast  iron,  although 
laeapable  of  beine  magnetised  to  the  same  extent  as 
^'Jtt^ht  iron,  is  less  liable  to  become  demagnetised, 
sad  the  magnetlo  field  is  consequently  less  liable 
*o JMJ  with  every  slight  variation  of  B. 

21.  With  a  uuform  fiakl,  as  in  a  magneto- 
mscbiae,  the  E.M.F.  is  proportional  to  the  revolu- 
tions per  min.  of  the  armature ;  henoe,  if  the  our- 
fsnt  ctrealating  round  the  field  magnets  be  kept 
constant  in  a  dynamo,  the  E.M.F.  wiU  increase 
oueetly  aa  the  number  of  revolutions.  Let  r  be 
the  internal  resistance  of  a  dynamo,  B  the  ex« 
teraal  resistanoe,  and  N  the  number  of  reyolutions 
per  min.  of  the  armature.  Since  K  is  proportioiial 
to  (B  4-  r),  BO  long  as  O  remains  constant  itf oUows 
that  if  a  new  reoietooce  r»  (A  +  r)  be  added  tothe 
icflstance  B«eo  as  to  doable  the  total  resistance, 
the  need  of ,  the  maehiaes  can  be  doubled  without 
any  danger  of  overheatmg,  the  cunrant  being  the 
ttme  as  beteie,  but  the  extsmal  to  ioAeniAl  work 
Ming  now  in  the  pflropoctioa  of  (2  B  +  «*)  to  r, 
uistead  ef  B  to  r.  The  m^tftVii^^if^i  friotton  is 
obviously  dovUed  also,  it  auy  baa  littla  men  than 
doubled. 

22.  I^  a  dyiiamo  where  the  magnetie  field  is 
oaaitenft,  the  JLH.F.  is  proper timaite  the  number 
of  opus  eonnaiited  in  seiiM.  Suppose  we  have  a 
machine  on  the  armature  of  which  there  are  bweive 
y*'  TiMsaeollsmi^  be  eonneetedupin8ef<eial 
noFa  if.ff.^  the  twelve  in  series,  in  six  pairs,  and 
the  pain  in  paiaUel  eireuit,  &o.),  but  if  the  sesiat- 
esce  of  each  coil  ia  the  aame  the  E.M.F.  is  propor- 
UmaX  to  the  square  root  of  the  total  leaistaaoe  of 
the  armature  iiom  brash  to  brush. 

23.  The  work  done  by  theourrent  is  pooportional 
to  the .  square  of  the  curzent  multiplied  by  the 
nustance.  LetH.?.  =  the  work  in  horee-power, 
wja,  if  B  =s  resistance  between  any  two  points 
betweaa  whiph  it  is  desiied  to,  measuie  the  energy 
^pended,  C  =  current  in  amperes,  and  E  = 
fi.M-F.  in  volts  between  those  points  H.P.  =  0  x 
fi  X  -0013409  *=:  0«  X  B  X  -0013400.  B. 

^  Ekrata.— On  p.  176,  for  does  not  increase  in  note 
^  read  inereaeet^  and  for  Imt  in  the  following  line 
wad  «»»</, 


-  -^'1  —I  HAVB  been  waiting  for  several  weeks 
to  hwpee  of  seeing  an  answer  to  *'  Fritz  "  (letter 
W7o8,  p.  591,  lasc  Vol.),  as  I  am  in  the  sam^  pre- 
wAment,  With  regard  to  dynamo  machines,  I 
have  made  a  machine  of  the  same  type  as  his ;  but 
uistead  of  being  so  smiill  as  *'  Fritz*s,''  it  has  an 
Armature  15in,  flong  by  2i  diameter,  wound  with 
torn  layers  of  No.  14  cotton-covered  copper  wire, 
jnd  tiie  machine  gave  an  excellent  current.  But 
tte  B  M  F  was  so  low  that  it  would  not  overcome 
the  xesistanee  of  an  ordinary  Swan  lamp  ef  20 
JWme  power,  nor  even  ring  a  bell ;  so  I  wrote  to 
me  Editor  of  the  journal  in  which  the  instructions 
•mated  from  which  I  made  the  machme,  to  know 
^Mse;  but,  instead  of  inserting  my  letter,  the 
™ww  answered  themselves,  and  said  it  could  be 
wjwied  to  any  extent  by  winding  the  armature 
yth  finer  wire  and  a  greater  number  of  convolu- 
■ens.  I  have  accordingly  wound  it  witii  eight 
'•VMi^  Xo.  18  cotton-covered  wire,  with  oom* 


mutator  in  eame  position  as  formerly,  but  the 
maditne  will  not  now  prodaoe  the  funtest  spark. 
I  have  altered  commutator,  reversed  wires  of  field- 
magnet,  and  tried  everything  I  can  think  of  with- 
out success.  Will  **  Sigma  '^  or  Mr.  Lancaster  or 
any  experienced  elaotrioian  come  forward  and  help 
us  r  I  want  the  machine  to  light  a  Swan  lamp  and 
charge  Faure  batteries.  In  conclusion,  I  may  say 
the  field  magnet  is  wound  with  121b.  of  Is  o.  14 
cotton-covered  wire.  Fainthearted. 


9B.  BAT'S  SItfPX4B  BA&OaCBTBa. 

^20049.]— I  HOPE  Dr.  George  Hay  (20024)  is  not 
laying  the  flattering  unction  to  his  soul  that  his 
simple  barometer  is  an  invention.  No  one  doubts 
its  efficiency ;  but  to  asy  knowledge  it  has  been  used 
in  Scotland,  and,  I  suppose,  in  miny  other 
coantries,  for  a  great  many  years  amontf  fiarmers 
and  others  whose  faith  in  the  barometer  nas  been 
shaken  by  observing  the  mercury  standing  at,  per- 
haps, 30*6  and  rain  coming  down  in  torrents.  Apart 
from  knowing  of  its  esistenoe  in  this  manner,  I 
find  it  mentioned  in  a  little  book  (almoet  worthless 
otherwise)  called  the  ^  Weather  Indicator.'*  The 
principle  has  been  well  known  for  many  years, 
althouj[h  the  particular  mode  in  which  ^r.  Hay 
makes  it  may  not  have  been  generaUjr  adopted.  As 
taking  a  considerable  interest  in  all  kinds  of  home- 
made l>arometers,  I  have  used  for  more  than  a  year 
a  storm-glass,  which*  must  be  familiar  to  man^ 
readers  of  the  BffHOHATno,  and  which,  I  know,  is 
well  known  among  seafaring  men  on  the  south 
coast  of  England,  and  aUo  among  the  fishermen  in 
the  Orkneys,  althoogh  in  intermediate  parts  it 
seems  to  be  very  little  known  or  appreciated.  It 
consists  pf  a  pickle  bottle  with  a  large  mouth, 
almost  filled  with  water,  and  a  Florence  flask 
inverted,  and  the^water  rises  and  falls  within  the 
tube  of  the  flask  in  correspondence  to  the  weather. 
It  acts  exactly  as  the  storm-glass  of  which  Dr. 
Hay  speaks,  by  the  different  tensions  of  the  atmo- 
spheres outside  and  inside  the  flask.  The  difficulty 
with  it,  as  with  all  home-made  barometers,  is  that 
it  is  veiry  subject  to  temperature,  but  when  kept  in 
a  room  such  ae  a  bedroom,  on  the  shady  side  of  the 
hoose  where  no  fire  is  used,  it  aots  with  great 
satisfaction,  and  predicts  storms  of  wind  and  rain  as 
quickly  as  any  barometer.  I  have  made  repeated 
experiments  extending  over  several  months  With  a 
thermometer  and  a  barometer  alongside  the  storm - 
glass,  and  I  find  that  it  is  very  much  more  subject 
to  atmospheric  pressure  than  temperature. 

I  find  that  a  rise  in  the  thermometer  of  10*^  is 
nearly  equal  to  a  fall  of  the  water  in  the  tube, 
caused  by  the  expansion  of  the  air  in  the  flask,  of 
Jin.,  the  diameter.of  the  tube  being  about  |ln.  It 
IS  easy,  of  course,  to  paint  lines  on  the  tube  to 
notice  the  rise  and  fall.  I  could  give  many  in- 
stances where  such  a  storm-glass  has  been  of  great 
service  to  small  coasting  vessels,  which  do  not  carry 
barometers,  and  I  know  masters  of  large  vessels 
trading  to  the  E«ist  who  carry  the  two  bottles 
regularly,  and  would  not  be  without  them  for  any- 
thing. 

GUsgow.  B.  H. 

MBDIOAIi  BBPIilES. 

i 20050.]— SoBOFtTLOTTs  Glaitos  IN  Neok  (46862). 
lead  my  recent  reply  on  scrofula, 

SXXN  DZ8SASB  (46920).— Sufferer  from  sycosis  for 
23  years  asks,  *'  what  is  the  application  which  I 
should  use  after  the  hairdrawing  and  poulticing 
already  recommended  P  "  This  is  a  practical  ques- 
tion not  quite  answerable  without  sedng  the 
patient.  But  the  object  is  to  kill  the  parasite  with 
a  poisonous  edbstanee  that  ean  be  made  to  pene- 
trate the  skin  and  hair  follielea,  and  yet  not  mjure 
the  skin.  GteneraUy,  my  choice  would  lie  between 
the  following  : — (1)  a  5  per  cent,  solution  of 
carbolic  acid ;  (2)  freshly  precipitated  veUow  oxide 
of  mercury  in  very  fine  division,  mixed  thoroughly 
into  soft  vaseline— say,  1  part  of  oxide  to  7  of 
vaseline;  (3)  the  nitrate  of  mercurv  ointment, 
commonly  called  citrine  ointment.  The  latter  is 
of  a  citron  colour,  the  former  of  a  fine  golden 
yellow :  if  touched  with  a  knife  or  other  metallic 
substances,  they  blacken  and  spoiL  Go  gently  to 
work,  so  as  not  to  produce  erysipelas  of  the  skin. 
Should  the  skin  become  inflamed,  stop  the  parasiU- 
ci^9j  bathe  with  warm  water,  return  to  the 
poultioe,  and,  on  recommencing,  use  weaker  pre- 
parations. Give  one  application  an  exhaustive 
trial  before  commencing  another,  or  use  different 
applications  on  different  parts  of  the  skin,  so  as  to 
test  them  accurately.  Do  not  mix  the  applicatioas. 
It  i^ould  bo  recollected  that  sycosis  is  iafectioas. 
Jamea  Edmunds,  M.D.,  Ac. 

GrafCon-street,  Bond«street. 

SKAIiIi  -MXUUtlXQt  MA.OHZHJS. 

[20051.]-"  J.  K.  P."  desoribes  a  milling 
machine  which  he  has  fitted  to  one  of  his  lathes, 
on  page  185,  Vol.  XII.  It  seems  a  very  nice  ar- 
rangement, and  I  should  like  much  to  see  it.  I 
thi&  •'  J.  K.  P."  would  afford  useful  aid  to  many 
if  he  gave  in  your  pages  a  drawing  of  his  pulley 


there  described,  carrying  the  following  divisions : 
300  outside,  then  11,  l3, 14, 17, 10,  all  In  oaerow 
(I  do  not  undersiaud  how  th^  can  he  aaaoged 
to  be  all  in  one  row),  216, 140,  96,  84, 

I  have  two  lathes,  and  would  hke  to  take  his 
advice,  and  add  his  milling  machine  to  one  of 


Uthe,  to  which.!  thou^  ol  ayplyiag  it,  is  < 
with  a  gap^^hieh  aUows  &  fitea^plate  18in. 
diameter,  Ae  wmm,'  ^  4a  very  milar  to  th 
advertieei-la^-pewMriismns  bgpgefejMwtHwiie 


I  have  also,  in  same  vol.,  page  156{  been  look- 
ing at  Mr.  Plant's  description  of  his  geometric 
chuck,  first  part.  Would  "  J.K.P."  Mndly  say 
if  it  would  do  to  try  and  make  such  a  chuck,  using 
Lloyd's  14-pitch  whaato  l«r  the  purpose.  My 
•.    .    Qj^Q 

in 
_  very  timsiar  to  those 

advertie«Ma'9«WHia«Bapa  bgr  Sel^Mmll 
thai,  Affu  eentnik  «ft.  bed,  wUh  tw»  dSviviDg- 

wheelft. 

the  immi.  and  a  78  «A  pUae  ^kf^lM^IMMet- 
wh«»t 

wheebto  nbovt  hitf  th^ypisasat  |HiKaM>i&i^- 
inf  aboas,  butllano^with  th«n  at^trylnaicfMi- 
KveiiM*  wWkt  be  made.  Of  e^«ia»#i  pearer 
woulttbe  viAtec  less  tbkn  *«PleAl^i^4|M^asthe 
96  wheel  wgeuld  onl^  divi^  tasi  times  jba  pUce  of 
fourteen,  a^thftDA^does.  Oagfi^Ajtail. 

oBSTAsnartAXi  azoxm-msT. 

[20062.]-^  BBftfto  thanit  '«F.  W.  G."  for  his 
endeavour  to  expdajn  bv  i^agram  the  clamping 
action  of  his  longitudinally-divided  nut  upon  the 
leading-screw  of  a  slide-rest.  Ko  doubt  the  nut 
would  so  act,  as  shown  in  the  diagram,  where 
there  is,  as*  there  Mpvossated,  a  -newt  aedaawoifi 
nut  andeccew.  But  the  questiqp.  as,  what^wettld 
betheaotioaiwhBnthanuthse  been  wenr  by  use  ? 
4ndif  "F.  W.  G."  had  drawn  on  a lajrier.scale 
the  sectional  form  of  this  worn  thread,  he  would, 
I  think,  have  seen  that  the  wedge  aotton  is  effec- 
tually prevented  by  the  two  comers  or  **  steps,*' 
whidh  are  formed  in  any  case,  and  which  stop  the 
nut  from  closing  sufiSbQuuatly  upon  the  screw  to 
produce  a  wedge  action.  SDie  «flaot  of  thus 
cUmping  the  nut  on  the  screw  will,  in  laet,  be  to 
part  the  surf  Mia  pf  the  thregda^«rhieh  should  be 
in  contact,  ^  all  the  work  fi0t  ba  thrown  instead 
on  the  eod  of  the  screw-thread,  whioh  wlU  work 
upon  thft  steps  until  it  wears  it  awur  by  ftit^n, 
when  backlsah  idU  again  en«ae,  a/i  X  atiftrM  in 
a  former  letter. 

The  external  threadof  tbe  leadioi^  screur.wba&er 
the  outside  is  flat  or  secluded,  h&s  by  frietkm  sn- 
larged  the  internal  th0ead  of  the  &ut,  ia  thi>  ci^e^f 
backlash,  beyond  its  owii  a  Qctionikliri^e,  aadnothtug 
smaller  than  this  ealarifi^d  canity  cu^u  fiU  it  atid  act 
as  a  TK^ar  '*7*  ^-  ^- "  liltawA  tiiiii  t^  h^  the 
case  intSe  flattened  screw,  aiMl  I  thmk  he  will  attd 
but  little  diffeseatfa  when  the  thttad  is  rounded. 
Continual  tore  wing  up  oF  the  uut  Mid  waELrinjr 
away  the  step  bit  by  bit  Tit^Lst  bt?  reported  to  until 
«  backlash  *^i»extemuiL;fcU'd»  i^d  ajil  Qm  time  the 
screw  will  have  been  workiai^  in  the  nut  under 
most  disadvantageous  circumstances  for  a  slide - 
rest. 

I  think  ''F.  W.  G."  will  admit  that  the  steps 
wiU  be  formed  in  any  case,  and  that  he  woxild  be 
glad  to  part  with  them.  Prevention  is  better  than 
cure  ;  and  the  only  remedy  I  aee  is  to  make  that 
portion  of  the  internal  thread  of  the  nut,  which  is 
m  the  engraving  unoccupied  by  tiie  truncated 
thread  of  the  leading  screw,  square  instead  of 
angular,  or  rather  a  little  more  than  this  portion. 
No  comer  or  step  would  then  be  formed  by  wear, 
and  ^e  nut,  when  screwed  up,  would  work  upon 
the  whole  of  its  thread  surftee  and  backlash 
would  be  extirpated. 

There  would  not  be  much  difficulty  in  cuttine 
this  small  depth  with  a  specially  formed  internal 
screw- chaser. 

This  mode  of  curing  backlash  would  then  he 
better  than  that  which  I  advocated,  inasmuch  as 
my  pUn  throws  all  the  wear  on  half  the  screw- 
surface  of  the  nut ;  but  I  question  whether  the 
siipefi0r  action  of  a  square- threaded  screw  and  nut 
does  not  decidedly  outvreigh  this  cousidecation. 


VOUB-JAWBD  OHUOX. 

[20053/]— Onb  of  your  correspondents  having 
expressed  a  wish  for  a  description  of  a  good  four 
independent -jaws  chuck,  I  give  illustrations  of 
one  I  have  in  use  myself.  It  is  an  exceedingly 
useful  chuck  for  anyone  who  works  ntoah  in  metal, 
and  I  also  frequently  use  it  for  woodtuming.  In 
many  ways  it  is  superior  to  the  American  self- 
centring  chucks,  though  not  so  good  for  holding 
twist-drills  as  tbe  Utter,  aud  for  a  few  other  pur- 
poaes  the  American  ohuok  is  very  bandy.  Xhave 
two  of  them  myself ;  for  not  only  is  it  very  eaqr 
to  centre  atfourately  around  article  in  the  indepmi- 
dent- jaws  chuck,  but  it  will  hold  almost  any  irre- 
gular shape. 

Eig.  1  is  a  front,  and  Fig.  2  a  back  view ;  the 
latter  shows  the  mechanism.  Mine,  which  is  10|ia. 
diameter,  is  oast  with  hollows  in  it,  a«  seen  ia  Fig. 
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3,  for  the  Mke  of  lightnan,  mod  tlie  i»iM4  libi 

Ere  it  rigidity ;  but  for  a  scaaUer  lathe  it  might 
left  iolid ;  but  in  anv  oaae,  the  alote  throQgh 
which  the  jawa  work  ought  to  be  cut  oat  of  loud 
metaL  Mine  is  caat  iron,  as  it  ib  much  eaiier  to 
do  fto  than  to  true  them  up  when  caat  hollow. 


r   i    G   »  I . 


Fig.  3  ahowt  how  the  jaws  are  made ;  they  shovld 
be  of  iteel,  or  well-hammered  iron  caeehardeoed ; 
the  part  A  ihoald  be  a  good  deal  broader  than  tbe 
ilota^  10  aa  to  take  up  a  good  bearing  on  front  of 


F- i    G, 


|€> 


ohuck ;  they  are  turned  out  in  three  atepi— for  a 
■nailer  lathe  two  mi^ht  be  Buffident— in  order  that 
they  may  take  in  articles  varying  considerably  in 
size  without  muohmoTement  of  tneleadingsorewi, 
and  these  steps  should  be  equally  proportioned. 
The  part  B,  Fig.  3,  must  be  uioely  fitted  to  pas^ 


/^  /  c  ,  ^ 


tfarongh  the  slots  without  side -^  shake,  and 
it  is  in  oattiiiic  <^^  ilots  like  these,  that  the 
milling  attaehmsnt  of  my  Utbe  (Whieh  I 
formerly^  described),  ads  so  well,  as  it  outs 
them  out  true  and  paiaUel  very  rapidly,  tboegh 
of  ooone  tb^  can  be  mad»  by  diiilliiig'  and  ftHnir ; 
but  in  doinir  t^Bi  this  way  a  eoiistdera'ble 
amount  of  skill  with  the  file  is  required,  more 
than  most  amateurs  p  issess.  The  four  holes,  two 
of  whiob  are  teen  on  rim  of  chuck,  are  drilled 
with  a  pin- drill  the  same  sue  as  the  ooUar  C, 


of  the  leading  screw,  and  the  screw  \h 
from  moving  endways  by  a  semioircular 
groove  being  turned  in  the  collar  in  which  two 
ttteel  pins,  one  on  each  side,  engage,  which  are 
dxiyen  through  the  chuck,  as  shown  in  Fig-  2. 
After  the  screw  is  in  its  olace  the  holes  for  toese 
pins  are  so  drilled  that  wneu  in  their  places  half 
the  pin  is  in  metal  of  chuck  and  half  in  grooye  of 
collar.  The  jaws  are  moved  by  turning  the  ecrews 
with  a  box-spanner,  Fiff.  4,  which  is  inserted 
into  the  holes  on  nm  oi  chuck,  the  squares  on 
end  of  leading  screws  being  flush  with  rim.    The 

Slate  and  nut  which  secure  jaws  are  shown  in 
ig.  3 ;  the  slight  step  on  plate  fits  the  slot  and 
preyents  it  turning  round.  A  number  of  oon- 
oentrio  oirdes  are  out  on  front  of  chuck,  Fig.  1, 
which  assist  greatly  in  centring  work,  and  the 
steps  of  the  j*ws  must  be  turned  true  in  their 
places.  This  chuck,  to  be  efficient,  requires  to  be 
made  strongly  and  carefully,  and  is  a  very  ex- 
pensive one  to  buy,  coating  as  much  or  more 
than  a  slide- rest  for  the  same  sixed  lathe,  but  to 
anyone  who  cares  to  make  it  will  amply  repay  their 
trouble.  The  leading  screws  in  my  ohuck  are 
Sin.  diameter,  but  for  a  4in,  centre  lathe  j^in. 
would  probably  b^  streng  enough,  and  if  one  has  a 
screw-cutting  lathe,  are  better  made  square- 
threaded;  tbe  chuck  should  be  as  large  as  the 
lathe  will  take  in.  Now,  a  few  hints  with  regard 
to  centring  work  in  this  chuck :  if  it  be  round,  see 
which  of  the  concentric  circles  on  face  of  chuck  is 
nearest  in  size  to  it ;  move  in  your  jaws  to  this 
circle,  and  fix  article  between  them. 

It  is  most  convenient  to  have  two  spanners,  for 
by  fizinjg  them  on  two  opposite  screws  and  turning 
them  sumultaneously  in  tbe  same  direction,  one 
jaw  moves  towards  ihe  centre  and  the  other  from 
It,  and  BO  tbe  work  is  carried,  still  held  fast 
between  the  jaws  across  the  centre  of  chuck,  and 
by  revolviog  it  and  holding  a  piece  of  chalk  against 
the  edge  of  work  you  can  see  when  it  is  running 
true,  if  the  work  to  be  chucked  is  not  circular, 
the  best  way  is  to  make  a  dot  with  a  oautrB  punch 
at  the  point  you  wish  to  be  the  centre,  and  having 
fixed  work  between  the  jawd,  bring  up  the  back 
centre  of  your  lathe  to  it,  and  move  screws  of 
ehuck  until  the  point  of  back  centre  drops  into  the 
ceutre  punch-mark.  I  need  hardly  mention  that 
the  leading  screi/s  must  be  steel,  as  there  is  con- 
siderable sUain  on  them.  F.  W.  Q. 


OHANaiNO-BOX  FOB  TTSB  WITH  PBT 
FLATBS. 
[2C064.]-*Tjn  above  sketches  represent  a  form 
of  changing- box,  which  '^  designed  for  u«e  with 
i-pl«tei.  It  consists  of  a  box  of  &-deal,  of  dimen- 
sions shown,  dovetailed  together  (Pig.  1).  A  longi- 
tudinal partition  is  fixed  in  it  at  Sfin.  from  the 
front,  azid  two  cross  partitions  between  it  and  the 


B^^<Si^?i»fe^  ^^'j» 


f^on^  fonnw  the  bozea  (a,  h^  and  0),  the  two 
nuter  ones  being  thus  of  a  size  to  hold  i-plates. 
These  boxes  have  sliding  ef^vsrs  of  i -mahogany 
grooved  into  the  front  of  the  longitudinal  parti- 
tion. A  narrow  strip  of  wood  screwed  on  the  top 
of  each  serves  to  move  it ;  the  long  epace  d  holds 
the  camera  and  dark  slides  for  traveling.  'The box 
shown  was  mfide  to  suit  a  small  Lanoaster's  **  Hisr* 
veUleux.*'  The  box  is  covered  in  by. a  doable 
cover,  as  shown  by  the  dotted  lines.  Hie  outer 
one  consists  of  bla?k  twill,  and  the  inner  one  of 


yeUow  twill.    Thov  are  fastened  togellMr  ooljit 
the  ends  of  the  sleeves.     The  latter  vs  6111,  in 
diameter  and  I'iin.  long,  with  elastic  bands  for  tlis 
wriats,  and  are  sewn  on  at  t.    The  oover  ii  at- 
tached to  the  box,  as  shown  in  seetion  (Fl^.  2).  ^ 
groove  along  f  mnt  and  ends  of  box,  sad  lid  \  wide 
and  i  deep.    The  doth  is  laid  in  it,  and  a  itrip 
of  wood  glaed  and  spriggrd  in  above  it;  sit  the 
cloth,  h  .the  fillet     The  inner   edge  of  box  is 
chamfered  off,  as  at  c^  to  allow  el  the  lid  Mng 
doeed.    Fig.  3  shows  the  mode  of  paobog  tbe 
plates.    The  tape  i  is  fastened  tobotUnxofbox, 
and  led  to  and  £ro  between  batches  of,  say,  four  to 
six,  plates,  which  can  thos  be  lifted  out    The  box 
a  is  for  fresh  plates,  and  e  for  exposed  onei.   The 
space  h  may  be  fitted  to  hold  devetomog  measum, 
so.     A  small  turn-button  keeps  nie  lids  froa 
shifting  about  when  filled  with  plates.    The  box 
may  have  either  hooks  in  front  or  a  lock  at  sach 
end,  and  a  handle  ia  front  to  carry  it  by. 

N.B.—The  aleeves  are  omitted  m  sketch  (Fig.  1) 
to  save  space.  8.  O.  Horton. 

BBFBiaBBATIOV  SIlflCPUFIBD. 

[20065.]— Many  of  us  have,  no  doubt,  rssd  of 
the  man  who  was  ^iog  of  thirst  dose  to  a  river, 
but  umible  to  partaixe  of  it.  In  such  case  are  the 
people*of  this  ooontrvwhen  they  hear  of  millions 
ol  cattle  killed  abroaa  for  the  sake  of  their  skins 
only,  the  meat  tetng  left  for  the  vultures,  while 
we  are  here  paying  famine  prices  for  meat. 

There  is  good  reason  to  hope  that  with  a  simple,, 
easy,  and  cheap  inrecess  of  rdrigeration  a  remedy 
may  be  fouud  which  would  break  up  the  butchers' 
monopoly,  and  also  avoid  the  host  of  oonmda 
sense  which  is  allowed  to  be  patented. 

This  invention  disptenses  with  the  use  of  ice, 
chemical  salts,  asomooia,  ether,  oompresiion,  &a., 
which  are  troublesome,  expensive,  and  in  some 
oaaes  require  time  lor  cooling,  recrystallisatLon,  kz. 

The  process  here  proposed  is  contiaoous,  and 
avoids  all  the  inconveniencds  above  enumerated. 
To  explain,  when  we  ascend  a  moiuitiun  at  a  cer- 
tain height,  we  find  x>erpetaal  snow.  This  alwayi 
corresponds  with  a  certain  reduction  of  pressure^  or 
partial  vacuum,  which  fact,  taken  as  our  guide, 
exhibits  a  principle  which  enables  us  to  construct  a 
simple  refrigerating  apparatus. 

llie  figure  is  shown  in  section.  A  is  the  refri- 
gerating chamber^  oonnected  at  its  top  with  the 


exhausting  cylinder  B,  where  the  two  valves  xnsr 
also  be  observed.  The  piston-rod  is  connectedwits 
a  band  wheel  C,  which  vi  rotated  by  a  badd  f^i^ 
some  part  of  the  steam-engine.  At  the  right  hand 
lower  part  will  be  seen  the  valve  F  (to  which  may 
be  adjusted  the  weight  F2),  so  as  to  give  wav  at  an 
exceaa  of  vacuum.  This  opens  inwards  to  the  air- 
drjing  chamber  I)  (if  auch  chamber  is  found  neces- 
sary), where  the  air  will  successively  pass  overs 
nnmber  of  trays  filled  with  chloride  of  oaldum  or 
other  suitable  ddiquesoent  salt,  and  enter  at  the 
bottom  part  of  the  chamber. 

A  small  cylinder  only  will  be  reqnired^  as  after 
the  vacuum  e(^ual  to  the  rednced  temperature  as  per 
thermometer  is  obtained,  the  air  only  requirce  re- 
moval to  make  up  for  heat  penetrating  the  oatsr 
casing.  Thus  is  the  cooling  process  oontinoaUy 
renewed. 

Ba.  ry  -road,  S.E.  JT.  H.  Hxixley. 


IRON  XOtTZ^BXKa-KO.  lY. 
[20066  1->HavzvQ  get  the  thicknesa  on  aU  Ihe 
blades,  the  faee  of  each  is  ooated  with  watsr- 
blacking,  and  some  dry  partingwaBd  ehook  ovtr 
afterwttrda.  The  top  part  or  oope  of  caeh  blade  is 
now  Tsquired  to  be-maide.  There  an  senrcral  wne 
of  Biakuig  tbe  oope.  The  way  in  thie  case  will  be 
by  casting  two  plates  for  eaOh  Made,  Tin.  in  breadth 
and  Ijin.  in  tfaidmeas ;  the  length  aaod  ahsne  e< 
them  will  depend  on  the  breadth  aad  form  of  Ua4s 
(see  Fig.  1).  Alone  the  osetre  of  plate  these  is  a 
row  of  2in.  square  holBB,  about  4ia.  eparl.  The 
one  end   of  these  plates  lies  onthotopedgo  » 
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beuxDg,  ana  Um  other  on  the  Ixitloin  edge ;  tfM 
end  of  t&ck  extends  orei  the  bnilding  on  eaoh  side 
6m.  The  round  boles  in  the  end  are  for  the  pnr- 
poM  of  liftbg  the  cope  off  or  on,  and  also  for 
mikiBg  it  fast  to  the  bottom  when  oastfaig.  When 
ike  eadi  of  the  plates  are  resting  on  the  bearine, 
(kst  part  of  the  plate  that  is  over  the  blade  ahoaid 
itthe  least  be  lin.  dear  for  loaoK  As  these  pUtes 
will  hare  7ft  in  length  of  a  cope  to  Ufti,  one  of 
than  will  be  plaeed  20in.  from  the  boas,  and  the 
oUur  the  BBBe  distance  from  «be  oatside  end  of 
IbsUade,  and  the  one  parallel  wtth  the  othev. 
Csft>iron  bars  are  made  1^.  sqaara  and  7ft. 


long.  The  l>ars  are  now  inserted  in  the  square 
bolei  fn  the  outside  plate,  and  passed  on  thruv^h 
the  holes  immediately  opposite,  and  to  trithin  2itt. 
oftteboss,  the  holes  in  the  plates  bdn^  larger 
thsn  the  bars,  so  as  wedges  can  be  driven  in,  and 
the  one  made  fast  to  the  other.  To  the  end  of  the 
top  and  ttie  bottom  bars  an  angnTar  piece  of  |in. 
iron  is  made  fast  with  wire,  and  kept  dear  of  the 
joint  that  has  been  carried  from  the  oottom  (np  to 
tin.  abore  the  boas)  of  the  outside  of  the  bmde 
opoosite :  from  this  angular  piece  of  iron  to  the 
«oas  of  tne  other  bars  more  pieces  are  attached,  so 
M  to  make  it  firm  and  secure,  l^teae  irons  are  for 
nipportiog  the  building  that  eoren  this  part  of 
the  outside  of  boss.  A  coat  of  red  loam  is  now  put 
oTcr  the  face  of  mould,  and  over  it  some  building 
loam,  as  it  is  less  expensive,  and  answers  quite  as 
wsfl.  Buildixrg  briex  is  now  dipped  in  day-watef, 
and  inserted  in  between  the  cast-iron  bars,  and 
pressed  through  the  loam  to  within  fin.  of  the  f aoe 
of  mould.  Some  parts  of  the  oope  are  more  deep 
than  others,  and  will  require  the  brick  to  go  end- 
ways. Where  the  blade  Joins  the  boss,  the  lame 
esre  should  be  taken  as  in  the  bottom  part— vis., 
pot  in  loam  bri^  or  keep  the  hard  bsiok  well  back 
•0  as  to  allow  the  sharp  edge  to  be  rubbed  round. 
When  the  oope  Is  all  bedded  with  brick,  the  joints, 
if  any  are  open,  are  filled  with  loam,  and  the  sur- 
face made  level.  Afterwards,  a  coat  of  dav-water 
ii  applied  with  a  brush,  which,  when  driea,  makea 
it  more  firm  and  compact.  The  joint  is  pared  and 
matked  all  round,  so  that  when  diied  and  finished, 
and  about  to  be  dosed,  the  marks  will  guide  it  into 
the  lame  place.  The  remaining  bladea  go  through 
the  lame  proceaa.  All  is  covered  now,  exoeptmg 
the  top  of  the  boss ;  what  has  been  built  stands  4in. 
higher  tbrnn  the  boss,  and  serves  as  a  guide  for  the 
top  covering.  It  is  slightly  bevelled  to  allow  the 
0OTetin(|[  to  oe  lifted  easily  off  or  on.  A  joint  ia 
Blade  with  papar  in  the  same  manner  as  the  other 
joints ;  it  Is  noiw  filled  with  red  loam,  and  a  round 
pbte  bedded  in  with  a  round  hole  in  the  centre, 
Inge  enough  to  admit  one  end  of  tiiie  oor^  that  ia 
ifterwards  put  in  the  boss  ,*  on  the  one  side  of  this 
plate  there  are  projections  (oommonly  called  dabe), 
the  lengJEh  they  requn'e  to  be  is  lin.  less  than  the 
depfii  3  loam.  There  are  also  four  holes  a  Kttle 
ootside  of  the  centre  bole,  and  placed  so  as  there 
■hall  be  one  over  each  end  of  the  blades.  These 
US  for  what  is  termed  flow-^tes.  (When  the 
modd  is  fdll  of  metal  it  rises  up  mto  th^  flow-gates, 
into  which  a  small  rod  is  inserted,  and  made  to 
work  up  and  down  in  the  manner  of  a  piston,  so  as 
to  have  communi(»tion  with  the  boss,  that  fresh 
aatal  may  be  injected  to  aupplv  the  shrinkage  that 
takes  plaM  wUle  the  metal  m  the  niould  is  passing 
fiom  Uie  fluid  to  a  solid  state.  The  higner  the 
flow-gaiea  atand  above  the  mould  and  kept  foil  of 
net^  the  more  solid  will  be  tile  cas^g.^  The 
^^ildmg  of  the  mould  is  now  completed ;  stakes  are 
orivsQ  downeaoh  side  of  the  base-pUtes  to  serve 
tigoides.  Twoliandlesare  on  eadi  side  for  the 
puposs  of  lifting  them.  When  made  fast  to  the 
^uie  and  started  from  their  bad>  eac^  one  is  slid 
hack,  so  as  in  the  hoisftb'g  the  bos^  end  of  the  blade 
viQhe  free  q^  the  boas  that  is  left^  standing ;  orif 
we  mooldsrwtshei,  the  top  covering  of  the  boss  can 
M  diiei,  or  made  atUI  enough  to  lift  off, 
sad  the  buiiding  of  the  boas  can  be  taken 
^wn  (aa  it  ia  now  no  longer  required), 
>Bd  tbehase  or  building  of  eadi  blada  lifted  atva%ht 
opattipatinthe  atove  to  dryi  la  ai^  case  the 
^J^x^Bg  of  the  boss  must  come  off  first  if  the 
^Mtsan  to  be  dried  ia  the  stove  or  on  the  floor, 
^hea  all  is  ia  the  atove  one  jdeoe  remains  on  the 
^vthatis  the  bottom  of  the  iKMS.  Itisdried 
wheieitsitj*  Vonndry. 


[20057.]— I HAVB  read  «  Jbundry'i"  letters.  In 
No.  1  he  says  the  spindle  should  be  turned.  Xow, 
this  is  not  necessarv,  and,  as  to  the  making  of  a 
cross  or  socket  for  the  spindle  to  work  in^  my  plan 
is  to  run  up  a  core  on  the  spindle,  so  that  when  it 
is  east  in  tne  oroes  it  forms  a  recess :  the  spindle 
then  has  two  bearings  at  top  and  bottom,  it  then 
works  much  steadier  than  bearing  all  the  way  (see 
Tig.  1). 

I  fall  to  see  the  ute  of  the  step  shown  on  outside 


bearin;;  in  (Fig.'  1,  letter  2) ;  alT  that  is  necessary  is 
aimplv  a  flat  bearing.  I  am  proud  to  say,  in  my 
expenence.  Fig.  8  is  a  thing  of  the  past.  Whee^ 
wdght  and  right  angle  arm  are  all  laid  on  one 
aidefbra  more  improved  plan— that  is  to  buOd 
the  blades  flrst,  then  buUd  the  boss,  then  fill  in 
with  loam  brick.  In  some  shops  two  blades  are 
built  at  one  timO)  and  in  some  aU  four  (see  Fig.  2). 

Oaat  Iron. 


0HABLB8  DAJftWIN,  AN  XXAlCPLS 
OF  TOE  BOIBNTIFIO  UBTHOD  — 
BTEPIB0X8  —  0A8SBO&A1K  TBI.B. 
SOOPB. 

[20068.]— With  every  word  of  the  first  para- 
graph of  letter  19991,  p.  192,  all  students  of  sdtnco 
Sust  a^ree,  and  I  should  like  to  add  my  word  to 
e  wail  now  being  aent  up  by  the  whole  world  foe 
the  losa  of  the  intelleotual  giant.  It  ia  yet  too 
soon  to  calmlv  estimate  the  tfftot  of  Darwiti*s 
irritiogs  on  anenoe.  My  intentiun  just  now  is  to 
point  out  a  duoacteristic  peculiarity  in  those  writ' 
ings,  and  that  is,  his  consistent  searoh  tat  truth 
Nowhere  do  you  find  a  fairer  statement  of  each, 
side,  nowhere  more  logical  condusions,  than-ln  hie 
wrilings.  Ttkose  accustomed  to  debate,  fed,  after 
rsadlitf  aa  ordinary  book,  sdeotific  or  otherwise, 
that  ttTeka  is  another  side  to  be  read.  Darwin's 
books  never  leave  such  an  impression.  One  feels 
t^t  it  is  uselesa  to  look  elsewhere  for  adverse 
iacts ;  the  most  that  can  be  done  is  to  disagree 
with  the  conolaaions  drawn  f^om  ttiem.  Becol- 
lecting  thiS|  we  .begin  to  undarstand  how  he  has 
succeeded  in  duuiging  the  entire  course  of  scientific 
thought  in  such  i  short  time. 

Echoing  **  F.B.  A.8.'s"  quotation,  let  me  sorrow- 
fully commend  I)arwin*a  works  to  aH  lovers  of 
tru&. 

It  ia  indeed  remarkable  that  eomneh^afdeaeness 
and  inaocuraey  should  ba  ^hibited  by  writere  on 
astronomy  when  they  speak  of  the  ptindples  of  t2ie 
construction  of  tdesoopes*  Those  **  Ascalnn  '* 
Oetter  19992,  p.  193)  quotes  seem  fair  samples ;  I 
^on't  know  Guillemin*s  **  Heavens,"  though,  and 
it  may  be  right.  <*Asoalon*s"  diafframi  are  quite 
right,  bat  m  theaeoond  one  tiie  focus  is  rather 
far  trom  the  fleld-Iens,  and  in  the  first  the  rays 
should  or06e  as  near  the  fldd-lens  as  the  ^agiam 
puts  them  to  the  eydens. 

The  greater  complexity  of  some  diagramii 
mentioBed  by  *■  Asoalon  "  arises  from  their  repre- 
senting a  relatively  Hurge  image.  *^  Ascalon^  will 
notice  that  his  image  is  only  a  point,  as  if  of  a 
star;  if,  therelore,  he  was  oonsfdentiff  the  xesult  of 
looking  at  an  object  having  a  senmbTe  diameter  he 
would  see  that  lueh  object  would  be  made  up  of 


innumefaUe  poiuts,  from  each  of  which  a  series  of 
ravs  would  pass  through  the  telescope  as 
*'  Asoalon  **  has  drawn  them,  each  series,  however, 
holding  a  slightly  different  position.  Suppose 
**  Ascuon  "  to  ne  looking  at  the  moon.  An  image 
of  the  moon  would  be  f  onned  where  the  lines  cross 
in  his  diagram,  and  every  point  on  the  moon's 
surface  would  send  a  series  of  lines  through  the 
teleecope,  and  oonverging  to  corresponding  points 
in  the  unage.  If  only  a  few  of  the  mfinite  number 
of  series  of  rays  are  shown  in  a  diagram  it  must 
neoeasarily  be  verr  complex.  The  apparent  differ- 
ence at  first  sight  between  a  diaj^ram  representing 
one  series^  and  another  representmg  several  series 
of  rays,  is  a  rock  over  wUoh  most  .self-taught 
students  of  optics  stumble. 

When  powers  are  mentioned  in  a  letter  they 
always  mean  the  actual  magnification,  the  focal 
length  of  the  o.g.,  as  well  as  the  equivalent  focal 
length  of  the  eyepiece,  being,  of  oouse,  taken  into 
oonsidevation. 

The  rule  given  in  letter  19971,  p*  172,  for  finding 
the distancenetween  mirrors  in  Ciiseegrain  telescope 
is  the  simplest  and  best  I  have  seen,  and  was  giv  en 
by  **A.  N.  H."  (letter  18685,  p.  209,  VoL 
XXXUI.)  FangtiL 

A  POBTABLB  BBDSTBAD  TABLE. 

[20069.]— ElUOTisO  the  luxury  of  quietness,  and 
having  but  few  rooms  in  my  house,  I  contrived  t& 
turn  one  of  my  bedrooms  into  a  study.  I  got  a 
carpenter  to  make  a  table  to  perform  the  double 
dn^  of  study  table  by  day,  and  bedstead  by  nicht. 
The  followir^is  the  arrangement :— Leuffth,  6zt. ; 
width,  8ft.  The  top  of  the  table  ia  maae  In  the 
usual  style  oi  library  tables,  with  American  leather 
cesitre,  and  poHshed- wood  border,  with  '*  thumb  '^ 
moulding,  llie  le^s  are  turned  in  the  usuid  way  ~ 
in  fact,  memally  it  differs  not  from  an  ordinioy 
table.  To  set  jour  bedstead  the  top  is  made  to  lilt 
off.  The  sides  are  made  de^  enough  to  screw  on 
their  inner  lower  edg;e  bearers  l|iii.  wide,  which 
suTOort  laths,  on  which  rest  the  mattress  and 
bedding.  While  at  your  brcakfaat,  the  servant 
throws  open  the  windows,  maksayour  bed*  puts  on 
the  table-top,  wtloh  shuts  all  m  as  in  a  box.  The 
whole  thing  is  portable,  as  the  legs  unscrew  with 
the  usual  beasorews;  the  holes  for  these  are 
covered  with  shifting  otnamented  panels  made  to 
fit  over,  or  turned  knoba  fitting  in  the  holea. 

Beta. 


KETBOBOLOQIOAI.. 

[20060.1— Thx  simple  barometer  of  Br.  Hay 
(letter  20024}  is  not  a  new  device,  but,  as  a  mere 
**  weather 'glass,"  it  js  far  better  than  the  mercurial 
barometer  usdf .  The  s^mearanoe  of  the  drop,  de- 
pending as  it  does  upon  tne  atmospheric  pressure 
and  its  humidity  t<%ether,  must  be  as  certain  an 
indication  of  rain  as  we  can  have.  A  combination 
of  the  barometer  and  hygrometer  to  indicate  the 
approach  of  rain  was  devised  by  Herr  Kllnkerf  ues, 
of  Gh>ttingen,  some  tim«)  agOjjiad  briefiy  described 
in  these  coluoms  (Vol.  XXXlT.,  p.  278). 

Bv  some  mistake  a  magnetic  storm  Cfol.  XXXY., 
p.  215)  has  happened  prematurely.  The  sun-spots 
have  not  mustered  in  suifident  numbers  yet  to  ac- 
count for  such  a  phenomenon. 

The  Australian  drought,  too,  is  altogether  out  Of 
season,  for  this  ought  to  have  been  a  wet  year  by 
rights.  The  Scientific  American  says  that  Australia 
is  a  land  of  contradiction,  this  drought  having  oc- 
curred to  confute  **  the  19  years*  cyde  theory.** 
Oan  this  be  yet  another  cyde  ?  Let  us  hope  it  is  a 
misprint. 

An  enterprising  investigator  has  compared  the 
statistics  of  rainfall  and  the  fire  insurance  returns, 
and  has  been  rewarded  by  tbe  disoovery  of  a  re- 
markable connection.  He  has  demonstrated  the 
well-nigh  incredible  fact  that  firee  are  more 
numerous  in  dry  than  in  wet  weather!  But» 
strangdv  eneugn,  he  has  omitted  to  take  the  next 
step,  ana  prove  that  fires  are  most  prevalent  when 
snusfols  are  few. 

J.  A.  Weatwood  Ottvar. 

167,  Glouoester-road,  Begent*8-park,  N.W. 

I«BOAI.  BEPLIB6. 

[20061.]— WiLM  JJTD  Teustkes  (46360.)  — I 
know  of  no  way  by  whioh  any  offioer  of  the  Court 
of  Chancery  can  be  appomted  trustee  of  a  wiU.  If 
the'querist  diooses  to  invest  a  sum  of  money  over 
£20  m  the  name  of  eadi  of  his  dKBdNn,  Mean 
make  them  wards  of  Chancery  by  taking  the 
proper  proceedings,  and  then  the  Comt  of  Chancery 
would  look  after  their  propeity  ttpon  his  death. 
He  Bright  also  appoint  one  of  his  ohildien,  or  some 
other  person,  eaeoutor  of  his  will,  with  a  direction 
that  the  assets  dionld  be  administsMd  by  means 
of  a  aait  in  ChaoeeiT.  Bot  undoubted^  either  of 
these  modes  would  be  vary  oostlv  and  wastefol  «f 
his  little  property,  and  he  should  fiad  some  suitd>le 
trustee  and  leave  a  earelol  wiU. 

At7ono»rB*B3'  BESPONsrarLiTiBS  f46868).— In 
this  case,  if  the  broken  part  of  the  artiole  injured 
can  be  mended,  and  so  the  whole  restored,  it  is 
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KNetisa  moousio  yuMD  wqbud  os^eanKntNi.  «5. 
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clew  thftt  the  pxfoe  of  this  pact  oi^y  is  iha  Jagal 
vieatore  of  danMffe,  In  refute  to  fetch  the 
Miiole  away,  Mid  in  olilmhig  the  mil  Tains  of  the 
whole,  two  miatakee  were  made.  The  ptroper 
«e«iee  to  adopt  In  thk  ease  ia  t»  ham  i^artble 
cepaised  and  aoe  the  mmtioBeev  far  tiie 
paidrler  aa  doing;  wfade  aa  ta ^'"^ 


aeeing  that  the  anetioneeg  waa  pwanmahly  to 
«t  the  heghming,  X  do  not  thinkany  laoge  would 
•Uowhha  to  ehaige  for  wanhoaaa  room  andarthe 
droxunstmeea. 

DEEDe  (46ei8).-/rhe  deads  go  with  the  law  ie 
the  role  at  law.  I  preamne  mat  when  A.  paid 
off  the  mortgage  he  took  a  re-oon^«yanee  or 
«asignment  fromB.,  so  that  he  ohtsined  the  legal 
title.  With  this  he  should  ha/ve  had  the  daads,  for 
he  th^i  had  a  dear  rioht  to  their  posaeasion.  It  is 
nonsense  to  say  that  the  last  deed  is  thn  only  one 

A.  needs,  aahe  would  soon  find  if  he  Iried  to  sell 
thepropsrty.  A.'s  proper  eoarse  is  to  write  for- 
mally demanding  these  deeds  of  B.,  and  if  ihey  are 
not  handed  over,  heshould  hnng  an  action  against 

B.  for  their  nnlawlul  detention. 

Trad.  Wetkarflald,  Solicitor. 
2,  OMsham-hnildings,  Ghiildhall. 


THB    «<BVaXiI8K    XBORANIO*' 
TSfFB  PHOVOQAAPHB&8'  SOOXBTT. 

[20062.1 — It  is  proposed  to  lonnd  a  Sodety,  to 
%e  osafed  "lie  ExfOfiam  IteoBAmo  Amateur 
fhotograpfaSe  Society,"  on  tiie  same  plan  as  the 
Bfierosoopieal  Society,  a  project  for  Ihe  starting  of 
whidi  appeared  a  short  time  ago  in  these  oohunns. 
The  foUowmg  paragraphs  state  the  objects  and 
oontaia  seme  of  the  proposed  rules  of  the  Society, 
subject,  hoWBTer,  to  the  oonstderatioQ  of  the 
mcB^NnVi  and  any  attention  or  modJAcation  if 
neoeisary:-^ 

1.  That  the  purpose  of  the  Society  be  f w  the 
circulation  of  prints,  negaiites,  fto.,  Ac.,  and  for 
the  advanceoMnt  of  tiie  soienoe  and  artofphoto- 
,mphy  amongst  its  members,  eadi  of  whom  wttl 

be  requested  to  send  in  one  print  of  each  ^  or 
^^ate  he  may  take  for  insertion  in  a  soap-book, 
together  with  a  few  bnaf  notes  reepedrng  Itsve- 
productiott;  kind  of  plate  used,  leas,  ezpesure, 
Qght,  locality,  ftov,  &c 

2.  That  a  note-book  be  piMished  wMh  sa<^ 
acrap*book,  in  which  members  may  jot  down  any 
<iseful  hints  or  information,  intersstiog  axperi- 
enoes,  &q^  &c.,  which  may,  if  suitable,  be  com- 
piled and  published,  each  member  receiving  a 

8.  That,  for  the  benefit  of  beginners,  bad  prints, 
«s  wdl  as  good  ones,  be  circulated,  together  with 
notes  on  ^em. 

4.  The  country  to  be  divided  Into  districts, 
through  each  of  which  one  scrap-book  shall  be 
circulated  at  a  time,  when,  haring  gone  the  round 
of  members  in  that  circuit,  it  sh^  proceed  to  the 
next. 

6.  l%ata  certain  period  be^detsrmfned  upon  for 
each  member  to  detain  scrap  and  sole-books  (say 
two  or  three  days,  as  dedded  upon),  when  th^are 
to  bo  forwarded  to  the  next  name  on  the  list  eurou- 
iated  with  the  said  books. 

6.  That  a  committee  he  annnall^r  Appointed,  who 
ahail  have  the  management  of  affairs. 

7.  That  every  member  paj  an  entrance- fee  of 
2b.  dd.,  and  an  annual  snhacnption  of  5s.,  payable 
in  advance. 

6.  That  if  the  Society  flourish  numerically  and 
financially,  and  it  be  found  advisable,  a  magaaine 
be  published  at  oonventent  intervals. 

The  undersigned  will  be  glad  to  receive  the 
names  snd  addresses  of  persons  desirous  of  help- 
ing to  form  such  a  society,  and  giving  any  prac- 
tical suggestion,  &c.,  &c. 

F.  a  Ooiwlay, 
106^  Westem^road,  Brighton ; 

W.  B.  Alliaon, 
North  Staffs.  Infirmary,  Hartshill, 
Stoke-on-Trent. 


9&0PBI.LBBS. 

[20063.]— I  BEAD  letter  20008  by  ««Maford,"  on 
propellers,  with  interestt  as  it  oomddes  so  closely 
with  one  I  made  that  to  all  appearance  worked 
well,  but  I  001^  not  afloid  to  tiy  it  on  a^laiger 
scale.  It  was  two  vertical  shafts  at  each  endof 
the  boat  through  the  bottom,  a  crank  at  both  ends 
•of  each;  the  msideonas  were  driven  hr  a.small 
■engine.  Attached  to  the  outside  cranks  was  a 
framework  worki]^  to  tonah  the  bottom  of  the 
boat,  hinged  to  which  were  twelva  floats,  concave 
ehape,  abont  16in.  wide  by  9Xn.  deep,  set  at  a  ^ght 
angle  towards  the  stem,  hinged  so  that  at  the  for- 
ward stroke  they  all  laid  to  the  bottom  of  the 
beat;  at  the  back  stroke  thay  stood  out  The 
ehook  they  gave  to  the  boat  every  time  they  took 
the  water  was  fearful,  and  again  the  iorward 
etmke  went  like  a  shot  out  of  a  gun. 
,.  ?P**,?°**"  ^  *^  position  I  describe  gave  very 

ttle  sUp  m  xnj  case— too  Uttte;  they  /sSrly  lifted 
boat  forward  the  luU  stroke;  but  they  were 
of  all  proportion  to  the  boat    It  wentatan 


immsMAspecil— I  sbotfd  think  almost  tbs^Maa of 
thetrav^of  Iheengine;  bat  it  shook  tlie  whole 
afhirt»waeck  In  a  very  short  time.  Xo. 

OOAI..TAB  PBOIKirOTS. 

{CoiUmuedfiwnpagi4  6L) 

[20064.]— Tbebi  fractionnaters  will  be  iound 
useful  to  those  who  wish  to  value  commescially 
samples  of  crude  nanbtha  and  U^  oils.  In  the 
case  of  once-ruu  napnthaa,  the  percentage  of  cem- 
merdal  benzols  and  toluols  can  generally  be  ob- 
tained by  takiog,  say,  400co.  of  the  once-run 
naphtha  and  disnlUng  in  laree  ordinary  retort ;  the 
portion  of  distillate  wbioh  dutUs  over  up  to  a  temp, 
of  140°  C.  will  contain  most  of  the  benzol  and  toluol 
present :  thus,  400oc.  of  45  per  cent,  once  run  dis- 
tilled in  ordinary  retort  yielded  280cc.  distillate  at 
the  temp,  of  140®  0.  This  2S0cc.  distillate  was 
transferred  to  flask  connected  with  fractionnater 
and  distilled  to  a  temp,  of  100°  C,  it  was  found  that 
148oc.  had  distilled  over.  On  testing,  this  proved 
to  be  90  per  cent,  commercial  benzol.  The  portion 
of  distillate  following  this  up  to  ttie  temp,  of  120^0 
measured  72cc..  and  on  testing  showed  boiling 
point  107"  C,  and  yielded  90  per  cent,  at  120°  C,  that 
18,  it  was  commerdal  toluol.  The  estimation  of  the 
solvent  naphtha  can  be  madeby-fractionnatinK  the 
utOTt  after  iirst  distillaat 


heavy  portion  left  in  retort  after  first  distillation. 
It  Bhomd,  however,  have  been  mentioned  that  the 
once-run  naphtha  requires  to  be  rectified  or  washed 
with  sulphuric  add,  as  stated  in  a  former  artide, 
before  estimation  is  proceeded  with.  The  sample 
of  once-run  naphtha  thus  tested  yielded,  calculated 
on  100  gallons— 

37  gallons  of  90  per  cent  benzol 
18         „         90       „         toluol 
31         „         Solvent  naphtha 
2         I,         Heavy  burning  naphtha 
^1,         Loss    . 

100 

In  order  to  arrive  at  the  commeroial  valne  of 
the  once-run  tested,  it  iWU  be  necessary  to  calcu- 
late the  value  of  the  finished  products  at  the 
current  prices,  and  from  the  total  result  to  deduct 
discount,  cost  of  frd^^ht,  working,  materials  used, 
&o.    These  varv  in  different  works. 

To  estimate  the  value  of  a  sample  of  light  oil,  it 
is  necessary  to  first  estimate  the  crude  carbolic 
add  present  by  washing  with  about  one-third  the 
volume  of  a  solution  ^f  caustic  soda,  sp.  gr. 
1  070,  or  14  Tw.,neutraliiing  the  resolting  carbolate 
.of  soda,  collecting  the  carbolic  add,  and  testing  by 
methods  to  be  afterwards  described.  The  light 
oil,  ^ter  extraction  of  carbolic  acid«  is  distiUea  in 
large  retort  up  to  a  temp,  of  say  200°  0. 

Ijie  portion  of  distillate  up  to  this  temp,  is  then 
redistilled  and  f  ractionnated  in  a  similar  method 
to  that  adopted  in  the  case  of  once-run. 

A  sample  of  light  oil  testing: — 

Sp.  Or.  ^••^-    ^^^'  ^'  ^-^^^  ^-  ^S^**  ^'  ^^^*  ^' 
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138a       8 


16 


31  42 

200  C. 


62  per  cant 
yielded,  on  fractionnating,  per  100  gals.  :— 

3  gallons  60  per  oent.  benaol. 

4  „       90      „         tolooL 
16     „       solvent  naphtha. 

30  „  bumingnaphtha  (sp.  gr.  '970). 

8  „  orude  carbolic  acid. 

26  „  cTBMotO'Ordesd'Ctiia 

13  „  loss. 

"lOO 

Benzol,  benzene,  or  phenylic  hydride  G6?«, 
when  pure,  has  a  boiling-point  of  80*5'*  0.  Dr. 
Hoffstian  first  pointed  out  the  existence  of  this  com- 
pound in  coal-tar  in  1845.  But  to  Mansfield  we 
owe  its  commerdal  production.  Since  1847,  the 
yearly  production  of  benzol  kept  inoreadng ;  but 
it  was  not  till  the  introduction  of  the  aniline 
colours  into  commerce  that  the  benzol  trade 
assumed  any  magnitude.  The  present  annual 
production  ox  benzols  in  Great  Britain  is  probably 
over  2  million  gallons,  worth  about  half  a  million 
pounds  sterling. 

For  the  methods  of  producing  nltro- compounds, 
aniline  oils,  and  the  aniHne  colours  I  must  refer 
the  reader  to  works  on  organic  chemistry— the  last 
edition  of  Miller's.  Boscoe  and  Sohorlemmer's, 
Bichardson's  and  Watts's  ''Dictionary  of  Ohemis- 
try^^'  and  numerous  other  works.  A  large  amount 
of  information  on  fraotionnal  distillation  is  also 

fiven  in  the  JoumaU  of  the  Chsmioal  Sodety  for 
879. 

Carbolic  acid,  or  phenol  CcH^Ho,  discovered  by 
BuDge ;  sp.  gr.,  1-065 ;  B.P.,  ^TO**  F.,  or  187-7*  C. 
Absolutely  pure  phenol,  first  prepared  by  Mr. 
Chas.  Lowe,  crystallises  at  104°  F.^  or  40°  CC  It  is 
a  powerful  caustic,  heated  in  dosed  vessels,  under 
pressure,  with  ammonia.  Phenol  is  transformed 
into  aniline.  It  is  extensivdy  used  for  medicinal 
purposes,  and  in  a  cruder  form  as  a  disinfectant. 


Bntthargrawtar  postian  of  the  oaabolioaoidpn- 
dnoedia  ua<Jd  in  ihe  mannladRixa.  of  amxM  %»& 
pioria  OS  cacbaaotio  add.  &iliof lie  aoa  is  ofateiasd 
from  fhenal,  by  dissolving  phcool  in  sanstie  so^ 
evaporating  down,  and  heating  the  rseidiis  in  a 
cnrzant  of  carbon-dioxide. 

Omde  carbolic  skdd  is  oMaiasd  fiom  tlvU  per 
tion  of  the  distillate  fsom  coal-tar,  whisb  hss-s 
sp.  gr.  of  from  *920  to  1*000,  and  also  Itom  ths 
lijAlsr  of  fimt  portions  of  the  ereosete  dis.  Ths 
eus  ate  agitated  lor  one  or  two  hours  with  aboit 
otte-4hisd  their  bqlk  of  a  solution  of  sodie^yMi 
(canstio  soda),  the  sp.  gr.  of  which  in  diffsnat 
woriu  varies  from  14  to  20^^  Twaddell  or  1^0  to 
1*100.  Aita  agitation,  the  soda  solution  contain- 
ing sodic  carbolate,  which  on  acooust  of  its  density 
forms  the  lowest  stratum  of  liquid,  is  run  off  into 
lead-lined  tanks,  where  it  is  neutralised  wifii  sul- 
phuric add,  when  the  crude  carbolic  add  rises  ts 
the  surface  of  the  resulting  sulphate  of  soda  sota- 
tion,  as  a  brown  oUy  liqald  with  a  sp.  gr.  of  aboat 
1-060,  and  containing  from  14  to  16per  centwster. 
It  is,  after  separation  from  the  sulphate  of  sods 
solution  run  into  store  tanks  hi  order  that  anv  ssl- 
phate  of  soda  solution  which  may  be  meohsai- 
oally  retained  by  the  crude  add  may  ssparsls. 
The     carbolic    add    is     sold    in     this    cmds 

bte  to  the  manufacturers  of  erystalfiied 
oarboUo  add.  There  are  at  present  two  msthodi 
of  oommeroially  testing  this  crude  add—viz.,  ths 
bottle  tert  and  Lowe's  .test,  the  latter  bdng  ths 
most  ffeneral.  The  bottle  test  consists  in  takisf 
10  fluid  OS.  (ounoss)  of  the  orude  oatboUe  add  sad 
disnlhng  in  glass  retort ;  alter  the  whole  of  ths 
water  present  has  distilled  off,  and  the  oil,  wbio^ 
has  passed  over  along  with  water,  and  foraeds 
li^er  beneath  the  water  in  receiver,  shows  7)  psr 
oent  on  the  lOos.  t^ken,  the  oarbolte  add  whichis 
now  distilling  over  is  oolleettd  in  bottles  meator* 
ing  axaotly  half  an  ounce.  The  portions  of  distfl- 
latesin  these  bottles  are  then  tested  for  crvstallb- 
ing  point,  a  ovystal  of  oarboUo  add  beisf 
introduced  to  facilitate  crystallisation.  Accordiag 
to  thenumber  of  bottles  which  have  a  crystallising 
point  of  60°  F.,  or  over,  the  acid  ia  valued ;  thai  a 
sample  of  orude  carbolio  add  yielding  seven  botths 
oryslalUng  over  60°  F^,  and  t^e  eighth  bottb 
ci^ataaiing-at  QO^.  F.,  would  be  calied  dght-botSb 
acid.  Ordinary  crude  carbolio  aoid  of  coaunsies 
tests  from  six  to  twelve  bottles,  and  shoddsot 
contain  mora  than  14  or  15  per  oent  water. 

Lowers  test  was  introduced  by  Messrs.  Chsilsi 
Lowe  and  Co.,   and  is  as  follows :— Take  1,008 
grams  of  the  crude  carbolic  acid  and  distil  in  6qc« 
retort :  a  1,000  gram  burette  is  placed  as  receiTsrl 
after  tne  water  present  has  distilled  off  and  10  p 
oent.  oU  along  with  It.  the  recdver  is  changed,  ai 
the  distUlate  collected  in  a  clean  dry  bureUs  I 
it  measures  626  grams  :  this  625  grams  is  thocoogl 
agitated,  and  a  small  portion  placed  in  a  test  tn 
and  tested  for  crystallising  point,  by  insertiof 
thermometer  in  the  liquid,  and  noting  the  poiflt 
which  it  ctTStalllses.      In  order  to  fadhtsts  t 
crystallisation,  a  crystal  of  carbolic  add  is  iati 
duced  into  the  add  to  be  tested.    Whilst  tbeai 
in  the  test-tube  is  cooling,  it  must  be  kept  oa 
ttnually  in  motion  by  moving  the  bulb  of  the  tb< 
mometer  briskly  round  the  interior  of  ths  td 
Enough  acid  should  be  takon  to  cover  tiie  hdb 
thermometer  to  depth  of  |in.    Should  the  ti 
tube  require  to  be  iuserted  in  a  cooling  mijctots, 
is  usually  the  case  in  hot  weather,  care  most 
taken  that  the  cooUog  does  not  proceed  tooxapi^ 
and  the  add  must  be,  as  before  mentioned,  e 
tinually  agitated  by  the  thermometer,  othsr« 
the  crystiultsing  point  may  appear  to  be  s  U 
higher  than  it  reaMy  is.    The  thermomstsr « 
should  be  graduated  to  half  or  quarter  of  a  de| 
Fi^enheit.  The  usual  crystalUaiQg  points  of  e4 
merdal  crude  carbolio  acid,  tested  by  thlsmstki 
range  from  65°  Fohr.  to  70"*  Fahr.  The  tempezst 
at  commencement  is  212"*  Fahr.    When  ths  wii 
has  distilled  off,  the  temperature  varies  froal 
Fahr.  to  370°  Fabr. ;  the  temperature  at  end  d  ^ 
tillation  being  from  375^  Fabr.  to  390°  Fshr. 

The  purified  crystalline  add  of  coaamciet 
obtained  from  the  crude  carbolic  add  by  t«^_ 
distillations  and  crvstallisations  of  the  ysn 
fractions  of  distillate  from  the  erode  sdi- 
crystalUoe  acid  being  duitiiled  with  one  or  t^ 
cent,  of  sulphuric  acid^  for  the  purpose  of  recti 
ing  or  decolourising. 

Patents  have  recently  been  granted  for 
provements  la  the  method  of  obtaining  the  ^ 
carbolio  acid ;  the  improvement  ounsistmg  ia  tf 
carboniis  or  sulphnrous  acid  pu  for  aeotriss 
the  carbolate  of  soda  solution,  instead  of  salpltf 
acid,  as  now  used.  Should  these  •imptoT«a»« 
become  adopted,  the  cost  of  nrodocdoa  of  cri 
carbolic  add  should  be  materially  decre«sed.  tf 
the  by-products  obtained  would  be  carbons^ 
sulphite  of  soda,  instea4  of,  as  at  prssu&t, 
almost  valueless  sulphate  of  soda. 

Naphthalene  (CiA)  is  present  in  large  f 
in  the  distillate  from  coal-tar,  having  a  di 
from  1-000  to  1*040.      If  the  oils  hsris« 
density  be  exposed  to  cold  la  shalloar  psos 
few  dajfl^  naphthalene  wiU  ofystaUiia  wL 
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6«iioilMdf«iB«d  off,  and  Um  implrtfaalem  tub* 
mittidtopivattiie  i&  hYdr««Ko  prtM^  in  ord«r4o 

UMwplietAm»TeM<ilaod  nwtied  by  wmtm  oi  m 
itBtm  ofliL  When  tb«  whol»  mui  hw  b0M  ten*' 
ierad  flaid,  it  it  MiUted  wtth  6  to  10  per  cwt.  by 
ireiglkt  of  folpbono  aeid,  tpi  gr^  1'860  ev  170 
TiniM«L  After  ftsi^tion«  the  iraste  ealphniio  Mid 
ii  nBi>ofl,  sad  the  nepbtbalene  washed  twice  with 
bot  weiar,  and  flnaUf  with  w«ter  slightly  nlkaline. 
Ihewaahed  nnphthnlene  ia  tmaaferved  to  a  still 
lad  disliUed,  and  the  poortion  of  dbtiUate  coUeeted, 
irkish  dktila  over  between  212^  and  314"*  G.  Cave 
omt  be  take^  that  the  atiU-pipe  leading  to  eon* 
laoaMrbehept  hot>  and  the  water  in  oondeaaer 
M^beiltttfi,  in  order  that  Che  pipea  may  not  be 
bto«ked  with  aolid  naphtfaalena. 
Good  eommflKoal  naphthidene  should  nolbaDome 
teoiloarad  on  ezpoaure  to  the  rays  ef  the  ann  for 
\m  or  three  weeksv  and  on  diatUUtioQ  tha  boiling* 
point  ahonld  not  vary  by  move  than  one  degree 
ITvitigrade.from  commeneement  to  finiah  of  diacii- 
atioB. 

The  demand  for  naphthalene  ia  eo  limited  in  ooitt- 
parison  with  the  eneimous  qtiantitiea  of  naphtha* 
be  pceaent  in  ooai-taroila,  that  ib  is  a madter of 
oportanoa  to  many  tar-diatiliara  how  to  get  rid  of 
htit  trmde  naphthalene.  In  oeoBeqninee  of  Uiia 
teilad  deasand,  pure  naphtiialeDe  may  be  obtained 
ia  say  quantity  at  the  low  price  of  £10  per  ton*  It 
i  soeaatty  obtained  in  a  statoof  purity  that  it  it 
tueljv  if  eras,  adulterated. 

Afdhiaeena  was  firstobtained  from  the  laat  frac- 
tiouof  tha  distillation  of  ooaUtar  by  Dumas  and 
Uvsntin  1832.  They»  an  analysis,  gave  it  tha 
fonmilaaf  CuHit«  and  as  thia  iahaif  aa  much  again 
naspbtbalene  CioH«,  they  named  the  new  sub- 
itaaee  para-naphthalene ;  but  this  obemical  ooni' 
{NatioB  and  tha  low  melting-point,  IdO""  0.,  preva 
thstthay  did  not  obtain  anthraeene  in  a  eftataol 
pBzi^.  Fritaoha  descabed  in  1867  a  compound 
oMsiaed  from  ooal-tar  which  had  a  meUing-poiat 
of  2l(P  to  212**  C,  and  formula  0,|Hw. 

Andanon,  in  1862,  confirmed  thete  reenlia.  In 
I85G  Limpreoht  obtained  it  by  heating  dilonda  ol 
toxol  with  water  in  sealed  tubes  at  180^  C. 

He  alflo  showed  that  toluol  alone,  a  mixture  of 

d^iol  and  benaol,   or   of  benzol  and  ethylene, 

pMsdthrough  ared-hottube,  fumiihed  anthracene. 

Ia  lb68    two   Oerman   chemists,   Oraebe  and 

liebennsnn,  engagtd  in  inveatigatiDg[  the  olaaa  of 

wdies  known  aa  quinonea,  succeeded  m,  obtaining 

pttiracexie     from    alizarine.      HaTiog   obtained 

pBthrsoene  from  alizarine,  which  is  the  principal 

Odouring-matter  contained  in  madder  root,  they 

icmptcd   to    convert  anthracene  into  aliaarine. 

^  they  succeeded  in  doing,  and  thus  for  the  first 

bfeSTegetAble  colouring-matter  was  artificially 

bdaeed.    The  tar^istiUers  at  once  set  to  work  to 

nduoe  anthracene  on  a  large  scale.  The  Germans, 

^  Qfual    in    all    matters    relating   to   organic 

wmiatry,  were  the  first  in  the  field.     Several 

Uka  w«re  erected  in  Germany  and  one  In  England 

f  tiis  manufacture  of  alizarine  from  anthracene, 

^Thns  anthfaeene, which  previouslv  had  been  sold 

t  orude  state  as  a  rough  lobncant,  suddenly 

'-ne  an  article  of  great  commercial  value,    lu 

'6sr  1867,  a  few  months  before  the  discovery 

vbe  and  LiebermBAm,Dr.  Letheby,  in  a  lecture 

dellTered    on   Coal-Tar    Compounds,    said, 

ig  of  that  portion  of   coaUtsr   distillate 

i  contained  anthracene,  *<The  greasy  matter 

^in  oil,  which  follows  the  dead  oU  in  the 

tion  of  coal-tar,  is  used  for  making  railway  ' 

~.  with  resin,  oil,  4:c." 

ithracene  ia  obtained  from  that  portion  of  the 

'ate  from    coal  tar  which  has  a  density  of 

1 060  to  MIO.  or  12  to  22*»  TwaddelL    This 

of  the  distillate  is  allowed  to  stand  in  cool- 

iS  for  several  days,  when  the  anthracene 

ises  out.    The  oil  containing  the  crystals  is 

through  long  cylindrical  bags,  suspended 

s  frame,  or  througn  filter  pre8% ;  the  crystals 

J  retained  in  the  bags  or  filter  press  in  the  form 

TeUo  wish-green  paste.  Thepaste  is  now  placed 

^Qg  canvas  bs^^s  and  submitted  to  pressure  in 

tnlic  press,    llie  clear  oil  which  niters  from 

»J«tab  ia  reserved  for  further  distillations.  The 

^ne  paste,  after  pressing  for  several  hours, 

Gained  m  the  form  of  a  hard  caike  containing 

>^  30  per  cent,  anthracene.  After  beiuffdisinte- 

^  or  reduced    to  powder,  it  is  sold  to  the 

inns  manufacturers.     Some  tar- distillers  in- 

« the  percentage  of  their  crude  anthracene  to 

«rcent.  by  washing  with  light  oil  or  naphtha, 

•^ftttsring  and  pieasing. 

)  quantity  of  anthracene  obtained  from  eoal- 

Teiy  tmaii  •  jn  fact,  a  yield  of  71b.  of  pure 

■*eae  from  22401b.,  or  one  ton  of  tar,  is  ooo- 

s  fair  yield.    This  equals  about  0*31  per 

on  the  tar.    Thus,  to  obtain  one  ton  of  pure 

isyou  must  distil  about  400  tone  of  tar, 

«J«al8  about  4,000  tons   of   coaL    Yet, 

jh  the  qoatrtity  of  anthracene  obtained  from 

^  is  10  small,  it  is  now  made  ia  sueh 

'Sf  Q^  the  madder-root  haa^been  practi- 

<W»tti  irtjm  the  market  thipriast  few  years. 

«>«»  esthnated  that  Jft    the  year  1880 

^^^  prodticed  1,400  to^goif  pure  alizarine. 


TBitivft   IVD  Vanmio,— Wheo 

,    _    June    aa    aztiole    of    ooauaerce, 

it  WM  naoassaiy  that  aoaa  method  of  test* 
ing  should  be  devised  by  which  ita  value 
could  be  raprozlmataly  aaeertained.  Tha  firrt 
method  intfodnced  by  Dr.  Geaaert,  and  known 
aa  the  aloc^ml  teat,  waa  baaed  on  the  iaao- 
lubilil^  ol  anthracene  in  alcohol,  the  meltixig- 
poiut  of  the  anthracene  insoluble  in  alcohol  being 
also  taken.  Following  thia  method  came  the 
bisulphide  of  carbon  test  and  Perkin's  test,  in 
whicn  both  petroleum  spirit  and  bisulphide  of 
carbon  were  used  to  dissolve  the  ioipurities  found 
in  crude  anthracene.  The  percentage  of  anthra- 
cene by  each  of 'the  above  methods  being  deter- 
mined oy  the  quanti^  of  hydrocarbons  Insoluble 
in  a  certain  measured  quantity  of  the  solvents, 
the  results  obtained  by  these  methods  were  very 
unsatisfaetorj.  In  1873,  Mr.  Luck,  a  chemist  at 
Meister,  Lucius,  andBrboing^s,  published  a  method 
which,  in  a  modified  form,  ia  now  universally 
adopted.     It  is  known  aa  the  **Anthraquinone 

*^Take  one  gram  of  the  crude  anthracene,  place 
it  in  a  flask  of  SOOcc  capacity,  fitted  with  upright 
condenaer;  add  to  the  one  gram  anthracene 4ooc.  of 
glaoial  acetic  acid,  and  heat  to  ebullition.  To  this 
solution,  whicih  is  kept  boiling,  add,  drop  by  drop,  a 
solution  of  15  grams  of  cfomic  acid  in  5oc  of  water 
and  5cc.  of  gUcial  acetic  acid.  The  addition  of 
the  chromic  acid  solution  should  occupy  about 
two  houra^  the  solution  being  allowed  to  drop 
down  the  condenser  tube  by  means  of  tubulated 
and  stoppered  funnel.  After  the  whole  of  the 
chromio  add  solntioa  has  been  added,  the  contents 
of  the  flask  to  be  kept  boiling  for  two  hours  to 
complete  ozidaition.  The  flask  ia  then  allowed  to 
cool  for  aeveral  hours,  and  the  contesita  afterwarda 
made  up  to  200eo.  with  water. 

The  preeipttated  anthraquinone  ia  now  oolleotad 
on  a  filter  and  washed-r-first  with  pure  water,  thsn 
with  a  boiling  solution  of  aodic  hydrate  containing 
1  per  cent,  of  alkali ;  and  again  with  hot  water : 
the  aathraquinone  is  now  washed  from  filter  into 
small  dish,  a  little  sodio  hydrate  solution  (1  per 
cent)  added,  the  cantents  raised  to  boiling-pomt^ 
and  one  or  two  dropa  of  permanganate  of  potash 
solution  added,  and  the  boiling  continued  for  five 
minutea ;  if  the  permanganate  becomes  decolorised, 
a  few  drope  more  must  be  added  till  there  is  no 
further  deoolorisation  on  boiling.  To  the  solution, 
after  cooling,  ia  added  a  slight  excess  of  dilute  sul- 
phuric acid,  and  a  few  crystals  of  oxalic  acid ;  the 
whole  ia  now  filtered,  washed  with  warm  water, 
then  with  1  per  cent,  alkaline  solution,  then  with 
warm  water,  and  the  filter  paper  and  anthra^u- 
mone  transferred  to  water  bath  for  drviug. 
When  dry,  the  fitter  and  contents  are  weighed,  the 
aathraquine  brushed  off  filter  paper  by  meana  of  a 
fine  brush,  and  filter  paper  reweighed,  thus  the 
weight  of  tha  aathraquinone  is  arrived  at.  In 
order  to  correct  for  the  alight  loss  due  to  the  solu- 
bility of  aathraquinone  in  dilute  acetic  acid,  '010  ia 
added  to  the  anthraquinone  found.  In  order  to 
estimate  the  percentage  of  anthracene,  the  weight 
of  the  anthraquinone  is  multiplied  by  0  856,  and 
then  by  100;  thus  anthraquinone  weight  is  0'3ol 
ooneotion  0  010 

o"^  . 
'361  X  *856  X  100  ■>  30*9  per  cent,  of  aatbraoene 
present  in  the  aample. 

Ohemtatlana. 

{T&be  continrnd.) 


KEFLIES  TO  QUERIES. 

<s< 

*»*  In  their  (mswen^  Corrtipondents  an  r«- 
spectfuUu  requ§sted  to  mmtion^  in  90oh*imtano$t  ih$ 
titU  andnuikbtr  oftk$  query  ashed. 

146378.]— Bern* Wheels.— I  ahould  prafer  ^e 
larger  pair  of  whe^.-^GxAnoir. 

[46306.]— TerreatKlal  Byepieces.  —  «<  Alde- 
baran  "  now  aaya  (p.  198)—**  the  emergent  raya 
oroaa  immediately  in  front  of  B.*'  Without  atop* 
ping  to  inquire  what  measiin^  the  word  *'  emer- 
gent "  can  possibly  have  in  this  sentence,  we  are 
surely  eatitfed  to  ask  why  *«  Aldebaran  "  did  not 
show  them  ctosaed  in  his  diagram?  It  is  clear 
enough  to  me  that  **  Aldebaran  "  is  troubled  by 
diagrams  that  show  an  image  of  a  large  object. 
On  this  matter  he  may  perhaps  find  my  letter  in 
present  issue.  It  is  only  neoessarv  to  know  the 
very  rudiments  of  optica  to  be  able  to  calculate 
exactly  where  imagea  are  formed,  and  the  amount 
of  convergence  or  divergence.  Surely  **  Alde- 
baran "  can  do  thia.  If  &e  ri^a  (of  each  series) 
are  not  divergent  between  B  ana  C,  how  is  it  that 
the  power  is  increased  by  further  separating  the 
eyepiece  from  the  erector?  With  regard  to  the 
diaphragm,  I  thought  the  merest  indication  would 
have  sumced  to  pomt  out  the  absurdity.  Hie  dia- 
phragm must  be  In  the  focus  where  it  can  best  be 
seen ;  the  image  hha  tobe  viewed  by  the  help  of  the 


aasne  leiM,  and  tfaeaef  ore  maat  be  in  its  f  OOO0.  Henae 
the  diapmragm  and  the  image  must  oeoapf  the 
same  part  of  the  tube.    Is  that  clear  enough^-* 

[46467.]— Bheoeovd.^A  line  drwwa  by  a  lead* 
peiiail  baa  beao  aaed  aa  a  maistaiiiiu  in  a  vottaao 
dseuitk  Idoaoiknowwhat-thereaiBtaaoewttaki 
be^  but  it  muifc  be  tmmaaae.- GAamur. 

[46503.]— Jamming  of  Tapered  JOumala.— 
Bisnv  thanks,  *'  J.  J.  A.,'*  for  your  reply ;  but  it 
is  sml  short  of  my  requirements.  A^  I  stated  on 
p.  178, 1  merdy  instanced  a  lathe-mandrel  for  con* 
venienoe  of  reference.  I  want  a  general  rule, 
which  would  be  equallv  applicable  to  the  pivot  at 
bot^m  of  a  turbine- shaft  or  to  a  friction-clutcih^ 
for  example.  I  did  not  give  the  weight  tendins  to 
force  the  cone  into  its  matrix,  as  I  conceive  that^ 
if  it  means  to  jam,  it  will  do  so  with  almost  any 
force:  whereas,  on  the  contrary,  if  the  angle 
(whether  ABGorABDin  diasram.  p.  91,  is  the 
angle  is  the  question  I  want  solving)  exceeds  by 
ever  so  little  tiie  angle  of  repose,  no  amount  of 
pleasure  can  make  it  jam.  It  would  doubtleaa  be 
more  correct  to  speak  of  the  angle  of  repoae  aa  the 
**  angle  of  friction,"  in  the  case  of  a  awffUy  re- 
volving mandreL  Of  course  *' J.  J.  A.*'  under- 
stands what  tile  aagla  of  npoae  means^  and  ia  calf 
poking  fun  at  me  i^en  he  says,  **Jdon'tkBOW» 
&c."— GLarroH. 

[46526.]— Botaaioal.— If  <<Bobur"  waata  tha 
flowers  for  the  hecbariom,  he  should  dry  thaaa 
before  a  hot  atove^  preesioft  them .  between  newa* 
papers  loaded  by  a  weignt.  The  fixe  must  be 
sumoientiy  strong  to  rid  the  flowers  and  lesvaa 
oofflj^etely  of  their  moisture.  He  should  not  be  in 
the  leaat  hurry,  but  let  the  plants  dry  entirely ;  and ' 
should  keen  tlie  pressed  flowers  in  a  dry  place.  I 
have  seen  flowers  which  were  treated  in  uns  way, 
and  had  not  lost  their  colour  after  nine  years ;  but 
the  dampness  prevailing  in  Eaglaad  is  vecy  die- 
advantageous  for  any  such  collection.  f!or  micro* 
aoopical  purpoaea,  I  ahould  adviM  *^  fiobur  "  to  uae 
Farrant*s  solution  for  small  specimens.  In  thia 
case  he  ahould  preaa  the  flower  together  with  thai 
covering  glass  in  a  spring  press.  Thia  solution  ia 
best  mMe  by  disaolvittg  iour  parte  <by  weight)  ol 


picked  gum-arabic  in  lour  pa^  of  cold,  diati 


It  must  be  used  cold,  and  soon  viscifies  without-. 
oraoking.  As  other  preservative  media,  I  should 
advise  t&e  use  of  aqueous  solution  of  carbolic  acid, 
or  a  mixture  of  one  part  of  glycerine  and  two 
parte  of  camphor  water ;  or,  finally,  a  mixtme  ol' 
three  parts  of  pure  alcohol,  two  parta  of  distilled 
water,  and  one  part  of  glycerine.  The  last  mixture 
can  only  be  used  as  a  preservative  medium  for 
minute  preparations ;  and  a  cement  cell  should  be 
used,  taking  cam  that  the  alcohol  and  water 
evaporate  bmore  the  cell  is  closed  (which  is  donein 
the  ordinary  manner).— A  Misdical  Stubbst. 

[46518.1— K.B.  Bnfftnee.  — The  M,R.  06. 
poaaesB  30  bogie  eoginea ;  ten  are  6ff.  6in.  coupled^ 
and  the  remainder  7ft.  ooupled.  Full  dimenshme 
will  be  found  in  ba<^vols.  Thelirtter  dasswere 
built  by  Dabs  in  1877.  Later  on  In  the  year  ten 
passenger  engines  were  built  at  Dsrby  with  a  sin^ 
pair  of  leading-wheels.  These  engines,  numbcMd 
1347-1866,  wenrin  other  lespeets  similar  to  the  bogle 
enginea,  with  cylindere  18  by  26.  These  eagaaee 
ran  trials  with  the  begie  enginea,  and  the  reault 
ahewed  that  both  claases  did  their  work  exoeUently. 
and  that  the  aiagle  leading- wheela  worked  aa  wdl 
aa  the  bogie.  The  reault  ia  that  no  more  bogie* 
engines  have  been  bulk.  1400*1409,  1472-1491 
(M.IL  Oo.  1878-81)  have  drivtag-wheela  6ft.  8ia., 
and  cyliadeaa  18  by  28.  1493-1601  have  7ft« 
wheela,  and  were  budt  by  the  company  in  1881. 
They  beleag^to  esiaetly  the  same  class  aa  1347-13^ 
(wmohl  forgot  to  etase  ware  renumbered  101-110). 
The  laat  olesa  of  paaaeager  engines  are  1502-15^1 
(**KeilBon,"  1881).  dnvtng- wheels,  %t%.  9tn.; 
oyUndsn,  18  by  Oi.  111-115,  buiU  by  the  Oe« 
(1880)  have  driving-wheels  61!  t.  6in.  Therd  afa 
30  passenger  engines  ordered  new,  I  believe,  from 
Kitaon  and  Oo.— Mxtbob. 

[46631.]— Yaohfe  Beek.— Nbt  until  too  late 
fbr  last  we<^B  insertion  did  I  notice  **  W.  B.'e 
(Liverpool) "  reply  to  this  query.  I  do  notihink 
'*  W.  &."  is  aumetently  explicit  in  hia  advice,  and 
if  «<  J.  J.  A."  followa  it,  ten  to  one  his  deck  wllk 
be  nothhog  better  than  a  riddle  to  let  the  water 
through,  for  he  gives  no  iaatruetiona  as  to  how  tka 
aeama  are  to  be  made  watertight.  And  let  us  note, 
the  more  seams  tbsre  are  the  more  room  for  leaks. 
When  I  penned  my  reply  to  this  query,  I  thought 
that  **7.  J.  A.,*'  having' thisTacht,  and,  like  moat 
of  us,  not  overstocked  with  spare  cash,  proposed -fay 
do  all  he  could  towards  putting  on  his  deck  himself. 
If  that  is  the  case,  I  say  the  less  seams  he  has  th^ 
better  for  keeping  deck  watertight :  aud  if  he,  as  I 
suggested^  gets  a  journeyman  shipwright,  or  an 
el&r  apptfentiee,  to  give  him  a  hint  or  two  on 
the  spot,  it  will  be  the  bsat  for  him.  Another  thing 
makes  me  tiilnk  my  suggestion  is  the  best  for 
^  J.  J.  A.^  is,  if  he  had  the  capital  to  have  a  deck 
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pot  in  At  ft  yftcht  builder*!  on  tho  fintit  linM,  lie 
would  not  be  asking  queriea  in  **  oon."— Wobkino 
Tox. 

[40549.1— Scienoe  Queetiona.— I  thonld  ^* 
po8e  the  xoIlowiDff  method  :^8inoe  GOt  ftnd  HOI 
are  lolable  in  KHO,  let  the  whole  miztore  peti 
throngh  ft  tube  oontftining  KHO,  whieh,  at  w^  fts 
the  miztnie,  has  been  weighed  before  the  tef>t. 
Then  the  weight  gained  by  KHO  telle  nt  the 
quantity  of  COg  and  HCl  as  a  whole.  Kow  esti- 
mate the  quantity  of  CI  contained  in  the  solution 
of  the  KHO,  and  hence  calculate  the  qnanti^  of 
HCl.  Having  found  this,  we  can  easily  fina  the 
quantity  of  COg.  This  is,  of  course,  equal  to  the 
di£ference  between  the  weight  cain^  by  the 
KHO  and  the  weight  of  UGl  The  otheor  con- 
stituents, being  insoluble  in  KHO,  can  be  treated 
separately,  in  the  following  manner,  Jhtroduce  a 
certain  q^uantity  o£  O,  and  explode.  Then  H«0 
and  COg  is  formed.  From  the  qoantlty  of  water 
we  can  readily  ealculate  H.  Without  difficulty 
OOg  can  be  got  now,  and  hence  CO.  Thus  only  0 
and  K  ia  left.  Subtracting  the  quantity  of  O 
introduced  from  the  quantities'  left  by  the  water 
and  the  dioxide,  and  the  quanti^  present  in  the 
free  state  (which  can  be  found  by  means  of  copper 
or  ^tasaic  pTrogaUate),  the  original  quantity  of 
O  IS  obtained,  in  this  way  we  have  found  all 
constituents  but  K.  In  order  to  get  this  last 
quantity,  subtract  the  obtained  quantities  from 
tfta  original  quantity  of  our  mixture.  The  differ- 
ence gives  na  the  quantitjr  of  N.  (2)  100  parts  of 
CaOOg yield 44  partsof  COs 

.*.  1  part  of  CaOOs  yidds  -^-  part  of  C0>. 
100  parts  of  SrCO,  yield  29*847  parts  of  OOt. 


1  part  of  SrCO;t  yields 


29  847 
100 


part  of  GO,. 


But  (1-3S32  -  X)  OaCOa 
•3332  -  z 


+  xSr  yield  0  5104  COg. 


/lj333a-x\^20,U7^^  05104. 
V        100       /  luo 

Or    (13332-a;)    44 -I- 29  847  a:  =  51  04. 
.-.  14163  X  «=  7'620d. 
And  henoB,  x  a  0*538. 
Therefore,    under   the  above   conditions,    13332 
f^rain  of  the  mixture  oontain  0*538  SrOO}.    But 
emoe  147*05  parts  of  SrC'^s  contain  87*2  parts  of  Sr, 
(VSSS  part  of  SrCO,  contam  0*319  part  of  Sr.  Thus 
we  get— 

1 3332  r  0»319  : :  100  !  a*. 
Or,  31*9  =  1*8382*. 
Sf  =  23-9. 
Therefore;  the  peroentage  of  15r  is  about  23*9.— A 
MsDicAL  Studsht. 

[46568.]  — Kerolvinff  Oas-Brumera. —These 
act  on  the  principle  of  Barker*s  mill— the  jets  issuing 
in  one  direction  to  the  side.  The  portion  carrying 
the  Jets  is  either  a  simple  sheath  to  the  gas-tube  or 
revolves  on  a  needle  pofnt.— T.  P. 

146577.]— TelegTftphy.— The  querist  should 
refer  to  yoor  XXxth  volume,  wheteiu  he  will  find 
Mr.  Preece's  lectures  **0n  Telegraphy*';  and  on 
pp.  897, 425, 1  think  the  duplex  and  quadruplexare 
explained.  The  lectures  are  pubUahed  ma  col- 
lected form  by  the  Society  of  Arts  at  2s.  — 
E.  G.  M. 

(46639.)— Ppwer  of  Water-whaeL— To  E. 
MoBCUN.-^In  calculating  motive  power  there  are 
three  quantities  to  take  into  consideration— name^, 
time,  distance,  and  weight.  See  answer  to  quaiy 
46410  to  find  velocity  of  discharge  from  pipe.  A 
4ia*  pipe,  100ft  long,  with  15ft.  of  fall,  will  give 
29  cubic  feet  per  minute,  taking  water  at  its 
greatest  densi^:  there. are  62-51b,  per  cubic 
foot  Multiply  62-5  by  29  =  1812-5lb.  flowing  per 
minute.  We  have  now  got  two  of  fiie  quantttles, 
time  and  weight  Then  the  fall  or  distanee,  12ft. 
X  1812-6  t=:  21  750  foot-pounds.  As  33,000!b. 
raised  one  foot  high  per  minute  is  one  horse- power, 
then  21.750  -f  ^000  >=  -6^  nearty.  Thls%  fhe 
fheoretioal  horse-power.  Th9  effective  power  is 
one-^ird  less.  *66  >r  2  a  192  -r  3  »  ^,  nearly 
litU  hont-power.— W.  H.  6. 

[46660.1— Sntton'a  Seoondftry  Bftttenr.->Xn 
reply  to  He  /.  Hesmalhalch,  jun.,  when  X  said 
thftt  I  had  indiftrubber  between  top  aud  bottom  of 
the  plates  to  prevent  contact  |  meant  what  I  said. 
I  have  simply  two  pieces  o|  mdiarubber  pipe  fixed 
oa  to  the  copper  plate,  one  at  the  top  Mid  one  at 
the  bottom.  Everything  ia  done  aoc<arding  to  the 
4esc»ftotion  giVen  in  <*oi^^  boom  weeti  back,  and 
the  0^1  was  charged  until  sill  the  copper  was  de- 
posited, and  tiie  sdutloii  left  dear  and  ahnoet 
oolourless.  ThSs  couM  not  have  been  the  case  if  I 
had  entirely  covered  t2te  p^tes  wf  eh  indbrubber, 
fli  suggested  1^  our  ftteo.— W.  SrntcRBtTST. 

£46704.]  —  Blake  Traxiamltter.  —  I  am  ex- 
tremely ob%ed  to  those  geiitlemen  Who  have 
answered  my  query.  I  hate  not  got  the  *'B.  M." 
refeited  to  by  -at  P.  M.*':  nrwJd  he,  therefore, 
as  he  offers,  lindly  lend  me  the  one  be  has  f  I  will 
take  great  care  of  It  The  sketch  sent  by  •«  Toshi  »• 
I  as  enlightened  me  a  great  dbftL  WnihepleftMBtftte 


(1)  What  is  the  use  of  the  hole  in  the  centre  of  bar 
F  (in  the  Fig.),  by  which  the  microphone  is 
adjusted?  (2)  Does  the  spring,  tipped  with 
platinum,  touch  the  diaphrairm  and  the  carbon,  or 
only  the  carbon.- John  H.  Bidbb,  48,  Southville, 
Bedminster,  BristoL 

[46712.]-Yftcht—"  Minim  "  would  probably 
find  a  boi^  made  of  canvas,  stretched  tightly  over  a 
light  frame  work,  the  best  to  answer  his  require- 
ments. Such  boats,  called  '*  Cnrraghs,"  are  used 
by  fishermen  on  the  west  coast  of  Ireland,  and  are 
extremely  light,  one  that  will  carry  three  men,  and 
as  many  nnndred weight  of  fish,  being  easily  carried 
by  one  man,  bottom  upward  upon  his  head.  A 
boat  12ft  long,  3ft  or  3ift  beam,  and  18in.  deep, 
would  carry  <*  Minim "  and  a  friend  upon  a 
draught  of  about  5in.,  and  would  weigh  about 
601b.  Ballast  would  be  as  difficult  to  carry  about 
as  a  heavy  boat;  but  two  light  cylinders  of  tin- 
plate  fitted  to  the  bilge  on  each  side,  and  filled  with 
water  before  sailing,  would  do  equally  well.  A. 
canvas  boat,  with  a  deep  false  keel,  which  must  be 
added  after  the  boat  is  tnisbed,  oiled,  paiuted  and 
varnished,  wiU  sail  very  well,  even  on  a  wind,  and 
a  single  paddle  dextrouslv  used  by  a  person  sitting 
as  far  aft  as  possible,  wiU  propel  her  in  a  strught 
course  if  becalmed  away  from  land.  A  bamboo 
mast,  about  10ft.  high,  and  a  standing  lug-aail, 
with  a  lighter  bamboo  for  a  yard,  and  a  lighter 
still  for  a  boom,  would  be  the  handiest  rigs.  U 
**  Minim"  will  send  me  his  address,  I  will  forward 
him  fuQ  directions,  with  sketches  to  scale,  of  boat 
and  fitting8.->B0BU780N  Cbusob. 

/46718.]— Bleaching  Olotbea.— Make  a  weak 
solution  (k  chloride  of  lime,  and  steep  the  clothes 
in  it  over  night ;  then  wash  well  in  dean  water, 
and.  dip  the  aiticles  into  water  made  only  sour 
with  vitriol ;  then  a  final  wash,  usiog  soap.  Your 
things  ought  then  to  be  white  as  new.— /OKir 
Bbowv^ 

[46734.]-M.  B.  Bngines.—"  Meteor  »•  asks 
for  the  number  of  the  Midland  engine  sent  by 
Fair  bairn  and  Co.  to  the  1862  Exhibition.  It  was 
No.  479.  The  270  to  279  olaaa  were  built  by 
Thompson,  Kitson,  and  Hevrittson,  of  Leeds,  1862 ; 
the  280  to  289  clsss  were  built  by  Stephenson  and 
Co.,  1853.  Both  these  classes  have  aU  been  rebuilt 
or  replaced.  The  present  480  class  were  built  by 
Stephenson,  1856  and  1857.  These  numbers  were 
then  381  to  385,  and  400  to  «)4 1  These  old  engiaee 
have  been  rebuilt  and  placed  in  the  480  class ;  the 
old  480  engines  hftve  been  rebuilt,  and  now  ate 
480a.  These  numbers  will  be  changed  shortly,  as 
they  will  be  put  in  the  place  of  10  worn-out 
engines.- A  Dbiybb. 

[46735.] —Bamea'     X.ocoinotiTa  — Ebxata.— 

Line  26,  2nd  column,  y,  202,  should  read:  The 

boiler  is  fed  by  two  iujectors,  pumps  not  being 

line  26,  * '  smokebox*^  ought  to  be  flre- 


andin 
box.— B.  W, 

[46739.] —Kltro-Oluoose.—Ihave  experimented 
according  to  Mr.  Bobinson's  Instructions,  on  p.  205, 
■ad  have  totally  failed.  I  plaoed  the  vessel  with 
the  acids  in  a  stream  of  water  to  keep  cool ;  but 
when  I  added  the  ground  sugar,  after  a  short 
time,  it  boiled  up  and  threw  off  dense  brown  fumes. 
Will  W.  Bobinson,  or  any  of  the  chemical  readers 
oftheMBOBANio,  give  me  further  particulars?— 
a.  Thoicas. 

[46745.] -Sto;?ping  Teeth.— To  "  W.  B.  A."- 
Boes  carbolic  acid  simply  drug  the  nerve  or  destroy 
it  ?  What  would  destroy  it  ?  1  have  some  decayed 
teeth  that  make  themselves  psxtioularly  '*  offend- 
ing" during  this  part  of  ihe  year.  A  ''tiny 
crystal  *'— can  it  be  obtained  other  than  in  a  liquid 
state  ?— /0E2f  Albx.  OLLAStp^  F3»M.S.,  Enfield. 

[46765/1  —  Perloataal  Blwtimatlatn.  —  To 
"R.  A.  Y."— Observe  temperance  in  eating  aud 
drinking,  and  take  only  plainly-cooked  and  nu- 
tritious foods.  If  you  take  Intoxicating  drinks, 
litnit  yoursdf  to  one  pint  of  good  sound  ale  per 
diem.  H  you  smoke,  continue  the  habit.  Pay  at- 
tention to  state  of  your  bowels,  keeping  them 
regularly  moved.  Obtain  a  small  quantity  of 
ooTchloum  wine  (ios.)  from  some  first-inass  diemist 
in  your  town-,  and  take  fifteen  drops  in  water 
three  times  per  day.  I  should  like  to  icnoir  if  you 
get  relieved.  For  a  purge,  when  wanted,  take 
|o<.  of  sulphate  of  magnesia,  or,  as  It  is  called 
oommdnly,  Epsom  sidts,  combined  with  half  a  tea- 
spoonful  of  ground  ginger.  ^-^JinnOB  F&A.cn* 
'I'uyiiBx. 

[46769,I-SU\rarl&ff  Xlrrora.- Having  had 
oonsidersible  experience  in  silvering  mirrors  by  de- 
positiouy  I  may  be  able  to  give  a  little  assistance 
to  *<  Signed  Cnemist,  No.  50."  I  first  published 
the  process  in  the  ^riliih  Journal  iBhotographie 
AlHumaeicit  1873,  and  further  remarks  hereon  in 
the  Ahnanae  t6t  1876 :  see  also  hints  contained  in 
an  article  on  **  Silvering  the  Front  of  Glass,^  by 
ProflBSior  Piazftl  Smyth  (Astronomer  Boyal  for 
Scotland)  in  the  ^/m<rtt(ic  for  18^1.  Make  a  20- 
grain  solution  of  nitrate  of  sUter,  and  a  lO-gtain 
solution  of  pure  caustic  potash ;  also  a  solution 
made  as  follows:— Loaf-sugar,  2,700  grains;  dis- 


tilled water,  20  ct, ;  ajtiic  acid,  2  drachms ;  alcohol 
(strong),   lOojs. ;  diaiitled  water,  to  make,  $0os. 
The  solutions  are  mixed  for  use  in  the  following 
manner :— Take  one  part  of  silver,  and  one  part 
of  potash  solutions:  add  ammonia  to  jast  diasohe 
the  precipitate,  and  two  parts  of   distilled  water. 
Now  add  a  further  quantity  of  eilver  sohition  till 
tiie  sUveriag  fluid  is  deddedly  tvrbid.  TbsamMBt 
to  be  added  will  depend  upon  the  quantitf  ot  tna 
ammonia  remftining.  denn  tb#  glaas  to  besUvsred 
with  a  little  of  the  potash  solution  andtripoUon 
apiece  of  cotton  wool,  and  well  riase  iadean 
water,  finiahing  with  distilled  water,  aadbee^ifig 
it  wet  till  brought  into  contact  with  the  silTeriog 
solution.    When  all  is  ready,  add  to  every  onnoe 
of  silvering  solution  one  drachm  of  the  augar  solu- 
tion or  reducing  agent.    Take  ears  to  make  the  re- 
ducing agent  a  wdek  before  you  want  to  use  it:  it 
improves  by  age.    Keep  all  the  solutions  and  dis- 
tilled water  in  a  warm  room.    Bab  a  little  paraflhi 
or  beeawax  on  the  stopper  of  bottle  of  potaah  solu- 
tion, or  it  will  become  fast.    The  metallic  scum  is 
caused  by  the  hot  water ;  pinholes  are  caused  by 
solid  particles  in  the  solution  or  on  the  glass.   The 
coating  of  silver  should  be  perfectly  opaque  by 
transmitted  light.    Small  mirrors  are  beat  dned  on 
a  pad  of  blotting-paper,  and  after  warming,  may 
be  polished    with    rouge   and  chamois  leather, 
taking  cart  to  first  rub  il  with  a  pi«oa  of  leakbsr 
without  rouge,  till  the  rubber  passes  smoeUily 
over  it— H.  J »  Buktov,  Tyne  VOla,  HaawalL 

[4677^.]  -New  Fortti  of  Oheafp  Battery.— Tf 
I  mf ght  step  in  between  this  questioner  and  As 
gentleman  appealed  to,  I  would  advise  your  readen 
not  to  waste  time  in  making  the  battery  deeeribed. 
It  may  be  all  that  it  is  painted,  but  I  should  odIj 
believe  the  statements  made  en  ocular  demon- 
stration, or  when  certified  to  by  eome  such  authority 
as  *^  Sigma."  Nothing  very  marreliouv  in  the 
way  of  batteries,  whether  in  constancy,  power,  or 
cheapness,  is  to  be  expected  nowadays,  and  anv- 
thing  very  good  would  be  almoat  sure  to  m 
patented.— N(7N.  PoB. 

[46782.]— Bzploaioa  in  Firebox  of  Loco. 
Engine.— To  explain  satiafaotorily  this  exfioaoa 
it  would  be  necessary  to  know  aomething  «f  the 
natureol  ibe  previous  bursting  ol the  tubeandof  the 
rent  caused  thereby.  However,  I  wUl  attempt  so 
explanation  that  may  probably  be  the  true  aad 
only  possible  one.  When  the  boiler  was  empusd 
after  the  return  to  the  shed,  there  remained  soaa 
steam  in  the  tube  as  well  as  some  water.  Tte 
cold  water  afterwards  introduced,  would,  of 
course,  coodense  the  remaining  vapour,  snd 
through  that  a  vacuum  would  be  created.  The 
simple  loosening  of  the  plugs  has  caused  the  air  to 
enter  violently,  and  fill  up  the  vacuous  space.  Tto 
phenomenon  is  of  course  accom|>anied  by  nnise,  and 
projection  of  all  that  there  might  be  m  the  tube, 
such  as  soot  This  will  explain  why  the  man  got 
his  face  mariud  with  black  spots.  There-eDtFanos 
of  air  through  the  rent  would  kelp  to  this  consider- 
ably.—Es.  QOBSBT. 

[46787.]— Condenaer.— I  made  my  eondensff 
of  50  sheets  of  tinfoil  6in.  by  5in.,  separated  by 
sheets  of  paraffined  white  foolscap- paper,  7in.  bf 
6in.  fiuiu  up  sheet  by  sheet,  and  notice  the  b- 
crease  of  spark  at  the  secondary  end,  and  diauan- 
tion  of  spark  at  the  contact-Hreaker.  Canf  oUy 
examine  all  the  sheets  of  parskffined*  paper  to  kafs 
them  free  from  pinholes.  X<ay  down,  say,  fm 
sheets  of  paraffined- paper;  thel^  a  sheet  ortiofo& 
projeoting   aa  shown  at  ▲  ;  then  cas  sleek  of 


paraffin-paper,  and  then  a  4iMt  o^  ^n^  P^* 
jectiug  as  at  B,  and  so  on  alternfttabr  I^J^ 
over  the  paper.  One  series  of  tinfUb,  Ajto  w 
connected  to  the  spring  aad  thft  ?"<*»*»  .■•™!»^ 
to  the  upr^ht  caniying lie  ■pmfatah-^j  of  ^ 
contact-breaker.  menthecondtoserfffiwiIw«» 
Mep  it  hot  and  put  it  undiir  jpressrirsT  tl*  to- 
proves  it  very  much.— Taos.  N.  AJMiws.  5a»w 
M^ds41ist  Advanead  ««Tri«pBsphy»f  OB^Aiid  Q«Ui 
of  JUondon»  Plynonih. 

r48790J-«tl5tto»  OMtl*.*4Wt  J**  «* 
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and  aft  2  l.p.  cyfinden,  eacb  90ia.  diameter  :  1 
h  p.  ojYinder,  63in.  diameter  *  stroke  5ft.  oin. 
BDginefl  indicated  on  trial,  8,05d  H.r.,  with  1001b. 
bouer-pressnre,  28in.  vacuum,  661  revolutions  per 
minute ;  mean  speed,  18^  knots.— S.  W.  J. 

(46793.]— aiiMinv  Belt  SpUoingA.— Sevaral 
ttaui  are  xeoommendedY  but  X  believe  there  ia 
oothiBff  baiter  than  good  glua  to  which  tannin  baa 
betn  added  until  it  beeomes  "  iop7.''--Nuir.  J>OB. 

[46801.1— 9nb  •Oironlt  to  Tsdloator.  —  If 
"Bor**  win  connect  his  rooms  with  indicators  as 
pff  sketch,  he  will  find  no  difficulty  as  to  the  ctr* 


/'h 


colts  intarferiog  with  each  other.  1,  3,  3,  4,  piuhe*, 
A,  B,  0,  D  iodioators*— H.  J.  J. 

[M0O2.]— Barly  Btalngf.— I  take  a  common 
AAeriosn  6«.  6d  alarm -otoek,  and,  removing  the 
iprin^wbfoh  holds  the  wire  tbait  makes  tbe  alarm 
sot,  I  aobatitiite  a  wire  sfpriag  aktaohed  to  the  riaht- 
hsod  fide  of  the  plate.  To  this  I  As  one  end  of 
tbe  wire  eooneotea  with  the  battery,  so  that  when 
fts  alarm  ia  aet,  the  end  attached  to  the  spring  doea 
not  quite  touch  within  a  small  glasa  tube  the  uther 
wire  connected  with  the  battery,  which  baa  been 
fixed  within  it.  Upon  the  alarm  going  off.  the 
fllMio^  which  has  held  it  flies  forwud  and  bears 
with  it  the  end  of  the  wire  attached,  which  touches 
the  other  wire  completing  the  circuit,— W.  F.  B. 

(4^11.]— Be-ramlalilng  Do^-Oart.— Well 
wish  in  water  quite  free  from  grease,  dirt  of  any 
kbd,  then  rtib  down  with  a  wet  etoih  and  pumice- 
powder  tm^  it  ie  quite  dead  or  without  gloss,  wash 
sad  dry  with  a  waehleather.  If  it  is  not  well 
nibbed  down  with  pum^-powder  tbe  varnish  will 
sot  adiMrv  as  it  should.  Give  two  ooats,  the 
isoond  as  eo<Mi  as  the  first  will  stand  working  upon. 
Tsniah  with  best  copal  vaniish,  iionwork  with 
japan;  gel  it  ftom  tbe  eoaohmakers.— ^ahbs  Pab- 


size ;  the  top  piece  is  simply  a  flat  board  clamped ; 
dovetail  the  bottom  and  bed.  There  are  a  number 
of  notches  for  the  carrier  to  fit  upon,  in  order  to 


{48813.3-Dry.rot.— "B.N.  H.^  will  find  the 
oiuy  cure  for  the  above  is  plenty  of  ventilation. 
We  have  tried  all  ways  to  get  rid  of  it  out  of  our 
works  but  cannot  persuade  it  anywajr,  but  find 
vsDtilation  the  beat  way  of  keepmg  it  down.— 
Jixsa  Pabeinson. 

[468l3w]— ^Dry-rot.— Dr.  Z^rener  reoomsnends 
s  prsparation  which  be  calia  **  aotimeruHoa."  In 
the  liquid  form  it  eoasists  of  boraeto  acid,  oommon 
islt,  and  silica.  I  think  you  would  find  a  stron|( 
(js saturated)  solution  of  boiaz  effective,  letting  it 
Mtk  into  the  wood  until  the  pores  were  flUed  with 
borax.— Nux.  Dor. 

[46814.1— Oaledoniaa  Engines.— The  dass 
"BN.H."  refers  to  were  Noa,  136,  137,  138, 139, 
140, 141,  142,  and  143.  They  weie  built  in  1863. 
Th^  had  saddle  tasks.  With  Ihe  exception  of 
111  and  142  they  were  aU  attered  to  six-wheeled 
soginss,  leading  aL4  driving  wbeela  being  eeu^ed. 
Nos.  1)6  aad  142  ended  their  d*ya  as  tender 
mgines,  with  intermediate  shaft  as  before,  aad 
numingon  four  wheels  only.  None  of  this  class 
ire  now  running.  The  other  patt  of  the  queiy  is 
Kanewbat  ambiguous.  Does  **  B.N.H."  mean  the 
old  six-wheel  conpled  engines  or  the  mudem  ones  ? 
If  he  means  the  old  ones,  I  may  aay  that  96-100 
elssB,  by  Jones  and  Potts,  of  JMewton,  and  122-131 
dasL  built  at  Gkeenock,  both  came  out  in  1S50. 
The  latter  dass  had  originally  cylinders  17in.  by 
34b.,  but  were  altered  to  ICio.  by  22in.  The  six* 
ooQpled  wheels  were  4ft.  6in.  The  coupling- 
tods  were  removed  from  the  trailing  wheels,  which 
wars  lemoved  and  a  sanaller  pair  substituted.  In 
Qdi  fbnn  there  are  two  still  runnio^  now  numbered 
182  sad  183 ;  I  am  not  sure  if  all  Were  altered  to 
^ovr-oou^ed  engiaea.  in  their  flrat  form  122  class 
*»s  Tery  powennl  engines,  thougb,  of  course,  the 
pcsMaze  was  very  low.  The  modern  six- coupled 
«i^  are  Nos.  €31  to  660.  I  think  that  dass 
BMs  its  appearance  some  seven  or  eight  years  ago : 
tksf  were  built  by  Ddhs  and  Co.  The  six-ooupled 
^sslsaxe  alUn  front  of  the  fi»9box,  reducing  the 
wbMl-baae  to  about  10ft.  6in.  They  have  iBm. 
cfHnden,  24in.  atroket  and  the  wheela  are  6ft. 
^i^sMter.  I  am  alndd  X  do  not  remember  either 
w«B  ot  numbers  asked  for  in  36398.  Ajsreat  manj. 
<«  the  "  ^tnny  lind     enginea  eame  ova  in  '48  ana 

49,  though  some  appeared  on  the  scene  earlier.— 


,^6B31.]*^7!bdt«CTaplile«— Theanotted  teitgh 
jaM  wul  gire  you  ample  lifcatwwtitfna  to  wortt 
nom.  At.tfaebottomthereisArefieeter,orapiece 
01  white  paper  will  do  instead;  the  bottom  pieoe 
^bed  are  made  in  one  pieoi^  And  aawn  aifter- 
**N«;  then  you  will  hate  both  exactly  the  same 


raise  the  negative  or  lower  as  desired:  there  is  a 
piece  of  very  fine-ground  glass  in  the  bed  for  the 
negative  to  rest  upon ;  the  easel  is  easily  adjusted 
by  the  brass  clips,  as  shown  at  the  side.  If  yon 
cannoit  dovetail,  get  some  s^are  pieces  of  wood 
and  woxic  away  till  you  can ;  if  you  simply  sprig 
them  together  you  will  have  a  botch  ca  a  job. 
Every  amateur  photographer  should  be  his  own 
cabinet-maker.  In  the  last  four  yoftrs  I  have 
made  apparatus  which  would  probaoly  have  cost 
^26.  If  the  amateur  can  manage  ibis,  then  bis 
'*  hobble"  is  in  reality  a  pleasure. -tJaxzs  Par- 
kinson. 

[46883.1  ^BnmpiAff  Koiae  in  Bngine.- 
Thanks  to  «*  J.  K.  P.»'  snd  ♦'J  J.  A.,"  I  may  say 
that  the  keyway  is  already  sunk  in  the  main  shaft 
and  properly  fitt(>d,  also  that  the  steam  enters  tbe 
cylinder  just  at  the  end  of  the  stroke  and  outs  off 
a  little  over  the  centre.  Will  they  or  any  other 
reader  kindly  advise  further  ?— Onb  m  jl  Fix. 

[4C8d3.]  —  Bompinv  Kolse  ia  Bngrlne.  — 
Although  addressed  to  «<6uuHght,*'  it  will,  per- 
hape,  do  no  harm  for  another  to  state  causes  of  the 
abofe  he  has  met  with  in  a  course  of  16  year&*  ex- 
perience. As  you  refer  to  main  shaft  and  crank- 
pin,  just  see  both  are  square  with  cylinder  at  all 
portfotts  of  stroke.  If  shaft  is  squarOi  try  for 
erank-pin.  I  hare  known  pin  to  be  not  put  in 
true— t  #.,  hole  in  crank  not  bored  true;  same  for 
besSi  Examine  slide  for  lift  and  length  of  stroke ; 
piston  on  rod ;  al-o  look  at  cylinder  covers  if  piston 
touches.  And  last,  though  not  least,  look  for  tlie 
least  Uetl$  drop  of  water  in  cylinder  at  the  end 
of  each  stroke.  Bemidy  will  suggest  itself..'^ 
B.  A.  a. 

[46883.]  —  Bnmplrir  Noise  tn  Baglne.-^I 
think  the  bumping  noise  in  tbe  engine  is  neither  in 
Uie  crankpio  nor  the  neck  beasing,  asi  after  many 
years  of  experience  with  all  kinds  of  engines,  1 
have  found  that  engine^  makers  do  not  allow  iu  their 
valve-seUing  sumoient  cuahioniag  to  brin^  the 
pLBton  softly  to  the  end  of  its  stroke  before  it  re- 
ceives the  aleam  admitted  by  the  lead  to  cause  its 
return  stroke.  Now^  *'  One  in  a  Fix,"  should  take 
off  his  steam- chest  cever»  and  move  his  en^:ine 
round,  and  take  notice  of  the  lead  of  the  slide- 
valve,  which,  in  an  enmne  of  the  size  he  men- 
tions, should  be  about  l-32nd  of  an  inch.  He  will 
probably  find  that  the  port  is  open  to  the  exhaust 
until  the  vliston  is  just  going  to  commence  the 
return.  Should  this  be  the  case,  he  should  knock 
the  key  out  of  the  eccentric  diac  (usudly  a  hollow 
one  with  nokeyway  on  the  shaf  Q,  making  a  mark  on 
both  disc  and  shaft  to  show  original  setting,  then  de*> 
scribe  a  circle  on  paper  or  bom  the  exact  diameter 
of  the  crank -shazt  i^  the  fit  of  the  disc :  divide  the 
circumference  of  the  circle  into  twelve  parts  equal  to 
one  another,  and  setting  his  dl^ea  to  onediviaon, 
advance  his  eccentric  disc  to  that  distanoa  from  the 
original  mar]^  in  the  direction  of  the  engine's  mo- 
tion. Then  key  up  and  move  round  by  hand  again, 
and  it  will  be  found  that  the  cushioning  is  recti- 
fied, but  that  there  ia  too  much  lead.  ^Now  cut 
and  drill  twoatripa  of  iron  or  biaas,  and  nvet  them 
upon  the  two  $U9m  edges  of  the  valve,  and  t^» 
them  off  until  there  is  lT32Bd  inch  lead  when  the 
crank  is  just  past  the  dead-centre  on  both  sides ; 
equallyi  if  an  horiaontal  engine ;  on  the  weight 
ride  more  lead  if  a  vertical  engine.  I  am  certain 
that  though  the  noise  s9emt  to  proceed  from  tbe 
bearings,  sudi  ia  not  the  case,  if  they  are  mode- 
rately Sose:  and  ff~*«Otie  hi  a  flx^Ukesiotry 
my  imnple  plan,  he  will  find,  Hke  I-  have  done,  a- 
siHHit  eenrsnt  in,  hie  aaglne  instead  of  a  noisy  one. 

[46846.1— to  Xr.  Bawies.— I  am  much  obliged 
to  ^'  Ted  Arthur  "  for  his  good  opinion,  but  I  am 
afraid  he  would  jprore  himself  but  a  bad  exponent 
of  the  feelings  of  the  musical  portion  of  our  readers 
were  I  again  to  trouble  them  with  the  dry.  details 
of  ptano-tnniag.  I  wiU.  therefore^  refer  him  to 
No.  830  of  the  X  M^  where  the  natter  was  ex- 
haustively treated,  though  should  he  get  into  any 
difficulty  I  shall  oonrider  it  a  privilsige  to  assist 


him.  I  am  glad  to  teQ  him  that  by  making  himself 
familiar  with  the  strings  he  has  removed  one- 
half  of  the  difficulty,  it  being  usually  just  that 
part  amateurs  are  most  afraid  of.  The  best  posi- 
tion of  the  beatings  is  from  the  F  on  the  fourth 
line  in  the  baas  to  the  next  B  above  it.  The  first 
note  tuned  ia  the  C  between  them,  which  should 
be  set  to  the  tuning-fork,  these  12  notes  forming 
the  base  from  which  the  zest  of  the  notes  are 
toned.— W.  H.  Davxes. 

[46816.1— Hngineerlnff.— To  •«  Beawskd."— I 
should  like,  as  a  forergner,  to  say  a  few  words 
on  this  subject.  The  Engineer  of  last  year 
inserted  two  or  three  letters  of  mine  «tt  the 
"Education  of  Engineers."  This  subject  is 
naturally  akin  to  the  present  one.  There  is  no 
examination  required  in  England  to  become  an 
engineer.  The  usual  thing,  as  you  know,  is  to 
serve  an  apprenticeship  in  the  worka  of  some  wdl- 
eetabHahed  mecbanuMU  engineers,  or  in  the  office  of 
a  competent  civil  engineer.  There  are,  nowa* 
days,  many  examinat^ns  conferring  a  diploma, 
either  of  M.E.  or  C.E.  in  connection  withuniver- 
siiSes,  su(A  as  Glasgow,  Edinburgh,  &o.  But  no 
competent  man  will  accept  a  yoting  man  provided 
with  these  diplomas,  if  he  has  not  served  the 
regular  apprenticeehip.  Of  course,  there  is  good 
in  both  university  training  and  irorkshop  practice. 
Bat  it  is  likely  that  the  latter  wiU  hold  long  yet. 
I  advise  you,  feelingly,  to  go  into  some  good 
engineering  worics  or  offices,  and  at  the  same  time 
devote  your  leisure  to  the  acquirement  of  theoretleal 
knowledge.  Abroad,  espedally  in  Frauce,  the 
diploma  is  everything,  so  that  we  get  people  that 
are  apt  at  every  tbiog,  but  good  for  nought.  They 
get  laughed  at  by  the  workmen.  The  Gkrmsn 
system  (Berlin  Academy)  is  the  best,  as  it  combines 
in  the  course  of  five  years,  a  thorong^h.  practical 
knowledge  of  the  shop  and  tools  with  a  good, 
theoretic  training.  Let  us  hope  that  we 
shall  see  such  usefm  institutions  developed  here, 
and  we  shall  have  then,  no  more  useless  members 
of  the  profession.  There  should  be  examinations, 
but  no  one  should  be  permitted  to  pass  them  who 
has  not  been  trained  iu  some  workshop  of  good 
repute.  If  you  refer  to  my  letters  In  the  Engineer 
of  last  year,  yon  will  find  tuis  matter  more  detailed 
than  I  can  do  it  here,  for  fear  to  trerpass  on 
valuable  spsoe.— Ed.  Oobbbt,  B.Se. 

[46850.]— Bieotro-Magnet.— Your  magnet  4id 
not  work  either  because  the  insulation  was  iaiper- 
f  ect,  or  else  one  eoil  waa  woosd  to  reverse  the  action 
of  the  other.  A  bichromate  cell  should  work  such 
a  magnet  easily.  An  electro-magnet  will  work 
with  one  large  coil  only,  very  near  as  well  as  with 
two  small  ones. — J.  Sutcuffe. 

[46850.]— Bleotro-Ka9net.-7lf  you  wmd  both 
legs  equal,  and  put  as  muc^  wire  round  them  as 
your  core  is  in  diameter  (which  is  being  constantly 
repeated),  you  will  have  no  difficulty  in  making 
your  magnet  work  with  onW  one  cell.  No  one 
can  inform  you  what  power  it  will  take  to  work 
^e  magnet  unless  they  know  what  it  has  to  do.— 
WALtnroTOir. 

[46S50.]— Eleotro-lflragnet.— You.  do  not  give 
gauge  of  wire;  but  even  under  the  circumstances 
you  name,  a  trace  of  magnetism  should  have  been 
apparent.  Bewind  the  bmbs  evenly,  and  place  a 
piece  of  paper  between  each  layer.  Try  the  battery 
fitted  up  for  tension  if  wire  !s  tUn ;  btft  if  the  wire 
is  No.  20,  or  Ihrger,  connect  up  for  quantity. 
Probably  the  iron  of  your  core  is  too  hard— you 
might  soften  it  a  Itttle.  If  the  wires  ansnot  evoody 
wound,  of  course  good  tesults  are  not  to  be 
obtained.  Are  you  sure  the  wtree  on  your  magnet 
were  wobnd  in  one  continuous  direction  ?  If  not, 
the  failure  is  easfly  traced.— H.  Stookh. 

[46850.J  —  Bleotro-Magaet.  —The  result  of 
wrapping  unequal  quantities  of  wire  round  the 
limM  of  an  electro- magnet  is  that  one  pole  be- 
comes stronger  than  the  other,  the  strength  of  a 
magnet  being  proportional  to  the  number  of  turns. 
I  therefore  oo  not  think  that  the  unequal  number 
of  coUs  alone  were  ti^e  cause  of  your  magnet  not 
*<  working."  See  whether  your  wue  is  perfectly 
insulated,  espedally  whether  there  are  no  un- 
oo^cv^  places  touting  the  core.  XAould  advise 
you  to  equally  divide  your  wire,  and  wrap  it  pro- 
perly upon  two  wooden  bobbins.  Into  which  the 
Timba  are  fitted.  If  this  Is  properly  done,  one 
ain^  oeU  wiU  gite  you  a  strong  magnet.— 

[468^.]— Oasenna^Feeding  of  Oanariasv— 
Some  frienda,  whoae  birda  ace  of  a  particularly  fine 
colour,  atixibute  its  exceUsnce  to  their  practioe  of 
_.._• — — *-   ygf^  hard*boiled  egg. 


ang  cayenne  i>^^er   wun  nara»Douea  egg. 
pped  fine,  au^  aupplied  to  the  ol4  bi|da  to  feed 


their'young  bnaa  wi&.    When  grown  up,  they  oo« 
casionally  revert  to  this  diet.— Qi^A^tTON. 


[46854.]— Xechanioal  Action,- In  a 
0  ia  hinge  of  case ;  ^  ia  an  axle  running  the  length 
of  case,  and  connected  by  a  short  lever  and  a  rod 
to  lid,  as  shown.  This  shaft  will  then  make  a 
portion  of  a  revolution  every  time  box  is  opened, 
or  dosed.  Any  number  of  cells  may  be  connected 
to  pulleys  or  (as  in  sketch),  to  quadrants  on  this 
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tbmffby  itriogt,  loilimt  when  the  lid  li  dosed  the 
ziaos  are  railed,  and  vie^  verad.  II  you  want 
dimeniioni  jou  mtut  giro  me  deplth  of  chest, 


laifert  diameterof  oell,  diftaiiM  41iioiiffli>  whnk 
ziiioiaimieed,aiid  haigkttrom  bottom  ofokeetto 
top  ol  sinoTod  wten  alno  n  pvUei  ,«p  oat  of 
aotion.-'^GzAVTOir. 

[46856.]— Eleotrotypa.  — Power  too  strong. 
YioIOBt  aotioQ.    Soft  porooi  pot.— H.  Stooee. 

[4G858.]— Orff»n«Flaylnff.-~It  is  impotnble 
ioByou  to  ezeoute  piecei  on  the  organ  till  you 
have  gained  a  thorough  mastery  of  exeroises  and 
scales.  It  is.  no  doubt,  the  fingeriDg  wheise  you 
find  your  diffioalfr.  Ton  will  find  Ihe  piano  a 
great  help.  Purchase  an  organ  primer;  though 
you  have  no  pedals,,  you  will  find  great  aMutaaoB. 
-^SXBB  Pjibsinsov. 

[46868.]-— Orffan^Plarinr.— Yon  may  Improre 
your  fiogedng  by  learning  Bach's  **  Twelve  Petite 
Pages,"  price  6d.,  end  more  advanced  studies  by 
his  **  Fifteen .  Inventions,"  Is.  6d.,  Enodi  and 
Sons,  HoUes-street  Here  are  some  astonishing 
ideas  produced  in  a  simple  maimer  by  the  greatest 
master.  Take  your  time,  and  play  to  time.  Try 
lUnk's  '*One  Hundred  Preludes''^  for  a  change, 
Is.,  at  any  bookseller's.— FtDDZXB. 

[46858.]  —  Orgia  -  FUyingv-*'  Poor  Qmll 
Driver  "  wants  to  acquire  speed  in  playing  the 
organ.  Let  him  ^  Mid  off  any  good  book*  of 
ezerelses,  and  plaemg  a  board  or  something  over 
his  hands,  so  that  he  oannot  sea  the  keys,  work 
awav  until  he  gate  the  eaeroisee  off  to  his  eatis- 
fastwD  withont  watduag  his  fingers.  Tha  zest 
will oome easyenough  then,  ifhahaaiatelligenoe 
and  taste.  When  he  gets  an  instrument  with 
pedals,  adopt  the  same  plan;  never  look  at  the 
pedals,  but  let  the  feet  find  them.  A  little  reso- 
lution is  required,  but  that  is  the  way  to  master  the 
keyboard.— Obqanon. 


[46861.]  —  Oodkroaahaa.  —  The 
(Biatta  [Peiiplaneta]  orieatatts)  beloaga  to  the 
order  of  tha  Orthopteta.  These  are  aatietabolons 
insects,  the  majori^  of  which  have  two  fiaiiB  of 
simBar,  or  more  or  less  dissmilar,  wings  in  the 
adult  state ;  and  whan  the  win(?s  are  abanit,  it  is 
probable  that  they  are  aborted,  not  typically 
absent.  Tha  looosts  and  oriskets  (QriUidn  and 
Looustidce)  behmg  to  this  order,  and  are  quite 
distinct  from  the  Neasoptaca  and  Oolsoptera.  The 
former  have  two  pairs  of  wings  of  a  delicate  reti- 
culated structure,  ganerally  nearly  equal  in  siie. 
The  latter,  on  the  other  Imnd,  have  four  wiags, 
the  anterior  pair  of  which  are  not  adapted  for 
fiight»  but  are  oonverted  into  stiff  homy  elytra, 
serving  as  proteolive  oovers  to  tha  meta^.honiciin 
wings.  The  Ooleoptera  are  readily  distinguished 
from  the  Orthoptera,  including  all  those  insects 
oommonly  known  as  *'  beetles."  The  order, 
Orthoptera,  may  be  divided  into  three  sub-orders : 
— (a)  Cursoria,  from  eurro,  to  run ;  (b)  Baptoria, 
from  ropto,  to  plunder ;  (c)  Saltatoria,  from  t^io, 
to  jump.  The  Blattide  are  the  only  family  be* 
longing  to  the  Cursoria,  while  the  locusts  form  a 
member  of  the  Saltatoria.  The  specimen  you  had 
must  have  been  a  male,  for  only  the  male  Blattte 
have  two  pairs  of  win^,  of  which  the  anterior 
are  brown,  and  of  a  stiff  texture.  11m  poeterior 
wings,  on  the  contraiv,  are  membranous,  and,  in 
a  state  of  rest,  are  folded  longitudinally  upon 
themselves,  the  folded  edge  being  internal.  The 
feoiale  has  very  small  movable  anterior  winas, 
'  which  are.  in  fact,  mere  rudiments  of  the  anterior 
wings  ol  tne  male.  Tha  postenos  wii^  ars  indi- 
cates by  little  triaognlar  areas  on  the  tergal  por- 
tion of  the  metathotax,  in  which  the  integument  is 
very  thin,  exhibiting  markings  which  simulate  the 
nervures  of  the  wings.  The  eoskroacbss  do  not 
use  their  win^s  often ;  but  they  are,  nevez^eiets, 
adapted  for  fiight,  and  are  made  use  of  in  the  hour 
of  dan^.  1  think  that  every  insect  provided 
with  wings  is  able  to  use  them  for  flying,  or  at 
least  for  locomotion,  for  nature  has  no  useless 
ornament.— A  Mkpical  Stttdxkt. 

[46662.]— Talagia^h.— An  insulated  wire  does 
not  offer  more  resistaaoe  when  straMt  than  when 
ooilad,  and  tliastrsogtb  of  ouarent  does  not  affeet 


resistance,  but  resistence  affects  it.  If  R  •■  resist- 
ance of  wire,  6  =  ittseotion,  K  m  its  conductivity, 
and  ;»  its  length,  then  fit  =>  /  /  KS.  Try  the 
effect  of  joining  another  cell  or  two  in  series,  or  put 
more  turns  of  wire  on  instruments  or  a  thicker  line 
wire  well  insulated.— J.  M.  Stocks. 

[46862.1— Telegraph.— No.  26  cotton -covered 
wire  is  a  Uttle  too  large  for  the  coils— it  should  be 
about  Ko.  30  and  silk-covered.  For  the  eondnoting 
wires  it  is  much  too  small :  these  should  be  from 
No.  16  to  No.  20 ;  you  don't  say  how  many  cells 
you  use  or  of  what  battery.  A  wire  of  the  same 
sectional  area  always  offers  the  same  resistance,  but 
in  the  secondary  of  an  induction  coil  there  is  a 
small  qusatity  of  onrrent  but  at  a  high  tension.— 
Kappa. 

[46862.]— Telaffi»ph.— Tour  instruments  are 
too  weak.  Use  No.  28  silk*  covered  wire  for 
interior  if  needles  are  woiked  by  electro^^aagnet, 
and  finer  still  if  worked  by  a  coil.  There  is  not 
too  much  redstanoe  in  No.  26  cotton  for  the 
distance.  Are  you  sure  there  is  no  leak  and  all 
connections  clean  ?  A  fine  wire  (insulated^  offers 
the  same  aqiouat  of  resistance  when  coiled  as 
when  straight,  but  an  induced  current  oyeroomes 
a  greater  resistance.— WALiiicaToir. 

146662.1— Talegxa»h^-A  oouple  of  FuOer's 
9ieM»  shoald  work  yoor  apparatus  well,  even  nndaa 
existing  dbnoumstanoes.  Tde  not  know  how  youv 
line  is  uad^  but  should  say  you  hove  great  learagar 
— i.e.,  if  wire  ia  out  of  doors.  I  rarely  use  kaa 
than  No.  18  conductor  for  line  purposes.  No.  20 
would  do,  but  No.  26  is  rather  too  fine.  Wire  in 
line  presents  same  resistance  as  in  coil.  If  well 
insulated  in  both  cases«  and  under  same  tMU- 
perature,  I  might  say  that  8.  N.  Telenaph  eoils 
generally  have  36  s.  o.  wire  on  thtm.— H.  Stooks. 

[4686Z]— Telegraph.- The  sized  wire  used  for 
tbe  telegraph  ought  to  answer  perfectly  well. 
Will  «*  A.  H.  B."  please  state  what  battery  poirer 
he  uses?  I  think  that  is  where  the  fault  lies.  If 
they  work  well  over  6  yards,  they  ought  to  do  so 
over  60.  Most  likely  the  battery  used  is  not 
powerful  enough  to  'work  them  over  the  increased 
distance.  If  querfot  were  to  use  No.  22  or  20  for 
eonductingowires,  he  would  obtain  better  effects. 
HeshouM  try  to  balanee  hfs  battery  power  with 
the  resistance  of  tiie  line  and  instruments,  making 
tbe  resistance  of  the  externa!  (line  ana  instru- 
ments) equal  to  the  resistance  of  the  internal 
(batt^).  Three  cells  of  the  Leelanch^  pattern 
ought  to  work  the  instruments  spoken  of.  The 
current  obtained  from  an  induotion-coff  is  of  a 
different  kind  to  that  produced  from  a  battery.  It 
has  a  much  higher  mtensity,  and  can  therefore 
overcome  much  greater  resistance  than  a  battery. 
It  will  not,  however,  perform  the  work  required  in 
a  telegraph.  If  not  plain,  write  again.— JOHXf  H. 
BiDxa« 

[4(5864.]— Oanvaa  Oanoe.— From  the  dimen- 
sions he  gives,  **  Bob  Boy  "  has  probibly  made 
the  bottom  of  his  canoe  semi-cylindrical— the  form 
of  least  stsbility  for  floating  bodies.  A  round  log 
lying  in  water  will  revolre  upon  the  slightest 
tou<^  If  **  Bob  Boy  *'  will  reconstruct  his  canoe, 
with  a  fitCIe  more  beam  and  less  depth  (say  27in. 
or  28in.,  by  9in.  or  Sin.)  and  make  her  bottom  as 
nearly  as  possible  flat  for  four-fifths  of  the  middle 
part — ^not  quite  so,  as  canvas  does  not  stretch  well 
upon -flat  snrfticea— making  the  ends  asshsrp  as 
he  pleases,  he  will  require  no  Indlast,  and  he  will 
be  able  to  sit  her  at  esse,  and,  perhaps,  even  stand 
up  in  her.  **  Bob  Boy  "  might  reduce  the  length 
of  his  esnoa  to  6ft.,  or  even  4ft.,  and  still  have 
buoyaaoy  to  spare ;  but  she  would  neither  look' so 
nioe  nor  go  so  fast.  Bvery  eubio  foot  of  eapaetty 
will  support  621b.  dead  weigfat^that  is  tha  weight 
of  a  cubic  foot  of  water  displaced ;  hence  the  tenn 
**  displacement  "  to  express  the  dead  weight  of  a 
ship.  '*Bob  Boy"  would  mudi  improve  the 
appearance  of  his  canoe  by  covering  that  part  of 
framework  above  the  water-line  with  pasteboiurd 
under  tbe  canvas.  He  can  make  a  strip  6iu  or  Tin. 
wide  in  one  length  of  Sft.  or  9ft.,  by  pasting  three 
or  four  strips  of  continuous  cartndge-paper  to- 
gethor,  and  letting  them  dry  between  two  flat 
boards.— BOBDVSON  G&U80B. 

[46866.]-Ood-I«t>B«rOU.— If  tha  stomaeh  le- 
jeots,  it  is  no  besMit.  Hafo  you  heead  of  glyeerine 
as  asubstitute,  in  casos  exaotly  like  yours  as  to 
rejeetioa  f    It  is  wortk  your  inquiry.— Fix>2>l<B&. 

[46866.]— Ood-lilv«r  Oil.— If  "Leeds'*  wiH 
get  some  respectable  chemist  to  put  into  an  8oz. 
medicioe-bottle  5oz.  of  pale  cod-liver  oil  and  3oz. 
of  lime-water,  in  which  nas  been  dissolved  loa.  of 
powdered  lump-sugar,  and  30  drops  of  essence  of 
tatter  almonds,  I  think  he  will  haw  a  mixture 
Whiflh  any  child  will  take.  Of  tsoone  the  «hemfat 
must  take  care  to  add  the  water  very  gradually, 
and  it  should  be  well  shaken,  whan  admiaiatered.— 
AJ>.8. 

[46866.]— Photo«raphio.  —  1.  Thin  pUtas, 
orver-exposure;  it  is  Imposslbla  to  get  dense  nega- 
tives from  thin  pMee.  2.  If  you  want  good 
negatives  do  not  try  and  spin-  your  emulsion  out  to 
tha  greatest  postQUa  extent;  allow  ahout  Idr*    A 


but  rapid  plates,  and  never  fail  to  get  dsnaity,  but 
apt  to  get  too  much.— Jaiob  Pjooentoir. 

[46867J— Btohromata  Battary  and  Intensity 
Ooil.— There  is  no  intensity  coU  that  can  iacressi 
the  power  of  your  battery.  Tha  trough  Bunwa 
described  recently  by  "  H.  T.  B.*'  is  as  good  it 
any,  if  the  trough  is  well  made.  It  has  ahtgh 
E.MX,  and  can  be  oonstruotad  to  work  for  a  Uma 
time— two  goodpoiati  when  thecursmt  U  re«uM 
for  amateur  electric  lighting.— J.  2C.  Stocks. 

[46867.— Blohromata  Battery  and  latenaltv 
Ooil.— There  waa  a  macMna  described  in  SiUimin*s 
Jewmalt  some  30  or  40  years  ago,  which  laay  bs 
what  **  Jack"  wants.  It  was  made  by  laying  a 
coU  of  saoondaxy  wire  over  the  rteotro-ma^isc  of 
an  eleotromotor*<eogine,  when  the  engine  was  oon- 
neoted  to  a  weak  battery,  and  tha  magnet-asaa* 
tura  rotated  by  a  hand-wheel*  a  oanrantalelstt* 
trtcity  was  canaed  in  tha  seoondaiy  wire  wbieh 
would  decompose  water  and  give  a  spark  betwem 
charcoal  points,  .although  the  bs^tery-ouznat 
waakldoAeithar.  A  hiofawmaie  haasgy  dosi  ast 
lose  force  by  exposure  to  the  air,  but  ii  not-siitp 
able  for  the  electric  light.  Use  Buosen's  or  Qswvft 
instead.— jr.  Sutcuffb. 

[46872.]-atftiain#  (P)  Walaitt.— BeffiM 


iimicr». 


repohshf  stain  tha  light  . 

or,  if  that  is  not  dark  enongh,  use  V aadyka  btoim. 
Oriod  smoothly  in  oil,  and  thiu  witii  half  pahsh 
and  methylated  finish.  Ton  oan  put  any  amonnft 
of  figure  in  light  walnut  with  tha  above,  folio viog 
the  present  grain  in  the  wood. — 18  W, 

[46876.]— Qireullar  Saw.— Holtzapffd  ghes 
900  revdutions  per  minute  at  the  speed  of  snr, 
and  estimates  power  required  at  .2  horse^power. 
To  do  satisfactory  work,  I  have  no  doubt  that 
quite  that  power  would  be  absorbed*  Aeooidiag 
to  the  American  practice,  the  saw  would  zus^ 
2,000  revolutions  per  minute ;  ISin.  is  far  too  large 
for  manual  power;  you  will  find  7in.  or  Sio. 
quite  as  much  as  you  can  manage  comfortably.— 
QLAirosr. 

[46877.]— Wheel  Skatea.  —  The  wheels  are 
mounted  on  **  bogles  *'  or  T-pieoes.  The  stalk  of 
the  T  mutt  slant  as  shown,  so  tbat^  on  leaning  over' 
to  one  side,  the  wheels  on  that  side  approach  oae 
another,  while  those  on  the  other  side  recede  fh>ffl 
each  other.     A  sprfaig  «  fr,  which  may  be  eilhsr  €< 


wire  or  indiarubber|  is  placed  at  eaah  end  of  saflh 
T  (making  four  spnngs  to  each  skate),  soastokesp 
wheels  stnught  wnen  not  being  forced  out  of  thai 
poaition.  The  wheels  are  of  ooxwoed,  I  believe^ 
and  about  2in.  or  Ifin.  diameter,  by  {in.  broad.— 
Qlajtton. 

[46878.1— BaaptmtiOB  a&d  VeBtUa4iott.-lB 
all  pcababUity  ia  the  pac^ortioaa^ifva«t  tfaaoaygi 
was  supposed  to  be  repiasofi  by  mtroge«.-*Kafgfc> 

[46880.]— Analyata  of  Water.— Five  ccUb  of 
trough  battery  described  by  •♦  H.  T.  B."  reccnthr 
are  suflleient  to  decompose  water,  and  it  ii  not 
difficult  to  make ;  a  oouple  of  pt..tipped  copper  vifti, 
a  plain  glass  tumbler,  and  two  test  tubes  wfllirtri 
the  exp.  as  well  as  the  most  expensive  piece  of 
apparatus.— J.  M .  SioOKB. 

[46880.]— Analyaia  of  Water.— Tha  msit 
smtable,  and,  iu  f aot>  only  laiitaMa,  focau  of  bat^ 
tariea  for  electsolysis  in  a  laeturaohall  are  the 
Grove  or  fiunsen  batteriea.  You  should  uss  4  fc» 
&-quart  ceUs  if  you  want  to  obtain  anylhi^ 
worthy  of  a  leoture-table.  To  igaita  tha  dslo- 
nating  gas  by  a  "  vpArk,"  you  cannot  uss  thii 
battery  alone.  GrdneraHy  the  L^ydeu- jar  is  so- 
fdoyed,  which.  In  the  absence  of  an  eleotoinsl 
machine  or  electrophorus,  could  be  6hacged  with  a 

glass  rod.  Tou  could  obtain  tha  ex|>lo«ioa»  u«oc 
^e  battery  only,  by  following  a  plan  similar  to 
that  described  in  answer  to  query  46727,  but  I 
hardly  think  it  would  answer  your  pnrpote.— 

[46882.]— IlyaAmliak^Tbe  aaplasiva  flovoa  of 
this  is  no.  msca  downward  than  that  of  ganpoander. 
The  f os»o  in  saah  oase  is  sgettad in ave^  diiasfi w ; 
but  ^soskfom^m placed  ona stOMalmnM  slowi aad 
the  pressure  ganlly-  lifts  tha  air,iiaviag^tha  steB» 
intact;  battdynaBJtabimslasttaad-lielamtbasip 
is  lifted  the  stone  has  reeaivad  a  blow  which  teaak* 
it-J.  SCSrooxa. 

[46884.]— Vamtahiiiff.— Good  oak  varalih  l» 
suttaUe  for  newly-painted  'Wtndser  ohalis :  bat 
Windsor  chairs  are  seldom  painted,  tbsy  sr» 
geoeraUy  stained,  the  baoka  and  ssats  w>ISih«d,  tho 
legs  and  tiila  vartdshed.— AmuotTB  toUmsM. 


Kax  If,  18a2. 
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}.]— AstcoaomloM.*-!  haTa  atked  WmV 
fte  lum  qaefttfcti  When  at  Stau^liatwe.  Itt  wflt- 
Odn,  and  shotdd  like  to  repeat  **Keo^**  qoer/.— 


H.S700EB. 


l-^AatsonostiiMtL— If  «  Keo 
aeeiertMlglobeheoaaaaailyfind  the  ''poiottBi 
fha  bca?«ni  "  at  which  ttie  eon  will  be  ftni  leeb  on 
t»  dMjB  me&tioned.  On  June  2l0t,  when  the  avn^a 
northern  declloatio&  is  ^Z""  28',  the  point  of  the 
laAtfm  at  whtah  ha  rieea  ia  il""  north  of  east  and 
on  the  9atne  day  Qie  point  at  which  he  sets  is  41^ 
florth  of  west  The  length  of  time  It  takse  him  to 
dMcribe  this  diurnal  arc  Is  ahout  16}  hours.  On 
Dec  21st,  when  the  snn*s  southern  declination  is 
2S(>  2$*,  the  point  ai  the  honaon  at  wluch  he  rises 
isJ9^  sontk  of  east,  and  the  one  at  which  he  sola  is 
^f^BSOthofweil.  ThisdinraalaMisdeeoiftedin 
abaot  6  hotus.  The  rale  for  Anding  the  ahove 
poMa  hf  the  gk>be  is:  elvratetSie  pola  to  the 
kttndeof  the  place,  find  tiie  son's  vtooa  in  the 
edmtie,  bting  this  to  the  eastern  part  of  the  hoiiaon, 
artlhe<legiees  ifttsi<eepted  hetweeirehe  tatf  splaoe 
ftd  tfie  eastern  pehit  will  bs  the  risinff  anptttnde, 
sod  the  number  of  deg<ees  hiftareeptedtetween  the 
Miat  al  irtMoh  the  aan  eats  and  the  western  pari  of 


harisQBi  -wyi  be  tbe  aetting 


>  western  aavt 
aaipiitade.^j 


>A. 


[4SS92]~jrapAzining.— Yon  reqalre  white 
liad,  thinned  with  tnrpentine  only  (no  oil  only 
whatisintlieiidisle-Isadasyonbayil).    Addany 
diyeoteorto re^uiietf tiat ;  give twooeats, lettiaig 
earii  dry,  and  then  Tartiisfa.— 48  W. 

[46894.]  —  Covering  Silk  BaUoona.  —  Ton 
•hoold  Tsmish  ttie  silk  with  a  thin  co»t  of  Tarnish 
befoie  sewmg  it  together ;  wash  the  oil  out  with 
aMihylated  spirit  and  turpentine,  and  then  Tamish 
eith4os;  benzoline,  loa.  boiled  oil,  |oa.  iadiaitib- 
bar:  this  varnish  wiH  dry  riowly  in  a  week.  Put 
sntwo  or  three  coats  of  Tamish  as  thin4M  poiuble. 

[I6897.J— Pbwerfid  Bichromate  BAttery.— 
Tus  form  of  battery  can  neyer  be  used  for  electric 
tight  purposes,  as  it  is  so  fto  from  constant. 
<iTota%  Bun«en*B,  or  Fullez's  should  be  used*— 

r46901.]  —  Wetta*  PftraUel  Kotlon.  -  The 
fizKi,  according  to  Molesworth,  are  usually  | -stroke 
of  engine  in  length.  I  do  not  think  that  altering 
tbe  length  (unless  made  very  short)  would  alter 
the  path  of  middle  point  of  link.— Glitton. 

[46803.J— Sleetrio  Bell.-^BeBd  stem  of  hamBcr 
biok  until,  when  armature  toudies  face  of  ma^pet 
(ahich  should  haTe  a  little  Tamish  or  a  thhi  piece 
«t  pener  otct  it  to  prevent  aotoal  contact  witn  the 
Ma^i  the  hammer  is  about  l-32in.  from  the  bell. 
The  wire  should  be  wound  on  cote  till  the  diameter 
cf  bobbin  is  1  |in*~Oi.ATroN. 

[46903.]— Slectrio  BelL— I  expectyonr  haauaer 
dosi  not  strike  near  enough  to  the  edge  of  the 
diae.— H.  SxoojUL 


nB903.]  —  Blectrio  Bell.— I  haTO  had  a  good 
M  of  trouble  witii  a  10s.  dectrio  bell.  The 
SHtttUirehad  been  broken,  and  I  thought  it  must 
been  that  account.  I  read,  in  your  Journal,  of 
the  polarisation  of  batteries,  and  I  thocght  my 
tetttcjr  (a  3d.  6d.  Ledanohd)  must  be  at  fault,  and 
I  MBMtiBWS  found  it  would  weork  when  I  put  on 
ifnh  wisest  and  than  thou^t  it  was  the  fault  of 
Dm  ceanections.  I  docftoBed  the  battery,  without 
cvsiij  improved  the  ooaneotions  by  running  the 
tec  hne  wires  round  ^  wainscot  instead  of  under 
seupet  sometimes  trodden  on,  and  stUlthebeQ 
^vnuld  only  ring  sometimes  and  Tariably.  I 
fiasHy  unscrewed  the  electro-magnet  and  adlosted 
it  to  tbe  armature  in  such  a  way  that  the  bell  rang 
pstfectly  directly  the  adjusting-screw  touched  the 
mastnre  on  the  other  side,  and  before  any  con< 


iiiwshle  prcssuie  was  brou^  to  bear  upon  it— 
Minov,  aotwithstaBding  that  the  broken  atma* 
tve  Bvery  etiff,  aitd  an  old  Leelanche  battery  ia 
iftd,  the  ben  rings  ooastkiitly,  perfectly,  end 
<atiriably,  and  has  done  so  for  months,  after  some 
Itnanthif  bother  oTcr  it>-L.  B.  B. 

l<6904.]^8eco&dary  Battery.— Vy  battery 
aismade  simply  as  an  experiment,  consequently, 
losd  what  oeme  in  handy.  It  consisted  of  three 
ooppw  pistes,  each  about  6hi.  hj  4in.,  and  two 
sasktmsted  lead  plates  the  same  size.  The  copper 
v4  lead  plates  were  placed  together  alternately, 
bcD2  separated  from  each  other  by  strips  of  |iu. 
voed,  <fipped  in  paraffin  top  and  bottom;  the 
^^fbole  were  held  in  place  by  two  strong  indiarubber 
iiifla  The  containing  Tessel  coasisMd  of  a  raet- 
IWktt  ced-hver-ottbottlB  with  the  neck  cut  off. 
^e  aohition  waa  saturated  sulphate  of  copper, 
Wsdaith>oiie<twellth  part  off  sulphuric  acid, 
^wiaginsaited'the  platesm  the  contamiBg  vsssel, 
^apwilh  sdvtfon  to  within  a  shoit  distance  of 
«etep;  oonneetall  the  copper  plates  together  by 
^^  slao  the  two  lead  ones  together.  Procure 
po  ^^fiquaoQ  batteries,  connect  them  together 
^  smti,  sad  lead  a  wire  from  the  carbon  terminal 
^  us  ImA  plates,  and  another  one  from  the  zinc 
^ths  copperplates,  charge  until  the  copper  solu- 
"<*|oisesloarless.    Itis,  inordertoebeervethif,  I 


that  you  require  thecoDtaiiidb|g  vessel  to  be  of  glass. 
Of  course,  you  Imow  what^i  mean  by  connecting 
the  Bunsen  cells  in  series— namely,  the  carbon  of 
one  is  connected  to  the  sine  ot  the  other.  It  will 
be  also  as  well  to  BBentton  that  tiiere  is  no  particular 
virtue  in  haTing  two  lead  and  three  copper  plates : 
one  of  each  would  answer  quite  as  well  if  they  ban 
the  same  area.  The  vessel  centafaiingthe  sulphate 
of  copper  need  not  be  any  larger  than  necessary  to 
contain  plates.  Farther  ufocraatien  with  pleasure. 
-^.  HTWirsr.wiT.nH)  Jan.,  FMUsclifEe,  via  JLeeds. 

L46905.]~Ineande8oaiit  Xdghtiag.  —  Theae 
kind  of  cttls  wiU  nsTer  be  suitable  for  the  eleotrio 
light    See  reply  to  query  46d97.-^KAPPA. 

[46906.J--Swiaa  Wateh.— You  have  got  tao 
much  shake  or  play  in  your  balance.  Pot  apieoe 
of  paper  under  the  balaaoe-oeeh  or  bar  behiad'the 
screw ;  keep  slipptng  the  piece  of  paper  nearer  the 
screw  antil  tiie  bahinoe  has  noahsJie,  then  slip  the 
paper  gradually  back  again  until  the  balaaee  is 
faee.    If  you  are  not  successful,  write  again.—A 

FBCLOW-WOKDCAZr. 

[4d906.]->ewiaa  W«toh.^The  <«6Unking'' 
noise  complained  of  by  "Hjuris  "  may  proceed  from 
several  causes,  so  that  no  definite  one  may  be  de- 
scribed.   The  bars  of  the  **  balance^*  may  catch 


may  produce  tt>e  noise.  Htbe  noise  is  intermittent, 
one  or  more  teeth  of  tbe  'scape- wheel  may  be 
bent;  if  oenstsat,  tiien  IshoaM  imagine  the 
balance  touches  somewhere.  To  disooTcr  uie  fault, 
remove  the  moTemeat  from  the  cases,  and  hold  it 
in  all  imaginable  ways,  examining  tiie  escapement 
at  the  same  time,  and  so  notice  where  the  fault  is 
located.  The  crllnder  should  hsTC  the  barest 
amount  of  end-shake  at  the  pivots :  too  much,  one 
waT  or  the  other,  will  frequently  bring  shout  the 
fault  complained  of.  A  minute  piece  of  tissue- 
paper  placed  under  the  end  <k  the  "cock** 
before  screwing  down  will  seneraliy  put  the 
**  shake  **  right  if  too  great.  If  this  is  so.  and  the 
"shakes"  are  corrected,  and  yet  the  noise  is 
hesrd^  then  examine  at  the  pins  and  stud  before 
mentioned.  If  at  the  pins,  shorten  them  a  trifle 
with  a  slip  of  Arkansas;  Tery  little  may  suffice.  If 
at  the  stud.  jEUe  a  little  off  the  face  if  it  will  not 
endanoer  toe  pinhole  by  doing  so.  Othervpase,  the 
bars  df  the  balance  must  be  *^  bumped."  Great 
care  is  required  in  "bumping,"  so,  unless  you 
have  a  light  hand  and  hammer,  don't  attempt  it. 
If  you  can  ascertain  the  actual  fault*  I  can  the 
better  advife  you.  The  concluding  query  has  been 
answered  so  recently  as  two  or  thrae  weeks  ago.^ 
Au'oJOB. 

[46809.]->To  <*H.  T.  B."— If  you  wiU  adrartise 
your  address,  I  will  send  you  a  description  of  my 
gravity  lamp,  which  is  an  iosproeement  on  the 
mercury  regulator  whioh  I  alluded  to  in  my  letter. 
I  cannot  jmblish  an  account  of  my  Ump,  as  I  find 
it  would  myalidate  any  subsequent  patent,  and  I 
may  wish  to  patent  it  I  guess  by  your  query  to 
Mr.  Hawkins  that  you  wish  to  make  a  cheap  bat- 
tety.  If  you  will  wait  till  next  week,  I  wiU  send 
directions  for  making  qaart  Bunsens  at  about  Is. 
a  cell.  Of  course  these  don't  look  much,  bat  for 
power  and  constancy,  they  are  equal  to  the  most 
expensive.— H.  T.  (not  S.)  B. 

[4JS910.]— Qaloulatlag  Watoh  Xaiwuporlag. 
—Take  an  empty  barrel,  put  in  arbor :  new,  two- 
thirde  of  the  space  left  in  barrel  should  be  filled  up 
with  spring,  the  other  one- third  is  left  for  working 
space ;  also  there  should  not  be  less  than  nine  coils, 
and  not  mcore  than  13.  In  cases  of  amall  lever- 
barrels,  where  tiie  spring  is  Tery  shoit,  you  nrast 
follow  first  rule.— A  Pbllow^Wobkxan. 

[46912.]— Kedioal  OolL— IhaTC  recently  made 
a  ffood  one,  though  small,  on  a  droular  stand,  reel 
2)m.  in  dkuneter  at  flanges,  Sin.  high,  and  core  |  in. 
I  do  not  care  for  the  induced  current  for  medical 
purposes,  so  I  have  no  primary  and  secondary 
wires.  I  simply  used  ftlb.  otxfo.  26  cottop-eovered, 
wound  evenly  upon  my  reel,  and  haa  a  piece  of 
soft  iron,  iin.  mameter  and  8in.  long,  with  the 
usual  contact  bresker  fixed  over  it  upon  the  top  of 
the  reel.  I  regtdate  my  current  by  means  (^  a 
of  wires  I  hare  aoMassd^  enry  third  hAix 


upoB  my  ceil,  and  terminating  in  a  series  of  brass 
points,  arranged  in  a  semicircle  on  the  stand,  with 
a  lever  centred  so  as  to  reach  them  allin  turUf  so 
as  to  regulate  the  strength  of  the  shack.  If  yon 
like  to  make  one  on  this  principle^  t  shall  be  happy 
to  famish  you  with  a  full  description  of  connectiouB 
and  sketches  of  general  details.  Mine  gives  a  good 
result  with  one  SanieU's  celL—F&BD.  Walkkr, 

[46913.]— Stopping  fdr  Decayed  Teeth.— To 
'<  AUTOJOB."— In  wpkv  to  ''  J.  8.  B."  I  must  say  I 
cannot  imagine  in  what  -  way  his  difficult  has 

sea  if  he  has  used  pure,  or  comparatively  pure, 
silver  and  pure  quicksilver.  Possibly  an  excess  of 
the  latter  has  been  used,  or  the  two  have  not  been 
sufficiently  blended  before  packing  into  the  teeth. 
The  amalgam  should  be  made  ao  stiff  as  to  be  only 
j  list  diort  of  being  hard.  If  an  excess  of  qoiok- 
Btlver  is  present,  I  imagine  it  will  not,set.  I  mixed 


miBeinthapafaaof.myiefLhaiid  with  a  nenknifa, 
and  nreased  cfut  the  aupexfluons  (fonksiivar  with 
my  fctefinger.  The  teeth  cavitiBs  should  be  pre- 
pued  before  the  amalgam  is  asade,  apiece  efwool 
being  used  at  the  last  minute  to  tbesoughly  dry  the 
hollow  spaces.  The  amalgam  mast  be  pwaasd  with 
all  possible  or  bearable  foioe  into  the  hollow.  As 
I  already  haTc  said,  the  nervee  must  be  absolutely 
destroyed  previously  to  uring  the  amalgam.  Den- 
tists use  a  Tariety  of  stoppings,  but  I  am  acquainted 
with  only  a  few  of  them.  X  think  I  am  right  in 
stating  that  one  kind  is  made  from  a  spedea 
of  sheD-fish.  Where  one^s  pockets  are  well 
lined  with  gdd.  the  teeth  may  be  «lmed" 
with  Che  same  choice  metal.  This  is  packed  in 
carefully  in  the  form  of  "leaf."  It  is  necessarily 
an  expensive  process,  but  is  Hr  the  best,  as,  owing 
to  the  absence  of  chemical  action  from  the  acids 
of  the  mouth,  no  unpleasantness  of  taste  is  etxpe* 
rienced.  Beverting  to  the  silver  amalgam,  let  oie 
add  the  silver  should  be  an  almost  impalpable 
powder.    Coarse  filings  wHl  not  do.— Alfojox. 

[4e916.]-aHe.atBkiBg.— Inevarheard  of  any 
wock  OS.  the  aubjeat^  faesidas»  it  wootd  be  ef  Tucy 
little  ase;  the  dia-ssnUag  has  to  be  lesnt  1^ 
patianthaadwodc  Butlor  myr^ly  in^delail  h> 
a  similar  query,  aee  last  toL  Ne.  661,  p.  73.— 
M.M.LSq.8. 

[46917.]  —  Baialn«  Water.  — What  natmal 
source  of  power  haTc  you  Y  Is  there  a  stream,  and 
what  is  its  width,  depth  and  Telocity  ?  It  wul  be 
near  enoug(h  to  measure  the  latter  by  floating 
bodies,  such  as  a  stick  or  thin  plank.  See  how 
long  it  takes  to  float,  say^  56  yards.  If  a  slow 
stream,  could  It  be  dammed  up.  and  to  what 
depth?  Failing  this,  is  there  any  small  stream— a 
spring,  for  instuice,  the  water  fh>m  which  could  be 
collected  in  a  reservoir  and  used  to  work  a  by- 
drardic  ram  f  Is  there  sufllcient  wind  to  depend 
upon  a  windmill  in  your  neighbourhood  f  What 
is  your  own  notion  as  to  tine  power  most  con- 
Tement  to  be  obtained— wind,  water,  or  steun  ?  I 
condude,  from  the  woiding  of  your  query,  that 
water  is  to  be  pumped  along  a  honzontsl  fdpe  70ft. 
long,  and  then  up-hill  teough  40ft.  of  pipe, 
makmgllOft  of  pipe  altogether  f  Is  that  ccnect  ? 
How  much  water  should  you  want  per  diem  P  20 
gallons  a  maa  is  a    Tciy    usual  idlowance,— 

GUJTTOW. 

[46919.]— American  Oirgaa.— Tkke  the  ftramt 

board  off  and  raise  the  swell  by  the  knee-lever, 
and  you  will  see  ttie  vibrators.  Ti^e  a  hook 
something  like  a  crochet-needle,  but  much  stronger^ 
sad  place  the  hook  in  a  slot  in  the  vibrators  made 
for  tbe  purpose,  and  draw  gently.— W.  H. 

[46919.]— American  Organ.- Either  "B.  IC's*' 
American  cirgan  must  be  an  extraordinary  one,  or 
he  has  gone  out  of  hk  way  to  make  a  mystery  of 
what  is  very  simple.  If  he  will  refer  to  No.  655, 
p.  117>  he  will  see  a  section  of  the  usual  arranffc- 
ment,  and  if  he  will  than  eoapate  that  with  his 
instrument,  he  msj  succeed.  The  laet  that 
the  **  persoa  "  from  whom  he  purchased  it  (assum- 
ing be  meaoB  a  dealer)  cannot  tall  him  how  to  get 
at  the  reeds,  would  indicate  that  it  is  some  extra- 
ordinary design ;  but,  supposing  it  is  ao^  let 
'« B.  M.  '^  take  out  the  front  slip  m  whioh  the  lock 
is  placed ;  then,  putting'  the  knee-lever  over,  he 
should  see  thaawaU  lift.  If  the  atofw  aae  drawn, 
one  rew  of  reeds  will  nessent  their  heels  to  his  ds- 
ligbted  vision,  and  wi^  a  hock  he  can  draw  them 
OQt  For  the  back  row  it  wiU  perhaps  be  easiest  to 
take  out  the  back  of  the  ease— the  upper  part — 
and  lifting  the  swell  he  will  again  see  the  reeds. 
Did  it  never  strike  «B.  M."  &at  a  seed  inslra- 
ment  must  be  made  so  that  the  reeds  can  be  got  at, 
and  that— at  least  in  so  simple  an  tastrument  as 
his— it  is  scarcely  likely  maJnrs  give  themselves 
unnecessary  trouble  P  **  Joiner's ' '  iketoh  on  page 
219,  has  probably  helped  to  open  hia  eyes.— 
Oaaairoir. 

[46919.]— American  Organ.— Presuming  that 
the  instrument  in  question  is  a  propeity  constructed 
American  organ,  there  will  be  no  necessity  to 
remove  the  keyboard  in  order  to  get  at  the  reeds. 
If  the  instrument  contains  two  rows  of  vibrators, 
the  front  row  can  be  got  at  by  removing  the  board 
in  front  of  the  keys ;  then  by  raising  the  swell  and 
drawing  the  stop  which  raises  the  mute,  the  ends 
of  the  reeds  vrill  be  visible.  They  are  then  easily 
ti^en  out  with  the  reed-hook.  The  bade  set  is  eot 
at  by  unscrewing  the  backboard,  then  raising  the 
swell,  whidi  is  controlled  by  the  forte  stop  as  well 
as  by  the  knee-lever.  Afterwards  draw  the  re- 
spective stop  and  the  ends  of  the  reeds  will  be 
visible.  American  organ  reeds,  if  made  of  good 
spring  brass  and  firmly  riveted,  seldom  require 
tnuing.  The  reeds  should  be  firmly  secured  to  the 
blocks  by  two  (not  one,  as  in  inferior  organs)  iron 
or  steel  nvete.  An  American  organ  is  often  con- 
demned and  thought  to  require  tuning  when  it 
goes  a  little  out  of  tune,  which  is  caused  (m  ninety- 
nine  oases  out  of  every  hundred)  by  the  dint 
adhering  to  the  reeds.  In  such  a  case  as  this,  if 
theieeds  am  taken  out  and  cacelully  deaaed  with 
apiece  of  chamoialeathsr,  the  proper  tuning  vrill  bo 
restored.  I  have  in  prepwation  a  paper  containing 
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inttrootionsliow  tojeotify  del eoUin  Amerioaa  organf 
»ndbaniMiiioms»wbifihIsbaU  B«od  to  the  editor 
shortlT.  The  leede  of  a&  AmerieMi  organ  should 
be  taken  out  ftnd  cleaned  at  least  ooee  in  m. 
months.  This  wOL  to  a  great  extent,  prevent  any 
muting  of  any  particular  reed.— G.  Fbykb. 

[46921.1  —  Organ    or    Harmonium.  --  To 
"Beta."— If  you  had  stated  predeely  what  you 
required,  it  would  have  been  easier  to  answer  you ; 
that  is,  the  plteh,  quaUty,  and  compass  of  tone.  Do 
you  want  the htlf.rowsfdrTariety^s  sake?    If  so, 
put  them  on  the  top  of  the  other  rows,  and  save 
five-sixths  of  the  labour  invoWedin  the  channeling. 
But  if  you  wa»t  the  16ft.  tone  throughout  from 
the  sub-bats,  with  anotheif  8ft..  you  must  place 
them  at  the   back.     Any   reeds  placed   at  ttie 
back,  nearest  the  bellows,  will  sound  loudest;  that 
is  why  this  position  is  favourable  for  sub^hass 
reeds.    Some  makers  even  place  them  so  that  they 
protrude  into  the  mouth  of  the  reservoir.    Now,  if 
you  place  channels  under  them  leading  to  the  oUier 
palm,  of  course  your  present  rows  will  have  first 
Simce  of  the  wind,  and  that  is  where  you  would 
place  a  loud-^voiced  set  if  vou  wanted  them ;  while 
ketone  at  ths  back  would  b»muohxiuieter,  Qeta 
few  strips  of  wood,  and  make  a  specimen  eeU  a^ 
ohannelfor  a  sub^bus  -m^  >^  satisfy  yourself, 
for  I  do  not  think  the  loudest  tone,  even  for  sub- 
bass,  to  be  always  the  beet.    When  you  have  de- 
cided on  channels,  yon  had  better  eut  grooves  ftin. 
deep  across  the  underside  of  your  soundboard,  to 
suit  your  new  boaarda,  and  glue  stripe  lin.  by  |m. 
in  these  grooves ;  then  prepare  another  thin  boMrd, 
and  having  grooved  it  and  cut  the  pallet  holes, 
glue  it  on  the  channels.    Failing  this  grooving, 
you  had  better  prepare  your  strips  Jin.  by  »-16m. , 
and  put  them  on  with  gioa  and  a  liberal  supply  of 
fine  screws.    I  do  not  Uke  the  idea  of  parchment 
ooveriog  for  the  channels  (rubber  drill  would  be 
better),  as  the  slightest  leaki^e  just  here  will  cause 
the  notes  to  run  together  and  spoil  aU.    Where  tke 
sub-bass  reed^  oomb  yon  ndght  naake  ne  ^  palletB, 
and  cut  the  pallet-holes  7in.  wne.  If  your  bdlows 
are  the  sUse  mentioned  (?)  they  should  do ;  but  why 
not  put  down  a  chord  on  the  instrument  which 
■hall  be  equivalent  to  your  intended  alteration,  and 
decide  fov  yourself.    As  to  altering  or  enlarsiug 
them,  I  should  think  it  out  of  the  question,  as  I  am 
not  aware  that  anything  will  compensate  for  lack 
of  t^aee,  to  say  nothing  about  the  patching  which 
must  be  done.— Jozneb. 

[46926.]— Water  in  Ghravel-Plt.— The  well 
wentd  be  of  little  or  no  use  in  your  case  I  am 
afraid.  If  ywi  could  hire  a  steamrengine  and 
centrifugal  pump,  you  would  soon  be  able  to  pump 
up  the  water,  but  a  channel  oi  some  sort  would  be 
needed  to  lead  water  awdy  to  river  or  some 
neighbouring  pond.  I  am  afraid,  however,  that  if 
gravel-pit  doe«  not  drain  itself,  the  evil  will  still 
remain,  and  every  shower  of  rain  will  help  to  fill  it 
again.  If  you  aecideto  pump  It  out,  your  beat 
way  would  be  to  advertise  for  tenders  for  the  job, 
and Ui  some  contraotoc  doit  fdt^ou.^^&kiAOM. 


QUEEIES. 


14«9281 -Diphtheria.— To  Da.  Eottoko^— The  fol- 
lowing-itract  from  a  South  Afrwan  P»l>«  hw  refer^^S 
to  the  cure  of  the  above  t  "  We  oaa  voooh  for  the  effloaay 
of  the  foUowing  remedy  for  diphtheria.  Af ew  y^ra  ago, 
when  this  dreadful  diseaee  was  raging  in  England,  a  very 
staiplean'1  rapid  reiaedy  for  it  was  diMOVwed  by  the 
celebrated  Pr.  F.eld.  He  put  a  teaiponnful  of  flowers  of 
sulphur  into  a  wia«-gla«i  .>?  water,  and,  when  well  nuxefl, 
ffave  it  as  a  ganile.  Brimitone  deatioyu  every  •lyecies  oi 
faagueinuSa^b«i^aadt>Unt.  Instead  of  spitting  out 
tM  gargle.  Dr.  Field  recommended  its  being  swalhiwdd- 
Itt <«ti«Daeea»e8,  when ^efungna  was  tocMoewri^ising 
to  allow  of  garglmg.  he  blew  the  dry  sulphOT  thrtjagk  a 
Quill  into  tl»e  toroat  j  en^,  after  the  fuogoa  had  ahrMik 
BufBdenUy,  oedered  tbe  gargling,  and  he  never  lort  a 
patient  from  dip»itheria.^'  As  the  subjept  is  of  great 
Eteresttomany,  would  Dr.  Edmunds  kindly  aay  nu^^ 
are  any  pathologicml  ground*  for  belifiviiig  diphtLeti* 
to  be  fungoid  in  oharACter,  and  if  he  i*  awaro  of  Uie 
cajsesalleged  to  have  been  so  *ucee«fuUy  treated  by  Dr. 
Field!— H.  Kouxa,  Cliftou  ViUas,  W. 

r4flM»t''— Iron.— Will  some  of  your  welMafonned 
oomepoD^ents  kindly  tell  me  how  I  oan  get  rj*  of J*o«»j 
preMiftto  wat^inthe  form  of  eaibonate  1  Thej^ / 
adopt  at  present  is  thav  of  exposure  to  the  air ;  b-ot  ttOs 
pooets  oooupfes  about  10  days,  with  tbe  w»ter  standiog 
to  the  d-pth  Of  »ft.  Without  makaig  costly  alteraitoui 
in  my  wotfcs,  piedpitatfon  by  boiling  eann  t  be  adopted. 
Butltoocuw  to  me  that  some  scfentiflo  reader  may  be 
able  t*»  tell  me  how  the  iron  may  be  otberwiw  rswoiy 
precipitated  wtthout  iojaring  Jbe  watw  for  dri^toj- 
purposes  1  For  suoh  informatwa  I  should  feel  lauob 
obliged.— Tax  TxAjia*  BsAnaa. 
[4eed0.]— HydratLliOB. -OiTon  a  tank  (seesketcb^ 


a  oonstsnt  head  of  water  being  maintained  therein  at  A, 
a  Dine  (truly  cylindrical)  issuing  from,  or  nearly  frorn,  the 
bottom  of  toe  tank  at  B,  and  mclined  at  any  angle  from 
the  horizontal  line  to  outlet  at  C,  the  pipe  tobe  of  any 
leurth.  Will  the  pipe  be  quite  full,  or  only  perttalry  so* 
^rs.    __^,_.  -.  •    eeme  of  mr  friead* attempt  to  demon- 


UNANSWEBED    QUERIES. 

Tht  iMoAirt  and  tUU$  of  ffwriM  «*!<*  Wwwila  *i»Mt»- 
MMretf  f^  jlv0  «rdl#  ate  *iuerl4d  im  this  tUtf  and  if  ttiU 
umanmowtd  are  repeated  four  wMkt  <«/^srM«r^^  ^Wf  trust 
our  rtadort  mU  look  ower  tha  Uot  andsend  mho*  tr^onuatufn 
they  oan  for  ifcd  2*011^  i^f  their/elUna  coatribuktrt. 


46307. 
463i4. 


46347 
46048. 
46353. 

46362. 
46368. 
46967. 

46S6e. 

46867. 
46571. 
46576. 
46578. 
46680. 
4B661. 
46566. 


L.  and  S.W.H.  Engines,  p.  19. 

Barrow,  l».  -  ^      _ 

BbatiLe  Tongae  for  Paper  Tobee,  90. 

HeUoal  Epicycloids.  80. 

M.e.  and  Uli.  Boginea,  20. 

Indigo,  ao. 

Btrophometer,  20.  .         .       ^^^. 

Chemical  and  Other  Action  in  Aquarnim  Httings, 

90. 
Cast  Steel,  91. 

Turning  up  Caf<-Wheel  Axles,  91. 
Furnace,  91. 

Oil  for  Canvae  Belting,  p.  114. 
Micxo^raph,  114. 
Au-Pmnpe,  114. 


shown  by  aottKi  line  in  taeioo,  mv  i»uh*  bv  huv 
only  partially  ftUa  the  pipe.— A.  H.  Hodm Ta»c 

[4«93l.]-Ont«  and  BraiseB.-Would  some  reader 
kindly  tell  me  what  would  be  the  best  thing  1 1  keep  in  a 
woikrtiop  to  apply  to  cuts  from  chisels,  saws,  splinters  of 
ironand%fO  d,  &c.  T  Also,  a  few  simple  directions  on 
the  treatment  of  cuts,  &c.  Perhaps  Dr.  Edmunds  could 
give  a  short  paper  on  the  subject !— Ax  Amatbur  M. 

[46032.1— TelagraphioBzigineariBff.—Couldany-  1 
one  give  me  any  infotmation  about  \i»  Qovsroment  In* 
I  land  and  Submarine  Telegraphic  Service,  ortellmewhere 
loould  obtain  it  ?  I  have  consulted  the  Cwil  Service 
(9<w««e  and  other  works,  but  find  no  mention  of  ft.  1 
have  also  written  to  the  secretary  of  the  School  of  crab- 
marine  and  Militaxy  Telegraphy,  Ne.  19»  ]^iaoe'»>etoeet, 
Hanuver^scinase,  nod  bav«  reoeivei  a  prospectus  of  the 
sobool.  Bat  thwe  are  one  or  two  points  on  wmeh  I  have 
been  unable  to  obtain  information.  These  are  princi- 
pally the  ezafainatioQs,  the  mode  of  entering  the  sexvi\Q, 
and  the  limits  of  ftge.-^AXBB  Shons. 

[46983.1— Photoitraphlngr  Monuments  in 
0«ineteii«8.  i-ToMa.F.W»iflaB»i»M>.-*Canth#bunal 
board  of  a  public  cemetery  or  their  servants  legally  pee- 
vent  a  person  photographing  tombs  and  monuvMAtem 
the  cemetery,  and  en  the  relatives  of  the  deceased  per- 
son to  who  n  the  grave  belongs  o'  Jeet  to  its  being  photo- 
graphed I— AHAtBUB  PBOTOOSArHSR. 

[46034. J-J«weUiAff  Watchee.-WiU  "  A  Fe  low- 
Workman"  kindly  say  how  watches  are  jewelled!— 


Embossing,  114. 
Boof  Yentiiator,  114. 


Govecnom  of  AmsXuan£olaAic&  114. 
Oxalate  Development,  114. 
Sugar  Boiling,  115. 


Teat  fbr  Vlneral  Adda  in  Vineffar.-*'Chiaffe 
tires  the  following  as  a  test  ior  mineral  aeids  in 
Yinegar:— The  colour  of  a  eolation  of  PtfisyioJlttt 
(meUiylanUine  violet)  is  converted  into  nltramarine 
bln^y  even  very  dilate  mineral  acids,  whereas 
organic  adds  do  not  alter  the  ooloor. 

In  cooduding  a  report  on  the  collision  that  oc- 
oarred  on  thH  29th  March  at  Scoke  Station,  on  the 
North  Staffordshire  BailwaTi  Oolond  Btdi  says, 
<'If  this  train  had  been  fitted  with  .eontinuous 
brakr^s,  the  coEiMon  would  probably  tiot  have 
ocoorred." 


I46036.1-Blectrlc  Bells  and  lilghtiilngr. -.1 
.baveaneleoiriobeU  in  comnonteation  ir«th  am«inaa 
hovserthe  wras  for  ubioh  stretch  from  window  to 
window  across  two  gar  Jens.  For  greater  oonveni^oe  m 
fixing  on  a  short  distance,  I  have  used  two  line^wires— 
doing  away  with  the  return  br  earth.  Is  any  dak  fiom 
Itirfatnlng  to  beappre<  ended  t  The  wii-es  run  from  the  top 
window  of  the  housi  at  an  elevation  of  about  46it.  U 
resistance  coils  are  necesaaryi  how  sbuuld  they  be  placed 
in  the  dreuit,  and  also,  wlw*  wotdd  be  the  ooet  uf  con- 
struction f-PaAOMATlCAL. 

[48036.1— Btaam-I-auacli--I  should  be  voiy  grato- 
fui  if  some  kind  leader  of  this  paper  would  help 
me  out  of  my  dilficul  y.  I  am  building  a  stmm-launch 
18ft.  long,  6ft.  beam.  What  tAxe  engine,  double  cytlndt  r«, 
al80,8i«ofboUer  wiU  be  required  to  run  ejffhtornlne 
mile*  per  hour  t  Are  dome  boflrrrfbe*tt  Wbatadvjm- 
t«ge  has  a  Steel  boUer  over  iron  ?  Also,  any  other  in- 
formation on  the  subject,  which  may  be  mtere  ting  at 
the  present sea.on.—HoortioftT, 

[4693T.]  -  Oatha  in  <7<mrta  of  Justtoe.-My 
views  on  this  »ubiept  arealiaMt  ideoUcal  wtUi  those  held 
by  the  Si>Qrty  of  Rrfelid^.  On  I  claim  (as  a  right)  to 
make  an  afflrma'ion,  either  aS  tjurym*n  or  Witness  .  Or 
14  it  in  the  power  of  the  magiatljte  or  judge  to  reluse  10 
permit  me  10  do  si  T  I  am  a  qvxjjregatiuualist— ttot  a 
member  of  the  Cburvh  of  England.-^x.  W.  W. 

[469G8.1-PhotoirraphF.-~*^;  thanta  to  all  who 
i.^^.'-'^^J.^'if^l^^^J^U^lf;^  Will  Mr 


out  fog  if  the  eaposwe  hse^  been  mu^  ov«  the  woil 
lengthV or  such  phies.  I  should  have  thought  a  ws»«. 
fiwTbadsuSBctK  a  protoft^expeeoie.ssitiiBrt 
stationary:— r.'  O. 

i4e939.}_TBama»  Locomotive.— To  " B.  W."- 
Caii^W*  oV'^.  N.  H."  give  sket«handdm»a|toa 
oftender  of  the  above  locomotives  1  AienotwgJMi 
with  sinele  driving-wheels  an  uncommon  type  to 
Amwiof  AlwT^Ueutettoethebt^ usedi^H^ft^ 

engine  ?— B.  E.  E.  TaATMAM. 
146010  l—Sidebotham'a^alabox.— Could  moi 
hm**Uy^vSSSSr%^  disss  d^iptioii  dth; 
aboveasSedon  the  jSJliland,  West  Lane .sbire. ad 
also  on  the  Jkyptian  Bia^e  and  other  railways  t  I  hm  » 
5SpBctus5^iSove,  but  the  description  Uf^iwn 
int.lligible— C. 

{^(fedX^srss^^Jr^^ 

spirit  useA  to  teU  the  ste^^  of  spint  ^J^^^^ 
meaning  of  »o  many  degwee  «*  B./*  ae  tn  Spotfs  »  Wwk- 
shop  fteceipts  "  !-  Bvioiska  . 

[4e942.1-Be8ittance  of  Bin^  to  CcJ^^Vg-- 
lA  an  iron  ring  8ia.  dum.  be  ""Pended  frpma^ 

iS^th^sa^ring,  '^^•i,'^  ^.^^^^st'sSiaEd: 

sire  the  first  diain,  a^efeht  ^Jl^,};jf^fSlS^ 
-What  IS  (1  the,  poaltionof  grei*«»tB\w^l  W  Wj 
amount  Of  bending  motnent at  sudi  P0^«?  jf'JS 
Se  above  are  determined  1  (4  Dtan.  ofwm  el  ijkfc 
rkur  iastade.  sopposinr  nioduloa  ol  raptase  J»  W,a»^ 
SSiSs^s!i.  iSfl5t  seems  prettgr  evident  thatttge 
SeSwilMnts  (tbe top,  bottom,  and  PfWUf?"  k^ 
S^nTiSSay  bet«ia  these)  at  which  the  bate 
moMtisedual  and  at  ito  maxinanm.  It  csanothe 
SkTsiaS^ebe.m.  Nos.  2  andSare  thequ«^0De 
I  wSi  more  pwiiculiriy  to  hscte  Ans^cWl^OtATW. 

[46948  l-Sprain.—WiU  Dr.  Edmunds  kindly  sdfiie 
mi^ the  fSuStS*  l-Whwi  using  the musdejrf^ 
left  leg  If  or  instance,  when  dimblng  a  rope)  I  fea  an 
luruteDain  in  the  inside  (meaning  jnght-band  «de)  of  tt« 
^%^y  f^;  wwSi  cohtin^  aslongas  tbj  n»^ 
rSi^  strwched ;  aiid  when  they  are  r^a^Jvi^, 
dffily  dies  away.  There  is  no  swdUng  ^/J^^^S 
it  feefa  as  if  a  sisll  bone,  or  •o°»«^£SMf^,S^ 
of  pUce.  I  believe  rt  is  a  common  ^»iP  w^^JSSS 
BO  I  have  no  doubt  your  answer  will  benefit  a  goed  aasj 
of  *•  ourw,r— H.  J.  L. 

I4«M4  l^To  Kr.  lAnoaator.— I  am  in  a  difficate 
w^^  Leclanohe  bafiuaeies  j  I  cannot  nudte  a  g^ 
oMneidon  with  the  carbons  and  wire.  X  have  to^^ 
S«  a  osp  of  lead. but  ft  very  poor  oarrent  u ^e^ 
I^teaUiDtric^ahraas  oUp  with  tbcwiresoldereioo, 
bSTSeX^  oaSSes.^WiU  you  kindly  hdy  os  «^ 
^ydSSdtyt  Howaretheo«nneotion»madeootfe 
Si?Sieasoblln the  shop?  Thfy  seem  to  be  a  W  of 
lead.^a.I.C.B. 

[46946.]-Leclanohe  Battery^May  I^b^W^ 
Liwaet^i,  or  some  other  hiod  eleetoeal  «>amnam, 
iSTimi  information  respeflling  th«  shovel  Ihj" 
hii.  few  eeUa  which  have  been  giving  a  goodcwtea^ 
i^ut  thre*  ye»rs,  but  they  are  now  ge^  m^J 
^SSto  (S  cineTtions  are  v»ite  ^perject).  f^^^^^' 
i^apts  are  much  worn.  WiUitbewe4tohawaes 
SSsimarechasgetheml  And  ateo.  u  it n««w to p 
to  thTexpensa  of  freth- earbon  bloefci  1  ^^^*l^ 
^Siin,Mdhowlongt    Bhould  puresalHMDBoaiscte 

nsedl-W.J.  ^,, 

[46B46.1-aold  Fieh-I  hairo  a  tanj  f»J^^ 
aJ^STftFe  hoffihead.  in  my  garden,  ^-de  for  bpjbr 
^SSffiS^in,  ^ia snppUed  with  water^that WosoJ^ 
u?Seeta.ing  rain ;  but  I  find  that  th«  wot  ft^^ 
SiSieys  bfickens  it«o  maeh,  tha»^  \^^'J^Z. 
^SlbeGlled.  ,Couldsomer^d«rrop«ta!pl«toj5 
venttheaboveT  How  wooM  it  ba  to  ws  aJBna« 
filter !  And  how  could  I  xnake  one  to  t^J^ 
^Jaterttbouttin  diam. !  Also,  would  »  ^^^"JK 
^S  properties  of  the  water  away  eswmtulw  ttKfi* ' 

~[4^7.]-Iiesnon  In  Aseayinff-I  "^J^fSld 
obted  i  me  of  your  '«»Atrs  can  reconmjeali^rg 
JiSalbook  on  assaying,  both  hy  the  ^J^ 
XeSiod,  and  the  crudole  method.  <£ J^'JJfJfc; 
yoiir  nxuaeroua  contnbuioia.  wpold  »^JJJ5J^ 
JhSrt^lessona  on  the  subject  -toUar  to  th«e^^^^ 
the  blowpipe,  by  Mr,  C.  J.  MttUer  in  /«°\^^  i 
xixi.,wSai  were  extremely  nswultosjarft-.^ 
doubt  not,  to  many  othetB.-J,L.WHTrA«s*. 

r4fl048.1— Baeiatanos  of  Blootro^maga^lLi 
JdSSid  St  toTieUstan^  01  the  w«e  oa^^ 
ma^ shonld  be  haMi^t  «^he ^jj^jj^^'gra 
ingUiiewireandbatte^.  '^'J^J^^JL^. 
Sitle  magnet.  WhenthvrearetwoormoieiaajJ- 
S*trXt  is  the  best  redstanee  to  giteths  «*J- 

niuto,  and  to  wliax  ptopoirtwn  b  «amixi.g«»«™  — 


r«95l.l-PapyroBf»pli -Some  «"™ JgilijB 


Of  manuscript  by  writing  ^  JJ5I!r!inSoa«*»^» 

^iott  of  eatiiiie  soJa,  wWi^ 

waUr,  when  yoa  «"  "f" 

„_       iting,    lfia»f^**<«*?r!J 


cin*  the  paper  wniien  oa  m  •  »*»^'^  — Vii^rnr' 
[o^&ny}VUirpentine,  then  g^^JSJSjS "* 
inafeong  solution  of  eausiie  soJa,  ^^S^%a^ 

II  with*  cold  waUr,  when  yoa  «"  "f^iSS 


in  a  Bcronr  noiUMwu  v»  *«.»-.—  — 
«eU  with  cold  w»ur,  wh«  TOO 
«ten«l«ttJwmi^  "        —       ' 


have  so  klnOly  aaswaring  my  vf^'.  ueinw.    J»  *"  -^• 
Parkinson  give  fOraiula  he  «*«*Lf^2f  ?;*i°P  J^J*^ 
pUteheexposedfor88Beoi.ona«JJla*n     WithaSO 
,  Smes  plate  and  much  shorter  «^SliriL  ^^^^  *  ^?^  I 
restrjOned  developer,  I  hare  never  odw^—^  ^  ne^.  with-  • 
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kiDdi«pderobl%e  xn«  with  the  reaotion  which  takes 
pl»ee,  ud,  if  possible,  vet  the  eqiiation  oat  f— Guasv. 

of  TOUT  kmd  chemioal  r«Mlen  inform  me  of  the  most 
idu^  method  of  Azudysiog  pearl  ashes  for  carb.  of 
potuh  CKaCOa),  and  giro  f  oil  diteotlons  f  As  I  want  the 


lesottiootto 
Oua. 


ffcr  more  than  0  5X  in  the  same  sample.— 


[4aW4.}-'Dividinff  ApparatuB.-I  want  to  use  as 
ft  iratm-wheel  to  make  a  diriding  apparatna  like  that 
dMcribed  by  •*  J.  K.  P."  on  p.  277,  Vol  XII.,  an  ordin- 
tf|  csf-wbeel  of  14  gmttg^^  190  Or  100  %eech,  as  it  wonld 
be  nraoh  hghter  than  the  10  rauge-ivheel  oted  hf  Mr 
iofoe.   If  I  used  such  a  wbe«I,  woald  ^J.  K.  P.'* 


kh  ily  lar  what  piteh  an1  dia.  f hould  my 

haTe  I  Mf  leeding  screw  has  four  threads  to  inch— P. 

F.Maccbnzib. 

IM8S5.3 -Elementary  O^tlM.— In  a  telescope 
ot^fctiTe,  can  the  spherical  ab  nation  be  roneoted,  as  is 
the  chmmadc,  or  can  it  oidv  be  reduced !  If  oometed, 
qpon  wb&t  ptindp:e  !~B.  P. 

(I0B56.1'-Ohroiioineter  and  Watch  Bating.— 
U  tiiere  anyot.e  among  your  readara  who  can  tell  us  how 
the  late  of  a  chronometer  or  watch  can  be  ascertained  to 
tb«  *1  of  a  adoond  Y«-OrtaoW8. 

140967.]— Battery.— I  have  a  Bonsen  battery,  whleh 
Ivaaitomakeuse  of  for  plating  and  gilding  purposes. 
Will  any  reado:  kindly  tell  lue  how  to  proceed— Le.,  Imw 
io sake  solttUoast  Ac.  I  Any  information  will  be  glaoly 
noHved  ^  an— AiuTsua. 

[48968.]— Half-obronom«ter.--'Will  any  piactical 
maerteUmeif  there  is  tmj  differAice  bttweea  the 
eicspementofthe  abore  and  that  of  an  oxdhmylevtr 
vith  an  orexeoil  ^ring  ?    A   datTiptwa  will  obUift— 

Cnsovos. 

I40»5d.]-Ujtrine  Staam-Boiler.-I  rshall  be  glad 
if  say  kind  rtfader  can  give  me  a  description  uf  the  hest 
bcUer  most  suitable  for  a  small  yacht  to  born  chaxooal^ 
tsa  to  be  made  of  copper,  in  order  to  gdtetate  steam 
HiiiDkly  t— Djrsf  AKATio. 

148869.]— ICodel  Sleotrlo  Lamp. -I  have  one  of 
the  ahoT^^uunvd  lamps»  nude  by  Mx»  J.  Bathuist.  of  the 
Strindi  which  bums  Reynier's  oaLrbons,  aod  shall  be  glad 
if  say  kind  i«ad«^r  can  infonn  me  whether  I  can  produce 
Ibe  light  iMKn  other  means  than  the  ac  id  battery ;  and  as 
Ika?ea  small  steam«engine»  I  should  like  to  makeuae  of 
it  to  di  iTe  some  dynamo  or  oth«-r  eteetrioal  aoparatas  to 
prodoce  the  light*  which  I  am  of  an  opinion  that  theM  is 
wme  other  kind  of  gensfttlttr.  Xtie  eagine.ie  aa  foUows : 
Ilia,  stroke bj  fin.  bote,  attde-valve  inverted i^th an 
extra  large  duttieter  heavy  flywheel  of  iroB.  The  boiler 
iiofavetticaltype,8fai.  by  4ia.  dia.:  the  shell  lamade 
of  M6in.  gauge  lK)ii»  with  ^    " 


erura  of  l-12itt.  telokf  and  «m  flue,   water  space  all 
ramd  iltebox  |in..  aad  well  riveted,  with  which  af^eeat 

ri  oDuM  be  obtateed.    AJao,  pteaaa  say  what  pxesanre 
boaer  ia  likely  to  stand  with  safety  T  snd  oblige-- 
Drv&Mano. 

146W1.1— Battery.— To  Ma.  Tolkav  or  OTHsaa.-! 
hire  made  a  battery  of  three  cells,  carbon  and  amcm,sal* 
ammoniac,  platea  Sin.  bj  9^.  1  soaked  tiie  ends  ia 
lanfflnall  night,  and  the  patafl^  has  cnpt  up  the 
pUtcs.  All  eonneetiom  are  properly  covered  with  pat* 
aiBawas.  The  batteiv  will  hardlv  ring  when  joined  dose 
op  to  the  belt,  and  not  at  aU  through  the  bell  oir^ 
cttit.  I  think  it  is  the  paraffin  in  the  pUtcs.  flow  am  I 
to  mnedy  this,  please  f— Bell. 

[46962.]- Stereoeooplo  Camera.— Will  Mr.  Xan- 
CBiter  or  some  other  reader  kindly  give  me  instroetions 
bow  to  make  a  steoroscopic  camera  f  Also,  how  to  take 
Tiewi  with  same  T-  Stkbso. 

[40868.}— Aatronomloal.  —  If  have  been  reading 
**AstrMHQmy  Wiihout  Miith«*matios,"  and  am  puzzled 
with  one  or  two  atatemente.  1.  It  says  (p.  46,  sixth  edi- 
tnB),speaking  of  the  moUoa  of  the  earth :  '*  ^e  addition 
d  the  rototion  vdooity  at  night,  and  the  loss  of  it  bv 
diy,  about  1,000  miles  an  hour  at  the  et^uator,  is  much 
too  little  to  be  perceived,  and  the  change  is  also  very 
indaaL"  Kocw  aeeiag  that  it  ia  alwavs  dav  somewhere 
uo  the  earth,  and  aiw^  night,  how  is  the  above  passage 
tobeonderstoodt  2.  On  p.  185.  **  though  the  moon  goes 
rjond  the  earth*  it  is  no  less  true  that  the  earth  goea 
cound  the  moon,  only  fid  an  orbit  as  much  smaller,  as  the 
isithia  heavier— that  is.  Si  6  times.*'  And  onp.  58i, 
'*Tbe  earth  revolves  every  month  round  ttie  e.g.  of  the 
«rth  and  moon,  which  Is  2,886  miles  from  the  earth's 
oentre."  I  cannot  understand  the  earth  revolving  round 
the  moon,  except  in  appearance  to  anyone  stationed  at 
themooB.    Will  someone  kindlr  explain  t^OuBL. 

[4aOM.>-8oliime  Oil.— there  is  an  arUcIe  used  by 
fiuthsB  oalled  aduble  oil,  ona  variety  of  which  seems,  to 
flOBsiit  Is^gely  of  glpeerme  ;  the  other  is  a  kind  of  liquid 
amp,  aod  smells  of  oaator-oil.  Can  any  of  your  readers 
m  me  any  information  as  to  how  these  axe  made  t— A 
Ffxuosa. 

[4fi366.1— Bianoibrte^— Will  anj  kind  reader  inform 
tos  the  best  way  to  prevent  the  rustmg  of  wird^  — '  ^ 
i&>pitT>W.H. 

CMM6.]— Balafire^aprtnffs.-'-^  **  A  TuLUixv^ 
wosKx&ir.''— 8>imetlm>9  whea  eleaniag  woiluien^ 
^tdtea,  I  find  •Pfta.  of  rust  on  the  outside  ooal  of 
MlsaoMfaeinf.  what  should  be  done  with  these  to  pre- 
vent the  rust  from  spreading.  I  sincerely  hope  you  Will 
coatiane  your  artidea  on  '*  Watoh  Cleaning  and  Bepaii?- 

[46967.]— Coin.  iftrooches^To  "Alt ojoe."— I  want 
k»  aake  some  ootn  brooehea  in  vacibos  patterns.    How 
Attthaooiaatobe  held  in  position  while  aoldering? 
^-wirs  ia  out  ol  the  question,  as  the  o  Jns  are  su 

^C«p.]— To  l>r.  Bdmniida.*  I  have  a  sister,  aged 
7r,iaffrrtzx7  from  the  fbliowteg  symptoms  :«-«Abont  15 
r9sa  sgo  ^o  had  a  diseaae  supposed  to  be  nettle-«ish, 
that  caoM  out  out  over  her  bodv,  more  ptkrtieulariy  attha 
was  of  the  weathtTr  until  tha  last  five  years,  and  was 
wet  dootoci' hands ;  but  they  did  her'  nopetnunantt 
good.  How  and  again  a  aingle  blotch  will  come  out, 
Mteg  eonaidetahle  neat  in  that  spot,  and  giving  a  little 
nttefforthe  time.   At  ot'er  times  heat  ariseainthe 


face,  causing  it  to  look  a  purp'e  red,  relieving  dulness, 
&c.  Costive  at  timet ;  nerve  and  brain  affected,  and 
blood  seemingly  stagnated.  >  J*.  Dturvaas. 

[46969.]— BaUway  CurveB.— Will  any  engineering 
eonespondeot,  or  preferably  the  able  "  M.I.clu,'*  who 
daatt  with  letter  46268.  Vut  XXXIV^  weea  ending  Nov. 
8&th,  1861,  work  an  example  out  for  me  bv  the  furmulie 
a  £s  tf  / «  r .  908,  take  mdiua  of  ciurve  40  chains*  also  160ft. 
—J.  OurvMs. 

^46970.1— Grain  Dreeaer.— Would  any  reader  give 
me  a  few  hints  on  the  construction  of  a  gr^in  dresJng- 
fan  t    A  sketdi  would  greatly  oblige— O.  O. 

r4697i.]-fiolabIe  Beaenoe  ot  Z«emoa  and 
Oinnamon.— VVoold  auv  of  *'  ours  "  give  me  the  pro- 
oesa  whereby  the  oils  of  theabov«are  rendered  soluble 
ia  waUr }— Cojuusr. 

[46979.1-Clieap  Form  of  Voltaie  OeU.— I  have 
constructed  one  of  the  al>ove  after  the  following  manner 
•^viz.,  a  tin  can  capable  of  contaming  91b.  of  preserved 
fruit,  porous  pot  6tii.  high  hf  Sjin.  dia.  (taken  from  an 
old  form  LeeUnch^  cell),  piece  of  new  sine  44in  by  6bi. 
made  into  a  cy.inder  Qi  but  the  edges  not  toudiing  each 
other,  copper  wire  soloered  thereto,  and  passed  through 
a  oork  to  aUow  i>f  pot  beiug  made  airtigat.  pot  placed 
oentBal  in  tin  can,  and  spaea  between  flU^  with  olean 
environ  borings,  jmst  nude  damp  with  purified  caustic 
potash  Bolutioa,  anpplied  ma  by  a  chemist  as  soitahle 
te  supply  the  place  of  commercial  potassium  hydroxide. 
AUjomta  an  saldcired;  but  it  faits  to  ring  a  bell 
formeKly  worked  by  four  quart  LecUmeh^  newt.  WIU 
aomeoae  kindly  say  cause  of  failure  and  remedy  t  Also, 
please  say  what  steps  to  take  with  rererenoe  to  the  Lt- 
daaohA,  which  have  also  faikd  to  work '  AJao,  how  oan 
I  tcU  if  a  battery  is  passing  a  current  in  the  at»senoe  of 
aag  eleclrloaJl  apphanoca  t— B.  A.  0. 

[46673.1— Koaloal  Shorthand.~Wm  any  reader 
of  the  **  S.  M."  inform  me  if  there  he  ^  bppk  on  w«i6ing 
music  in  shorthand  ?— PBovoaaAPUsa. 

[46974.]— Horiiontal  Eacapement.— To*'Thibds 
PaAOTicAL  WATCHMAKza."— Will  you  kindly  tell  me 
what  the  three  dots  are  for  near  the  balance  in  Swiss 
watches,  and  what  you  mean  by  the  "  draw  "  or  lift  in 
horizontal  escap. !  I  know  it  means  two  different 
things  m  lever  escape.  I  never  knew  that  horizontal 
escap.  had  ^'draw.'*  I  always  thought  they  had  a 
'*  dilving  "  action.  Also,  if  he  recommends  anyone  to 
press  on  watch  wheels  with  pomted  tweezer !  I  use  a 
cut  peg.  Will  he  give  me  a  few  bints  l—Woaxiso 
Blacksxitr. 

[46976.1—  To  Dr.  Edmonda.  —  Having  been 
tronblad  for  the  last  lUx  months  with  the  gravrL  I  shall 
be  thankful  for  information  which,  kven  u  it  does  not 
cure,  may  relieve  me.  Iain  61  ycATs  old.  Corpulent; 
in  other  reapects  enjoy  good  health,  and  an  abstainer  for 
three  years.— A  Wsubxax. 

r469T6.]— Oa&ary.-^Can  any  of  your  readers  tell  me 
the  best  remedy  to  employ  for  a  oauarv  swfferingfrom 
asthma  f  Bvery  night  the  respiration  of  thelittlewe*  thing 
is  viiibly  pAinful,  and  the  bird  gasps  and  Ofiens  and  abuts 
its  mouth,  and  apparently  tri<!a  to  eoogh.  The  snffenngs 
are  increased  by  being  in  a  room  where  gas  is  burning. 
In  the  morning  and  during  the  day  tho  hod  is  cheerful, 
and  sings  freelv.  Pood  at  present :  the  usual  rape 
and  canary  with  a  little  maw  seed  occasionally,  a 
little  lettuce  or  watercress ;  have  found  a  little  condfuiwd 
milk  a  benefit,  but  not  a  cure.  Will  those  having  experi- 
ence with  birds  give  a  little  information  T  as  the  one  on 
Whose  part  I  vontura  to  ask  for  a  few  ctumbs  of  ease  and 
oomfoit,  is  a  g«neral  favourite.— K. 

[46977.}— Boldinff  Oanoe.— C«n  anv  contributor 
kindly  let  ma  know  the  particulars  lor  making  a  folding 
canoe  t— O.J.  fi. 

r«6978.1---Oanarlea»— I  have  had  flvenesU  of  young 
danaries  this  vev.  about  16  birds.  Thev  Itvo  from  six  to 
ten  days,  and  then  die.  Will  any  reader  tell  me  what 
thef  fliink  is  the  cause  t  I  think  tiie  olu  birds 
neglect  feeding  them.  I  also,  like**  Old  Subscriber," 
would  like  a  few  hints  about  cayenne  fseedtng.— 'Msa- 

TOX. 

[46979  )— Etohiav.^Will  someone  oblfge  bygvhig 
■omehinte  on  etehing  oa  oopper  and  steel pla.eat— 
Boeaioa. 

[46060.1— Brakes.— I  should  he  obliged  if  anvoono- 
spandent  will  tell  me  what  brakes  sre  about  to  be  tded 
upon  the  HighlMud  (Nurth  of  Scotland),  and  Lynn  and 
I^kenham  BaihrayiHl  Also,  should  be  glad  of  any 
detaila  of  trials  said  to  be  mode  bv  the  East  LaDoaafaire 
Co.  some  years  ago  f  What  is  the  Fay,  Newall,  and 
Eamas  brake,  mentioned  p,  ^ !— AJ>aiyaB. 

f4608l.}-Verre  Tnnsinff  OoUet.— Win  "  PeUow- 
Wortaaan,'^  **  Aifojoe,"  erany  other horo logical  reader 
of  the  **  B.M.."  teU  me  how  to  suke  v^igo  turoingeoUet, 
with  sketch  of  same  f  Will  it  be  proper  to  have  it,  when 
on  veMe,p  ejecting  a  litUe  beyond  foo^-pallet  to  keep 
pivot-llie  from  coming  in  oontaet  with  pallet  when 
redueing  pivot  t— PooaBASD. 

[46962.1  —  Golonrinv  8orew*1xeada  —  Olook 
oaaee.- Will  any  nrader  describe  the  culouring  or  blue- 
ing pot  for  screw-heads,  Ac.  !  Also,  a  few  hints  on  the 
WAjr  of  making  Yftmaa  or  Ametioaa  tfloek-^ases.— 9tbai>- 
rAsr. 

[46983.}— Conorete  Bed  for  Bnsine^-I  am  fixing 
a  new  horizontal  engine,  which  will  require  a  bed  SSft. 
by  12ft.  br  lOft,  Would  >on  advise  me  to  make  it  of 
eonciete  f  If  so,  bow  should  I  prepare  the  concrete  I— 
Dsaoaiox. 

r46984.]— Hardening  Oopper /-Is  there  aayway 
ef  naidening  or  **  case  hardening  "  ooftper !— Jao^vxs. 

[46985.] -aUdlnff  the  Bdsrea  of  Xonnta.— I 
have  had  gilt  puper  recommended,  with  the  back  covered 
with  comm'tn  gum,  and  eu^  into  narrow  stripe  and  put 
round  the  edges,  l  have  tried  this  way,  but  I  find  it  venr 
difficult  to  make  stick  and  lie  down  evenly.  Will 
some  kind  reader  of  the  **  B.  M."  inform  me  wUch 
ia  the  best  way  to  gild  the  edges  of  mowits,  and  what  is 
the  best  composition  to  ptft  on  the  back  of  gilt  paper  to 
make  it  stick  and  lie  down  evenly  I-nB.  U 

[46986.]-  French  t  ocomotiyea.-  To  Ur.  OoBttr. 


—Many  thanks  to  Mr.  Gobert  f  >r  his  interesting  atid  ex« 
haustSve  answer  to  my  query.  If  n  »t  troubling  him  too 
mueh,  I  should  like  to  know  whether  the  Crampton  ea- 
-^ea,  foRsedj -the BtandaidCantiaBntal type,  erenow  in 
kevaluse!  And  whether  the  sketches  given  in  hie 
leccec  represent  the  present  standard  tvpe  of  Preoeh 
locomotives  I  Also,  are  the  inside  or  outside  cylinder 
engines  in  most  common  use,  and  are  single  driver  en- 

gnea  unused  3    Gould  he  also  givankea  sketch  of  one  or 
ro  tenders  of  the  above  enginea  1— S.  E.B.  Tratkav. 

[46907.]— Tinning  or  Broaaln^  amall  Kalle« 
able  Oaatij^Lgai*— Ihave  seveml  huudred  small  malle- 
able iron  caetings  to  tin.  or  apoly  a  good  b  onae  of  a 
bright  brass  or  copper  ooiAur.  Can  '^nv  of  your  readers 
direct  nie  in  the  light  ^channel  T— A.  C.  MasKBa,  321, 
Larimer-street,  Denver,  Colo.,  U.S.A. 

[46988.1- Straightanlnfir  Shaft.— Will  anr  of 
your  mechanical  reauers  say  bow  a  an  aft  can  be  straight* 
ened, 2iin.  dia.,  while  in  its  bearing*!  and  oblige— 
Wu.  B. 

[46989.1-  dtoppa  Bre  in  TTrl-n  al  "^pe— two  urinals 
aie  used  by  about  40  persons.  The  down-^s  for  8ft.  is 
straight  down  perpondlcuUrir*  then  paasea  along  the 
flooc  and  is  Sin.  dear  fa  the  booe^  A  sm^ll  quantity  of 
water  is  ruoning  da?  and  night.  Spirits  of  sslts  are  used 
now  and  again  'o  1«eep  the  pans  in  rood  colour,  and  once 
a  week  two  buckets  of  hot  water  and  soda  am  passed 
down.  In  spite  ^f  all  this,  in  IS  months  the  down  ^pea 
close  right  up  with  a  haid  gritty  matter.  What  can  be 
donato  stop  thia  f— J.  B.  Bixn* 

[46^90.]— Shft)*a  CoBipaaaea.— WUl  any  frirad 
state  the  hiost  eflbctive  m«ch«*d  of  magnetishig  the  ban 
of  oampasseethat  do  not  aol  ?— the  apylianoes  required, 
whete  they  may  he  had,  and  how  to  uae  them,  and 
obtiga-^BoRo. 

[468^U]--Wa0e»«^Xe9al  Qnaary.^A  man  eaters 
emphiyaieQtasforesEuua  engine -r  in  shop,  aod  to  serve 
employer's  Interest,  foregoes  payment  or  wages  weekly, 
works  from  time  to  time  as  requi  ed  until  amount  due  is 
about  £96.  liken  applies  for  payment,  and  is  flatly  told 
that  wage«  are  only  pajable  weekly,  and  unless  so  paid 
are  not  reeoverable.^O.  H. 

[46992.]— Orgran  Qnery.— Will  Mt.  Dresser  kindly 
ten  me  how  to  arrange*  small  organ  (two  menials  and 
pedal).  80  that  Imay  boild  it  w4«hoat«itaa«>f«  or  oaators. 
aadyei  bs  able  to  geit  at  the  key-action  and  wiaddhest  of 
the  swell  without  takiaa  the  whole  thine  to  pifees. 
Bellows  and  great  soundboard  are  made,  butbuiloing- 
frame  not  yet  put  together ;  so  a  hiat  wonld  be  v^ry  use* 
fut  ind<>ed.  What  is  the  least  space  advisable,  or  aQow- 
aUo  between  tnp  of  swell  keys  and  bottom  of  great 
windchaA  fbr  mpar  working  of  haek falls  and  six 
roUen  I  Also,  bow  au^  spaee  between  under  side  of 
preat  keya  and  top  of  bellows  (whan  full)  is  needed  for  a 
set  of  gt.  to  ped.  baokfalla  T- W.  C. 

[46098,1— Conaiunption  and  Hom^popathy.— 
Could  any  of  your  correspondmts  inform  me  of  a  dispen- 
sary or  h  spital  where  consumption  is  treated  by  lAch- 
Banthe«,oriaLaohesHith0s«aiet  If  not,  whal  would  be 
the  best  homoeopathic  remedy  to  take  f— A  Soypsasa. 

[4fl994.1-Braaa  Door-platea.-WlU  «  Jack  of  AU 
Trades  "  kindly  inform  me  of  the  nature  of  the  oompoat- 
tions,  redand  ola^,whioh  are  uaed  in  making  and  fUUng 
U9  letters  in  the  above  articles  t  Is  the  eompositioa  run 
in  hoi,  or  is  the  plate  alone  heated,  and  then  all  faced 
off  aftiv  the  filuag  up !— Alvojob. 


VSESJJL  AHB  8CIEHTIFI0  NOTES- 


A  PlPBR  waa  reoently  read  before  the  South 
SiailbfdddM  Institute  of  Hinla^  Bri^inenrsy  at 
Dudfay,  on  ^  Lishmtii  and  Young's  Patent  Air 
Looomottye,"  bv  Mr.  Henry  Lawrence,  of  the 
Grange  Icoaworki^  Durham.  The  enginea,  it  wai 
stated  were  ipeeiaUT  adapted  for  underground 
haulage,  owing  to  Ihaur  small  siae  and  the  perfect 
control  whidi  the  drirer  had  over  them.  Inci- 
dentally Mr.  Lawrence  mentioned  their  nie  in  fiery 
minet,  and  showed  how  a  patent  metal,  had  to  be 
lUNad  to  prevent  sperks  from  being  emitted  from 
the  wheels  when  the  engine  surged  at  an  incline. 
He  submitted  for  the  consideration  of  the  members 
->(1)  Whether  sparks  would  fire  gu  in  a  pit,  and 
(2)  whether  copper  rammers  were  therefore  safe, 
inasmuch  as  oopper  could  give  off  sparks.  The 
QoTeroment  allowed  copper  stemmers  and  ram- 
mers, and  yet  these  gare  off  fire  upon  being  struck. 

Thb  Lumiere  Sleetriqw  wyu  the  experiment  has 
been  siade  of  lishting  a  Rhine  steamboat  with 
electric  light,'  and  it  is  proposed  to  organise  a  night 
service  of  boats  lighted  hf  Boerghi  machines  and 
lamps,  which  are  to  be  powerfalenoagh  to  throw 
from  the  bows  a  light  that  will  illuminate  the 
immediate  scenery. 


tNQ  Maws,"    published    erery   FRIDAY,  prtc*    Fovpsnes, 
■til,  I^Tlstsok^flMC.  OoveM^ jMsa  I<cm4o«i.  Wfi. 

**'mn  SmtlUHQ-  IrSWt "  l*  she  yHSCipai  7e«rast,rssre> 
•satiQB_Ardnl|ecte  asfl  Balldere.  and  hM  (ha  ISTgeit  olrcuisttoa 
of  aayrroltetlonsl  Jourasl  In  the  Unsdooi. 

JSysgr  Workaiss  •kould  Inriat  on  MMaf  J' THE  BVILDnrq 
wi WV  "  every  ireek  st  hli  deb  or  0»fl^  Botue.  He  wtO  Snd 
■lore  •*  Liete  of  lte44a  "  for  new  Wefk  la  tt  wHn  weeh  (hsn  la 
anv  elnitlsr  pwer,  and  can  thni  Judge  where  work  U  Ukely  to  be 
iMd.    as  leslM  speolally^  tevtW  U»  WAke  %aa  of '*  Intercom- 

Uvecfise^  fhs  paper  whsa  hs  waste  wortt. 


ThssfesrtsttradVsrtlssmeaW  fbr  eitnattaas  U  OaeekOllat 
for  Twsaty  ITords,  sad  Sixpsnos  for  evoy  mtht  Words  aftsr. 


3se 


INGMOT^PBBHAI^XO  AMP  W(WJ)  Qt  BOOBICpg  1^^  896>  _  May  la,  im 


GHSSB. 

'■   ■•»•■ — 


imtiiWwM  for  Ifak  dtpirtme»t  mM*  be 
the  OiUm  SdHoV.  ^  Ck«  ofiee  ol  Ibe 


raOBLSM  DOGZLYITI.— By  H.  F.  Ii.lSxTBR. 


SoLunov  TO  748. 


Whitt, 


JRadk 


1.  RtakMKt  1.  RUk6eB(ft). 

9.KtoK9  8.  Kmorn 

3.  Q  mates  aoooidlaslf 

_  (►)  1.  Kt©QKt« 

9.  Q  to  a  Ktw<i  (cb)  2.  X  motn 


I 


691.OTIOV  T^  744  J       , 

tdtts    Bi,   or    P, 

t6dvei 

2.  BtakeaKtmat^ 


9.  Ato«B7(cli)  . 

2.  kttoKB7(cij 


Scmiwf  |E.-Xonr.  sflntMi  of  T$^  mi^bomttt,  mu 


looked  that  if  1 


1*-U8 


a^'iir(ch) 


a 

r  V 


ispot^mdt^i 


asKtcaatak^B* . 

B.  H  I^'M.— t^MUiiiiot'abdbMMJ  'mi  irmitrilMVotir 

tot«e»bQiitm#i9#i8^«naf^|lpapiiitf.    ,  -v.         „< 

Wi  ff^  l».-m»lMtond  ^vai  rfialf  be  in^oWdihortly.'    ' 

H,E.^flQ)ff.— flChafl3Mforth«roi»jniit<^.  ,   ,       \  f/ 


ft?ttSSillttS^''#^  »»f  JP^**  <*  ■ttddiif  »«»koife,  «4«AttM 


*eU7  iManifiuao  Ui^bbl. 


ANSWBBS  TO  COBEBSPOVSEVTS. 


It,  IkwiModt-HMUf  (h¥0U 


HENIB  Vt>  COBBEBPOKDSMS^ 

1.  WMtaotL  one aldA-^ftho paiMro&Ijr,  mad  pvMnnr- 
ioa  foe  UlBatntioiiaxin  aaoaimtd  dImm  of  mar      ^   ^  ' 
titles  to  queriM,  and  Wi 


&i(EafacUlBatntioiiax>nMpMmt«|>i«teaof  pi««r«  8.  PuA 
tiues  to  queriM,  and  whaa  answeruig  q.uerteii>ut  the 
aiunben  aa  well  aa  the  titles  of  the  qaeriea  to  tmieh  the 


iet»linnf«r.  «.  Nochaisa  is  sidd  for  iawiitlntt^tetttta, 

Juenes,  or  recjaiee.  4.  letten  or  queries  aaUng  for  ad- 
resses  of  mairtrf adtnxcrs  or  oarrespondenta,  or  wfaefe 
tools  ov  other  tftudas  «aa  be  pofebaaed,  or -reqpss  friving 
sufih  iiifaaDitkm,eannQftbpixi8srt4deKosi(baaadv«a|iaQ* 
meats.  6,  Ko  questional  alnng  for  educational  or  adentifie 
infermatiooisauswetodihreughthepost  6.  Letters  sent 
to  oofceayoodaots,  unJbtecoMr  tothe  fidkovv  MBsot  fov^ 
watd«d4  aod  the  oamoi  of  oorrespondants  Mx^wiim^ 
tomqulxera. 

V  AttMtlDnls  i>^>e«Ia31^  dmwii  to  hint  Ko.  4.  ISie 
•paM  dey«lod  to  ls<ll4«^'qn«<lM,  and  vef Uas  to  feMa«t  loi^ 
fhe-gea'Vtl  gded»  a^d  it  is  mot  fkd»  ta  osoiqpjrit  wkh  QTiet«> 
tiooB  auch  as  are  indioalad  abovei  whioh  are  oitlr  of  mdi- 
▼idoat  interest,  oiid  wfahfli.  if  bot  adtettisian«nts  in  them- 
selvw,  lead  to  lepUea  'wtttOh  aM.  The  **fii»eiiap  Bate 
Colmau  "  oflets  a  cheap  means  of  obtaisiBKsacii  infoma- 
tion.  and  we  trost  oar  readen  wHi  avftil  themselves  of  it 
The  foUowing^re  the  Initials,  Jb.,  of  letters  to  hand  up 

to>  Wednesoay  aveaing.  May  ]7,  and  UMokttovledgea 


msA-— 


F.  W.  Orssse.^^.  litratoser.'*JL.KMth*-«-AllawW<BAN. 
-J.  ParJOi^n-— F.  Jau  Wenham.— GUttpp.— 
'Walker.— saatbaclc^Anxious  Oae—Igaoranee. 
-421yde.— K  WhttSw^VoIvoM.-^,  BecMiuriL^Ful9k- 
shiio  F4pnec— J.B.  S.-H.  X,  B.-Jlea4f  .'^.  B.— J. 
H,  Hujfcy;— J.  B.  Browa. 

IhiQcnaEa.  tin  the  abaenoa  of  any  special  agxeement, 
yours  is  a  tenancy  from  year  to  year,  and  you  are 
entiUed  to  sixmonihs*  notice  from  your  landlord,  termi^ 
Bating  at  the  ^e  of  year  at  whioh  you  took  the  house.) 
— Bkadxs.  (we caxraot  advise  you, asyott do not^iay 
whioh  biaoeh  you  proposa  to  entet-.  we  belfave  Cas- 
asll,  Pettet^  and  Gaipia  publish  «  ndde  to  the  Oivil 
Seirise  oontainitig  infoxmatioa  likeir  to  be  of  use  to 
you.)— Qi7i£.  (An  air-tight  whidow  Is  what  you  do  mat 
want.  Yoo  require  more  ventilation  in  yotir  window, 
and  thtii  the-nuisanoo  complained  of  wiUceaae.}«AirTZ 
HoMBua.  (Tour  pnpsr  ooufse  is  to  sue  tba  eoaspaay; 
but  you  wiilpiobaUy  be  throwioff  good  manay«ftar 
bad.  They  mn  eHGUHtly  qmaaka.)— Thoikas  pAKraiooa. 
(Small  qmmtirtia  eoold  probably  be  suppHid  bruy 
of  the  dealers  in  microaoopie  objeets  wtio  adimwiu 
our  ''dtde"  oolumna.}— W.  Hauobton.  (Wa  know 
nothing  of  the  present  wbcr^boats  of  the  person  men- 
tioned. We  have  had  similar  complaints  abouthim 
before,  but  in  every  case  but  one,  the  persons  got  their 
goods  aftecmiusjurlass  delay,  or  were  aatiafled  bv  his 
explanations,  we  cannot  b» responsible  f6r  Che  bona 
fides  of  ooveapondenta  or  advmxiaers,  and  wa  advise 
you  add  all  other  leadaia'to  adopt  the  same  rules,  with 
rsgasd  to  bnsinasB  traasactiona,  with  contributors  to 
these  columns,  that  you  wuald  put  in  practice  in  dol- 
ing with  aav  other  tradasmaa.  or,  atany  rate,  if  you  see  iit 
to  depart  therefrom,  aot  to  Dlame  us  for  the  result.)— 
J.  C  A.  (We  do  not  know  of  any  jBeoial  works  on  the 
subject;  but  there  are  lengthy  aiticlee  in  such  books  as 
Payen's  ** Industrial  Chemistry'*  and  lire's  **Dic- 
tioaary.")— ALFasn  MtAOBa.  jltottwpnttbetmation 
privatelf  ,  aa  tt  is  of  no  interest^  aay  ooa  but  yoaw 
self.)~A  liAMCABBiaB  Lad.  ^Boih  ax«  ^oorreotr)— 
J.  iL  (Thasa  iaao  saeh  tUag,  but  you  will  uobably 
-find  whiit  you  want  in  No.  901.  p.  487.  The  sim- 
plest ae^pioaia»'eist*iaabefve  the  le^l  of  the  tank.  2. 
No  doubt  some  of  our  adveitisers  would  put  them  ia 
order  for  you.) — ^A  New  Bdbscridkb,  Sheffield.  (No,  a 
nickel-ploing  tank  should  be  Imed  with  pare  sheet 
lead,  the  joints  being  burned,  not  soldered.  8.  Would 
nut  do  at  all ;  the  coppcEr  solution  would  attack  the  iron. 
t:  Look  thit>Ugfi  tetmi  baA  numbers,  or  write  to  the 
c4))n%spoad«a«diKOl.  -He  advertlsas'eastia#i.)-0.  A. 
Mooai.  (We  are  obliged  for  your  letter,  buft  itaeaatelv 
forms  a  reply  of  the  kiad  a^ed  for.)— An  AxAraua  Ai. 
(Hake  a  mae  horn  best  white  gelanae.)— F.  0.  (tx»u 
'Oaaintrodace  the  nkerosry  thomglk  a  glasi  fkiahel  pi«- 
,pecly  shaped,  aod  smaU  enough,  to  cater  the  tubfij— 
NvViCS.    (No,  certainly  not    It  Is  suitable  iot  platfD|r 


oflVrs  lefee  mistaxise  tnia  a  tMh  due.    9.  Both  aotions 

take  'places  ■bot'undw  asi^  dreoaalaflDesaighttBfiaModa 

•hpBldbQpaiiitUL    £e»  artide  laat  week. jrVTl*  M. 

(VosA'tf  iudadtidn  ele<9larida  miMshlne  was  ttilly  desctfbed 

>and  liBitftrMddT  o«  ^p*  865,  No.  04gi     SetTdba  v^  406, 

42B,   468,  Nq*  8lp,.  8^,  Wl.)--;fHos.   BkcaaaoMM. 

,  [Hvtas.  Bitvnie^  of  Eau^mxgb.  ws  bellave,  publish  a 

-paiMhlet  desoxiptive  of  th^  system.  Which  was  iilha- 

4nt#(VanddHcribedinBos>4er4nL    UyntwiUlOflk 

th9>ug^thein(3ip0iy^  WiB  ^^  refereuo^eto  vajdpua 

plans  ohd  svMeniB   of  syuchrohising  clic>ck:i.)— Ja^ 

Tkoasok .    (We  praMime  you  taekn  thd  Bte'lUer  yidtiki 

Bee  pp.-26f,  m  m.  mmt  ^If.  ^.  MB,  l«*t  vglo*!^, 

ef peeiallyp.  6WmKo.  8S2.)— B»  BABHACLODjav.    (Yoti  do 

'  iiot  ghr«  tHe^cuUi<i  oooHtoi^  ycMt  houM!,-  nor  the  tam>- 

'  peratoreryeti  reqpire  toj  keep  it  at  j  The 

deputed  "will  do"  foragraenhfasa,  but JsaAoiUd 

prefer  bot^water  pipes.'    Ttow  can  yre  giyh  ecat  iflea  a^ 

4ooosi  without  Vnawing  prisa>ofgss4a^  yoitt  dauiet  and 

Ike  tevopwat^u^  tha^  ^t  is .  desiB64  tomautai^.  ,  Ji  ym 

oie^oQot  refer  to  back  volumes,  procure  a  si^enny  book 

«n  heattdg  greenhdusesfJ^om  the  office  Of  tbi  Joimua  tif 

^•JUotticfiitwe,  JPtoa»»attBpt»  >  £.0.)t-Wi>K  aF.NoW'  Sv»* 

iciuBsa.    (For  desociption  of  the  processes  otpain^ing 

Oil  tetfa-cott4,  see  pp.  73, 141,  NOS.  S6r,  8S4.T-^V.  U. 

iiW<WLO(MBa.   -|Tes«  two  nsmaa  Ito  aasM  tilings   9. 

.  flolutieaof  MhtiiHaDctoi  pot|ih,orammoiiii    ' 

line,  bisulphide  of  carbon,  iuxpai^e,  »c.)—Qi>t9n, 

) '  (Huch.  a  query  ttitst  apptear  ni  tha<^W»6lled  ^' boh^.) 

<  «-jAia.  i8QflhiDfaniatif»'AiaaaavaiMbl4  t>i|jiwktte 

calcul^ed.   .Vqu  may  find  apmething  to  paperaxead 

' '  betbre*^  Wmttt  enginemog  iodftioi,  and  dio  fii 


but  we  are  in  doubt  as  to  what 
KAvfa^  in  bnwplaBB  df  ^rarboi 


articles  in  our  baoktolnmes.    See  the  indicn  of 
volumsa.)  — Sarroir, 
one  to        "    *    "  ' 

atrvie  baftefyftf  obKatiua^ 

idea  where  you  place  thecarbouc    _   

bera  for  rmlies  to  the  seoond  qosry.)— Ai^ska.  (Tia. 

bably  produoed  by  the  filMHb  of  the  partielesef  fteaa, 

>u  mesn.)— A  Oua- 

— ELBoraiciAir.    (If  you  will  look  through  the  ustiM 
volumes  you  can  take  youi;  choiae  of  a  j§iieat  variety  of 
telephosMB.    The  ohm  la  the  unit  9I  rssistaaoa,  and  fer 
all  practical  purposes  may  be  taken  as  the  resistvaosol 
one  foot  of  ownr-^jre  9'IU  m9&  thMt.    The  sinois 
the  positive  el^eat.  and  the  wire  uom  theearbouibs 
ppsitivepole.j— A.  W.  Rekd.     (In the flwtnumbergf 
CfiDlTSmme.  p.  5.)— CAutooxuk.'  (Evirf* poABBi.  cjt 
-""-  -  "  bends  "  must  be  above  the  level  of  the  pipe  where 
-taa  the  ^mioa  to  tko  bpil^  for  if  a«f  fart^ 
wkteri-WSMcuteoat^.    Vte  whtflt'syte^ef 
AhoTQ  thvlevei  «#  th»  iidpt  tv  tWbmlKa  tte 
iir  be  etftiffU  and  the  Water  ^u^ita  wigrbs^ 
by  gravity.)— J.  Biarox.    (Aay  osdiiMay  olooed  aleai, 
with  a  pipe  leading  into  ehimney.)— u.  D.    (Tinplafte 
will  do>  but  pewter  la»ts  lopger^    ^alt  apd  ioawulip 
for  freering  mbcttlre,  or  you  can  use  one  of  those  Riveii 
on-  p«  see,  No.  «40.y^  If  aw  Bfcaanntfa.    (Tlatr  sooolA 
look  through  the  izidicas.   Then  an  maof  in  b«k 
numbeta-    iWhaps  that  on  p.  404.  No.  ^5.  will  suH.  9t 
wfte  on  p.  A6,  We.  SlfB-H-W.  P.     (Bee  tiie'faidex  toTtfk 
XX2UII.,  under  head  Haol  IfbldenBig,  &e..  Both  ma* 
turns  frequently  answetad  latelsr.  ,  For  whiteniag.  best 
to  agoooVed,  and  boil  hia  miktare  of  aulplnm acid  U 
water   40()--^W.   fi.    (iaa  {ip.  4e»,  493«  VoL  JEHU 
and^  T^     486^    «67,    502,     VoU    XXXIL     Vni- 
canite  is  a,  preparation  of  sulphur  and  iadiarubber, 
which  beOomes  hard  when  subleeted  to  heat  and  prea*> 
a«n.)-^OfinaoHjCAW.   (It  woulaoeeupr^ooWAhtpaos 
to  Explain  the  diflterenoee  in  oonftractioQ.    They  hartt 
been  adopted  with  the  view  of  obtaittfiog'tfan  beift 
Ttfuft&    No^  to  thd  other  qnMf ona.    Ite  tha«hahw 
eovers,  see  p.  194.  No.  840.)— Yilliob  BLAocaamb 
(Your  oommnnioation  is  hiflomynhensihli.}— O.  M.  B. 
(8pr^sne%  '*  Electrldtr,"  pnbliriMd  by Bponsi  Tfaonp* 
foa's  **21eoti4city  and  Jtamxatlim.''  MamniUans.   8. 
We  do  not  know  of  atiy  wouBs  Oaf tho  other  •ubjaeta.)— 
6BAvaa*    (Toa  should  flU  up  wlthaaphattam  vaaiBh 
orwitheopalaadlaaipbkok  woikadtaiok.   Wakaow 
of  ao  book  spoeially  dsvolsd  to  the  aafai)eot.>-LoM 
Ton.    (An  ordinary  forga  will  dcT)  the  dteaeaaknsaai 
lomiatarial.    Bee  pp.  7d,  W,  last  ^1a—.>— J>  T.  a 
(aive  npdrinkiug  and  SMake-lam,  aad  ooaaiilt*4natf» 
ealaum  oImss,  or  voy  probably  jom.  wilLoothava 
need  to  do  so  )— A  Moraaa,    (Tlgy  the  ajplfaatinti  el 
pemitBaieofiroa.    Tfaeniaiio  ffiMkowso.    8.  Thea»> 
phsaliaK  of  a  UttievaaeMna  wfllao(8iramove  theaoagW 
aasa  oonplaiitad  of .)— /^  W.    (Tfu  auat  be  •  v«cy 
laocnt  or  very  imgnlar  nader  if  you  htim  Beaaaa 
aoaaontof  the  Crystal  Palaee  Eleetiteal  ffiehlhitian  hi 
these  pages.    See  pp.  609  and  600  of  last  vol.,  and  a.  88 
of  this.    Many  others  an  as  desirous  aa7oniael{<»ob> 
tainifiga small  diesp  and  effeotftve  dynamo^maddae. 
llie  dimculcy  is  uie  eonfbination  of  theae  reqtoiiites.)^ 
£.  B.  L.     (Possibly  the  wateiproof  blaokiug  gitcu  on 
p.  69.  Ybl.  XXX.,  virould  suit  you,  or  here  ia  SDoCbav 
which,  however,  we  havenotidad:  ttOx  ixitimately  fa^ 
gether  three  or  four  pounds  lampblaiflc  and  one  half> 
pound  of  btunt  bonea  wltii  five  pounds  glroerixM  aad 
Ave  pounds  syrup.    Then  gently  warm  3|  oimcee  of 
guttapercha  hi  an  iron  or  copper  kettle  -an^  it  fiowa 
easily;  then  add  10  ouaoea  of  okve  oil,  aad  wheo  eom- 
pleteiy  diasolvad,  oae  ouaoe  of  stearine.    Thia  so1ffti<ia. 
while  atBl  wava.  is  poured  into  the  former  aad  wel 
mixed.    Then  add  five  otmoes  gum  Senegal  diaaolvad  fta 
lit  pound  of  water  and  A  otmce  of  lavenaer  or  other  oQ 
to  seent  it.    For  use  p  is  dShfted  with  three  or  f  oar 
perts  of  waiter.  ItiisMdtogfvaafl&epoliiai«to1iefxee 
from  acid,  andtiuit  theglyDOfnekaeSNv  the  l9afthtT  soft 
and  pliable.) 


BWllBt' TD  JmBWULMtfBUi; 

MMtfea  to  obMEvetiuU  Ue  Is*  aaa»«r.Q£  Die  saim  foe  «1kl^ 
QMtrMbndstlMi  It  paid  Wdrbs  fWWSMed  te  Cham  ta  aTnrt 
WsKMsr/MlaildtlBa^tfatluiti   "  " 

Itis  dS&M  t»«stttiaaatb«  BUkw 


^ATABLl  Dl  AP7AN09. 

Ooloaies.Jia»« 

BttMH  caaaot  lie  MC  oat  or  ifes  u«Itci.lUag«aia'  ir  <ka 

M.  neb  OOP  J,  to  0OT.V  .Kb.  p<irt.<*. 

♦<toxxitr„"Txti..xx»tt..rtTitt,«ix..xxx-xMa. 

UJr  tkji  «ft»«r  yibjytki  WtiotMi'tra'  Ottt  'fft  pttrft  "iM^mmwrt 
aaa  weutoors»pi«wiiftasieD«te'i»|inaii»aiim^i  aaa* 


ciuuoa  of  aach  1 „  , .,  . ., 

4airaiiMit««7ta^lOT4Hrv>i , 


post-3B}?pS%>tthS  trMv3wloaw»iipfca^fSiC^ 


U^Uf4^2. 


BKGUSS  IIBC^UkNlO  AK&  ^€^kiS^4s4GSXRaE^t  gh,^ag6 


251 


CJe  ^ttflUsif  iTOttSanic 


WOELD  OF  SOIENQB  AND  ABT. 

■    ■  »♦» — 
FMJDAT,  MAY  26,  1882. 


OS  WISE    CHUCKS   AHD    SHALL 
SCREWS  POE  MPETAL-WOEK. 

By  P.  BT.  Wbxham. 

THEBE  are  now  several  workshops  es- 
tablished in  this  country,  devoted  en- 
tirely to  the  construction  of  small  screws  of 
erery  size  and  desciiption,  made  either  of 
brasi  or  steel «  for  watch,  clock,  and  philo- 
sophical work,  and  therefore  manufacturers 
in  these  lines  seldom  find  it  worth  while  to 
make  for  themselves,  as  they  are  obtained 
at  a  very  low  price  from  those  who  have  the 
proper  machinery,  and  maVe  a  speciality  of 
tbeousinesa. 
It  fiometimes,  however,  happens  that  the 


a  description.  I^igs.  1,  2,  and  3,  are  a  front 
view,  section,  and  plan.  A  is  the  body  of  the 
chuck  made  of  ca«t-iron,  and  screwed  to  fit 
the  mandrel ;  a  transverse  dovetail  groove 
is  cut  on  the  face,  into  which  is  fitted  the 
sliding  steel-blook,  B ;  a  hole  is  cnt  clear 
through  this  of  the  form  dtown  in  the  front 
view,  and  at  the  back  of  the  slide  a  square- 
sided  groove  is  planed  out  to  meet  the 
through  hole.  This  admits  the  parallel 
tail-piece  of  the  steel  angle-jaw,  C,  the 
short  end  of  which  is  made  flush  with 
the  face  of  the  chuck.  The  notched  apex  of 
the  chuck  is  hardened  and  tempered,  as  is 
also  the  lower  portion  of  the  sliding  block. 
AH  these  pieces  should  be  nicely  fitted 
without  shake,  and  made  so  that  the  opening 
and  sliding  jaw  falls  true  in  the  centre  line. 
The  work  is  clipped  by  the  screw  D,  tapped 
through  the  sliding  block  B,  and  bearing  on 
the  back  of  the  jaw  C.  The  chuck  as  shown 
fhalf  size)  will  take  in  a  gin.  rod  down  to  a 
i-16in.  wire.  Of  course,,  if  the  chuck  is 
made  true»  the  wire  is  always  dipped  true 
l^ross  the  centre  in  one  line;  to  bring  it 
tnte  cross wayii,  the  slide-block  B  is  shifted 
to  the  point  required,  and  clamped  fast  by 
the  side-scnwE.  The  adjustment  for  one 
size,  therefore,  always  remains  exactly  in  the 
centre.    The  grip  action  comes  close  to  the 


The  bore  of  the  cutter  should  be  deeper  than 
the  longest  screw  to  be  made,  as  the  proper 
length  can  then  be  obtained  by  dropping  in 
short  plugs  of  steel  wire,  more  or  less  ac- 
cording to  the  length  required  for  the  work. 
The  mode  of  procedure  is  as  follows : — 
Bring  th(«  cutter  up  to  the  chamfered  end 
of  the  wire  by  sliding  the  loose  head  along 
the  bed  of  the  lathe  by  hand-pressure.  A 
few  turns  will  shave  off  the  metal  till  the 
point  of  the  wire  butts  upon  the  stop-piece 
in  the  bore  of  the  cutter.  SHde  back  the 
head,  stop  the  lathe,  and  turn  the  reduced 
end  of  the  wire  into  a  screw-plate  held  in 
the  hand.  When  screwed  up  sufficiently, 
run  the  plate  off  by  reversing  the  lathe. 
The  next  thing  to  be  done  is  to  cut  off  the 
piece  b^nd  the  head  to  the  exact  length 
of  the  screw.  For  this  purpose  the  fol- 
lowing form  of  cutting  nippers  is  needed. 
A  (Fig.  7)  is  the  end  of  the  instrument, 
representing  a  stout  pair  of  pliers  (a  pair 
of  leather  punching  pliers  may  be  converted 
into  this  tool).  On  the  side  x)f  the  upper 
jaw  is  screwed  a  hard  plate  of  steel  B, 
chamfored  at  an  Angle  of  about  60*^  at  its 
lower  edge.  C  is  a  block  of  steel  attached 
to  the  lower  jaw  of  the  pliers,  having  a  V- 
groove  cut  across  it  transversely.  '  This 
block  is  notched  across  where  the  upper 
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amateur  eonstractor  reqniies  a  immber  of 
particular  screws,  all  of  one  pattern,  and 
would  prefer  to  make  them  for  himself.  My 
object  in  writing  this  article  is  to  offer  some 
information  that  may  expedite  their  con- 
stniction  by  means  of  the  ordinary  foot- 
lathe. 

The  first  part  of  the  question  relates  to 
the  chucks  for  holding  the  wire.  The  old- 
Macned  **  die  chnok'*  eonsisting  of  a  pair 
ol  dies  sliding  in  a  dovetail  block,  and 
hrought  together  by  two  opposite  screws,  is 
weU  known :  this  is  strong,  simple,  and 
enduring,  bnt  rather  limited  in  its  range 
for  different  sizes  of  wire,  so  that  several 
chuoks  are  required.  The  American  scroll 
tad  other  wire  chucks  are  more  universal, 
bat  too  refined  for  the  rough  and  constant 
me  of  a  busy  shop,  and  when  they  do  give 
way,  BO  amomit  of  patehing  will  renew 
th«r  strength ;  in  fact,  effective  repair  is 
ahnost  impossible.  I  am  oognisa&t  of  one 
luge  workshop  that  a  few  years  back  was 
libwally  provided  with  these  chucks  of 
▼ttiouB  sizes,  not  one  of  which  is  now  in 
uie :  they  have  all  broken  down. 

I  visited  a  manufactory  in  Paris  where 
they  BMde  nothing  else  but  screwa  for 
swtal-work,  and  I  there  noticed  a  form  of 
wire  chock  in  use  which  seemed  both  strong 
asd  snduiiDg,  and  as  it  may  not  be  generally 
^nown  to  the  readers  of  this  journfiil,  I  give 
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face  of  the  chuck ;  all  the  slide  bearings  are 
broad,  and  consequently  the  chuck  is  strong 
and  stands  wear  welt. 

Small  screws  are  most  frequently  made 
by  shifting  a  short  piece  of  wire  forward 
each  time  in  the  chuck,  and  regulfuiy 
turning  them  up  one  by  one;  but  unless 
the  mandrel  is  bored  tiiroughout  (which 
every  mandrel  should  be),  the  process  is  a 
wasteful  one,  besides  taking  up  much  time. 

The  following  method  of  working  up  long 
pieces  of  wire  into  screws  is  preferable,  as 
by  it  th<py  can  be  made  very  expedi- 
tiously, llie  length  of  wire  is  held  fast  at 
the  mandrel  end  oy  a  wire  chuck.  A  brass 
plug  a  is  fitted  into  the  sliding  socket  B  of 
the  shifting  centre.  Into  this  brass  is 
driven  centrally  a  hardened  steel  tubular 
cutter  of  the  form  Hg.  4.  The  hole  in  this 
cutter  is  drilled  out  to  the  same  diameter  as 
the  barrel  of  the  intended  screw,  and  the 
projecting  end  of  the  cutter  is  filed  into 
radial  notches  (Pig.  5),  with  sharp  edges— 
this  is  for  square-headed  screws ;  out  if  the 
screws  are  to  be  countersunk,  or  have 
angular  heads,  the  end  of  the  cutter  is  to  be 
filed  across  with  a  small  triangular  or 
** three-square'*  file  in  two  directions,  at 
right  angles  (Fig.  6) ;  this  will  carry  four 
Gutting  edg«6  from  the  circumference  down 
to  the  bore,  and  form  the  chamfer  required 
on  the  underside  of  the  head  of  the  Bcn)W. 


cutting  plate  falls,  so  that  its  edge  may 
reach  near  the  bottom  of  the  Y-groove. 
When  this  instrument  is  sipped  upon  a  ro- 
tating wire  a  piece  will  be  cut  off  with  a 
flat  top,  leaving  a  chamfered  end  on  the 
stock  wire  exacUy  true  with  the  outside,  so 
that  when  it  is  again  entered  into  the  tubu- 
lar cntter  the  ban-el  of  the  screw  will  be  cut 
concentric  with  the  exterior.  The  edge  of 
the  oatting  nippers  will  do  its  work  if  left 
plain ;  but  it  u  better  to  make  a  saw  notch 
in  it  exactly  in  the  centre  of  the  T-gVoove. 

The  length  of  the  screw  cut  off,  inclusive 
of  the  hea^,  is  determined  by  a  set  or  stop 
screw,  tapped  through  a  spring  nut  at  the 
end  of  the  V  block.  It  will  be  seen  that  by 
this  method  the  blanks  may  be  made  very 
rapidly.  The  longest  part  of  the  time  is 
taken  up  by  the  screwing.  This  might  be 
expedited  by  using  clam  dies  set  in  the  end 
of  a  pair  of  nippers  to  be  opened  as  soon  as 
the  screw  is  run  up  to  a  suflicient  length. 
The  lathe  need  not  thfn  be  stopped  during 
the  process  of  screw-making. 

A  common  way  of  making  the  notches  in 
the  heads  of  these  screws  is  to  drill  a  hole 
through  a  plate  of  brass  or  steel  the  size 
of  the  barrel  of  the  screw,  and  then  drill 
another  into  this  to  let  in  the  head,  which 
should  sink  below  the  to|)  of  the  plate.  A 
saw-out  is  taken  diametrically  across,  deep 
enough  to  limit  the  bottom  of  the  cut  in 
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ttfTQiULa  Ktif  €tici  dratoks,  6V  dumgM  colocir^  or 
loses  lustre ;  if  it  does  not  it  may  bs  saf^tued. 
Bui  the  Tarnishes  and  Japand  of  l&iglfsh 
makers  hare  ^o  high  a  standard  of  ezoellence 
that  it  is  only  in  oaae  of  f  lulure  ot  doubt  that 
loeonis*  need  ba  had  to  this  ready  teat. 


ASTROlVOmCAL  V0TB6 ;  FOX 

JOriL  1881.  .1 
The  Sun* . 


9 


1 
6 
11 
16 
21 
26 


Sootll^p, 


h.n.  s.  a.m 

11  67  82-28 

11  68  21-63 

11  69  19-09 

0    0  22-H'" 

0    127-4t„ 

0    2  81-63 


At  Qreenwidi  Stean  TSotm, 


m.  s, 

37  1 
67  83 
18  13 

38  69 
6  69  47 
6  20  34 


DecU- 
nation. 
North. 


22    4  §7 

22  40  86 

23  6  20 
23  21  64 
23  27  10 
23  22    7 


Sidereal 
Time. 


m.  s. 
39  28-22 
69  ll-Dl. 
18  63-79 
36  36-58 
68  19-37 


6  18    216 


The  nurthed  of  finding  the  Sidereal  Time  at 
Mean  Kdon  for  any  other  station  will  be  f «lind 
on  p.  390  of  Vol.  XXXIV. 

At  lip.nt.  6n  June  2l8t  the  Son  is  said, 
technical^4  to  eyter  Cancer,  andsummer  is  then 
supposed  to  comuKpnoe*  This  i»  the  longest 
day,  the^'Sun  in  London  remaining  16  hours  and 
34  minufees  above  the  horisan,  and,  of  oourse, 
only  7h.  S^m^belov  it  At  this  date,  and  for 
a  day  or  t¥o  hefore  and  after  it,  the  Meridian 
may  be  det^rmlBed  with  considerable  aeouraoy 
by  the  method  of  equal  altiltudes.  During  the 
month  of  Juii^  there  is  no  real  night  in  any 
part  of  the  Brif^  Islands.  Larg«  and  compli- 
cated groups  of  ipQ^,  facalsB,  and  figQininanoes 
continue  to  appear  oMhe  Sun's  diac. 

The  iBIooii 
Is  Full  at  8h.  33-2m.  p.m.  on^une'lst,  and 
enters  her  Last  Quarter  at  6h.  9*4m.  in  the 
aitsmoML  of  the  «th4  She  will  be  New  «fci  ah. 
88' Im.  p.m.  on  tli»  16th,  -and  enter  her  B^itat 
Qaarter  at  6h.  l-3tn.  p.m.^  the  23rd. 


Dayol 
Month. 


1 
6 
11 
16 
21 
26 


Moon's  K^ 


ID^kys. 

15-2 
'20-2 

26-2 
0-7 
k'7 

lO'T 


Bontitt. 


one.r  At  iftiabe^nnkig  of  the  montlihaiidoeh 
not  set  until  abost  'two  hours  aft0r«thaSun,  and 
ibay  be<oiind-«4«b^«  naked  ej«a«diJBk  glHter- 
ingnear  the N. W.  horizon.  He  is^  fntther,  as 
well  situated  as  He  ^s^b^r^an  be  for  the  6b- 
^evret  with  t)ie  telespope,  HXb  aufcuU^  diameter 
increases  from  8*  on  p^ana  let  to  12^  by  the  26  th^ 
insensibly  diminishing  afterwards. 


*8^ 

V'3fti|fiii  . 
AseensUm. 

DecHnatSon 

\  ,3dutb. 

... 

h.    m^ 

•       f 

km..  .. - 

1 

6     19^2 

25      3-2 

k  39r6  pwm. 

6 

6>    37-0 

24      2'6 

1  37^    u 

11 

6    46*9 

S2    46*9 

1  27*8    ,; 

16 

'    6    48^7' 

21  •  24'8 

19^    ,, 

%l 

6    '42-7- 
6    31-6 

20      9*0 

9i4'3    „, 

26 

19    IM 

0  13-4    „ 

From  which  it  wiU  be  seen  that  Mercury  de- 
iedbes  a  pendulum-like  path,  which  is  wnoUy 
condniod  to  the  constellation  Gemini. 

Ve4ua 

is.  an  Eyenlng  Star  during  the  whole  of  June, 
a^d  is  well  ptnoed  lor  tibte  obserrer.  She  is  now 
very  marke^y^  gibbooB,  but  is  scarcely  yet  a 
▼ety  interestmgtelesoopic  object.  Her  angn:dar 
diameter  increase  from  11 '2^'  at  the  beginning 
of  the  month  to  12-6"  by  the  end  of  it. 


^1 


1 

6 

'  11 

16 

21 

26 


Bight 
Ascension. 


h. 
6 
6 

7 
7 
8 
8 


nu 

28-0 

64-6 

20*9 

46-8 

12-3 

37-3 


]>eoHnation 
North. 


24 
24 
23 
22 
21 
20 


41-6 
23-7 
48-3 
66-9 
47-4 
24-1 


Souths. 


>i.    m. 
1  ^8 -2p.m. 

1  661  „ 

2  Jl-7  „ 
2  7-9  „ 
2  13-6  „ 
2  18-9  „ 


4_.u^ 


h. 
1* 

8 

'   8 

0 

4, 

.8 


m. 

6r5,^.m« 

39  3p<m. 
30:5  „ 


The  Moon  will  be  'va  ooniunctiDn  with  Saturn 
aiaajB^on  tha.l3th;  withvJnpiter  ai8p*m. 
aa  iha  14th;  with  Metenry  at*  2  sjuuciiihe 
17th ;  with  Venus  at  lO  a.m.  on  the  18th ;  ^«nd 
iHth  Mars  at  6  ]^.m.  on  the  20th(;  * 

*  ]  *  Hewjufy  '  '  '• 
Attains  his  greatest  elongation  east  (23°  27') 
it' 10  p.m.  on  June  Ut,  and  oomos  into  inferiot 
conjunction  with  the  Son  at  6  aon.  on  the28tlx, 
betvireen  wnich  dates  he  will  obviously  be  an 
.Bvaning  Star,  Woa&ing  subsequently  a  morning 


^  indicated  by  the  abore  Ephemeris,  Venus 
win,  during  tftoiBi  cross  nearly  the  entiro  width 
of  Gemini  into  SHawt^  On  the  9th  and  10th 
she  will  be  rather  more  than  1^  North  of  ^ 
QOHunorum,  while  on  the  24th  she  will  be  in 
the  sam6  tow-power  telescopic  field  of  view  as 
»  Oancri*  Two  days  later  she  wiU  be  sou^  of  y 
OanoKi*  1 

Is  tt^  ti>0  neat^  the^  S^n  td  be  faiirly  seen  ; 
while 

;     '     j^pltej^nnd  datuifa 

ace  aetoaUy  UBaoDsed  in.  hia  rays..* ; 

*    tTrinrufl^ 
>    TaboAieiiaAaUf  mn«t^^wb»ioake«lioff  t^e 
moment  it  is  si^fimently  .dark.    Om  S^l^emeos 
of  him^wiU'  be  diaooQunoied  after  ifaia  month 
until  1«83-  ' 


II 

ftlght    1 

'  i}e(aination 

Ascenaiqn. 

,    Korth, 

8out^. 

hi     m. 

»     •  « 

h..m; 

1 

a      4-0 

-   6    49-9     . 

6    23-6  p.m. 

,  fi- 

IL     4i2  . 

«.  4A'4i 

6      4.-0    ,, 

ll 

11      4-6 

6     46-4 

6    44>7    ,v 

IB 

H      4^9 

6    48-8 

6    26*4    „ 

21 

11    '  5-3 

6     40-8 

6      «n     „ 

26 

U      6-8 

6    87-4 

4    47-0    „ 

OooulUtiona  of  (and  a  near  approach  to)  Fixed  Stara  by  the  Moon. 


Name  of 
Btax.. 


29  Saglttarii 
(^  Caprioomi 
IK  Aquarii 
16  Fisoium 
16  Fisdumi 


Disappear- 
ance, 


h.   m. 
$9  36  p.m! 
1165    „ 
tU  81    „ 
2    2a^m. 

n  5 


Moon's 
limb. 


w 


Bright. 
Bright. 
Bright. 
Bright. 
NJJ.W. 


%-' 


>. 


4 


.j_u 


120 
95 
78 
35 

206 


59 

39 

359 

174 


Beappear- 


h.  m. 

10  SS  p.m 
12  66     „ 
12  19    „ 
2  13  a.m 


Moon's 
£imb« 


Dark 

Btak 
I^a!rk 
Dark 


III 


346 

^3 

14 


— r- 

2^ 
273 
286' 
8'38 


r  Uranas  twill'  thus- iraVel'  ikwly  torsids  « 
L^onis  sgain. 

HeptfOia 

WiD  not  return  untn  the  autumn. 

Shooting  Stara 

Are  rare  in  June,  but  may  be  looked  for  oix 
the  6th  and  the  20th. 


Ghreenwioh  Mean  Time  of  Southing  of 
Eight  of  the  Principal  Fixed  Stara  on  the 
Night  of  June  let,  ISdd. 


Souths, 
lu  m.     s. 

9     1  6S94  p.m. 

9  29  17-96  „ 
10  2  17-35  „ 
10  48  29-88    „ 

10  67  14-60    „ 

11  40  61-17    „ 

12  27  48-22    „ 
aOphuichi  ^  .,-    ,     ..         ..   12  47  66-28    „ 

The  Method  of  Finding  4»he  Greenwich  Mesa 
Time  ol  Southing  of  either  of  the  Stars  in  tiie 
above  List  for  any  other  night  in  June,  as  slao 
that  of  deten^dning  tite  instant  ef  its  Transit  at 
any  other  Stafiov  wUl  be  found  on  p.  392  of 
Vol.  XXXIV. 


Star 
1}  TJrsss  Majoris 
Aroturns         . . 
a  Libr» 
a  Corone 
a  Serpentia 
Antares. . 
^^eroulis 


,C2!E 
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RHPAIEHrGv 

. ,  By.  "A  3S'jxv>w-Woi^KKA|i.'V    . 

Horizontal  Watoh. 

WHEN  I  say,  "  Borizonlal  watoh,"  I  mean 
a  "  Oeaeye,"  which  is  really  a  horiscntal 
moTsment ;  bat  what  iakpiown  to  m  trade  as  t 
"horizontal  watA,"  issisdlar  to  a  verge  mow- 
ment,  only  the  escapement  is  different,  it  having 
a  4Ui  whed  in  place  of  contrate,  and  the  5th 
wheel  being  a  brass  escape-wheel,  it  looks  tbtj 
much  as  though  at  verge  watch  had  been  eoa- 
verted  Into  a  )>onzontal;  bui  it  is  not  so.  1 
believe  it  was  uiie  first  introduction  of  th> 
horizontal JtnovwUient  into  thjs  country;  but  aj 
they  are  v^iry  rarp,  and  are  really  a  mixture  jf 
veige  and  ^eoieve,!  do  not  i^i^  it  necossjuy  to 

anymore  about  them* 

'ig.  ^  represents  the  tfacl  or  top  view  of  a 

'     r  r  «^*  5-/ 


t  A  near  afpooaoh.    t  ^^'^  heiow  the  horizon* 


"  bar  Oeneve.'*  The  lotted  Hneaiipw  a  J  jpl«te. 
A  is  barrel  briaigB,  B  barrel,  which  is  oWM  • 
**gabtg  barrel}"  in  eonsaqusnee  of  tha  teeth 
being  ea  the  barrel,  whioh  dose  ^a  way  with  rasee 
and  ^hain;  Oott6k,D  ratehetoorDav,  nadir  wbMb 
fB  the  ratchet/' B4»cMakiBi«ew,»  ceBtee-whsri, 
O  is  sH-flquk*  and  «ber,  H^oentw  bddi^i 
3rd  wheel,  J  8rd  bar,-K  4th,  or  s«»enda*wtt, 
L  4th  ba*.  M  e^spe  or  stett  wheel;  W-^^wJ- 
pin,  0 balance,  T are  dots,  wWdh aet asigWe 
for  putting  watch  in  be4t,  Q  is  h»l]pprfng  st^ 
R  regulator.  B  ie?rel  cover,  T!  t^Mon  c«  <»»• 
moB  in  end  of  regulator,  XT  cocM»r^  V  ac»ir 
lor  holding  meremant  in  esse,  W  steadf-paw 
for  same  pae^eBS,=X  hairspring*  r  escape  bar. 

11g«.M:iSstoefcing plate, B  haitel  ooferv 0 
iv  dot  as  a  g(dde;^fer  V^j^^,^^"^ 
D  h(fle  for  dial,  B  Itonriwlied,  ^W«*»  ■^^^^  ^ 
cannon-pinion,  F  if  motton-whew,  O  seowos- 


mt  9^  iast. 


wsatsiBK^'iaBHJBiaa'ijam^moBL^  "soe. 


fM 


bar. 
together, 


?.— We  wili  tak»  1&,  B,  C,  D.  and  E 
.  as  th^y  are  aU  in.  op^  piece.   Th«r9  are 


r/    ^.5--^. 


two  differeAt  TumslS,  Dim  H8  Aown^  Fig.  53, 
with  th0.iid  oc  cpyer  at  j^he  bottoi^,  %nd  the 
other  Viih^''th0  €ot«r  attlk*  tDp>;  l^oi  fhere  are 
sereial  dlfferent^^^^«qf .-^eiigi:  fig.  63  ia  the 
most  diffiouU  to  repair,  heing  solid,  with  the 
ezoeption  of  pie68^.  ^^rhich 'U  smwed  on. 
Rg.  63 :  A  barreJ,  B  body  of  aebor,  C  arbor, 


D  bridge,  E  oticlc-cover,  P  Ibcltittg  plate,  G 
ratohet.  In  tepafring  the  barrA  yoat  vM^i 
point  ia  to  wotk  from  the  top,  i.r.,  so  lofigas 
yon  get  the**  wheel"  or  going  pfart  6f  ytrar 
Wrel  true,  the  other  ^patt  nrnst  '  folio  ir. 
Suppoee  we  say  tou  ha;7e  got  to  pot  two  new 
hpliM  to  the  barrel :  yon  can  see  that  the  to|^  of 
the  barrel  rabs  against  the  teMM  whadl^  ia 
loose  on  its  arbor,  &o.  Jobbers  who  have  not  a 
mandrel  wonld  g^enaraUy  ponoh  the  holes  ronnd ; 
bat  this  is  not  a  proper  Way  to  do  it,  neitheif 
does  it  at  all  timea  end  satiafactorily ;  but  any- 
one who  haa  a  set  of  bench  tnms  can  easily 
convert  it  into  a  mandrel ;  so  next  week  I  will 
giye  foil  instmctiona  for  making  a  goo4  snbsti* 
tate  for  a  maQdreL 


A  STKAM-IBICYCEK^ 

Fthe  ooDstcaQtldn  of  a  steaor-eaRiage  there  ai^ 
▼arions  things  Beeded-to  make  a  snooesaf  nl  ma* 
chiae;  and  it  is  difficult  in  practice  to  obtain  geod 
nsolts.  The  greatest  obstaole  to  soccass  was  over* 
oome  by  the  application  ol  the  mbber  thre,  in  1870, 
vbidi  made  a  praotioable  maohine  of  the  steam* 
eiftiage.  AU  |ars  or  tibratiens  are  taken  ap  by 
the  robber  tire,  and  prefented-f^^m  being  trans* 
oitted  lo  tba  machine.  Small  ohstades  such  as 
itones,  etc.,  bed  themselTes  in  the  tire,  and  little 
effort  is  required  U  f  otee  the  oarria^  oyer  them. 
Lightness  is  anotbar  important  reqniute.  This  can 
be  obtained  by  the  nse  of  steel  in  the  boiler,  niing 
the  boiler  for  the  frame,  and  the  nse  of  high  speed 
three  crlmder  engines. .  The  ligheat  f  oel  that  can 
be  carnea  Is  petrolenm.  tt  occopies  less  space  than 
cod,  ia  only  abcfut  one-half  the  weight)  and  its 
hettisg  cspadty  is  greater,  and  it  isr  eaaier  handled. 
The  bdMr  shonld  be  dote  to  the  gronvl)  so  that 
theAilnhhie.witt  berateoiy  from  ita  oentn  ol  gfavity 
being  iotr^  The  whaeia  ahonld  be  latger  as  laig^ 
wheels  pass  .t>Ter  obataeles  easier  than  small  ones, 
lalbiag  with  oil  it  is  easy  to  make  an  antomatic 
ewsnympfit  to  control  the  fire,  so  that  the  engineer 
^.  am  his  attention  to  steering  the  maohine. 
I  aclosQ  a  sketch  of  a  pro|>osed  steam-oartiage, 
vhic^as'  will  ba  Seen,  consists  of  a  steel  boiler, 
teitably  lagged  with  wood.  The  boiler  is  hnng  to 
ue  mam  tsia  by  bearings.  •  The  boiler  Is  an  inehned 
rabuhr.  It  takes  the  plaee  of  framing  for  ttm 
«gi&e,'«sat,  eto^  and  Is  eonaM^ed  to  the  hind 
■^MriDgwIisei  by  m,«tsel  boaoa.  ^e  water ^tank 
«^tooft*toL:areiniag  undaxneath. .  The  water  is 
iea.to: the.  boiler  t^y  anlospicator,  which  ia  operated 

*  Bf  J.  H.  Davis  in  the  Ameriean  Madilnisi, 


by  HieJeffc^hand  ol  Iba  rider.  -  By  casting  his  eye 
downi  the  'tidei^  can)  see  the  water-  gange.  The 
eteam-^uge  iaplaefd  on  the  dMbi»;in  piaiq  sight 
of  thesid^. 

•Xn  ]^e  mght  time  t^  light  is  se^^dback  Irbm 
the  lantern  throngh  a  tub^  which  Illumines  the 
slass  dial  of  the  steam -gnage.  A  whistle  fs  also  in 
front  and  Is  operated  by  the  foot  of  the  rider:  The 
fire  is  controlled  by  etfner  the  foot  6^  hand  of  the 
rider.  On  the  right  of  the  seat  is  the  starting  bar, 
which  also  controls  the  amount  of  steam  enmrKig 
the  enaine.  On  the  left  is  Ibb  handMeeHng  wheel. 
This  Wheel  works  a  worm  and  wcg;sa  gear  on  the 
single  wheel  bdiind.  ^  The  engine  works  a  traih  '6f 
gearinv  which  is  rendered  nniseleBsbytiienseofa 
rawhide  gea*.  In  dimbiilg  hillsi'  to  Obtain  the 
neoBSfaiy  po^er  a  elntch  moflon  changes  the 
movement  into  a  slow  spaed  for  the  cairriage,  the 


engme  making  the  same  nnmber  of  xeTolntioDS. 

The  fire  is  made  from  a  jot  of  ^r  and  oil,  blown 
into  a  dmuber  of  fire-clay  by-  a  jet  of  steam, 
regulated  by  the  steam  pressure  o|  the  boiler.    The 
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adytatige  el^sioiylioi^,  and.  whioh  will  be  found 
tK>  give  fairly  good  results.  It  is  one  of  the 
^Bsercary"  intensifien.  It  has  two  drawbaekp. 
First,  the  ,  Results  are  not  a,lways  permanetit. 
Se^nd,  there  is  great  difficulty  in  r^gtxTatUig  the 
amount  of  intenffflcation  giTen.  by  it.  The  fbst 
objection  fs  much  lessened.  'h6irev^,  *from''  the 
fact— not,  we  believe*  generally  known— that  when 
a  mereury  intensified  negative  fades,  it  can 
generally  be  Uiaughb  btk  to  its  eti^inal  condition 
by  performing  again  the  process  of  mtensifioation. 
Weiteq  si^ygopti^t  B  xi^ga#re;<Jn^P5nting  is 
found  to  give  a  poor-looking  priht,*  IiTddng  con- 
trast   Let  the  f  oll6#lngtolii&la  be  prepared : — 


Bichloride  of  meMury 
Water    


1  onnoe 
10  ( 


The  whole  «l  the  biohlotido  of  Imeroury  wiU  not 
dissolve,  but  the  rettdue  may  be  left  in  the  bottle^ 
and  as  the  solution  gets  low  through  necessary 
waste,  water  may  be  added.      .    I 

Let  the  negative  be  thoron^ll  washed.    Let  it 


oil  is  in  iQie  holder  over  the  steering  wheel.  Ttxe 
exhaust  is  rendered  noisless  by  passing  through  a 
perforated  pipe,  and  is  blown  out  underneath  the 
oarriage.  The  supply  of  water  and  oil  will  IsSt 
four  hours,  the  maohine ttaiHing  an  average  of  twelve 
iftilsa  a^^honr.  TJ^e^oilr  an4f  is^atef  aia*t)»eiv  easily 
replaced,  as  they  can  be  got  anywhere. 

The  fit>nt  plaAa  of  .the  Bo^er  tur^  down,  so  that 
the  fire  can  be  started  'on  the  usual  plan  (a  cap 
taken  off  at  thebaftka]lowitirtti«s«U)k«4o>iBoe«l)< 
As  soon  as  steam  is  up  tbe-zront  plate  is  shut  and 
the  oil-and-air  feed  started.  Nearly  all  the  weight 
is  bohie  on  the  large  wheels^  which  have!  n^bet 
tirei,  protected byaehhin of aheetateeL  Thewheels 
■am  eonntraoted.  sinukBit»  •  bioyale  wbael. 

The  engme  is  reversed  by  the  starting  bar.  The 
safety  valve  is  in  front.  "Die  proportions  to  which 
the  machine  is  built  oould>  be  varied  to  suit  the 
wishea  of  the  buuder.  Say,  for  instance :  Driving 
wheel,  6ft ;  steering  wheel,  2ft.  6in. ;  width  of 
rubber  tire  4in. 

Boiler  of  steel,  wtthfi6  isopper  tnbes  lin.  diameter, 
30in.  long ;  shell  9A.  diameter,  ^te.  tldck ;  weight 
1001b. ;  engine,  U  horse- poweri  Water  tanks  to 
hold  one  cubic  foot  of  water:  the  whole  weight, 
about  6601b. 

This  design  of  boiler  and  engioa  could  be  much 
reduoed  in  proportion.;  lesa  weight  of  oil  and  water 
could  be  earned,  and  the  whole  vehicle  made  much 
lighter;  but  I  think  it  better  to  make  too  large 
than  too  small.  A  proportion  of  1  horse-power 
engine,  l|ft.  boiler,  with  two  hours*  supply  of  oil 
and  water,  mights* 


BLBKEHTABT  LESSOHS  IH  DBY- 
PLATE  PHOTOGRAPSY -3L* 

Defeota  and  Bemediea. 

AT^endof  the  hist  chapter  we  described  the 
Auditions  which  gave  rise  lo  the  occasional 
necessity  for  intensifying  a  negative.  A  good  in^ 
tenaift^  will  increase  the  densii^  of  every  part  of  a 
nesntive  proportionately.  .  , 

•  We  may  say  at  once  that  there  is  no  thoroughly 
satisfatotory  inteosifier  for  gelatine  negatives,  and 
that  such  a  thing  is  a  great  desideratum ;  but  we 
shall  ^ve  a  formula  which  has  at  any  rate  the 
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be  placed  Ih  a  dssh^aad  let  thamattmty  aelntieo  be 
pantedovsrit  HwillgradiMillybeoanawhit^aad 
or  bleacheii}«  WhfO.  thQ<filp  4a  bjeach^  thjeough- 
out— aa  indicated  by  its  bemg  white  at  the  back- 
let  the  solution  be  poured  back  inta  the  bottle^  and 
let  the  nagatt^a  be  most  thbroqghly  waAed.  On 
the  thorouffhness  this  of  washing  leems  to  depend 
to  a  great  negree.tha  permanency  of  the  xendta. 

The  negsytive,.  haa  now  to  be  treated  with 
ammonia  solution,  which  will  blacken  it,  but  the 
strength'of  the  ammonia  solution  most  be  varied 
aoooiding.tb  the  amount  of  idensity  r^uired. 
Thus,  if  the  print  got  from  :the  negative  pvevions 
to  treating  with  mercury  was  Very  nearly  up  to 
the  mark,  a  very  weak  solution  of  ammonia  muat 
boused;  cilne  or  two  drops  to  the  ounce  of  water 
will  be  enough.  This  solution  is  poured  over  the 
negative,  and  it  will  be  seen  graduidly  to  darken. 
Wnen  ail'-atftiMi  •eeeeet,  Ike  pioeesa  ia  aomplete. 
The  negativa  fdll  now  be  ol  a  curious  -oraage  tinbe 
by  transmitted  light*  if^/on'tha  other  han^  the 
negattfte  waaone  giwig  a  very  ahadowp  print,  a 
solution  of  an^vMmia  of  one,  tp  twantf  msqr  be 
used.  On  this  being  poured  over  the  plate, 
darkening  will  take^laoaialHost  instsntly,  and  the 
result  wiU  be  a  fifa  black-coloured  negative^ 

Too  great  densttu  of  image  is  a  fault  someiiimjes 
met  with.  It  is  always  due  tO  error  or  judgment 
in  developmettit.  It  may  be  corrected  by  performing 
^e  fiist  part  of  the  process  for  intensification. 
This  method  is  objectiesiable,  however,-  as  the 
results  may  not  be  permanent  A  better  plan  is  to 
inunerse  the  nogative,  afteir  fixing  and  washing,  in 
a  solution  of  one  part  of  eau  de  javelle  to  three  or 
four  of  water.  After  the  desired  amount  of  reduc- 
tion haa  taken  place,  the  plate  should  be  again 
fixed  and  washed. 

ZLSpoU  of  various  kinds  are  liable  to  be  found  in 
the  finished  negative.  They  are  of  various  forms, 
and  are  produced  in  various  ways.  Minute  trans- 
parent spots  or  pinholes  are  caused  by  dust  on  the 
plate  during  ezpQSuxe.  The  plat«  should  be  brushed 
with  a  broad  capiers-hair  brush  before  it  is  placed 
in  t^e  imde.  Small  transparent  spots  with  irregular 
outnnea  are  due  to  defect  i  in  the  manufacture  of 
the  plate,  and  cannot  be  well  corrected  by  after 
manipulation.  Small  traasparent  perfectly  cir- 
cular spots,  with  well-defii^ed  outlines,  •are  jdue  to 
alr-bubblea  in  the  developer,  and  are  i  only  pro- 
duced when  too  small  a  quantity  of  developer  is 
used-  Air-bubbles  do  not,  as  is  commonly  sup- 
posed) fbris  on  the  surface  of  the  plate  under  the 
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lof-O^deVikiMr;  tbc^ioim  ontheBnlcM 
of  the  deTeloper,  and,  if  there  is  too  little  solutioii, 
QomA  ia  oOBitaet  with  the  eoclBoe  <rf  thepUite,  aad 
thevB  adhore.  Opaqoe  epoti  are  always  due  to  de- 
fecte  iu  ika  {dateii  aad  oannot  be  ooneoled  by 
after  laanipvlatioii. 

A  y^Uow  fimn,  or  «ailier  a  yellow  foil,  in  the 
■hadowi  of  a  nefathre  ia  often  leond  after  pyvo- 
gallie  develovtMMt.  eepeoially  if  the  proee«  has 
been  veiy  ptelcinMd,  or  If  muoh  ammoMa  hae  been 
Hied.  &itk  etaiae  ehoold  never  oooiir  if  ««r  in- 
etritelioiieate  oaMfolly  followed,  but  if  itdoeeit 
itti^  he  nemofed  by  ^tatat  the  negative,  alter 
mug  and  waahiaf  ,  in  die  touomiag  iolntlMi  i--- 

Saturated  ^ol1Itie^  of  alum  j..«.  10  ouaoes 
fi^ocblono  aeid «..  t.«  .....,•  4 . .   ioui^e 

Mr.  Herbert  Berkeley  hai  recently  iatfedmed 
a  new  developev,  whieh  'tetany  preventi  any 
yellow  tfaine  from  <>eettiBdnfl^  and  wbieh  deeervee 
strong  reeommeDdatleB.  The  pyregalUe  etoek 
eoAvtion  it  mixed  with  fbnr  ftrame  of  nentral 
eulphite  of  soda  to  each  grain  ofpyregallio.  The 
whole  is  rendered  ilighfly  add  with  oitrie  add,  for 
it  must  be  understood  that  eo-oalled  *<neatral'' 
sulphite  of  soda  is  really  alkaUne.  Oare  must  be 
taken  to  use  the  sulphite^  not  the  titiphate, 

A  white  powdery  deposits  someUmes  found  on 
the  snrfaoe  of  the  uegativi^  after  drying,  espedaUy 
after  itorons  oxdate  development.  It  is,  in  snob 
a  ease,  caused  by  lime  in  the  washing  water.  It 
may  be  remored  by  dipphsg  the  negiltlt<e  in  a  1  ner 
cent,  sohition  of  hydroohlorfc  add.  If  the  soletion 
of  ahun  used  before  fijdngbe  acid,  and  the  negative 
be  not  sufficiently  wadied  bdrween  the  alum  and 
the  fixing-bath,  a  deposit  ttf  Milphur  will  form  in  a 
line  powder.  This  may  be  temored  by  gently  rub- 
bing the  JMe  of  the  negatiTOWiUi  a  olog  of  cotton^ 
wool,  while  water  is  nmning  on  it  from  the  txkp, 

IrreffUl0r  action  of  tko  devokper^  causing  tig^eag 
lines  aoioes  the  plMe,  may  ooeur  if  the  ^veloper 
has  not  been  made  to  flow  etix  theftete  In  <me 
waveatirst. 

JTa^tf^MMisoatted  diMlyhy  inflation  ft«m  the 
book  of  the  plate.  It  makes  itaeU  ^e^ridettt  only 
when  the  subject  inohidee  very  elNog  eoirtraets; 
for  example,  when  an  iutecior  wllh  widows  open 
to  the  sky  is  photographed.  It  ahews  itsdf  in  tike 
form  of  a  halo  round  the  hsgheet  hghts,  and 
produoet  a  yenr  fmplewaot  dfeetf  »ometimoo  hsewii 
as  bhirring.  It  bcburt  only  to  a  smtll  extent  wfth 
platee  that  are  very-IAiidcfy  coated,  tn  Che  case  of 
an  atten^t  bdng  madeto  photograph  a  very  trying 
subject,  snoh  astbeinteridr  mentioned,  it  is  well  to 
** back"  the  pkte;  tfeos  is,  <to  paiat  «r  <»therwfse 
cover  it  at  the  back  with  some  Substance  which  will 
absorb  light.  The  following  is  a  good  method  to 
adopt.  Prooure  a  piece  M  blatA  cavbon  tissue, 
out  oat  a  Fieoe«ligb«ly  emtmer  than  the  size  of  the 
friate  to  be  used  (there  should  be  about  i  ef  an 
moh  marain  all  routtd)  moistan  the  blaek  fcurfMw 
of  theoarbon  tfrnue  i#ith  glycerine,  allow  fldtthat 
wiU4o  dtaSnoif,  aaed  preee  the  tisferue  aMlnst  the 
back  of  the  gtass.  Itwffl  atfheie,  ^d  may  be 
removed  jast  befefe  ^evitopuent. 


ELBCTEIOAL   ACOTMUIATOES,    OB 
SECOHSAEY  BATTEllIES.^ 

By  I»BOF,  OUVEE  J.  IiODOB,  D.Sc. 

THE  distmctioa  between  a  prhnary  and  a 
aeooodarj' batterr  is  in  BO  sense  an  dnpoctant 
otte  whea  wawe  oowMerisg  dther  as  the  producer 
of  aeonent^and  wa  may  have  in  ear  minds  an 
dd  Tolta  eeU,  ora  Smeev  Ozove,  or  Daaiell,  jvst  as 
•satisfaotonl^  as  a  Plants  or  a/Faure,  white  we 
consider  the  ensuing  lew  theDtetiesl  remarks. 

I  shall  use  the  term  ^*sadfde"  m  preference  to 
*  ^  element,*'  aa  bdng'  more  general.  JEtodioles  may 
be  demeotaxy,  but  they  may  also  be  eompound. 
The  atom  of  hydregen,  of  oocygen,  or^  of  lead,  is  a 
radielB,  but  so  is  ^e  group  bO,  or  NO,.  A  radide 
is  any  group  of  atoms  that  can  oonrtiiBe^  or  be  re- 
moved fk^om  oombteation,  with  aoo&er  group. 
Chemists  have4oag  been  aeewstemed  to  divide 
radides  into  electro-positive  and  electro-negative, 
or  <'basyloos"  and  <'dilov(ma,"  th^oeh  ttiey 
have  been  ek»w  to  recognise  the  lull  phydoal 
meining  of  this  distinfliMm.  They  have  also 
dasdfied  them  into  moaad,  di«d,  tanad,  rodteies, 
and  the  like;  and  without  entering  into  the  dis- 
puted questioii  of  ^duthsratomidtleB  ate  fixed  or 
variable,  it  is  absolotdy  certain  that  m  a  definite 
compound,  and  when  rdeased  fsem  de&ute  com- 
peuada,  certain  radicles  are  monad,  diad»  or  trvsd, 
astheoaeemaybe. 

It  is,  mooreover,  known  that  radides  can  exist 
tfmpotanlyintfaefree  state,  when  tbey  are  said 
to  bsdiseodated;  and  that  mhny  liquide-^iot  to 
speak  of  gases^-contain  a  number  of  such  dis- 
sociated molecules,  the  number  depending  on  4he 
temperature  as  well  as  on  the  nature  of  the  liquid, 
and  being  on  the  average  pretty  constant— tha*  is, 
they  are  equally  distributed  through  the  whole 

•  Cosdensed  sUgbtly  Item  the  Xti^M«r, 


liquid^  and  if  tome  are 
more  will  at  once  be 


means  removed, 
to  keep  up   the 


unsOMj  Hot  that  anj  oae  radide  need  ^zemaia 
long  dissociated— there  is,  no  doubt,  a  continual 
InterchangiB— but  the  average  numb^  disaodated 
is  definite  under  definite  physical  conditions. 

Kow  there  is  a  large  dass  of  liquids  whose  dia- 
Bodated  radides  are  all  diarged  with  electricity— 
half  of  them  with  podtive,  and  these  are  tney 
which  diemi^ts  call  dectro-poaitive  or  basylous 
radides—half  of  them  with  negativei  caUed  there- 
fore deotro-nezative  or  chlorous.  Moreover,  it 
was  shown  by  Faraday  that  the  charge  possessed 
by  every  mx;maA  radide,  of  what  kind  soever^  is 
predsdy  the  same  in  quantity,  though  it  may 
differ  in  dgn;  and  thatdiads  have  twioe«  triads 
thrice,  this  atomic  du^ge,  aud  so  on.  The 
existence  of  these  charges  are  ceitain  from  the 
facts  of  eleotrp-chemistry^  and  the  dectrioal 
charge  appears  to  be  the  essential  condition  for 
even  the  momentary  existence  of  a  free  radicle.  It 
further  appears  that  when  two  opposite  radides 
combine  their  charges  are  dther  lose  or  are  masked 
by  proximity ;  axiid  that  before  two  radides  of  the 
same  kind  can  imite  into  a  molecule  their  charges 
most  be  given  up  to  some  third  body.  A  liquid 
which  possesses  such  dissodated  and  oppositely 
charged  radicles,  sauntering  about  in  it,  is  ip*o  facto 
susceptible  of  belog  decomposed  by  deccrical 
meaus,  and  is  called  an  electrolyte.  Xiiquids 
which  have  no  such  charge  and  dlaaociated  mole- 
cules are  not  electrolytes,  and  will  not  conduct 
dectridty.  Electrolytes  conduct  electricity  by  a 
bodiljT  trauafcsr  in  opposite  directions  of  the 
oppositely  charged  radides ;  they  conduct  it,  in 
fact,  as  a  convection  current,  or  rather  perhaps  of 
two  equal  oppodte  ccmvection  currents,  one  of  the 
positive  radides  the  other  of  the  negative.  The 
resistaiice  of  the  liquid  depend  a  upon  the  slow 
shearing  asuDdcr  of  these  two  seta  of  radicles  by  a 
process  dcsdy  analogous  to  diffodon,  for  it  is 
possibly  only  aadsted  ur  directed  by  dectridty  in 
the  immediate— molecular— vicinity  of  the  elec- 
trodes. 

What  are  these  electrodes?  They  are  condnctors 
introduced  into  the  liquid,  with  the  pro|>erty  of 
exerting  upon  the  charged  radides  m  their 
immediate  neighbourhood  unequal,  or  else  opposite, 
foroea.  Thus,  suppose  they  are  two  pUtes  ot 
platinum  connected  with  a  battery,  so  that  one 
plate  is  always  +,  the  other  alvrays  -  ;  and  suppose 
tor  simplidty  tiiat  the  dissodated  radicles  are 
hydrogen— dectro-positive,  and  oxygen— dectro- 
negative,  respectively.  Oxygen  atoms  dose  to  the 
pufcitive  electrode  are  attracted  by  it  ,*  they  deliver 
up  their  charges  to  It,  and  uniting  into  molecules, 
rise  as  gas.  Their  places  are  taken  by  others  from 
the  ahghtly  more  remote  region,  and  so  on,  a 
virtual  procesdon  of  oxygen  atoms  continually 
taking  place  towards  the  podtive  plate,  each  carry- 
ing ita  charge  with  it.  The  aame  thiiig  happens  on 
the  hydrogen  side,  only  that  twioe  as  many 
dydroffCn  atoms  take  part  hi;  the  action,  the  charge 
of  each  being  half  that  of  mi  oxygen  atom. 

This,  titen,  appears  to  be  the  state  of  things  in 
ordinary  dectro-chemical  decomposition  ;  only  the 
radides  liberated  on  the  surface  of  the  electrode 
will  combine  with  it,  if  iu  any  way  posdble>  in- 
stead of  mordy  combining  %mh  each  other  and 
becoming  ftee.  Thus  the  hydrogen  aUoy s  itsdf  aa 
well  as  it  can  vdth  the  platinum ;  ahd  the  oxygen, 
if  it  finds  any  copper  or  other  less  noble  metal  cm 
the  surface  m.  the  electrode,  will  readily  combine 
with  it,  the  ordinary  chemical  affijiities  being 
enhanced  by  the  eleotocal  attractions. 

But  now,  instead  of  two  oppositely  charged 
|>lates  of  the  same  material,  let  us  immerse  in  the 
liquid  a  plate  of  zinc  and  a  plate  of  copper,  or  any 
two  metals  which  have  a  different  affinity  for 
oxygen.  Hie  oxygen  atoms  are  now  attracted  to 
the  zinc  just  as  they  were  to  the  positive  plate,  but 
apparently  by  a  dienrical,  not  an  dectrical,  force. 
It  may  be  po9dble  tiltlmatdy  to  redoce  chemical 
forces  to  dectrical  ones,  or  vicevBtsa  ;  btit  at  pre- 
sent it  seems  necessary  to  draw  a  distinction  be* 
tweenthem.  Thmattrintlon  for  the  oxygen  ti^  as 
before,  only  to  be  supposed  to  be  effeottve  wiiliin 
far  less  than  a  microsMrple  distance  of  the  plate. 
The  replettislimeiit  of  tiie  *oxy  gen  into  lliie  regton  is 
wholly  carriedon  by  diff  odon  aaodfeeah  dimematiQii, 
The  copper  on  the  other  side  jsuUs  the  coygen  too, 
but  less  powetf&lly.  NotlUB|g  more  than  slight 
motion  and  very  slow  combination,  however^  is 
found  to  go  on  CO  kmg  as  the  two  plates  are  Impt 
separate,  provided  botharepnre  and  homogeAeeus ; 
but  the  tefiding  of  the  negativdy  charged  oxygen 
towards  the  zinc  makes  it  transfer  negative 
electridty  to  the  copper  as  soon  as  they  are  eoa- 
neotedbya  whpo; 

The  copper  sootmneoted,  being  now  negatlvdy 
diarged,  actually  repels  the  oxygen  atoms,  and  is 
protected  from  their  -attadr,  while  it  attraots  the 
bydrogen.  We  now  therefore  have  the  eoBtni«o«s 
opposite|M?ocesdoBBagaStt,the<ixygenatomsf6ombin 
ing  with  the  zinc,  and  neutraUsmg  by  tlie^dliarm 
positive  dectrfdty  at  its  i«rface,'iA  other  worda, 
Mrtildly  givmg  up  negative  ^fleettid^  to  it  ,*  ^m 
faydvogeii  sttome  goii»toth<B  copper,  lylrogealdng 
it  to  tome  esttut,  bttftooa  giftog  up  ^hdr  podtive 


•tlu^  to  it,  «htftittg^wlih'eaA  e«i4rMiissa«phig 
from  the  liquid.  A  conttaat  current  vmstthsm. 
fatb  be  flowiog  aleng  Hm  oooftebMog  win,  of 
nsgati«)a-deetriol^  from  the  dne  to  4he  eoppst;  cf 
positive  from  the  copper  to  tftievtoc. 

Next,  aoppoae  two  plates  of  the  aame  matal,  lay 
both  pliUlnum  or  belfti  lead,  not  couMoted  with  aay 
battery,  hut  vHth  their  surfaoea  fin  difEsNd 
ohamieal  oondittons-Hss^  one  coated  with  bydrogsn, 
the  other  with  oxygen.  PlaMly  the  same  kad 
of  hetioiiosmgo«n.  The  oxygeidied  ^ate  will  ba 
attraotofg  the  hydrogen  like  the  ooppev,  or  like 
the  negativdy  diarged  plate  connected  wUh  the 
pole  of  a  biittery ;  the  hydregeiriaid  plate  will  be- 
have like  the  smo  or  the  Mdtively  dHurged  flate. 
The  podtive  tfuxvent  idll  flo#  along  the  «QimeettaR 
wire  from  the  oxidiBed  plate  to  tiie  hydrogeik*eoatid 
one. 

Wthavethttsa  bAttsfy  whk^  wiU  mahildaa 
corrent-flo  lobg  aa  the  plates  oonttnoe  coated  or 
combined  with  the  two  gases ;  but  the  aetlsa  d 
the  ourvantisobHoudy  to  destroy  theae  gaaee  and 
rasters  the  plates  to  a  condition  of  equally.  A 
battery  maylM  made,  then^  dUmr  of  two  dttemt 
metals,  one  of  whidi  attracts  oxygenmora  thaalhs 
othar^-4hia  case  we  will  not  now  further  oonddsc 
-^or  else  of  two  ptooee  of  the  aamemelal*  one  moie 
oadffisedthan  the  other  or  one  more  hydfogwised 
than  the  other ;  or,  ttOI  hetteri  one  oxidised  and  the 
other  hydrogenised.  Take,  for  inttbace,  twopls*«s 
of  lead  andlmmene  ttiem  in  dilute  sulphuric  add ; 
let  one  be  bright  and  meUliie,  the  other  roited 
«ver  witti  a  coat  of  oxide  of  le^.  Aa  soon  aa 
metallic  communication  is  made  bbtii«eta  tttetvc 
nlatee,  a  poaitive  purreat  of  electridty  continaaUy 
flowa along itfrom Utef ondbecl  plale  to  the  other, 
the  bright  plate  becoming  gradually  oxidised  and 
the  other  b^oom!4g  gracfimlif  r^tited.  li  the 
plate  has  been  DXidiibd  by  e±poittr4  to  hot  alf ,  or 
Dy  ordinary  chemical  means,  such  a  battery  would 
be caQed a  prinuugr  oae;  if  the  coat  of  Q»d«  has 
been  produced  by  passing  through  tl^e  cell  an 
electric  current  from  some  iodepeiident  sooroi, 
then  the  battery  is  called  a  stcohdazy  one. 


mBVlEBSSCES  BKIWSSHPOSIXnrfi 
AND  KEOATIVE  ELECT&IG  DIS- 
CHABGBS. 

TTTHILS,  aceoadiag  to  format  obaet  laticas  d 
Y  Y  Herren  Wachter  and  Beitlinger,  the  glow- 
hig  deotrode  paartkslee  which  loroa  tfie  dediic 
spark  are  exdudVdy  detached  and  earned  off  by 
escape  of  podtive  dectridty  from  the  dectrodes, 
the  expenniMits  of  PlOoker,  Oaaai^t^  Hittorf  ,  and 
others,  appear  to  prove  that,  under  certaia  «OBifi> 
tlons,  a  pro^eotias  of  parti«ea  tsikaaptaoaeada- 
sivdy  at  the  megadtve  eleetoode.  Ttk»  ^seftiea 
thus  areaa  how  these  obeervatiotte  we«e  to  be 
brought  into  harmony,  ot  what  dilfeaenoaa  eaist 
between  the^leotro-podttve  hnd  eleotiKKiMgsfti^ 
pro^eotien  of  partidas.  fiierr  W^ehtarlbaataoently 
given  his  attention  to  the  subject,  aad  his  expeit- 
mente  yield  the  result  th«t  the  projectioft  of 
particles  dotaoted  from  the  poeiuva  electrode 
(anode  partidea),  diflev  from  that  of  partietas 
detached  from  the  negative  eleottoda  (oathods 
partide^.  Id  the  foUowingpoiiita  :•*- 

1.  The  projection  of  anode  particlea  occurs  in 
atmospherte  sdr  at  a  ^retoura  of  4^&to  10mm.  of 
mercury;  the  projection  of  cathode  partldes  is 
only  observed  ata  pressure  of  63  to  OOO^mm. 

2  The  quantity  of  dectrode  particles  deteeficd 
in  equal  times,  and  under  otherwise  sttdar 
conditions,  decretues  at  the  anode  with  dimiaiibiiig 
air*pressure,  but  inorees^s  at  the  cathode. 

3.  The  anode-partidee  are,  under  like  oonfiHoBs, 
carried  condderab^y  ftirther  than  the  cathode^ 
partidea  (at  63mm.  preasure  about  3,400  times  as 

4.  The  anode-partides  go  out  munfluenoed  by 
air-pressure,  always  fit>m  a  compaxafively  very 
small  sttrf  aCe.  The  cathode  partiettaa,  on  the  ether 
hand,  are,  with  deoreaaing  air-preaaare,  projected 
from  everogreaterstirfaces.  (The  af«9  of  the  latter 
may  even  attain  10,000'  times  that  of  the  surface 
whence  the  anode-^piirtidea  are  projeisted.) 

d.  Tiie  anode^partidea  always  go  <mt  oOly  at  a 
particular  part  of  the  auode^vir.,  at  that  dttiated 
nearest  the  cathode,  whereas  the  oathpde-|»artldes 
appear,  according  to  the  dendty  of  tbo  gas,  on  the 
whole  surface  tit  the  cathode, 

6.  T%ie  emission  of  the  anode  partidea  ii  f afouTed 
by  a  bent  or  nointed  fbrm  of  the  etoctrode;  that 
of  the  cathoae«i»artidea  by  a  dean,  fliat  id,  un- 
oxidised  surface. 

7.  Thedirectionof  motion  of  the  anode  ^partidsB 
is  determined  by  the  poaition  of  thse  cathode  xda- 
tivdy  to  the  anode,  as'  the  aoode^psrtlcleB  move  in 
the  direction  of  theeleetrio  curraat,  iix  thepath  of 
least  conductive  resbtance  to  the  cathode.  The 
direction  of  motion  of  the  cathode^^partlctet  ca,  in 
all  drenmstancev,  at  tight  as^tes  to  th*  «attiode- 
sorfaoe,  and  ia  not  infiueneed  by  thepodtimi  of  the 
anoda  and  the  eBureotion  of  the  ^Mtriii  ottmot. 

I     8.  The  anode*paitidea  eaa  move  in  ^'  coa* 
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oemU«  4»rv«d  p«tk«,  biz(  tba.oaAkodA-partiQlflt 
can  only  ibqt0  in  vtraiclu  paths. 

9.  Xh«  «n€Mi«-9Ktiiotea  aw  dafleotod  bj  tha 
iBAgMllikaaiaawigiketis  iu^UfiUaoofli  thacailiode* 
ptrticlet  like  parama^istie. 

10.  Zbaanoda-iNUlMiea  4U»  oamad  over  betii  in 
tfaaJottiaoM  and  ia  tbe  non-ibumnona  cMto^;  the 
oittode>pariKol»i  oi^y  in  t)ie  noorhuninew  atatft. 

U.  The  aaAde^paraoLta  have  a  meaMucoMe  4ix«» 
aniare  pcobablj  deteobed  meohanicaUy  b j  aeparato 
iopalaaa;  the  eathode^parlioles  are  ioMDeaeunbblgr 
mall,  and  aoem  to  oomeefl  by  a  pc^oeatof 


TbA banting  <if  the  eleotcode  ^ota  madls^ 
tiaflUr  l»tKHBab«»  waj.  oa  tbe  paojeelian  ol 
cattodft-imrtitlea;  b^  ihia.eaoAOl  be  aaid  of 
rmde-narfiatcn, 

13.  The  cathode- particles  are  the  means  at 
paM^a  ot  Urn  elaatrm  oiuxaa  Icon  the  eleotrode 
totike«aa>xiu>Jeoiil«a ;  but  thia  ia  not  the  oase  with 
tha  aAOtto-pattioka. 

14.  Fott  detaehoMnt  ol  the  anode-pwrticieB,  a 
gMatar  aieotria  tanaion  previooa  to  diaahaMe  ia 
oaaaaaa^r  (ao«ocdip«  to  the  e^eiimentajoi  WMda- 
aaoBi  anil  aahlBaara),  than  .foe  dataehmtiifr  o£ 
cadMde-pacttqlea.  The  enoMion^  ol  the  to*nm^ 
thnloM^  t»kea  placet  other  oifoainfltanaeaaiiniiar» 
atnaatatiatervals  than  tha  enus$iOB  of  the  Uftterw 

fheie  faota.  In  Harr  Wuchtev'a  opiiui»o»  indleafee 
a  differeiice  between  poaittre  and  negative  eleo- 
aridtj,  whioh  ii  not  to  be  regarded  aa  an  oppoaition 
(d  puia  and  minus  of  two  similar  eoo^ttiona  ol 
mactaa,  bm  rather  aa  a  qwUUative  diffatenoe  el 
thatwahiadaol  eleetaicUy^ 
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TEE  eighth  mee^g  of  the  aeaaipa  of  the  above 
aodecy  was  held  on  the  10th  iaat.,  at  King's 
li4lage»  Strand,  the  chair   being  taken  (In  tae 

abaenoe  of  t^y  Pi^^H«^|^  ^.Ty.n[yai»aia.i>hAr^  £i^*» 

FJLS* 

The  miaatea  ol  the  meeting  of  12th  April  l&at 
iMa»cead  and  eoaHtmed,  And  were  signed  by  tha 


Tualiat  ol  donationa  (ezoloaive  of.ax^iangaa  and 
tepriatt)  reoeived  aince  the  laat  meeting  waa  snb- 
siOad,  aadtha  Ihankaof  the  SoaMty  gwan  to  the 


Kff.  Criap  readiettera  ftom  VjtoL  C.  Babua  and 
Dt  If.  JDij^iel  iu  acknowleagmeut  of  ihair  el^^tion 
<i»  Honorary  Belie wa. 

^  Mr.  DewdesweU  read  %  paper  **  On  Bavaine*a 
SejUiamaia  " 

XtieQkainDaaeaidhe  waa  very  glad  thatthagr 
badhadapaper  e«  aoimpovlaBt  aanhjeot.  Ob* 
iwntioae  JUpoA  kati^ria  weaa  dailjftaeqiuring  mo«a 
tadmoae  viatae,  loom  thai?  eoppoaea  eonueoUoa 
inlhvaiieoa  kinds  oldiaaaaa.  He  hoped  that  Mr. 
i^m^maiX  woadd  eoatitine  hia  obaerratioaa  upon 
taaa«bjeot^  and  that  he  would  be  able  to  axpiain 
i^  gnik  diaorepanciea  whioh  he  h«d  obaerved  to 
eoai  between  %ne  au»  ol  the  ^eoUnena  he  had 
<i«cfibed  and  those  which  had  boMi  seierred  to  by 
othei  observers* 

Iba  Chairman  aefaged  to  a  lelteo  received  Irom 
Hr.  Balph,  |he£Ma^4eat  of  theVictocia  (Auatralia) 
MiQxosoi^pifial  Society,  io  whioh  he  mentu>ued  that 
Mezpaoted  to  be  present  that  eveniiig.  At  the 
last  momnnt,  ho  vever,  he  had  been  pre  vcaated  from 
CTnuns* 

the  Chairman  aaid  that  he  was  aore  they  would 
aU  hope  that  iCc.  Ralph  wo  old  be  in  England  at 
their  uezt  meeting,  ao  that  they  might  welcome  him 
uithaa  one  ol  theic  ex-officio  Peliowa  and  also  as 
ty  repreaentaUve  ol  almost  the  only  ColoAud 
c^ccQccopical  society. 

^.  Bomett'a  note  on  a  new  form  of  rotating 
life*  box  waa  read,  and  the  apparatna  eiJiibited. 
Mr.  Sirs  worth  exhibited  a  sprmg  paper-clip  which 
Mhadioand  very  useful  ia  fa^tumng  card  cells 
QpQXisIides  and  much  more  convenient  lor  tbepur<* 
P9ia  than  the  ao*oaUed  '*  American  "  dips. 

Dr.  Tan  Henxoh'a  viewa  on  the  uae  of  theinoan- 
«wsnt  elaotrio  light  for  microaoop/  were  briefly 
'Jtoad  to  by  mr.  Orisp,  who  esydamedy  hy  meaas 
Qthhck- board  drawings,  two  oases  in  which,  iu 
paiefpie&Qe  ol  ita  aupexior  intensity,  the  electric 
light  might  be  made  uae  of  to  extend  somewhat  the 
tewlyiag  power  of  an  objective.  Dr.  Van  Heurck 
wdtaev^tly  obtained  an  improved  form  of  battery 
^tufihsaa^aededttkeone  he  originally  deaoribed. 
^oandihe  Swan  lom  of  lamp  to  be  the  mast 
*^la  for  mieroaoopioal  work. 
^Kot  Ahbe*apaMc  *'  On  the^elationol  Aperture 
{•dPearsiiatne  Microscope,"  part  I.,wae  sead 
^riu.  CoHs,  who  referred  tq  it  aa  being  one  ol  the 
^  wMble  and  useful  papers  that  ml  ever  been 
QNQght  before  the  Society,  dealing  aa  it  did  not 
^  vi^  the  theoretical  part  ol  tbe  snbjeot  but 
gayiihttg  also  a  rational  ataadard  lor  the  prac- 
'^J^M^niption  ol  objeotivea. 
^^^ta  ah  abatcaoi  ol^rol.  Abba'a  paper  aa 


PertLol  tha  paper  oontaina  a  general  enmaHaw^ 
turn  e<  the  relative  va^oea  -of  wide  and  narrow 
apertorea^  ia  regard  to  whiehFrel.  Abbe  layadowm 
the  loUowiag  propotitione :— 

(IT  Wide  apertorea  are  neceasary  when  high  am^ 
plification  is  required  ;  low  or  moderate  aperturea 
?men  low  or  moderate  ampUfioatlona  are  sufficient, 
or  cannot  be  ov^r-stepped^ 

(2^  Wide  apertures  are  necesaary  wlfli  objectives 
of  snort  focal  length  ;  low  and  moderate  apertures 
with  those  of  low  and  moderate  power. 

(3)  Wide  apertures,  together  with  high  powers, 
should  be  used  lor  those  preparatioos  onily  which 
do  not  req^uire  perceptible  depth  of  vision,  that  is, 
for  exoeedmgly'flat  or  thin  objects,  and  for  trans* 
parent  objects  which  can  be  atudied  by  optical 
sections ;  moderate  and  low  apertures  when  a  wide 
range  of  penetration  cannot  be  dispensed  with. 

(4)  Never  use  wider  apertures  than  arenecessary 
lot  the  effectiveness  of  the  power,  because  excess 
of  aperture  is  always  waste  ol  time  and  labour. 

(^  Soientifie  work  with&e  microsonpe  wiU  a1- 
Wa^  require  not  only  high-power  objeotivea  of  the 
widest  obtainable  aperturea,  but  atio  carefully - 
fltoshed  lower  powers  ol  small  and  very  moderate 
apertures. 

Amongst  o^er  points  dealt  with  by  the  author, 
he  calls  attention  to  the  uselessueas  ol  objeotivea 
ol  1  -  50in.,  with  which  no  more  can  be  aeen  than  with 
an  objective  of  hall  the  power,  or  even  less ;  also  to 
the  positive  damage  connected  wiUi  the  use  of  un- 
necessarily-wide apertures,  thoy  being  prejudicial 
to  the  ease  and  convenience  of  microscopic  worit 
in  two  essential  respects :  first,  they  necessitate  a 
progresiive  reduetion  of  the  workinr  distance  of 
the  objective,  which  decreases  from  0*7  of  the  focal 
length  for  an  aperture  of  30°  to  0- 1  for  an  aperture 
of  116^;  and.  secondly,  the  sensibility  of  tbe  ob- 
jeotivea lor  alight  deviationa  Irom  the  oonditions  ol 
pe^ect  correoaon.  ia  greatly  increaaed ;  so  that, 
whilst  with  30^  differences  in  the  eover-glass  are 
practically  inappredable.  with  a  dry  lens  ol  lOO*', 
a  change  of  thicrneaa  of  0*02mm.  only  introduces 
peroeptible  aberrationa  and  a  visible  loss  of  de- 
nnition ;  to  avoid  which  a  change  of  the  correction- 
coLi^  would  be  required  lor  alaiost  every  change 
of  foQua  in  the  inspectioxk  of  sucoeaiive  layers, 
unless  the  preparation  ia  exceeding^  thin 

He  also  calls  attention  to  the  misunderstanding 
ol  the  principles  involved  in  the  construction  of 
objeotivea,  which  has  giren  rise  to  the  notion  that 
a  wide-angle  objective  can  also  be  made  to  do 
doty  aa  a  narrow-angle  one  by  such  arrangements 
as  the  Davis  ''aperture  abutter,"  or  diaphragm 
AU  such  oontrivanoea  are  entirely  illusory,  and 
have  lor  their  result  to  nroduce  a  had  low-angle 
objective  instead  of  a  good  wide-angle  one.  If  a 
low-angfe  objective  is  required,  it  must  be  origin- 
ally  constructed  for  that  purpose,  and  cannot  be 
Qonverted  out  of  a  wide-angle  one  iu  the  way 
suggested. 

[We  are  informed  by  the  secretary  that  in  the 
aeuond  p^rt  ol  the  paper,  wluch  will  be  read  at 
^e  next  meeting,  and  then,  we  hope^  more  lelly 
reported,  Prol.  Abbe  deals  more  in  detail  with  the 
proper  ratio  which  must  be  maintained  between 
aperture  v>d  power,  giving  tablea  ahowing  the 
maximum  ajperturea  which  oan  be  effectively  used 
with  given  poweta,  and  conversely.  He  first  con- 
siders what  relatioa  the  total  anipiyication  of  the 
miorosoope  (that  ia,  both  objective  and  eyepieoe) 
should  bear  to  the  aperture^a  point  whioh  la  de- 
termined by  defining  the  visual  angle  required  lor 
distinct  recomition  ol  an  object,  and  the  amalleat 
dimenaiona  of  microscopical  detail  which  a  given 
aperture  will  delineate.  HaivIng  determined  the 
relation  of  the  total  ampUfioation  to  aperture,  he 
next  considers  how  thia  total  must  be  apportioned 
between  the  objective  and  the  eyepiece^  and  aa  the 
result  of  the  discussion,  arrives  at  conclusions  in 
regard  to  the  power  ol  eyepiece  that  can  be  use- 
full^  employed  for  the  best  definition,  which  are 
net  a  little  at  varianoe  with  popular  views  oa  the 
subject.] 

The  Ohairaaan  eoiiaid«red  that  Piol.  Abhe^ 
payar  veaaindeed  a  moat  naelul  one,  eikd  that  it 
wQttid  hegseaUy  apMeoiated  by  praotieaL  opticiena. 

tfiN.  Beak  aaid  that  he  eelwdeaid  it  waa  en 
exoaedingly  valuable  paper,  and  #ne  that  would 
ettlightea«gr«atmMiyparag»a  at  to  the  relative 
value  ol  apertuni  and  magnifying  power  in  regard 
to  which  great  conf  uaiou  had  existed-  Xhere  were 
people  who  thought  that  if  they  could  get  »  lia. 
objeetive  with  an  aperture  of  120^*,  they  eould 
reacdve  diffioolt  diatom  teata.  He  had  haaid  H 
daimed  that  auch  glaseaa  had  been  made,  but 
although  he  had  ordered  om  he  had  not  yet  been 
able  to  get  it,  and  hopes  that  might  have  been 
raised  by  theae  announeemeata  would  be  daaoped 
by  the  oontents  of  Prol.  Abbe*s  paper.  He  was 
very  glad  that  it  had  been  written,  beoauae  it  had 
been  hia  impression  lor  some  time  that  Prof.  Abbe 
had  been  working  exohiaively  ia  the  diaeotion  ol 
wide  aperturea. 

lfo.lBgpeawa8  awpriaadto  hear  Prol.  Abbe, 
olaUperaona.  ehacged  with  aa  exeluaive  af^vroval 
•of  lMgei#ecturei^  lor  il  a^y^WM  \qqIM  et  Zeiaa^a 
..calaloguek  Ihef  would  see  atoace  that  all  thediy 


ana  ol  leaarkeWyaaMtt  antfa%  nothing 
ezotedingllO^. 

Hr.  Onap  said  that  the  mo^  oppoeite  aotiona 
had  been  held  ei  t<^  Prol.  Abhe*a  viewa  .on  wide  cr 
aarxow  apertorea.  fiome  years  ago  Hwm  stated,  at 
oae  ol  the8odety*a  meetinga,  that  he  advocated  only 
aanow  iqpertnMav  and  aoiae  oorreapondeaoe  took 
plaoeiaragavd'to  ii  ia  ihtd  M^nthli  Mitr^tMittai 
JoumaL  Agam^lalar*  it  waa  ia«iated  that  Profw 
Ahheeonaideaod  aUbot  wide  aperturea  aealeae  to 
the  eakiroaeppiat.  Ste  lM»t  waa  that  Prof.  Abbe 
had*  »m$9  tha  date  ol  hia  enrlier  ebaervattoae  oa 
•pectus^  advocated  the  naintenaaee.  ot  a  proper 
ratio  between  aperture  and  power^--wide  aperture 
for  high  powera,  and  small  apertures  for  low 
powers— and  had  always  insiated  on  the  great  im- 
portance ol  perfecting  the  ooaitruolf on  ol  moderate 
aperturea. 

Xhe-oonluaion  had  ariaaa  Irom  the  faot  ol  Prof. 
Abbe  hftvia^ahowB,  iaeooAeeiioa  with  hia  theory 
of  microBOopiaal  viaion,  that  wide  aperturea,  and 
wide  aperturea  enlyt  gave  true  imagea  ol  aunute 
objecta ;  but  it  did  not,  of  eouiae,  follow  Irom,  that 
that  wide  aperturea  were  to  be  aaiveraaUy  uaed> 
with  low  poairera  and  with  objecta>  if  nnanitable 
ether Iroqktheicireqniringdeptiiol  «aiQ%  or  for 
other  reaaena. 

Mr,  J,  iMUyeU,  jnn.,  exhil^d  Boaa^a  **  Hoapital 
Microaeope.**  Tae  apeoiaUW  ia  the  fine  adjuat- 
menty  which  is  ol  ao  aimpfe  a  eonatruotioa  that 
Mesara*  Boaa  ere  eBable<\  toisaue  the  microaoope  at 
a  leaa  eoat  than  ai^  pievieaa  lorm  issued  by  theea. 

Dr,  M^ddopc        ^  .  -     -^ 

organisms  I 
a  number  ol  photo-mierographa. 

The  Chairman  inquired  how  Br.  Maddex 
aeoounted  for  the  exialenoe  el  the  orgauiaaw 
whioh  he  had  daaoiihed.  Bid  th^  eome  liom  the 
atnwapheref 

Br.  Maddox  thought  that  with  regard  to  those 
Irom  the  ice  ol  .the  watea-4mtt»thiqr  probably  were 
ia  the  rain* water  before  it  lro»,  and  they  alone 
survived ;  those  found  in  the  water  Irem  melted 
hail  moat  likely  eaaae  4ewik  ^len  the  atmoaphere 
with  the  hail. 

Alter  a  few  remarka  on  Br.  Maddox'a  paper  by 
Mr.  Beok,  the  Ohairmoa  adjourned  the  meetmg  to 
June  14. 


yddopc  i»jia_e  paper  "Oa  Sonw  liieio* 
ilromloe  Water  and  Hail,"  iUuatiated  by 


TBE  XEI3»)B0I0OICAL  SOCIETT. 

TH£  usual  meatidymaetiagol  thia  Soeiel^  wtae 
held  oa  Wednesday  week  at  the  Inetittttioo 
oc  CivU  Sogiaeera,  Mr.  J.  K.  Laughtoa,  F  JI.A.&, 
Prfeideat,Jatbeehair.  Miaa  wTx.  Hall,  Ur.  E. 
J.  Peaieao,  Br*  J.B.  SoaMrville,  andMr.  W.J.  V. 
?andenbergh  wese  elected  PeUows  of  the  Society. 
The  following  papera  ware  read  :^**  On  the 
BionuaVariatieatrf  Wind  and  Weatfataria  their 
relatioa  to  laobacie  linea,"  by  the  Hon.  Balph 
Abereroaabf^  P.B.S1.  By  eoaatraoting  aynoptto 
charts  at  different  housa  oC  the  aame  day»  and  hy 
oompartng  the  wind  and  weather  reeorda  at  the 
different  aoura,  end  asamhiing  their  relation  to 
mean  curvea  of  diurnal  vaai^en,the  author  ^owa 
that  the  mean  diurnal  inoreaae  of  the  wiod'a  velo- 
city 18  exiAAlunl 'tfy  ttm  Ifeet  tint'  for  the  aame 
gradient  there  ia  more  wind  by  day  than  there  ia 
bf  night  3Ihe  meen  diariMd  velomtyel  thewiud 
is  explained  by  the  fact  that  ia  cyclones  the  wind 
iaa  uttlenaere-iacarved,  and  ia  anti-oyelones  a 
little  more  outcurved  by  night  than  by  day.  The 
mean  diurnal  increaae  of  the  frequency  of  rain 
during  the  day  hoora  ia  explaiaed  by  the  fact  that 
in  aay  given  cyolone  the  area  of  nda  ia  larger  by 
day  than  by  sight.'  The  dhuaal  ehaegea  ol  every 
elemeat  are  anperimpoaed  oa  tiie  htfger  general 
ohaagea,  and  era  indepeadent  ol  eaeh  other.  6reat 
etreea  ia  laid  oa  thia  poiat,  both  aa  exphuniag  and 
classif  aiag  many  meteor^ogioal  questiooa  aad  as 
aimpUlying  the  problem  of  weather  loreoaating. 
The  author  givea  a  aimple  hypothesia,  Irom  which 
itappeace  that  the  diurnal  veering  and  ioooeaaeof 
rain  ioUdw  aa  a  Batnsai  ooneaqnenoe  dthe  diurnal 
fnereaae  ol  velocitgr.  A  paper  oa  '*  Meahaaical 
Oeaditioneel  StosBaek  Hutnoaaea,  and  Oycloaea/' 
by  W.  P«  8tanlay,'F.M^.,  waa  alao  read. 


Oatalogue  of  Amerloan  Tbola,  ^o.^-SIessrs. 
Churchill,  of  2S,  Wilson-street,  Finsbury ,  have  issued 
a  new  eahilogue  of  Amarieaa  tools,  machinery,  &o., 
oontaioing  Mout  160  pegea  of  lUustrationa  and 
deeoriptive  matter.  It  ia  the  hwgeat  and  moat 
complete  list  ol  the  Und  laaued  in  Europe,  and  will 
be  found  aaeful  hy  aoaateaare  who  ere  not  ae- 

Salnted  with  the  meny*  appKaaeee  aow  provided 
r  the  meahaaie.  Beeidea  toola;^  the  oatologue 
oontatna  a  number  ol  fretwork  deatgaa,  oloeka,  and 
oh>ok  movementa,  end  altogether  affords  ample 
leaaon  why  Maaara«  Oharehill  ahould  have  found  it 
aeceaaary  M^  erect  larger  premiaea  iu  Crosa-atreet, 
to  whioh  they  wHl  remove^  ia  the  coatee  of  two  or 
three  montha. 

Tbb  productloa  of  Beaaemer  steel  ingots  In  the 
United  Kingdom  durinc  1881  was  1,141,719  tons, 
being  an  increaae  of  397,337  tona  on  the  quantity 
produced  ia  the  preceding  year. 
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FBOM  Btin  Echt  Oirottlar,  No.  5t,  we  lear» 
that  Br.  Oppenheioi  bas  oompUtdd  the 
following  Clements  of  Oomet  Wella  from  ob« 
Borvationa  at  Harvard  ColLsge  on  Maroh  19,  tho 
mean  of  three  obaeiTationa  «t  Bveedea  and 
LeipsioonApiil  16»  and  th«  Kiel  oibaarvaiioiiB 
of  Ut^j  12 :  ¥  «  Ju«a  lO'deflfil,  BeiHii  M.T.  nt 
-  Q  209«  Of  Sl'fl",  53  204"  H'  64*,  <  7S*  47'  t9*4r 
log.  f  W«»21ir.  His  qshemeris  for  U«tt7 
(Berlin  mean  time)  and  foUowingp'daTS  teads  as 
follows:— 

*lr.  3Dec. 

...urn:: 

'    48    46-0  ' 

.     44. 4ra 

4»..8a^T- 

At  the  laat'date  the  eomet  wfU  bare  alytigbt- 
iueaa  of  113,  Maroh  19  being  taken  as  the  nnU- 
date,  bnt  on  J^ne  11  it  WfU  be  1566.  Kr.  Hind 
•  haa  also  calculated  an  orbit,  and  an  epliemeris 
whieb^  for  Gi:eenwioh  Oi^an  time  cm  Mar  27.  la 

Br.  We4tiw«th  EMc,  lectntiig  last  veolt  at 
w  BapJi  BubTM  Botde^,  said  thd  fflatance  of 
ttio  comeV  from  the  aurfaca  of  the  mm  at  peri- 
oj^n  win  iu>t  exceed  fire  miIUo9j|  of  miles..  At 
thia  pmod  it  ia  oalenlated,  laying  iiegikr^aolely . 
to  the  dutanee  ^  1^  emft  ieom  the  BoBAiid: 
fiwi  thftEarOi,  iha*  thetrtghiBMa  ofieha  ooawt 
wiU  be  3^600  timaa  gcvtrtw  thm  at  the  titte  <rf 
it8duoovnnr,^hai  ii^M  ctfual  ta  atl  eighthmag- 
ntt«d«  tte\- 'Bu«  «oriie  time  befbre  and  after  ^^ 
o    ^  ther  oomet  Vill  be  lo6t  fn  the  rays  of  the 
oim,  and  the,  ^oaJt^  amount  o|  twHigbt  at  this  ' 
aeaaan  of  tbe  year  wiJlpFobably  prev^  the  tail, , 
mm  ever  becommg  »  Taiy  oonmooawi  ob|eet^ 
But  thaoaloulationol  brigbfeoMSir  miaadnpodQitho 
mere  diataMe  o£:iha  oometr from  the  finzkaad 
from  the  Eatthy  tbmi|^h  pedeetly  oocvaet  iii  the 
/r^00  of  a  obtntant  reflecting  surfaed,  hf  no 

-means  holdtf  gbod  in  tlie  cass  of  a  oomet  whoser 
dimensions  and  internal  constitution  undez^  the 
most  sdolent  transformations  in  passing  f com 

*  the  cold  ofe^Aca  to  a  temperature  for  higher 
than  we  ^oan  have  experionce  of.  Tn  point  of 
faet  the  bnghtueta  la  found  to  lAoreaie  in  a 
greater  xedo  «hiiu  that  due  te  ^miniahed  div* 
taaeoa.  Tke  fmU^  however,  aeemai  not  td  he  of 
uniTereal  appUoation,  and  tofidl  in  the  easis  of - 
tbe  present  come**  i 

•Judging  b^  the  telegnuna  from  £W7pt»  the 
eolipae  ezpeditions  have  beaa  auooesaf lU  heypad 
their  ezpeelatloBiv  ^^  ^he  Eceneh  aateosemera 
h^«ve  they  hiiT«  dateetod  •  lunar  ateoaphere,  a 
fine  oomet  waa  disoorered  close  to  the  aun,  a 
aeries  of  good  photographs  of  the  oorona  waa 
obtained,  and  for  the  first  time  the  spectrum  of  the 
oorona  was  suoceasfully  photographed.  Br.  Piazzi 
SoBYth  writea  from  the  Sojal  Obserratory, 
Edmburj^  tiiat  the  observers  on  the  Oalton 
Hill  ipeak  of  the  ao-oalled  sun^pota  being  in 
greater  aiae,  foroe,  and  energy  of  movement 
and  ehaage  than  they  have  been  seen  for  the 
last  eleven  years. 

In  the  coiurse  of  somd  investigations  of  elec- 
trical phenomena  Mr.  Willougnby  Smith  has 
made  a  remarkable  discovery — pne  that  may 
possibly  have  an  ixnportant  bearing  on  tele- 
phony. The  name  given  to  the  apparatus, 
ae  at  present  u^d,  is  the  indactophone^  which 
partly  eKplaina  the  character  of  the  phenomena. 
In  the  eleetfioil  eirom  V  Hr^  fiflsith  haa  a  Ut$^ 
toning  lork  with:  springs 'lor  makiiig  and  brm£^ 
leg  eontaot,  and  a  large  flat^  oofl<  dr  diar 
of  rather'  tUn  eilkie^veSsd  Wtoe.  This  oolf 
produces  a  largefi^d  6f  ^IMdoal  lines  cf  lo^' 
constantly  chimging  owing  to  the  tH&tt  and 
break  arraflffemintr  of  the  imdng'lcrk.  If  a 
telephone  is  brought  intq  this  eleomoal  field,  but 
without  havjnff  any  metafile  or  other  vlaible 
connection  with  the  circuit,  it  faithfully  ropro- 
duoea  the  musioal  aound  of  the  tuning-ferki  A 
telephone  is  not  nece8sacy,*-the  ^aphragft  of 
one  la  suflKdent,  or  even  a  bar  ti  kuSTFurther, 
the  receiver  may  be  placed  at  any  ^itaaoeltp^ 
pirendy,  within,  aay,  a  house,  for  so  long  aa'tbe 
diaphn^  is  properly  situated  aa  regards  the 
Hoes  of  force,  it  reproduces  the  aounda  though 
Mtik  walls  and  many  yards  of  ^ix  intervene. 
When  the  plauc'  61  the  dlaphrigm  U  placed  at 

dght  angles  to  the  plane  ot  the  ooH,  hoth  being 


on  the  same  axial  line,  no  sound  is  heard :  but 
when  tiie  diaphragm  is  placed  so  that  the  lines 
of  force  can,  so  to  speak.  Impinge  upon  it,  the 
sounds  are  reproduced,  although  the  diaphragm 
may  be  torneid  to  almost  any  angle. 

Budng  the  recent  telephone  oase  it  was 
stated  that  the  electrical  resistance  of  gas  carbon 
does  no!i  vary  under  pressure.  Mr.  W.  P. 
No3worthy  has  repeWjed  hU  experiments,  and 
has  found  that  the  reeistauce  of  gas  carbon  is 
Sensibly  reduced  by  compression,  sd  that  the 
Statement  above  referred  te  holds  true  only  in 
sudh  conditicns  as  "  ocmptession  ^  produced 
by  souHd-rroVes, 

The  largest  Ipooikietive  fax  i^  world  is  now  on 
the  Pennsylvaiiia  Ittikoad,  havlnj^  been  recently 
built  at  the  compaoy'a  works,  Altoona.  The 
eirgine  Weighs  120;400  pounds,  and  is  what  is 
ciUea  a  double -ender.  The  driving-wheels  are 
6ft.,  and  the  truck  wheels  33iD.  m  diamet^, 
Qa  hi^  trip  irom  Altoona  ^o  Philadelphia^  a 
mile. was.  ;nm  in  69  eeooodf^  A.^eesaL  train^ 
oaDsisUngiQ^  three  cara  and  -engine,  made  tfa6 
foUowinif  oevtifled'  tiinee  teoently  on  th» 
Westf  Jersey  railway  i^lej  nAhh  in  14  minuteSi 
6M  miles  in  60  nrinutes,  ahd  7^'l  tttfle?'  in  76 
minutes.  Mr.'  Bamet  lie  Van  read  a  pa^r 
before  the,  Franklin  Institute,  in  which  ht  con- 
tended that  90  milee  an,  hour  is  not  onJy  safe,, 
but  perfectly  feasible,    .     , 

Bf.  J^.  Barkis  %ill  he  th*  direotor  of  the  iiew 
zoological  laboratory  the  French  Oovemment 
are  to  establish  at  VilIefranche-sur-Her. 

fio^drarotts .  iumigattoB.  ia  adopted  by  the 
Al^r«eiaian  elephant^inntere  idieii  tiNy  desoead 
to  the*  malarial  lowlands,  andM.  iTAbbadie 
suglrekts  that  £nrot»ean  ei^lbi*ers  might  fbd  ^ 
aimijar  immunity  from  fev^r  if  they  f^OT^d  1^ 

nic  practice: 

She  BaifaibttioD  of  EXaotrio  lighting  at  the 
Crystal  Psiaoe,  Mrill  eeaMx)!!  Satutdayv  Jvue  9,' 
so  thoee  wfr6  haVe  not  hlready'  seen  it,  sh^tid 
remember  l^at  the  opportunity  wiH  end  with 
nettweekl 


Mr^  H.  H.  Warner,  of  Boehester^  Kew  Yntkt 
has  again  oflEored  a  pitze  td  iswo  hundred  dellars 
for  each  disobvery  of  a  aew  oemet  made  in 
K^yrth  America  or  the  IThited  Eingdotn ;  also 
a  |iriz6  of  the  same  atnount  for  the  discovery  at 
a  meteoric  stone,  found  in  the  countries  abore 
named,  whlcht  in  the  opinion  of  Professor  H. 
A.  Ward,  Principal  Bawson,  anl,  Mr.  J.  I«. 
Smith,  oontaina  foestl  remaina  ef  animal  -or 
vegetable  liie^  A  sum  of  fifty  doUasa  le  ofCsved* 
for  a  speeimeii.  of  aay  meteorio  stone  seen  to 
fall  in  the  United  States  during  1882.  Thedia<* 
cdvery  of  'the  oomet  must  be  made  know&  by 
telegTaph  to  Br.  Iiewis  Swift,  dtrectbr  of  the 
Warner  Olwprtatory.  Bochester,  N.Y; ;  and 
specfanens  or  the  meteoric  stones,  not  less  than 
2oz.  in  weight,  must  be  sent  to  him  by  mall 
with  full  particulars.       ^,      ^  , 

The  infloence  of  thunderstorms  on  ihe  maar- 
netic  needle  is  generally  too  instantaneous  and 
too  weak  to  deflect  it,  even  when  most  deUcately 
suspended.  That  such  storuis  do  ajEfeet  mag- 
npti^ed  bodies,  however,  haa  been  proved  by  JL 
deLalagade  thus  :  lAt  the  end  of  a  longjoiag" 
ne^aed  oar  he  arranged  a  thin  ireik  mtmhrane^ 
mounted  ae  in  the  tetoohoae.  At  eaoh  fiaah  ci 
lightning,  a  email  but  dtsiftnot  dry«(nmdiHw 
heard  in  the  membrane.    A  more  aensitive  ap- 

Saratua  was  obtained  by  arranging,  horizontaUv 
n  a  tower,  twelve  magnetised  steel  bars,  each 
about  6ft.  long,  and  covered  at  the  end«  in  a 
fifth  of  tiie  length,  with  twelve  coils  of  fine 
wire.  The  ends  of  the  wires  were  brought  to 
two  conductors,  which  were  connected  with  a 
pair  of  telephones.  Not  only  waa  a  dry  sound 
heard  at  each  flash,  but  before  each  flash  there 
was  a  slight  buz^ng  (bri*i»9emtn().  The  author 
suggests  that  an  apparatus  like  the  second  de- 
Bcribed  might  be  iidvahtageously  used  in  me 
simultaneous  observations  to  be  made  in  Polar 


ratuB),  producing  an  interraptioa,  andlndicatiiiB 
the  hour. 

The  Congress  of  the  French  Aisooiatiou  for 
the  Advancement  of  Science  meets  at  L% 
Rochelle  this  year  on  Aug.  24.  A  list  of  gramta 
by  the  Assooiation  to  savants  lor  special  re- 
searches will  be -found  b^  La  If'atui^e,  iSiy  6. 

.  Some  observataona  ot  the  e£t^c^  of  cold  oa 
blrd^  in'  the  valley., of  the  Harue  daring  w 
winter  of  1879-80  have  been  lat%  published^ 
M.  Leecuyer,  and  M.  Milne -Ed  wards,  remarking 
on  the  importance  of  suoh  an  inqufty,  has  added 
somel3LotQs  of  his  own,  made  in  Pans.    It  seemi 
that  t±dti<i  bh^,  such  as  peaoooks,  rilver  and 
ef^eu  pheasants,    suffered   little  from  coldj 
though  they  had  little  shdHer,  soinC  pending 
at  n^[ht  On  titeeaoreA.'th0iroii'hs78of -inehiiuias. 
Oa  ^e  othm^  hdnd,  fowls  in  well-shslteied  ia* 
olosunea  died  iujgreat  nmibeBsu    AstiUmers 
Siabnlaar  latt^is  ^e  (Xeatslaneo  qf  AntsaMsa 
codiatoeaito  cold*    Sevoral  efjtbeae  biids  re- 
nudned  from 'October  to  MiEtrehfaa  the  opfuair 
in  ^  lar^  ^agev  ^hichfis  Mou^diin  sBmsMr  by 
monkeye ;  there  warjio  'sheheT, ,  eseent  a  buiU- 
ing^oh  tiienoHh  aidOy  ydt  all  the  \wm  had  con- 
tinued good:  heiUtb.    neir .  lee^  -waro  often  oa 
inm  bars^  UiB'temperstuceof  whiidi  was  so  lew 
thai  aBaterilrdoe^Laimediately  wtiea  poured  on 
^h^  inetal^  several  ai||4ite  (the  oold  was  nine 
thaiL^d^  belew^EeroiO.*    The  hlaek  awaa»  o# 
Aaatta^  and  the  eoBDortd>a  of  South  Am«dea 
did  not  suffer,  and  in  spring  they  set  aboit  oon- 
Btructing  their  n^sts :.  though  ^re^ijiently,  in  the 
winter  mornings  the  keepere  had  to  detach  them 
from  the  jground  ^to'  whiph'  their  ,feathers  had 
bee^i  Iroz^. .  Xhi»  ^a^warie^  pf  AAi^trA^ia  were 
of ten»  dunuflr  the  &^ht,  entirely  coviared  witii 
snow;  but   m.  the -miming  t^y  shook  their 
iwiagsaad  seemed  none  thei  worsen .   In  a  word, 
the  cold  was  fuore  hortftad  to  many  indi^^enons 
birds,  than  to  epecies  imported  from  hot  climates 
but  of  more  robust  ponatitntipn.   , 


regions.  , 

'  The  Viyin  wWcli.H.'Ma8cart^  at  thp^ . 
of  France,  oWns  recO|;di  of  tnagftOtic  '  . 

bations  is  as  follows.  Three  bar  magii^tfi,  fpr 
^jdegUnatfpa,^thii  .Joj^nJal,  componex^^  wid 
iher  vertiQal  ccmippn^t  respectifW  we  W^ 
afehediwith  mirratt  which  j»oeiyiatlu»e£jays:af 
Ight  frdii  'th^.Bam»'ge64axap^'  alid  the^  thsaa 
reflected  rays  fall  on  one  sensitised  placeimroyed 
bf  doekf^orkw  '  The'  rtoolbrorkbas  an  oleo^ 
contact,  t^hidh  eterf  hOuT'  srt^d^-^  fcometttirjr 
0\&eut  into  th)pee  obitt  X6w  near  each  afti- 


In  Oolorado,  it  is  said,  there  is  a  ten-acre 
field  which  is  r^lTy  alhil^terraheSriake  covered 
wi^.  spilri^t  wghlw  wips  de^r^  5^"^ 
soEoot^  Isaidtivated,!  ^rodiiQlng  Sa  ■hriftheiHU 
the  acre.  If  a  hole  ba^ag  to  the  depth  of  a 
spade  handle,  it  fills  with  water,  aad  fishes  fear 
or  five  imdies  long  may  be  oatiglzt  in  it ;  theee 
have  neither  scales  nor  eyes,  and  are  peroh-Uke 
in  shape.  The  ground  is  a  blaok  marl.  In  all 
probaMlity  vegetable  matter  at  one  time  b^^ 
to  acenmiuate  on  the  open  water,  and  has  in- 
creased from  time  to  time  to  the  preaent  thick- 
ness (A  productive  soil.  The  coltivation  has  tc 
be  dobe  by  hand,  the  crust  net  being  strong 
enough  to  bear  the  weight  of  a  horse.  Apexaoa 
rising  on  his  heel  and  coming  down  suddenly 
Can  eee  the  growing  oooea  di^oe  all  round  him. 
Anyone  having  sn^cieut  citrength  to  drive  a 
rail  through  the  crust,  will  find,  oa  releasing  it, 
that  it  wiS  disappear  altogether. 

To  bum  petroleum  economically,  Hecr 
Beutach  adda  4gr.  oil  of  turpeatiae  and  i2gr^ 
eanlphM',  per  litre.  The  wick  is  ooversd  wim 
dissolved  tallow,  to  preyq^t  passages  of  gas  oat 
Or  in.  The  iuve^ltor  maintaiuB.  thi^t  petroleum 
SO  used  will  'burn  ^tt  or  eeveii  imrdra  longer,  sad 
wUh>  brighter  Hght,  than  an  aq^"^  i^ua^ 
in  tbo  ordinary  way. 

Aniotereating  new  process  haa  been  iave&tsd 
by>M«Pueeh,  qf  Maeamet  {m^  frasuw),  wheci^ 
the  wool  of  sheepskins  is  tnmsformea  isle  a 
kind  of  VKdvat.  jBBtharto,  aheepeldaB,  taaaed 
itfith  the  wool  bn  theea,  hsvaoidy  been  laied  for 
mbts,  th&  lining  Of  oo«ts;  ^^  attd  4he  sriHMnat 
wool, >ot  subjected  to  treatabenffJ^is  eaiW  or 
compressed.  Now,  as  the  numbenesa  fibMs  are 
pjaced^  naturally,  fu  a  most  PMfuldr  "^^J^ 
st^i^bfe  fur  prodiiction  of  ydve^^M-  J^ieoa 
conceived  th^  Idea  0^  c^uBJung,  ^holL  akdn  and 
woQHwpgri?ipuw  ti»,  and  making  all  the  woolly 
haira  stand  indefMendslltty^  .  j^MK  Jovg^io^ 
he  has  succeeded  in  prod«eing  this  wool-velrsi 
oujn}^w?a^|a9^^  '^^^  ifp  1<\F^?*^^.<««»' 

ing  Uie  skin  on  the  wooUy  side,  the  fifth  to  tba 
nhithiriith  tuiBiiv  and  ^njftusiOf^  ottfts^aUa, 
ao^thatia  laUTa^eilQQe^  of  ^h»^weei  teithaskia 
i^  inSttrMi-  Laall>,vtliii>%kliP4l'tMirted^^irilK 
cwtMM  ihiMmt,  %h!^' "flttkto  ti^VM  ^T^VtHil 
<^  the'^6(;il.  *  gMl^  detSr'V«,'Wl**WW 

VBhefoUowad^  I 


d  »«jpVwit<^\'  ^-m^  ^^'^I^jA 

cy  lincRsr  Of  BirOt||^^&iNflit&l|f  fd^ltoHa  ludBWlvi 


JLxSS^  1882. 


EKQUSH if BnHANTn.Un)  VtOULSX-Ot  ^gBBK^B^-  V^rm&r 


■  "        'WW 


in  a  cutmit.  It  is  filled  witK  a  llquii  wMok  le- 
iftte  eleotrolysatioiLy  and  ha»  gpod  cindaotiyttjf, 
ioorcaAiiig  coDsiderahlj  with  the  temperature. 
(Abtolute  alcohol  ia  found  to  serve  yerj  well.) 
At  dUier  en<L  a  tiglit  packing  ia  penel  rated  hj 
aplafioDin  rneophore,  connected  with  the  end 
of  tl^  diTided  oirouit.  The  effect  of  increased 
tomperatiire  on  the  Ifquid  ia  indicated  hy  ft  {^l- 
vaaometer,  the  Tt^edle  of  which,  at  a  certain 
pobt,  seta  A  heB  ringing. 

Tlie  Bojal  Xobraiy  in  BroaseU^  following  the 
(xaofle  of  Qipr  British  Hu8eum»  i«  t^  ^  Ut 
with  the  eleotric  light.  In  the  National  Library 
ofParia  the  light  la  not  yet  adopted,  aatha 
present  reading-room  is  merely  proviaianaL 

▲  aaioiia.«zperiMent|  iUostvatiiig  the  prea* 
ASM)  on  iha  iMila  of  a  veaael  that  aonteiaa 
vator,  iff  doaorihed  by  a  -writer  in  Xo  JVlitwv. 
Xa  a  walB«rtarp  yon  sttarii  a  pretty  fi6atihl»tabe 
of  t»tetalio«%  -the  Iow«r  «nd  of  whioh  hia  a 
mall  pteoaAfglate  tube  bent  atanang^e.  On 
opemng  ikm  tap,  the  actum  of  th^  water  cm  the 
t^di^lacM  it,  bbl)  ^wing  to  tha  ^laa^tty  of 
tka  caoiit^umcy  tha  difeSkidn  of  this  ioroe 
cliaogtti  yaasj  fapi^7»  aftt  tha  iuhfl  parformaths 
oMt  ^aded  .fend .  attange  -mfmnienta,  now  lika 
thoaa  of  #  awao,  luaw  Hke  thoaa.df  *  aaaka; 
With  a  ipery  thin  tube  %faar  giaaa  tuba,  may  be 
ditpanaad.  «iUh^  p?«(vided  tha  praaaira  of  wataif 
U-aoffieiant;  and  tha  t&oyameirti  an  Tenr  ooaa-« 
paoated. 

A  watier-haih  is  kept  at  constant  level  by 
Herr  Schimmel,  of  ElberftAd,  hy  the  following 
rfmple  contrlTftnee :  In  the  water  dibs  a  bent 
tube  oot&mnnioatitt^  latet^Ily  with  the  lower 
part  of  a  8t()pp«ted  rebae\  of  water  on  th0  atand 
aboTe.  '  Tha  tube  has  a  lateral  apertun^,  which 
from  time  io  time  geta  uAooyered  as  the  wateor 
iSYapociaed^  '4nd  the  level  goes  down.  Where- 
apon  a  little  air' enters  the  reasel,  and  a  little 
water  enters  the  bsfh,  restoring  the  lerel. 


LSTTEBS  TO  THS  £DITOB. 


9V9vretplmdmfk  The  Editor  nape<3{(vUif  reqiu$t$th'9iaH 
MmmtniiJiUiims  aM*M  ^  drawn,  up  as  bri^  09  possible,] 

Ml  ommvmca4i<ms4h»Uli  btaddrstsed  toiAe'BDvroh</ihs 
EsouSB  MffJT.Hjg^c,  81»  Tavistock-^rcct,  Cavent'aarde^, 
W.V. 

AU  (Aequcs  and  Tosh^JSfke  Orders  to  he  made  PauahU  tQ 
J.  pASsaoix  Sdwavxis. 

'/  /•  order  to  /ocilitate  referenctt  Correspondents ^  when 
tfnkma  of  (iny  Letter  previously  inserted^  vfill  oblige  bjf 
■iwlMiJiH;  Hu  nmml^f  of  the  Letter ,  at  wett  aa  the  pags  on 
w^ek  U  0ppe0r»^ 

''Iwdkltd  bsra  CTtffone  mite  what-  h«  knoma,  aad  aa 
aadiaaiie  kaows«  bat  no  note  i  and  that  nat  in  this 
an\x,  but  in  all  otibev  auhj^cts :  For  Buob  a  person  may 
ban  aome  particnhu-  knowledffe  and  experleooe  of  tlM 
aiton  of  luch  a  penaa  or  aooh  a  fooataia,  that  aa  la> 
oto  tlusga*  kno^  no  more  than  what  eTerjbody  dow, 
and  yet.  to  keep  a  dotter  with  ^fa  Hitfa  pittance  of  hia, 
iriIt«iiaHak0  to  write  tile  whdte  body  of  fhyirioka:  a^rtoa 
fmavhcnao  gxcaMnoonvaaieaeeB  denveUieif  original." 
"Mcntay/mt^s  Sssaifs* 

•  •$ — - 

CODIBT  1682  a  (WKX^lSy. 

(JMtt.}-*ljr  my  letter  laal  week  f  ftad  thai 
through  forgetting  the  extent  ol  the  field  of  my 
oooet  eyepiece  (wliioh  in  my  large  instrument  has 
only  half  Mfche  eiftent,  (hat  waa  in  flk^  T^in.).  I  had 
tooaeoiteiy  eattmated  the  taU  ^  100'  hurtead  of 

1  kid  a  JUievifw  of  tha  oomefc  laat  Bigbt  aSh.'*^. 
14hi);  the  — deuawat  wy  wail  and  sha^it  aatjtog 
thaaiMaraafiarbi  ^  hnmant  point  of  light,  sa^ 


Kay  20thy  10  p.m.  to  ia45  p. m*— Apparently  < 
very  fittle  change,  either  in  hrijgatnesa  or  in  aiae. 
The  nneleus  seemed  a  little  brighter  than  on  pre- 
▼iooa  night,  and  the  tail  shorter.  There  w&a  a 
amall  atar  in  the  n.f.  field,  towards  which  the 
comet  aeenMd  to  be  rapidly  ap{«oaahing;  hot  a 
dsnaa  cloud  iatervenad^  which  pre? anted  oontinned 
ohaerration.  During  thia  obsajEvationy  tha  tail 
Dould  not  be.  traced  as  fAr  by  the  aid  of  ayerted 
vision  as  on  May  iSth.  A.  Hanook. 

High- street,  Dohcaster,  May  2lV 

[20067.]— Thm  comet  haa  been  frequently  ob- 
served here  since  the  be^;inning  of  April.  On 
April  6th,  as  seen  in  my  10m.  reflector,  the  tall  waa 
13'  lomtu  9md  the'  awleaa  about  eqnat  toii  atar  of 
mag.  7k*  Thia  waa  at  llh««  when  tha  moon  waa 
above  the  hoiiaon  in  £.$.£.  . 

On  M(|y  6th.  at  10k,  the  tail  waa  estimated  at 
40*  long,  and  the  nuoleus  brighter  than  a  Qth  mag. 
star.  The  Comet  Was  Jttst  bar^y  vidble  to  the 
naked  eye. 

On»&yl6tb,  19th,  and  2(Hh.'ft  had  become  fer 
mora  oonapioqoua.  To  the  maided  visl<in  it  lobked 
like  a  ha^  6tfa  maA  atar^  with  a  taU  nearly  a 
degree  kog^  Viewed  in  tha  teleaoopa  at  llh.^i^, 
on  Hkf  latter  night  tha  tail  waa  trmoeable  over  fnlly 
10  25\  though  the  slnr  waa  not  vei7  olear. 

As  a  teieacopic  object  this  comet  has  been  ex* 
treinefy  interesting,  and  will  continna  to  ba  se; 
bui^  conridered  as  an  object  for  popular  observa- 
tion, it  will  prove  dbappoin^g,  for  it  will  alto- 
gether fail  to  present  that  nrt^gpnfleent  appearance 
whioh  haa  been  predkyted  for  iL  Thoagh  it  ia 
now  bnghtesung  very  faat,  it  is  approaehing  tha 
Bun  so  rapidly,  and  ia  becoming  every  night  more 
under  the  overpowering  effecta  of  twihght  and 
moonli^ty  that  it  ia  very  qneatieniiUa  whether 
thia  coaet  will  ever  beooma  a  iaif^.and  attnettva 
object  te  ike  nak^  eye;.  In  this  remot  it  ^11 
certainly  not  be  comparable  to  B  1S8X.  and  will 
probably  fall  short  of  SCbjiberle's  comet  aUo. 

The  announcement  that  a  fine  comet  was  dis* 
eovered  near  the  sun  by  the  eclipse  observers  iii 
Bgypton-  the  motninr  a€  May  17th  ia  impertaoR. 
The  probabUitiea  are  that  thia  comet  ia  one  of  great 
inoUnationi  and  hae  afipfosiohfid  the  t»uny  without 
being  obaerved,  f^xun  toe  aouthem  hemisphere 
for  in  view  of  tiie  vigorous  search  for  comets  pur- 
sued in  America  and  elsewhere  it  is  difficult  to 
uodBrStaad  how  tUa  new  Tiaitor  oeidd  have  eluded 
detaetti(tav  il'viaihle  before  perihelion,  in  nerthern 
latitudes.  Thetelegramaannounoeitaaaatnking 
object  perceptible  to  tiie  naknd  ejre.  Ita  position. 
raUiively  to  the  aun  waa  detenmned  by  photo- 
granha ;  but  nothing  could  be  ascertained  (owing 
to  the  very  brief  interval  during  which  It  could  be 
aeen)  aa  to  ite  direction  or  rate  of  motion,  pie 
rediscovery  or  this  bod^  is.  therefore^  moat  im- 
pertanitj  and  ebaervera  wiH  do  well  to  aoan  the 
Whole  nocthem  horiatm  Auifag  the  next  week  or 
two  with  thia  purpoae  in  view. '  Any  amall  tal»* 
soope^  hscving  a  lana  field*  eata  be  effeotively 
emf lofad  Ja  ttita  work,  thaaomelbeingabriUiant 
oney  i^A,  ahonld  it  make  ita  Mpeanmca  above  oar 
henzon,  will  doubtleaa  he  yiiibleto  the  naked 


cettahilhr  tliai  tne  cOma  wiis  psrtfaJly  opaque  and 
•tfohkgW  rt^ectedUtfht  fit)m  the  9un. 

ChMtodob  raili'May  J7thi  > 


pa068;T>i^Cbxtt  A  hadi  beenobaetVedhi^  enibe 
fb^owfa^S^hca^' wifb  a  3in.  a^er^  lind  p<iirer 

•lliyt^lUlv  lA^lft^do*  tf  lU4&iMB4M«^(tinIaua  not 
teMfld^instiiailMi^ta  hii^t  atar  j>ol  «f  ioena^ 
MaiM(ft«nlac]ckn0adiiiii»g  thajQbserDUien,  bnt 
^WMiiifr  iftymat ' WBonnt  '^  luminmw  Ti^penr 
ggwgtog.Jbe^nefans^  wl  ,«;aduany  .growing 
amtar  towazda  the  extremity  of  the  tail. 

May  ISthf  10  p.m.  to  10.45  p.m.-Nnueneiiow 
Iiiiiiil4yd  alifk%T  bBBliteL:*^  Tha.^ail  ahottor 
aednmiiaw^K.  !QclBaiioniaiir»rargUinpaaof  m  Ui^ 
sfes  wM  thipi^the^teM-    The <>baarvatioa 


•'SCT 


Bristol,  May  2Ut. 


eye. 
W.  S*.  Denning. 


north  of  66,  while  that  of  Mercury  M  M  is  a  little 
morethanthia(l<'2'). 

At  the  pieaent  time  Yenna  can  eafily  be  aeen 
after  the  aun  haa  set.  Mercury  aeta  before  Venus, 
and  must  be  looked  for  to  tha  north  of  the  path  of 
Venus  ton  the  fine  M  M)  down  towards  ^e  horizon. 
On* the  aiat-of  Ada  montii,  fhey  both  reach  the 
hoiiaon  with&a  one  tadnnte  of  eadi  other— vhs , 
I0h..8kn«  and  101k  9m.  reapeoti^ely.  Venna  aeta 
10°  fturther  notffh  than'&e  aun,  measuked  along  the 
horisQD,  while  Meiouty  aeta  1"^  farther  north  than 
Venua.^  L.  T.  Fieminff. 

3erwick-on«Tweed,  May  ldth« 

ASTBOHOKIOAIi    BTBPIB0B8. 

[20069.]^!  AX  gUd  ''Aaoalon"  haa  called 
attention  to  the  very  nnaattafactory  manner  in 
which  tilie  0Ubject  of  telescope  eyepieoea  ia  generaUy 
treated.  Certainly,  in  thia  reapect,  writera  of 
aatronomical  worin  have  much  to  anawar  for,  and 
though,  aoQording  to  Mr.  Proctor,  the  aubjeot  may 
be  one  of  admined  difllcatty,  thia  ahould  hardly 
form  aaulBeient  reaaon  Why  the  diagrama  and  de- 
aoriptiona  should  '  aUneat  invaHal^y  be  at  oroea* 
purposea  with  each  othar« 

To  giTe  one  example  out  of  many.  The  reader 
of  such  worka  will  very  likely  be  told  that  *'  to 
magnify  an  object  "  meana  xeally  iiothing  more 
th4n  to  prsfotioally  decrease  the  distance  betweeki 
it  and  the  eye.  And  that  the  reaaon  thia  oansot 
be  dona  mthont  the  aid  of  a  eonvas  l«ia,  la 
because  the  raya  would  not  antcpr  the  eye  auf- 
ficiently  parallel  to  produce  distinct  vision*  So 
far,  this  ia  cmite  clear,  and  easy  of  comprehension ; 
bdt,  as  If  \6  farther  doddnte  the  the<irsr>  the 
attention  ottiie  atiident  ianeztdireotild  to  the  laya 
fhatiamiriga  fkuiy  th^  eya-tlanaof  iaa  eyepiece,  and 
whiafa*  in  "tha  dia^aamaj  am  nnRte  ee  isonvetgettt 
that  ^^  4Mse  imaiedialily^in  jRmt  of  it  Thia 
eonatitnteadnemma  nnmher  onei  losf  hesaara  two 
diafibot  atatementa,  eaeh  tha  c^poaite-^if  tha  ottiar« 
and  it  is  eaay  to  oonoeive  how  perplezada  atndent 
mnst  be  in  endeavooring  to  reconme  them,  f  or« 
ther  reference  to  the  text  will  not  help  him,  nnleaa, 
periiapa,-  to  makeat  efoar  that  there  are  gapa  in  the 
'  evJdeneewMeh  tha  Author  himaalf  waa  ghdtofiU 
ap  with  a  f  aw  ptatitudSB  aonoenlBg  tfaaaotten  af 
priaraaand  litisMomrayaiot  different  angiss. 

Xmiai  tatawnpa  eyefaeeoa'  thai»  are  two  aeto  id 
raya  te  be  dealt  with.  lat.  Xhaaona of  dizoot  rava 
I  from  tha  object*glaaa,  which,  tijtha  way,  ia  the 
only  one  represented  in  text-hook  diagrams. 
2nd.  The  raya  diverging  from  the  image,  and 
which  atone  can  be  ntmsed  for  vision.  It  does  not 
aeem  to  atrlke  theae  writera— if  one  mny  jndge  by 
the  careful  way  they  delineate  the  oone-rag^e^ 
that  airter  the  imaga  kaa  been  piojeoted,  it  maitete 
UMlaof  notfalag  whalher  tha  aeneiha*  oonveyedit 
ia  Tefaaotadjaooaar  >oc  lalar  to  a  foena,  or  whelhea 
it  ia  iloppad  off- altifreliien. 

In  the  poaitive  or  Bamiden  eyepieoa  the  image  is 
formed  immediately  in  front  of  the  field  lena,  and 
henoe  oonalderably  within  its  priaeipal  foena.  The 
emeMtent  raya,  thetaf oee,  thoogh  not  vkible*  nmrt 
baaatasBely  dytaagant  (aee  £tM  ttnee.  Fig.  &.) 
Thia»no<deiiht^oanaaaa  portion  of  the  hglrt  to  be 


THE  PLANBT  VEBCTTBY, 

[20068.]— CoMPAjUTivELy  apeaking.  few  persons 
have  ever  seen  the  planet  Mercury.  It  ta  at  present, 
and  will  be  dunng  this  month,  in  posidong  most 
fayonrable  for  observation.  It  can  now  be  seen 
with  the  aid  of  a  email  pocket  teieacope,  and  it  will 
iraptova  for  a  fertiaighl.  Thoae  who  poaaeaa 
eqnatoriala  haftano  diffionUyv  but  -madyilike  my- 
eeif,  lypefneeaa  iektnnataiy  wwwinted,  and  hava  to. 
do  the.bwt  th^  can  wiliL  thair  4tt«aa'ynu^     On 


y  iM 


thaerrei^.of  the.  16th^baki9  rmj  olofr.  in  Ute 
wwt,  1  got^my  firs^  view,  of  Mercury,  fM  &nne^  a 
methodi  hf  which  aiiy  one  wmi  a  email  teleaodpe 
may  do  ao  also. 

liraw  a  Ifiae  A  A,  and  ttok  ftnpwarda^eiattthig 
to  Vtte  left,  dtWWother  threa  '  UKMa  8  S.  Y  V,  and 
MMi'iAAtepMientathadiarinBn^B  Omrpakhr^i 
tha  aun..  V  Y  thaAd^Vanaa,  amd.MMehat^ 
Mafoa«y>>  ...   .    >  •     -< 

Walah  tha^  «ai^  aa  he  apparently  4oinea  down 

tha  Una  3  JS*  .and  nota  thf  mnnt  on  the  horizon 

I  wiere  he#eta^  !f  he  path  of  Venna  rcpreaented  by 

[theme  VVia  parallel  tb  and  a  mtie(%*)  to  the 


waited,  but  the  loss  is  more  than  Qompenaated  for, 
since  the  apherioal  aberration  if  lessened  in  an 
equal  degrae,  and  i^^sults  in  the  agreeably  flat  field 
so  peei^ar  to  tms  eyepiece.  Th^  aefion  of 
f ocwxng  an  eyejbieoe^  of  this  chairaoter  eonaieta  in 
legMating  Ihe  Mstanea  of  the  field-lena  feoai  tha 
inM«0)  smd  hf  m  doing,  oloaipg  or  opening  tiia 
paibs  ol  the  raya^nnta  they  are  euffioiently  parallel 
txy  suit  the  eyaaf  the. observer/  Tha  poaition  of  thte 
apaxof  tha«  QOne  IMf  n? t  beii«  t^  the  alight 

;  ^  tiSe^iy^aii^'ejepiece.  (PJg.  2),  thefl^d- 


lena  la  pushed^in  nnfil  it  his  pasaed  the  ima^: 
oonSeqnently,  1>oth  it  and  the  cone  are  converged 
Hmnltaneouaiy,  ^  formte  beltig  formed  joetAt 


262 


■NQiiiira  xaiaKAmo  *im 


Ibsi  2$»  isu. 


power  of  the  objectiTe.ii  zeduoedto  6  8  iiinee.  If 
xiow,  the  cornhmed  image,  m  teea  in  the  eyepiaoe, 
be  projected  by  the  cameza-IucidA  at  l(Ua,>  the 
tot^  power  will  prove  to  be  about  Zi  timea — 
which  IB  the  product  of  the  two^  xnagnif^inff 
powera  taken  aeparately;  and  if  this  be  aly^dea 
D^  7'5|  negleotmg  the  chan^  which  hae  been 
Tictuauy  made  in  the  length  of  the  dxaw-tube.  the 
power  of  the  eyepiece  oomes  out  4*^  times  inatetid 
of  6. 

Similarlsr,  with  the  |  objactiTe.  the  diatanoe  from 
the  objeet  in  f ocui  to  the  top  ox  ^iedraw«iubeis 
n*2in..  and  the  magnifying  power  of  the  objee* 
tive^  alone,  is  altered  seyen  uraef  by  a  change  of 
an  mob  in  the  length  of  the  4raw«tube.  using 
the  same  eyepiece  as  bef^,  thai  length  (from 
object  to  imaifB^  \e  10  3m.,  mttfiad  of  12u»,— ^being 
FBdQced  U  Sm.  by  tha  ebortor  length  <>{  the  objective, 
«nd  its  110  uer  a[>pro&ch  to  tlio  ^tage ,  and^  0  Jm,, 
&^  htiore,  by  ths  formation  ot  thy  imago  id  t^ie 
n^oitldle  of  the  eyepiece  beJoi^  tha  top  ol  tho  ilj-aw- 
lube*  CouMt^uutiUy,  the  tictuul  mfiguifyiug  power 
of  the  objective  is  now  oply  ikSl  tiriioa ;  uud  a 
projflctluiii  at  IDiiL.  of  the  combutcd  imiq^e  will 
show  a  tot»l  ampUHcaiicm  of  about  i\Q  timfis: 
thi*.  diTidfed  by  100,  gi?ei  il4  for  the 
eff&tt  of  the  oyepvc^e  ;  uaather  valu^  agjun.  It  is, 
therefore^  obTioua  ih^U  wht^n  measures  bjh  t&kan 
with  &  clciflcd  draw -tube,  wlioae  virtual  le^j^tli  «iU 
vary  with  djtlarQQt  objeclivea^  like  eHect  due  to  the 
Bame  eyt^pieetj  maj  ^ppareutjy  diflar,  bectuso  the 
effect  due  to  the  objectives  iudiTidually  has  been 
Calcrutated  at  the  same  Qxed  dlAtaDce. 

That  diatat>ce  la  the  articia  referrt^d  to  is  t^fiin 
at  liJin.  But  the  large  vt&ndAt  &oir  90  i^enciraLt  dio 
not  pej-mlt  tbis  oouipaiativelj  abort  length  of  .tube 
for  the  kiuivtvl  b^twueu  the  coojugaie  fDci  at 
which  the  object  aud  imiii^e  w«j  placeci*  A  more 
oonveuieut  assujuptiou  is  ];2iu,|  aud  for  rvry  lolW 
powers,  BU£h  as  a  4in.j  a  distaiLoe  of  li  may  be 
necessary.  i 

It  would  be  unceaaonable  to  aski  pM  to  print 
particulars  of  a  full  aeries  of  ob]'eeti?M ;  thedetaile 
of  a  few  will  suffice. 


(Owg.  for  oovesed  ol^eotf»,Mproxinates  its  lenses, 
thus  shortening  their  combined  equiyalent  focal 
leagtb,  and  inoreasing  the  magnifying  power  of 
i^e  objective.  This  column  ahows  the  effect  in 
diminution  of  .fooal  length  of  one  whole  turn,  or 
10  divisions,  of  the  adjustment  ooUar;  and  the 
effect  of  more  or  less  "  adjustment^'. may  be  taken 
proportionately :  thong|h  certainly  there  are  some 
objectives  to  be  met  with,  in  which  the  collar  can 
be  moved  through  geveral  divisions  before  and 
after  a  correspondinlf  effeoi  is  produced  by  cor- 
r^otimrihe  mutual  p^pMon  of  the  lenses. 

(c)  IJhis  was  found  D:f  adofiitting  parallel  splar 
ravB  to  the  back  of  the  objective  placed  horizon- 
tally, receiving  the  emergent  cone  of  light  upon  a 
veracal  screen,  measuring  the  height  and  base  of 
the  cone  and  calculating  its  angle. 

(d)  This  is  a  matter  of  faith  rather  than  sight. 
The  fiffures  in  the  column  are  the  readings  for. 
each  objective  on  a  glass  aemidrcular  disc  known 
as  the  Apertometer  of  Prof.  Abbe.  The  apparatus 
hasbeendescribedinthe^'E.  M.*' ;  andiaso,  with , 
copious  discussion  of  the  **  Aperture  Qu^tion,"  in 
recent  volumes  of  the  B.  M.  S.  JournaL  I  may 
mention  here  an. -experiment  whichr-is  fomewhat 
perplexing,  SiiMOsa  ao  ofl  ^■^p^srs^e|^  o.g.  is 
tested  by  the  sn>arittni,  and  U  tho  ffr4t  instance 
focussed  cttifj  a^a  the  ^eiuli^Gf  tak^n ;'  fiien  let  a 
drop  of  pure  water  be  intBnio$ed»;  (be  read- 
ings instaiitly  Increise  oohsiderabiy, .  and  the 
field  becomes,  br|^ter.  S^f  let .  tlie  water 
be  oompletely  removed,  and  oil  q|  cedar  substi- 
tuted; the  readings  generally  increase  ^  again,  to 
some  extent,  but  not  much ;  and  oil-famersion 
o.g.  are  to  be  met  with,  and  good  ones  ibo,  which 
show  no  increase  of  aperture  whatever,  by  this 
apparatus,  with t>tr as  compared'tflCh  water.  Of 
course  this  digression  is  not  meant  to  imply  that 
oil  lenses  can  be  used  either  dry  or  with  water. 

(tf)  It  is  convenient  to  register  tl^  amount  d 
GoUar-adjustoxent  with  whi<^an  objective  U  found 
to  perform  moat  successfully  over  ji  given,  thicko 
ness  of  cover-glass.  At  the  same  time,  unless  this 
thickness  be  previously  marked  upon  a  slide,  it  is 


OBJKOTIVfife, 


Focal  length  in  inches. 


Nomi- 
nal. 


Actual 
(no  adj.) 


3in. 


2-25 
•669 
•261 
•121 


Leas  for  10 

div.  adj 

(*) 


•008 
•009 


Aperture. 


In  air. 


Numeri- 
cal. 


12« 

32^ 

76« 

146« 


•11 
•27 
•61 
•96 


For  *005  eov^r^glMto* 


Best  adj. 
(0 


7-5 
6 


Work* 

iagidifl 
taaoe. 


201 

,0-07 
0  012 


Diam. 
field. 


•36 
•077 
•0:i9 
•015 


I 


Maguif^fitig  pow^r. 


At.  I2in. 

(no^dj.) 

(A). 

453 

lOu- 


Biff erends  Add 


of  d.t- 


0-6 

r% 

38 
70 


for 
10  div. 
adi. 
(A  • 


17 
80 


Eyepieces  (m) 


Focal  length  (n)  .  * 

Varies  length  of  d.  t.  (o) 
Magnifying  power  C#^  .. 


B 


2in. 

-0-9in. 
5 


1-28 
-0-a 
"7-8 


+  01 
124 


*b99 

+  0-2      I 
16-7 


i 


B 

K, 

'429 
+  0-3 
233 

1-25 

-0-8 

8-. 

K, 


•71 
-03 
14- 


Draw- tube  closed. 


O.G. 


Bistanpeto 
top  of  d*  tr 

(9) 


Power  of  o.g^ 

.  alona.   . 

(r) 


Sin. 


13  3in^ 
11^4 
1105 
11-2 


4-11. 
1478 
42  06 
94*4 


Combined  magnifyiBg  power  of  objeotives  and^epleces. 


183  31-3 

^7*6,  i  .113 

193  I  322 

440  I  725 


51-6 

70-3 

195 

251 

629 

716 

1178 

1600 

99-2 
354 
1006 
2218 


K,: 


K 


29-7 
109 
312 
710 


55-4 
201 
572 
1292 


(f )  This  value  was  determined,  (i.)  by  Mr.  Gross's 

well-known  formula /=  —  **-!—.:     where     n    is 

r.  (i  -hw>*  ^.'. 
the  ratio  of  image  to  object,  and  /  the  distance  in 
inches  between  them.  A  convenient  method  of 
cMaininiDg  nis  with  a  mlad  st»g«^  micrometer,  and 
Jaokaon's  eyepieoe  mfiffomeler ;  th*'  aotual*  die- 
tanoes  oi  their'  lespeotivB  dlvlslona  being'  first 
carefully  ascertained.  It  is  important  that 
nothing  betides  the  objective  should  intervene 
between  the  scales,  and  th«>efore  the  '*  field-glass  v 
must  be  temporarily  removed  if  a  Huyghenian 
eyepiece  be  employed.  The  true  focal  length  of 
Mon  objective  was  also  tested  (ii.)  by  using  it  as  an 
eyepiece  upon  a  telescope  of  known  (I47^7in.) 
focal  length,  and  calculatinfr  the  magnifying 
power,  after  adjustment  to  stellar  focuv,  with  the 
aid  of  a  double-Image  dynameter.  For  all  but 
extreme  oases,  such  as  ]-20in.  and  a4in.  objective, 
with  which  the  difficulty  of  measurement  is  con- 
siderable, the  agreement  was  all  that  could  be 
de  ired. 

{b)  The  above  values  were  taken  wit^  the  lenses 
of  the  objective  "open**— i.e.,  at  "uncovered." 
A  movement  of  the  adjusting  collar,  to  correct  the 


not  easy  ta  asc6rtain  it  precisely.  Directions  have 
been  given  |o  measure  the  apparent  thickness  by 
the  "  fine  movement,"  first  focussing  the  object, 
and  afterwards  dust  upon  the  cover-glass,  so  as  to 
determine  the  real  thickness  by  calculation.  But 
the  result  so  obtained  wiU  depend  upon  tiie  index 
of  refraction  assumed  for  the  glass ;  and  this  as- 
sumption may  be  largely  erroneous. 

(/)  This  is  readily  meaiured  by  the  fine  move- 
ment, aided,  for  low- power  e.g.,  by  a  scale  and 
vernier  on  the  piinoipu  limb  and  racked  slide  of 
the  microscope— if  that  convenience  should  exist. 

(ff)  The  actual  diameter  of  field  shown  atone 
view,  by  the  lowest  eyepiece ;  the  objeftive  being 
uncorrected;  i.e.,  having  its  adjustment-coUac  at 
zero. 

(A)  The  most  intelligible  way  ol  considering 
magnifying  power  is  to  separate  it  into  its  compo- 
nent parts^--Bo  much  duA  to  the  objeeiivai^  and  so 
much  to  the  eyepiece.  The  Utter  will  ervidenily 
magnify  an  image  the  same  number  of  times 
wherever  it  happens  to  meet  with  it,  in  focus; 
whcffeas  the  size  of  the  imasa  formed  by  tba  ob- 
jective will  depend  upon  tne  distance  from  the 
object  at  which  the  image  is  formed  and  viewed. 


Throt^ihoBt  the  preeent  examiBjUfe«»  the  itifi. 
micrometer  and  the  qr^ece-nicroioetei  w«n  W 
precisely  12in.  apart,  giving  a  unifom  coaimiioB 
lor  all  the  objectives.  Those  poiassnog  sdjsit* 
ment  divisions  wes^e  used  wiith  the  ooUir  at  ttio; 
and  a  ruled  glass  Rtiw^e-miaroineter,  which  badbtta 
detached  from  its  sUde,  was  inverted  and  focused 
as  an  << uncovered"  object.  The  fieures  in  this 
column  denote  thd  number  of  times  the  object  wu 
thus  magnified  by  each  o.g. 

{k)  An  increase  in  the  len^  of  dr«w-tube  Issdi 
to  a  corresponding  increase  in  magnifying  power. 
The  additional  number  of  times  per  inch  of  tabs, 
here  specified,  may  be  considered  constant  for  mdi 
distances  from  the  object  as  are  practicable— m, 
about  llin.  to  I5in.,  with  the  instrument  empkyyed. 

{1}  As  remarked  under  note  (^),  the  msg- 
nifyiof  power  of  an  objective  is  also  iteesied 
by  adaing  to  the  divisions  of  its  adjustmentooUsr, 
and  this  column  shows  the  additional  number  of 
times  due  to  the  first  10  divisions  ef  adjustment. 

(m]  The  eyepieces,  A  to  E,  are  Huyghenian;  K, 
and  Kf  are  of  the  Kellner  form,  givmg  plsn^  ot 
light  and  a  large  field. 

(ra)  Their  f  o<Hd  length  Wte  obtained  by  eombiimig 
them  suc(!essively  with  a  hom.  int^t  objectire 
of  nearly  l-14in.  measured  ^focal  length ;  and  in 
eadi  case  the  draw-tube  was  so  adjusted  thstths  ' 
eye-lens  of  the  evepiece  should  receive  the  imue 
traasmittea  by  tne  o.g.  at  the  tame  distance  of  12tt. 
from  the  stage  micron^eter.  The  stand  carryingtke 
tube  !n  a  honrontal  poiitfon,  the  Image  fiom  (he 
eyepiece  was  projected  h^fOtfi  camera-^IucMa  <m  s 
mte  placed  hotlsont&lly  lOin.  below  the  axis  of  tits 
miorosoope,  and  the  position  of  the  rule  Was  tested 
with  a  thin  phimb-ixne  for  each  eyepiece.  TUs 
gav^the  total  magnifying  power  in  the  usual  way, 
and  the  power  due  to  the  objective  alone  at  the 
prescribed  distantie  hating  been  previously  deter- 
mined, a  process  of  shnple  division  gave  the  msr- 
nixing  power  due  to  t^ie  eyepiece  alone,  when  ue 
combined  image  was  projected  at  lOfn.  LMtiy, 
dividing  this  number  10  by  the  poweir  thus  found 
fbr  each  eyepiece,  the  quotient  was  the  focal  lengtb 
of  each.  And  the  value  thus  obtained  agr^ 
t6liie  first  pUce  of  decim^s,  with  that  derhed 
from  the  telescope,  applying  the  eyepieces  tofiie 
latter  as  described  in  note  {a), 

(0)  The  measurements  of  tube-length'ht^ebeen 
taken  uniformly  to  the  top  of  the  dnw-tabr. 
But  that  point  did  not  coincide  with  the  fociuoi 
the  eyelens  of  thfe  eyepiece )  generally  this  focn* 
was  below  the  tube-top,  thus  virtually  shortening 
its  length;  though  in  the  ''deeper*'  eyepiece, 
HAM  focus  is  outside  the  di^w-tubo;  Consequently, 
a  correction  becomes  necessary  in  determining,  by 
calculation  and  without  experime^it  in  every  esse, 
the  total  power  employed. 

(jA  See  note  (ft)  above. 

'{a)  When  the  draw- tube  i$  closed,  and  an  object 
in  focun  on  the  stage,  these  are  the  least  dintanoes, 
for  the  eeveral  o.g.,  at  which  an  image  can  be 
formed  at  the  top  of  the  draw-tube.  Collar  ad- 
justment, zero. 

(r)  This  shows  tbe  corresponding  mtfaStpBg 
poil-er,  due  to  these  altered  dtetances,  sh'gntl/ dif- 
ferent for  edch  objective,  as  compared  with  thoie 
given  in  column  {h)  'for  the  uniform  distanee  of 

lain.  ' 

And  ftnaily,  the  i»Ue  of  combined  tAtLoSvpi 
power  shows  at  a  glance  the  total  ampiipcatioa 
derived  from  each  objective  (without  adlastment) 
when  associated  with  st)y  ejrepiece  (thearaw-tube 
being  dosed. )  When  tjie  draw -tube  is  not  cUnsd, 
and  when  divisions  have  been  taken  on  the  objsc* 
tive-collar,  corrections  are  necessary,  for  a- 
ample,  the  power' of  a  4-lOln.  o.g.  alone,  «t  >t» 
nearest  distance  of  ll*2in.,  with  dosed  drav-tab^ 
is  26'95  times ;  the  increaM  for  liu.  of  drav*tobe 
is  2^6  times,  and  for  10  divisions  of  adjoiteflat 
0*75  times.  It  was  used  at  a  distance  ot  II'TiDm 
with  8  divisions  of  adjustment,  and  with  tbe  B 
eyepiece,  required  the  power.  The  nett  incresse 
of  draw-tube  is  O'Sin.,  eqvivalent  to  083 tunes; 
and  the  increase  due  to  8  ditisions  of  collar  itOJ 
times;  adding  these  to  the  20*95,  we  have  28 3S 
for  the  o.g  alone,  and  multiplying  that  by  7*8  (^ 
power  of  the  eyepiece),  the  oomhioMpowerproTsd 
to  be  221,  and  it  was  exactly  verified  by  projec- 
tion. Antares. 

P.B.-Oan  you  persuade  "  I'.B.H.a'"  to  ere 
us  a  paper  explaining  how  the  conditions  cS  a 
slide  can  best  be  disfinguished-^ias.,  whethtrtbe 
object  is  on  the  slide  or  on  the  cover:  whsfber  it 
is  mounted  •*  dry  »•  or  in  balsam,  or  other  medium; 
and  what  would  probably  be  the  best  method  of 
illumination  in  each  caseF 


[20075.1^-^  called  from  istsapp^itfanoe:  ^^*^. 
ing  that  all  the  internal  parts  ahcd^ aods/y  A 
are  pivots  which  support  the  whole  of  the  inttw 
psffts,  and  that  the  crosa  in  the  centre  is  alse  arse 
on  the  axle  after  the  manner  of  »  pair  of  MlM^ 
a  QoUapee  appears  inevitable;  whereas  ^^** 
continues  ae  firmly  in  the  eentrs  as  in  IheoHiDaigr 
wheeH  with  fixed  spokesi  And  the  elaatio  tin  P^^ 


KAt  26,  1S8¥. 


mmjtmcwsmiisiii  AsmwcfstLD  6w  sosfrar?  tx^.  896. 
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nft  and  iUtttei  on  flie  gnyobd  wHli  Ai6  i«nie 
fMdoiiiuifttieXcMid  weire  mei^r  placed  <m  the 
top  ol  the  ekntit  Cke :  and  (as  I  Bhall  show)  girea 
Ufa  bast  e^oal  to  tlie  ileepers  -whidtt  (on  a  rail- 
vay)  fapmtjDra{k)itS(»iatelt  a  lo^tomotire  engiiie. 
SceTJg.  I.    Thia  wheel  knighi  alio  1m  named  the 


leg  wheel,  or  the  waQung  whael;  from  0$  appoaf - 


By  pnhllflhiDg  this  inTsntion,  X  axn  showing  ie 
oar  readera  my  ^'  traimp  card'* ;  ior  so  importaa^t  is 
tmsans  of  Teaacingtha  hone^pawet xt qnif ed  ^ 
tnctfon  on  a  common  rosi4  w  the  samA  low 
smoont  (for  the  same  load)  a^  Is  reqiured  oo  a  lail* 
WSJ,  that  its  eeneral  aaoption  wooVl  amonnt  to 
i  raToIation  in  locomotion  on  common  roads; 

I  am  frware  that  others  hava  tried  to  affect  the 
nma  object ;  hut  one  mistake  has  heen,  to  make 
tlis  mtetnal  part  of  a  wheel  elastic ;,  wherehy  the 
Ioa4  only  deaeends  nearer  to  the  ground,  instead  of 
tba  tire  heeomn^  nnilormly  flat  naxtithe  ground,  as 
ii  the  case  in  this  invention.  In  othsc  designs,  the 
tvo  wheels  on  each  side  have  not  been  independent 
of  each  other,  whereby  guiding  has  been  pia* 
Tsated. 

In  order  to  show  that  my  object  has  been  attained, 
I  win  explain  wliy  it  is,  that  so  oreat  a  nroportion- 
sts  tracoTe  power  is  required  on  iLe  commoa 
road. 

The  common  wheel  acts  somewhat '  after  the 
manoer  of  a  cheese- cutter,  and  grinds  to  powder 
annual^  millions  of  tons  of  road  metal,  and  also 
faUs  into,  and  has  to  be  draffged  out  of,  arery  rutj 
little  and  bi^ :  this  ampuats  to  a  lot  of  uphill  work^ 
tad  accoonn  for  jthe  extra  power  required*  By 
the  adoption  of  my  inrention,  tl^ese  evils  are 
SToided ;  aa  there  is  always  a  base  or  foundation 
nffident  to  make  the  tracllye  power  no  more  than 
that  of  a  railwi^  on  toe  same  gradients— mind,  I 
tsy*  on  the  same  gradients ;  which  we  know  ara 
more  fayourable  on  a  railway. 

To  compare :  Let  us  suppose  a  cart  has  5ft. 
whsela,  And.  the  tire  to  flatten  ith  or  about  2ft. ; 
width,  say,  4in^ ;  total  surface  bearing  1ft.  4io, ; 
and,  say,  total  weight,  l^tons*  Now,  a  Jooqniotiya 
engme  will  weigh  about  21  times  this,  whic^, 
X  Ift.  4in.  =  32fll.  super,  for  sleepers,  whicb, 
divided  by,  ai^y,  5  aleepera^  giyes  each  Sft.  Tio. 
looff  by  mn,  w^de,  which  is  not  far  from  the  truths 

The  tirea  should  be  one  piece  of  spring  steel, 
tempered  cloc^-spiiug,  of  wiaih  and  toictaiess  aa 
ogineenng  data  may  dictate,  Tbe  ends  of  the 
tire  may  be  riveted  to  tha  beaxing,.same  as  the 
other  three,  but  the  ends  must  be  Ahut  into  tha 
dovetail,  cast  aia  part  of  one  of  the  four  beariztgs. 


>-/  c  ,  if 


which  is  el«ovp  fit,  bottom  of  ,P|ff*  2.  The  other 
puts  of  tha  tire  should  be  imlUam  cast  irpn. , 

Other,  adyantagea  resulting  are»  that  tjarxiage* 
^riogs  ara  needle»s,  the  tires  oaina  the mselvea  tna 
■pongs ;  and  all  noise^  jolting^  aod  vibrations,  are 
wne  away  vvU|i,  eo  that  the. motion  wiH  be  as  easy 
•■  can  well  be  imagined. 

About  nine  years  ago  I  had  a  model  piir  of  these 
wMs  made,  21in.  diam.,  which  were  put  by, 
waitmg  for  %ahange  in  thos0  blessed  Patent  Iaws 
enatmg  ia  this  heayealy-E^ov'erned  oouotry  ;  but 
now  I  afaaU  expect  to  have  johied  the  great 
nunority  before  tuis  deatrable  change  takes  ^ilace. 

'to  oenchfdd,  I  will  (from  an  inventor's  point  of 
;^)  speculate  on  the  reaulta  of  the  delay.  Mil- 
hOM  hid  cut  in  tmmways.  millions'  of  tons  of  trukd 
lutsl  powdered,  to  be  replaced  tyy  new,  to  **  rattle 
oobcMB  over  the  stones,*'  thousands  of  men  and 
hcnai  fdrtbM  wkxl^  milUoni  of  honea  for  general 


tnAOf  whare  leii  than  hidf  ao  many  would  iuillee. 
I  oould  go  OB  thus  yet  further,  but  must  leave  the 
rest  for  the  imagination  of  the  reader,  including 
the  cost,  only  remarking,  in  conclusion,  that,  by 
the  adoption'  of  this  invention,  the  U2ii(>rtanate 


ITppM  Ten  may  save  the  new  eaniage-tax. 
Barry-road,  S«E.  J.  K.  : 


Htudey. 


S01CS8TI0    SKOKB-COKSXTSCIHa 
8T0V«. 

[2O076.]-'Tecb  fire  is  oontaiied behind  ani9  above 
bars  Ch.    Aboy»  is  chamber  divided  into  two  parts 


i. 


11 

• 

c 


> 


> 


H  andS:,  by  visrtioal  parti^dn  B.  A  ddor  (A) 
adtniifl  coal,  wtdch'is  heated  In  H,  and  whose  more 
YOlatilQ  constituents  have  to  pass  tiirough  or  over 
incandescent  coal,  and  are  btxnit  before  reaching  the 
chamber  K,  and  paashig  out  by  tha  diimney  C. 
By  raking  along  ihe  opening  (D)  with  a  poker, 
burning  coal  in  (mamber  U  may  be  moved  along  to 
make  room  for  fresh  fuel. 

Doors  are  hinged  to  B^  E,  E,  E,  wluchfold  acrosa 
the  front  bars,  to  give  an  increased  draught  when 
necessary.  An  ashpan  (F)  is  placed  below.  Unim- 
pcrtatttaetailffand  ornamental  ironwork  not  shown, 
nda  stove  combines  the  advantaga  of  an  ope»  fire 
and  consumption  of  smoke  without'  great  eompli^ 
cation  of  parts.    It  may  be  made  any  size. 

W.  A.  I«ee. 


NBW  SLEOTBO-KAONBTIO  OIiOOS. 

[20077.]— Ax027o  the  various  methods  which 
have  been  adopted  in  the  application  of  electro- 
magnetism  as  a  motor  for  clocks,  I  believe  that 
Itttle  or  nothing  has  been  accomplished  in  appljring 
it  to  the  upper  part  of  the  pendulum ;  andcertunly 
no  method  aa  mown  by  this  inventioxi,  where  as 
will  be  seen  (in  Figs.  1  ^nd  2)  tha  pivot  of  the 


r  I   C.  /  . 


pendulum  is  also  the   armatute  of  the  electro- 


I  nave  only  figured  enough  to'  show  one  method 
of  applying  the  principle  here  introduced :  leaving 
out  the  train  and  its  attachment  to  the  new 
apparatus,  merely  ob6erying  that  the  pendiilum  is 
connected  with  tne  eaoapement  rod  in  the  usual 
way;  and  whereas  in  this  case  (Instead  of  the  train 
moving  the  pendiilum)  the  pendulum  moves  the 
train,  it  is  necessary  to  reverse  the  escapement 
action ;  and  further  that  that  part  of  the  train  only 
is  reqdEred,  from  the  escapement  to  the  hour  and 
minute  wheels  indusive. 

Insomueh  jm  this  method  utilises  the  greatest 


force  the  magnet  is  capable  of  exerting  on  the 
armature,  it  is  perfect ;  and  I  doubt  not  that  it  will 
be  found  that  a  very  weak  tuztent  will  suffice, 
such  as  a  small  earth  battery,  or  the  gas  and 
water  pi^  and  earth,  frc.  dx. 

In  Y\g.  1,  A  A  is  a  piece  of  ivory  screwed  ^o  one 
leff  of  magnet  having  a  gotUc  atuh,  at  the  top  of 
wbich  are  dovetailed  two  pieces  of  brass,  having 
bfttding  screws  for  the  wites.  The  pendulum  rods 
are  fixed  at  the  ends  of  a  triansular  prism  of  iron, 
seen  resting  at  the  bottom  of  tiae  arcn ;  which  roda 
embrace  loosd;^  (W«  leg  of  the  e  magnet  M.  Above 
the  ivory  arch  is  a  brass  bridge,  B,  actuated  by  rods 
of  pendulum,  which  by  reason  of  OMce  between 
the  pins  (shown)  allow  this  bridge  to  make  con« 
neotion  of  corcuit  during  the  return  of  the 
pendulum  to  its  perpendicular  position  onhj^  at 
which  time  current  ceases ;  and  auows  freedom  to 
complete  its  arc,  and  return  by  a  ntttfiy  complete 
arc  before  the  current  i4  on  again.  Fig'.  2  gives  an 
idea  of  the  position  of  the  iron  prism  at  the  end  of 
the  are,  where  the  surfaces  are  seen  apart.  Fig.  3 
shows  my  substitute  for  the  gridiron  pendulum, 
namely,  a  lod'of  firon  and  of  brass,  c  r,  wiiich,  ex- 
panding at  different  ratios,  allows  the  bob  when 
properfy  adjusted  on  the  screw  to  remain  unaffected 
ny temperature:  the  nuts  make  the  ordinaxy  ad- 
justment for  length.  I  should  have  aaid  that  the 
pifani  armature  n  on  both  legs  of  A  ^  magnet.  The 
wires  for  battery  connection  and  also  to  the  binding 
screws  are  sOso shown.    D  is  tbe  pendulum  bob. 

Bany-road,  S.B.  J.  3^.  Htcaley. 

XiBciLAiroas  batts&t  ooiraBcxiaNs. 

r20078.}>-^A8  T  bave  more  than  once  s^en  com- 
plainti  against  the  leiMl  caps  bn  the  above  batteries, 
and  have  had  mtieh  trouble  myself  tha^'way,  I 
thought  peihapa  thefoflowing  may  b<  some  use  to 
amaAaura  who  eenatr act  their  ovm,  aa  it  makes  a 
most  efficient  connection  vrithout  the  trouble  of 
mating  send  using  lead.  A  and  B,  two  pieces  of 
boards  idrewed  together  at  O.    B  fonuB  a  stand  of 


0  N^. 


sufficient  length  to  carry  the  number  of  cells  re* 
quired.  A,  upright  piece  forming  back,  same 
length  as  B,  whick  may  rest  as  a  bracket  against 
a  wall,  also  to  carry  carbon  and  zinc  terminals.  D» 
pieoe  of  brass  apring  about  H^.  wide,  1-16  thick. 
Dent  at  right  angles  and  damped  to  A  by  a  itroop 
binding-acrew. 
At  the  other  end  of  tiie  sprins  is  soldered  a  small 

Siece  of  platinum  wire  E,  about -^in.  long  and  1*16 
iameter,  so. as  to  press  down  on  the  carbon  block. 
Let  the  spring  be  covered  with  sealing- wax  varnish 
to  prevent  corrosion.  The  above  dravrinj;  shows 
one  eel),  but  when  more  are  used,  the  wire  from 
zinc  rod  goes  to  binding- screw  of  carbon-spring. 

.  '     w.  J. 


A  CHEAP  VOftM  OF  BT7NSEN 
BATtEEY. 

[20070.}— To  make  ifais^  obtain  two  dozen  salt 
jara  ftw  the  outer  containing  vessels ;  these  ean  be 
obtained  from  any  marina  atora  for  aboat  Is.  6d. 


F-  i  C  ,  /. 


rr  c 'S 


^^ 


They  hold  a  quart,  and  are  about  5in.  by  oi^in. 
extornal. 

The  porous  cells  should  be  5  by  2,  two  dozen 
of  these  will  cost  Os.    The  carbon  blocks  to  go  in 
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ffiroiisHiaoKSQLiao  ouBV^sui^aifweBaKmiifiK.ii^^ 


Bl^fig^lf^ft,'. 


PQiit 
uuar< 


thansuiiAbefiiii.  looB^bfliiuiqptMi  like  vme 
niunbar  of  thtae  wiu  ^otA  fis.  JTow  get  ^Ib.  of 
pefm£BnwMt(le.),  alidiiieltitlBaBeMpeli.  Tteo 
eoek  the  tope  ol  tibeeori>eiieinHlerehoataQ4Bflb 
up,  tben  take  tkezn  oat,  mad  with  the  hlo«»pipe 
ddve  the  wok  book  ^  from  thB>  tep»    Then  de- 

9tit  on  thetope  oooal  of  eoppevi  pvt  oaolovrty  to 

Aore  haidnesB. 

When  tk^  koTe  oU  been  ooppeiedt  bepd  tiro 
dozaa  itripe  oif  stoat  copper  theeuog  iwu  wide  into 
ehape,  aaa  ezootly  twice  theeizeakowniaFig^  1. 
Then  solder 'One  en  the  coppered  topof  eMiooAoii, 
as  shown  in  Pig.  2.  Then  brvsk  orer  the  coppered 
tops  a  coat  of  seaUng«wax  yamlMi,  except  in 
between  the  jaws  of  the  clamp,  which,  of  eonrse^ 
mnst  be  clean^  so  as  to  make  good  eoonectioii. 
Now  yon  have  yonr  aegative  elements  eomplete, 
place  them  in  the  porous  oells,  and  these  in  the 
■altjen. 

When  a  number  of  oeUs  axe  used,  the  earboa 
oonnection  described  aboye  gives  mook  greates 
satisfaction  than  the  usual  clamp,  keeauee  the 
copper  surface  in  contact  with  the  ca«bou  is  so 
much  greater,  and  also  because  the  paraffin  was 
prerezits  the  acid  creeping  up  and  desfareyiog  the 
connection  by  forming  a  non-oonduofcing  salt  of 
ooppsB* 

For  the  positiye  element,  if  not  very  particiilar 
about  first  cost,  use  a  rolled  zinc  cvUnder  2i!n.  in 
diameter  by  Sin.  high,  with  Gin.  of  16  copper-wire 
soldered  on  to  it,  bearing  at  the  end  a  little  sHp  of 
oopper  sheet  for  connecting  it  with  the  carbon  of 
next  cell. 

If  the  battery  is  mot  gomg  to  be  used  Tsxy  often, 
three  zinc  platee,  each  lin.  by  6in..  at  equal  dis- 
tances rouna  the  porous  call,  the  tnree  connected 
by  a  wire  with  the  connecting-slip,  may  be  used: 
they  will  giye  nearly  as  much  power,  but  will 
require  renewing  very  much  oftener. 

The  zincs  should  be  amalgamated  once  every 
three  times  ihBy  are  used.  The  price  of  zinc 
platee  cut  to  size  is  from  4d.  to  6d.  per  pound. 

The  charge  for  this  battery  is  mtric  add,  satu^ 
rated  with  bichromate  of  potash,  for  the  porous 
cell,  and  dilute  sulphuric  acid  for  the  outer  cell.  I 
use  it,  as  a  rule,  directly  after  mixing,  and  find 
that  I  get  the  same  power  with  very  much  less 
acid. 

If  the  plates  are  used,  the  battery  will  not  cost 
more  than  XI  ds.  or  £2,  using  cylinders,  and  it 
will  give  a  good  little  arc  b'ght  of  about  200  candle- 
power  for  inours,  at  a  cost  of  3d.  an  hour  if  the 
acid  is  bought  by  the  carboy,  or  7d.  an  hour  if 
bought  in  Winchester  quarts. 

If  all  is  not  quite  plain,  or  if  instructions  are 
wished  for  coppering  or  makbg  sealisK-wax 
varnish,  let  me  know,  and  I  will  send.  Fig.  1, 
copper  clamp  (half  exact  size) ;  Fig.  2,  top  of 
carbon,  with  copper  clamp ;  Fig.  3,  cell  coonplete ; 
a,  carbon ;  6,  porous  cell ;  c,  zinc ;  (f,  Mlt-jar. 

H.  T-  S. 


BBFBiaS&ATIOV  —  DTNAM08  — 
OA&BON  BBSI8TAV0SS. 

[20080.]— Ik  letter  20055,  J.  £t.  Huxlev  describes 
an  apparatus  for  refrigeration,  which,  though 
simple,  would,  I  fear,  be  ineffective.  In 
the  first  place,  the  reason  why  snow  lies  perpetually 
on  the  tops  of  mountains  has  Uttle  to  do  with 
pressure,  but  is  eauisd  by  the  iaot  ihat  dry  air 
oannot  absorb  heat;  thue  the  xays  of  the  sun  do 
not  heat  the  air,  whilst  when  they  fall  upon  the 
enow  the  heat  is  reflected  and  scarcely  any  is 
absorbed.  But  ttiere  is  plenty  of  heat  unce  water 
may  be  boiled  in  a  blackened  test  tube  (the 
bhMkening  causes  it  to  absorb  heat)  without  the 
aid  of  lenses,  but  by  the  direct  rays  of  the  sun.  In 
J.  Huxley's  apparatus  I  can  find  only  one  possible 
•ouroe  of  cold.  When  the  puoip  is  worked,  the 
air  inside  is  caused  to  expand^  it  is  true,  but  since 
it  do4a  no  work  in  ^panding^  no  heat  will  be  lost, 
and  tiius  no  cold  produced.  Now  for  the  possiUe 
source  of  cold.  Suppose  we  have  damp  meat,  &c., 
or  even  a  vessel  of  water^  the  remeval  of  pressure 
will  promote  evaporation,  and  thus  produce  cold; 
but  in  this  case  tke  moisture  must  be  removed*  or 
only  at  first  wiU  the  effect  be  produced. 

**  £.*'  eontributes  valuable  information  on  dy- 
namos, though  if  he  WiU  excuse  criticism,  I  think 
he  would  have  added  to  its  value  if  he  explained 
more  fully  the  reasons  why  certain  proportions 
between  the  resistance  of  magnets,  coils,  &c.,  are 
best. 

I  recently  saw  a  query  in  this  paper  about 
carbon  for  resistances,  which,  as  it  has  not  been 
answered  ebawhere,  I  wiU  attempt  to  answer. 
Fkxt,  I  do  not  think  carbon  resranees  good  for 
any  erven  fairly  aecnvate  wock.  If;  however,  they 
are  to  be  iBed,I  woald  say  that  tiio  groat  difficult 
is  obtatm'ng  satisfactory  contact  betwosn  carbon 
and  leaffing  wires.  Peikaps  tfaa  best  Way  is  to 
make  (or  ^>  rods  of  eazbon  of  the  required  sizet, 
and  deposit  oopper  on  the  ends  bf  a  battery,  ihea 
waelfr  very  thooroughly,  dry,  and  solder  on  the 
wires.  On  no  aeoodnt  be  tempted  tb  nee  rods  of  a 
miztnro  of  ea^oit  and  iidphttr,  for  though  a  Ugh 
rosistaiNa  is  ouify  oblaitted,  they  are  eslramSy 
aensitive  to  temperature.    I  wotm  abo^sBggM  to 


aat  ono  wko  widws  and  kas  the  time*  to  trv 
whotker  tho  fosistAnoetpf  aink  vods  is  not  alterecl. 
evea'br  Xh%pa98dff«  o/«  eurrmt^  eavfnHB  1  DanleU 
Celi.  I  beliove  iracently  I  detected  an  alteration, 
buthavetoothadttmotopttrsueltw  In  next  week's 
number  (if  ^ssible)  I  vml  describe  a  method  of 
making  a  reliable  set  of  resistance  coils,  at  a  very 
cheap  rate.  Z<I(.  B*  A. 

VOTES  ON   I>YNAU0-2iA.0HIKES.-III. 

[2008X.]— 24.  Tbo  armature,  broshea^  f^M' 
magnets,  and  lamps  in  the  ordiaocy  dynamo 
form  one  eontinnous  circuit.  When  the  £.  M.  F. 
of  machine  is  spedcen  of,  the  total  B.K.F« 
is  BMaat,  and  not  merely  the  difference  of 
noteatials  between  tenaiaale  of  machine.  To 
find  the  total  K.M.F.,  add  to  the  difference 
of  potentisJe  between  terminals  the  product  of 
C  >c  r  where  O  =»  cnrreat  and  r  =«  leabt- 
ance  of  armature  and  field-magnets.  If  <^  ss 
difference  of  potentials  between  teorminalB  the 
B.  M.  F.  of  machine  =  </  -h  (C  X  r). 

25.  The  relations  between  the  retistanoe, 
E.Bf.F.,  and  current  at  different  speeds  can  bo 
graphically  represented  by  diagrams.  Take,  first, 
the  simpler  case  of  a  magneto<»machine,  and,  in 
drawing  a  diagram  representing  these  relations  for 
a  fixed  speed,  let  distances  on  the  horizontal  line 
AB.  (Fig.  1)  represent  current  in  amperes  to  any 
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convenient  scale,  and  on  the  line  A  C  represent  to 
the  same  scale  the  E.  M.  F.  in  volts.  Since,  in  the 
magneto,  the  F.M.F.  Is  const«nt  for  a  oonstaAt 
speed,  if  a  horizontal  line  be  drawn  from  C  to  D, 
distances  ^/,  ^  h  will  represent  the  £L  M.  F.  lor 
any  current  nod  any  resistance.  Join  A/  by  a 
line;  the  total  resistance  in  circuit  to  get  a  Current 
equal  to  Atf  »/«/ Afl  »  tan/Afl.  In  the  same 
way  the  tans  of  h  A.g  and  BAB  give  the  resistance 
in  the  circuit  for  currents  equal  to  A^  and  AB 
respectively. 

2iS.  If  the  speed  of  the  magneto  be  increased  we 
know  that  E,M.F.  is  increased  in  the  same  propor- 
tion;  hence  a  new  diagram  can  be  drawn  for  the 
increased  speed  without  troubling  to  find  out  by 
experiment  with  the  machine.  The  ordinates 
A  G,  ef,  &a.,  have  to  be  lengthened  or  shortened 
in  proportion,  as  speed  is  increased  or  diminished. 

27.  In  Fig.  2  let  internal  resistance  of  the 
magneto  -  machine    be    represented    by   tan   of 


DAB,  and  total  resistance  in  circuit  by  tan  F  A  B. 
Vary  the  resistance  in  circuit,  so  that  current  is 
diminished  from  AB  to  AG.  The  internal  re- 
sistance, of  course,  remains  unchanged.  In  the 
first  case,  when  current  A  B  is  fiowing,  £.  M.  F. 
spent  usefully  in  overcoming  the  lesJstniiceo^rtslde 
terminals  is,  to  B.  M.  F.  wasted  in  keatlag  the 
machine,  as  F  D  is  to  B  B.  In  the  second  case, 
with  smaller  current  equal  to  A  Q,  the  proportion 
of  work  to  waste  is  E  H  to  H  G.  Thus,  as  the 
total  resistance  is  increased  and  the  current 
diminished,  tiie  percentage  of  waste  is  lessened. 

28.  In  a  dynamo- machine,  where  the  field 
magnets  are  in  chfcuit  with  the  lamps,  the  B.  U .  F. 
line  wHI  rise  in  a  curve,  as  represettted  fa  Fig.  4. 
For  any  oonstont  speed,  let  distances  on  the 
horizontal  line  A  B  reptesenti  on  any  convergent 
scale,  the  current  in  amperes  and  ordinate  ^/,  g  h, 
&o.,  on  the  same  scale  the  E.M.F.,  w^en  corre- 
speudingly  different  eurreats,  as  f  odtcated  by  the 
diftlmoBs  OB  the  line  A  B,  ttte  flowing  through  the 
maokiae.  These  ordinates  must  represent  ttitkl 
£.H»F.«  and  thsir  magnitude  for  diffcnsiA  cur<^ 
rents  most  be  measurad  b^  catef  cd  expivimcAat,  in 
ordttttaltiM  eurvB  zai^be  plottad  oat  keeumtely. 


29.  If  B€  be  tHAsti/ ai  thA  B.«L9.'fifMi  tke  eir- 
rent  eqttak  A'B;  then  tan  0  A  B  will  (rif«tket«ll«l 
reriitanoe  in  drcait  tieeesMflnr-tbit  tUt  relsti»s 
holds  good,  and  the  tome  for  authe  othsr  ddiastei. 
W^seob^tkis  curns  tlve  oharacteriitioa^toatii 
the  dVBomo.  The  "RM.F.  rises  very  la^dlrit 
first,  ihB  strength  of  the  magnetic  field  bttne  sp- 
proximately  proportional  to  the  curreat.  ^eon, 
lowever,  the  eurve  begins  to  flatten,  owing  ts  the 
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partial  wtturktion  of  the  field-magnets.  The  line 
further  on  beeomesnearly  parallel  with  the  horixon- 
tal  line  A  B,  fiie  magnets  being  now  comptetdy 
saturated.  Wheuthfi  state  of  things  is  reached, 
higher  and  hi^er  currents  will  onhr  increase  the 
strength  of  the  field,  inasmuch  as  the  coils  on  the 
field-magnet  act  a^  a  solenoid.  With  large  ouitcitts 
we  approach  tlie  cnmdttion  of  things  in  a  magneto 
machine,  the  E.H.F.  remaining  constant. 

80.  Let  A0F  in  Fig.  4  bo  the  charactsiMc 
onrve  for  a  Oramme  toachinoat  800  revs,  per  mm., 
and  let  internal  resistmce  of  machine  be  equal  to 
the  tan  of  the  angle  BAB.    A   glance  at  tte 


diagram  wiUAow  the  pronortiosi  of  uoefnlwetk 
ill  the  lamp  drooit  to  waatain  heating  the  mashiis, 
and  it  will  be  noticed  that  the  mroportion  deeCBOMs 
mods  sairidly  as  the  flat  portion  of  the  corretf 
reached,  i-o.,  as  total  tesistanoe  is  dimiaitiMdaad 
current  iseieases.  When  the  cnrreat  is  cqusl  to 
A  B,  lor  example^  tbs  work  expooded  in  hsaliiiff 
ttia  maehme  is  nearly  one-half  of  t^  total  wctk 
done  in  the  circait 

31.  To  draw  tho  ohamcteristse  eorvo  ft»  \^ 
mvs.  Bememberiflg  that  wken  tho  ourront  ii  eoo- 
stant  the  BJC.F.  is  proportional  totheepiii^ 
have  timfdy  to  lengthen  the  ordinates  K(l»  «> », 
and  B  F  by  one-half,  mating  then  equal  to  KM, 
0  L,  and  a  P  respectively.  A  oompuison  of  iks 
ordinates  at  the  inocoassd  spoed  will  show  at  cose 
^e  economy  in  Woelung  theaynamo  atklgkopseds, 
the  proportion  of  wo^  to  waste  being  gcealiyin- 
creaoed.  Frooa  the  f  oregotns^  it  will  ae  seealfest 
having  once  plotted  out  uo  anaraoteciatle  emrfe  ot 
the  particular  dynasa»^mackino  lor  one  speed  ws 
have  aU  that  is  necessary  fordetarmisnog  <lst>  wM 
speed  wo  must  run  to  obtain  a  certain  cunent  witk 
a  given  resistance ;  2nd,  What  rosiataaie  weaay 
put-intikouit  to  obtain  a  certaiti  oosxettfe  wjka 
given  speed;  3cd»  What  curfeiit  aaa  bo  obtasasd 
with  Ik  gt  vaa  speed  and  rtfm>*ooo«  It  la  BOceHtty 
to  add  that  a  low  choracleristio  oarpo-sm*  be 
drawn  lor  eaeh  maektne.  *• 

laoir  Koiri«z>xtf  o.-^wo.  v. 

P00S2.]— Havixo  allowed  the  fimr  i*ecei  rf'tbe 
moald  to  remain  ib  the  stove  about  twelve  hotm, 
if  th^re  has  been  sufficient  heat,  each  ^otdd  be 
ready  for  patUntf .  The  ftt«t  thing  to  be  done  is  to 
see  that  the  maTlinr  that  have  been  made  YOoadeadi 
joint  ate  In  good  order :  if  the  mtmld,  before  wmt 
into  the  stove,  is  soft  (\«^lth  ^  J«'**o&i*  ^W^ 
to  get  from  the  crane,  and  whlM  6n  toe  akrpA^ 
thjit  bears  tt  iu  and  out  of  ^e  ttote).  thaj<*ittt 
liable  to  bag,  s«d  rebalroi  to  be  vehiado.  XW05W 
say  the  bett  time  to  mark  «3  V¥^J^y^^ 
mould  kas  beau  %AA.    In  IIm  ittMM'-kotar^sl 


nbrsatiaas. 
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■niaUMwds  of  the  lifting- plafee«  «f  theeop«S 
iKwktaitp^^  to  wluoh  is  alUioh»d  thd  taeU»fbr 
lifdac;  ro|Mi  af«  superior  to   ohauit.    The  two 
top  Mlt«i  are  made  iiiit  to  tbo  eiaiie  fist,  tho 
tettoB  OBM  ipiib  ^'MparotO'rope.    Gom  i)io«ld  be 
ti^  li^Mi  liftiofr  the  co]^e  that  one  8ide4owjnot 
itirl  b^oM  tteottuBV,  tMtievffily;  if  not,  thottarka 
mJttble  to  got  biokaii  off.    Tiio  yom  thoA  it 
ittMfaad to  the  bottom  hf ten  isnow  nxUooaed aod 
tiken  ofL    It  now  hangs  by  the  top  lifters  and  is 
nit«d  on  the  bottom  ones  aod  tnmed  over  on  its 
bi^,  and  Bopportspntunder  thetop  lifters  so  as  to 
gflt  dxessing  the  f  aoe.    The  sand  uiat  formed  the 
bUde  is  now  taken  off  the  faoe  of  the  bottom  pari 
Asy  eraoks  that  are  in  the  top  or  bottom  pMct  of 
msnldarswet  with  water  ana  filled  np  with  red 
losD.  After  tbe^haTe  become  stiff  any  nnoTennees 
ootbs  Buzfaoe  is  pared  off,  and  the  sharp  edge, 
wWe  the  Uade  joms  the  boas,  is  now  rnbbed  off, 
tekmg  oare  that  all  are  alike.    G^eneraUy,  a  gauge 
ii  lapplied  for  the  parpose.    The  face  u  now  wet 
dlorer  with  clean  water.    A  light  coat  of  soft 
lotm  that  has  been  sifted  is  rnbbed  over  the  snr- 
fiee.   A  dressing  -stick  a  little  ronnded  on  one  side 
M  now  nibbed  orer  the  surface,  and  is  kept  work- 
isg  till  the  snrfaoe  becomes  even  and  regular. 
Separate  dressing- sticks  are  required  for  the  boss 
uid  edge  of  blade.    If  there  is  any  heat  in  the 
mosld  when  this  is  being  done,  it  will  soon  be 
resdy  for   the    bladtwai^.      If    the   mould   is 
cold  snd   damp,   a  fire  is  required  to  harden 
Ua  aoifaoo    a    little^    CU^  water    blacking  is 
now  pat   on   with  a  large  bzuah,  doing  au  of 
oofl  piece  at  once  :  experience  will  tdll  when  there 
ii  enough  on.     JL  trowel  and  two  smoothers— 
oas  for  the  boss,  and  one  for  the  ed^e  of  blade- 
are  sll  the  tools  the  moulder  now  requires.    These, 
in  their  turn,  are  drawn,  lightly  OTer  the  black  wash 
tiHit  has  become  stiff,  when  toe  mould  will  have  a 
finiihed  and  glossy  appearance.    Any  blackwa»h 
thstmay  have  fallen  on  the  bearing  is  pared  off, 
uda  light  coat  of  black  wash  put  over  the  bearing, 
u  it  serves  to  jna  and  keep  it  from  cmmbliog 
away;  after  which,  a  light  touch  of  the  brush 
dipped  in  clean  water,  and  this  part  of  the  mould 
k  now  (what  is  termed)  finished.    All  the  other 
puts  go  through  the  same  prooeas.    The  copes  are 
B9W  turned  over  on  their  faoe,  and  put  on  their 
respective  places,  keeping  the  joints  a  little  apart, 
13  Si  to  allow  the  steam  to  escape  while  in  the 
itore,  as  they  are  now  'put  in  to  be  thoroughly 
dried.    When  taken  out  of  the  stove  and  about  to 
beelossd,  each  cope  is  twifted  so  as  clean  out  any 
dmt,  and  then  put  into  itp  place,  taking  care  that 
the  msrks  correspond,  so  that  each  oope  will  be  in 
the  exact  place  where  it  was  buHt.  The  base*  plates 
are  now  uf ted,  and  each  one  put  into  the  place 
where  it  was  builb    The  siakes  that  were  driven 
is  formerly  will  guide  them  into  their  proper  place. 
Where  the  blades  join  each  other  at  the  centre. 
the  joints  require  to  be  made  damp  andranuned 
tight  with  loam,  and  blackwashed  if  not.    Owing 
to  the  great  pressure,  the  metal,  when  caating, 
voold  foree  its    way  through  the  joints;   and, 
bssides,  when  the  joints  are  made  up,  the  casting 
loob  more  finished.    The  core  is  now  put  into  the 
otstee;  it  as  made  large  in  the  eenve,  so  as  to 
(fmlisatiie  thieimesa  of  metal  in  the  boss  and  to 
faoihtate  the  boring  of  it  out.    When  seeuxe  in  its 
post,  80  aa  no  metal  ean  enter  into  the  tube  the 
cose  baa  been.  Irailt  in«  and  whieh  serves  ai  a 
pesMge  for  tbw  air  to  eseape.    The  top  eovering  of 
thsboss  is  then  put  on  and  the  mould  taoloaed. 
Thehlteraof  the  oope  are  mads  fast  with  serewa 
or  damps  to   the  base- plate.     The  oo^sving  of 
the  hoss^  end  the  end  of  the  eore-tnbe*  that  pro- 
jwts  tknmgh  tha  ooier,  ate  also  made  flMt  to 
the  bottom    plato,   and     if    not    made  seemre, 
the  metal     would    force    the    eope    np    from 
its  seat,  the  Betnl  escapes,  and  perioms  lose  the 
ciitaig.    Slaff  «r  cinders  are  pnt  loona  the  open 
jtistiaf  thohnekwoikin  the  bottom  part,  aad  a 
tobstant^at  up  above  the  mould  to  aMow  the 
gtsto  laiwps  that  it  formed  when  easting.    Sand 
u  now  pu*  round  the  mould  to  the  dsptfa  of  12in., 
ttdnmmedhard;  this  ia  repeated  till  thotopof 
tasmoBld  is  zoaohed.  In  some  peopellers  the  pour- 
Dtfvtcs  are  pnt  on  the  top  oi  boss;  the  best 
phais  to  run  them  from  the  outside  of  boss,  one 
Ml  ent  In  the  omtxe  of  each  joint.    Gkate  ptcs  are 
V^wgBxaA  these  holes,  while  the  mould  u  Ming 
ii*nsd,  theae  aod  the  flow-gates  are  rammed  np 
vithsandtothe  same  level  whioh  has  been  spoken 
Ql  A  basin  is  made  on  the  top  o€  ^e  mould  in 
^onaeotion  with  the  four  ponnng-gates^  and  the 
BBoold  is  ready  for  casting. 

To  find  the  wei^t  of  n^tal  that  will  bOreqnired 
^  OHt  a  uopel&r :  Add  together  the  length  of 
^J^wins  3»  i,  d,  6,  and  7,  and  divide  b^  5»  the  num- 
h«  of  aeoions  so  added,  which  will  give  the  mean 
^•^  of  blada  Find  the  mean  thickness  of  each 
"WA  aeptmtel/,  when  the  sum  divided  by  b  (the 
^^  of  seotiotts  added)  wiU  give  the  mean 
f^i^doMsi  of  Made.  Hultiniy  the  mean  breadth  ia 
wee  hv  the  mean  thiekneps  in  inchee,  and  the 


by  the  length  of  boss  ia  inches,  whieh,  when  mul« 
tipHed  by  *268,  wiU^votiie  we^ht in  poonde;  anh- 
tmet  what  wonld  be  the  weight  of  are  in  motaL 
If,.MWtead  of  multiplyia(g  by  >26a  you  diidda  by  i» 
it  will  give  the  weight  in  pounds  veiy  nearly* 

Fowndiry. 

HV02iT7TIO]Br— THBOB7    AJSTJ} 
PBAOTIOE. 

[20083.]— A  OONBTAJTP  reader  of  *"  ours  ^  can  find 
nothing  new  in  the  wiiter'a  diaeovery  in  19898. 
The  example  wttioh  he  dhooses  (14848907)  can  only 
have  two  places  of  figures  in  its  root,  the  first  of 
which  ia  fbund  by  inspeetion»  and  the  unit  of  the 
root  must  be  the  same  aatho  unit  of  the  power ; 
for  the  unit  ol  the  Afth  pewwr  of  any  number  will 
have  the  same  figure  tot  its  unit.  Without  com- 
msntiuff  further  on  the  theoTY,  I  shall  snbjslnthe 
working  of  an  example  taking  his  formula  o^  + 
&»•*  +  lOa'x*  4-  We^r^  +  baa^  -♦-**. 

Find  the  filth  root  of  7717186668368;  here  «,  the 
root  of  the  first  period,  is  3. 

Write  tho  coef&cieats  of  s  in.an  inverted  order, 
namely:— 


mbfliVf^^S^  o'  ^1*^  ui  inches,  which, 
^»afti|iUQdby  -263.  wiU  give  the  weidkt  of 
oasMsdsinjpDimda.  Fma  the  mean  diameter  of  boss^ 
»Nmtibefiipiter»  and  multiply  by  '7854,  then 
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ISng  was  selected.  Further  reference  to  this  Con- 
f eienee  is  quite  Unneeessacy  now,  as  the  fast  has 
abeady  been  elated  in  yons  eolamno  that  invita- 
tiene  were  only  imaed  to  those  pereons  who  were 
well  known  to  be  in  favour  of,  or  intereitod  in, 
thovMnmm  system.  01  course,  under  these  oir- 
onmstaaoes,  n  ooupliqg  whioh  can  only  he  used 
with  vacuum  brakes  was  chosen. 

One  very  great  objection  to  the  Midland  coupling 
is  that  ^e  hoee  oonneotions  between  the  vehielM 
cannot  be  separated  <for  rtmntiog  purposes  or  the 
ohangtogof  engines)  without  the  automatio  vacuum 
brakes  Mng  applied  with  full  force  upon  every 
carriage  in  the  train.  To  avoid  thh  inconvenience 
and  ^lay  (upnn  the  Midland  Baihray)  a  small 
leak  h6le  is  drilled  in  e&eh  piston,  whieh  purposely 
allows  all  the  brake-power  to  leak  away  in  less 
than  two  minutes. 

This  is  a  very  dangerous  arrangement.  Sup- 
pose, for  instaaoe,  that  a  train,  when  ascending  an 
moline,  breaks  loose,  the  automatic  vacuum  brake 
wHl  bring  both  portions*  of  the  train  to  rest,  but  in 
lose  than  two  minutes  the  power  win  hAve  all 
leaked  away,  and  the  brake  blocks  will  cpsse  to 
touch  the  wheels.     'Now,  ttte  question  Is,  What  is 

Now  as  a  =  3  we  have  3»  =  243 

771,71665,58288        (378 
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62871865 
45013957 


782790858368 
782790858368 


Snmnel  Blanco,  Liverpool. 


&A2I.WA7  BBAKBS-UKIVBBSAL 
COUPXINa& 

[20084.]— Iw  my  letter  on  page  196  the  hose-pfpe 
and  coupling  used  for  both  the  Westinghoose 
automata  air  and  vacuum  brakes  was  illustrated; 
the  following  diagram  shows  the  Midland  (Clay- 
ton) coupling,  as  seen  upon  the  end  of  a  vehicle. 


To  couple  the  hose-pipes,  the  porters  are  in- 
structed **to  take  one  in  eaoh  hand  and  lift  them 
sufficiently  Iqgh  to  ho<^  the  bottom  horns  (1) 
together  first,  and  then,  by  lowering  themyplaoe 
the  top  home  (2)  in  the  slots."  The  brake-pipe  is 
2ia,  internal  diameter,  whieh  large  siao  prevents 
the  satisf  aetery  use  of  a  tap  at  tiie  end  of  eaoh 
vehicle;  therefore  a  '* blank  coupling  or  stop- 
ping *'  i3)  is  provided,  upon  which  ttw  hoee-pipe 
at  the  rear  of  the  train  ia  plaoed»  aa  shown  in  the 
diagram.  It  will  be  rememheved  that  upon  the 
2kidof  April,  1881,  a  so-tailed  Ctmfmnc^  wmthM 
at  Boston  Station  to  consider  the  oneatlon  of 
univevsal  couplings,  and  that  this  Midfad  ionp* 


there  to  prevent  the  rear  portion  runnine  back 
down  the  incline  ?  Messrs.  Bramwell  and  Cowper 
were  employed  bv*  the  Midland  Company  to  ooo- 
sider  the  merits  of  the  Sanders  and  Clayton  brakes. 
The  report  is  dated  May  3rd,  1881 .  These  gentlemen 
found  that  the  latter  system  leaks  off  as  above  de- 
scribed, but  they  made  the  very  extraordinary 
suggestion  **  that  the  two  minutes  are  eufflcient  to 
admit  of  the  application  of  scotches  to  the 
wheels.*'  Every  railway  servant  knows  that 
the  idea  of  u«ing  hand  scotches  in  place  of  an  effi- 
cient  continuous  brake  which  will  remain  <^  on " 
until  purposely  released  is  perfectly  absurd.  It 
should  bo  aMOtlDned  that  tho  fast  ihatthis  brake 
leaks  off  in  teo  minntea  ia  the  orighi  of 'the  name, 
"  The  two-minute  bsake,"  by  which  it  is  generally 
kno?m  on  the  railway. 

Clement  E.  Strottoau 
Saze  Coburg- street,  Leiceater. 

I^AXEB    SCATTBBS. 

r200S6.]-lN  reply  to  **Orderic  Vital's"  letter 
(20026)  respecting  lathe  with  front  V's  and  saddle 
hom^  on  the  front  of  the  bed,  X  fear  the  Editor 
woidd  not  allow  the  space  required  for  a  full  Ulus- 
tration  of  the  parts  and  details ;  also,  before  such 
are  sent  I  should  like  to  have  it  in  perfect  working 
order,  which,  ere  this,  I  had  hoped  to  have,  xr 
you  vrin  write  me  personally,  I  will  give  full  par- 
ticulars, &o.,  when  you  would  be  able  to  judge  of 
its  usefulness  or  otherwise. 

1,  Parade,  Canterbury.  Qeo.  A.  Stoiy. 

SXAU.  MU^LISQ  JKACHUra. 

[20086.]— I*r  answer  to  20051,  I  will  show 
"  Gereb  Admi  *'  all  my  kit  any  time  he  likes  to 
write  to  me  at  Fitcaim's  Library,  King's  College- 
road,  N.W.,  to  make  an  appointment.  I  cannot 
now  scQ  htm  without  an  appomtm^nt,  as  I  am  not 
quite  at  liberty  at  all  times  during  the  miinth  of 
May.  w*  K.  F. 

J^QAL  BSFLIES. 
[20087.]— Oaths  or  Coirwrsop  Juanca  (46987). 
— Iliere  is  an  Aot  luader  which  a  Quaker  mays  aa 
wihMsa  or  jnryman,  make  an  affirmation.  But 
those  who  an  not  Quakers  have  no  ri^  to  a£8nn. 
as  joryaen*  and  nnab  either  take  the  oath  or  be 
exoBied  foam,  servioe.  Bvery  witness,  however, 
who  obiosta  to  take  an  oath,  and  who  satisfiea  the 
judge  that  an  oath  would  not  be  binding  on  hia 
oooiaoienoe^  may  make  a  solemn  dedaration.  The 
resoK  ia  that  •<  T.  W.  W.,*'  not  bemg  a  Quaker, 
but  a  OengsegationaUst,  ean  daam  the  right  to 
affirm  if  ho  ia  n  witness^  and  brings  MmseM  within 
this  nrowision;  but  cannot  aei  as  *  juryman  with* 
omt  Minff  the  vsobI  oath. 
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Wages  (46991).— It  is  mere  nonsense  to  say  that 
because  wages  are  not  paid  weekly  they  cannot  be 
recovered.  <*  G.  H."  has  clearly  a  right  to  sue  for 
whatever  he  has  earned ;  and  if  the  amount  of  the 
wages  is  settled,  then  he  can  reooyer  for  the  xrom- 
ber  of  weeks  in  arrear.  Bhonld  no  precise  sum 
have  been  mentioned,  he  will  be  entitled  to  daim 
the  fair  and  usual  rate  of  wages  payable  in  his 
trade. 

*'  Sunlight  *'  has,  I  understand,  removed  from 
Bath.  I  should  be  obliged  if  any  reader  opnld  gbe 
me  his  present  address. 

Pred.  WethevftaJd*  SoUoitQr. 

2,  Qresham-buadings,  OaildhaU,  £.0. 


REPLIES  TO  QUEAIES. 

*»l 

%*  In  their  anstcers^  Correspondent*  are  re- 
epectfuUu  requested  to  mention,  in  eaeh  instancef  the 
title  and  number  qf  the  query  asked. 


drive  33  sewlng-maohiaes  comfortably,  each 
machine  would  be  using  1,000  foot-lb.  of  work 
per  minutv.  A  weigbii  faUing  35ft»  in  nine  hours 
would  fall  *0648ft.  ia  one  jmnute.  The  weight 
must,  therefore,  be  1000/*06i8  x  112  -  tSTfowt. 
Ea«ih  time  the  weight  w«a  wound  up  you  would 
have  to  taise  ovte  Sftohs.  Sdft.  If,  otter  this, 
you   care  to  go   oti,  I  will   give  dimensionB*-^ 

GCATTOK. 

t46236.1-W|itch  Mattdrel  rtJ.a.)—!  notice  a 
question  oy  "  Troiibled  **  on  this  subject  Which, 
has  remained  unanswered  since  the  3rd  of  K&roh. 
He  is  quite  right  in  supposing  that  (diattering  is 
occasioned  by  the  cutter  being  ttouud  to  a  wrotig 
angle.  In  turning  brass  the  angle  ahoul^  he  about, 
SO  ,  or  nearly  a  ri^t  ftngle ;  when  operating  on 
steel,  60^  is  a  more  U8u%l  angle.  Of  cotirae,  the 
mandrel  is  well  up  to  its  DeatiiigB;  if  not, 
ehaJttering  t^ll  occur  With  any  form  of  ctrttet.'  As 
bearing  on  this  and  kindred  subjects,  I  would  direct 
<* Troubled"  and  all  other  watchmakitjg readers 
to  a  most  useful  book  recently  ^n^iliahedj  which  de- 
serves Qvery  word  of  the  ptane  bestowed  upon  it 
by  the  **  E.  U./*  ia  the  review  given  on  pag^  46  Of 
the  current  volume.  It  is  Saunier'  s  ^*  Watchmaker's 
Handbook,"  ^d  i?,  I  see,  now  being  advertised  in 
the  <*E.  M.*'  I  am  sure  Ho  one  will  regret  put- 
chasing  it,  as  it  affords  an  immense  amount  of 
information  of  everyday  use  that  is  not  to  be  ob- 
tained anywhere  else  in  the  English  language. — E. 

[46348.]  —Stropliometer.— Motion  is  oommuni- 
oated  by  a  ^t-band  from  the  engine  to  the  small 
pull^  outside  the  case.  This  is  fixed  to  a  hori- 
zontal shaft,  which,  by  a  pair  of  bevel  whe^, 
drives  the  vertical  spindle.  Besting  by  its  own 
weight  on  tiie  bevel  wheel,  nea^-the  basenrf  this 
BidiSUe,  is  a  heavy  flywheel  (shown  in  section). 


[45672.] —Balloon.— I  do  not  think  you  can 
arrive  at  the  weight  by  any  direct  methoa.  The 
wav  I  should  do  it  would  be  to  assume  a  weight 
which  von  consider  tikelv  to  suffice  for  ballast,  net, 
and  balloon,  vM  toihu^e  weightof  one  man, 
and  oalonlate  tiie  amount  of  gas  required  to  raise 
the  total  iMight.  If  the  weight  of  ealioo  you 
assumed  wili  contain  this  volume  of  gas,  well  and 
good:  II  not,  add  to  it  and  tiy  again*  X  9ee 
**A^B.  CJ*  asks  fot  a  vamish.  Spon  givea  the 
following  C*  Workshop  Beeeipts  ") :— ^  fut.  by 
weighty  ifldiarubberin  6  parttspirits  of  tarpem^e ; 
keep  these  some  time  together,  then  boil  gentl  v  1 
part  of  this  solution  (quer^  wfll  the  rubber 
diffolve?)  with  3  parte  oC  boiled  Unseed  oil,  for  a 
iew  minutes;  atnun  and  set  aiideto  ood.  It  must 
be  applied  warm.— Glatton. 

£466&6.}^Zvoty.r-Nothiag  better  than  to  wash 
witha8niUlbDgtBh.andaoapinwaKBi  wtater*  Ivory 
is  mneh  tougher  than  either  bone  or  vulcanite.-^ 
B.  B.,  3,  Baeb-BtBsetk  St.  SteiOien'^  Korwi^ 

[45702.]— Yacht.— I  have  alw»yi  seen  good 
red-lead  pdnt  applied  to  ^e  interior  and  exterior 
of  small  steel  boats.  The  plates  are  galvanised 
before  putting  together,  and  wiU  stand  either  salt 
or  fresh  water.  Of  course,  the  red-lead  can  be 
used  as  a  ground  for  any  colour  you  please.  -  Afisoc. 
M.  IKCT.  C.  E. 

[45951.— Sbot-making.— Shot  aro  made  of 
either  iron  or  lead.  All  shot  lor  canno9  or  great 
guns  are  made  of  iron  ;  but  for  small  arm^ir  leaden 
balls  are  used  to  fit  the  bore  of  the  weapon.  For 
sportingpurposea  small  shot  are  maae  o|  different 
sues  They  ooosist  cl  globules  of  lead,  with  a 
small  proportion  of  arsenic  misud  with  it.  The 
object  of  mixing  arsenic  is  to  make  the  shot  divide 
befti^,  as  it  has  been  fdund  by  experience  that  lead 
akme  does  not  divide  lo  well.  This  mixture,  While 
in  a  fluid  state,  is  poured  through  a  colander  Or 
sieve  made  of  iron,  and  having  the  bottom  per« 
f  orated  with  small  holes  to  suit  the  size  of  the  shot 
to  be  made.  The  colanders  are  placed  at  the  top 
of  a  high  bundinff  like  a  tower,  and  tli^  mMted 
me^  runs  ttirougn  theperforstiozis  laflfieatreams, 
and  separates  into  single  drops  as  it  falls.  At  the 
bottom  of  the  building  the  shots  are  received  into 
vessels  of  water  to  oool  them.  In  these  vessels  all 
the  globules  are  not  exaOtly  of  the  same  sice,  al- 
though the  holes  in  ttie  oolfuidsni  zegi4ate  this  to 
a  certain  extent..  Uoreovar,  they  are  not  all 
round;  they  have,  therefore,  to  be  sorted,  whichk 
is  don?  by  placin^^  the  shot  oy  haudfnlla  upon  a 
board  slightly  tilted,  so  ihat  the  round  ones  rotl  to 
the  bottom  and  are  received  in  a  box.  Thoee  that 
are  crooked,  &c»  lie  behind  on  the  bosxd,  and  are 

Eut  aside  to  be  remetted.  The  shot  in  the  box 
ave  next  to  be  sorted  as  to  size.  This  is  done  by 
means  of  two  sieves ;  the  holes  of  one  sieve  are  a 
litfle  larger  tiian  the  sice  required,  andfhia  retains, 
thereforoj  all  that  are  too  large.  Th6  next  have 
holes  a  litfle  smaller  than  the  shot  required,  and 
tUs  tvtsSns  the  right  size,  and  lets  all  the  shot  t|iat 
ants  too  smaU  pass  through.  By  these  flAmplekneans 
the  shot  are  eeparated  into  many  sizes,  which  aire 
numbered.  Tne  shOt  hiive  now  t^  be  finished, 
wbidk  is  done  by  ttrtn&tg  fiiem  with  a  little  bbiok« 
leadfia  a  sort  of  barrel  ^oiething  liK0  whQat  butter 
ia  churned  in).  Which  gives  them  fte^laek  shining 
■Off aee.  and  tube  "ofl^  any  roaghn<Mi.-^B.  B..  3, 
Back-street,  St.  «tephen'4,  Nortrfeh..       ^ 

[46009.]— Onttapercba.  Socjcat.— You  might 
cOat  canvas  with  the  guttapercha  and  roll  it  up  to 
form  your  aock^  afterwaraa'  apalgamailog  the 
whole  by  kei^  Oc,  perha^,  wire  gauze,  tcBated 
in  the  <iam9  wa/,.  would  answer  your  pnrposo.— 
Guknow. 

[46105.]— Power  fltom  ValUiktf  Welalit«--I 
see  that  this  favqurite  ^old  i^^  luM^^oropoed  up 
ag^rn.    A  weight  woul4  be  mfst  nqsomble  foe 

youcpu^ose,,  U  would  taM  just  aa  mnchwo^,^ , ^.  ^ 

t  J  wind  it^  ft  U  would  to  work  the  itf^VW?  all  'consequent  on  the  employment  of  the  erector.    In 
day.     As^oung  that  a  horse  would  be  able  to  t'the  letter  "Pauipil"  rtfers  me  to,  I  peroeivehe 


indulges  in  a  sneer  ai  ''self-tau^U  itodeots  of 
optics.*'    I  will  not  pretend  to  misundertUod  iti 
application ;  botr  iskatfe:  he  has  ■  bsea  s6  kind  stto 
tdfis  an  interest  in  th*  matter,  will  oonftmtt  isittii 
without  at  oertain  degree  of  tmth-^tlunigh  not, 
perfaapBy  to  the  extent  of  making  three  bhrndsnia 
twelvelinae.    I  see  that  ha  is  stiU  exercised  aboot 
thoi position  of  the  diaphragm,  and  is  not  letf 
choiosiahialangaage  tovsHaids  those  who  ate  on- 
f ortuAate  enouBh  to  differ  from  him.  It  would  bi 
easy'taahowwuiy  a  central  positiaa  would  not  ks 
sutahleior  a  tereestiial'  eyepieee ;  bnt  at  I  an 
ateid  the  explanation  would  be  too  pnaolisal  lot 
^'ncmaamtres/!  I  wiU>ieoommend  '*9augu^*'  fint 
to<  aaosrtain  (by  •  eatay •  irtagea) '  whetber  the  podtion 
iaqtoedtioBL »  not  tho  Onetn^ariabl^  adapted,  sod 
ihanio  go  baek  toihia  tator  amd  inquire  why  it 
shocdd  bej  so,  il    **the  merest  iadieatioa  wonld 
suiioe'to  point  oatits  absurditiF-''' — Asnisiiamiv. 

r4efig:I-iniotogTeaphy  or.a.)— As  th\8  do© 
nor  appear  to  be  receiving  attention  from  anyone 
competent  to  give  the  information,  X  may,  perhaps, 
ba permitted  to'  refer  the  quiareat  ^  anexceUrut 
series  nf  articles  on  collotypic  pnntnig  by  Hr. 
Bolas,  ii  the  British  J^ernii  cf  FkologrophH  for 

1879.U-W.  BOMHSOB,  iTOf.' 

S6468,1— ii^ajw  fbr  Onmicyole.— T  do  not 
k  a  thumb-piece  would  b^  as  simple  as  the 
ordinary  mode  pursued  by  carriage  builders  of 
allowing  handle  to  act  as  a  spring  to  hold  click  in 
notches.    I  send  sketch  of 'lower  paxt  of  handle, 


ratchet- plate  to  be  attached  to  side  of  frame. 
Lever  to  be  nioged  on  piu  (a),  wMch  is  carried  bj 
bracket  adapted  to  the  framework  of  machine, 
this  pin  to  be  as  close  to  brake- pulley  as  the  end  of 
lever  will  allow.    One  end  of  friction-band  on  pin 


(a),'tboottMr,  aeth'dwli  a  irifl^  bfgber  tip  the 
lever.  Tbouiji  Z  answer  your  querjr,  I  do  not  at 
alt  recommend  you  to  adopt*  a  ued  brake.    Sash 


It  partakes  of  the  tnOtion  of  spindle  ;  but  any  little 
irregularities  in  the  revolutions  of  the  latter  are 
Oliminateid  by  the  inertia  of  flywheel,  which  slip^ 
on  bevel  wheel  and  revolves  with  approxirnateiy 
the  mean  speed  of  the  spindle  and  bevel  wheel. 
Attached  to  the  boss  on  top  of  fl^wheeH  are  th« 
lower  arms  of  a  small  governor,  the  l^aQs  of  whi6h 
are  kept  closed  toward^  spiadle  by  the  action  of  a 
spiral  spring,  which  forces  the  boss  carrying  t^e 
uppot  arms  of  governor  away  ftrom  the  lo^er  one. 
As  the  speed  increases,  the  iniUs  fly  oot  and  <feaw 
dowQ  the  spring.  The  amount  of  this  motion  is 
shown  by  an  indioator,  actuated  by  a  segmenta! 
rack,,  as  shown.  The  connecting-rod  I  have 
sketdied  ifrongly.  Instead  <il  be^ng-  attached 
direct  to  boss,  it  ahonld  have  a  snivel,  to  allow  of 
boss  reVolvijpg  Without  smashing  tip  rac&,  kt.-^ 
GxiTroN-.  ■ '    '        y\  '"■/ 

[4G39$J-^;,W;'  TMi'Eflilwi,7T303Q  (26i2. 
ela#a»  btat  on  a  pmaller  soi|4cO  o«v^  o^^  about  1803. 
Pe^pe  thaio  are  aariiec  jonef  t^u/this :  il  so.  I 
hav«»9Viir  Men  tt^^m,,  «^5»«v6d!'  may  be  one  ot 
thelatteir.  XhaTe;pp^i4e  mn^^>»  h4tieiui  obtfMA 
nbinforvM^tiaprefSfKS^ag^4T-*0^V4>9<,    <  ^ 

[4^99S.]^T«rreetHaI  Bsr<iileheii.^I  •  notiee 
that  «*PAUgiil?'  eayv  nothiag"«tare  about  tiietaya 
oreesingin  the  sr^epieoe,  'aad^tbat  hetoow  ooncedes 
their  diVngeoM'  bot WMA  it  and  the  ttedlok^  Psr^ 
baps  I  wai  to  blame  for -not  being  move  ^plfeil  ;> 
but  I  tliought  it  wae-  ■nifleieii^- w^  iatufku  ihst^ 
rAyswottlfbefolatWisly  emotgiat  t(y  thrleae  they 
bad  last  pasMd  through.  The  reason  I  did  not 
ahow  them  eroedng  in  the  diagram  was  becauae  I 
was  not  concerned  with  the^Mritti  of  the  pone-ravs 
«taU»  but  endeavoured  to  illustrate  the  loss  of  light 


an  arrangement /mighti  be  the  oa«Uio  of  a  asvsrs 
aeeidffiil-^GiLAfBrotr. 

[46497.1-FoHifled  BngrUaU  Olttos.-Ber- 
Wick-on-Tweed  is  one  of  the  few  English  walled 
towns.  Its  ramparts  were  built  in  the  time  uf 
Elizabeth,  and  are  itill  in  good  repair.  Oathe 
Doith  and  easTtliey  aio  of  eaxtb  faced  with  stone ; 
thet  extend  about  1  bii^  5  forlongs,  and  ars 
pierced  by  flvogates.^.  A.  T. 

[46503.]— Janiming  of  Ifapered  Jpomals.— 
To  **  Glatton,**— Such  a  rule  as  you  require  will 
not,  I  venture  to  think,  be  readily  obtainabte.  In 
the  first  plape^  the  kind  Of  metal  and  its  degrees 
of  hardnesa,  would  be  an  important  factor ;  moft 
decidedJiy  you  are  wrong  wnon  you  assome  that 
the  weight,  or  the  jpreasure  brought  to  bear  upon 
it.  won't  have  a  deal  to  do  with  the  stiokioe  point 
Tnen  again,  the  nature  oz  the  lubticant  used  voold 
materially  lofloence  the  result  of  the  rub.  Ai  a 
practical  ooroUary.  I  may  mention  that  I  am  tor- 
mented with  an  old  tap  on  the  water-pipe,  dail^, 
as  jthe  Aam^le  laeftion  .wiM  |>er«M(  iflC  piealftg  it 
down  wbm  ah«Hii|g.it  ^.  atid  iti ^takae  * ta^  «f 
the  limner  >tp>mep«B  itrrr/n^tT^  A.«  UveiiMoL 

[4«581.]-Tii<»*'a  l>iBck.^«  W.  Br  page  199, 
Mwellas  «'Workbig^Tom.*^paff6  2i3,  both  fid! 
into  the  mistake,  ^m  oaT^less  residing,  of  fathering 
the^queff  Anenf  I>a6kfin^,^'  upod  the,  theftft 
b^g  tHat  I  have'  Vttfl^^a  yteht '  6r  two,  probably 
before  either  of  them    earned  tU*'  fmot^  of  the 


laieiy  deci^  a  f orQ,-ana,*af(  M^oonar,;:  h^t  then. 


Bpprenticea.  any  one  who.  b^  xaad  the  ^ 
for.  .fay;  12  years  back,  .^nll^dmiU'^at  Xjwanot 
likely  to,  want  jthe  ivajf49/^.  ol;  "i^y  aiobr"-^*  ^-  -^ 
Liverpool.",    ,.:.„■!  o.,  •.,-?  :..    / 

[46d9i4^^^baa]fateijW^«P9i«Ait.  ^(l)  it 
will  itot  altegBtfawffwrsnt  this  s6latioa  heiBf  vMd 
in  dry  pbteokMate  do^ofcipMflnt ;« taftt  ooppat  uai> 
late  would  be  thrown  down,  and  the  eolqtlen 
should  he  filjteired  b9f or^  /OMd,  •  ^)  Yqa  mMj 
employ ^oCher  oxali^teA  as  weu  la^  .potM^os  oxi^ 
UM9^  The  ka(um  an4';anunonruna  eM^  vitl  dx> 
aa  wei]i  ^thooret^oalli}^.  b«t  1^  ac^.^i^Qt  ui^ 
because  meyate  hot  oommerdskL    It  a  Just  th* 


Mat26,18P2. 


EN(5HJ8H  J^BCpgAjgq  AND  ^ORLD  OT  aCUfflggf  tfo.  m^ 
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nme  as  with  KHO.  and  XaHO,  which  may  be 
uied  with  the  eaine  result.— A  MfifircAii  StxtdBNT. 

f4<jG03.]'^^ndu«tlen  Ooil  Tadluxa:— I  aaiTAiy 
Doeh  obliged  to  Mir;,  Qeofga>  Tolman  lor  Ida  bint 
uto  iBCRaMd  battery  pow«r.  I:lukVB  nownaed 
two  quazt  bicba.  (lonta  and  iniiiti|>la  arc)/  but  the 
ipKkis  itill  nndcff  iin.  I  have  ainoe  made  anotber 
coS,  naiog  panfined  tiaauB-paper  for  ioaalailiiig 
seeondatY  coila;  in.  tbia  I  used  two  ecUa  Ift  ailk* 
o«icf«dfar]iriziia37,  and  lib.  36  illk- coveted  for 
laeeadary.  XJatar  tbe  aame  condtiifler'  and  b^b« 
tcDM  ior  both,  the  nsulUafp  aeoondary  apakk  ii 
iboBttfaeanae  in  both  eoiit,  ▼!&,  iin.,  intbovt 
eaadcniir^  j ait  viaible<  I  may  ■  mentiodL  that  the 
ihocfta  iroiii*tkBitoabiidaiieB  are  datidodly  atraogar 
thnplMifMKt.  Wbr  1  need  Ko:  16  wifth  bielia. 
nas,  bfcania  on  lookioflr  through  baek  Volnmtfa >ol 
'^omi^"  the  reaoUa  of  the  conjunction  appe&rad  ae 
goo4  «nd  thiy  and  ♦*J)ybr"  were  ^my  only.  * 


itrnotois*  Qoe  oos^espondenfc  (aomA-  Ato.  years 
bick)«  gets  a  3}|n.  spark  from  two  ooila  of  16  for 
primaiy,  with.  3U).  3S  /or  secondary^  and  two  quart 
hichi.  I  doD*t  want  to  ueo  nitric  aci^  on  account 
of  tbe  f umea.— B.  H* 

[4^11.]— I^tterlnff  Tombatonea.  ^if  tbe 
itane  is  marble,  perhaps  the  beat  material  Ii  blade 
Ntliog-WMc  disaolyed  ij^  alcohol*  buiany  of  the 
bUok  Tarzushes  may  be  aseo,  and  tnere  is  nothiog 
beKec  than  ivorv- black  ground  up  thick  in  copal 
Ttrnisb.  If  the  letters  are  coYcred  first  wit|i  plain 
nzaish^  the  blajck  iptiture  wiU  hold  in  better. 
The  ^«t  of  an  iDScnptions,  where  permanency  is 
deiired.  is  to  cut  the  letters  deep,  and  wider  at  the 
iiuer  than  the  outside  surface,  then  fill  up  by 
drifiog  in  lead  strips.— Nun.  Dob. 

[46624.]— Heating  Boom  for  Drying  Pow- 
deos— Sometbiog  must  .depend  on  the  nature  of 
the  powders  ;  but,  s];^kixig  generally,  the  beat  and 
dieapest  way  of  drying  powders  ia  to  ezpofe  the«i 
to  a  steady  enrrent  of  dry  air.— Nun.  Dob. 

[4€633.}-Orsan  in  St.  Jamea'ef  ECall,  Lon- 
don.—Aa  I  have  never  plbyed  thia  oigan  myself,  I 
un  afraid  I  am  unable  to  aniwer  ^*  C.  H.  D.'a  " 
qasriei  satisfactoriljr.  As  he  aavs.  the  scheme  is 
nther  unusual,  but  it  is,  nevertneleas,  thoroughly 
stiifactory.  The  tone  throughout  la  extremely 
beautifu],  nrebably  as  much  on  aooount  of  the 
nrell  (whion  covers  almost  the  whole  oxvan)  aa 
aajthing.  It  must  be  remembered  that  this  organ 
wu  not  built  for  qolo  ]purposes,  but  for  nsQ  with 
a  orchestra,  which  circumstance  will  readuy 
Moonnt  for  the  eoormous  site  of  the  pedal  organ. 
TbPbufldera  are  Bryceson  Brothers  and  Ellis,— 
L.  K.  D. 

l46{a8.3-F3resh.Watear  J?Uh.— Thia  quesUon 
is  ana  of  thooa  that  it  appears  ta  me  can  be 
laiwered  .only  by  makittg  an  esperiment^.  Mera 
basdaasa  of  water  wouldv  I  f aney,  be  ne  obtiade 
to  the  existence  of  fish,  if  there. ia  plenty  ol  vege% 
tation  in  Ihe  pool.  If  there  are  no  plants, 
nae  ihotild  be  put  in,  and  when  the  pool  is  fairly 
itocked  you  con  14  certainly  try  eels,  cvPt  and 
tach.— T.  V. 

[4G690.]r-<Watarpr&ofins  7«bxi«s. --^Sone 
mn  ago  (ppfMnk4ria  ttae.  £!KOMsa.MBOEDUOoh  I 
ittd  of  a  plan  which  aeema  to  be  vationaU  mm  ia 
oictlj  on  t^e  lioes  anggeeted  by  "  Kerux,"  on 
?.224?  jrt  wus  as  follow* :— llab  beeswax  on  the 
viong  side  of  the  cloth  until  th^  whole  surface  is 
douded  with  the  flue  particles  of  wax.  Now,  with 
twanuiron  go  over  the  other  aide  of  the  oloth-^ 
tke  ipm  to  be  only  soffidlently  warm  to  m^lt  the 
ni,  widely  will  then  run  up  bver  ^e  surface  of 
ivrv  fibre  of  the  cloth,  coating  it  with  a  Water- 
lepelliag  medium,  and  vet  leading  the  air-spaoen 
B&eholed,  and  not  altering  the  appearance  or  feel' 
of  the  doOtln  aqy  way.  Will  some  one  intereited 
a  the  mattte  trjf  this  and  rtport  ?— W^.  T,  B. 

^[4tTM.}w.l»rma.^-4  notice  ma  p.S34)  ^BeMo' 
CttAets^^  aa^  that  the  edgeof  a  bMS»-driU  KhOdld 
Matasliiipeiran^e  thknatt  tron^drill;  aelyMd 
u.  It  ia  josC  theoppoflite  \.the  eto  ofra  braas-drill 
tel^be  ntofif  dim  than  the  edge  of  an  iron  Or 
M^ariU*  The  old  prooaaa  of  nardeniag  ia ; — 
'  M..,ihe  drill  U>  a  glowing  ved-heat,  than  bring 
Ifj^vn  to  thiS  ^ouf  of  a  raveo'a  w^ig,  a^  that 
»fflciktaj^thing."-rA..y.  w, ..     t,  , 

f«^OI.^;^£stk6  Ti^naoiltt^i':*-(l)  Tfto  piicj^o- 
(toMb  attaidtM,6o  the'spHug  by  a  adkW,  and  the 
Wrfln  thi<  bii  P  Is  ^  enalAe  the  stteW  to'  b^ 
VdeM,  or  tlie'inlexVy^pne  to  be  r^oved  with- 
«tt5'*^w«VH^>^takinjg  off  ttie  bar.  and  turining' 
a>^ol«%ptlith<i^rfrecon5Qec^«.  (2)The 
JpW^jWl  With  igatiniim  presses  ffelitly  ri^inst 
w  dttiflaagAP,  s^  tlni  ni!6re|>hohe  agiunst'the. 
piwanmbead.  Thia  pressure  can  be  inoreitsed  or' 
i>laoedatwfli«.1qr^'aidr]of>«kiiaa4^aating  aoiew 
i^bntflBdof  £'«:3tha^9BBfW'  pifsanre.beinff 
"MiUii^.aftte  :jMUip^  np  $^  iMdaitait^af^-t 

JS^S-lrfP'itro-ijlttbbier.— Ttfe  ac^da  "have 
2fes^Ww^»W5ef6fltly  cool:  or  elte  the%iigar 
^S^JS?*.^^^J*^-  Stfe  that  ihe  aSds 
«f,iWctf^^  iad  add  ^e sugar  pridual^ 


with  constant  stirring,  stopping  on  the  slightest 
development  of  red  fumes.— w.bobinson,  jitn. 

[4677i.]~Bci8toI  «nd  Sxeter  Loooa.— To 
**  OiBflTATBfi."  —  Altboogh.  uBAbla  to  giva  full 
diflMualQns,  I  send  a  few  parttculara  of  theae 
engine*.  The  B.B.B.  had  two  oiaaaea  of  aingle 
expresaea,  the  Oft.  double  bogie-taaka.  and  a  class 
of  flogi&e  very  much  after  the  ''Lord  ol  the 
Islea  "  type  on  the  G.W.B.,  but  on  a  rather  amall 
scale ;  the  leading- wheels  are  also  placed  further  to 
the  rear.  The  driving- wheeir  are  Tit;  6in.  diam., 
the  pair  of  leading-wheels  and  the  traiUag-wheels 
are  4ft.  in  diamet^ ;  the  axle-boxes  are  alloutside, 
as  in  ''Lord  of  the  Islea'';  the  cylinders  are 
17  by  24.  There  were  formerly  twenty  engines  of 
this  class  ^.B.B..  I  to  20),  bat  2007  to  2014  are 
the  &.1iV.B..  numbers  whicn  they  now  bear,  some 
of  this  class  haviog  been  converted  into  six  coupled 
goods  engines^  wUn  inside  «z]e-bQXes,  the  dimen- 
siona  of  which  are  ae  follows  :— Diam.  of  wheels. 


5ft.,  cylinder  17  by  24 ;  wheel-base^leadinin:  to 
driving,  Jft  4in. ;  idviDg  to  trailing,^  8ft   '*"  * 


2m. 


firebox'  lengthy  5ft. ;  breadth,  4ft:  ^iq.  ;  depth 
from  crown  to  bars.  /^ft. ;  length  of  boiler  barrel, 
10ft.  ,  The  7ft,  (Un.  siuglea  are  good  ronners,  and 
it  is  said  that  tl^ey  can  beat  the  G.  W.R.  8  footers. 
The  engine  of  which  t  fiend  ske^h,  2015,  Is  i 


coupled  paaseoger^engine,  having  drivera  6ft.  6in. 
diam.,  and  cylinders  17  by  24 ;  2018  was  built  by 
the  eoitipany  at  Bristol  works  about  the  year  1870. 
I  believe  there  were  twelve  of  thia  class.  There 
were  some  narrow-gauge  enginea  on  the  Yeovil 
branch.  I  never  saw  any  of  theae,  but  they  Were 
failures  in  every  reapect.  I  have  to  thank  you  for 
your  sketohes  of  Caled^ian  engines,  and  in  a  week 
or  two  I  will  send  LlN. W.B.  large  **  Bloomer  " 
and  '*  Cornwall,"  as  I  noticed  in  a  back  number 
your  desire  for  sketches,  whic^  had  previously 
escaped  my  obfiervation.— Clyde. 

[46846.]— SnKineenor.—Any  one  can  set  up  aa 
an  eufl^neer  in  thia  country,  and  put  the  lettora 
••  M.E."  or  "  C.E.»»  aftor his  name,  withoutknow- 
ing  anything  of  engineering ;  but  he  can*t  become  a 
M.I.C.E.  without  having  some  knowledge  of  the 
profession..— T.  P. 

[46347.]— H<4natlon.— To  Me.  J.  Lank  Davies. 
—I  have  read  the  eolation  which  you  gave  of  the 
adfeoted  quadratic,  and  which  you  wished  to 
submit  as  satirfying  the  equation  as  an  adfeotod 
quadra,tio.  Now,  *^aatiafymg "  is  a  relative  and 
vague  lexpresaiou ;  and  >our  solution  may  have 
satisfied  vonmalf  and  your  *'  large  circle  of  mathe- 
maticai-faeads**  j  bat  l4wa-a<ige^  thai,  there  axe 
Many  who  will  not  accept  your  solution,  unless 
thev  shrink  from  the  equation  which  at  firstglanoe 
looks .  terrible  enough.  The  following  are  my 
objectioxLi :— I.  JBvery  quadraiio  must  have,  in  one 
form  or  other,  two  roots  (of  which  fact  you  will 
be,  well  aware);  2.  Teu  apparently  nevdr  noticed 
thai  equation.  £V  and  the  one  following  B  are 
identical— via.,  0  -  a:y /2  ==  zyl  $,  and  9  -f  Zi2xy  = 
86  ^  c^.  But  should  you  have  done  ao,  why, 
in  all  the  world  that  bulky  opecation  of 
multiplying  these  two  equations  together ;  why 
not  go  on  u^  th<L  following  manner  ?-a-y  2  ^ 
-  :;y/3  4-  9;  .^.ji;y/2  -  3  =  .-  zufZ  +  6; 
and*  therefore*  j?j^  /  4,  -  3  j:y.  -+-  9  s=  5*y«  —  4  zy 
+  35,  ^0. ,  *fhm,  il  your  tolution  be  right,  it 
ia  certainly  a  vei;y  ^cuiteua  one;  and  that 
ia  a  great  mistake  m^  the  loianoe  of  mathematical 
Tour  mode  Ja,  further,  a  viei;y  artificial  one.  .and 
although  the  qtiadratio  should  be  an  adfectod  one, 
you  oug^t  not  to  affect  ^  toe  much.  But  is  not 
your  eotop{ettn|'  tt^i^arei^  bn.  eali^  4de,  in  order 
t^  desthyy  Hiem  in  the  neitt  line,  an  impotileneas  to 
quadraticff  After  pa^o^  tiieae  MniArka  oA  l$he 
dbfeote  ahd  ndstakea  {n-yo|ir  eaad  yonr^mailhem. 
ffieiidaf  itAnfio^  permilibe  toiMft>mTttlie  f6UoViring> 
aolntaon  to  yonr  and  thUr  )»t96dsi&.'  I  BMnr,  Ue^ 
enHM,  lidckth«^,];,iifa^^t  iftilkfOeMiVonvuiQed  of 
ifta  aatM^iag.  the  favnifiedi  flonditione,  aa  X  haTa  na 
large  ei«pl0.«|.,fQAtti0mi.. friends  to  «ive.  me.it^ 
bepefitoflbrnvciitiOMinAiWiaMliita^MBe^  Aoy|hew«. 
I  b«kT»iftbtaiii9d  l^wo  tala^ior  j^,  y^A  reep^i  an4  tM^i 
tj^eallevtt  otiiuatoiUe  equatiAasK^'^  +  Ai^  K:  «i 
'ffXit  oOfWii  Teor^pfaMnlfir,  ^ViMTti  4a  thai  ia  #oime  ^ 
solution^  1    .    .--,.;     ,•... -i.-j    ....  ..     ../  _  j 


Thus  the  equations  become 

0?   -h  a    =11               1 (fl) 

a'  -f  /3*  =0»  -  2.t;«  5  ..,  {b) 

««*-l3*  =  123r           ) (r) 

Henoefcom  (it)  a^W  -*  x 

.-.  rn_*-  ji-)«  4-  3"  =  98  -  2.H  or  S.H  -  22t  -f 

2^i4-l^=0   a.) 

andXll  -  r)\^_^  =  I2^J-  or  j-«  -  2x  (63  + 

11)  +121  -/3*  =  0..,.:..^.^. (II.) 

...ftoma)r'^^^Li_:f^-^ (V,. 

Now  solve  for  x  and  5  from  (I.?  and  (II  )  by  multi* 
plying  (II.)  by  3  and  subtracting.    Thus  x  C360  + 


44)  +  4/3«  -  340  «  0,  and  ^  : 


(A). 


^;y-jJ^(r-3^)h:heni>=-^.+'?,and, 


2 


Again.  itfiiHirtr^'^tl  by  l^r^A*^^  dnd  {tU  by 
X3  +  0*.  and  div.  by  r,  w^?get  r(3l0  -  3*)  -  4  (539 
-  690  w  ii0t  -  a^*)  =  0,  or 

^  639  "  69g  ->  llgt  .-  3gt 

»6-  |5«  ^* 

But  since  (A)  s  (B)«  it  we.  arrange,  we  get  73*  + 
333*  +  1433«  -^.  1Q235  -f  3!^  =.  0,  or  ^3  -  3)  (73' 
+  5432  +  305^  -.  108)  =  0.  ,-.  necefisarily  3  =  3. 
Substitute  thia  in  V,  then  :t  =  2  or  =  5J  ;  //  =,3  or 
=  41 ;  and  c  =  0  or  =  IJ,— A  "hiZDiCAj,  Studkkt, 

[4685(^0 -^Blaotro  •*  Kafirnet.— Probably  the 
magnet  waa  not  wound  in  the  rigjht  direetion. 
Aftor  wtappibg  one  pole  with  wirej  the  wire  Aould 
be  brought  orei  to  the  onpoalte  aide  of  the  magnet 
and  Wound  fft  the  opM«ite  direellen.  If  the  wire 
was  wotndtigiht  on  the  magnet  it  ought  to  have 
become  magnetised,  one  pole  befog  much  weaker 
than  the  other.  The  power  to  work  it  depends  on 
what*  usfl  you  woald  p^t  the  magnet  to.  If  for  sup^ 
porting  a  Weight  or  driving;  an  electromotor  the 
three  biehromma  would  do  vety  well ;  if  f or  abeU, 
a  I/edaooh«Or  Daniell^e  cell  should  be  used.— 

BXBTLB  CbUSHBBS. 

[40851  and  46874.]— aao«B8laiid*-Aa«trallan 
Bailway  FroBpeota.— The  Ajgent-Oeaeral  ol 
Queensland,  Cbaxtog-orosB,  and  Agent-General 
of  New  Sodth  Wales,  Weatminater*  chambers, 
Iiondon,  will  ae;pd  books  and .  infocmation  free. 
<*  Australian  Haod-Book,*'  1882,  gives  much  in- 
formation*  Published  by  Gordon  and  Gotch, 
Bride  -  street, ,  Ludgate-circua.  English  trade- 
unions  would  do  well  to  have  agents  in  Colonies  to 
Krovide  labour  news.  Witliout  being  posted  in 
kbour  market,  I  should  say  that  sober  men,  able 
and  willing  to  adapt  themselves  to  new  oircum- 
stanoee,  ahodld  aueeeed.  In  AusfMIaaia,  there  are 
over  5,000  milee  siof^le  line  railwaya  (belonging  to 
the  Stote),  aAd  newlmea  forming,  beaidee  steamers, 
flour,  saw^  augar  mills,  &e.  Why  not  work 
passage  out  on  Orient  Hoe  steamers  running  fort- 
nightly to  Sydney,  and  look  at  the  Colonies  l>efore 
settHng  ?— OotioiiiW. 

[46854.]— Ueclxanloal  Action.  -^  Hy  beat 
thanks  to  **  GUttoa**  for  so  promptly  noticing  my 
query ;  but  his  plan  does  not  meet  my  want.  In 
my  query  I  say  that  **  the  pushing  down  of  the 
rod  U  to  control  the  lid.*'  In  '<  GlattonV  plan  the 
lid  (Controls  tKe  rod;  consequently,  when  the  lid 
opened  full  -iihe  xidc  ia.  wholly  immersed :  that  will 
not  do.  1  want  tha  act  of  depression  the  rod  the 
first  iin.  to  fix  the  lid,  ai  the  aame  tima  allowing 
the  rod  to  ]be  further  depressed  aa  the  power  may 
be  required,  and  on  its  beiog  fully  drawn  up,  the 
lid  to  be  releaaed.r^S.  S.  1£. 

[46855.]— thki^enno  FeedUsgr  of  Oannrioa.— 
Commence  to  feed  the  young  birds  at  the  age  of 
one  month  Or  eix  weeks,  and  continue  till  six 
oronths  old.  Chop  an  egg  fine  and  grato  two  wine- 
biseuits.  With  this  mis  one  teaspoonf  ul  of  cay- 
enne. Mo^t  bitdif  Will  not  eat  II  at  first ;  but  if  yon 
take  all  bther  food  awayi  they^  wlH  soon  like  it.  Let 
them  have  plenty  of  canary  seed  and  no  rape.— 
CHAfl.  P.  S. 


. ,you ^ _ 

thioki  if  yc^  a|uk  at  any  respectable  muaio-shop 
for  Ba^Va  "  Ktavierwerke,"  yon  will  get  what  you 
want.  Tnere  are  several  hooka,  and  you  muat  be 
suretoWgil^  at  the  beginning,  and  not  attempt 
any  bard  enea  initil  von  oan  play  the  easy  onee 
weU.  They,  m  rea(&  litfie  fugoea,  and  whilat 
there  ia  a  c|ea^  ^  pcaetice  in  themi  .you  will  find 
they  asm  alao  ye^  rgood  atudy,  and  good  training 
for  the  tasto.  ^^ey  aeonro  for ,  yon  a^  clear  ioudL 
which  ia  quite  as  nepeasary  for  the  organ  as  a  smooth 
toudrandtMce^oamof  the  time.  By  no  means  give  110 
paving  faynid*tiinee:  wbrk  O^em  in  together,  and 
sMn.  you  can  |]lay  them  well, '  yon  wiU  be  able  to  * 
pass  on  to  HSiif  ^dffficuH  pieces,  as  w^  as  lesr 
olaasioaltli^fti.  TinMm  aealeaonu  t>ianolf  poa- 
aible.  Any  more  information  with  pleasure:*— 
Qxo,;T«i^99Ci||%HMelbeeffi    i   ,/  .  i 

[4^858.^  -^Ot^n-nttyisir^— I  9fioald  recom- 
mend the  ^lirist  tO'ptirchase  Hr^  Beetle  book  of 
itt^trtietion  for  tHeOrgstt.  It  has  ]^roved  a  valua- 
ble a%i  "to  n^aik^  amateur  btganii^l  Manyperaons 
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who  have  a  desire  to  learn  mnsio  nm  away  with 
the  idea  that  the^^  can  play  oeztain  piecea  quicker 
and  better  by  giYing  their  first  and  foremost  atten- 
tion to  the  notes  of  the  treble  stave.  This  erroneous 
idea  is  one  of  the  greatest,  if  not  the  greatest, 
stambUng  block  in  the  progress  of  mnstoal  study 
and  practice.  If  intending  players  would  discard 
this  xallauiouB  idea  and  practise  the  bass  and  treble 
together,  they  would  sooner  attain  a  greater  pro- 
flciency.  The  amount  of  practice  daily  is  another 
important  point  which  should  not  be  OTerlooked— • 
a  practice  of  less  than  tiro  hoars  per  day  will  not 
produce  very  good  results.  True,  some  people 
require  more  practice  than  others,  Just  according 
to  the  taste  they  have  for  it ;  if  studying  lor  the 
profession,  eight  hours  per  day  is  not  an  unreaeon- 
able  amount  necessary ;  probably  less  may  do  for 
those  possessing  a  little  talent.-4jt.  Fbyeb. 

[i6861.]--aookro«tiie».— TheioUowing  is  from 
tho  **  EDoyolopssdia  Briftumica  "  :^genns  BlaMa, 
ovder  Orthoptera,  family  Cunoria.  The  wings  of 
the  B.  orientalisi  whitm  a»  shorter  than  the 
abdomen  in  the  male,  are  meirelviudimentary  in 
the  f  emalcL  and  axe  wanting  in  the  larva  of  both 
aeoBea.  Tlie  difference  between  coleopterous' and 
Qorthopterons  insects  is  thatthe  former  haventually 
two  superior  wings  whidi  meet  in  astoaightlins 
aloBff  their  inner  margins.  The  inferior  wings, 
whlon^axe,tlie1raeWgaD8  ol  fliaht,  are  membianou^ 
traoBparenti  tvBOSvmely  f  oKled,  and  covered  and 
protected  by  tha  elytra  or  wiag^casea.  The  latter 
have  also  four  wings,  but  the  upper  pair  are  softer 
and  more  flexible  than  in  the  preceding  order. 
They  are  semi-membranous,  retiieulated,  and  for 
the  most  part  do  not  form,  bv  their  junction  when 
dosed,  a  straight  line  along  tne  dorsal  suture.  The 
uue  wings  are  folded  kngitudinally,  and  usually 
after  the  manner  of  a  fan^  and  are  divided  by 
longitudinal    membranous    nervures. — E,osiO£U- 

OIAN. 

[46862.]— Telegraph.— You  should  use  No.  3> 
silk-covered  wire  for  the  coils  of  ^our  telegra^ic 
instrument,  about  one  ounce  of  wire  to  each.  The 
line  wire  ought  to  be  Ko.  20 ;  cotton-covered  will 
do  if  well  insulated  with  paraffin  wax.  Certainly 
the  No.  26  offers  too  much  resistanoe,  as  it  is  not 
half  thick  enough.  Oooe  1  tried  to  fire  some  powder 
through  a  line  wire  of  that  size  100ft.  loufr*  with 
4  quart  biehromates^  and  it  would  not  go  off  until 
I    had    shortened   the    wire  to   10ft.-^BBXZLB 

[46864. ]^Canva8  Canoe  —Why  not  try  water 
ai  baliast,  by  having  caovas  receptacles  well 
covered  with  linseed  oil,  or  have  a  hollow  keel  for 
the  aame  purpose  ^t^xixlb  Obosbbbb. 

[46866.]— Cod-liver  OU.— I  am  in  the  habit  of 
largdy  preecribing  cod-liver  oil.  I  do  not  remem- 
ber one  case  in  which  large  doses  have  not  been 
perfectly  well  borne  and  digested.  Take  5  grains 
of  pancreatine  (Savory  and  Mooi«)  three  times  a 
day,  with  food  for,  say,  three  days  before  yt)u com- 
mence the  oil^  then  take  the  same  with  each  dose 
of  the  oiL— M.  D. 

r46866.]— Cod-Hver  OU.— In  the  case  of  this 
child,  who  refused  to  swallow  the  oil,  it  is  very 
probable  that  her  system  is  now  to  some  extent 
saturated  with  it ;  and  then,  in  the  next  place,  it 
is  not  so  much  required  in  mild  weaker,  and  not 
so  useful  in  summer  as  it  is  in  winter.  If  she 
suffers  from  defective  nutrition,  she  might  take 
Patrish's  food  during  the  summer,  and  next  wint«r 
she  will  probably  tiUce  to  the  ml  again.— H. 
Babnaby. 

[46866.]— PhotogratJhlc.—l.  Lack  of  density 
might  arise  from  too  thin  a  film,  but  is  more  likely 
to  be  owing  to  over-exposure,  insu^eient  or  im- 
proper development.  2.  loz.  of  emulsion  will 
cover  approximately  one  dosen  quarter  plates.  3. 
Certainly ;  the  emulsion  would  not  acquire  any- 
thing like. the  same  degree  of  sensitiveness.  4. 
Yes,  generally  speaking;  but  it  is  alvrays advisable 
to  have  eooie  means  handy  for  modifying  tlse  li^ht 
atwiU.  6.  Captain  Abney  reoommenda  aoaking 
the  plates  or  emulsion  in  a  dilute  aolution  of  bi- 
chromate of  potash  2  or  dgr.  to  the  ounce  of  water. 
6.  See  letter  19&58  by  **  Gtolatino  Bitmitde,"  p.  1^. 
The  sensibility  entirely  depends  upon  the  extent  to 
whieh  the  **  cooking  *^  is  earried.— W.  BoBOvaoii, 

JDlf. 

[46866.]— MiotogTaphlc.  —  (l)  The  principal 
cause  of  want  of  density  in  dry  plates  is— First, 
Over-exposure;  Second,  not  being  sufficiently 
careful  of  the  light  you  change  and  develop  by ; 
Thirdly,  by  development  unsuited  to  the  plates 
used.  GenenHy  apeafciag,  thp  development  is 
hwried  too  mnoh,  and  not  suffiniesit  bromide  used. 
It  ia  quite  poeaible  to  have  too  little  emulsion  on 
the  plate;  (2)  Opinioos  diffev  aa  to  the  beat  qoaa* 
tity  of  emulsion  te  use  on  each  plate.  I  like  a 
modeiatdy  dense  one,  and  use,  Boughly  spsakiag, 
loz.  emulsion  to  10  quarter  plates;  (3)  Washing 
before  heating  the  emulsion  will  change  the 
ptopertiea  of  it ;  it  beiog  very  difficult  to  obtain 
any  f^eat  degree  of  sensitivaness  after  the  emul- 
sion is  wa^ed ;  (4)  I  should  cover  the  ruby  glass 
wiCh  one  tbiokness  of  orange  paper.    My  reason 


for  recommencing  pftper  before  another  thio^aaa 
of  glass  la  that  papei;  stops  the  direct  rays  and 
diffuses  them ;  (pS  Soaking  shreds  of  emulsion  in 
a  solution  of  bichromate  of  potassium,  and  t^en 
well  washing  has  been  recommended,  but  I  have 
not  tried  it ;  (6)  I  take  for  granted  that  you  under>« 
stand  the  outline  of  emulsion  preparanon.  The 
following  formula  is  the  best  I  have  tried  for  land* 
scapes ;— Gelatine,  140  grains;  bromide  of  am- 
monium, 50  grains ;  water  2|  ounces ;— nitrate  of 
silver,  76  graina ;  water,  10  drachms.  Let  the 
geiatioe  aoak  in  the.  wateB  widi  4he  buonade 
disaolvad  in  for  hall  an.  homr ;  then  diaaolve  the 
gelatine  at  about  llO^^Fahn;  nosr  add  tfaeailifer 
aolution  (in;  tike  dark  soom)  a  little  at  a  timey 
ahakincr  the  emniaioil  well  alter  each  addElion. 
£iow  cook  thm  emmlaioa  eight  houxs  at  100^  Fahr.^ 
then  wash  by  any  of  the  usual  methods.  Xba 
seaaittveneat  la  tuocaased  by  loai^er  eeobinif^  but 
the  above  ia  what  I  prefer.  See  that  you  gsApore 
Qhemioda.  I hwe traoed aeterallailurea'to impuse 
chemioali.-'J.  HbhsbaiiL* 

l4687i.]-PUtiAtolnff  Sih^r.— The  platinising 
to  which  you  refer  is  merely  blacking  silver.  It 
is  done  by  applying  a  hot  solution  of  perohloride  of 
platinum.  It  certainly  is  not  so  suitable  as  the 
battery  process  when  oattery-ptates  are  in  ques- 
tion. I  make  a  precis  of  the  directions  given  in 
Sprague's  "Electricity.*  Bough  the  silver  with 
fine  glass-paper,  or  dip  in  nitric  acid.  Insert  in  a 
vessel  with  dilute  add,  and  connect  by  a  wire  to  a 
small  slip  of  zinc  in  a  porous  pot  standing  in  same 
aoid--in  fact,  make  up  ai  a  battery;  but  at  first 
expose  only  a  email  portion  of  the  feino  to  the 
liquid.  Drop  into  the  liqndd  surrounding  the  silver 
a  few  drops  ol  platinic  chkaide  and  stur ;  a  faint 
colour  forma  over  the  ailver.  Add  more  platinnm 
salt,  and  lower  the 2ino  furtiierinto  its  liquid;  ao 
on»  until  a  ^ond  coating  is  formed,  inereaaing  the 
susface  of  ztno  exposed  until  the  whole  ol  themlver 
is  covered  with  the  biaodc— Ku2Y.  Dob. 

[46880.]— Analyaie  of  Water.— For  the  pur- 
pose  stated,  6  pintBunaena  wouid  be  aafficieat.  It 
would  be  neoeaaaiy  to  have  a  amaU  induotlofiOBiil 
to  oBplode  the  gaaea  by  paaaing  the  eursenta  through 
a  thin  piece  ef  platinnm  wire^^BBsmB 0bii8bbb6. 

[46B82.]— Dynamite.— Qaery  46832  has  evi- 
dently been  answered  on  p.  216  by  somebody  who 
knows  little  or  nothing  about  explosives.  He  talks 
of  dynamite  *'  burning  fast.**  Dynamite  is  always 
detonated  by  me&ns  of  fulminate  of  mercury,  and, 
like  gun-cotton,  requires  no  tamping.  If  a  small 
piece  of  dynamite  b«s  ignited  (say,  with  a  hot  iron) 
it  bums  fiercely,  leaving'  the  kiesetghur  in  the 
shape  of  fine  powder ;  but  nobody  knowing  any- 
thing about  dyaamito  would  atteaspt  to  use  it  that 
way.— ToBPKDO. 

[4C8S2.]'— Dynamite.— The  force  of  gunpowder 
explosion  is  not  upivards,  but  equal  on  lul  sides 
from  a  centre— i  e,,  the  gases  form  from  the  solid 
substance  quickly ;  but  Btill  they  are  slow  enough 
for  the  pressure  to  find  the  weakest  point,  and 
thus  find  vent,  in  the  case  of  a  cannon  at  the 
mouth,  in  rock-blasting  at  the  weakest  side.  Me 
Dynamite ^-'l  have  been  an  instructor  in  the  use  of 
nitro-oompounds  for  years,  and  although  authori- 
tiea,  makets,  and  mlneia  will  tell  you  at  once  the 
fovee  is  downwards,  i  de  not  think  so,  JPor  the 
following  reasons  and  examples  :-^Take  the  face  of 
a  tunnel  endnote  the  holes  charged  withdynamito, 
be  they  perpendioolar  in  the  roof,  down  in  the 
bottom,  or  hodeontal  in  the  face,  yoti  will  find  the 
same  crushing,  puVrsrising  effect  at  the  bottom. 
Amin,  what  1  have  often  noted,  a  side  horixontel 
hMe  half-way  np  the  faoe^say,  with  a  very  weak 
bottom,  you  will  find  in  many  cases  the  mouth  left 
intact  and  the  bottom  blown  out,  and  that  the 
crushing  effect  is  not  at-  the  bottom  of  the  boles  in 
a  line  with  it,  but  at  the  point  of  greatest  resist- 
ance and  opposite  it.  Agion,  find  a  cobble  that 
three  cartridges  will  break  by  patting  them  loose 
on  the  top,  covered  and  packed  airtight  in  clay,  in 
the  usual  manner,  to  illustrate  its  downward  f oroe^ 
but  put  at  the  side  ia  the  eame  manner  and  it  will 
breaicit;  now,  sling  it  in  a  chain  and  put  them 
underneath,  packed  as  before,  the  ebarge  against 
the  stone,  and  it  will  break  it,  same  as  nut  on  the 
top.  Overburden  a  charge  in  granite  or  Ifmestone, 
and  explode  it— then,  blast  it  aWay  with  powder 
to  get  the  debris  lumpy,  and  you  Will  find  the 
spaoe  formed  by  the  dyoaimito  charges  round ;  or 
bore  a  hole  through  a  easting  veHi^ally,  insert  a 
charge  sufficient  to  break  H,  half-way  down  the 
hole ;  fill  up  with  day  at  each  end,  set  the  caeting 
about  6fai.  to  12in.  above  the  ground  and  explode 
it;  the  Iron  is  crashed  and  the  sod  scarcely 
broken  through.  Suspend  a  bsdl  of  dynamite 
in  the  centre  of  a  hdllow  tsaat-iroa  ball, 
then  sespend  the  bell  and  explode ;  it  will  break 
equally  all  round ;  explode  one  on  the  ground,  and 
it  breaks  it  at  the  x^ohit  touching  the  ground  with 
the  greatest  severity.  From  these  facta  I  conclude 
the  greatest  effecto  are  seen  at  the  greatest  re- 
sistance, be  It  up  <»r  down^  which  means  that 
dynamite  and  powder  explodis  on  the  same 
pcmciple — t.s.,  £rom  a  centre ;  but  dynamite  Is  so 
quick  in  its  actiiDny  that  wherever  resistance  otfera 


it  atxiket  w:^  'oroe^  for  iost^npe)  in  a  Qsvu^g^li 
wiU  not  give<  tune  for  the  Ml  to  txavs),  butb&ati 
the  gun.  Op$nMr  v,  a  Cobble.—Th^ocMb^^ 
the  neatest  nsaiatance,  haooe  showing  the  gEMtoit 
effeota.  Ordinary  Blasting. — The  bottom  c!  the 
hole  givea  the  greatest  resistance,  ss  a  rule,  ooim 
aequently  showa  the  greatest  effects.— Mo. 

[46893.]— Spesklnff-Tabee.^The  ^Ustance  to 
whioh  sound  can  be  carried  depends  very  much  on 
the  method  of  fixing.  Any  sharp  ben(u  stop  the 
sound  to  a  great  extent.  All  ourvee,  theie!ci«, 
should  have  as  large  radii  as  possible.  I  hsTs 
no  experience  of  such  a  distance  as  150  yards.— 

BOSICBUCIAX. 

[46897.]^Powerfta  Blohrotoate  Battery.^ 
To  save  v^uahle  apacoi  I  send  you  a  sketch  and 


^/  C,/, 


r  /  C.P 
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description  of  a  battery  consistini^  of  two  celli 
only,  but  you  may  easily  Increase  tl^eir  nuabir 
according  to  requirement-  I  hope  a  few  xemsxto 
will  be  sufficient  to  make  the  sketch  intelfigible. 
The  carbon  and  zinc  plates  are  fixed  to  the  rset- 
angular  wooden  Ud  1 1\  so  that  always  4  carhos 
and  2  zinc  plates  are  dipped  into  each  of  the 
vessels,  V  v,  v'  t<,  &o.  At  each  end  the  Ud  ter- 
minates In  a  round  handle,  A,  A'  with  metaOSe 
ferrules,  m,  m',  whtch  fit  into  a  a,  and  d  A,  tha 
former  being  lined  with  brass,  ^hicn,  when  ths 
battery  is  in  action,  h  h*  having  been  let  into  tf  <?, 
form  a  connection  between  m  and  binding-screw  $, 
and  between  m'  s^ ;  m  is  connected  with  the 
carbon,  tti'  wi^thez^nn- electrode.  Cwbon-platM 
1, 3,  •*,  U  and  7,  ^,  10,  u,  zinc-platea  :&,  ^  and  b,  U 
are  connected  with  one  another,  so  aa  to  form  tec 
large  carbon  and  two^large  zinc  pUteifi  alaolii 
connected  with  tn^  o  with  7, 11  with  m\  To  msks 
these  connections,  cut  out  strips  of  brass  about 
l-16ui.  thick,  as  shown  in  Fig.  3»  to  fit  mtoihs 
screws  to  be  connected.  The  oeUa  are  charged  up 
to  a  lev^  of  8 '  from  the  bottom  of  the  veasels  wit^ 
a  solution  of  bichromate^  of  potash  in  diluts  sal- 
phurio  acid  in  the  following  poportion :— fiiohto- 
mate  of  potash^  lib.  loz ;  sulphuzio  acid  of  >pe6» 
gravity,  1,836,  1  pint;  watery  10  4  pinta^Kic- 

TSAOK. 

[46901.>-Wlitt's  PttraUel  I!fl[otioB.«Naitk«r 
Wattes  motion  nor  any  other  in  fpeneralusedesorilsf 
a  Usathematically  stndght  line,  ttaongheuffi^taiticr 
nvnetibal  pnrpoaea,  and  pasts  of  the  eiorvea  dasdilai 
by  the  levers  ate  ao  nearly  an^appvoxifluUioB  totis 
straight  line  that  it  it  easy  to  em)>loy  pieporifsas 
whtok  shall  not  scaeeed  the  Umit  of  aneh  mpfwi' 
matelhie.    The  foUotdngdiagnMn  repieaairtrite 


parallel  motion,  O  being  the  beam  centre.  To  fiml 
the  proper  length  of  the  radiru  bar  r  from  <^  to  (^ 
divide  C'h  in  «  so  that 

C'e  '.  cdxnh  :  o^ 
when  0  Is  the  point  of  attachment  to  the  air-pump 
rod. 

gd  :  CV  : :  do  :  oc 
Hierefore  he\0'c'.\  C'€'.  r^l 

Therefore  td^  — 

The  length  of  link  e  d  has  an  inftnenoe  on  the  f  om  ox 
curve.  It  is  generally  made  equ^  to  the  stmke  of  ths 
air-pump  r(>d,  or  half  the  l^gth  of  the  piitou  stroke. 
— Fb«d.  Walkbb. 

[46902.1--Vap«.— The  best  hook  en  the  nb)set 
ia  bv  w.  Hag^es,  •  nubliahed.  Af  Itoagmaa^  GsssBi 
and  Co.«  1864,  third  edition*— Eongsuouii* 

[4691«.]-^Br6|^  aiiTttt#r.--The  anMBid sketob 
repwacnto  a  very  hmMI  drnp^rimttev.  Hm  posh 
tion  of  lens  ia  ahown  bv  dotted  Iteea  at  O.  B  is 
the ei^oain^ aperture;  ▲laapieoeof.wooda&diBg 
in  a  groove  m  the  frame  B ;  by  raising  ot  lowsriag 
A*  the  eiqK>8ure may  be ahofteMd  or  iangtbswejM 
pleaa^ue^  tl^  f |raj^  BaUtow^th^irftaaeS;  tea 


kiaak 


is  ooe  piABe  of  wpo^  wil^  ^4i^ 
tp  «lt4n;  aa^oi||ed»  Uiang4f  ftn 


Iteaeler 


tttf  gg;  imii 


m<«iflaMaiaiAiatf  mij^^omA)  w^mm(mt  v^j^b. 
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Br  pMMlB^  ^  fe««tr,  wWhiB  keM  in  ^liuNi  by>^e 
nrioff,  fllJ^£Nu4o2>fBteleMedanadropi1itit8owQ 
vtipttn^Mtt^eB  the  o&tch  at  the  bottom.  Tlte 
fipoftfre  b  ladde  by  B  ptssiagO.  Make  of  thiti 


C. 


o. 


oihogBOT:  diaw  a  sketch  size  required  before 
eommflndnff  work.  Describe  diom.  of  lens,  then 
yott  era  eaa^  oalcalate  the  other  dimensions.  The 
atehis,  &c.»  are  made  out  of  sheet-brass.— Jasces 
PiBmaoir. 

[46919.]— American  Orgail.— If  any  of  your 
rosden  are  the  happy  poasessor^  <»f  an  Amezioan 
oi^an  with  a  decent  voice,  I  would  beg  of  them  noC 
fc}  follow  the  advice  of  Mr.  l^rye^r,  aud  clean  the 
reeds  once  In  six  montSis,  ev^n  y^ith  a  piece  of 
waihleatfier.  I  am  utterly  at  a  loss  to  ^ow  who 
cin  have  "been  Mr.  Fiyer*s  instructor,  or  the 
eoQice  whence  he  derived  his  In/ipiratfoQ.  Pro- 
btl>ty«  cleaning  with  bath-brick,  or  even  emety, 
woold  not  iDjore  such  American  reeds  as  Hr. 
FVyet  meaxie,  lOr  they  must  be  curiosities.  Thus 
k«  says :  "The  reeds  sh,ould  be  ftnnly  secured  to 
tbebtooks  by  two  (not  one,  k»  in  inferior  organs) 
iroa  or  steel  rivets.*'  That  statement  Is  most  ez- 
tnordinaiy — all  the  more  extraordinary  beoaufe 
Hr.  Fryer  need  only  refer  to  back  Tolttmes  of  his 
fivQUBtt  Mbobavio  to  find  out  his  error.  It  most 
be  w*  Jmc^wn  to 'your  readers  (see  Xo.  687,  the 
**lCmmM  Beed**)  that  one  of  the  best  makes  of 
Aaodoui  reeds  mspeuses  with  ritete  altogether; 
jsanotiier,  equally  wdl  Inrown,  there  U  no  rivet 
proper,  but  the  metal  of  the  block  fo  punched 
Aieitf h  tu  the  form  of  a  rivet,  and  is  ulosed  over 
iftsr  being  |Hiased  through  the  tongue.  As  a 
Buitler  of  fact,  with  the  exception  of  tto  firm 
wboae  reeds  hare  blocks  with  ;>  -iftiaped  edgee,  the 
nodi  witii  iroa  rivets  ar«  not  only  the  worst  in 
themselvee,  but  they  are  placed  in  inferior  instru- 
9Mte.  Ami  tbea  with  ffi««rd  to  tte  exo^ons, 
nleitaiiata^  lor  year  «oknejK>oden^A  ttatemeut, 
QwisaUBEme4a  rnver  had  moae  thaa on* m^ ; 
vUle  those  wUkh  do  Maliy  vetuive  move^  alwajs 
wfs  twe^  OYOB  ia  the  inledor  nsakee,  whiok  are 
known  by  their  Ahin  blooks.  As  to  tuoiag^  aausw 
AaaoBui  organ.requiiiearMi  a  raby  «*  going  over/' 
•Ate  H^haa  been,  wall  played  lor  Iron,  six  t»  tfreive 
■oaths,  as  the  reeds  then  appear  to  have  taken 
tiietr  permanent  bearings,  and  to  have  settled  down 
taOiHspBaMr  pitch;  Malterthatit  should  last 
foryesrs without  being  tuned.  As  to  taking  out  once 
ia  ox  months  to  dean,  I  hope  it  Hill  be  sufficient 
to  sty  that  such  a  practice  would  be  a  good  way 
to  ipoil  ^e  instrument,  especially  as  it  would 
ioTobre  frequent  visits  from  the  tuner.  I  have, 
tor  instance,  an  instrument  which,  for  six  years, 
his  nefer  had  a  reed  drawn  except  to  remove  some 
prtide  which  has  got  between  the  vibrator  and 
uodc  and  muted  a  reed.  Sometimee  reeds  corrode 
^oe  the  leather  rests  upon  them,  and  they  are 
thrown  slightly  out  of  tune.  Cleaning  is  required 
^;  bat  it  IB  better  to  prevent  the  corrosion.— 
OtOAiroH. 

[46825.]— Water  in  Oravel-Flt«— Supposing 
^t there  isao  sub-stratum  of  very  heavy  clay,  there 
vUl  beno  necessity  to  carry  the  shaHsuown  to  the 
Vtiof •  It  will  be  necessary  to  makethe  shaft  of 
^Uunt  capacity  to  hold  all  the.  water  whitih  now 
■I  on  tkt  ground ;  when  this  Is  done,  it  will 
noQ  pvootate  the  surrounding  soU  and  disappear. 

[460lo.WH7^b?«uUea.—  I  wotrid*  venture  to 
<ttg^iha%tttl9  qu^t  has  fkOthtttgtodobutto 
pnta  idsa  tube  into  a  oaok  cf  sonie  oolouied  fluid 
f^mm.himM  :whethf^  of  Botrlbe  orifloe  is 
BUM.  ^a  ImmiU  mmk  be  peeuiiar  matheasati^ 

T4fl»,l— l^yttotmHea,— If  -tank  aud  flpe^  were 
a  a^aeauat^Wie  water'  would  behave  as  your 
m«^«uggi*st  In  i^ratslfce,  howsver,  «» twee- 
w  <«  tfieVirun  the  water  fu  thnk  assirtsthe 
««««f ^|ttP%''l6'iWl  up  the  tttH  irtiioh  yuu 
*tt«M'  1»i«tt|^  ^irHito  &e  eame  atmospheifd 


ptessure  at  bottbm  of  pipe  fends  to  arrest  the 
outward  flow,  and  keep  back  the  outgoing  water, 
as  it  were,  while  the  inflowing  water  catches  it  up. 
In  a  large  pipe  the  air  might  get  in.  at  the  lower 
end,  andto  preserve  a  full  bore  the  pipe  should  be 
tajterrid.  I<et  a  be  the  area  of  pipe  at  lower  end, 
h  «  perpendicular  height  of  level  of  water  in  tank 
above  low^r  end  of  pipe,  t  »  area  of  pipe  at  any 
pohit  at  a  'Vertical  dutance,  rf.  below  surface  of 
water  in  tank.    Then  a?  =  a  ^jTHL—OtLkTroif, 

{4&dm.]'^myArmahim.^lt  is  quite  oertaia  that 
ii  It  weraa  oaM  of  atetraot  faydsaulies^that  is,  if 
theafia  were  meitter  ixiolion  »or  oapillsnty,  tlia 
waterwonldBOtfilltlle'lowerpart  oCtbepipa:  it 
would  be  <'thinmed  down''  br  its  aeeebralMm 


from  gravity,  aa  shcMtn  by  A.  £^  Mawnfeain  in  his 
diagram  (en  p.  flii).  B«t  Iriotian  being  present, 
this  wiUmr  nil!  not  haimen,  aeooiding  to  oivenm- 
atanees.  For  a  oerta^  dope  and  diameter  of  pipe 
the  water  ia  the  pipe^  if  ielt  to  its  own  grvntatton 
without  any  pressure  from  the  bead  of  water, 
woukl  soon  lose  its  aonrferatJon.  from  friction  and 
acquire  a  constant  velocity,  'If  the  ^easure  from 
the  head  of  water  gives  the  water  m  the  pipe  a 
greater  velocity  than  this,  the  retarding  fnction 
win  be  greater  than  the  gravity  of  the  water,  as 
resolved  along  the  plpe^  and  the  action  of  ''  thinmng 
down*'  wfll  not  tskke  place  aud  the  pipe  wiU 
remain  everywhere  full.  The  tendency  of  capil- 
larity   would    be    to    promote    this   result.— 

DUBLiNXJOIBIS. 

[46S31.]— Oats  aAd  BmiBea.— At  our  works 
wekeepabottleof  **IVnur?stedBam,"  some  lint, 
and-  bits  of  rav.  tThe  balsam  is  aimply  poured 
over,  and  iato  tibe  wound,  a  bit  of  rag  paturatad 
with  the  samo  preparation  bound  over  n,  'and there 
youore^  When  working  in  the  pattem-*ahop  I 
hayefBequently  usod  ekellao  "vac^sh  aa  a  tern* 
poiarydreaaing.  Neither  lof  tiiem  is  sightly,  but 
the  first,  I  ean  say  from  experience,  is  moat 
efficacions.---0xjjTOV.  * 

[46^1J— Chzta  nnd'Bvaines.— Por  small  abra- 
■onaof  the  akfti.  Tub  a  littie  drop  of  glue  over 
tftam  (glue  is' a) wv^s  handy).  When  ycur  work  is 
done  waih  well  and  drew  with  some  good  plaster. 
I  use  some  of  Seabury  and  Johnson's  rubber  plas- 
ter. Cats  from  chiseis,  &o..  are  more  troublesome 
because  they  tcilt  bleed.  Hold  und'^r  a  tap ;  that 
wni  generally  stop  the  bleeding,  and  then  dress  with 
plaster.  Splinters  must  be  extracted,  the  handi 
thoroughly  washed,  and  a  little  piece  of  plaster 
put  over  to  keep  the  dirt  out.— Toetoisb. 

(46931.]— CuU  and  Bmisen.--The  most  con- 
venient and  useful  means  ol  stopping  btoe^ng 
f^m  «at8  thvoai^h  the  catiole»  is  a  bottle  cril 
'*  French  Polish,"  if  a  trifling  wound,  Wrap  in 
rag  and  then  apply  some  polish,  which  instantly 
stops  the  flow  and  keeps  out  the  air.  If  the  cut  be 
senous,  apply  the  polish  freely  upon  a  lump  of 
cotton  wool.  Whilst  upon  thu  subject,  I  may 
mention  that  for  bums,  nothing  U  so  efficacious  as 
the  immediate  sopping  of  tiie  spot  in  ordinary 
"black  ink,"  which  being  immediately  applied, 
will  prevent  the  formation  of  any  blisters.— J.  J. 
A.,  Liverpool. 

[46934.]  -  JovoUiutf  Wntolioa.— Score  off  same 
aa  in  other  holes,  plaoe  in  mandrel ;  fliel  out  a  hoie 
right  fthnm^  P^te*  half  aiae  of  jewid ;  now  out 
hole  to  receive  Jewel,  out  it  ouffioimitly  deep  so 
that  the  jewel  wiU  go  in  lev^  tntk  the  lace  iif  the 
plala.  Now  leverae  the  plate  and  <^mfer,  polish 
same,  reveme  plate  again,  pren  ki  jewel  (whteh 
should  fit  tif^t)  and  with  a  iK>iuted  tool  turn  overw 
If  yon  kxA  at  a  Jewel  yon  will  understand  better. 
I  shall  givse  instructions  for  making  a  simple  tool 
which  oau  be  fitted  to  any  beneh  turns,  for  this 
purpoiOi^A  Fjs£Z40w«Wa]U3iCAV« 


.]— Blectrlo  Bens  and  Llglitnlng. — 
No  extra  risk  is  incurred  by  having  two  wires. 
The  risk  at  adl  times  is  very  slight.  Resistance 
coils  are  not  required.  Ih^  object  Is  to  decrease 
tire  resistance  of  a  line-whre  as  much  as  possible, 
not  to  increase  it.— W.  H.  L.  H. 

C46937.]-Oatha  In  Oourts  of  Juatioe.—The 
statutes  which  extend  the  privilege  ol  making  an 
affirmation  to  persons  lefuamg  or  being  unwilling, 
from  alleged  conscientiottfl  motives,  to  be  sworn 
(CJommon  Law  Procedure  Aot,  1^54,  s.  20,  and  24 and 
25  Vict,  c.  66,  s.  I),  make  it  lawful  for  the  Caur^ 
judge,  or  other  prending  officer,  noon  being 
satisfied  of  the  sincerity  of  sudi  ol]jection,  to 
permit  such  person^  instead  of  being  sworn,  to 
make  an  affirooation.  Such  a  person  can  scavoely, 
therefore,  be  said  to  be  entitled  to  claim  it  as  a 
right;  bat  the  words  **it  ehall  be  lawful,"  are  in 
practice  in  such  a  case  Tery  nearly  equivalent  to  a 
direotien  to  do  the  lawful  things  If  the  judge  be 
satisfied  that  an  oath  would  have  no  binding  effect 
on  the  oouscioooe  of  the  witness,  he  is  bound  to 
administer  an  affirmation  in  a  different  form  (32 
and  33  Vict.,  o.  68,  a.^.).— SF«aaif9iJ«iucoln*a-lQn* 

pt6938.]-iPfeotogrBphy.--The  formula  T  use  ia 
as  Wllows:— Stock  Solutioos :  Pyro  acid  loz.,  gly- 
cerine W.,  meth.  spirits  6oz. ;  mix  the  gtyeerme 
and  spirits,  and  add  to  the  17x0  bottle ;  label  A 


stock  solutton.  Bromide  of  potass  fiOgr.,  liq.  am- 
monia (sp.  gr.  '880)  loz.,  glycerine  loz.,  water 
6oz. :  mix,  aud  label  B  stock  solution,  loz.  of  A 
to  15oz.  of  water,  label  A ;  loz.  of  B  to  15oz.  of 
water,  li^l  B.  The  stock  solutions  will  keep  for 
months :  A,  B  a  few  days.  Do  not  mix  more  'fliau 
required  for  the  day's  use.  If  the  plate  has  been 
cenrectly  exposed,  equal  parts  of  A  and  B  will  be 
found  to  bring  full  detail  and  density.  My  method 
of  developiag  is  as  follows.  Before  commenciog, 
I  see  I  have  everything;  in  their  proper  places 
(always  observe  the  golden  rule  in  pnotography— 
have  a  separate  place  for  each  articne,  and  see  you 
keep  them  there).  Immerse  the  plate  in  water  for 
a  few  seconds,  say,  till  you  have  mixed  the  de- 
vdoper.  For  a  piate  7|in.  by  4^in.,  I  mix  loz.  of 
A  and  ioz.  of  B ;  the  developer  must  be  kept  in 
motion,  to  prevent  any  air-bells  from  settling ;  if 
the  expoauro  baa  been  oocreetly  timed,  add  the  re- 
maining loa.  of  B.  When  iully  developed,  waah 
well,  ana  Immerae  in  the  alam*bath  for  a  few 
minutee:  waah,  and  fix.  If,  after  fixiag,  the  plate 
should  have  n  g^reen  or  o^per-eoloureid  fog,  im« 
meme  in  a  sdUtion  of  alumand  citric  afiid,atrBngth 
dot  important.  Are  you  sure  your- ruby  glass  ia 
perfeotqr  non-actinic  ?  I  should  ndviae  you  to  teat 
it ;  or  perils^  the  dark»  aKde,  camem,  uark  room, 
admit  light.  If  you  will  forward  your  address.  I 
shall  have  pleasnreiusending  you  a  priirt  from  the 
Ui«ativo  I  referred  to.  If  you  find  nay  lartfaer 
difficulty,  kindly  write  and  state  bdX  partieulan^ 
and  I  for  one  will  do  my  utmost  to  aaust  you*— 
Jaxsb  Babkibson. 

[40944.]— To  Mr,  Lancaater.— Holes  should 
be  made  in  carboa  plates,  so  that  the  lead  ruus 
through  and  insures  a  good  connection,  aud  the 
lead  insulated  with  paraffin  <wax.  A  brass  ter- 
minal screwed  into  the  lead  for  a  connection. — 

TOEPEDO. 

[46946.]— I^eclnndio  Battery.r-4  would  re- 
commend '*  W.  «r."  to  thoroughly  waali  the  potand 
its  oontents  with  water,  to  free  the  iasi(mfrom 
crystallised  sal-ammoniac.  It  ia  uuueoeasary  to 
have  new  carbons,  as  these  last  indefinitely.— Geo. 

Q.  BLaOEWJBLI^ 

[46946.1— Ijeolnnoho  BnttoryC-^Your  poxuua 

fats  are  doubtleu  not  so  porous  as  th^  used  to  be. 
shoidd  get  some  new  pota  aud  recharge  them. 
The  carbons  will  do  agaui,  well  washed  in  warm 
(not  hot)  water.  Commercial  sal-ammoniac  has 
alwajB  acted  well  with  me,  and  it  is  oheiyrar 
than  the  pure  salt.  Beamalgamate  the  zinci.— 
Tortoise. 

[46945.]^Ziatiaaelie  Bnttory.— The oeUt  must 
be  worn  out  after  such  n  nroldnged  use.  The 
IUCuOk  has  lost  its  power.  The  porous  pots  should 
be  recharged,  and  would  be  better  if  entirdy  new. 
The  carbon  blocks  ought  to  last  for  ever,  but  they 
should  be  cleaned.  The  sal-ammoniac  need  not  be 
pure,  but  it  is  better  for  it  to  be  so.  I  should 
think  the  zinc  rods  are  nearly  worn  out  also.  It 
would  be  better  to  replace  them  also.^W.  H.  L.  H. 

[46946.]— Goldfiali.— I  wonld  sweat  that  you 
coustruct  a  separote  tank  on  a  higaer  level  than 
that  you  haVe  at  present.  Lat  the  ramf all  accumu- 
late m  this,  and  when  it  is  full,  procure  a  bag  of 
charcoal-dust,  sprinkle  the  surface  with  some  of  this 
(the  quantity  to  be  found  by  trial).  This,  if  done  at 
eve,  will  leave  the  water  pure,  deaf,  and  sparkling 
at  early  dawn.  I  have  proved  this  on  the  Au« 
stralian  diggings,  where  arinking- water  was  *^few 
and  far  between.'* — J.  J.  A.,  Liverpool. 

[46948.1— Besiatanoa  of  Blectro-Ka^nnta. 
—The  total  resistance  should  equal  the  iutemal 
resistance  of  the  battery  intended  to  use  with  it. 
Electro-magnets  of  large  size  are  generally  coupled 
up  for  quantity,  forking  off  round  each  pole  and 
back  by  a  common  return- wire,  ao  that  each  pole 
of  a  horseshoe-magnet  has  a  separate  wire  round 
it,  forking  into  the  same  battery4eads. — ^Tqbpedo. 

[4694S.]— Betintanoe  of  Bleotro-Xafirneto.— 
The  best  effect  is  prodaced  when  the  amount  cf 
wire  on  the  magnet  is  such  that  its  resiataaoe  ia 
equal  to  the  internal  reaistance  of  ^e  battery.  In 
case  oi  two  magnelav  their  joint  reaistance  should 
be  equal  to -the  intecnal  raalstaaoe.  Thia  doea  not 
mean  that  you  are  to  get  this  xeaislance  by  nataig 
very  thin  wire,  because  then  the  wire  would  be  so 
short  that  these  would  not  be  sufficient  convolu- 
tions. Hor  should  the  wire  be  too  thick,  for  the 
convolutions  will  be  so  numerous  that  Uie  outer 
strands  wiU  have  no  perceptible  effect  on  the  core. 
— W.H.L.H. 

[46949.1 --Sodium  ftalta.^  There  are  two 
Bodium  hydrogen  tartrates,  vie. ;— OtHtNa*0«  4< 
H»0,  neutral ;  X^H^NaOe  +  H^,  aoid.  Both  are 
crystalltae,  and  viecy  soluble  in  water.  Any  work 
on  qualitative  aos^ysis  wiU  aus  war  latter  part  of  the 
query.-'Qso*  Q.  BLuaxwssL. 

[46949.]— Sodium  Snlta.— (4)  Tartaric  acid, 
befog  a  dibasic  acid  containm^  two  atoms  of 
typical  hydrogen,  which  can  be  replaced  by  metals, 
we  have  hydrogen  sodium  tartrJitauNaBC,  C1H4O*, 
as  well  at  sod(um  tartrate,  Ka,,  CiHiO.^  {hardly 
think  that  there  is  another  name  for  It,  and  theti 
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zia»&;  '  The  bett  proo^  of  tt»  eyUtenc^  M  bya^o- 
8odf(5~^rlfate  Iff^uie  cucomsiance'tliat  it  is  pro- 
vided for  the  practical  vtamtnationff  in  chemutry 
At  tko  PraUcD.  Sventif.  (London).  (^)  NaBO  will 
^o  as  ft  reagent  as  well  as  KHO,  though  caoBtio 
potash  may  DO  more  powerful  to  6k  certain  extent ; 
the  reactions,  of  course,  will  be  correspondent. 
Thns  caustic  potash  or  soda  throws  down  white 
zinc  hydrate,  ZoCHO),,  soluble  in  excess  of  the 
pcceoipitant.— 'A  MKrmuTi  fisoiXBiiT.. 

^46951.]— Papyrofirraph.— I  do  not  know  if 
this  process  would  aet  ot»  th«  pape^,  but  it  seems 
tolerably  obvious  that'  ^'^  ordtnai^^ "  papet  would 
not  do,  a8  if  the  letters  were  eaten  away  to  form  a 
stencil,  the  centres  of  letjters  such  as  aob,  ^ka, 
would  fall  out— GLATTOir. 

J 46961.1— Pftpyroffrftpli.-Tf  «  Dabbler  "  wili 
er  to  lir.  Boise's  paper,  ion  p.  477,  No«  774, he  will 
find  a  brief  deser^tion  of  thepifooess  to  which  he 
refers.  It  is  the  mk  that  is  tbe  strong  solution  Of 
caustic  soda  which  acts  on  the  pre^ouuy -var- 
nished paper.  Over  another  signature  I  gave  a 
full  desoziption  of  the  process  in  No.  501,  p.  177f 
which  is  known,  and  exteneively  used  as 
Zuccato*s  pLpfttSfgttLpV.  T  'may~  mention  here 
that  the  paper  is  varnuhod  onpoe  side  only,  and  is 
written  upon  on  w  im^aated  !4^e,  the  caustic  ink 
thus  attacldng  the  varnish  from  the  back.  If  those 
interested  cannot  procHAr  the  Ko.,  I  will,  if  the 
Bdito?  ha0  spaofli  copy  the  directioiii  briefly.— 

KUN.DOB. 

[469S2.]  —  Beaction.  —  The  brine  ^  probably 
contains  magnesium  diloride,  whioh  is  a  yery 
common  impurity,  so  thai  makneaimm  oavbonate, 
which  ia  only  sparingly  soluble  in  water,  is  pre* 
flMtated  by  the  potassium  carbotiate.  The  equa- 
tion wiU  be  MgCl,  +  KgCOj  «  MgC?0,  +  2X01- 
W.  H.X.H. 

[46952.]— Beaotlon^—Oneveason  fortheoloudy 
^peacapoe  s4  youc  mix^nrt  and  Pm  tbe  precipitate 
is  undoubtedly  the  imparity  of  the  substeaoee 
taken,  ior  commercial  salt  contains,  besides  NaOK 
calcium  sulphate  and  magneshntt  ehlblrlde,  ana 
oommerical  potasiinm  -  oarboVAte  ia  ifiixed  with 
alkaltaa  sulpnatea,  ohlorides^  eilicsi,  Set,  Asid  m  all 
probability  the  mixittgof  these  two  solutions  Will 
have  produced  a  dduble  salt  of  KCl  and  Na„  CDs, 
imd  tnis,  toother  with  the  orysuls,  separated  from 
the  impurities,  must  have  effected  the  precipitate^ 
Did  you  really  aee  a  flnoresoence  ?  Was  it  not  an 
iridescence  cauied  by  refnurtlon  of  the  ligbt  t'  For 
as  you  perhaps  know,  CI  would  tend  to  destroy 
aiky  fluorescence.  It  is  impossible  to  form  the 
equation,  unless  to  analyse  quantitatively  as  aoouf 
ralely  as  possible.— A  Mjsdiqil  Samssars, 

[4606a<]  -^  Paaxl  Aahaft.  -«*  Foi^  a  v^ty 
minute  and  aoourate  analyfejis  of  pearl  asbes 
see  *' QuantitAtive  Chemfeal  Analysis/'  by 
Thorpe  (Tett^book  of  Scieneeti  Publishers: 
Longmans,  Qffeen,  and  Co.,  4s.  6d.),  pages 
82  and  140.  It  would  be  imposdble  for  any 
person  to  describe  the  process  more  plainly  and 
aoourate^.'-^A  Mssaxai.  ^txjiasrp. 

[46866.]— Bletnentary  Optics.— The  ^erica 
aMrration  in  a  telescope  objective  caimot  be  cor- 
rected, but  it  may  be  reduced.  One  way  is  to 
cement  Qie  two  lenses  forming  the  objective  to- 
gether, leaving  a  very  small  space  between  them« 
which^is  done  by  means  of  a  ring  of  paper,  intcoduced 
betweea  them,  to  the  effect  of  keeping  fihem  apart» 
Another  plan  is,  destroy  the  spherical  surf  aoe  of 
the  oenvex  lens  by  mtiking  the  centre  thicker. 
This  is  done  on  the  principle  that  the  refraction  is 
greater  at  the  ends  Of  a  lens  than  at  its  bentre.— 
A  MsDioiZi  BruDSirr. 

[46967.]^Batt«rF.— What  does  '< Amateur'' 
want  to  plate  with^-KX^per,  silver,  or  gold  P— Obo. 
O.  Blacxwixl. 

[46967.]— Busaen  Batt«nr'~*Tou  do  not  say 
wbiat  solution  you  want.  To  charge  a  Btmsen,  put 
nitric  add  in  ths  porous  cell,  which  contains  the 
carbon;  and  in  the  outer  cell,  which  has  the  zinc, 
sulphuric  acid  and  wster.— CAtoN. 

[46857.1— Battery.— A  Bonsen  battery  is  not 
so  well  adapted  fov  plating  or  gilding.  I  should 
not  tae  it  for  that  purpose.  Tou  had  better  have  a 
Daniell's  battery,  or  if  you  are  an  amateur  to  whom 
a  little  time  is  no  object,  use  the  new  battery  in- 
vented by  Mr.  Bennett.  I  have  tried  it  for  both 
gilding  and  silver  plating,  and  it  does  the  work 
well,  but  slowlly*  1  used  a  solution  of  soda  made 
as  described  by  me  a  week  or  two  since,  audi 
intend  shortly  to  give  it  a  thorough  testing,  and 
shaU  make  some  larger  batteties.  The  one  I  used 
was  an  old  2Ib.  meat  tin  (cost  nil),  and  a  flat  porous 
cell  6  by  4.  I  only  operated  on  one  saiall  article 
at  ones,  but  it  was  quite  suffibient  to  shoir  me 
what  the  battery  is  capable  of .— Os. 

i  46958.]  —  Half-Chronomateor.  — ^I  prssimie 
**  Chronos  "  is  aoquaio^  with  ,the  X^jpx  esoape-* 
ment,  so  if  I  give  him  a  descriptiea  of  a  half- 
chronometer  (generally  oalled  a  lever  chronometer, 
and  stamped  ^lCorton*s  Patent"  ont^platv),  be 
wHl  understand  the  difference,    Vbis  escapement 


has  the  lever  mods  of  unlocking;,  and  chroiu>m<stor 
mode  of  giving  iqcmuIseL  The  bsilanee  staff  iji  fitted 
with  two  rollers  :tha  bottom  one  Isa,  cc^n]^f9^sr 
Working  the  lever  and  pallets^  saqie  as ,  m.an  or-* 
dioary  fever,  but  the  pallets  bf^ve  no  impulse  facasr 
and  80  made  that  the  wheel  has  a  long  drop  on  tna 
locking  face  of ,  the  inside  pallet,  and  a  sbort  drop 
on  the  outside  locking  pallet.  When. tbe balance, 
by  means  of  the.  lever,  uDjock&ibe,  outside  paU^t 
the  wheel  begins  to  nerform  the  Xbng  drop,  .aiia 
in  80  doing  gives  impulse  ^by  a  tooth  in  advance  of 
the  pallets;  to  a  smcul  prpjectlng  jewel  ifa  the  large 
roller  on  balance-staff^  wiiioh  x^  at. that  m^sn^ 
travelling  in  tl^  samo.  direction,  ti  is  an,  escsf^e* 
men^  not  hked  by  watcnmaWs^  J^ou  mention  in 
your  query  «m  ove^ coil  ^pruig ;  fl4#  may  be  appEe^ 
to  almost  any  escapem^nL'  but  is  ntver  ptftlo  a 
verge  or  borizsntal ;  it  woiu^  ^  ^  useless  as  a  coiz^* 
peoiation  balance  to  sucb  escapemsrtta.-^0>  K^ 
StocKtoit.  ,   ,  .,    ^ 

[46961.]— Battery.— Perhaps  "BeU"  has  Jiar- 
amued  w  carbonic  buti  too  ^3vsU<i  And,  In  oonse- 
qnence,  baa  no  metalUsoonneQUoa  iplth.t^  carbeik 

[469fel.l-^Battftry.— It  seems  to  me  that  jrota 
have  us^ 'paraffin  ofl'  iiistead  of  paiiiffib,  if^SD. 
you  would  of  course  spoil  the  carbons,  and  it 
w'^uld  ofeeprdp  all  over  nie  nlates.  •  If  you  cintiot 
get  ipacaffiny  use  pitch.  TUs'  is  bommotaly  ussd, 
sod  seems  to*  answer  every  poijiess.  Ton  may* 
perhaps  dean  your  earboasby^rosiBtiag  them'  before 
a  hot  fire  tiU  laie  paraffin  oil  is  ddf^n  offi^-Os* 

•3— Battery.^Pat  jour,cadM>n  plates  qq 


a  dear  fire  till  the  paraffin  has. all  biirnt  ^tol 
them.  Xi^t  them  pool,  u^  then-  heat  flf^e  end 
(about  an  inch  and  a  half)  overaBunsfn  bureer; 
then  put  a  lump  of  paraffin^  wax  on  tne  enot  and 
let  it  soak  in>,aad  continue  putting  the  w#|c  on  tho 
end  iiH  it  shows  a  tendency  tp  fatoh  aligbt;  naw 
take  vour  blowpipe,  an4  oirdet  the  flava  oa  the 
end  of  the  plate,  ^xd  jou'  wMl  notice  the  wax  re- 
ceding Ir9m  the  fiame;  continue  using  ibs  Uow- 
pipe  nil  you  have  driven  tbe  wax  back  far  enooffb 
to makeyooroonnections*  )l  yourjhs,ve  d^wi wb 
carefully,  you  ought  io  have  a  Ime  of  wax  rail 
round  the  carbc^,,  ^fft ctuj|lly  jireventing  the  solu- 
tion creeping  up  to  the  oonneo^o^^-^ToB^ipieff  ♦      ' 

[46963.1— Btereosoopie  Cattier^. -I  Would  'not 
advtBe  ^  Ststto''  to  constnlot  a  eamsra  solely  for 
tsking^  stereoscopic  pictures.  One  may  be  made 
for  the  two  following  lizes :  6)  by  4f ,  7i  by  4|. 
The  latter  is  used  in  suck  cameras  for  stereoscopes ; 
the  dark  slide  is  so  constrocted  to  oarrythetwo 
sizes  without  the  use  of  carreers,  llie  first  of  a 
ieries  of  artide^  fully  described  and  iliuitftrsted  by 
the  writer  on  the  construction  of  ,such  a  camera, 
will  be  fomid  In  the  Junti  nninber  of  "  Amateur 
WbrkJ*  It'WomMI  take  up  too  flfuoh  valuable 
qiaee  in  tha  queries  bf«  thus  <^  B^  Mw**  to  "gitM  in^^ 
striictions^iwtdioai'  ol  vety  Simpler  ccnStitiotk/a. 
WfaienI  aMUor  apparattis,-  I  Hkb  ^omstMn^orna- 
menial  as  well  as  MMtuU^jMMSBpj^sBOtst^.     • 

[4^63.]— iA»trbnonxicM.^(lJ.As  ibo'  rotation 
of  the  earth  iS^in  the  saime  Erection  as  the  orbital 
motion,,  the  motion  in  space  of  ^n  ^ject  on  tbe 
equator  at'zMdntght  is  emisl  to'the  nnnion  in  qrbit 
of  thaear^  plus  themotSon  of  rotation  ;  at  mid- 
day, ^e  modon  in  orbit  miiius  the  motion  of  rota- 
tion. At  midnight  ^e  motion  in  Space  is  greater 
ttian'a  plade  180°  dtstftftiliy'twfee'  tk^  v«h)city  of 
the  earfh*B  tdtatton.  (^  Both  the^  earths  atid  moon 
revolve  round  tbeir  oomiiiotk  oentrs  of  grscvity,  so 
it  is 'Squally  borreot  %o  ray  that  the  eanhrevoltes 
round  themooa^  si  thait  the  moon  revolves  4^ui&d 
the  earth.  This  is  explained  by  the  familiar  to« 
perinsDt  ttl  fisdng  a  heavy  and  a  ilgKt  ball  on  the 
eads  d  a  stick,  and  revolving' them,  on  their 
common  oentrs  of  gravity  .^-MofAs./'         :      ^. 

[4e966.]^Pianefdrt^.— r  migbt  ^ieU«W.H." 
thtft4he  besl^ay  to  keep  his  wires  fifomrtistbig 
itronIdbeiokeeptheminadrypIaDe:bttt,  aslaan 
afitsM  thfib  woikld  bo  but  stale  tnfermatioil,  I  Will 
psoommend  him  tO'  give  tbem  a  smaft  rubbing  #i(ili 
a  leather  and.  al  Mttle  stakM  lime.  Thitf  will;^ 
least,  undo  the  mischief  6f  the  finget-mdrks  that 
are  nanaUy-lef t  ob  after  stringing.  If,  however, 
tho  msft  baa  began  to  appear,  he  oannot  do  better 
than  rub  them  with  a  ts^  that  has  been  lig^y 
touched  witk  parsAu  or  sweet  oi)^  thmigh  I  shmita 
wanfc  him  timt  in  bo  dotbg,  be  oannot  Wteo 
careful  not  to:leithe  oU*  touch  the  Iviitost'^ilis,'  ior, 
if  it  does,  it  will  inevitably  creep  betweea  them 
and  the  wood,  and  cause  them  to  slip  back  after 
tuninffi- W.H.UITIE8.       .  - 

f46966.]— «Wiaiico.Sprlii«tt.-^I  'do  ti6t  It00# 
of  any  thing  belter  than  todip  a  small  dr31  in  yotti^ 
wateh-oil  and  oil  it ;  yon  must  clean  dff  the  rust 
first ;  BO  letigus  the  coHs  work  free  of  each  other, 
the  oil  will  not  interfere  with  the  going  of  the 
wateh.— A  FsLtOw- WoRKHaXi    '  ' 

.  [4600^.]— BeiXway  Ourye^.— Tbe  formyla  is 

riot  correcUy  quoted,;  itshouldbe^?^  «  /  9rr  ^  90% 

Heqre  c  and  r  are  snpposea  to  b|s  in  feo^.  but  as  tb# 

.  radius  is  general^  an  exact  4^umb^  pi|  ch^v  W^ 

t  ouy  take  one  ob^MLM  the  luixt,  in  vriuoh  ca^»  (be 


m 


<?  will  6iB9fiP^f  i«^  tbfS  fMmala.bflfBQiMs  a  i,. 
90^  -^  'KKj  wofre  r  jis  the  radmi  in  smuh  qI jm 
Ip^Jthor^OftnM.IWt,    Theawglea^^ 
tbs.s^fn*  to^^yJ[engU)  olj  chain,  pffo^iM  vssib 
tho  same  cba^  ipr  a^  the  measacemmts*  Q  t^ 
ra4iuf  >*  *0'  chamsj:  ^  «,  40  ia  ibs  abon  fomah, 
%  =•  3*U16«  ,9m  it  will  be  mora  opnTenient  ttr 
reduce  tba  ^^  to  miniates,  whiidi  thas  beootMi 
|,40tKj  wotbsrsfprehawrt.^  <a,4Q0'  v  3141^x  40, 
from  ^b¥?U  it  ^i)  ba  ^ond  tbat  •  «=  4291'. 
If  you  have  a  ^able  of,  natural  i  siuAS,  tba  sng)b  tea 
be  found  ▼•ry  easily.  .  If  the  angle  a^  csntzs,  le* 
pag*  W,  Kov.  25th,, be  bisected  T^d  perpendiSoUr 
^  A*K,  H€  Will  1^0  sceii  >hat  the  sino  of  hali  the 
an|{Watfeeiattf6.  6t  nsi^e/t^  fc/2  -f  r\  ortsHtjg 
r  ks  the  nnit  'of  i^eamreo^ejft,  'fc(in.  (f  ^l'f2r;h 
this  csae  r  si  40,  so  thatsfti.  a  =s  -ftlSo,  from  which 
a  will  be  found  to  be  about  4T.    The  first  t&ethod 
is  the  mbretasepiate,  as  ordiaatyatitMes  s^  not 
wodi  to  desinalslof  A  teinitte»;  aikd  these  dsoiissls 
aiSiiaipiiittnt  in  ItBgisnrveB^i^**!!^;.  L  OJB^ 

^46972. J-^Cb^p  fbirxA  of  Voltaic  OelV-You 
igbt  sUcce«Nd  in  making  tbaXecla^ch^  cells  wock 
by  soaking  the  norona  ceHs  (and  cpntentsimtsi 
w^  W)  m  w^er^  and  dhangiog  the  wider  be- 
^uentiy,  .taking  ca^e  tp  drain  th«,  cel^s  after  ev^ 
soaking.  Xt  fph  wiJf  not  dp^  yon  can'  take  them 
to  .pieces  and'  recharge.  Xou  could  makea  9J- 
vanometer  for  a  coi^ple  of  fhiliingsi  and  I  vvaU 
aavi^  vou  IrO^doso,.  .{  cannot  say  why  your  oew 
cell  will  not  rup^  the  pell^  as  I  don't  jwowioacb 
about  bells ;  hntl  would  not  advise  the  use  al  the 
fiew  battery  for  that  purpose^  as  it  ^peqnires.'mow 
attention  than  Xjeclaucbexells.  '  If  soda  solufica  a 
tis^  the  cells'  dry  up.  ^  1  have  not  tned  pots4)» 
as  the  other  is  cheaper'  but,  any  way,  I  think  t{i«y 
will  require  at  tdaat' daily  attention,  and  sometiafif 
more.  Onrei^^gVmir&ueiy  overacgain,  itgtrika 
me  that  p4^rbaps  y6u  baVe  oinitted  tQ  fill  tbs  ptTroiu 
potvrltti86l5tfota.^(^  . 

£46372,]— Cb^eapi  IFona  of  Voltado  OelL^Toa 
do  not  say  ir^atyou-put  ia  tiie  potrona  pot  with  tbi 
Tins.  I  presume^  iti  was  s<wm<  of  tkat^otsiksolA- 
tioo.^Jf  ihsi  bell, yon  speaki  of. .required .isar 
Xie4s»cb^  io  .work  itx  it  is.  not  likely  that  oas 
bal^esy.sa^aijDoviieiieak  of  would  prodnsetfy 
effect..  :Fill4bopos9ua«poS  with,  a  strong  sslotim 
of  ponuaoA  broiTO'  potash,  as  it  is^  oommsRisUy 
termed,  $0rk  it  .pp.  after  sottins'ixi  thesinfls  put 
tko pot  issidfi.tbe  tii^ and  fiU'tip -witk  iSoK^bonn^ 
Yoa  need  not  maisteiti  tl^e  boriagaiunlesS  yoa  vatf 
thft  battesy  to  ifwk  at  Tonee.:  1  expect  yan  snU 
want  louf  or  Jli?0(to /equal  tho  Ooginal'JLsclaaokis; 
X,  k^vA  Aoti  ieand .  this  istQfilej  .of .  bfittery ^eseel  the 
Leolan^h^f  tteogb  otlifurs  ssemftoi  •&«  Ifthscsis 
no  i^axk  liai^e  atithei  junotten  of  the  two  odnneel- 
iil0  wiros,  pst*^  tho  ^ftrtimity  of  one  on  yosr 
toi««e,!and  tbsn  toooh  tJbe  Kmgoo  wctii  the  osher, 
ym  iiriU  .McpsKisaQe  ((a  flight  metallia  tssti>- 

r€fl9T4.1i-H6ti«OntW  Tfecapismont.  -,  This  h 
aiddrttrsM  tb^^i'P;  W.,*.but  I  tiike  ttio  Ub^  to 
reply.  Th<r  nimdlef  dot  6f  the  three  6n  the  tolateof 
Qth&f&  wtftcl^U'for  i&^  purpose  df  "out^watdh 
in  be&t,  tbb  dot  Wths  outside  of  the  balance  cihotld 
come  direct!^  o't^thi)  middle  dot,  wbeot  ^  vst^ 
stands  idlb.  Th«  t^brd  •'^draW'iS  often  oied  hy 
jobbers :  it'm^itn^  ^detent*';  ther  detent  side  of  (hs 
cyllddefr  is  nearest' the  dots.  The  verge  watch  ii 
the  Only  uratch  widob  has  fwt  ^  a  **  draw.**  A 
pCitttea  p^g  irotritf '  be  preferable  to  tweiezf w,  c^ 
account  of  Its  bein^  lighter.— A  Fkllow-Wou- 

[46976Ji  VC^My.j'^yoiur»  bird  ia  .prnta^f 
bemg  suffocated  ^y  being,  hung;  ii««yr  the  esling 
wbsn  caadlest  gasi.i^  are  being^  burnt,  .fna 
without  thist  tha  air  lear  the  top  ol  room  khj  bo 
means  wM^me.*.  as.yoa  JBiay  esptfittcs  I7 
stajsdiiig,  00  fa  ^tablO:  wbeawiftdowa  ane  ibot  an 
t)iese  are.severaJl  people  in  tho  roonu  fissMdj: 
^4aca  the  cage  on  table  ov  oa  tho  ipteoadb- 

P69T0.1— 0*ttiary.-^-Tdb  fliotiM  J^iteyonrbifd 
froib4  to  6  dkbpb  of  eanaradVne  ^£  tergfoCd,  ct 
upoii a BmaU p^d of soakeabrend.  To« canprc* 
cure  a  botHe  of  eanatadyne  from  Mr.  P.  lubsi 
Wllfrfd  Works,'  68,  ObsOk  IB^arm^road,  liondoa, 
K.W.  Ccintihitt  to  give  the  ust^  food,  but  ao 
hsmpseed.  I  have  found  this  an  fnYaluabls  remedy 
fo^astht^^  in  eaUarief;lf  tba'  dft^ls  of  long 
st^ding it'is ndt  posUb^  to  entirely  curs  tbebro; 
tbe  bird  sho^  hoc  be  keptia  a  i^oom  where  g»  fif 
banking  1  tbsy  loto  their  xei^era  in  ooiisequestce— 

[45076J-Ta«aary,T^Try  4b»  first  preseriptioo 
of  .<*il  Medical  l^tudM*'  gitsd  to  aSwo-lsggs« 
patient.,  j^b  be^p-seed,  but  only  ;rapo*  sUtbMSM 
tii^e  abundance  of  bread  8oakea>in>p^ireiSal«tttd 
than  pr^^sed;  qozmnnatntb  lettuds^aaAimitscmtSi 
(twice  a 4W^).  t>y  tb#  fotlyiog jfff  wtlon  :-* 
Thr9w  %  puce  of  the  ji^umb  oi ,  whMa  bfead  itktni 
the  size  of  aipuij  ut^oa  cufluj^of  milk«  ^ftwgsad 


fresli,  for  as  soou  as  it  a  sour  It  #11140  harm* 


sUrringiti  aQ  th«  Ui^.  X  v^t^th  a,w«o< 
it  is  oT i^a  coniUiitAn^y  ,of  -p^)^ .  I 
feotly  c<^  befarogi^i)i|iv,  to  tM  ^t» 


'^ti^<^sjaay» 


Ui^2dflWi. 


T!ti(ilSat£WitMASfti^^in)^'f^       6^'fl6riifoSrNd!  896 
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Qift  thift  pMto  only  OB^  lA  four  dayi,  as  the 
iaCkaia  it  DQt  alight  at  preaeiit.  Yod  woald  do 
beittouialiDncBODathio  medidaeb  betides,  wUefa, 
'i  I  am  an  aUopathnt,.  I  ea&n6t  tmt  z«ooni-' 


_  Ivory  flftrongljfOTflii^'pariioiilaarcssea.  The 
foQowing  tUiutmw  irould  be  the  most  tisef nl  (add 
aboat  fire  or  sit  drop'i  to'  tHe  wMer,  nslog,  of 
csrone,  one  medioitte  At  <i  titae) ;  — Ipeeaciiaiilia, 
te6oitiiii»  nox  roniica,  and  If  all  these  win  not 
BoeoMd,  try  inlpbmr*  ufiing  the  fint  dHatlon  of 
aseh  tbietun*— A  W&ioAsj  Srmftlini 

[iS^7$.]—G^nB.tie»,—X£  l/i  a  common  ihiog  lor 
ao&iies  to  negteot  to  feed  their  jo;in/;  ones;  I 
believe  It  to  be  the  result  ol  lu^  bxecfdingi  X  lost 
fsreial  Tonng  birds  last  year  u^  fixe  sam^wiyr. 
the  old  birds  were  of  the  Norwich  breed ;  the  hon 
na  a  d&rk-ctasted  hUd^-i-JyuM. 

[4a»78.HOnnsiM.^Toa  4ra  patfaotly  right 
iatfaiiddiig  thattiie  catneoi  deaths  want  of  food. 
Similar  cajea  happen,  rar  «fteo.' Hie  walea 
should  Assist  the  hens  in  uvp  f  atigoing  offijos  of 
fmcgtbe  Saebealcl,  af^  thb  US^Shave  f  uiaUed 
dtsirdotjr,  conststlng  ik  sitting  on  the  eggs  and 
bitching  uie  young.  The  hens  h^pote  Sred  OX 
thijr  ardiionB  task,  ana  ^>Qowbg  thehr  natural 
instttdt,  }wte  off  the  dtitieA  of  a  lO^g  tnother, 
Slid  eiMct  their  husbands  to  ta^e  ixp  the  oeaselesa 
tak  of  feedins'.  But  ^ese  gentlemen  being  too 
bsghly,  bred  and  eultirated,  feel  a  greai  Indisposi- 
tioo  to  work,  beiuff  not  acpus^m^  to  I^  and  Bo  the 
poor  things  pernh  most  irdi^ttjblif.  The  only 
rems^  is  to  feed  the  little  ones  frpm  the  yery  firdt 
4iy  of  Qieir  Uf e.— A  MEDlcJUi  snmKKT.' 

|4697^.]~35toIUn».— I  regret  that  t  cannot 
m  you  any  information  abon|  ateel-piata  etchins. 
For  oopper^pUtes  two  prenarattona  Are  required, 
0)  The  mord&nt.  composed  of  bjdsochlori9  acid, 
l^  grammes^  chlorate  of  pota^  20  grammes; 
w&ter,  8S0  grammes.  The  water  ^  to  ho  warmest- 
sod  the  chlorate  of  potash  perfectly  dissolved  in  it 
flist;  tbia  Iha  adld  tt  Added ;  tivsoonimon  muriatic 
scidof  oommaroanast  oot  be  useWi;  ft  gives  off 
JntolsraMe  taaaas,  and  ia  of  a  dtop  vsHow  colovv. 
Ihapropar  farm  of  tlieacii  ior  etiBhiBi^  dies  ikot 
lomevaad  hat  a.  vary  Alight  «donr  ^hen  mfiaed 
with  water.,  (2)  ThdgroaBtiortha«oj^pte«  plate, 
rof  aaolutiottofyellow  beeswtt  in  tar- 
nted  nnlU  aO  aedimeat  vemahu ;  the 


bhitioiLBhonld  beeleatv  and-  of!  a  br%ht  yellow 
oebar;  add  oiie«aiKth  of  its  VoItim«r  el  7«paa 


asa.    Toprepaia  the  plaile,taesb  the  tarlace 

witkengravera  eaiery«*pap«r;  ihenjpbat  a  amattr 

qiaatlty  of  fha^socdaai  lata  a  ^hatibw  pons^aibi 

bA  tnxh  as'phoiogtaiihers  Yise,  and  pot  tie! 

ptite  m  the  balth,   leavhig  it  untA    the  sar- 

isoe  darkaoa   lill   ov«rc  if  'toy   spoti   feiaaia 

Wihttit  is  a  aiga  that  tha  plate  li  greasy,  in  whtoh 

csM  the  graaae  nwt  b4  removed  t  ^en,  whea  the 

pUto is nncfoetnly  dark,' wash  aaa^^  4ad  pear 

on  a  little  of  the  ground,  so  that  it  covers  ttie  aaV'* 

fioe  all  over,  let  It  dry  l^r  t^alva  hom>  then  apply 

a  second  coat  of  ffround,  andt  without  wmog  for 

vttcdcy.  smoke  the  sorUce  with  twisted  tapers, 

boldZng  the  plat^  upside  aowuT-^^lj^  4^*  Ana  the 

pUte  mil  be  neady  for  etching  jm^  KtctbiDfi  needles 

G&i  be  made  of  ordiaaiy  sewing  needles  with  points 

Qfdifferent sharpness,  set. in  if,oodepnandlesu    A 

aoi^  satiatactory  kind,  however,  cqnsista  of  a  bar 

at  ttseL  about  the  thickaess  of  one'a  UtUe  dnger  in 

tie  middle,  tapering  to  a  paint  a^  each  end  ;  Iha^ 

AMdles  are  more  easy  to  y^otit,  wiih»  as  ihe  wei^t 

of  ths  needby  or  rather  bar,  is,ena\^h'to  penetrate 

tlie  wax  coating  on  the  plate,  and  the  hand  is  left 

at  Uberty  to   draw  freely;  the  needle   can  be 

Atrpsnoi  on  a  abarpening  stofiei   Kdw  proceed  to 

ttair  on  the  plate,  taking  oare  ^at  the  needle  goetf 

ttnmgh  the  wax  and  teaches  th9  plate  ;  take  care 

•hdihatynar  aaiL  does  not  remove  ihe  gronhd,  or 

ttscs  w9l  be  a  libe  where  yea  do  ttot  want  one.  It 

^a  good  plaa  to  hate  a  pieee  'of  'beard  witb  a 

Mlev  aboat^  of  an  inch  deep  emdcifa  it  of  slightly 

iMgw  dimenaioas  ttmn   ihB  eoppdip*    Pface  the 

pl&te  in  this,  and  have  a  flat  piece  of  wood  Iflte  a 

miog.  mlar,  whiph  yon  cav^^plM  across  itlie 

^a,  10  that  jou  can  etch  ax^  pa^  of  the  plate 

Jwatfear  of  ^fl^maging  the  groiM»    Draw  all 

^darkest  lines  first;,  the^  iiamecse  the  plate  in 

gg  Uth  confiiiT\»ig  the  mordant  for  thrjeehoars^ 

T*ka  it  opif  dry  it  with  blotting-papers  taWng  ears 

an  to  posh  the  wax  back  into  the  lintes  you  hftve 

utin ;  draw  the  nest  darkest  lines,  put  the  pla^ 

tt  fte  hath  for  U  hoar,  dry  it  again,  draw  the 

War  Lass,  pnt  it^u  the  bath /or  tkre^a»*rters 

ot  ta  hoar,  fy  again  and  draw  the  lightest  lines, 

IJQapTit  in  oath  for  three-quarters  of  an  honr« 

gs  Unss  will  then  have  bitten  for ,  6  konrs,  4  J 

55«»j1|hodr,  and  thtce-qu'arters  of  an  hour, 

ywiagto  thediikness  yon  triA  to  produce.  Sht 

U"jais  shout  the  avenge  timo  for  this  bitfag  so* 

jyp}  btttltfe^nlree  a  longer  fimefn  winter,  and 

•w  in  niiutter.     The  ground  must  now  be  re 


y?d  with  petrdenm,  and  a  proof  of  the  plate 
JJUbe  takea,  to  iee  if  there  is  anything 
•yewtsdmted.  The  etdHng  ismuoh  improved  by 
JJJg  toiihsd  ^p  with  a  sharp  pobt,  fllHng  np 
gfiysiittavhive  left,  and  making  the  shades 
25?  ^•**«i  W»  h  done  frtthottt  add,  of  course. 
o^aaMttlathafljleof  eagraviag  :.it  is  termed 


"dry  point."  TTn3es8  yon  have  some  experience 
in  copper-plate  printing,  I  should  advise  you  to 
send  the  plate  to  a  teguSr  Kthographer,  as  it  will 
be  a  longtime  before  yon  can  print  properly— the 
presses  are  expensivti,  £6  6s.  or  £S  Ss. ;  a  printer 
win  do  them  for  you  «t  from  28. 6d,  to  53.  or  so  per 
dozen !  it  depends  on  the  style  in  which  they  are 
printed  and  the  paper  used.  I  in  ay  mention  a  few 
ptices,  as  a  guide  to  you:  copper  plates  from  Is. 
each,  atehing  grontid  Is.  per  oottle,  needlea  from 
6d.,  double  ends,  all  steel,  Is.  6d.,  porcelain  baths 
from  Is:  6d. ;  the  prices  are  probably  very  much 
the  same  everywhere.  1  get  my  materials  from 
Bob«rBon,'99,  IiOng  Acte.  I  forgot  to  say  yon  must 
apDiy  the  ground  to  both  sides  bf  the  plate,  or  the 
bitnig  solimon  wflf  attabk'  the  back  when  In  the 
ba&.  I  shall  be  glad  to  gfve  you  any  further  hints 
that  yoa  may  need.  If  I  oanl  i  have  quoted  largely 
from  Ham(iiton's^*Btcher*s  Hcuidbook,^'  6s.,  pub- 
lished by  Emberton,  Long  Acre— 1  usetfulbook. — 

'f46981.]  -^Vertfe^arhltir  CkHlet.'-If  ^oti  lotik 
atthe'begibniag  of  myavticteeon  the 'Verge  watoh^ 
vou  will  see  drawing  of  what  yoa  require;  ft  will 
be  nscesaary  to  protect-  ^bottom  fialoi.  it  yon 
have  not  flpt  the paper^  write  againi'— A  Fjcux>w«' 

rM9S3.}^ Oonoeeta  Bed  fas.  Msmi^aiB.^^Te 
'  *  I>BflOWi>L*^-^I  shouki  say  use  oonerete  in  pr^er*> 
aooe  to  either  ashl^  or  btiokwork,  not  only  on 
aocoaiit  of  ila  nheapnesa,  bat  on  eeoonat  af  ttq 
homogeneitgr;.  which  permita  the  strSoaand  ja^ 
thrown  on  the  bed,  to  be  distriouted  throughout 
the  tvtiole  of  the  fouadattout  I  nave  known 
iastancet  ^bere  fonnd«6on8  in  ashlar,  for 
la»ge  i^voltiBg  cbemieaf  f  arnaee^  in  North  of 
El^tend,  hate  g!ven  mdnt  mnatfsfaotory  results ; 
Ihe  same  paHissnave' put  down  concrete  foui;id$k* 
tiOns  with  the  greatest  bene&t,  and  also  at  a  mudi 
less  00^  I  do  not  propose  to  go  into  the  matter, 
bat  simply  to  give'^Desoridi"  particulars  ef  one 
large  bed,  about  Mt.  by  lift,  by  5ft.,  that  I  have 
reeetttly  put  dowii  in  out  own  works,  and  which 
appeate  to  "be  a  thoroughly  satisfactory  job.  The 
eeslmay  appear'  small,  bat  it  it  the  actual  cost 
tons;-* 

Cost  of  Concrete  Bed. 
Broken  slag  (from  blast  foruace)  2s.  9d. 

and3i.pertQn,9itensia&wt.^.,^4.  14  0  0 
Portland  ce^e^jt,  ^2^9.  per  toxigS  tons    17    4    0 


XSl    4    0 


Costofslag per  cnhio yard  ..^, «..,., »p,  3    4 

f^    ,»  cement  per  cubic  yard  ..*.,.  ^»  4   0 

„    ^  axcavatingt  tip^ng,  aadl  mixing  1    ft 

Xotal  cost  per  cnbio  yard  9   0 

Bart  of  sle^  ivias  Uiq^  cabtt  and  part  imall  to  fin 
up  interstices^.  Bagina  bed  was  anpportod  <m 
railS)  aad  the  oonooMe  mixed  and  tipped^and  then 
leveMed^  and  well  packed  into  ooffners,  aad  anMaid 
holdm«*down  bolts,  &e4  AaUas  •  woald^oet  Ssi  fid. 
per  0.  foot,  or  j^l  ^  6d,  per  c.  yard.  Trusting  this 
may  be  of  use  to  **De80ridi^'  is  the  desire  of- 
W.  S. 

[46981.]— Hardening  Oopp«r.~-AA  addition  o£ 
a  smaU  percentage  of  phoapWQs  to  Ih^  .copper 
when  casting  gives,  considerable  hardness.  HiMn<* 
meriog  hardens  it  to  some  aegcee^— C^u^TVOir. 

{46984.} —HardeninrOoppeor  —Certainly  there 
U*  Xf  dipped  into  water  when  bright  red  it  will 
be  hardened;  hilt  when  I  aaed  ^^per.nailafor  a 
oUoQharrbuiU.boat,  I  alw.ays  had.tohanlen  every 
Aifil  hy  hammaring  i^oo  a  aoMotb  a«vil«<-4.  J^iA^, 

r46d86u]'^Oadtii«  tlia  ISdges  of  ]I<niat«.--' 
What  you  ahonld  me  is  strong  aiae,  •  i^cb  is 
equivalent  to  weak  gUte.-^.  J.  Al,  Liverpool. 

^6995^]«^a<|ingr  tiie  BcUraaof  Uoaatn.— 
Yoa  wm  Boccaed  he^^  with  year  gam  if,  after 
nntting  it  oa  the  pai^  with  a  hrash,  yoa  allow  it 
torem&m  tiU  haU^dry;  yoa  wlUfindU  will  then  stick 
at  c^loe.  Befoire  gemming  the^ paper,  leave  it  for  ai 
lew  hours  between  damp,  blotting-paper,  and  don't 
use  the  gom  too  thin»-H)B. 

[469d&]^4QUdtn9  the  BOffaa  df  IKovnto.*^ 
The  edges  of  not  moonts  ai»  gilt  by  very-  narrow 
stiipa  of  gold^papor  rtuek  xouad  them.  Ilia  best 
way  to  do  ia  to  fasten  the  gold**papeffv  baA  npv  on 
apanaof  glass«  and  when  dry  give^a  ooatof  tMU) 
OMftnglae.  When  dty  oat  into'  atrips  ^vu  broad. 
Pradtioe  is  necessary  before  you  will  use  properly. 

— BaLTAflt.. 

[46987.]  —  Tinning  or  Bromrlag  SmaU 
ItallAatale  Oaatiingaf^-rl^o  noli  know  of  any 
method  of  broaaing  iron  without  melting  it ;  bat 
perhaps  the  following  may  suit :— To  render  iroa 
as  white  and  baantif ol  as  silver,  take  ammoni'aeal 
salt  in  pocrder,  and.  mix  it  with  an  equal  quantity 
of  quicklime.  Put  them  aH  together  into  eeld 
water  and  mix  well.  When  done,  any  pieoe  of 
iron  whfcih  you  shall  have  made  red-hot  will,  if 
yon  steep  it  in  that  prepared  water,  become  as 
wUte  as  silver.  Ton  must  not  get  the  articles  hot 
enooi^to  buns  them,  and  use  a  dean  fire.  A 
Utde  practice  would  assist.  —A  Fsllow- WosncAir. 


ONANSWSItED    QUEBIES. 


ZU  nHmh&r§  and  tUkt  qf  fueriea  which  remain  wim- 
noerta  /or  fiv  wuU  are  m*itU4  m  thia  UM,  and  i/  ttOl 
unarwoertd  are  repeaUd/our  %Qtelu  t^fUnoard*,  W*  trust 
our  readers  ufiU  look  ovsr  the  list  m%d  aend  what  i^formatUn 
tkejt  eanf&rtke  ben^Jli  6f  their/tltout  eontrihutors. 


Since  our  last,  E.  Os^raaz  has  replied  t^  4et8t ;  VT, 
BobiasoQ,  jpn.,  46118. 

40393,  H.P.  of  UMomotlvts^p.  4a. 

46836.  Am*ripaii  Biroh  Btain,  43. 

46394.  Timtnt  Freoch  or  6th«r  X*euiiulums,  i 4. 

46S99.  L.  aod «r.W.  Engine^;  44. 

46yn.  Cottage  BuOdin^,  44. 

46118.  Pbotographr,  44. 

46121.  Boat-yBuOdinap,  44^^ 

46612.  N.UR.£Bgtaea.p.  188. 

46628.  liembeiaefMldknd  Coaches,  tae. 

46B26.  CbemiMl  Balaace,  IBS. 

46632.  Londoa  Bxcauauioos,  13^ 

46635.  Xmitatlqu  Hirble,  138. 

66648.  ■  Chimflejr;On  Girder,  13&. 

466a0.  Eteotzica).  189. 


QUERIES. 

— ■  •••      ■ 

C46Dd5.1^-8uttDa'a  8t6raffe  Battersr.— I  haTS 
CO  ostrocted  a  storage  bitterf  on  8attcm*«priaoiple«and 
befpn  using  it  I  shall  be  glad  if  someeleotrioal-friend 
would  answer  the  following  qaesttCns  :  -In  charging  th? 
mUs,  must  they  be  put  to  Ifce  dmamo-mnoineti  be 
oaaffsdonsatatJaie^ogcatt  <hey  be  pot  on  all  at  onee. 
or  fan  they  be  charged  both  wars !  After  charging  the 
storage  battery  with  the  dynamo-aaiohioe,  ia  these  any 
dinger  in  harn^Un;;  ihe  oonneotloas  of  the  battsfy  whan 
making  the  contacts  to  the  lamp  to  be  lighted  with  the 
n%ked  bands  I  And  if  so,  would  indidrabber  gloves  oo 
for  ioSolMtoza  T^Buainnua  Liobt  . 

Naees.l-'Italiaa  «md  Bpaniah  l40&omoti^raa. 
>-Iisoitld  be  asuch  obUged  to  any  coxrdspoodent  who 
wonldgive  a^  dessiiptiaa'  of  any  Spanish«  alioof  aay 
Ttslisn^  eapEoss  lyiMcnger  )<»con|QUve8,**Trsa« 

.  i4699r.V«^amo  Warr»atw---To  Ma.  P.  WetHKa- 
mi4i^  oa  Ma.  W,  H,  Darnta^W  have  a  trichord  airtight 
piano,  withoat  the  efaiaoli-aaUtfaf  catalogned<  at  44 
fniineiui.  and  warranted  for  Ere  years.  Imsyeanof 
the  warranty  term  have  expired,  and  two  string*  of  the 
highest  G  hate  broken,  tKn»  atfeoting,  aliio,  the  G-»harp 
abovO'MMM  lon^Btrin?  being  adapte  (  for  two  notes  In- 
stead of  two  short  st'iiifra.  The  touch  haa  also  beoome 
some  what,  loose,,  which  detracts  mdch  fmm  the  plaaaexe 
of  playiag  Qii  ixutram^ot,  The  wires  hare  beMiae  xua'y 
where  pieces  of  flmnel  or  some  staff  underlie  than  onlv. 
A<  I  am  rather  disappointed  with  my  purchase,  I  ahuuTd 
begflsdtohear  ^bdiflCf  these  defects  should  be  tasae 
good  by  the  iaakinr  ?-J.  Jesm. 

146998^3— drtaa.—i  am  iatendhig  ea  aid  tire  rows  of 
nine*  to  ^y  or^n.  It  has  at  pressat  fbor  roMra^  as 
xoUowa:— 

<  Stopped  Diapasstti.. ..  66  pipaa,  wtood,  aft.  tc«9. 

.  ptinoipal 66     ».     mttkl,  4fli<    *# 

Waldwte..^^w. W    „     wood|4ft.    ^ 

Piccolo........ .„...  5i     „       M       aft,    „ 

The  pipes  I  am  thiaking  of  adding  are  as  f  oUowa  :•* 

Qpeu  Diapaioa  ....^   66  i^peSt xaatal,  8ft.  tone. 

Dtfldaoa  44    ,„        „        8ft.    „ 

BdHrdCn   82     „.    wool, , 16ft.    „   ' 

I  wacdd  like  to  place  8'>me  of  the  pipes  in  a  awell-boa  t 
bat  t  am  not  snce  which  of  the  rows  of  pipes  should  he 
choMa  for  this.  I  should  be  greatly  obliged  if  aome  of 
year  aumeroiu  tootrespoadeafs  eou)d  aaifst  me  in  this^ 
asd  if  they  <hink  a  te«d-*st(3p  would  be  advisable  of  8ft* 
tcnoiatheAW^,  I  would  like  tlM  sweU-box  to  baaa 
snmliasitiipMtibletohaveit.  The  xoom  in  whMi  my 
organ  is  placed  is  not  yery  large— Caism  Koaxxa. 

L46M0.>-PiaiaLO  Kepaira.-WinaByef  tihexeadoa 
of  the  *'  £.  M.'*  kmdly  gire  me  iofurmatiaa  on'  tbe 
following  points  !— 1.  To  put  new  strinn  in  an  upright 
piaoD  t  VhB  StriBg8<ar8  not  Tastoped  atl&e  bottom.  Sat 
simpb'^pasaroaadappC^  the  aaiaaalvingbeiaarasedfor 
two  oonsesutive  notes— e.g.,  0  aad  O^sharp,  8«  With  what 
to  clean  rusty  wires  T  How  to  remedy  a  somewhat:  loose 
tench  T  I  Jmov  none  ofahasuAiQafimB.  to  the  different 
perts  of  the  eonitMiMion«  but  s«n MQodhsoi  at  taaJB0v 
and  tuning  only— no  repei^ng,-^,  Joya«., 

C47000.]— KfHlAl  Steamboat^I  haTo  a  beat  whioh 
has,  up  to  now,  gone  by  clockwork  \  but  I  waat  it  to  go 
by  sto  im.  It  la  of  the  following  dimensions  :— Loigth 
ilk.  llio.f'brssdCh  4^^  dep^  8|tn.  Weald  an  engine 
i^ia.  bore«  lini  sli»k%  ha  anffloieat  to  drira  the boalat •- 
modezataspeel,  with  A  screa  ^In,  itk  depth?  If  so. 
-wiukt  aizt)  .bailer  would  it  req  uire  7  Wuald  a  boiler  6in . 
lonar,  4in,  diam.,  with  bottom  ends  flan^  for  a  lamp,  be 
sufficient  to  drive  the  engine,  r  Any  hints  Wotdd  oblige — 
AarAVECa.       -  ' 

[47tX)i.]-ttini*ture  Blectrlp  Xlffht.-To  Ma, 
Lahcabwr.— woti^  ton  oblige  by  teUmg  me  how  to 
makeamiaUitare  dectrie  light  for  a  soarf-pin  !-^he 
bal[tK7«)*a ,  toteeairied  ie  the  pocketi  I  read  abeot 
them  at  theEleetrio  JSahibitlon  ia  Ixmdea.  PUasegive 
f  oU  matrocttons  about  the  makiag  of  it.— H.  A^  P, 

[47008.]— Blaok  Painb  for  Wi^dow-aaabes.  — 
Can  any  of  jQfa  r^adenb  f  i^xa  experMsnee.  reoommmd  a 
black  pAint  with  a  fair  amount  ox  gloss  that  will  stand 
upon  window-eaihes  in  a  direct  southern  aspect  without 
biiilrring  !-0.  V.  Bau. 

[47W».]^8tomKe  Battery.— Wai  anr  brother- 
reader  kmdly  snaarer  the  f  otto  wtog  questions  f—l.  If  the 
camatof  thestoage  cell  would  do  to  rhig  aacleetrio 
bell  throned  about  M  yard*  of  wire  T  9;  If  the  current 
of  a  storage  cell  of  dimensions  below  Im  any  stronger  than 
the  battery  whioh  tihazges  it,  say  two  }-pint  Bunsens  t  8. 
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ICix^UttL 


Brm  lotiff  a  mitrmit  fttrm  n  •Vimjrrt  can  to  irhfcTiWd 
ufotMA  lor  $0  m\mtU»  f  Mb  <ur  i"jftLKor>MUA«, 

I^JIow  i*  it  tluitXii«Jifbtin»dk«o 


Inff rl*»r to fowlgn  f    _. __  ., :«-*i_:   •  «, 

ooffl«nvcf  (»n'titofD«£b  yocrln^A  *^  ^'  ImyeaUH 
<'  ■mlHlrM  dcmfeli.*'  How  <#  UagUth  bwrtmilt  ?  Do«0 
thu  ntuH  lln  in  t&u  mut^ai*  muUputaiiaiu  pr  in  }gnor- 
ftiifli«  of  the  propfft  mvtiiod  Of  nukioff  t— J>notT«TXD 

r4too5.v-B«nlr  of  VagMUUI^i  AatMitttiwAdb. 

■boutthu  following  N I  w«ot  to  pft)r  m(o  the  Bank  of 
Eotlftul  ft  terthfn  fttaonnt,  •ariwiO,  fiioooimin  err  lilfii- 
•ttoiDMnl*,  moh  ftmobat  to  b«  «oaJMBfe»A  Into  i^  hlb 
Wiimllf . pmibk to oiy ^eir •^wjror  dyrth,  what r»Jp 
pd"  fttjniim  doiw  lae  B«uk,  of  Etijtlttid  pay.  !f  the  £S<fj 

«  ^700«,V-OdUo4ioiv  B*nooA8.— wm,Mtt«»M»  of 

♦'  <>iini  •'  kJndiT  infomi  me  bow  to  in»ke  tba  above,  of, 
u^,  4  to  Oia.  dUno.  ?^Paolo  BufMo. 

T4t(»r.]-Photoff4*»phle.-i  twe  «Nwa*e  *t  t*^*«^ 
botmr  Begatitna  bra  fEeqocDUy  dleflMra*  bjetDan 
nmtdepoif  of  daac glaatf  vbicb  X  waold like.to ««t rid 
o/.  Til  m^Ativc*  »«cm  all  rigbt  tUl  neatlf  dry*  wb«n 
tmaUpfteoes  of  fh«>0tin  buret  up  *ad  detach  tliein«elv«v. 
Wovld  e^mebody  kMly  infozvi  aw  of  tba^vaf e  Mid 
reviedy  T  If  I  caooot  yroveot  the  epq:Uj  how  ahomd  I 
tanOi  ttma  oot  T^-ntaiiieiirM  FAwnn. 

[47O08.]-F«rr^»  QnUt«  T>evelopiiient.--<3aii 
tt^^aid«f41optfdbyAnMMosaiatot»bitenaifled?  I 
eaa  feft  ab<mdan<?e  of  delAU  ia  mf  sefatirea,  but  thof 
at*!  not  den««  enough  to  iOfue  a  good  tone  to  tho  ptint«. 

(irooai^Vavml  AtohltMttire  Oovt.  0o.  md 

>»!•*»•«.— Wi  I  aome  wftdor  fcindlr  »»y.  whirtaj* 
the  bcel  booke  to  etudy  for  the  elementary  stage  of  this 
•ttMeoit— ytoLVox.     ' 

mtgnetiee  71m.  berauihoe  jaagne^i  vt  atael  Un.  by  4w.  hf 
ottfrrntframSmee^sbatlienr  of  ^60  ceU«,,pUtea  2iia,  b/ 
21n.  1  Wnkt  amotinr  and  rfied  -wiic  required,  and  how 
n0atmd  oo  botwOteoT  Would  aene  corxvst  paiBea 
through  wii*  OS  behWp4  of  maohine  »n«var  pnrpote  aa 
electro-magnet  with  .whlph  to  magnetite  the  horshoe ! 
AndhMththow  Aanld  win  be  wouid  ou  bobbioeof 

•    i?-e.fl. 


apparmtuatifjfuirjfcnrcpTyiag  oat  the  tame  en  a 

oreomeothytfontlfiiMiipraetiaiUy  acwiMnted  iwM>  the 
aobjocty  win  kmdly  mform  me  where  I  can  obtain  each 
tef orraati^Mi,  or  refer  ne  t»  eome  work  from  which  I  am 
gath<rHM<eq^fa^Aknwriei^^^-g.B>B. 

(47020,1— Knfl.  B«o.  ntmt—^l  ibtMld.  ho  -nay 

?[lid  of  apy  information  about  thia  dene^  la  it  pomble 
or  any  but  etudeDtv  at  Oie  XTuiTenHee  to  compete  for 
tktMeatOatfoiAaad  OMttbtidlM!  lVhet«  eon  ZoMate 
MTticuIatv  of  the  egouniBatSNie,  aod  of  tkoeo^focthe 
London  degree  ?  When  netbeybeld^  and  whichia  con- 
■idevodtbeeaaleel«xatt.  t-Iy.  B  £^ 


{4»0« J-TBte«cope0  «t  the  Cryttml  Palace.-^ 
U  ia  witMnat  |ik«aare  that  £  iBf  ocm  foo.  lka«  yov  ea* 
ceUentJoimtalia  makins  gre^  psovota  amopgat  the 
ftud^ntaof  w  Wi^  Mining  and' jCechenlcalflcfaooL 
Nearly  two-tbirda  of  the  atndeota  are  weekly  t nbacribere, 
and  aa  new  scholars  keep  oomin^  in  erery  eearion,  your 
dreulation  will  ke9  iucxsoin^  •*  when  oaoe  they  com- 
menoe  to  be  reader*,  they  loA  with  pleaanxa  for  ita  ap- 
ace. Since  laat  year  I  havo  myself  intradoeed  is  to 
improrement  aocteties,  abd  tfaay,  too,  are  now 
taking  it  io  weekly.  I  should  be  Tery  much  oblised  if 
any  at  your  London  roadexi  could  infmrm  me  who  is  the 
maker  of  the  teleeoopea  in  the  tower  at  the  Crrstal 
Fftlacft?  Also,  the  dia.  of  the  objeet-giaases  t  At  I  have 
been  told  they  are  wonderful  teleaoopes.— A  Stuobxt. 

r47023.1~81iaftiaa.— I  hate  aahoxt  pieoe  of  upright 
shafting,  and  the  top  bearing  «fc  " 


^^fttnt,'i*-^Shm  17)olM.^i.  «DwpiMttBal^UbBiftirom 
aor  of  your  rraden  aa,  to  the  beat,  meana  to  fujsue  for 
seJlr-cnlttvadonoftDe  yolOe,  and  to  eCreogthto.  preserve, 
•lid  itmmB  ita  Mmr  and  ^mxtm  Uu  elftghqrin 
Pttbliof  IfwOenioM^  Ala^.4rriMNiof 

thejmouth  aad  Uuroat  jtiat  previous  to  and  during  sing- 
JSg,  willhe  recdved  imht)eet  (haoke  by—Ajr  AnaTtva. 

'  [kr(n!2.)-TruiiiinAtUlr.-^l  ahould  ho  glad  if  aoy 
reader  would  kindly  gtre  a  doMciptiaii  of,  and  iaf omuii- 
tioxv1>dift04nakO|'tne  hett-aiid  aimplest  tranamitter  in 
ooDWnon'wMi  the  Ben  rec^tver  ?  I  want  the  telephone 
for  use  between  hptuft  i^  atahle-^  distanoe  of  about 
lOOyarda.— A.  BafcL. 

[47018.1— aiaai  I— ih  T  should -like  to  keep  a 
small  eteam-Iauncb,  hut  do  not  live  on  the  waterside.  I 
have  made  inquiries  of  several  watermen,  and  they  tell 
me  that  I  could  lav  ir  attiH  iMittdtt  off  any  stairs,  pro- 
vided I  did  not  anchor  in  what  is  termed  the  watermtn's 
way.  Noir  in  ^nt  qf  our  staim.  at  PenUonli'therota 
plenty  of  room  and  shelter,  as  the  cattle-roaiJ^t  letty 
runsoutatoe4  wiy.  tn»o  boai  I  proposo  ^^ould  be 
tbpvt  the  ttoo  of  a  if^toiinw'*  hof.t.—aTii^-LAWiwH^-- , 

£47044]-  Ste»»*POWeA— I  ftm  »  wood-^ner,  aoil 
wftb  to  drive  mflwhe  bf  steam-power!  U  there  aby 
nOMal  to  IntsHctu  •(Uaerd  ol  Ttatule^  tot  ItMtaqcej^  br 
h$yfi  I  torcgisUr  nf  cngfoe  mA  y>oiUn  w  theifact  that 
lam  a  user  of  steam -power  i  In  i^ort,  is  there  anyone 
fo  prevetiti*«xcepiiikg;'  of*  e<yoi^,ihe  Xhmrknte  Oo.,  who 
kM«r»  UMr-howftl  Atoo^.  wilL  Oio- irateij  e«««iaay 
cb^iye  tot  o*e  of  winter  for  ^  h.jt  hoiX^*r^TKj^-rQVff^ 

niSLiAm  ra  j?r6ovf?,  th? eSgSrbf  dnf  t^J^'^jacSS 
pMMk  makttw  (tir  taiber  biM  tu^taded  to  ituOte)  A  butt 
jQiiil  with  CDC  aaothw.  ,Af  %m^Xef«of  f4<eff^l|D^7 
panes  ore  n^t  cu,t  B'iiiar(%  and  ttpmo  are  w  much  as  ^m. 
•part.  T  httt«  th^^M  Of  upTfif^o^  nripe  Of  l«pe 
OTTtrdl  wMh  iDdteirUHbtr  sUattoa.aatdaiteai  tonotvcr 

aiiinMN..'  '  '      "i    »        '  '-      •    i    r'    '• 

<'ft4rOMt1-BMkMkii«a«r/  Bboniie  .niths-i:  km 

SErt?^^l^tSl^M  'ihf  lid^^S5?l?So  m 

SMroati  Ivtiend  thtitto  iPiiiAiidphe^gijLtitdgchaitieal 

Osrdboara,  and  the  dish  must  not  do  patohea  wiwanyr 
mbg  tfadt  Will  m^t  todiieolho  y^ftof  tho  ^&hA 

•l^yihallbr^tMliat 
gAff0n^  M>«eiVng  Ihe^  toeadlft  f^f^4eotmf^^i^¥mArm 
thfiAbveotry  tricvde,  which.  I  think,  woiv4.be  easier  to 

fSSy,,  BM  to  j7nii!ft«'i^-^tM  ^^ai&flpiM!u^  of  WH 

aiiky  aumoDaftioaaMvarfu^  Ihnow  irtluffelMsakdMgA 
tffeembitainy<mrp«i«is  if  I  oanaot  nale  the  (Mveutxy 

jl*7J^.ir«gyiJ|iB  Boimihl^^  ehaUb  ha 

«kkn:obM[n\yhJ%g1hf0^wJ^  &£)^hid^mKu 
of  4IA0  I  alralf  .have'  8|R  ain^%ith><thieK bladaa» 

pKt,  tk  Ihave  plenty  oiPe^g&o-powerj  /^oouSge— 

'(«^Bjl^iI)f8iilf)»htldqtk.-^ ¥  iM>ttb«|>4tohi^ilf«6 
'    ^^'*?!y<#4^  i^^^  the^«BMi^«efCDt«Ml  w^^tbnA 


ing  noiw.  It  never  gets  hot ;  all  the  oil  I  can  pour  on  it 
makes  it  no  better,  and  there  aeems  nothing  wrong  with 
it  or  the  foot-etep.— J.  A. 

[4702a.l-~Haaaiok.— To  Da.  Boanxna.— wni  you 
kindlv  tell  me  what  to  take  when  sick  atasa,  as  I  am  an 
abstainer  t— A  Bbchabite. 

[47024.1— To  "  mgm*"—l  wish  t3  use  a  Swan's 
lamp  of  20^caodle  power  oeea»ionally,  and  to  have 
power  ahrafs  available.  It  appears  to  me  from  what  I 
have  read  in  the  *'£.  M."  that  this  could  be  readily 
aoeomphehedhyxlAtiMaaolaSattoa  seeondary  tettergr  oi 
copper  and  anmlgamated  lead  platea.  Wilivoo  pleaaa 
say  the  simplest  way  of  constructing  one  of  sumcient 
MBia  the  moat  eompuot  focm^  and  tha  heat  battery  to 
fise  for  oharging  the  aame  in  the  mo«t  eoonomieal 
mfkuner  t  Also,  now  to  charge  the  seeoodai^  from  the 
oidinaiy  oeUs  !  The  aOcoiidary  muMbO'large  enou^  to 
work  for  10  hours  at  a  time  if  roquixed.  I  thtek  tbe  in* 
formation  will  be  acceptable  to  many  readers  beaidea— 

ISOANDBSOBKT  LlOBT. 

r470«6.^-Medical  OoU-To  Ma.  Fbbd.  Wai.bbr.- 
X  sbail  bo  very  grdteCn^fortbe  proaalsed  directtona  (with 


eketch]  aa  soon  aa  poasihlc^  baying  plenty  of  time  to  spaza 

,  ,  .  long, 

know  the  pnceol  wiie^per  lb.  ;a]ia4f  you  think  silk- 


ftt  pi'esent,  which  may  not  occur  anUn.    Only  pleasel] 
in  mind  my  puree  is  not  very  long.  /^  *     *"    * 


r  should  like  to 


covered  is j>refemble, .  I 
eovered.— 0.  D.  0. 


Will  use  it  instead  of  eottoa- 


i;«7096}«Meltuiflr  Braaa  I>iL8t.— I  have  a  quantity 
of  oraas  tunxinaw  and  Mings  whiohl  ^oh  to  mtlc  up  and 
cast  myself,    which  is  the  simplest  way  to  do  the  same  t 


I  have  ft  large  fireplace  in  my  eeUar  Whcro  a.  range  has 
been  taken  away  :  the  flue  runs  three  stories  high.  Myself 
and  friend  thouffht  of  fauildlmr  afwnaoe  w^  briekaind 
linisg  wijh  flreciny,  coke  to.— Braw  Ppst. 

.  [47027.1— BlQotxic  Current.— Does  the  current  in  a 
Oramme«rmaturc  arise  from,  tUe  inftOenoe  of  the  ^d- 
magUet  on  the  coits;  indepdndeUEtlr  <  of  the  irdn  of  tBe 
rin^  J  Or  ia  it  solely  caused  by  the  iron  of  the  Armaturel 
Or  if  both  contribute,  ijn,  what  proportion  eseh  ?  hi 
tahtnar  oatteut  Off  commutator,  do  all  the  coOs  yMd,  or 
onlivthe-tWooqikftfttbeineatDii^oiaite?  is  thaie  fphettee 
ripgam^acure  than  the  GranwueifL  or  ^xiy  other  form  tha^ 
wkmw  liof  glvo  altemafng  cuctenta  t— Divio. 

£47028.1 -iSl6W  9r<»tion  for  Lathes.  —  To 
"  F.  Wj  O."— I  beg  to  tender  ml  luost  ebuere  thanks  to 
**P.W.^O.**forhls  able  replyto  my  ^^ 

^9,w  Chm*,     Tho.  illv^twttt)n  U  M     . 

Wluicdf  Should  I  find  »ny  technical  difiiot4ties  in  the 
eonfetnieiion  Of  same,  t  will  apply  to  fiftn  a^ain.  X  shotdd 

SietoknOwsfwyreadtiarootveepond^flf  **£i3L" 
a  triad, the  alow  ^motiou  described  by  Mr.,  Yo^nga 
ort  tftiie  ago  (working  wlth^  a ,  chain  from  crank  to 
palkyj^aod 

l4lo».]'ilMfBfoult*^'%«tti    Otill.^Tb  MA.'  BlL». 

' tb»f ollowiag  dtmansigBst 

made  of  cartridge  dm^,^ 

k%ini  inieriar  41 

ibn^.  sA^dd^tlV'soK fo  sho^  butirUlopcl^nfy: primary, 
two  Weta'  ^  No;  10  laMtOii,  wdt^kg^About  jfi}. ;  last 


tierv,  r<  Ponr- 
iliV^tmtmn  i$  s^rthiSt  o^vld' be 


>  my  querj 


JSort  tftiie  ago]  working  with,  a /chain  from  ci 
"  "    ^  ^     itJivaaisattafAotiOttli-JCftucnt. 


^  AmiafldriAdiStw^^ 

k.Mnva>tllflbf«i«C'a)  b/tQ« 


04nw«.^  h^to  fuade/i  00^  ol  tb^f oUowiag  di 
Length  of  reel  7m.,  the  tube  made  of  cartrii 

"7  glued  and  well  dried,  with  eboraitb  cuim  uu. 

t  iia^  tiiids) ^ tubal* lizk  inieriar  dSft.v} -Vm 

'    ^got  JjTo,,  la  ir^  ^f|t»  7iin. 

3iut  little  pcl^nfy :  primary 


thoroughly  glued  and  well  dried,  with  ebonite  end 
tqiasai  anrt  iia^  tiiids)  ^'tubi 
cad?  wje  ^\u^,op ;  ^odr©  of  aU 


^   .weenjDiimaiy  ana  secdniiaty'ft  la^or  of  j anffio,  ^,  ^ 
cteut  toftlup^ethteraticeTofpift^;  while  feloyntf 


tQ^  thf)D»]gh  to  Aoalherte^:;^ 

ptttaflry,  while  Ulowi^ 

the^awsitOi'Wi  setn  -throqgte  hi  •^ooddiffVvirbiOhi£: 
woiywi  ^00^  on  tO'thislaye^.of  pfu«tEinf,cQnast$(  of  \\h. 
"  "      ^-^,400yardi^theK7^^ 


1,400  yar^B  tp  tne  16.    There  a^a 
joihk  ii(  tld*«  4^  aeooant  iftf 'its'belujr 
aiohM,  24^  ^vin•vaat<dwit^pa^i|bx,.firpiihm^bfdx)oi 

piWrfH»-,sad  tft  hot ttxati  Tbexe^re  iS'xoRS'Ofafeoonairf 

TmfbilapirbjeetAA)oatrl^i.  'Aitte^  hai^'^ltethe  oMi* 
parafioned  \ 


paper 


»^PWWdl  li  'WLM*^*  * 
ptu^K  together.  Ttm  gpil,  ' 
tates,  plates  ein.  bv9in.,irT 


battnry  6t  six  blohromates,  plates  6 
||Q^iafe«m|t9tagiv««  a  eparkJ)a(«lyj#n.IantrVwtaaD 

ooetof  dte'^renisal  iortn.'  TUa  resale  ptacBles  me,  for, 
fdienlhadonly  .19x«Fa^tai^fUa^  it  with  ouJ^i 
DlchronB^te,  I  got  a  spark  tin.,  and  occasionaUy  a  for] 
eae  &iii.  let^   I  notieel,  ^  I  pfrooeodbd  Wiifdhig  thi?' 


decreased  stOl  more.    1  do  notUfaisk  IThKV^  \Aeed  too 
MMb  incliA^  wtw«td%«tfi '  IB^^ehOiliM^^bi, 


rffaatfl^n  nM^bea  leak  fhers,  1 
as.  jXi  y«m  eaaiBit  ttmtasmtg^ 

r^TOn.l—Bepalrinr  Watoh.— IVi  •'Airwoi,"- 
My  beat  ttanfca  am  due  t»  y<m  for  yenr  reply  to  mvlMt 
qoeiy,  and  throo^  your  iwslnictioBs  1  hasepBtte 


atopwosic  in  peifeet  order  {  hat  with 


^        BIflsit 

hasepBtte 
tomysseoBd 


yon  directedrraicannot  now  get  the  watci  mbeHTTtft 
palleCa  are  too  far  from  th^  *scape-wheel,  aa  no  laittir 
what  angle  I  plaoo  them  sil,  the  watch  ruasdownvfasi 


I  have  the  palleta  hroken  of  two  otbervoM 
watdies»and  isndd  b^  «Ud  Uk  know  how  tepBtws 
ones  in  and  to  remedy  the  above  t  Alao,  the  nnfciii 
tools  reouired,  and  the  price  of  them!  Hoping  lamaot 
CfBiiSIB^  y<m  too  muoaC^-^t^o^rivT,' 

mmitmt  ^iSS^r^Ld^tfad^y^^SfejSrRSo 
the  above  t— Movo^KMTMr  BaM^  1 

[47082  J— StonebaMe  and  Son  Wondiip^^ta 
much  obliged  t6  **F.b7a.  B."  for  kindly  ao«w3Ml» 
query  (46BB8).  AsOievubleotiaareany  uitsre«ttD7oK. 
perhaps  somsone  ao%naiutad,  with  Syonftbwife  WQn|lM 
What  Is  the  evidence  connectinj?  that  myatenuus  <da  rm 
witti  the  worship  of  th«  aunf  Doea  it  poaseis  BSgfef  , 
■  ssaiiiii,  cr  Ismated  rtawliiy  afeooea  pointing  is  tks 
diieetion  of  earliest  or  lateat  mn-rism  l^Naou. 


[4708t.]~Xiniiifr  Ouaatioxia.— Would  some  kiad 
reader  answer  the  following  questiona  T— 1.  HowwotUS 
yoa  rebsr  aa  ohlata^  abaft  ait.  b^r  14ft.  T-ths  wao4bs^ 
very  mudi  decayed.  2.  What  is  tbe  rule  for  psttiiiB 
column  pipes  for  numpiii^  into  a  shaft  w4th  r^^u 
I^umhh^andsaiytDg^!  g.  What  la  the  rule  for  pottia; 
wood  firoJdsB  iotoa.  new  Aafft  f ^Mnsa. 

\4KiQL\^liCtHilauat  tut  I*|it]M^<*Wia  any  of 

«  oars  "kindly  give deeorxption  (withakfM^ifjpombh) 
of  a  dog-ehuck  foi^  lathe  T  and  ohllge— B.  D. 


-M^ 


AiA  'GaDBiotaieatlobs  for  tfani  o^aztoieBt  tttiat  bt 
addressed  to  the  Chess  Bditor.  at  the  mm  of  tfcs 
Bwouaa  Mboxajp^ic  3lf  Tavistook-atvaat*  QoTsn^gBsteif 
W.C. 


KBOBLBir  DOCXXZX.-^BSr  "Da.  Oons; 
•     Slotk. 


White  to  play  and  mats  in  three  movea. 

, ,     FBOBPUPM  DOQL^r^Bri V^OasaasAm^ 

Jl^opi  **^The^C(¥M)l4e  0nide  to  ChMS,**   ., 


t«,'a'to«t>2<ei»)' 

'2iiQ*y"Bi7fo4)^ 


f 


1;  Q?to'&KtiB9!    .  1.  Ptala»YfUC4l9 


3.  Qt 


jffiE  a;.  I8ftfr 


mfQijisar^^»s^ABiiK>  Am^w<mi?  qf •  gcpgfpit;  jr^,  m 
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A  C&OHTJ^GLASS  ACHBOHATIC 
TELEhCOPS. 

THE  iDstrument  to  wWcli  I  propose  to 
give  this  name,  aiid  to  introduoa  to 
tbe  n^ce  of  our  reudere.  is  so  called  because 
crown-glass  is  tbe  ouly  Kind  of  glass  which 
ismed  in  its  construotioii ;  and  the  lexises 
used  are  a  convex  one  to  rdceive  the  rays, 
ind  a  concave  one  to  correct  tJie  aberra- 
ttan8»  both  o\  the  lensvs  being  ol  orown- 

I  had  at  first  supposeil  that  the  only  ad- 
Tsntage  would  be  a  diminatioa  of  expend ; 
bat,  on  further  exaokinatiim*  it  would  seem 
that  thne  is  so  much  advantage  in  the  use 
of  only  one  kind  of  glass^  that  a  well- 
constructed  telescope  of  thii  kind  will  bear 
▼ery  favourable  ci^pKci^n  with  any  that 
can  he  made  witl  ii^o  sorts  of  glass.  I 
propose  to  show  what  reason  th^e  in  lor 
noh  a  hope. 

ACHBOHATIBM  OF  THE  iNSTRtTlfBirr. — 
Now,  as  it  is  obvious  thdt  the  lenses  will 
hsve  to  be  at  •  oertain  distance  apart,  the 
instrument  will  be  a  sort  of  dialytt ;  and, 
tlierefore,  €he  most  natural  thing  to  do 
fii4t  lA  to  compare  it  with  a  dialyte  ol  the 
common  construction  having  a  fliut  0or- 
rectiag-glass. 

Tb  do  this  with  regard  to  aohromatiBm, 
sordy  all  that  we  have  to  do  is  to  write 
down,  side  by  side,  the  conditions  necfsaary 
for  it  in  the  two  cases  severally.  For  the 
ordfaiary  dialyte,  then,  the  condition  is  : 

A      Mt  -    I        /i  C/^i  -  *i) 
And  for  the  other  it  is : 


1  -tA 


It  needs  no  argument  to  show  which  of 
these  will  pfrsotically  be  most  liable  to  error 
in  the  application  of  it.  But,  in  addition  to 
this,  the  formula  B,  for  glasses  of  tbe  same 
kiild,  ha»  thia  gteat  advanlago  tfia»,  as  Dr. 
Pinkiiison  observes,  *'inutioni^ty"  has  no 
pU«e,  and  therefore  we  are  free  from  the 
iwmvenienee  of  the  secondary  spectrum  arising 
from  it.  And  this  it  one  of  the  main  itd- 
▼aotagee  which  the  proposed  instrument 
wilt  hsve,  not  onlv  over  a  common  d-aly te, 
hot*  over  every  other  kind  of  telescope  in 
whicth  two  sorts  of  glass  are  used;  ^d 
wfaioh,  if  there  were  no  other  advantage, 
▼oold  seem  to  be  sufficient  to  deserve 
ttbtttion. 

1)16  equations  given  above  are  those  cdm- 
HKmly  used  for  makiitt  ray  sof  different  c  flours 
ffntrge  parallel f  and  tois  is  what  is  commonly 
ttesnt  by  '*  achromatism."  But  there  is 
■aother  sense  in  which  the  term  may  be  quite 
M  propeily  med,  tntd  which  would  soom  to 
P^B  better  results.  It  is  when  the  rays 
ve  made  to  converge  to  the  same  point. 
Let  a  ray  falling  upon  the  flrdt  lens  at  P, 
'^'  I,  he  resJivea  into  a  red  at  id  a  blue 
'4y,  which  meet  the  second  leni  in  B  and  B, 
*nd  after  refraction  emerge  paraltel,  so  as 
to  meet  the  axis  in  r  and  6.  Then,  in  this 
^Me,  the  chromatic  aberration  —that  is,  the 
Jjtance  between  b  and  r— will,  though  much 
!«duced,  be  not  destroyed,  as  they  would  be 
«wey  met  in  some  common  point  /,  and 
^foen  the  ohrdmatic  aberration  is  conse- 
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quently  destroyed.  Moreover,  wh^n  the 
rays  meet  the  axis  in  d  and  r,  these  point;}, 
cannot  simultaneously  be  in  focus,  so  that 
when  viewed  by  the  eyepiece,  there  will  be 
more  or  lesiiudistincteeey,  which  shofdd  not 
exist,  if  they  met  in  a  point. 

Let  us.  therefore,  investigate  the  condi- 
tions under  which  they  may  come  to  a  com- 
mon point,  and  first  suppose  that  the  rays 
which  fall  upon  the  first  lens  are  parallel  to 
each  other  and  to  the  common  axis.  Then, 
i^ter  r(?£raotion  through  the  first  lens, 
they   meet   the    axis   at   a   point   whose 
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distance  from  it  is  /,  and  whose  dis- 
tance from  the  second  lens  is  therefore  d  — 
/t.  Call  this  1A,  then  if  v  be  the  distance 
from  the  second  lens  of  the  p^int  where  the 
ray  meets  the  axis  after  second  refraction, 
we  have  1/v  —  l/w  «=  \  I  h,  or  v  ^ 
t*/«/(w+.A). 

Suppose  now  that  for  another  r^y/t  be- 
comes/a +  ^,  and  u  becomes  u  +  ^,  and  v 
becomes  v  -f  5v,  then,  since  thest)  are  to  meet 
in  a  point,  w  =  v  +  ^i;  or  ii;  «=  0. 

Taking,  therefore,  the  variation  of  v  in  the 
above  equation,  and  puttina^  the  result  =  o, 
we  have  (li  +  /»)  (oS/,  +  /,Ji#)  —  uft  (5tt  + 
hft)  -  0,  which  is  easily  reduced  to 

wV«+/«*^  =  0 C. 

Now,  if  f^  and  /t'  are  corresponding 
values  of  f\  and  ft  for  the  other  ray,  hft  « 
/,  —/A  and  since  u  ^  fx  — d,la  -  fx  — /iS 
and  eq.  C.  becomes  (/i  —  dV  (/•  — /t* )  + 
/••{/i  -  /iM  -  0.  or  (/,  -  dy  /.(I  ~ 
/**  iJv  +  /*'/i(l  — /»'  //i)  =  0 ;  but  since  the 
lenises  are  of  the  same  material,  /<V/t  " 
/iffx'^  «.  say,  then  the  last  equation  is  divi- 
sible by/t(l  —a),  and  gives  fiually 

(/i-d)«+/vA=0    D. 

This,  then,  is  the  oondition  required,  and 
whenever  it  is  satisfied  rays  of  diff<)rent 
colours  and  parallel  to  the  axis  will  meet  it 
in  the  same  point.  And  it  is  evident  th-it 
for  the  values  of  d  to  be  possible;,  f  and 
/,  must  have  opposite  signs,  tiiat  is  to  say, 
one  lens  must  be  oonvex,  and  the  other 
concave. 

Suppose,  now,  that  the  x>arallel  rays  make 
a  smaU  angle  «  with  the  axis  of  th«4  lenses, 
then,  equation  C  is  the  same  for  both  cases. 
But  in  the  latter  the  value  of  u  is  D  P,  Fig. 
2,  or  A  F  -  AD  or/^  -  d  sec  «.  So  that 
all  we  have  to  do  in  this,  or  in  similar  oases, 
is  to  write  rf  sec  «  for  d.  This,  of  course, 
will  not  give  absolutely  the  same  value  of  d 
for  all  values  of  «;  but  a^  wt*  are  only  con- 
cerned virith  rays  which  enter  the  eye,  it  will 
suffice  to  examine  what  can  be  the  extreme 
value  of  «  for  sudi  cases.  Its  value  wiU  be 
angle  which  the  tdescope  m:>ves  through, 
as  the  star  apparently  moves  from  the  centre 
to  the  circumference  of  the  field  of  view. 
Suppose  that,  in  doinsr  so,  the  instrument 
moves  through  10*,  this  will  be  the  value 
of  s  for  that  case,  and  it:8  secant  is  so  verv  j 
nearly  equal  to  unity  that  we  may  suppose  it 
actually  so  without  the  least  seu>»ible  error. 
And  thus,  what  is  true  for  the  axial  point  of 
the  image,  or  field,  will  be  sensibly  true  of 
every  other  point  also* 

If  we  had  attempted  to  form  the  equation 
of  oondition  for  meeting  in  a  point  where  the ! 


lenses  are  of  different  material,  we  should 
get  an  equation  involving  /«'«  &c.,  which  will 
be  about  as  far  from  being  simultaneotisly 
satisfied  for  all  rays  as  is  the  equation  for 
rays  being  made  parallel. 

These  two  methods,  therefore,  of  pro- 
ducing achromatt^m  by  a  crown-glass  cor- 
recting lens  may  both  of  them  be  proposed: — 
Thatwfaidi  makes  the  ra^s  emerge  parallel, 
and  that  whtch  brings  them  all  to  a  point ; 
and  of  these  the  latttir  would  seem  to  be  the 
best,  inasmuch  as  it  would  be  possible  to 
focQsthe  instrument  more  accurately  than  it 
could  be  otherwise,  which,  of  course,  is  in 
every  way  a  gain,  eppeoially,  perhaps,  for 
close  double  stars.  For,  when  an  instrument 
does  not  admit  of  being,  focussed  very  exactly 
from  uncorrected  aberrations  of  whatever 
kind,  tbe  general  effect  will  be  the  same  as 
in  a  perfect  instrument  thrown  slightly  eut 
of  focus — that  is,  would  give  a  slightly 
larger  and  worse  defined  image,  and,  there- 
fore, the  images  would  have  a  greater 
tendency  to  ovtriap. 

It  may  here  be  asked,  '*  Is  there  not  a 
third  way  of  correcting  aberration,  whidi 
would  have  an  advantage  over  either  of  the 
former— naiaely.  by  lightly  ^ver-oorrecting, 
so  as  to  make  the  blue  end  of  the  spectnim 
fall  farther  from  the  o.  g.  than  the  red  end, 
in  order  to  adapt  it  betttr  for  viewing 
through  a  Huyghenian  eyepiece  F  '*  This 
kind  of  correction  has  often  been  nsed,  but, 
I  believe,  without  much  suc^ss ;  and  as  it 
is  altogether  a  haphazard  one,  i%  is  needless 
to  say  more  about  it,  further  than  this — 
that  I  have  prepared  the  pl<«n  of  an  eyepiece 
adapted  to  tbe  second  meihod  of  correction, 
which  I  hope  to  give  an  account  of  after 
having,  in  the  next  number,  described  the 
correction  of  spherical  aberration  in  the 
proposed  instrument,  which  I  hope  to  be 
able  to  show,  is  capahle  of  being  corrected 
to  any  amount  of  exactness. 

W.  G.  Penny,  M,A. 

(7o  U  etmtinutd,) 


KBVIEWS. 

The  Marine  Steam    Engine,    By  BlCHARD 
SEKNfiTT.    liondcm:  Longmans. 

THE  author  of  this  treatise  is  a  chief 
en^eer  in  the  Boyal  Navy,  and  holds 
the  position  of  tirst  assistant  to  the  chief 
engineer  at  Devonport  Dockyard,  ffi^  ob- 
ject in  wri  ing  the  work  was  to  provide  a 
textbook  for  students  of  marine  engineering, 
which  might  a^so  be  found  useful  by  those 
Naval  officers  who  desire  to  obtain  a  know- 
ledge of  the  machinery  in  the  vessels  they 
may  be  appointed  ifj  command.  For  these 
purposes  uie  work  is  well  adapted,  being 
neither  too  theoretical  nor  too  general,  bat 
eminently  praotioal  in  character,  especially 
from  the  point  of  view  of  the  marine  en- 

S'neer  in  the  Boyal  Navy.  Mr.  Sennett 
s  not  hesit<ited  to  utilise  the  material  he 
found  ready  to  his  hand,  but  in  preparing 
his  book  has  avaUed  himself  of  anything 
th%t  could  render  it  as  complete  as  possible 
within  its  own  lines.  Thus  in  the  oliapters 
on  the  properties  of  steam,  the  author 
derived  much  assistance  from  the  writings 
of  Prof.  Ootterill,  and  in  other  parts  he  has 
utilised  the  teachings  of  Prof.  Kankine, 
making  all  suitable  acknowlodgmAut.  The 
historical  portion  of  the  subject  is  wisely 
reduced  to  a  mere  outline,  which  is  quite 
sufficient  for  modern  students;  but  in 
practical  details,  as  well  as  in  theoretical 
explanations,  tne  author  has  spared  no 
paius  to  make  the  work  complete.  After  a 
brief  introductory,  lir.  Sennett  proceeds  to 
treat  of  the  prime  mover  of  the  marine 
engine— the  Doiler  and  furnace  —  and 
having  exjdained  tbe  nature  of  combustion, 
and  the  reason  why  a  certain  quantity  of  air 
is  required  to  bum  a  given  weight  of  coal 
to  the  best  advantage,  he  gives  Bankine*8 
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f^raula  for  findiof^  tlM- w«ii^  of  mir  tiwo- 
retioUly  necessttry,  and  then  proooedfl  io 
show  under  wlmt  conditions  the  refloli 
fomd  by  tho  formuta  mar  be  modifted. 
The  autbor*8  remarkB  are  the  oatcome  of 
practical  traiaing,  and  render  his  wodt  of 
mdro  valac  thun  the  usual  run  of  texi- 
booka,  vritten  by  men  who  have  had  no 
p^raonal  experience  of  the  actual  wotkiDg 
of  the  apparatus  and  oMchinea  upon  which 
they  writew  The  ipadona  foca»  o£  boilen 
and  their  muDerona  aaeanotioa.  are  fall j 
deMcibed,  and  the  Aduinlty  rmlee  and 
tabUc  are  ^«en  where  deonble.  The 
chjf»!er  on  the  corrcman  and  prHienra^on 
of  boilers  is  as  important  as  it  is  interesting. 
From  it  we  le^a  that  the  plan  of  tilling 
boiltrs  with  solution  of  lime  to  preserve 
them  when  not  in  use  has  been  abandoned, 
and  that  carbonate  of  soda  eolation  is  pre- 
fexved.  New  boi^en  ia  stooe  are  fir»t  oare- 
f  ally  dned,  and  are  then  harmetiQaUy  sealed 
aft^ pansof  quiekliBia  have  baea  plaoed in 
tbon.  Another  plan  is  to  pot  bominfr 
chareoal  or  ct>kied  eoal  into  the  boiler,  and 
then  dose  up  all  cocks  and  Talves.  By  this 
means  an  atmosphere  hearily  charged  with 
carbonic  acid  is  produced,  and  tiiere  is  litUe 
risk  of  oxidation.  The  steam,  the  me- 
chanism, and  the  propeller  are  treated  in 
the  aame  manner,  illostrations  being  Ireely 
used  where  they  serve  to  eluoidate  the  sub* 
joot.  The  book  entrfiaiaft  ehaptwa  on  the 
indiaator  and  the  dti^vaaia  prodaoed  by  it, 
oa^amping,  water-tight  and  firaamusge- 
menta,  als3  one  on  the  materials  itted  m  the 
coaBtroetion  of  the  inarine  engine  and  its 
accessories.  Amongst  the  appendiocs  is  a 
faidy  exhaustive  Hst  of  examhiarion  ques- 
tions, and  an  index  rcuders  the  volume 
complete  and  well  aduptul  to  serve  ita 
purpose. 

LtcUires  on  tic  Science  and  Art  <»/  Sinftary 
Pluif^ling,  By  J.  8t£vil\s  BLexlyeu. 
London :  B.  T.  B^'sford. 
TrasafE  lectures  were  delivered  at  the  request 
of  the  National  Health  Society  to  workiaK 
plumbers  and  others  in  the  hall  of  the 
Society  of  Artf .  It  will  be  rem«-mbcred  that 
they  attractp<l  eo  much  attention  and  gjive 
ri**  to  so  mnch  lively  critidsm  that  the  sub- 
j'H^t  of  plumbing  ol)taincd  more  than  the  usuhI 
amount  of  nctico  from  84nitarian8»  and  even 
found  a  6i>aro  corner  in  the  d  lily  papers. 
The  lH->ok  t>tfore  u9  p»os«its  the  subject  in 
six  lc2*urH8,  the  first  bf^ing  iutroduc'ory, 
treating  of  the  tftde  and  it-*  m**mber8,  of  the 
public  attitudo  with  cegacd  to  the  trade,  and 
of  the  importance  of  plumbifCg  belog  pro- 
perly pe^  formed  in  order  to  seciu-tf  healthy 
houses.  The  other  lectnres  dealmainly  with 
technical  details,  wliioh,  of  xmx>ortanoe  to 
the  plumber,  are  in  »ome  cases  not  without 
interest  to  the  householder,  who  can,  from 
a  perusal  of  this  book,  learn  the  differenoe 
between  good  and  bad  a'rangementa  aiad 
how  to  detect  bad  work-^not  am  easy  matter 
with  plnmbiog.  The  Beceafeity  of  trafii,  of 
trap  Teotilation,  and  i^  the  other  aauitary 
arraagameiitenoir  adojpted  in  well-appointed 
hoaa«a»  are  dealt  With  in  four  of  the  lectoresi 
the  aeoond  being  devoted  to  a  technical  de- 
scription of  the  art  of  loint-roaking  and 
pipe- bending.  The  work  is  freely  illus- 
trau-d  with  woodcuts  and  plates,  some  of  the 
latter  being  very  valuable,  as  they  show 
clearly  the  evil^  of  the  afxaogement8<iopiuttKl. 
Many  of  those  who  have  heard  the  lectures 
delivered  wil>,  no  doubt,  be  glad  of  the  oppor- 
tuu ity  of  possofl'dDg  a  fiermanent  record  neatly 
printed,  witb  such  extracts  from  the  dvKms- 
siou  a4  the  author  has  thought  it  advisable 
to  append. 

Wr-U^Jtm  HeflUy,  0*f  hiVeixt'T  of  Railway 
Lnonnction  on  the  Preetnt  Prin^.'^^^,  New- 
castle :  J.  M.  Cam 

TuR  author  of  the  little  work  before  us  be- 
lieveH  that  William  Hodley  is  entitled  to 
btaad  at  the  head  of  the  list  of  inventors 


who  hA^w  helpad  to  make  the  locomotive 
what  it  is,  and  he  has  eadeav^nuvd  to  bring- 
forward  evidence  establishing  Hniley^  o)aim 
to  be  the  inventor  of  the  locomotive.  It  may 
be  cnnoeded  that  jiKtioe  has  not  been  don*^ 
by  the  m-ijority  of  writers  to  the  part  played 
by  Willnan  Hedley  in  the  developm«-nt  of 
the  locomotive,  m*»inly  because  he  was  fre- 
quently hidden  under  the  mane  of  Blackett, 
the  gentleman  who  appears  to  have  done  no 
more  than  find  the  funds ;  but  the  author  of 
thif  work  goes  too  far  when  he  asserti  that 
"  without  William  Hedlny,  George  Stephen- 
son might  have  lived  in  vain*  It  was  Wil- 
liam Hedley  who  gave  the  locomotive  it«  life 
and  power,  and  made  the  work  of  other  men 
possible."  Hedley  claimed  the  ''principle 
of  locomotion  by  the  friction  or  adhesion  oi 
the  wheels  up  <n  the  rails'* ;  but  Mr.  Zerah 
Colbum  probably  puts  the  claim  on  its  pro* 
per  groimd  when  he  says  that  Hedley  was 
the  tirst  to  work  np  the  adhesion  of  the 
driving- wheels  upon  a  commercial  scale,  for 
there  can  be  no  doubt  that  Trcvithick  had 
demonstrated  the  sufficiency  of  the  adhesion 
of  the  \rheels  before  the  experiment  was 
made  which  satisfied  Hedley.  The  author  i^ 
quite  right  in  complaiDing  of  statements, 
still  often  made,  that  St  phcnson  was  the 
inventor  of  the  locomotive,  when  it  is  dear 
that  Hedley  made  the  first  looomotive  which 
was  a  practical  snoeess,  by  continuing  in 
work  for  a  period  of  half  a  century ;  but  his 
little  book  can  scarcely  be  accepted  as  more 
thfin  the  case  from  the  advocate's  point  of 
view. 

Froyress,     By    James    Platt.     London: 
Simpkin,  Marshall,  and  Go. 

This  is  the  concluding  volume  of  a  aeries  of 
cheap  and  r^'adable  works,  which  have  met 
with  oonsiderabla  sueeessi.  The  titles  of 
these  axe  thus  introduced  by  liie  anihor  in 
his  oonclnding  irords: — Betder,  make  all 
yon  can  from  ••  Business,'*  remembi^r 
"Morality,"  use  "Money"  visely,  after 
studying  the  true  principles  of  "Bconomy," 
and  believe  that  **Life*'  rationally  and 
wis-^ly  led  must  end  in  national  and  indi- 
vidu^  **  Progress."  The  con'enta  of  the 
lost-named  can  be  imagined  wh*»n  we  s  »y 
that,  among«t  the  subject*  are  capital,  free 
labour,  employes,  techuical  education,  pro- 
duction and  d  stribution,  and  though  the 
ideas  are  not  altogether  original,  the  author 
quotes  Montaigne  as  a  defenca  of  his 
method  of  writing  «  book : — *'  I  make  others 
*ay  for  me  what,  either  for  want  of  Ja»i- 
guage  or  want  of  sense,  I  cannot  myself 
express.'*  In  his  chapter  on  technical 
education  Mr.  Pla^t  has  taken  a  full  gra^p 
of  the  subject,  and  has  enforced  the  absolute 
necessity  of  training  in  every  branoh  of  tife^ 
for  the  national  evistenoe  depends  on  the 
afcmost  economy  in  production  and  distri<^ 
bution;  but  "technical  education,"  he  says, 
**  will  be  deprived  of  half  its  benefit,  unless 
we  encourage  inventive  genius  at  the  same 
time,  by  a  complete  alteration  of  the 
Patent  Laws.  At  present,  wo  stifle  in- 
yentivo  knowledge,  or,  rather,  deprive  the 
nation  of  its  benefit,  by  a  tax  that  xiis- 
courages  rather  than  opens  ont  the  minds  of 
those  who  might  be  benefactors  to  man^ 
kind."  Those  who  have  read  the  previous 
volumes  of  Mr.  Pratt's  series  will  not  need 
advice  to  procmre  the  concluding  volume. 

EledriC' lighting.     By  Lb  Comte  Tii.   DU 
MONCEL.     Translated  by  Bobbrt  Bout- 
LKDOB,  B.Sc.     (London:  Geo.  Boutledge 
&  Sons.) 
This  U  a  translation  of  the  second  edition  of 
DuMonr-rrs  popular  treatise  *'L'Eclairage 
Eiectr.que  "  ;  and  though  oonsidernble  ad- 
vances have  been  m^de   since  its  original 
iH^uc  in  16.S0,  the  translator  has  preferred  to 
leave  the  matter  unrevi^ed.     60  f»«r  as  its 
omissions  are  concerned,    the  author  will 
I  have  little  cause  to  complain,  but  we  sus- 
I  pect  that  he  would  have  altered  some  of  the 


statements   ^tttained  in  the  tiotsp.    A*  % 
popttlar  treatise,  the  vork  wUl  give  ^xat 
that  infonnation  which  the  public  so  mncli 
need  just  now,  the  illustrations  of  macbines 
and  lamps  being  numerous,  though  luto^ 
sarily  not  including  the  more  recent  iQven- 
tions.    Descriptions  of  these  the  tmBUtos 
has  endeavoured  to  stxpply  in  an  appendix; 
but  as,  speakiog  of  incandescent  lamps,  he 
tells  -tfs  that  the  '*  snbdhrisaon  of  tiie  eVsc^io 
liirht   presents    no    diiBcnlties,*^  and  thvt 
**  FoK*Lane  "  uses  a  string  of  flwt  from 
which  to  pireparo  the  carbon  filament,  ve 
oan  only  regard  it  as  a  pity  that  he  did  not 
obtain  the  assistance  of  some  olectricisn  in 
writing  the  appendix.     Much  of  the  text 
has  already  appeared  in  English  dress  in 
various  periodical  *,  but  the  work  w%  no 
doubt,  be  widely  read  by  thoie  who  widi  to 
know  something  about  electric-lighting. 

We  hare  also  received  Hot^Watfr  Heating, 
by  F.  A.  Faitkbs  (B.  T.  B«tsford\  a  useful 
and  handy  goide  to  all  wfshing  to  know  bow 
to  arrange  and  put  up  bearing  arrangements 
for  hot-water.  *— —  MechanicaU  Dentistry^ 
by  Chas,  Hu5TEr  (Crosby  Lockwood  and 
Co.)  is  the  second  edition  of  a  manual  th^t 
has  been  received  with  oontiderable  favour. 
The  most  considerable  alteration  is  there- 
writing  of  the  chapter  on  celluloid,  a  ins- 
terial  whooh  has  reoently  been  more  extea- 

sively  need  in  dentiitry. A   TrwUm  oa 

Jfatftematks  as  Applied  io  t*e  Coru^rwikt 
Arts,  by  F.  CAMi-ra*.  C.B.,  is  the  second  edi- 
tion, revised  and  enlarged,  of  a  well-known 
volume  of  Weale's  series.  The  woik  li 
especially  adapted  to  the  wants  of  those  who 
have  not  received  a  mathematical  education ; 
and  this,  the  second  edition,  includes  a 
second  part  dealing  with  the  higher  mathe- 

matice. Tlints  f^r  Immtors^  by  Waltee 

M.  Playford  (Crosby  Lockwood  and  Co.), 
is  an  explanation  of  the  mode  of  transacting 
business  on  the  Stock  Exchange,  which  will 

be  very  useful  to  small  capitalists. An 

Elementary  Trmtise  on  Conic  SecUoM,  bv 
Charles  Smith,  M.  A.  (Macmillan  and  Co.), 
anda  Treatise  ou  Blemeniary  Trigou<metry,\x$ 
Bev.  J.  B.  Look,  M.A.  (Macmillan  and  Co.), 
are  books  which  may  be  recommended  to 
students,  who  must  bave  eome  diffioolty  in 
loosing  works  of  the  kind. — Ficture-fram 
M'iking  for  Amafenrs,  by  Jambs  Ltrfflir, 
B.A.  (ii.  Upcott  Gill),  is  a  handy  guide  io 
the  art  of  making-up  picture-frames  of 
various  kinds,  and  will  be  found  interesting 
by  those  who  can  handle  such  took  as  are 
required.    Xi  is  freely  illustrated. 


TBUB  OE&AK:  A  COlCPKEHEtSIVS 
TBEATISE  OH  ITS  lEAVtTF ACTXTBE* 
P&OOUBAL,  AVD  LODGMEHX.* 

By  JoHW  Watson  Wamcaic, 

AitodaU  of  At  ColUg4  ^  OrgoMUf,  Lomdtm. 
U-  (S^>  FMsing  Thrwyk  of  Kejf  -  Jtiim.-- 
Whenever  an  Organ  poaiosaia  more  Maaask 
th«n  One,  and  at  the  same  tana  T«o  <x 
more  of  tbam  are  to  admit  of  b«Qg  un«» 
pendently  Coupled  to  the  PedaU.  U  is  inefit- 
a->la  that  either  the  Key  or  the  Coufbof- 
Aotlona  will  h»ve  to  Cr^m ;  that  ia  to  say.  <»• 
Set  of  such  Action  will  be  oompelM,  at  eonw  ^« 
point,  to  pafi«  through  some  other  enah  S»t»  It 
has  already  been  aten  (at  g,  ante)  that  it  ia  m 
8ome  respects  bes^  for  the  Tails  of  aa  g^ 
Manual  to  overhang  the  Tails  of  the  eae  beaaalh 
It :  it  is  now  to  be  noted  that  wh«*v«r  mxA 
overhang  is  seoured,  any  nccessHy  for  the  CrojB- 
ingof  the  Actions  from  such  Maonal«to1he 
Pedals  is  avoided ;  but  that  at  the  Min»  ti»*  • 
Crossing  in  the  Actions  leading  froai  thef* 
Manuals  to  the  Fallctts  is  th«reby  rendatl 
almost  inevitable.  It  i*  hardly  requixed  to 
remark  that  a  Oossiog  in  the  latter  Aodona  u 
of  the  mnre  Import,  beoau-«e  ot  the  greaw 
number  of  the  notes  on  the  Manual  thtn  ob  the 
Pedals. 
The    most    nsnal   wav    of    effoctipg  e^ 

•  All  nghto  re««Ti<L 
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Croflsiog  of  the  moyement  to  the  Palletts  is  to 
SkeirorOniak,  onplaMf  one — we  will  hereaaamne 
the  Upper— of  the  two  Seta  of  Keys,  so  thbt  its 
TmIs  come  exactly  opposite  the  spaces  betfreen 
the  Tails  of  the  Lower  Set ;  and  therefore  the  set 
of  Stiolurs  rising  yertioiftUy  from  snoh  lower 
TkUm  pMB  exactly  between  the  said  npper  Tails, 
— esoh  of  the  latter  being  so  Notched  on  both  its 
nde-f ao0B  as  to  furnish  a  Mortise  or  Slot  between 
etch  pair  of  Tails,  for  the  said  Stioker  to  move 
freely  through :  see  farther  at  d^  next.  And 
provided  that  the  Kutohing-out  be  sufficiently 
laVge  for  the  Suoker  to  have  ikU«tle  dear  space 
lU  around  it,  and  the  Sdoker*f  Oof  be  wired  into 
its  Key-tail  in  the  uautil  way^-to  prevent  any 
ehince  of  the  S  iotcer*s  rabblDg  against  the 
Kotoh— ,  this  Treatment  will  answer  very  well. 
Whenerer  the  Stioker  is  super^^bMadened  (dee 
A,  next,  2nd  parag.)  the'  Notohing^  must  of 
t^iQue  he  elongated  aoooMdtkigly. 

y.  But  there  exist  at  least  Five  objections  to 
saoh  a  met  bod  of  Crossing.  These  are : — (a) 
lometimee  additional  witfk  invoWed  in  sawing 
oat  the  Kays :  (6)  e^UVa  W6&t  sonetimes  th^wn 
on  to  one  side  of  X\m  If  id- Pin  morti»e  c  (c^ 
intecferenoe  with  the  placing  of  a  Coupler 
between  two  Sets  of  Keys<eee  «,  ante) ;  [d)  the 
^'thro^Qgout"  of  the  Action  Points  of  one 
Set  of  K«ys  with  respect  to  the  same  Points  in 
the  other  such  Set,  and  consequent  frequent 
neoeisity  lor  a  teeond  Bkew  or  SUnt  soiisewkere, 
— loiest(»e  the  ooifioideftoe;  thtas,  for  instanee, 
if  both  d  the  Mtuutals  possess  a  Coia|»ler  to  the 
Pedals, itwill  be  hece  tmposiible  t6  make  ime 
Miof  Basklalls  [beneath  JSaMals]  Mi^  for 
hdh  of  snoh  Goaplers  (see  ^,  ante),  iwd  not  only 
ii  this  BOy  bat  one  of  the  two  sets  oi  Baokf  alls 
will  have  to  be  plaoed  slightly  Slcmtit^f  in  order 
to  bring  its  front  Nottes  into  ooinoidenoe  with 
the  Noses  of  the  Backfalls  to  the  remaining 
Manuel:  {f)  an  Eni^gap  or  Key-fnp^  will  in 
'  aome  eases  beoome  unavoidable  (see  93  q  ;  also  z, 
next,  3rd  parag.) 

For  the  best  direottons  and  treatment  in  the 
eatting  d  the  Key  Slant  or  Skew  see  under 
Head  of  Scai^  (at  9^,  r) 

V.  With  the  object  of  obtaining  the  upper 
Kanual  Tail  Overhang,  without  having  either 
todiapenae  with  the  Btieker  j  ust  spoken  of,  or  to 
Skeiror  to  Crank  the  Key,   several  methods 

'  have  heen^ievified,  only  one  of  which,  however, 
seeds  mention  here.  It  oonsists  merely  in 
pttdng  tha-lo  war*  Key >Stioker  through  a  suitable 
MortiM  cm  in  the  Tsii  of  the  npper  £iey$u  This 

,  TnttmeaUloos  Away  with  all  the  £lve  jimeftifng 
objeotUni^  but  it  introduoea  in  iheir  piaoe  Two 
freah  ones,  viz«,  (1),  iolerf erenoe  with  BsmoviU. 
of  the  upper  MMwal,  and  (2),  liiibifity  to 
Cjphering  an  both  oi  the  Manuals.  The  seoond 
of  these  objeotions  can,  however,  be  got  over, 
proTided  the  Lay*oat  admits  of  the  Stickers^ 
bung  made  long  eno«gh  in  proportion  to  the 
Tertioal  distanoe- apart  of  the  two  Sets  of  Key- 
taila  (see  at  this.point  with  ContracUd  ZeveU,  at 
^2,  ?),  by  simply  omUUmg  the  Foot- Wire  of  the 
Bidjitiokei^ — tbe  saidi*'out  thus  miscely  resting 
onttiepoweri  Key-tail,  and  so  being  free  to 
ioUow  any   lateral  oaeitog  or  crooking  of  the 

Eper  Eey*taiL  Hie  Murtiae  thioiigh  whieh 
y  pasaes  muat  of  oouaae.  be /then  made  very 
*Oi^irate  in  form  and  »!«<»)  as  it  has  to  furnish  the 
tui^ffuide  for  the  lower  end  of  the  Sticker. 

X  An  Tnsttmee  of  the  foregoing  Treatment 
'  B»rbe  seen  in  the  Organ,  of  2  Manuals  and  the 
;  Bqtivalents  of  about  10  Sounding- Stops,  Be- 
bialt(8ee22,  »;  and  60,  t)  for  Mr.  Martin  Brad. 
^t  of  Leominster,  Herefordshire,  in  1867, — at 
^liali  time  this  particular  Device  first  ocontT«d 
^  ^present  writer.  The  plan  here  answers 
^  well ;  but  of  oooree  the  difficulty  of  rs- 
•onag  the  Swell-Org.  Keys  remains.  (The 
J^yment  of  any  preferable  arrangement  was 
h^  zendered  impraotioab!o  by  reason  of  the 
'f^srity fbr  the  new  work's  being  grafted  Into 
the  existing  <M.) 

.  y.  In  another  Rebuild — also  of  2  Manuals—, 
» 1876,  by  Gern,  of  London  (see  38,  /;,  for  St. 
•*oea'8,  Addleoa-road,  London  (W.),  the  pre- 
^^^^  srrant;ement  has  been  adopted  af^ng 
JJth  the  retenlioH  of  the  Eoot-Wire  of  tho 
*«faer.  Thia  i,*.  as  just  implied,  always  a  really 
Objectionable  Treatmeut,  fur  the  Mortii^e  muflt, 
Jbmualy,  be  then  mtde  large,  in  order  to  ensure 
'"•edom  for  the  Sticker  within  it,  and  this  as 
2™*«^  tends  to  improperly  reduce  the  sub- 
■«>«»  of  the  Key ;  and  even  notwithstanding 


ing  is  still  liable  unless  the  Keys  be  made  of 
thoroughly  seasoned  material,  for  the  corre- 
sponding Tails  of  the  two  Manuals  may  quite 
possibly  oast  or  warp  in  opposite  lateral  directions. 
It  is  right  to  add  that  the  Keys  used  by  this  par- 
ticular Builder  appear  to  be  generally  so  **  dry  " 
as  to  materially  lessen  the  chstnce  of  any  un- 
bidden sounding  from  such  a  cause  as  the 
foregoing. 

Z.  After  a  con^dtf able  amount  of  thought  and 
attention,  I  have  come  to  the  conclasion  that  in 
many  oases  (see  here  atp,  next,  Bthparag.)  the 
really  best  method  of  Crossiag  two  Key  Actions 
will  be  found  in  on  exact  Cranking^  by  means  of 
a  suitable  Wire^  of  the  proper  portion  of  such 
AetiM  itself ,— whether  such  pottion  be  a  Sticker 
or  a  Tracker. 

In  order  to  explain  this  Treatment,  we  will 
suppose  it  to  be  desired  to  apply  it  to*  such  a  pair 
of  Manuals  as  tho^e  last  named  (at  ^r,  ante),  and 
in  which  pair  the  upper  Keys  are.^  so  far  as  the 
direction  to  right  and  left  is  ooaoemed,  exactly 
vertie^lly  ovtfr.  the-  lower  K^a  aft  every  point. 
The  lower  part  of  the-  Stietcev  had  hee*  better 
be  mad^  entirely  of  Wire, — of  the  ondinary 
Button  kind  (see^  Department  "Ext-Acncat) :  this 
Wire  will  rise  in  the  usual  way  from  the  lower 
Key,  bat,  a  little  before  r^ushing  the  under-faoe 
of  the  npper  Key,  it  (the  Wire)  will  take  a  sharp 
sqvare  turn  or  bend  sideward  for  a  distance 
exactly  equal  to  half  the  plan-dbtanoe  SpSrt — 
oantre  to  eentxe-'-<»f  the  Key- tails  »eniitonaUy; 
the  Wire  will  tkisn  aseend  vertioatty  till  it  is  a 
sofiieient  diatanee  above  the  upper  faee  of  ihat 
SweU  Kay,  and  tben  tana  shai^ly  sidewaid*-^ 
preoisely  aa  before^  eatoept  in  the  oontrary 
direotion-H»o  as  to  return  vertioally  over  its  first 
starting  point ;  it  will  then  be  continued  verti- 
cally for  a  diort  distamoe,  so  as  to  form  a  tang 
for  insarlioil  inta  a  anitable  8  ioker, — continued 
and  finished  in  th»  ordinary  maoner.  In  all 
oases  where  anv  Aetion  Kos'^s  which  rest  on  the 
Tails  of  the*  Uppev  Manaal  (see  d,  next,  4th 
pamg.)  ^  «anx  RegnUAHg  Buttons,  it  will 
be  deskiMe  to  form  the  npper  elbow  of  the 
Cracked  Wino  at  a^pohrt  k^  enough  to  &vour 
the  aeeoQS.Pooespaij  Urn  snob  Reg»  lation.  And 
whenever  saah  Noses,  whether  Emulating  ones 
or  not,  do  oxtend  aotoally  iHwem  the  Cranked 
Wires,  t^  said  umor  elbows  are  obviously 
compelled  to  be  made  sufficiently  high  to  keep 
properly  dear  of  the  said  No^cm,  even  when  the 
tatter  are  risen  with  their  Key  TaQs. 

It  will  thus  be  understood  that  the  Wire  or 
Cranked  pati  of  the  Stickpr  passes  between  two 
Keys  in  eaoh  oase.  It  will  manifestly  be  neces- 
sary to  ont  a  little  segmental  or  semicircular 
shaped  jroteh  into  thti  code  fac^s  of  the  Keys, — 
for  the  Wire  to  work  finely  through ;  and  Uiis 
Notoh  wiM  be  lln^d  with  Ctoth,  il  required.  A 
similar  dothed  KV>teh  wilt  sowtfmes  be  re- 
quired om  the  innnr  fue  of  one  of  the  two 
Cheeks  of  the  KeyvfWMtt  (see  $6,  t). 

Where  the  SHeker  Is  short  enough,  it  should 
be  composed  enU^itfy  tA  the  Wire ;  and,  where 
there  is  a  sufficient  amount  of  length  on  both 
sides  of  the  Oiunking,  «  Wriod  portion  should 
be  applied  at  b9th  of  sooh  s&des. 

The  treatment  for  a  Tracker  wHX  be  adequately 
understood  by  wha^  has  now  been  said. 

When  the  Cranking  passes  between  Backfalle, 
Squares,  or  Levers,  the  treatment  will  naturally 
be  even  more  simple  than  as  aforeraid  with  the 
Keys;  fbr  even  Thiek  BAcikfafts  will  contain 
enough  spaoe  between  them  to  aooommodate  the 
Wire  without  aagr  Cutting*  away  whatever.  A 
small  patoh  of  Cloth  may  be  attaohed,  at  the 
proper  pointy  to  om  side  of  eaoh  of  the  Back* 
uUs,  Squares,  or  Levers. 


Wire  will  often  afl^sd  the  only  means  posdble 
for  passing  a  Sticker  between  suoh  BaiekfaUs, 
Squares,   or  levers:    (5)  the  Removal  or  B«> 
placing  of  the  Key  is  f  aoilitated,^its  Tail  being 
readily  drawn  out  or  pushed  in  between  the  two 
Wires:    (r)  Regulation  of  the  Action  is  made 
easier,  because  the  Cracked  part  of  the  Smokes 
or  Tracker  acts  as  a  stopper  to    prevent  it 
from  turning  round,  and  so  there  is  usually 
no  neoesslty  lor  graspiogr  the   Threftd-Wixe 
with  a  Fliers  t   suoh  Regulation  is  also  ren- 
dered, easier  when  it  huB  t»  be  performed  by 
means  of  a  Tool  inserted  between  eaoh  two  of  a 
set  of  Stickers,  beoanse  suoh  Stivers  are  made  of 
wire — so  wideoiag  the  opening^at  the  point  of 
such  insertion, — as  when  the  Swell- Orrai  Key- 
tails  do  carrv  a  aet  of  Regulating  Noses  iuv 
rear  of  the  Great- Organ  Sticker  li^e  (see  hci© 
the  No.  4  Treatment,  commencing  at  p,  next) : 
\d)  tho  same  causes  act  to  lender  the  entire  re- 
moval of  the  Regnlsting  Buttons  (when  taking 
Action  to  i^eoes)  i^aier  r  (^  th*re  is  no  peasV- 
bili^  of  the    Gwat-Org.   Bttcker's   becomiiig- 
jamm^  ihyough  gecting  askew;  and  tMs  ad- 
vantage is  obtain*  d  ^tkout  either  the  additional 
work  of  snperbbroadeningsQGih  Stioker  andelon^ 
gating  the  Notdilog  (see  at  end  of  i»,  ante),  or  oi 
passing  tho  Stioker  through  a  Key-UU :  (/)  it 
becomes  quite  practicable  to  allow  the  Noses  of 
Squares,  Biokfalis,  or  Levers  -especially  if  they 
be  of  Non- Regulating  kind — to  enter  and  lie 
actually  between  the  [Cranked}  Slickers :  {fj  it 
is  now  possible    (and  is  not  so  by  any  other 
method)  to  let  Sttekun  or  Traokers  passthrotrgU 
a   Fanned   or  otherwise  irregvUarly  di«tano(ra. 
Ao^04(i,— beoanse  the  pba-antauat  of  the  Crank 
elbow  effi  be  vaded  in  every  note,  or  in  as  many 
of  them  at  is  fequired :  (A)  the  cranked  pert  can 
be  altered,  t^  bending  the  Wlvd^  so  astoyoUptc*' 
and  aocommodate  a  lateral  casting  or  warping 
in  the  Keys  or  other  portiona  through  wbioh 
such  Crannng  passes :  («)  there  is  less  Uability - 
of  a  Sticker's  or  Tracker's  dropping  away  be- 
tween Bdokfalls,  &o..  or  slipping  through  a  pier- 
oingin  a  single  one  of  latter,  immediately  upon  its, 
Button  being  removed ;    and  yet  the  Cranked 
portion  of  such  Sticker  or  Traoker  can  be  made  to 
admit  of  being  drawn  out  at  pleasure  through 
suoh  pierotng :  {j)  more  space  is  left  for  a  pos- 
sibly desired  Button- Clip  for  Participation  (see 
desorip.  at  >,  next,  1st  pmg.),  if  the  Buttott 
itself  be   not  in   advance  of  the    Great«GUrg^^ 
Stickers  (see  at  A,  next,  9th  parag.)    For  any, 
other  advantages  of  the  Cranh-  Wire  method  of 
Crossing,  see  Departments  OomajNQ-AcTiOK  and 
Key-Actioit. 

2ZZ,  No  Instance  of  the  Crank- Wire  Treat- 
ment is  as  yet  known  to  the  present  author^— it 
being  his  own  Device. 

{TobeeontHmid.) 


OF.  The  sHghtf^aevoMe  which  this  Oa^.^tv 
Treatment  iwvolws  iiL'  labour  aod  material,  as 
ttompared  with  the  eimple  Skewing  of  the  Key, 
is  hardly  worth  namiofr;  the  whole  of  the 
previously  mentfoned  diffifnUties  are  avoided } 
and  there  remain,  in  additiooo,  the  following 
palpable  advantages  :  —  (a)  the  amount  of 
substance  at  the  Crossing  being  so  small,,  much 
more  freedom  can  be  in^^ured  at  suoh  point,  and 
this  obviously  diminishes  tbe  ohance  of  an  un* 
bidden  sottoding  through  a  <*Btteking''  of  the 
action;  also  in  oaess  where  tbe  Koooe  of  two 
Backfalls,  Squama^  or  Levers  are  aotnated  by  a 
single  Key-tail  (see/,  n#»jEt),  on  when  theBaok* 
falls  ace  requived  to  be  thiok  <>noagh  for  a  Wire 
wchiiin^.^  T^-'i  ""^  —----»'-*•— --^"*5 1  Traoker  to  pace  throuirh  a  Pieroing  ineAohof 
««*increMed  freedom  in  the  Mortise,  a  Ct/pher^  \  them  (see  Department  K«Y.Acnojr),5ie  ObEMoJ^ 


PEACnCAl  H0TE8  OHTIUMBnTG.- 
XXXIV.^ 

By  P.  J.  Davim,  H.M.A^.P.,  &o. 
I^ttatory- Bantafl. 

r  fitting  up  lavatories  great  care  should  be 
taken  in  the  selection  of  suitable  fittings 
for  the  class  of  work  that  has  to  bo  extcated,  not 
forgetting  simplicity  of  amngornent,  oleanli- 
nesa,  and  substantiality  of  the  fittings.  Such 
being  tiie  oase,  I  propose  to  oomnjenoe  this 
Itt'snoh  of  the  trade  by  first  di*Mribuig  ttie  most 
simple,  and  gradually  leading  my  readers,  as  it 
were  step  by  step,  to  the  Wkom  eUborate  aod 
intricate  patterns  aud  syst«ma  at  present  in  use. 
The  general  height  for  lavatory -basins  is 
2ft.  Oin*,  tod  in  schools  from  2f&.  up«rards. 

By  referring  back  to  Fig.  120  in  the  Buxu)- 
bra  Nkwb  for  Oct.  28,  1881,  at  19  and  20, 
the  reader  will  seo  a  simple  lavatory- basin  suit- 
Ikblo  for  ils  situtttion  and  work.  Ail  that  is 
required  is  a  round  basin  ISin.  or  Hin.  in 
dismetar,  houibg  a  «^8ber  and  plutr  fixed  in  the 
bottom^  and  an  ove<fiaw*ania  fur  the  overflow* 
pipe  23,  '«%ieh  may  b^  brasohed  into  the  waste- 
^pe,  as  shown  at  22  ;  below  the  b^sin  should 
be  fixed  some  kind  itf  trap*  haviug  a  clean«ing 
cap  and  serew,  as  8ho«)rn  a.  22  ;  trom  tbe  top  of 
the  tn^  should  be  laktA  an  air- pipe*,  as  shown 
at  24,  and  carried  up  as  shown  at  25  ;  to  pre* 
Irent  siphona^e  aud  oorctMion,  or  the  outgo  of 
tbe  trap  L  W  may  discharge  into  a  properly 
eonstraoted  open  trap-head  oi  otht-rwise ;  but 
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in  thift  oaM  il  ia  Branched  into  'W  (waflU)  pipe 

«i  ahawn  ikt  37.  ,  Should  the  expenBe  of  oarxy . 

ing  up  ao  extra.  Tent-pipe  be  too  great,  it  is 

poadbla  ifiat  W^  pipe  may  be  takon  baok  and 

branched  iato  Upd  mtiin  wuBte-pipe  at  aboat 

38,  and  if  this  la  too  mtich  trouble,    use  a 

thoronghlj  well  oouitracted  open- top  trap  on 

tha  inlet  eii4  af  (he  waate-pipe,  or  a  proper  o 

^r^aaiUir0.a)l;,the  Javatory-baain  (Fig.  X2I0 

.  It  ahould  be,  ^^ouambered  that  Xam  not  always  in 

la^oni;  of  thf  ,C5»  trap,  )t»at  eycr  prefer  to  have 

them  properly  .Ye^tilated..  1  mention  thi3  topre- 

Tont  any  qi^hbliiigj  and  to  ahpw  that  1  am  qpiU 

aware  th|itin,/oeiftaui,aituatlonfi  an  CO  trap  will 

atawer.  ^T?ry  Dimoae.    It  la  qnder  auoh  c&cum- 

ataQoeatha^!Jh^plui|it>erBiuatek<Qro)[ae  hia  own 

jgdgmei^  W  djUvetion. .  By  agaiipi,  refarring  to 

*W«  1>I»  ^uWiphW.Mi  thia  journal  Soy.  II, 

W81,  it,majji)a-.8^xi  that  Qua  basia  has  an 

.  additional  flttppg:  ina^ead  of  tie  simple  va«W 

fnj  plt?g.M.St|f4  ii^  th|B  baajn  (Fig.  120)  it  haa  a 

Jgai-W,  W*pW^,  w  w^mpBe4  dLVr 

^IF!(ga♦  pi^XM  «Ml  54,,  in' ^sues.lor  Auguat 

ft  apd.  19j  ,iaM;Ot  ^   alab  be  no&ed 

Uiat  to  the  waate-pipe  from  the  trap  there  is  no 

,^»i>pipo,.hai.theen4,.artWa,wa^tepipa  ia 
t^en  nuU  i\wiky  tv  ^  ^le  guUj-'bap,  ahown  in 
iha  kft  hai»d  comer  of  .J|g,  ,12*2,  pr  if'  oircum- 
atanoeti  will  allo,^,  it  may  be  ^kex^.tb  the  fresh- 
air  inkt,  part  ot  tho  mi^ui  iu  the  nght-liaud 
comer  of  tho  ^g.y  aa  il^e  MaJk-pipe  doea;  but 
under  the«e  ^ircuButmioe  ,do  not  branch  the 
laratory  or  oi^r  wa^M-ptpea  into  the  waste- 
pi  pt^   of  thG  hskth^  thnplj  becanae  by  ao  doing 
yuu  ttftt  ^«ry  itkeiy  to  interf^  wHh  the  draught 
of  the  bath-waat%  a^d  ao  canae  it  to  An  slug- 
giahly  and  noiaily ;  and  further,  it  ia  a{malter  of 
Tety   ohmmon   ^urrenoe   for  the  l>ath-plpe 
water,  hf  iti  laduoed  aotioo,no  empty  the  o&ier 
traps,  more  eapeoally  if  the  trap  la  uot  of  the 
-cs  pattern  orkijad,  ^yiog  an  azoeedi^gly  amall 
inlet  or  dip-pi^  in  proportion  to  the  body. 
.  M  ^  <>rdet  ijfpTeveni  aiphonage  I  hate  fitted  a 
.'foll-aized  dm.  deep  by  «in.  wide  o  trap  with 
aA.a&ly4|ia.  dip.pipe,  aad-fonndJit  tffeotnally 
preyent    alpliDiiage    under    the   molt    trying 
ciroumatanoea.    Haying  settled  about  the  baain 
waate-pipe  and  olaas  of  trap,  the  next  thing 
for  oonaideratioawUl  be  the  outlet   Thewaaher 
and  plug  ia  known  to  all  plumbera,  therefore  let 
ua  next  examine  Fig.  196.    Quick- waste  A  is  a 


between  the  yal?e  and  washer  in  basin  as  at  K 
{mg.  197)  and  in  such  a  manner  that  the  pipe  0 


JtTwg  ^   lyifi^ 
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when  such  yalyea  as  these  are  fiitei  maki 
he  ordxoaij  outlet  B  (Fig.  H8)  the  iiit  fZ 
the  ba^in,  so  that  aU  the  water  from  Se  bi£ 
may  dram  entirely  away,  and  see  also  thatS 
rubber  on  thp  yalve  ia  properly  fixed,  ni^ 
piUbox Ud nat  G  (Fig.  199);  wUohiSp'rSi; 


a 
predrai 


Sl^wi!^f  ""l}^^^^^  tiiewtar^aL  af 
!^i^."5.*^'^  «*  oywfla^rWd-hapring 
!?h!S22:*^  di^^ga  eittwjinto  thefapettair^ 
othawriap,  Bi  dtoiretioii  6r  ^d|w«naSS««aT 
^te»  i*Wiig«ar«afc  the  awSTSrSltK 
P*PfJ^o;«,»et  a^phoa  Mt  the  baaiaj     U  S^ 

tte-tm^or  WatoTKleve^  anait  pipe  dmold  be 
branohad  wta  the  ton  at P,  whiohr^ of  ooane 
«Jop  «ipb«M^  .Within  .the  laaiiajw.yMia  tfe 
fltMidiug  waa&-pipe  so  well  known  ia  oi^ecUoi 

I«fu*°*f?^'^''v^v^'".,l^  iatroduoed  for  the 
outlet  valye,  which  wUl  be  eaail/  undetttood 
on  ttammation   of  the  dtagwun  -  (Fig.  198). 


bracket  to^  be  6xed  to  a  wooden  block  to  the 
brickwork  or  ath^rwiae ;  B  the  union  for  fixing 
with  a  leathern  washer  on  the  iniidg  of  the 
basin ;  thia .  won  haa  a  fly-nut  C  for  holding 
the  union  ftraiJhrto  the  basin;  the  union  may 
wUh  white*laad.l^  bedded  to  the  basin ;  F  is  a 
lining  for  aon|ei;mg  or  oonneoting  to  a  abort 
lengSi  of  leaden  pipei,  so  aa  to  connect  it  with 
the  lining  G  of  the  yalye  ;  H  the  outlet  yalye ; 
S  the  Umng  leading  to  the  trap ;  J  the  pullmp 
knob,  fixed  by  the  fly-nut  &  to  the  slab  or 
top  ;  I4  the  ^p  nut  or  Uniog  for  oonneoting 
the  ataad-pipe  JC,  or  yatye,  with  the  puU,  which 
may  be  dona  witu  oopper- wire -chain  or  other- 
wise. It  wiU  readily  be  seen  that  with  anoh 
yiUye  arranganient  aa  thia  there  is  not  any 
proyiaionlor  overflow,  and  therffore  an  oyer* 
flow  arm  muat  be  fixed  on  the  aide  of  the  basin, 
aa  ahown  in  the  dotted  linea  X  (Figa.  197  Mnd 
800),  or  ft  bcanoh  inserted  into  the  pipe,  flxad 


the  ruah  of  wnttar,  l^^ying  any  efleot  upon  tbs 
cdgea  of  the  rubber,  which  otherwise  will  havs 
a  toLdetiiby  io  pais  int6  the  aea^eittg;  Ara  ^kMt 
of  eotose,  when  Ihe  tnbber'ia  flxed'to  theWte 
in  this  mazmet,  4h6  seaMng  tnmtr  be  a  nised 
one,  aa  ahown  at  0  (Fig.  199)  and  D  (Fig.  162) 
&o.  Thia  raiaed  seating  ia  U  allow  &  the 
bottom  part  of  the  pill-box  nut  wMcli  ofeer- 
wiae  would  preyent  the  yalye  from  doabr, 
unleas  a  wa^er  w^re^ fixed  ro^ud  the  aeatiog. 

Water  Supply  to  X^^yutori^  (Fig.  200). 

There  are  many  different  meth^a«aiM% 
the  water-supply  can  be  aooomplis^d,  some  of 
which  are  of  the  most  iniricate  nalure.  I  shall, 
howeyer,  be  content  to  deaorib^  some  of  tht 
more  I'imple  onea  that  I  haye  fitted  up  mjaelf 
Fig.  200  la  a  yery  good  layatory,  aioiilar  io  one 
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Soppose  ihe  washer  A  to  be  fixed  to  the  bottom 
of  the  baain,  and  th»  vnion  bend  B  to  be 
attached  tothe body  Z,  water  from  within  the 
baain  oan  run  down  thzoogh  the  union  and 
charge  the  body  up  t^o  the  top  of  the  stand-pipe 
Z,  and<yyeiflow,aa  ahown  by  tha  arrows  at  £, 
so  that  it  woald  be  impoaaibb  lor  the  baein  to 
oyetflow,  aa»nming  alwaya  that  the  oyerflow  h* 
large  enough.  Kext,  by  tha  knob  1£  and  rod 
L,  pull  up  the  stand-pipe  S;  by  so  doing  the 
yalye  F  must  also  ba  opened,  which  allows  the 
contents  of  the  basin  to  mn  fali-pipa  boie  away; 
but  Buppoee  yeu  let  go  the  knob  before  the 
basin  ia  emptied  (say  when. half  empty)  onjeat* 
yon  haye  a  good  aiir«^ipa  or  a  properiy  oon- 
stueted  «>  trap  to  allow  plenty  ci  fmah  air,  the 
aeai  of  your  tmp  wiU  be  inatantly  destroyed, 
and  the  stink  ariae  through  the  atimdiag  waate 
There  is>  howeyer,  a  rsnady  which  onl^  to-da> 
I  haye  inyented,  and  pot  into  practiee*  It  ia  a^ 
folio wa: — Fix  an  inyartadoiip  on  the  rod  L,  so 
that  Hs  month  or  lip  shall  coyer  Uw  *tandin|( 
waste*pipe  wtan  the  knob  ia  let  go  in  a  aimilar 
way  that  the  bell- teap  doea,  bnt  let  it  dip  to 
about  the  bottom'  of  the  baafai*  Uore  will  be 
said  about  thia  diagram  in  Water  Soppty,  at> 
also  in  ehapieni  on  Bath  Work. 

It  frequently  ocenra  Shal.  the  waatea  of 
htyatorles  are  fitted  to  weak  with  a  idnd  of 
stool  yalye,  as  ahown  ait  Fig*  146,  with  layers 
and   chain   oonneoted  to  the  ordinary  pull; 


I 


that  I  fltted  up  ia  Portman-Fquare  tSyeani^ 
and,  moreoyer,  one  not  likely  to  gk  ^^ 
order.  A  ia  an  181n.  white  and  gold  bann, 
with  inlet  pan   B  from  hot  and  cold  sai^f 
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Talfes ;  £  Ia  the  ovp^flow  pipe,  bronght  from 
fte  arm  of  the  bisfn  ioto  tjie  heel  of  th^i  zd  trap ; 
/FlBttreqnlck-Tiru<«t«»,  (Jongtrdcted  in  thfi  dip  of 
126 1)  tra^,  the  valve  bein^  a'^in.,  ifrotiiid  in 
kng  jump  spindle  valve^  'woi'Jied:  by  tna  ueeof  a 
10^  and  ^ling' attached  to  the  poU^up  kaob 
•'Wi»«*» ;  the  lev«w  of  the  hot  and  <jold  supply 
•re  attached  to  the  knobs  by  the  use  of  the 
chain  G  H.  Of  coan«e  the  pnlls  are  madein  snch- 
a  manner  that  by  ^ving  Hhem  a  quarter  turn 
th^  will  haog  up.  To  thin  busin  is  fixed  the 
•wing  pillar -br^et  L^  which  is  used  for 
•hampooing,  &o^  The  pillar  is  fixed  to  tbe 
marble  slab  by  m^an  8  of  a  fly -nut,  as  shown. 
The  swan-n^ok  may  be  fitted  with  universal- 
jotnt,  dr  .Bometinies  only  made  to  awiog  in  a 
nde-diitoOtion,  or  it  may  be  fitted  vith  India- 
robber  iifbing ;  the  yalve  L  may  bO  dispensed 
with,  an4  ^  doubU  valve,  ona  for  ho^  the  other 
for  ool|  y  or  it  may  4>e  supplied  through  a 
hteechi^^'pteoe,  as  shown  in  Ftg.  201. 


WATQE'CLEAXtrSQ   iSD 

BBPAIBIBO.. 

By  "A  Fkllow-Wobkkan." 

IX  <jU>«a.9otmr^ter  n^atjob  you  do,  you.mu^t 
^  hare  a  found  iti^n  towoni  upon,  axi4  aV»P 
axiU^;.  we  wiUfthere^fi^e,  find  4ha  ipHn4MiAn 


^  r  CSS' 


several  additions  mide  to  the  meter  to  increase 
itatitillty,  and  appears  to  cover  every  mode  by 
which  electrjlytio  actfoi^B  can  be  practically 
U8€d  to  register  the  quantity  of  electricity  passed 
into  a  circuit.        -^  ^         »       - »  ' 

The  original  idea  of  platen,  of  metal  acting 
alternately  as  anode  and  cathode,  reversing  the 
direc^ion  of  the  cuf rent  by  the  weight  of  the; 
metal  tran6f«>rred,  and  t^gisC^ring'  the  number' 
of  reversals,  is  s.tfU  the  basU  of  the  instrument ; 
but  all  the  meohfulioal  mod^i  df  supporting  the 
plates  by  springs  or  balanoeibeam  are  done 
away  with.  A  atngle  movkig  plate  is  used,! 
which  fl'iats  iu  the  liquid  lik/^hydrometer,  and; 
which  sinks  or  riaes  in  the  li<u^d  exactly  in  pro- 
portion to  the  ireight  of  metal  added  to  or 
taken  from  it.  As  3ie  oiMOtuy  of  metal  whiob' 
served  as  the  measure  or  ffie  #eotrio  quantity  is* 
added  to  the  electrode,  it  simls  till  the  limit  is, 
reached,  when  a  contact  is  made^  wfai^  sends  a. 
current  into  a  reverser,  whereupon  the  relations' 
of  the  electrodes  being  changed,  the  metal, 
dissolve!,  and  the  plate  ri^es  to  its  upper  limit, 
Umfia«ala'«otii«te0'lhf»Te%«nef.  ^ 

B«v(ral'  foima  vf <  refWsAP  «r»  ibow«i|"#faM 
sra  ifltended  to  'pen^fc*  tW  tirhole  of  ri  large 
^mnveot  -to-^piw,'  tuid  in  whM  flll  spAriev  tt« 
ptevBot^  in*  a  'wry  timpto  'maDiier,  a0  bol(h 
aiids  of  tha  wiires  ttfe  <mio«ot^  to^ber,  by  thfe 
■lOtiaDof  tbe  citf^enerv^bdfoKatkAO^ataet  fltwhksh 
thei  ApaA  would  «pfaar  te'Opetted,  «o  tbit  l4e 
eatsa  ioiiireBt  'ha^^  elosed  eir<Mi«'iii  w4iflli^M 
fitassM  wiAonl'  apiridng.    t%e  x«g«stef  is  a«ttt<» 


receives  metaJL  while  the  other  dissolves,  the 
centre  of  gtavrtyts  dl^plac^^^  aiid '  fh^  cylhider 
rotate?  6n  its  bxIp;  ii^'by  Its  \tiotio^  re^rds 
tbe  elet;trieity  We|ng.  The  latik  i^no  doubt 
pr-omfsing ;  bntliow  it  ^iH  p^rfWm'lhrprtiotftsli, 
would  probably  J?eqatti9  to  W  det^riiuned  by 
actiotiinuEe.       '       ;  ""/  ^'  ;''^*   ^'   '  • 

'  But  another  modfficatinh'k|m4|»^  W  offer  ectn- 
nderable  promise  of  uCfliCy  In  tbdti^titm  wi^ 
e  ect  ro-metallu'  gy .  The  kndiioti  df  the  oleottt)^ 
is  iranfef erred  to  in  £aidf^"«^U6h;'WiiTerfes  a 
scale  showing  the  'si^t^vS^'lbb^  'of^'fiih  interval 
b<:tweon  teVersaTg. ,  Thl^  ^cikl(i%4yb^iBa!de  tb 
shoWouQ'cefr  of^^silVet'df^cM,'  ^dPai^iiihiftltig 
Cantaet  Ja  'J)lab^d'  ovejr  ^n^  dli^if^  ^riintltV: 
thus,  ^  H  stlveHng  Vat  dcNltafi;ilt '  4tiicle8  iA 
which  i^  is  desiifed^^to  ae^ltit  fi^  ounces  Of 
^ver,  ihe  Bt6p  i^oud'd  be'adjnii^e^'^'iihlkt  p<^t. 
When  the  fndiditof  yiDtfcbfd"thM'%il/it  w6uld 
tbu'ih  the  st6p,  and  seiid'  k  ^o^ebt'lhtci  a  6<ni. 
nee  ted  apparatus,  i)ifl)76b'wdU^^t%^df*itionne6t 
tbe  vork,.6r  ring  a  bell  td'fekH ^iitttolion.  If 
f6u^a.  io  ft)rk  ifi  ptiicUcei'  ibf^f^btOa'  etid<itftl^ 
ive  a  i^at.d^al'  of  wbtlr,<^)[^«f''al^.  lose  of 


valnable 
posited, 


metals, ' 


y^M  de- 


wK^^BMJ 


If  eMtricilightin^kdyand^AMti^tb^  ripimrv 
its  advocfites  l^k  Ybf ,.  p4  ^^etti^  dP'tMnBtttbg 
t3ie  current  will  beobme  «rf  viiiV)  kmi  iinpo^ 
ance,  and  if  VflT  r^Wn  io'Ve'Ma  Hrhetber 
e)ectrolyti6  acttotf 'wfR  f^drtAh^Jm^^fitx^of 
metBureMent'pra4i6a7W,  a«  it^^fue^^iei%. 
lifirtHat  siW-4'6^fiitMffif^  InslHt- 

:     (       I    'si    i  "V    TlTjf.    TO    y  '       .    ^.  \ 

^f^  i  a,  s^ 


If  so^itiirol 


of  A  ImobL  ;  Fig.  67,  therefore,  0hows  the, 
fou'k^|liopand  also  the  i^le.  The  line  B  to  C 
•houla  bo  a  true  surface  of  the  outside  6f  the 
teeth  ;  B  to  A,  D  ti  £,  and  C to  A  sbortld^  at 
right  angles;  A  t)  F  would  bii  the  centra 
through  trio  barrel. 

We  willy  tbecvfote,  fay  tbat  yon  h^ve  'filed  up 
the  holes  in  lid  and  barrel,  aiid  you  Wiah  to  oul| 
a  dead  osntre  from  F  ro  A  without  It^osiag  thd 
other  angled;  t)  do  this  you  must  fit  your 
barrel,  as  ^hown  Fig.  54,  on  a  true  surface,  and 
the  outside  of  tlie  'oeth  must  run  true ;  then  the 
point  of  your  dfill  must  enter  at  a  dead  centre, 
and  when  you  have  dirilled  aUel^ right  through 
the  barrel,  you  will  diid,  on  tiyhifg  it.  that  the 
teeth  nmjprrtVot'.  Tou  must  be  Cdreful  to  put 
lid  on  in  it^  right  place. 

Fig.  €4:  A  is  roSR  'for  drill-bow,  and  also 
Fig.  56,  which  sums  through  B,  as  shown  bj^ 
dotted  linen.  J  i^  ioot  for  B,  to  hold  it  mor^ 
finn,  an«  £  is  a  cqitare  wedge,  which  goei 
right  B  and  holds  it  down  firm.  C  is  chucki 
D  doubln  clamp,  wit^t  screws  at  back,  as  showi 
atS.  The  j«wri  are  screwed  on  to  the  chuck 
hr  means  ot  a  nut  at  the-  back.  You  put  u|> 
£  and  L  in  posittun,  and  tben  D ;  then  yon 
tighten  D  by  means  of  sorews  1  and  2.  F  is  i 
washer  or  riug.  which  hold^  barrel,  and  H  is  th» 
drill.  Fig.  56  i^  face  of  ob utk  with  j aws  removed 
the  blnck  Hues  are  hlots  for  jaws  to  run  io,  an^ 
the  dot  in  the  midd'e  ie  for  t*  male  centre  to  be 
•orewed  in,  wMob  \  *i^  npeak  about  another 
time.  Fig.  56  is  k  iu  Fig.  54 ;  the  section  shows 
ft  hole  with  a  thread ;  Uie  chuck  C  (Fig.  64)  i^ 
■orewed  into  this  hole\ 

{To  be  continued,)  ^  j 


8PRA0ir£*S  EL^TBIG  METEE. 

THE   speiific:iiion    ii'  ji^   published  of  n 
patent  t<then  out  for  improvements  up<v 
^•fjjwuic  meter,  invented  by  M>.  Sprttgurj  fa 
»lp8;>ftlch  grtdt'y 'bimjrtify  Mbe  ficSstrtttJUdn 
-ftw  ^\ihii  ot  ttie  iiiflti^umt^t,  ■  WhiW  eitetodhig 
vW  »p>t(eaaons.    T/U-  newiTa^ent  Antafcs  aUo 


ated  liL  ETery  simpla  maimer  by  thq  re^raer. 
The  moving  par(  of  this  oarnoa  a  smaH  wheel, 
upon  which  lies  a  l0ver  al«o  carrying  fr small 
wheel,  |ind  when  tho  reverser  13.  at  rest  the-e 
two  wkeels  tit^  in  elose  coutact.  Thb  motion 
of  the  revcrseifi  therefore,  lif  A  the  l&ver  l>y  the 
action  of  the  two  wheels  passing  each  othtr, 
and  each  ^oob  raising^  ci  the  lever  moves  the 
indidatlug- train  one  tootll. 

An  aatumatio  heating  arrangement,  which 
may  be  applied  to  various  other  uses,  is  em- 
ployed to  prevent  the  solution  from  be«ng  frozen. 
Tnis  oonsHtA  of  a  ooii  of  fine  wire  inclosed  iu 
thti  space  between  two  glass  tubes  placed  verti- 
cally iu  the  fiqikid.  Wuen  this  wire  is  heated 
by  tile  current,  a  stream  of  warmed  liquid  will 
run  up  these'  tubes,  and  thus  warm  tho  liquid 
geuehiUy,  and  tte  same  apptiaoce  ^  of  use  to 
preVenestrattfiaattoauirtheiit^uid*  T^eourrfni 
M  90  nt  into  the  hcatar  by  %u  >«mU»ina^io  thenuo- 
tfeguUtcM',  e^AsAstisg'  ot  4hfi  auvthormomater 
fi'tcdrWltti  wires,  jwloob  qIoi|9  the  eicvMi(  w}Mn« 
ever  the  tempttatareialU.taA  fixed  dei«<;roe. 

The'  inflnende  •i'ohaqgn  o£ .  temperiitujDe  upon 
shunt  raiia^  ia-  guarded  againai  by  baAamung 
the^Hquid  Imd^nsatalvof  jbhn  meter  ^  elegit  \iy  a 
shnni  oompoedd  of  gi^ayhftto  ajid..Qt:rflQan  talvft, 
so  equated  that  tiM  vikrifttion .  is  eq^4llse4  it^ 
b<itheir«!Uiai;  boitfaeosrotitoBnia  the^va^ioUH 
dttjignti  4hown  in  tihe  ^peoifiofttioua,  appeara  ,tD 
indicate  that  thefintetittoairt  naih«  to  ao^way 
with'  the «ompiioatio^Ql  shun^^y.  sending,  the 
whole  eurcout  intothp  aaetar^a.p4ai«=wM^  ^iU 
no  doubt  ^iv«  Imb  «tope"tO(  th^auapwiooa  of, 
-ctm«umet««.    -  •■  .   '^  .-  ^n.    .,.     , 

There^^ia  Irndthe?  aMde  efaetion  Rhawnw)iioh 
is  b«wed  on:  a  w^  w  idea^  nrhiclk  m^y,  huw^vier, 
be  seen 'f^reHhadcwwdflo  4^0,1876  pa<; At.,  In 
th'ieobnsibnotfcm  tthi^Sliet^  piateaiure -employed,. 
Which' wtMiUI  ]»quird.bBChatoguig^orjeafiU  ot^er 
pericMiOalW  M  thKMdetsjbofl  tiunsfwrred  ipom.  v^j^ 
't>  the  othft  witlmat  x^vetealp ini6  ^eMec.pl^tid 
aud«Ui«r«niilM,vehaa9hithi99i  dMrtlie  iWMlTi  hafe^ 
nothing  to  do  wiofi^'ttiit  iheseucMig<  iim^  there* 
f(>'^  d«  xtot>  oaqiiire^-iw^ht^g,  .^t^  current 
pHeMis  f^omthei£4orar>ayl&MfcQt.fi«Atiivg  b<^w«^n  , 
Item  on  beaHnga.  1  As  iO«o .  aiOia qt  thft- cy lva4ey  \^  ^ii~*u m ed ^ 


menta  must  be  preferred,  to  any  mode  of  merely 
weighiog  a  depjsit  at  intertals. 


ANB 


EDISOH'S    CUREENT    METEE 
OTHER  IMPROVEMENTS. 

A  MEANS  «f  ineEie^uriaj/tii@  qiiantity  of  cur- 
rent paaeed  iil>jjg  4  |iru»  wire  Ib  m  much 
a  necessity  of  the  gtiutir'ni  Ijitt^m  of  lighting  by 
electricity  as  tbe  gud  tu&t<f  jh  to  the  exJ^ituiK' 
Mystem.  It  may  be  rem^:  luliereil  that  Mr.  J.  T. 
Sprague  patented  a  simple.^ vice  for  c^louUtlag 
tbo  quantity  of  eurreut  by  the  amount  of  copper 
deposited  in  fl;«liULit  oircuit^  ^nd  it  eo  happcne^d 
that  Mr.  Edl^ob  pritemed, jor  applied  for  a 
patent,  for  an  inrtiution  wmi^b  ih  practically 
identical.  He  hi^  rt^fjetitly  pi)  tamed  a  putent 
for  a  modified  form  of  tb»  if  v  en  lion,  and  oc-* 
cording  t  j  the  ^pLcigD^tiuii  (4ti76»  18B1}  the  new 
meter  indicates  h  catreet  rfim^t  with  a  smaller 
current  than  wan  ti  qui^«^d  by  tb*;  ^iopp<?f  ctUn.  Tho 
invention  Has  b^uu  on  vit^  w  iUt  tk^  Crystal  Pa  luce, 
and  was  brifcfly  d»  »r^ribed  hf^^t^  some  time  ago. 
It  couiiists  of  amUgamuted^c  fl»)utrodEs  in  a 
solution  of  sulphare  of  /Lnq,  jaud  the  sum  to  be 
charged  to  the  tirjur^tnimi-  of  current  is  asoer- 
tained  by  the  increase  in  weight  of  Uie  leoeiving 
ptiite — «in&,  boing  dtpo>ittdunoncel^ctrodet  and 
^1  Bulved  ufL  the  otWr.  Acc«>rdlpgt<?  ttic  !ij>eeifii;:a- 
tjon,  a  ht^avy  c^*at  of  titit  1^  rfr-posited  on  tbrt 
pktwtf,  wbigb  ^inc  is  UiOrpuglily  auiatgamited 
whUje  being  deposits tl  ;  but  ^^ohiiog  to  the 
4eiicripiii,viia  uf  Ua:  proo  m  (iifi^n'  by  thoj?e  e^ra* 
j^KtU'd  wit(4  lhi>  iiivotition,  the  '  jjUt^*  ar^  coaled 
with  chtmiotiUy  puru  zint'^  lio  liy^  to  feduca  loeal 
;i^tiQu  to  li  aiUiiuiuai]  auii  tti^i'nre  th^n  amarlga- 
^  V«iti:dt  Tbe  p  Ut^  B  nf  <3  atsoa V  t^^  ^^  of  mic*o- 
auijpo  e!Ud«^*,  Oiu,  by  Uii/ ^  th^V  ^  a  quarter 
,pi  itn  inch  Uiicki  Wifl^a^e  ke^t  ajp^t*  by  UHltJ 
s  ^-rifni  ,pf  ^Wii  i  ^  e  ttWo t  a  '  <|t^d  ti^-  r  of  an  Ifich 
^uiuJf,  aoti  clumpeJ  ta^othi^t  pr  >botiite  Mrew^ 
p  1 N  ^1^  tUruu  i;  b  I  h*  c  r^n  tro ,  <*f  vh  px  f  Ito^'th ,  f  he 
^i'^itjfei  in^  f.-tiU  b  ttrr<iii^*  d"  (n  'w  (Jjtmt  tr^m  the 

y^  iilvAi  \u  *  Jij  3'  rt."-!  ttj  II  i'  ■  'L-iirH  th-r ;,  m.  1  n  ut  of  inii^&t 
rfs-tuu-c    t'uhjV^'  pltLd^^d    In-  the 

,vqiq  oflj  ojflj  be^J-.wixii  donuiJ  «  k,   ^^Oi.f 
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line  to  shunt  a  niuE  definite  portion  of  the 
eonreat  through  the  meter.  In  the  wire  lea^  ing 
to  the  latter  U  aaoriier  resietanoe  to  compensate 
for  the  effeots  of  change  of  temperature.  This 
reststance  is  formed  of  oopper  irire,  the  eleotrieal 
reeifitance  of  which  inorottses  with  a  rise  in 
temperature,  while  that  of  the  solotion  in  the 
oeAl  diminishes.  A  svffiiient  length  of  copper 
wire  is,  tihetefore,,  pat  in  the  cirenit  to  eqnal  the 
loss  of  resistance  m  the  cell,  and  the  arrange- 
ment is  then  permaoentlj  compensated  for  tem- 
perature. Arrangemeats  are,  howerer,  made  to 
prevent  the  tempt^ature  of  the  apparatos 
faUing  below  a  certaia  minimum ;  for  when  that 
is  reached  an  Edison  Jamp  is  thrown  into  oir- 
ooit,  the  heat  from  which  quickly  raises  the  air 
temperature  of  tho  box  in  which  the  meter  is 
oe:itained.  When  no  current  is  beiog  supplied, 
an  eleotru-magnet  bceaks  the  shunt,  thus  pre- 
▼enting  the  establishment  of  a  oonnter-enzoent 
and  the  recompositbn  of  the  solution^  In 
praotioe  it  U  proposed  to  use  two  meter*oells 
placed  in  a  oast^iron  bor  so  oonneoted  that  one 
registers  at  a  greater  rate  than  the  other,  but  in 
strict  proportion.  One  of  the  cells  would  be 
examined  monthly  by  the  ordioary  officers  of 
the  company ;  the  other  wonMl  be  in  the  sole 
custody  of  superior  offioers,  and  would  be 
examined  quartenly.  Ic  is  piopoasd  that  the 
inspectors,  on  coming  to  "take  the  meter,'* 
should  remove  the  cells  and  replace  them  with 
fresh  ones,  the  cells  so  removed  being  taken  to 
the  head  office,  and  the  plates  carefully  weighed 
after  being  separated.  The  diif erenoe  in  weight 
will  be  cdloulated  in  webers,  ampt^res,  coulombs, 
or  whatever  term  may  be  ustd  to  designate  the 
amount  of  current  consumfdy.and  the  bill  will  be 
made  out  acoordingl^.  Whether  it  will  be  paid 
ungrudgingly  remams  to  b a. seen,  for  it  is 
dtffijult  to  see  what  check  the  Householder  will 
have  on  the  JSkotrio  Light  Company,  and 
remembering  the  perennial  ouuny  ab<KLt  gas 
bills  in  faoe  of  the  tell-tales,  which  every 
ooasnmer  ean  vead  if  be  will  try,  we  are 
afraid  grave  charges  -will  be  made  when  con- 
sumers hMW  no  cheek  at  all.  The  oopper  cell, 
with  the  tipping  beam,  which  registers  the 
onrrent  consiuned  on  dials  simitar  to  those  of  a 
gas-meter,  is  considered  too  delicate  for  use  in 
the  houses  of  customers^  but  will  be  employed  at 
stations. 

Another  of  Mr.  Kd^on  s  improvements  is  a 
method  of  regolating  Ihe  generative  fdroe  of  a 
dynamo-electrio  machine.  In  this  invention 
(4552,  1881)  a  device  is  adopted  for  diminishing 
the  mass  of  the  yoke  uoiting  ihe  oores  of  the 
field-magnets.  Tho  aleotcofliotive  fmoaof  the 
generator  is  kept  coaeiMat  by  flaeaas  of  an 
eleetro-magnety  which  aots  upon  a  oonioal  block; 
fitting  a  conical  opening  in  ihe  centre  of  the 
yoke.  In  Edisoa^a  well  -  known  vertical 
machine,  this  medtod  of  a  conical  block  drawn 
into  the  hole  in  the  yoke  by  an  dectro-mag^et 
and  forced  out  by  a  spring  and  its  own  weight, 
oan  be  ea»ity  adopted,  but  for*  other  forms  he 
provides  means  for  partially  shunting  the 
magnetic  currents  or  lines  of  force  away  froas 
the  field  in  which  the  axmatare  h>  revolving,  by 
adjusting  levers  to  oonnect  ^e  pole  pieces  with 
the  yoke,  or  to  eooneot  the  brostee  together. 

Another  invention  recently  patented  i^latesto 
means  tor  maintaining  the  dtctromotive  fbrce 
of  a  current  from  secondary  batieries  by  re- 
inforcing tbe  primary  current  from  time  to  time, 
so  as  to  keep  up  the  electromotive  force  in  tbo 
oonsumptioQ  cliouit;  but  as  the  arrangement 
cannot  be  explained  without  diagrams,  we  mu^f 
Tofer  those  interested  to  the  speoifioation.  No. 
4»63,  of  1881. 


eists  of  a  board,  on  which  is  mounted  bori- 
eontally  a  timing-fork,  one  arm  of  which 
carries  a  light  contact  piece  normally  bearing 
ag^ainst  the  poiat  of  a  binding  screw  placed  on 
one  side  of  the  fork.  Between  the  arms  is  a 
small  electro-magnet,  which,  when  the  current 
is  passed,  maintains  the  vibrations  of  the  fork 
inoeflnitely.  The  ootmeotions  are  so  arranged 
that  the  oarrent  alternates,  when  the  fork  Im 
▼ibrattog,  between  the  main  line  and  a  short 
oireuit,  and  in  the  main  circuit  is  placed  tbe  flat 
disc  or  ooQ,  made  up  of  insulated  wire,  rather 
floe,  held  between  two  pieces  of  cardboard 
in  a  frame  so  as  to  reeemble  in  shape  an 
ordinary  bedroom  looking-g)as8.  One  end  of 
this  coil  ifi  oonneoted  to  the  battery— Mr.  Smith 
used  a  number  of  Leolanoh^  elementB-^«nd  the 
oiiier  is  eonneoted  through  the  timing-fork  with 
the  other  pole  of  the  batoery— that  is,  when  the 
contaot  is  made.  The  f ovk  being  set  in  motion, 
tlie  current  passes  tfarongb  the  coll  of  the 
magnet,  and  a  rapid  make-and-break  arrange- 
ment is  set  in  full  swing,  corresponding  in 
number  of  contacts  to  the  normal  pitch  of  the 
fork.  Thus,  if  the  latter  is  an  ordinary  fork 
giving  staff  0,  tho  number  of  vibrationa  per 
seoondis5i2,  and  it  folio  we  that  exactly  ttte 
same  number  of  magntitio  changes  take  place  in 
the  coil  or  disc  of  insnlated  wire— ooosequently, 
aUo  in  the  magnetio  flvld  whieh  it  creates.  If, 
then,  a  telephone,  a  teiephone -plate,  or  any 
suitable  pieco  of  iron  is  held  in  such  a  position 
as  regards  the  looking- glass-^hnped  coil- frame, 
that  tbe  lines  of  force  can  impio^fc  upon  it,  a 
sound  is  produced  which  is  identical  with  that 
due  to  the  tuning-fork,  although  there  is  no 
mechanical  ooanection  between  the  receiver  and 
the  flat  coil.  It  must  be  confeseed  that  this  is  a 
rtmarkaUe  discovery,  for  the  aotion  is  perfect, 
even -when  the  transmitter  and  receiver  are 
separated  by  a  brick  wall  and  several  feet  of 
air,  the  actual  distance  being  limited  only  by 
the  delicacy  of  the  appararus.  It  is  obvioui* 
that  the  g^atest  effect  will  be  found  in  that 
position  in  which  the  largest  number  of  lines  bf 
force  can  impsnge  upon  the  receiving  plate^  aod 
this  will  be  found  in  the  centre  line  of  the  flat 
ooil  or  transmitter,  the  intensity  varjring  as  the 
square  of  the  distance.  The  greater  the  number 
of  lines  of  force,  and  the  greater  the  intensity  of 
tbe  field,  the  greater  will  be  the  effect  produced 
upon  the  receiviog  diapbragm.  As  to  tbe  dis- 
tance through  wbi^h  the  effect  is  produced,  we 
beieve  that  experiments  are  being  m*ido  to 
determine  it  with  some  degree  of  accuracy  ;  but 
as  it  obviously  depends,  to  a  certain  extent,  upon 
the  apparatus  employed,  endnivoiurs  will,  no 
doubt,  be  made  to  p^rt'eot  that  first.  Moantims 
we  have  given  sufficient  particulars  to  enable 
experimenters  to  take  up  the  study  of  a  very 
interestiug  phenomenon. 


WHLOTIGHBY   aMITffS    IHDTrCTO 
PHONE 

XtTB  mentioned  in  the  "Scientific  News*' 
Vf  last  week  that  Mr.  WOloughby  Smith 
had,  ia  tbe  course  of  some  investigaiions  into 
the  pht-nomena  of  telephony,  mttda  a  remark 
abb»  discovery  «-viz.y  that  an  iron  plate,  so  held 
that  ihe  magnetic  Unsa  of  force  from  a  flat  cuit 
of  insulated  wire  oould  impinge  upon  it,  wouio 
produod  tbe  aAme  muAcal  note  as  that  given  by 
a  tuning-fork  used  as  a  make-sad«>break  ctjotaoi 
In  tbe  drcuit  with  the  coil,  although  there  is  no 
visible  conncotioQ  between  the  iron  pUte  and 
tbe  ctjil.  The  apparatus,  which  has  scarcely 
vet  taken  a  definite  foim,  has  been  called  the 
mdnotophone,  a  name  which  suffioieatly  ex* 
presses  the  nature  of  the  phenomeoaa.    Il  oon« 


ELECTRICAL    AOdTMITLATORfi,   02 
SECONBAEY  BATIESIES  * 

By  Prof.  Olivbb  J.  Lonaa,  I>.Sa. 
{ConU»u0d/p^mpa^«  256.) 

APLINTE  and  a  Faore  cell,  though  the  pro- 
cess, aod  more  esf^ciaUy  thetiaie,  of  forma- 
tiuu  is  different,  are,  when  formed,  pretty  much 
the  some  thinp;;  and  consists  of  two  plates  of  lead, 
one  coated  with  black  peroxide  of  lead  (Pb  O^). 
the  other  With  k  spongy  matenal  consisting  of 
metallic  lead  in  a  fine  sUxe  of  division  and  more  or 
less  alloyed  with  hydrogen ;  both  plates  immersed 
in  dilute  sulphtirio  add  of  about  ordinary  battery 
strength.  Turo  plates  in  this  condition  must,  as 
expUmed  last  week,  give  a  current  when  conaected 
by  a  wire,  the  positive  current  flowing  along  the 
wire  from  the  peroxide  coated  plate— the  4-  plate — 
to  the  sp«ngy  metallic  —  plate,  and  back  through 
the  liquid  in  the  other  direction ;  the  spongy  lead 
becommg  gradually  oxidised,  and  the  peroxide 
reduced  to  some  lower  oxide,  all  the  time  tho 
current  lasts  —  i.e.,  until  the  condition  of  the 
Burfa'ses  has  become  either  temporararilv  or 
permanently  the  same.  In  order  to  bring 
the  plates  into  the  active  condition  they  are 
first  coated  with  oxide  of  lead,  either 
electrically  —  by  Plante  —  or  mechanicaJly  —  by 
Fanre,  which  Is  tnen  acted  on  by  an  electric 
current  passed  through  the  cell  for  some  con- 
siderable time,  the  current  beinff  made  to  enter  the 
liqmd  at  the  plate  which  is  to  dh  peroxidised,  and 
to  leave  it  at  the  plate  which  is  to  be  reduced. 
Hence  tbe  former  of  these  plates  may  bo  per- 
manently labelled  +  ;  for  when  charging  the  cell 
the  current  enters  at  it,  and  when  discharging  the 

s  Fhnn  the  Enp¥i6tr, 


cell  flie  cnrr^^t  aett  oat  from  it  His  other  ptite 
is  simnarly  aJ^ays  — .  There  need,  th*3Tcfats,  U 
no  ambiguity  about  these  terms.  The  +  pUteii 
always  to  be  cooBeoted  with  the  positive  pdsof 
the  ^aamo,  whether  the  latter  is  supplyiog  tbs 
current  to  the  battery  and  charging  it,  or  whtdkr 
the  dynamo  is  receiving  the  current  from  tho 
battery  and  being  driven  by  it. 

Theoiy   qf  BUctro- chemical  J)«omponlvoa.-^t 
was  stated  last  week  that  eleotrioity  was  oon- 
ducted  through  a  liquid  by  means  of  two  opoo- 
site  processions  of  the  coustiiuent— diuodaUA- 
radioies    of   whatever    suhstance  in  the  iiqmd 
is  undecgotng  decomposition,  and  that  evsiy  soeh 
radicle  possesses  a  certain  definite  charge  of  slas- 
tridty  which  it  caariss  with  it  ^aad  deU^rers  up  to 
the  electrode,  either  when  it  is  set  free  by  eombms- 
tion  with  its  fellows,  or  else  when  it  is  mads  to 
combine  with  saasetfaiag  in  metalUo  oomsramia- 
tion  with  the  eleotfode^    It  was  also  stated  tkst 
the  charge  of  electrici^  possessed  by  a  dissodsted 
monad  ^ide  is  constant ;  and  that  diads  have 
twice  this  charge,  triads  thrice,  and  so  on.    From 
them  considesations  it  ioUows— as  was  proved  by 
Faraday -that  for  a  given  weight  of  ftubttsnos 
decomposed,  a  definite  quantity  of  eUctdcity  ii 
requbrra ;  a  quantity  which  will  be  known  as  soon 
as  we  know  the  munber  of  atoms  liberated,  tiis 
sleetcical  charge  of  eabh,  and  the  weight  of  each. 
Let  0  be  the  dissoeiation  charge  of  a  free  hydrogsn 
or  other  monad  atom  or  radicle.    TVe  do  not  know 
the  value  of  q  yet,  we  only  know  that  it  is  per- 
fectly definite  and  unchangeable.    Let  ^  baths 
weight  of  any  atom  or  compound  radicle  released 
from  a  combination  in  which  it  acted  as  a  /.  -ad ;  in 
other  words,  let  its    active  atomicity  have  beai 
reduced  by  k^  or  let  k  be  the  number  of  bonds 
which  have  been  broken  !n  the  act  of  making  it  a 
free  radicle— whichever  way  of   expressing  it  ii 
preferred— then  it  is  necessarily  possessed  of  an 
electrical  charge  kq. 

Let  N  be  the  niifn^^'*  of  snoh.  sitomi  delivered 
up  to  an  electrode  in  any  time,  then  in  the  saoe 
time  a  quantify  of  electricity  Xi  =  N  X^  "^"^  j*^ 
passed  thsough  the  cell;  and  the  w^gM  of  the 
aubstaace  liberated  at  the  same  time  is  K^-csU 
thisM.    Then 

M  __  /* 

Q  kq 
Now*  in  the  right-hand  side  of  this  equatkmiii 
the  only  thing  we  know ;  we  only  know  the  rela- 
tive weight  of  dilferent  atoms,  not  the  absotata 
weight  o!  any.  Let  A  be  the  absolate  weight  of  * 
hydrogen  atom,  and  m  the  nuoiber  oroioaruy 
known  in  chemistry  as  ** atomic  weight"— fii-. 
the  number  which  expresses  the  weight  of  any 
atom  reUtivQly  to  hydregea,  so  that  ik^mh;  then 
the  above  equation  may  be  written 

M  _  #k    A 

Q.  k'  q 
Now,  though  neither  h  nor  q  are  yet  known,  thin 
ration  has  been  determined  by  careful  meanf^ 
ment,  audit  is  l-950d  in  C.  G.  6.  units;  in  other 
words,  the  eleotrieal  charge  of  a  free  hydrsgm 
atom  u  9d05  times  its  weight  in  ipammea  iad 
the  charge  of  any  other  tadiole  of  afeemic  wsight 

m  and  with  k  free  bonds  U  — ^~  times  it*  weifht 
m 

in  grammes.  . 

If  the  weight  of  the  substance  be  eiprstwd  q 
pounds,  and  tiie  qtxantity  of  electricity  eaDcaiasd 
m  its  liberatien  or  deoompositioD  in  Ampere-hoin 
—as  for  practical  purposes  is  rather  confeniwit-- 
the  above  number  9505  becomes  12.020,  or>^ 
sufficient  accuracy  in  ordinary  eases,  l'2,OO0.  So 
we  will  now  repeat  the  above  equation  inm  sssy 
and  practically  useful  form :  — 
"Weight   of    substance  ordioary  "atoauc 

acted  on  in  a  single  wd^jhl  "  of  the  «»• 

celt  in  pouoHfl  _  stance 

QaauUty   ol  eiectucuy 


^v™v.-j   -. ^        12.uuowm©»Ui»na«btt 

passed  through  it,  in  of  bonds  released  |a 

Ampere-hours  atom  of  the  sobstsoes 

Whether  the  '*  substance"  is  theooastitoeotwhteh 
is  liberated  at  the  posittve  or  at  tbe  negative  pje, 
or  whether  it  is  tae  oiigiaal  oomponoa,  whimtt 
not  ** liberated*'  at  all  but  deaompoaed,  msttsa 
nothing.  The  above  atatemant  is  pwiestly  f<"J<^ 
aod  universally  applioabla.  It  applies  ^^^^ 
it  is  recomposition  that  is  going  on  iasteadof  as* 
composition. 

The  expression  "  nnmher  of  bonds  rdsassd  or 
joined  per  molecule  "  is  not  a  happy  ooe,  hut  tts 
phrase  •'  change  of  valency  "  is  no  battery  and  the 
very  simple  meaning  intended  to  ha  uaise«jjltf 
best  Qonveyed  by  an  example.  Suppose  On  o(^  is 
being  decomposed;  two  bonds  are  rsleasei  when 
Ou  separates  froeaSO^,  hsnoa 

Weight  of  sulpHatti  nf  ooiipur  d#ert«npssfd 

Ciuautiiy  ol  cloctitcuy  patiUi^  taxuujja  « 

^  63-ft  4-32  +  61 

But  we  might  equally  well  write— 

Weight  ot  oopper  deposited  ^     6>^ 
I  Quanuiy  oi  K  required  2l^UI)0 


J^E  2,  1882. 


xNousa^  MBceuuno  AifD  wobcd  or  BBinmaat  s«i  »7. 
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Take  m  Mother  eyanple  tho  d«eompotitiPii  of 
common  dilatd  sulpliucie  acid,  with  coppw  elao- 
trodfii,  saj^ 

Weight  of  hydwtim  aet  li^a        _      1 
Q«aiiSity  ot  £  paiMed  tiuruugli  ceii        12,OUO 
Weight  of  aulpharjo  acjddecoropogpi^  _      98 

Qaauui/ol  iS  ~  2i,000 

W«}ght  of  tolpbate  of  copper  formed  at 
the  earfieng<»  nf  the  oxvjr^n  pleotrodn  1,59  •i 

Qatmtity  oi  iT^      "^  Zi,uuu 

fi^pMft  nitrate  of  liimr  is  the  enbltanoe  aota4 
OB.   Har> oniy oaa. bond  ii  caiiMaA  per moleenle^ 

W^ght  of  m\w  ^et>o!ged  ^      tog 
Uimiitity  ol  K  12,U00 

Weight  of  pitratejcrf^sU^  dewwnpoaed  _^      170^ 
t^uMjiuty  of  ttiuotxicitjr     '  r2,odo 

Tfnalljr.  enppose  the  aiAstance  acted  on  itiPb  0, 
^  protoxide  of  lead,  then 

Weiilht of  U»)Mtrgeo»idiiied  ^JJ^rrnride  _      2-2a 
UaiuiU(y  Of  i::  teqturea  247^00 

Weight  of  litharge  redneed  to  m^t%]iJA  lead,  the 


Ihaa  a  enrrettt  ol  ogo^  aiap«k^  is  able  to  ondiee 

on  one  aide  of  a  Faure  cell  .^f^^  lb.  of  litbaise 

perhonr,  provided  there  is  no  waete^  nor  any  gas 
g^en  off,  and  to  reduce  the  same  amoont  on  the 
other  Bide.  Or,  every  pound  of  litharge  on  either 
lide  of  a  Fanre  ceU  reqairea  lOS  ampcro-houra  for 
its  reduction  and  oxidation. 

If,  instead  of  one  cell,  a  number  n  are  taken 
and  arranged  in  series,  aad  the  current  sent  through 
tiiem  all,  the  above  action  goes  on  in  each  celli  ao 
of  eourae  the  total  decomposition  will  be  n  times 
u  great  


SCREW-CVTTIHO  BT  EAST  ISDIAS 
.KATIVES* 

ONE  of  the  engineers   of  the  greit  India  and 
Peninanlar  Railroad  in  India,  told  me  that 
ha  quitted  work  and  loafed  a  month  to  watch  the 
oativee  build  some  heavy  press  screws  without 
asshinery  of  anjr  kind  whatever.     TbeM  were 
eight  screws  five  inches  in  diameter,  twelve  feet 
loeg,  threads  about  ooe  and  a  half  inch  pttehes. 
The  natives  worked  outHioors  in  the  sand;   far 
away  from  aoytbing^  snggestive  of  art  or  industry. 
They  seourod  bats  of  native  iron,  excellent  in 
quaUty,  bat  neither  round,  strait,  nor  of  uniform 
oiameters  along  theii^  length.    I%ey  filed  these  bars 
bright  and  wrapped  around  tlMm,  spirally,  a  ribtKxi 
of  seme  fibre,  the  space,  &o.,  being  r^ftdated  «n 
tizdr  by  accurate  native  eyes.    They  then  made 
ino-lined  treaehee  which  they  filled  with  some 
kiad  of  hotne*inade  add.    fhey  soaked  the  screws 
ovsr  night  ia  this  add,  and  in  the  morning  had  a 
velMet>elapad  corrosion  in  th«  way  of  a  thread. 
Ihsy  theo  nerntialised  the  add  by  bithing  the 
•Slews  in  water,  after  which  they  stripped  off  the 
fibre  and  set  to  work  with  chisels  and  files  and  cut 
the  threada  to  proper  depth.    Here  were  screws, 
bat  they  were  not  round,  nor  of  uniform  pitoh, 
nor  with  uniform  thickness,  and  depth  of  thread. 
They  then  made  a  mould  in  the  earth  and  stood  a 
ici«w  upright  in  it  for  a  core,    A  long  nut  of 
nsttre  bra&s  was  then  cast  upon  the  screw.    The 
not  was  then  worked  loose,,  and  the  soiew  chipped 
it  aad  filed  at  till  the  nnt  would  run  froes  end  to 
Old.   This  waa  one  step  towards  uuif oim  aoearaey. 
Hie  nut  wa!»  then  melted  and  past  again  upon  the 
•crew.     The  screw   was  re-dreased  till  this  nut 
no  all  ri^ht.    This  kind  of  business  was  kept  up 
tal  about  twenty  nuts  had  been  used  for  ea.<Sx 
•crew.    My  fHend  said  that  the  final  work  waa  as 
P«rtsct  a  job  of  nut-and-screw  fitting  as  he  ever 
•twin his hfe*    There  was  no  perceptible  differ- 
^Mato  be  felt  m  rtamfeig  a  nut  firom  end  to  end  on 


It  is  not  uttoommain  in  anr  Southern  States  ta  see 
OM  sugar-cane  presses  built  entirely  of  wood,  with 
^^woMcn  ssrsw  about  five  feet  long,  14  inohee  in 
wwter,  and  with  a  thr«ad,  as  near  as  I  can  remeot^ 
bwnow,  about  threa  inches  wide,  whioh  would  be 
fiiinohss|Nteh. 

^The  nnt  is  formed  ia  two  immense  wooden  blocks 
™f  kt^td  together.  These  screws  and  nuts  are 
^ont  with  a  mortising  ohise!,  mallet  and  saw. 
][h^wkis  all  aecnrately  marked  off  geometrically, 
"*m  the  oatttog  is  commsaoed*  Many  of  the 
*i^miaitlwri«hts  paitioulariy  ptide  thesaeelves 
^  msir  ability  to  lay  off  these  nuts  and  screws. 
Tat  stadeat  in  mechanical  drawftng  wha  has  ad* 
^*Msd  to  the  projeetioa  of  a  eeotion  of  threaded 
^^  would  probably  find  himself  atumped  if  he 
ptwnpt*i  to  put  his  knowledge  into  practice  by 
^ii^oS  the  Imee  in  the  hollow  cylindrical  surface 

j,^J**«Mted  from  a  paper  by  •<  CnoaoAt,"  in  American 


Few  lathesmen  ever  lofe  f 4uth  in  the  aoonraoy  of 
the  lead  screw  of  a  lathe.  If  they  will  take  a  walk 
along  the  length  of  a  lathe  they  will  be  able  to  see 
the  difference  between  Oua  part  and  another.  ThH 
actual  number  of  threads  to  the  inch  make  but 
little  ^fferenee  because  they  can  do  whatever  they 
wish  to  do  %Mi  the  aid  of  the  change  gears.  But 
it  is  very  importaiil  to  know  that  the  numbnr  of 
threada  to-  the  inch  saxegalarthrooghoiit  tba  length 
of  the  secew.  A,  tea-thoead  screw  should  have  a 
hundred  threads  in  ton  inches ;  but  measotsa  one 
and  see  about  it.  Ooa  inch  will  be  found  to  have 
ten  threada;  the  next,  ten  aud  ooe«hundredth, 
perhaps;  the  next  some  other  trifling  variation; 
aud  so  on  throughout  the  length.  Not  only  will 
every  inch  vary  from  the  other  inches,  but  one 
thread  is  libly  to  be  a  different  pitch  from  the 
thread  right  along  side  of  it.  It  will  be  at  Once 
seen  that  the  sorews  made  by  the  natives  in  India 
were  probably  muoh  more  aocarate  than  they 
would  have  been,  if  they  had  been  cat  in  a  lathe 
with  the  lead  screw  in  the  orditiary  condition. 

Lathe  makers  throughout  the  world  jEollow  the 
plan  of  cutting  their  lead  sorews  from  a  master 
screw,  procured  from  the  shop  of  Sir  Joseph  Whit- 
worth  &  Co.,  in  Manehester,  Eogland.  Whitworth 
early  discovered  that  screws  were  not  accurate 
enough,  even  for  ordinary  shop- work,  and  at  once 
oommenoed  to  produce  a  reasonable  standard.  As 
near  as  I  can  andenland  the  matter,  Whitworth^s 
wevk-  stood'  miquostioned  just  so  long  as  it 
stood  untested,  fivery  oae  who  has  gone  into 
any  claas  of  work  whiofti  was  to  be  baaed  on  the 
accuracy  of  a  screw,  anoh  as  measuring  machinee, 
graduating  machines,  &o,,  &c.,  has  quickly  found 
that  the  beet  screw  to  be  had  waa  a  Whit  worth 
screw,  aud  that  a  Whitworth  screw  waa  not  good 
euough  for  the  work.  These  parties  have  generally 
contented  themselves  by  usiog  a  Whitworth  screw 
in  connection  with  a  device  for  correcting  the  errors 
diseovervd.  Some  of  them  have  gone  into  the 
matter  of  oonstnicting  an  original  screw,  by 
methods  whioh  will  m  themseivos  insure  the 
acoacaay  of  the  work.  I  understand  that  The 
Pratt  and  Whitney  Company,  in  the  constraetion 
of  their  gauges^  have  dDtemuned  to  go  to  the  bottom 
of  the  thiog,  and  that  thay  are  now  in  the  midst  of 
a  laborious  research  after  an  accurate  inch  and  a 
screw  of  uniform  pitch. 

One  of  the  Whttworth  devices  to  overcome  errors 
was  as  follows :  He  cut  ten  screws  a  foot  in  length, 
taking  great  eare  in  the  operation  to  use  the  same 
part^of  iiia  lathe  sorsw  all  the  time.  When  these 
short-  eosews  weva  done,  th^  were,  of  course, 
oopif  a  of  a  eingWfoot  of  his  old  lathe  aorew.  They 
had  theerrors  of  that  loot,  hat  had  not  the  errors  of 
any  otder  foot.  He  than  booed  a  hole  through  these 
screws  and  faced  them  accuiately  to  a  length,  testing 
them  in  his  measuring  machine  which  measnr«i  to 
the  mil  Houth  part  of  an  iuch.  Ha  then  struug  them 
on  a  bolt  and  thus  made  a  long  screw  of  them,  of 
whioh  every  foot  was  bound  to  be  the  same.  There 
mlgbtbe  twelvedifft^r^ut  kiud^  of  inches  in  each  foot. 
but  the  feet  were  uniform.  He  th^  made  a  nut  of 
giaat  length,  so  that  it  could  not  be  said  to  be 
governed  by  aay  oae  partiouhur  inch  of  a  foot,  aud 
thus  became  operated  on  by  at  ieaai  two  of  the  see* 
tions  at  once.  With  this  built-up  screw  he  cut  a 
long  screw,  und  it  looked  as  tf  he  hud  certainly 
eliminated  all  souroee  of  errora.  But  still  the 
flrqt  close  tei^  mode  of  tbem  showed  that  no  oae 
thread  was  like  any  other  thread,  and  that  no  one 
thread  maintaiued  a  utjiformity  ox  spiral  during  its 
compietOf  single  convolution. 


EFFECT  OF  HEAT  OF  A  BATTEB:T. 

AMOXG  sundry  recent  attempts  to  improve  the 
galvauio  battery,  we  notts  one  by  an  Italian 
wii^meer,  Signor  Gdudini,  who  describes  in  Xatura 
the  results  of  experiments  iu  heating  batterits. 
He  considers  that  this  application  of  heat  is  of  much 
interest,  both  from  a  theoretical  aud  a  practical 
poiut  of  view. 

Of  the  various  types  of  batteries  tried,  that 
which  yielded  the  host  results  wa9  as  follows:— A 
cast-iron  vessel  containing  a  porous  vessel  of  terra- 
cotta, surrouuded  by  a  hollow  cylinder  of  sine, 
which  acted  as  the  positive  electrode.  A  prism  of 
carbon  within  the  porous  pot  served  as  negative 
electrode.  The  txoitiog  liquid  was  a  solution  of 
chloiMe  of  sodium,  and  the  depolariser  asupec- 
saturated  solution  of  bichromate  of  potash  and 
sulphuric  acid. 

In  the  cold  state,  tlm  couple  gives  an  intense 
but  inconstant  current.  When  plaoed,  howeveit, 
on  a  small  g<ts- heater,  its  current  increases  con- 
siderably in  iuteu&ity,  and  continues  constant,  with 
closed  circuit,  as  long  as  desired  if  properly 
managed.  The  flame  should  be  regulated  so  as  to 
keep  the  temperature  of  the  various  parts  at  about 
lOO''  C. ;  and  one  should  add,  from  time  to  time,  to 
the  porous  vessel  a  few  cryntalB  of  potassio  biohre- 
mate,  with  sulphuric  acid,  and  to  the  outer  vessel 
somo  salt  water. 

With  such  care  the  battery  will  furnish  a 
cuirent  mooh  more  intense  than  that  produced  in 


the  cold  state.  The  iaerease  of  intensity  arises 
from  a  diminution  of  the  iaiesnal  resistance,  and  a 
notable  increase  of  the  eleetioaotive  foroe,  as  will 
be  seen  from  the  following  ;--^ 

B        R 
Battery  used  cold     210     0  82 
„        „     hot      2-44      0  71 

Het*e  the  values  of  £  sMexpffessed  ia  YoUt  units 
equal  to  100  milliona,  op  to  10*  abselatie  unite  af 
eiectromotiwe  force^  corresponding  nearlv  to  that 
of  a  Daniell  element ;  and  the  vid-ues  of  II  are  ex- 
pressed in  ohm  units  equal  to  a  billion,  or  10'^ 
absolute  units  of  resistance,  nearly  corresponding 
to  that  of  a  column  of  mercury  at  0*^,  one  motre 
long  and  1  sq.  mm.  in  s^^tion. 

The  fact  of  diminution,  of  the  internal  resist- 
ance is  in  perfect  harmony  with  known  properties 
rehitive  to  conductivity  of  liquids,  and  need  not 
cause  any  surprise.  "Ab  indt^ase  of  electromotive 
ferae  deaerTea  more  oonsMinution :  it  may,  per-* 
hapa,  be  explained  by  sap^osi&g^  that  the  heat 
promotes  the  ebemioal  notion,  and  the  osmotic 
oarrento  through  the  poroni  diaphragm.  At  to  the 
oooatanoy  ol  the  cuirent^  it  ia  certainly  a  conse- 
queneeoz  the  lessened  pokurisatiofi  of  the  eleotrodes ; 
because,  with  increase  of  femnerature,  the  de- 
velopment of  gaseous  habhles  is  facilitated. 

In  flae,'the  adfantagee  claimed  for  this  heated 
battery  are  a«  follows  :— 

1.  A  griat  aad  oonstaift  electromotive  force. 

2.  A  small  and  invariable  resistance. 

3.  No  noxious  emauatidns. 

4.  ESa^y  composition,  always  presenting  the  same 
conditions. 

5.  Facility  of  adding  new  materials. 

6.  Cost  comparatively  slight,  since  the  unpro- 
ductive consumption  being  i-mall,  the  saving  in 
that  part  quite  compensates  the  greater  expense  of 
heating. 

7.  Lastly,  a  battery  of  stl  eTements,  formed  each 
of  an  iron  vessel  about  6tn.  high,  and  5Ain. 
diameter,  with  all  thei^t  in  prtfportion,  may  cost 
aboutsixty  Itm  (say,  01  ^:),  and,  used  with  heat, 
will  giveaavrxeat  eoaparabto  to  ine  maxittbm  ob- 
tainahie  from  a  Fadnotti  dynanie»eleetriomaehtne. 
modified  by  Graouae,  which,  with  aapporta,  will 
cost  about  900  lire  (aay,  &%0),  It  uMiy  be  added 
that  this  battery  in  the  cold  state  ^viU  give  a  ready 
current  of  brief  duration,  As  it  remains  a  long  time 
unaltered  with  open  circuit. 


TrTILISIir&  THE  XOTIONS  OF  THE 
SEA. 

SEVERAL  methods  of  utilising  tidal  motion  and 
the  action  of  sea-waves  for  obtaininj^  a  store 
of  motive-x>ower  bave^been  proposed,  and  some  of 
them  have  been  patented,  but  have  not  at  present 
bian  brought  into  aee/  the  expense  of  erecting  the 
necsssaiy  works  beiag  probably  out  of  all  propor- 
tion to  the  power  to  be  gaieatL  In  ZeJVa^uiv*  a 
method  of  utiliBiiiff  wave-motion  is  described  as  tho 
invention  of  M.  Y.  Gauchea,  who  would  suspend 
a  large  float  by  ropes  from  a  pulley  outside  of  a 
utone  inclosure  built  a  short  wav  from  the  beach. 
WiOiin  the  indosure  is  a  bell-ihaped  iron  vessel, 
suspended  from  a  central  ^pulley  system,  connected 
with  the  float  pulley.  This  moves  up  and  down  in 
correspondence  witih  the  float,  on  a  block  of 
maaonry,  whidn  has  passages  oommualcatiog  with 
the  aixi-spaee  above  and  •rith  a  pipe  below,  extend* 
log  to  a  reservoir  on  shore.  The  be11«  in  rising, 
sucks  in  air  through  valvea  jn  its  upper  surface, 
aud»  in  falling,  forcea  the  air  along  the  p^israges  to 
the  reservoir.  Theropea  are  kept  alwayntautby 
means  of  a  weight  hung  in  air  from  a  pulley  con- 
nected with  the  central  system,  and  the  b^ll  has  at 
its  lower  part  a  caoutchouc  mombrano  connected 
with  the  block  of  masonry.  M.  Giuchfz  pprcifies 
the  dtaiensi«ms  which,  he  thiuks,  would  insure  a 
rapid  flow  into  the  reservoir  and  involve  no  exoes- 
sive  heating.  AnfttLKay  tnheme,  by-  Prof.  Well- 
ner,  of  Bruun,  is  described  in  DingUr^s  Journal, 
Fixed  aUiUK  a  sea  wall  is  a  sort  of  air-trap^a 
me^allk;  case,  open  below,  now  in  air,  now  m 
water,  as  the  waves  beat  en  it.  At  the  Up  this 
commnuioates  tlu'ough  valves  and  pipes  with  a 
reservoir,  in  whioh  the  air  ia  comprftst^d,  and  the 
force  thus  supplied  may  be  directly  utilised  for  some 
purposes.  Prof.  Wellner  brings  a  pipe  from  the 
reservoir  to  the  lower  part  of  an  air- wheel,  which 
is  like  an'Overshot  water-wheel,  immersed  iu  water.. 
The  air  displaces  the  water  from  the  cells,  and 
drives  the  wheel  round,  while  expanding  and 
rising  to  the  surleoe.  The  syaleni  worka  with 
dilCerent  degreea  of  compressioni  if  the  air* 
couducting  tube  be  nrovided  wi^  aeveral  valves,  so 
thi*t  the  air  may  be  admitted  to  the  wheel  at 
different  depths,  according  to  the  preaeure*.  Wkh 
Small  waves  and  compression  it  is  admitted  higher. 
This  arraratus  Prof.  Wellner  proposes  to  use  for 
supplyinf^  cooled  air  to  beer-cellars,  lardero,  &c.. 
inholcUoiaMs. 
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Jr^i  im. 


SCIEUTIPIC  M^S. 
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I^Y  the  end  of  Ihia  week  cooMt  WellB  will 
oeaseto  be  aboto  the  hocison  mt  m^fe,  aod 
it  ia  now  considtrred  to  be  soaroely  bright  enough 
to  be  teen  dnring  tlie  d^y,  et^n  wbt^n  tt  reaislif  s 
its  MgHtefit.  Toe  p  )ftitton  on  Jtine  10,  acoord- 
itg  to  Dr.  Oppenheim'a  ephemetix,  will  be  R.  A. 
6h.  6m.  S7«.,  N.  Deo.  21*  38  7',  Berlin  mid 
nSghl.  After  that  date  we  may  poacdblj  Kear  of 
some  good  obaervaiiona  being  made  in  the 
aoutlierm  hemUpbere* 

Aoeotding  to  the  I>un  JScht  OSreufar,  Ifo.  62,  ' 

the  upectrum  of  the  nu  Jem  of   Comet  Wells  ] '  

deserves    the  oloseat  atteniion^  aa  it  bhows  a .  niowu^pSTSl 
sharp,  bright  line  coincident  with  D,  aa  well  aa  |  g^nSt  h^  JtK 
Skongtru^  of  other  bright  lines,  r^embling ;  °^^ 


diridnal  pecn^trity  Is  evi^'eat  from  the  fact 
thwt  an  in«>p«eti0ii  \/f  aU  ^e  banf^aproted  thai 
m«iie  thau  50  per  cent,  of  the  men  bad  diseai^ed 

BY  the  end  of  thia  week  comet  Wells  will  ooisea,  Tbe  early  pymptomi  ama  a  sYight 
oeaaeto  be  abote  the  hocuon  at  night,  aod  ti4klhig  of  the  psvt  afi^rrd,  fbtloved  hy  bleed- 
ing, but  with  no  nccoaifort^bl-*  feelings,  and, 
in  fact,  the  destractire  pre  cess  U  painle;»8. 

Mr.  J.  Ifc  E.  Drsyer  has  bean  appointed 
sncoeasor  to  th»  late  Dr,  T.  It  Robinson  as 
director  of  Hhm  Axmagli  Obcwrvatory. 

The  ultimate  effects  of  %  rtgime  in  which 
small  doses  of  arsenm  are  given  from  -  time  to 
time  Jkrain  i4rikiBg  opntraMt  with  the'  enrlier 
ones.  AeeordingtoMlL  de  Ponoyaud  Li^on, 
oats  so  trtaiid  aecBa  isspcoved  at  flr«t ;  they  eat 
,  and  liat«  alt  the  afgns  of  Yefy 
good  health.  Bttt  hy-atid-by  they  begin  to 
.      —  ,.  f^W"*  "™*:  '«^«™>g  I  grow  Icsn,  are  sn  jeot  to  disrrhoea.  loose  appe - 

ISrw^'al^^"''^'^'"'^''^^  ^^  andiemlanjnid;  andat  leegth  th.y^ 
liD^m  aad  allied stanL  ■  in  a  state  of  po^rty  of  blood  (i5mmia)'and 

Hr.  O.  Stone  has  imbli^hcd.  in  the  sixth  nnm- 'lea(>ne«s.  On  examination,  one  finds  the 
bet  of  the  publicatloDS  of  Uie  Cincinnati  Ob*  t  mosclcs  (the  bean  Indnded),  extremely  pale ; 
seiyfttory,  the  results  of  a  »eri«is  of  miccom«tzieaI  thaJiTer,  lungs,  kidneys^  and  mesenteric  ganir- 
measurtmentM  of  4$&  double  stare  mad0  with  lions  all  have  the  oharacOoxsHof- fatty  degenera- 
the  Llin.  xe^aotor.    Tlie  *taflB  setooled  are  in   tion. 

two'elasses^-thoaew^iah  are  to  form  pert  of  a  j  a  valuable  report  hj  k  French  Government 
geneEBl  catslogne  of  doable  stars  betwaen  t%*  Commission,  on  the  rupture  of  cables  in  mines, 
«^rt«  «d  M»  8.J)e«^  and  those  In  either  appears  in  a  recent  number  of  the  AnnaUs  des 

Mines.  Among  other  points,  we  note  the 
affirmation  th%t  metallic  cables,  both  steel  and 


hemtsphtoe  iHdeh  Iff.  Bumham  noted  as  re 
qniiing  f txrther  observation. 

Oa  JuD^  1  Mr.  Olament  L.  Wragge  ei^peoted 
ta  have  all  Ida  spparatus  in  working  oxdar,  ^nd 
to  lottew  bis  obs««vatjoos  at  Ben  Nevis  and  Fort 
William.  A  new  fixed  station  is  bi-iDg  estab- 
lished near  the  Like  at  an  elevation  of  m<.re 
tkin  1,800ft.  above  the  sea,  and  Mr.  Wragge 
win  mske  ohdervalions  during  the  ascent  and 
descent  by  meaos  of  travtdlmg  instnmients,  so 
as  to  loc^iiise  didtuzbancss  in  the  atmoitphera 
between  the  summit  and  Foa  WiUiam.  Ota  the 
swnmit  itself  ho  will  make  five  obasrvations  at 
inlcrvak  of  half  an  hour  b^twireu  ^  sand  1 1  a.tn. 
Self  *reoording  instruments  witl  take  the  tt-m- 
p^imtUFS  nt  9  p.m.,  and  the  apparatus  supplied 
bv  Dr.  Angus  Smith  will  measure  the  actiai^uu 
ot  the  suu's  rajs  and  of  d-iyll^ht.  Hr. 
Browning  his  also  ecnt  a  rAin-band  spectro- 
scope. 

liord  Btyietgh,  professor  of  experimental 
physics,  at  Oambridge,  has  been  awi&rded  the 
Hopkins  Prize  for  Ms  papers  connected  with  the 
theory  of  vibr<fctions,  aud  especially  for  that  on 
the  theory  of  resonance. 

The  49(h  annnal  report  of  the  Royal  Cornwall 
Bc^t6<ABie  Society,  as  nsua!,  contains  some 
interestiiig  papers,  with  notes  on  new  inventions, 
and  the  meteordlogfcal  t\bles.  This  society 
dtes  a  Urge  amount  of  good,  and  we  are  pleased 
to  see  tlia£  it  is  progressing  in  ^^erj  wsy  satis- 
faotorily» 

lEr.  Stietton  has  Issued  a  third  edition  of  his 
brDchure  on  Rutway  Accidents,  which  can  be 
had  of  Slmpkiuy  Alarshall,  and  Co.,  or  of  Hessrs. 
Spencer,  Ltdeester.  'Hiere  are  four  plates— ^viz. , 
a  diagram  showing  the  arraogeonent  of  Sykes*s 
oleotrieal  signal  «pparattts,  the  diagram  for 
caloniadng  the  cffiidenoy  of  brakes,  and  two 
plates- showing  the  dstaiU  and  general  arrange* 
meat  of  the  Westingbouse  automatic  brake. 
The  trxt  has  been  revised,  and  several  addi- 
tional paragraphs  inserted. 

The  68th  annual  report  of  the  Gouncil  of  the 
Beyal  Oeologioal  Sodcfty  of  Oorawall  eonttiins 
the  pr£^dent*8  address,  the  reports  of  the 
oiBoers,  and  several  osef  ul  papers.  The  accounts 
ahow  that  the  financial  condition  of  the  society 
is  satisfactory. 

The  society  of  Tdegraph  Eaglaeers^  and 
Etootrieians  have  appdnttd  a  committee  to 
report  upon  the  fire-risks  of  the  electric  Hght. 
Tiie  committee  oonsis  s  of  Profeasor  W.  O. 
Adams,  Sir  C.  T.  Bri|B^ht,  Ulesers.  R.  Orampton, 
R.  E.  CromptoB,  WT  Orookes^  Warren  De  Lft 
RiM,  Pro6iMotii  G-.  Cv  Foster  and  D.  E.  EUghes  ; 
Messrs.  E.  Gkavea*  W»  H.  Precoe.  Alexander 
-Siemens,  Spsgnoietti,  A.  Stroh,  and  Sir  WUUara 
Thomson. 

A.  paonliar  effect  upon  workers  in  a  biohro^ 
^naata  of  potash  laoiory  in  Russia  has  bean 
^Oted :  a  nole  being  made  in  tha  septum  of  the 
aose,  the  psitHfon  after  a  time  disappearinir 
entirely,  dome  of  the  own  huve  bete  emptoyi-d 
for  ten  years  without  being  affected,  whih^ 
ot^^rs  are  attacked  in  the  first  month;  but 
that  th^  diMi^  is  9oiftfiirh»^  m^re  than  ^n  ip- 


m>n,  may  be  used  with  as  much  security  as 
cables  of  textile  mateiiaT,  proper  care  being 
taken  in  providiag  and  maintaining  them 
(and  more  is  needed).  In  -very  moiat  pirs, 
eapecially  with  acid  water,  alos  cables  ure  pre- 
ferable; in  pits,  with  return  of  air,  and  some- 
what bigh  temperature,  metallic  cables.  Where 
flat  cables  are  used,  the  textile  allow  of  better 
eqnitibratinif  tbe  motion  of  the  engine  than  the 
metaUio.  Round  metallic  cables  are  more  essy 
to  make  well  than  flat  ones,  and  with  conical  or 
epiraloid  drums,  admic  of  regulating  the  engine*8 
iBodon  very  OitBV44ilently.  (Frenob  mana^rers, 
it  is  Btated,  do  not,  in  ordering  cabVj»,  specify 
de*ails  and  conditions  of  workmg  sofficieutly.) 
The  reai-tince  to  rupture  of  hemp^iu  or  aloe 
cables  viiries  largely  with  choice  of  material  and 
mode  of  manufacture,  and  cartful  «xpetiments 
should  be  ncuide  witb  the  yam  or  oable  {the 
cible  nhould  not  contain  more  than  20  per  e«nt. 
of  tar).  Tbe  wires  of  *  metoilio  oabb  alnmld 
lik«wi>e  be  tested,  boch  for  ^exnre  aud  torsion. 
Marks  of  f  4figne  of  a  oable  generally  sppear 
oatdde;  Imt  with  metalHo  cable<*,  longn^^,  it 
is  well  to  make  direct  experiments  on  isolated 
wires,  or  on  the  ends.  Th«  importance  of 
diameters  of  winding  being  isLs  large  as  poarible 
Is  greater  lor  nii:tjiIlio  tlum  for  textile  cables, 
and  fur  steel  than  for  Iron  cables^  Tbe  ^^f^iffpi^m 
diamf  ter  lor  iron  oables  should  be  1,3^  *o  1300 
ttoMs  that  of  the  wire,  and  2,000  for  steel.  It 
should  be  aa  to  100  tnaes  thai  of  the  sable 
diameter  in  raetatlie  eaftdea*  and  60  times  hi 
textile.  Tfaiek  metaIHe  eabHes  should  not  be 
worked  beyond  a  tenth  of  the  force  required  to 
break  them  ;  smalt  round  cables  S  sixth ;  good 
afoe  cables  a  seveoth,  or  an  eighth.  Cutting 
off  the  ends  of  a  cable  (too  mach  neglected  in 
France)  should  be  done  every  two  or  thre» 
months.  Onoe  a  week,  at  least,  a  cable  should 
be  passed  for  examination  alowly  up  and  down 
before  the  eyas  of  a  oomp'tent  agent.  (Direc- 
tions as  to  odnveyaaoe  of  personnel  and  varietis 
other  topics  are  also  g^ven  by  the  Oommis  ion.) 

MeUogen,  the  new  awbataaca  obtained  by 
Signura  BartoffH  and  PspssogH  in  their  reeent 
remarkable  experiments  of  electrolysing  di»« 
tilled  watifr  about  six  we^ks—flrst  with  strong, 
then  with  weaker  batteries,  and  carbon  elec« 
txodes^is  a  solid,  dirk,  very  shiny  matter, 
soluble  in  hot  water  and  in  alkalies,  insoluble  in 
moat  mineral  aoids^  and  in  ordinary  solvents 
sueh  as  alcohola  or  benzine.  Jt  does  not  taM%^  i« 
not  ccystaUisable»  burmi  diffi^inltiy,  and  has 
strong  colouring  pownr.  Its  moat  aalient  pro- 
perty is  its  combininir  ea-oly  with  o^gen,  aad 
ffivfn^  ri'-e  to  acidn  of  the  b'-nzocarbouic  seri«H. 
The  beat  oxidant  is  hypochlorite  of  soda.  Ths 
formula  of  mcDogen  is  CuBsOi.  If  alkaline 
solotiona  be  used  as  clectrnljteH  in  phice  of  di-J- 
tiUed  water,  nitillh;  acid  and  Its  congeners  are 
larifSly  fonnad,  but  v^iy  tittle  mellogen ;  on  the 
oUiMf  hand«  with  anaoid  elcctvoly  te^  the  maUogen 
is  abandaut^  and  tbe  focmev  j^udnataaie  almost 
wholly  wanting. 

A  neir  aperiodic  galvanometer,  described 
liltely  tQ  |h^  ?4ri^  AWwt  hy  WJL  I)apEQZ,M4 


D^Ar^onval,  consist-*  of  a  reetacK  El*r  frxw  Tit& 
fine  wire  Wound  vonnd  it,  »np]»7^!4  Wv««q^ 
two  farabches  of  a  horr^c^Mg  ipjg,  placed 
vertioaliy.    The  avpport  e-naiAi  al  tv^slnr 
or  copper  wires ;  cme  «br^v«,   ^^A  tdnm,  pm- 
oeeding  to  the  end  «f  abc<it  utii  *awae  Tto 
movements  by  whieh  tfav  frmae  ^m^'tsAet 
displaced  TeTtaeaUy  or  turned  r-wni :  ^  si&et 
oonneotiog   the  Irame  wit^    an  t^tAt  ^btp 
below.    '£be8ewiBES»rv»>baC>i  ai»««a^t*^ 
frame,  and  in  aonveyaooeof  «far«»nai.  YiMt 
the  frame  an  iron  take  ia  •■pp«v%Bi.  t^hfcadfj 
the  BBigwatio    ilslA«    Taw   IsiriM  at  h  w^ 
senaitiviB,  distitwily  ind^eadnir  a  lainaL  '^^ 
whom   intanaity  la  n   ten^Hsmsi'Ak  tf  ta 
ampere. 

With  regard  to  the  or«frTi  cf  tW  n31  oa 
the  muscles  of  the  eje*^  Hda.'h  .■^'2  nya  ve  an 
limited  to  efforts  for  the  attaiKabeaft  •£  iia|da 
and    dt^tnict    vision.    Mr..  La  Coate  StsMai 
(Wew   Tork),    finds   His    it^amrtt     *^^^H^ 
neret  troubled  iiith  inrolu&t^y  dcaKerinA 
(threngh  paralyais  or  other  we^bb^.  kt  is  abk 
at  any  jkinia  ta  aua[feay  «r  ^saiaa  il»  vted 
Unea.  without   naing  a^gr   wummii  pmaA  af 
^ationtthus  aeciMtng  a  a  ii  aiipiaAa  naafBaf 
a   g;ivf n    pbjcfiv  ^#-,  a  Iiim  lasif,  *m|iif 
theaa  apparently  a^paaaied  wt  mtf  ^twrnmi  m^ 
within  oartatin  limi^  and  &xm^  tfaa  ^lamaa 
alternately   on  ciilyr   aas»g^    flBpaasMif,  il 
pleaa.uro»    This  power  aviaa  ama  mmfpe^&t  tfl 
revealed  by  f^«iaL axpiiimmtc  bns ikms h oa 
reason  to  eoppaae  ia  iM  t^a  paatmasad  hy  mart 
others  whose  eyes  am  Wealthy* 

A  blowpipe  baa  been  patented  in  Gumsaijhy 
Schlag  and  Boend,  trVtr^Sir^  whaok  the  aa 
blown  into  the  m<nthp^oe  p«*-<9  tkroagk  a 
valva  into  ■  eaottlchecis  b«g,  irtS-h  W  meiaftd 
in  ^e  tube,'  and  f^rr-*  a<*  t^^xlLmtct  U  tke 
isming  air,  in  the  eaaettf  in^emi^^cwt  Irfowiaf. 
(The  valve  prevents  reinzn  etf  tJbe  air  fsreai 
in.) 

A  Brazilian  exhibition  i«  V«ir-tr  oinzised  ia 
Berlin  for  October  to  De  ^mVr  tL^j<:az;lif 
the  Central  Society  vf  C  m  sMrr  _iu  Ge-^graphy. 
Prominence  will  be  gi«e3  to  tW  ra.v  mft^uula 
which  GermaDy  doe»  not,  <«  ^  a  •^&dMC2y, 
pr-'duoe,  and  for  wLich  B  axu  k»  Sh»  am'wff*/ 
adapted,  e.^,,  ores,  c^t  on.  <o^*«.  oue^  t  .taaee, 
hides,  silks,  tanning  m.At,.rKas  OppattmsjSj 
will  be  given  German  merchai^t^  o^  &b£nx  ^v 
their  share  in  importatWMt  £r  ^  Bnxd  sbtj  ka 
advantageonsfy  increased.  B  f  »0«&-»  mi  ksTk% 
mapSy  pictures.  modeLv  p^**ymyka>  ^ v,  •  i^ 
re|.iesenlattow  of  tb«  eoanwy  mmA  i-»  pn^sda&s 
will  be  aimed  at.  In  Aotw^  p^  am  i^SenA^Soaal 
exhibition  of  a^l  ©"^ject*  - 
nastios  takes  plaoaa  la  Aogaaa. 

La  Lumiere    Elecln^ve   gii*j  iZs^arwtMWS  of 
three  hmall  pieoM  of  apu«r»£as  !«.-'■«.«-  wxhc'afad 
inBelginaK    Ttjefirat  i»  n  te-j.j.fapkesocrfer 
ia Wbioh,^ hy  way  a#  a T^m^j^mk^  t&e fevad, 
thy,  oomatnre,  Ia  ttrmu  aiwt  by  *  ■"jeJ  fc—r 
whieh  stokea  on  a  tana  4raB^    K^K&  a  k^- 
mofkioa,  devis^  by   H.  S—  mU ^  ^mwtm'^iof 
the  preaenoe  of  fire-damp^  -m^ii-  a  «f  a.^avs 
burning  in  a  glass  chimber,  t^  cxkn^  ^"^ 
BO  reguiatad  ibaa  %ha  ffei—  is  «^^««ft  ia  fnes  n 
bnt  begin§  lot-ing  when'  a  ceirMtn  pn^attfa  «f 
fir^-damp  ia  present     Tbe  third  mp^  ■  ^  ^t  >^ 
by  M.  Somzee,  is  am  sleetnc  r^-g^kJU  sc.  ^  *^^ 
iocHned  passages  ooadsut  fi=«e  c«t^&  9s«w  neia 
the  arc,  increasing  the  i.aT\h>-r  od  i 
raised  to  incandesec:.ce    an  ii«*  IL  da  1 
does  not  think  i 


In  the  neigWioqrhooi  rf 
H.  De  Lemoinne  frnu^  5:=^ 
remarkable  bird  J-f  ne*  a^<i--; 
the  Eocene  epoch,  to  gina  a  ij 
structure.  A.  thigh  b^sHi  w^  aW 
had  before  heeai.  dspojvored  hy  I 
WfU^knowm  phjaiei^  aaWaajjai 
iSln.  long.  Thn  bard  v«  mg 
h«vinga  height. 
The'  Skull  wns  oi  , 
dispfopoitiondte  Oan  t^k?  ^  ^i^^naiwiL  la 
th*  opmion  of  3L  Alph.  1R»e-E»w^rd%  fUt- 
log  by  the  alnletotu  i£«  bc-i  h..-^  ^^^V^  a*  *ha 
duckj  but  it  has  pec^Lwx^^  wia.u.L  i.cmdfiaa 
ranVmg  of  it  in  any  «<  s 

gronpa.    It  has  bean  oaL^-i  c. 

QTarioua aaatcfnioal  ^tjjiv  wsft^^ 
eian  ol  tlae  akei«*o«»  mm  f^ma  «f  T 
m  Xia  ifisAftt,  4«M 

The  revival  of  lad^^  »  Iti^  \ 
m  various  ways  at  ,jn*ma.   .^^ 
,  iCo^^dcs,  Bacnn,  Cs: 


J[l-j^2,  1BS2. 
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of  JudUa  ooiton  going  paat  liifyio  BaglftDd  to 
he  apun  and  roturiiod  as  thread,  has  formed  in 
Venice  a  QQtrx>n  apinning  oompauy  uader  th# 
QAxoe  of  "CotoDifijcioVeu(tziaDo/\witli  aoapitaluf 
Ufx  milUoa  fr««ao8.  Tiie  fir^t  f^olory  haa  been 
hnS^  and  wUi  receive  80»0a0  rpiodlea*  At 
Venice,  too,  a  oowpiny  for  riTBr>nitYigation  haa 
beeBLforiood.  By  me«iift  «f  barges,  towed  by 
4tcaav-powe^,  to  OAtauflU,  FaTi«,  and  Megs- 
dioo,  H  mil  tcansporl  merobandiee  to  Uie  loot  of 
the  Crotbard,  BA^iog  a  tbird  of  tbe  eoKt  of  tail« 
#ay-oarriag^  from  O^nou.  Lately,  foe  the  first 
time,  railway-oaniagon  of  national  make  weare 
exhibited  at  Milan  ;  bat  the  nxiee  and  wheels, 
it  waa  stated,  came  from  Franoe.  The  last 
iiniMicial  atatemetit  in  tbe  Cbambera,  by  SIsBor 
Ht^liknl,  showed, 4ibat  tbe  floating  dibtbad 
^muntsbed  about  100  million  franca  in  tbr^e 
yews';  that  tbe  exportation  and  importation 
balanced  each  otht^r  for  tbe  first  time,  and  that 
the  receipt  of  imposts  exceeded  tl^  oroinaiy  ex- 
penditure "by  49  million  franca. 

13m  e«riy  SVemb  beans  itt  Algeria  have  been 
txtenavtiy  afleoked  ^ihla  year  by  a  disease 
takaowB  beforo,  at  least  in  these  erepa.  It 
sttidcs  sterna  bnoMkes^  leaf^^taka,  and  fn^ta  \ 
wkm  aoqni^  a  white  oovertng,  in  some  parts 
like  tof ta  of  wadding ;  thia  being  the  myeeUnm 
ot  a  paaaite  f  ongos,  wbieh  Also  deeply  Invadei 
gs  bMk,  and  aoiMtimeB  penetrates  to  the  pith. 
M.  Piilfoix  finds  aome  «vtdenoe  I2iat  the  same 
disease  attaeka  other  plants  of  very  di^rent 
oatore — as  clover  and  hemp. 


LETTERS  TO  THE  EDITOR. 

♦•»   ■ 

[W*  do  not  hold  o%ritflv'$  r«*pmtnbU  fa*  the  opinions  at 
«r  e  rr«tpmtiienti.  The  Editor  rf^pect/nUt/  requestt  th  t  ail 
•«m^,unieation8  $houId  be    rawnup  at  Vriejljf  us  postihle,^ 

AB  eommunla/itions  fhould  («  a'ldretsc  (to  the  EoiToa  p/the 
W±^  '  ^**  '^<^vi*iock^tr€ei,   Covcnt-garden^ 

AU  ah»ities  and  Poit-ojkt  Orders  to  U  made  Payable  to 

**L/*  V^  ^^  /nalitate  r^prence,  Correspondmte,  when 
tf^^hmg  of  oty  L<Mer  prtvioafily  insertfd,  will  oblige  by 
«Mm«i^  th^  numbtr  qf  the  Utter,  at  wll  am  the  page  on 
lekicK  xt  appears,  ^ 

'•IwouldliairB  everyone  wrile  wba*  ht  knowa,  andaa 
uracil  M  he  knows,  bui  no  more  ;  and  that  xxot  in  thto 
oal^  but  in  all  other  ftubje*  ts :  For  sttoh  a  person  may 
h»TB  m«]iactiOia«r  knririedffe  mi«  eiperfwice  of  the 
?ir^^*°*^*P**»^  ^  "^  •-  fonatain,  that  aa  to 
•tttr^Dgs,  knows  no  mune  th-m  what  e(r«rfbodydow* 
"S^^^lf^  *  du'fer  vrith  this  uttle  pittance  of  hi*, 
•aundertttlft  t6  wTit^the  whole  body  of  phystcks :  a  vice 
mm  whence  great  inoonveoiemvea  dwivelhefrori^nal.*' 
—utmtaigm^g  Ss^Oifs, 


ABEEEATIOK  AKD  PABAXiAX- 
COKBX  «  188d  (WELI.8)»^»PfiBBI0AIi 
ABBBBATIOir-^BBI^AiTIVB  KOTXOirS 
OF  THB  B ABTH  AKO  UOOB'—PDIKTB 
or  80NBI8B  OK  THB  LOIT^KBSf  AKD 
SHOBtBST  DATS. 

[20088.1-^  WAS  rather  ioteceaied  in  yonrpi^cis 

«e  lu  234,  of   the  pap<;r  read  by  Hr.  Downing 

»t  lue  Boyal  AstronomioaJ  Society  ou  tbe  12tb, 

00  bia  ducueaion  of  the  observations  of  7  I>racooi« 

rnsde  with  the  K- flex  Zenith  Tube  at  Greenwich. 

ADtt  fhe  parallax  should  be  a  minus  quantify,  in 

'^^n  words  that  measurement  should  8how  thai 

WIS  star  Is  farther  than  infinitely  far  nil  (!)  does 

u^poduoe  an  element  of  nncerttiuty  %rhich  some- 

joat  vitiates  the  result;  but  at  the  same^tiaiB. 

wjy  cannot  fail  to  possebs  yaloefor  the  physical 

■Jtronomer.    As  is  known  to  a  large  number  of 

those  who  will  read  these  line's,  the  Con».faut  of 

-werration,  aa  dttetmitied  by  Struve.  =  20  4451'. 

Oerttoiogthia  with  Miehelron*s  beautiful  deter- 

•nation  of  the  veloei^  of  light,  we  obtafn  a  solar 

pwsUaxx)!  *8ir;  wbile  employtof  Mlcbelsen^s 

li|liUeloQity  with  Downiog^aCooeUnt  of  Aberra- 

^^  the  solar  pVttUax  rises  to  8  838^.    Jnasmuok 

«•  wcfDt  reseaxcbee  (with  the  exoeptiou  of  the 

^9«auion  OboervAtions  of  Mars)  all  point  in  the 

M^  o'  the  larger  parallax ;  thia,  pro  tanto, 

votnosiTord  au  argument  for  the supeiior oorrect- 

nijr  of  Bfr.  Downing'*  rt suit 8. 

.  ||e  drawing  of  Comet  Wei's,  given  by  Mr.  MSlle 

»«  Ml  letter  (200W)  on  p.  "237,  csrtafnly  seems  to  rco 

cwwotly  to  exaggeratt^  the  viable  breadih  of  the 

^^n»m  proportitin  to  its  length.    In  sayiuR  th%, 

h  **?^  1  t6  f ar  apeak  under  correction  that  I 

aavs  had  no  experience  of  tbe  napeot  of  thia  body 

■•  TjJJ^in  a  lijin.  rt fleeter.    B^t  as  seen  in  a 

"jww  tflstrument,  ti>e  tail  ta  both  longer  and 

^■"^•wthaMit  appewre  to  be  in  the  engraring. 

"  *••  *MW«1  TMy  ^elekly.   ^The  napWlFy  of  its 

nouon  most  strike  tbe  least  prootited  observer. 


By  the  byoy  it  Is  by  no  means  inoreaileg  f  o  brilliancy 
in  tbe  pradieted  ratio. 

'*  JB.  P  "  (query  4^56»  p.  249)  heads  hb  queetion 
'*  Elementary  Optics,'*  tbe  fact  beiag  that  the 
destruction  of  spherical  aberration  in  an  aehro- 
matio  object-glass  is  a  difficult  problem  in  ana« 
lytical  optics,  quite  incapable  of  explanation  within 
the  Hasits  of  auch  a  piaragrapfa  as  tbisL  Spherical 
aberration  is  quite  curable.  Fnr  some  Draotieal 
details  *<  E.  P.**  may  coasnlfc  the  ThUoitf>pkittal 
Transactions  for  1821. 

A  few  ebmeatary  cbnstdefatTons  m<>y  suffice  to 
remove  the  diffieulMes  which  beset  *•  Gimel  *' 
(qeery  46063,  p<  219).  The  first  passa^  iu  Sir 
Ednmtd  Beok«tl'a  matteiAy  hotk  which  hits 
puaaled  your  eorrespondent  haa  refecenes  not  to 
the  earth  aa  a  whole,  but  iO  any  given  pbint  on  it. 
A  fignre  wiU  make  this  olear  at  oncew    Hem  we 


/^  /    C.  /  . 


see  the  earth  deecribioGt  hei  orbit  round  the  ann  in 
the  direction  indicated  by  the  big  arrow  ;  while 
she  rotates  at  the  same  time  on  bier  own  axi^  aa 
poiut^d  out  by  the  smaller  ouod.  Does  not 
"Gimel"  see  tnat  any  place,  say,  at  a,  on  the 
nighc  side  of  tbe  earth,  is  trareiling  in  precisely  the 
same  direction  as  tbe  earth  herself ;  whereas  when 
her  rotation  brings  that  point  into  daylight,  say  at 
a',  ilie,  aaitweve,  moving  backwards  with  r^-ference 
to  the  diRotion  of  the  earth's  orMtal  movement  ? 
The  s«eaud  siumbUog-block  which  *'  Gtmel"  haa 
mat  with  may  be  surmouuted  quite  aa  easily.  If 
h^  will  f  aat»>u  t  wo  unequal  wei^bte  to  the  end  of  a 
stick  and  whirl  it  up  into  the  air,  ha  will  note  that 
tbe  centre  of  motion  approacbts  tbe  heavier 
Weight  in  proportion  as  it  is  heavier,  Now,  in 
our  tfguro,  B  repr^aentB  the  earth  and  M  the 
moon,  and  as  ft  most  be  abundantly  evi'leut  that 
the  common  centre  of  gravity  of  the  system 
cannot  ooineide  with  »,  the  eatth^  centre,  let  it 
be  at  tf ;  then  wilt  your  <|«ertst  aee  that  it  1^  round 
c,  and  iiot  €  at  aH^  that  the  moon  must  revolve,  and 
that  aa  she  mutt,  ao  to  epeak,  al  Waye  carry  the  lioe 
joiuinic  her  centre  and  that  of  the  earth,  with 
her,  the  e*rtb*a  centre  mu$t  describe,  the  little, 
orbit  0  0  round  c ;  and  this  is  what  Sir  Ed^nnd 
Beckett  meu us.  If  *  Gimer'  will  rigidly  connect 
a  card  earth  and  moon  bv  a  wire,  and  pinning  hia 
card  earth  near  its  periphery  doWn  to  a  board, 
cause  the  moon  to  describe  a  circle  round  the  pin 
as  a  centre ;  he  will  note  at  onee  how  the  earth, 
exMieCeiaitate,  deaeritKs  a  little  orbit  round  it,  and 
henee^  in  a  eense^  romid  the  moon,  too. 

From  wha  *'  Meo"  saya  in  qoery  47032  (p.  27!^, 
it  is  evident  that  it  waa  not  Stonehenga  to  which 
his  original  Question  (46S88)  referred.  I  only  wish 
taaay  bera  that  if  yonv  eorreapoudent  ahould  not 
be  famOiair  With  t>i|$oiiometrioal  comptttafioe,  asd 
will  teU  me  whereabouta  hia  '*  circle  of  Jar|^ 
stones,  now  .buried  and  planted  with  treea,"  ia 
situated,  I  will  give  him  the  point  of  the  horizon 
at  which  tbe  sun  rises  on  the  longest  day  in  that 
locality,  as  also  the  approximate  vtiriatiun  of  the 
magnt'tic  needle ;  so  i%at,  armed  with  a  common 
pocket- com  pass,  he  oa^  stand  in  the  middle  of  tbe 
stQtaeei««Ie  And  see  wbeth^  a  Ibie  pttssTngtbtougb 
it  and  the  monolith  te,  or  is  not.  in.Ybe  direction  of 
the  point  of  aunrke  at  tbe  Solitice. 

A  Fellow  of  tlie  BoyiU  Astronomical  Society. 

ONB  HOBB  PTTf'F  —  KBW8PAPBB 
SOIBBdB  - WBlriLS*  COMBX  —  VX3IBI- 
X^ITT  OF  NBBXnUJS--.4^STB0N0|IUCAI« 
BYBPIBOBS-^BJOBOSOOFB  POWBB. 

[20089. }^-/rtiB  pdHUcal  newepipera  are  always 
ahead  in  aMittara  ot  soianoe^  Wlm|*ni  what  w« 
Could  haTe  known  in  no  other  wa|r« .  The  LittU^ 
Hercury  aays:  "We  may  fairly  expect  that  the 
heroes  »>f  ^e  next  meeting  of  the  British  Asaocla- 
tien  will  be  Mr.  Lockyer  and  hta  coUeagnea  of  the 
eclipse  expedition.     There  seems  every  reason  to 


anticipate  that  they  will  be  able  before  long  to 
make  known  very  important  and  interesting  con- 
dmions  with  regard  to  tbe  nature  <tf  th<»  sua  Sbi 
hia  marvellons  appendage*.*'  (N.B.^-Blesaed  il 
he  that  expeeteth  nothing,  &o.) 

To  ua  ceadete,  thinkeca  and  workeca  in  astro* 
nomy,  tbe  words  "important  cooduMona,"  "tno* 
easeful  results,**  and  otbeni  of  the  Zct4t  Merctttf/* 
have  a  familiar  kind  of  ring  wbioh  we  undt  rstaiid 
perfectly.  Of  course,  there  is  no  rt:ferrnoe  to 
Mr.  Ranyard ;  but,  oon»ideripgr  tbe  origin  of  the 
inspiration,  we  eonld  not  "fairly  expect**  that. 
My  excuse  for  wasting  so  much  valuable  apace 
with  the  above  quotation,  must  be  that  if  it  ia  not 
noticed  in  some  such  journal  as  this,  it  would  be 
allowed  to  pass,  and  if  we  care  anything  for 
astronomy,  or  for  truth,  we  oug^t  to  show  up 
thp^e  things*  ' 

What  oan  '<FB.AB.**  mean  where  he  akyv 
Getter  d8085,  p..  236),  epeakhift  of  the  eomet,— 
*'It  wUl  not  become  a  dayligkt  object  watait 
has  pasted  too  far  to  the  eouth  to  be  visible  in  the 
BntUb  Islands  at  all**  [at  night?]  Bid  he  intemi 
to  add  tbe  words  I  have  placed  in  brackets  t  Ot 
win  the  deoHnat ion  of  tbe  cottiet  be  more  fiian 
45^  8.  during  the  first  half  of  Jane?      ' 

It  is  oertabehr  trae,  aa  "  Miear  *^  eeyt  (qneky* 
46379,  Pi  626),  that  a  greater  qnantlty  «f  light  k 
gathered  up  by  a  large  objec^i^iaai  or  adRoe 
than  by^the  unaided  eye:  bot  \tn  the  eaae  cl 
nebuts)  if  th^  ak^  is  not  porf eoc^  idarfci  it  alto  ii 
made  correspondmgly  brighter.  A  nebnloei^  of 
appreciable  extent  ought  to  be  more  easily  visible 
to  the  naked  eye;  botaialai^  telvseoDe-gatheta 
nmre  light  than  a  email  one,  and.  there  la  neariy 
theaame  proportion  of  light  lost  in  eaeh,«lafge 
one  should  shew  more.  There  are,  however,  a)ma 
curious  anomalies  in  tbe  visibility  of  nebu*». 

Stopping  out  bright  stars  t^  prevent  their 
glare  mterfering  witu  faint  nebulae  oi^y  miti- 
gates the  evil,  some  of  which  is  done  In  the 
telescope,  by  reflection  from  the  glass  eurfacea 
before  the  rays  reach  the  eye.  A  low  power  acta 
aa  a  atop,  beoaoee  the  eye  is  not  large'  enough  to 
take  inrayafrom  all  parte  of  the  obteot-glaei  or 
mirror.  By  tbe  way,  Mr.  Mittit^n  WflHama*  ra«* 
marl^  on  p>  467  et  Uat  Vol.,  just  after  Mr. 
Uany&id  referred  to  a  common  band  telescope, 
is  too  irrelevant  to  be  of  any  value. 

"AldebarBu's**  letter  (20069.  p.  289),  tends  to 
show,  uhat  I  have  not  hitherto  seen,  where  hia 
fimdamental  misconof^ption  lies.  The  replies  he 
has  given  to  query  46396,  have  made  it  abundantly 
dear  that  bv  haa  made  some  central  mielake. 
vitiating  all  his  results,  but  he  gave  us  no  hint  of 
its  nature.  Now  we  have  it.  "Aldebaran^* 
says :  "  In  all  telescopes  there  are  two  sets  of  raya 
to  bo  dealt  with.  1st.  The  cone  of  direct  raya 
from  the  object-glass,  which  is  the  only  one 
repr«a«nt€d  ia  te^Ll^book  diagramf*  Sod.  The 
raya  diverging  from  the  imnge,  aud^  which  aloae 
cau  be  utilised  for  vision.**  Apologidog  again  foe 
along  quotation,  1  would  ask  "Aldebaran**  how 
tbe  2ud  set  of  raya  got  into  the  telescope  at  all. , 
if  they  are  not  |iart  of  the  "  cone  from  the  o.g. "  ? 
In  the  next  paragraph  he  telle  ua  that  the 
position  of  the  apex  of  the  cone  of  raya,' 
relatively  to  the  e.p,»  is  V.not  of  the 
slightest  importance.**  Wby^  "  Aldabaran'*  doea 
not  even  know  what  **  fooas  '*  means ;  he  haa  not 
leamt  that  ^^ focus"  la  equivalent  to  **apffxOf 
cone,**  and  that  the  image  is  formed  thete.  And 
yet  he  wants  me  te  go  and  hnatup  a  tutor  to  ex- 
plain to  me  m  itters  which  I  am  iae(niatomed  to 
iaaeh,  and  whioh  Any  £rst*at«g0  fdeoce  atudenb 
(in  opti«j«)  would  reiiaf  d  as  aimpte^  Gaa  **  Aide- 
barau  **  say  w.here  Mr.  Prootuc  .saya  the  duteir- 
mination  of  ray-paths  h  diiS^ult  ^  JDooa  it  astooiah 
'*  Aldebarau  **  to  learn  that  there  is  but  one  set  ol 
rays  in  a  telescope;  just  those  that  come  down 
from  the  0.^ « and  neither  mose  lior  leas  ? 

Just  remarking  iin  connection  With  lettav  20074^. 
p.  26h  that  a  llin.  does  notmagnify  nearly  7 '$r 
I  =  Vi,  I  woiftld  say  that  it  wenld  ba  quite  aa 
ooirect  to  divide  by  15  a3  by  7*5,  near  ibe  end  oi;, 
paragraph  2.  The  o.g.  magnifies  (assumed)  6*8, 
and  o.g.  and  ep.  magnify  34 ;  therefore  the  e.p. 
mai^tiea  34  /  6  8  =  6  timea.  The  ampbficatioti 
the  o.g.^  givaa  on  12in.  haa  no  more  eonnection  with 
it  than  ita  ampli0catien  on  24in.»  becaQse  neither  of 
these  lengths  la  be^  used.  Paa^ul. 

06tfiBIT>8BBKXNa. 
[20000.1«~Thb  aunomieement  ^at  «'  lAr.  H.  H. 
WM4ner,  of  Rudietter,  Now  Toik,  hais  offered  a 
prize  of  two  hundred  dollars  fur  each  discovery  of  • 
a  new  comet  made  in  North  America  or  theUnited 
Kingdom*'  will,  it  is  hoped,  prove.an  incentive  to 
observere  for  ieoieased  dfligeuce  in  this  department. 
It  ia  true  tkat  amateuie  have  ne  meroetiary  metivbe 
WkAteverin  natroabmieal  wozlc«  but  'indulge  in  it  - 
be^nee  it  ia  congenial  to  theis  taatos,  and  pro« 
I  active  of  mor^geeuine  pleasMrek  .tb#n  Is  nfforde^ 
by  any  othvr  line  of  researcb.  To  them  it  is  i^ 
**  labour  of  love,'*  and  a  source  of  continued  and 
varied  gratification.  But  Mr.  Warner's  munificence 
frill  none  the  less  be  appreciated  by  them  as  a 
practical  encouragement  to  aa  original  branch  of 
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obsarration  which,  oart%in1  j  in  this  oonntiy,  has 
t#6a  lADiniiBhiiig  onljr  too  long. 

At  to  ue  tysteoutio  saardi  fte  oomtli,  which  I 
TCfsrred  to  in  the  Exqltsh  Mbcsavio,  No.  888 
(1^859),  sererU  additional  obMrrut  hare  lately 
Tolanteered  assistanoe,  and  I  tinit  that  arrange^ 
ment*  will  toon  be  made  te  intvre  the  oom- 
plete  and  rij^oroo;!  exunination  of  the  meet 
ptoaUag  regions  of  the  sky  at  shoci  interrals. 
Jij  own  sh^  in  the  work  has  been  necenari^ 
Terr  Banted  doriog  the  past  few  months,  owiog  to 
ill-health ;  bat  I  n^w  tmst  that  the  direotion  and 
iMttsr  orgsnisation  of  the  obserrers  will  emsnate 
from  Lord  Crawford's  obeervatory  at  Ban  Eoht, 
where  so  mneh  effeotiTe  aid  has  already  been 
gifen  to  eometaiy  Mtronomy.  It  would  be  a 
matter  ior  eangratalattoa  ehoald  Lord  Crawford 
dedde  to  take  in  lund  the  further  organisstion  of 
comef  (weking  in  this  conatry^  where  so  mncAi  ob- 
earviag  streog^  ia  capable  <^  being  ntilised  to  this 

ficMol,]D^29.  W.V.Danning. 

aVADBAHT  OF  AX.nTT7I>B^ 

[B0091.]— A  SBOBY  time  ego,  in  working  some 
ptoWema  vpoo  the  eeleettal  gtooe  with  the  quadrant 
of  aMitade«  the  idea  struck  me  that  if  a  more 
fteaible  sahstaeee  than  brass  could  be  used,  a 
greater  facility  in  working  would  be  obtained.  As 
I  determined  np^  n  a  method  by  meaoe  of  whidi  I 
less  enaMed  to  make  a  quadrant  of  attitude,  com- 
biaiag  in  itself  a  miaiamm  ef  cost  end  a  mazimum 
of  faoKty,  I  ni'W  Tcnture  lo  submit  the  idea  to  the 
appreciation  or  condemnation  of  your  readers.  In 
iSLe  fitit  place,  a  slm  off  stout  drawiag-papn  was 
proecred,  about  f  of  an  inch  in  bresdth. 

Hue  was  laid  along  the  equinoctial  Uoe  from  0 
Id  9GP.  Next,  it  waa  divided  into  spaces,  whidi 
eonespoBded  to  10^  each  ;  then  these  spaces  were 
divided  again  into  5%  afcwwaxde  into  l^,  aod  the 
ultimate  procfM  of  diTi»ion  was  that  each  l^  was 
dirided  into  thirds  or  spaces  of  2(/  each. 

After  this  somewhat  tedious  operatioa  was  com- 


In  the  endeaTour  to  make  ffood  this  charge 
(which  of  course  ia  well  known  oy  all  having  any 
cognitince  of  the  matter  to  be  without  the  sligntest 
foundation),  he  tells  a  very  eircnmstantial  story  of 
my  beinff  pree^nt  in  person  at  the  eventful  meeting 
of  the  Royal  Mlorofoopical  Society  on  Nov.  10, 
1880.  That  I  sat  by  and  heard  Dr.  Edmunds 
make  the  mat  **eBunciation":  that  my  silence 
on  the  occasion  goes  to  prove  that  I  could  question 
neither  its  value  nor  originaUty ;  and  further,  that 
I  stood  by  and  listened  with  interest  to  the  instruc- 
tinns  which  Dr.  Edmunds  was  givine  to  lir.  Swift 
to  enable  him  to  carry  out  the  gre«  principle  of 
coostruetion  then  for  the  first  time  **  enunciated.'* 

Tour  readers,  too,  will  be  able  to  appraise  at  its 
full  value  not  only  this  claim  of  Dr.  Bdorands,  but 
also  the  character  of  the  means  taken  to  uphold  it, 
when  I  say  that  there  is  not  one  word  of  truth  in 
this  story.  It  is  from  beginning  to  end  a — well- 
pure  fabrication. 

So  far  from  being  present  at  that  meeHng,  I  was 
not  even  in  London,  bat  some  two  hundred  miles 
away  in  my  ouiet  home  in  Lancashire,  totally  un- 
conscious of  tne  Rreat  "  eounciatioa  "  which  at  that 
moment  Dr.  Edmunds  was— /to  bono  publico — 
giving  forth  to  the  world.  John  K.  HLobb. 


iileted,  the  paper  wa^  pineed'on  the  drawing- 
aoard,  and  all  the  dineioiis  carefully  ruled. 

The  next  deeidengtum  was  to  give  the  paper  a 
eoat  oi  white  vaniiah  (as  this  prevented  its  behig 
ewsilyftora)  and  the  wbole  was  fiotahed. 

lammperfeetignoraaee  as  to  whether  the  Idea 
is  original  or  otherwiae ;  but,  certainly,  it  daime  a 
poeitioa  is  the  scale  of  eoonomv. 

Befeniag  to  the  liftt,  T  find  that  iheprtoe  of 
qnadranti  at  altitud*-  for  TOin.  globes  (which  is  the 
site  mine  wms  made  for),  is  6s.  6d.  each«  The  one 
which  I  made  ooat  nothing  but  sim^dy  one  hour's 
tseae.  ^,  JIanock. 

High-street,  Doneaster,  May  27(h. 

WBVHAirs  HBW  KIOBOSCOPB. 

Ipy^l  l-THSttatement|isreitexatedby  «<Another 
F.&.1LS."  that  I  waa  led  to  devi«e  my  new 
microaeope  in  consequence  of  aome  remaiks  by  Dr. 
Edmunds  on  Waif*s  fnicrr>scope,  puhliahed  in  the 
/motm/  of  the  B.  3£.  S.  in  D.^:.,  18S0. 

I  tcnst  that  this  «ll«>gui'iQ  will  fall  to  the  ground 
when  I  state  po«itiTfly  that  my  microscope  wm 
dmigaed  before  the  da'e  of  Dr.  Edmunds*  remarka 

Aa  to  the  modifica^iHi  propo«ed  in  WaU^s 
microecope  on  10th  Noveoibar,  18^  by  Dr. 
Edmunds,  I  can  corroborate  your  oorrespondent, 
'*  Akakia,"  that  I  worked  at  tiiat  idea,  aa  he 
states,  soeae  two  years  before,  and  gave  it  up  as 
imprarficabla.  I  acrea  also  with  this  corresponoent 
that  *'ao  maeU  individual*'  has  any  right  to 
daim  the  mrinctpU  of  radial  iUuminatioQ  as  central- 
ised on  the  or>j^<^  aod  I  have  b«en  carefol  to 
avoid  any  such  claim  in  my  patent,  eonfining  my- 
self simply  to  a  particular  method  of  carryiag  out 
Mub  prift'^ipU^ 

The  deiay  in  r^giateiing  the  patent  is  easily 
explained:  ICr^srm.  B^tea  preferred  that  a  patent 
should  not  be  applied  fur  uatU  the  microscope 
ooold  he  submit  ed  to  the  test  of  practical  work, 
and  two  or  more  of  these  instruments  were 
aotnaBy  aemple^ed  hefore  the  sp«Bifioation  was 
filed  aTthe  Patent  Offline. 

This  is  all  that  I  u*^  say  ooneeming  the  claim 
set  up  fer  Dr.  Edmonds,  and  it  must  suffice  that  I 
entirelv repudiate  the  statemeot  that  I  have  appro- 
ptiaCed  hat  non-praeCical  suggettioa. 

F.  H.  Wenham. 


[20098.1— Tjr  your  enrr<^t  number  I  see  a 
further  letter  (No.  20071)  from  ••  Another 
F.B.M.S,"  to  which  T  am  compelled  to  ask  space 
for  a  few  words  in  reply. 

Passittg  over  th*  attempt  of  ^ur  eorreepondent 
to  distort  the  meaniog  of  certsiu  words  which  he 
finds  in  the  deecription  of  my  microscope  into 
ecmethisg  which  f  hey  were  nev^  meant  to  oonvey, 
their  intended  e^»d'^%tirtn  beiog  perfectly  plain^ 
an d  I  may  add  perfee*ly  true,  f  find  the  sum  and 
snhsianeo  of  his  letter  to  be  simply  a  reiteration 
of  the  charge  pren<iusly  maie  against  me— vis., 
thatlhadstoba  (there  is  aa  othsr  wwd  for  it)  the 
pctnople  of  o^os'rar^a  I'oibodied  in  ay  new 
microeoope  ftom  Dr.  Edmunds. 


[20094.]— I  MUOT  ask  permission  to  say  a  fsw 
words  upon  the  new  stands  patented  by  Mr.  Koss 
and  Mr.  Wenbam. 

1.  On  Nov.  10,  1880,  at  the  Royal  Microscopical 
Society,  I  fully  e]:]>lained  the  pnnolple  of  a  con- 
crntrio  microscope,  which  I  haa  been  constructing, 
and  I  pointed  out  the  applicability  of  that  prindple 
to  the  Wale  stand  for  rough  purposes. 

2.  Mr.  Swift  informs  me  that  Mr.  Moss  stood  by 
after  the  meeting,  listeniog  to  further  explanations 
which,  at  Mr.  Swift's  request,  I  then  gave ;  but  I 
am  not  able,  of  my  own  knowledge,  to  endorse  the 
etatement  that  Mr.  Mots  was  one  of  these  gentle- 
men, as  I  have  not  the  advantage  of  knowing 
him. 

8.  The  principle  of  my  concentric  microscope  was 
in  no  way  suggested  to  me  by  the  sight  of  Mr. 
Wale*s  stand,  and  it  was  entirely  new  so  fsr  as  I 
am  aeqo tinted  with  microscopical  literatare.  My 
concentric  microscope  wai  eompletely  planned  and 
in  hand  durmg  the  year  1878,  and  on  Dec.  15, 
1878, 1  made  a  communication  to  that  effect  to  Mr. 
Frank  On-p,  the  honorary  secretary  of  the  Rayal 
Mieroeeopioal  Societv — a  communication  in  accord- 
ance with  the  remtrks  which  at  the  moment  I  rose 
and  made  at  the  Microscopical  Society  neariy  two 
y^rs  later.  Mr.  Crisp  has  givm  me  permi-sinn  to 
say  that  he  was  then  (Deo  ,  1878)  perfectly  aware 
of  the  object  that  my  new  stand  had  In  view,  and 
that  he  will  state  as  much  if  requisite. 

4.  I  hiive  nothinir  to  do  with  any  abortive  dia- 
grams which  Mr.  Wale  or  Mr.  Wenham  may  have 
made  upon  a  drawing-board  years  before.  There 
is  no  SQg^eeb'on  that  I  could  have  knotm  anything 
of  such  sketches  or  drawings,  and  they  are  now 
Bu^fl;t«ted  only  on  the  faith  of  anonymoas  writers. 
Such  rights  of  priority  are  decided  by  well- known 
l*w— «.^.,^  that  of  priority  in  publication  in  a 
soientifio  journal,  or  lu  commtmication  to  a  learned 
society  in  public  meeting  assembled.  Foder  th>s 
law  my  position  is  unassailable;  the  dates  of 
the  patents  of  Mr.  Moss  and  Mr.  Wenham  follow 
directly  upuu  my  publicnioa  of  the  principle,  and 
their  speafications  were  mere  attempts  to  expro- 
priate my  principle  by  monopolising  various  me- 
chanical contrivances  for  appljing  it.  On  those 
contrivances  I  do  not  comment ;  what  I  daim  is  to 
have  originated  and  published  the  general  prin- 
ciple of  "the  Concentric  Microscope,"  a  micro- 
scope concentred  round  the  intBieectioa  of  the  two 
axes  of  reference  whtch  I  specified  aod  evolved 
by  means  of  a  purely  geometrical  conception  ia 
which  the  optic  axis  U  regarded  as  the  polar  axis ; 
the  optic  plane  as  a  meridian  plane;  the  stage 
plane  as  the  equatorial  plane ;  and  the  centres  of 
the  obj'*ct  and  the  lamp  plane  as  two  points  ia  the 
plane  of  an  ecliptic.  On  the  other  hand,  the  prin- 
ciple of  my  microscope  is  not  dedncible  from  that 
of  the  telescope  to  which  Mr.  Wenham  now  rsfers 
back  as  havlug  snggested  it  to  him.  The  fact  that 
^n  experimenter  twenty  years  ago  stuck  a  hemi- 
spherical lens  over  a  diatom  by  means  of  balsam, 
and  saw  it  very  clearly,  does  not  make  him  the 
inventor  of  the  principle  on  which  our  homogeneous 
immersion  lenses  are  constructed,  simply  because 
he  had  neither  the  mathematical  knofriedge  nor 
the  brains  which  were  needed  in  order  to  perceive 
the  prindple  of  what  he  saw.  Just  so,  random 
disgrams.  such  as  those  now  furtively  suggested, 
would  not  give  a  title  to  having  anticipated  this 
important  pHncipla,  and  it  is  repugnant  to  common 
sense  to  ask  us  to  baiieve  that  astute  commercial  men 
Uke  Mr.  Wain,  Mr.  Moss,  and  Mr.  Wenham,  if 
they  had  really  conceived  Uiis  principle  aod  realif  ed 
its  far-reaching  consequences,  would  have  let  it 
sleep  for  years,  and  tht'n,  d'rectly  upon  my  pub - 
Kshmg  it,  that  Mr.  Moss  aod  Mr.  Wenbam  should 
run  against  each  oth«*r  at  the  Patent  Office  in  their 
attempts  to  appropriate  it. 

5.  The  statements  made  by  Hr,  Wenham,  and 
repeated  and  ampUfiM  by  **AkUcia»"  as  to  my 


having  **  deliberately  undertaken  sn  slteration  of 
Wal6*s  microscope*'  and  faiird,  srs  slMotttl^ 
without  foundation.  I  did  nothing  but  givs  to  Yb. 
Swift  the  permission  for  which  he  adnd  ^rdh 
regard  to  his  students'  microscopes,  sad  Ui  itot 
going  fully  on  with  the  matter  was  doe^  1  Qod«t« 
staua,  to  nis  discovering  that  Mr.  Moss  sed  X^. 
Wenham  htd  lorestalfed  him  by  lodging  spsofiei- 
tions  for  patents  on  the  stibiect.  Hsvmg Is  avste 
study  seven  stands,  including  a  large  PMlsnd 
Lealand  stand,  with  every  accessory  madsbjUaa 
for  me,  I  was  little  in  need  of  another  iIim,  md 
havingno  sort  of  oomniercial  object  to  serT^ttilMt 
wottdttfnl  that,  with  my  engagements,  tbsottt^ 

Sletion  of  a  stand  with  my  own  hands  hu  bsea 
clayed.  Bnt  I  aholl  shculi^  hcpa-to  tenth* 
privilege  of  submittliiK  vf  **  ooocentric  iBiat>- 
scope  '"  to  the  Fellows  of  the  Bojal  MiGroBOOpin) 
Society,  and  to  thtir  judgment  I  now  leavs  tUi 
question.  James  Sdmunds,  M.1). 


WRAY 


THB 


SHAXL    I    BO   'WTSH 
UXC&OaCOPB  P 

[20095.]— This  question  haa  been  often  ashd 
and  often answansa;  but,  as  I  wish  to  ssgpfts 
eabjeot  not  previotidy  mentioaedt  perhaps  the 
Bditor  wiU  oourteoasly  insert  tba  following;  lit* 
on tha intestioal teeth  of  inseots»  andasitcsate 
worked  out.  with  simple  mea«ie>  and  aa  objsd^ 
glasaof  liB. foow,  I  hppa  it  will pcova of  misitst 
to  maay  beside  mjii^if  * — 

Thadkeottoae  given  to  ma  wera>  to  pull  off  the 
head  of  a  odekat,  drag  witlk  it,  tha  stomach,  sad 
attached  to  it  the  gisaard  or  organ  oontainwgths 

Slorio  teeth,  skin  off  the  muBQular  ooat  with  yoor 
umbaail,  cut  off  any  portion  of  intestine;  then 
mount  It  is  a  small  eonioal  organ  l-20th«iSB 
inch  or  more  long,  and  contains  «ix  vertical  rows  oi 
toothed  plates,  sUjchtly  ovorlappiag  each  other;  oo 
each  side  is  a  row  of  tooth  <lika  processes,  entude 
these  another  row;  then  oomee  a  plain  oplBmn 
giving  rigidity  to  tha  whole.  It  may  beshtup. 
mounted  whole,  point  dowBwardfl,  or  cut  trans- 
versely into  rings.  The  mola  orioktit,  the  fislo, 
and,  I  believe^  the  hou«a*criekaU  have  it, 
with  sllftfat  dittdrenoee  in  the  form  of  thapl^ 
and  some  have  bruahee  ol  hairs  coveriog  or  A^t^^^f^ 
to  the  teeth*  XhU  plan  I  waa  ooutent  with  tUl  I 
found  I  missed  many  interestiag  punts  in  the 
atoniaeh  and  gullet ;  bat  even  ia  thin  simple  way 
you  oan  produce  most  beautif  oi  obiacts.  I  now^ 
kill  with  a  drop  of  bonsine,  cut  off  the  extreme 
tail,  pnU  off  the  head,  out  off  the  whole  inteHuM, 
aod  put  it  in  a  loz.  phial  with  5  or  10  drom  of 
liquid  potash.    After  it  haa  stood  ahoot  half  so 


hour,  £  pwtly  fill  with  water  and  shake  UweU  to 
detach  the  ipnsoular  coat  and  tra«h«m;  theauit 
it  up,  wash  and  adjust  on  a.Bl*de.  Drain  away 
any  maiature,  app^  a  drop  of  earbolia  aoid*  aad 
place  on  the  Uuik  glass.  After  a  Urn  minutesthis 
will  absarb  all  motatnrev  and  rendarvit  quite  tmos- 
parsot.  If  it  does  not,  put  adrop  of  aod  at  the 
edge  and  tilt  the  ahde  te  drive  off  the  firftacid; 
then  put  a  little  balsam  on  the  edga»  tilt  thaeUde» 
warmiag  it  to  render  tha  balsam  more  limpid,  asd 
it  will  gradually  take  the  plana  of  tha  acid,ti)e 
Itnea  of  demanution  between  the  two  btingdif- 
tiaotly  visible. 
If  youeia  obtain  a  caefaeoaah,  hasMi  with  that; 
*  L    Than 


Uko  teeth  are  like  small  anvtlo^ 
grasshoppers,  beetla-gmbe  trtrnk  the  ^. 
beetles,  ^fliee>-in  fact,  every thiog.  I  bavefoond 
spiny  teeth  in  the  parajnta  ol  an  albatre«;  Ihs 
flea  has  a  multitude  of  ooneentrin  hairs.  Ssaas 
stomachs  are  covered  with  flue  spikes,  arraafsd  ca 
a  teeselated  pavmBeaft  ;  soaieely  any  suia  idsnlissl, 
but  all  are  most  beautif  uL 

We  have  a  large  yellow  and  Uaok  %iflggm^ 
hopper  in  Australia;  its  atomaoh  is  aboefc  lis* 
long,  with  several  rowa  of  hetra  at  tiie  Ufrpsrfart, 
than  small  teeth  or  ^nnee  seatlepad»  than  in  hixgst 
numbers  arraa|ed  otuiqoely  in  rowa,  then  scafttscsd, 
then  arranged  m  groups  of  three  or  four  in  vtrtioal 
rawsy  than  more  eoattored;  the  ■tsasaoh  totmrnatss 
In  six  proadneat  eoaieal  folds,  stwdded  sritk  tiana- 
parent  promiaeueee,  which,  on  an  irregular  feld, 
show  thetaeelvee  aa  minnta  taet^ ;  batwaaa  these 
are  miiior  folds,  eimiiarly  studded. 

This    part,    although    eoationoiss    with    ths 

Muaeh,  I  consider  to  be  the  repfoseatativa  of 
tha  orieketf s  gisaard,  and  a  simslar  agraagameaitia 
seen  in  many  insects.  *nia  tna  intastinaof  aboat 
the  same  length  has  no  teeth,  bnt  ite  middle 
portion  is  oorrugated  to  give  greater  aorfaee  for 
aheorption.  I  have  aaid  nothiug  about  asaimoiag 
tba  traehess  and  asneolesi,  but  praMbiy  isme 
mieroeeopistB  will  be  led  on  to  msesst  in*aMre 
seicatifie  manner,  and  in  all  casea  «t  wmitd  to 
much  better  to  have  the  names  sssd  thaocdsrin 
which  th^  beloog,  as  the  diflsrenoea  in  stanotoss 
may  then  be  f  oimd  to  indleafee  the  nature  <tf  the 
flood  and  the  habita  of  the  isseel. 

BraUi,  N.S.W.  9«  J.  Stuflt,  ILO. 


moBoscopio. 

[20096.]— t   SK«  that  your   iavalual^ 
spondenty  Mr.  Lancaster,  aocldentsl^  found  thet 
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A  ooncATe  less  incrvftaed  the  majn^if  Tiag  power  of 
the  object-glosa  when  nsed  «rith  theUatem.  I 
hftre  ecoenooally  u«ed»  for  eeyeral  years,  a  bi-oon- 
eiTe  spectacle  leos  fitted  to  the  dr*w«tuba  for  table 
porpOKies,  and  flod  that  a  2«3ia.  can  be  uiedto 
magnify  to  the  same  extent  as  a  ^in.  Of  coarte, 
IheecTon,  if  aoy,  of  the  o.g.  will  be  also  magni- 
fied; bat  Btill,  I  find  it  handy,  at  the  focus  of  the 
0^  has  to  be  but  very  slightly  altered,  and  it 
MTCs  the  bother  of  uting  anothec  lens,  x  would 
loooer  uae  this  arrangement  with  a  good  iin.  than 
hare  an  inferior  iin. 

T.  J.  fiturt,  MD. 

OBJKCTXVBS. 

[20097.]— At  the  last  meeting  of  tbeBoyalMi- 
eroscoaicai  Society*  a  paper,  by  Prof.  E.  Abbe, 
*'  On  the  R^'lation  of  aperture  and  Power  In  the 
Miooacope/'  was  read,  in  whidi  many  rery  inte- 
reattae  and  knotty  questions  in  scientific  microaoopy 
were  oiscussed  ii^  their  moat  intimate  practical 
bearings.  The  summary  of  the  first  part  of  the 
psper,  imbliahed  in  youf  report  of  the  meeting 
C*E.  M.,*'  May  20,  p.  276),  briefly  touches  upon 
the  main  points ;  and  I  trust,  sir,  th4t  you  will  find 
space  Uft  the  paper  »fi  txtmiso^  for  it  is  rare  indeed 
that  we  meet  with  anything  on  thA  theory  of  the 
mieroeoope  that  la  not  a  ttwhauffi  of  elemeAtary 
platitudes  mitSti  aa  do  duty  as  ''  intrdduoti^yns"  to 
oar  textbooka  of  the  microacope.  Pitrf .  Abbe  is 
well  known  to  have  done  more  towards  elueidatiDe 
the  theory  of  tho  microscope  than  all  the  *  *  authors  ^ 
of  totbooks  put  together  of  our  geoeration.  It 
is  said  that  an  elaborate  exposition  of  bis  theory 
axista  in  V9S  ,  whioh  is  only  waithig  a  final  reriaion 
f>r  the  ProfMsor  before  being  published  in  the 
Journal  of  the  B.M.84 

There  woe  one  |>oint  in  the  paper^  which  is  only 
lightly  indloated  in  your  sutniniiry,  but  which  ap* 
peered  to  me  not  reasoned  out  with  Professor 
Abbe's  ttSUttl  cleameea  and  precision ;  and  I  wv>uld 
moat  respectfully  invite  his  att«4ition  to  it. 
'•  Referring  to  ^e  aipplieation  of  dlaphiugma  be- 
hind  wide-«Qglo  objeotiv«iS  to  out  down  the  aper- 
ture, and  so  add  to  the  **  peoetratiOQ,'*  Professor 
Abba  oondoflined  the  sn^tf^tion  in  Ut0,  on  tb« 
ground  ([as  I  understood  him)  that  ia  all  wide- 
angle  obj«»etive8  the  aberrations  of  the  mansinal 
29ne  oan  oaly  bo  oorrectAd  prttetitaUt^  by  laaviug 
the  central  portion  of  th9  aperture  more  or  lesj  de- 
faatire.  In  other  worda,  the  Profeaaor*a  opinion 
appears  to  be— that  the  oorreotion  of  the  marginal 
SMrratious  necessarily  enttnls  im  perfection  in  the 
eantral  porti^m  of  the  ai>erture~-4ui  incurable  im- 
perfection i«herent  to  all  widu-Augle  syetoms. 

The  qutM-tion  whether  or  not  we  con  obtain 
**  penetration,*'  in  any  useful  degree,  by 
diaphragtne  to  reduce  tne  aperture,  is  not  what 
iatefuats  ve  for  the  moment^  bat  whether  the 
eattidg  off  moiwinal  zoned  from  an  originally  wide- 
aogla  system  fonsas  uS  to  use  a  bauljr-oorrected 
poraon  of  the  aperture,  the  central  portion^  which 
rrafeaaor  Al>be  says  is  deaiguvdly  left  defective  in 
the  coaatntcdona  adopted  by  all  pnaottoal  opcicaaaaf 
If  thia  ofoniun  of  PiofesiHir  Abbe*a  holds  good,  it 
would  follow  that  no  wide-augle  objeetivocoa  be 
ofaerrice,  unloaa  the  conditiuna  of  HMO^eotoad 
thaiUamiuatiMi  be  aoeb  thdt  the  ootiun  of  the 
eilreme  marginal  opeitare  largely  prepondsnitee  in 
theproduotiou  of  tixe  mlorosoopHMil  image.  Ia  ihia 
soppQited  by  eoiperivnae  ?  Let  us  miperkaeat  with 
the  objectira  of  hirgeat  aperture  hithetto  ooo» 
staoeted.  and  see  how  far  tue  resuka  agree  with 
hiaopiMon. 

The  new  JiOBOgenoou  immeraion  |  of  Powell 
and  Lealand  haa  a  numerical  apertura  of  1*47  « 
U0°  in  crowu  glaa»).  Aaauming  the  mngiaal  10°, 
or  probably  ev«ft  3U^,  of  aperture  ore  in  exoeae  of 
what  can  bo  fttUy  ofiiltaed  with  that  initial  magni- 
fjiog  power  ;  th»a«' in  onler  to  develop  the  utokoat 
aaomag  power*  the  direct  illumioaitinif  beam  must 
Bake  an  angle  ol  60°  to  70^  with  the  optic  azia  in 
the  focal  su^ioaa  of  index  1  6.  There  oan  be  no 
doabt  the  margtool  abetratiima  of  thia  lena  are  well 
cofweted,  for  with  this  obliquity  of  iUuminatien 
aaaaitabieiamuised  otijeuta  Um  definition  ia  ex- 
ctUent  In  tbis  tnitance  the  obj<9Ct  ia  in  a  refraet- 
iig  medium,  of  luffioieiitily  high  iadex  and 
iiliBBfaated  by  prop  r  immenion  meana ;  we  ace 
thoB  tttiliaing  prineipall>  the  marginal  aperture, 
aod  the  good  defiaitioa  pcovea  tis«t  tne  aberratioBa 
a&well  oerteeted* 

Bat  We  find  thia  lena  olao  gives  a  fine  image  of 
^  Bodmr^  liHuninaied  by  a  small  axial  peneil. 
what  part  of  the  aiiertut e  offe  we  now  utilising  ? 
avwy  expert  wiU  doubtleaa  adoiit  that  in  viewing 
^th  this  leas  a  iWiTtf  soale  m«>unt«d  on  the  ahde, 
■Miog  aa  mftmlrsimaKy  thin  .film  of  air  betiraen 
ueaQOeand.  ihe  oof  ur-gloss*  this  «ffeocive  aperture 
iseat  dema  to  iass  thou  i*U  N.A » for  the  mammmm 
■jperture  from  sad^  a  mediarn  -oa  air  is  repreaeauid 
by  k^OK.A.  ShtSApvrture  is  reduced  from  1*47  to 
10,  through  the  object  being  iu  air,  and  this  re- 
aoetion  appeora  to. i»A  pM«>toeljr  equivalent  to  the 
^daouphrai^ai  behind  the  objective,  liaiiting 
^l^iptMtt^  s)lU  to  1  0.  In  tbid  luacance  the  ex- 
tzttaett|t^iiiA[  aperture  of  our  lens  cannot  pre- 


ponderate in  the  production  of  the  microscopical 
image,  for  it  is  cut  off.  The  image,  then,  is  pro- 
duced by  the  central  portion  only  of  the  apeixure 
—the  part  which  Prof.  Abbe  says  is  designedly— 
nay,  necessarily— left  defective  in  all  wide-angle 
systems ! 

It  would  be  quite  erroneous  to  suppose  the 
central  portion  of  the  aperture  iucurably  defective. 
The  image  seen  of  dry  JPodura  entirely  negatives 
that  supposition ;  the  dearuees  and  sharpness  un- 
mistakably prove  that  the  aberrations  of  the 
centre  are  quite  suocesafuDy  corrected  by  means  of 
the  '*  collar-adjustment,'*  which  Messrs.  Powell 
and  Lealand  were  the  first  to  recognise  as  an  es- 
sential addition  to  homogeneous  immersion  objec- 
tives for  this  very  purpose. 

In  all  cases  withm  my  experience,  if  the  images 
are  to  be  judged  critically,  the  **  correction- 
collar  *'  must  be  brought  into  play.  In  the  opinion 
of  some  of  the  beat  object-glass  makers— such  as 
ToUes,  Speueer,  and  JPowell  and  Lealand~the 
** correction"  cannot  be  dispensed  with  if  we 
desire  to  obtain  the  finest  defining  power  of  our 
wide-angle  objectives  with  every  cUss  of  object. 

Prof,  Abbess  experience  i^  said  to  have  been 


priucipally  confined  to  the  homogeneous  systems 
with  **  fixed "  mounting,  in  which  assuredly  the 
reduction  of  aperture  from  1*47  to  1*0  would  ex- 
hibit errors  in  the  central  corrections.  But,  surely, 
a  defective  centre  that  can  be  remedied  by  the  ap- 
plication of  a  correction-adjustment  must  not  be 
regarded  as  incurably  defective — deleotive  from  the 
exigencies  of  the  construction,  but  should  be  a 
strong  practical  reason  for  applying  the  **conec< 
tion'*  to  all  wide-angle  objt;ctive»?  The  addi< 
tional  difficulties  of  centring,  &^x,  involved  in  the 
mounting  are  mere  workshop  difficuliies  that 
should  not  weigh  for  a  moment  against  the  pro- 
duction of  a  more  perfect  luatrument.  A  tew 
careful  experiments  with  the  oorrection-adjuatment 
applied  to  auch  a  lena  aa  the  4  ^  have  alluded  to, 
would  probably  convince  him  that  at  any  rate 
between  the  apertnrea  1*47  and  1*0,  the  abenrationa 
can  be  dealt  with  auccessf  ully.  That  being  so,  hie 
opinion,  that  the  construction  of  wide-angled 
objectivea  necessarily  involves  a  badly- corrected 
central  aperture  would  need  to  be  qualified. 

Iu  the  above  remarks  I  have  limited  mvself  to 
the  case  of  the  highest  aperture  on  record.  It  is 
obvious  that  if  Prof.  Abba*a  opiaion  of  the  neces- 
sity of  bad  central  corrections  in  all  wide-angle 
objectivea  can  be  shaken  on  that  one  ex^mple^  we 
shall  convert  him  into  advooating  the  '*  correction '' 
for  all  high  powers,  homogeneous,  immersion,  and 
others.  I  would  have  it  understood,  however,  that 
my  special  advocacy  cd  the  correction-adjustment 
for  homageneous  immersion  ia  based  on  a  aeries  of 
careful  triala  with  a  number  of  objectives  both 
with  fixed  mounting  and  *'  movable  "  adjustment. 
For  severely  critical  testa,  I  conalder  the  '*  fixea  ** 
mouutiog  a  mistake.^  Beyond  the  difficulty  I  have 
meutionM,  of  obtaioiug  the  finest  definition,  on 
both  immersed  and  dry  objaota,  with  the  objective 
leuaea  mouutei  in  a  fixed  aettiog,  there  is  the 
further  difficulty  that  no  fluid-medium  baa  yet 
been  found  atrictly  ideutioal  with  the  front  lens  in 
refractive  and  dispersive  power.  The  mounting 
fluids,  too,  vary  from  the  Low  refraction  of  water 
to  the  high  refraction  of  phosphor  oa  in  bi* 
sulphide  of  carbon,  with  a  still  larger  range  of 
variation  in  dispersive  power.  The  correocioa- 
adjostoaent  will  certainly  not  eui^ble  us  to  coj»e 
successfully  with  all  these  difficulties,  but  it 
enables  ua  to  do  eo  aiore  aff«»atively  than  the  fixed 
mounting.  Akakla. 

B7NA1IIO  MAOHINB8. 

1*20098.1— Yotm  correspondent  is  likely  to  remain 
**F*int  Hearted  "  if  he  expects  to  otitam  a  current 
equal  to  14  or  18  Bunsea  cells  from  his  machine.  If 
his  armature  had  been  7in.  by  4in.  (I  presume  it  is 
of  the  1  form),  it  would  have  been  much  better. 
With  the  gauge  wire  he  has  on  it  would  produce  a 
current  equed  to  eo  many  Ledancbc  cells,  instead 
of  Buuseus,  the  IS  wiro  would  still  add  Leclaucb^s. 

Wibd  the  armature  with  10  wire ;  join  the  P.M. 
in  multiple  arc.  He  will  then  get  all  it  is  possible 
from  th<it  sizQ  armature.  Aisj  try  it  as  a  shunt 
dynaroo  with  the  10  wire;  but  join  F.M.  in  ordi- 
nary manner.  Qeorge  Tolman. 

NOTS8  OK  DYNAMO  ITAOHINBS. 

[20099.]— In  the  very  useful,  practical,  and  in- 
tereatiug  "Notes  on  Dynamo- machines,"  No. 
20081,  by  your  correspondeut  *'  E..**  I  notice  two 
statomeuta  which  I  find  it  difficult  to  reconcile^ 
V'z. : — 

26.  "If  the  speed  of  a  magneto  be  iaoreased,  we 
know  that  E.ATF.  is  iucieaaed  in  the  bame  propor- 
tion."   And 

29.  "  With  large  currents  we  approach  the  con- 
dition of  things  in  a  magneto -machine,  the  E.M.F. 
retoaining  constant.*' 

Now,  the  Utter  statement  agrees  with  my  pre- 
conceived ideas  pa  the  subject.  The  former  does 
not.  Does  not  the  E.U.'F.  depend  upon  the 
strength    of    the    magnetic    field?     Tbii    in    a 


'*  magneto  "  is  constant,  and  the  increase  of  speed 
should  augment  the  inttmity  of  the  current.  In 
the  case  of  a  "dynamo/*  before  the  point  of 
saturation  of  the  field- magnets  is  reached,  I  can 
understand — armature,  brushes,  field-magnets,  and 
lamps  forming  one  continuous  circuit — that  as  the 
spe^  increoaea,  the  intensity  of  the  currtnt  increases^ 
and  thia  increases  the  streugth  of  the  magnetic 
field,  which  in  its  turn  increas«^s  E  M.F.  And 
when  the  point  of  saturation  of  the  field -magnets  ii 
reached,  increase  of  speed  increases  intensity  (or 
quantity  of  current  in  a  given  time^  without  furtber 
innivMuiing  tbe  E.M.F.    Is  this  not  so  ? 

XilfforiaB. 

BLSOT&O-XAGNBTIO  XOTOB8. 

[20100  ]— The  conversion  of  eurrent  energy  into 
mechanical  energy  being  to  me  one  of  the  most 
attractive  problems,  I  res^l  Mr.  Huxley's  letter 
(19997)  with  interMt ;  but  after  examining  the  fac- 
tors given  by  this  gentleman,  I  obtained  results 
which  made  me  rather  doubtful  as  to  the  possi- 
bility of  utiKsiog  the  motion  of  thepmtides  of  an 
iron  bar,  while  under  the  varying  mfloeiioe  ef  an 
eJeotrio  current,  and  X  cannot  find  much  encourage- 
ment in  Mr*  Ponton*s  Wtter  (20016),  with  whom  I 
seem  to  share  two  or  three  ideoa.  However,  we 
have  not  gat  so  far  yet  that  we  could  give  up  this 
subject,  and  "nil  deaperandum,**  I  think,  ia  at 
applicable  to  electro-motors  aa  an^thinKelae.  Try- 
ing to  act  in  accordance  with  thu,  I  ahaU  briefir 
enumerate  the  most  important  data  with  which  I 
am  fumiahed  at  present. 

I  share  Mr.  Huxley*a  idea  that  we  loae  power  by 
utilising  armature-attraction ;  but  as  to  the  eeat  <n 
the  power,  which  by  Mr.  Huxley  was  conaidered  to 
be  the  magnet  itself,  I  attempt  to  go  further, 
taking  the  current  itaelf  aa  sui'h. 

Accordiog  to  my  knowled)^,  a  bar  increases  in 
length  when  magoetised,  and  does  not  decrease,  as 
stated  by  Mr.  Huxley.  This,  of  course,  does  not 
interfere  with  tbe  prinoiple  of  tbe  motor,  but  still 
has  a  mechanical  importance— tf.y.,  if  my  atate- 
ment,  which  is  btued  upon  author!^,  is  correct, 
Mr.  Huxley*s  as  well  as  Mr.  Poiiton*a  devices 
would  have  to  undei^  certain  mechanical  altera- 
tions; but  on  instrument  constructed  on  Mr. 
Ponton's  prinoiple  would  easily  settle  this  question, 
if  necessary. 

The  bar,  if  magnetised  to  saturatioui  increases  in 
length  to  the  amount  of  l-270,000ch  of  its  len^h, 
a  result  which  could  be  obtamc'd  by  a  pullmg- 
force  of  25.300,000  /  270  6OO  =  Ollb.,  25,300,OjO 
being  the  modulus  of  elus'icity  for  wrought  iron ; 
and  9  lib.,  X  think,  could  hardly  be  called  on 
** enormous"  foree. 

The  next  statement  of  Mr.  Huxley  I  had  to 
quarrel  with  was,  that  m  ignatiaing  opd  dnnag- 
uetising  couli  be  done  with  tbe  "  utmost  rapidity.** 
It  is  true,  a  circuit  can  ba  made  and  broken  with 
the  utmost  rapidity,  as  fdr  as  I  can  see,  only 
limited  by  existing  mechanical  means ;  but  the 
rapidity  with  whicli  an  iron  bar  can  be  magnetised 
and  demagnetistd  is  very  limite  1  indeed,  according 
to  the  law  that  **  an  electro -migoet  requires  time 
to  attain  its  miximum  power.** 

Having  obtained  these  results,  I  was  pretty  well 
convince  that  any  attempt  to  maltiply  that 
nlinute  motion  by  leverage  would  be  fruitless.  On 
tbe  other  hand,  I  hav"  reasons  to  believe  that  the 
path  opened  by  Mr.  Haxley  ia  well  worth  being 
followed  up,  only  in  a  different  direction. 

The  only  contrivance  in  which,  as  for  as  I  know, 
tills  ptindple  has  been  made  use  of  is  the  Beis*s 
telephone  (1861),  in  whioh  the  making  and  break- 
ing of  a  current  passini^  round  a  small  bar  of  irbn 
was  effectt'd  by  a  diaphragm,  caused  to  vibtate  by 
speedi,  dn:.,  so  that  the  bar  was  rapidly  lengtiiened 
or  shortened,  the  total  trffect  of  those  changes 
being  a  reproduction  of  the  vibrations  of  the 
diannrSgffi. 

Finally,  I  should  like  to  remark  that,  although 
hitherto  t  have  done  mote  to  keep  Mr.  Hoxley*s 
ideas  bitok  than  to  advance  t^) wards  a  perfect 
machine,  I  have  as  stroni?  hopes  as  he  that  some- 
thing in  this  direction  witl  be  found  yet. 

B.  Konthack. 


NBW  ELBCTBO  MAONBTIO  CLOOK. 

[20101.]— I  KAY  inform  J.  H.  Huxley  (letter 
20i>77)  that  his  idva  of  applying  the  magnetic  force 
to  the  top  of  tbe  pendulum  i«  not  altogether  new, 
as  I  have  made  one  or  two  «looks  actuated  in  this 
way,  ao  far  with  sunof'sa.  I  venture  to  think,  how- 
ever, that  if  Mr.  Haxley  had  put  his  plan  into 
practice,  he  would  find  it  rather  uusatisfactoiy,  in 
more  way  a  than  «>ne.  Hia  i-ompeuiiated  pendulum 
ia  an  abortion :  he  appetra  to  ignore  the  fact  that 
the  weight  of  the  bAll  ehouiU  be  rqually  distributed 
on  each  aide  of  the  plane  of  vibration,  and  not  (as 
appeoft  from  bis  sketch)  some  iuchea  in  front  of  iL 

J.  B.  FXoyd. 


OUTTIKa  OABBONS. 

[20102.]— To  cut  oar  bona  for  galvanic  baltertet 
is  what  eleotrioians  call  **  a  very  tough  job  ** ;  but, 
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noBotlj,  Iw«f  ift  ibe  fttelior  of  ao*ev6caoie&tistf 
and  I  Mkw  him  eul  them  i»ith  eaae  aud  facility. 
H«  nBcd  for  ftbt  purpoao  A  maohiiM  c a\K}d  a  **  ptper- 
odUm'*  ksafe,"  auok  aa  the  reador,  doahiloBa,  will 
tee  at  any  bookhiader'a  ealahlialiiBen^  Witk  this 
iaatnupeat  the  blook  gr  shingle  of  rough  eavhon 
was  held  firm,  whilst  a  entter  psiied  baekwarda 
aod  forwards  abo¥e  ife  c^aiokly,  making  a  groote. 
When  this  groove  was  about  half-way  through  the 
operator  struok  the  oarbon  with  a  mallet,  causing 
its  seTerance. 

The  cutter  was  not  that  ordinarily  used  for 
entting  paper-edges,  but  a  highly-tempered  tool 
like  tne  parting  tool  employed  for  turning  cast 
iron.  B.  B.  Fenneaay. 

ZJIOIiANO^    BATTBBT    OONf 
NBOTZONS.  I 

[20103.]— "W.J. ,»;  in  letter  20078,  j»g#  263, 
describes  a  method  of  making  a  connection  to  the 
carbon  in  the  Iiedaochd  cell  without  the  trouble 
of  meltinff  lead.  In  my  opinion,  his  method  ia 
more  troublj  than^  malting  the  lead  ;  and,;  after 
all,  he  gets  a  OQuhection  wnich»  to  say  the  least,  is 
doubtfuL    '  ' •   ■    •  ^  ^^ 

Now.  what^twrbv  more  slkuule  Chan  the  method' 
siTen  m  back  numbers  by,  I  think,  our  friefid 
"  Sigma  "?— to  electrotype  the  carbon-ends,  and 
■older  the  wire  or  bindmg-sorew,  then  cover  with 
paraffin? 

The  way  I  do  them  is  as  follows :  I  get  a  jam- 
pot>  abcrdt  hitf^foil  at  a  jatai«tiBd^  salatibn  of 
oOMlev  Bttlphate^  and  hkngaaaiaH  bag  tof  ortstals 
iiiit;  plaoaa^poroui  oeU,  ooatoin^g'  dUtited  ail- 

Sburio  acid  (I  to  10}  in  the  Jar.  Lat^tbaMolntlona 
e.abotit  the  Muna  tofrel  ttmm  a  vttip'of  ainc  in 
«be  |K>rotweeU,  and  wrap  k  o6pperWiM  lannd  t&b 
oaracm,  and  tonaeet  to  Iher  zinc  atrip ;  then  bang 
the  osrbon  m.  the  €oppsr  aolation,  so  aa  to  dip 
about  IfULin  it,  and  leave  all  night.'  Now  waah 
well,  abd  aoMer  your  oonoeetibns  to  the  eopper 
head;  now  meltaonie  parafilo  (aet  lamp- oil)  in  a 
Jam-pot  in  the  OTen,  and  dry  and  warm  the 
oarbon  and  pibae  in  the  melted  parffffio,  «o  that 
thsaopper  ia'well  covered,  and  leave  a  shocttime 
for  the  paraffin  to  soak  in.  Then  you  hare  a  con- 
neotion  which,  cafik  be  depended  >QKi.    >-      ;  * 

A  correspoud^nC  lu  aback  Dumber  advises  ama- 
teurs nevef  io  use  'a  bin(fin((>dcrew  where  a  drop 
of  aoider  will  do^  I  think  th^  if  amateurs  would 
keep  this  in  view,  we  should  hear  less  of  batteries 
failuiif  wi^out  aqpparant  cause. 

J.  Henahali. 


XBB  BI4BOTBIC  LI^HT  FfiOX  ▲  COK- 
SUMBB'S  POlKir  OP  VlfiW. 

[20104.]— It  has  been  often  questioned  whether 
the  electric  li^bt  produced  by  auy  system  now  ex- 
hibited will  prove  to  bo  Reaper  than  gas«  I  have 
not  met  with  reliable  d>ita  wherefrom  to  compute 
the  oost  of  the  elf otric  light  accurately ;  but,  after 
icvdixigMr.  Hepworth*s  little  history  (B)utledge 
and  Son),  Ttook  such  data  at  I  fbund  therein, 
notably  those  referring  to  Siemens*  machine,  p.  65, 
and  endeavoured  to  arriVQ  at  an  approximate 
result.  ThiuktDfc  that  it  miv  interest  yoor readers, 
I  tend  the  aocompaDjing  table  of  oompariaons  be- 
tween the  astern  of  Semens  and  of  ordinary  gas 


lighting.  I  ma^r  baf«  exaggerated  some  of  the 
items  against  the  dectrio  li«ht  system ;  but,  on  the 
large  s(Mile,  over,  say,  2.d00candles,  it  provsi  equal 
or  sapcrior  in  cheapness  to  gas,  ac  the  uAle  sbews. 
I  have  allowed  fully  for  oonttagenoiea;  I  have 
assumed  the  oost  of  the  fittings  to  be  the  same  for 
electric  and  gas  Ughtiog,  and  I  have  oompttled 
ttaintal  to  be  redeemed  in  about  fonrteea  yean, 
which  may  be  taken  aa  the  probable  life  of  a 
machine  and  its  engine.  The  electric  light  ap- 
proaches to  28.  6d.  and  gas  to  48.  per  eandle  per 
annum.  Perhaps  some  ox  your  readers  may  throw 
further  light  on  the  matter,  making  it,  possibly, 
still  more  favourable  to  electric  lighting  than  I- 
have  shown.  U.  Jonson,  O.B. 

89,  O- street,  Kensal  Green,  26th  May. 

AimmM  FOBK  OF  STOBAQB  OB 
.SB96NDAB7  BATTBBT. 

[20105.]— ^VZNO  constructed  a  small  secondary 
battery^  on,  I  believe;  a  new  and  simple  plan,, 
I'  hate'  thonght  4  description  of  it  mar  W 
satiable  for  your  calfunos.  ~  .  '  • 

It  consists  of  a  serite  of  shallow  thin- lead*  trays, 
L,  about  one-fortieth  of  an  inch  thick,  pressed  and 

trays  are  arranged  one  over  another  in  a  wooden 
frame  S.  The  trays  are  kept  at  an  equal  distance 
from  each  other,  by  pieces  of  wood  which  slide  up 
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and  down  in  the  stand,  the  ends  of  ^p  slides  being 
shown  at  D.  The  dotted  lines  in  the  bottom  of  the 
tracy  represent  layers  of  red-lead,  or  oxide  or 
reduced  lead.  On  this  is  poured  an  acid  solu- 
tion of  iulpbate  of  copper,  just  deep  enough  to 
immerse  the  bottom  of  the  tmy  above.  The  trays 
should  be  varnished  all  round  tbe  edges  with 
Bruniwick  black  or  some  other  acid-resisting 
varnish.  Wires  far  poles  are  soldered  to  the 
bottom  of  the  bottom  tray  and  to  the  top  of  the 
top  tray.  The  battery  may,  of  course,  consist  of  a 
greater  number  of  trays,  and  a  series  of  batteries 
mvv  be  connected  together. 

The  advantages  of  this  form  of  battery  are.  the 
oxide  of  lead  can  always  be  kept  at  the  most  ad- 
vantageouB  thickness.  The  plates  or  trays  can 
also  be  arranged  at  the  most  advantageous  distance 
from,  eac|i  other*  No  diapbrq^s  of  any  kind  1b 
required,  and  therefonv  ho^wever  long  in  action, 
no  reduced  lead  can  weaken  lis^action.  The  only  dis- 
advantage I  con  see  la  that  the  battery  must  always 


A  COMPIAI6ON  BETWBEir  GaSLIOHT  AKD  ElXCXBIO  LniBT  (SUSMBBTS'  ST9n&i). 


Description. 


Power  of  engine 

Number  of  hours  of  lighting 

daily    

Number  of  burners 

Number  of  candles 


Blecttic 


2h.n. 

9 
1 

1200 


DjFuamo  machine,  with  gear-  £ 

ing  complete 76 

Ditto  fixing 16 

Engine- motor  and  gearing    . .  120 

Ditto  fixing    ,, |  24 

Fittings  t<)  and  on  premises  . . !  96 

Conliogenoies,  10  per  cent.   ..I  33 


Oapitjll  outlay £36^ 

Coal,  or  gas,  oil,  &e 1  2i 

Engineer  an*!  repairs I  140 

Chirbons  and  waste  .« j  Bi- 

Oontingenoiee,  lOperOsut.    ..'  V6 

(Gas  at  39.  4d.  per  1,000  cubic  I 
feet) |£a7a 

Interest  at  5  per  eent ,  and  re- 1       £ 
demption  of  capital 36 

Yexhly  cost , t  £iOi 

1  casuUe  per  annum 1  da.  id. 


Gas. 


9 
86* 
1200 


Mb 
10 


£10.) 
£ 
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10 

£246 
48.  Id. 


Electric, 


3h.u. 

9 

1 
8000 

£ 
100 

20 
160 

32 
227 

54 


Gas. 


9 
216 
8000 


227 
2i 


£250 


£5*)3 
£ 

38      , 
140  — 

205 


£42t 

£ 
59 

£180 
38.  2d. 


588 
£ 
25 

£613 
48.  Id. 


Electric.  I    Gas, 


4h.D-  '      — 


0 
t    430 


$000    .    6U00 


£ 
116 

26 
200 

40 
452 

83 


452 
45 


£i)15 

£ 

50 

140 

410 

60 


£660 
£ 
92 

2i.  6cl. 


I  £497 

I      £ 


1177 
£ 

50 

£1227 
48.  Id. 


Electric,  i    Gas. 


9  1       9 

1  or  +  I    1000 

1400O       1400U 

£  £ 

250  — 

60  (      — 


72 

1050 
178 


1050 
105 


;£115»'/ 

£ 


£1960 
£ 
100 
140 
957 
120 


£1817     ,    2737 
£       I 
196  116 


£1513 
2a.  2d. 


£'2853 
4s  Id. 


*  The  gas-l>ym«-rs  axA  fu^pofied  to  ^nsuoe  6  cubic  feet  per  hour,  hsving  an  illuminatinp  avM-a^e 
power  of  14  candles.  Fittiu^n  have  been'takeu  at  £1  Is.  per  burner  for  capiul  outlay,  nnd  electxia 
patent  x4ghts  and  gearing  at  the  same  figure. 


be  kept  level ;  but  in  ihe  knajmity  of  1 

thde  would  not  matter.    Of  course,  it  ooeld  iu)t  k 
used  in  tramnars,  &e. 

In  making  batteriea  on  a  large  ssale.  it  weiM  h 
well,  peihapa,  to  oast  the  tmys  in  sn  ima  aioAld, 
and  then  it  would  bA  wdl  ti>  have  oueeomirM 
each  cell  cat  off ;  and  let'  this  be  dune  oa  altsmiti 
sidet  to  facilitate  the  inspection  aod  tujmly  of 
liiyttid.  It  woviLd  be  well  tb«>n  to  oiixa&umtLt 
with  the  lead  to  harden  it.  Possibly  the  trsys  mar 
be  made  of  carbon.  W.  Symona,  F.C.8. 

TADPOLE  SIiIDES. 

[20  06.]— As  your  readers  seem  fond  of  elabonii 
ariangements,  I  (send  sketch  and  descrip^n  of 


« Schnltze  Tadpole  Slide;"  which  t  think  they 
wiU  #Bd  an  4mpsovem»at  on  that  of  Mr.  Stokci, 
but  I  cannot  help  thinking  the  simpler  the  arrsBge- 
ment  the  better,  and  so  I  send  you  the  foUoiiiDg : 
—Form  a  groove  or  cell  on  an  ordinary  slip  of 
glass  with  folded  blotting-paper  saturated  with 
water;  lay  the  tadpole  in  between  on  the  bUm, 
bai^ftfct/'covei  «bo  bofly  «^te  with  latdnMl  Usl> 
ting^paper,'the  tail  ^if  neeeasaiy)'  witfathhi  Am. 
Keep  ^e  whole  h«^I  saturated  add  thot«^pch 
will  live  fbr  manv  exihflbstions. 

BchwktM  tadpolb  dide  Is  made  as  fifllews>* 

Te  one  sUvof  a  thick  slidiiie  f  astebed  hw  bssm 
of  Gaaada' balsam  a  pieqe  of  anolbersliatwilv 
«eprete^ted  at'  A^  and  to  the  other  sideassosid 
pieoaof  tbe  Ihapeaeeaat  A',  sotbattheAisaaDril 
oeU  in  ihemntre  of  tie  sUde  of  the  ^rm  ihowa 
in  the  teolioB  lathe  figore^  a^tKuver  glta  **^*' 
cloniB  IBi  cdl. 

To  place  the  larva  f  in  the  cell  the  cever-glsM 
is^k^fffit^d  the  lar?a -fisljed  opt<>f  the  water 
in  a  small  watch  glass  and  poured  with  the  water 
into  t^e  cell.  By  manipuUHng  with  abrsihiU 
head  is  brought  into  the^hollow  of  the  glass  at  A, 
end  the  tail  placed  on  the  sloping  surface  at  4' 
Th6  coter  is  th^n  qaiekly  replaced,  care  beiu? 
tak^n  that  %he  cell  is  full  of  water.  The  tt^mal  h 
ezolvded  from  air  and  water,  vrbicb,  when  iters- 
porates,  dan!  be  replaced  whh  the  brmh.  In  tbii 
way  the  Olrcutatiou  of  the  blood  in  the  tail  maybe 
Obterved  Ut  hootii  at  a  time. 

Jobn  Alex   onard,  V.B.V.B. 

Enfield. 


AHflCESlCAK  OBOAN. 

[20107.]>If  « Joiner**  )ik«w  te  advertise  his 
address,  1  wiU  avail  myself  of  his  offer  teiesbii 
instfuoieBt  at  first  oppottuuiiy.  I  have  been  '» 
the  haxaooniam  and  American  organ-  line  nearly  IT 
years;,  and  think  his  aketehea  a  Credit  to  him.  I  sb 
seny  to  aay  I  have  only  taken  in  the  ^  B  M.*'  tbv 
last  four  monthi,  but  I  mean  to  recomokfiiA  it  t6 
aUIknOW,  as  I  tbinfc  ft  may  be  taken  in  WHh  sd- 
vantage  by  pnaetical  workmen  ae  well  as  ankstaen. 
I  will  endeavour  to  give  Infoftnafion,  aad  1lh$i\^ 
^ad  to  ruoeive  the  tame,  a%  I  am  not  one  of  theie 
men  who  profess  to  kuow  all,  end  there  is  alwsy« 
aOmething  to  \»  letfmt  ab'^ut  haTmoninaa  and 
AuMticau  oigaiw.  I  thtirk  ■'  7oiner  '*  hss  est 
enough  apriog  in  his  reservoir.  I  always  put  2(^ 
in  a  one  row;  80tt^.  in  a  U  row;  361b.  iikaf  i«^; 
481b.  in  a  2^  tow,  with  sub*b«*e«  end  oetavt^^;^/' 
I  mean  coupled  through,  n<>t  only  cn*»  oc^svpute 
some  iastfumeats.  I  shouM  put  in  the  isiaetlsi^ 
of  tnstrnmeatashefaaaeonsfroetedalleaStOQIb  I 
see  Mr.  Fryer,  in  No.  8M,  oonveye  the  ideathit  w 
thoBeinetrmmenlB  whose  t«eds  have  only  ens  rim 
in  are  infenor.  I  must  oertaiuly  differ  with  luts, 
aa  some  tODgoes  are  not  rivet^  to  fhebox<<'r 
bloek,  as  he  oalie  it^  but  slide  in  a  groove  or  dotf  • 
tail,  and  when  properly  done  nev«r  fihifl.  Th«v, 
again,  in  Bamsden's  melody  instniaient  (Dswe  i 
patent)  only  one  screw  is  tised,  and  wbere  areth^rr 
betUr>  both  in  tone  and  work?  Th^,  agaio.  he 
say»  in  99  caies  but  of  100,  by  mere^ly  wipie(;  dott 
off  the  tongues  of  reeds,  the  iustrum-ot  will  be  iit 
prfpqr  tim  agatft.  Sataly  he'mtfct  m^an  ^bscm- 
ments  that  have  had  very  Mtde  me.  He  ii  the  first 
I  have  heard  say  auoh  a  thing ;  J  admit  it  is  a  h^Ip. 
bat  he  is  a  lucky  m^t)  if  h»  ha«  rome  across  aay 
tbioff  like  the  quantity  he  says  tha^  did  not  wtot 
aoytbiog  more  done  to  tSem  than  duating. 

I  will,  at  some  future  time,  eend  thepn>perBSDes 
of  thJQgs  used  in  AmeiioaA  orgaut,  as  I  find  taa§ 
things  are  called  by  v«;ry  peculiar  namea  I  as 
now  finishiug  an  Amerfoan  organ  with  16  st^:  it 
would  be  better  for  any  who  Intend  te  make  or 
fibiah  an  oi*gan  to  put  a  ^in.  wood  buttOB  oe  ths 
to|>  of  the  pluager  (i«ee  Fw.  1),  aixl  a  ft(fB- 
iating  screar  iu  tWe  k<»y*.  U  is  Biaeb 
better  than  flUog  pluuftet  to  regtils^c;  alio. 
f(>r  coLvenieoce,  I  im*  an  ar»H  at  "vicb  soi  ef 
the  keyframe.    (See  Fig.  2,)  Lbtit  rtmiata^*' 
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tte  vidth  of  CMe.  1  put  a  aenw  m  slot  A  into 
the  end  ol  «i4e,  i«.  Ihat  the  kiey«>f rame  can  b»  liftrd 
uptnddowii,  not  taken  off  as  in  moitot-gana.  I 
«bop«la  dowel  in  thb  end  Uooks  on  lotindbdard 
for  kf^-lrtme  to  dxop  *  osi  -  &i  yon  an  idre  then  of 
Itf-mmt  bein^  in  potion ;  and  somer  pereokie,  in 
npkdag  frame«  are  notckuwfnl  in  getting  isrews 
ioto  the  eama  hole  agaia.  t  iaotoee  a  sketck  for 
<*B6to''  (Fig.  8)»  Wha«  with  patacnee,  wittgeta 


TO  KB.  WAS8EXI<. 

',20110.]— It  fa  extcemely  gratifylDg  to  me  to 
fiad  that  mr  letters  hare  been  ntefuK  I  was 
rathar  afvaia  tbst  trade  metfa^ode  would  B(»t  hit 
the  mark  required  hj  amattmrs.  I  am  gUd  this  k 
net  so.  With  regard  to  8*in4  testings,  the  short 
reply  ol  Mr.  Oalrer  to  «•  Orderio  Vital,"  it  pretty 
maeh  what  aU  optieians  wonld  reply.  The  artifi- 
cial stir,  or  traal  one,  for  the  telescope  either  re- 


works the*  cut- off  on  the  oylinder.  There  if  a  steam 
cylinder  in  the  cab  attached  to  the  rereniogleter, 
to  enable  the  driver  to  work  the  Ve^reriing- g^r 
easily,  also  a  cylinder  on  one  tide  to-  work  the 
teeaei  brakes,  wbioh  are  attaehed  to  three  pairs  of 
the  driving-wheele.  There  are  fonr  pairs  of 
driviog^  wheels,  4ft.  6iD.  in  diameter,  two  pairs  of 
which  are  ftanged  to  hoM  Qke  engine  on  the  track, 
and  the  others  bknk. 


f 


r  jrl.'i  i   A  /»a       r  /«,  r  -1     . 


^  \r.  r.  r.i   .  *■ — 


^/  4^  /. 


? 


r-  •        C    .      4^    . 


:^A 


leoed  isi^'bMi  it  he  4oee  it  proper^.    A, , 

B^H'^'B^iuid  psffiitioMeibetweeu  eslshvQieiglnea 
a;  C,  box  el  pina  orer  sut^tfass  ndtes ;  D,  pallet 
eorsring  holes  to  let  wiaA  $&;  .£«  paltetalettiaiP 
wind  ott^iirtd  4wUow»;  the  koleatin:  soatedbeard 
■llet  fi  4  -make  \\  ilodg,>  §  wids ;  F^  •^ms 
G,  lifti  to  icairy. Sterne;  fi«  railtaeatry 
rl;  traekec  is  grooved- lor  wise  Staple  r-»  to 
ftaesoss  ii^m  ttadier  intoo-esi  H ;  J  J,  twd  spctogs 
sC  light  ttiie^  My  sub^^a^es  ndoae  this  Dray 
ftlwsys  eome  cmU  wieU.    £.  regnlatiait  eorew.  • 


TWOltAirtTAt.  AMB&ZOAir  OE(»Air. 

[201O6.]-*I  TpriA  Y«ry  pleased  to  see  *'  Jomer's" 
deecnptiou  of  iiW  orgsu  a  few  we^ki  b  tok,  and  bopa 
tiiat  by  this. time  he  baa  got  i(  into  saiisfaoftoty 
working  order.  When  i^e  has  a  little  leisure,  I  am 
lore  he  would  earn,  the  tbunJcs  of  anietavu  caed 
crgsn-boilders  if  he  would  k^ly  give  us  tmae  ao- 
coant  of  the  vorionsooutQrtions  of  tUat  **sorat(di 
1st"  of  reeds.  I  feel  sore  be  laii»ws  a  thing  or 
two  about  reed*yoicing,  w^iioh  would  lie  very  ao« 
stpUUe  taaome  ol  qs. 

Also,  as  to  sizB  and  length  of  tubes.  I  have 
slways  understood  that  for  a  given  reed,  a  tube  of 
s  certain  size  was  essential.  \i  this  is  not  so,  and 
the  tubee  can  be  viirfed'ai  pleasure,  ft  must  afford 
STaloable  meass  of  alterii*^  the  toud  of  the  reeds, 
•ad  tbus  gaioiug  variaty.  Perhaps  ** Joiner?' 
mold  indicate  the  timite  betveeu  whinh  awek  vaiia* 
tioD  is  of  any  adrautoge.  I  presame  that  jn«li 
mses,  the  Boale  of  the  titfaes  must  sorrespond  with 
that  ol  the  reedS)  b^w^sr  much  their  abfolateaiae 
asy  be  altered. 

Having  been  sueeetsful  iataaking  one  lairosistd 
mitrumeut,  I  inleod,  when  eireuoMtaooes  permit, 
to  start  on  a  double  manual^  most  likely,  with 
pedals ;  in  faot,  \  have  an  idea  of  making  it  as 
wu^  like  a  pipe-orgeo  as  poesibla.  With  this  in 
tiew,  I  propose  to  oonfine  the  swell  action  to  the 
mer  manual,  providuig,  however,  elsuttera  tathe 
Iswer,  which  wilt  be  qormaliy  open,  but  eafM&ble  of 
biiag  doeed  by  a  stop^  I  should  also  arrange  the 
ttop  knobs  upan  upright  j«mhs  ou  each  eide  of 
keyboard.  Would  ••  Jwiaer"  oc  '*  Organon  "  (who 
kss  kindly  given  ae  his  asti-tanoe  bciore)  paeahis 
opuuon  on  this  sebem«>i  which  woukl  inolude  an 
mdepeodent  pedal  stc^p  of  16lt  pitob^  stnd  tide* 
klQwn  beUows.  weighted  so  ae  to  give  wsUorm 
prasiurs ;  also  oouplar»  maauals  to  pedds. 

It  appeers  to  me  tbat  a  Med  oraan  is  a  very 
iQUsbls  thio^  for  an  amateojr  to  mdce :  it  briogs 
out  hit  skill  IB  wood  and  meUl  werkiag^  efserciiei 
ttsdestgning  capabilities,  and  wh«n  fiuiehed*  esn 
Desppteciat^jd.  by  almost  everybody,  which  latter 
sdTsaUge  doee  not  always  attend  bis  attempts  in 
etksr  directiona.  >       J.  &  JTloyd. 

CHAVaZNGhSOiX  POiB  U8B  WITH  2>BT 
PZ«ATB8. 

120109.}— 8ww  writ  n;r  1^.20051, 1  have  found 
g^tbe  plates  did  no^etitefand  *^ilhdi^w  from  the 
toiss  freely  byvueneA  of  the  tape,  so  the  following 
iteration  has  been  effoeted  :— In  place  of  thppl^in 
wooden  parutiotis  betweeri  tbft  botes.  A.  B  .ftc 
(fide  Fi^.  1,  p.  .240  of  present  TdI.)  bsYe  been  sub- 
■totofcd  pastitiausef  grooved  wood,  placed  back  to 
bsck,  so  as  to  hold  the  plates  lengthwise,  thu^ 
™ng  the  bos  capable  of  holding  tbi-ee  doz-n 
PWeiy  vis.,  eo»  d^zen  in  eadh  b«^.  The  centre 
«»«tis  covered  by  a^anel,  which  Iffts  out.  the  fillet 
above  the  groove  tu  longitudiusl  parUtion  hAi^g 
cat  awsy  to  admit  of  this.  I  find  the  whjle  to 
work  well,  even  in  the  full  glare  of  the  sun.  !t 
«»VPwfaetly  hght-tightr        S.  a.  Hortou. 


fractoi^'or  reflector ;  the  minute  globule  of  mer- 
cury lor  the  microscope  ;  and  the  monochromatic 
sodium  flame  for  the  spectroscope,  are  the  infal- 
lible tests  for  the  optician.  Ilaeh  is  a  test  for  every 
error  ihat  can  possibly  ebcist.  Every  error  is 
depicted  in  the  flrst -named  two,  to  the  eye  it  once 
by  a  little  motion  of  the  eyepiece.  Btiflnition, 
adjustment,  and  scbromatism  are  seen  with  uner- 
ring oertainty,  as  well  as  the  position  of  ecror,  if 
any.  This  is  only  got  off  by  practice,  I  Imow.  So 
the  mode  descrit>ed  by  Mr.  Wassell  will  stand  the 
amdtenr  in  good  itead,  if  the  ratios  are  once  per- 
fectljrJrn^^wn.  I  am  sorry  I  cannot  help  in  that 
way.  It  wm  at  once^be  seen  that  the  flat,'  some 
sort  of  trial  body,  and  eyepieces,  are  the  first 
necessity  in  the  trade  mode.  I  should  advise  the 
aoiateur  to  get  thete  first.  In  his  case  the  body  he 
means  to  use  fioallj  would  be  best.  Make  ar  pro- 
cure flat  and< eyepiece,  it  ie  quite  possible  to  tret 
a  mirror  on  artificial  star  without  siWecin^;  it.  The 
fiat  should  be  silvered.  I  will  give  a  method  for 
makiug  flats  in  my  next  to  the  ^itor.  I  shall  b« 
^lad  to  answer  any  questions  regarding  the  wock- 
log  of  the  mirror  that  msj  crop  up. 

Sir  John  Hersehel  C<  The  Telescope,*'  art.  66, 
page  81).  says;— **  The  geom«itrioal  distinetiona 
between  the  parabola  sphere,  and  hypet bola*  be- 
come mere  theoretical  abstraottoss  in  the  figuring 
uf  specula,  there  beipg.no  practical  mode  of  aaoer- 
taiuing,  by  any  system  of  measurements  on  a  9caU 
what  form  the  surlaoe  bee,"  &j.  I  hope  Mr. 
W.  will  eventually  disprove  this  statement. 

Priamatlqatt. 

THB  XiABasST  LOOOMOTIVB   IIT  THB 
WOBLD. 

I^Ill.]--!  0B«>  you  details  of  what  is  claimed 
to  oe  the  Icirgest  locomotive  in  the  world,  reneutly 
turned  out  of  the  Oentral  Pacific  Bailroad  Works 
at  Sacramento,  U.S.A.,  which  may  be  of  interett 
to  many  of  your  readers.  The  Sactamento  Utcord 
Union  says:— *«  The  work  has  beeti  done  in  the 
most  complete  manner,  and  the  engine  is  well- 
proj^rtioned,  not  showing  to  a  casc^  glance  that 
she  is  so  immensew  A.  J.  Stevens,  |[eueral  master 
mechaoic,  desigijsd  and  supetiutehded  the  con- 
struction. O.  A.  Stoddard,  chief !  draughtsman, 
made  the  drawinds  to  carry  out  Mr.  JStevens'  ideas. 
The  trial  trip  waa  a  success,  and  Sacramento  can 
now  boast  of  a  iuccessful  inaugni^tion  of  loco- 
motive building.  I  The  boiler  was  iiade  by  Cbas. 
H.  Hooper,  foreign  of  the  boiler  shop,  under  the 
direction  of  Mr.  Stevens,  of  the  folTowing  dimen- 
sions:—Thickneee  of  the  thell.  7-16in.  Otis  steel  J 
whole  length  of  ifoJl^r  over  all,  29ft.  2iin ;  shell, 
60itt.  in  diametfr^l7ft  long,  contaiiiiug  1G6  tubes, 
2iin.  diameter;  fi^ebo^,  lU8lu  long  by  56ia.  deep, 
made  of  5-ldiu.  s^el,  bebg  thinne^  than  the  out- 
side shell,  so  as  to>make  steam  easier ;  combustion 
chamber,  63in.  lung,  36iu.  deep.  The  crown 
sheet  is  supported  by  37  bars,  made  of  best  bar 
iron,  5io.  by  Jin.,  ^Idced  4iu  apart,  each  bar  sup- 
ported by  two  sliegs  strung  to  the  waggon  top  of 
the  boiler  by  tw^  sta>s.  The  sta)r  bolu  in  the 
firebox  and  combiiBtion  chamber  are  Jin.  in  dia- 
met(4r.  and  perfor4ted  wih  a  3-16tn,  bole. 

**  The  dome  is  26in.  in  dia.  and  4)0iu.  high ;  the 
smoke  arch  is  66i^.  in  dia.  and  S^iu.  long ;  the 
whole  weiKhtof  the  boiler  complete  is  14  tons.  The 
cylinder  of  the  endine  is  19in.  dia.,  stroke  Of  piston 
30in.  ]  '  ^ 

"  There  is  an  inaependent  cut-off  Valve  working 
on  the  back  or  top  of  the  maiu  valve,  which  is  a 
double  Valve  with  a  (foublo  exhaust  at  each  end  of 
the  cylinder  Workt;d  by  six  eccentrics.    Two  on 


'*  There  is  aa  instrument  attaehad  to  the  ^adc  ff 
the  tender  oonntetiBg  with,  the  draw'thse,  called  a 
dyndmeter,  to  tret  thwsttength  and  paiting  oaps^ 
'Oity^of  thaeufiiie.  -    i 

**  The  weight  on  th«kdridiig-wheelsie  ^3  tou,  ob 
the  lorwiud  trvek  81  tons,  whole  Weight,  of  the 
engine,  with  watery  exdosiire  of  tewdet,  Al^iotis. 

^*  Thadrtving-wheel  base  on  track  is  IMt.  9iA« ; 
capacity  of  tender,  3,000  i^alloaa  of  watst,  and  5 
tois  of  oealf.  This  engme  is  nearly  aU  dl  an 
original  design,  and  ndt  oepied  from  Basterw  manu- 
facturers. The  double  valves  are  an  invention  of 
Mf .  Stevens,  and  arte  a  new  adea  for  ft  locomotive 
engine."  Seotohmskn. 

LONDON    AND    N0BTH-WB8TBBN 
BAILWAT    BNGINBS. 

l201L2.1^To  redeem  my  promise,  I  forerard 
sketches  elaneoflhe**Bloomere,'*  and  *<Cornwall,** 
which  I  hope  will  be  aoeeptable.  The  **  Bloomers*' 
wena  desigaed  by  Macconnell,  a  former  "loco.*^ 
superintendent  of  the  company;   there  are  two 


classe^,  distinguished  as  **laxge,"  awl  "  sas^U.*' 
""^        etch  X  send  is  that  of  ^  *^large  Bloomer.*^  * 


The  ske 


A  few  dimensions  are  as  follows :— Drivers, 
7fc.;  Cylinders,  16in.  by  22in.:  Heating  surface, 
1|291  square  feet;  195  tubes;  holler,  11*9  by  4*1 ; 
Weitfht,  29  tons, 

.With  regard  to  "Cornwall,'*  she  was  design  i»d 
i4  1847,  by  TrevithicJc,  for  fast  running..    The 


r  .TS)  ^3  €=i!)  y^^i 


diSving- wheels  were  10ft.  in  diam.,  the  bailer 
b<jing  under  the  driving-axle.  She,  however;  did 
net  keep  on  the  road  well,  and  was  on  this  account 
mpdified  to  the  ordinary  arraDgement. 

ThH  chief  dimensiona  are  as  follows  :—Drtvuig. 
wheels,  8ft.  fiin.  ;  leadiag  and  trailing,  3ft.  6ia.  \ 
cylinders,  17iin.  by  24in. ;  holler  length,  lOft.  Gin  ; 
bifiler  diameter,  3ft.  llin. ;  total  heating  surface, 
1,070  sq.  ft. ;  total  wheel-base,  14ft.  lOia. 

Ollrde. 


QBE  AT  NOBTHBBN  BNOINBS  AND 
THEtE  WOES,     PAST   AND  PBESBnT. 

V  'j         t_  ..     ,.  » ' [20113,]— MjLKy  inquiries  .have  been  mad*  io 

each  side  work  the  link  motion,  and  one  each  side  I  thtse  columns  regarding  the  engines  which  used 
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toperfonn  the  express  work  on  the  Q.N.B.  before 
those  now  in  use  wete  introduced.  Special  interest 
attaches  to  the  matter  in  the  miods  of  those  who 
hare  compared  the  work  of  twenty-five  ur  thirty 
years  ago  with  that  now  done.  In  a  former  letter 
1  pointed  oat  that,  in  respect  of  speedy  the  G.N. 
expresses  of  twenty-five  yean  back  compared  very 
creditably  even  wiih  the  '*  Flying  Scotchman  **  and 
I>«ds  express  of  the  present  day.  So  long  ago  as 
1S53,  and,  I  think,  ever  since  the  opening  of 
KiD^*s  Cross  terminus,  the  down  Scotch  expresses 
starting  at  9.30  a.m.  and  8.50  p  m  were  timed  to 
run  from  King's  Cross  to  Hitobin  (32  miles)  in  40 
minutes,  and  thence  to  Peterborough  (41}  miles) 
in  5$  minutas ;  while  the  6  p.m.  ran  from  Hatfield 
to  Hitchin  (U|  miles)  in  18  minutes.  In  1857  the 
special  expresses  to  Manchester  were  put  on^  to 
compete  with  the  L.  and  N.W.,  and  then  the  tame 
to  Hitchin  (32  miles)  was  reduced  to  3S  minutes, 
thence  to  Peterborough  (44}  miles)  in  55  minutes, 
and  Peterborough  to  Grantham  (29  miles,  up  the 
Globe  bank)  in  40  minutes.  On  the  ap-joumey, 
the  44}  miles  from  Peterborough  to  Hitchin  were 
timed  to  be  done  in  52  minutes.  Here,  then, 
we  have  tined  speeds  of  50  5  and  51*1  miles 
an  hour — start  to  stop.  The  trains  usually 
consisted  of  from  8  to  12  coaches.  Time  was  ex- 
cellently kept,  and  after  any  delay  at  stations  was 
often  made  up  to  the  extent  of  several  minutes  ia 
the  longer  runs.  I  have  known  the  32  miles  ti 
H'ti>hin  done  in  37  minutes.  I  need  not  remind 
my  readers  of  the  numerous  gradients  on  the 
Q.XB.,  which  have  been  shown  in  the  sections 
kindly  given  by  Mr.  C.  E.  Stretton  in  back  num- 
bers ;  but  I  may  just  remark  that  there  is  a  two 
mile  rise  of  1  in  105  and  1  in  110  at  starting,  snd 
then  another  of  1  in  200  continuously  for  eight 
miles^to  Potter's  Bar,  wbich  is  250ft.  above  the 
star  iog  point  at  King's  Cross.  Thus,  out  of  tbe 
Z2  mDes,  17  rise  about  1  in  200,  and  a  summit  of 
250f C.  has  to  be  climbed.  Thsrefore,  I  tbink  I  am 
warranted  in  saying  that  this  run  of  32  miles  in  38 
minutes,  over  such  a  road,  by  the  old  BAanchester 
cxprasaes,  will  stand  favourably  against  the  fastest 
narrow-gauge  woik  done  in  the  present  day. 
Almost  equally  good  was  the  run  of  the  "  up  ** 
express  from  ^Peterborough  to  Hitcbin  (44}  miles) 
in  o2  minutes,  more  than  a  third  of  the  distance 
being  up-hill,  with  fully  a  dozen  miles  of  1  in  200 
dse.  On  the  '*down"  joomeT,  the  12f  miles 
bank  to  Potter's  Bar  was  ascanded  in  17 1  to  18 
minutes.  Down  this  and  other  iodines,  speeds  of 
00  to  70  miles  an  bour  were  commonly  run,  with 
great  steadint^ss ;  and  I  once  timed  a  train  at  72 
for  a  short  distance.  As  to  weight  and  speed 
combined,  I  may  instance  a  run  from  Hatfield  to 
HoUoway,  with  16  coaches  and  one  en<tine  (a 
6ft.  6m.  rebuilt  Crampton  **  single,''  with  16in.  by 
22in.  cvlinders),  in  2*^  minutes,  starttng  and  stop- 
ping, the  last  6  miles  being  up  a  bank  of  1  in  200, 
and  the  lust  2  miles  having  to  be  ** slowed"  over. 
So  much  for  the  work.    Next,  as  to  the  engines. 

The  G.N.R.,  in  the  years  1851—60,  bad  27 
rsffular  express -engines.  Of  these,  one  was  the 
weU-koown  old  experimental  bogie-engine.  No  215, 
whose  7ft.  61n.  wheels  are  now  running  under  No. 
92.  She  has  already  been  described  in  these 
columns,  and  I  have  no  personal  information  as  to 
her  work.  She  was  the  only  one  of  her  class,  and, 
80  far  as  I  could  ascertain,  was  not  a  tfavourit^  or 
a  success.    Nos.  201,  202,  and  222  (about  wbich 

Suestions  have  often  beenasked),  were  also  a  cla*s '  y 
themselves.  They  were  of  the  celebrated  **  JeUby 
Lind"  type,  bwlt  l^  E.  B.  Wilson,  of  Lee<li». 
Nine  of  the  same  class  were  employed  on  the  L.B. 
and  S.U.B.,  aud  five  on  the  G.1S.K.  They  had  6ft. 
*  *  single  "  driving-  wheels,  4tt.  leadiog  and  trailing ; 
cylinders,  16iD.  by  20in.;  inside  bearings  to  driviug 
wheels ;  outside  to  leading  and  traUiog ;  outside 

Sumps  working  on  driving-axle ;  peculiar  fluted 
:on  cover  to  dome  and  safety-valve ;  the  former 
placed  on  middle  of  boiler;  latter  over  firebox. 
They  were  much  liked,  and  did  excellent  wco-k. 
The  main  stock  of  express-engines,  however,  23  in 
oumber,  were  divided  into  two  claises :  the  Haw- 
thorns (nnmberHl  from  203  to  214  inclusive),  and 
the  n-built  Cismptois  (cumbered  from  91  to  100, 
and  No.  200),  both  having  single  drivers,  6ft.  6in. 
in  diameter,  and  inside  cylinders  16in.  by  22in. 
Tlvy  diff>9red,  however,  in  details.  The  Haw- 
thonies  (N^o.  203  of  which  class  was  in  the  Great 
Exhibition  of  1851),  had  raised  fireboxes,  and 
the  leading- wheels  were  set  a  little  behind  the 
■mokebox.  Tbe  Oramptoot  wetfe  Originally 
bmii,  hko  the  <'  Folkestone  "  clan  on  the  S^E.B., 
with  two  pairs  of  leadiog-^heels,  drivers 
behind  fuelbasL  and  iotarmediato  crank- shaft. 
Tbef  were  rwboilt  ov  ICr.  Stnrroek  wiih  '^single" 
drinog-wheela  oo  toa  csiaak-sbaft,  and  «  pair  of 
«arryiag«wh«*ls  behind  the  fire-box,  the  leadiog- 
wh4«is  being  right  oader  tlia  smnk»*box,  as  in  tie 
modem  7fK.  **  singles."  They  had  flash-boilers 
and  no  4Maas ;  tbo  safeU-«a4vaa  ware  over  the 
firebTX.  This  Wft4  aU>  the  ctse  with  Nos.  203. 
2ia,  aad  314  of  the  Hawthomea,  Nos.  204—212 
tmwmtf  mittUfl  domes  witb  carionsly -shaped  Oat- 
UmpiiO  aorcrTf .  &«Xh  oIaas««  had  Urge  boiler 'power 
(«hoM  i,'4mi.  h  fc),  and  wHgbcd  aomo  W  ions 
imdUtM  whUh  ia«r  14  toM  rested  on  Hhednrwt. 


These  engines  did  the  fsstest  express  work, 
especially  between  London  and  Peterborough,  and 
also  took  their  turns  with  the  ordinary  main-line 
tialns,  excepting  the  morning  Parliamentary,  and 
an  aftemoan  moderately  fast  train  to  Peterborough, 
among  the  down  trains,  and  the  oonoapondingup 
trains,  which  were  run  with  coupled  engines.  The 
other  "  single"  engiaeaon  tbe  G.N.B.  were  of  two 
olasees.  Nos.  1  to  60  were  the  well-known 
** Sharps"  OUnstrated  page  435,  Vol.  XXX),  of 
whioh  I  have  firevioualy  given  dimensions,  ths 
principal  anas  being-Hsylmdsffs,  16  by  20 ;  driving- 
wheels,  5lt.  6in.,  Vs.  748ft.,  weight  20 
tona.  Nos.  61  to  70  were  "amaU  Hawthomes," 
resembling  the  SOS  express  daas,  hot  having  6ft 
wheels;  cylinders,  16  by  21;  h.s.  906ft.;  weight 
26  tons.  Noe.  61-60  had  flat-topped  domes:  61-70 
none.  Both  these  class  en  oeoamonally  took  light 
fast  or  express  trains,  but  vrere  mainfy  employed 
OB  the  oroiDary  stopping  or  short*  service  trams. 
1  believe  some  aee  stUl  in  ^istenee. 

The  old  Q.  N.  fonr*- wheel  coupled  engines  had 
eylinders  I6in.  by  22in. ;  driving  and  trailing'* 
wheela,  6ft. ;  h.  s.,  904ft ;  weigfi,  26  tons ;  no 
dome;  were  numbered  71^-90,  and  were  built, 
some  by  Wilsan  of  Leeds,^  others  by  Hawthorne  of 
Newoastle.  Nos.  223*>228,  with  Oft  6in.  whsels 
and  16iin.  l^  22in.  cf  linders,  were  bnflt  at  a  later 
datow  Nos^  101—199  were  goods  enmnea,  mostly 
six-wheel  coupled.;  wheels,  6ft;  cyUnders,  16in. 
by  24in. ;  weight,  30  tons ;  all  had  domes ;  builders 
chivfly  Hawthorne  and  Wilson.  Nos.  216>*-22i 
were  small  four-ooupl«d  engtnes,  with  lUn.  by 
17io.  cylinders  and  5ft.  wheels,  originally  built  for 
the  Ambergate  line.  Nos.  229-240  were  the  7ft. 
<*  singles"  bailt  by  Kitson,  whioh  are  still  run** 
ning,  and  have  often  been  described.  They  came 
ia«t  a  later  date  than  I  refer  to.  This  completes 
the  list  of  the  old  G.  N.  B.*  and  I  believe  it  to  be 
ooczeot  in  all  respects.  Soch  information  as  was 
not  vnthin  my  penonal  knowledge  was  communis 
oated  to  me  by  a  gentleman  who  was  in  the  loco- 
motive department  at  that  time.  This  letter 
practtoally  answers  a  number  of  long^nnanaweried 
queries,  and  I  xegret  that  iny  engagements  ha¥e 
prevented  my  sending  it  earlier.  C.  H.  JUL 

Wellington,  N.Z.,  March  25. 


INDIAN  WOBKMCEN:  ALSO  THE 
WBITXNGS  OF  "JSOS"  AND  *'XHODA 
BUX." 

[20114.] -BsiNa  myself  a  long  resident  In  the 
East,  I  particularly  enjoiy  and  appre^iicte  the  writ- 
ings of  our  former  correspondents,  **£i>8"  and 
'•KhodaBux." 

When  I  was  last  in  India  I  met  a  sonar,  a  Brah- 
min, who  had  come  to  Central  lodia  from  Lackuow 
during  the  troubles  of  1857  He  was  one  of  the 
most  mtellfgeut  natives  I  ever  came  across.  This 
old  man,  who  was  over  seventy  years  of  age,  was 
named  Bulwant  Bio,  learned  his  business  from  his 
father,  who  had  had  the  advantage  of  being 
tboroQghly  trained  as  a  watch  and  ctockmaker  by 
an  Sufftisl^an  who  had  settled  io  lodia  about  the 
year  1745,  having  left  home  iu  consequence  of  his 
having  been  a  follower  of  Priuce  Charlie.  He 
settled  down  as  a  watch  and  dook  maker  at  Luek- 
now,  and  at  his  death  in  178S  he  bequeathed  his 
business  and  stock-in-trade  to  the  father  of  Bulwant 
Bto,  a  sonar,  or  goldsmith,  of  the  Brahmin  caste, 
who  had  come  to  him  as  a  boy,  and  learned  all  he 
could  teach  him.  When  he,  in  his  turn  passed 
away,  his  belongings  came  to  Bulwant  Bao,  whe 
had  the  credit  of  bSng  the  best  native  watehmaker 
in  Central  India,  1  made  this  old  gentleman's 
acqu4ntance  in  the  f ollowiog  manner : — 

I)aty  sent  me  to  reside  4t  the  capital  of  a  native 
State,  and  as  my  duties  were  not  very  arduous, 
and  1  had  plen^  of  time  on  my  hands,  I  d««ided 
on  setting  up  a  workshop ;  and  when  I  had  settled 
down  in  my  bungalow,  I  unpacked  niy  Holtxapffei*S 
lathe  and  tools,  and  set  to  work. 

In  a  day  or  two,  I  had  a  vIMt  from  a  native 
lohari,  or  blacksmith,  to  a«k  for  custom,  should  I 
require  any thiog  in  his  #ay.  He  was  a  very  otever 
smith,  and  1  found  him  very  useful.  He  made  me 
a  nomber  of  small  fotgings;  and  caught  at  my 
ideas  so  readily^  that  I  took  a  liking  to  him,  add 
used  to  go  to  his  place  in  the  bazaar  and  watch 
bioi  at  work.  He  had  a  very  nice  badk-geatfded 
latbe  Qin.  centre,  with  a  good  slide-rest,  whf  nh  had 
been  made  at  the  0<xvemment  Eogiueering  Works, 
Eawul  Fiudee,  orBoorkee^I  forget  which — whera 
he  had  lerved  an  appreatioeship  and  had  worked 
for  years  as  a  maittru,  or,  as  wa  wou  d  call  it,  a 
journeyman.  He  was  an  excellent  smith  and  a 
very  fair  turner.  He  was  a  Biatimi<A'by  oaste, 
and  his  name  was  very  similar  to  (he  ttouars,  being 
Ounput  Bao.  He  waa,  however,  no  relation,  and 
of  quite  a  different  division  of  the  caste. 

From  my  spending  a  good  deal  of  time  at  the 
vice  and  doing  some  turning  in  metal,  and  from  my 
often  going  to  Qunput  Bao's  workshop  and  re- 
maf  ufng  there  looking  at  him  and  bis  brother  at 
work,  the  attention  of  the  natives  round  was  drawn 
to  me,  and  my  servants  informed  me  that  it  was 
eumnt  hi  the  bazaar  that  I  was  of  the  Lohari  Ki 


Jat,  At  any  rate,  .my  mechanical  amuaeaieBti 
began  to  be  talked  al>out,  and  Bolvsut  Eao  heard 
that  I  had  a  lathe  from  which  somewhat  compli. 
cated  work  coold  be  produced.  S)  he  paid  met 
visit,  and  I  showed  him  my  Holtadpffel  lathe,  iti 
oval  and  eccentric  chucks,  and  omameutaUUde-RBt, 
and  how  to  ornament  plain  surfaces  by  use  of  tlM 
division-plate  and  a  single  point  in  slids-rest ;  also 
how  to  use  the  cutting-frame.  He  spent  two 
whole  days  with  me,  and  was  very  much  mteieited 
in  what  I  had  to  show  him. 

He  told  me  that  he  had  a  lathe  with  a  great  dsil 
of  apparatus,  with  which  his  father  t^ed  to  do 
ornamental  work  like  mine,  but  that  he  had  never 
been  shown  how  to  use  it.  He  had  kept  it  all  very 
carefully  in  iho  cases  belonging  to  it,  which  had 
belonged  to  the  Englishman.  When  with  hii 
father  he  had  used  this  tool  as  an  ordinary  lathe, 
and  also  since  it  came  into  his  possession,  but  hs 
did  not  know  how  to  do  ornamental  work  with  it 

So  I  went  to  bis  house  and  inspected  it.  From 
what  I  hsd  read  ifl  the  Journal  of  iht  Amateur  Mt* 
ehanxeal  Society ^  the  Mbcsanic,  and  *•  The  Lathe 
and  Its  TJses,*^  I  recognised  it  as  a  *Bose  engine. 
The  standards,  if  ever  there  had  been  any,  had 
been  made  away  with,  aud  the  bed  was  not  in  use; 
the  head  was  moonte^  on  a  low  table  aboat  ISin. 
high,  fixed  to  the  ground,  and  the  lathe  wm 
dnven  by  a  large  wheel  at  the  other  end  of  the 
room,  turned  by  a  Coolie.  When  he  did  asy 
turning  he  did  not  stand  like  au  BngUshmta 
would,  but  sat  on  a  mat  cross-legged  at  the  side. 

The  head  was  properly  mouutt'd  between  its 
vibrating  points,  but  fixed  immovably  by  wedgsi. 

I  made  rough  sketches  of  the  arrangement,  as  I 
thought  it  would  enable  me  at  some  future  period 
to  add  to  the  capabilities  of  my  own  lathe. 

Having,  with  some  little  trouble,  put  the  tod 
together  wft^  the  pattern  platen  in  situ,  andhavioc 
put  up  the  supports  for  the  guide-poiut^  and  fitted 
the  levers  and  springs  to  their  places,  and  connected 
them  together,  I  was  able  to  nhow  him  the  nidncipls 
of  tbe  machine,  and  how,  by  acting  on  the  lathe 
head  from  one  side,  he  could  cau-e  a  vibration 
which  would  make  the  tool  in  the  slide-rest  cut  a 
wavy  line  on  the  surface  of  any  work  to  which  it 
was  applied,  and  how  tbe  divisfon-plate  was  used 
to  adjust  the  successive  lines  to  one  another. 

We  proceeded  to  test  the  capabilities  of  the  lathe 
as  to  stde-work  by  utdising  the  pumping  aotion  of 
tbe  back  spring  on  tbe  traversing  mandrel.  Whale 
doing  this  we  dlscorered  a  parcel  of  screw-guides, 
of  which  there  was  a  considerable  variety. 

He  worked  away  by  himself  for  a  week,  aad  wu 
not  long  ia  finding  out  thut  a  number  of  hij  ptt* 
tern-plates  and  rotetteshad  an  oval  in  them iostoad 
of  a  centre  roxmd  hole.  He  disc*v«red  that  he 
could  by  this  alter  his  patterns  very  materially.  Bs 
also  mastered  the  prinoi(^  cf  the  oval  chuck,  and, 
before  a  month  was  over,  he  was  able  to  utiUteh^ 
tool  to  the  utmost.  As  may  be  supposed,  he  una  I 
became  great  friends,  and  when  I  was  ordered  to 
another  part  of  India,  he  made  me  a  present  of  tec 
conundrum  discs  to  m'>uut  on  my  lathe. 

I  shall  be  happy  (if  you  would  like  to  havethsoi 
to  esud  you  copies  of  the  sketche;*  I  made  of  his 
own  engine.  Oereb  Admi. 

[Please  send.— Ed.] 


SPBOIFIOATION    OF    A    SrBAlC- 
LA0NOK. 

[20115.]  —  Wouu)  anv  of  your  readers  of  tts 
English  Mbchanio  be  kind  enough  toglrethw 
views  of  the  following  sp^iflcatiou  of  a  smwl 
yacht  I  am  purposing  to  have  t»uilt?  The  fp«a- 
fication  is  by  an  eminent  designer,  and  I  ^wt  to 
have  some  criticiiim  upon  it  by  practical  p*9pj<« 

Length,  stem  to  after- post,  39ft. ;  txt»«ma 
length.  42ft.;  breadth,  moulded,  8ft. ;  depth  HBld* 
ships,  6ft.  Sin.  ^ 

General  Description  :  To  be  clinohet-btBlt  oi 
timber,  with  square  yacht- stern  and  straight  st«a« 
To  be  decked  forward  and  aft.  siod  aboat  lOm. 
round  sides  ;  but  to  be  completely  covered  in  with 
raised  coach -roof,  the  coamings  of  which  w©  to 
extend  about  9in.  above  d^ck,  C<ftblu  forward  ol 
machinery -space,  fitred  with  usual  yaoht-locken 
and  sofa  seats ;  cupboard- fitted  pantry  in  fire-end 
of  saloon;  aft  of  machinery -space  to  have  acbooi* 
modation  for  a  man.  . 

Seel  of  American  rock-elm,  Bin.  by  4tn.,  tapefsd 
at  ends  and  under  sid**  to  3iu. 

Iron  Keil  Strap  Gahaniwii,  2lin.  bj  Vn,,  to 
run  right  fore  and  aft  from  rudd«r-posC  to  *0P^ 
stem,  secured  to  wood -keel  by  J»n.  ihroogh  bona 
2ft.  apart.  ,^  ^   . 

Seem  of  British  oak,  sided  31n.  mouldsd  to 
drawing.  .,  ,  *. 

Stern'po$t  main  of  British  oak,  sided  iiO-* 
moulded  to  about  10m.  to  krel»  with  boss  for  scjew 
worked  out  of  the  Solid,  to  be  bearded  aff  at  af  t«- 
edge  to  about  \\\tk.  or  2tn. 

Zlfter-'post  of  oik,  6iu,  by  Sin. 

Frames  of  Ameri>:au  rock-elm,  IJio.  by  ^Ij*' 
sp  iced  9in,  apart,  luid  with  two  copper  clenchcj 
between.  ..     ^.4      «_ 

Ftoors.—HrtLtaxH  crookv  of  o^«Med^-.^* 
deep  at  centre  line,  and  eztendfai^  #ml  up  wSg^S 


Jess  2^  1,882. 


vsQuam  ujBfjBJ^gno  and  wowjaot  BcgaawBBa  vh^b^i^ 


287 


086  at  every  aeoond  frame  for  20|t.  amidalups,  and 
ooe  at  erery  third  fraaie  at  ettd*. 

KeeUoH.—On  top  of  floors  extending  right  fore 
and  aft  of  pitcli-piDe  4|in*  by  4ui. 
Jkadwoodi.—Oood  oiik  crooke  elded  3iln. 
£ngini  and  Boiler  Seats  of  oak,  and  to  be  half 
chequed  into  floors  and  bolted, 

Coal'Bunkcrs  on   each   aide  of  ship  of  white 
pioe«  feather  and  groove  lin.  thick. 
BiJgi  String  tr^  J-length,  4  by  I J  of  pitch- pioe. 
Btam  Ledge  of  pitch-pine  in  one  length  tight 
il^reaod  afc,  a^at  9in.  by  l^m.  amidships. 

JPUuiking,  flu.  thick,  streaks  to  be  in  not  more 
Oan  2  lengths,  5  bottom  pUnke  each  side  of 
American  rock  elm,  rest  of  planking  yellow  pine, 
and  top  streak  teak :  no  plank  to  exceed  5in.  in 
nidth. 
Bffl't  I  yellow  pine,  feather  and  groove. 
dsami  of  larch,  sided  2|in.,  and  moulded  3in., 
floadi-roof  beams  of  gaWauised  cope  iron  {in.  by 
lin. 

Coamings  of  coaoh-roof  of  pitch-pine  I^in.  thick, 
and  stand fng  about  9iu.  aU>ve  the  deuk ;  smail 
rectaagular  windows,  9in.  by  3in.,  let  into 
coaorings. 

Coach  Hoof  of  |  yellow  pine,  feather  ftnd 
groove,  and  covered  with  canvas^  painted. 

Bulwark  of  mahogauy,  2iu.  high,  fastened  to 
eoveriag- board  with  stout  galvanised  iron  screws ; 
rail  on  top  of  American  elm  2in.  by  |in.,  fastened 
with  bnuM  s4rew  and  do  welled. 

lift  i?ai/.— Stduchious  of  galvanised  iron,  not 
more  than  4ft.  apart,  &<:. 
/Wr/^-/!^.— Forward,  of  galvanised  oast-iron,  &o. 
Companion  of  mahogany  to  main  cabin,  with 
mahogany  steps  down  into  cabin,  flap  to  lift  to  got 
down  to  engiiiO'^rnoin ;  also  tom^u*s  room  aft ;  Uie 
after  scnttte  to  have  light  Irm  Ia<)d«r 

Tastenings  of  copper  or  yellow  metal  throughout, 
the  nails  into  bent  frames  to  be  clenched  on  rouves, 
the  through  fastening  in  b^am-ledge  aiid  bilge- 
itringer  to  be  clenched  also.  The  centre  liue 
fastening  mav,  hotvever,  be  galvanised  iron,  and 
the  iron  keel  U  to  be  scoured,  |  counter- suuk 
headed  bolts,  bove  up  with  nuts  on  top  of  keelson ; 
covering  board  to  be  secured  to  sheer  streak  and 
beam  stringer  with  brtss  sorewS|  all  fastenings 
shoot  deck  tr»  be  braos.  ilttiogs  YaXoyit  painting 
snd  varnishing,  ^-c.^  described. 

Engine,  ^c  .  5ui..  Wi(Uu*s  three-cjlinder  engine, 
three«btaded  propeller. 

i?oi7i;r.— Vertto*!,  4ft.  'In.  high  by  3ft.  9in.  di%., 
thell  B.  boiler  plate,  7-16  thick ;  crown  of  B.B. 
boilerplate,  7-16  thick;  firebox  and  up-take  tube 
best  mild  steel  §  thick,  and  across  the  firebox  three 
(Ulloway  tubes  to  be  fitted  of  approved  dia.,  ki.^ 
ic,  &(u  Edinburgh. 

KBDIOAI<  BBPJLIES. 

pOlie.J— DirnrnEiuA  (46028).— I  nevw  before 
beard  of ''the  celebrated  Vir.  Field,**  and  know 
nothing  of  any  CMses  treated  by  him  by  means  of 
snlphur.  The  queries  as  to  the  fungoid  character 
of  diphtheria,  and  its  possible  cure  by  sulphur,  would 
lead  me  Into  a  long,  and,  at  present,  unpractical 
dlKuision,  for  which  reither  lime  nor  space  can  be 
(pared.  Anyone  sufl«'nng  from  diphtheria  should 
eouolt  a  medioftl  roan  instantly— anyone  who 
baa  (mly  a  tbiiaretic  interest  in  the  subject,  must 
eoasulfe  tlie  as^diosl  t««tbonki.  This  only  ptmctlcal 
point  is,  at  present,  that  ^pblheria  is  a  highly  in- 
feotioos  and  contaKion«  difteise.  and  that  wherever 
bid  drainage  and  fllth  accumulate,  there  diph- 
Aeria  and  its  allies  appA'ir.  Whether  the  systemic 
diiease  is  the  reAUit  of  blood- polHOuiug  from  local 
fnsffoid  gn»wt.h.  or  tb«  fungoid  (frowth  is  a  mere 
lendt  of  the  diseased  processes,  is  not  easy  to  say 
in  any  of  these  allied  (Ittteaat^H :  but  where  the  car- 
rion is,  there  will  the  vultures  be.  Whenever 
diphtheria  breaks  out.  the  saf'ity  of  other  members 
of  ihs  family  requires  the  most  profuse  ventilation 
of  the  lick -room,  so  as  to  carry  off  morbid  exhala- 
tiODa before  they  are  breathed  by  others. 

Cnra  AXD  BExnaBs  (46951).  -I  will  write  a  paper 
on  this  practical  and  important  subject;  but  at 
this  moment  am  ov**rworked  and  have  not  time. 
SpKiJN  (46913).— This  p*-culiar  feeling  in  athletes, 
viien  straining  their  mu-tcles  to  the  utmost,  is 
bardly  a  "  sprain,**  but  rather  a  too  great  teubion 
of  themusdf^.  prodoeing  a  strain  for  the  moment. 
Here  careful  action  and  purhiog  it  rather  less,  are 
aQI  can  suggest.  It  is  probab'y  a  paiu  similar  to 
that  enerienoed  in  **  rickiui;  the  neck.*'  It  is  very 
fM^ilhto  risk  the  integrity  of  one's  bodily  struc 
tare  merely  for  the  siike  of  performing  useless 
feats.  tTp  to  a  certain  point  athletic  ez^rcisRs  are 
baalthfnl  and  invigorating — beyond  that  point  they 
at*  dan^^erons  and  exhausting,  and  produce  pre- 
iMfcore  dec^y. 

1.  Dexvebs  (46968).  —  Query  not  answerable. 
CSi^nsolt  soou)  g<K)d  medical  man,  or  take  patient 
to  a  hospital  physician,  who  can  net  her  and  cx- 
JUBiaeher. 

OftivzL  (4«976).— Continue  to  abstain  from  all 
*mAoL  Bat  more  spiM-inicly,  and  starve  down  to 
Qon&al  weight,  at  the  rate  of  a  pound  or  pound 
2«4a  half  per  week.  Eat  no  su«ar,  not  much 
i^tMy  ioct  piukfty  of  vegetablea.    "When  the  gravel 


loads  the  urine,  take— directlv  on  waking  in  the 
morning— half  a  pint  of  hot  water,  a  pinch  of 
ginger,  and  a  seidhtz -powder. 

DiSDnrsOfKHf.'-'Tha  problena  of  dealiiig  salaly 
with  **  large  quaatities  of  olotbing,  bedding,  fnc" 
niture,  rooma,"  fto.,  after  they  have  beoone  in- 
fected by  small- pQK  and  other  disaaeea,  say,  in  an 
hotel,  it  one  that  has  often  poaaled  ma  greatly, 
and  is  ono  that  mnst  be  adjudicated  upon  at  the 
tiaie  by  the  responsible  oiedusal  offiner  of  health. 
The  pniotioai  peiat  is  thal^  eo  soon  as  sueh  aiok- 
nessoonurs,  the  patient  should  be  removed  into  a 
clean,  airy,  but  bare  room,  oontainleg  only  the 
simplest  nod  mostwashabtothlnga.  Theoretically, 
all  sunh  materials  as  cannot  be  eiftciently  exposed 
to  Btoam-hoat  at  a  tempenatore  of  230^  to  tddO^ 
Pahr.,  should  bo  destroyed.  Praotioally,  I  rar^y 
ordecr  aseh  destrootioa  unlesa  in  vetfy  speeial  cases. 
A  few  months  since,  ta  oonseqneaooof  neglect  in 
arraogiDg  for  the  eemoval  o£  a  easo  of  smatt«poat 
in  a  lady^s  maid  at  a  wost-end  hotel,  I  had  to  ad- 
jodicata  upon  what  was  required  for  wealthy 
people  eemmg  to  the  hotel  afterwards.  The  hotel 
was  shot  up,  and  praotisally  cleared  out  and  re- 
decorated, and  the  cost  waa  sooio  £d,OdO.  Alt 
this  miglit  have  been  prevented  had  the  import- 
aftee  of  the  oaao  been  foreseen  by  the  medfoal  man 
wfaowaacaBed  to  see  the  case,  and  who  *Mettt 
slide  "  until  the  patient  was  too  ill  to  be  removed 
without  jeopatrdismg  her  life.  It  may  be  laid  down 
that  all  suoh  materials,  if  put  into  a  steam-boiler- 
case  into  which  steam  is  tumod  from  a  high  pres^ 
sore  boiler  until  it  iasuei  at  a  iemp-vature  of  'iSO'* 
Fahr.  from  a  pipe  at  the  other  end  of  ths  steam- 
case  irill  ooraeoot  clear  of  infection  after  an  hour's 
digestion*  But  this  meaoa  destruction  to  mucii  of 
sneh  property  as  *  *  T.  A.  &"  ioquirea  about.  Gor- 
pelB  ahoold  be  sent  to  a  steam  laundry,  aod  other 
tkiugB  must  be  boiled.  Tne  uee  ol  chlorino,  or 
ohlonde  ol  lima^  for  sodi  proper^,  means  entire 
destrofltioa.  The  goods  come  out  disooiaurod  and 
rotten*  Small  quantities  of  hnen^  &a,  should  bo 
pot  direel  into  a  1  per  cent,  solution  of  carbolie 
acid,  aadB<t«rwarda  boilod.  I  tiunk  i  have  already 
gone  through  this  subject  ia  tho  **  £.  M." 

SiLi-siCEi^ESS  (47023).— An  Abstainer  is  less 
likely  to  suffer  from  sea- sickness  than  a  user  of 
alcohol.  Take  no  phytic  in  sea-sickness.  It  is  the 
result  of  a  mechanical  disturbance,  which  continues 
until  the  muscles  can  co-ordinate  with  the  unstable 
platform  on  whtoh  the^  are  suddenly  called  upon 
to  act,  and  digt^stion  is  therefore  arrested.  My 
own  practice  is  to  avoid  the  cabins  where  people 
are  oriukiug  spirits  aud  defiling  the  atmospht;re 
with  vomit.  Keep  on  deck  if  possible,  well  wrapped 
up,  as  much  amidships  as  possible,  v^here  the 
motion  is  least  aud  the  air  is  clear  aud  fresh.  Take 
no  food  but  draughts  of  thia  well- boiled  oatmeal 
gruel  until  the  digestive  power  returns.  All  remedies 
are  useless  until  the  body  has  le&roed  to  adapt 
itself  to  the  motions  of  its  novel  location. 

Jamea  Bdmxinda,  J)£  D.,  dbo. 

Grafton- street,  Bond-street. 


OAIA}in.ATINa  BtZB   AKD  FOWBB  OF 
BOILB&S. 

[20117.]— I  DO  not  reooUeet  to  have  seen  the 
quea  ion  about  calculating  the  power  and  aise  of 
boilera  answered.  The  ejcauples  given  in  Moles- 
worth  of  the  dimensions  of  boilers  are  ia  terms  of  ( 
nominal  H.P  ,  now  out  of  date.  Boilers  are  now 
calculated  as  autual  H.F.,  which  may  be  done  ia 
the  following  way : — 

Example^Boder- power  is  required  for  a  singls- 
cylinder  conden-^ing-engiaOb  20in.  in  dia.,  pressure 
of  steam  in  tx>der»  401h^ ;  speed  of  piston,  250ft. 
pernnn. ;  steam  to  he  cot  off  at  half-stroko  Tho 
actual  H.P.  of  engine  is  therefore  40  -i-  l^  x  '093 
=x  aS'l  -  3*1  imperfect  vacuum  «=»  35lb.  average 
pressure;  then  314  x  35  x  260/33  000  «  83*2 
H.P.,  9aij  33  H.P.  To  And  the  evapjration  of 
wafer  for  83  H.P.,  stroke  4ft. :  314  x  24  x  2  » 
15,078  cub,  in.  of  stoam  used  per  revolution; 
15  078  X  311  =  471.187-6  k  00  =  2.827,125  cub.  in. 
p«r  hour  C9  16,300  C  cub.  ft.  of  steam  per  hour; 
vol.  of  steam  to  1  of  water  at  651b.  pressure  «»  474. 
16,360  6  /  474  e=  84  6  cub.  ft.  of  water  evaporated 
per  hour.!  \  cub.  ft.  requires  |  sq.  ft.  of  grate-* 
surface,  which  gives  34*5  /  '75  e  25*875,  say 
26  sq.  ft.  of  grate-surface;  26  x  16  ^s  416  tq.  ft. 
of  heatingrsisface,  allowing  1611.  to  1ft.  of  grato- 
BUifaoe^  requiting  two  boilera  theretore,  each 
having  208fe.  of  heatiog-sniface  and  ISffe.  of 
grate-surf aoe.  A  boUer  6lt  dia.,  with  a  3ft  tuboi 
would  give  the  f  olbwiag  sectional  area  of  healing- 
suxiaee,  via.  :-^ 

Healhig*  surface  in  tube 3  Tflft. 

Surface  under  boiler   3  00ft. 

Yertibal  sides  at  3ft.  each,  esti- 
mated  as  1  effective 8  OOfi. 

9'75  sq.  ft. 

of  heatings  surface.  208  /  9  75  3=  20ft.  nearly  s 
length  of  each  boiler.  Orate- surface,  13/3  = 
4|f  (.  ;=  length  of  firegrate  fox  each  boiler. 


OONUKOBUK  BBIiI«OWS  P&ONX 
OA2EB&A.  FOB  19  DAT  aTJABTBB- 
PLA.TE8. 

[201 18  ]— ForxowiNO  the  advice  of  a  correspon- 
dent of  the  British  Journal  of  Photography^  repro- 
duced in  '*  ours  *'  Aag.  19th.  1881,  I  have  made  a 
camera  of  fin.  mahogai^  like  his,  but  having  only 
one  box  with  bellows -front  and  having  a  sliding 
door  at  the  back:  I  have  put  racks  aud  pinion  to 
the  front  for  focussing,  as  also  two  narrow  brass 
plates  in  front  for  raising  the  lens.  Ttie  blocks  for 
tripod  I  have  screwed  to  the  bottom  of  camera. 
Hie  tuby  glasses  at  the  sides,  I  am  sorry  to  say,  aro 
of  not  much  use;  weight  o^lb.  with  lens;  sUe, 
10}  by  7|  by  5} ;  the  bellows  are  made  of  leather. 

Cost :  brass,  &c.,  Is. ;  mahogany  2s,,  rack  and 
pinion  39. 6d.,  lens 25s.  (Liuca«ter*s,  Birmingham). 

There  is  nothing  loose  except  the  lens  of  focus- 
sing-glass.   Farther  particulars  if  needfaL 
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Rsfersnces  to  sketches :  Fig.  1,  open  :  Fig.  2, 
ihut;  Fig. 3,  section;  (k,  leather  handle  ;  6,  brass; 
c  <\  bellows ;  d  <f,  ruby  glass  (on  each  side)  ;  ^,  brasa 
for  sUdioc  front ;  //,  rack  ;  </,  slot  for  front ;  A, 
for  tripod ;  i,  slide  for  fixing  tailboard  ;  >,  threo 
blocks  screwed  to  camera  for  tripod  ;  X-,  opening  ; 
7,  well.  J.  B.  Brown. 

Irthlingborongh,  Higham  Ferrers. 

GFBXNBSTONB  TBTTINC*  BEVXOB. 

[20119.1->Thib  tooLwhiohis  tobeseeDiUAstaraUd 
in  aeveraf  of  the  lists  of  American  tootaf  aeeat  a 
simpls  and  effective  acrangem*^at  for  tho  pntpoae^ 
but  the  price  is  very  aiLQtbitant,  so  alao  is  Bnia# 
tQn*a  pAtiint  grindsfton*  dnsterv    Thn  prioet  ol 
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«ta«  v«i.  JOM^ -^^  «»:&>«%•  Bio  a  Tery 

^A£i»  :Ujw  t*.  .^tss^  :»  ^mC.  it  ^mis*  jr  tvieein  the 
•^  .-^  -u    ^u.^1*   v«  to  ^  ft  dfftp  enongli  cat 

%^^c&  -ftu  imi  ^MB.  inac  tftriiftirj  aH  roond,  it  was 
-.  a  '-  «  n«.  Vx  iSiei  w^.t^  teimt  IkMfYftniigs 
^  ^hi^<M.  A  "^te  it«  «ai  sik2tt  nd-koCy  mod  kept 
«if   •  -   ^«c  ^«&w  t  W9B  tt<eTX  (&fow«  into  «  taiLk 

«  VA^  «^cer^  «a«I  w&riA  tU$A  oot  the  edge  was 
.1.  kw*^  *JteC  «»  :xj»  wvU  tt:QC&  it.  Ituiflwers 
?wr«%c<*^.  «ht  %  ^o?  Stw  Bmntei  raffioe  to  giro  a 

r>«  »aGBe^  sT^  of  v&idk  it  was  made,  except- 
b)t  *J>«  <:«rf^^  <*£  ittil*  taxhtf-^ead  and  its  mandrel, 
«x>  w^0(vv  AoU  ^  »>  ifttttasio  valna.  Bxolunve of 
•n%  ,H«a  likXN^c.  «hich  wa»  mj  recteatioii,  the  cost 
.>(f  >  «  :^  ^^  « Jlci«at  tad  waa  onder  tota  ^bilUn^s, 

«»  Ivlfcjw*    — 

La:6it-.^«tai  ca»ti»ip 1  0 

5i**l  Vr<*im  tit  m*todnsl I  2 

lj:;W>^ir*  aj«Ul  K>r  coltatv 0  6 

^!a.i5miA.   f.>»  4tlm«  old    file  to 

YU««t»  a»detttmbed 1  <» 

4    2 
Qef  eb  Adml. 

K*»arv^- W*aaujc  akd  Wjltsok's  Stakds  — 
l^  U »!•«  «*^>«i  ^  Attttikw  F.K.MUJ.'*  (paga  261),  the 
.4^5  1.  •  but  iv»ur  »hould  n»*d  **The  addition  in 
>U.  V^  aabkaM'i  ^*m  **  (not  atagt) 


RSPLI£S  TO  QUEBIfiS, 


I 


•  •  N  /W*V  4M*My>*«,  Corresnponi^iU^  are  re- 
%;K^\^\  '/  »v;H'rs«>'.^^t>  tHfntion^  vi  toch  imtancs,  the 
i«  „  4  *^  '<rt  *4.yr  t/^A#  n^ry  mhd. 

NW«  l-H»Wl«nUn  Tel^MOp©.— The  large 
NuVitir  *hi>\i«d  ba.  M  y«ii  iuppoae,  parabolic.  Grind 
»  la  a  •phMiOal  eurr*  H*8t,  ftud  fiatten  the  carve 
Ki  a  ptiraboU  afterward!  In  poMihiog.  Plenty  of 
tiiAtruoiHiiii  In  reoeni  Tolmnee*— PaWoul. 

m\\(\\  .W.8.L.B.  aBngloM  (xx.a.)-i  WW 
(hi  M  S  U  iiiigle-ttiiglod  a  few  dave  ago,  but  wm 
uumUU  to  )»viioure  duneutioue.  The  cylinderi  are 
hl^iH  a  ^iMt»Ule.  The  dfiTlag- wheels  aeemtd  to  be 
){\,  »iu.,  or  sUuhtly  over.  The  leading  and  traii- 
iiig  whioU  httve  ouWde  fmmmg.  and  thednvjng. 
wh»>tti«  liutde;  but  the  outside  framing  »  carried 
along  f mm  tbeleadlagto  th«)  tmflmg  wheels,  and 
Oius  It  aptieani  that  the  drtfing-wheels  have  ont- 
•tile  frames ;  but,  m  far  as  I  could  see,  the  framiog 
wae  ill  MO  way  oodueotod  with  the  dririog-wWIs. 
The  fntflne  ts  mimbersd  399»  and  dated  M.S.L. 
Wrttli«,  JMHi,  aud  was  running  express  trams 
liMtweuu  Manchester  and  Liverpool  on  the  Cheshire 
Uii»N,     Mktrob. 

\imn  1  Baval  Whaal.— As  my  opinion  is 
(ihiM>s»il  lu  that  of  *•  Ulatton"  (see  reply  to  query 
ihm  111  No.  HP4,  p.  2i3),  I  should  esteem  it  a 
favour  If  he  would  give  bis  retsons  why  he  prefers 
a  Uri4«r  pair  of  wheels.— B.  Kanthack. 

I4fl;mi.l-  TlmlDff  French  or  Other  Pendn- 
luiA  I  am  not  a  watchmaker,  but  the  ezpreosion 
yuu  uuote  seems  to  me  plain  enough.  If  you  ex- 
amlUM  any  clock  by  taking  the  pendulum  in  your 
iiusura  and  moving  it  slowly  from  aide  to  yide, 
waiihlng  the  •scape* wheel  mea^whila,  you  wdl  see 
lU4ivauh  time  the  pendulum  moves  to  one  side 
h.4i(ati>otb  pMS««  tlie  pallets,  so  th^ttw-obefU 
ai  0  mtoi^ast^ry  In  or4er  that  a  tooth  should  ^ass . 
•rtms,  for  fV«»ry  tooth  in  the  wheel  t^-o  vibrations 
ii\H\  Hon.  ■•Aiy  lu  each  revolution  orscape- wheel, 
nuil,  if  Ihuioare  n  teeth,  there  wdl  be  2»  vibra- 
ilit  ts  o(  uniululum  pw  rev.  As  these  clocks  axe 
*4ul  by  Dilitou  to  make  two  revolutions-  of 
S.upo  wIm'uI  yor  minute^  we  have  twice  aa many 
h  a(s  imr  minute  a«i  ther^  are  per  revoluticm,  •,<?„ 
iH^  or  four  tlmos  the  nmaber  of  teeth  in  wheel — 

MihOlJ-Jammlnrof  Tapered  arotimale  — 
liiiailae  iha  t  ArB  O  B  0  not  to  exist,  then  if  A  B  C 
Is aaual  tu  the  angle  of  repose,  the  wedge  ABC 
w>«3ld  Ha  Juet  on  the  poibt  of  jammteg.  After 
giiliig  through  e  similar  course  of  reaeoBing  wrai 


r=r-krito  the  lower  half,  BCD,  we  mayimagJne 
s^  zirt  portions  working  together.  This  inaWes  it 
-  '-%r  that  a  wedge  Blanttfd  ou  one  side  only  may 
^  aatf  as  thiek  at  the  bsck  <ta  prtvpnrtimi  to  its 
Voe'i:,  as  a  wedge  slanted  on  both  feides.  A  man* 
ir^  may,  of  course,  he  considered  as  a  eiroolar 
«e<Jge.  I  don't  know  that  the  jamming  angle 
^yrtsBM — I  swi  not  very  sure  iha';  »t  should  govern 
— the  oone  of  a  lather  mandrel.  ^PAUai7i«. 

[4^503  T— Jftmmlng  of  Tapered  Journals.— 
I  am  really  muck  obliged  to  **  J.  J.  A.,"  Liverpool, 
for  bis  endeavours  to  hflp  me;  but  though  he 
thinks  *'  such  a  rule  as  I  require  will  not  be  readily 
obtainable,"  I  feel  convinced  that  there  is  such  a 
limit  as  I  have  mentioned,  aud  that  the  only  queB> 
tion  is,  which  of  the  imq  augles  shown  in  my 
original  query  is  correct  V  Leo  me  defiue  what  I 
mean  by  *' jamming.**  Snppose  journal  to  he 
pressed  with  any  force  into  bearing,  and  revolved 
slowly;  the  motion  lo  be  stopped  and  pressure 
remoTed  (not  reverfed).  If  jammiog  has  taken 
place,  the  j  mmal  will  be  found  to  be  stuck  (more 
or  less  tightly,  according  to  end.pressure  at  first 
applied  ;  but  still,  '*  J.  J.  A.,^  *'  if  it  means  to  j«m  it 
will  be  '*  stuck),  and  on  applying  force  to  move  it,  it 
gets  loose  with  a  jerk.  If  *'-lhe  '*  angle  is  greater 
than  the  angle  of  repose,  on  relleyiug  journal  from 
end^presfeure  it  will  be  fbund  to  bd  as  free  as  ever. 
In  the  case  of  your  water-cook,  the  pressure  of 
water  against  one  side  of  plug  keeps  the  plug 
pressed  against  the  oppQsite  side  of  eoc^  and  the 
frii*tt<>n  prevents  the  weight  of  plug  ta|ung  effect. 

[46698.]-^Half*ChronoHieteTSk^YoiMr  Sfcoofc- 
ton  carrespoode^t  has  not  |{iven  a  uorrect  deflvition 
of  the  ooonnon  tiae  of  the  term.  HortonU  patent 
is  an  escapt-meut  sever*  used,  drawings  of  which 
are  in  Saunter,  plate  10,  Fig.  11}  but  half- chro^ 
uometers,  as  they  are  called^  are  soM  evaiT  day, 
aud  are  lever  watchea  with  compensatipn  balances ; 
the  teim  is  shopkeepers*  cliip-trap  to  hoodwink 
customers,  and  nothing  more.  ^'Chrouo meter  ^'  isa 
word  that  can  be  applitfd  to  any  timekeeper ;  it 
simply  means  a  time-meter,  and  a  verge  watch  or 
a  Yankee  dock  is  as  much  a  chronometer  as  any 
kind  of  timekeeper,  but  as  a  tr^de  term  it  is  only 
applied  to  a  watch  with  a  detent  escapement  aud 
aoompensation  balance.  This  was  not  always  so ; 
the  word  seems  to  have  been  first  nped  by  Harrison : 
he  applied  it  to  the  timekeeper  that  got  him  the 
Government  reward  of  £20,000  but  his  watch  wah 
not  a  ehroQometer  as  we  nuderstsnd  the  trade 
definition  i  it  had  a  kind  of  verge  escspement,  a 
train  remoutoiire,  and  a  compensation  curb,  there- 
montoire  to  t'orrect  the  variatiaoB  of  power  in  the 
escapement,  and  the  curb  to  compensate  the  oon*' 
traction  of  metals.  This  was,  I  believe,  lAie  firat 
(^irodometer  fbr  which  Harrison  got  his  money, 
but  the  Ctovemment  got  a  thing  that  Wiis  never 
used ;  a  dozen  of  Hiem  never  were  made.  The 
only  thiog  used  jfi  a  modem  wateh  used  by 
Harrison  is  the  maintaining  pow^r,  and  that  Beid 
saja  he  fiot  from  a  "  rOaeting-j*ck,'*  Chrono- 
meters are  rated  to  the  tenth  of  a  second  by  the 
eye  aud  esr  only,  and  by  practice,  and  is  a  very 
simple  matter.  A  standaKl  dock  beating  seconds 
is  uped-  H  you  are  t^  sting,  say,  a  marine  chreno- 
meter  that  beats  half-seconds,  listen  to  the  clock, 
and  if  you  see  the  chsenometer-hand  falls  as  you 
hear  the  dock,  it  is  on  the  6eoond :  if  before,  it 
•will  be  one,  two,  three,  or  four- tenths  fast.  This 
you  will  determine  by  the  tiiae  the  band^  i«  at  rest 
on  stroke  before  you  hear  the  dook  ;  if  it  beats 
with  the  clock  in  middle  stroke,  it  is  5^lOths  fast, 
and  if  it  gets  there  before  the  clock  it  isf,  B,  or 
O^l^thsas  the  ease  maybe;  or  If  ft  Ik  taken  slow 
in  the  same  manner,  a  little  practice,  atid  it  is* 
easy  to  tell  to  a  tenth  of  a  second  with  certainty. 
— T.  M. 

[i6603.]— Induction-coil  yailnre.—T  scarcely 
know  what  to  recommend,  but  should  think  the 
fault  is  In  iupulatlon  of  secondary,  which  should 
be  two  or  three  Uyers  of  pamffined  tissue- paper. 
Glad  you  have  altered  the  piimary.  Two  Uyera 
of  16  only  short- dronits  the  cell;  If  - 1  were  going 
to  make  a  eoil  of  your  dimeuHons,  I  should  have 
wound  primary  of  tWo  layers  of  twenty,  or  thte^ 
layers  of  eighteen^  If  you  do  not  succeed  you 
may  send  it  to  me,  atnd  I  will  examine  it.— Gro^ob 
TiixJCAir. 

[46625.]— Woe.  of  Midland  Coacliee  (V.^)- 
Oa  nodcing  the  carriages  lately,  i  find  that  the 
vans  are  numbered  separately  from  the  carriages, 
and  also  that  there  is  an  innumerable  amount  of 
dupliefttes*  Most  of  the  email  4^ivheeled  coaches 
are  duplicates,  as  they  ere  now  replaced  by  Urge 
bogie  eani^gesi  I  notice  also  that  most  of  the 
oaeziages  in  the  ooutiaunns  local  trains  iu  the 
Lmdon  and  BradfoDd  districts  are  duplicates. 
Two  daplioatea  and  a  ^an  msy  aooount  for  the 
8  cai^iages  bearing  the  some  number  which 
*'Dttnbritton*'  eaw.-^MEraoE. 

[46660.3 -Blectrlcal.—(l}  '^^^  ciUrrent  of  a 
b»tt«ry  in  absolute  electro- magnetic  units  may  be 
measured  by  means  of  a  tangent  galvtioometer. 
Let  r  represeilt  the  radius  of  the  galvauometer 
coil  (in  centimetres),  and  let  there  be  otily  one 


turn ;  then  the  total  length  of  the  coil  =  2  rr. 
Then,  if  t  =5  strength  of  current,  t  x  'Ixr  i  **  ^s. 
force  (in  dy ne»)  at  ceutre ;  or  »  x  2  t  /  r  =  H . 
tan  Z,  where  H  =  horizontal  ms BUf tic  faxes  stths 
place,  and  5  =  the  angle  of  d^  flection.  Hencs, 
%  =  r  I  'Is  .'H.  ^  tan  3.  H  and  tan  o  caa^taciny 
be  foutid  from  the  tables.  If  the  KaJvaaom«ter 
has  more  than  oi^e  .turn  of  wire,  we  ahaU  put 
r  ;  2  T  «  instead  of  r  /  2  r  .  -<■>  Another  (relalive) 
mode  of  measuring  current  strength  is  bv  obseiTiD^ 
how  many  cubic  centimetres  of  hydrogea  sis 
0iven  off  per  mimite  iu  thaielieDlrQly>iisi>f  wstar. 
C2)  Besides  the  •defleotibnB,^u  shoaM  know  Iks 
horiaontalttagnetie  foroee  at  tbepiaoes.— A  Msdi^ 

[4606$.]— PyelBlr  FaWiaColotur.— lliefollow^ 
in«  i<i'a  method  of  dyefwg  fe^sm  «n  eotlon  goods?-- 
Fit«t>oU  eateetra  in'  ttie  pfoportlon  of  lib.  toTct 
8  gbUeas  of  wat^^'aMrwhen  dissolved,  2ot:  of 
nitrate  or  sulphate  of  ooppeP,  and  the  sdatind, 
weH  stirred,  is  rf«dy  ibt«  use:  Work  ifae  ^oods  in 
thissolntienv  'Have  itoady  sdme  warm  wster,  ia 
whish  202.  aoetatD  - ^  lead  hse'  been  dissolved. 
Wring  out  of  Catechu,  sttd  work  in  the  Issd 
solution  for  fiftem  ^imitea;  \^Bhin  eold  water, 
and  dry.  The  qeetisli  cab' vary  the  propoiHons 
altnost  at  pleatuKei  If  he^  'wafAs  household  dyet 
he  shoatd  Ity  what  ^  he  cab  do  with  Bismsrrk 
bveem.  There  Se  also ain  lytotv-heff-^ellowsr  tksa 
the  oateohu<^faWn->-Aad»i  by '  d<BSo1vieg  41b.  B«f^ 
phate  of  iron  a»d  21b;  acetate  of  lead  in  a  gallOQef 
water.  The  dear  liquor  dan  be  diluted  at  pleaiofs: 
but  the  colotrresast  btf  br«Night  up  by  puiio* 
through  eold  sntutioa  of  eeds^ash.  Il  is  i«s% 
a  tust  colour. -^N.  C. 

146681.] -WlndmUl  ^l?utop.-'*0."  wM  find 
what  he  requires  on  p.  3i2,  Kb.  325 ;  in  several  o( 
the  back  volumes  tbece  are  devices  fur  pumping 
water  by  means  of  wii^d mills. — T.  P- 

[467130-^Ble«ehlto«  Ootton,  dbo.— First,  fv 
dothes  or  cotton  gooda  that  hove  not  tnen  bteacbcd : 
boil  the  clothes  in  a  soap  ley  fdr  half  en  boor 
(yellow  soap  will  do),  rinse  well  in  cold  water, 
and  put  them  into, the  s<ura  for  half  an  hoar. 
Sours  is  a  mixture  of  vitriol  and  water ;  no  psr- 
ticular  quantity  is  used,  but  the  oil  of  vlUiol  ii 
added  to  the  water  until  it  tastes  as  sour  as  s 
lemon.  Now  mix  chloride  of  lime,  one  penny- 
worth to  two  galloos  of  water ;  rinse  out  of  sour*, 
aud  immerse  the  goods  in  the  liquor  (as  the  liaie 
mixture  is  called),  stir  them  about  to  let  the  liquor 
act  on  every  part,  lift  them  out  occasionally  wilh 
a  sticky  and  the  air  will  turn  them  auite  wlnte. 
When  the  prooee%  has  been  carried  zar  enough, 
rinse  well  after  the  liquor,  aud  hang  out  ia  the 
fresh  air  to  dry.  This  process  will  not  rot  them, 
and  will  give  ^^&xf^  satisroctSbn.  ^  Caution  — Nev*r 
allow  these  chemicals  to  remain  in  the  reach  o( 
children,  as  they  are  poisonous ;  never  xa^  the 
liquor  hot,  or  it  will  rot  the  dothes ;  and,  remeni- 
her,  a  thorough  rinsing  is  necessary  between  each 

f)roce8S.  For  ordinary  linen,  immerse  in  sours  aud 
iquor  as  above ;  of*  tp  remove  stains,  iroomoulfl, 
&o.,  put  one  pennyworth  of  oxalic  ad  J  (poison)  in 
two  gallons  o^  hot  water,  immerse  clothea  for  hiJf 
an  hour,  wring  out  and  rinse  iu  hot,  then  in  cold, 
water,  when  the  sta("a  will  have  disappeared, 
leaving  tbem  white.  ,  I  think  this  fully  answers 
both  queric'S  on  bleadbiag:  bat  any  fortber 
informal  ion  with  pleasure— LooKSTtycH. 

[4676L]— OompeBsated  WaJtoli.-^I  havehHa 
waiting  to  see  il  anj  one  ia  the  trade  wooM 
anawer  this  query.    1  also  haive  height  a  €ob- 
pensation  bal«sce  watchv  and  the  eame  kind  ef  «x* 
peiieitoe  has  led  me  to  miko  inquiry.    ThsMSilt 
la  that  i  learn  that  the  *«oompenaataOB  baliDce**it 
simikly  a  trade  deceits  .  The  title  leads  igaanat 
eutsidevB  to  imsgine  that  a  watch  with  a  eottp^i* 
sation  balanoe  ie  C3mpensated  assd  adjuated.  the 
trade  say,  **  Hoar  can  yon  expect  thia  t"  Look  at  the 
expense!"     But  out^deis  ceuDot  beexpeoteAlo 
understand  all  this  until  it  is  extdaioed.    A  #siily « 
made  lever  watch  will  keep  a  fairly  regular  rat^t 
either  losing  or  gatnii&g  with  sudi  regularity  th%t 
the  owner  koows  what  he  Is'  about ;  but  when  the 
watch  has  a  compensation  balance  stuck  fn,  with- 
out being  compensated,  it  being  a  delicite  and 
sensitive  piece  of  mechanism,  the  Watch  is  seldom 
alike  two  days   together.     Semelimes  its  tims- 
keepbg  is  marvelions  .for  a  day  or  two;  then, 
without   warning,   it   ho*  .some  ecoentrio  vads* 
tion     and     lets    ,\n     \\^     owner     for     less    of 
train'    or    sotno    other    anU'^ytffic^.     If    I    had 
been  Scquftinted  with  fhe  diff  rence  beforetunil, 
I  should   have  prefentd   stretching   a  pouit  to 
have  a  watch  properly,  a!d justed;  as  It  i^  I  aca 
saddled  with  an  artide  which  is  a  nuisance,  aiid 
sv^ich  yet  I  cannot  afford  to  throw  a'vav.    VTill 
BOtn«onein  thet^'ide  tell  us  if  su^h  a  Watch  eau  !« 
properly  adiusted>pa'oo|aa6^kated  at  any  tessco^ 
nan  buying  ^  new  tJtie  P^Bi.  T, 

[467811  ^Eatploaiop  iua  :Iioao^  F4r#-Bo«^ 
The  case  mei^tiQued  ^  ,thiS.q«'eist  jp  t»jF  *o  saaaot 
the  drat  of  its  kiadi.thoo^(hap|i4r«i^ie  ootelAe* 
qusnt  oceurxencor;  .  Kd.  .Qt^^ri,  leeM  tiMSge  ^^ 
it  is  t^e  r^sh  of  $,\t  to  ^U  a  f:aoau«n  t«at  eaivestaia 
I  accident  to  happen ;  but  he  evtdtntlj  has  not  had 
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rxperiencQ  in  tbis  matter,  or  be  would  know  better 
than  to  make  Bach  a  statf-ment ;  my  own  opinion  is 
that  a  sas  of  some  kit d  is  gHuerated  by  the  con- 
trots  of  the  tu he,  which^  not  being  condfnsable, 
rstsins  it  prt  asnre  after  all  is  cold,  and  when  the 
phiga  fit  perfectly  »tHam-tiKht,  and  the  raptnre  in 
tube  covered  by  tbe  plugs,  thus  perfectly  iutprison- 
iogthe  contents  of  cube,  this  accident  may  be  re- 
prated  any  time  ;  bat,  luckily,  this  perfect 
imprisonment  seldom  occurs :  kence  the  rare 
ocCTirrence  of  these  accidents.— LocKSTrrcn, 

[46847.1 -B<iniitk>n.— I  do  not  see  that  '<  A 
Kidiaal  StudvuC**  has  ■dived  the  equation  as  » 
qoadzatie.  TowmriU  the  end  of  hia  oaioala4ions  we 
are  introduced  to  an  equation  containiarg  powers 
of  ^  pp  to  the  fontth)  MMi  m  th«  4u?st  line  this  is 
redoced  to^  a  oubio  H|uatioA  by  taking  out  the 
f««ter  (j3  -  S).  BiU  bow  aro  w#  to  know  th«t  ihiM 
iiafaotorof  theexpressipa  wiUiout  nwlfMig  (he 
sqoatuin?  Uuleis  we  knew  that  ^  sS  we  sbould 
have  to  make  a  good  mtmy  Wi4l«»  Mr.  J.  Lane 
Daviea's  lolutios,  althouMh  it  givt*  V4U,«ea  ot  jt,  j/» 
sad^  whkh  aatiafy  all  the  e^uatiooa,  yet  ooly  do«e 
10  by  a  coriouf  ooiueidi^nce,.  What  ho  docs,  ia 
fact)  M  pointed  out  by  '*  A  ICedicfd  Sttadent,"  is 
top9t  the  equation  £.into  the  form  <)?  jr  /  2  -  3  ^r 
>  (^  ^  /  3  •*>  0)*  He  stheq,  tn  a  jrouiMlabout  way^ 
r^muraa  hotli  aides,  by  which  he.  gets  rid  of  the 
negative  sign  of  tk#iightrhand.*ideo<  the  eq^ax 
tiflta.  Hie  then,  takes  the  square  root  of  both  auJet, 
bat  omita  %o  replace  the  urgMtiee  sign  ;  so  thai  he 
getsj  y/a-Gaa  -(sy/3-a),  ora  positive 
quantity  tqual  to  a  a^gatife  quautity.  Tkia  can 
oal^  be  the  case  when  these  qnantitieo  are  eaeh 
=  0 ;  and  by  a  curious  coin dd en ce  this  happens  to 
be  in  the  preaent  case,  and  z  y  /  3  '-  6  =  0,  from 
which  2  j/  =  18  - .  TtiBf  however,  gives  as  a  clue 
towards  the  discovery  of  tbe  solution,  as,  if  we 
coDld  prove  the  truth  of  ttiis  lafit  equation,  the 
diiEculty  would  disappear,  and  no  squaring  would 
be  reqnired.  But,  after  all,  why  shoold  we  eipeot 
to  be  able  to  solve  the  pqaalioa  m  the  form  of  a 
qosdratio  r—M.  1.  a  E. 

[4tW7]— Equation.— Tbe  Httle  real  criflciim 
vhichjour  tojiMipoudenl'a  letter  c^'Htaius  ib  fri- 
volons  though  umusing,  and  tbis  he  prefaces  with 
tbe  inforiuutifn  tbat  **  fatiaf)iug"  is  a  relative 
and  vague  txpiesaion— for  the  benefit,  I  presume, 
of  those  of  ^our  readers  who  msy  not  be  m  ^onses- 
sioa  of  a  dictionary.  The  way  he  states  his  fitst 
objection  is  curious.  He  docis  so  by  quotioj^  a^ 
truth  well  known  to  every  tyro  in  algebra,  viz.,^ 
"Every  qu  .dratic  must  have,  in  onoform  or  other, 
two  roots."  How  the  btatement  of  a  truth  like  this 
eanfOrm  an  objection  to  my  solutiou  hodoeanoteay. 
And  then  be  proceeds  to  give  a  series  of  obj tactions 
bated  upon  tDe  assumption  that  I  never  noticed 
what  appeared  to  bim  apparent^  forgetting  or 
ignoring  the  f  net  that  **  apparent  **  is  »lso  a  relative 
and  vague  expression;  and  he  further  objects  to 
Aj^^  solution  c<n  the  score  of  its  being  *'  a  Very  arti- 
acisl  one,"  and  askst  the  question,  "if  completiug 
the  square  en  both  bides  in  order  to  destroy  them 
in  the  riext  line  is  not  an  '  fmpoliteijesA '  to 
qQsdnitics  'r  *'  May  I  ask  him  if  he  can  give  any 
authority  besides  bis  own  condemning  the  use  of 
artifice  In  the  solution  of  equatiuutr,  aud  if  it  is 
not  the  usual  and  legitimate  process  to  extract  the 
eqnsre  rnot  aftur  completing  the  iquare  ?  So  much 
}or  *'  A  Medical  Student's  **  ci  iticibm.  I  will  only 
Biske  one  or  two  obaervatlons  on  the  solution  he 
hM  fannabed.  1.  It  doeanofesatssf y  th^  conditions 
of  an  adfectfid  quadratie  by  oompletisg  the  squaare. 
1  He  has  introdtioed^  nnneeessarity,  twoaddiiional 
uakaown  qoautifties  into  the  equation  (an  artifice, 
bf  Che  nAv,  whieh  he  thiLks  others  should  not 
sdopt),  and  whioh  only  succeeds  in  producing  a 
ctrntsoiu  biqoadratio  faepresaion,  whioh  is  fomad 
bj  trial  to  ootttain  the  factor  <^^3),  and,  moreover, 
bis  method  of  findiau  a  factor  is  the  most  circuitous 
sad  balky  tJbat  has  yet  appeared  in  this  journal, 
vhiek,'  URQD  bia  own  authority,  is  a  great  mistake 
in  the  science  of  mathematics.*- J.  LaiiB  Davxss. 

Ifia50-]-Blectro-Magnet.-If  •* Perplexed»» 
will  wind  on  each  cure  fivt*  Isyera  of  J^o.  2-0  cotton- 
covered  wire,  it  will  make  a  first-cla^  magnet. 
The  resistance  will  suit  a  bichromate  or  Bunsea 
edL— Qeobob  Toucan, 

[48662.]--Telegraph  — Wind  twice  (he  length 
<4  wife  on  the  coijs,  than  the  line,  if  of  the  same 
euiga.— Oa»0K  ToLicaii* 

[10866.]— Cod-Iiiver  OU,-^When  I  wss  in 
XewfotkndlaiMl  five-and-twenty  years  ago  I  had 
•pnptoms  of  lung-disease^  and  was  ordered  to  take 
1^-Uvex'  otl«  to  which  I  touk  a  great  di*gust.  1 
wis,  however,  determined  to  oveicome  my  reluct- 
aaos  to  it,  and  went  to  see  its  preparation,  J 
obietved  that  the  livess  were  allowed  to  giet  senu* 
ptttxid  before  tbe  oil  .was  extracted,  ao  I  procured 
loae  fresh  cod-Iivcrs.  »»nd  had  ;them  imO.  with 
Balked  potatoes.  I  found  them  delicious,  and 
wallyAjoytjd  my  p««ta«6-oaker  fned  in  cod-Kver 
olllakni  iram  Kven  the  day  the  fish  was  ckught. 
Mtka winter  I al«raya  bAd  myself  sponged  with 
•w^HvftoU  aH  over  after  having  my  bath.  As  the 
(vvttfrtili'aad'Mettted  with  essence  of  bergamot, 


it  proved  no  inconvenience,  and  I  found  it  was 
equally  useful  in  this  form  as  if  taken  internally. — 
Gbreb  Admi. 

[45854.]*- Xechanical  Aotteo.— I  am  aorry 
my  first  design  was  of  no  use.  Will  this  do  ?  Over 
eaeh  cell  is  a  sort  ^f  bolt  {k)  eliding  in  guides  (uot 
shown)  attached,  like  brackets,  to  sides '  of  chest. 
The  lower  end  is  tamed  to  a  smaller  diameter, 
and  bent  into  a  hook,  to  whioh  Ike  rod  from  zinc 
is  attached.  G  ia  a  rooking  shaft,  worked,  as  in 
former  sketch,  hy  means  of  a  lever  E|  and  wire 


W,  from  lid  of  chest.  The  lid,  therefore,  cannot 
move  without  rotating  C,  and  in  order  to  fix  the 
lid,  all  we  need  do  is  to  fix  C.  A  piece  of  brass,  X>, 
hai  a  hola  of  shape  shown-  oat  iait^  ^and  is  fixed, 
like  an  arm,  on  C.  The  rod  A  passes  freely 
through  this  hole,  but  the  rod  0  («B.d,  therefore,  the 
lid),  ia  looked*  ontofia  the  nanow  pArt  of  A  ia  in 
the  positioh  shown,  when  the  klot  ia  D  aitowe  of 
the  aotiflo  of  G--Gx.AiT0ir. 

[46867  ]—  Bichromate  Battery  and  Inten- 
sity Coll. — You  cau  have  a  coil  to  wurk  with  aoy 
number  of  cells.  I  cannot  euffgest  a  better  cell 
than  Bunsen*s  for  light mg.  —  GEOROE  Tol^an. 

[46S71.]— PlatialslnflT  Silver.— May  I  suggest 
to  the  querist  whom  **  Nun.  Dor.  *'  has  replied  to, 
another  mode  of  rtaderiog  Srnee*s  plates  available 
without  platinising,  whicti  X,  some  twenty  years 
ago,  ^'evulvtd  from  my  inner  coasoiousuees/*  on 
finding  that  my  plates  were  bare,  and  no  platinum 
was  to  be  got'r  Xt  simply  cousiited  in  thofoughly 
cleaning  the  silvers,  placing  them  on  a  surface  of 
soft  wood,  and  then  piercing*  them  well  with  boles 
with  a  fine  uetdle.  The  rou^h  barn  round  the 
holes  evolved  the  hydrogen  at  a  tremendous  ratp) 
and  the  plates  never  wanted  anything  more  doing 
to.  Mere  roagheaiog  is  not  of  u^unh  use.  I  saw 
some  pierced  plates  in  an  **air  battery"  at  the 
present  C.  P.  jfxbibitioa,  but  I  have  seauuoue any* 
where  ehie^  exoept  mine.— B.  H. 

[46879  ]— Telephone  Transmitter.— At  jour 
request  1  nend  you  description  of  transmitter.  It 
is  the  arrangement  of  one  of  my  assistants. 
Although  simple,  it  more  justly  deserves  beiug 
patented  than  any  other  I  have  ever  tried,  it 
consists  of  8  pencils  and  4  blocks.  1  have  arranged 
it  so  that  the  compositor  can  set  it  up  iu  hues  and 
dots,  thus— 

e— e    •' 
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The  two  free  blooks  are  for  connecting- wirea  The 
pencils  are  |in.  square  und  l|iu.  long,  cut  from 
coarse-graiiied  carbon,  not  lighting  peucJf,  and 
are  fixt:d  on  the  centre  9f  a  horiisontal  suund- 
board  of  pine  or  spruce,  ^in.  thirii:,  8in.  btj  6in.  It 
is  the  loudest  and  cleartBC  of  aoy,  and  never  fails. 
The  coil  should  b<»  l^^io.  bnt^veen  flaoges.  6- 16  core. 
For  primary  wiud  5  layers  silk-covered  wire,  Xo. 
21  gauge.  Secondary,  10  layers,  35.  Beirs  re- 
ceiver is  all  that  cau  be  desired.  About  20  miles. 
— Gkobqe  Tolman. 

[46892  ]— Japannln^.-^This  is  quite  unneces- 
sary on  copper  vessels.  Nothing  can  look  better 
than  the  polished  metal.  In  India  copper  TesaeKi 
are  often  tinned  lo  save  trouble  in  cleaning'.  Tou 
can  tin  them  yourself  if  you  first  cleaii  them 
thoroughly.  All  you  have  to  do  is  to  heat  them  t<> 
the  tempfirature  at  which  tin,  4nelts«  aud  rub  them 
with  poi^dered  sal  ammoniac,  rosin,  and  mf'Ued 
tin.  I  have  teen  this  done  frequently  by  the  Ktlai 
Walla  [tinman),  in  India.— Geheb  Adc^ei. 

[46899.]— Heatlnff  Boom  for  Torklah  Bath. 
— This  ran  be  done  most  economically  with  gas. 
Some  lixteeaor  eighteen  years  b^o  I  experimented 
a  good  deal  on  this  matter^  and  was*  t  think,  fairly 
suocessCul.  I  took  my  idea  of  a  hot*air  hath  from 
'' Griffia^a  Hot-air  fiath,"  No.  1281,  illnstimted  on 
page  131,  and  foond  it  «ffioient;  this  supplied  me 
with  hot  air,  but  I  had  to  device  another  arrsnge* 
ment  fov  ventilatittn^  and  for  gbtUng  rul  of  the  air 
charged  with  perspiration,,  and  t  made  the  whole 
app4tatti8  wys^f  out  of  the  cheapest  material,  I 
shall  be  happy  to  write  a  paper  on  the  suhject. — 
Gebeb  Admi. 


1.46912.]— Hedlcal  Coll.- Wind  on  four  layer 
No.  20  cotton- covered  wir*» ;  t-ix  or  eight  layers 
No.  28  fiilk-covered  for  secondary.  Fill  the  core 
with  iron  wires,  ai;d  woik  ihu  cnutd^t- breaker  from 
the  end.  A  brass  tube  placed  on  tbe  outride  of 
coil  will  regulate  it  to  any  uircLy.  It  you  cannot 
get  a  brdss  tube,  copper  wdl  do,  nr  (^et  tbe  tinman 
to  make  one  in  tiu  or  zinc.  A  bicbrrroato  cdl 
wou'd  work  it,  or  two  Leolanc>»e'»  would  work  it 
for  20  minutes  or  half  an  hour.— Geoeoe  Touxan. 

[46916  ]— 0arpant6r?8  JBanoh.— Tou  Will  find 
full  iostroctiona  ia  a  monthly  periodical  named 
Amaitur  Work,  and  if  you  have  access  to  tha 
back  vols.  lof  the  £27Qlibs  Mscbavzc  you  will,  no 
doubt,  after  some  seerchiofc.  find  what  you  want. 
At  p<  371  of'  The  For^e  and  Laihc  there  4re  full 
inatrootioas»  tliustraeed,  for  making  a  cabinet- 
iiiaker?8  bench.— Gbqeb  Aiolu 

[10925.  ]-Water  in  Oxavel-Plt.— I  am  truly 
oliiiged  to  * '  Glatton  *'  and  H.  Barnaby,  hut  1  fear  the 
difficulty  will  not  easily  be  got  rid  of.  No  doubt  I 
ought  to  have  given  more  detailed  information 
about  this  pirticnlar  gtavelpit,  i^hichlwill  now 
try  and  do.  At  Oft.  oeep  I  come  to  spring  water, 
but  on  account  of  the  »lope  of  land  and  the  use  ox 
a  6in  drain  I  can  go  12ft.  dtep,  and  if  I  oouM  only 
get  rid  of  the  water  at  a  lower  depth  I  could  go 
20ft.  or  30ft.  deep  ;  hence  my  diliculty.  1  dug  a 
well  some  two  years  since  18fr.  deep,  and  I  found 
the  soil  as  follows :— 2ft.  of  top  soil  inclined  to  be 
a  little  loamy  or  clayey;  next '4ft.  dirty  round 
gravel,  tbe  next  12ft.  a  mixture  of  clesn  fine  sand 
and  gravel ;  the  «ana  Juci  cased  towards  the  18ft., 
and  I  am  inclined  to  think  the  lower  I  could  go  the 
more  fine  white  sand  1  should  fiud,  as  within  half 
a  mile  of  this  Bpot  the  msiu  sewer  was  put  in  ahout 
lOOit.  deep,  and  it  was  all  white  fine  sand— some 
i*.all  it  silt,  or  running  sand.  X  do  xiot  think  there 
is  a  substratum  of  heavy  clay,  as  H.  Barnaby 
supposes,  but  am  inclined  to  think  the  »and  woula 
lie  so  close  that  water  cannot  pass  easily  through 
it.  I  fear  this  subject  will  not  be  very  interesting 
to  the  majority  ot  readers,  and  rosy  be  taking  up 
valuable  space.  If  **  Glatton.*'  H.  Barnaby,  or  anj 
oth«>r  kind  friend  would  write  to  me,  nball  esteem  it 
an  act  of  great  kindness.— H.  Booxeb,  Sidcup, 
£e&t. 

[49927.]— Oaa  Bath.— If  paraffin  would  dissolve 
the  lime  i  should  think.youc  plan  of  cleansing  it 
would  answer  ;  but  I  wuu!d  suggest  you  fill  it  from 
the  bottom  pine  the  Mjne  ss  it  wtw  fills  with  water, 
afterwards  I  should'  w^ll  swill  It  out  wiih  water 
from  the  top  pip*",  and  if  the  first  operation  doea 
good  service,  I  should  repeat  it  several  times.  It 
sis  the  only  thing  ycu  cau  do  to  it  besides  having  it 
taken  to  pieces  and  thoroughly  done,  \%bich  would 
be  more  t^xpense  and  trouble  tbau  making  a  new 
boiler.  These  boilers  are  not  a  coil,  but  msde  up 
of  sheet  water-spaoe  layers  so  oonatra^ted  that  the 
heat  from  tbe  bursar  a<^t8  on  every  inch  of  boiler 
surface.  Geyser's  in&tantaneous  water-heaten 
would  not  hHLt  the  thirty  gallons  of  water  in  tha 
half-hour  for  the  same  consumption  cf  gM*  The 
establishment  in  question  (which  has  died  out) 
used  to  nrske  some  good  and  use fnl  articles  on 
principles  which  modern  makers,  though  different 
in  shape  and  design,  strictly  adhere  to.  Their 
forges  were  lit  ond  worked  by  gas  twenty  years 
ago.  People  reinvent  things  i*nd  make  them  the 
subject  of  **  pateuts."— Jacob  Magloskie. 

[4G930.1-Hyclr%oUoa  — In  practice  I  think  tho 
pipe  would  be  quite  luU,  cu<less  tbe  dian^ster  of 
tha  pipo'  IS  altogether  out  of  .proportion  compared 
with  the  tank.  But  theoretically  there  would  ha 
an  air»^paoe  or  t  partial  vtouam  JMar  B,  aa  ahoim 


in  the  figure,  the  water  **  thinning  down  *'  at  f  rst, 
but  snon  filling  tha  whole  pipe.— A  Mbdioaxi 
Stvdeht. 


3— IBTydtanlics.  »-The  friction  of  the 
water  on  the  ptpe  would  retard  its  downward  pro- 
gress, keeping  its  velocity  considerably  below  what 
8ie  fhclinatio^  of  the  pipe  would  tend  to  make  it, 
and  tending*,  therefore,  to  kfpp  it  full.  And  If  the 
heftd  of  water  were  large,  the  preoBure  at  B  being 
great  the  frictibn  Woula  bn  much  increased,  tend- 
ing stfll  more  to  keep  the  pipe  full.  But  e?ery  In- 
crease in  the  size  of  the  pipe  iucreasett  The  volume 
of  the  t^ater  mtioh  mote  than  the  friction,  and 
tends  to  keep  the  pipe  less  than  full.  So  that  the 
question  et  wh«th«s  -th«  pipe . wonld  be  full  at  the 
moath  depende  ,on  the  poee«ure  atB^  theioelination' 
aiid  lePKt*k  and  diameter  of  the  pipe,  and  the  vaJoe 
of  the  friction,  and  nob  onlytipoB  tralative,  hut 
actual,  «E»M.--PAUoujb« 
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[46931.1— Outs  and  Bruises.  —Why  do  not 
some  of  the  werkmen  Jo(u  a  centre  of  St.  Jolm*8 
Ambnlsnos?  TheT  would  then  lesrn  the  beet 
methods,  and  be  able,  in  case  of  need,  to  stop 
attsdal  an  well  as  tssmoos  bleediog*  ^  Ambulance 
I^eotures^'*  bj  Dr.  Weatherly,  price  Is.,  is  a  oapitsl 
book,  as  is  also  one  by  the  late  Suigeoa-Hajor 
Shepherd.— M,  W.  G. 

[46931.1— Outs  and  Brttises.— I  have  no  ex* 
perienoe  in  the  treatment  of  these  with  the  glue, 
Fiench  polish,  or  black  ink  reeommended  by  your 
correspondents;  but  I  can  Bpe«k  rerytttghly  of 
tincture  of  arnica  for  bruisrs.  and  oi  calendula 
officinalis  in  cates  where  the  skin  i»  abraded  or 
cut.  They  not  only  heal  q^uickly,  but  take  the 
** sting"  out  of  the  wound  di«ectly  they  we 
applied.  A  lotion  is  made  of  either  of  these  by 
putting  30  drops  of  the  tiaotnre  in  a  teacupf  al  of 
cold  water.  A  rag  wetted  wit^  the  lotion  should 
be  kept  eoutinuously  applied  te  the  part.  These 
tinctures,  with  a  Uttle  oourl>plaster,  ^oidd  be 
ki^  in  every  workshop.  -^Dooron. 

[46931."]— Oats  and  Bruises. —Some  of  your 
oorrespoudents  recommend  ^iue  aad  Frior^s 
bftlsam;  and  so  do  X.  Ulue  is  handy,  and  of  a 
healing  nature.  FHaz's  balsam  is  a  most  excellent 
thing,  and  one  I  am  never  witKout.  In  case  of  a 
cut  from  a  chisel,  wipe  off  the  blood,  apply  tlie 
balsam,  and  bind  up  with  brown  plaster.  I 
always  find  the  latter  better  thsn  the  common 
yeUow  plaster.  Being  a  joiner,  I  have  seen  some 
serious  cats  new  and  again-^ome  which  have  rei- 
quited  the  skill  of  the  surgeon;  but  in  ordinary 
eases,  I  have  plastered  ue  some  hundreds  of  bleed- 
ing ftigert.  Some  men  shiiak  from  these  jobs.  In 
eztxeroi»  casee  I  have  stannchrd  blood  with,  castor* 
otL  This  IS  an  eaeellMit  thing,  and  with  two  or 
three  thioknesses  of  soft  zag,  will  heal  the  plaee 
as  wdL  I  beUeve  many  a  ohesust  is  not  aware  of 
this.— FifiKES  Shxw. 

[46912.]— Besistanoe  of  Ring  to  Collapse.— 
This  maximum  bending  strains  or  moments  when 
the  ring  and  weight  are  suspended,  will  be  at  the 
top  and  b6ttom  and  at  the  two  sides,  and  these 
mil  be  all  equal.  This  ean  be  shown  by  the  ele^ 
mentaf  y  rules  of  statfoe.  The  strains  at  the  sides 
WiH  be  of  an  opposite  description  to  those  at  top 
and  bottom— the  former  tending  to  etraightea  the 
ring  and  the  latter  to  make  it  curve  more;  hence 
there  will  be  some  point  in  eaoh  quadrant  of  the 
ring  where  there  will  be  no  bending  strain.  These 
point«  are  called  **  points  of  ooutrary  fl^cure," 
The  position  of  the  points  is  iound  by  luseoting  the 
radius  on  both  sides  of  centre  and  drawing  perpen- 
dicnkrs ;  it  will  be  shown  presently  why  this  is  so. 
At  these  points  the  oiUy  forces  acting  are  the 
■hearing  stratus  caused  by  the  direct  aition  of  the 
weight;  we  may,  therefore,  to  mtike  the  calcula- 
tions more  earily  understood,  out  the  ring  at  the 


pessed.  I  beg  to  suggest  a  little  plan  I  have  tried 
with  success.  It  consists  of  a  brass  rod  with  a 
head  C.  The  rod  is  screwed.  It  passes  through  a 
hole  bored  In  the  carbon,  and  is  clamped  tight  by 
means  of  the  butterfly  nut,  B.    The  connJBctiog 


Ci'r-'-'^ 


*!  jaiwir 


wire  may  be  soldered,  as  shown,  or  twisted  round 
the  rod  before  scrawug-up  the  nut.  A  ia  a  section 
of  carbon.  To  preieut  corrosion  of  the  oonneo<* 
tions,  paint  then  over  with  nselted  paraffin- wiix.<*** 

BrBT£B  CBXTSOBBfb 

[46945.]— lieotnnolia  Battery.— Take  the  cells 
to  pieces,  and  well  wash  the  broken  carbon. 
Ordinary  sal-ammoniac,  clean  water,  and  not  the 
slightest  trace  of  grease.— Geobob  Toullx. 

[46946.]- Leolanohe  Battery.— You  had  better 
have  new  porous  pots,  as  no  doubt  they  liave 
become  choked  with  crystals,  aa  also  the  carbons. 
You  might  be  able  to  clear  them  by  boiling  them 
in  water  for  several  hours,  but  this  you  could  only 
partially  do,  as  insoluble  matter  has  (alter  alt 
that  time)  penetrated  them  as  well  aa  soluble. 
Pure    sal-ammoniac   should    be   used.- Beetle 

C&XJSIXEBS. 

[46919.]— Sodium  SalU.— I  should  say,  in  all 
probability,  there  is  hydric  sodium  tartrate.  Both 
the  precipitates  produced  by  KHO  and  NaHO 
would  be  soluble  m  an  excess. — J.  C.  Bei^oheb. 

[46949.]— Sodium  Salta— You  mean  bitartrate 
of  soda,  a  salt  very  .useful  in  anal j  sis  for  the  detee- 
tion  of  potash.  Caustio  soda  may  be  used  in  osost 
oases  as  a  substitute  for  caustio  potash^  thereaotiona 
bbing  identical.  I  allow  the  students  ia  my  labora* 
tory  to  use  either,  it  being  a  oiatter  of  which  oomes 
first  to  band.— ExpEBiMENTEB. 

[46949.]— Sodium  Salts.^There  is  sacbassU 
as  the  one  you  mention.  The  formula  you  write  is 
quite oorreot.  Caustic  stda,  or  aodio  hydrate,  will 
precipitate,  when  added  to  a  zino  salt,  the  white 
zinc  hydrate.  Caustic  potash  or  potassic  hydrate 
produces  the  same  precipitate.  This  precipitate 
^  hs  soluble  in  excess  of  the  reagents  also  in  amraonic 
hydrate  or  ammouic  chloride.  Be- precipitated 
almost  entirely  on  diluting  with  water,  or  on  boil- 
ing.— Tnos.  Bichardsox. 

[46952.]— Beactlon.— Both  salts  named  being 
*' commercial,*'  contain  impurities  in  the  shape  of 
alumina,  silica,  iron,  magnesia,  and  possibly  lime* 
Those  present  in  the  salt  (NaCH  would  be  precipi- 
tated by  the  carb.  of  potash,  white  those  present  in 
the  latter  would  fall  Immediately  on  making  a  solu- 
tion. —ExrEBntENTEB. 

[46952.]— BeacUon.— If  your  NaCl  and  COKO, 
were  pure,  and  if  these  were  really  the  salts  you 
used,  I  thiok  no  precipitate  should  have  been 
given.  Posfeibly  your  NaUl  coutaiued  magnesic 
chloride,  in  which  case  you  would  obtain  a  preci- 
pitate of  carbonate  of  magnefium,  leaving  KCI,  &c., 
in  solution.- Thos.  RicuAUDSOif. 


f^r  nentrat  points,  and  coqneetrthe  pieees  by  very 
strong  snspeoditog' links,  as  in  the  figure;  the 
lowest  pi^e  may  be  taken  as  a  beam  supported  at 
the  ends  and  w>«ighted  in  the  middle — the  bending 
m^^ment  of  which  is  the  well-known  formula 
W//  4.  In  this  ease  /,  or  length  of  beam  is  =  half 
the  diameter  of  the  ring — say,  <//2,  so  that  the 
bendtug  moment  is  WJ/8.  Ag*in,  the  bending 
moment  si<  the  side  of  the  ring  is  found  thus:  the 
cr<  sc»'nt-shiiped  portion  of  the  ring  sustains  a  weight 
of  i  W  app>i*-<i  to  its  lower  end ;  this  multiplied  by  the 
v<:r.  sine  of  the  oresoent,  ot  \  d^  giv«>8  the  bending 
moment  at  the  side  of  the  ring,  or  Wd/  8.  As  this 
is  the  same  aa  the  bending  moment  at  the  top  of 
the  ring,  it  shows  that  we  have  found  the  po  nte 
of  contrary  flexure  correctly*  AU  we  have  to  do 
now  is  to  find  the  *^  moment  of  resistance  "  for  the 
particular  section  that  the  ring  happens  to  be. 
Suppose  the  section  to  be  rqoaie^  as  this  is  the 
simplest  form,  au4  let  its  side  m  jt;,  which  we  have 
to  find.  The  moment  of  resistance  for  a  squase  is 
Cr^  /  6.  This  is  to  he  equated  to  the  beading  moment, 
or  Wd  I  ^.  The  Constant  C  may  be  taken  at  5  tons 
for  a  safe  load.  W  is  13  tons,  and  d^  Sin.,  so  we 
have  df^/b  «  13  x  8/S,  from  which  x  will  be 
found  to  be  about  24in.  The  diameter  of  the  rlng^ 
is  supposed  so  be  measured  from  centre  to  centre 
of  the  square  iron«—M.I.C.£» 

[46944.]— Battery.  -This  qu»nry  was  addressed 
to  Mr.  Lancaster,  but  I  hope  I  shall  not  be  in- 
truding to  answer  it.  The  best  way  wonld  be  to 
electrotype  a  oopper  bead  on  the  carbons.  The 
batteries  sold  have  a  lead  cap  cast  on,  ^ss  you  sop- 


[46952.]— Beaotion.— The  precipitate  was  no 
doubt  caused  by  sume  impurity  iu  tbe  salts ;  in  order 
to  find  out  of  what  the  precipitate  consists,  it 
would  be  l>e«t  to  analyse  it  if  the  querist  possesses 
the  necessary  things.  Tbe  foUowmg  reaction 
would  take  place  :— KaCOa  +  2NaCl  =  NbjCO,  + 
2KCI.— J.  C.  BKLcnBB. 

[46953.]  -  Faarlaalies,— Tbe  ordinary  method  oi 
asiiay  with  bichloride  of  platinum,  if  done  with  oase, 
will  give  very  accurate  results,  and  may  be  xeUed 
upon  to  give  reiiults  varying  no  more  than  i  per 
cent  or  less.— £xP£BncJUiT&B. 

[4605Sw]— Pewrlashea— Batlmatioxi  of  tbe 
FotSMSiunL  Oaibonata.— The  main  thing  is  to 
possess  a  oorrsot  standard  solution  of  H^SOi 
(Ice  s  010)  standardised  by  precipitation  with 
BaOf  The  analysis  ia  performed  as  follows  :— 
lOgrm.  of  the  ssmple  are  dissolved  to  500co.  with 
distilled  water,  agitated,  aud  filtered  if  oeoessary. 
Slea&ure  off  &0oc,  (correspoudmg  to  1  grm,  of  the 
sample)  transfer  to  a  beaker,  add  a  Uttle  neutral 
tincture  of  litmus,  and  add  from  a  graduated 
burette  the  staniiard  HttSOi  untU  the  liquid  has  a 
redditth  tinge ;  if  now  the  solution  be  bulled,  the 
blue  colour  will  be  restored  owmg  to  the  COt  being 
driven  off ;  add  a  little  more  standard  acid  till  the 
liquid  is  violet,  and  again  boil ;  repeat  this  uuM 
the  solution  is  neutral,  and  boilmg  no  longer 
renders  it  alkaline,  taking  oare  not  to  make  the 
solution  acid  towards  the  end  of  the  operation, 
if  you  do  not  happen  to  have  a  standard  solution 
of  sodium  hydrate  at  hand  to  work  it  back  with. 
Each  oc  Of  the  standstd  H,SO|  =  '089  grm.  of 


KaCQs.  With  care  this  ought  not  to  dfiermoc^ 
tbaii  -5  per  cent,  ou  thq  same  sample.-^.  C, 
Belciixb. 

[46954v]--Dividi»r  Anpasatais.-To  F«  W« 
MAGSsmBU.-*Bslemsg   to   p.   277,  Vol  XIL, 
KttOUSK  UMOEhsv^  I  see  that  a  Mr.  Joyceis  «bd* 
tioned  whom  1  have  forgotten  long  ago.    I  otsc* 
looked  this  query  at  first,  and  have  been  very  buiy. 
since.    If  you  merely  waikt  to  drill  a  divisiou-pUte 
for  ordinary  lathe  use,  the  plan  I  mentioned  would 
be   fotmd   near   enough,  and  a  great  deal  more 
accurate  in  its  results  than  a  go^  many  by  the 
'*  best  makers  "    are.    But,  agnm,  if  you  wast  to 
make  a  "dividing  apparatus,"  it  is  worth  doing 
well  if  at  all,  and  for  this  purpose  the  edge  of  ths 
dividing-wheel  itself   must  be  made  of  two  flat 
rings,  bolted  together  so  as  to  be  able  to  alter  thsir 
relative  positions,  and  by  comparing  together  dif * 
ferent  groups  of  their  teeth,  m  order  to  ascertain 
the  truth  of  every  part  of  the  circumference.   I 
have  a  strong  idea  that  I  described  this  method  of 
making  a  dividiog-wheel  many  years  ago,  but  at 
the  present  moment  I  cannot  refer  to  my  prirate 
index  of  these  matters  in  the  fizmusB  Mecbaxic, 
that  for  me  have  more  particular  interest,  as  I 
have  lent  the  book  oontaining  it  to  a  correspondent 
of  the  paper  who  has  hitherto  proved  as  deaf  as  I 
am  physically  to  my  prayers  for  a  return  of  the 
same.    As  to   size   of   a   tangent  screw,  within 
moderate  limits,  one   might  say,   the  greater  tks 
diameter  the  l>etter ;  not  lees  than  three  tnnei  the 
acting  thickness  of  the  wheel  hito  which  it  worb. 
Thtn  a  wheel  (that  is  to   ?sy,    a  **  cut'*  wheel, 
flttiabedby  means  of  a  serew-hob),  of  which  the 
thScknees  is  ^m.,  should  have    a    sci^w  nearly 
or  quite  2iki.  diameter ;    otherwise  it   is  ahnost, 
or,  say  quite,  impossible   to  get   the  wheel' teetb 
what  they  ooght  to  be  in  a  good  job.    Remember, 
the  less  you  leave  for  the  nnibhiug-hob  to  do,  tiie 
better  for  your  peace  of  mind. — J.  K.  P. 

[46955.]  -^  Slomentary  OptAon.  —  Sphsrical 
abbenation  results  Ireos  the  surfaeea  of  a  lens 
being  spherical,  thus  bringing  the  outer  ragri  tea 
focus  nearer  the  lens  than  the  more  central rtyt. 
This  is  clearly  a  result  of  the  outer  zones  of  um 
lens  being  too  much  curved,  so  we  have  to  flatten 
them,  the  amount  of  the  flattening  depending  upon 
whether  tbe  rays  are  parallel,  divergent,  or  con- 
vergent, aud  so  ou.  This  in  a  simple  case,  obtain- 
ing freedom  from  spherical  aberration  (aplsnatism) 
in  a  single  lens,  but  I  believe  it  ouswera  the  c^uery, 
how  is  it  done?  The  conditions  of  siplauatism  m 
objectives,  mierosoopio  and  telesoopio  (which  sie 
aplsnatio  as  well  as  aehromatie)  is  neoesnrily  more 
oomplex,  and  ooald  hardly  be  inef  ully  stated  in  the 
♦•Beply"  column.— PaxmuL. 

[46957.]— Bat teryi— Make  the  following  sela- 
tiou:  100  parts  uf  water  (by  weight),  10  parts ol 
cyanide  of  potassium,  1  part  of  cyauide  ol  silver. 
Place  the  solution  in  a  jar,  across  the  rim  of 
wliieh  then  lay  two  met<il  rods.  From  one  rod 
suspend  in  the  solutiou  by  a  metal  wiro  the  artides 
to  be  plated,  and  from  the  oiher  by  a  silver  wire, 
a  pieoe  of  silver.  Connect  the  rod  with  the  pol^ 
of  the  battery,  and  leave  until  the  pUting  is  sofli- 
ciently  thick.  For  gold  plating  or  gilding,  1  psxt 
of  dry  chloride  of  sold,  2  parts  of  cjanide  of 
potassium,  100  of  water.  The  articles  to  be  plated 
should  be  thoroughly  cleansed  from  grease,  &c. 
The  expense  of  gold-platiug  is  such  that  1  do  not 
think  it  would  repay  *^  Amateur."  £Ibtftro->plsti&i 
is  explained  in  a  book  called  '^Magoetisai  and 
Eteetndty,*»  by  Fred.  Guthrie.    Collins'  advanced 

•  L-w.  p:k. 


[46961.]— Battery.— To  Mb.  TOLiCAK.-Hsfe 
you  soaked  only  one  end  of  the  cartK^u  f^5*^ 
The  wax  will  scrape  off  clean  with  a  file.  Voa 
most  have  two  carbon  plates  iu  each  celL—GfSi^sas 
Toiaci^. 

[469610— Battery.— It  is  the  paramo-wsx  tkil 
has  prevented  the  action  of  the  battery.  6lsadtto 
plates  on  the  kitchen-stove  tiM  the  wax  hst  all 
melted  off.  Another  timedo  not  dip  tbe  plates  to 
the  wax,  but  paint  it  oa  the  parts  required  with  a 
bmsh^^-BBBiiA  OnxTtHiiBS. 

[46967]— Coin  Brooches.— To  •'Alfwor."— 
I  beg  to  dis.ient  from  your  a^eertion,  my  friend 
**  Bevel,"  that  binding  wires  are  out  of  the  ques- 
tion iu  solderiog  coin -jewellery.  If  Uie  wirsycu 
use  is  of  a  contu«tent  size  (it  may  be  got  as  fiae  as 
silk  if  you  need  it),  you  may  solder  any  sized  coia 
aud  ring.  1  never  have  any  dil&culty,  but  X  oea 
it  was  not  so  in  **  the  long  ago.^'  Experianoe  has 
taught  me  Uttle  expedieuU  m  the  work.  I  gtre 
you  a  couple  ot  figures  to  illustrate  my  mode  oi 
binding  and  holdmg  the  riug«,  Su^.,  in  positioar 
while  soldering  them  together.  There  are  other 
ways,  bat  I  give  these  as  the  miosc  ample  way 
I  know-  Fi^.  1  shows  the  riog  bound  in  positi^ 
upon  the  com,  and  held  iu  a  pair  of  plisrs  Bt 
Fig,  1.  The  solder  in  very  small  pieces  u  plaoed 
on  each  side  of  the  ring  .at  A;  borax  havIiM;  pn« 
vlously  been  applied  and  the  moisture  expslMtt  by 
a  low  heat.  The  wire  should  be  so  arratigsd  as 
not  to  touch  the  coin  just  where  the  ring  islo  be 
attached,  and  should  only  touch thering  anflvwntly 
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to  hold  it  in  poaitioD.  Another  way,  aa  in  Fig.  2. 
is  to  lay  the  coin  upon  a  fl^t  piece  of  charcoal 
or  pnmicestone,  and  bind  it  across  with  a  piece  of 
wire  to  prerent  ilippiflg,  as  at  B.  In  this  figure 
yoo  will  oheerve  that  the  ring  is  h«]d  by  a  wire, 
wUeh  in  its  torn  is  held  by  the  thomh  or  finger, 


I    i 


A       \    1 


(bsMui  being  secure]  V  bounds  as  before  mentioned* 
Whieherer  pmn  is  adopted,  tbe  aftex^part  of  the 
vock  28  th»  same.  Bxi^^g  the  heat  sently  np  with 
the  blowpipe,  taking  caire  to  keep  the  solder  over 
or  near  where  jon  wi^h  it  to  lun.  Du  not  play 
the  flame  opon  the  ring,  but  juBt  away  from  it; 
bbw steadily  and  without  foroe.  It  will  be  a  little 
bdp  to  yoa  if  both  the  coin-edge  and  the  edge  ol 
the  ring  are  squared  off  with  tlie  file.  The  rin^  is 
then  more  likely  to  keep  an  upright  position 
daring  th»  preosn  of  *  solderiiig.  'i'he  smaNest 
eoin  e(reriitao«ban,  I  am  sure,  be  manipulated  fa 

HiM  WSTV-^ASFOTOE, 

[46073.1— KuBical  Shorthand.— The  book 
yoa  inquire  about,  entitled  **  Musical  Sborthaud 
for  the  Bepresentution  of  HHrmony  as  well  as 
Melody,**  was  wntten  by  J.  Walis,  and  published 
in  Byde  during  tbe  year  1876,  I  am  unable  to 
gire  publisher's  name.— Fekd.  T.  GisSEfO,  Short- 
iisndfwriter,  Lincoln. 


[46976.]— *Oanajry.— Your  canary  does,  not 
li«n  aatfaana.  Birue  so  diseaeed  hasdly  evecaing, 
aad  wban  tb«y  doit  is  with di£aanlty.  The  heat  of 
the  gas  atifiee  the -bird,  esfieeialiyil  ttiahungeloee 
to  tbe  ceiling,  the  heat  beang  greater  owrhead. 
BemoTe  the  bird  ioto  another  roam  where  there  is 
no  gas,  or  place  a  pi«ce  of  thin  mualin  over  the 
sage  at  night— A  B&bsdeb. 

[46977.]— FoldinfiT-Oanoe.— A  foldi&g*eanoe  if 
a  very  troubiesumti  tning  to  makei  and  not  eutirely 
utisUctory  when  mado.  The  beat  form  ia  tbat 
which  consists  of  carved  longitudinal  ribs  or 
ribbons,  hiugrd  at  the  stem  and  siam  so  as  to  fold 
down  flat  upon  the  central  frame  of  kelson^ 
stemson,  and  stemjpoat,  something  like  the  hood 
of  a  pbseton.  But  if  **  G.  J.  H.''  tries  to  coustxuet 
his  oanoe  on  fairly  fln«)  liuirs,  be  will  find  the  at- 
tachments of  the  carved  ribs  very  difficult,  and  the 
connection  of  the  solid  floor  or  battens  nearly  as 
much  so.  Bv  caret  ally  btudying  one  of  the  Kev. 
Hr.  Bexthon  s  foldiug- boats,  which,  however,  are 
always  made  with  bluff  bows  and  round  stems,  he 
may  succeed  in  making  a  more  or  less  shapely 
oanoe.  A  aimuler  plan  is  to  get  two  tbin,  straigbt- 
cmfaied  white  deal  boards,  9ft.  long,  (Hn.  wide,  and 
ytn;  thfek,  eti«ngtheuing  tbe  inner  edges  of  these 
^  nailmtt  a  etnp  of  ash  or  beech  Jin.  square,  and 
hmgiog  them  together  at  the  ends,  so  that  they 
will  lie  parallel  and  flat,  and  yet  can  be  spruog 
0^  to  A  width  of  3  or  2j|f  t.  in  the  middle.  Thb 
hmges  at  th»  eada  may  be  fastened  to  an  upright 
piece  Oin.  long,  Sin.  wide,  aad  1-din.  thiok  at  the 
uiside  edge,  tuperiog  to  nothing  outside,  but 
iligbtily  rounded.  Or  one  of  each  of  these  uprights 
may  be  nailed  to  one  end  of  each  of  tbe  sideiy  a 
|tn.  deep.  Sin.  wide,  rabbet  being  mode  to  receive 
it,  two  |in.  3-ho)ed  brass  hinges  bomg  used  tu 
aslen  the  other  *-nds  of  the  sides  to  these  upright 
Vieees,  which  will  act  as  stem  and  stem-post.  The 
bottom  may  be  made  of  thin  white  deal.  iia.  thick, 
■iieogtheiied  by  crosfl  pieces  iiin.  wide  and  lin.  deep. 
Ihsse  cross-beams  should  be  6m.  apart  amidships, 
or  even  lese,  gradually  becommg  wider  apart, 
until  at  the  ends  they  may  be  lit.  or  more 
from  each  other.  Tbe  bottom  must  be  cut 
tOBOch  a  curved  shape  as  will  fit  bf^tweeu  the  aidea 
when  cmcned  out,  aod  shoutd  be  25ui.  or  *i6iu.  in 
tbe  widest  part,  which  nbould  be  at  about  three- 
fifths  of  the  length  from  the  head  of  the  proposed 
cinee.  Tne  cruvB-beams  should  project  Jiu.  be- 
J<ted  the  edge  of  the  bottom,  and  should  be  uotdied 
out  so  aa  tu  tmi  upon  the  upper  edge  of  the  lower 
•treagtheufn^  fiilet.  Four  feet  of  tbe  bittom  should 
be  coverwi  with  strips  of  ^in.  thick  deal,  2in.  wide, 
with  faieh  spaces  between  them,  to  form  a  floor  for 
the  catioein  to  tit  vn.  About  1ft.  of  this  floor 
shoida  be  beUnd  (abaft)  the  centre  of  gravity  Of 


the  canoe,  and  tbe  rest  before  it.  To  keep  open 
the  upper  part  of  the  canoe,  two  cross  pieces  must 
be  fitted,  which  may  be  about  Sio.  tnick,  2ilu. 
wide,  and  at  their  ends  pieces  of  sheet  iron  or  brass 
must  be  screwed,  and  bent  down  at  right  angles  so 
as  to  dip  the  outside  of  the  top  edge,  and  means 
must  be  provided  to  prevent  these  cross  pieces  from 
slipping  out  of  their  places.  The  aftermost  of 
these  cross-pieces  will  support  the  oanoeist*8  back- 
board, the  other  the  stretcher  for  his  feet,  the 
lower  edge  of  which  may  be  hinged  to  the  forward 
end  of  Uie  floor.  Finally,  a  ooveriog  of  elastic 
tarpaulin,  or,  better  still,  of  that  strong  india- 
rubber  doth  used  for  wsggon  tilts,  must  be  put 
over  all.  This  may  be  nailed  to  the  woodwork 
with  flat-headed  wire  tacks,  or  made  loose,  and 
just  drawn  over  the  frame,  and  made  so  that  it  can 
t>e  laeed  across  the  top  of  about  2ft.  of  the  fore  and 
after  part  of  the  esaoe.  Sueh  a  omft  wouhl  re* 
quire  a  light  double  paddle,  about  7ft.  loag,  with 
blade  6in.  or  Tin.  wide.  Indian  shape  is  tbe  han- 
diest. It  is  ceni^euisit  te  have  the  paddle  in  two 
Eieoes,  jointed  like  a  flshing-rod,  by  a  bit  of  sb>ut 
rass  tube.  A  6fL  bamboo  mast  could  easily  bo 
added,  pasaiog  through  a  hole  in  the  forward 
cross  piece  to  a  step  on  the  floor,  and  a  sail  made 
of  one  breadth  of  48in.  or  oOln.  linen  or  cotton, 
bleached  or  unbleached,  the  fore  leach  3f  t»,  the  after 
leaeh  5ft ,  bent  to  a- light  bamboo  yard ;  but  the 
eanoe  would  only  sail  before  the  wind.  The  weight 
of  this  craft  would  be  aliout  301b.  She  would 
earry  about  60tb.  for  each  inch  of  Immeraion— that 
is,  about  Sin.  with  «  sitter  ot  lOit.- BoBnmoM 

[4697S  ]— Canaries. — Ton  either  give  them  im- 
proper food,  or  your  cages  are  placed  in  an  uo* 
healthy  spot.  Examine  the  nests  and  see  whether 
the  young  birds  weretroubfed  with  Ttftmin.  I  have 
lost  many  from  that  osuse. — A  B]aan)l£&. 

[46983.]  —  Conor ete  Bed  for  Bn^lne.— For 
m-Tktog  the  concrete  use  one  of  Portland  cement, 
four  of  grav«l,  and  two  of  eand  ;  the  gravel  and 
sand  bust  be  perfeetly  free  from  loam  if  you  want 
g«od  eonorete.  Tou  cannot  have  anyttriog  better 
for  engine  bed ;  and  where  ydu  have  a  good  surfaee 
a  loamy  sand  wDl  answer  very  well .  Mind  and  get 
the  bottom  on  solid  grotmd.— F.  K. 

[46931.]- Hardening  Copper.— I  suppone  vou 
mean  sheet- copper.  It  can  only  be  hardenecl  by 
hammering  it-^  feat  not  to  be  perfcxosed  by  a 
novice.  It  requires  a  skilful  hand  to  do  it. — 
JaooB  hrA0i.06Kns. 

[46985.]— QUdlng  the  Edges  of  If  cunts.- 
Have  tried  the  gilt  paper,  but  neTer  made  a  d^'oent 
job,  and  now  use  for  tbe  purpose  the  ordinary  "liquid 
gold  "  (fine  gold-dust  m  ether),  sold  bv  the  water- 
colour  makers,  and  can  make  them  look  well.  Can 
be  laid  on  either  with  a  flue  bru«h  or  a  pen,  just 
aeoording  to  width  required.  Tou  can  httve  it 
eithw  dull  or  bright,  just  as  you  fancy.— Expkei- 

[46987.]— Tinnlnff  or  Bronzing  Small  Valla- 
able  Castings.— To  tin,  lay  the  articles  m  a 
weak  solution  of  oil  of  vitriol  aod  water  to  cleanse 
off  all  dirt ;  then  rub  them  over  with  spirits  of 
salts  and  dip  them  in  molten  solder ;  wipe  clean 
while  hot.  For  the  o^ers  use  oopper  hrouee 
paints.— /aoob  MaqlOsxib. 

[469d7.]— Tionlns  or  Bronzing  Small  Ual- 
leable  Caatuigs. — 10  parts  diamond  fuchs<n  and 
5  parts  Hofmau^s  methyl  violet,  are  dissolved 
in  water  or  sand-bath  in  100  parts  alcohol  of  95  p.c, 
thsn  add  d  parte  beez  >io  aeid,  and  boil  from  Ave 
Uf  ten  minutes,  until  ^e  whole  hae  acquired  a 
brilliant  l>roose  eolous.  This  varnish  adheres 
firmly  to  all  artides,  possesses  a  beautiful  gloss, 
and  IS  very  durable.— B.  P.  Bisxabo. 

[46988.]  —  Straifflitenlng  Shaft.  —  Certainly 
this  oan  bo  done,  by  means  similar  to  those  used 
upon  railway  and  tramway  rails,  &o.  Have  you 
not  observed  m(*n  at  this  ?  A  strong  frame,  shaped 
Uke  the  letter  T,  has  a  powerful  screw  in  the 
middle ;  the  ends  are  elaw-shaped,  aad  grasp  the 
rail  or  shaft,  and  the  screw  ie  brought  to  bear  upon 
a  ohalk*mark  iudioaiiug  the  hutup.  Espvrience 
teaches  the  amount  of  bend  in  the  opposite  dir^j^ 
tion  neoeasaiy  to  straighten  the  shalt.— J.  J.  A., 
Liverpool. 

[40990.]— Ships*  Odfiipa8a0a.^>^-Sfaips*  oompesi 
needles  are  generally  ma)<nectt«ed  by  rubbing  with 
a  permanent  m^ignet ;  but  the  easiest  way  is  to  use, 
if  at  hand,  a  coil  and  a  battery,  looking  out  to  put 
the  needle  in  tbroagh  the  eoil  the  right  way,  by 
first  magnetising  a  needle,  aod  trying  us  polarity. 
Of  course,  anybody  who  has  studied  the  8U^j<H;t 
would  know  the  polarity  of  the  coil  at  once  by  the 
diteetiou  of  the  current.— Tobpedo. 

[46990  ]— Ships*  Compaasaa.— The  best  way 
is  to  place  the  piece  of  meUil  in  a  ooil  tbrouich 
which  an  elootiic  current  is  made  ^o  psas  ;  hut  you 
would  probably  find  it  quite  sufficient  to  rub  it 
with  an  existing  magaet,  ruubiog  the  end  you  wish 
to  be  the  north  or  blue  end  with  tne  souUx  end  uf 
your  magnet^  and  always  taking  the  magnet  up  from 
the  centre  of   your  Intended  magnet.     If  your 


compass  needles  are,  as  they  should  be,  of  about 
the  size  of  knitting^eedles,  the  aboVe  method  will 
do  well.— Pauoul. 

[46991]— Wayaa.— It  seems  to  me  most  unlikely 
that  yau  have  set  out  the  whole  of  thn  facts,  and 
la  your  case  there  may  be  some  speoial  eiroum- 
stanoe  which  would  affeot  the  advice  to  be  given 
you ;  but  I  may  statSt  a«  *&  abstract  point  of  law, 
that  wages,  whsthsr  payable  weekly  or  otherwise, 
Uke  any  ordinary  debt,  may  be  recovered  at  any 
time  before  the  oUiim  is  barred  by  the  statute  oit 
limitations,— ScBTBEXOTX. 

(46994.1— BrsM*  Door-plates.— The  compo- 
sition was  meivly  sealing*  wax  run  on  the  plsms 
when  they  were  hot,  and  then  scraped  off  irith  a 
scraper.— Bbbtlb  Cbxtshebs. 

[4G995  ]— Suttoa'a  Storage  Battery.— The 
answers  depend  upon  the  conditions,  which  are  not 
stated.  If  the  eleotromotive  force  of  the  dynamo 
exceeds  that  of  the  secondary  sufficiently  to  be  able 
to  send  a  fair  current  into  it,  the  cells  should  be 
charged  all  at  once  in  series.  If  this  is  not  the  case, 
a  simple  commutator  iftiould  be  used,  which  will 
reduce  the  series  enough  to  allow  the  current  to 
pass,  and  to  place  them  also  in  multiple  arc  so  as  to 
divide  tbe  current  among  thrm.  Tliere  is  no  danger 
in  handling,  but  there  might  be  a  slight  shrjck, 
which  indiatubber  gloves  would  prevent.— Sigma. 

[46997.]  «-^lano  Warranty.— Without  know* 
log  the  exaet  words  used  in  the  warranty  f^iven,  it 
is  impossible  for  me  to  s^  what  would  be  its  legal 
effect.  But  as  the  piano  seems  to  have  been  in  use 
for  three  years,  the  broad  question  would  probably 
be  whether  the  strings  have  broken  by  reason  of 
any  defect  in  tha  Bsaaufaeture  or  through  wear 
and  t*ar.  If  from  any  defect,  tbe  makers  would 
most  likely  he  liaUa  upon  tksir  warsauty  to  mpair 
thom ;  but  not  so  ip  any  other  event.— Fbbd. 
Wetssbfisld,  Solioitor,  2,  QcK;sham- buildings, 
QuUdhall. 

[46«97.]— Piano  Warranty.— To  Mb.  T. 
Wbthkbfuldob  Mb.W.  H.  Datibb  — The  **  war- 
ranty '*  of  a  piano  is  simply  a  responsible  deolara* 
tion  that  it  is  well  aad  sulMtantialJy  put  together, 
and  is  of  good  aad  properly -seannned  mateml. 
Such  a  ianltv  for  example,  aa  a  coaUnuad  liability 
to  broken  etrioffs  would,  if  it  oonld  l>e  traced  to  a 
fattlty  soale,  prove  that  it  was  not  well  made,  and 
would  render  tha  gusranter  liable  either  to  make 
good  the  defect,  or  to  exchange  it  for  a  new  piaao. 
But  if  it  oottld  be  shown  that  the  number  of  bcoken 
strings  was  not  greater  than  might  reasonably 
have  been  expected,  from  the  amount  of  vrork  it 
had  reoeived,  or  that  it  was  caused  by  rustjr  wires, 
the  maker  oould  not  be  held  reaponsibla,  since  he 
eould  not  be  expected  to  ezeseise  eontrol  over  the 
piano  after  it  had  left  hia  haade.  Though,  in  the 
Utter  case,  I  think  few  mak^s  would  claim  total 
exemption  (unless  they  were  thr<>atened  with  legal 
proceedings),  but  would,  for  their  own  credit  sake, 
willingly  bear  a  portion  of  the  expenses  of  repair. 
In  the  instance  referred  to  by  Mr  Jones,  the  rust- 
ing of  the  strings  was  evidezitly  caused  by  the  cloth 
that  underlies  the  strings  having  become  damp.  I 
have  often  known  this  to  be  tbe  case,  and  beliere 
it  to  be  the  effect  of  aoetates  used  in  dyeing  the 
Kiaterial,  and,  on  this  account,  use  none  but  self- 
coloiu^  woollens  for  the  purpose.  This  is,  how- 
ever, rather  a  delicate  point  of  law,  on  which  I 
would  rather  not  give  an  opinion.  The  phrase 
** loose  touch"  is  rather  vague,  and  may  mean 
either  that  the  touch  requires  le»8  pre^su^e,  or  that 
the  ksys  bave  begun  to  rattle.  If  the  former  is 
meant,  it  is  not  usually  considered  a  f^ivad  vantage; 
but  it  may  easily  be  rectified  by  adding  to  the 
balance-lead  at  the  end  of  tbe  keys.  If  the  keys 
rattle  on  their  pins,  it  can  only  bave  been  caused 
by  constant  wear,  aud  would  be  q<ute  outside  the 
conditions  attached  to  the  warranty^ — W.  H. 
Davies. 


-  Pi\aBo  Bepaira.  —  To  put  a  new 
string  on  an  upright  piano,  it  will,  flrst.,  be  neces* 
sary  to  remove  the  action,  which  is  kept  in  its 
position  by  steady*pins  and  butftms.  Af rer  turning 
the  buttons,  the  action  »hould  be  pulVd  forward 
at  the  top,  and  then  liftnl  out  of  f  be  dowel-boles 
at  tbe  bottom.  If  the  damper-rsil  is  attached  to 
the  action,  it  must,  of  course,  bn  removed  with  it ; 
but  if  otherwise,  it  will  make  the  eoti«m  lighter  to 
handle  ff  it  be  iret  removed.  The  bottom  door 
may  be  taken  oat  like  the  fop  door.  The  wrest- 
pins  beleagirtg  to  the  brf>ken  stririgs  mav  then  be 
taken  out  by  unserewiof?  them  wHh  thetuoing 
haofmer.  Oee  ^od  of  the  new  wire  should  then 
be  pushed  Just  through  the  piti-bole,  end  about  a 
ormple  of  turns  given  to  it  from  left  to  rit(ht,  when 
the  wrest- pin  ean  be  hammered  into  its  place,  and 
the  wbe  paiised  roand  the  hitch-pin,  or  pins,  at 
the  bottom,  and  out  off  about  2iu.  Mhove  the  pin  it 
iB  intended  for,  and  treated  an  tiefofe.  The  wh-e 
may  now  be  guided  between  the  bridge- pins ;  bnt 
before  tightening  it  will  be  necessary  to  see  that 
tho  wreat-pinsare  knocked  into  their  proper  levels 
ai(d  that  the  wire  ia  at  the  bottom  of  tne  hitoh« 
pins.  I  should  strong^  advise  a  renewal  of  the 
cloth  that  seems  to  have  caused  the  in j  ury ;  the 
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•triogf  m^y  tli«'ii  be  cUiUied  from  roat  with  a  little  ' 
fiue  emery- doth,  and  slii^Mly  o3ed  to  t>retent  are- 
eurreiiOtf.  lu  replacing  the  action,  it  iAU9t  ficst  be 
allowed  to  xlrop  inta  tha  dovel-holee,  and  then 
Blightly  preaied  forward  at  the  top  linlil  it  h'Mt 
to  iiiip  iiilo  its  pUce.  Tha  operMKin  is  parleotiv 
sitQj^,  and  in  no  ease  shomd  laro«  be  saBaroiMd, 
for  if  tbia  is  neok'ssary  thera  mutt  be  something 
wrou^.  The  be^t  motto  to  be  observed  in  all  stioh 
oa«e8  is  to  tA\6  your  time,  and  sot  to  get  In  a 
flurry  if  thiogf«  do  not  seem  to  flo  rkht  lost  at 
tl„t.— W.  H.  Davibs. 

[47003.} -Storage  Batt6r7;«-^W1iat  kind  of 
■gain  is  pcuposed  in  nslog  a  storage  battery,  (which 
M  sine  to  waste  a  large  p«rt  ol  the  caezgy  put  into 
it,  aa4  would  require  oonslant  aUcsitMm)  to  do 
work  which  a  simple  battety  will  do?  Of  oonrse 
it  might  .h»iis#d  if  there  wexe  mgans  »f  pccaaienaUy 
^argoiff  it  from  a  cheap  sonroe,  eooh  as  a  dynamo ; 
y\it  %(r  eharee  by  a  battery  In  order  to  do  no  work 
but  what  a  oattery  would  do  b^ter^  is  mere  wttstd. 
A  sf^roge  battery  (o  charged  is  usef ol  only  when 
wewsttt  to  aecumulate  the  prolonged  work  of  a 
f  mall  battery  so  aa  to  apply  it*  and  get  the  resalts 
for  a  ihoiiit  tuiM?  of  a  yewtf/ul  battery/7-SioiCA. 

r47W.],— Oonodibn  BaUoao0.-^ThQ  tisuiU 
method  is  to  tako  a  glasa-flatk  the  size  of  the  re- 
quired balloon,  and  pour  sQffi«ient  oelledion.iii  to 
Jorm  a  coating  i^ieTiitry  and  l^exi  to  pour  the  sur- 
dIus  out*  TheUf  while  wet,  take  a  quiU  and  move 
it  loBod  inside  the  ueekv  so  that  .the  ooUodion  then 
sticks  to  it  on  all  sides.  Then  suck  the  ahr  o«t 
thiough  tbequillg  which  wUlauAkft the 'bailoon  ool- 
la^se,  so  that  it  can  be  drawn  out  through  theneok. 

[47006.]— Collodion  Balloons,.— Clean  a  flask 
of  4  to  e^u.  dia.  weU,  aitd  pour  ttitb'  it  ooUodiou, 
'that  from  the  least  highly  nitrogenised  gun- cotton 
being  the  bvstk  Now  (mn^e  flask  round  so  as  to 
coat  the  whole  inside  of  the  flask ;  invert  it,  and 
ffDPjr  the  soferfluotts  iCoMofliqn  oat.   I«et  the  fllm 

•  dry.   Ko w  .twibt  the  edge  of  the  £Im  en  a  quill  let 

•  down  into  the  neck  of  the  flask,  and  draw  the 
1>alloon  out ;  but  be  careful  to  arrange  matters  so 

'  that  the  sir  can  frvcly  pscape  ^  the  balloon  leates 
the  flttk.— B.  KAMtaAdt. 

(4700s.  ]  --FerreiiaOxalnteI>ev^loper.  --Iflad 
'those  negatives,  developed  wiUvthB  fihovoi  intensify 
with  ni«ruury  belter  than  those  developed  with 
Pyjv>,  as  f  ooidd  never  get  the  latter  quite  white* 
— W.  B.  K. 

[4700s.}  ^  Ferroun   Oxalate   Developer**- 

,  There  ar«>  only  two  methods  that  I  know  of  for 
Intent if^'iDg  a  plate  developed  by  tho  fertoos 
oxalate  develop<-r— one  before  vamiahing,  and  the 
"Othff  tfflf r.  '  (I)  Hiving  developed  the  plate 
wash  it  and  expose  to  suniLht  tin  til  the  tmaftered 
silver  salts  t«ka  a  jbrowtiikh  colour,  then,  proceed 
as  usual.    (2)  If,  sf ler  vamiahiug,  iodine  be  added 

,  to  some  more  varnish  till  it  becomes  of  alight 
port-wine  colour,  and  the  plate  i$  reVamished  with 
this,  the  plate  will  be  found  to  be  intensified.  I 
learut  theie  merhods  from  Cspt;   Abiiey'a  book 

•  on  *•  Instruction  iu  Photography.'^— F.  TEL  H. 

(47010.] -~  Magneto -BUotro  MaolillM.-»(l) 
Take  a  coil  of  wire  through  which  the  ctnrrent 
passes,  and  move  it  along  the  horseshoe,  always  in 
one  direetitMi  freu  t«d  to  end,    l%e  resistauoe  of 

00  cells  would  be  very  great,  as  they  are  to  small. 

1  should  Join  Up  half  m  multiple  arc,  or  even  mora 
(2).  Tou  could  use  the  macuine* magnet  to  mag*- 
>«tise  the  eteei  one.  (3)  Cods  to  be  wound  so  that 
if  horseshoe  were  straightened  eat,  ihe  wire  would 

'  atwayebewouud  in  the  same  direedeni^W.  H. 
L.  B. 

[470U.]-.Steam-Power.-.Yon  mil  probably 
not  be  ititerfertd  with  by  any  official  for  nsttig  a 
steam- engine.  But  I  can  speak  from  experience 
.  as  to  the  way  lu  wliich  the  water  oompauy  wiU 
mulct  you.  t  flud  that  the  best  way  to  be  com- 
fortable  all   round   m   to   have  a  gas-^ngiae.-* 

[470ld.1-^Portable  QreenliouBe.—T  would  not 
advise  '*  Olattou  **  to  botch  up  his  greenhouse  io 
the  ssanaer  he  uMations,  as  it  woWd  vo  a  very  un- 

•  s}^btlv  object.  Widen  the  grooves  for  the  glass,  so 
^  that  the  pitnes  overlap  iu  the  usual  manner  to  allow 
'  the  rain  to  run  6S;  and,  if  necessary,  get  another 

paue  or  two  of  gla^s,  and  All  up  thi»  grooves  with 
putty.— Os.  .  . 

t47015.]-'«oitalitw  QW^eahwiiM'^OlaeB  Hot 

Meeting.-^ If  *'  OHattou  **  has  never  seen  a  green*- 

-  house  gUztd  eutirely,  without  tbe  gl^ss  in  the  roof 

touching  at  all,  he  c^nuot  do  better  than  try  the 

asme  plaiu  in  hia  own  where  needed.    Tne  aunrxed 

letter  H  laid  down  wifl  eiplain  It,  *7"*.    Ttijs, 

we  will  »ay,  represents  a  secti  mof  the  oW-tAshtoned 

'window  lead  I  if\  thekttfere^:  «^G4ctt»n  "  places  a 

•ye(se  b  ♦tweeo  the  two  squires  he  alludes  t«,  so 

"that  the  edg^s  will  be  towarls  the  feeutre  bar,  and 

press  or  rub  the  ed^ea  of  the  lead  on  to  the  glaiis. 

hewill.findit  will  aiisw<>r  his  purpose . .well>  and 

>  k^  aU  dr i|»  out.     ^*  GHatton  * '  oau  siCher  elide  the 

lead  u|f wards  on  to  the  two  pitose  at  onoe,  -or  plac^ 


it  on  to  the  first  pane,  and  then  slip  the  other  into 
it.  I  do  not  know  upon  what  principTe  his  ^e«u- 
house  is  constructed,  but  X  should  not  be  surpmed 
if  **  Olattou  "  did  not  do  mora  tban  the  two  panes 
he  refers  to,  tha  plan  or  ayiftem  being  so  very  good, 
and  well  worth  a  trial.  Do  not  be  pereuaded  to 
use  oementon  any  aocoont,  the  rather  get  a  large 
pane  sf  glass,  and  overlap  it  ^  to  |  of  an  inch,  if 
you  dispense  with  the  lead.— BoBTtctmnrajs. 

(i70lS.]-nMarine  Sorew-PropeUer.— I  am  of 
opmion  thai  the  advantage  of  your  pten  would  he 
negative ;  that  the  speed  of  boect  would  be  de* 
creased.  The  s^eam  of  w^ter  from  the  first 
propeller  would  impinge  on  the  sec«>nd  one,  which 
would  do  little  more  than  aet  aa  ardsag^  as  it  oeuld 
not  lay  hold  of  stvoh  agitated  water.  The  only 
vrsy,  I  think,  in  wluch  you  could  gsin  hy  such  an 
arrangement  would  be  by  having  the  after-pro- 
peller fixed  to  ajhaftrunumg  through  that  belong- 
ing to  the  forwaid  one ;  the  propellers  tn  revolve 
ii^  different  directions,  the  after  onci ,  the  fastest, 
and,  of  Qourse,  to  be  of  fight  and' left- lianded  pitch 
refpectively.  Jf  you  use  two  propeller^  as  you 
•nggeat  in  query,  let  the,d(ter-i>ne  have  a  quiaker 
pMob  than  tha  fortfard  screw.  Oan  yon  notem- 
laige  yewr  present  propeller  ?  An  apron  over  the 
steru  would  Uftthe  water  so  astoeorerp^opeU^t 
within  modenUe  Hmits.  '•^-GLarsov.  •    t « 

[47020.]  ;-Vaa.  Baa  Degree.— Basidence  at 
Osford  Of  Genbrtdge  is  required  for  any  degree  of 
either  nnivenity.  There  is  a  B.  Mna.  of  London, 
but  this  examtnation.  as  all  London  examhiatiokia 
are,  Is  far  ••  trtiffer  "  than  that  of  any  other  dtdver- 
sity.  Besides,  you  are  required  to  pass  thd  London 
l^UitficiiIation  at  least  a  year  before  yoi\  go  in  for 
the  intermediate  B.  Mas*,  BO  that  it  will  take  yon 
abosit  ^  years  before  y«vu  get  yoor  degree.  Write 
to  the  Begistrar  6f  the  University- of  London,  Bur- 
lington-gardeus,  London,  W.C,  for  the  prpspectds 
of  tne  Intermediate  B.  Uus. ;  or  get  a  Calendar  of 
the  XTniyersity.ot  London.^  A IVlsDiGAii  STm>BBrr. 

147021.]— Teleaoopea.— The  ouerlst,  asfar  asl 
can  judge*  must  have  obtainiea  his  information 
about  the  8.bove«t  the  Crystal  PaUoe*  from  some- 
one who  has  not  tried  thorn,  aa,  when  I  had  that 
pleasure  they  were  not  even  aehromwtio  exeept  for 
averyamaU  space  in  th9>  ceafc<e.  I  oouldseeaa 
well  again  with  12a.  taL  of  Kegretti  and  Zamlira. 
The  e.g.  it  about  l^in.  in  diam.— W.  E.  K. 

r47022.1-81iatting.— Are  you  sure  that  the 
hoiae  is  in  &e  oear&g 7  I  have  known  a  belt  to 
rub  againit  an  iron  bar  and  produce  a  great  noise 
like  a  big  flddle>4>ow ;  this  was  attributed  by  the 
*«  engineer  "•(!):  te  any  oanse  bat  the  right  one, 
until  I  noticed  this  bar,  which  be  had  fixed  up  to 
keep.the.teitisomiiippiflg.effthepmUey.  Posttbly 
yon  may  find  sometnuig  foreign  to  the  shaft  rub* 
tofttg  against  it.  Have  you  taken  bearing  apart 
and  examiued  brasses  for  bright  spots  ?  if  not. 
do  so,  and  scrape  them  doy^u.  I  nave  heard  of 
plumbsgo  being,  applied  with  advantage  as  a 
iubrsoant  in  a  somewhat  similar  ease  to  yours.  If 
youflnd  out  the  oaase  of  tho  noiae,  I  hope  you 
will  let  us  know.**- Glaiton. 

i47024.]—8eeond«ry  Batteries.— To  *'8iaMA,*' 
-^i  am  afraid  the  querist  would  And  that  the 
gantie  would  not  be  Worth  the  candle-power  of  the 
lamp.  A  good  many  dutton  ctiUs  would  be  needed 
to  work  the  lamp,  though  they  need  not  be  large 
ooes.  I  do  uot  like  to  give  xanoom  answers  to 
questions  wlnoh  may  indues  my  readers  to  expend 
time  and  money  with  nuiattsfaotory  results,  and 
to  gfre  a  trustworthy  answer  would  require  a  good 
deal  more  thought  thtin  I  can  devote  to  a  matter 
which  on  the  f  lioe  of  it  would  be  an  unprofitable 
a€«ir.  It  mo^  be  rsinsashered  tiiat  the  seoundary 
battery  gives  us  nothing ;  on  the  other  hand  it 
Charges  a  commission  of  some  40  per  cent,  for 
receiving  aud  returnitig  the  power  we  put  into  its 
custody.  Therefore,  if  we  want  to  charge  a 
sfcorage  battery  from  a  voltaio  battery,  the  question 
at  onee  arisen,  Why  not  are  tbe  battery  itself  ? 
The  bnlj  convenience  would  be  that  we  might  use 
only  ju6t  so  many  celts  as  would  overqomo  the 
force  of  one  secondary  cell,  and  then,  by  a  com- 
mutator auoh  as  Piant^  uses,  charge  a  number  of 
secoudarV  cells  in  multiple  arts  by  a  slow  current, 
arid  use  them  in  series  as  required.  For  such  a 
purpose  I  should  employ  four  large  Smee^  oeljs  of 
the  odds  and  ends  description,  mounted  in  series 
permaaently,  and  eo  that  they  ooald  be  used  in 
aotnal  work  along  with  the  secondary.  But  it 
would  be  a  costly  mode  of  getting  lighV.-^^oxa. 

[47d20.]— BTelting  Braea  Buat  —1  doubt  your 
** large"  flrvplaco  wal  have  too  lar^te  a  flue  for  your 
pucpvse.  It  will  take  too  much  fuel  to  maintain  a 
pr<n»er  draught.  A  friend  of  mine  teUs  me  he  once 
uiade  a  very  suooeMful  braos-tn^lting  furnace  by 
buttdfdg  a  grate  with  firebrfok,  and  contlnirih^  the 
flue  up  to  a  oonaidq^le  height  With  Ciu.  drain- 
tiles, —OiATTON. 

t47027J— Biecrtrip  0)nrTetrt.— Neaarljr"  afl  the 
tabes  of  force  which  rUu  from  one  polo  to  the  other 
of  the  permaneut  magnut  era  couceotrated  lu  the 
subelanoe  of  the  iron  ring,  one  half  tsaveiaing  the 
npper  and  the  other  the  lower  half  ringw    £ach 


conyo^tt^io^  oltixe  ooil.in aspen 
P<?#Wilftd*Wi9es^;^^    ,_,„_, 

and  an  in  the  siOne  direction,  namely, Iromt 

to  above.    In  descendiif^,  the  same  tubes  srs  rat 
eadroBce^antJie  oppueite  d&reetkm,  nsMy,fV»om 
above  to  below.    8e  we  see  that  tbt  toft  iroa  rifig 
is  chiefly  irted  for  the  concentration  of  the  tob^  « 
force.    JU  current  6^  commutator  ouly  the  tao 
coils  at  the  neutral  points  yield.  There  is,  at  present, 
no  better  ring  armature  than  the  Qramms,  nor  s&y 
other  fonn«  that ^X,  am  aware  ef,  that  .wesldaot 
give  alternating  currente.^A  MsmcAXtiSsDiZDEn. . 
147030.]— Watch  BepalrlBgrw— To  ♦*  Altcubi.'* 
—In  reply  to  *•  Country^^  I  fancy,  from  your »«•• 
soription  of  the  state  of  your  wateb,  that  you  htr^ 
*'  topped  "  the  wheel'  fob  touch— ».*.,  you  )iatt 
shortened  the  teet^  so  much  that  they  pass  tbe 
verge-pallets.    To  remedy  this  defect,  your  wbolt 
efForts  miufe  be  diieotad  to  Betting-  the  wheel  t(». 
ward.    This  will  have  to  be  dona  by  fllief  awsy  s 
portion  of   the  potenoe^8li|x,  also    ^e  eoanter> 
potenoe,  which  is  the  Jiame  given  to  the  sqqstt- 
shaped  stud  with  a  horizontally  •pierced  hoU  ia, 
n<»ar  to  the  under  edge  of  ih^  top^^ace^  and  irtoeh 
carries  the   «*  follower."     Take  off  a  little  froei 
each,  filing  perfectly   square,  and  then  hj  tiis 
escapemeat    {f  fdond  short  stiH,  Ukb  a  tittfe 
more  off  ea^  as  befof e- '  ,Tou  wUL  of  boufts,  hafs 
to  take  the  Watch  to  pieces  to  do  thisf  aad^ 
ooUet  and  hairspring  should  be  removed,  which  is 
easily  done  wiui  a  penknife,    tfefmre  doing  this, 
mark  the  positioivo|rUiejead-^x  the  hairsonng,  to 
that  it  may  be  rej^vWJidt^  A^mer  position.   To 
try  the  escapement,  set  t^^  wheel  in  its  place,  to* 
getherwith  the  verge,* aud,  with  a  pointed  m* 
pi«ss  n^watd  th<Ef  wMelM'the'.Mafice  is  btiu 
moved  badtw;ard  iM  forward  as  it  otd&am 
goes.     There' should "l>e  the  lame  amount  n 
"drop"   u^  "draw"  to  each_pallet.    At  thb 
point   t  muit  ^f  l^lMtiw^W6X!aMi*'  ths 
complimeat  to^ef er,3F^i^  ^  some  diawings  oftlie 
verg^  escapement,  in  one  of  his  articles  tipoa  wsMi 
repairiagvpuhUslMdiaboiiii  Uu^e  weeks  ag^  Xm 
wm  there  see  -  exaetlf  haw  tha^  eeoapemeat  ahesli 
be  set  to  worit  eoivsot^,  as  he  gives  an  aoootslt 
description  of  th6  "  drop  and  draw  "  of  the  *sci» 
wheel  teeth  uj)on  the  vei^  p^^llots.    Tie  litUs 
slit  mhiok  oanies  tbe  wheelTend  plv4»t  ismovaUa 
II  tbeae  is  toomnch  drop  epon  the  hottom  aaUsI, 
force  the  slip  a  Tery  httle  way  tfafough«   To  de 
ffais  aoonrately,  score  a  fine  Une  aeroes  tl|e  fsee  d 
the  pot^ce  and  slip ;  by  that  means  the  udnotert 
alteiatiou  li  obs^ablsw    If -too  aalich  dzM  is 
found  at  ih^  to|>  phllat,  then  tbe  slip  must  be 
moved  the  reverae   way.     Obaerve,  after  thsip 
alterations,  that  the  'scape- wheel  is  not  bound  in 
the  holes.    Itinust  be  petfedtly  Yiree.    Small  steel 
broaches  are  used  to  free  outthe  holes.  Tbe  watch 
18  set  "on  beat"  sifter  being  put  together.   To 
effect  this,  plaoa  your  thumb,  while  holda^  the 
moveasent  in  the  left  heod,  upon  the  ^eoetafis 
wheell,  attd,notiotoEthe  position  of  aeerlMi&'bcr 
of  the  balance,  or  ttie  banking-pin,  and  makfngi 
small  dot  with  a  needle' or  drill  poSnt  whefe  it 
rests,  press  the  odntrate  wheel  forward  in  th*  wty 
the  watch  goes  ,*   this  Witt  send  the  baUnce  tD 
I.     r^ow    notice    exactly    the   disSaofe 


one    side, 
the   pin   ,or 


bar   moves,    smd    make    another 


dot;  then  press  the  contrate-wheil  6n  lu^sifl,  to 
send  the  balance  on  the  other  way.    Mark  tli£ 


distance  it  rune  till  the  fsJl  oeiaea ;  make  soother 
dot,    and    notice   if    the  first*>made   det  is  ei- 
aollyoentrsl.    It  must  be  so  for  tbewatehtobe 
^  on  beat."    Presuming  the  drop  is  right,  siadthe 
wheel  free  an4  t>eat  correct*  Uie  escapemat  asy 
then  be  considered  perfect.    If  it  isrealt^yosr 
intention  to  try  to  put  new  Tvr^ee  to  titeocbtr 
watches,  you  will  find  almost  taeurmouBtaMsdiii' 
cuHies,  unless  you  have  had  eome  ex^ridne^ft^ 
tamiaR.    It  iaealy>afters0v«ralyM»s(pret^** 
in  canons  Simple  ways  that  the  aeoeMiyhght 
handtrd  skill  is/aequired.    IX  -^m^  areavt^fted 
with  the  bnmpe  of  patiesice  and  pertessssiice,  I 
should  advise  you  net  to  attemaa  it.    Tot  csa  fct 
a  verge  turned,  add  properly  freed  and  Vated. 
for  about  Ss..  providing  you  do  the  other  psrt  of 
the  work.   'You  wm  find  idvatttetseAttefavk- 
men  to  ivtiom  you  could  send  the  job  if  yon  rtfw 
to  the  '*  Sixpeuny  Sale  Column.^'    All  y4u  would 
have  to  send  would  be  the  *'top.ptate,    with  regu- 
lator cover  screwed  ou;  bttanca^srheti,  wHbhsir* 
spring  collet  on ;  balauce-<»ck,  eos^ wheel,  ff- 
teace,  and  follower.    If,  after  this,  yoiistfll  inlfc 
to  try  your  hand,  I  wtU  dv^  what  I  can  to  pst  ^^ 
in  the  way.    l.msy  addr  however,  that  Hke  subject 
has  been  ably  treated  by  other  oameepondsal*  not 
so  very  k>^g  ago.*— At^oJOBi 

[4T0S2.]-StOttelienge  an<l  fihut  W^^rthfp- 
The  following  is  ex'racted  frum  TlTf.  OeO.  C. 
Yatea*a^p9pw/asTSiq>ea^^iilulsai  AooeaMigs  of 
tbe  Xaoohester  Seient««e  mudeats*  Awoctitka>~ 
*•  Direct^  in  the  entrance 'Ifb^, to  the^  cWejjft 
Stonehenge  stands  erect  an  uu#rought  i^ooOQm, 
I6fc.  M  h^gttt,<^|»p«arlr^«eiU«i>lie  ^Ffisr^i 
^el.*  A  periiOn  lita^tdtnic  on'  tha  so*aal>da>m* 
stoud  at  t2ve  ^umtixer  soUtoe  wfd  afe  thii^lMnm 
immediately  oyer  the  'Fi  Jar's  HeeUr  tbe  iop  of 
which  stooe lex^tly  oeineidAi  With .  the-  ihu  ^  tha 
horisr^a^'^-^DiiiiOKiK 


.JLfiski-lfeai •  ii!T^flt-ftCTJ'''ii<fiiir»ij''AyfTn'  kltfr>"wr>tfT^^  ntf  kHrTCTJrfniiV-'w;-; 'ich 
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trsmmuia  quebies. 


i4  IMm  of  fiMTUf  < 

our  rratUr*  will  lohk  ovtr  the  lfi$(  and  tviU  what  ij\fomatio» 
m»9  ««  fof  ih€  ien^jit  of  thtlfJ^lUna  contHbutofg, 


tm^ 


CHUS  ent  fant,  •«  lletfor^  h%M  implied  to  4e84f ,  49D83. 

46480.  Oaloitn  on  Ftekrfei^'6>»  '- 

6w««i  for  InMd  Pip««,  60* 

awDp. .  jcoaeauonai  Pri^e  Trusty  69^  . 

4B|n.    Sfaioing,  70. 

IM79.   Idiagnuns  of  OadUactin^  fingiDeH  as  on  Lo&Aon 

4Sf n.  OMAt  Bt»tiau  and  Ore*t Nocfttem  JbHit  Hine,  70. 

48176.    ObU  Window  QUfi^  10,,         ... 

4«4rfll   X,AndN.W.^ng<fteA,Vp. 
4»ff«.   6t>e4m  OtrriAgcs;  70»     •     '    ' 
4018ft    DiftiiiOlul^iVb  k,  fa.  t       '^^ 


*'  qiei;keaw€U  Caoc>j^a,%kfr.*'  p.  Hi. 
iabtfUt  Kax.  T^Ine.  tD4  Cord,  101. 
lek-kiln  wltli  Down  LiiiiugUt,  1C2. 


L)o«niJ 


lift  th« beftiiftietf*TMTe%Um boiler 9f  a  kitcbeXk 
tsafte,  both  (or  *n  open.an/^  for  *  oiOM  boiltrT— 
IXuifflTfi.  '  '^^      ; 


tion 

ilfr  knomi^  rtt.JXbit  no'  p(^bKo  Ibuildinir  <vtt  ^  p^oto- 
flnpbed  irMkoot  1lk»MmiM(ioii«f  tb*  Bou^  ofWotkf ,  OS 
llMra^Wmy  oQ0t'Vb«a<«Me«h«Tiof  Uken  *i«ttffv»Mc 
ia  tb«  «»rl7  monog  for  ihA  pufpoee^f  plMMfimphing  the 
iculptore  ai  Ui»  ba«e  of  ftxe  Albert  M^monaU  X  wa»  pje« 


,_ . _iwnonaUiva»pje-' 

by  bne  of  me  keepers  <ntbe 
otd«^r.  *  1  sfaoidd  be  glad  if  Mr. 


ve&icd  f^a  doing 

I  nad  no  otd«^r.  *  1  sboidd  be  u] 
Wf^lktrMd  cdttid  taioin  w  b<f^f4r  (the  Bo«r4  of  Works 


(round  Ibat 

W««knMId  < 

iM^pDirBr  to-«ak«  aaoh  arbitrary  voiet  ifithoub  finrkicr 

■otiottof  lb;  MUB0  among.  iMi  other  bf-Iawt  on  their 

■otk»*bo««aa  Z    AiUo,  iiyU^Uier  it  i»  neoewaxy  topbtaia 

aa  order  to  draw  or  akoich  public  bulidingB  I- JT. p. 

[Wn.y-Wm^6bm9ttierm   »Bd   JeweUer*.— 1« 
tMRaojr  Directoir  Dubllshwl  uf  tbf««  tzaoesy  Mcuilar  t^ 
builders,   ext^eers, 


ti<m  pnbliflbed 
ibittenen,  and  c 


by^toly  of  the 
W  trades  t-'tV.l 


[470a8.1~2Ciistel  Of  ^aAS'TCan,  anj  of  your  numer- 
otu  readfere  de«cribe  the  double  expre«8ion  in  the  bar- 
numlbms  of  Victor  MttnteT.  In  Vol.  XXIV.  of  the 
'*  B.  H."  1  2  find  a  deMTiption  i>f  it  ae  patented  by  W. 
M.  Amm  ;  but  thia  ia  a  ciiif«r<Be  vrraagement  of  it.  I 
bttt0«e  in  Mustci'a  is8truDMtit«  Ufene  tre  two  obmU  re«er- 
win  ia  additi^  bo  the  lurae  reMivoir— s^ne  fur  the 
tolit,  and. one  for  iho  baes.-^t  XL  K, 

[4709a]— Clock  Qaery.'^I  have  aa  Anyniean  oloek 
vbich  atrikea  ao  (wt  that  it  ia  alnu>«t  imposaible  to  eount 
it.  CftQ  any  of  our  leadete  kindly  inform  me  what  it  the 
Qtoae  of  thi«,  and  the  best  method  to  remedy  it  ?  and 

147040.;— ^ilmofiraphy.— to  Ma.  l»UMpasKir.— I 
Ure  be<9  anxioujiily  hopmg  tbit  Mr.  Pmnphioy  would 
gSrens  tome  aeconiit  of  mB  latett  depaituro  in  flhno- 
pifitf,  I  have  «  «a»«ra  Janiit  ttcy  for  vmk  with  Ofrdin* 
ay  double  dry  plate  a  tde%  Uid  altbongih  WM«  I  boyinff 
a  afwobe^  I  nlipold  have  litU^h^it«tion  in  adopf  ioc  the 
flkaogiaph*  X  hare  ncit.  \et  te^n  any  methud  which 
ffeowd  to  me  f eabible  of  adding  the  use  of  the  tilms  to 
what  I  a!re.*dy  poflWMJ.  Now.  howeTw,  Mr.  Pamphiey 
a^^ezttaM  in  ^mor  **  Sale  CbhitQii "  a  fltakr>graphie  dark 
■lidetDbeapplieil  to  wdinayy:cailterii«.  eAdif  newonld 
meoaaeinrdfcoripfti  not  it»it»9Ul^^  I  am.a«xe»beof 
uUfBit  tfr  many  *J.  one  readera  «•  WtU  a«— AMAxaua. 

t4704t.>^B«iii*apota  oti  Of— a  Telv9t.<^How 
eift  I  reoMiTe  lajn^-^i^to  ftom  graen  fr«  Ivei  I-^IMlta. 


Uaabole  (p«rh«p»  2in,  diam.)  in  ihe  centre.— Mikixo 

Aai»r. 

{490is.>>Cameim.'*I  hays  tok  oba««tiTe.  s  ojn,,  of 
J«niB«  at  Pan*  (portrfUt  at  payaage).  Will  any  kind 
leader  ^ve  lull  pitrtlcubtffl  of  b\z^,  S:c.,  to  make  a 
><mera  for  It  t— A  DtJicn  StmscUinit. 

iffOM-KGhrMoxae  Si  giafit-^-On^  of  ny  friends 
Mt«adat<»make  a  nqodel  Qtamxi^  eugioe.  He  will  fol- 
piQaaot'«  *'rbyaic«,'*  wlio  giyee  core  180m{^tre,  32 
bobbfau,  f4m.  tixiht  diatn.  wiie  core  0-lOmtn.,  diam. 
wire  bobbins  a-fomln.  tit  nAnt^  6till  following^  parti- 
«da» :  Dtam.  bobbin/  wlrt'of  bobbina,  silk  -oroottob- 
^^KTed.!  Qiiatfae'bvr«idiQQ  magaeo  be  rephioadfaQran 
^wetro^maguet  t  If  so«  %hat  ditneoaioDBj  diaa.  oC  wire, 
^quatatgr  t ,  Adi|tf..ivct  4eacr»pU9):i  will  b« thankfully 
WttTedby-r-At)c'iGn  bcbsobibem. 

t«04ft.)— Wir»  Sarneu  for  We«viiiff .— Coul  i 
mioiagwe^ae  any  ioivrm$tion  *bo«t  thaatachinafor 
■JWog  wii»  hMi^  mentv4>ea  in  VoL  XUL»  No*  318, 

l4m.)r>TelatilM>ao  JSa(pfrla»ent.— Will  any 
^«>ero|a  pair  of  ••  ti^U  *'  »f  uther  magnetic  telephoaai 
{<>t»t*lajd>opiavtDtor  by  tiy  iug  an  vacnerimeut  for 
Wffl  T-  thtii :  Bonk  wme  cotton  wool  fn  eau  and  water, 
»a4  TMik  the  Wrt  wool  info  «at  h  ear,  so  aa  to  got  as  large 
•  otataA  toilkoe  ««  po  sible ;  iftiuk  oaa  of  the  ends  of 
JJffrom eath binding-screw  of  tba  tclspaone  Into tiie 
^>>^,  and  pat  the  tclephoue  diaphragm  downwards  on 


a  r-iaoo  or  musical-box,  and  i£  aD>'  h«^riag  oan  be 
obtained  two  to  e«icb  wire  frum  tbe  telephune  ;  o  innect 
reap* otively,  a  2in.  slip  or  w  r.»,  and  n  cop>  er  or  platinum 
one,  andletthes^  dip  into  a  gsss  of  acldalated Watt«, 
and  n^ite  the  difference  of  lieariag ;  if  ^ay,  report  progress 
in  the  *'  B.  M."r-  Ciiar<;H«.»ji. 

f4^047.>«Kedloal.  — 'Q[^9  Oa.  EoMutins.-I  am 
troaMedwith  a  rtd  patcb  or  rash  on  4ha  oreastb  It  eomes 
and  goea  wieheut  any  aoparent  reasoo»  and  MMsetim^ 
altogether  di^appetrc  Within  the  iMt  few  days  it  has 
opptarSd  nDd«^r  my  rlthvarok.  la  both  places  M  aetms 
to  gaosramuogst  the  hair  which  coTarstbesoitiases.  As 
X  do  not  wmh  to  na  it  ^pretid  anv  furtheri  I  should  be 
«lad  if  you  wouki  point  out  the  ^use  and  aoggest  remedy 
or  means  of  avoiding  the  ailiLcnt.— Su^Fwowsr. 

(47048  ]*-ar«anhiraa«.-*4  h«ve  a  larga  gsteoluraBe 
oqnneetiilg  two  iMicts  *it  the  hotiw  .tQeeth«r>  w^  along 

gie  aid«,  and  g  lass  the  other  side,  «na7  aod  roof*  I  bfd 
ouitht  of  bivi^g  a  vine  or  two  aluog  the  wall,  bnth^ve 
hesrd  that  lIowerB  wfll  not  do  Wrl|  along  with  a  vine.  Is 
this  #0  !  dan  any*  h>  make  aotde  vtnrg^stion  ss  to  laying 
out  tbe  ptaoe  to  look  melt  P^ExMumrtsTen.' 

[47049.]— Oildine  Book-ed^aa.- Can  anions  tell 
me  the  beat  Way  to  ^tld  the  edxes  ^t  book -teases  T  I 
tried  both  the  rerept*  giren  in  epon's  **  Workshop 
E««iiiplV  but  tbe<  g^ld  leaf  wo>iid  out  atiok  on  to  the 
adgss  propstly  -with  eith«r  .of  thtna..  Mybaokofgald- 
A4af  baa  piaees.  of  ^/wtxed  tiaane-pt^pcr-adkesiag  ta  ^ocfi 
Je^  to  tsk^  it  out  of  the  booic  vi(lu-J.  K.  B,     . 

[47060.1-Hot-alE  or  Vaponr  Smthsi-^&unly 
some  of  your  jvadtrd  can  give  us  ttxe  bemrilt  of  tbeir  ex- 
perfteoe  itfthe  coii>trttctidn  of  hbt-i^  w  rapoi^r  oatbs 
fordiim#st(oWK«f  Itisqniletwaatt  y^earsagiosinotfMr. 
Urqnbart  )eatar«d  and  wrote.  dUL  the  Tiaklab  bath  and 
its,^any  a4«antiw«8 ;  au4  it  has  now  become  •qnita 
isahionable  lor  both  ladies  ana  gentlemen  to  spena  a 
month  or  two  at  t^dn>p«tbio  establtehmcnts.  But  as 
the  cost  of  r  sfSsnce  in  socb  rULS  fiom  six  to  flftiqn 
^ilKhgft  a  day.  it  r»  stricta  the  use  of  atioh  eatabUshm»at« 
tOftM'ficfa*  -An  aninigenMae-fureadla'battiB'lw  ana's 
own  honsat  tn  which  thv  bslhtr  oonlA  attend  On  UaiMlf 
or  hei  self,  or  if  ai^  invalid  could  be.  .looked  af fan  bf* 
relation  without  expense,  would  be  a  rQ«l  boon  to  the 
t>oorrr  gentry  and  the  mlddts  c)a«s  gonciainy.  So  many 
fktbers,  brodiers,  snd  sohs  are  liow  fair  amateur 
mechaai-s,  I  am  tntt  tfkat  a  p«per  of  explsie  hiatractiiais 
■for  thaconstniction  of  such  vould  be  weiaomad  hy  many. 
Jf  tbe  principles  Wi-re  only  fuly  d«>taned,  uiany  amatt^ur 
mechanics  oouM  apply  them  to  their  own  houses,  ind 
give  iheir  families  the  bentfit  of  what  fs  to<»  often  looited 
on  hsaa  as  a  Iwxory,  bat  aUoh,  m  the  Ba^t,  laTeoog- 
nlsed  as*  neoeaiitft.— Xr  aaaui^  StrDanv. 

'  [47061. l^Crutohov.  dk;d.-^Oan  anyone  t«^  me  the 
kind  of  wood  uaed  tur  in»king  orutdaes  and  weoden  legs  t 
I  wish  to  moke  a  pa;r  ot  sit  ts,  aod  requuss  a  light, strong 
and  straight-grained  wood.— K. 

(47052.  ]-jPaint  on  Mowin^r  VaoliioeB.— X  hayo 
several  times  Lotioed  a  kind  of  Lalnt  of  a  elivety  nature 
on  grass- mowing  macfainrs  ana  tlie  Hke.  On  exsmrna- 
tk>n.  I  b*  Ueve  the  iron  flrso  Is  pilated  whil<>.  Would  soins 
ktnanogssponiqt  infort  um  horn  it  is  nude  I*-tDAV* 
tionn    • 

r4706S.>^A  QueMtion  fbr  Speoti  titii  Anftlystt. 

— IbaTeieeenily  gone  into  a  nouao  where  thuoisa 
small  4»aeervatury  moloaed  by  grouiidHglsss  windows. 
Xiotii  (he  preTiQiu  oi  copier  and  myself  hare  found  it  al- 
nu>st  Wpffsible  to  keep  pUnm  auvo  in  it,  and  (hat,  e>i- 
dently,  from  no  fault  m  the  amount  of  beat  supplied. 
The  fvw  plants  that  do  dre^  oat  a  miserable  existence 
are  pitiable  to  look  atv  aod  induce  in  one  a  fit  of  m^n- 
.obohan  every  ume  we  visit  th«m.  X  may  mtation  that 
the  windows  fsce  the  «outh.  and  thare  isi  t^aref/iMe, 
pbntyofaun.  Now  )t  has  ktruck  me  that  the  fault 
probably  lies  in  tke  windows  httng  gronnd-^lass  t  and 
that  possibly  1  he  actiaic  rsys  of  the  sun  ane  obstructed 
by thiag]ass,an<i  prevented tnun  x-  aching  the  plabts.  Ha* 
anyone  taken  the  rptctrum of *'un ligb t  ihrotigb common 
around-glass  ^  And  )f  ao,  what  light  does  that  spectrum 
throw  upon  this  question  T  If  I  am  righ^,  can  anyonv 
tell  me  Whether  any  oth»v  gfa^s  -  tban  phun  clear  glass 
«iUdo,aB  the  o*j0sen«tory  looks  into  a  yard*  and  1 
would  iheieiore  prefer  soaiethng  that  wimk)  obatract 
vision.  That  is,  ta  ihwt  anytbina  tha^  will  obstruQt  the 
vision,  and  not  obstruct  light  sna  the  life-giving  x>ortion 
of  thtt  fetin*s  ruYB  !— Adjaatiii. 

1^47064.]  ^Inoandesoant  lABxpStr-Tbere  are  now 
being  sold  small  incaodescet.t  1«jbp»  (5*caodle  pewei). 
said  to  be  lighted  up  wi(h  two  Bun^en  cells..  Could  any 
of  *•  ours  "  kindly  info  m  me  if  it  in  po-sible  to  Ifght  one 
of  tiio  lamps  with  I.«c)anch(^  ce  I?,  aod  how  many  would 
it  take  to  do  so  T  Ar<-  rot  s-x  or  eiubt  Leclandktfs  equal 
to  two  fisnaeas  7  and  can  this  number  of  cella  be  Jooied 
np  without  aetting  up  a  resistajice  t  j^\^^  kialirtell 
mc  the  yreateat  uumUr  of  quatt  Letlancb^  oalU  that  oan 
be  joined  up  without  loHing  any  power.  The  above 
lamps  are  2s.  Gd.  each.— Bell. 

(47055w3— Qard^oard— Is  often  n/ted  for  flapa  and 
ahntJlerB  of  small  dark  alide*,  aod.  answria  eacixemely 
well.  1  wi«h  to  know  how  to  make  this  cardboard  auit- 
able— it  must  be  elastic,  atiff,  an  ootb.  and  durable,  t 
have  triMl  ta  saturate  "  Bristol-boat  d  **  with  hot  glue. 
T.  is,  bowever,  softens  in  d«mp  wvather.  I  aIt«o  ined 
thiok  coadng  with  sheUto .  vtfndsh  }  but  ttiis,  too,  has  its 
defects.  Will.aoms  txpetienosd  Iriend  giv»hi44flunri- 
enesi— E.B.r. 

(470fi6.>— Baotexia.- Wil^  aomobody  give  a  pnotical 
bint  on  tan.  beai  mcabs  of  k>  epingharifi  (mt«ndea  f  r  diti- 
tUIing  alcoholic  fetmeiitatiou)  me  ttiaD.  objt^ottonable 
gMWks,  ur  iiji  th'TS  a  msaaii  of  separating  th^m  from  the 
proper  Uirulsa.  The  baaia  m  q<testioa  ia  made  oa  the 
CooUnentalsysttmfrom  rye  ana  malt  meal,  and  lactic 
lermentation,  eucoumged  by  its  standing  3t  hours  befor«i 
the  active  feraieuting  mutter  is  added.  1  find  acetic 
germs  are  developed  m  a  few  days,  and  that  all  the 
maladies  of  Pasteur  would  appear  Uklesat' emoth.r 
bana  were^iuged  frequently-  X  iiud  the  barm  skim- 
mings of  a  bade  atteuuat  a  wit»  such  yeast oonta^n no 
bacteria.  X  cons-queitiy  use  auch  skimmings  as 
"mother"';  but,  uniortunately,  barm  e«mtaiiiing b«c» 
terla^ev  wicb  an  old  **  mother,"  does  notthrowtbe 
yeast  tQ  the  feUfaoe.  So  1  eabnut  a«ail  miself  otakim* 
ming.    I>uriog  this  warm  weather,  would  it  be  advisable 


to  keep  sll  barm-ttibs  cowr«d  ?  If  «>,  with  what— Hnon 
or  wood  !  Would  be  very  grateful  for  any  iotformaiion . 
— Ov«*KT. 

L47O57.)'-Olaa0  or  £aamel  on  Xron— Inthe 
MFcnAi<ic  of  yt-b.  5,  two  redpes  were  given  for  a  o  lat- 
ing of  glasJ <on IroUj  me  of  wuicb,  itwasst.ted,  woidd 
JMA  s«Mkd  w^;-ike  uthtr,  on  trial,  was  tound  too 
imnaible  for  the  purpose  required.  Poihapa  some  of 
} our  numerous  convspondenta  aid  oblige  by  giving  a 
recipe  for  glaze  or  enamtl  easdy  (usiUe  on  a  suifaoe  of 
lion,  say  at  a  low  ted  heat,  aid  wLicU  would  sUnd  ♦»- 
postxre  to  the  Weather.    OcHonr  is  of  no  consequence.— 

Wos^l-Ohlorato  of  Ume,-To  W.  J.  LsuflAerKa 
AND  A,  ALtBji.— Wiilyotl  T^kinttcmogh  to  give  me  a 
pracrlcal  process  for  the  mannfaeture  of  chlorate  Of  Mme  ? 
A  aaeMioa  by  eblorine  gas  pref  erred^  Also,  tan  elilorate 
Of  lime  be  made  from  ble«iobing  liqmir  or.  blceehing 
powder  sit  fl5XI^^JUMasXBwi««caaAaaow.  • 

{470G».>^Xroii  Boiler  Ohlknitey  B«8%is«.-X 
hawB  a  Terliaal  boiler  with  fnrmagiii  inDa.ehknney  pcojeet- 
iag^ltfuagh  fiopf  of  httiidinif  about  9f».,  and  do  all  X  oitn 
1  cannot  keep  it  from  rusting.  P'unt,  tar.  ^c,  aU  eoma 
off  in  a  ^cw  d«*ya.  It  has  only  been  up  about  12  months, 
and  what  with  i>crapibg  ai^d  painting,  tbe  original  I6th 
iron  is  re<fueed  te  1  -esud  Can  any  read^  kindly  suggeet 
a  remedy  t  And  greatly  obUgo^p;  B« 

147060.1— Attxiogplierfa  THtrog^n.^-^BM  ft  been 
determined  wha^  quantit^4  «>i;  conibine^i  i^tmospbtrio 
nitrogenlare  br  nght  down  to  tbe  ^  by  tain  in  the  Ibrm 
Of  nitnc  ^id  7  Ii  it  has,  esn  bifyoae  give  nvethe  quuiti- 
Ckes  per  aerb  per  annum  *  I^  IjKiHBii. 

[470rt.l-MUijig  Br*i«»fbrM*ltln^.-wm  nny 
reader  fnform  me  how  to  mrx  bhiai  for  mbliing;  aa  as  io 
Jmvb  it  to  a  nioK  yeUew  eohMf)  and  soCot^Aaunsna 
MooaBBaj*    /  .    . 

r^TOoa.HPlaster  Oa*ta.— Will  eome  1  nd  reader 
inform  kne  how  plMAter  of  JParia  -casts  nxh  flLished  a<ter 
being  taken  frvm  the  mould  !— ss  X  cattiotl  get  a  glossy 
appearance  npon  mine.— i^xious. 

C47063.1-Hydrtt.'uHo  iloita,i:.-ts  it.poaaitilQ^o 
make  nn  nydraulic  mortur  cuntaimng  cjiustic  alk^lies^  as 
my  materials  contain  caut^ie  ulk^iirK,  and  I  want  to 
makea  fltaa  nsuiear  t  Wdl  any  of  *<  ours  "  kindly  oblige 
with  a  ftemuia  !«I>Kamawx. 

r470B4.1— FUttht  Of  Bliie  BtUlet.-«ttppoee  A  tffte- 
buikt  tobe  flMoat  a  mark  dOO  yaids  awayvwithawiad 
bk>«iDg  at  ngat  angles  to  the  ins  of  first  wha^carve  (la 
a  berisootoloirec^n)  does  the  bullet  desoobe  in  amiie- 
quenoe  of  the  wiod,  and.  if  the  deviatiun  ot  the  bullt;tJs 
tun.  at  100  ysrds  from  the  muzzle  of  the  rifle,  what  will 
be  the  amount  of  deviatiou  al  oic  h  anccossive  100  yards  I 
WiUsome  mathematical  friend  obhge  !-^A  Bjrunus. 

{470C8.]-OalfiRa'alEodieal  Battary.-^Woald  Mr. 
Tnncsfctqrt  ur  someone  else  wins  kuews^  kindly  iafosm 
me  how  the  ooii  in  <^ailZe'a  m.<jiafd  batteiy  is  con- 
structed ?  X  haive  access  to  oue  whicii  had,  uriginaiQyi  a 
>mHll  chloride  of  silver  ceil.  This  has  teen  removed, 
snd  the  oeiiiiYxsed«  with  a^  small  ttsntomate  eoil,  and  it 
Siv9»  a.  much  ptore  powerful  current  than  a  coil  thxttaor 
foui  times  the  aixe,  which  I  coustruuted  luyself*  X  don't 
Uke  to  take  it  to  piecea,  as  it  is  LOt  mine.-  Os. 

[47066.]— Sciaaora  azid  Baaor  l^rindioff 
Hacluno.— Will  anyono  oblige  i>y  giving  me  instruc- 
tions (with  a  sketch)  ft>r  makmg  the  above,  a  small  one 
to  run  as  light  'nH  pos>ible,  with  only  one  ttesdle,  as  X 
h  .tw  only  one  leg  lor  drMag  of  Is  f— Oss  Lso. 

f47T)6r.l— Dynamite.— X  was  much  interested  in 
"M.  O.'s"  ttccoutit  of  dynamite,  and  should  like  to 
knv>w  bis  opinion  aa  to  wbetuer  it  soould  be  applied  on 
the  surface  of  a  rtiot  or  rock,  «<r  put  m  a  ho'e  bured  lur 
the  ptirpose  t  fiome  of  the  woi:ktu«fn  complain  tbat  the 
dynsmite  vapours,  alter  ^h.:  explosion,  give  ihem  a 
hsaoadv.  La  ti.is  *^M.  C.'s''>  ea^cSlenc4«lso  T  Does 
he  oonaidtr  it  equal  or  superi  r  to  toui*e,  gnnpowdergor 
litho-lracteuriorpLastiug  .ree-«tumps  ?— 8, 

(47068.  J-<^9)«relIiaff  and  Fain  ^tiont  tbe  JCaeaa. 

—Five  weeks  ago,  my  eon  had  a  somewhat  severs  attack 
uf  rbeumstism  ihroughoui  the  tight  Ug,  the  result,  X 
think,  of  gelt  ng  thorou()hty  wet  a  oay  vr  two  before  tiie 
attack.  After  a  fortnighi's  d.iatjon,  ihe  'heumatism, 
during  the  following  weeir,  gxaduully  left  the  leg  aatiU 
aLta^end'jf  the  wswk,  th  le  waa  acara^ly  a  traeaof  it 
left ;  but  ^wr  three  more  daya  bad  p  seed itieturqed 
wiih  increa  ed  vigour  to  th-4  kuee,  where  it  seems  to  be 
selted,  aud  which,  at  this  time^,  is  rather  atin  and 
a«roUe%  MndextT'iaely  pamfnl  ^f 'walkiag  is  attempted. 
It  ia  worse  when  be»itaa.  Will  Pr.  ltkl^^d^  give  alif  le 
advice  on  the  above  I  Will  he  aiso  give  a  little  advice 
concerning  my  daughter,  wuo  ii  the  subject  of  allRht 
swelling  and  pain  in  both  kuq^,  rcaulung  fromilallmff 
on  tbe  knets  whilst  skating  on  a  .  ink  a  few  months  ago  T 
— B>lirDe« 

[47069.]— Pmit-ffrowin».—WaLted  the  name  af  a 
goodworii  on  grosUig  btrawbetiiea,  iaepber.ie%  black 
cu. rants,  ana  otLei  fruii  ?— ^iguuA'  our. 

[470?e.l— To  Kr«  AXion.-Omld  you  giie  me  a  Ust 
of  harmleBa  aniline  eolours  lor  &  nfectioneiy^  blae» 
blHCK,  rod,  yellow^  und  grceu  I  Alao,  if  ihe  ordinary 
commercial  coluurs  wi  I  oo.  or  must  they  be  specially 
Preparen  fbr  th«  purpose  f  And  can  th^y  be  mixed  one 
With  the  other  to  alter  the  tfuts,  ur  uiusb  tacfa  te  used  by 

itself  t— HiGHLAXDXM. 

147071. V-Bailway  Ttfttokai— ^  Ma.  CtaionfT  B. 
Stssttom.— Would  you  kxudly  Kive  me  the  •  xact  Ifnglhs 
of  the  trucks  u^eu  for  ^oods  iratiic  for  varioua  purposes, 
and  the  widths !  1  know  ihi*  >*  iuth*  v^ry  very  litrle,  but 
I  tbhik  the  lengtibs  are  diif <  rent  with  ahnost  ea<^  Com- 
pany. Siraogely.  Bar  y*s  **  hailWity  Appliaooes  '*  does 
nutgiveafvy  Irn^thaatall  in  the  u.\icU  on  'i^rucks.— 
MaM.SoC^>o. 

i47072.]-^Zino  from  Spelter  Fumea^— Oananyof 
your  raMOKra  inform  me  a  way  to  paeoipitate  leno  from 
the  spelter  fumes  of  a  ditt  furo'^oe  *,  They  aroagxesS 
nniMnce  to  the  neighbourbo«'d,  ana  it  wunld  be  a  saving 
if  the  zhic  couta  bo  caugtit  It  ban  be^n  stig^ested  tbat 
abiidgeof  red  b%>tcatbbn  In  t*«  flue  wotUd  answer  the 
purpoee.  Bave  any  of  >tmr  readtfiaaay  expcneneein 
uae  mattevi  ov  <oo«Ud  tier  suggeat  any  other  way  t— 
Oarxbt. 
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[47078.1— ABtroAomioal  Byepieoe— WiU  *'AIde- 
hmxk  "  kindly  adTue  me  aa  to  mn  aatronomioal  eyepiece 
I  wiah  to  putotiMe  for  a  2in.  terres  rUl,  80in.  focus,  by 
Harria,  Holborn  I  The  tel^oope  baa  good  deflniUon,  but 
the  field  in  not  ao  bright  aa  U  modern  in«tnuscnta,  in 
conaeqnenoe,  I  think,  of  the  o  g.  bemic  made  of  tiie  old- 
faahioned  green  ilaia.  What  kwd  of  eyepieoe  ought  I  to 
get,  what  power,  and  what  would  bo  about  the  coat  t~ 
Tiao. 

[47074.1— 8teain  •  Whistle.— I  am  wiahing  to  mak^ 
a  new  whUtle  to  my  S^-h.p.  eniine,  aa  the  one  now  on  it 
is  far  too  amall  and  •brill,  and  I  ahaU  be  muoh  obliged  to 
aoyof  oar  kind  rotidera  if  they  will  give  their  opinion 
or  opinions  as  ta  wtetber  I  sha'l  be  able  to  make  one  uut 
of  an  old  force-pomp  baneL  It  is  made  of  a  very  good 
piece  of  brass  p)i>e  luid  perfectly  true.  It  is  l^in.  in  dia., 
and  Gin.  long,  oein^  l-16in.  in  thicknes*.  I  «anta  very 
strong  and  deep  tone,  ss  it  bas  to  be  beaidalong 
distanoe,  and  distingbish' d  fiom  two  other  steam 
whistles.  Also,'  thetr  opmions  whether  allowing  the 
steam  to  strike  on  tbe  bfU  through  a  number  of  small 
holes  drOlevl  in  a  drele  of  the  siime  diam.  as  the  bell  will 
make  any  difference  as  to  the  eoundingof  the  whistle,  or 
whether  I  must  malie  a  peifeet  oinle  !  The  former  will  be 
mueh  the  easiest  for  lue  if  it  wtU  answer.  Also,  what  is 
the  proper  distance  for  the  frdge  uf  the  bell  to  be  abore 
the  plate  from  which  the  steam  isnies  t  May  I  have  the 
bell  any  length,  or  is  there  a  lioiit  ?  I  always  have  frr  m 
501b.  to  601b.  of  sie^m  m  at  the  time  I  shotild  me  tbe 
whittle.— Bkuoh  at. 

[47076.1-  OralorEUiptioOhnok.-In  the  "E  M." 
No  852,  July  22nd,  18S1,  Dr.  Bchobbins  has  an  Mrttde 
with  the  above  heading.  Not  havmg  sufflcent  mathe- 
matical knowleiige,  I  cannot  make  outeittier  wbathe 
piovasorbowheprov»8it.  Could  not  some  of  vour  readers 
giveaplaimr  statement  than  that  pubbuied  by  tbe 
dootorl  As  a  fu>tt>er  aod  relativequevtioxi,  itmay  be 
asked—'*  Does  the  '  BUipUo  cutter '  produce  the  some 
kind  of  curve  aa  ihe  chtiok  does  I "— B. 

[47076.  J— Bus  sen  Battery.— To  Ma.  Bulckwbll 
OR  **  Catov."— I  should  lik«  to  know  the  process  in  its 
entirety.  I  have  g«t  a  g>od  spark.  Silver  and  gold- 
plating  and  gilding  are  most  particularly  wanted  ;  but  I 
understand  tu  get  toe  various  iihad*'S  tbe  articles  have  to  be 
previoufly  coppered.  Kindly  say  how  to  make  the 
severai  solutions,  and  if  the  adds  have  to  be  removed 
from  the  oeUs  when  not  in  use  t  Do  the  solutions 
require  beat  t    Thanks  for  former  replies  .—Amatkub. 

[47077.]— Case  Haxdenlnff.— Can  any  reader  tell 
me  how  to  effectually  case-harden  two  wroaght^iron 
collars  for  tba  ball-bearings  of  my  tricyde  t  (^  it  be 
done  with  prua  iate  of  potash  7  I  was  going  to  make 
Uieee  oollars  of  steel ;  but  ss  they  have  gxooves  turned  in 
them,  I  was  told  they  wonld  fly  to  pieces  in  harotning. 
Is  this  BO  ?    An  answer  will  greatly  oblige— CtcLB. 

J47078.]—G.W.B.  Engines —Ouk  any  coirespond- 
I  inform  me  wha  single  and  four-wheel  coupled 
engines  (NO.)  have  the  vacuum  and  automatic  brakes  f 
and  slso  give  their  numbers  and  stations,  if  possible  !— 

CLABBBCK  FiKI^. 

[47079.]— Hegnlator.— Will  any  horo logical  reader 
inform  us  what  tiie  udex  pUte  at  the  bott.im  of  regula- 
tor ptnduluma  u  for  I— Faxo  Nash. 

[47080.1— Fite.— I  should  feel  grateful  to  Dr. 
Edmunds  if  he  would  kindly  inform  me  of  the  probable 
causa  snd  euro  of  ptriodical  fits  to  which  I  am  subject, 
and  whiohhave  occurred  for  thepastsewn  years  at  inters 
vals  of  about  three  months,  and  always  duriog  the  night 
whenaaleep.  Duriog  the  attack  I  make  a  great  n<*ise, 
become  biMh''d  in  perspiration  snd  very  vioLnt.  When 
roused  beforo  tbe  fit  is  entirely  over,  I  fael  very  much 
frightened,  and  always  awako  with  a  headache,  and  feel 
very  weak.  I,  myself,  think  they  ara  cpi  eptic  — 
Hkoioink. 

[47081.]— Pollahloff  aranite.— How  is  this  done  1 
Particulars  will  oblige.  I  have  some  small  blocks  of  con- 
crete to  dress  and  polish.  Any  infonnatton  will  be  most 
acceptable.— Oas  HITS. 

147062.]— Hardeniziff  Leather.- Will»ome  reader 
inform  me  of  a  way  to  hardi-n  leather,  so  that  it  will 
stand  for  valves  in  a  s<  da^water  machine  t  Tbe  valve« 
in  new  machines  work  lor  a  long  time,  and  sro  very 
hard.  Could  the  leather  not  be  compressed  in  a  die  tj 
render  it  moie  ooxable  1— D.  W.  ki, 

[47068.]— Diabetes.— Wonld  Dr.  Edmunds  kindly 
give  his  advice  !— I  am  a  young  man  betweon  21  and  22 
yeaiBof  sge.  I  have  l)een  suffering,  more  or  loss,  for 
three  years  from  a  complaint  called  diabetes  uemphis. 
Have  been  to  msny  doctors  without  obtaiointf  i>ermsnf  nt 
relief.  Doctor  1  am  und-  r  at  present  says  it  is  due  to  tbe 
liver  making  too  much  sugar,  which  is  excreted  by  the 
kidneys.  Tbe  remedies  I  have  betn  trying  lately  have 
been  bodeia  in  tbe  f oi  m  of  a  pill,  and  lactio  add— but 
both  have  tailed  to  effect  a  can.  Feel  a  hot  burning 
pain  over  the  kidneys,  flitting  from  side  to  side,  and  a 
soreaesa  over  ti>e  legion  of  the  stomach.  Am.  an  engin- 
eer by  trade.  Would  Dr.  Edmunds  say  if  there  is  any 
chance  of  bving  permanently  cured  T  Would  a  se4-voyage 
do  any  good  ?  If  so,  where  is  it  best  to  go  to  T— Di*BATaa 
Hbmpbib. 

[47084.1— Ebonite  CoefAoient  of  Expansion.— 

viU  some  read*  r  kmdly  tell  me  if  ebonite  has  a  negative 
oo^deat  of  exp  .nsiun  I     And  if  so,  what  is  the  value  oi 
tl— Lbhrkr. 

[47066.1 -Dynamo  -  eleotiio  Uaohine.  —  To 
QiOBOK  Toluan  —Many  thanks  for  snswer  to  former 
queiy  a  few  we*- ks  bai-k.  I  have  tested  my  armature, 
imd  zonnd  that  there  was  a  kakage  between  iron  riug 
snd  coils  of  aiie.  1  therefore  unwound  it  and  insulated 
the  ring  with  two  1  y*rs  of  tape,  tnd  rewound  the  ooiJs. 
The  coils  arw  all  vound  iu  « no  direction,  and  I  bave  con- 
nected the  end  of  one  coil,  and  the  begiuning-  of  next  ooe 
to  one  copp«  r  vl.p,  ai  d  ro  oo  to  the  cud  of  lost  coil.wbtch 
U  connected  tu  tbe  iHginniog  of  first  coil  and  copptTbl  p. 
My  pole  piece  are  sci<  wed  to  bas  •,  and  are  6in.  nigh,  5m. 
wide,  with  a  61  cii  cle  cut  frum  them  in  whisti  tbe  anua- 
tnro  revolvec.  The  tlectro-ajai.nct  which  I  have  used  in 
of  lin.  round  itoo,  each  leg  is  O^m.  long,  and  is  wouud 
with  about  80ft.  o(  16oc.  wire  each,  and  it  is  "tojd  upon 
the  two  po)e  pie<  e«.  When  excited  with  a  battery  and 
tbearmaturf  ievulv«>d,I»ietai>ma  1  deflection  of  guU*auo- 
meter,  but  no  epark,  and  when  connected  to  collecting 


will 


brushes  I  get  no  effect  at  all.  What  would  be  the  best 
form  and  sim  of  eleetro-magoet,  and  size  and  quantity 
of  wire  to  give  best  results  T  Any  suggestions  as  to 
failure  wi:l  be  acceptable,  aa  I  am  still- Iir  Wabt  or 
HxLr. 


0HB8B. 


♦♦»■ 


All  Conmimlcatloiis  for  tfaia  dapaitmait  most  b« 
addressed  to  the  Cheas  BSdftnr.  at  the  ofBoe  of  the 
EsoLisB  MaoBAXic,  81,  Tavistock-^treet,  Cbvent-gardca 
W.C. 


FBOBLEH  DCCLI.— By  C.  E.  Baxtbb. 
Blade. 


WhiU. 
White  to  play  and  mate  in  three  mofis. 


PfiOBLEH  DCCLIL— AifONYiiona. 
BUuh. 


WhiU, 
White  to  play  asid  mate  in  three  Bovei. 


Sourriox  to 

1.  BtoQS 

2.  P  to  Kt  3  (ch) 

3.  Et  to  H  4 

4.  B  or  Kt  mates 


747. 


Black, 


1.  Kt  to  Q  7  (a) 
y.  Kt  takes  P  (b) 
8.  P  takes  Kt,  SCO, 


3.  Kt  to  Kt  7,  &c. 

2.  PtoKtSfch) 
8.  Kt  to  Kt  7 

4.  2dAtes 


(b)  2.  B  X  P 


if 


2.  Kt  to  Kt  7,  &o. 

NOTES. 

If  in  main  play,  2.  ^^J"-^'' ; 

'        KttoKte' 

B  to  B  2  (ch)  3    Kt  to  Kt7  .  ^  ^ 

B  covtrs       *  KttoKb  ' 

Kt  to  Kt  7 


l.B  takes  B 

2.  B  takes  P 

3.  Anything 

1.  FtakeaP 


Kt  t^  a  7 


KttoU7  'PtakoTF 


kt  tu  i^t  6  ' 


Solution  to  748. 
WTiite  Black. 


1.  Kt  to  Q  B  7 

2.  K  tokes  P 

3.  Kt  mates 

2.  K  to  K  B  6 

3.  Kt  mates 


1.  R  takes  P(ch) 
3.  Brmoves 

1.  It  to  a  7 

1.  Anything 


NOTICES    TO    C0RBE8P0NDENT8. 

ScHMrcKK.— Your  solotinn  to  748  is  correct.  You  are 
right  as  to  746  ;  but  746  is  more  elegant  than  difficult. 

A.  Briooa. — Thanks  for  tbe  prblem,  which  shall  bo  ex- 
am uied  and  reiiorled  on.  You  have  solved  748  cor- 
rectly. 


Holloway's  Pills.—  These  famous  Pills  purify  the 

*}Iu  d.Mii^BCt  tnutt  kootbinslT  «n  tbe  iir^r.  ttooMica  Iniwo  ,, 
and  kl-^n<>;f>- tne  kreai  mtm-wprioff  of  l-h-  Th*-j  are  Woodcr 
ml)  cfflCAilons  In  all  alimcni*  li.cldeDtal  to  fcn>^le«.  Tu  tbo 
en  IN  rant,  trmrelier.  voldier,  aad  Mllor  tkey  will  ob  fouad  inT«lu> 
al>lo  la  Its  time  ol  aced. 


AVSWEBS  TO  C0BSB8P0IDEIT8. 


%•  All  commumieaiioiuakimU  bt  addru$ed  to  Oi  Bditob 
^Us  Ewoms  Mmobamoo,  31,  Tcuritloek *lnti,  CMm 


HINTS  TO  COBRE8PONDENT8. 

1.  Write  on  one  side  of  the  paper  only,  and  ptttdav. 
ingB  for  lUnstratiuns  on  sepsrate  pieces  of  paper,  l  Pst 
liUes  to  qnories,  and  when  answer  ng  qmztss  pot  tbe 
numbers  as  vreli  as  the  titles  of  the  queries  to  wkiditke 
replies  refer.  8.  No  charge  is  made  for  insetting  lettca, 
queries,  or  lequies.  4.  Letters  or  queries  asking  for  sd- 
dresses  of  manufacturers  or  correrpundents,  or  where 
tools  or  other  articles  lau  be  purchased,  or  replies  ffinog 
such  information,  cannot  be  inser  ed  except  aaadvertiis- 
mants.  6.  No  question  « sking  for  educataunal  or  sdeottte 
information  isanswered  through  the x>ost.  6  Lettement 
to  oorreqmndents,  und«r  cover  to  the  Edi'or,  are  not  (gr- 
warded ;  and  the  names  of  oorrespondents  are  not  gxrca 
to  inquirers. 

*•*  Attention  is  especially  drawn  to  hint  No.  4.  Tbe 
RMUse  devoted  to  letters,  queries,  and  replies  is  meSBtfoc 
tne  gen*^ral  good,  and  it  ia  not  fair  to  occupy  it  wiihqoes- 
tions  such  as  are  mdicated  above,  whi(^  are  onlj;  of  Indi- 
vid oal  interest,  and  which,  if  not  advertistments  in  them- 
selves, lead  to  replies  which  are.  The  **  bixpeaav  8sls 
Column  **  offers  a  obeap  means  of  obtaining  suon  inurus- 
tion«  and  we  trust  our  readers  will  avail  themselvesof  it. 

Hie  following  are  the  initials,  Jto.,  of  letten  to  hiadnp 
to  Wednesday  erening,  May  81,  and  unacknovledgia 
elsewhere:— 

A.  J.  Hbbbebt.— National  Bioyde  Go.— Svransea  Zinc  Co. 
— H.  Sugg.— Jas.  W.  Que-n  and  Co.— tt.  Ledgcr.-F. 
W.  Reynolds  and  Co.— It.  Sadler.  T.  CUrke.-Cbl- 
leagoe.  —  Yoshi.  — •  leraenwell  Clookmsker.  —  B.  M. 
Tut  tie.— W.  B.  P.— Geo.  NevOie.  A.  J.  Smith.- Liae- 
light.— Dermy  Luie.— Oereb  Admi.— J.  M.  L.— Jisbo. 
— F.  J.  N.— beginiur.— J.  fl.  Hoxley.— Fred.  Walter. 
— LL.B.A.— P.M.— Ma  leable.— Akakia.— B. 6. Baxisr. 
— H.  L.  Crate.— More  Light. 

Blackboabo.  (Yai  ions  reotpea  in  back  numbers.  If  we 
are  to  understoid  that  the  t»aard  is  already  painted,  it 
will  probably  bo  be»t  to  go  oYer  it  with  a  coat  of  btook 
jMdnt  in  which  turpentine  has  be  n  used  as  the  vrfa- 
cipal  vehicle  Some  ouckboards  are  first  treated  lo  a 
priming  ooot,  th^n  they  Lave  one  or  tw.»  ooats  of  oil 
paint  in  which  very  tinsly-powdered  coke  is  mixed. 
Finally,  the  flattmg  coat,  mentioned  above,  is  put  oe. 
These  boards  biie  tbe  cbalk  well,  and  it  ia  resdily 
robbed  off ;  but  you  want  soiuetbiug  to  **  dry  moMfy' 
without  saying  what  you  mean  by  quickly.  Yoawfll 
find  nothing  quidu^r  than  the  turpentine  paint  whieh 
will  also  answer  the  other  oondit)eiis.)W.  Tibml. 
(Apparently  you  are  suffbruur  from  aoatioa,  and  dborid 
considt  a  medical  mau.  You  will  find  one  aikaei 
remedy  on  p.  676,  No  804— via.,  hamoaopathio  piloMs 
of  colocyntQ.  A  liberal  u*e  tf  lemoa  or  lime>]iiios  is 
Baidto  ward  off  attacks.}— J.  M.  (Heat  the  bulb  and 
tap  tbe  mercury  genity  down  to  the  top  end.)— J.  B. 
(8«e  replifB  46610,  m  recent  numbers — No.  898,  for 
instance.)— A.  D.  D.  (If  you  look  to  the  index  of  our 
last  volume,  you  will  find  more  thau  thirty  rifeitBfiSito 
tricycles,  and  we  rec  ^mmend  you  to'  lead  the  papsn  by 
**  D.  H.  G.,"  if  you  oaimot  make  up  your  mmd  by  coa- 
Bulting   our  adve«ti8ement  columns.)    pAOxnnnuH- 


STkBaT,  IsLixoTox.  (Yuu  do  uot  Buy  what  s 
ornaments  are  made  of,  and  have  also  f orsottan  to  pat 
a  signature.  We  suspect  the  copper  oolour  ii  eithsr  s 
brouBe    powder   laid    on   with  VAroish   ^B '" 


paint),  or  e.se  a  deposit  by  the  electrical  method. 
See  replies  in  reoeno  numbera.)— G.  Habdwisk. 
(Answeied  many  times.  Tbe  flow-pipe  must  rin 
idl  the  way  to  the  bend.  You  en  heat  as  OBsny 
houses  aa  you  have  boiler-power  for,  but  the  pirni 
must  not  be  all  on  one  lewL  The  farthest  ptxnt 
from  the  boiler  muse  be  the  highest.  Ses  **Bs- 
Tiewa*'  in  this  number.)-A.  B.  ^Ii  byOark^yon 
mean  all  the  modidca  ions  of  the  cham-b^lk^  the 
Lundon  and  Noith-W-stem  and  ihe  North  I 
use  it  extensively.  The  CalodoniAn,  Son 
Dorset,  London  «ud  lllbury,  tiie  t  £A*teRi,  ] 
and  South-We»tem,  and  some  small  branoh  hnsslisve 
a  few  coaches  fitted  with  it.) — A  CoxsTAsrSoiscvssa. 
(If  you  wurk  soon  an  eogme  at  1<K)  revoinoaoi  psr 
mmutewith  a  boiler-pressure  of  I6.b.,  it  wflldote 
work  required.  The  nature  t»f  the  que-tiealBsdsostp 
won  ier  bow  long  you  Lave  bsen  a  **  ooostsatsobswi- 
ber."j— La  Dama.  (We  are  ir«i<l  that  you ksseaA 
comprehended  the  po4*tion.  Your  experimnti doMft 
touoi  the  question  )—B<«^«>MSti.  (Qiiisry  of  toofiantsd 
interest.  You  ctin  get  tbe  namea  from  any  of  the 
dealers ;  but  it  is  impose  ble  tor  any  one  to  Bay  whtibec 
investigations  woula  teof  oommerciUusv.)— W.K.  J. 
(Glue  1,  water  ^ ;  melt ;  udi  4  p«rts  of  glyoetmc,  a  Irw 
drops  of  curbolio  acid,  andsuificitsat  posrdeted  whiiinit 
to  make  the  mixture  look  mdky.  P  ur  into  a  sbaUow 
vessel  to  set  and  co  1.  May  be  modified  in  Beveial 
vrays  )— LicDMBus.  (Dir«euons  f»r  msking  aa  incs- 
bat  >r  on  p.  311,  No.  793;  p.  466,  No.  773.)— G.  B.  (««• 
reply  46U77,  this  nuui»>er,  aoa  the  indices  of  rsonil 
vcdumes.)— Galvasi  (Four  2.  No  oosoaaaay  with- 
out tryinj?.)  -  Cvokbt  (S^e  reoeot  anmbcn.  A 
dynamo-mstchme  woutd  b**  nooera^iry  to  raake  an  aeoBo* 
micsl  installation.)— G.  T.  (You  do  not  flay  wkat  is 
the  material,  biu  aud  cotton  lequire  differsetuj^is 
rations,  bee  p.  182,  No.  h40,  or  p.  878.  Na.  7tf . 
Paraffin  oil  does  oot  t*meU  whoa  properly  eonsmnei  }- 
CAMDttiDOBSHiRBB  T.  ^Um  whl  e-Uad  (sos  thai  voopt 
it)  tinged  with  beet  Ve^urtiau  ted,  Bume  chemical  acuoo 
was  the  caiue  of  the  ch«nKe  in  the  other  mixtorr.' 
Brak  block,  (S^e  the  iidvt-tti^ement  columms  snd 
read  tbe  discus- ion  in  the  last  vulnma,  wherein  tbe  sab- 
jecb  was  exhausted  2.  Heasca.  Grusby  Lockwoed  sad 
Co.,  Stationers'  H  ai-oourt,  K.C.,  will  pabhsh  the  hsok 
you  name.)— B.  T.  A.  (You  should  proeote  a  copy  •» 
the  spedfi  a' ion.  A  small  eoals  model  would  b«  a»lt 
only  with  ditficulty,  acd  ns  to  wur»ing  it  br  hand,  thr 
rcttults  would  be  nil.)— A  BBaissaa.  iMereIr  th«  fksM 
plumbago  appl  ed  carefully  to  all  parts  with  acaavi- 
bair  biuah.  We  suspect  that  you  did  ooi  eoon*:^  c^ 
I     plumbago  eurf ace  of  the  cast  with  the  copper  wm)  - 
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XETAL-TUBKIVO  SLIDE-BEST. 
By  J.  H.  Evans. 

HAYING  been  compelled  by  pressure  of 
bosiuess  to  delay  my  articles,  I  have 
received  in  the  mean  time  very  many  letters 
asking  for  information  upon  a  great  number 
of  different  subjects!,  and  as  the  metid-tum- 
iag  slide-rest  has  formed  one  of  the  prln- 
dyeX  topics  of  inquiry,  I  have  thought  it 
one  of  the  most  useful  tools  to  illustrate  and 
describe. 

There  are,  of  course,  a  number  of  different 
kinds  of  this  particular  tool ;  but  I  think 
the  one  here  shown  is  the  most  useful  for 
general    amateur   purposes.      In    the  first 
place,  it  vrill  admit  of  a  larger  diameter 
being  turned,  and  the    metal  cradle  is  a 
surety  of  its  being  always  square  to  the  bed 
of  the  lathe  if  properly  adjusted.    It  will 
be  seen  that  the  rest  is  composed  of  three 
sli«1ee,  the  first  being  fitted  to  a  gunmetal 
cradle,  one  side  of  which  is  planed  to  an 
angle,  the  other  beiug  square ;  and  on  the 
latter  is  fixed  a  strip  of  steel :  this  is  pressed 
against  the  cast-iron  slide  by  a  capstan-head 
screw.    The  steel  strip  has  two  objects: 
first,  it  forms  a  means  of  preventing  the 
point  of  the  screw  damaging  the  slide,  and 
it  also  admits  of  a  certain  amount  of  elas- 
ticity in  the  centre,  and  does  away  with  the 
aeoMsity  for  the  extreme  accuracy  in  the 
fitting  between  the   angular  and  vertical 
sides  of  the  cradle.    When  these  are  fitted 
quire  closely,  the  side  unprotected  (viz.,  the 
angle),  is  likely  to  be  damaged  when  the  rest 
is  being  inserted  in  the  cradle.    The  second 
slide  is  held  to    the  lower  plate  by  two 
boJts,  the  centre  having  a  circular  recess 
tamed  out,  about  lin.  diameter  and'  {in. 
deep,  and  fitted  to  a  stud,  which  is  screwed 
firmly  into  the  lower  or  first  slide.    Upon 
this  stud  the  second  slide  moves  when  it  is 
ie(jiiired  to  turn  a  oone  or  taper,  and  to  fix 
it  m  any  position  required  the  two  bolts  are 
tightened.  There  are  two  ways  of  arranging 
the  oiroular  motion :  ei^er   by  having  a 
ladial  slot  each  side  of  circular  part  of  the 
second  slide,  and  the  bolts  tapped  into  the 
lower  one,  or  to  turn  out  a  T-flroove  in  the 
lower  slidLe,  and  a  round  hole  in  the  second 
one.    In  this  case  a  recess  must  be  cut  out 
in  the  lower  plate  to  allow  the  head  of  the 
bolt  to  be  inserted ;  the  ends  of  the  bolts 
project   through  the  second  slide,  and  a 
nexagon  nat,  with  a  thin  loose  .washer,  is 
fitted  to   the  bolts.    This    mode  I  much 
prefer,  and  usually  adopt,  as  the  motion  is 
better,  and  you  can  work  the  rest  entirely 
Tonnd  if  necessary.    I  make  the  second  slidb 
long  enough  for  the  winch-handle  to  pro- 
jeet  over  the  end  of  the  first  slide,  as  if 
the  slide  can  be  turned  completely  round, 
is  it  oan  if  made  the  latter  way,  it  is  muoh 
better  for  taking  a  surface  oat  than  using 
the  top  slide  for  the  same  purpose,  espeoially 
fer  heavv  work.    The  plate  which  forms  the 
^  of  the  second  slide  is  cast  in  the  solid 
^vith  the  base  of  tho  top  slide,  and  is  fitt^ 
in  the  ordinary  way,  th9  one  angle  b^og 
pianad  up  true  to  the  lower  surface,   and 
the  loose  slide  held  to  its  ^ace  by  two 
screws  with  heads  countersunk,  and  two 
jet-screws  to  adjust  the  slide  to  a  perfect 
fitting.    The  top  slide  is  fitted  in  the  same 
^ay  precisely,  and  on  the  latt»r  the  tool- 
holte  is  fixed,  this  latter  being  after  the 
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pattern  introduced  by  Professor  Willis, 
which  is  certainly  the  best  at  present 
known;  but  I  will  point  out  that  what  I  con- 
sider the  best  way  to  fix  the  tool  securely  in 
the  rest,  is  to-  tighten  ii>  by  means  of  the 
screw  at  the  end  of  the  angular  piece  of  the 
tool -box,  which  screw  I  always  make  with 
a  capstan-head  with  lever-holes  in  it.  It 
win  be  found  that  much  less  force  will  hold 
the  tool  more  seeurely  than  by  using  the 


and  muoh  time  also  turned  to  account,  as 
the  heavy  rest  will  do  the  work  in  much  less 
time. 

Having  given  a  brief  outline  of  the  tod, 
and  a  few  examples  of  its  use,  I  will  de- 
scribe the  best  way  of  setting  about  making 
it,  and  I  need  scarcely  say  that  the  first 
thing  to  do  will  be  to  make  the  patterns, 
and  as  this  is  always  a  matter  of  trouble  and 
expense,  it  may  be  saved,  as  in  other  subjects 


spanner  to  the  hexagon  nut  in  the  centre 
of  the  tool-holder,  if,  when  the  tool  is 
placed,  the  nut  andaorew  are  adjusted  till 
nearlv  in  a  line  with  the  stem  of  the  tool, 
and  the  screw  then  tight<«ed. 

The  screws  are  fitted  to  the  slides  in  the 
same  way  as  those  of  the  other  slide-rests  — 
viz  ,  with  a  collar  on  the  end,  which  is 
countersunk  into  the  gun-metal  end  plates, 
which  ]^ates  are  fixed  with  two  steel  screws; 
the  screws  are  cut  10  threads  to  the  inch, 
and  covered  with  a  metal  cover  to  keep  the 
shavings  <^m  getting  into  the  nut,  and  so 
causing  wear  and  tear  that  is,  to  a  certain 
extent,  prevented  by  the  latter  arrangement. 
The  end  of  the  second  slide  is  usually  pre- 


pared to  take  the  spiral  wh«>els,  so  that  the 
rest  can  be  used  for  cutting  screws,  or 
Elizabethan  twists,  in  conjunction  with  the 
spiral  apparatus.  This  rest  is  for  the  pur- 
pose of  enabling  the  amateur  to  turn  such 
work  as  would  be  found  extremely  difficult 
without  its  aid,  in  fact,  almost  impossible. 
Although  strictly  for  metal- turning,  there 
is  no  reason  why  it  should  not  be  used  for 
roughing  over  hard  woods,  and  I  find 
amongst  my  clients  that  it  is  used  exten- 
sively for  thtf  purpose;  as;  by  way  of 
example,  if  a  lar^  ivory  hollow  is  required 
to  be  turned  out  mside,  by  using  the  rest  we 
have  now  undtr  notice,  the  ornamental 
tumlDgTest  is  saved  a  deal  of  rough  usage, 


upon  which  I  have  written,  by  securing  cast- 
ings from  those  used  at  my  establishment, 
Assuming,  then,  that  the  castings  are  at 
hand,  the  first  part  to  ast  about  will  be  the 
gunmetal  cradle.  From  the  ensraving  it 
will  be  seen  that  it  has  a  strong  bar  across 
the  ci^ntre,  which  is  planed  in  the  same 
manner  aa  the  outside  fittiuffs,  and  should 
be  just  free  in  the  centre  of  the  bed.  There 
is  no  necessity  for  accurate  fitting  in  this 
case,  as  the  screw  seen  in  the  front  is  for  the 
purpose  of  drawing  it  up  square  to  the  bed, 
and  when  being  used  tbis  screw  should  be 
adjusted  before  the  bindiuje  bolt  is  tightened 
to  secure  it  to  the  bed.  Tne  lower  parts  of 
the  CTadle  being  planed,  it  must  be  reversed 
on  the  planins; -machine  and  chucked,  as  it  is 
termed,  perfectly  square  to  those  parts 
already  done,  and  then  the  fitting  with  the 
bevel  on  tlie  left  side  planed  up  tnie,  allow- 
ing sufficient  space  for  the  steel  bar  on  the 
right-haDd  sidte,  whioh  will  be  about  an 
eighth  of  an  inch.  By  way  of  a  tinish  to  the 
look  of  the  work,  a  neat  hollow  is  made 
on  each  side.  This  is  easily  done  by  pla- 
omtt  a  round-nose  tool  in  the  macmne, 
and  takes  but  a  few  nunutes.  When 
this  part  is  entirely  finished,  the  lower 
cast-iron  slide,  wbidi  fits  into  it,  should  be 
planed  to  fit  it.  This  part  is  1ft.  Sin.  in 
lengthy  4in.  and  Jin.  at  the  bottom.  It  i^ 
made  sufficiently  long  to  allow  the  rest  to 
be  brought  away  from  the  centre,  in  order 
to  turn  a  large  diameter ;  the  thickness 
is  {in.  Having  gone  so  far,  it  is  chucked 
on  a  true  aurfaoe-plate  in  a  lathe,  and  the 
hole  bored  and  tapped  true  to  the  surface  in 
the  end ;  the  radius  at  the  front  end,  where 
the  divisions  are  seen,  being  turned  at  the 
same  settiagt.  Tbis,  of  eonne,  can  only  be 
turned  by  a  semicircular  movement.  The 
hole  should  be  tapped  ^in. ;  and  for  cast 
iron,  the  Whitworth  thread  will  be  the  best. 
I  consider  it  the  best  way  to  fit  in  the 
wrought-irou  stud,  upon  wnich  the  second 
slide  revolves,  and  then  turn  it  perfectly  true 
to  the  outside.  If  it  is  not  so  when  the  slide 
is  turned  upon  it,  the  two  edges  will  not 
always  coincide.  This  is  important i  espe- 
cially where  there  are  divisions.  8o  far, 
then,  the  foundation  is  well  forward.  I 
had  better  point  out  that  the  lower  slide— 
in  fact,  the  whole  rest— is  held  to  the  bed 
by  the  metal  cradle.  This  beinr  the  case, 
we  always  make  the  binding  bolt  of  steel 
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Tbtev  wril  fitted  to  •  ooantemmk-lMle,  and 
tbe  oatt  iron  fitting  the  berel  m  tbe  oradle, 
when  tiffhtened,  tbe  latter  will  drair  the 
rfstlitSoini  dn  to  the  bed,  and  tlie  iide- 
eerMT*  being  adjoAted,  it  is  oonseqvetotly 
•qtfM»all  ways. 

Tbe  casttng  lor  Ibe  leeond  elide  mnsinoiw 
be  pbmed,  top  end  bottom,  to  the  deaired 
tUdmen»  lia.  ttd  |ii».,  tbe  bereU  ott  eaeh 
iMb^pliuMd  ai  the  nma  tioMw  Tba  Mtoal 
width  aorosB  the  top  is  diio. ;  but  if  it 
should  be  necessary  to  take  another  out,  it 
does  not  in  the  least  matter  if  it  is  a  little 
less.  , 

The  opening  in  these  rests  we  do  not  phatu 
out :  if  the  patterns  are  well  oored  ana  oast 
there  is  no  necessity ;  they  are  l|in.  wMa, 
to  allow  room  for  a  good  subetantUt  MUt. 
When  fbxB  slide  hae  heea  poperly  aonped 
upt  it  sltovM  be  plawd  oa  Ibe  nmoe  eitack 
iv^simikr  way  to  tiM  Idwar  ona,  andibe 
biol»  turned  oiot  ptaUe^ttm  ttfitdMapin 
that  is  fitted  to  tk»  beHtooi  dMa,  wbiob,  by 
tbe  way,  should  harm  Hkn  T«giwiie  tuwwd 
out  while  it  is  on  tbe  surftne  ollwk,  miUm 
absolutely  necessary  tbat  it  abovld  also  1» 
quite  true  to  the  pin.  The  reoees  shoiM  be 
larffe  enough  to  admit  of  |  bolts  being  «sed 
undercut  to  }  for  the  head.  TUaas,  as  I 
have  mentioned,  the  bast  way  ol  aMraneinjg^ 
this ;  but  if  the  radkl  slot  on  each  side  is 
preferzcd,  being  more  easily  accomplished, 
they  sbcadd  be  set  out  with  dividers; 
then  w4th  a  large  drill  holes  are  bored  as 
closely  together  as  possible,  filed  one  into  the 
other  with  a  round  file,  and  finished  with 
pillar  and  crossing  files ;  to  those  possessed 
of  machinery  for  silch  a  purpoae  this  may 
seem  a  long  process,  but  I  take  it  ior 
granted  that  most  amateurs  at  all  events 
havo  not  such.  I  will  proceed  as  if  the 
former  plan  is  adopted ;  therefore,  wh^  the 
T -groove  is  turned  out,  a  reeess  must  be 
cut  out  at  one  portioii  of  it,  to  allow  the 
head  of  the  bolt  to  pass  in  freely.  This 
done,  a  hole  in  each  side  of  the  seoGod  slide 
working  upon  it  must  be  made  exactly 
opposit*)  the  centre  of  the  groove ;  and  the 
bolts  have  a  plain  part  which  fits  into  this, 
and  the  screw  above  it ;  it  is  better  to  have 
a  thin  loose  washer  under  the  nut,  which 
latter  should  be  steel,  or  icon  oasehardened,  I 
prefer  steel,  as  casehardeoing  is,  after  all, 
only  skin  deep.  This  part  beiAg  bo  far 
made,  the  two  slides  may  be  put  together, 
and  the  lower  one  held  in  the  vice  while  the 
top  plate  and  slide  are  sot  up  together. 

The  third  slide,  it  wiU  be  seen,  is  oast  in 
the  solid  with  the  x>late  that  forms  the  top 
of  the  second,  one  side  strip  being  also  dut 
oa^  it.  To  proceed  with  this  it  must  be 
plAiled  wherever  a  surface  and  fitting  aite 
required,  and  where  the  slides  work  should 
be  scraped  up  and  the  bearings  well  rubbed 
together;  when  perfeotiy  true  and  fiat»  a 
llftlo  fine  oil-stone  powd^  may  be  uaed  aa  a 
finish  just  to  workthon  well  togeUiar.  The 
side  strips  must  not  be  any  thiSoBrthao  wfll 
admit  of  their  passing  freelv  over  the  nuts 
^at  hold  the  first  and  seoond  slides  together. 
It  will  be  seen  that  there  are  two  aet-aorawa 
in-ihe  front  slide  to  sat  up  or  adjuat  the 
slide. 

The  top  plate  of  third  slide  la  made  in 
exactly  the  same  way,  the  thinlinoaa  ol  tkaae 
two  being  g  of  an  inoh,  the  length  8m.,  «ad 
width  ^in.  In  tbe  ooraar  of  Umb  top  pl«fee 
the  tooUbox  is  fitted,  the  one  under  noiloe 
being  that  introduced  by  Profeaaor  IHUia, 
and  ift,  aa  atated,  the  beat  at  tbe  paeaoat 
time  in  uae— the  centre  pin  ia  made  of  atael, 
and  is  screwed  into  the  oaat-iron  pbite  wKh 
a  j  Whitworth  sorew  andbome  to  a  ahooldar, 
the  Utter  being  lin.  in  diameler,  and  iin. 
thick;  the  part  that  extends  ia  aoi^ned  ^ 
and  haa  a  long  atoel  nmt  Utn.  long.  The 
object  of  its  length  ia  to  admit  of 
catting  framea  and  whoal-eattfaig 
ratua  being  used  at  difheani 
the  bolt<Mn,  and  vesting  on  the  oaat-latMa 
pUto-^  piece  of  ated^a.  tUfik»  aad  of  » 


triangnlar  fonn.  It  is  tsmed  out  to  paas 
freely  over  the  collar  of  the  steel  pin  on 
which  it  moves,  and  a4  the  point  whic^  is 
thegreaitest  distance  a 'Seanciroolar  groove 
aannide  for  the  point  of  the  c^Mtaii**head 
aorew  to  bear  upon.  The  top  plate  ia  fm. 
thiak,  and  extends  over  the  front  enffideatly 
to  allow  two  steel  atuda  to  damp  the  centre 
of  tbe  tool,  whiflh,  for  a  din.  lathe,  will  be 
about  ^.  square.  In  the  oeotre  of  the  top 
plate  a  curve  ia  turned,  into  which  a  loose 
washer  fitting  the  same  is  placed,  under  the 
hexagon  nut,  and  between  the  two,  a  short 
spiral  aprktt^  to  keep  the  upper  one  in  its 
plaoaw  As  I  bvre  aiud,  I  have  found  from 
eoqieriewie^  that  the  espstui-screw  is  the 
best  to  HgbteR  Hko  tool  into  its  place, 
SMd  not  the  hexagon  nut.  In  giving  a 
abort  explanation  of  this  tool-holder,  I  wish 
ii  to  be  tandaaatood  that  I  do  so  entirely  for 
the  benefit  of  the  uninitiated,  almost  all 
medianjiaa  and  amateurs  being  well  ac- 
quainted with  it  already,  it  having;  been 
ia  tno  ter  many  yasMs. 

jMtag,  then,  aB  ti(»  slides  so  far  ready, 
jaH»  on  to  te-screws,  whiah  are  ten  to 
tbe  isahy  and  sqaare  threads.  To  cut  these, 
of  oavse,  a  self-acting  lathe  must  be 
used,  as  tiiey  are  long,  and  beioff  square 
threads,  no  other  means  can  bo  eMained. 
The  second  slide  being  14in.,  and  tIte-tHp 
9in.,  of  course,  in  cutting  such  screws,  the 
slender  guide  must  be  brought- into  use  to 
stay  the  spring  and  vibration  caused  by  the 
length.  The  nuts  must  form  the  next  part, 
and  these  may  be  made  of  either  cast  iron 
or  gunmetal.  I  must  aay  I  prefer  the 
latter,  both  in  theory  and  pcactioe,  and  af» 
they  .will  naturally  wear  more  or  less  aa 
they  are  used,  I  should  certainly  advise 
the  extra  caution  of  splitting  the  nuts 
aotoss  and  fitting  in  two  acrewa  to  aet  them 
up,  in  order  to  Sike  up-ae  mneh  of  the  loss 
of  time  as  possible.  I  hafo  fomid  thia 
answer  very  well,  and  do  so  with  all  my 
best  slide-resta  now.  It  will  also  be  found 
that  the  sorew  will  be  worn  more  towards 
the  centre,  as  the  generality  of  work  is  of 
such  a  length  as  to  bring  into  use  that 
partionlar  part  of  it  more  than  any  otiier. 
This,  I  may  say,  comes  imder  the  deaomi^ 
nation  of  geneml  wear-and-tear,  and^  when 
worn  so  as  to  in  any  way  interfere  with  the 
work  to  be  turned,  it  must  undergo  a  course 
of  repair. 

The  sciews  made,  having,  of  course,  tbe 
collars,  which  tit  into  the  metal  end-plates, 
which  latter  are  fin.  thick,  and  countersunk 
to  }in.  diuneter  for  the  collars  to  fit,  and 
held  to  ihe  end  of  the  abde  by  two  serowa, 
as  seen  in  the  engraving,  I  may  point  otft 
that  the  baraig  of  the  oaat-iioa  Mea  is  a 
moat  inqportant  matter,   aiod  wiH  mmnzo 

Seat  oare  in  laying  out,  the  end  ot  ^niich 
e  point  of  the  screw  fits  being  bored  to 
the  sioe  of  the  bottom  of  the  thread,  the 
opposite,  of  course,  just  above  the  top  of 
the  thread,  so  that  a  good  fitting  may  be 
made,  ^e  end  of  each  screw  projects 
soffidaBtftr,  for  what  we  term  a  p^w» 
handhj  tteitte,  wMi  •aaUodiiaalhjiii  with 
amofftneaMlarlhaaMof  thoawuw  tofit 
into  to  hOep  it  from  tnaMing  round.  Theae 
we  alwaya  consider  the  best  for  such  a  rest. 
We  are  now  drawing  to  a  dose  with  the 
making  of  this  tooL  I  think  it  will  be  well 
not  to  omit  the  oovenng  of  the  screw  to 
keep  out  the  shavings.  This  ia  done  with  a 
pieae  of  tuba  out  in  half  ,  and  ooeauciscMdar 
slot  cut  in  the  nut  between  thoae  aerowa 
that  hold  it  to  the  plate  or  aHde.  Iremem- 
ber  tiiat  the  reat  aent  to  tiie  engraver  for 
thb  illuatimtion  will  not  show  this,  aa  it  haa 
not  tbe  covers  to  the  screws,  it  not  being 
quite  finidied;  but  I  consider  it  an  impcove* 
msnt,  thecelore  aoggeat  ite  beinc  done ;  at 
the  aamb  time  it  is  not  an  abaolate  m 


or  second  slides,  one  should  he  dirided  into 
degrees  of  a  ettde,  and  ^gued  at  eiwf  10. 
If  this  division  is  put  upon  the  second  dide, 
the  reading  line  upon  the  lower  ens  ihoold 
be  left  until  the  roit  is  fitted  into  tiis  IsUie 
for  which  it  is  made,  and  a  true  and  perfect 
cylinder  turned  with  it ;  and  when  thii  ii 
done,  the  reading  line  shonld  be  oanisd  on 
to  the  other  slide,  exactly  opposite  the  isro, 
or  starting-point  of  the  division.  We  gene- 
rally put  the  division  on  the  aeooud  i^ 
and  read  from  a  line  upon  the  bottom;  bat 
it  is  really  not  of  much  impOTtanee  ss  kmg 
as  a  p^eotly  distinct  reading  is  obtained. 

I  trust  th^  lew  remaika  will  be  of  ler- 
vice  to  many  of  our  raadara  who  are  inte- 
rested in  such  work;  and  those  wboM 
abilities  are  dirooted  to  metal-tnmuig  will 
find  this  one  of  the  most  uaefnl  additiomto 
tho  amateur  lathe. 


SOtTHD-SiaVALUHG  AT  SBA- 

ONE  of  the  most  intereating  cbeses  of 
exhibits  at  the  recent  Naval  and  8ab- 
marine  Exhibition  included  the  applisoees 
used  for  producing  sound-aignals  eoiploTed 
as  wanmigs  to  vessels  in  the  vicinity  of  the 
coaat,  and  also  as  a  means  of  oommuniost- 
ingam(mg8t  themselveo  indications  of  tbeir 
presence  and  <rf  the  direetieiia  in  whidt 
tbey  ore  steering.  All  seamen  look  upon 
fog  with  the  greatest  disUke,  for  the  shnple 
reason  that  it  i^acticaUy  Uiindlolds  tiion. 
In  the  sttffest  gale  and  the  darkest  m^ 
at  least  they  con  catch  occasional  glimpsa 
of  the  beaoon-lights ;  but  in  the  stete  of  Ihe 
atmoq>here  generally  teRned  fog.  the  mort 
powerful  ar^cial  lights  are  invisible,  and 
even  the  mid-day  sun  is  obaenred.  In  the 
old  tfane,  when  near  a  coast,  masters  of  fog- 
bound vessels  invariably  adopted  the  safer 
phm  of  lying-to  until  the  atmosphere  beoeine 
sufficiently  dear ;  but  with  tbe  advent  of 
steamships,  and  the  competitioa  of  rival 
lines,  when  quick  voyages  are  the  dends- 
ratnm,  the  ovsr-cautioiu  praotioe  of 
bygone  oenerationa  is  almost  forgotten, 
and  na^gators  push  on  t**''*"*^^** 
densest  fogs,  trusting  to  dead-reehonmg, 
and,  if  near  a  coast,  to  the  use  of 
the  A^id,  to  give  them  an  idea  of 
their  position.  'Hie  practice  ia  fairly  safe  if 
the  vessel  proceeds  only  dowly,  and  is  in 
parts  not  much  frequented  by  shipping;  hot 
in  the  busy  byways  of  the  sea  it  is  now 
recognised  as  imperatively  neeessary  thai  sU 
veaaels,  ^^lather  under  ateam  or  sail,  sball 
give  indioationa  of  their  presence  by  nond- 
signala.  For  many  of  the  devices  empfeysd 
wo  ato  indebted  to  tiie  Americana,  whs 
poaaeaa  a  la^pe  aeaboard  whsoh  ia  freqaes^ 
visited  by  loga;  but  acme  of  the  jjpg 
now  need  were  invonted  more  cExpttaHf  w 
indicating  to  steamers  and  other  reHeh  op 
the  large  American  rivera  and  ioiaadiBSi, 
the  oourae  intendsd  to  be  token  by  tiia  ng- 
nalUng  veaaeL     Within   tho   paat  tsaaty 


yaara  or  so  a  greMt  develcpmenl  of  som- 
aionallinff  MMratne  haa  been  modem Hm 
oSmS^P^rTyndaa,  aa  adviser  to  fiie 
Trinity  Bowd,  having  dovotad  mnahattte- 
tion  to  tha  sobject,  owecially  aa  legaidi  tea 
ooaat-markiog  algm^.  Intema&o^  rt- 
onloiinna  far  Diovsnlinsr  ooiHiBWis  at  sea 


gulations  ^^^  g^^ C7 

preseribe,  as  oonqmlsory  for  aUmeaeu^ 
da,  oartate  signak  to  bo  made  atfce- 
quont  intervala  dbaosfortboatesowhsjiis 
doodad  ^  log,  odat,  oranow;  andfmtta^ 
eaaala  h»»o  an  intsraadional  •^  * 
signaUon  their  atemn  wUatlea,iMahinditets 

the  diiaotion  of  theb  muaosseai^s^ft; 
uae  of  fiMsa  aig^iala  ia,  howetar,  ^^9^^ 
on  tho  part  of  steam^^eaaala,  •«  J" 
ihey  am  giten  hf  horn  <«•.*•  ■5?^ 
short  bkste,  th^  mo  not  •ttog^ 
teoatady  ter  it  faM  happened  not  mifioq^OTJ 
now  a  fswwofda  aatothodifiaiOglthatthsyhswbaantetotysted  tey«»^ 

of  the  front  f or  tnming  t^at%  4te- A  oaoteo  f or  tim  rtnq^^ 

line  having  been  obtahmd  on  either  tho  iBSb|l«  no*  bean  he«do*bsiad  Ifco  f«w  » 
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waft  d6ored  to  warn*    Amongst  the  instru- 
mAiiti  for  nakiiig  Bound- ngnala  on  board 
ship,  there  are  beus,  fog-horns,  gcmgs,  and 
whiatles*  the  latter  blown  either  by  steam  or 
air.     Whistles    are  generally   adopted  on 
steam  yessels,  and    when  kept   in  proper 
(nder  and  attention  paid  to  their  ntterances 
by  both  the  signaller  and  the  signalled,  are 
usefnl  devices,  especdally  when  means  are 
provided  for  changing  the  pitch,  but  there 
is  liability  to  choking,  and  frequently  an 
indefiniteness  about  the  first  blast,  which  is 
apt  to  mislead.    Sometimes,  when  the  tap 
adsutting  steam  to  a  whistle  is  opened,  there 
is  only  a  rush  of  water,  or  condensed  steam, 
and  the  sound,  if  any,  is  uncertain.    At 
other  times  the  sound,  though  not  clear  to 
those  on  board  the  signalling  vessel,  may  be 
distinctly  heard  by  the  watch  on  the  other 
ship ;  but  the  signallers  are  apt  at  times  to 
lepeat,  thinking  the  first  was  not  heard,  and 
then  uncertainty  and  confusion  are  intro- 
duced.   For  this  reason  various  modifica- 
tions in  the  form  of  the  "  whistle  **  have 
been  made,  the  principal  object  being  to 
avoid  choking.     Whistles   on  the  plan  of 
organ  pipes  mave  heen  adopted,  and  one  by 
means  of  which  two  distinct  aoonds  can  be 
piodnoed   has  been  reeeived  with  favour. 
Kasds  on  tlie  principle  of  both  the  beating 
reed  used  in  organs  and  the  free  reed,  harve 
been  adopted  to  horn   bodies  with   good 
effect,    one    of   the   best   being    perhaps 
a    raoeot    introduction     from      Ainwioa, 
which   is   intended    lor  nse   with  a  code 
made  up  of  eight  long  and  abort  sounds. 
Compressed  air,  at  about  61b.  to  the  square 
inch,  is  used  to  produce  the  sound  in  this 
^paratui,  but,  if  necessary,  it  can  be  con- 
nasted  toxme  of  the  ordinary  whistles,  every 
ngnal  being  sounded  automatically  when 
once  set.    Uere  is,  however,  an  objection 
to  the  use  of  several  sounds  of  diffsrent 
intoh,  owing  to  the  v^U-founded  belief  that 
sailors  vnll   not  readil]^   distinguish  them 
when  the  atmosphere  is  loaded  with  the 
waterv  particles  forming  fog ;  hence  it  is 
counoeredbY  many  advisable  to  limit  the 
nmnber  of  different  pitches  to  two,  which, 
probably,     may     most     conveniently    be 

Xated  by  the  interval  of  an  octave,  the 
to  give  the  compass  signals  being  built 
up  of  long  and  fdiort  sounds  on  the  two 
notes.     In  the  ease  of  the  siren  trumpets 
employed  around  the   coasts,  Mr.  Holmes 
has  devised  a  method  of  oonstruction,  by 
which  two  notes  can  be  obtraied  from  one 
instrument,  but  at  present  it  is  not  mnoh 
used.    The  researches  of  Prof.  Tyndall  and 
the  late  Prof.  Henry,  have  nroved  that  no 
appreciable  effect  towards  oostructing  the 
transmisBion  of  sound  is  produced  by  either 
fog,  rain,  or  snow,  but  there  are  certain 
pecolittr  states  of  the  atmosphere,  not  yet 
thoco^ghljr  understood,  when  it  is  said  to 
be  aooostioally   opaque,    akhough  it  may 
happen  at  tiie  time  that  it  is   optically 
tnaisparent.    On    these   oooasiQiis,  sounds 
mmmHy   heard  distinotly   io  very  long 
oiitances,  seem  to  be  dissipated  by  meeting 
iKth    reflecting     suifiaoes,     and    to    fau 
in  carrying-power,    a    phenomenon   con 
ibad  to  no  particular  weather,  but  occurring 
as  often  dnrmg  fine  dear  atates  of  the  atmo- 
^tbere  as  during  fog.    A  ccmtrary  wind 
has  an  important^  effect  in  oonnection  with 
tbs  tnmsmisaiim  of  sound ;  but,  as  Prof. 
Stokes  explains,  its  action  is  indiraot.  When 
a  somid  is  generated  in  perfectly  still  and 
pnifonn  airi  it  is  propagi&ed  or  snread  out 
in  spherical  diells ;  but  when  a  wina  is  blow- 
ing, the  difference  in  velocity  of  the  strata 
of  the   atmos{Aere  disturbs  the  spherical 
form  of  the  sound-waves,  and  they  are  pro- 
pagated with  an  upward  direction  which 
Baa  the  effMt,  so  to  speak,  of  tilting  th^n 
up  over  the  heads  oi  observers ;   nence. 
•oends  are  often  heard  at  the  masthead 
which  are  iwandiWe  on  deck.    These  facts 
areel  small  mooaent  in  the  case  of  vessels 
i&e^ting  one  another ;  bi^  whene  the  object 


is  to  warn  ships  of  their  pirozindty  to  the 
coast  they  are  of  much  imnortance.    No 
fog-sigoaUing  apparatus  yet  devised  can  be 
trusted  in  all  staites  of  the  weather  to  give 
warning  to  a  greater   distance   than  two 
miles,  which  is,  however,  deemed  sufficient, 
as  sailing  vessels  can  wear  and  put  «bout  in 
a  mile ;  but  it  is  of  importance  that  thefog- 
sipoals  when    heard   should   indicate  the 
lighthouse  to  which  they  belong,  and  that, 
to    a   certain   extent,  is  accomplished  by 
varying  the  periodicity  and  duration  of  the 
sounds,  ^esiren  is  the  mostpowerful  sounds 
{^oducer  known,  and  since  1 874  aconsiderable 
number  have  been  placed  aaeound  our  ooaats 
and    several    <m   board  lightships,  which 
are,    however,    generally    provided    with 
gongs,  a  distinct  and  soffioiently  powerful 
signal  when  the  li^tships  are  ^emselves 
in  deep  water,  and  vessels  can  approach 
near  enough  to  hear  the  sounds.    Sirens  are, 
as   a  rule,    worked    by    compressed    adr, 
supplied  by  hot-air  or  gas-engines,  which 
also  rotate  the  discs ;  but  some  are  worked 
entirely  by  steam.    In  Holmes's  modific»- 
tion  of  the  cylindric  siren,  the  esoamng  air 
is  made  to  rotate  the  apparatus  without  tiie 
amplication   of  a  atn^  from    the   engine. 
When  steam  is  weed  a  pressure  of  about  701b. 
istequiied;   but  with  air  801b.  suffices  to 
give  the  best  result  in  both  oases,  though 
uie  higher  tiie  pressure,  and  tiie  larger  the 
volume  of  the  mast,  the  louder  is  the  sound. 
The  siren  at  St.  Abb's  Head,  on  the  coast  of 
Berwickshire,  is  always  heard  at  a  distance 
of  two  miles,  and  freiqnentiy  at  the  Isle  of 
May,  which  is  distant  more  than  a  third  ol 
a  degree,  or  21  nautioal  miles.    The  disc  in 
Hob  siren  is  12in«  in  diameter,  it  has  10 
ports,  and  the  pressure  of  the  blast  is  201b. 
It  makes  1464  revoluticms  per  minute,  thus 
giving  a  note  (.due  to  244  vibrations    per 
second.    In  all   cases,   whether  sirens   or 
reeds,  the  trumpet  attachment  is  used,  and 
the  sound  producer  is  -adapted  to  give  its 
fundamental  note.    In  the  case  of  the  reed, 
which  is  usually  of  steel  or  Qerman  silver, 
18in.    long,    2|in.    broad,    and    tapering 
from  ^in.  to  lio.    thick   at   the  free  end, 
it   is   tuned   by   regolating  the  length  of 
the   vibrating    portion,    while    the    siren 
is   adapted    to   its   trumpet   by   regulat- 
ing the  speed  of   revolution,    and  conse- 
quently the  number  of  >ibrations.    Expe- 
rience  has  shown  that   while   a   musical 
sound  is  vastly  superior  in  carrying  power 
to  a  mere  noise — ^tiiough  the  latter  may  be 
initially  much  louder — ^the  choice  of  note 
is  practically  limited  between  180  to  420 
vilmtions  per  second,  and  the  most  effec- 
tive is  probably  that  due  to  about  250  vibra- 
tions.     So  far  as  the  coast-marking  fog- 
signals  are  concerned,  there  is  little  to  be 
desired   except   some   definite  and   easily 
undemtood  QFstem  of  distinguishing  them ; 
but  there  is  room  for  improvement  in  the 
signals  used  by  the  mercantile  marine,  espe* 
cially  by  sailing-vessels,  and  it  may  be  that 
the  fate  Exhibition  at  the  Agricultural  Hall 
will  eventually  be  the  indirect  meaais  of  in- 
troducing a  code  of  sound-signals, -and  a 
thoroughly  satisfactory  apparatus  for  pro- 
ducing them. 


THE  AOHBOKATIC  OBJBOT* 
GLASS-I. 

By  W.  Bbjldbuw  (<<Obi)bbso  VxcaL*'). 

Nam  potramuB  lie  Bgotwce  penpicna  et  talHer  «a  ordi- 
Bue  ffe^Motn  nostri  visii*  et  Mram  qaod  fraogeator  radii 
•tfleet«ttt;i)rqaonBmoim4iMVobi«xiaaa^--Baooa,  **Ojnia 
Haffoa." 

MOEEthan  six  hundred  years  have  elapsed 
sfaioe  that  ingenious  Engliahman,  Friar 
Bacon,  wrote  the  above  passage.  '*  Vor,"  aays , 
he,  **  we  can  ao  laahioa  traai^pareat  bodisa,  and 
ao  arrange  them  witii  reapect  to  oar  ^ye  and 
the  object,  t^iat  the  n^a  ahaU  he  mfcaoM  and, 
bent  into  whatsoever  dkeotion  we  may  deaise." 
Thnaitappean^hatevenao  early  aa  the  ISIh 
century,  it  had  been  diaooversd  that  the  diceo- 


tion  of  a  ray  of  light  waa  generally  altered  by 

the  ahape  of  the  aubatanoe  thcough  whioh  it 

pM8e4.    If  the  antiatanoe  waa  in  the  form  of  a 

fiat  plate  no  perceptible  alteratton  was  oauaed; 

bat  if  it  waa  wedge-ahaped  the  ray  waa  thrown 

aside  from  ita  natural  path.    Aatmrnore  won- 

deriol  appearance  reaoUed;  if  the  aubstaooe 

had  a  bulging  or  convex  form— that  is,  when  it 

was  in  the  shape  of  a  round  disc,  thiok  at  the 

middle  and  romding  off  to  a  thin  edge.    Bsf  s 

travtrsiDg  it  ware  so  di^oasd  as  to  torn  at  a 

certain  dStanoe  behiad  it,  aamall  invertedima^ 

of  the  object  torn  whioh  they  proceeded.    Pr  if 

the  convexity  waa  so  great  aa  to  make  the  euh- 

atance  almost  globular,   the  apparent  size  of 

amallobjeotaaecn  through  it  waa  much  inoreaied. 

Baoon   writea :  —  "  We  can  cause  the   Bjaxif 

moon,  and  atara  to  descend  neater  to  us  in  ap<» 

pesranoe."    Such  reeulta  were  naturally  lookedl 

upon  «a  magical,  and  found  a  fitting  notioei  a  i 

book  devoted  to  the  myaterious  and  wondezfoL 

But  incomprehensible  as  suoh  appeacanoea  w^c^ 

to  thoae  early  atudenta  of  nature,  theyw>r> 

ify^tjvB^f^  to  yield  reaolta  ef  momentous  import 

to  snooeading    geoarations.    They  were  the 

gsrms  fmm  which  have  q^mng  the  modem 

tekacope  and    microaappe,    two    inatmmsnts 

whioh  hsjre    eaWigsd  man's    knowledge  of 

hii  aurrenndinga  store  than  any  othsr  soien^ 

Ufio  inatinments  ever  diseovered.    By  means 

of  the  former  we  can  effnaine  those  brilliant 

orbs,  of  whoM  system  the  earth  is  bat  a  small 

and  lOMgnifinant  member;  while,  with  the  aid 

of  the  latter,  we  aan  ^orutiniae  thoae  oijganic 

beinga  whose  ininuteBess  places  them  utterly 

beymid  the  rsach  of  the  unassisted  eye,  and  of 

whose  very  ^x^^fe-t^  we  should  otherwise  be 

ahsplntaly  ignorant. 

«  It  would  he  adiffiealt,  if  not impossihle 
task,  to  flsd  oat  who  waa  ths  first  to  mt  upon 
the  arrangement  of  glasios  ooAiUtuting  a  tele- 
soope.  In  the  pmaent  Inatanoe,  we  are  not  con- 
oetned  with  the  history  of  the  instrument,  but 
aimplv  with  the  development  of  one  of  ita  most 
easential  portions.  In  a  telaaoepe  there  are  two 
agenta  in  operation :  one,  producing  an  image  ; 
the  other,  magnifying  it.  Theae  are  texmed 
respeotivelyy  the  objective  or  objeot-gUss  and 
the  eyepiece.  Teleanopes  mavbe  divided  into 
two  nississ :  if  the  hn^-pccduoer  ia  a  mifEzer, 
throwing  back  the  raya  to  tarm  an  image  in 
front  of  it,  the  tnatrnmeat  ia  a  rtfluUr;  but  if 
it  ia  a  glass  lens,  throogh  whioh  raya  pesa  to 
form  an  image  behind  it,  the  instroment  is  a 
refraetcr. 

With  regard  to  the  first^mentioned  dass^ 
exhauative  detaila  of  aeveml  methoda  of  worldng 
mirrors  have  ^>peared  ia  the  pagea  of  the 
EaoMsa  MaogAiwo ;  and  anvcne  with  meohaai* 
oal  aptitude,  and  plenty  of  patience  and  per- 
asveranee,  haa  all  aeoaasary  inatmctiona  for  the 
production  of  a  good  inatnmisnt.  Butthesaste 
oannot  be  said  respecting  the  refractor.  Infor- 
mation relative  to  the  final  eorractioiis  of  an 
objeot-glasa  ia  aoaroe ,  and  the  extent  to  which 
theae  correotiona  can  be,  and  are,  oarried  out, 
oonatitutea  the  chief  difleranoe  between  a  good 
and  an  inferior  instrument. 

The  production  of  an  achromatic  objeo^glase 
is  a  much  more  diffiealt  undertarirfng  than  that 
of  working  a  truly  paraholio  mfleotor ;  instead 
of  one  aa&ce,  four  are  requisite,  which,  though 
less  in  araa»  need  equally  oaxefol  faahioning.  A 
certain  proportion  of  loci  haa  alao  to  be  ob« 
aarved,  which  proportion  can  soarody  be  anivad^ 
at,  sKC^t  by  expatimsnt  on  the  glasses  in- 
tended to  be  used.  An  eminent  authori^ 
tells  me,  that  two  diaoa  of  the  beat  glaas, 
daised  in  the  same  brand,  saldam  give  equal 
rsBulta  with  the  aame  ourvea  and  methoda  of 
working ;  a  very  alight  variation  in  thdr  optical 
qualitiea,  though  both  may  be  equally  good, 
nee;aaitathig  a  change  in  ewature.  Mt  the 
prooednre  adopted  ia  the  figuriag  of  one  optical 
aazfaoe  ahould,  to  a  veiy  graat  extent,  hold 
^food  in  the  case  of  another ;  heaoe  I  mgard  the 
mvastigationa  of  Mr.  WasssU  as  most  important 
oontributiona  to  the  literatase  of  the  subject; 
being  of  extensive  application  in  the  geneml 
prodnotion  of  Djptioal  surfaces,  as  weU  as  of 
special  aervioe  in  figuring  apeoala. 

During  the  laat  five  yeai%  I  have  occaaionally 
oontributed  to  the  pagea  of  the  Skousb 
MaCHAino,  artiolea  on  the  mathematical  treat- 
ment of  the  objeot-glass.  I  have  endeavouxed 
to  explain  the  raise  ef  Barlew  and  Oeddiagion, 

•I  am  inAebtad  for  moat  ol  the  htatorkal  iii«tl« 
faaninoQBtainad  to  an  able  artieU  oa  the  Ttfeao^pe,  by 
FBAB80V,  in  BaeiP  *'  Cyokrpedia.'* 
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embodyinff  therewith  the  tabular  Tallies  of 
Henobel,^  and  to  arrange  them  in  a  convenient 
form  for  reference.  Opinions  may  differ  as  to 
the  yalae  of  optical  formnlsd.  Those  who  cannot 
understand  it,  or  have  no  need  of  it,  are  apt  to 
look  upon  optical  equations  as  so  much  inoom- 
prebouuble  not  sense :  those  who  can  use  it  in- 
telligentlj,  as  a  guide  to  practical  work,  think 
otborwise.  After  making  a  little  inquiry,  I  am 
able  to  saj  that  the  fonnulse  aboye-mentioned 
are  found  of  considerable  seryioe  to  practical 
men,  though,  of  couree,  this  does  not  imply 
that  equalSr  good  results  may  not  be  acoom* 
p'idhed  without  them.  Mathematics,  in  relation 
either  to  optics  or  to  any  other  science,  must  be 
no  more  than  a  servant,  ready  to  obey  the  will 
of  the  master.  What  the  mind  conceives, 
mathematics  can  express  in  a  definite,  tangible 
form ;  but  unless  we  nave  a  correct  apprehension 
of  what  we  mean  by  the  terms  we  employ, 
formulae  containing  them  can  only  be  a  source 
of  oonf  nsion. 

But  even  the  possession  of  correct  tnle*,  and 
the  necessary  knowledge  how  to  apply  them,  is 
only  one  element  in  the  production  of  an  object- 
glass.  Any  one  who  works  a  set  of  curves, 
calculated  by  one  or  other  of  the  nreoeding 
formuleB,  would  probably  find  the  result  fall  far 
below  his  expectations ;  yet  I  apprehend  he 
who  would  use  a  set  of  curves  merely  because 
some  one  else  found  them  to  answer  admirably, 
would  have  even  grester  cause  for  complaint. 
It  must  be  remembered  that,  algebraically,  the 
specified  radii  produce  partial  correction  only ; 
also,  it  is  further  assumed  that  the  optical  pro- 
perties of  the  glass  agree  with  certain  figured 
values,  and  that  the  surfaces  can  be  wrought 
correctly  to  certain  curves,  neither  of  wlubh 
conditions  can  be  absolutely  satisfied.  The 
values  yielded  by  anv  recognised  formula  must, 
therefore,  form  the  foundation  only  upon  which 
the  snperstruoture  is  built,  and  the  goodness 
of  the  objeot-glaes  will  depend  upon  the  extent 
to  which  it  is  posftible  to  emnloy  that  delicate 
manipulation,  which  raises  the  production  of 
the  artist  so  far  above  that  of  the  mere 
workman. 

In  the  present  series  of  articles  I  purpose 
showing,  so  far  as  I  am  able,  the  theoretical 
■conditUms  that  must  be  satisfied  in  the  forma- 
tion of  an  obieot- glass.  It  may  seem  unneces- 
sary to  dwell  upon  this  subject  at  any  great 
length,  but  circumstances  will  probably  cause  it 
to  hd  otherwise.  It  has  been  suggested  to  me, 
that  if  theory  can  show  approximately  the  form 
of  surface  required,  it  will  be  easier  for  the 
practical  man  to  explain  the  mode  of  working 
which  sroh  a  form  necessitateii,  or  to  show 
where  and  how  the  practical  differs  from  the 
theoretical  form.  I  am  also  anxious  to  place  on 
reoord  some  account  of  the  practice  of  the  early 
artists.  Information  on  sucn  matters  is  not  very 
plentiful.  I  have  been  able  to  collect  but  little, 
yet  I  trust  it  may  induce  others  who  possess 
such  knowledge,  or  who  may  have  ample  means 
of  reference  to  published  works,  to  send  to 
these  pases  whatever  details  they  may  have, 
and  thereby  reader  the  subject  as  complete  as 
possible. 

I  am  induced  to  attempt  the  preparation  of 
these  articles  solely  bv  the  consideration  that 
there  is  one  «  ho  is  both  able  and  willing  to  take 
up  the  practical  part.  Had  it  been  otherwise,  I 
could  not  have  asked  our  most  obliging  Editor 
to  grant  space  for  matter  which  must  be  weari- 
some to  many  and  uninteresting  to  others.  I 
am  sure  the  readers  of  the  Enolxbh  Kbcrajxic 
have  ^ood  oause  to  cong^atulste  themielves  that 
th<sre  IS  amongst  the  ouole  of  correspondents  so 
accomplished  a  contributor  as  **Pn8matique." 
Having  been  for  many  years  in  actual  contact 
with  the  best  work  and  best  methods  of  working, 
he  can  speaJc  authoritatively  on  the  subject  of 
optical  manipulation;  and  readers  mav  rest 
satisfied  that  the  instructions  he  has  already 
given,  and  those  which  in  due  time  I  feel 
assured  he  will  also  give,  are  such  as  could,  or 
would,  be  fumiehed  by  very  few  indeed.  I  can 
also  count  upon  the  hearty  co-operation  of  Mr. 
Wassell,  whose  exhaustive  details  on  specula- 
worldng,  lead  me  to  think,  that  we  may  con- 
fidently look  to  him  for  simplifications  and 
improvements  in  the  methods  of  working  object- 
glfuues. 


THE   BOLTON   BANOE  EIVDEB. 

rthe  annexed  eng^vings  we  illustrate  the 
application  of  a  range  finder,  patented  by 
Mr.  T.  Bolton,  of  Calcutta,  belng^a  modifica- 
tion of  the  svstem  used  by  Major  Weldon,  B.  A. 
It  is  a  small  reflecting  instrument,  light  and 
durable,  which  is  carried  as  an  attachment  to 
the  belt  when  employed  for  military  purposes. 
A  range  of  1,000  yu^s  can  be  taken  by  two  men 
with  the  assistance  of  the  instrument  in  two 
parts  and  a  tape,  in  less  than  30  seconds ;  2,000 
vards  in  60  seconds,  &o.,  after  a  few  minutes* 
instruction  in  the  use  of  the  instrument.  Size 
of  each,  2in.  bv  l}in. bySin., including hsndle ; 
weight  of  each,  5«.z.  Pig.  1  shows  the  method 
of  taking  a  range  by  two  men.  Both  stand 
facing  each  other,  having  decided  uj^n  some 
object,  the  distance  of  wnich  is  required,  and 
which  should  be  seen  reflected  in  the  mirrors  of 
both  instrumeuts.  No.  I  at  A,  with  the  instru- 
ment marked  ''base  1  in  40,"  and  the  case 
containing  the  tape  marked  "the  Range*' 
stands  still,  and,  presenting  the  open  face  of  the 
instrument  towards  the  distant  object  0,  applies 
his  eye  near  the  edge  of  the  open  face  of  the 
box,  and  looks  througlt  the  aperture  above  the 
reflector  on  the  opposite  side,  seeing  by  direct 
vision,  the  instrument  held  by  No.  2,  and  the 
reflectiBd  image  of  the  distant  object,  to  the 
right  or  left,  in  the  mirror  below.  No  2,  with 
the  instrument  marked  "right  angle,"  faces 
towards  No.  1,  and,  holding  the  end  of  the  tape, 
moves  away  in  a  direction  at  right  angles  to  the 
distant  object  0.  and  is  guided  by  observing  that 
the  instrument  held  by  No.  1,  as  seen  by  direct 
vision  through  the  aperture,  coincides  with  the 
reflected  imageof  the  distant  object  as  seen  in 
the  mirror.  When  No.  1  observes  in  his  mirror 
the  image  of  the  distant  object  coinciding  with 
the  instrument  held  by  No.  2,  as  seen  by  direct 
vision  through  the  aperture,  he  stops  paying  out 
the  tape,  which  is  being  run  out  by  No.  2,  and 
reads  off  the  range  in  yards.  No.  2  in  moving 
out  should  stop  at  intervals,  and  holding  his 
instrument  steady,  in  correct  alignment,  notice 
any  pre-arranged  signal  from  l^o.  1,  by  the 
raising  of  his  arm  a  certain  height  as  to  whether 


until  he  gets  to  position  0,  when  the  stavss  A 
and  B,  seen  in  a  diceot  line  through  the 
aperture,  ooincide  with  the  image  of  0,  as  seen 

Fio.  2. 


by  reflection  in  the  mirror,  at  which  place  he 
reads  off  the  range  from  the  numerals  on  the 
tape. 

The  instrument  has  been  ofBoially  tested  ia 
India  by  order  of  the  Oommander-in-ohief,  and 
has  been  found  so  simple  and  efficient  that  it  is 
being  introduced  into  the  Britisih  army  there 
and  the  forces  of  the  neighbouring  independent 
States. 


PBACTICAL  NOTES  ON  PLTTMBIVO - 

By  P.  J.  Daviks,  H.M.  A.8.P.,  &c. 
{Omtinued  from  pagt  277.) 
lyTEXT  examine  Fig.  202.  This  is  a  very 
ll  handsome  lavatory  arrangement.  The 
valves  are  shown  fixed,  and  are  of  the  lerer 
kind,  fitted  as  in  Fig.  200,  excepting  that  the 
pull  arrangement  is  of  the  crank  kind,  see  D, 
Fig.  202 ;  this  crank  is  also  shown  fixed  in  the 


Fio.  1. 


*  I  haTt  not  beni  able  to  i^ts  an  aoaoont  of  the  analy- 
sis of  Sir  John  Herache).  aa  I  hare  not  aooeM  to  the  **  Fbilo- 


•ophioal  Tranaactions  "  far  1891,  whiohleontaioa  Us  pmr. 
Ferhapc  those  who  hare  will  send  an  abstnMt  to  theie 
colaoms. 


he  should  move  out  further,  or  come  in,  to  find 
the  correct  position  B. 

Fig.  2  shows  the  method  of  using  the  instru- 
ment as  adapted  for  one  man  in  survey  reoon- 
naissanoes.  Accurate  distances  can  be  measured 
by  one  person  having  one  instrument,  tape,  and 
two  staves  or  poles  in  a  few  minutes  without 
any  calculation.  Size  of  instrument,  2in.  by 
2jm.  by3}in.  including  handle.  Weight  8oz. 
Let  the  distance  of  an  object  0  from  the  observer 
at  A  be  required ;  set  up  the  tripod  staff  at  A, 
and  by  the  upper  mirrors  or  right  anffle  of  the 
instrument  lay  off  the  right  angle  O  A  B,  fixing 
the  spiked  staff  some  10  or  20  yards  distant  from 
A  at  the  point  B.  Should  it  be  found,  on 
reverting  to  A,  that  staff  B  has  not  been  placed 
in  the  correct  position,  tike  staff  A  should  be 
moved  a  little  to  the  right  or  left  by  the  adjust- 
ment provided  on  the  top  of  the  tripod,  tiU  the 
right  angle  is  oorrectiy  formed  by  the  reflected 
image  of  O  coinciding  with  the  staff  B.  seen  by 
direct  vision ;  care  being  taken  that  tne  staves 
are  set  up  perpendicular  by  the  plummets 
attached.  The  observer  then  proceeds  to  lay  off 
the  base  AG;  he  fixes  the  pin  attached  to  the 
tape  under  staff  A,  and,  being  guided  by  the 
staves  A  B,  he  walks  baokwitfds  in  the  same 
straight  line,  albwing  the  tape  to  run  from  the 
case  as  requhred ;  and,  holding  the  box  to  his 
eye  as  before,  he  looks  into  the  lower  reflector 
of  the  instrument  marked ''base  I  in  20  or  40" 


skirting  at  E  F  G,  and  attached  to  the  ends  of 
the  lever.  H  is  the  washer  for  fixing  into  tb« 
bottom  of  the  basin,  as  at  Q,  Fig.  197.  J  iitba 
straight  Htmch  trap,  shown  and  desorihed  ia 
Kg.  69,  A,  in  the  BuiLDZiro  Kkwb  of  Sep- 
tember 9tii,  1881,  (page  327,  Yd.  XLL): 
great  care  must  be  taken  to  fix  a  propct- 
sized  air  or  vent-pipe  at  vent,  to  fcoea  t 
waste-pipe.  The  water  is  in  this  diagrsai 
supplied  through  a  lion-head  inlet  spou^  oat  is 
not  nearly  so  good  as  that  shown  in  Fig.  200. 
The  overflow  holes  are  shown  at  B,  and  a 
separate  pipe,  I,  taken  right  away  to  mscbarge 
over  an  open  hoad,  or  otherwise.  E  is  the  hot- 
water  valve  for  haDd-washiuff  or  shampooiog; 
L  the  oold ;  both  of  these  valves  are  eonneeted 
to  the  breeohiDg-piece,  and  by  indiarubber  tabs 
to  the  rose  or  jet. 

Fig.  203.  This  is  an  angular  lavatory  baflfi 
showing  the  arrangement  of  pipes,  valves,  4^^• 
together  with  breeching-piece  and  union,  as  at 
the  left-hand  tdde  of  the  flgure  at  isx,  hot 
and  COLD  ;  it  also  illustrates  tiie  leadj* 
breeching-piece  on  the  right-hand  side  at  coU. 
The  hot  water  may  flow  up  the  pipe  atl, 
whilst  the  cold  may  enter  at  "  oold,^'  and  from 
there  by  the  pipe  i  to  the  arm  of  the  basin, 
and  out  at  the  sbeU  inlet  D.  There  is  a  MW 
arrangement  added  to  this  lavatory  bsain-4hs 


•  Fran  the  JvOcKv  ^cW-    AUnfktsresrTfll 
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distilled  water  piUar  ;  this  is  supplied  through 
a  tin  pipe ;  a  la  aleo  filtered  water. 

Fig.  204  illufltrateB  the  top  part  of  a  very 
beaatifal    laTatoiy,    having    some    additional 


j^-  /    €.^^^, 


ordinary  loose  Talve  stop-cookfl,  fitted  with  hot- 
water  mbhers  and  unions,  as  shown  at  AB, 
Fiff.  206,  or  the  valres  may  be  of  the  Shank's, 
Fell's,  er  other  makers'  box  pattern,  for  fixing 


/•  /    C.i:03 


r  t  c ,  so^ 


/^  f  G ,  soe 


upon  the  slab,  as  illustrated  at  Fig.  206.  A  is 
the  cold  inlet;  B  the  outlet,  wmoh  may  be 
taken  to  the  arm  of  the  basin  or  to  the  bottom, 
asi  n  204;  0  is  the  hot  inlet;  D  the  outlet, 
whioh  can  be  branched  into  the  pipe  B ; 
or,  as  is  now  the  case,  be  taken  separately 
into  the  basin.  Some  plumbers  have  an 
objection  to  the  use  of  valves,  especially  for 
hot  water.  Where  this  is  the  case,  a  good 
ground-in  guo -metal  cook  must  be  used, 
which,  under  certain  circumstances,  is  far  the 


work.  This  has  the  usual  waste-pipe,  as  at  Fig. 
19S  (see  waate-puU),  it  also  has  sarew*down 
valves  fitted  below  the  slab  instead  of  the  lever 
vtaDgemeot.  The  reason  for  the  employment 
of  fbese  screw-down  valves  is,  that  they  may  be 
adjusted  to  any  pressure,  so  that  the  water  may 
loontain  or  spray  up  at  any  required  tempera- 
tare  or  foroe.  A  shampooing  pillar  B  is  also 
provided  witJi  rubber  tube  and  rose,  which  can 
be  attached  at  a  minute's  notice,  and  in  such  a 
naimer  that  both  hands  are  at  liberty  to  wash, 
^c.  There  is  also  a  pillar  G,  for  filtered  or 
distilled  water. 

The  hot  and  rold  water  supply  valves  are 
fixed  below  and  branched  one  into  the  other,  so 
u  to  allow  the  water  to  come  up  a  small  pipe 
uxed  %n%idc  the  waste-pipe,  but  quite  separate 
from  the  waste-pipe  and  from  each  other ;  the 
ttott  suitable   valve   for   this   work   are   the) 


best.  Such  a  cook,  to  work  with  levers,  &c.,  is 
iUustratedat  Hg.  207.  This  is  fitted  with  union 
A  and  B.  The  top  of  the  plug  or  key  has  a 
square  hole  cored  in,  so  tJiat  a  square  bar  of 
iron  will  tuzn  the  plug  or  key,  instead  of  having 


soa 


OFF 


the  cook-key  K  (Fig.  208).  When  the  cock- 
plug  has  a  square  head,  and  the  key  K  (Fig. 
268)  has  to  be  used,  take  care  that  the  rod  of 


the  key  is  not  made  too  long  to  ride  upon  the 
plug  of  the  cock,  for,  if  allowed  to  do  so,  it  will 
not  only  work  stiffiy,  bat  be  apt  to  jam,  so 
that  it  cannbt  be  moved  to  turn  the  hot- water 
off  or  on.  Many  bath-cocks  work  stifflvtiiis 
this  account.  Occasionally,  plumbers  will  use 
a  three  or  four-way  cock  for  the  hot  and  cold 
supply  to  lavatory  basins,  such  as  shown  at 
E  J  (Fig.  189).  When  this  description  of  cock 
is  used,  eaution  must  be  exercised  to  fix  a  safe 
under  the  plugfs,  as,  in  a  very  short  time, 
especially  if  working  under  a  high  pressure, 
they  are  sure  to  leak,  owing  to  the  sudden  ex- 
pansion and  contraction  of  the  metal,  by  reason 
of  the  rapid  change  of  temperature  caused  by 
the  hot  or  cold  water.    Another  evil  will  be 


r/  C  s  B9S 


found  if  the  gland  B,  in  two,  three,  or  four- way 
c^cks.  is  screwed  down  too  tightly,  for  these 
glands  are  invariably  made  in  sa<m  a  manner 
that,  on  tightening  the  gland  down,  the  pack- 
ing is  made  to  prat  uwm  the  thoultUr  of  the  plug, 
wmch,  of  course,  tends  to  tighten  the  plug  into 
the  shell,  and  so  cause  jamming  of  the  plug  or 
key.  It  shouldbe  remarked  that  many  "oockeya" 
(cook- makers)  call  a  cock-plug  a  kej  (EI,  Fig. 
208),  and  some  a  socket ;  while  other  firms  call  it 
a  socket- kev,  and  the  handle  B  is  called  a  lever, 
cock-lever,  bath-handle,  &o.,  &o. 

Fig.  210  is  a  lever  having  a  pointer  for  index- 
ing when  the  oock  is  open,  shut,  &o.,  and  used 
for  a  three  or  four*  way  codr. 


Fig.  211  illustrates  a  pull  for  screwing  to  the 
slab  or  top  cf  the  lavatory  ;  A  shows  it  when 


r  /    c  s  2/f . 


tamed  round  and  held  up.  Tois  is  done  bv  a 
small  pin  working  within  a  slot.  IJ H  ilius- 
tratee  the  pull  and  the  fly-nut  Or, 
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THE  OBOAR:  A  GOKPBEHEHSIVB 
TBEATISE  OV  ITS  MANWACTUBE, 
FBOCIJBAI,  AITD  LODGHEITT.* 

By  JoBit  WiaEwm  Winciir, 
JLM$oekA4ofik«OoB4tt^Or9miat9tUi9»cm, 


[90»  a«]  TT  lemAixa  onlr  to  add  that  than 

X    is  one  war  of  Cranking  tho  Xeif 

which  nii^  often  be  soand  oaeful,— tix.,  by 


what  may  be  tenned  Crank-and'Metmn ;  that 
ia  to  aay,  each  Key  la  ao  aawn  out  that 
it  presents  on  plan,  at  the  deeired  pointi  a 
small  aemUuzouleir  or  segmental  Aron,  of  a 
deAeotion  eqoal  to  Key-tail  Semitonal  die- 
lanoe.  The  Sticker  or  the  Wire  then  rises 
or  otherwise  proceeds  from  what  we  may  call  the 
centre  of  the  crown  of  this  Arch,  and  ^us  comes 
exactly  oyer  or  under  the  spaces  between  the 
Keys  of  a  Set  that  is  not  Skewed  or  Cranked  in 
any  way.  By  this  means  a  set  of  Wires,  or 
TiaohefS)  or  even  of  Btiokert,  maytttss  through 
one  or  molt  Manuals,  and  yet  atrow  the  latter 
to  be  8trt%ht  attd  otherwise  TmKflected,— as 
when  it  is  destred  to  have  a  Drittistiok  Coupler 
w^Wrtll>(^  to  "and  fro  between  such  Tfackers  or 
Sthfters  rmining  from  said  <*  Arohes."^ 

An  Inslanee  of  the  preceding  Tieatment — ^in- 
cluding a  Bnmistiok  Oonpler^ocours,  or  did 
ooour,  in  the  fine  4-MMiual  Organ  erected  by 
Hdi  in  All  Saints*,  KArgaret-street,  London. 

IzraTANOBS  AND  EZSICPLABISS 

07  Maitual  Kby  Ststbms. 

b.  We  now  proceed  to  give  a  sufficient  warn" 
hnot  InsUtnefs  and  jBx^mplaries  at  Maoual%  and 
Of  the  Key  and  Coupling  Actions  immediately 
iarolted  with  them  (Uie  Injunctions  giyen  being, 
of  course,  in  harmony  wiih  the  BegulatioDs 
just  laid  down),^wbich  Exemplaries  will,  as  I 
belieTe/  be  found  the  best  under  all  Normal  ck- 
oumsianoes. 

C.  With  Onb  HUxvll.  -^  In  Instruments 
hating  but  OniB  Manual,  the  stmeturo  of  the 
latter,  and  of  the  Action  iUTolyed  with  it,  is,  or 
may  generally  be,  of  so  Sitbple  and  optional  a 
oharSoter,  that  no  particular  directiona  wiU  be 
here  required, — considering  that  the  present 
^Department  is  that  of  Manuali, 

d.  With  Two  Maihjals. — JVb.  1  Treatment,-^ 
This  is  an  Instance  furnished  in  the  Organ 
erected  by  Nicholson  of  Worcester,  somewhere 
about  the  year  1664,  for  the  Pariah  Church  of 
Faringdon,  Berkshire.  The  Manual  Sections 
are  of  the  usual  kind, — Le.,  Great  and  Swell 
Organs.  The  Claviers  are  Projeotant  from  the 
main  Body  of  the  Case,  but  are  not  Beversed ; 
the  Tertical  distance  apart  of  the  Manual  Play-* 
ing  Levels  is  just  under  Sin.  The  General 
Lay-out  of  the  Inside  is  of  the  Normal  kibd, 
so  far  as  the  Manual  Sections  are  concerned,  the 
Oreat  and  the  Swell  Soundboards  being  at  one 
same  level,  and  with  the  latter  Section  set 
bahiad  the  former ;  the  Polletts  of  the  Great- 
Organ,  and  consequently  their  Pulls,  are  set 
at  that  side  of  their  Soundboard  which  is  nearest 
to  the  Player,  and  they  thus  oome  nearly  doae 
to  the  Case-front ;  thezegularPalletts  and  Pulls 
of  the  Swell-Organ  are  set  in  the  same  way, 
thus  coming  just  beyond  the  Passage-Board 
which  separates  the  two  Manual  Soundboards ; 
but  there  is  a  second  set  of  Palletts  and  Pulls,  at 
the  back  of  the  Soundboard,  to  supply  its  lowest 
octave ;  the  Pipe- Order  of  the  Great  is  Semi* 
tonal  vvith  the  Bass  Set-off ;  and  the  Pipe-Oider 
of  the  Swell  is  with  Smallest  Pipe  at  middlew 
The  number  of  Sounding- Stops  is  18.  Fuller 
particulars  of  this  Instrument  wiU  be  given 
in  Department  Entire  Osoan. 

The  Great- Organ  Keys  are  of  ample  length 
(see  here  at  r,  Bis,  ante),  and  are  ptrfectly 
Straight  on  Plan.  The  Swell-Or^  fileys  are 
of  such  length  that  their  Tails  a  httle  overhang 
the  Great- Organ  Key  Tails,  and  are  on  Plan 
Skewed  aside,  so  that  such  fSwell]  Tails  are 
exactly  the  Half  Semitonal  Key-tail  distance 
«*ont*'  (tothenyA^  hand;  boj  here  at  93,  »). 
'Each  Swell-Organ  Key  is,  at  a  point  near  its 
Tail  end.  Notched-oat  on  both  of  its  ude-facos, 
in  order  to  f  umi«h  an  opening  or  passage  for  the 
Stiokan  n«t  mentianed,— these  latter  haviog 
to  pass  between  the  Swell  Keys  without  touch- 
ing them,  and  ooaseqaently  without  dttiyiag 
any  Guiding  assistance  from  the  said  Notohingv 
in  them  (see  here  the  more  detailed  description 
abeady  giTca,  at  u,  ante). 


'  All  Tigbta  leserted. 


The  GreaVOrgaoi  Action  commenoes  with  a 
•nffioiently  long  and  wide  ilal  Sticker,  risingfrom 
and  Wired  into  each  Key-Tail,  and  passtng^-as 
iuit  said— between  the  Tails  of  the  Swell-Oig. 
^ys.  These  Stiokers,  each  of  which  is  provided 
at  its  top  end  with  a  Begulating  Batten,  act 
under  the  Ncees  of  *  Ml  of  Panned  Backfalls 
which  ran  at  obo9  (gaiwtllfg.  uf  course  those  for 
the  Set-off  Pipee)  to  the  Pull-points  rertically 
beneath  each  Pallett,<— the  direction  of  such 
running  being  thus  from  the  said  Stickers  to  a 
point  farther  into  the  Organ  than  are  the  latter. 
Concerning  the  actual  width  of  these  Stiokers 
see  more  definitely  at  A,  next,  7th  paragraph. 

The  BweU-Orffan  Action  commences  with  a 
Square  of  the  T  xorm,  resting  on  and  thus  being 
indirect  contact  with  each  [Swell]  Key- Tail. 
It  is,  of  courie,  the  fore  Nose  of  such  Square 
whidi  is  00  in  contact,  the  vertUnd  Arm  of  the 
same  being  thus  behind  its  Key- tail,  and  extend- 
ing downwards  in  the  usual  way  for  drawing  a 
horizontal  Tracker;  and  the  remaining  hori- 
zontal portion  of  the  Square  thus  projects  back« 
ward  into  the  Ocgan|<--in  order  to  form  a 
member  of  the  Coupler  Manual  to  Manual* 
These  Squares  are  not  Fanned,  but  are  set 
square  and  paraUel|~running  dtvect  to  a 
*' Whole  "RoUer-BotiA. 

Th0  stmotuze  of  Uia  said  Oouptar  Swell  to 
G^eat  is  made,  with  the  aid  of  the  rear  arm  of 
the  T-Sqwe  aforesaid,  by  a  set  of  BackfaUs,  a 
set  of  Stickers,  and  a  set  of  Blocks.  The  Back- 
faUs are  all  placed  sQuare  and  parallel^  and  at 
the  Half  Semitonal  Eey-taU  distance  afart,  and 
are  thus,  on  Plan,  exactly  correspondent  with 
the  Swell- Org.  T-Squates :  the  lengtSl  of  each 
such  Backfall  (see  heiie  at  g^  next,  2ttd  parag.) 
is  such  as  to  just«exosed  the  horizontal  mstance 
from  the  rear  end  of  the  said  T'Square  to  the 
fore  edge  of  the  Gres(t-Orga&  StiokMr.  These 
Backlds  are  set  at  as  gieat  a  height  fll>ove  the 
Swell- Org.  Manual  as  is  practicable  (see  again 
^,  next,  2nd  parag.,  Defsct  3 ;  and  at  A,  next,  last 
part  of  Sri  parag. ) ,  and  at  such  an  area  posit  that 
tbeir  fore  Noses  enter  just  between  the  Great- 
Org.  Stickers;  consequently,  the  rear  ends  of 
theee  Backfalls  come^the  Swell  Key  Tails 
having  (as  already  said)  been  Skewed— exactly 
vertically  over  the  rear  ends  of  the  T-Squares. 
A  Sticker,  having  its  lower  end  furnished  with 
a  Begulating  Button,  runs  down  from  each 
Backfall  rear-end  to  the  corresponding  rear-end 
of  the  X'Sq^ft^i  tbus  uniting  these  two  ends. 
Affixed  to  the  side-face  of  each  Great- Org. 
Sticker,  and  at  such  a  level  as  to  oome  exactly 
beneath  the  fore-Nose  of  the  Coupling  Backfall, 
is  the  small  driving-Block,— Buffed  at  its  top 
surface.  The  Coupler  is,  of  course,  thrown  into 
er  out  of  Action  by  the  lowering  or  the  raising 
of  the  Beam  carrying  its  BaokfulU. 

The  Contact  of  the  Conpler  Great  to  Pedale 
is  made  by  means  of  an  Ordinary  Sticker,  Wired 
into  the  Tail  end  of  its  Manual  Key  in  the  usual 
way  (see  here  again  at  r,  Bis,  ante). 

The  Contact  of  the  Coupler  Swell  to  Pedale  is 
made  (see  ^,  next,  Std  parag.)  precisely  as  is 
the  Great  to  Ped.,  eaccept  that,  owing  to  the 
presence  of  the  SquavsNosediivotfyon  the  Key- 
tail,  the  Wiio  of  the  ^well  to  Ped.]  Sticker  is 
obliged  to  be  kept  sufficiently  forward  to  allow 
the  said  Nose  to  be  set  behind  such  Wire. 

e .  The  Treatment  that  has  now  been  described 
posaessee  a  large  number  of  good  points,  of 
which  the  chief  are  the  follow&g  :-^(l)  There 
is  no  aoturi  Crossing  of  one  Aotian  by 'another, 
the  passing  of  the  Great-Org.  Stidcev  between 
the  Swell-Org.  Keys  beingreally  all  the  Creasing 
existent  (2)  Ttie  Great- Org.  Manual  easily 
admits  of  Kegulation  at  the  Front — by  means  of 
the  Button  already  montioned — ,  and  this  with- 
out disturbing  the  Begulatlon  of  the  Coupler 
Swell  to  Great.  (3)  The  whole  of  the  Coupler 
Manual  to  Manual  can  be  easily  and  quickly 
Removed,  and  taken  entire^  to  pieces.  (4)  The 
Swell- Org.  Keys,  except  those  connectable  with 
the  Pedale  (see  g^  next,  1st  parag.),  are  also 
readily  Removable.  (5)  The  Manual-to-Manual 
Coupler,  even  when  taken  all  to  pieces,  can  be 
made  to  retain  its  Regulation  unaltered,  because 
every  piece  of  which  its  mechanism  is  composed 
admits  of  being  Nttnbered,  (6)  Simplicity  is 
ensured  in  the  straoture,  as  all  the  Actions 
consist  of  the  fewest  practicable  number  of 
partd.  (7)  The  amount  of  the  work  Skewed  is 
slight,  being  confined  to  the  Swell  K^s,  and  to 
the  BackfaUa  of  the  Coupler  Swell  to 
Pedale ;  and  tbe  Skew  of  even  these  ia  definite 


and  easy,  behig  $Mtethf  (see  m,  aot, 
11th  psrag.)  the  Half  Senifeonal  Key -till 
distanoe.  (8)  The  Orerimag  of  the  Swell. 
Organ  Key^  tails  gtraaan  apptoaohio  uaMonsity 
in  the  lengths  of  the  Keys  of  the  two  Msauda 
(see  ^,  ante).  (9)  The  Man.-to-Man.  Coopler 
is  rendered  perfectly  independent  of  an^  Blow- 
ing or  Fanning  in  the  Backfalls  whidh  laid 
from  the  Great- Organ  Keya.  (10)  The  Famung 
of  these  Great- Origan  Baokfidls  permits  of  Um 
1st  Stickers  of  this  Section's  being  made  of  good 
length,— desirable  in  this  particalar  cass  (sm 
again  g,  next,  2nd  parag.,  Def.  3 ;  and  A,  next, 
last  part  of  3rd  parag.),  and  yet  for  the  Wind* 
chest  of  such  fiection's  being  kept  at  a  level 
sufficiently  low  to  avoid  diffioumes  throogh 
restricted  height, — auch  TestrietloB  also  beug 
here  the  fact  (see  I,  next,  4th  pazag.) :  a  W\oU 
Roller-board  to  the  Great  Organ  wonU,  indeed, 
have  been  here  almost  impraoticabls,— at  sU 
events  with  Woatai  Roller- stocks. 

These  Advantages  speak  for  themselves.  Ai 
regards  the  second-named  of  them,  the  fssder 
should  now  turn  to  certain  Heada  (as  at  si,  next, 
11th  and  13^  piffags.)  for  some  abstract  con- 
sideration of  the  question  of  Front  RegolatioD, 
and  as  to  under  what  cironmatancea  it  is,  and 
under  what  it  ia  not,  derirable.  Am  oonoemi 
the  seventh  named,  it  is  to  bo  bone  in  mind 
that  tha  Skevringof  the  Keys  of  one  of  a  psir 
of  Hanvals,  and  the  consequent  "  throwhig 
out"  of  one  set  of  Key-taila  relatively  to  the 
other  set,  are  not  herein  one  respect  of  moment, 
because,  as  one  same  Pipe  Order  ia  not  obserrad 
in  the  two  Manual  Sections,  one  Settlog-cmt 
cannot  possiblv  be  made  to  serve  for  hoik 
of  the  Roller-boards  of  such  Sections:  slao 
the  Skewing  of  the  Swell- Org.  Keys  here 
prevents  any  Skewing  in  the  Backfalls  of  tbe 
Coupler  Swell  to  Great.  But  the  aaid  throwing 
out  interferes  with  the  provlaioB  of  a  Clear 
Coupler  (see  dkootly  with  DtfaeU,  at  g  next,  lit 
parag.). 

At  this  point  ooUate  the  pfeaant  Arrangement 
with  that  of  the  Hoddaedoii  Inatrument(oofflD. 
atm,  next). 


WATCH -CLSAVINO   AlH) 

EEFAIBINO- 

By  ''A  FaLLOw-WoBntAK." 

(Continued  from  page  277.) 

YOU  will  find  that  the  drill-bow  is  not  «ti«- 
factory,  as  the  chuck  being  rather  hesvy, 
it  objects  to  being  suddenly  stopped  sad 
reversed  in  motion,  which  should  be  done  verj 
carefully ;  but  a  driving-wheel  may  be  essUj 
fitted,  by  having  your  standard  B  abont  6iD. 
higher  than  the  rose  at  A.  A  wheel  may  be  fitted 
as  shown  Fig.  58,  which  will  enable  you  to  ton 
out  some  excellent  work ;  but  everything 
depends  upon  the  way  in  which  you  go  to 
work;  it  is  the  general  fault  with  amatoios  to 
be  over-anxions  and  impatient:  they  want  to  get 
the  job  done  to  we  how  it  will  woiv;  they  don't 
give  themMlTM  time  to  think  sAwot  ^i^hat  tkej 
areddng.  They  fUaa>iray  atiumdunii  danHstop 
to  see  wbetksr  tkeyare  WBg  itand  oVilat,  eier 
it  friienttia  too  lata,  theft  <fyaBdflMdcea"do" 
ofit,sfacoeedinmdklata'*n«0tie  crnptf*'  of 
it,  then  try  and  do  a  job  with  it.  Aftarwaiting 
tioM  and  material,  they  oome  to  the  ooaclaflon 
that  **  they  doti*t  believe  it  is  possible  lor  a^jooe 
to  do  it** ;  but  if  you  will  follow  my  adfio%  1 
will  show  yon  how  to  make  <me  of  the  pnttiast 
and  meat  interesting  taola  thai  aver  eatsidi 
workshopi  at  a  very  trifling  ooat  A,  Flg^  H, 
ifl  aaade  of  ateel*  with  brsss  xoie  or  letnds;  it 
should  be  turned  op,  and  drilled  in  the  tvss ; 
^be  standard  B  shanld  be  mida  of  biaa,  nd 
shoodd  be  stout  and  firm,  out  ant  a  pieoe  at  the 
bottom  so  as  to  fit  firmly  over  the  body  ol  y^ 
turns,  then  make  a  tquare  bole  right  throagli 
sad  drive  in  a  plug,  or  wedga  B ;  nowcni  a  sbt 
in  B  to  receive  foot  J,  and  dovetail  it  ia,  ssms 
aa  in  a  polence,  and  make  it  firm  with  seit 
solder ;  put  it  in  its  place  in  the  tunis ;  now  pat 
on  piece  which  holds  drill  H,  whidi  tiboM  m 
atrueoentre;  push  the  drill  up  against  the  fsee 
of  B,  ai^  make  a  centre  mariL ;  now  zenflte 
drill  and  put  in  its  place  a  female  osotn ;  asw 
take  a  good  pivot-drill,  shortan  it  hf  cnUSa$  it 
off  withafil6-don*tb«Bdit|aaii  is  mmiysy 
I  that  it  should  be  parfeotly  straight ;  lam  «»- 
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oieBtof  the  drill  logo  jatttlivo«fliB.  Now  put 
the  hmok  of  drill  In  lenala  onti»»  and  point  of 
diili  iniheomlBBiBAtkon  B.  Torn  Uie  MU 
Mikiiy  with  a  Ugbt  bow»  and  pM«  Ughilj  with 
IM  bar  haTiBir  the  fenale  oentre ;  ^en  jon 
haTQ  dxilM  haif-waj  throngh  B,  go  through  a 


nndlar  operation  on  the  other  side  of  B,  and»  if 
Ton  have  worked  true,  jonr  holes  should  meet. 
Now  take  a  piece  of  steel  wire  a  shade  nnaJlar 
than  the  hole  required,  pot  it  in  the  turns  and 
torn  a  point  at  the  end  (that  should  he  tme  with 
ths  onteide)  the  same  «tse  as  small  hole  alieady 
made  in  B.  Now  make  the  end,  as  shown 
Figtt.  59  and  60.  the  ontting  edge  sfaoold  he  at 
sogle,  A  to  B,  fig.  69.  If  jon  get  it  too  acnte 
it  will  jabber;  yon  'mnfft  n<e  a  half-roond  file 
to  get  the  sides.    Fjg.  67  is  the  driring-whecl, 


A  is  fig.  56»  B  is  standard,  Ohandle,  D  wheel,  £ 
piaioD,  vhloh  is  held  by  nut  screwed  on  other 
kide  of  B,  and  a  little  pin  to  hold  wheel  from 
iHpping  off.  The  wheel  should  he  made  of  hard 
wood,  weighted  with  lead.  The  groote  can  be 
aade,  after  the  wheal  is  wwghted,  bj  setting  it 
ifiiming  and  hoidiag  some  aharp  instrament 
•gsiast  it,  nnltss  jon  oan  get  seme  friend  to 
tvn  yon  up  one.  *  Now  turn  up  a  harbor  for 
«biiok  0  67,  fit  it  into  ohuok  sad  solder  It.  Now 
I  win  retnm  to  the  barrel :  yon  make  the  small 
aols  first  to  fit  the  small  pfrot  of  arbor:  if 
tke  large  hole  is  in  the  oover,  yon  oan  then 
«M^  luge  hole ;  but  if  the  lai^i^  hole  is  in 
nnel  yon  have  simply  to  remoTO  the  oover  and 
M%«  the  «ther  hale. 

{To  be  continued,)  « 


A  IISHT  ZLECTBIC  VOTOB- 

TTKDSa  the  heeding  "Btades  Pieliminetns 
U  ppnr  la  Oonstiuctien  d*an  Motear  Else* 
kom  Ugsr/'  M.  Tiwaadier  giies,  in  La  Xatmro. 
•aiastractUe  aooount  of  ,a  hioksomate  battery  ana 
*'*^' — nts  made  with  it.  After  numeaoua  ^« 
ilor  detsnniningthe  bsst  eenpoiHtiQnof 


the  exoitin^  b'qiiid,  the  natore  of  the  reodTers,  the 
limits  of  thickness  one  might  give  the  carbons  and 
tbeaiaes^  the  nimbsr  of  these  latter  in  each  ele- 
ment, in  order  to  a  masimum  production  with  a 
minimam  weight,  he  wesled  to  make  a  large  sur- 
faee-mndalj  whidi  has  to  far  given  sataaxactory 
reiuUs.  The  t went* -lour  eleoMnts  mounted  in 
tension,  drove  a  smsll  Gramme  asotor  of  hall-horse 
power.  The  work  pioduoed,  maasnred  with  a 
iinlbrd  brake,  was  about  U  Julogrammeties*per 
sseond  during  an  hour,  and  10  Inlogrsmmetres 
in  the  foUowmg  hour.  The  G^camme  motor  was 
not  i|Mcially  made  to  work  with  the  batteries,  and 
the  conditions  were  unfavoarable ;  still,  it  is  proved 
that  hiohremate  battettes  offer  much  greater  oon< 
stanoy  than  has  been  ^upfio^td. 

The  new  type  of  battery  consists  of  an  ebonite 
troi^  3mm.  thick,  and  measuriag  0'35m.  long. 
0  16m.  desp,  and  O'lim.  broad.  In  it  were  placed 
veitisally  thirteen  carbons  and  twelve  amalga* 
mated  ainos  alternately.  The  carbon-plates  are 
2|mm.  thick,  the  sine  plates  about  1mm.  These 
piatss  ace  fixed  with  pincers  to  Icngitudiaal  bands 
of  copper,  which,  in  their  turn,  are  torewed  on  the 
outer  edges  of  the  ebonite  trough.  Notarithilsnd« 
ing  its  lightttees,  the  element  thus  mounted  is  very 
solid,  and  may  be  ahaken  violently  without  cajrhoas 
or  ainos  being  the  least  denenged. 

The  ebonite  vessel  has,  at  its  lower  part,  a 
tnbalure  by  which  it  communiostes  through  a 
caoutohouo  tube,  with  a  receiver  oontaining  hiobro- 
osate  solution.  On  raising  the  receiver  above,  er 
lowering  it  below,  the  level  of  the  battery  element, 
the  latter  is  filled  or  emptied ;  thet  is,  is  made  to 
actor  stopped.  The  element  contains  about  four 
Utses  of  iiqoid  :t  and  the  solution  being  very  con- 
centrated. Its  electric  resiitanoe  is  less ;  so  that  the 
interior  resistance  is  diroiaished  to  advantage  ef 
the  production.  The  total  weight  does  not  reach 
SkUog. 

The  production  {debit)  of  this  battery  is  varishle, 
and  may  beeome  very  conddezable  when  the  ex- 
terior resistanee  is  slight.  In  an  eaperiaient  with 
a  hot  and  very  concentrated  liquid,  a  mean  current 
of  110  amperee  was  obtftiaed  during  20  minutes, 
with  a  difference  of  potential  at  the  binding  screws 
of  1*68  volt.  This  represents  a  yield  in  disposable 
work  of  18  kilogsammetres  per  second.  The  ebulh- 
tion  was  so  impetuous  that  the  liquid  was  driven 
violently  out  of  the  vessel,  putting  an  end  to  the 
experiment.  Under  these  conditions,  the  electric 
energy  at  disposel  conesponded^  to  a  horse-power 
with  a  weight  of  33  kilog.  One  would  not  seek  to 
obtain  this  result  practically  ;  but  the  effioieacy  in 
normal  oondit&ons  IS  still  pretty  Iwvourable  with  a 
less  productton ;  and  then  the  battery  will  work 
in  a  continuous  and  constant  manner  during  an 
hour  and  a  half  to  two  hours. 

The  following  figures  give  a  fair  idea  of  what 
may  be  obtained ;  they  axe  the  average  of  a  series 
of  experiments  made  on  resistances  of  variable 
discharge. 

A  battery  of  eighteen  elements,  mounted  in 
tensiqui  weighs  UO  kilogs.  In  a  circuit  of  0*64 
ohms  resistance,  it  will  give  a  disposable  elaetrio 
eneigy  of  13a  ^ilegsammetres  per  seeond  dusing 
about  an  hour  and  a  half,  with  a  eanent  of  w 
amperes.  A  suitable  motor  will  yield,  at  the  brake, 
100  kilogrammetres  of  the  135  at  disposal  in  the 
exterior  circuit.  The  moftor  will  weigh  about  60 
kilograms ;  thus  the  result  reached  is  as  follows  :— 

With  a  weight  af  200  kilogs.  battery  and  motor, 
it  is  possible  to  produce  .a  continuous  and  constant 
wonk  of  100  kilogrammetres  per  second,  during  an 
hour  and  a  half. 

But  this  result  (the  author  pveoeeds)  obtaiaed  in 
ourptaliminary  researches  isfar.from  ttemg  the  '4ast 
vrord  "  insoluSion  of  the  problem  of  light  batteries 
with  Issge  yield.  Some  esperhBentB  already  asada 
enable  as  toaffinn  that  the  production  of  electricity 
may  be<  peolrnged.  (1)  By  agitating  the  Hquid, 
whsdb  Is  easy  with  use  of  oooununioating  vessels : 
(2)  by  adding  fresh  quantities  to  the  warm  and 
eahausted  liqeid  ;  (3)  by  using  M.  B^aier*B 
enveloper  (or  partition)  lor  the  ne^^ve. 

A  fantlevy  of  18  etements,  weighing  140  ]uk>g., 
the  weight  ol  two  men,  might  thns,  very  pioh^ly, 
furnish,  during  more  than  two  hours,  lirwotk  of 
U  to  1^  ^orse-power,  or  of  12  to  16  strong  men. 
Such  a  battery  with  its  motor,  would  be  easily 
raised  In  a  email  elongated  a^xoatat,  psescnting 
Itetle  resistance  to  the  air. 

M.  Tissaadier  furtheretudied  the  made  of  action 
of  a  tvro-vaned  sciesr  <2t8m.  in  diameter),  driven 
by  a  small  Siemeee  d|namo,  welghuig  65  kilMS. 
The  vanes  had  an  inclination  of  abaat  36^  fie 
asotor  wee  actuated  by  Faure  acowaalators,  made 
by  M.  Beyaier.  Wish  40  of  these,  nsounted  in 
tension,  the  ecmnv  made  100  turns  in  the  minute, 
the  coil  of  the  motor  making*  fkoasend  ;  the  week 
was  abont  80  kilogramnMtree. 


The  air«ousieat  produced  was  rntense  at  102 
metres  from  the  apparatus,  and  could  be  felt  dis- 
ttooUy  at  10  metres  distance. 


'  It  may  be  useful  to  niaiad  readem  that  the  kilo- 
Bitm  s:  about  syb.  avoiid. :  tbe  mstte  4Qin. ;  the 
nUhmetve  'Oiia. ;  tae  Utn  If  pkt. 

•f  Tha  oompcritloa  of  the  liquid-  (hi  weight'  i»  :  water, 
100  puts  i  bicbramate  of  poUMb,  16  ;  mlphurte  add, 
87. 


THE  ELECISIC  ABC  IH  YAOUQ. 

Fa  note  conmiunioated  to  the  French  Aqadsmy 
of  Sciences,  MM.  ^amin  and  Maneusier  da- 
scribe  some  experiments  they  have  made  witib  an 
electric  arc  In  vsauo,  the  current  being  furnlih^ 
by  a  Gramme  machine.  BEaving  taken  an.egg- 
snaped  glass  tube  and  placed  in  it  two  carbons  of 
•16  metre  length  and  4  millimetres  diameter,  ar* 
ranged  point  to  point,  and  separated  by  an  internJ 
of  4  millimetres,  when  the  vacuum  had  attahied 
about  12  millimetres  b'ght  began  to  break  fotth, 
not  only  in  the  form  of  a  hlgmy-luminous  are  he« 
tween  the  carbon  points,  but  from  all  parts  of  the 
earboBis,  and  similar  in  M>pearanoe  to  thatosdi- 
narily  seen  in  Geissler  tubes.  Each  carbon  was 
BUROunded  by  a  blue  aureqla,  that  of  the  positive 
carbon  being  the  paler.  The  carbons  subsequently 
became  heated,  reddened,  and  then  got  white  hot, 
not  only  at  their  ends,  but  throughout  their 
length ;  ihej  were  then  rapidly  volatOised  by  the 
combined  effect  of  the  heating  and  the  demeal 
currents.  Whatever  be  cause  of  this  volatilisation 
it  is  ceztain  that  carbonaceous  ouitter  is  given  off 
in  a  vaporous  state.  The  vessel  or  tube  is  filled 
with  a  lilue  gas  somewhat  similar  to  the  vaoour  of 
iodine  which  gradually  deepesis  to  the  colour  of 
indigo.  Afterwards  the  vapours  are  condensed  on 
the  rides  ol  the  vessel,  which  become  opaque,  and 
that  ends  the  experiment.  The  deposit  thus  col- 
lected resembles  finely  •  divided  carbon,  and 
dissolves  with  effervescence  and  ineandeecence 
in  nitric  add.  Is  it  pure  carbon,  or  is 
it  a  compoution  of  hydrogen  and  carbon  Y 
This  is  a  question  which  ii  reserved  for  further 
experiments.  To  avoid  this  summary  termination 
of  the  experiment,  the  single  carbons  were  replaced 
by  two  bundles  of  similar  carbons.  In  this  case, 
the  currents  divided  into  a  large  number  of  •Aowr^ 
less  intense  than  the  single  fiow ;  all  the  carbons 

Sve  light  at  the  same  time,  and,  heated  the  less, 
B  more  numerous  they  were.  There  was  hardly 
any  volatilisation,  and  the  effect  was  prolonged  as 
long  as  one  wished.  The  carbons  were  then  re- 
placed by  copper  rods  '003  metre  diameter.  The 
same  effect  was  produced  wi^  still  greater  success. 
If  the  current  was  too  strong  the  copper  melted. 
It  always  partly  TolatiRsed,  and  was  deposited  in 
a  thin  layer  on  the  glass.  It  is  plain  that  the  ex- 
periment oen  be  varied  by  using  different  metals, 
different  gases,  and  by  operating  under  different 
pressures.     


WHY  WE  C0UOH»  AHS  HOW  WE 
COUGH, 

ITTyBBTBODT  eoughs  sometimes,  and,  judging 
f^j  Ibj  the  quantity  of  patent  cough  mediomes 
Bold,  many  people  must  be  coughing  all  the  time. 
Most  persons  suppose  that  a  cough  is  a  cough,  the 
world  over,  and  what  will  cure  one  will  cure  augther ; 
and  so  they  prescribe  for  themselves  and  their 
friends  all  sorts  of  rirups,  home  made  or  pro- 
prietary, with  the  consoling  assertion  that  **it 
can't  do  any  hurt  if  it  don't  do  any  good.'*  How 
do  yom  know  it  can't  do  any  hurt  ?  Do  you  know 
its  ingredients,  and.  If  so,  have  yoa  studied  their 
effects  upon  the  system  in  health  and  in  disease  ? 
Do  you  imow  the  condition  of  the  patient  you  are 
I>rescribing  this  for— his  constitution,  his  habits  of 
life,  his  past  history  ? 

liet  ussee  what  a  cough  is.  It  is  a  sudden  and 
forcible  expulsion  of  tiie  air  from  the  lungs,  pse- 
ceded  by  a  temporary  closure  of  the  wind-^pe  to 
give  additional  impulse  to  the  current  of  air.  The 
tffect  of  these  spasmodic  expirations  is  the  removal 
of  whatever  may  have  accumulated  in  the  air- 
tubes,  whether  a  foreign  body  from  withoat^  as 
when  a  partiolanf  food  finds  its  way  intoifhe  wmd- 
pipe,  or  an  aeoumulation  of  mucus  secreted  by  the 
air-passages  themselves. 

Coughing  Is  in  part  a  voluntary  act.  We  can 
cough  whenever  we  wish  to,  but  frequently  we  are 
compelled  to  cough  when  we  don't  wish  to. 
Nerves  are  divided  into  two  classes,  sensory  and 
motor  nerves.  The  former  carry  intelligence  to  tbe 
brain ;  they  ceportasy  disturbance  on  the  frontier 
to  headquarters.  The  motor  nerves  then  carry 
•back  the  commands  of  the  general  to  act.  You 
tickle  a  friend's  ear  with  a  straw,  and  his  hand 
automaticallv  proceeds  to  scratch  the  itching  mem- 
l»er.  A  tickling  sensation  is  pioduoed  in  the  throat 
by  any  cause  whatever ;  the  brain  then  sends  back 
orders  to  the  muscles  concerned  to  act  so  as  to  expel 
the  intruder,  in  <lUier  words  to  cough.  And  that  is 
how  we  oon^. 

Ihe  source  of  the  inipresrions  may  be  various. 
Frequently  it  is  due  to  an  irritation  of  the  re- 
spiratory organs  by  foreign  bodies^  dust,  and  acrid 
vapours,  admitted  with  tiie  air  m  healthy  or  to 
damp,  cold  air  itself,  if  the  organs  are  particularly 
•ensmve,  or  to  the  pressnee  of  mucus,  pus,  or  blood, 
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in  disease.  Isflammatioii,  from  whaterer  oaiuei 
acts  ai  a  source  of  uneasiness. 

There  are,  aa  we  all  know,  manj  different  kinds 
of  cough,  llina  we  haye  the  dir  cough  without 
expectoration,  and  the  moist  cough  with  ezpectora- 
ticm.  We  haye  the  short,  haddng  cough,  resulting 
from  slight  irritation,  and  the  Tiolen^  spasmodic, 
and  oonTuIstre  cough,  caused  hy  a  greater  degree 
of  irritation  or  some  peculiar  modification  thereof. 
Tlien  there  are  the  occasional,  the  incessant  and 
the  parommal  cough,  terms  that  exi^ain  them- 
selree.  Hearse,  wheexin^,  harking,  and  ^rill 
couflhs  are  due  to  the  tension  or  oapi^ty  of  the  rim 
of  ue  wind-pipe  or  other  portion  of  the  tuhe.  Hie 
hollow  cough  owes  it  peculiar  sound  to  resonance 
in  the  enl^ed  tuhes  or  the  cayitiea  in  the  lungs, 
if  such  exist  Sometimes  the  exciting  canse  of  a 
cough  lies  not  in  the  lungs  and  respiratory  organs, 
hut  in  the  stomach,  liTor,  or  Uitestines.  In  oUier 
oases  there  seems  to  he  no  real  cause ;  it  is  purely 
nenrons  or  hysterical. 

Couf^h  remedies  should  be  suited  to  the  kind  of 
cough  m  question,  and  attempt,  if  possible,  to  re- 
more  the  canse.  It  is  erident  that  a  dftugh  may  be 
iesiened  either  by  remoTin^  the  source  of  irritation, 
or  by  diminishing  the  exatabilify  of  tbe  nervous 
mechanism  through  which  it  works.  Both  methods 
are  generalljr  employed,  and  most  of  the  popular 
eough  medicines  consist  of  an  expectorant  tuid  a 
sedatiye,  in  some  mndlaginous  or  saccharine 
menstruum.  SedatiTes  lessen  the  excitability  of  the 
nerye  centre  through  which  the  act  of  coughinff 
is  produced.  Opium  in  sufficient  quantities  wifi 
stop  any  cough,  but  if  the  secretion  goes  on  ac- 
cumulating, the  patient  must  be  allowM  to  cough, 
or  he  dies  of  suffocation. 

Glutinous  and  sacobarine  substances  lessen 
irritation^  and  as  it  frequently  happens  that  much 
of  the  imtation  which  occasions  the  cough  exists  at 
the  root  of  the  tongue,  and  in  portions  of  the 
throat  which  can  be  reached  by  teoches  and 
lozenges  slowly  dissoWed  in  the  mouth ;  hence  these 
often  afford  relief,  especially  in  dry,  hacking 
coughs  and  the  so-called  tickling  in  the  throat. 
Iceland  moss,  marshmallow,  and  gum  arabic  belong 
to  this  class.  Their  p(.wer  is  probably  due  to  their 
corering  the  ib flamed  and  irritatable  surface 
directiy  with  a  mucilaginous  coat,  and  thus  pro- 
tecting it  from  the  action  of  the  air  and  other 
irritants.  An  inflamed  surface,  whether  within  or 
without,  is  rendered  worse  by  friction ;  ^eref ore, 
in  bronchial  troubles,  the  inflamed  surfaces  are 
greatiy  irritated  by  the  very  act  of  coughing. 
Hence,  persons  are  adyised  to  **  hold  in,"  or  try  to 
refrain  from  coughing.  All  coughing  beyond  what 
is  absolutely  nccesiary  for  the  removal  of  the  ac- 
cumulated mucus  should  be  avoided,  because  it 
injures  the  parts  affected  by  friction,  and  because 
it  exhausts  the  patient ;  or  the  muscular  exertion 
involved  in  a  violent  fit  of  coughing  is  very  con- 
siderable indeed,  and  the  muscular  effort  exerted 
by  a  patient  with  a  bad  oough  during  the  twenty- 
four  hours  is  really  more  thiui  equivalent  to  that  of 
man^  a  man  in  a  day's  work.  Both  sedatives  and 
mucUaeinous  substances  can  be  employed,  then,  to 
check  the  excestive  amount  ef  coughing  over  and 
above  that  required  to  relieve  Uie  lungs  and 
bronchial  tubes  of  their  accumulated  mucus.  To 
f  adlite  the  removal  of  this,  expectorants  oi  various 
kinds  are  adminiitered^  according  to  the  necessities 
of  the  case. 

The  difficulty  in  the  way  of  recommending  any 
one  kind  of  cough  remedy  is  that  different  coughs 
require  different  treatment,  and  what  will  relieve 
one  may  aggravate  another.  Then,  too,  the  general 
health  of  the  patient  must  be  attended  to,  and  the 
secretions  kepfc  open,  etc.  In  short,  the  maxim, 
'*  What  is  one  man's  meat  is  another  man's  poison," 
applies  here  as  elsewhere,  and  induces  us  to  pro- 
test against  the  use  of  anv  nostrum  simply  because 
it  curtd  a  neighhoru.— -Medical  JTefklyjfl.Q.) 


SOME  HOTES  OH  ALLOTS. 

iN  a  recent  work  on  "  Metsl  Alloys,"  published 
in  (Germany,  the  author,  M.  Guettier,  gives  a 
IT  suggestions  on  the  subject  of  fusing  the 
metals  :->l.  The  melting-pot  should  be  redhot  (a 
white  heat  is  better) .  and  those  metals  first  placed 
In  it  which  require  toe  most  heat  to  fuse  them.  2. 
Put  the  metals  in  the  melting-pot  in  strict  order, 
following  exactiy  the  different  fusing  points  from 
tbe  highest  degree  of  temperature  required  down 
to  the  lowest,  in  regular  sequence,  and  being* 
especially  careful  to  rclrain  from  adding  the  next 
metal  until  those  already  in  the  pot  are  completely 
oMlted.  3.  When  the  metals  fused  together  in  the 
crucible  require  very  different  temperatures  to  melt 
them,  a  layer  of  charcoal  should  be  placed  upon 
them,  or'  6  there  is  much  tin  in  the  alloy,  a  layer 
of  sand  should  be  used.  4.  The  molten  mass 
should  be  vigorously  stirred  with  a  stick,  and  even 
while  pouring  it  into  another  vessel  the  stirring 
Aouksnot  be  relaxed.  6.  Another  hint  is  to  use  a 
tiCt&s  old  alloy  in  TP<fcV»g  new,  if  there  is  any  on 
teml,  aad  the  eonduding  word  of  caution  is  to 
sm  ttat  the  mdting-pota  are  absolutely 


dean  and  free  from  any  traces  of  former  opera- 
tions. 

Soft  Anoi/,—TbiB  alloy  will  adhere  so  firmly  to 
metallic,  glass,  and  porcelain  surf  acee  that  it  can 
be  used  as  a  solder,  and  is  invaluable  when  the 
artides  to  be  soldersd  are  of  such  a  nature  that 
they  cannot  bear  a  high  desree  of  temperature.  It 
consists  of  findy  pulveriKd  cojpper  or  copper-dust, 
and  is  obtained  by  predpitating  copper  from  sul- 

5 hate,  by  means  of  metallic  sine.  Twenty,  30,  or 
6  parts  of  this  copper-dust,  according  to  the  hard- 
ness desired,  are  plaoed  in  a  oast-iron  or  porcelain- 
lined  mortar,  ana  wdl  mixed  witii  some  sulphuric 
add  having  a  spedfio  gravity  of  1*86.  Add  to  the 
pctfte  thus  formed  70  parts  (by  weight)  of  mercuiy, 
constantly  stirring.  When  thoroughly  mixed  the 
amalgam  must  be  carefully  rinsed  m  warm  water 
to  remove  the  add,  then  laid  aside  to  cool.  In  ten 
or  twelve  hours  it  will  be  hard  enough  to  scratch 
tin.  When  it  is  to  be  used  it  should  be  heated  to 
a  temperature  of  376**  C,  when  it  becomes  as  soft 
as  wax  by  kneading  it  in  an  iron  mortar.  In  this 
ductile  state  it  can  oe  spread  upon  any  surface,  to 
which,  as  it  cools  and  hardens,  it  adheres  very 
tenadouslv. 

A  Hoy  for  Small  Ariieles. — ^This  alloy  mdts  at  a 
lower  degree  of  temperature  than  tne  one  just 


described,  and  is  very  hard  without  being  briUle. 
Bismuth  6  parts,  zinc  3  parts,  and  lead  13  parts. 
The  three  metals,  after  having  been  well  melted 


and  stirred  together,  should  be  poured  into  another 
mdtin^-pot  and  mdted  again.  This  alloy  cools 
with  remarkably  dear-cut  Mges,  and  if  the  arti- 
des made  of  it  are  dipped  in  diluted  nitric  add, 
then  rinsed  in  clear  water,  and  polished  with  a 
woollen  rag,  the  raised  parts  of  the  surface  will 
have  a  fine  polish,  while  the  sunken  parts  will  have 
a  dark  grey,  antique  appearance,  which  forms  a 
pretty  contrast.  The  proportions  of  the  different 
metals,  dividing  the  alloy  mto  100  parts,  are :  bis- 
muth 27-27,  lead  59  09,  zinc  13  64. 

Alhyfor  Small  Castings, — Bismuth  6  parts,  tin  3 
parts,  lead  13  parts.  This  alloy  diould  oe  mdted, 
run  into  baxs,  and  laid  aside  till  wanted,  when  it 
should  be  remdted .  Bismuth  3parts,  tin  1  iMirt,lead  1 
part.  This  second  alloy  for  small  castings  is  hjtrder, 
and  jet  it  is  not  hrittfe.  It  can  be  finuhed  with  a 
contrasting  surface  of  bright  polish  and  dark  grey, 
if  it  is  wadied  in  nitric  acid,  well  diluted,  rinsed, 
and  polished  with  a  woollen  rag,  as  described  in 
the  alloy  for  small  artides,  given  above. 

White  AUot/.-^ThiB  amalgam  can  be  turned, 
filed,  and  bored";  does  not  adhere  to  the  mould, 
and  will  retain  its  polish  a  longtime  after  exposure 
to  the  air.    Cast  iron  10.  copper  10,  zinc  80. 

Allofjs  for  Medals,  Coins,  ^<;.— Kraft's  alloy, 
mdting  point  104<'  C.    Bismuth  5,  lead  2,  tin  1. 

Hofflberg's  alloy,  mdting  point  122°  0.  Bismuth 
3,  lead  3,  tin  3. 

Bose's  alloy,  mdting  point  93''  0.  Bismuth  2, 
lead  2,  tin  2. 

Amalgam  for  Coating  Flastic  Castings,— Tin.  1 
part,  mercury  1  part,  bismuth  1  part.  The  quick- 
silver is  to  be  mixed  with  the  wmte  of  an  egg,  and 
added  to  the  tin  and  bismuth  when  they  are 
thoroughly  melted  and  blended.  The  alloy  while 
still  hot  forms  a  pasty  liquid,  whidi  should  be 
applied  with  a  brush. 


THE   GBEEHWICE  VISITATIOir. 

THE  annual  vid^Ation  of  the  Boyal  Observatory 
Greenwich,  took  plaoe  on  Saturday  last.  Hie 
Astronomer-Boyal,  Mr.  W.  H.  M.  Christie,  pre- 
sented the  annual  report  to  the  Board,  which  stated 
that  the  course  of  obeervation  which  his  prede- 
oesaor  in  office.  Sir  G.  B.  Airy,  had  earned  out  for 
BO  many  years  had  been  oontmued  without  ewentisl 
alteration  in  the  main  features.  No  alteration  has 
been  made  in  ihe  subjects  of  observation,  which 
continue  to  be  the  sun,  moon,  planets,  and  prindpal 
stars,  with  other  stars  from  a  working  catalogue  of 
2,600  stars.  It  is  proposed  soon  to  prepare  a  new 
working  list,  extending  the  catalogue  to  stars  of  the 
sixth  magnitude.  About  1,100  stars  were  observed 
in  1881 .  Observations  with  the  trandt  drde  made 
in  the  year  ended  May  20  were  as  follows:— 
Trandts,  the  separate  limbs  being  counted  as 
separate  observations,  4,374;  determinations  of 
oollimation  error,  304;  determinations  of  levd 
error,  312 ;  circle  obiervationsi  4,283 ;  determina- 
tions of  nadir  point,  311 ;  reflection  observations  of 
stars,  394.  Fifteen  observatioaa  of  Comet  b,  1881, 
four  of  Comet  r,  1881,  and  six  of  Comet  a,  1882, 
have  been  obtained  on  the  meridian  S.P.,  the  latter 
being  continued.  A  new  determination  of  tlie 
flexure  was  made  on  January  2  last,  the  resulting 
value  bdng  -f  0  03".  The  mean  of  time  determi- 
nations since  the  beginning  of  1879  is  +  0*13".  The 
following  observations  have  been  made  with  the 
altazimuth  for  the  year  ended  May  20 :— Azimuths 
of  the  moon  and  stars,  697;  azimuths  of  the 
azimuth-mark,  404;  azimuths  of  the  coUimating- 
mark,  410;  zenith  distances  of  the  moon,  404; 
zenith  distances  of  the  ooUimating  mark,  406. 
Tlie  number  of  places  of  the  moon  observed  is, 
with  tbe  transit-drde,  108,  or  8*8  per  lunation ; 


with  the  altazimuth,    190,  or  15-4  per  ItmatioD. 
The  diameter  has  been  measured,  with  the  trsaiit 
drde,  three  times  in  B.  A.,  13  times  in  N.  P.  D. ; 
with   the  altazimuth,  13  times   in  szimuth,  36 
times  in  Z.D.    Thirteen  occultations  of  stars  by  the 
moon  (10  disappearances  and  three  reappesisBca) 
and  30  phenomena  of  Jupiter's  satellites  hate  been 
obeerved.    Comet  a.  1882.  has  been  obserrcd  on 
seven  nights  with  the  Naylor  eqoatorid.    The 
solar  eclipse  of  May  17th  was  observed  for  deter- 
mination of  the  corrections  to  tbe  moon's  B  A.  sad 
X.P.D.  and  to  the  diameters  of  the  sun  and  moon. 
During  the  eclipse,  which  only  lasted  an  hour  ssd 
12  minutes,  18  differences  ox  R.A.  of  cusps,  10 
differences  of  X.P.D.  of  limbs,  and  9  differenoesof 
N.P.D.  of  cusps  were  observed.    A  few  aketohei 
of  Mars  were  made  last  December  with  the  south- 
east equatorial,  and  on  December  30th  a  messore 
was  obtained  of  an  object  supposed  to  be  Beinoi, 
the  outer  satellite.    The  sun*8  chromosphere  hu 
been  examined  with  the  half-prism  spedrosoope 
on  36  occadons,  and  each  time  prominences  wen 
seen.    On  one  day,  a  detailed  examination  of  the 
whole  spectrum  of  the  chromosphere  was  made  st 
24  points  of  the  sun's  limb.    Several  prominences 
have  shown  great  changes  in  the  oourse  of  two  or 
three  minutee,  and  large  displacements  or  con- 
tortions of  the  bright  linee  have  been  noted.   In 
particular,  a  prrtmmenoe  examined  on  May  13th 
was  observed  to  rise  through  a  space  of  about  30* 
in  less  than  two  minutes,  being  at  the  rate  d 
about  110  miles  a  second,  while  tne  C  line  showed 
a  displacement  towards   the  red,  gradually  in- 
creasing from  li  to  11*4  tenth-metres,  correspond- 
ing to  a  motion  of  recession  increasing  in  two 
mmutes   from   36    to    330    miles   a  seomd.   A 
comparison  of   the  suoceseive  determinations  of 
the  motion  of  Sirius  indicates  a  progresdve  disd- 
nution  from  about  22  miles  a  seoond,  in  1877  and 
1878,  to  about  teven  miles  a  second,  or  less,  this 
year,  and,  as  other  stars  do  not  diow  anything 
similar^  it  appears  likely  that  the  change  is  due  to 
the  orbital  motion  of  Sirios.    Photographs  of  the 
sun  have  been  taken  on  200  days,  and  352  have 
been  selected  for  preservation.    There  were  only 
two  days  out  of  200  on  which  the  sun's  disc  wsi 
observed  to  be  free  from  spots.    There  has  been  s 
large  increase  in  the  number  and  dze  of  spots  snd 
facu'ae,  the  mean  of  the  daily  arrears  for  eadi  in 
1881  being  nearly  double  those  for  the  year  pre- 
ceding, and  the  increase  is  still  continuing,  thoosh 
with  well-marked  fluduations.    A  very  remark- 
able outbreak  of  spots  oocuned  in  April  last  Us 
following  are  the  prindpal  results  formagnetio 
dements  for  1831  :~Approximate  mean  westerly 
declination,  18**  27' :  mean  horizontal  force,  3*915 
in  English  units,  1-806  in  metric  units;  mean  dip, 
67**  33'  46"  by  9in.  needles.  67*»  34'  64   by  6ia. 
needles,  and  67*"  36' 6"  by  3in.  needles.    OnSe^ 
tember  13  and  13  and  April  16  and  19  magnetic 
storms  have  occurred,  the  latter  being  of  more 
marked  character  than  any  that  have  takoi  plaes 
since  the  great  storms  of  the  year  1872,  and  it  if  s 
significant   fact    that    exceptionally   large  spot* 
niade  thdr  appcitranoe  on  the  sun  ahortiy  betoo. 
Smaller  magnetic  movements  are  now  also  mo^ 
more  frequent,  exhibiting  a  marked  oonstrast  to  their 

{eneral  appearance  some  two  or  three  years  ago. 
Q  regard  to  the  Ions-period  variation  of  abont  11 
years,  it  can  now  oe  stated  definitely  that  tbe 
mtnimum  as  regards  diurnal  range  of  declination 
occurred  at  the  commencement  of  1879,  while^  u 
regards  diurnal  range  of  horizontal  force,  it 
occurred  unmistakably  earlier,  about  Angnst, 
1878.  The  mean  temperature  of  the  year  1881  wsi 
48-7°,  bdng  O^''  lower  than  the  average  d  tbe 
preceding  40  years.  The  higheat  air  temperature 
waa97'l^on  July  16Ui,  and  the  lowest  ISr* on 
January  17th.  Ibe  mean  temperature  was  Mow 
the  average  O^'^  in  January  and  4-8'' in  October; 
and  above  the  average  6  9°  m  November.  In  o4ber 
months  the  temperature  differed  little  from  the 
average.  On  four  days  in  July  the  tempcratnr* 
roee  above  90^.  The  mean  daily  motion  of  the  sir 
in  1881  waa  291  nules,  being  12  miles  greater  tiisn 
the  average.  In  January  and  September  theflMH 
daily  motion  waa  70  miles  and  72  miles  below  the 
average  respectivdy  ;  in  April,  August  snd 
November  it  was  70  miles,  60  and  71  above  the 
average  respectivdy.  The  greatest  daily  motion 
was  999  miles,  on  October  14thu  the  day  ol  the 

rmi  storm,  and  the  least,  59  miisa,  on  May  25tb. 
vdodW  of  61  miles  an  hour  was  recorded 
on  October  14th,  and  one  of  58  milei  on 
April  29,  these  being  both  greater  than  any  reoorded 
in  previous  years.  Thegreatest  preesure  was  631b. 
on  the  square  foot,  on  October  14 ;  on  Aprfl  29  s 
preesure  of  49ilb.  waa  reoorded  at  a  time  when  tbe 
hourly  vdodty  was  50  mUes.  The  number  d 
hours  of  bright  sunshine  reoorded  by  Gaapbdls 
sunshine  instrument  during  1881  was  1,301,  which 
is  more  than  100  hours  sbove  the  average  of  the 
four  preceding  years.  There  has  been  only  oae 
case  of  accidental  failure  in  the  automatic  drop  d 
the  Greenwich  time-baO.  On  four  days  the  M 
was  not  raised  on  account  of  the  violence  of  tt« 
wind.  The  Deal  baU  has  been  dropped  automati- 
cally at  Ih.  on  every  day  throughout  the  year, 
wtth  the  exception  of  16  dkya,  on  which  tbsceVM 
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either  failuie  in  the  telefftmphio  oonneotion  or 
inteiTRption  from  telegrapnio  dgnala  contiBmng 
up  to  Ih.,  and  of  one  day  when  the  onirent  was  too 
weak  to  ideaM  the  trigger  without  the  attendant's 
aaiiatanoe.  On  three  dayi  high  wind  made  it 
impradent  to  raise  the  hall.  The  Westminster 
clook  has  oontinned  to  perform  well,  its  errors 
having  heen  under  one  second  on  40  per  cent,  of 
the  days  of  ohserration ;  between  one  second  and 
two  seconds  on  44  per  cent. ;  between  two  seconds 
and  three  seconds  on  14  per  cent ;  and  between 
three  seconds  and  foor  seconds  on  2  per  cent 
Time-signals,  originating  in  the  ObserTatoiy,  are 
distribnted  at  10  a.m.  and  1  p.m.  to  all  parts  of  the 
coQDtry  by  the  Post-Offioe  tdegraphs. 


ELEXENTAAT  LESSOBTS  IH  BBT- 
PLATE  PHOTOGEAPHT.-XI.* 

VarniBhinff  the  Ne^Uye-Prlntiaff. 

THFBE  are  many  printing  proceesses,  all  of 
which  may  be  staoied  with  advantage  by  the 
unatenr.  Each  one  has  certam  advantages,  and 
tome  are  espeoiaUy  suited  for  certain  purposes;  but 
the  process  which,  on  the  whole,  has  held  its  own 
against  all  others,  and  which  for  general  purposes 
seems  not  bkely  to  be  soon  supersede,  is  that  known 
as  ^'silTer  printing  on  albumenised  paper." 

"  Beady  sensitised "  albumenised  paper  is  now 
an  artide  of  commerce,  and  its  convenience  is  so 
great  that  we  should  recommend  its  adoption  by 
the  beginner,  and  shall  here  describe  the  manipu- 
lation of  such  paper  before  we  give  instructions  in 
the  sensitising  of  paper  for  immediate  use.  When 
the  photographer  has  thoroughly  mastered  the 
process  of  printing,  he  will  probably  find  that  he 
can  gain  a  higher  aegree  of  excellence  by  sensitising 
his  own  paper;  but  certainly  at  first  the  contrary 
will  be  the  case. 

It  is  advisable  to  take  a  trial  print  from  every 
negative  before  the  process  of  Yamishing  is  per- 
formed, and,  in  fact,  if  ready  sensitised  paper, 
which  is  always  quite  dry,  be  used,  varnishing  is 
not  absolutely  necessary.  It  is  rery  advisable, 
however,  and  we  shall  describe  the  process  before 
entering  on  the  subject  of  printing. 

After  the  negative  is  thoroughly  washed  and 
quite  dry,  take  it  by  that  corner  which,  were  it  a 
printed  page,  would  be  the  left-hand  bottom 
eonier.  Let  it  be  warmed  gently  over  a  gas- 
burner  till  it  feels  just  warm  eueogh  to  be  pleasant 
to  the  tiiuch.  It  a  gas-burner  fixed  above  the 
level  of  the  operator's  bead  be  used,  h  good  criterion 
of  the  proper  temperature  is  gained  by  vratching 
the  moisture  which  condenses  on  the  plate  from 
the  water  formed  by  the  gas-flame.  When  the 
moisture  at  first  condensed  is  dispersed,  and  no 
more  will  condense  on  the  plate,  it  is  just  at  the  right 
temperature.  Let  the  plate  be  now  held  level  by 
the  comer  mentioned  between  the  finger  and  tiiumb 
of  the  left  hand,  whilst  ^e  varnish  bottle  is  held  in 
the  right  hand.  Let  a  large  pool  of  varnish  be 
gently  poured  on  to  the  centre  of  the  plate.  This 
pool  should  cover  about  half  of  the  area  of  the 
plate.  Let  this  plate  be  gently  '<  tipped  "  so  as  to 
cause  the  varnish  to  flow  first  to  one  coiner  and 
then  to  another,  beginnine  at  that  opposite  to  the 
one  by  which  it  is  Mid.  When  ttie  varnish  oomes 
rouna  to  the  bottom  right-hand  comer,  let  the 
pUte  be  tipped  slowiy  up  to  a  vertical  position,  so 
that  all  the  excess  ca  varaith  may  fiow  back  into 
the  bottle.  The  plate  must  be  rocked  from  side  to 
aide  during  this  part  of  the  process  to  prevent  the 
formation  of  crapey  lines.  When  all  the  excess  of 
▼arnish  has  flowed  off,  the  plate  must  be  again 
warmed — this  time  till  it  is  about  as  hot  as  tiie  l^d 
can  bear.  When  it  is  cold  it  is  ready  to  be  printed 
from.  There  is  a  vast  difference  between  plates  as 
to  the  ease  with  which  the  vamivh  will  now  over 
thf  m.  The  process  is  one  which  should  in  no  case 
be  performed  over  a  choice  carpet. 

tn  ininting  with  albumenised  paper  a  printing 
frame  is  used.  The  apparatus  is  of  various  forms, 
but  all  these  forms  have  the  same  object.  Th^ 
keen  the  paper  in  close  contact  with  the  negative, 
uia  are  so  oonstracted  that  one  half  of  the  piint 
csa  be  examined  at  any  time,  whilst  the  other  is 
kept  in  contact  with  the  negative  to  prevent  it  from 
>bpping.  In  frahies  made  at  the  present  day  the 
iMcesiary  preaure  on  the  backs  is  gained  by  the  use 
of  springs.  For  snuUl  negatives,  the  frame  is 
ntoaUy  made  exaetly  to  fit  the  plate.  In  the  case 
of  Isrge  negatives— above  whole-plate,  for  example 
~^the  frame  is  generally  made  somewhat  larger 
wan  the  negative  for  which  it  is  intended,  and  is 
fitted  with  plate  glass,  sgainst  which  the  negative 
v  placed.  The  pressure  of  the  springs  wotUd  be 
otbls  to  break  a  large  negative  were  it  not  thus 
Protected.  In  the  case  of  larse  negatives  it  is  also 
Bsessnuy  to  use  a  pad  of  felt  between  the  paper 
*Qdthe  back  of  the  frame  to  insure  contact. 

We  shall  suppose  that  our  be^ner  has  purchased 
&  printing  frame  and  a  certam  amount  of  ready 
^^^tised  paper.    Let  him  cut  the  paper  to  about 
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the  sise  of  the  ne|(ative  he  has  determined  to  print 
from.  Now  let  him  place  a  piece  of  paper  under 
the  negatiye  in  the  frame,  ana  place  the  whole  out- 
side in  a  bright  diffused  liffht.  It  Is  not  generally 
advisable  to  print  in  full  sunlight.  After  the 
operation  has  gone  on  for  a  short  time-— say  five  or 
ten  minutes— the  result  may  be  ascertamed  by 
taking  the  frame  into  a  weak  ugbt  and  eicamining 
the  prmt,  one  half  at  a  time.  The  print  must  be 
made  coxisiderably  darker  than  is  required  finally. 
The  exact  amount  of  depth  that  is  lost  In  the  after 
processes  can  only  be  learned  by  experience,  but  we 
may  roughly  say  that  it  is  necessary  to  print  for 
about  twice  as  long  a  time  as  that  required  to  give  a 
pleasing  result  in  Uie  frame. 

When  the  desired  number  of  proofs  have  been 
printed,  the  paper  should  be  trimmed  to  tiie  correct 
size.  This  is  generally  done  with  scissors,  using 
"cutting  mouldp,"  or  thin  plates  of  glass,  which 
can  be  had  of  any  size.  Many  prefer  «)  trim  their 
plates  after  they  haye  gone  through  the  various 
processes  of  toning,  fixing,  and  waslung ;  but  there 
are  various  advantages  in  trimming  bdore  toning. 
The  clippings,  if  kept,  become,  when  a  large  quan- 
tity has  accumulated,  of  value ;  there  is  a  savmg  of 
toning  solutions,  and  the  trimming  is  far  easier  to 
do  bdrore  washing,  as  the  paper  lies  flat ;  whereas, 
afterwards,  it  curls  up  In  a  way  which  makes  It 
difficult  to  manipulate. 

The  following  solutions  should  be  prepared  for 
toning:— 

Chloride  of  gold 15  grains 

Acetate  of  soda 1  oimce 

Water 16  ounces 

The  chloride  of  gold  is  purchased  in  small  sealed 
tubes  holding  fifteen  or  thirty  grams  each.  One 
of  these  tubes  is  placed  In  a  bottle  cajiable  of 
holding  the  whole  solutions;  when  there  it  Is 
broken  by  striking  it  with  a  glass  rod,  due  care 
being  taken  not  to  break  the  bottle,  which  is  quite 
poesible.  The  acetate  of  soda  is  then  added,  and 
the  water  being  poured  in,  the  whole  is  shaken  till 
the  acetate  dissolveB.  The  solutions  must  be  kept 
at  least  twenty-four  hours  before  being  used,  and 
must  not  be  exposed  to  a  strong  light.  It  should 
be  labelled,  **  Toning  solution,  one  grain  to  the 
ounce."  The  other  solution  which  is  required  is 
one  of  three  ounces  oi  hyposulphite  of  soda  to  each 
pint  of  water,  and  should  be  labelled  "  Fixing 
solutions  for  prints." 


USEFUL  AJTD  SCIENTIFIC  BOTES. 
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M.  FoBBX,  of  Breslau,  finds  that  the  chief 
poisonous  agent  in  iilnminating  gas  is  carbonic 
oxide. 

M.  Daxtbbsb,  as  president,  end  the  members  of 
the  committee  appointed  by  the  French  Govern- 
ment to  consider  the  best  means  calculated  to 
prevent  accidents  from  explosions  of  fire-dsmp  in 
collieries,  have  addressed  to  the  Minister  of  Public 
Works  a  report.  It  will  be  fonnd  to  be,  in 
many  respects,  instructive,  especially  in  pointing 
out  the  illusory  character  of  many  of  the  safety 
lamps  and  fite-damp  indicators  wnich  have  been 
recommended. 

Balloon  Sxperimenta  in  Germany.— A  new 
fiteerable  balloon,  the  invention  of  Herr  Baomgarten 
and  Dr.  Wiilfert.  was  recently  tried  at  Charlotten- 
bnrg.  It  is  of  huge  size,  having  a  capacity  of 
about  473  cubic  yards,  and  is  ellipsoid  in  form,  the 
longer  diameter  about  68ft.  It  differs  in  principle 
from  all  other  aerostats  in  that,  although  Inflated 
with  hydrogen,  it  has  no  ascensional  force;  its 
total  weight  is  about  2  1.61b.  above  that  of  the  air 
it  displaces.  The  means  of  displacement,  In  the 
horizontal  or  the  vertical  direction,  are  a  helical 

Sstem  of  vanes  actuated  by  machinery  in  the  car. 
ence,  in  making  land,  the  balloon  does  not  requie 
to  be  partly  emptied,  and  on  reaching  the  ground 
it  has  nearly  the  same  quaatttv  of  gas  as  when  it 
rose.  Another  novelty  oonsists  in  the  mode  of 
connection  of  the  car,  ThiB  is  rigid.  Thus  the 
dangerous  bounds  or  jerks  to  which  the  ordinary 
balloon-car  is  liable  In  landing  are  to  some  extent 
avoided.  The  car  being  usually  suspended  by 
ropes,  the  system  is  suddenly  relieved  ox  its  weight 
when  it  touches  the  ground,  so  that  the  balloon 
shoots  up  again,  giving  a  series  of  violent  shoc^. 
Wi^  a  rigid  connection  the  total  weight  cannot 
be  thus  temporarily  diminished.  The  mechanism 
has  a  double  action ;  one  helix  of  vanes,  or  screw 
propeller,  driven  in  one  direction  or  the  opposite, 
produces  ascent  or  descent,  while  a  couple  of 
screws  give  horizontal  i>ropul«ion ;  in  a  pretty 
calm  atmosphere  the  horizontal  direction  mftybio 
modified  by  working  one  of  the  oouple  alone.  The 
first  experiments,  it  appears,  were  quite  successful. 
The  weather  was  exceptionally  calm.  In  a  second 
trial  a  slight  accident  ruptured  the  envelope  of  the 
balloon,  and  the  car-mechanism  was  also  injured. 
The  experiments  are  soon  to  be  resumed.  The 
motor,  It  may  be  mentioned,  has  a  fnroe  of  four 
horse- power  and  weights  801b.  The  cost  of  charg- 
ing, each  time  the  ballon  is  fiUed»  is  about  £20. 


SCXEHTIFIC  HEWS. 
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COMET  WELLS  makes  its  i 
to-aorrow,  and  may  posftibly  be 
in  full  daylight  with  large  xefraonng  i 
on  the  10th  and  11th  Inst.  The  oomet  teen  I  ^ 
the  eclipse  observers,  and  photographed  ok 
their  plaiee,  has  not,  up  to  the  time  of  wilting, 
been  again  deteoted. 

The  death  is  annoonced  of  Mr.  D.  Oan^bdl, 
the  analytical  chemist,  who  was  at  osie  tima 
demonstrator  to  Prof.  Uraham. 

The  Midland  Union  of  Natual  HMxy  So- 
cieties holds  its  fifth  aannal  meeting  and  oon- 
versszione  at  Nottingham  on  June  16,  ezevr- 
sions  being  made  to  Oastleton  and  Belifoir 
OasUe  on  the  following  day.  On  the  moaJng 
of  the  15th  parties  will  be  made  iq^  for  Tisits  to 
the  Hemlooa  Stone,  near  Nottinghun,  and  others 
to  visit  the  public  boildings  and  fsofeonssol  tika 
"laoe"dislriot. 

Theoonndl  of  the  Society  of  Telegn^  En- 
gineers and  Electricians  have  offered  three 
prizes  for  the  best  original  papers  sent  In  on 
telegraphic  or  eleotrioal  subjects  by  any  person 
not  a  member  of  the  ooonoii.  The  priaeswill 
consist  of  sdentifio  books  or  apparatus,  and  will 
be  called  the  Sooietv's  Preminui  (value  £10),  Uia 
Pans  Electrical  Exhibition  Premiom  (vafaie 
£5),  and  the  Fahie  Premium  (valoe  £6),  the 
oouncU  reserving  the  right  to  withhold  them  if 
none  of  the  papers  are  deemed  worthy  of  the 
award.  The  first  award  will  be  made  in  1883, 
for  the  best  papers  sent  in  between  the  present 
time  and  May  next. 

Mr.  E.  Berliner,  of  Boston,  Mass.,  says  ho 

finds  that  a  Pknt^ battery  is  rapidly  "formed*' 
when  5  per  cent,  of  alcohol  is  added  to  the 
ordinary  acid  solution.  Inpractioe  heoonneota 
both  lead-plates  to  the  oarbon-pole  of  several 
Fuller  oell^  and  a  carbon  electrode  to  the  xinc* 
pole,  theiel^  developing  both  lead-plates  aimnl* 
taneoosly.  The  carbon  electrode  is  subsequently 
removed  and  the  lead-plates  oonnecjed  to 
different  electrodes.  One  hour  is  snffinient  to 
create  a  heavy  oxide  suriaoe  capable  of  taking 
a  large  charge. 

A  new  lamp  combining  gas  and  eMakaJtj  is 
said  to  have  given  good  results.  A.  small  sizip 
of  platinum  foil  Is  so  arranged  in  oonneotion 
with  the  burner  that  when  the  gas  is  ignited  tiie 
platinum  becomes  heated,  and  then  ott&n  so 
much  resistance  to  a  current  of  electricity  tiiat 
it  becomes  incandescent,  and  in  turn  heats  the 
gas  to  a  high  tempenfture.  It  is  stated  that  n 
light  equal  to  30  candles  can  be  obtained  from 
two  cubic  feet  of  gas  per  hour  when  a  small 
current  is  used  in  aid. 

From  Mr.  H.  0.  Bnssell,  B.A.,  F.BJLS., 
Government  Astronomer,  New  South  Walss^  wo 
have  a  paper  on  the  Transit  of  Meronry,  read 
recently  before  the  Boyal  Society  of  that  oohxiy, 
and  a  copy  of  the  Besults  of  the  Bain  andBiver 
Observations  diiring  1881.  The  latter  is  acoom« 
panied  by  a  map,  indicating  the  amount  of  rain- 
fall, and  by  a  chait  showing  in  onrvea  tiie 
heights  of  the  rivers  during  the  year.  These 
observations  are  of  very  great  importance  to  the 
oolony. 

From  Mr.  T.  Fisher  TJnwln  we  have  another 
of  the  ''half -holiday  handbooks—"  <•  Bound 
Bromley  and  Keston,*''  a  district  which  takes 
in  a  village  rendered  famous  as  the  residence  of 
Darwin.  A  neat  little  map  ahows  the  roads 
dearly,  and  the  notes  will  be  welcomed  by  the 
holiday  rambler  as  well  as  by  the  naturalist. 

Mr.  Wragge  has  established  a  meteorolorieal 
station  at  Stafford,  under  the  charge  of  Jfr. 
MoCullum,  the  borough  surveyor, .  and  his 
brother.  The  station  is  supplied  with  stsndsrd. 
instruments  verifitd  at  Kew. 

The  Vienna  Electrical  Exhibition,  whidh  opens 
in  the  Autumn,  will  be  held  In  the  Botnnda  in 
the  Prater.  Count  Wilcxek  has  aooepted  the 
office  of  president. 

A  subterranean  forest  hss  been  csnoeed  on 
Lord  Normanton's  estate  near  (Mwland, 
Peterborough.  It  is  about  10ft.  beneath  the 
surface,  ana  some  of  the  trees  are  in  rTceHent 
preservation. 

The  Friday  evening  dlsoonrse  aitiielordi- 
ooming  meeting  of  the  British  Association  wiH 
be  delivered  by  Sir  W.  Thomson,  the  sobjeet 
being  "Tides.^* 
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Hr.  Bm&mit  w«  t^wf^  «9P«*»  to  bmTe 
mitwdUiiyptem'BeTftol  tEv  90tli  ultimo, 
but  ia  ezpeotod  bona  br-ttie  next,  whioh  ftiriyea 
•bonktbtiaikini*. 

The  phmnMinfin  oi  tba  dark  U^anani  Is  not 
paaoUar  to  tha  traaait  of  planata  ot«  tha  ann'a 
amfaaa.  MM.  QoimaaBiat  and  Maidiant  bave 
oallad  afctaatJon  to  an  exam^  of  it  mbkk  thay 
obaarfad  duiii^  tha  laaaot  aal^iaa,  wfaan  a 
ligament  appaarad  batwean  tha  indantfag  limb 
of  tha  mooa  and  aaob  of  tbrea  apoti  joat  Mora 
oontaot  Itwaa  laas  daik  than  that  in  tbaoaia 
of  the  Yenna  traniit  (bat  darkar  than  tha 
pennmbne  round  the  Bpots).  It  did  not  aanaiblj 
idbat  obaarfAtiooa.  Tha  dlmapriona  and  in- 
tMaitj  TafT  with  Uia  Retime  of  tha  inatni- 
manta  amplojad.  Tha  anthois  bald  that  tha 
phanomaBon  of  tha  ligament,  hitherto  tiiooght 
aiBg«kr,  ia  toba  regaidad  aa  reanltbg  from  inter- 
ImBeaof  luminous  wavea  whieh  form  tha laoal 
hnaga,  a^d  treated  aa  aoah.  Thej  note  the 
nftUftj  of  the  new  oaae.  of  Uganunt  fammtion 
for  obseryation  of  the  Venus  transit. 

ThaPbotographie  Soelety  of  Boiin  hare  an- 
Bounoed  the  foUowiog  aubjeetof  pdae  oooBpeti* 
tSan  for  1882 : — Oommuniaation  of  a  method  of 
Mparing  gaUtine,  uniform  in  alloiroamataneaai 
for  emulsion  pnrpoaea,  whether  direottj  from  raw 
matariala  or  from  ordinacT  ooauneroial  gelatine. 
Thepiiae  eonsiatsof  a  gold  medal  and  premium. 
Fiffeignara  maj  oompete;  and  pi^era  m^  be 
written  in  Germau,  French,  orKagliab.  Thej 
muat  be  sent  in  before  1st  Oot.,  1882,  to  Dr. 
I^anv  Stelae,  Schwerin-atraese  No.  28,  Berlin. 

inth  the  yiew  of  obviating  the  inconTenience 
experienced  in  Paris  laet  jear  from  the  Bommer 
drought,  the  municipal  authorities  hare  taken 
measures  to  increase  oonsiderablj,  Uiis  jear,  the 
reaouroes  for  watering,  ao  as  to  eoonossise  the 
water  indispenaable  for  domestic  use.  Twenty 
pumps,  worked  bj  looomotive  ateam-anginea, 
will  be  located  at  different  points,  ehicflj  on  the 
banks  of  the  Seine,  and  it  is  estimated  that  bj 
working  these  fifteen  hours  a  dajr,  it  wiU  be 
poaslble,  if  required,  to  furnish  a  dailj  supply 
of  6,000  cubic  metres,  in  addition  to  the  normal 
quantitj.  The  total  expense  of  tiie  new  scheme, 
including  purchase  ot  100  new  water-carts,  is 
about  500,000  francs. 

Seraral  French  railways  haye  adopted  systems 
of  deotcio  interoommunicition  in  trains.  In 
that  recently  introduced  on  tha  Ohemin  do  Fer 
de  L'Est  (described  in  Anmalm  ImdrntrtMn), 
the  general  arrangement  of  dronita  is  the  same 
as  in  the  Pmdhomme  ^stem.  Aspedalfeatura 
ia  the  mode  of  jnactton  between  carriafres.  A 
oaUe  bearsa  ring  baring  the  shape  of  a  U  with 
a  cross  bar.  This  ring  engages  in  a  hook  baring 
two  jaws,  the  lower  fixed  and  presenting  a 
grooTC  in  which  the  cross  bar  catohas,  the  other 
moTable,  but  pressed  down  always  on  the  lower 
and  the  bar  of  the  ring  by  a  strong  spring.  In 
case  of  rupture  of  the  tiain,  the  ring  raises  the 
upper  jaw  of  the  hook.  The  alarm-bell  is 
BO  arranged  as  not  to  be  set  in  action  by  motion 
of  the  train.  The  passenger  desiring  to  signal 
pulls  out  a  knob  on  a  box  fixed  to  the  ceiling 
(producing  electric  contact),  and  it  cannot  be 
replaced  by  him.  The  act  informs  the  guard  of 
the  exact  compartment  whence  his  attention  is 
called. 

Most  methods  of  determining  the  carbonic 
add  in  the  air  require  the  slow  passage  of  a 
pretty  large  Tolume  of  air  (60  litres  at  least) 
over  absorbents  of  carbonic  acid;  and  to  the 
traveller,  tiie  size  of  the  apparatus  and  slowness 
of  the  process  may  be  incouTenient.  M.  Mascart 
baa  lately  proposed  a  method,  based  on  direct 
measurement  of  the  diminution  of  pressure  in 
%  mass  of  air,  at  constant  temperature  and  pres- 
sofe,  when  its  carbonic  add  ia  remoTed.  3y 
this  mathpd  (of  which  some  de»aila  are  given  in 
CtmtpUi  Hmtdus),  tha  traveller  may  collect  asmplea 
of  air  amounting  to  about  660  cubic  centimetres 
in  glass  vessels  sealed  at  a  lamp,  and  afterwards 
make  his  analyses  at  leisure. 

▲  erusade  is  now  being  carried  on  by  the 
Citizens'  Sanitary  Sodety  of  Bvooalyn,  against 
the  ailantua  trees  which  shade  many  of  the 
■treets  of  Brooklyn  and  New  York.  The  tree 
waa  Introduced  trom  Ohina  some  forty  years 
ago,  heralded  by  extravagant  praises,  which 
led  to  its  extendve  use  for  tree-planting.  It 
was  popular  for  a  time  because  of  its  hardiness 
aadtesy  rapid  growth,  but  of  late  years  it  has 
baan  gadnaUy  diaapoearing ;  the  bloasoms  in 
sptiag  haia  a  paeoUariy  nnpleaaant  odour,  whioh 
it  is  now  reported,  is  unwholeaoma,  basidas 


eanaing- "  proatration  of  tha  narvoua  system," 
an  **epnrssdva  feding  in  tha  tiiroat," 
«<awoUenidnta,**aiidoCheri^BiotioBa.  I^ider 
tbaae  dieumatanoea,  it  ia  not  autpriaing  that 
twenty-two  "  eminent  medioal  man  "  aad  otar 
flfty^housebolders,  have  signed  petitions  againat 
thetrses. 

In  a  tdephone-call  which  has  been  brought 
bafoia  tha  Iranoh  Physical  Sode^,  an  daatiio 
bell  ia  liberated  for  aotion  by  the  movamsaUaf 
thediaphragm.  TheapparatuaisfigiuadinXa 
iMmiirt  £ketrifue.  Tbe  atrong  ribratiooa  neeea- 
aary  are  produced  by  means  of  an  ordinary 
Siemens'  whistle  at  the  cslHng  station.  They 
let  a  plate  fall,  whioh  acts  on  a  lever  uid  frees 
the  bell.  When  the  call  signals  have  been  ex- 
changed, each  interiocutor  acts  up  his  lever 
again  by  pseasing  a  knob.  Tha  pzindple  is  the 
same  aa  that  of  the  Ader  signal. 

(At  Athens,  during  a  recent  oongress  of  Greek 
medical  men,  the  monmnenta  of  the  AcropoUs 
were  brillianlly  illuminated  with  the  dectrio 
light. 

In  view  of  the  Universal  Fixhibition  to  be 
held  at  Turin  in  \884,  applieationhaa  been  made 
hj  Signor  Ivaldi  and  otbera  to  the  Ooomiunal 
Ooundl  of  that  place,  lor  the  exdnrive  right  to 
establish  on  the  Po,  between  the  Boeoa  mills 
and  the  ninth  bridge,  a  service  of  electric  boats, 
driven  b^  special  accumulators.  They  have 
also  applied  for  ffratnitoua  use,  during  the  ex- 
hibition, of  the  nydzaulic  force  of  the  river  in 
tbe  locality  of  the  Bocca  mills,  where  tluir 
motors  will  be  set  to  oharge  the  accumulators. 

A  horse-shoe  is  now  supplied  by  Herr 
Sohndder,  in  Berlin,  whioh  is  cUdraed  to  afford 
horses  an  elastic  and  sure  footing  on  atone  and 
aspbalte,  while  the  price  is  not  much  higher 
than  that  of  the  ordinary  kind.  The  calks,  or 
prominences,  are  of  caoutchouc,  instead  of  iron 
or  sted.  The  shoe  itt:elf  is  of  malleable  oast 
iron,  and  has  pockets,  into  whieh  the  calka  are 
compressed,  and  fixed  by  means  of  rods,  which 
run  parallel  with  the  hoof-aole,  through  the 
pockflts  and  the  calks,  and  are  nutted  exteriorly. 
For  horst  s  that  have  heavy  loads  to  draw,  a  less 
elastic  material  than  caoutchouc  may  be  used — 
e.ff.,  natural  or  artificial  leather.  Bepeated  and 
long  trials  have  diown  that  the  caoutchouc  is 
worn  out  uniformly  with  the  iron ;  but  where 
it  may  be  desired  to  substitute  fresh  cdks,  this 
ean  be  eaeily  done  hj  tbe  driver  himself.  A 
depresdon  in  the  front  part  of  the  shoe  serves 
to  reodve  a  short  screw-oaUc  when  snow  or  frost 
fete  in. 

The  progress  of  the  dectrio  light  has  given  a 
healthy  stimulus  to  the  art  of  gss-illumination ; 
aad  among  recent  developments  of  the  latttr 
mav  be  noted  a  derice  of  M.  Ciamond,  the  prin- 
ciple of  which  consists  in  burning  gaa  wiUi  air 
raised  to  a  temperature  of  800<^  to  1000  ^'O. 
The  combustion  takes  place  within  a  cone  of 
magnesia,  of  tpedal  make,  which,  under  the 
influence  of  the  heat,  becomes  incsndetoent,  and 
forms  a  light-centre  of  great  fixity  and  remark- 
able brightness.  With  small  burners,  a  luminous 
yidd  of  1  cared  per  33  litres  of  gas  is  obtained ; 
with  more  powerful,  1  oared  per  27  litres. 
Certain  bumeia  of  4  oared  power  require  only 
100  litrea  of  gaa,  corresponding  to  45  litres  per 
cared;  the  coosumption  of  air  is  about  600 
litrea  per  earceL  llie  magnesia  emfdoyed  re- 
sists me  excesdve  temperature  about  62  hours ; 
it  is  then  necessary  to  replace  it,  but  tbia  is  done 
with  great  ease. 

After  arriving  at  an  exact  method  of  quanti- 
tative analysis  of  fats,  Herr  Lsbedeff  recently 
experiaiented  with  reference  to  the  depodtion  of 
fat  in  animd  bodies.  He  fiiat,  it  appears, 
starved  two  dogs  for  a  month,  ao  that  they  loat 
40  per  cent,  of  thdr  weight,  and  as  earli^  ob- 
servation proved,  all  their  fat.  Then  they  were 
fed  with  certain  fats  of  foreign  nature,  together 
with  small  quantities  of  lean  meat.  Havmg  in 
three  weeks  recovered  thdr  normal  weight,  uey 
were  killed.  From  the  tissues  of  one  of  them, 
whioh  had  been  fed  with  linseed  oil,  were  ob- 
tained large  quantities  (more  thMi  S^lb.)  of  a 
liquid  dl,  not  adidifyiDg  at  0**  O..  aad  dosdy 
agreeing  in  obemisal  behaviour  with  linseed  oiL 
In  the  fatty  tissue  of  the  other  dog,  whksh  was 
fed  with  mutton-suet  (rndting  pohit  over  80* 
0.),  was  found,  both  in  suboutaneous  parts  aad 
the  inner  organs,  and  in  the  musde  nt,  a  fat 
almost  identical  with  suet.  The  experiments 
are  oonsidered  to  prove  a  direot  naaiage  of 
foreign  or  food  fat  into  tha  oaUa  of  fatty  tissaa 
of  tba  animal  syateaa* 


LETTEBS  TO  TSE  fiDIIOB. 


AU  cowmuwieaihnM  M»mM  be  arfrfwf  kS  i»tt#  Eerrofc  p/a» 
BHObttB  MgQWiWXC,  ai,  T*uinoeki§iM9it  Chmnt  fiirfw, 
W.O, 

ML  €kt9me$  md Fm-i^fiea  Otnitnta  6#««lf  BtjabU  I* 
J.  Pi  Stoma  JBDWAao*. 
*«*  In  mrdtr  i»  fMOSMbt  rf/ermct,  OprrgtjtmiMUmty^ 

wMutiomimg  ike  number  ^  tKt.  Letttr,  as  wM  m$  4A«  /«#<  «» 
wkiek  U  apftatrt» 

,*'  I  would  have  eyeryone  write  what  he  knows,  aad  m 
much  M  he  kaows,  but  bo  move :  mtA  'ikat  not  in  tlii* 
only,  but  in  all  other  tubjects :  For  racb  a  penon  maj 
have  Bome  particular  knowledfe  and  experieooe  of  the 
nature  of  raeh  a  pesMn  or  auen  a  foonSdn,  that  aa  to 
other  things,  kuowa  ao  moie  than  what  evaiybody  doet, 
and  yetw  to  keep  a  eluUer  withiMs  little  pMtHieeof  hii, 
will  uDoertake  to  write  the  whole  bodj  of  phyaioka :  a^iee 
from  whence  great  inconTeiriences  detiTetnor  original." 

•  4« 

nLBXOaSAFHIOAI.— PXCO— KBLIOOV 
— HBYBXiTUB. 

[20120.1-lN  No.  868  {Nov.  U,  1881)  of  the 
Enousk  Meghaxxc  there  is  an  interesting  letter  of 
Dr.  G.  W.  Boyston-Flaott  in  which  he  reCen  to 
the  remarkable  mountam.  Pico.  Havin|(,forsoB» 
time  of  late,  given  a  good  ded  of  attention  to  this 
subject  whenever  opportunitiesoif  eced,  I  am  indeed 
to  s^  you  the  results  I  have  obtained,  hodag 
they  will  interest  your  sdenographicd  reaoert, 
and  induce  them  to  make  furtiliar  observatiooib 
For  their  encouragement  I  may  say  that  I  have  not 
found  this  to  be  a  more  *<  difficult  object  to  define  *' 
than  most  others  on  the  moon's  surface.  lam, 
therefore,  inoUned  to  believe  that  his  disappoiot- 
ment  with  his  61in.  refractor  by  Wray  was  eaaied 
more  by  an  improper  state  of  the  atmosphere,  than 
from  difficulties  inherent  to  this  mountain,  or  from 
imperfections  in  his  instrument.  You  will  obterte 
that  the  podtions  I  give  to  the  craterlets  near  Pico 
differ  but  litUii  from  those  given  by  Nasmyth  sad 
Carpenter,  though  they  agree  more  closely  with 
Uie  positions  given  by  Dr.  Schmidt. 
I  now  copy  from  my  observing-book : — 
i'tVo.— March  30, 1682.  9fa.  p.m.  Air  rather  un- 
steady, but  dear.  Pico  is  an  agglomeration  d 
kHrge,  dongated  rocks,  most  of  which  are  dossly 
packed  together.  As  a  whole,  they  run  in  a  N.Ii 
and  S.W.  direction,  with  a  alight  curving  south- 
ward. It  is  composed  of  at  least  d^t  mountsiaB, 
three  of  which  look  like  hilloefca,  atand  quite  iso- 
lated, lie  on  the  east,  and  are  of  a  grejish  odoar. 
Of' the  remdning  five  tbe  largest  ia  6,  situated  oa 
the  N.  W.  dde.  and  lake  like  a  high  ridge  about 
three  times  as  long  as  it  is  wide.  Its  higfaert  pdnt 
is  on  the  N.E.  extremity,  and  from  there  it  semis 
gradually  to  dope  down  to  the  plain  as  it  raas 
south-westward.  A  round  mountdn,  d^  IiesX.£. 
of  this  ridge,  so  dose  that  at  timeait  looks  as  if  it 
was  its  continuation.  But  on  tlie  present  ocQanon 
a  depression  between  them  with  shadow  was  desriy 
seen.    The  round  mountain  d  ia  perhaps  higher 
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than  the  hig^t  part  of  tha  ridged.  Oosstotkis 
lidg^  aad  along  its  S.E.  dde,  rune  anotheriilifw 
a,  perhaps  soBsewhat  hi^ar  than  the  first,  bat 
notsoloag.  At  tiie  S.wTestrssdty  of  this kst 
ridge  an  elongated  hiUook#lies  also  dose  to  it 
These  three  objeots  slope  south-westward  feowsids 
the  fddn.  At  the  appodU  astnmity  of  ri4f»  • 
there  is  snother  mountdn  #,  fotmiBg  a  hiaa  of 
step.  Doubtleastfaisis  not  so  highastharidlli 
doeetoit  Semalesatttlets  aad  very  low  nfitt 
are  to  be  found  around  Pico.  JUdge  10,whishis 
the  highest,  suns  on  thaN.IL,  aad  at  ita  ailMitr 
iaatntar  1,  easUyssan.  A  aasond,  but  v«y  Jifcl 
ridge,  mas  Irom  eratar  I  to  easlar  6.  aad  en  iiJia 
eEatarlets2,3,4  aad6.  ThtfaievMynndLw 
[chiefly  tha  last    Aaolbsrdil|BS»an»fcspsoalya 


JiTXE  9,  IB82. 
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stfMk  9,ximi  from  Pico  Mmth- wattwod ,  and  on  it  if 
crderlot  12  exoeedingly  iimJl.  A  lait  ridge  8 
miif  from  9  eMtward»  naTliig  crater  7  on  its  sonth 
•ide.    lliii  crater  is  eaiy. 

Htlieon. — E.  of  Helicon  fliere  is  a  fmall  crater 
ffiTen  bj  Beer  and  Ifadler.  On  the  Itt  of  April 
Ult  I  f^ond  a  faint  ridge  oonneoting  thii  until 
crater  with  Helioon,  and  on  which  alx>nt  nddway 
I  found  a  Tory  minote  oraterlet. 

ir<rpWna.~Ae  there  has  been  nxnoh  nnoertainty 
about  the  poflitionf  of  the  varions  elefti  eitnated 
on  the  floor  of  this  formation,  I  tend  jon  an  ont- 
Une  of  the  nme,  showing  how  they  appeared  to 
me  on  April  11»  1882,  lih.  p.m.,  air  flattering. 
Cleft  7  wae  seen  first  mnmng  from  between 
craters  2  and  4  S.E.  of  HeTel.  rorming  a  oorre 
and  ranninff  across  the  floor  of  HeTel.  in  a  S.E. 
andN.W.  direction.    It  crosses  first  some  hillocks 


on  the  S  E.  of  the  floor,  passes  a  short  distance 
from  central  mountain  «,  crosses  what  I  took  to  be 
sn  expansion  S.  of  craterlet  d,  and  reaches  the  W. 
tide  of  Herel.  Cleft  t)  was  seen  next.  It  runs  in 
a  N.  and  S.  direction  from  the  central  mountain  < 
tohfllookS  near  the  S.S.W.  rampart.  It  there 
fore  crosses  the  rill  7  a  short  distance  S.W.  the 
csntral  mountain  a.  Cleft  9  runs  in  a  straight 
Erection  from  the  K . W.  side  of  crater  4  up  to  the 
rampart  of  Hevelius.  This  portion  of  the  deft 
wu  easy ;  but  from  the  rampart  of  Hevelius  to 
hUloek  8  on  its  fioor,  its  continuation  was  only 
soraeoted.  It  is  shown  by  a  dotted  line,  another 
clsft  9,  only  strongly  suspected  on  the  above  date ; 
but  seen  without  doubt  on  a  subsequent  date,  runs 
from  the  S.W.  side  of  Herelins,  as  if  it  were  the 
continuation  of  cleft  4',  and  reaches  the  W.  side  of 
the  central  mountain.  Astheee  objects  hare  been 
•sen  by  me  only  twice,  the  last  tmie  when  the 
moon  was  Tery  low  and  the  air  not  satisfaetoiy  at 
&U,  their  positions  may  require  some  slight  altera- 
tioDs.  I  hope,  therefore,  obeerrers  will  keep  a 
look  out  on  this  formation,  and  report. 

ASTBONOXZCAL. 

I  am  sorry  I  have  not  been  able  to  answer  in 
time,  on  account  of  bad  weather,  (the  question 
pot  to  me  bv  Mr.  Hills  (Eno.  Mbob.,  No.  891,  p. 
f;^^},  about  the  position  angle  of  the  companion  to 
^  OenorL  I  hare  had  only  one  occasion  Just  to  see 
this  companion,  and  I  estimated  itspositlon  between 
ifXxiW*.  The  power  used,  when  I  split  this 
doable  with  5in.  and  5iin..  was  about  400. 
.  I  am  sure  eyery  reader  of  the  **  E.  M."  interested 
u  sstronomy  must  hare  read  with  great  intereet 
the  letter  of  Bot.  Jeron  J.  Muschamp  Perry  in  No. 
^  P.  260.  On  May  31,  1882, 1  looked  at  some  of 
^stars  of  his  list  to  try  what  my  mirror  could  do 
^a^me  of  his  most  difficult  objeoU.  Tboairwss 
asod,  but  might  have  been  better.  I  first  tried  42 
i^MBerenioes,  and  with  power  about  300^  the 
Wsstthe  airwould  bear.  I  reoorded  «*a  bkek 
^niioQ  between  the  discs.*'  Now,  as  my  mismr 
^  only  Sini.  diameter,  and  this  star  is  stated  to  be 
2^1  It  ought  to  be  quite  out  of  its  reach.  Is  it 
"^vtsln  the  distance  is  not  greater  than  stated' 

^  next  trind    2ft   runnm  Vati       tAkin<y  aama  nn*  4. 


'^■■aes,  I  did  not  befleve  my  eyes.  lagaialooked 
"•the  stai^  and  there  wia  the  minute  oompaoioii 


n  as  an  elongation  of  this  difficult  double.  I  hope 
Mr.  Perry  will  continue  to  give  other  lists  as  occa- 
sions offer.    My  mirror  is  a  With-Browning  one. 

June  2.  0.  0«tidibert. 


WBIiXA'S  OOKBT. 

J20121.]»O2r  sereral  occasions  during  the  Tisl* 
ty  of  this  object,  I  have  had  some  very  inte« 
restmg^  views  with  my  3*7in.  achromatie,  and  have 
been  partienlarly  strock  with  the  cleamess  and 
star-like  briUlaaqr  of  the  nwtan.  The  oh}«t 
seems  to  hava  itAdily  jncreaaed  in  briniazMjwith 
its  approach  to  the  sun,  at  first  of  course  slowly^ 
but  uktter^in  a  very  marked  degree ;  and  yester- 
day morning  (5th} .  when  I  last  had  an  opportunity 
of  obserfinff  it,  although  at  a  rather  low  altitude, 
it  was  certswly  fully  equal  in  brilliance  to  an  ordi- 
nary 2nd  maff .  star.  I  could  see  it  distinctly  with  the 
naked  aye  m  the  strong  morning  t#ilight  up  to 
2.40  a.m.,  having  some  minutes  earlier  lost  all 
trace  of  0  Auriga,  with  which  I  had  previously 
compared  it. 

I  think  some  of  your  correspondents  who  ap- 
pear to  have  been  rather  disappointed  with  this 
object,  were  probably  led  to  expect  a  more  regular 
gradation  in  the  increase  of  brilliancy,  not  suffi- 
ciently taking  into  consideration  the  doee  approach 
of  the  comet  to  the  son  at  perihelion,  which  ac- 
counts for  the  higher  ratioe  manifested,  the  period 
of  whidi  ii,  however,  very  limited,  and  the  bene- 
fits, so  far  as  a  'general  view  is  conoemedy  must 
inevitably  be  almost  entirely  loet  to  us. 

London,  June  6.  W;  T.  K. 

;    HSBOTTLIS  — ^    1884      AJSTD    Z    1883 
(BOOTIS). 

[20122.]~I]f  looking  over  the  XXXil.  Vol.  of 
your  journal  I  remarked  a  letter  from  '*  F.B.A.S.," 
p.  59,  in  which  he  refers  to  *'  ?  "  flerculis  as  a  test 
for  3i  telescope.  I  have  been  examining  this  star 
myself  on  several  occasions  lately  with  my  4in. 
Cooke  aebromatic,  under  extremely  favourable 
atmospheric  conditions,  and  found  little  difficulty 
in  dividing  it  with  powers  225  and  350.  I  should  be 
inclined  to  conclude  from  this  that  the  distance  of 
the  coma  has  inoseased  sinoe  1880.  I  am  of 
opinion,  however,  that  the  distance  now  cannot  be 
more  than  1*3";  the  oonm  is  very  dose  to  the 
disc  of  the  primary,  and  falls  in  mv  telescope  on 
the  first  diffraotion  ring,  which  gives  it  an  elongated 
and  mis-shapen  appearance,  i  asked  a  fnood, 
qaite  unaccustomed  to  observing,  to  examine  it  a 
night  or  two  ago,  and  he  at  once  desciibsd  the 
petition  of  the  eotnes  without  any  previous  know- 
ledge of  its  whereabouts.  The  latMt  measure  with 
whidi  I  am  acquainted  is  by  Bumhsm,  epoch 
1879-709  (see  "  E.M.,"  VoL  XXXII.,  p.  85).  WiU 
*'FJLA.8."  please  say  whether  he  has  examined 
this  star  lately,  and  if  so,  whether  he  has  now  been 
able  to  divide  it  ?  I  cannot  do  'anything  with  I 
C^gni.and  if  I  recollect  aright. ''F.B.aS."  has 
divided  it  with  hii  Dallmeyer  achromatic. 

I  would  like  to  call  the  attention  of  your  astro- 
nomical readers  to  the  stars  £  1881  and  £  1883. 
Webb  calls  both  distance  1*2'.  The  magnitude 
differs  veiy  little  as  given  in  *•  Celestial  Objects," 
but  I  think  anvone  examining  these  stars  cannot 
fail  to  notice  that  the  components  of  the  latter  are 
very  decidedly  fainter  and  closer  than  in  the  former. 
£  1(^84  was  easily  divided  last  night,  power  850, 
with  perfectiy  round  discs  and  a  very  decided  dark 
interval  between  them ;  whereas  £  1883  was  not 
fairly  divorced  with  this  power ;  discs  about  in  oon- 
taol^  but  much  fainter  and  generally  more  difficult. 
Of  course,  the  latter  object  was  not  nearly  so 
favourably  placed  as  regards  altituda  as  the  former, 
but  I  think  the  difference  in  their  appearance  was 
greater  than  could  be  accounted  for  by  this  fact. 
The  colours  of  £  1884  were  well  shown,  A  yellow, 
B  blue.  David  SImms. 

Limavady,  Co.  Derry,  June  1, 1882. 

P.S.— I  have  jort  now  dfsoowMdihat  Mr.  Bum- 
ham  ghrea  a  sseaeare  of  {;  Heronlts,  epocAi  1880*47, 
p.  a  114*8^  B  ••  1*38*.  SeeSHOLiSB  Msobavxo, 
Vol.  XXXU,,  p.  283. 


[20128.]  — Acmvo  on  the  exeeHent  instmoHons  of 
Mr.  Fiemulg  (letter  20068,  page  259),  I,  on  the  27th 
May,  caught  Mercury  v^sry  easily  with  a  small 
teleeoope,  and  soon  after  with  the  naked  eye.  I 
brought  a  larger  instrument  to  bea^  to  be  certain  I 
had  the  right  object.  A  power  of  120  on  a  4in. 
Ghregorian  satisfied  me  on  the  point.  I  have  read 
of  the  extreme  difficulty  of  seeing  Mercury,  and 
that  a  celebrated  astronomer,  in  his  whole  life, 
never  onoe  succeeded.  If  this  is  so,  I  think  it 
worth  recording  that  he  was  sn  ea^  naked-eye 
object  in  the  smoky  atmosphere  of  North  London 
on  May  27th.  I  saw  him  again  still  more  plainly 
on  Sunday,  the  28th,  and  on  the  29th  a  few  miles 
from  Birmingham,  and  caught  htm  again  on  the 
3l8t.  I  think  the  difficulty  of  seeinff  him  consists 
in  not  knowing  exactly  where  to  look.  Yennst  at 
this  tfaaa,  farma  a  flrst-iate  pointer;  for,  with  a 


low-power  opera-glass,  both  will  be  in  the  field  at 
once.  I  am  much  obliged  to  Mr.  Flemiog  for  his 
thus  enabling  me  to  have  a  lookatsointerMtingan 
object  as  the  planet  Mercury. 

Xdwin  Bolmes. 


THB  BLinB  PBOOB80  VOB  ABXBO. 
SXBTOKBS. 

[20124.]— I  mam  you  aome  of  my  skatbhat. 
My  plan  lor  usiiig  the  *'blue  process"  for 
astronomical  drawings  is,  I  think,  original.  I 
append  a  short  description.  After  preparing 
a  rough  sketch  from  the  field  of  the  tele- 
scope,  noting  maffuitudes  and  ether  matters  of 
importance,  a  tnuong  ii  made  on  tracing  linen. 
Herel  may  say  that  it  is  difficult  to  get  good  tra- 
dnsmatenaL  It  must  be  free  from  specks,  as  they 
mace  white  spots,  which  may  be  mistsixen  fbr 
small  stars.  KebulsB  and  the  tails  of  oomets  are 
made  with  fine  plumbago  and  tiie  pofait  ot  the 
littie  finger.  Having  prepared  the  tradng,  a 
stencil  is  made  from  some  material  entirely  urn* 
pervious  to  Ui^  20ne  is  made  of  two  pieoea  of 
white  paper,  with  black  shellac  vamfrii  between. 
The  field  is  cut  out,  and  the  design  fbr  the  name 
and  date.  The  timoing  is  laid  upon  a  piece  of 
sensitive  paper  and  the  steodl  on  it,  oovtfing  the 
whole  with  a  piece  of  plate-glass^  and  exposing  to 
the  rays  of  the  sun  for  about  five  minutes.  I  need 
not  deaertbe  the  '*blue  procees,"  for,  probaUy» 
your  readers  are  familiar  with  it  C8oe  p.  477, 
No.  774.)  F^wnoin  O.  da  Pont. 

Wilmington,  BeUware,  IT.S.A. 

ABTBOHOKIOAI.  BTBPIBOSi. 


[20l25.]-lF  "PauguTs"  errers  affaeted  oifljr 
himself  and  his  pupils,  I  shonld  not  think  it  worth 
while  to  disturb  his  serenity ;  but  as  hia  statements 
may  possibly  mislead  readers  who  have  not  the 
opportunity  of  tsatini^  their  correctness  by  experi*' 
ment,  I  wiu  lay  before  them  the  result  of  a  ssrier 
of  my  own,  and  shall  be  glad  at  some  future  date 
to  deseribe  tiie  simple  means  by  which  it  was  da- 
tarmined. 

All  raya  croas  in  the  objeot^laas,  and  am  re^ 
fraoted  to  a  focus  at  a  distance  from  it,  propor- 
tional to  its  curvature.  At  this  focus  an  inverted 
image  of  the  object  is  projected,  from  whence  the 
rays  proceed  in  diverging  paths  to  infinity.  The 
iznisge  forms  a  blunt  apex  to  the  cones  thus  formed 
on  either  side  of  it ;  but  the  formation  of  the 
second  cone  may  be  arrested,  and  its  rays  bent  into 
a  continuation  of  the  first,  by  the  interposition  of 
another  lens,  such  as,  for  example,  the  fisld  lens  of 
the  Bamsden  eyepieoe.  It  then  terminates  In  a 
second  apex,  as  shown  in  my  diagram  (on  paoe 
259).  This  apex  differs  from  the  first,  in  that  it  la 
now  no  longer  the  point  where  the  imitfe  is 
formed,  but  is  a  curious  reproduction  of  the 
object- glass  inverted  in  every  particular— that  is 
to  say,  it  is  net  only  upside  down,  but  its  con- 
vexity is  rendered  concave,  and  its  effect  In  all 
respects  appears  to  agree  with  a  lens  of  tfaatcha-' 
racter. 

In  the  Huyghenian  eyepiece  the  apex  proper  is 
not  reached  until  it  is  at  the  focus  of  the  eya-lesia. 
From  this  position  the  rays  have,  tnore  or  less,— 
accordhig  to  the  power  of  the  fleld-lena^a  ten- 
dency to  ran  parallel.  The  difference  ia,  howswer, 
so  shght,  that  it  can  hardly  be  said  to  attar  the 
form  of  the  cone,  which  is  continued  to  an  apec  as 
befdre. 

As  in  the  matter  of  <<terrsalrial  eyepiecea,** 
lately  under  dieenssion,  it  would  have  spued  our 
readers  some  rather  unpariiamentary  language  if 
**  Bangui  *»  had  previouriy  taken  ^  trouble  to 
assure  the  correctness  of  his  position,  so  now  I 
should  advise  him  to  obtain  better  praetksal  infior- 
mationin  **matts8«  he  is  aOBustomed  to  teaah" 
before  he  again  asserts  that'the  image  must  neees* 
sarily  form  the  apex  of  the  oone  in  a  teleaoepa 
eyepieoe.  or  that  apex  and  focus  must  always  be 
convertiole  terms.  Aldebaran. 


OK  THE  ACTION  OP  BTBPIB0B8. 

[20126.]  ~Trx  action  of  an  eyepiece  doee  not 
seem  to  be  well  understood.  Your  oorraspendent 
*«Aseakm,"  has  elicited  an  intereeting  reply  from 
"  Aldebaran  " ;  but  I  altogeUier  fail  to  follow  the 
reasoning-  of  your  eeteemed  correspondent.  If  I 
venture  to  criticise  hia  latter  adveively,  I  trust  he 
will  not  take  it  amiss  and  tiiink  that  I  wish  to  set 
up  my  knowledge  as  superior  to  his.  I  want  to 
arrive  at  the  truth,  and  if  he  ocosidess  my  con- 
clusions wrong,  I  hope  he  will  not  spare  them. 

In  his  third  paM«raph  (letter  20060),  after 
aUuding  to  the  two  sets  of  rays,  he  says :— "  After 
the  image  has  been  projected,  it  matter*  littie  or 
nothing  whether  the  oone  that  coBvejs  it  is 
refracted  sooner  or  later  to  a  foons."  Kow,  if  we 
both  attach  the  same  meaning  to  the  words  '*  cone 
of  direct  rays,"  this  strikes  me  as  being  a  rather 
glaring  error.  The  apex  of  this  cone  is  the  focus 
of  the  object-glass  it  is  one  point  in  the  imsve ; 
the  aggregation  of  an  infinite  number  of  aneh 
apioea  forms  a  ctured  surface,  whAah  gftveanatfaa 


Jun  9, 1883. 


I «  iboit  dcaeriptioa  of  fk€  iastrm- 


iif^w  ^tgwp/U*  f  vit  *mf  >k   mmm^  «>v  wmmHm^       A«  tiUtopt,  wbidi  it  o(  Bbovt  den.  ^otne, 
#iy  ^  a^WM  W  #  top—.     U^Ak   Wm^  .    %m    fcy  W«  tOMtitUd  for  ttg  Boyl  IriA  Tadit 


■ifrU  tatcnst  tke  raaden  <rf  tke  ^  E.1L 

KB    MMCn 

Ch^,  aad  iatflBaad  ptiaMoilf  for  Yitwin^  torHtrial 
^><wliy  for  wUck  pijwte  Ao  aftazurath  fa,  of 


Tocaable 
r,  to  bo 

wriniHM  of  coflBfort,  Mr.  Ombb 
I  •  Mott  ifooiooa  mothod  by  which  tte 

^ — I  ho  ooBVOvtod  isto  m  OQuaftoriol,  or 

'  «ko  ▼«»,  la  two  or  timo  ■toopdi.    The  lower 
half  el  the  pOkr  (from  A  to  E  in  iketeh)  le  cyliB- 


■  mmmm  lflv«  eei4  f.  f#  m  -AfM*  el  Mi* 

mmm^mm.  irlM  r«Mii«««^^f  U  M#yii(  t/^  ih*  tee 

W4M«4  (^*  lib-  liM  1/^  Jlv»  It  te  «fi4i»t  tUi 
M  nf4  aIIw  tk#4^  iw^fi  NMit  Iaft4m«i,  f 4i  m 
tM  lBd«Tl4«el  jivM*|p«ri  L«Uft0Aff  t^  «vii  pf^l  of 


Mb*  4^J««I  fc»f  *  ivi  T*»|f^i»i'. 


I  gJHMrfiLj  ^i^fiidlll/in 


Jf  t^  irjiA  ir*f  *  ifffc-^^/J  f.S/j«*  b*yfid  IJ*«  l**i«,  tKu 

lliiHf  j»r«fM#ff*fMI/mt  A  f  kfi4  ^t  J   maM  ai««l  ml  a 
Wlifln  »  l^itti  </r  frfiTnhifiklJiOfi  of  h'ji*ti  U  i]4*d  iti 

KrjdlUvtrt ;   lK*tj   mil    n\t<fU    jl    Ulna^np^o   JmAji^fi  U\ 
ft  ««iv»A  mauijiir  Hi  tfavy  wouLil  up^'ii  «  rtAl  ^jt^Juct. 

f'rttMMl  »(a  ff  trill  td  U^ii  rLoiil'Jriiir  Itm  pr#fTli*«  f^MiK 
b*lfi|C  Uml  wlilch  will  If  I  til  Ihti  n^r^Tj^iiUo  lllr^rMerioy 
Id  11  in  Uji«1  ntfiiir|{iirit  rftj*.    Ti*w  m\M%  at  ih»  <ib- 

In  tb«  Ilia^MltbiiUii  njnipjIuCKi  thfl  itiUftdftph  ImAff^ 
vrrmld  lift  fDmKv]  J  nut  hi  frrmt  uf  tLn  Hyn-lMtia^  but 
%U»  rfttrnotlon  uf  itm  lUilil^Ltivji  lirltiRi  it  iiAur^r  to 
tlin  Ullnr,  UiM  jirm  inn  )iio|riit  tjf  utJ|Hiilmiii]l  tailnd 
lliat  wlikh  %Ufmfl  Uifk  njn-Usimtoj^WotJui  LirCi^NMiiry 
ftfrm  i>i  Utn  v<iiui|f<<iit  myw. 

*11i«  fimr-fnti*  |iftiii^riibii  eyitfiloon  U,  Lu  rft^itj,  nn 
Invatilfif  «^M*><7"  ■  tltn  invrrtfd  tnriAKn  fnrftiinl  hj 
lh«  uUliwt-ul**"  l>  r»Uiir«i^t«ili  Ly  ft  p*^lr  of  lntiiin'fli 
ind  bMUif  tliiiJi  lin^nghi  inin  lU  tiiiltiml  poilftiiiiti,  ii 
mnftitti  «>  IV  tin  I  Tivw#rl  tbrrju|ih  iKo  iucoml  lanir* 
wMoli  ffJtiii  M  IJujfHtitfiukn  »yft|iUe<t. 

Ill  ft  IftJ^fifipi*  wilb  m  mni^v*  i^r-Uiijiii  ililT-Tnit 
•aUmi  M«uri  t.iiiVfiJi  oamy  ntliotii  Ictiftt  h  r>u  the 
Mneeirtief  niiirtt  nr  Ivm*  tMCvuMi  Um  myK  fruui  th^* 
llh|*«Mtii  luuil  bri  lirounlit  to  tt  foOUi  b#ff>tn  tim 
nviiplftQa  a»i  tie  ^n|iWyi<iL  Hut  i»  ttiLi  «ft«4^  Mia 
eliJaoUf  ■»  oiiaH  tlfjut  tkol  tt«rnttrtfttA~it  in  hbortf  lu^ 
W  in  ^niduiit  01]  lift!,  ^fietlcaU^i  to  llin  faf^ni  tif  tho 
i{^»«tMM  H      lU^  *  tfOm  ^tt  OhJ*ai  ^f)  fitii  Qi3n Vi>Tg  If Tf(, 

bill  bilnt  Uilitn^ilMl  I17  thft  P(iiic)tTfi  rIam.  Ui<  jr 
"'"  ^  »i>^  akTorfctiejr  M  lit!  llipm  for 


Tig.  2  fa  tte  bcaat  faoe-pUte  in  plan  and 


^/   a .  3 


biiMint  la 
ItoflffMl 


drioal,  and  at  B  contains  a  Motion  making  an 
angle  with  the  borison  eonalto  half  the  co-latitnde 
of  the  plaoe.  To  efFoot  the  oonrenion,  the  portion 
of  the  pillar  abore  B  is  turned  ronnd  bodily  by 
means  of  the  handles  0  and  D,  which  in  the  pro- 
cess change  places.  Tbns  the  upper  part  of  the 
piUar  becomes  either  perpendicular  or  a  polar  axis. 
Of  course,  there  fa  an  arrangement  at  B  to  pre- 
▼ent  the  telescope  from  toppling  over  when  an 
equatorial.  The  motion  in  B.  A.  or  azimuth,  as  the 
case  may  be,  takes  place  aboye  F.  The  sketches 
show  the  telescope  in  its  two  characters,  bat  I  have 
omitted  the  declination  circle  for  simplicity.  It 
may  be  mentioned  that  the  novelty  in  this  telescope 
oonsiits  not  in  the  upper  part  of  its  pillar  being 
reyersible,  but  in  its  bem^  reversible  by  one  move- 
ment,  and  with  such  facility. 

ICoro  Ziisht. 

DZVI8I0N-PLATB  FOB  A  I.ATHB,  THS 
00N8TRU0TI0N    OF     WHICH     PBB- 
VBNT8   ONB  BBXNQ  2CADB  OK  THB 
PULLBY. 
[30128.]— SoMV   years   ago,  a  gentleman   was 

kiud  enough  to  show  me  his  lathd  and  its  addenda, 


Fig.  3  fa  the  cast-iron  plate  in  plan.  Thfa  pfate, 
it  will  be  observed,  has  a  groove  turned  in  i^  into 
which  the  brass  flange  or  ring  fits  easily,  but 
without  shake  (A).  It  has  also  cast  in  it  a  T-slot, 
to  enable  it  to  be  fixed  firmly  to  the  brass  face- 
plate by  bolts,  the  holes  for  which  are  shown  in 
Kg,  2. 

The  edre  of  the  brass  plate  in  the  chuck  I  saw 
was  divided  into  144,  and  that  of  the  cast-iron 
plate  into  8. 

The  nuts  clamping  the  two  plates  together,  and 
the  screws  with  T-heads  working  in  tbedove-tsO 
slots,  are  clearly  shown  in  Fig.  1  at  the  back  of 
plate.    By  slaokirg  these,  the  positioa  of 


the  brass  pla 

the  two  plates  may  be  changed 


BtfaUy 
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without  interfering  with  the  work.  The  iron  pUte 
canies  »  false  mandrel -noae,  the  connterport  of 
that  on  the  noie  of  the  mandrel,  ao  that  all  the 
ordinary  ehucka  oan  be  acrewed  to  it. 

I  am  anre  that  for  many  pieoea  of  work  this 
chock  would  be  very  naeiu). 

RBFKBBirGB  TO  FiouBBB.— T  is  «  Mction  of  th« 
complete  chuck,  the  upper  half  of  cast  iron,  and 
the  under  half  of  gnnmetal.  A,  falae  mandrel 
noae;  B,  section  of  iron  plate,  with  undercut 
circular  alot  in  it  for  the  banda  of  the  T  bolta,  y, 
which  alao  paaa  through  holes  in  the  braas  plate 
and  are  fix^  by  a  nut;  G  is  the  plain  turfaoe  of 
the  chuck  without  break,  but  it  may  be  tapped 
with  holea  to  take  ahut^acrewa  for  ftetening  work 
to  it  directly ;  B^  edge  which  ia  divided  by  straight 
linaa  aoroea  the  face  into  8;  £,  bon  on  lower  gun- 
metal  plato  for  Borewing  m lathe;  ^, raiaedring 
which  fits  into  upper  plate  to  inaure  ita  being 
central;  D',  edge  of  gunmetal  plate,  divided  at 
edge  next  the  iron  plate,  by  atnight  lines  into  144, 
further  back  holes  may  be  drUled  as  in  other 
division  plates ;  E  shows  the  bolt  and  nut  which 
fix  both  plates  together.  Fig.  2,  Section  and  plan 
of  ranmetal  plate  shown  separate,  same  letters  as 
in  Fig  1.  Fiff  3^  Iron  plate  in  plan,  showing  O,  the 
groove  which  is  undercut,  as  shown  by  dotted 
hnes :  F,  groove  which  takes  the  brass  raised  ring  ; 
A,  false  nose  for  taking  chucks. 

Oareb  AdmL 

CanCB  OLOOK.ICAXIHGK-KO.  I. 

[20129.]— In  fulBlment  of  my  promise,  I  now 
tend  instructions  for  making  a  onime  clock.  The 
dock  I  propose  dsscribingjmimes  the  Quarters  on 
either  efsht  bells  or  the  Westminster  chunes,  both 
sets  of  changes  being  on  one  barrel,  so  that  you  can 
have  either  set  of  changes  at  pleasure.  The  hours 
are  struck  on  a  gong;  the  dock  has  a  dead-beat 
escapement,  with  a  one-second  pendulum ;  but  if 


r-  /  a 


lOin.,  No.  8  B.W.G. ;  they  must  be  got  perfectly 
flat  by  hammering  on  a  smooth  stake.  Having 
done  this,  put  the  two  platea  together  with  the  two 
edffea  matcnins  one  another  aa  doady  aa  poaaible, 
drul  two  amalT  pinholea  near  the  edge,  drive  piua 
into  them  to  hold  the  framea  together  while  the 
edgea  are  filed  up  perfectly  square,  now  mark  off 
fr^  the  drawing  the  pillar  holes  AAA  AAA, 
barrel  holes  B  B  JB,  hour  hammer  C,  maintaining 
power  dick  B,  and  locking  arbor  holes  B  and  F, 
drill  them  right  through  um  two  framea  with  a 
small  driU,  kee^gthe  names  pinned  together  while 
this  is  being  done,  drill  out  the  pillar  holes  to  the 
right  size  and  turn  the  pillars  up,  leaving  them  2iin. 
long  between  the  shoulders  (this  of  course  will  be 
the  distance  between  the  frames),  drill  them  up  at 
each  end ;  tap  and  fit  screws  and  washers,  as  in 
Fig.  2 ;  fit  them  into  the  frames,  numbering  them 
ana  the  holea  they  fit  into,  so  that  the  same  pillars 
mav  always  be  put  into  their  proper  places ;  fasten 
with  the  screws  and  washers.  Care  must  be  taken 
to  nsake  all  the  pillars  the  same  length,  or  a  great 
deal  of  trouble  and  annoyance  will  be  the  result. 
The  framea  beiuf^  mounted,  we  are  now  ready  for 
the  wheels  and  pmions,  but  these  I  must  leave  for 
my  next. 

in  givinff  these  instmotions  it  maj  happen  that 
some  smafl  details  may  be  omitted,  i  shall  be 
most  happy  to  remedy  such  omissions  if  anyone 
finding  thonsdvss  in  a  dilemma  will  kindly  com- 
municate with  me.  I  therefore  append  my 
address. 

W.  Baldwin  (A  Olerkenwall  Olookmaker). 

110,  Biohmond-road,  Balston,  N.JS. 


OHXAP  BB8I8TAN0B  COILS. 

[20130.]— Iv  aooordanoe  with  my  promise,  I  will 
nowdesoribe  a  method  of  making  a  set  of  resist- 
anoe-ooUa  whidi,  thouffh  simple,  are  perfectly  re- 
liable, and  are  easily  withhi  the  reach  of  any  pos- 


©I 


T 


T 


anyone  prefers  a  gravity  essapement,  it  can  easily 
be  made  ao  ht  putting  a  oock  above  the  frame  to 
cany  the  pallet  pivots. 

Fig.  1  is  a  view  of  the  movement  (half- size)  with 
the  front  frame  removed  to  show  the  positions  of 
wheds,  pinions,  &o.  In  designing  this  movement 
I  have  adopted  the  loddng-plate  plan,  it  being 
▼ei7  mtoh  simpler  than  the  rack,  ana  consequently 
tsaiertomake. 

We  wUl  now  proceed  to  the  construction  of  the 
dock.  The  first  thing  to  engace  our  attention  ia 
the  frames ;  these  are  of  stout  sheet  brass,  llin.  by 


the  few  tools  neoesaary.  lat.  As  to  the 
coils  Hthemadvea.  Theae  conaiat  of  frames  of 
wood  aa  ahown  (Fig.  1)  preferablv  of  oak,  or  aome 
other  hard,,8trong  wood.  A  and  B  are  6in.  Ions, 
half  an  inch  deep,  and  rather  over  ^in.  thick. 
Joining  A  and  B  are  O  and  D,  alao  of  oak  |in. 
deep  (the  drawing  ahowa  them  rather  leaa),  and 
rather  thinner  than  A  and  B.  ao  that  they  do  not 
come  up  fiuah  with  A^  and  B^  The  tofM  of  A  and 
B  are  grooved,  aa  ahown  at  A^  and  B* ;  then  at 
intovua  (varying  with  the  aize  of  wire  to  be  uaed) 
are  out  notchea,  as  shown  along  A .    These  are  for 


the  wire  to  be  wound  into.  If  the  size  of  wire  is 
not  larger  than  about  24  or  26  B.W.G.,  these  nuiv  be 
about  iin.  apart.  The  number  of  frames  must  be 
regulated  by  the  number  of  ohms  resistance  it  is 
required  to  make  up  ;  but  of  this  more  afterwarda. 
On  to  theae  framea  muat  next  be  wound  uninsu- 
lated German  silver  wire.  This  may  be  bought  at 
any  ordinary  metal  wardionse.    Fix  one  end  by 


r   /    C  ,  /  , 


r   I    C 


means  of  ascrew  to  apoint  on  G,and  commence  wind- 
ing, keeping  the  wire  tight,  and  taking  care  that  the 
wire  goes  to  the  bottom  of  the  notches  cut  for  it. 
Where  the  coils  are  not  likdy  to  be  subjected  to 
vexT  powerful  currents^  we  may  begin  with  No. 
28  for  the  smaller  resistances,  and  as  the  resist- 
ances get  larger  we  may  use  w&e  as  fine  as  No.  40 
B.W.G.,  for,  although  this  might  be  too  fine  for 
(ordinary  coils  where  the  wire  is  massed  together, 
in  these  the  whole  wire  is  exposed  to  the  air, 
and  thus  keeps  cool.  When  these  frames  are 
wound,  they  must  be  soaked  in  hot  paraffin 
wax     till     thoroughly     saturated,     and     then 


F-    i    G .  3  , 


^  f     G  .^ 


le 


Fio.  5. 


the  excess  drained  off.  The  next  thing  to  do  is  to 
give  the  coils  their  true  value.  To  do  this,  some 
standard  is,  of  course,  absolutdy  neoessary.  I 
must,  therefore,  assume  that  such  a  standard  oan 
be  got  at.  What  we  next  need  is  a  simple  form  of 
Wheatstone  bridge.  Perhaps  the  simplest  and  best 
for  our  purpose  ia  made  aa  foUowa :— Take  a  board, 
about  6ft.  long,  and  fix  a  piece  of  wood  about  (in. 
thick  at  each  end.    Now,  from  the  tops  of  these 
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nrorjfiH  watnumo  amd  womd  m 
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•  fif  «fWKl|  ilral«tli   A  tol 


1^/lmTVwfHK  5^  Vrniicf  Vdi  miIa  •!  «»# airmail* 
•tU«»r  w»»«.ioli|i»r  Iwii  ■Miul  wiutr  f<»«i,  If^to* 
III  lw>t  MiimN||-iar«w«  M  I',  M  K  M«r«tii  tti«m  to 
AMiitktr  Mirtw  I  mivr  nmliaiwo  «llfi  of  ttoat  brMi, 
M»h«iwN.  h«.  Ill  IM  uliifftllmiMflMtilM.  Toom 
ftf  \^%%%  tAliAr  Ally  iiUm  of  o^pptr  wlr«,  to  tfc« 
iilltvi  •iiliUr  ft  itoul  pIviMi*  1*lt«ii  pIftM  tb«  ollp 
with  III*  lliiii  wlr«,  Ao  ihftt  <l  ollpi  tli*  wli*  X  Ymt 
Aiiy  voiiil  I  Ul  thft  wlr«  ooiiD«oto4  with  H  go  to 
4»iii  ivriiiliiA)  of  AM  Mtello  ||ftlrftiMio«t«r,  wbOtt 
\\\%  tillitr  Itriitlnttl  of  the  ||ftlrMiODi«t«r  U  ooo- 
iiMOlvit  lo  N.  Ntil  Ul  tiao  iUndiird,  wbioh  mftj 
Im  A  pUi  uf  wlrs,  nAvIni  %  rviUtftnoeof  1  ohm. 
Ii«  tiUoiit  lislivfon  If  N,  ftod  lo  I'  oonutol  th*  muI 
of  &•  wlri  oil  oii«  of  tlio  oolli  w*  bftv*  woao4. 
I<«l  ui  RU|i)H)tA  wft  wlah  to  find  whftl point  of  tha 
wira  oil  iliA  fliilla  f (VM  A  obmst  diWd*  tb*  win  X  Y 
Into  tU  uftrU.  ftnd  Ml  Um  clip  m  tbfti  fl?*  pwti 
iirit  oil  DMA  iliU.  ftnd  on«  p»rl  oo  lb*  olb«r ;  tb«ii 
X  It  t  It  Y  1 1  I  ;  A ;  alio  oar  1  obm  itandftrd  ii 
IniIwmii  M  ftnd  M.  (I  should  bftfo  Mid  btlort 
ooiiiimI  ft  bftlltry  lo  X  Y.  tftjr,  about  stz 
OftiilftU  o«)li|  tbough  Um  will  do-it  li  b«tt«r 
lo  hftvt  ft!  itiftiiy  ft*  uoMlble.)  Now,  bftTlng  P  con- 
iiMlAd  lo  out  lud  of  ft  oolL  ooDUftot  tbft  ftnd  of  tba 
•loul  wir«  on  lh«  olb«r  ollp  to  N,  ftnd  put  tb«  dip 
on  41(T«rMil  uoluti  of  the  wlro,  wound  on  tbft  ooil, 
Mil  no  lUltMilon  U  got  on  tbe  galTftnomfttor ;  tbla 
l^^nl  ftbow*  tb«  •!)<!•  of  thft  A  obmi. 


&  aIouI  Oi>npff  wirft  It  loldftrftd. 
UilnrftlbMlull 


To  thl0  point 
IhftTt  dMOribod 
>ully,  AO  ftft  lo  mftbo  it  aU  cltftr,  but  It 
will  bA  Mfn  Ibftl  1  Am  only  doMriblng  An  ordioAry 
WbAAtitouA  brldgA,  10  thoM  wbo  undorttAnd  It  mAy 
nt(M  All  tht«  out.  SimilAT  trUls,  Altoring  tbt  rAtio 
«l  X  n  lo  U  Y,  wUl  AMblAoa  togtl  AnynoabAr 
#t  obihi  TCAltlAnoA  ftoourftliily  mArlnd  out.  Tbbi 
%nlMm  dono,  a  bos  rAlt«f  lAiftr  tbAa  tbo  fnuM  of 
IHa  mUU  ftboAlil  bo  MftdA ;  into  Ibli  Ibo  ooila  are 
ML  bftvlng  plAOM  of  oork  flstd  aI  tbo  ootoaiw,  ao 
Mini  no  m^nlNDl  IaIna  dIam  botWAta  Ibo  ooila.    On 

MlAlOpoflUsbOK,  AAMAWniig.AlnplAn,  AplOM 

of  Atom  bHM  |Ui.  by  (In.  li  phMAd  ;  At  tetonrAlt 
•«  AbOAl  Ite.  A  bob  lA  bOTAd,  IbAn  Iblf  bolA  li 
■MdalApir  wHb*  r«AMAf ;  phigA  of  biMA  ATAthtn 
t«ni«d  M  Ibnl  lb*  topArooffrAtponda  withtbo  tnpAr 
otlbAbolA.  AlAAMlBnbinMnvnnwitflsAd: 
••dlAtaAAlb,  lalmBA  atwj  two  bolot,  a  mmII 
hulA  it  boTAdi  And  A  tborl  piAOA  of  wiro  torowAd 
in  And  llllvd  with  a  brAM  nul  And  WAthtr ;  tboiA 
AATTA  bolb  to  boll  down  IbA  plAOM  of  bcMt,  And  to 
As  IbA  VAtUlAnoA  ooil  wiro  to.  Finnlly  aotom  tb* 
OAttliA  of  AAOb  bolA  IbA  brAM  it  MWtt  right  tbrough. 
Pig,  A  ibowA  A  AAOtlon  through  Iho  jplug  A,  tn» 
)4aom  of  brAM  B,  thA  top  of  tho  boat  0,  tha  JpIaom 
ot  wlra  torawad  into  B|  ibA  nul  And  WMhar  B  and 
F«  Iba  wira  U  boing  olippad  balwaan  tham. 
BvlWAMi  aaoh  pair  of  piaoM  of  bawa  it  dipped 
A^Mua  ii»ti«tanoa:  wban  all  tha  plogt  ata  in,  tha 
cMrrMtt  will  go  rrom  A  B  (Fig.  4)  round  by  tha 
tbiok  braM  at  Iba  too :  if  a  plug  it  drawn,  tha 
««itanl  bat  to  paM  tbrough  tha  ratittanoa  that 
oonaaata  tha  two  piaoM  of  bratt,  ihut  laf t  without 
n»hit.  " 

II  It  oaaTAnlanI  to  haTa  Ihingt  ArrAngtd  ao  thAt 
wa  hATA  pluga  puUiag  in  tha  following  radttaooM : 

—  I .  a ,  0 .  10 .  10 .  ae ,  60 .  100 .  100 .  200 .  Aoo. 

By  Ihli  artangaaaani  wa  oan  gal  any  intagar 
batwaan  I  anTT.OOO, 

In  tBaalaainn»  Iba  drawinaa  aia  nol  to  aoala,  but 
maaaardy  dwfraaM ;  alao,  it  I  hava  laft  anything 
nal ^Mty daaTil aha"  '      '  '  - 
thaaaabjaci. 


L  ahaU  ba  glad  to  anawar  oum-Im  on 
]li.B.A. 


XLsormxo  Tsmairs  OAS^uaRTXiro. 

i>M»0-TwB    catfa^ondanl,    X.   Joaaon 


akotiidly 

)  ahilHMi  aaid   fear   paoea  par 

ha  ahiaU  haira  atatad  no  ahillinga 

ooatof 

k  ao 


lot 
aanbjMiaa 
paVtMak  ^wa  a^MiVi  ba  anff4M4  at  aaw 

««ba»  ftaft^   wWh  wanid  paj  Iba 


«af«na«aa(  fAfttvTva^  tba  ir«a  M  oar 

law  artaraal  aai  tha  anftiAl  <«tbiT. 
laMaaaatlhaaawttt  w)Ma«  ^  aatp 

aawachaw  Ihay  aia  aafptjiaa  at  aboat 
»at  UWan  faatandarvaMaaaaaako 
prc^  thai  SI  payia«  c4  tft 

antpnaatha  vm  «at?caid  fir  gaKfii^ 

aaMrtfM^y^  aaa^  aa  a>d,tMn  %»  ttam  aia  ] 

Mam^aifdl  MipaiaaaaAMilv 


lioo  of  aoaty  Aod  fcaaa  «a 
Iba  pvvaaat  camMiac  *■ 
aoaipAola^  abiafaa  M  a  I 
Hltaola  dattharata 
Afa  paid  op,  and  aU  fl 
AOd  aH  tba  daviaM  af 
aoAMOlM  Ata  pl^ad  oat  ttajnai 
oiatum  wHl  ba  aadarataed  by  Cha 
AOdtbafMlflBaiB 


tolba  eaDi  baftm- 

toOa  bungi-.bathidto 

'  OabimMaBdwwa 

i.tbacPfairara 

T%i8  complaM  tta  poioM 

plaead  in  tba  oMbaoffba 

~  ^         ito  aibftairoa 


SLXOCBIO 

laat  iMAa  af  tba 
SdlaoB  ramindf  ma 
tbataabteat 

It  it  wall  ksowB  flMt  a  cwnaaft  off  aiiiiiiiAili 
p«aad  Ibfough  aaidalarad  waftar  daaaaapoaaa  % 
a^lflag  bydrogan  aad  •^jpm*  Wky  sot  nflba 
Iba  gaaM  to  rolata  a  wfcaaL  aai  ao  saaaaratta 
avantMy  of  AlaelrMtf  wfakb  baa  ptodMedOcm? 
Tba  motion  of  gaa  tai  and  owl  of  a  ffcAwbar  ia 
niAda  to  do  tbla  m  a  eoalgtA  MalAr,  aad  IdoaoC 
aM  why  tba  aaaia  eonld  not  ba  dona  tOMananaa 
alaotridty.  It  would  Im  a  aarj  al^a  anattarta 
afranga  a  wbad  ao  that  flba  MtauillBg  gaaM  wanld 
impart  a  dreolar  motion  la  it  wbieh  (oy  aaaaaa  of 
anitabla  wbada,  Ac.)  oonld  ba  made  to 
banda  Indiaatiiw  nnllB,  tana,  thonaaada  of 


The  quantity  of  gaa  avoltad  would  ba  ptupoittonal 
to  tba  atrangth  of  tba  current  and  tha  tima  dnrfaig 
wbiflb  it  had  paaaad,  and  for  paally  nawaarfS 
ourranta  at  laaat  tba  raaiataaea  introMaod  by 
paMing  the  ourrant  through  addnlatad  water  eould 
not  make  much  diifaranoa.  Tba  SMtw  would  be 
more  aendti? e  than  weight  metara  (if  I  may  um 
tha  term),  owing  to  the  faat  thai  tba  Toluma  of 
gaaM  arelred  wonlJ  ba  ao  mnah  graator  thaa  tha 
wdght  of  the  gaaM  thamaaiaaa^  and  aooaaquanlly 
batter  able  to  orefaama  a  radatanoa  and  mora  a 
wbMl  than  the  amall  waight  of  eopper  depodted 
would  be  to  aink  a  float. 

It  would  alao  be  eeonomioa),  aa  tha  mixed  gaaM 
(oxygen  and  hydrogen)  oould  ba  eoUaoted  and 
uUliaed  by  limelight  workera,  Ae.,  or  eren  need  to 
driye  a  motor  by  their  exploaikma,  aomewbat  aa  the 
gM-motora  are  driven  by  tha  axploaiona  of  ooal-gaa 
and  Air. 

The  TAlue  of  any  metAl  depodted  from  ita  aolu- 
tion  ia,  on  the  other  hand,  oomparatiyely  rery 
amall,  And  the  aolution  of  the  metallic  mU  ooata 
aomethiog,  whilat  water  ia  cheAp  enough.  I  hope 
aoma  of  our  practioAl  workera  wul  diMUM  the  idea, 
And  toll  ua  what  they  think  of  it,  though  OAndidly 
I  do  not  think  (theoretieAlly  At  letat)  thet  any 
electric  meter  oould  aurpAM  that  of  Mr.  Y.  Boya, 
deaoribed  aome  time  ago  before  the  Phyaioal 
Society. 

Dublin,  June  2.  Olemant  J.  Lanpar. 


A  BBNKBTT  BATTBaT. 

[20133.]— Mb.  BEXfinEn*8  paper  on  a  new  form 
of  battory,  which  appeared  in  the  EUcirieal  Review 
of  the  34th  of  laat  FebruAry,  a  r^aum^  of  which 
you  'pubUihed  ahortly  uftorwArda,  contained  ao 
manr  pointa  of  intereat,  that  I  determined  to  aive 
it  a  fair  trial ;  And  hnviog  a  lArge  number  of  Swim- 
milk  tina  by  me,  I  utiliaed  them  in  ita  formAtion, 
And  aa  it  may  interMtaome  of  your  readera,  I  gita 
you  the  delAua  ol  conatroetion  with  the  coat. 

The  tina  era  3io.  diameter  and  Sin.  high,  tha 
poroua  oella  are  2in.  diameter  and  4}in.  higl^  fitted 
with  a  oork  bung  fin.  thick ;  the  iinca  are  atout- 
ahMt,  Sin.  aquara,  out  with  a  projeeting  atrip  If  in. 
long  by  fin.  wide,  which  paaaM  through  the  Onug : 
thaaa  linM  are  bant  length wiM  into  an  S-ahape,  ao 
M  to  paM  indde  the  poroua  cell.  The  neganva 
element  ia  ordinary  CMt-iron  boringa,  auoh  m  are 
need  for  making  ruat-jointa.  On  the  outside  of 
tba  tin  ia  aolderM  a  piece  of  oopper- wira  oord  S^in. 
lang,  on  tha  end  of  which  ia  one  of  any  olipa,  de- 
aoribed in  your  paper  of  tha  13th  /una,  1879; 
another  of  tbaM  difM  ia  aolderad  to  the  projecting 
eaid  of  the  sine  outdde  the  ooric  bung ;  the  oonnM- 
tiona  frMa  oetl  to  cell  being  a  piece  of  the  aama 
ooid  Sin.  long,  with  a  eUp  at  each  and  at  right 
aagka  to  the  oord.  Tba  axdting  fluid  ia  a  aatu- 
rated  aolatioa  of  Amaaican  potm,  ita  oauatidty 
iaanrarad  by  boiling  in  an  iron  pot  until  diaaolrcd, 
ana  aiMiag  acme  %\i  alakad  lima. 

Mt  battery  oonaiata  of  thtity  oalla,  the  tina  for 

whm  harinc  been  oneawd  aooording  to  tha  printed 

diractiana,  tha  bole  urongh  whidi  they  ware  on- 

1 1  gtaalty  tUad  remdaa  in  tha  bottom,  ao,  fearing 

aai  af  tt«t  apav^  thai  sTpayiac  of  tha  axorbrt-  I  that  the  pocaih  aaight  in  tiaM  eat  «WAy  the  aold«r, 

...  g  riioi  the.  I  paaatad  tha  bottom  otaneh  tin  iadia  with  painflla 

I  pajmc  tor  '  — «  whaehlhapotMhaeaaH  tahawnaafaet.  Ahont 

_.      lia.  ol  tha  top  of  tna  pOTona  oall  it  Mtaratad  wiCn 

IMaaaftMaant.  Ml  to  t^  pnMaaaM  ^IMLb    aMttiag  paiaAn--th«  cdl  bdng  paavmaaly  boated 
Mnada^aaiifcaw  lajiiMnM  af  thawaalMjaf  ^»  m an ofan    tha  bug  ia  ako  w«U aataaatad  with 

^ M  af  tha  gM  w»abaMa*»aMMtb»rpnai   thaaamek    Tha aall  ««a naariy fitted  wtdi tha eoU 

adTthaeMaaMfaMy^  Tb»  aaMaf  ti  aa  MtiMmi  nlMaan^aiBd  tha  bog  prcMsd  in  while aoft  avi 
beMwanJ^eMU  M  li^itimMe  aalw^  «h«v^M»  wmm:  aiad  than  the  vataida  of  tha  tan>,  aiad  tha 
M|g\y  ta»  ^Ma  tar  iMmti^  tha  lnfcaaat«f    -2wtof  thab«a«  puntadorM  withttahotpaenf 


na 
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ardfd.  yn  aalL 

of  Iha  potaah  aohilion  k  tha 
part  of  tha  mannfaotura;  tha  71b. 
of  potaah  took  orar  aix  quarta  of  watec,  and  I  uaed 
ahoot  lib.  of  Erne;  tnoroagUy  diaadring  tha 
potaah  flnt,  added  tha  lime  cautiouaiy,  and  boilad 
n  for  a  qaarCar  of  an  hour ;  let  it  aettle.  and  draw 
off  tha  dear  liquor  with  a  dphon«  filtering  tha 
maddy  portion ;  the  ^wdfie  gravity  of  the  aaturded 
aotntiaB  was  1270*5.  When  filling  the  oella  I  kept 
of  addnlatad  water  by  ma  to  dipmyfin* 
aa  tha  potaah  haa  n  Aeriona  affaot  antha 


1  tidak  thia  battery  ia  aa  weU  antitlad  totfaa 
of  ita  inventor  m  ia  a  Daaiell,  a  Grove,  or  a 


;  it  ia  for  many  ium  peculiarly  handy 

convenient;  ita  durability  haa  yet  to  be  foana  oat; 
mina  Ima  reduoed  littJe,  if  anything,  in  thNa 
weeka.  There  ia  no  need  of  einalgamation,  aad 
^ara  ia  not  the  ngly  mcMing  and  oryatalliaing  of 
the  copper  attexnUnt  on  the  Daniell  and  aome 
othera;  and,  being  entirdy  aealed  np.  it  can  be 
carried  about  without  daoMr.  Aa  to  ita  atrcngth. 
Dr.  Guthrie,  of  South  Kenaington.  haa  moat 
kindly  tMted  two  of  my  oella  for  E.M.F.  One  (A) 
gave  1*14  of  a  Daniell,  (B)  giving  l-19,tlieintemd 
reaiatance  being  0*838  of  an  ohm.  The  DaniaU 
being  taken  m  one  volt,  on  leaving  one  call  ia  abort 
drooit  for  aooM  honra,  wtiilat  the  E.M.F.  wm 
muohiadttoed  at  the  time,  the  internal  reaiatanM 
WM  inerannd  tn  ovar  ooa  otaai;  bat  tha  oell  re- 
covered ita  atrangth  af  terwarda. 

Prof.  McLeod,  of  Cooper'a  Hill  College,  hu  aim 
favoured  me  witli  the  rMulta  of  an  extendve  aet  of 
expSrimenta  he  hM  made  with  a  aomewhat  larger 
cell  than  mine.  The  tin  waa  6*4  diam..  by  6in.  high, 
and  the  poroua  cell  2iin.  diam.,  bj  6in.  dean, 
charged  with  a  aolution  of  4oz.  caoatio  aoda.  At 
the  commencement  the  E.lf  F.  waa  1-005  Tolta;  in 
64  honra  thia  had  gradually  increaaad  to  1*213 
volta,  intemd  reaiatanoe  being  1007  ohma,  and 
the  defiection  in  a  tangent  galaaBowaater  56*0-1, 
which  varied,  according  to  lengtti  of  time  cnf  con- 
nection, from  42*'  to  M\  the  £.li.F..  at  time  of 
diaoonneotion,  varying  from  *647  rolt  to  -938; 
but  when  left  atanding  for  two  daya  it  roMto 
1*045  volt,  the  internal  reaiatAnoa  alAO  vamof 
from  -818  of  An  ohm  to  2606;  but  the  law  of  ita 
inoreaM  awaita  aome  furUier  exparfmimla.  It  ia 
too  aoon  to  draw  a  compaziaon  bettraan  thiifoim 
of  cdl  and  tiia  Ledanche ;  but,  ao  far  aa  ezMri- 
menta  go,  they  compare  favourably  na  to  EJt?., 
and  their  rdativaTeouperative  powera,  their  diaap- 
neea,  eaM  of  oonatruction,  and  of  rea&omtion,  and 
their  ba**^^**—,  Are  much  in  their  f avoor. 

Bobt.  J.  X«eeky. 


80T7BCXS    OF    SI.BOntXOITT. 

[20134.1  -Som  yeen  ainoe,  I  reaoDect  reading  of 
an  experiment  in  which  a  bar  of  iron  waa  ooued 
round  with  a  *m^l  nipa,  throngh  irtiioh  hi|h- 
preaaure  ateam  was  allowad  to  paaa,  npon  which 
thebarbeoama  magnatie,  and  wonld  then  attrASt 
a  needle  aame  indiM  away.  Now,  whathar  thiaia 
a  great,  or  aaaall  force,  it  ia  nnoectain  to  aay ;  but 
if  the  pipe  ^oold  be  inawlatad  from  tba  bar,  and 
d^  from  adjoining  ooila,  no  d^obt  thaan  would  ba 
an  inereaM  of  power;  bat  thia  ia  not  all»  for  if  the 
enda  of  the  pipe  ware  aaede  to  nnMnletB  a  oirooit 
by  meaoa  of  a  wire,  the  power  wiiald  poaaibly  be 
farther  increaard,  and  aaMie  availnbia  foa  tha  dec- 
trie  light  or  other  parpoaai 

Now,  lemembeaiag  the  h 
of  Armatrottg,   a  still  f  jxthar 
energy  might  be  had  bj  aaztahl 
Batbefaaaded 

of; 
of  ateam  ia  the  cyhadv.    Ini 


Jvm  9, 1682. 
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etootdoiij,  aadiMMeiAWftytotheoacth;  andthat 
this  Moounts  for  tha  ap^areat  anomaly.  Fra- 
somiiic  thify  a&othsr  idaa  oceuxs— nameJj,  thai 
wiUk  a  nuabez  of  matallU^  poinU  lat  within  the 
ooodnMr,  and  farther  oommonication  with  each 
other  ioaiired,  all  the  water  reqtdred  for  oondenea- 
tion  inight  be  laved  through  the  escape  of  the  eaid 
deotrioity.  To  avoid  oondeiieation  in  the  cylinder 
(i^ioh  ia  m  great  eril),  it  •hoold  be  ineulated,  for, 
poMibijr,  the  opoortonit/  for  etoape  has  an  in* 
fliinea  here  in  niingiag  about  the  oondeniation. 
To  ooaficm  this,  obser? e  how  the  rain  forms  and 
lalls,  joflfc  af  ter  a  doud  has  disehacged  its  eleotnoitj 
asUghtning. 

To  retain,  now,  to  ihe  macnetio  experiment :  it 
is  quite  possible  tfiat  the  b<»l0r  and  oendeaser  ace 
in  opposite  eleotrio  states.  If  this  be  so,  by  inso- 
latmff  the  boiler,  and  the  bar  with  its  ooil-pipe, 
whack  eonneot  with  a  chamber  for  a  oondsaaer, 
also  insulated,  we  may  then  hare  a  shuat  for  uiinc 
sleotrioity  for  any  purpose,  between  the  boiler  and 
the  oon^enser,  and,  at  the  same  time,  the  energy 
aogniettted  by  the  interposition  of  the  iron  bar. 

we  here  hiaTe  dispensed  with  the  steam*engine 
and  the  d^rnamo-maohine,  and,  so  far,  with  all 
visible  motion  (being  steam  internally) ;  that  is,  if 
these  premiaes  turn  out  oorreot,  and  will  only 
farther  obaerve  that  insulation  mar  possibly 
sceoant  for  obstinately-heated  bearings;  and 
oonelade  with  hoping  that  my  critics  may  be 
merciful. 

Bany-ioad,  8.E.  J.  H.  Huxley. 


BBFSiaJS&ATION-S.  X^OKEtlO 
KOTOB8,   &o. 

[20186.]— "LL.B.A."  (20080)  says,  referring  to 
Bsfrigeration  (20055),  that  no  heat  would  be  lost, 
as  it  *'  doea  no  work  in  expanding/'  whatever  that 
may  mean.  Possibly  he  means  that  no  equivalent 
correlative  foroe  is  produced ;  but  auoh  is  not  the 
faot.  for  the  expansion  of  the  included  air  helps  to 
venc  thepnmp. 

Did  <*  LL.B.A."  never  hear  of  a  Dr.  Black,  who 
nade  azpezimeats  with  heat,  and  found  there  was 
iosh  a  thing  as  latent  h«at;  and  does  he  not  also 
know  that  expanding  gases  in  air  have  *'  a  greater 
capacity  for  latent  heat "  and  consequently  untible 
heat  is  absorbed,  and  its  absence  proved  by  the  fall- 
ing thermometer,  and  henoe  cooling  ?  I  might,  in 
my  former  letter,  have  used  this  illustration ;  out  as 
it  was  intended  for  others  beside  B.A.'s,  I  pre- 
teredtouse  the  more  familiar  fact  of  thesnow- 
lias. 

Mr.  Ponton  (20016),  as  to  my  E.  motor  (19997). 
ipsaks  of  the  *'  frietien  of  the  particles  of  iron,'' 
whatever  that  mav  mean.  If  he  oMans  the  atoms, 
I  must  tell  him  that  we  absolutely  know  nothing 
aboat  internal  friction  of  atoms,  although,  judging 
b7  the  free  behaviour  of  electricity  among  them« 
we  might  conclude  there  is  plenty  of  room.  As 
the  indicated  construction  of  the  £.  motor  is 
founded  on  fact,  and  there  is  no  theory  assumed  to 
throw  doubt  on  its  feaaibihty,  and  the  train  of  rea- 
soning leading  thereto,  and  as  I  still  have  no  doubt 
of  the  force  being  great  in  proportion  to  the  spaoe 
in  which  it  acts,  I  think  Mr.  Ponton's  obsarvatioBS 
have  no  bearing  on  the  matter. 

Ai  BO  one  has  noticed  Kr.  Buttershaw's  assertion 
(19909)  that  he  can.  at  one  setting  of  the  sUde-rule, 
gife  the  anawer  to  Vo'5^  11  x  63  /  37  x  17,  per- 
haps he  will  kindlv  enlighten  myself  and  others  as 
to  **  howit's  done."  I  can  set  three  terms  to  £nd 
ailh  term,  but  am  not  clever  enongh  to  set  moce 
on  at  once. 

Mr.  Blanno  (20083)  gives  me  the  credit  of  making 
a  discovery  in  evolution  (19898).  I  did  not  claim 
this.  I  only  endeavoured  to  make  the  matter  plain 
to  ordinary  readers,  which  I  should  hardly  thmk  is 
tbs  ease  in  the  worked  example  he  has  given. 

Barry-road,  &£.  J.  H.  Huxley. 


THB  BBBLZHBB  VIOLIN. 

[20136.]— 1 8EHD  you  a  violin,  and  tmst  it  will 
vrite  in  good  condition.  It  is  one  of  a  lot  of  cheap 
imtraments  which  I  bought  last  year  in  Qermany 
Iff  experimental  purpoees,  and  which  cost  me 
ihout  40  dollars  a  dozen.  I  selected  this  on  pnr- 
poss  to  show  what  my  invention  will  do  on  suchan 
mitnunent.  It  has  been  strung  up  for  about  a 
week,  and  is  therefore  a  fair  sample  of  a  cheap  and 
oatirely  new  violin.  The  resonator  is  of  metal 
§teel  or  iron),  and  weighs  4^oz.{but  I  have  found 
wt  it  can  be  reduced  to  3}oz.  The  inside  is  fixed 
iimUarly  to  the  published  drawings.  I  should  like 
to  have  this  violin  submitted  to  some  of  ^our  cor- 
twpondents,  and  solicit  criticism  as  the  safest  way 
to  ultimate  success.  Mr.  Julius  Eichberg,  Director 
2|  the  Boston  Oonservatory  of  Music,  has  <mo8t 
{■^oorably  expressed  himself  on  my  invention,  and 
bes  ordered  an  instrument  for  himself. 

Boston,  XJ.S. A.  E.  Berliner. 

P<  '*  Tiddler  "and  any  oth«ef  oar  violin  OQiie. 
■pondents  would  Mke  to  try  the  violin  nnd  saport, 
«!9^uawelooBie  to  do  so,  if  tlM^wili  undertake 
to  toteh  it  thamaalTea  and  retum  it  in  good  ooaditioD . 


OAVADA  AND  TAB  TBABHTT  OV 
VBBUS. 

[20187  ]— As  a  constant  reader  of  your  hlj  _ 
useful  issue  on  this  side  of  the  Atlantic,  I  shaU  be 
much  obliged  if  you  will  grant  me  a  little  space  to 
allude  shortly  to  the  important  geographical  posi- 
tion of  the  Dominion  of  Canada  at  the  approaching 
Transit  of  Venus.  As  the  Dominion  rarliament 
has  made  an  appropriation  to  contribute  its  share 
tn  the  numerous  stiJf  of  observers  plsoed  by  Eng- 
land, France,  (3rermaay,  and  the  United  States  m 
differentparts  of  the  globe,  the  question  at  once 
arises,  'Wntf  e,  in  Uie  Dominion,  may  be  found  the 
places  most  suitable  for  fixing  the  different  instru- 
ments, so  that  the  observations  to  be  taken  may  be 
of  the  greatest  use  to  future  scienoe  ?  In  looking 
at  this  important  part  of  the  subject,  the  great 
diversity  m  climate  which  prevails  at  the  di^  of 
the  approaching  trsnsit  (0th  December)  has  to  be 
closely  oonsiderod,  for  at  some  stations  the  transit 
may  be  entirely  inviuble  from  beginning  to  end. 
In  this  connection  it  m«y  be  qoticed  here  that  at 
the  last  transit  in  1874,  the  Australian  oolonies 
organised  four  parties  for  the  purpose  of  taking 
observations,  and  at  some  of  their  stations,  owing 
to  cloudy  weather,  the  observations  were  not  full 
and  complete.  Now,  surely  the  Empire  oolony  of 
Canada  may  be  expectedt  on  the  approeAhing 
occasion,  to  do  aa  much  as  Australia  for  this  the 
Bublimeat  of  all  the  sdenoes. 

At  the  last  transit  in  1874,  the  base-line  lay 
greatly  between  stations  in  the  southern  part  of 
Siberia  and  that  region  of  the  globe,  with 
stations  in  Australia  and  New  Zealand,  aa  arc  of 
over  6,000  miles.  At  the  coming  tranait  in 
December  the  drcumstanees  are  still  more  f  arvour- 
able  for  separating  the  diords  of  transit  on  the 
sun  than  any  which  have  jet  occurred;  henoe, 
action  ought  to  be  taken,  so  that  the  opportunity 
may  not  be  lost.  It  may  now  be  observed  that, 
from  a  dose  examination  of  the  terrestrial  sun 
illumination  at  the  instant  of  the  first  internal 
contact,  it  is  only  at  some  point  or  region  on  the 
eastern  boundaries  of  the  Dominion  that  sure  and 
reliable  results  can  be  expected  and  obtained  in  this, 
the  most  essential  and  critical  part  of  the  work. 
Hence,  we  suggest  that  one  of  the  beet  plaosa  in 
Canada  to  obsorve  the  first  internal  contact,  and  to 
follow  the  transit  by  photography,  is  at  a  place 
called  Naitif  on  the  eastern  shores  of  Labrador,  in 
latitude  about  65^  N.,  longitude  4h.  8m.  slow  of 
Greenwich  time;  and  for  safety,  in  case  of  un- 
favourable weather,  aaotiier  Equatoreal  tele- 
soope  might  be  used  at  Gape  Breton  or  H*lifax, 
which  ia  cMmderably  south  of  Nam*  and  not  far 
west  of  the  aame  meridian.  For  the  last  internal 
oontactat  egress,  seen  in  Canada,  which  takes  place 
in  the  aittemoon,  the  Equatoreals  in  the  ooUeges 
at  Kingston  and  Woodstock  may  be  of  great  use, 
provided  they  have  the  other  instruments  to  obtain 
their  absolute  time  and  their  true  latitude  and 
longitude,  for  without  that  knowledge  observing  in 
this  case  is  merely  an  eye  gratification,  and  nothing 
more.  Moreover,  there  is  another  feature  con- 
nected with  the  tranait  observations  in  (Canada 
which  ^ould  not  be  overiooked,  and  which  ia 
worthy  of  the  attention  of  the  Dominion  authori- 
ties-*viz.,  when  we  take  into  account  the  great 
extent  of  tib^e  Dominion  territory,  which  is  known 
to  be  equal  to  the  entire  are&of  all  Europe,  and  to 
the  circumstance  that  as  yet  we  have  not  a  single 
maridian  established  through  it  which  could  oe 
rsdUed  upon  as  a  sure  point  of  reference  at  this 
transit,  it  will  appear  obvious  that  in  promoting 
our  knowledge  of  astronomy,  as  in  this  case,  we 
are  alMO,  at  the  same  time,  adding  greatiy  to  our 
geograiddoal  knowledge  of  the  Dominion ;  and  the 
value  and  importance  of  this  fact  soon  appears 
whfisi  we  look  at  what  it  hae  coat  the  United  btates 
within  the  last  twenty  years  to  complete  their 
present  great  network  of  meridians  for  the  deter- 
mination of  longitude  over  all  the  Union. 

From  n  close  inspection  of  the  esrth'k  sunlit 
hemisphere  at  the  first  internal  contact,  and  at  the 
last  internal  contact,  as  seen  in  (Canada,  it  may  ba 
obeervedthata  base-line  can  be  farmed  with  the 
(Canadian  obesrvations  above-mentioned,  extending 
even  to  the  Antarctic  Circle,  which  is  an  arc  in 
latitude  of  over  120^.  We  allude  here  to  a  place 
called  Qraham*s  Land,  forming  a  base-line  with 
Nain  nearly  squal  to  what  Winneeke  used  to  obtain 
the  paodlax  ef  the  planet  Mara.  At  all  eventa,  we 
may  be  oertain  that  many  good  observations  will 
be  taken  aa  far  south  as  CSape  Horn,  and  on  some 
of  the  surrounding  islanda,  so  that  we  have  raaaon 
to  hope  that  they  will  lead  to  improved  result*. 

It  may  be  added,  in  reference  totheehanoesof 
having  a  dear  sky  along  the  western  shores  of 
Lake  Ontario  and  the  banks  of  the  St  Lawrenoe 
on  the  6th  of  December,  and  about  the  time  of  the 
first  internal  oontaot  at  ingress,  that  f  com  a  oare- 
fuUy-k^  register  of  the  morning  weather  since 
the  last  transit  eight  years  ago,  it  has  been  found 
that  only  two  out  of  the  seven  mornings  oonld  have 
furnished  the  scientifio  results  sought  for  and 
rsquized.at  the  first  internal  oontaot  of  Venus. 

X.  Tttmbiill. 

Toronto^  GSanada,  Hay  18th. 


QBuraiNa  AB[J>  poLiaHixa  ouuw 

aPBOHLA. 

[20138.]— IfB.  Wa«ell,  in  his  very  explicit 
doMriptioB  (letter  2008i)  of  the  use  of  the  Foucault 
test,  recommends  the  employment  of  a  lamp- 
shade with  a  triangular  aperture.  I  do  not  think 
this  ceo  give  such  accurate  indications  as  a  truly 
cireular  one.  The  mirror  repeats  the  form  of  the 
radiant  point,  and  if  this  be  angular,  it  does  not 
seem  so  easy  to  decide  upon  the  aocuracy  of  the 
convergence,  as  when  a  luminous  disc  is  viewed^ 
having  a  regular  outline.  I  believe  the  dreular 
kiminoua  point  is  in  general  use  in  the  optical  trade 
for  testing  purposes :  perhaps  *'  Prismatique  "  will 
favour  us  with  his  opinion  on  this  matter.  Mr. 
Wassell  is  describing  the  shadow  test,  and  doubt- 
less the  angular  hole  will  show  the  general  charao- 
ter  of  the  surface  ;  but  I  do  not  see  how  it  can  in- 
dicate the  aocurate  oonvergence  of  rays  from  point 
to  point.  I  may  appear  to  attach  too  much  im- 
portance to  a  small  matter ;  but  I  think  the  form 
of  the  aperture  is  one  of  the  chief  points  in  oflticai 


In  answer  to  your  esteemed  oorresponienf  • 
query  (letter  20044).  the  rule  for  aberration,  if 
correct  u  otte  case,  should  be  so  in  another,  no 
matter  what  may  be  the  particular  aperture  and 
focus  of  the  mirror. 

While  thanking  Mr.  Calverlor  hisre^y  (20019),  I 
must  say  laoMomewhat  disappointed.  MysuggestioD 
was  not  made  with  the  object  of  ioquinng  whether 
he  made  use  of  diaphragms  in  working :  as  a  matter 
of  fact,  it  is  of  no  interest  to  me  what  particular 
method  he  uses.  All  I  and  Mr.  Wassell  wished  to 
know  was,  the  difference  between  the  central  and 
marginal  foci  of  a  truly  parabolic  mirror  when 
tested  at  the  centre  of  curvature.  This  is  a  matter 
independent  of  any  peculiar  method  of  wodiin^ ; 
mirrors  of  equal  perfection  should  give  reenlts  m 
precise  agreement.  As  the  information  is  not 
forthcoming,  I  trust  some  reader  will  accede  to  the 
request  of  Mr.  WasseU.  Orderio  Vital. 

TBB  COXrOBNTBIO  KIOBOS(^PB. 

[20139.]~I  irusT  apologise  to  Mr.  Mosa,  and 
withdraw  my  etatement  as  to  his  being  at  the 
meeting  (B.M.8.)  en  Nov.  10,  1880;  but  my 
having  been  misinformed  as  to  this  point  is  net 
material  to  the  question.  The  question  is.  Who 
fint  published  the  pritmpie  of  throwing  the  two 
axes  of  motion  into  one  plane,  so  as  to  inteaeet  at 
the  object,  and  then  ceooentre  all  the  motions  ef 
the  mismsoope  round  the  intBraection  —  than 
Am^Mitig  the  centres  of  the  object  and  of  the  tamp* 
flame  to  he  converted  into  two  points  in  an  ecliptie 


Edmunds  described  this  principle  fully  on  Nov.  10^ 
1880,  and  the  abstract  of  his  remarks  was  published 
in  the  Journal,  BJLS.,  on  Deo.  13,  1880.  Mr. 
Moss  filed  his  **  provisional  specification  "  on  Dec. 
22, 1880,  and  his  «<  specsflcatacn''  oit  ^une  22, 1881. 
Mr.  Wenham  filed  his  *'  provisional  speoification  ** 
on  Jan.  12, 1881,  and  the  *' specification"  to  which 
he  refers  on  July  22, 1881.  No  amount  of  dust- 
throwing  will  alter  these  dates. 

Will  Dr.  Edmunds  at  once  publish  his  drawincp 
in  **eurs,*'  instead  of  keeping  his  designs  in  hia 
cabinet  until  he  finds  leisure  to  asake  a  model 
stand  with  his  own  hands  f 

Another  F.B.V.8. 


WBHHAM'S  BEW  2CICBOSOOPB. 

[20HU.]— Db.  Edicunds  having  now  come  for- 
ward personally  with  some  sort  of  claim  to  the  new 
microscope,  I  have  only  to  say,  by  all  means  let 
him  grasp  what  credit  he  can.  I  shall  not  enter 
into  any  oiscussion  with  him,  as  matters  of  much 
more  importance  to  me  now  engage  my  atteotioo. 
F.  H.  Wenham. 

KI0B0800PB  POWBB. 

[20141.1— ToiTB  correspondent,  <*Antares'^ 
(letter  20074,  pp.  261-2)  gives  many  valuable  notee 
on  the  practical  determination  of  the  principal 
numerical  data  relating  to  the  outfit  of  a  mode- 
rately well- furnished  microscope.  It  must  of 
course  be  understood  that  his  tabulation  ef  data 
refers  to  the  particular  objectives  nnd  ef epieesa 
spedfied^  and  therefore  in  itself  is  only  ef  value  to 
m  possessor  of  the  actual  instnunent  But  the 
system  of  tabulation  appears  to  me  exoeUent  and 
exhaastive,  and  I  would  cordially  recomsnend  ita 
adoption  by  all  in  whom  a  love  of  aeoaraoy  ia  m 
tmobot  in  t^eir  microscopy.  The  careful  working 
out  of  the  needful  measurements,  and  the  due  eoA- 
sideration  of  the  why  and  wherefore  of  eaah 
operation^  cannot  fail  to  fix  in  themiadaoem- 
prehsnsson  of  the  instrument  which  will  be  asouvee 
of  pleasure  in  itself,  and  which  will  assuredly  give 
wsLrhtto  any  detailed  aooount  of  speeial  inveati- 


ws&ght  to  any  < 

gationa'the  worker  may  engage  npon. 

**  Antaxee'*  devotes  paragraph  {d)  to  theafsc- 
tomer  of  Frof.  Ahbe. 

HeinMliotti  an  expsdmant  with  this  appecatoa 
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wliseh  ha   bas  found  •omcwhtt  perplesiDg.     I 
quote  the  eipeiimeut  :— 

**  SuppoM  an  oil-immartion  e.g.  it  tMted  by  the 
appamtof,  and  in  the  first  luitaDoe  fooQiMd  drjf, 
and  the  r«ading  taken,  then  let  a  drop  of  pure 
water  be  interposed;  the  rtadings  instently 
increafo  considerably,  and  the  field  becomes 
brighter.  Next,  let  the  water  be  oompWtely 
removed,  and  oil  of  cedar  substituted.  The  read* 
iogi  geoeially  increase  egain,  to  some  extent;  but 
out  much ;  and  oil-Immersion  o.g.  are  to  be  met 
with,  and  good  ones  too,  which  show  no  increase 
of  aperture  whatever,  by  this  apparatus,  with 
oil  as  compared  wi^  water." 


The 
tares 


e  perplczinff  part  of  this  experiment  to  "  An- 
"  seems  to  oe  to  account  for  the  non-increase 
of  tha  reading  when  he  substitutes  oil  for  water  as 
the  immersion  medium  in  maaauring  the  aperture 
of  certain  oU-immersion  objectlTas. 

It  appaara  to  ma  the  matter  can  ba  thus  ex- 
plained:— 

Assuming  that  the  oil-Immersion  obiaotive  mea- 
sured by  **  Antarea'*  has  a  numericsl  aperture  of 
l-i6(say,  llO^in  crown*  glass),  let  us  foUowthe 
experiment  with  a  running  commentary. 

On  taking  the  measurement  with  the  lens  used 
dry  on  the  apertom^er-diso»  the  reading  is  of 
couiaa  limited  to  sUghUy  lesa  than  1*0  N.  A.,  be- 
cause 10  N.  A.  »  twice  the  critical  angle  from  glass 
to  air.  In  this  case  the  critical  angto  is,  say,  41°. 
So  long:  aa  the  medium  between  the  plane  surface 
of  the  disc  and  the  plane  face  of  the  objective  is 
air,  the  effective  criucal  angle  must  obviously  be 
that  between  glass  and  air,  and  no  measurement 
aan  be  recorded  greater  than  twice  the  critical 
anola. 

On  interposing  a  drop  of  water,  the  reading  is 
no*  r=  1*26  N.A.)  The  former  critical  angle  has 
vanished;  the  critical  angle  now  effective  is  that 
between  glau  and  water,  say,  61^  Twice  this 
figure  would  be  122°,  which  is  12"  in  excess  of  the 
aperture  we  are  measuring,  and  hence  presents  no 
obatacle  to  the  record.  The  substitution  of  oil  for 
water  in  this  case  cannot  inore*se  the  reading,  be- 
oause  we  have  a'ready  measured  the  ma^imntn 
aperture  of  the  lens. 

If  instead  of  trying  the  experiment  with  an  ob- 
jective of  1-26  N.  A.,  •*  Antares  "  could  try  it  with 
one  of,  aay,  1*4  X.A.,  the  result  would  be  as  fol- 
lows :— 

Used  dry  the  reading  would  be  just  less  than 
1*0  N.A.  (a  82**  in  crown-glass);  with  water  in- 
terposed it  would  be  I '33  N.A.  (=  122'' in  crown- 
glass)  ;  with  oU,  1*4  N.A.  (a  134°  in  crown-glass). 
In  this  case,  the  objective  has  an  aperture  even  ex- 
ceeding twice  the  critical  angle  from  glass  to  water, 
hence  the  water  limits  the  measurement,  and  ^e 
true  reading  of  the  aperture  requires  a  more  highly 
refractive  immersion  medium  to  be  used  such  as 
oil  of  cedar-wood.  Akakls. 


MB.  WABSSXX'S  8PSOT7I.Xr]C  TBSTINa. 
[20142.]— Mb.  Wasssll  is  at  present  engaged  in 
the  testing  of  epeoula,  with  the  object  of  finding 
out,  if  possible,  some  definite  mle  or  formula  by 
means  of  which  may  be  ascertained  the  correct 
distance  of  the  focal  point  for  parabolic  rays  from 
the  centre  of  the  spherical  curvature  when  tested 

Sthe  Foucault  test    This  is  a  line  of  research  of 
9  greatest  importance,  and  I  would  urge  upon 
all  our  readers  who  have  the  requisite  mathematical 
knowledge  to  assist  Mr.  Wassell  in  his  investiga- 
tiona. 
Let  the  speculum,  of  which  A  is  the  centre  of 


ourrature,  be  oonverted  into  a  parabola;  the 
marginal  rays  will  then  be  reflected  back  to  a 
greater  distance,  B,  and  the  intermediate  ones  will 
ill  up  the  inteival,  as  may  be  shown  by  C.  The 
thing  is  to  find  out  the  rule  which  appfiea  to  the 
caae,  ao  that  when  testing,  the  amateur  may  know 
with  absolute  accuracy  the  exact  fraction  of  sn 
tndi  beyond  A,  at  which  not  only  each  zone,  but 
any  pomt  on  the  q>eculum,  at  any  distance  from 
the  axis,  should  give  a  correct  focal' image. 

I  beHevB  Mr.  Wassell  is  at  preeent  teatingthe 
truth  of  Oe  rule  which  he  himself  enunciated  a 
week  or  two  ago ;  but  that  rule  appears  to  me 
rather  empirioal.  I  indtne  to  the  opuuon  that  the 
caae  Is  one  of  pure  mathematica,  and  that  an 
abaolutaly  aeeursita  formula  can  be  prepsAod  which 
shall  apply  to  speenht  of  any  focal  lengiOi,  and  to 
raya  of  anjaDgleol  deviation,  as,  Inde^hia  doaa ; 


but  what  we  want  is  a  rule  which  can  be  proved  to 
be  mathemstioally  exact.  In  a  recent  communica- 
tion, Mr.  Wassell  requested  owners  of  specula  by 
gocd  makers  to  send  him  some  for  experiment,  and 
in  reply  to  that  I  sent  him  one  of  8in.  diameter, 
and  am  pleased  to  bear  from  him  that  others  have 
done  the  tamo.  Thia  is  aratifying,  and  shows  the 
interest  which  is  being  taken  in  the  subject 

I  have  no  doubt  that  if  those  of  our  readers  who 
are  equal  to  the  ta»k  would  investigate  the  theory 
and  supply  a  formula,  Mr.  Wassell  would  wil- 
lingly put  it  to  the  test.  He  has  been  sappHed 
with  some  mirrors  of  nndoubtedljr  good  parabolic 
fiffures,  so  that  we  have  now  a  capital  opportunity 
of  lading  a  firm  foundation,  upon  which  all  after- 
comers  may  build.  We  cannot  be  too  much 
obliged  to  Mr.  Wassell  for  his  kmdness  in  under- 
taking this  investigation,  as  wdl  as  for  the 
nomerous  and  able  letters  which  he  has  contributed 
to  the  EvousH  MzcHAinc  on  speculum  matters. 

In  the  diagram  the  distance  between  A  and  B  is 
enormouslv  exsggerated,  and  the  cone  of  rays 
shortened  for  convenience  of  insertion. 

Thoa.  X.  ICellor. 


A  8IKFLB  AMD  OHBAP  FIBB 
DBTBOTOB. 

[20143.]— A  B  is  the  thermometer  sliding  tfghtlv 
in  a  brass  tube,  G,  which  is  balanced  on  knife 
edges,  on  the  block  D,  and  having  at  E  a  small 


^afiS>^"Wa- 


Slate  of  platinum  or  other  metal,  fixed  on,  face 
ownwards.  Directly  under  this  plate  are  the 
terminals  of  two  wires  leadio|;  to  an  electric  bell. 
The  thermometer  is  adjusted  m  the  tube  G,  so  that 
when  the  temperature  rises  to  the  desired  point, 
the  end  B,  overbalancing  the  end  A,  descends, 
completes  the  circuit,  and  rings  the  bell.  This 
occurs,  of  course,  by  the  mercury  expanding  and 
causing  the  end  A  to  become  lighter,  and  the  end  B 
to  become  heavier. 
Broughty  Ferry.  Bobeit  8.  Baxter. 


AMBBIOAN  OBaAM. 

[20144.1—1  SHOULD  like  to  help  Mr.  Floyd  by 
any  information  I  could  give  to  his  mquiries  ('iOlOtf, 
p.  286)  concerning  reed- voicing;  but  I  am  afraid 
I  can  tell  him  but  little.  The  object  sought  in 
bending  the  reeds  is  to  attain  the  diapason  tone, 
and  the  man  who  can  do  this  t)est  is  the  one  who 
could  give  the  reeds  any  other  tone  that  is  possible 
under  the  conditions.  If  you  take  aa  ordinary 
tube-board,  and  bend  and  twist  the  reeds  about  in 
any  and  every  vray,  you  will  not  get  any  great 
variety,  as  they  are  all  of  the  reed,  reedy.  The 
tubes  m  these  boards,  it  may  be  assumed,  are  cor- 
rectly proportioned  to  develop  a  diapason  tone, 
and  of  sufficient  area  to  make  the  most  of  the  reed. 
When  I  set  out  my  large  board  (page  219),  I 
adopted  this  scale  for  the  full- sounding  sets ;  the 
others  I  got  by  experiment —that  is.  making  a 
specimen  tube,  and  trying  it  in  a  similar  position 
to  that  it  would  occupy  ^ally.  I  cannot  give  any 
scale  for  them,  as  I  do  not  know  of  any :  but  some 
of  the  tubes  are  so  small  that  there  is  only  sufficient 
room  for  a  small  puller  in  the  tube  to  withdraw 
the  reed. 

Then  as  to  lensth.  It  is  certainly  an  advantage 
in  a  soft  stop  to  obtain  a  long  tube,  for  it  mellows 
the  tone  considerably ;  but  how  long  they  can  be 
made  with  advantage  is  a  question  I  cannot  answer, 
as  you  would  have  to  build  your  instrument  with- 
out regard  to  space,  if  you  carried  this  point  very 
far.  Jud^g  by  your  letter,  I  should  think  you 
are  not  gomg  to  confine  yourself  to  tpace ;  and,  if 
such  is  the  case,  you  will  have  a  fine  opportunity 
to  test  the  efficacy  of  long  tubes.  Anotner  point 
that  demands  atteintion  is  the  wind  way,  or  mortise- 
hole,  over  which  the  reed  is  placed.  Boughly 
speaking,  you  may  not  enlarge  it,  espedaUy  in  the 
treble,  but  may  contract  it  ad  HbUum.  Do  not 
forget  that  these  long  and  narrow  tubes  are  more 
troublesome  to  cut  than  the  others,  as  the  same  tool 
will  not  do  for  them.  In  trying  your  hand  at 
bending  the  reeds,  I  think  vou  wul  find  that  the 
reed  that  haa  the  moat  bend  and  twist  is  the  soft 
windv  one,  the  one  that  is  so  treated  without  being 
overdone— i.e.,  does  not  waste  the  wind,  has  the 
full  round  tone ;  from  this  to  the  straight  tongue, 
are  Uie  different  degrees  of  reedineas ;  and  the  one 
that  ia  bent  only,  haa  the  string  tone.  Try  a  set  of 
the  latter  in  ordinary  tubes ;  give  a  good  bend  and 
lift  the  heel  portion  of  the  tongue  a  little. 

When  you  have  decided  to  build  an  instrument 
with  pedals,  and  provided  a  blowist,  I  suppose  you 
may  as  well  have  a  constant  pressure  in  the 
bellows ;  but  by  so  doing  you  destroy  one  of  its  best 
qualitiee— viz.,  expression.  If  I  were  to  build  such  a 
one,  I  should  not  confine  my  pedal  to  one  stop,  but 


have  two  at  least,  as  the  extra  labour  would  not  be 
much.  When  yom  have  settled  on  the  specifica- 
tion, why  not  send  it  on  for  pubUcatiott,  as  yoa 
may  get  a  little  advice  and  perhapa  help. 

Joiner. 


2CBDICAI.  BBPX^IBS. 

[20I4«.]— Sxxir  DiSBAflB  (47047).—**  Sonflovar  *" 
probably  suffers  from  a  chrooie  and  oftsn  infeetioas 
disease  of  the  bkin  (Pityriasis  versicoior),  which  wQl 
be  cured  by  a  borax  lotion  (loz.  of  borax  to  a  qusrt 
of  water).  Dab  the  lotion  on  to  the  part  affected  m 
as  thoroughly  to  saturate  the  skin,  every  night  ca 
going  to  bed.  Thia  will  probably  eraae  it  in  a  fsir 
weeks,  and  can  do  the  akin  no 'harm.  Pityriasis 
versloolor  is  allied  to  sycosis,  inasmuch  asitds- 
pends  upon  the  skin  beinff  infested  witha  orypto- 
gamio  growth.  The  vitiOity  of  the  spores  u  de- 
stroyed by  the  borax. 

Knsb-Joint  Disease  (47058).— If  rheumatiaa, 
treat  locally  and  generally  for  rheumatism,  which 
is  a  constitutions  disease  producing  local  mani- 
festations in  various  joints.  If  joint  disease,  pro- 
perly so  called,  from  mechanical  injury  or  scrorah, 
must  be  treated  generally  for  scrofulous  diathesii. 
and  locally  for  the  trouble  in  the  joint.  Bead 
former  repllea  on  both  subjects.  Detailed  advios 
and  treatmeot  cannot  be  prescribed  for  such  cases 
in  these  columns,  nor  can  such  details  be  safely 
settled  unless  upon  the  results  of  dulled  examma- 
tion  and  accurate  diagnobis. 

Fits  (47080.)— Querist  is  suffering  from  epilepiy. 
Must  get  eazefully  examined  by  a  competent  i^j- 
sidan  and  undergo  suitable  treatment.  Many  of 
^eae  oaaea  are  perfectly  curable  if  taken  iik  tiaie. 
After  long  continuance,  local  changee  areprodacsd 
in  the  nervous  system,  which  are  too  often  irre- 
mediable, and  the  patient  is  then  incurable. 

Diabetes  (47083.)~This  is  a  disease  in  whidi  pro- 
bably some  failure  in  aasimilating  atarch  and  sogar 
occurs,  and  the  sugar  is  treated  as  a  foreign  body  in 
the  blood  and  thrown  out  by  the  kidneys,  with 
^e  BUffar  a  vast  quantity  of  water  is  also  excreted 
as  a  vehicle  for  carrying  off  the  sugar.  Hence  all 
the  symptoms:— I.  Intense  thirst,  in  consequence  of 
the  oontmnous  elimination  of  water  by  the  ^- 
neys.  2.  Emaciation,  because  one  of  the  main 
elements  of  the  food,  instead  of  being  oxidised  in 
the  body  as  a  source  of  power  after  being  absorbed, 
is  treated  as  a  foreign  body  and  excreted.  3.  Wear- 
ing out  of  the  kidneys  from  overwork  of  those 
organs,  whose  duty  ought  only  to  be  that  of  elimi- 
nating waste  salines  and  nitrogenous  debris.  4. 
In  the  exhaustion  of  system  and  kidneys  which  tfaos 
arise  other  phenomena  occur  to  usher  in  death.  I 
cannot  undertake  to  preset  ibe  in  detail  for  such  a 
case  without  seeing  it. 

James  Bdmunda,  M.D. 

G^raf ton-street.  Bond- street. 


^  8TBA1C  I.AI7K0H. 

[201 46.]— Thbbb  are  a  few  thinga  in  this  specifi- 
cation (letter  20116),  that  are  perhaps  worth  far- 
ther consideration :  Keel. — If  she  is  to  lie  in  a  tide- 
way and  take  the  ground  at  times,  she  would  be 
better  without  a  seel ;  the  same  strength  and 
stiffness  can  be  got  with  a  double  kelson  below  and 
above  the  floors  and  checked  into  them.  Planking, 
—Yellow  pine  is  so  soft  that  every  dint  and  rctatoh 
shows,  and  elm  or  other  hard  wood  of  thinner 
scantlmg  above  the  bilffe  would  be,  I  think,  bettsr. 
Coamings  of  coach-roof  would  be  better  framed, 
say,  of  cedar,  varnished— of  top  and  bottom  rail 
4im.  and  munnions  6in.  long,  sliding  glass  windows 
I2in.  by  6in.,  alternating  with  panda.  Buluwk,— 
A  3in.  mahogany  woula  be  a  nuisanoe.  The  deck, 
if  laid  flush  with  the  ooving  board  and  well  ardMd. 
would  throw  rain  and  snray  over  as  fast  as  itcame 
inboard.  A  half-round  hard  wood  rubbiog  pieee 
screwed  to  the  outside  edge  of  the  ooving-board 
would  save  sides  from  injury,  ^^i'lvtf.— Willan*s 
engine  is  a  most  compact  and  ingenious  msiJihta, 
but  I  should  prefer  a  simpler  ^pe  of  engina  in 
which  the  vital  parts  are  all  visible  and  comeatablf . 
A  single  reversed  cylinder  with  a  good  hsaiy 
bahuoe- wheel,  for  instance. 

BobinsoB  Omsoe. 

TBIOTOLB. 

[20147.]— Seedto  my  name  mentioned  on  p.  210 
in  the  last  December  part  of  '*oura"  in  reference 
to  a  tricnrcle  I  described  in  the  **  £.  M.'*  nboot 
1868  or  1869, 1  would  like  to  say  a  word  or  tvo 
from  this  f ar*off  Und.  At  the  lime  I  made  that 
vehicle  I  was  very  closely  confined  to  business,  and 
I  thojight  the  exercise  would  be  oondoeive  to 
health.  I,  therefore,  about  1865  or  1866,  plannsd 
and  produced  the  tricycle  spoken  of,  and  ^'^J^ 
permission  I  will  describe  it^  as,  if  it  had  been  fitfisd 
with  rubber  tires  in  the  modem  style.  I  think  it 
would  have  equalled  many  later  machines.  The 
two  driving- wheehL  formed  of  l^in.  by  |ia.  half- 
round  iron  bar,  with  6-l6in.  round  spokes,  12  io 
number,  screwed  into  oast-iron  hubs,  wars  SSia.. 
on  a  orank  shaft  with  d^ln.  oranksi  one  whiat 
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looM.  The  seat  was  oitaliionad,  pUoed  sKghtly  in 
rear  of  caraokt,  with  the  steeriog- wheel  (afterwards 
altered  to  two)  about  24iii.  diam.,  was  carried  about 
4ft.  astern  of  the  dxiviog- wheels,  and  a  connection 
made  with  a  lever  on  the  right  hand :  against  this 
lerer  I  put  a  segment  on  the  frame,  iin.  by  iin.,  and 
a  small  blade  spring  held  the  lever  to  the  segment, 
with  suffioient  grip  to  enable  the  hand  to  be  relessed 
from  the  ateenng  daring  the  greater  part  of  a 
joomey — in  foot,  it  could  be  set  to  any  angle  re- 
quired. I  remember  setting  it  to  run  round  a 
oirdei,  on  its  trial  trip,  in  the  Mile  End-road,  Lon- 
don, which  it  did  in  about  half  the  width  of  the 
road  without  a  hand  on  the  lever. 

It  was  also  made  to  unship  for  doorways.  The 
frame  (of  T-iron),  seat^  and  steerage,  was  nsrrow 
enough  to  enter  an  ordmary  street-door,  the  lower 
half  of  the  crank-shaft  was  hinged  at  one  end,  and 
a  dutch  at  the  other,  while  the  wheels  were  held 
to  the  erank-shaft  by  feather  and  nuts.  I  could 
separate  it  and  take  it  indoors  in  four  minutes.  I 
hsd  also  a  mile  indicator  on  the  frame,  working 
from  the  driving-wheel.  I  would  like  to  ssy  that 
I  think  this  was  about  the  first  attempt  to  place  the 
feet  direct  on  the  cranks;  at  least  I  had  never 
seen  or  heard  of  it  before,  and  I  certainly  had  a 
power  over  it  that  could  not  be  had  with  any 
treadle.  I  did  not  run  far  from  London  at  any 
time,  about  10  or  12  miles  in  the  morning  before 
breakfaat,  or  in  the  evening.  One  snowy,  txontj 
morning,  mounting  Muswell-hill,  the  wheels 
slipped  very  much  in  the  snow :  but  I  did  it,  and 
returned  bv  Highgate-hill.  Brakes  were  not 
thought  of  then,  and  I  came  down  to  HoUoway  at 
a  s^MDdid  paoe.  Although  I  was  mounted  rather 
high.  I  remember  one  spul  only,  and  that  was  in 
the  AGle  £nd-road,  through  running  carelessly  in 
the  gutter. 

Perfaapa  you  would  like  to  know  something  about 
these  things  here.  A  few  months  ago.  a  few  younj 
men  met,  and  formed  the  A.  B.  C.  (Aucklam 
Bicycle  Olub).  There  are  two  or  three  machines 
here,  and  others  have  been  ordered.  Two  of  my 
sons  sent  home  for  the  parts  of  two  bicycles  to  tic 
up  themeelves ;  and  here  is  an  instance  of  the  vray 
in  which  English  manufacturers  get  a  bad  name. 
Thej  were  to  be  hollow  steel  forks,  with  Stanley 
heads.  Now,  would  you  credit  it,  that  the  sockets 
on  the  heads  were  so  loose  in  the  forks  that  a  lap 
of  IS  gauge  iron  scarcely  made  them  tight?  I 
soppooe  it  was,  **  Oh,  let  them  fiO :  they  are  too  far 
off  to  send  them  back  ** ;  bat  things  like  these  don't 
improve  England's  foreign  trade.  The  roads 
around  here  are  somewhat  hilly,  and  not  in  such 
good  condition  as  near  London;  but  the  Great 
South-Toad,  extending  about  70  miles,  has  very 
good  gradients.  It  was  made  as  a  military  road  ; 
oat  it  renuuns  to  be  seen  how  the  rubber  tires  will 
be  affected  by  the  road  metal,  it  being  scoria  from 
the  many  extinct  volcanoes— very  hard  and  sharp. 

If  this  somewhat  discursive  letter  is  deemed 
worthy  of  a  place  in  the  English  Msoh4Nio,  I 
may  report  progress  another  time.  I  am  a  sub< 
leriber  from  the  first  number. 

Wm.  Service. 

Karangahape-road,  Auckland,  N.Z., 
April  23, 1882. 


8ITPP08BD   PHBNOKBNON  WITH  BB 
QtAXD   TO    THB    7LOW    07    WATBB 
FBOX  A  PIPB. 

[20148.] — PsBEAPSsome  of  your  readers  can  give 
me  an  explanation  of  the  f ollowiog  phenomenon — 
or  what  appears  to  me  to  be  such— which  I  observed 
whilst  vratohing  the  flow  of  water  from  the  month 
of  the  main  dimin-pipe  here.  The  diameter  of  the 
pipe  is  about  2ft.  5m.,  and  on  the  occasion  in 
question  the  pipe  was  full  of  water  to  the  depth 
of  Tin.  My  attention  was  drawn  to  it  by  the  or- 
cunstance  that  the  flap  of  the  pipe  —  which  is 
enable  of  moving  freely  on  its  hinges— projected 
fmm  the  mouth  of  the  pipe  by  about  half  an  inch 
viore  than  was  absolutely  necessary  for  the  water 
toflow— 7-8in.  at  water  level,  and  l'22in.  attbe 
bottom  of  the  pipe.  With  the  view  of  finding  an 
explanation  of  the  phenomenon  I  made  the  follow- 
ing observations  :— (1)  When  the  flap  was  moved 
to  a  certain  small  extent  from  the  position  above 
ujdieated,  either  by  pushing  back  or  pulling  in,  on 
!hs  pressure  being  removed,  it  always  returned  to 
us  original  position.  (2)  When  the  flap  was  pushed 
QL  to  such  an  extent  that  the  opening  between  it 
sod  the  pipe  at  water-level  was  jast  one  half  its 
<nginal  distanoe,  or  7-16in.  (the  flap  thereby 
oooung  into  contact  with  the  water),  Uie  pressure 
uen  bning  removed,  the  flap  remained  open  to  that 
^^t  (3)  When  it  was  punhed  close  to  the  mouth 
^  ue  pipe  so  that  no  vrater  flowed,  on  the  pres- 
*Qie  being  removed,  though  not  quite  instan- 
^^neoQsiy  so  to  speak,  the  flap  returned  to  the 
■y«  position  as  in  case  (2),  7-16in.  (4)  FinaUy, 
^[^ItwaspnUed  back  so  that  the  distance  be- 
^^  Uand  the  pipe  exceeded  7-16in.,  then  it  did 
BOtretomto  this  position  on  the  pressure  being 
*J"»o^  but  took  up  its  original  position  7- Sin. 
**TOtt.lflvel. 

^^  only  explanation  I  could  arrive  at  to  account 


for  the  above  phenomenon,  was  that  of  atmospheric 
pressure  on  the  portion  of  the  flap  which  is  opposite 
the  wetted  part  of  the  pipe ;  and  this  moment  of 
atmospheric  pressure  may  be  estimated  at  about 
6'701b.  O.  H.  Bomanea. 


THB  CONTZNXrOXrS  BBAKB8  BILL,  1882. 

[20149.] —The  Continuous  Brakes  Bill  was  pre- 
sented to  the  House  of  Lords  by  the  Right  Hon. 
Earl  De-la- Warr,  on  the  24th  of  February,  and 
read  a  "  first  time  " ;  and  on  the  20th  of  March  it 
was  read  a  " second  time"  without  a  division. 

The  object  of  the  measure  was  to  compel  the 
companies  to  fit  their  trains  with  brakes  which 
fulfil  the  Board  of  Trade  conditions;  hence,  it 
followed  that  all  persons  who  have  spent  large 
sums  of  money  in  trying  to  *'  push  "  brakes  which 
are  inefficient,  tried  to  the  utmost  to  prevent  a  Bill 
beooming  law  which  would  require  reallT  good 
brakes  to  be  used.  A  combination  among  the  rail- 
way representatives  in  the  House  of  Lords  was 
formed,  and  two  modes  of  attack  decided  upon. 
1st.  To  move  the  "previous  question"  and  thus 
quietly  smother  the  subject.  2nd.  To  eliminate  in 
committee  the  second  or  **  automatic  section,"  by 
which  the  Bin  would  be  rendered  perfectiy  useless. 

On  Monday,  Mav  22nd,  Lord  De-la- Warr  moved 
that  the  House  go  into  committee  on  the  Bill,  upon 
which  Lord  Golville  (chairman  of  the  Great 
Northern)  moved  the  *'  previous  question.'* 

Lord  Sudeley,  on  behalf  of  the  Board  of  Trade, 
expressed  a  hope  that  the  House  would  go  into 
Committee  with  the  view  to  haviog  it  considered 
by  a  Select  Committee;  and  after  quoting  the  data 
given  in  the  last  return,  he  remarked :— 

*'  The  Board  of  Trade  had  up  to  the  present  time 
been  in  hope  that  the  force  of  public  opinion,  and 
the  moral  pressure  which  they  were  able  to  bring 
to  bear  upon  the  companies,  with  these  returns 
before  them,  would  have  induced  them  volontarily 
to  take  up  and  deal  thoroughly  with  this  important 
question.  Such  a  course  was  in  every  way  far 
more  desirable  than  to  compel  them  by  legislation 
to  do  so ;  but  after  the  experience  of  the  last  five 
or  six  years  it  was  difficult  to  maintain  that  any- 
thing uiort  of  leffislative  enactments  would  induce 
the  companies  thoroughly  to  grapple  with  it.  In 
these  circumstances,  and  while  the  ^oard  of  Trade 
would  not,  perhaps,  have  initiated  a  measure  of 
the  kind  which  was  now  before  the  House,  they 
could  not  help  thinking  that  the  time  had  arrived, 
in  the  intertsts  of  the  travelling  public,  when  some 
pressure  should  be  put  on  the  companies." 

Lord  De-la- Warr  said  it  was  rather  an  unusual 
course  to  move  the  previous  question  on  a  motion 
to  go  into  Committee  on  a  Bill  which  had  been  read 
a  second  time  without  opposition.  The  only  infer- 
ence he  could  dedace  was  that  the  noble  lord 
(Colville)  did  not  wish  that  the  Bill  should  be  con- 
sidered on  its  merits,  as  it  might  be  in  committee. 

The  previous  question  was  carried  without  a 
division,  and  the  matter  is  therefore  delayed  for 
the  present  The^r«^  mode  of  attack  having  suc- 
ceeded, the  sicond  was  not  required,  but  it  will 
nevertheless  be  advaatageous  to  consider  the  sub- 
ject. Had  the  measure  reached  the  committee 
stage,  an  amendment  would  have  been  moved  **  to 
throw  out  the  automatic  clause  on  the  ground  that 
automatic  action  is  wrong  because  it  is  not  used  in 
other  appliances  on  railways."  This  latter  asser- 
tion has  been  so  often  made  that  some  persons  may 
be^  to  think  it  true :  it  will  therefore  be  well  to 
pomt  out  that  an  antomatio  brake  which  will  not 
allow  a  train  to  proceed  unless  it  is  in  safe  condi- 
tioo,  simply  cames  out  the  principle  applied  to  all 
railway  signals  and  the  block  system.  When  a 
signal-wire  breaks,  the  signal  files  automatically  to 
**  danger."  and  stops  the  traffic. 

In  working  the  block  system,  it  b  a  rule  that 
'*  in  the  event  of  any  failure  of  the  instruments  or 
bells,  no  train  must  be  allowed  to  pass  a  si^al- 
box  on  that  section  of  the  line  where  the  failure 
exists,  without  having  been  previously  brought  to 
a  stand,  and  the  driver  and  guard  advised  of  the 
circumstance."  Tears  ago  all  railway  signals  in 
their  normal  position  were  **  off,"  and  only  put 
**  on "  to  protect  or  stop  a  train  when  required ; 
but  at  the  present  tiaie  every  sienal  stands  at 
<*  danger,"  and  is  only  taken  **  off  ''^for  a  train  to 
p«ss  when  necessary.  Now  this  is  exactly  the  prin- 
ciple which  applies  to  continuous  brakes.  A  non- 
automatic  brake  is  alvra^  ^'  off,"  and  requires  to 
be  put  **  on,"  and  there  is  always  the  fear  that  this 
cannot  be  done  when  necessary. 

An  automatic  brake  may  be  considered  as  always 
"  on,"  and  requires  to  be  taken  **  off,"  therefore  it 
is  certain  to  act  when  wanted ;  but  like  the  signals 
and  block  system,  when  it  fails  it  will  cause  slight 
delay  to  the  traffic ;  but  this  is  indeed  a  small  matter 
compued  with  the  very  great  safety  obt^ied. 

OlementB.  Stretton. 

Saxe  Coburg-street,  Leicester,  June  3rd. 


Jir  Bulgaria  a  post- office  has,  on  an  average,  to 
deal  with  about  16,000  letters  annually,  an  English 
one  has  107,000,  a  German  one  85,000. 


REPLIES  TO  QUESIES. 

•♦• 

%*  In  their  anstcen,  Corr$tpondenU  ar$  re^ 
tpfictfuUv  requested  to  mention^  in  each  instance,  thi 
title  ana  number  of  tJie  query  asked. 


r20079J~  Cheap  Bunsen  Battery.  —  Will 
*'  H.  T.  B."  kindly  give  necessary  instructions  for 
depositing  the  copper  upon  the  carbons  of  battery, 
as  offered  ?— Geo.  Neville. 

[46505.1— Watch  Jewels.— In  a  former  number 
a  correspondent  made  a  statement  to  the  effect  that 
watchcN  with  jewels  for  the  pivots  to  work  in  re- 
quired no  oil ;  such  is  not  the  ease.  Such  a  watch 
would,  in  a  few  months,  stop  through  the  wear  of 
the  pivots  or  of   the  jewels.— Pabxhtson  and 

FBOOeHAX. 

[46124.]— Telegraphiata*  Paralyala.- Speak- 
ing  from  experience,  I  would  advise  '*  M.  G.  N." 
and  others  who  are  troubled  with  a  similar  com- 
plaint, to  try  rubbing  well  with  camphorated  oil 
every  night  over  the  joints  and  tendons  affected 
Of  course,  change  of  employnient,  as  suggested 
by  our  valued  friend.  Dr.  Edmunds,  would  be 
preferable,  but,  for  many,  very  inconvenient.— 
COLLSAOUB,  Monte  Video. 

[46427.]— Bleotrlo  Bnglne.— There  is  no  diffi- 
culty in  making  a  Urge  engine  to  drive  a  lathe- 
overhead  motion ;  but  the  cost  of  batterv  power 
for  an  8 -horse  engine  would  be  too  much  to  suit 
any  amateur,  and  a  description  of  one  would  be 
no  use.  I  do  not  think  such  aa  engine  could  be 
worked  with  satisfaction  unless  by  a  secondary 
battery  charged  by  a  dynamo,  in  which  nase  the 
first  cost  would  be  very  great.  The  power  of  an 
electromotor  to  work  by  a  common  galvanic  battei^y 
should  not  be  over  GOOlb.— Ift  per  minute.  This 
would  be  big  and  heavy  enough,  if  properlv  made, 
to  be  called  a  ^ -horse  engine,  and  could  do  three 
or  four  times  more  work  by  increased  battery  and 
cost  when  required.  I  will  describe  an  engine  that 
will  do  this  it  the  Editor  thinks  it  worth  while.— 

J.  SUTOLIFFB. 

[46598.]  —  Half-  Chronometer.  —  Although 
your  correspondent,  *'  T.  M.,"  is  not  altojgether 
wrong  in  stating  that  the  above  term  is  a  mislead- 
ing one,  as  it  frequently  induces  the  purchaser  to 
believe  that  a  watch  so  named  partakes  of  the 
character  of  the  chronometer  as  a  timekeeper, 
still  the  word  has  a  value  and  a  definite  use,  as 
when  not  used  to  palm  off  inferior  timekeepers,  it 
designates,  and  that  without  possible  error  of 
description,  a  watoh  that  is  so  far  a  chronometer 
that  it  keeps  time  without  any  greater  variation 
from  Mean  Time  than  one  minute  per  month.  To 
describe  such  a  watoh  as  a  "  beet  lever,"  or  even 
«*  compensated  lever^"  only,  would  not  be  giving  a 
Boffidentiy  correct  idea  of  its  value  and  quality. 
— Pabkinsov  and  fsoDSHAM,  4,  Change-alley, 
Lmidon. 


]  —  Half-  Chronometer.- ««  T.  M.  " 
would  do  well  to  study  Saunier's  work,  and  par- 
ticularlythe  detent  escapement,  described  on  p. 
515,  and  drawn  on  pUte  10,  Fig.  11,  of  that  work. 
**  T.  M."  is  wrong  m  stating  this  to  be  a  drawing 
of  the  escapement  known  as  Morton's  patent ;  he 
will  see  his  mistake  it  he  refers  to  my  description 
(in  my  reply  to  *'  Chronos  ")  of  the  last«named 
escapement,  which  has  two  looking  pallets,  and  are 
unlocked  by  every  vibration  of  the  balance, 
whereas  the  one  he  refers  to  in  Saunier  is  a  single- 
beat  escapement  witii  only  one  locking  pallet,  and 
unlocked  by  one  vibration  of  the  balance,  the 
return  vibration  being  dumb;  in  fact,  the  only 
difference  between  this  escapement  and  an  ordinarj 

Eivoted  detent  chronometer,  is  that  instead  of  it 
aving  a  coiled  spring  for  the  recovery  of  the 
deten^  it  has  a  supplementary  pallet  known  as  the 
recovwing  pallet,  and  quite  a  different  thing  to 
what  Morton's  patent  lever  chronometer  is. 
'*  T.  M."  also  says  Morton's  escapement  is  never 
used.  I  have  had  some  very  fine  watches  through 
my  hands  for  repairs,  fitted  with  this  escapement, 
and  the  term  "  half  •chronometer  "  is  as  often  used 
in  speaking  of  it  as  any  other  name,  and  I  must  dis- 
agree wiUi  '*T.  M."  when  he  says  **  half- 
chronometer"  is  shopkeepers'  "clap-trap"  to 
hoodwink  customers,  and  u  only  a  lever  watch 
with  a  compensation  balance.  I  admit  that  a 
*<  disap- jack,"  or  some  dishonest  shopkeeper, 
might  try  to  palm  off  such  a  watch  as  a  half - 
chronometer ;  but  that  is  not  the  question.— G.  E., 
Stockton. 

[46598]  —  HsOf-Chronometer.  —  I  have  not 
seen  any  answer  that  properly  explains  this  ques- 
tion. **  G.  K."  is  quite  in  error  in  putting  forward 
Morton's  patent  14,  which,  by  the  way,  is  an  un- 
known i^air,  comparatively  speaking,  to  the  prac- 
tical watchmaker.  The  principle  is  very  old,  and 
''Saunier"  says  that  '< escapements  of  this  class 
have  always  been  unsatisfactory,  and  for  evident 
reasons,"  which  reasons  he  gives.  Again,  *'T.  M." 
does  not  help  inquirers  at  m1  out  of  the  diffioul^, 
and  certainly  uses  the  "  daptrap  "  with  which  he 
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Baddies tketbspkMfMr by iiyliig  to  <'ho9dmik" 
the  readw.  Tut  be  does  wben  he  leads  the  reader 
astraj  by  saying  that  '*  a  fecge  wat^  or  a  Yankee 
dock  is  as  modi  «  chronometer  as  any  kind  of 
timekeeper;  bat,  as  a  trade  term,  it  is  only  ap- 
plied to  a  watch  with  a  detent  esoapement  and  a 
compensation  balance."  And  tiiat  is  all  the  ex- 
planation we  get  aboot  the  "half -chronometer,*' 
oat  of  some  five-and -forty  lines  of  real,  spread- 
eagle  stnibMing  I  All  the  rest  that  ha  asys  the 
** trade"  already  know,  and  have  long  known; 
whilst  for  those  who  move  oatiide  of  the  horolo- 
gical  orbit  it  need  never  hare  been  said,  for  the 
good  and  soi&Gieiit  zeasen  that  th^  cannot  oom- 
parshend  it.  Bat  we  are  act  goiag  to  be  **elap- 
tTMBped"  and  <*  hoodwidced "  in  that  way,  and 
*'  T.  H."  deserves  to  be  oaaterised  for  attempting 
to  pass  ofi  apon  the  English  Mbohakio  soeh 
pttixol,  logical  cheap-jadtery.  I  make  bold  to 
affirm  that  there  is  not  a  sentient  human  betag 
anywhcfe,  who  has  anything  whatever  to  do  with  a 
WMoh,  bat  is  peif  eotly  aware  that  a  chronometer  is  a 
distinct  form  of  instrament  standing  by  itself  alone ; 
and  that  it  hasno  moreconnection  with  a  verge  watch 
or  Taakae  dock  than  **T.  M."  seems  to  have  with 
the  oommon*sense  of  the  argument ;  and  that  is 
saying  a  good  deal.  And  now  about  the  half- 
dtfonometer.  The  term  '*  half -chronometer,"  in 
its  dearly-anderstood  meaning,  is  the  ezpresnon 
for  the  highest  possible  development  of  the  lever 
waicb.  It  consiits  of  a  chronometer-balance  and 
an  tBOchronal-spring,  whether  flat,  bregoet,  or 
cylindrio ;  in  other  words,  of  two- thirds  of  the  move- 
ment of  a  full  chronometer,  the  only  difference 
between  it  and  the  chronameter  proper  being  in  the 
lever-escapement  instead  of  the  detent.  Take  the 
lever  out,  and  put  the  detent  into  the  movement, 
and  then  the  '*  half  "  becomes  the  **  whole,"  and 
vice  versd,  if  you  choose.  Of  course,  the  **half  " 
is  ''adjusted^'  and  «•  timed,"  as  weU  as  the 
*<  whole."  If  "T.  M."  is  in  the  trade,  and  hap- 
pens to  send  his  verg»  watch  or  Yankee  elock  to  a 
customer  who  has  ordered  a  ohronometer,  I  am 
very  strongly  of  opinion  that  a  judge  and  jory 
will  soon '^sosrify"  him  out  of  his  foolery.  Let 
**T.  M."  repent  forthwith,  and  determine  not  to 
so  insult  the  readers  of  the  English  Mbohanxo 
again.  One  word  more.  The  same  **half- 
caronometer  "  is  very  much  abused  by  *<  pushing 
tradesmen,"  just  as  many  things  are  abased ;  but 
the  respeotablemaker  will  always^  at  once,  explain 
to  you  in  what  it  consists.  Trust  ia  no  other.-- 
C.S.  M. 

[46642. j^  BriUiAg  Xluld.  ^  Bateman,  East 
GMenwich,  sdls  aome  sidtwhioh,  dissolved  in  water, 
is  the  best  stuff  I  ever  saw  for  lofarication  ef  drills 
and  tuming-tools.  I  have  not  any  idea  of  what  it 
is  composed.— J.  K.  P. 

[46694.]— Brtok  Kiln  with  Down  drau^t. 
--This  should  be  about  12ft.  wide,  7ft.  to  spring  of 
arch,  and  21ft.  or  22 it.  is  plenty  long  enough  for  a 
kiln  of  this  sort :  fire-holes  llin.  wide,  lined  with 
fire-brick  and  slake  a  little  towards  bottom  of  kiln, 
same  as  bars,  2ft.  9in.  between  holes,  flue  down 
the  centre  from  cme  end  to  the  other,  2ft.  wide  by 
2ft.  deep,  to  be  covered  over  with  strong  fireclay 
slabs  set  apart  for  draught.  1  shoald  suggest  a 
stack  at  each  end  of  kiln,  as  it  allows  the  steam  to 
escape  better,  to  staad  about  10ft.  or  12ft.  above 
top  of  kiln,  not  too  narrow  to  throttle  steam,  as 
this  is  a  great  matter  in  these  sort  of  kilns.  Should 
be  able  to  tell  you  more  about  it  if  I  knew  the  day. 
Entrance  at  each  end  suitable  for  a  brick  barrow 
to  enter  easily ;  should  be  three  strong  baulks  each 
side,  set  in  the  grooad  and  pinned  toother  at  top'; 
abo  a  screw  cramp  at  each  end  to  be  screwed  up 
when  it  is  ready  It  burning.  Further  inf  onoation 
if  desired,  -B&ick-Bubnsb. 

[467a2.]-Dnila.— I  think  "A.  F.  W."  might 
have  let  **  Beetle  Crusher  "  alone  wiUi  the  answer 
he  gave  to  46702  query.  Any  experienced  me- 
cbanie  will  corroborate  *<  Beetle  Crosher*s" 
statement  **  that  a  drill  for  cutting  brass  ought 
to  be  ground  to  a  sharper  angle  than  a  drill  for 
iron,"  and  I  may  add,  a  drill  for  brass  ought  to  be 
made  a  little  harder  and  driven  a  good  deal  faster 
than  one  for  iron,  it  4s  quite  the  reverse  with  a 
turning  tool :  for  brass  it  ought  to  have  a  more 
obtuse  angle. — ^D.  D.  H.  L. 

[46709.]— Mildew  on  Campoaltlon  Statnes. 
— If  *<  Black  water  "  gave  some  idea  of  the  compo- 
sition of  his  statues,  and  also  of  what  he  means  by 
mildew,  he  might  obtain  a  useful  rejdy.  As  his 
Query  stands,  it  is  doubtful  if  anyone  can  do  more 
t  nan  gness  at  an  answer.— Ntnr.  Bob. 

[46710.1—  Depoaltiiig-Troagh.  —  The  best 
thing  to  line  tronghs  with  is  pure  sheet-lead,  in 
which  the  joints  have  been  burned,  not  soldered ; 
bat  perhaps  you  will  find  pitch  answer,  if  applied 
aa  a  paiot  in  turpentine.  For  copper  solutions  the 
trough  can  be  Imed  with  a  cement  made  of  six 
parts  Burgundy  pitch  and  one  part  guttapercha,  or 
the  latter  can  be  used  alone ;  but  when  silver 
Bolntions  are  in  question,  guttapercha  will  iw>t  do, 
as  the  cyanide  of  potassium  mslU  on  the  icints. 
The  tanks  used  in  large  silvar-platiog  worVs  are 
now  made  of  iron,  ioinatimes  with  a  thin  Uaingof 


wood  or  a  coat  of  cement.  I  have  not  toed  the 
experiukent,  but  I  thisk,  if  you  soaked  your  wood 
trough  inside  with  mdted  paraffin,  it  would  answer 
well,  provided  you  do  not  work  with  hot  solutions. 
— W.E.G.M. 

[46711.J— Terra-Ootta.—Do  not  the  replies 
given  pp.  73, 14  If  of  the  laat  voJame  answer  this 
query?— T.  P. 

[46719.1— Baadia«-I«amp.— If  the  oil,  wiek, 
and  espedally  the  **  ^ka,"  are  alwaya  ^irsoisdy  the 
aamo,  it  follows  that  aomeone  must  cause  the  oil  to 
overflow.  It  is  probable  that  the  conditions  are 
not  always  precisdy  the  same ;  but  I  do  not  see 
how  the  action  can  be  explained  without  examining 
the  lamp.— E.  P.  B. 


[468a8.]-4».W.S.  Vamuim«BralEa.-fhe  k- 
doaed  skotoh  of  the  cylinder  of  this  boka  will  ao 


[46720.]— Pitoh  of  Coga.— ThU  query  has 
answered  many  tiases  ia  baok  volusses.  Let 
•'Jeff"  look  on  p.  639.  No.  487,  and  refer  to  the 
indices  since  then.— T.  P. 

[46728.]— Fermlea.— They  are  coloured  either 
with  lacquers  or  with  stains.  A  bronze  oanbe 
prodooed  by  brushing  over  a  misture  of  sal- 
ammnjniac,  common  salt,  and  strong  vinegar,  or  by 
exposiug  the  metal  to  f um^a  of  hydroohloric  add 
er  chloride  of  lime.  In  fact,  there  are  many  ways 
of  doing  them  which  you  will  find  described  in  baak 
vdumee.  >-£89AB. 

[46729.]  —  Vegatfrble    iTory.  —  What  is  it 

guerist  withes  to  know  ?  I  don't  undemtand  what 
enteans  by  preparing  vegetable  ivory,  which  is 
known,  as  Ooquiila  nmis  in  oommeroe.  If  he  wishes 
to  make  a  pigment  of  them,  I  suppoae  that  woold 
be  done  by  bumiog  them  in  air-tight  boxas  and 
grinding.— >i  UN.  Boa. 

[46730.]  ->  Cheap  OSla.— Anyone  who  knows  how 
to  make  a  *'  good  lubiioatin^  oil "  at  twopence  per 
gallon,  must  be  in  posseesion  of  a  secret  of  some 
commercial  importance,  and  will  scarcely  be  likdy 
to  impart  it  to  others,  except  for  a  conBideration. — 
Nttn.  Dob. 

[46745. J — Stopping  Decayed  Teeth.— Many 
thaiJu  to  all.  I  was  afraid  a  mass  of  metal 
pressing  sgaiost  a  nerve  would  cause  much  trouble. 
A  druggist  told  me  that  there  were  several  qualities 
of  carbolic  acid  (nine  or  ten  I  think),  and  that  the 
pure  was  9d.  per  ounce,  and  was  in  the  form  of  a 
white  crystal  like  oxalic  acid.  It  appears  to  me 
that  a  really  perfect  stopping  for  teeth  is  still 
unknown.  It  ought  to  be  white,  as  hard  as 
ivory,  not  easily  friable,  placeable  in  the  cavity  of 
the  tooth,  in  the  form  of  a  paste,  not  poisonous, 
and  strongly  adhesive  to  bone.  It  has  often 
occurred  to  me  (and  it  may  not  be  a  new  idea), 
that  a  small  cavitv  left  in  the  stopping  (internal) 
over  a  nerve,  would  preserve  the  latter,  and  prevent 
pain  being  caused  by  the  plug.  Like  Mr.  Ollard,  I 
am  a  vegetarian,  and  have  been  for  ten  years.  I 
do  not  smoke,  except  three  or  four  times  a  year,  as 
a  cure  for  the  toothache,  and  I  seldom  find  it  fail 
to  do  so  in  half  an  hour  or  so,  but  if  it  does  fail, 
camphorated  spirits  of  wine  generally  succeeds.— 

MUBANO. 

[46758.]— Bicycle  Tamlah.— There  are  some 
special  preparations  advertised,  but  probably 
ordinary  pale  lacquer  will  answer  as  well.  Make 
the  wheel  as  hot  us  you  can  bear  it,  and  apply  with 
rapid  strokes.— T.  P. 

[46761.]  —  Oompenaated  Watoh.—  I  may 
tell  *'M.  F.*'  that  finding  my  watch  saaie- 
times  Miaing  and  sometimes  losing,  I  bad  it  **  ad- 
justed^' through  a  local  watchmaker.  It  was  sent 
to  London,  and  examined  by  one  who  makes  it  a 
part  of  his  business,  and  a  contract  was  aiven  that 
it  should  be  done  for  hO»,  It  wasdedared  to  be  a 
good  watch  and  worth  ad  jutting.  I  had  it  done, 
and  it  is  vastly  improved.— GkacBL. 

[46781.]— Oompenaated  Watch.— ««M.  F.," 
before  buying  his  watch,  shoald  have  exacted  a 
written  guarantee  from  the  seller  as  to  the 
amount  ox  time  that  his  watoh  should  be  allowed 
to  vary  in  different  temperatures.  Borne  watch- 
makers are  so  eonsdentious  that  they  will  only  use 
the  term  ** compensation  balance"  when  speaking 
of  watdies  that  are  suffidentljr  well  compensated 
to  be  spoken  of  ss  watches  having  *'  eompensated 
balances" ;  but  they  reserve  this  term  forthdr  pet 
watches  of  a  superior  standard  of  timekeeping. 
— Pabkdtbon  and  Fbooshaic,  4,  Ghange-al^y, 
London. 

[46767.]— BepoUahisff  Xbonlaed  Planoa.- 
It  requires  re-polishing  with  dear  French  polish, 
and  if  you  have  never  tried  your  hand  at  the  work 
it  would  be  advisable  to  get  a  polisher  to  do  it. 
There  is  nothing  better  than  the  pohsh,  unless  you 
have  it  vamishM  like  a  carriage,  and  that  woold 
cost  rather  too  much.— T.  P. 

[46793.]— aiaelng  Belt-SpUolnga.— Get  some 
good  glue,  melt  it  in  the  ordinary  way,  and  then 
add  tannin,  leaving  it  to  digest  until  the  whole 
becomes  what  is  called  "  ropy."  Clean  by  skiving 
the  ends  of  the  belt  to  be  sliced,  aad  anoint  both 
with  the  glue;  place  between  two  iron  plates  and 
damp  ap  until  dry.  Prcmerly  done,  a  very  few 
stitches  will  snffioe  to  keep  the  splice  firm.— 
E.  a.  M. 


doubt  be  acceptable,  showing  the  brake  on.  A, 
continuous  braxe ;  B,  hollow  pktoa-rod  oooaeotsd 
by  branch  pipe  to  continuous  pipe  ;  G,  pistoai ;  D, 
cylinder  ca>pable  of  moving  freely  up  ana  down  oa 
the  fixed  piaton,  and  connected  at  the  bottom  with 
hrake-Ievers  E.  The  piston  is  packed  withaa 
indiarubber  packing-ring  F,  so  arraoged  that  air 
can  pass  f redy  from  the  bottom  to  the  top  of  the 
cylinder :  but  not  from  the  top  to  the  botton. 
Thio  piston-rod  it  also  {lacked  with  an  indiacabbsr 
riog.  Brake  oa.— Air  is  admitted  into  the  eon- 
tinuous  pipe  and  down  the  hollow  pistoBprodinto 
the  upper  part  of  the  cylmder,  which  pressing  the 
indiarubber  packing-ring  agamat  the  aides  ol  tbe 
(^linder,  seals  the  vacuum  on  the  under  dde  of  tbe 
piston,  so  that  the  pressure  of  air  in  the  upper  part 
uf  the  cylinder,  having  nothing  to  balance  it  oa  the 
other  side  of  the  piston,  throats  up  the  •ylioder  and 
presses  the  brake- blocks  against  the  wheels.  The 
air  then  slowly  leaks  through  a  small  hole  O,  into 
the  lower  part  of  the  cylinder,  and  gsadodly  re- 
leases the  brake.  The  driver  can  take  off-  the 
brake  by  creating  a  vacuum  with  the  ejector,  the 
air  is  then  exhausted  from  the  pipes  and^liDdsr, 
and  the  vacnum  beiag  equal  on  both  sides  el  ths 
piston,  the  cylinder  falls  of  its  own  weight,  and 
holds  the  brake  off  the  wheds.— Nobsh  Sbsb. 

[46847.J— Equation.— A  decisive  proof  that 
Mr.  Lane  Davies'  solutioa  (p.  226)^  founded  oa  a 
faUacy,  na  pointed  out  by  <'M.I.C.B."  (p.  289),  is 
the  fact  that  the  three  unknowns  are  determined 
entirely  from  the  tuw  equations  (3)  and  (s),  the 
equations  (1)  and  (2)  being  not  aeedexesptinds- 
dudng  (a).  The  fallacy  is  as  old  one,  aadltnsy 
be  shortly  expressed  thus:  if  a  ae  &,  theao*  «  ^» 
whence,  on  taking  square  roots,  —  a  =  ^,  so  that 
u=  "  a.  As  *<  MiI.C.E."  suggests,  there  is  ahso- 
Intdy  no  reason  for  expecting  a  quadratio  sdntioB ; 
there  is,  on  the  contrary,  evety  reason  for  expeotisj; 
the  sdution  to  be  biquadratic,  i.e.,  givingybarvahiei 
for  each  unknown,  as  two  of  thegtvenequationsarsof 
ihB  eecoHd  degne.  '*  A  Medioa  Student* s"  artifice 
(p.  267)  is  perfectly  legitimate ;  since,  however,  3 
is  found  by  equating  (A)  and  (B),  x  must  be  detsr^ 
mined  from  eiUier  (A)  or  (B),  and  not  from  (V), 
which,  being  derived  only  from  (a)  and  {h\  can  n 
satisfied  by  values  that  will  not  satbff  (e).  Tfcos 
the  second,  values  given  for  ^e  unkBowns-4nde- 
pendently  of  thoee  for  y  and  s  being  accidBatally 
inierohaBged^are  wroti|[.  A  direct  adutian  ii  u 
follows :— Mr.  Lane  Davies*  eqaatione  (6)  aad  (1) 
give  2s  —  1/  m  18  «  ^  *  and  t  -f  yt=ll-jris- 
epeotivdy,  whence  v  mi  h  {%2  ^  Ig  "  IBs-^aad 
c«i(U  -«: +  18^-^),  and  these  valuee,snliti- 
tuted  in  either  (2)  or  (3),  give  on  redaetiott  l3^  ~ 
551:'  +  lOOo;*  -  198j;  +  324-0,  the  fear  recti  d 
which  must  be  determmed  in  theueoalwNr.  Of 
these  one  is  a  2,  second  6*062640  veiy  ttsafy,  aad 
the  others  imaginary.  The  eorrespmidiog  f^ 
values  of  y,  r  are  3,  6  and  2-301906,  2'69645&v«y 
nearly  rei^iectivdy.- B.  E.  B. 

[46847.]—  Bauatloa.  —  The  ^orit  m  vhioh 
"M.LO.B."  oritidses  my  adolioa  iaquitoiifrah- 
ing  after  the  style  which  «<AMedical  Slndcat" 
thooght  pioper  to  indalge  in.  Ndtharof  thsBU 
however^  aaa  proved  a  faUaey  m  my  sohitios.  I 
donotseehow  it  oan  be  cfltmOy  said  tketthe 
termawhidil  moHipUed  together  totem  a  fw^ 
ratio  are  identical  aimp^  beoaose  they  saa  iesa* 
duced  to  an  identity,  any  more  than  it  eaa  hsMid 
that  squaliena  (C)  and  (lO  •■•  «i«tied»  «fek>i 
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■nifeftly  an  not ;  Imt  ttMy  are  fb«  Mma  equii- 
tioof  in  another  form  aa  thow  multiplied  togetner, 
and  noty  ae  your  eorrenondenta  say— ^  /  2  -  3  a 
~  xy  /  3  ->  6,  a  form  mto  irbioh  they  can  be  re- 
dteed.  I  quite  agree  with  «  M.I.G.B.'*  that  cast- 
iogont  a  factor,  found  by  trial,  ae  **▲  Medical 
Student"  has  done,  is  not  a  quadratic  solntion. 
Ihii  can,  and  haa  been  done,  in  yaiionB  waya, 
better  and  shorter  than  the  oombroas  process  given 
by"  A  Medical  Student'*  "M.I.aE."  asks— 
'Mfhy  should  we  expect  to  be  able  to  solve  the 
eqaation  as  a  quadratic?"  It  is  simply  because 
it  was  giren  to  be  solred  aa  such.  Hermn  lies  the 
dilBoal&.  It  is  easily  enough  solved  as  a  bi-quad- 
ratle.— J .  Lakz  Davzes. 

CMflM.l^KiMliftBiMa  AetloB.— In  the  hope 
that  I  havtt  understood  your  query,  I  venture  to 
•BggMt  th« -following  mechanism :— The  sine  rods 
are  raised  and  lowered  l^  means  of  the  handle  A, 
wUsk  hwving  a  slot  B,  aets  at  the  centre  of  a 
lioriauMtal  bar  C,  connecting  the  siao-roda  of  the 


mOs.  The  object  of  tilie  slot  Is  to  give  to  the  ends 
of  the  rods  play,  so  as  not  to  interfere  with  their 
wtkal  motion.  The  whole  lever  is  a  bell-onnk 
tew,  taming  on  pivots  D  D*.  When  A  is  depressed 
the  rods  will  be  lowered ;  at  the  same  time  tfie 
ihort  lever  E  will  move  to  the  right,  and  together 
withtt,f6ra  short  distance,  the  "b^"F,  with 
tke projections G and H.  WhenA  is  raised,  the 
zbics  are  raised,  and  as  soon  as  ther  are  lifted  to 
the  top,  H  is  pushed  to  the  left.  Every  time  that 
F  moves  to  the  right  it  enters  a  hole  in  the  quad- 
rant K,  which  is  fixed  to  the  lid ;  L  thus  fixing 
it  H  may  be  made  as  long  as  you  like :  Q  only 
long  enough  to  be  acted  upon  by  E,  till  K  is  pro* 
perly  locked.  If  required,  you  could  also  easHy 
trrsnge  matters  so  that  the  handle  A  is  outsioe 
the  chest— B.  Kasthaok. 

[46874.]— Auetrallan  BaUway  Proapeoto.— 
The  prospects  for  any  competent  railwaymen  in 
Aumalia  are  good  in  either  New  South  Wales  or 
Tiotoda ;  but.  If  possible,  it  would  be  advisable  to 
mt  aa  appointment  before  starting,  unless  you  can 
land  with  a  little  spare  cash.  The  wages  are  good, 
bat  dotibee  and  house-rent  are  dear.-^.  M. 

[46879.]— Telephone  Tranamittar.— To  Mb. 
Tociov.- Will  voa  kindly  send  description  of  coil 
sod  how  to  maice  it,  also  should  the  carbon  be 
plunged  into  mercury  or  not  and  whether  the  pri- 
mary wire  should  be  wound  next  to  core  or  not  ? 
Should  the  core  be  a  solid  rod,  or  oompesed  of 
wires?  A  sketch  of  the  connections,  &c.,  will 
greatly  obUge.— BxQDnrzB. 

[46883.]— Bleaching  Straw  Hata.— These  can 
be  bleached  by  exposing  them  to  the  vapour  of 
bufling  sulphur,  whiui  is  about  the  best  and 
dieapeet  method.  It  is  uiual  to  steam  them  first, 
tnd  then  put  them  into  a  chamber  filled  with 
■olpbur  vapour.— £.  G.  M. 

[46884.]— Vamiflhinff.— The  best  varnish  for 
the  purpoee  is,  I  think,  the  best  hard  copal,  but,  as 
t  rue,  it  is  a  spirit  varnish  that  is  generally  used, 
■oeh  as  brown  hard.  If  the  chairs  are  pamted  it 
is  cheaper  to  mix  the  final  coat  with  some  varnish 
Buohascopal.- T.  P. 

146101.]- Watt'a  BaraUal  2Cotl<m.«-I  hawto 
tbsidc  Mr.  Fred.  Walter  for  his  reply  to  my  query 
itlsilive  to  the  above.  I  think,  however,  that  on 
QQosldesation,  he  will  see  that  he  has  not  really 
ttitthe  point  of  my  query.  I  assumed  that  toe 
bsMS  nd  the  radius  bar  weie  equal  and  of  given 
Ittglh,  Ibat  their  centres  of  motion  were  at  a  fixed 
diilaMeapart,  smd  that  the  point  of  attachment 
ol  the  mstoa-rod  was  the  middle  point  of  the  link ; 
ud  what  I  wanted  was  the  length  of  the  link  to 
Bnke  the  motion  maetnesrly  rectilinear.  To  put 
the  thing  ia  a  more  mathematical  form— Let  o  * 
IjBgthofbeamOB,  or  of  radins-bar  C  B ;  20  = 
^■tee  between  centres  of  motion  00';  2a  * 
laigthsofliiikBB.    Then  the  loeasoCtfaaniiddla 


point  of  the  link  (wh«i  0  O'  is  taken  as  axis  of  x, 
and  its  middle  point  as  origin),  is  a:*  (d^  -f  y*  +  a* 
-  *«  -  o«)«  -f  y»  (*•  +  y*  +  a«  -  ^  +  c*)*  =  4  a« 
e*  y*.    Now  b  and  e  being  given,  what  must  a  be 


e^^-'^x 


that  this  equation  may  represent  most  nearly 
a  straight  tine  ?  Will  a*  ->  (;*  -  ^  suifioe  ?  Thii 
relation  would  permit  of  the  foUowinc  position 
being  taken  up :— Where  0  B  B  and  C  B  B  are 
right  anglea.— A.  J.  SioxB. 

[469540— Bivldlnff  Apparatus.— In  my  reply 
on  p.  290.  line  16,  strike  out  the  words  *^in 
ordar."-J.  K.  P. 

[46956.]— Ohjroiiomatar  and  Watoh-Batinff. 
—The  rating  of  instruments  to  tenths  of  seconds  is' 
entirely  a  **  faculty "  of  praotioe  with  both  eye 
and  ear ;  indeed,  hardly  any  two  raters  can  tenth 
the  time  alike.  Aship,  or  box,  chronometer  beats 
half-aeoonds:  aad  in  rating  it,  the  eye  must  be  on 
the  seoonds-hand,  whilst  the  ear  must  be  on  the 
tick  of  the  regulator.  But  a  good  deal  must  be 
approximate  guess-woric  UBtU  long  psactiee  haa 
eSoeated  both  ear  and  eye.  An  electric  arrange- 
ment is  possible  to  make  the  pendulum  recoad  the 
teotfaa  ol  itself  .—0.  S.  M. 

[46968J— Aatronomioal.— I  am  much  obliged 
to  "  F.B.A  S."  for  his  Indd  expUnation  of 
my  dtffieolties,  and  to  the  Editor  for  engraving 
wood  bloeks  lor  the  same.  I  hope  it  has  been  use- 
ful to  others  besidea  mjself .  May  I  further  ask  if 
the  principle  involved  m  the  second  question  holds 

Sooa  in  all  pairs  of  bodies ;  for  instanoe,  between 
ie  earth  and  the  sun,  does  the  aun  '*  in  a  sense  " 
revolve  round  the  earth— that  is,  round  the  centre 
of  gravity  between  the  two  P  And  if  so»  would  the 
sun  be  similarly  affected  by  each  and  all  the 
planets  ?— Gdcbl. 

[46975.]— C3hravel.— A  few  days  sea-voyaffe  is 
an  excellent  cure.  Skkness  stirs  up  the  adds  ia 
the  body,  and  they  reform  heaithfly.— N.O. 

[46983.]— Ooat  of  Oonorete.— There  is  evidently 
some  error  in  the  caloulntions  of  **  W.  B.,*'  given 
ia  your  last  number.  The  mass  of  concrete  is 
given  as  38lt  by  14ft  by  5ft,  or  2.660  cubic  feet 
a  98*5  cubic  yards.  The  cost  for  cement  is 
£17  4s.  a  2s.  lOd.,  and  not  3s.  4d.  as  given.  The 
cost  of  slag,  £14  =  3s.  6d.,  and  not  4s.  as  given. 
A— nming  the  labour  to  be  Is.  8d.  a  yard,  as  stated, 
the  total  cost  per  yard  would  be  8s.,  instead  of  9s., 
as  given  by  *'  W.  S.*'  I  also  notice  an  error  in 
the  statement  that  **  ashlar,  at  2s.  6d.  per  cubic 
foot  B  £1  28.  6d.  per  yard."  As  there  are  27 
cubic  feet  in  a  cube  yard,  2s.  6d.  per  foot  = 
£8  7s.  6d.  a  yard.  I  wish  to  add  that  the  estimate 
for  concrete  is  extremely  low,  and  is  to  be  aocounted 
for  by  the  very  small  quantity  of  cement  used. 
Taking  the  weight  of  cement  at  1071b.  per  bushel 
(the  usual  spe<»ication  is  1121b.),  and  the  ton  is 
equal  to  1  cube  yard,  as  onlv  b  tons  of  cement 
were  used  to  98'd  cubic  yards,  the  cement  was 
less  than  one-twelfth  of  the  mass  instead  of  one- 
sixth,  as  is  generally  specified.  The  cost,  then, 
on  the  prices  given  by  <*  W.  S."  would  be  per 
yard. 

B.   d. 

Slag 2  10 

Oement  7    0 

Labour   1    8 


11    6  per  yard  concrete. 

Even  this  is  a  very  low  cost.  A  friend  of  mine,  a 
harbour  engineer,  who  has  great  experience  in 
concrete  work,  estimates  the  oost  at  about  15s.  a 
yard.— Dentht  Lame. 

[47004.]-Bread.— «  Disgusted  Foreigner  "  begs 
the  question.  Less  than  six  hours  ago,  I  remarked 
to  some  friends  with  iHiom  I  am  staying  that 
during  the  past  two  years  I  have  never  tasted  any 
bread  in  the  United  States  equal  to  that  on  their 
table.  There  is  much  bad  bread  in  this  country  as 
well  as  elsewhere ;  but  in  my  opinion  the  highest 

rf  ectton  is  reached  here.  English  bread  that 
reallv  *<  semi-dried  dough  "  may  owe  its  faulti- 
ness  to  badness  of  fiour,  or  ignoranoe  of  the  proper 
method  of  making,  or  lack  of  proper  oven-heat  in 
the  bakinff.  The  bread  that  pleases  me  so  much  is 
undoubtedly  made  of  good  material,  is  well  mani- 
pulated, and  well  baked.  To  abuse  English  bread 
IS  what  a  Yankee  would  call  '<too  thin."— K.  M. 
TuTTLE,  Haddenham,  Ely. 

[47032.]— attiaftlii».-If  "J.  A."  would  strip 
the  brassss  both  of  the  footstep  aad  the  top  of  the 
shaft,  it  would  make  it  all  right.  It  is  the  shaft 
having  too  much  play,  and  therefore,  although  it 
geta  ever  so  mueh  (^  it  does  not  retain  it.— 
B.  D.  M.  L. 


[47022.]— Veytinal  Shaft— The  screaming 
noise  you  refer  to  is  probably  caused  by  the 
fact  that  when  you  oil  your  upper  beating  the 
oil  passes  from  between  your  bearings  by 
gravity.  I  should  recommend  you  to  shrink  a 
collar  on  the  shaft  immediately  below  the  beatw 
ing,  and  make  a  circular  grease-cup  of  tin  to  go 
on  top  of  bearing.  I  may  say  that  I  had  once  a 
vertical  shsft  ttiat  screamed  perpetually,  but 
the  fault  lay  in  th^step.  I  keot  putting  in  new 
brassss,  to  no  good  effect,  till  I  put  a  hard  wood 
bearing  in.  and  filled  it  up  with  powdered  plum- 
bago ;  that  is  eighteen  months  age,  and  It  haa 
not  screamed  nor  cut  since.— Fbed.  WAixnt. 

[47028.]— Sea-mAknaaa.— Having  crossed  the 
Atlaatio  twice  (My  seoondTcqrMo  ending  feurdaya 
ago),  let  me  give  **  A  Beohabtte  "  some  praetioal 
advice.  The  aea-siek  passenmr  meets  with  a 
variety  of  advice  wlien  on  shipboard.  The  paa- 
senger  who  is  never  sick,  and  who  eata  a  good  aeal, 
will  urge  the  sufferer  to  eat  flreely,  if  even  he 
vomits  directly  aftsrwards.  Others  wiU  taM  him 
to  eat  littie  or  nethiog.  My  plan  is  to  eat  nothing 
whatever  during  the  first  tliree  days  of  the  voyage. 
I  am  always  very  sick  for  two  days ;  but  If  I  wen 
to  eat  at  such  times,  the  food  would  only  serve  to 
irritate  the  stomach,  and  keep  me  iU  for  a  lonner 

Seriod.  It  is  well  while  the  wal  de  mer  prevails  to 
rink  plain  soda  or  Appollinaris  water,  avoiding 
all  drinks  that  are  sweet.  Dr.  Beard,  of  New  York, 
who  is  thought  by  some  to  be  an  authority  on  such 
matters,  advocates  the  use  of  bromides ;  but  in  my 
opinion  the  remedy  is  worse  than  the  disease. 
Brandy,  which  is  recommended  by  some  persons, 
always  makes  me  worse.  Sea-ddmess  msikes  one 
feel  very  miserable ;  but  the  philosopher  accepts  it 
as  the  inevitable  penal^  of  the  traveller.— B.  M. 
TuTTLB,  Haddenham,  Ely. 

[47025.]  —  Medical  OoU— To  Mb.  Pekd. 
Walkbr.— I  have  a  reel,  2|in.  in  diameter  and 
3in.  high,  and  a  stand  8in.  m  diameter,  standing 
upon  three  wooden  feet  In  the  centre  of  the  red 
I  nave  a  j^in.  clearing  hole,  not  reaching  the  bottom 
by  a  ^in. ;  into  this  is  dropped  a  piece  of  ^in.  iron, 
softened  in  the  fire  and  aUowed  to  cool  gradually. 
This  is  long  enough  to  project  fin.  above  the  top. 
I  have  a  small  upright  A  in    Fig.  2,  of  brass. 


screwed  at  both  ends,  one  end  to  screw  through 
the  top  of  the  reel  and  projeot  a  little  below  to 
allow  of  attachment,  the  other  to  fit  a  brass  milled 
nut  D.  B  is  a  slip  of  thin  copper  sheet,  ^lo.  by 
2in.,  to  which  is  riveted  a  smaOl  soft  iron  cone  C, 
and  a  hole  at  b  has  a  small  piece  of  platinum 
riveted  through  it.  E  is  a  slip  of  brass  sheet  | 
thick  and  i  wide,  bent  in  form  shown,  with  two 
wood  screw  holes  in  feet  to  fix  by.  A  milled- 
headed  screw  F  passes  through  this,  to  which  a 

Siece  of  platinum  wire  has  been  soldered.  This 
tting  is  placed  athwart  the  contact-breaker,  se 
that  the  platinum  point  of  F  is  immediately  over 
the  platinum  at  b;  when  fixed  up,  the  iron  cone  0  • 
should  be  3-16in.  above  the  soft  iron  core. 
Now  as  to  wire,  I  had  ^Ib.  of  No.  22  at  3s. 
the  pound,  cotton  covered,  and  commenced  to  wind 
from  the  top  of  the  cyHader,  first  bortag  a  hole  so 
as  to  pass  the  end  down  and  connect  to  blDdtng- 
screw  A,  Fig.  1.  I  then  wound  right-handed,  and 
at  each  third  coil  soaked  with  melted  paraffin,  first 
barinff  tiie  wire  alternately  at  top  and  bottom  of 
each  fiiird  helix,  soldering  thereunto  ashort  wire  to 
each,  which  passes  down  under  the  stand  and 
comes  up  in  front  of  the  coil.  To  each  short  wire 
is  soldered  a  piece  of  brass  wire  |in.  diameter, 
standing  in  a  semicircle,  and  ^in.  high ;  the  end  of 
the  wire  itself,  when  all  is  wound  on,  is  fixed  to 
the  last  of  these  wire  uprights,  and  called  the 
strongest  power.  This  pow«^  is  also  connected  by 
a  short  wire  to  upright  A,  Fig.  2.    Thebentbiiaa 
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E  ii  oonoected  to  biiiduig*«Grefr  B,  whiob,  with  A, 
is  for  battery  oonneotioos.  The  wire  which  la 
eonneeted  with  E  and  B  ia  also  conitected  with 
hindiDg-terew  D.  Between  the  reel  and  the  brass 
powers  there  i«  a  brass  wire  bent,  as  shown  at  E, 
Fig.  1,  having  on  it  a  slip  of  brass  long  enough  to 
rest  on  the  powers,  and  moring  easily  enough  to 
rest  on  anv  at  pleasure.  This  brass  wire  it  oon- 
nected  to  btndinc-sorew  0,  which,  with  D,  is  for 

Gtients.  Two  brass  tubes,  l|in.  by  6in.,  thould 
Te  ends  and  binding- screws  soldersd  to  tiiem  for 
handles;  also  there  should  be  a  circular  pieoe  of 
brats  sheet,  hammered  ooncaTO,  and  soldered  to 
wire  for  a  spine  attachment.  This  oompletes  the 
eoil.  Its  cost  is  about  6s.,  and  one  Daniell  cell 
will  giTe  a  ftdr  shook ;  two  will  render  the  manipu- 
lation of  the  powers  neoessary,  It  should  be  re- 
membered that  what  renders  medical  galvanism 
intfle  in  many  oa^es  is  that  Uie  appUoatum  of  the 
enrrent  is  not  understood.  The  podtive  and 
negative  binding-screws  are  those  opposite  the 
oorresponding  b^tery  connections.  For  rheumatism 
the  positive  pole  should  be  placed  on  the  spine,  and 
the  negative  on  the  hands  or  part  affected ;  indi- 
gestion the  reverse ;  and  so  on.— Fbxd.  WiXKSB. 

[47027.]— Electric  Onmnt.— The  current  is 
incoduoed  from  all  the  coils  at  once,  though  in  a 
less  degree  from  some  than  others  (see  Fig.  1). 


/=-  /   c  ,  / 


f^  /  c .  B  . 


The  greatest  current  ie  produced  from  oolls  at  A 
and  A'— the  least,  in  those  at  B  and  F.  If  there  were 
no  iron  ring  the  current  would  be  Tery  small.  The 
ring  has  the  effect  of  so  placing  the  lines  of  force 
that  ttiey  are  in  the  best  condition  for  being  cut  by 
the  coils  in  their  rotation.  If  ring  were  not  there, 
lines  of  force  would  go  straight  from  pole  to  pole, 
and  no  coiJs  would  cut  them.  I  do  not  think  there 
is  any  other  better  than  the  Gtramme.— W.  H.  L.  H, 

[47034J— Doff  Ohuck  for  lAthe.— I  beg  to 
hand  *<£.  D.*'  a  tracing  of  a  4-Bcrew  dog-chuck, 


sopher  who  has  so  recently  passed  away,  Balph 
Waldo  Emerson.— W.  HE2a.y  BiomcoND. 

147032.'!  —  Stonehenge.  —  I  have  to  thank 
'*  Diamond  "  and  **  F.B.A.S."  for  assistance  given 
and  promise  of  further.  The  reputed  cromlech  I 
refer  to  is  situate  at  Clun,  in  the  S. W.  oomer  of 
Shropshire,  62^  25'  N.  latitude.  If  any  correction 
is  necessary  for  the  fraction  of  a  degree  difference 
in  latitude  between  Beaumaris  and  Clun,  I  should 
be  obliged  if  **F.B.A.S."  would  give  it  at  once. 
The  plantation  is  not  a  complete  circle.  There 
would  appear  to  have  been  two  angles,  and  the 
boulder  (lOf t.  long)  lies  opposite  the  southernmost 
one,  and  pointing  towards  latest  sun  rising.  Is 
there  anvthing  unusual  in  this  ?  I  am  extremely 
interested  in  the  matter,  and  hope  to  report  further 
to  the  EvouBH  Mbcsanzo.— Kbo. 

[47033.1— MiniAff  Queationa.- The  way  to 
proceed  to  rebar  an  oblong  shaft  depends  a  great 
deal  upon  the  circumstances.  If  the  size  ox  the 
shaft  must  be  kept  at  14ft.  by  6ft.,  it  will  necessi- 
tate the  removal  of  some  of  the  old  wood ;  to  do 


which,  it  would  be  beet  to  oommenoe  at  the  top, 
and  secure  the  sides  by  temporarv  supports,  the 
number  of  which  and  the  way  of  fixing  will  alto- 
gether depend  upon  circumstances.  If  there  is 
room  for  tne  bars  to  be  fixed  inside  the  old  casing, 
there  will  be  no  difficulty  whatever  in  re- barring 
the  shaft.  Column  pipes  for  pumping  should  be 
fixed  perfectly  plumb,  by  means  of  a  line  and  stavs, 
put  in  every  6ft.  at  least.  Wooden  ^des  for 
cages  should  also  be  pot  in  perpendicular  and 
secure.  In  most  cases  two  will  suffioe,  one  at  ea^ 
end  of  cage,  with  four  receiving  guides  at  top  and 
bottom.  The  two  guides  should  be  in  a  right  line 
with  the  winding  rope.— G.  Wobland. 

r4703o.]-Safety -Valve  for  Kltohen  BoUor. 
— In  my  opinion,  and  most  of  the  plumbing  trade, 
the  best  valve  for  kitchen  boilers  is  the  one  manu- 
factured by  Messrs.  John  Warner  and  Sons,  and 
sold  by  all  plumbers— the  Bandall*s  Patent  Safety- 
Valve.  -Chas.  Hoskbn. 

[47037.]  —  Watohmakera  and  Jewellers.  — 
Tes,  there  is.  Kell^'a  people  publish  "  The  Watch 
and  Clock,  Goldsmiths^  and  Jewellers*  Directory." 
Price  20s.— C.  S.  M. 

[47053.]  —  Oonaervatoiy.  —  A  Queation  for 
Speotmm  Analyaia.— Using  ground-glass  for  a 
conservatorv  is  certainly  a  drawback.  Ordinary 
pUdn  glass  transmits  only  the  luminous  rays  of  the 
son,  and  is  opaque  to  the  non-luminous  heat  rays. 
The  only  heat  giving  power  of  the  sun's  rays  in  a 
conservatory  made  of  plain  glass  is  therefore  due 
to  the  luminous  rays  ox  ^e  sun.  Now,  in  the  case 
of  ground-fflass,  owing  to  repeated  reflection  and 
the  dispernon  of  light,  the  number  of  luminous 
rays  entering  the  oonservatery  is  reduced,  and 


destitute  of  colour,  except  white,  and  arelmytliiag 
but  beautiful.^J.  Joxxs. 

[47056.]— Bacteria.— It  seems  to  me,  who  pen 
much  of  my  life  studying  and  fighting  these  beingL 
that  *< Cygnet's"  difficuUv  is  due  to  not  bo^ 
the  wort  after  straining  from  the  rye  and  msn 
meal.    Unless  this  is  done  it  is  not  postible  to  kesp 
the  barm  free  from  the  germs  of  bacteria— Isdie, 
acetic,    butyric — because,    in  spite  of  soientifte 
theory  to  the  contrary,  practical  men  who  havt 
only  observation  and  experience  as  their  guides 
irresistibly  conclude  that  these  germs  havefheir 
origin  in  Uie  albuminoids  of  the  cereals  emplojed 
in  brewing.    The  albuminous  matter  or  endoepemi 
of  cereals,  such  as  barley  and  rye,  is  composea  of  a 
mass  of  cells  united  into  a  tissue,  and  it  is  the  con- 
tents  of  these  tissue  ceUs  that  are  called  endospenn 
and  carbo-hydrates.     This  endospenn  consists  of 
three,  if  not  four,  distinct  albuminoids  or  pioteidi 
—soluble  albumen,  soluble  casein,  fibrine  (oigsa- 
ised  nuclei),  and  aleurone— which  there  is  resioo 
to  believe  are  of  different  chemical  or  moleenlsr 
constitution ;  judged  to  be  so  not  from  dhsniosl 
analysis,  but  because  they  are   coagulated  sad 
rendered  inert  in  water  at  different  temperatures. 
The    laotio    ferments    which   «*  Cygnet  "  en- 
courages, by  leaving  aside  the  masn  or  wort  for 
twenty-four  hours  before  the  alookolio  tomlssre 
added!,  is,  as  was  pointed  out  by  M.  Mdge-Mourisi, 
transformed  adnble  vegetable  casein.    This  laelie 
ferment,  which  I  have  no  difficulty  in  controOiiig 
in  flour  Darm  atltemperatures  below  80*  Fahr.,  has  s 
decomporing  action  on  vegetable   fibrine  esUs; 
their  non^  development  in  a  fermentable  fluid 
intotorulss  by  endogenous  divisioa  is  anested; 
they  dissolve,  and  the  granular  protoplasm,  in  the 
presenoe  of  excess  of  acid,  develops  into  Datrric 
and  aoetio  serms.  The  practical  brewer  and  beksr, 
with  knowledge  bom  of  experience,  while  th^ 
may  not  reason  as  above,  act  on  the  assumption 
that  it  is  true,  and  the  brewer  will  not  hngsrin 
bringing  the   wort   to   a   boil    after    stxamiof, 
boiling  Diiikly  and  thoroughly,  till  he  sees  the 
albummous  matter  coagulated  and  in  flocks.   The 
lactic  produdng    soluble    casein    is    not  killed 
by  merely  raising  the  heat  of  the  wort  to  212'' 
Fahr.  That  is  why  milk  boiled  at  that  tempentore 
will  not  keep,  even  although  atmospheno  genn 
are  exdudedf;  but,  prolonged  boiling  of  the  wort, 
aided  by  the  astringent  tannin  of  the  hop,  wiU 
coagulate  theoasein,  and  that.  I  believe,  is  the ressoo 
for  the  almost  total  absence  of  lactic  organisms  froes 
BritUh  beers.    And  that  is  also  why  <*  Cygnet" 
finds  sldmmings   from   a  back   attenuated  with 
pure  yeast  contain   few  bacteria.     The  brewer 
coagulates  the  casein  and  fibrine  from  which  thsv 
arise,  and  renders  these  substanoee  soluble  ana 
assimilable  to  the  alcohoUc  tomlse.    «<  Cygnet's" 
difficulty  to  coax  the  '*  old  mother  "  to  send  her 
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which  is  self-explanatory  and  fuUy  dimensioned. 
Front  and  side  elevations  are  l^in.  to  the  foot;  de- 
tails \  sixe.— H.  L.  Cbatb. 

[47032.]— Stonehenge  and  Sun-Worahip.— 
It  is  stated  there  are  two  gnomons  and  stations 
at  Stonehenge  for  observing  sunrise  2lBt  June  and 
sunset  21st  Dec,  but  there  are  none  existing  for 
sunrise  at  the  winter  solstice  or  for  sunset  at  the 
Bummer  solstice,  unless  the  same  gnomons  were 
used.- W,  B.  P. 

r47032.1-Stonehen»e.-As  "Neo"  is  so  very 
interested  ia  Stonehenae,  he  could  not  do  better 
than  read  the  chapter  v^ch  is  devoted  to  the  sub- 
jectin  ''English  Traits,"  b?  the  American philo- 


therefore  abo  the  amount  of  heat.  Anyone  may 
notice  these  differences  of  light  and  heat  by  going 
into  a  room  with  plain  glass  windows,  and  then 
into  one  with  winaows  of  ground-slass.  But  it  is 
just  possible  that  the  flowers  would  thrive  better 
bvamore  careful  attention  to  the  conservatory. 
The  latter  should  be  so  constructed  as  to  admit 
abundance  of  air ;  and,  in  summer-time,  the  roof 
(and  better  still,  the  glazed  sides  as  well,  except 
the  north  side),  should  be  removed,  as  the  rain, 
dew,  and  the  direct  rajrs  of  ^e  sun  produce  a  ridi- 
ness  of  foliage  and  vividnees  of  colour  in  plants 
that  cannot  be  brought  about  by  any  artificial 
means.  Without  this,  the  plaits  in  a  few  years 
become  long-stemmed,  naked,  and  almost,  orquite. 


offsprings  to  the  surface  as  skimmings  after  the 
first  broust  is  doubtless  due,  not  eo  much  to  the 
presenoe  of  bacteria,  but  to  the  not  boiling  of  the 
wort.  If  pure  malt,  and  not  more  pure  sound  lyei* 
used  than  the  malt  diastase  can  invert,  and  the 
wort  resulting  from  their  proper  mashing  ii 
thoroughly  boued,  cooled  rapidly,  and  fermenta- 
tion started  (according  to  quantity),  between  51^ 
F^hr.  and  70""  Fahr.,  and  the  proper  saline  elessenti 
are  present  neoessaiy  for  healthy  cell-life,  then  so 
power  in  nature,  that  I  know  of,  except  anatma- 
sphere  chemically  altered  by  electricity,  will  prevent 
the  yeast  xieing  to  the  surfaoeu  Bat  "Qjgsst 
would,  there  can  be  no  doubt,  prodooe  a  pgrersua 
stronger  yeast  with  a  bottom  rather  than  a  lurnee 
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fermoitatlon,  whether  the  wort  is  boiled  or  on- 
boikd;  hif  aim  being  yeast  rather  than  a  high 
Alcoholic  and  rapidlj  fermented  beer.  And  it  is 
idtimble  to  start  each  new  fermentation  with  a 
'*itore  "  or  *<  mother  "  from  malt  beer  skimmings. 
I  find,  in  my  experiments  with  yeast,  the  best  and 
purest  food  for  the  cells  is  the  ash  of  carbonised 
figs,  raidns,  and  malt  grains.  Unfortonately  the 
uh  is  black,  and  the  fluid  is  a  porter-oolonr  in 
proportion  to  qnanti^  of  ash.  Tne  ferment  tubs 
iboald  be  oorered  till  fermentation  is  in  fall  force, 
tnd  carbonic  add  is  being  rigidly  OTolyed.  As  to 
keeping  the  yeast  ooverM  or  nncorered,  it  is  of 
DOie  eonseqnenoe  to  keep  it  cool,  but.  if  oovered, 
it  should  be  in  a  barrol.  fall,  and  made  air-tight ; 
if  kept  in  open  tabs,  leaTe  them  open  and  nn- 
ooTered,  so  as  to  allow  ttie  cells  free  oinrgen  for 
ceipiratien,  instead  of  compelling  them  to  obtain 
this  necessary  oxygen  from  any  onaltered  sugar, 
or  from  the  protopiafm  and  ceUuloee  of  weak  oellS| 
whidi  the  soonger  cells  kill  by  excreting  an  add 
inraniTe  ferment.— W.  A.  Tboxs,  F.B.M.S. 

[47061.]— VizlBff  Brass  fbr  Halting.— Put 
5oi.  copper  into  a  small  cruoiUe,  melt  it,  and  then 
thiowm  2os.  melted  dno;  stir  it  with  a  stick  of 
wo<id,  and  pour  it  out  into  a  hole  in  your  moulding 
isftd.  When  cold,  try  the  metal  with  a  file  for 
eolonr.  Tben  remelt,  and  when  melted  add  4oi. 
lead,  and,  if  the  oolour  is  too  deep,  ioz.  to  loi. 
ztBC,  acccnrding  to  judgment,  as  experience  is  the 
oDly  guide.  Do  not  use  any  tin,  solder,  antimonv, 
orgunmetal  to  mix  with  the  brass,  or  it  will  Be 
hanL  The  lead  used  should  be  quite  pure.  For 
Isruer  quantity  use  proportionate  weights;  but 
jo&ment  ie  required,  as  oopper  is  Tery  variable. — 

J.  SUTOUTFB. 

[47064.]— Flight  of  Bifle-BnUet.—Xhe  pro- 
bms  propoeed  by  '*  A  Bifleman  "  are  indetermi- 
nate for  want  of  suifldent  data.  The  following 
tqoation  will  show  this  and  may  interest  him.  If 
i  be  the  lateral  deriatiim  of  the  buUet  in  feet, 
eaused  by  the  wind :  /  thetimeof  flight  in  seoonds ; 
9  the  Tdooity  of  the  wind  in  ft  per  sec ;  a  the 
lateral  aeoeleration  of  the  bullet  in  ft.  per  see.  fbr 
imitTelodty  of  wind  (1ft  per  sec.) ;  then  we  hare 
this  equation— Tiz.,  tf  =  <  r  —  1  /a  log  (<  a  r  +  1). 
The  constants  f  and  a  must  be  gir^  or  ascertainod 
byeneriment  The  datum  of  T<  A  Bifleman"  that 
/a  *oft.  for  the  first  100  yards,  combined  with  the 
others,  would  enable  us  to  find  t  for  the  first  100 
yards ;  but  mathematios  will  not  enable  us  to  deduce 
thence  tha  time  of  describing  the  next  100  yards, 
which  tima  must  be  known  in  order  to  get  the 
kteral  derintion  at  200  yards.  For  the  high  relodty 
of  a  projectile,  ttie  relation  between  it  and  the 
resistanoe  oA  the  air  can  only  be  giren  bj  an  em- 
pirical and  Imt  approximate  formula,  llie  kbove 
«Quation  depends  on  the  fact  that,  for  a  low  toIo- 
dtv,  iueh  aa  that  of  amoderate  br«eie,  the  pressure 
of  the  air  ie  sennbly  proportional  to  the  square  of 
that  telodty.  The  equation  enables  us  to  see  this 
moeh,  that  for  a  gentle  breexe  in  which  t  is  small, 
the  donation  is  nearly  proportional  to  v  and  to  the 
tioM  of  flight ;  also  tnal  as  the  time  of  describing 
sich  suoceedre  100  yards  increases  Terr  rapidly 
bom  the  resistance  of  the  air,  the  deriation  in- 
creases very  much  mere  rapidly  than  the  distance 
traTersed  try  the  ball.  For  further  information  it 
is  neoeatary  to  consult  empirically-constructed 
tables.— DxTBUSisrais. 

[4706S.]— Swelling  and  Pain  aboat  the 
Knees.— HomoBopathic  remedy  for  young  gent: 
Aconite,  two  pflules  erery  four  hours  for  two  or 
three  daTs.  For  young  lady,  arnica  idlules  two 
erery  three  hours  for  two  oays :  at  first  arnica 
loticm  for  the  knees,  every  day  kept  moist  with 
loft  linen. — A  Sthpathibeb. 

[47069.]— Frult-Orowing.— Books  on  this  sub- 
ject seem  to  be  rather  scarce.  There  is  a  work 
eatitled  «*  Our  Common  Fruita,"  by  Ifo.  Bayle 
Bernard,  which  will  most  probably  give  **  High- 
lander*' all  the  information  he  requires.— W. 
Heslt  Richmond. 

[47077.] — Oasehardsnlnir.— The  most  dmple 
method  by  whidi  *'Cyde*'  can  caseharden  Lis 
collars  ia  to  take  a  small  cast-iron  box,  dose  at  one 
ead,  fill  it  with  ooal-dust,  the  collars  being  in  the 
nddst  of  the  dust,  eement  np  the  open  end  of  box 
with  day  to  exdude  all  air,  heat  the  box  in  a  bright 
Cre  for  four  hours.  Quench  them  in  water  con- 
taining a  small  quantity  of  salt  A  small  quantity 
of  ydfow  prussiate  of  potash  will  greatly  facilitate 
the  hardening.— K.  Pazsov. 

^7079.1— Begulator.— The  index-plate  at  the 
bottom  of  the  pendulum  of  a  regulate  ia  for  the 
perpoee  of  showing  through  how  many  degrees  of 
a  eirde  the  pendulum  is  swinging.  This  is  useful 
to  the  dookmaker  when  adjusting  the  amount  of 
wdcht  necessary  to  drire  the  dock.  It  is  also 
tnefixl  as  giving  an  indication  by  the  dirahiished 
are  of  Timtion  of  the  pendulum  of  the  effect  of 
odd  on  the  oil  of  the  dock,  as  also  to  indicate 
when  it  is  positiyely  necessary  that  the  dodc 
should  be  cleaned.— PjLBXDffBON  and  Fbooshax,  4, 
Chenge-aUey,  London. 

[47079.]— Bsgulator.  ^  The  index-pUte  Of«r 


whidi  the  regulator  pendulum  swings,  is  to  indi- 
cate the  degrees  of  arc  on  each  dde  of  aero.  Its 
proper  name  is  "  degree-plate,'*  and  its  use  is  to 
show,  or  point,  by  means  of  the  pointer  at  the  end 
of  the  pendulum,  whether  the  same  aro  of  the 
swing— to  use  a  home-made  expresrion— is  bdng 
kept,  whether  it  Taries,  and  in  what  sum  the 
variation  consists.  The  degree-plate  is  marked 
r.  2^,  3^  4^  on  each  side  of  sero,  or  the  line 
which  the  pendulum  ooyers  when  hanging  in  a 
state  of  rest  It  may  be  interesting  to  mention 
that  the  first  dock  with  a  pendulum  that  was 
made  in  England  was  by  a  horologist  named 
Bidiard  Harns,  in  1641,  and  waa  set  soing  in  St 
Paul's  Church,  CoTont- garden.— C.  S.  M. 

[47080.] -Vita.— I  believe  all  fits  are  eaosed  by 
worms.  Take  dna,  three  pilules,  aightsnd  momhig 
for  a  week  or  two :  then  diinafor|a  week,  fta— 

HOXOBOPXTHT. 

[47083.]— Diab«tSB.—CkmBult  a  good  homoeo- 
peihie  doctor.  Common  unsweetened  gin  with 
cold  water,  taken  ni^t  snd  morning,  might  be 
tried  first.— A  Stscpjlthisbb. 
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Tk»  n^imltf  and  HtUa  a/  querie§  wMdk  r«matn  wioii- 
no«nd  for  ftv  weOU  are  inserted  in  tkit  Uet.  and  if  $m 
unanewered  are  repealed  four  weeke  afUrwatde.  We  tnui 
our  readere  mU  look  over  the  Uet  andeemdwkai  it^ormoHon 
they  can  for  tke  len^^their/elUnooon$ributor». 
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USEFUL  AHS  SCIEVTI^C  HOIES. 

Fossils  uniting  the  Oharaoters  of  Pigs 
and  of  Konkeys.— Some  time  ago  M.  P.  Gtarrais 
disooTered  in  Upper  Eooene  strata,  near  Apt,  in 
Franoe,  a  portion  of  an  upper  jaw  with  teeth 
which  exhibited  an  analoay  to  those  of  oertain 
onmiTorous  padiyderms  alEBd  to  the  SuuUe,  and 


vet  resembled  in  other  respects  tiiose  of  Uie  mon< 
keys.  For  this  fossil  {ainge'coehon)  he  suggested 
the  appropriate  name  of  Gebocherut.     In  spying 


the  mammalian  remaina  found  in  the  phosphorite 
deposits  of  Qoeroy,  M.  H.  Filhol  detected  several 
spedmena  of  Ceboeherus,  whioh  enabled  him  more 
fully  to  describe  the  dentition,  our  knowledge  of 
which  was  prerioudy  very  impcnrf  eot.  But  he  also 
discovered  other  somawhat  similar  remains,  which 
appreached  yet  more  nearly  to  the  monkeys,  and  to 
these  he  save  the  generic  name  of  Dol%oeh§ni9, 
Quite  lately  he  has  obtained  an  almost  complete 
head,  with  lower  jaw  in  place.  This  unique 
fossil  he  described  before  the  Academic  des  Sdences 
at  their  meeting  on  ICay  1.  It  is,  therefore,  now 
proved  beyond  all  doubt  that  there  existed  during 
the  late  Eooene  period  a  group  of  mammals  (iWAy  • 
simians)  which  united  many  of  the  oharaoteristioB 
of  the  pigs  on  the  one  hand  with  those  of  the  mon- 
keys on  the  other— an  association  of  oharaoters 
which  naturally  gives  to  these  fossils  a  peouUar 
interest  to  the  student  of  evolution. 

Of  the  400,000  tens  of  Bessemer  ingots  whidi 
were  used  for  other  purposes  than  rails  in  1881,  a 
largepart  took  the  form  of  blooms  for  export  to 
the  United  States.  The  production  of  blooms  in 
1881  was  about  100.000  tons  in  excess  of  that  of 
any  former  year.  About  50,000  tons  of  ingots 
were  manufactured  into  tires,  axles,  and  general 
f  orginjgs ;  and  16,000  tons  were  made  into  angles 
for  sh^building  purposes,  and  so  forth. 

Ths  Census  Bureau  revised  report  of  the  United 
States  population  statistics  shows  an  area  of 
2.900, 1 70  square  mOes.  The  population  is  60, 166. 788, 
the  number  of  fttnOies  9,946,916,  and  of  dwellfaigs 
896,612,  being  an  average  ox  17i  persons  to  eaoh 
square  mile. 
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C47088.J— Ploturs  Frames.— Are  there  any  rules 
of  the  materia),  oolour,  breadth,  deptb,  and  section  of 
these!  I  am  a  perfect  norioe  in  this  matter,  and 
pieture-frame  makers  I  find  oinnot  hdp  one  in  it  Th  y 
can  only  a^y  sooh  and  such  a  kind  of  frame  usually  goes 
with  water-oolonrs,  engravings,  or  photographs,  as  the 
case  may  be  :  whioo,  being  inteipreted,  means  that  such 
and  such  is  the  present  fashion.  I  haw  been  led  into 
askins  there  questions  through  endesTouring  to  find  a 
substitnte  for  gflt  mouldings  for  framing— a  detail  in 
household  decoration  not  surpassed  by  any  other,  in  my 
opinion,  for  vulgaiity  and  pretentionsness ;  and  I  haTe 
tnooght  the  various  woods  offer  a  desirable  field  for  the 
neeessary  varietf  required,  and  where  their  natural 
odour  ii  not  suitable  it  might  be  treated  in  some  unob- 
jectionable manner  to  make  it  so.  I  should  esteem  it  a 
favour  if  any  of  your  readers  (and  I  sbonld  think  there 
are  many  vho  oould)  give  me  a  few  hints  or  r»fer  me 
to  any  published  inf 01  mation  on  the  subject.  I  do  not 
want  expensive  frames.— Salt. 

[47087.]— Small  Iiannoh.— I  am  thinking  of  bnild- 
iog  a  small  launch.  Will  acme  practical  reader  of  the 
**  £.  M.'*  kindly  gire  me  the  beneat  of  his  adrioeon  a 
few  points  I  It  is  to  be  18ft.  long  and  6ft  beam— at 
least,  so  far  as  at  present  decided.  I  want  to  get  a  good 
spied,  and  light  draught  of  water ;  the  lines  will  be 
tolerably  fine  for  the  sake  of  speed.  I  want  to  know 
whether  a  steam  cylinder  Sin.  by  6in.  will  be  sufficient  to 
gtre  a  good  speed,  worked  at,  say,  801b.  pressure,  what 
Kind  ox  boiler  to  get— whether  rerticd  or  horisontd— and 
dimensions  of  it  i  What  would  be  the  best  kind  of  screw, 
vhat  sin  must  it  be,  where  could  I  get  it  from,  and  i^- 
pro^mate  cost!  I  suppose,  for  a  rirer launch, that 
twinscrews  would  really  be  the  beat  But  I  am  afraid 
that  in  a  small  boat  the  machinery  would  be  too  oompU- 
cated  ;— I  should  be  glad  of  adrioe  on  this  point.  I  am 
of  course,  aware  that  it  will  be  impossible  to  get  all  my 
requirements  in  a  small  boat  If  great  speed  is  required , 
a  great  deal  of  ^ace  must  be  dyen  up  to  machinerjr. 
But  I  shall  be  extremdy  obliged  if  some  reader  will 
kindly  proportion  all  the  prindpal  parts  for  m*,  so  as  to 
getthebest  effect  One  naturally  does  not  like  to  be 
passed  by  every  small  tuff  on  a  rirer,  and,  therefore, 
wants  seme  degree  of  speed.  I  shall  be  glad,  therefore, 
if  anyone,  in  giring  me  adrice,  will  also  estimate  the 
speed.— Habinbr. 

[47068.1- To  Dr.  Bdmvnds.— I  have  a  child  16 
months  old  Tery  backward  in  evarv  respect :  has  not  yet 
a  singls  tooth  through,  no  streagtti  in  nrr  legs  to  make 
any  attempt  at  waUang,  and  is  verr  smalL  Xtseems  to 
me  die  does  not  assimilate  all  the  food  she  takes  (milk 
and  bread,  sago  pudding,  oatmed.  Ac.),  as,  notwith- 
standing her  being  tolerably  hearty  for  so  small  achild, 
she  does  not  make  flesh,  and  ii  really  very  poorly.  Bom 
a  little  prematurely,  owing  to  a  fall  a  fortnight  before 
birth. — u.  N.  W. 

r47089.J— FossU.-Can  anyone  tell  me  the  name  of 
the  foasilof  which  I  send  a  sketch  T  It  ii  in  a  depres- 
sion in  a  stone  which  my  dog  brought  me  out  of  a 


badge.  Thesketdi  is  natural  siae,  the  part  a  being 
lightbrown,  frvery  sbmU  cellular  formation,  and  the 
rest  of  the  stone  apparently  flint.— W.  S.  K. 

[47080.1— Tramway  into  Qravsl-pit.— I  am  now 
about  laying  down  the  metale.    How  much  higher  the 
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outer  rail  ought  to  be  than  the  inner  one,  the  outer  one 
laid  to  a  68ft.  radios,  the  inner  one  about  66ft.  radius  ; 
the  incline  of  the  line  is  10ft.  in  140ft  Note— The 
horse  will  only  walk  with  truck-load  of  gimrd.— H. 
BooKsa,  Sidcnp,  Kent 

|47091.]-Inliabited   Hcuss   Duty. -To   Ha. 
Fasn  WBTBisniLD.— I  hare  built  a  house  and  abop. 
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the  domettic  ■jiHifwipfa  of  'VM)  .are  not  oompletedi 
end  the  shop  it  ocpagM  O^  Ut  the  daytime  for  buai- 
oeM,  no  one  ftleeping  on  tbc  premiiee  at  ni8ht;bntl 
find  I  haye  to  pay  inhaMttfH  honae  duty,  rates,  and  in- 
oomo  tax.  Will  yoa  tell  ma  viiat  ratei  and  taxee  ean 
legally  be  demandad  1  and  oblice-^iMBo. 

[4709S.]-Optical  nilMlOA.— To  Dr.  BDinnn)i.~I 
baToforaome  time,  when  lookinf  at  a  bright  ligtitbaeked 
with  a  dark  ffnmnd,  obeerved  a  halo  etroof  Iv  tteged  with 
prioBatie  eoMMtre,  the  rrd  raya  ontMde  toe  efrele,  the 
▼iolet  inside,  the  ineloeed  space  flDed  with  radial  licee 
or  rays.  Fleaie  ssy  to  what  oanse  this  optieal  iUnaion  is 
doe,  end  whether  it  could  be  got  rid  of  ?  I  may  add 
that  I  am  well  up  in  years,  but  enjoy  a  goodstaiteof 
health.-P.H. 

[47003.] -Double  Btaam-cliMt  — I  bare  a  nwidel 
steam-engine  of  two  cylinders,  caoh  l|in.  by  Siin.,  wockkd 
of  comse,  on  the  same  shaft,  and  the  two  '*  throws  "  or 
cranks  of  tiio  latter  are  only  2in.  apart  (inside )» thus 
making  the  faces  of  the  cylinders  (agninst  wbieh  the 
slides  work)  l|in.  apart.  Now,  I  want  some  of  your 
kind  eorrespondents  or  leaders  to  say  if  I  oan  introduce  a 
sb'de- valve  of  such  dimensioss  and  shape  as  can  be  con- 
veniently fixed  between  the  two  cylinders.  The  engine 
has  hitberto  been  worked  by  the  slide-vslvss  being  out- 
side the  cylinder  :  but  aa  this  necessitated  two  etiiun- 
pipes  and  two  exnansts,  I  am  anxious  to  change.  How 
can  I  manage  to  get  the  two  eccentrics  on  the  iniide  of 
the  ennk-shaft,  also  t-J.  X.  L. 

riVQ94.]— Oombustlon  of  Coal.— WUlan^of  yonr 
ntUDCioDB  cbflfniral  experta  tell  oe  how  to  work  out  in 

}>Iain  filguxua  toe  qpiantity  of  atmotpheric  air  reqnirod  to 
don  CO*  !  or,  in  ether  woide,  enppose  theanalysiaof 
coal  was— 

Qurbon    «. 88-42 

Hydzugen 5*61 

Oxygen  ..,...» 5-97 

Caknlnte  the  w«*ght  of  air  «p9Bired  to  bom  flCowt.— 
ATMosrannio  An. 

[iroeSw]— Faint  for  Xooo.  Basiami.— Win  any- 
one inf  cnn  me  what  ingxodients  to  use  In  nixing  p^iixt 
for  looo.  eogine,  so  aa  to  stand  heat,  the  flnishiageo»te 
to  be  green  and  nown  t  Aiao,  wiiat  varnish  to  naa  !— 
Cmsr. 

r470e&]— ZieffAl.~To  Mm,  A»d,  WnTn^anPi^p, 
SoUdtor.'-IjHitJannary  I  fefl  out  of  w^^,  and  my  Mile, 


instead  of  stopping  with  me  «nd  ^orpmer  vht^t  ah^ 
oould  as  a  tailoress,  went  home  to  her  Utbef,  lind  tiuw 
she  will  not  oome  back,  though  I  have  cent  npfiLUtdlv 
and  asked  her.  I  scmt  hflr  iiv»«y  "whtu  I  f  ot  in  vojf  k 
amin,  bvt  haye sow  dlseentjnned  aidii  i?  monty .  u  vbe 
tnll  not  eome  hack.  Wow  die  hsa  put  it  i  u  Ut  a  traUotUff  ^ 
handa,  and  he  hM.B«ntme  a  latter  to  f  s>  udIi^u  I  nnua^ 
tain  my  wife,  he  ia  insimalsd  to  Lsaiii;  prc'<^«c<3ii;igs 
aoainst  me.  My  wifo  and  her  molhor  tam^  la  tny  piune 
wnenlwaaout,  and  removed  several  hK^cIvo  ui  fuiui^ 
tore  which  have  becfi  bought  with  mv  inunoy%  oa  mvil  «s 
a  sewiBg4Baehine  which  I  bought  for  Wr  WJIJ  voa 
kindly  tell  me  whether  »he  was  action  nstht  In  doing 
this,  snd  whether  they  can  contp^  Q^  ^  ^^t^P  ^^  *hi\e 
she  is  away  against  n»y  wish  1'-a9  UvroxTUjiAVB  Bxax* 

OICT. 

147007.]— Loss  of  Smell.— To  Dm.  Edmuxds.— I 
should  feel  very  grateful  for  advioe  cm  the  following 
case  :~I  have  been  subject  to  a  cold  in  the  head,  more 
or  less,  for  the  last  seven  years,  and  for  the  last  four 
years  my  sense  of  smell  has  almost  gone.  Sometimes  in 
tile  morning  I  can  smell  a  little,  but  towsrds  the  aftet- 
noon  or  evening  I  ceonot  smell  at  all.  Ocherwise,  I  en- 
joy very  good  health.  I  am  oigaged  out  of  doors  ;  age 
25.  Any  doctors  I  have  fonaiuted,  say  that  the  affection 
of  the  nose  has  become  dbtome,  biit  that  a  diange  of  air 
might  do  me  good— whith  X  hm  tried,  but  without  suc- 
cess.—T.  H. 

[47098.1— Bngine  OnaelMv-Will  any  reader  give 
me  ioformation  on  the.  followmg  questions  T— 1.  To  tind 
the  angular  advance  of  an  engine  T  9.  To  find  the  angle 
of  the  crank,  andposition  of  the  piston  at  anv  pert  of 
the  stroke  t  8.  How  I  may  find  the  pressure  of  water  in 
a  tank  when  full,  which  baa  an  incline  base  f— FHmix. 

147080.]  —  Sunrise  and  Sunset.  —  Would 
'*F.BJk.8."  kindly  state  at  what  point  of  theboiiaon 
the  sun  rises  and  sots  91  June  and  21  Dec.,  rsapeetively, 
in  UUtude  61*  9*  40^"  N.  t-«W.  B.  P. 

[47100*1— Xioso.-WBawe  0et|iBflr^wm  someone 
kindly  inform  me  how  to  try  over  a  pair  of  valves  to  get 
correct  length  of  eccentric  rods,  Ac,  and  the  use  of  the 
circles  that  I  have  seen  valve^setters  make  on  a  piece  of 
brass  when  getting  length  of  rods  t— Doxx-^jonrr. 

[47101.]— Polypus.— To  Db.  Boxuvds.— I  suffer 
from  this  ailment,  and  have  it  out  every  few  months,  but 
there  seems  no  prospect  of  a  cure.  I  see  inNo.  826  of 
*' ours/' repliee  7768,  p.  840,  two  correspondents  give 
remedies.  One  aJ»iaca  a  few  drops  of  **  Dutch  drope  " 
to  be  put  in  a  spoon  and  applied  with  a  camel-hair 
brush  as  far  up  ihe  nostril  aa  possible  every  few  hours, 
when  the  polypus  will  wither  away  in  a  few  weeks  at 
most.  Another  states  that  **  after  paying  numerous 
guineas  to  the  doctors  to  no  purpose,  he  waa  enred  of 
polypus  by  taking  tannin  as  a  snuff.*'  On  p.  416,  No. 
899,  anotber  writer  sa/s :  **  Use  fox-fflove  leaves  dried 
and  powdered,  and  take  it  as  rnuff.*^  On  p.  616,  reply 
10496,  No.  856,  another  writer  givea  the  following,  taken 
from  **  Dr.  8kelton*a  Sdenoe  and  Practice  of  Meoioine  ": 
Gallic  acid,  two  dracbme  ;  male  fern  root  powdered,  two 
drachms  ;  sanguinaria,  one  drachm  ;  triturate  finely  and 
use  freely  as  snuff.  Said  to  be  an  excellent  remedy  if 
the  nasaJ  bones  are  not  affected.  Does  Dr.  Edmunds 
think  either  of  these  remedies  likely  to  be  of  use,  and  if 
he  has  not  much  opinion  of  them,  would  their  applica- 
tion be  injurious  in  any  way  T— D.  L. 

[47102.]-AstronoBiy.-Piof.  B.  S.  BaU,  in  his  lee 
tore  **  A  Olimpee  tbroogh  the  Corridors  ot  Time  **  {I'ide 
'*  £.  M.,"  Nov.  4,  1681,  pp.  204),  afiirms  that  tbe  day  is 
becoming  longer  and  longer  aa  the  moon  becomes  more 
xempto,  and  at  aome  period  of  the  •moon's  prpximity  tbe 
duration  of  the  day  was  not  mom  than  three  houxa,  with 
a  tide  flowing  over  the  whole  of  Bogland.  With 
dimkiishing  tde,  the  friction, surely,  will  dimiaish  also*- 
the  day,  therefore,  diminishing  too,  §§  the  moon  isflKoe 
remote— as,  admitting  the  likelihood  or  truth  of  this  al* 
•*beontiful"  tidal  hypothM^  with 


tha  loss  of  IHction,  tho  earth'i  velocity  wiU  gain. 
(>ppoeitelr,  thea«  the  day  will  be  longer  in  proportion  to 
flow  of  tide,  or  three  days,  postibly,  might  be  more  like 
the  globe's  rotation  period  with  the  tide  so  mighty  aa 
described*  Thinking  ie  a  little  odd  the  professor  shoull 
fo  seem  to  transpose  tiie  eopditions,  snme  astrooomer 
might  kindly  throw  light  on  the  question*  and  obligo— 

IXTBBXST. 

[47108.]— Bzplosions  in  Collieries.— Possibly 
some  one  of  the  trudite  chemical  contributors  to  the 
columns  of  the  "  £.  M.,"  &c.,  would  kindly  inform  me 
if  conceivably  is  to  be  entertained  the  adrnission  of  a 
flow  of  non-explosive  or  neutralising  gas  into  the  eoal- 
pft.  either  with  the  air-current  or  otherwise,  for  theobiect 
of  destroying  the  explosive  properties  of  tbe  igniting  ny*> 
drogen  or  earburetted  gas  :  and  either  by  ooJibiniiur 
uith  it  or  diluting  it,  carrv  it  off,  innocuous,  or  materially 
modify  its  risks  uid  repetitions  of  fatalities.  Such,  say, 
nitrogenio  gas,  if  not  in  itself  too  seriously  injoriona  to 
life  in  the  pit,  to  be  contained  in  gaa*holders  below  in 
the  workings,  or  at  tbe  pit  mouth,  for  servioe  if  oocasion 
required,  for  purifying  or,  if  possible,  rendering  oote 
secure  the  mine.— Ajrri-HiSK . 

[47104.]-^Ziicht  Pont.- Win  BomeoiM  who  knows 
all  about  itTkindly  ttite  me  #uU  instrueOons,  with 
mesanrsments,  pi  iocs,  «c.,  for  making  a  miniature  punt. 
~  I,  very  Ugbti  narrow,  and 


having  canvas  sides  and  endSi 

swiit.  but  capable  of  carrying  two  persons  T  Also,  in- 
sttuctions  for  an  amaienr  to  make  a  pair  of  osrs  or 
paddles  for  the  above,  to  be  used  vrhen  necessary.— Mkd- 


Id71060^^unel 
meone  kindly  give 
dng  an  enamel  for  pi 


someone 
using  I 


te    mHet   fWatoi.-Will 
me  instructions  for  making  and 


^  photogmphs  T    Is  there  any  kind  of 

vaou>h  ever  used  to  give  them  a  bright  and  evensmfaoe ! 
If  so,  what  ia  the  formula  ?  I  have  a  snail  bottle  of 
Newman's  enamel-paste,  which  is  very  UUok  end  stiff. 
Onghtittobeao,orongbtlto  dilute  it  with  anything  I 
It  is  so  thick  that  I  ean  hardly  wipe  it  off  the  prmt,  as 
the  directions  say  it  »hould  be  done. — Joax  Halx. 

[47106.]— Dry>plate  Photography.— Will  any 
reader  please  answer  the  following  queyieel— 1.  In 
*'  Easy  Leseons  in  Dry-olate  f^ot'^giapby/'  a  few 
numbers  back,  is  mentioned  a  *'  dmplB  lens  "  among  the 
lenses  used  in  photoerapby.  Am  X  to  understand  that 
this  is  simply  an  ordinary  mcsiieeus,  with  the  convex 
side  towarJs  the  prepared  plate.  I  have  used  wch  a  leas 
but  did  not  get  tbe  pictore  properly  distinct,  from  the 
plate  being  out  of  focus.  I  Msign  this  to  one  of  tmo 
caosee,  either  that  the  ground-glass  and  plate  were  not 
in  the  same  position,  or  that  ne  Inminooa  and  a«tinic 
foci  of  the  lens  did  not  coincide.  Oan  anyone  tell  me  is 
the  latter  the  most  likely  T  9.  What  does  ••  emulsify  " 
mean,  and  what  changee  does  the  gelatine  undergo  in 
the  process  T  8.  Will  soaking  a  gelatine  film  in  alum 
solution  render  it  hard,  so  that  it  eannot  be  washed 
away  by  running  water  f— F.  J.  N.,  liverpeol. 

[47107.]— Bleaohing'  OatA.— Can  any  of  your 
readers  inform  me  of  any  other  meens  of  bleaching  oatPb 
except  by  drying  on  kiin  and  using  sulphur  T^Novios. 

[47108.1— Spring"  Blind.— I  wmit  to  make  some 
outside  blinds  for  room-windows.  WHl  some  reader  of 
the**B.H."tellme  how  to  make  the  spffng  toflton 
the  roller,  eo  when  a  cord  is  pulled  the  blind  will  go  up  f 
A  sketch  will  greatly  aesist— Oxx  ui  A  Pix. 


[47109.1— Ghnnnastios.— Could  any  of  the  readers 
of  this  paper  inform  me  what  are  the  best  movements 
with  dumo-beUa  to  cure  a  high  sbnnlder  caused  by  work- 
ing the  luonmer  with  the  right  hand  t— D.  D.  H.  JL. 

[47U0.1— Tamplate^WilUome  v^cr  4iaflribe  the 
piooaaa of  etraShlesing  aboekled  tonplate  with  a  iMmd 
hammer  I— D.  D.  H.  L. 

[47111.1— To  Sir.  LanoAAter.— I  w^  to  store  up 
enough  energy  in  a  Sutton'*  secondary  batterr  to  work  a 
small  Swan  mcandescent  lamp  of  about  8  or  4-candle 
power  to  Ught  a  email  room  with.  Oan  yoa  inform  me 
aato  the  neoeesary  sIm  and  numberofcoj^per  and  lead 
platea  to  be  able  to  depend  upon  its  working  the  lamp 
for  about  thnto  hours  or  so  every  day  !  Oan  you  give 
nie  parUoalars  as  to  the  making  of  a  smnll  dj namo  to 
be  able  to  cbarge  it  in  about  five  hours  or  so  by  working 
it  from  the  latbe  when  the  lathe  ia  in  ordinary  use  !  Or 
if  you  are  net  able,  can  you  tell  me  where  I  shall  be  able 
to  get  a  deseriptien  of  the  general  oomKruatlon  of 
dynamos  T  aad  obligo— Atxlixb. 

[47118.1— WekUngr  Oast  Steel.— Oan  any  reader 
kindly  tell  ma  what  i  eonld  use  to  weld  oasUsteel  I— 
VmbOAX. 

J47118.  .*— Bronsinff  Voderator  Lamp.— I  have 
a  brensed  brass  moderator  lamp  which  baa  worn  bright. 
Bow  con  I  xebronae  it  t  How  can  I  get  at  the  interior  t 
Tba  oil  seems  to  be  supplied  too  fast  to  the  wick.  In 
fact,  the  pump  requires  to  be  wound  up  every  four  or 
five  hours.    Is  this  as  it  shonld  be  I^Mosaiio. 

[471U.]— WoodrohoppiJMr  Maohlne—WiU  any 
reader  of  tbe_**]5.  11."  «aid^  oblige  by  giving  me  in- 


stmetions  and  sketch  for  makiiiff  the  above  for  ^.  _ 
card  or  hard  wood— to  work  by  hand  or  «team*power  t— 
PiaawooD  OHorpsa. 

[47116.}— Boiler.— I  have  a  boiler  89ft.  long  br  7ft., 
two  furnaces  ^j^.  each,  six  Galloway  tubee  ia  each  flue. 
I  have  considerably  improved  it  from  reading  the  valuable 
information  so  freely  given  by  prmetical  oorrsspond'nts 
in  this  paper  ;  but  I  donbt  my  haviog  arrived  at  psrfeo- 
tion  yet.  I  would  feel  much  obliged  if  anyone  who  un- 
derstands the  subject  would  inform  me  the  approximate 
number  of  horao-powcr  it  is  capable  of  supplying 
steam  for  to  a  single  high^iiressare  engine  expanding 
from  about  one-third  of  stroke!  Also,  how  many 
pounds  of  coal  should  be  consumed  per  horse  per  hour  t 
I  am  aware  there  is  a  difference  in  coal.  We  use  New- 
castle steam  coal.— HbCAXUFAcruxax. 

147116,1—**  Liwadia.'*— Can  any  reader  kindly  aaj 
what  has  oecome  of  the  Osar's  yacht,  lAvadia  f  Havinggone 
on  her  trial  tnp,  1  would  like  to  know  what  baa  become 
of  her.  I  heard  aha  waa  to  be  iasasad  to  wood,  and  thon 
sheathed  with  copper.- £aix-oo-3a4^1L 

[4fll7.J-TinniDff  Steel  WIms^I  ahould  be 
glad  if  some  of  your  readers  would  tell  me  the  mast 
ready  means  of  timiing  a  number  of  steel  wires  about 


Un.  thick— enodaUx  tho  mouis  of 
to  dipping.— O.  C.  T. 

r471l8.l-lUdioal.-wai  Pr.  Sdaunds  kindly  tdl 
"  J.  W."^wiiai  to  do,  and  what  liniment  to  uaitoalls- 
viateamost  distressing  pain  in  the  for^csd  oterthe 

3 ht  eye,  which  now  comes  on,  and  contiaueifartte 
;ht  after  a  day's  sick-headadie,  to  which  be  bss  been 
vjwt  all  his  life ;  but  now,  very  ofton  snd  vwy  pn*. 


r'-the  head,  stomach,  and  ban  caasig  giml 
Dg.  I  am  in  mv  66th  year.  I  tbUkmmm 
be  welMesoribed  by  the  word  "  mcfrins,^  aad, 
it  doubt,  derited  from  my  mother,  ukoms  a 


suffc] 
wouldl 

without   Uuuwi^    ucxftvcu     AAVUA    i«Y     tuujtHKt,  m 

great  sufferer  for  years  before  she  died.— J.  W. 


[47119.1— Speeds.-I  am  fitting  up  a  lathe  lorandf, 

id  have  driving-wheel  for  crank-sbsxt  with  fov  Mdi ; 

smallest  is  l4j^in.  in  diam. ;  each  of  the  other  thne  is 


l^in.  larger.  I  want  four-epeed  puller  for  headstodi  to 
match,  not  to  alter  the  stnq),  vrhen  I  want  to  usvthe 
other  speeds.  WiU  ••Sunlight."  or  some  hinditwler, 
give  the  sire  of  the  four  speeds  I  require  ca  eomd  poUey 
strap  T— BicTCUs  Maxsb. 


1 47iao.3-lgnamaHed  39^1a.— w  iUaa^oDe  kiodly 
tell,  me  how  to  tnamel  iron  bovlat  and  eUiis* 

IbfAlIBL. 


[47191.1  —  Indian    I<ooopioti.Wjni.  -;,Cta 


Vr. 


Qobert,  or  any  correspondent  oftbe  *•  1 

sketch  of  tho  engines  on  the  Indisn,  An.  .„ 

NewZealnndUneatWithdiBBonfionaanildetailal  Abo, 
those  of  the  North  and  flooth  Amenoan  Aaiboads. 
Flease  show  tenders,  if  possible.— Riiaaxix. 

[4ri99.]-filae  of  8atier7.-I  aa  deeiraai  of 
changing  the  nmtive-power  of  apumpbrwhiohvatwii 
supplied  to  the  fountain  (p^  fin.  diam.Jaf  anaquiriuB. 
and  raised  8ft,  by  using  a  bi^ttery  in  place  of  a  qaeu 
ateam-«ngine.    *'      '*  '      -     -  .^^.  .^ 

battery  would  I 
ooold  use  a  Ls     ^ 

wlMst  siM  would  be  beet !  X  wish  it  to  moA  ahost  as 
hour  n  day .— Tbos.  Lxm. 

r47i98.]-Eleotro-platinff.-WiIl  aonMcma  kiodly 
inform  me  if  it  is  proper  for  iho  ailiver  anode  tobeeBse 
coated  with  a  dark  substance  ivhan  plating  f  Also,  what 
ia  the  cause  of  gold  solution  yieliUng  its  gold  voy 
.    ...     ^     .L  .      .  '      weekai    ''     " 


a  ai\,  oy  using  a  Dacterj  m  piece  oi  a  qnau 
gine.  Would  you  inquire  for  me  what  kind  ef 
rould  be  best,  and  what  «iae  noeeeeaiT,  and  if  I 
I  a  Leolanobtf  or  bishromate,   and  u  lesaU, 


tardily  after  being  in  use  a  €ew 


Ishooldi 


lion  that  thcMia plenty  of  fold  in  sofaition,  and  thsti 
bavptriod  adding  iiesh  cyanide,  diflennt  baitteir  poecn, 
and  tempeiaturee.— £uM3Tfto4x«ATBa. 

C4n94.1— MedleaL— I  have  about c^sry  flse  wiitie 
swoIUm  m  the  right  side  of  my  imee,  aweUsiorabset 
three  daysi  And  then  breaks  out  into  whitaah'  ifilh» 
scabs,  and  is  very  painful.  I  should  be  thankful  tossy 
reader  who  woiud  point  out  the  cause  and  remsdy.^ 

BtnPFBBXB. 


J:47196.1-Transmitter.— I  have  a  Blake's  • 
tter  with  switch,  all  in  one  case,  on  which  the  roystty 
baa  been  paid.  Can  I  alter  the  same  byputtii^tke 
transmitter  in  one  box  and  the  switch  in  aaothcr,lik» 
the  instruments  nownsed  by  the  Telepluma  00.,  wi^ksst 
infringing  on  the  patent  r— £.  T.  O. 

r4ri96.}-BleetHoal.— I  intend  «o  fit  npagabiirie 
batt«yfor  medieal  purposes,  and  the  oalysgaijsMs 
spsee  for  ceUs  (Leclanche)  is  an  old  outbonae.  WOl  tbe 
ftott  in  winter  affect  working,  or  in  any  way  dsBSce 
cells  t-MxDicus. 

[47197.J-X«effal^About  four  yeers  agoIleatsBiie 
models  to  a  taanesman  on  the  verbal  oondttionthaftif 


they  were  not  returned  when  I  sent  for  them  they  i  ^ 
be  paid  for.  The  said  tradesmsn  has  not  yetrctuiMd 
them,  though  I  have  sent  for  them  two  or  threeliaia. 
Oan  I  legally  send  him  a  bill  for  them,  and  if  hedssi 
not  Botioe  that,  oan  I  aend  him  a  County  Govt  Si- 
mons !  I  must  remark,  however,  that  no  ptiee  wu 
agreed  upon  between  us,  only  what  they  coat  woikiag.- 
£psii40x. 

I47it8.]*-0hinese  Oemant  •-Can  anyone  give  m 
anv  information*  or  tell  me  wtiere  I  oan  get  informatioB, 
as  to  tbe  composftion  of  a  Chinese  cement!  I  tfcak 
thatitispartlycomposedofquioklimeaad  blood,  taw 
tln^ago  there  was  something  about  it  in  eaaeftbe 
soieiitific  journals,  but  I  cannot  remember  which.— T.  D. 

HOLUCX. 

[47l98.]-prffan  Pedals  to  Piano.- Wldiiag^^ 

ooimect  a  ee^  of  pedals  to  a  pumo,  I  ahould  be  gnoif 
any  correspondent  will  show  me  the  easiest  vn^  to  doav 
and  also  deecribe  the  proper  action,  so  as  nottoleiare 
the  piano-case.— J.  £.  B. 

[47i80.]^Deoovatinff  Oi«aa-Pipaa.— My  dkoe- 
pipes  having  become  v^  duty,  I  am  anxious  to  re 
colour  them.  Before  pamting,  must  I  remove  sU  the 
old  gilt  and  colour^  or  can  I  colour  over  T  Can  anywe 
give  me  a  design  for  a  small  front—  mahogany  e» 
lipea  being  small  makes  it  diflleult  to  stenciL  AayNg- 
gestkms  wUl  oblige-J .  E.  B. 

[4718l.]-Pedal  Pines. -Boilsa,  leagtha,  j^* 
wanted  for  an  octave  of  16ft.  bonrdopa  C^.  ts  a.» 
fraallest  sise  pussible.   Will  anyone  ob%B  t-^- &  ^ 

[47139.}— Hemorrhoids.— To  Da.  Samvjp».-fB^ 
Dr.  Bdmnnda  kindly  give  his  advioe  in  th«  ^U^vtV  H 
For  soiig!^  months  past  I  have  been  trsvblsd  w*2l 


fanaed  they  w«  kjjrrt*  J 
bathing.  lahonldiBaleMMf 
as  tolhefar  trsat— t  WlhWP 


eyi_,  „ -. 

thev  would  be  now.    I  fancied 

had  a  good  deal  of  searh 

obliged  for  miyadvMO  a.  .«  ---l.— -Ti^^^^^iied 

Dr.  Kdmnuds  or  any   othera  who  nMgstf»"a"'»» 

benefit  from  any  particular  remody.— Qji 

[4ri88.]-Oold.-Would  mma  of  : 
eoaresfondenta  kindly  infoem  moas  1 
in  an  auriferous  iron  ore  passes  into 
when  the  ore  is  smelted,  and  whether  | 
in  refining  slag,  aa  I  am  tumble  to  tic 
in  our  orcunary  textbooka  f— K.  A.  a. 

r47i84.]-BioyQle-n&akiAS.- 
«ble  correspondent  to  give  us  some  ; 


i>Mi^ 


bicycle-making,  with  dimensions 
or  pMts  where  roquixod  to  bo 


It  i^^^ 


Juim  9,  18^2. 
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trdoIS  bt  coBferrlli?  a  great  boon  on  mvxj  am^tefnra  %bo, 
not  ffoinff  into  ornamental  turning,  wian  to  make  aome- 
thii«ai«faL-A.B.B. 

[^9k\--QompTem—d  Oas.-!  think  of  maUair 
in  mr  vpare  time  this  summer  a  pair  of  condeiuwa  gas 
bettlM for tke limelight;  bat  ae  I  have  n«iPer  eeenmnr 
of  tbem,  I  would  lUce  aome  informatum  how  to  prooeed. 


the  sise  thef  would  need  to  b«  to  hoM  about  6ft.,  and 
the  ooMlraotian  of  the  valve.  I  was  thinking  of  makinir 
(Urn  e«l  of  good  Lowmoor  boiler-plate  ^in.  thidc* 
making  the  tabe  Art t,  and  then  welding  In  the  ends.  I 
imaHMknaithl^  trade,  and  I  can  getthenaeof  a 
ftoiga  aad  a  lathe  in  the  evening.  I  shoiild  like  to  hav>e 
them  ready  by  the  oomm?  wmter  eeaaon.  Also,  what 
like  a  thinff  ia  the  pump  for  preaaiav  the  gaa  ?  We  have 
in  the  worse  where  I  am  employed,  a  hydraxilia  pump, 
used  for  testing  boilem.  It  ia  used  with  water,  but  I 
thinkitwonldpizmpair  or  gaa  quite  aa  w*^.  I  took 
thb  pomp  all  to  pieces  to  aee  how  it  was  constructed. 
Woold  a  pump  of  thia  kind  do  I  If  not,  pleaae  to  ba^  of 
iftat  Btyle  it  would  need  to  be,  aa  the  above  would,  I  am 
laie,  interest  many  other  readers  besidea  myself  wbo 
take  pleaflnn  in  exhibttiag  the  BMfio-lantem,  and 
wooldbe  wfllUig  to  try  their  h«nd  in  making  the  above— 
the  be&t  and  moat  portable  of  all  forma  of  the  limelight. 
Ihopefhiet  wAneonewhocain  give  the  informatloa  will 

do  iO.~LlBSLIOHT. 


0HE88. 

•  ♦e 

All.  CdsMwninatfoM  far  this  depaitmat  most  be 
addresMd  to  the  Obcas  Editor,  at  the  office  of  the 
EvoLHB  MsoHAvic,  31,  Tavistock-stieet,  Govent-gaxdea. 
W.C. 


FBOBLEH  DCCLm.— By  H.  E.  Kidsos. 

Black. 


White. 
Whifee  to  play  and  sui-mate  ia  three  moTSt. 


fBOBLKU  DCCLIV.-By  T.  B.  Bowlavd,  Dublin. 

Slaek. 


iPMis. 
White  to  play  and  ante  In  two  movea. 


WhiU,  Blaef:. 

1.  KttoB4  1.  lCttoE6(a] 

2.  atoK6(ch)  S.  KtakesQ 

3.  KtflBates 

(a)  1.  B  or  P  moves 

2.  a  to  K6  (oh)  2.  KtakesKt 
a.  P  mates 


HmjonoM  io  750. 
Whm  mack, 

1.  RtoKBsq  1.  PtakesB(a) 

f.X^to£B8  2.  Anythfaig 

_  (a)  l.atoB4(b) 

a.  PtoKBaich)^  2.  Knoves 
8.  Mates 

_  (b)l.  BtoKBG 

3.  BtoK^SQ  2.  Anything 

3.  Bznatca 


NOTICB9   TO    OOBBBSPOIOENTS. 
dooli  it  wul  prove  soond. 


ANSWERS  TO  COSBESPONDENTS. 

»»i 

%•  JM  «tmmmiU>ai»(m$akoiM  U  «MresMd  Cs  As  SDnoi 
a/  Ms  BvoxJSB  M»ohamio»  U,  rovisloels-sfrasl,  Ooveal 
danlaa,  W,a,  

HINTS  TO  00RE£8P0NDENTa 

1.  Write  on  one  side  of  the  paper  only,  and  put  draw- 
ittga  for  iHuairations  on  separate  pieces  of  paper.  2.  Put 
tiuee  to  querlea,  ssid  when  answering  queries  put  the 
numbers  as  wellaa  the  titles  of  the  queries  to  which  the 
replies  refer.  8.  No  chsxge  is  made  for  inserting  letters, 
queries,  or  xequies.  4.  Letters  or  queries  asking  for  ad- 
drsaees  of  mttnufaoturers  or  correspondents,  or  where 
tools  or  other  arUclee  eao  be  purchased,  or  implies  giving 
such  information,  cannot  be  tneerted  except  as  advertise- 
ments. 6.  No  qnsstion  asking  for  edaeotional  ot  aetentifle 
information  isanswered  through  the  post.  6.  Letterssent 
to  oocrespondsnta,  under  cover  to  the  Editor,  aie  not  for- 
warded ;  and  the  names  of  oosreq^endents  are  not  givsn 
toinquixers. 

•«•  AttesMott  ia  e speolidly  diwwv  to  hist  1^.  4.  The 
niaoe  devoted  to  lett<ris,  qutrries,  and  relies  ia  meant  for 
the  general  good,  and  it  is  not  fair  to  ooeopy  it  with  ques- 
tions such  aa  are  indicated  above,  wnioh  are  only  of  indi- 
vidual interest,  ana  which,  if  not  advertiaementain  them- 
selves, lead  to  relies  which  are.  The  **  bixpenay  Sale 
Cokunn"  oAraaoheapniMaaor  obtainingsaoh  informa- 
tion, and  we  trust  our  readers  wiU  avail  themselves  of  it. 

Ihefbttowingaxe  the  initials^  fto.,  of  tettna  to  hand  up 
to  Wednesday  evening,  Jime  7*  and  unaoknowledcea 
elsevrheni:— 

WRSTnroBousx  Bbaxe  Co.— H.  H.  Holt.— J.  Bateman.— 
G.  W.  Wilson.— Bausoh  and  Lomb  Optical  Co.~C.  J. 
Stodk.— J.  Devey  and  Co.— T.  Dookray.— Quod  Dizi 
Dixi— Tyro.- Euquiier.— M.  H.  C— W.  H.,  Hoylaud. 
— H.  A.  WasseU.— J.  C,  Ltverpool.— Spot  Iiens.-£leo- 
trlc.-A.  HaUett.-G.  J.  H.— F.  C— Zelia  Naien.— 
Brickwall.— Novice.— Mc  —One  who  Wants  to  Excel.— 
Musical. -A  O.nstant  Aeader.— Everton.— Core  Boy.— 
W.  M.  Gardner.— J.  H.  Huxley.- Buasell.— E.  Oobert. 
—E.Martin. 

A  DaPBXDAiTT.  (No;  the  defenee  wotildfall.)— TRonxa 
Joxxs.  (No.)— C.  H.  DoMAiLLB.  ( Yos,  if  not  too  long.) 
^W.  Mavxa.  (If  you  can  tell  our  readers  anything 
that  **  Foundry*'  did  not,  or  if  you  can  usefully  criti- 
cise the  methods  of  working  he  described,  do  so  by  all- 
means;  but  we  can't  waste  two  columns  in  discussing 
the  relative  importance  of  greea  sand  and  loam 
moulders.)— Cbbmistiawa.  (The  last  instalment  ap- 
peared on  p.  2iS,  No.  896.  We  have  received  nothing 
nom  you  amee. )— Islx  09  Wiokt.  ( Yes,  and  most  pro- 
perty. )—Bucoess.  (Your  best  plan  would  be  to  read  up 
some  of  the  lectures  on  the  subject,  and  utili»e  the 
papers  we  have  given  in  back  vohunes.)— Jon m  Hals. 
(There  is  one  on  p.  269,  and  another  on  p.  424,  No.  876.) 
— FcsTiNA  IiKNTs.  (Ueo  p.  fi04,  No.  879,  for  the  solu- 
tion, or  p.  268,  May  26.)— M.  J.  (Ivory  black  1  cwt., 
treacle  281b.,  rape  oil  1  gal  Mix  to  a  paste.  Dilute 
211b.  of  oil  of  vitriol  wita  2  gals,  of  water.  Add  to  the 
paste  by  stirring  forcibly.  Cover  up  whilst  still  fuming, 
audit  will  be  ready  for  packing  up  next  day.  )—Tiio«. 
Lxxs.  (Yes,  many ;  but  jovl  must  refer  to  the  indices, 
unless  you  roecify  what  kind  of  motor  you  require.)  — 
Alpua.  (The  Bunsen  battery  is  the  beat  for  the  electric 
light  when  it  ia  required  for  more  than  a  few  minutes ; 
but  any  battery  is  very'expensive.  Bead  whathasbeeasaid 
in  recent  vols,  and  numbers.)— W.  Hknly  Ricumohd. 
(There  ia  nothing  bat  emery  and  oil ;  but  it  would  pru- 
bably  be  advantageous  to  v)et  all  paxts  thoroughly  with 
paraffin  oil  some  hours  before  starting.  Uae  rather 
fine  emery.  )—Dibt.  (By  referring  to  p.  461,  No.  877, 
we  find  that  one  of  the  letters  mentioned  ^q>eared  in 
the  Echo  of  Jan.  7  last,  so  that  if  you  consult  the  file  of 
that  paper  for  the  month  of  January  you  will  probiU>lj 
find  what  you  requite  )— Nemo.  (Ine  preparation  is 
a  secret,  but  ic  is  uaderstood  that  they  are  eompotmded 
of  hops,  bnchu,  mandmke,  and  dandelion.) .— Star 
LiOHT.  (Directioiu  for  msldog  small  air-pumps  have 
been  given  many  times.  See  p.  S16,  No.  77is,  for  ilius- 
tmtions  of  two ;  p.  S21,  No.  802 ;  and  Noa.  818, 819,  and 
824  for  details  of  parts  )—HDHAHiTr.  (They  eat  only 
during  the  sunmMr  months ;  lettaoe  laa  favourite  food 
and  bread  soaked  in  milk.  Bee  p.  6l9,  No.  467.)  — 
ELxcraiciAM.  (The  incandescent  lamp  mentioned  is  in 
all  probability  suppUed  by  a  biehroauite  battery.  )->&. 
WiLUAKs.  (l^y  vegetable  oharooal  in  the  shape  of 
powder  or  biscuits ;  but  it  would  be  advisable  to  consult 
a  medical  man.)— SrAiv.  (The  cause  i«  evidently  con<> 
■titotional,  and  no  one  ean  advise  without  personal 
examination.)— PLbUonitAX.  (See  the  indices  of  the 
.  last  two  volumes.  The  cost  of  the  lenaes  can  be  asoep- 
tained  by  oonaultiDg  the  catalogues  of  the  optidans.)— 
OaaauxB.  (Daections  for  ooDstmeting  Leelanoh^  bat- 
teriea  h«f«  been  given  over  and  over  again.  Ton  will 
find  the  new  lonn  rtswibsfl  onp,  5il»  No.eOB.  Two 
quart  cells ;  line  wirs  No.  la  or  20.  2.  Ws  know  of  no 
prosess  of  taking  oopies  fsem  peaoil  drawings ;  but  if 
yOQ  draw  them  with  vi<riet  andine  mk  you  ean  oMainM 
oopies  by  means  of  the  "graph"  process.)— SrawAnn. 
(If  you  are  acquainted  with  the  dutiss,  you  stand  aa 
much  chance  as  othen.  Make  appUeaaon  at  some  of 
the  steamship  ofBces,  or  to  the  maaters  on  board  the 
vessels.)— A  WoaxxAx.  (It  is  the  scurf  from  the  retorts 
at  the  gasworks,  and  is  cut  with  much  labour  by  means  of 
mm  blades  and  sand,  or  with  good  hard  sawa.)— Sigxxd 
TixsMiTH.  (Full  instructions  on  p.  238,  No.  868.  S«e 
aboNo.  8SD;  p.  86,  **  Japans  and  Japanning.") -^Mo. 
(Are  we  to  understand  tnat  the  engine  is  actually  at 
wotk!  There  is  nothing  novti  in  the  two  pistons ;  but 
fsiur  explanation  iawanthig  in  clearness,  iftheexplo* 
sion  takes  place  inside  chamber,  it  U  notdeu  what  pre- 
i«als  the  gaa  being  driven  threevh  the  valve  without 
the  ram  bilng  brooght  down,  we  are  afknid  yon  are 
not  hkely  to  get  the  information  asked  for,  because  the 
datktwk  only  be  saeertatned  by  ezperinKne.  2.  If  you 
get  one  of  Messrs.  Bamett  and  Foster's  catalogues 
yon wfll4ind  iUasaations  of  bottle^washing  inaohtnes.) 
— Toeni.  (In  the  spesfteationa  of  the  patent,  and  also, 
wvttiinlv m  sons  of  the  tschaisal  pfqpeie.)-'FtiiU9o, 
&W.  rose  one  of  theuementsadwtissd,  or  wniBe 
ftas.  T»  lepniT'the  eats,  iUknp  with  robber sohition.) 
— LanBcira  YxKw.  (CtanotysfutryirhetfaffltiimkeB 


any  diffcrfnee  ?  Aa  to  the  stand,  see  p.  445,  No.  877.) 
—A.  J.  F.  (It  is  constitutional,  and  if  it  eontinually 
recurs  you  should  eonsult  a  medical  man.  2.  Do  you 
mean  a  bicycle  or  tcioycle  T  Any  of  the  makers  who 
advertise  in  our  eolmnns  osn  supplv  you  with  one,  and 
if  you  rt>ad  up  the  dfseussion  in  tiie  list  volume  yon  will 
be  abls  to  make  up  your  mind.  8.  This  query  must  be 
putin  some  other  form.  WhatSsityon  wish  to  know!) 
— BftBoraioiAx.  (lifiake  up  your  cell  aa  directed  on  p.  6, 
using  eaustla  soda  as  cheaper  than  caostic  potsao,  or 
makeup  a  eell  like  the  Leelanob^.  See  recent haek 
nambem.  )-'>€nAauc8  D avixs.  (Your  battery  is  a  modi- 
flcatiosi,  bnt  notan  Improvemant,  of  theDaniell.)— Ax 
AxATEua  ELKoraiciAw.  (About  90  Bunsen  oeils.)— 
CLATTOir.  (Bee  p.  284,  last  w-ek,  and  many  other  places 
in  recent  back  numbers.  You  could  use  lead  jars  if 
you  prefer  them,  but  not  in  lieu  of  porous  pots.)— Ajca- 
TKua  Prutographkk.  (Have  yon  read  u»  papers  on 
dry-plate  pbotograpby,  now  appearing,  and  many 
repUes  in  recent  voltimes  t)— Otter.  (Hough  the  tube, 
and  glue  the  leather  on.) —8,  MuaaAV.  (There  are  two 
works  on  **  Dvelng  and  Oalioo  Printiag,'*  one  by  Oraee 
CUfert,  the  other  toy  Crookes.  Perhiqis  the  latter  will 
suit ;  but  we  are  af  itiid  you  require  too  much  technical 
iuformatiott.  OetCalvenfs  catalogue  of  hooVa,  Great 
JacksoD-street,  Holme,  Msnehester.)  —  Beqimmkb. 
(Hunter's  **3lanual  of  Beekeeping,"  D.  Bogue.  See 
for  an  answer  to  your  question  p.  517,  No.  488,  and  pp. 
171, 185, 244,  Yol.  XVI.  If  you  can  look  thioogh  Vols. 
XV.  to  XX.,  you  will  find  a  great  deal  of  useful infor- 
matioo  about  beekeeping.)— A  Woulx^bb  Asraoxomn. 
(Your  question  wss  answered  en  p.  8,  March  10.  A  ^tin. 
tekaeope  is  nesded.)— Tnno.  Mscbimi.  (Mere  exami- 
nation questions,  for  which  we  can  only  occasionally 
find  room.) — ^Mallbablx.  (Seep.  669,  No.  777.  The 
castinga  are  packed  in  red  heematite,  and  subjected  to 
a  red  beat  for  a  loog  tisae.)— C.  A.  (Haa  been  fully 
explained  many  times,  the  last  so  reeently  as  p.  166.) 
— NoBTR  FOLB.  (The  principle  is  not  patented,  out  the 
meth  >ds  uf  carrying  it  out  are  in  tne  shape  of  the 
msKTMnes.  It  oonsists  in  supplytbg  intensely  eold  dry 
atr  to  the  room,  and  is  applicable  to  such  a  space  aa  you 
mention,  but  in  that  case  would  be  rather  expensive. 
B(«  p.  240,  No.  2M.)-W.  Sttxm.  (Seethe  indioes.) - 
BmisRixB.  (There  are  two  kinds— summer  freckles, 
produced  by  the  action  of  the  sun  and  beat,  and  cold 
freckles,  due  tosomediaordesed  condition  of  the  ^r>tem. 
A  good  lotiea  is  said  to  be  ssl-ammoniae  1  dredim, 

Sring  water  a  pint ;  but  moat  druggists  make  up  snit- 
•leapphoationa.) 


Bwerr  WorkBUUi  ffwuMwtind  with    the  ] 

^''       kSituatioB  •lumldadTcrtlieia«"nU 

tabllahed    CTcry  PaiDAT,  prlos   revipsafis. 


Ttadn  n^rlBs  «  aituatioB  slumld  adfcrtlie  ia  **  TUB  BIT: 
D»0  mrwB,"  pabllahed  «Tery  PBIDAT,  prios  "^— 
at  81.  Tariitock-ftreet,  Corent-f ardea  Londoa,  WXI. 


"TRBBUILDINO  NBW8"  la  ths  Prlaelpal  Joumsl,  rspra- 
MBtlBt>roalteet*  aod  BttUdsrs,  and  haa  thalaiffsaSelrcalatlsa 
of  as  jProtealoaal  Jooraal  i&  t  aa  k 


BTvry  'WorkauB  should  indtt  on  Mdaff  "  THB  BVXXiDIiro 
KBW8  "  STery  we«k  at  hla  Club  or  OoffN  House.  K«  wUl  Bad 
aiora'*UsUofTSBd«n"fbr  new  work  in  tt  erery  wtA  than  ia 
any  dniMar  pa«er,  and  can  thus  jcdye  whave  work  is  Uktiy  to  be 
had.  He  isabo  spoeially  InvUea  to  amke  use  or*'lBtefOom- 
muaieatlon  "  if  be  wauts  to  know  an jthlSB  about  his  trade ;  to 
wrttetoSheBAitor  if  b«bas  any  suffgesttoaa  to  make  and  to 
advufftlse  ia  the  paper  w^ea      wants  work. 

The  charge  fiDT  Advertliemeati  for  Situattoas  is  OneBhlUiai 
«c  Vwaoir  Weeds,  aad  Bixpeaee  far  OTery  Bight  WotUa  after. 


TIBM8  OF  BUBSOBIPTIOV. 

PATABLB  or  ADTAMCB. 

«a.6d.fliBrBtalIoathaaad  11a.  far  Twelve  MeallM,  Poat-Ass  to 
out  ean  01  tne  United  Blagdoss.  Por  the  United  0lataa,  Ua.,  or 
1  dole.  aso.  foio .  to  Prance  or  Belflum.  ISs..  or  Ml.  fOe. :  to  India 
Crla  Brlndid),  lie.  M. :  to  New  ISealand.  the  OajDe,  the  West 
Indtos,  Ouadn,  Nova  Bcwtia,  Natal,  or  say  of  ftoAaatnMaa 


The  rsBilttaBoe  ahoald  be  siads  bvPual  oaw  erdsi.  Baek 
numbers  cannot  be  sent  out  of  the  United  Kingdom  by  the 
ordlaan  aowspapei  poet, bnt  must  bs  rsmiCted  fsr  et  tbarats  of 
Id.  eaon  to  cover  •xtov  poetaso. 

Messrs.  fkxn  W.  QnasM  and  Co.,  of  SM,  Cheetnut-atrest,  Phila- 
delphia, are  authorised  to  recelre  sutMcrlptlons  for  the  United 
m^  kat  the  BNOUSH  MBOKANIO,  at  tho  lats  ort4ola. 
ifle.  cold,  or  Thirteen  BhMUnge  per  annum,  poet-free.  Thesopies 
will  be  forwarded  direct  bv  maO  ft>om  ihepubliahtef  oflteola 
London.  All  subecxlptions  will  oommenos  with  the  number Aist 
lastted  after  the  aeeeipt  of  Ae  subeodptlsa.  Vbaok  aambeisare 
requlrsd  to  eompistaveUimesthcynraatbepaldfbrattasiatsof 
id.  eneh  copy,  to  cover  extra  postage. 

XJUai..ui4  X^&III^  b«iii»d  \m  cilntl,  Tl.  ei^h. 

AU  the  eaar  bo«qdi  *uiUiAfft  >t«  oi^t  wf  ipnat.  ftubHTtben 
SrauidSB  WSUtOOMer  ToLtiin*4  at  •(>cn  &>  po»«ili]e  afl^rtbe  cdA- 
IJUShMOf  eieh  bSlf-^rfAf  Lf  Tatuae  La  M^rcli  uid  [^  0  p^  mber^  m* 
aatf  a Umitad  etlwbrT  arn  bound  up.  *n^  theiv  vOi^a  f\Ui  d^t  dt 
pTlvt.  MQit  ^rour  lufk  numbfln  n^lilie  bifd  linitlv^  prlc«  Id 
OH-h,  thrquffh  w.v,j  iMMk^tll^r  err  Dip*rt>H«FlttKOij'3|d.  full,  jpOit-free 
frtim  thf  .>AL>4f  (Bleep t  liLdcM  buJutwri,  wM&h.  bt*  Sd.  each,  at 

la4riei  tut  «>cli  hblf-reLrlr  Tatuue  ap  to  ToL.  X  feiisevt  7oJis. 
II,  r  1 1 1  . 1 V. ,  V. ,  aad  X.  I  Ibcf  u»1[  Vt^ .  M .  **Cll  fnrt  frp*  W.  «ch. 
tnij^i^ei  ta  iubfiH|Ei«at  TiilLp  id.  fsch  sr  p(nt-IVvH^l|TL  Qatei  Itir 
biu4iJii{,  W  id  »cta 

\*  l^Bbi^rLl>eri  *j*  reqtiett#d  to  ordn  C<l*«s  ud  Vole,  throuak 
tbf^lr^oLvkLifltQTK,  BJid  niut  t«  tenJ  dk;cfC-  Thn  reraJ^tiniai  Dfth* 
p(i»t-Di9Ei4  prpTont  ihelrtraamUtlnm  thtPOH^  tbe  roit. 


GHAseis  ro£  ADVSBTisnre. 

a  «. 
..  t  f 

.0   0 


ThMrWssis 
■vsnr  addtttoaal 


afterwards  sd.  per 


perU 
lesat 


No  front  page 
Ptre  ShUllBls. 


Psfs  AivsrtiaeaMaia  VIveBUIIIngs 
rdald.  per  Uae.   Pangiaph  Aiverti 


AirnotiUBiaom  la  axcBANeB  ooLUiai-«gr 

a  4 

■w«*  WW—      •■         ••         ••         ••         ••         •■  0    S 

F  saanaadlag  light  wasda. 0  1 

ADTBBTXBBMBNTB  la  ths  8XXPBNNT  BAZJI  OOLUlfH; 

a  A» 


aad  la  OMsa' whOTS  the  amosBt  seat  aaeeeda'Oae  ShlUac  t 
woald  be  fvatsfU  if  »  P.0.0.  coald  bs  ao^wda 


besssawteeftlslai 


e  sflss  bftpjBsnl 

B  la  the  feUewlBi  lUdsTs  aamhsr. 
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VOTIOB  TO  SITBBGSIBBaS. 

•■taetlbwaMMlTtBf  th«tr  mbIm  tin 


MrrabMrtptlM  It  paitf"wUrbe~forwmH«4~t»  titei 


ib«r  of  thtt  tOTB  ft»r  wklU 
'jntpWjM u iBtUaUlM ttet a  frMk mMIum to ■■■■■■  ry.if 


I  to  MtttiaM  tilt  Mtooripttm. 


Holloway**  Ointment  otn  be  applied  to  the  moet 


MMltiv*  tkln  with  tb«  c«rtmiati  of  tto  nmoTlaf  plmolM,  wiip 
tlou,  and  roof  hacM  wtthout  prodoelaff  aay  taltaaiMUoo  or  n  • 
tightly  MomUbot.   Tho  boltMBle  Mtaro  of  thto  olahnMi  raoom- 


Btndt  It  ttroMTlj  to  tho  joumr  aod  dalScato.    It  wiU  euro  terofta- 
loot  eompiUoto  whlck  boro  rotUtod  oTwy  oU«r  towSaoat. 


ouB  xxcHAjroE  ooLinn. 

•»< 


M  wntot 


fV  dUry«/tr  JhoftMff  JMm  <0  M. /sr  O*  iiril 


A  pair  of  w«U-iixiiihed  Needle  Instnunente  in 

good .  rd«r,  fl«ti'«nm  onntM!ttL_MW  eollt,  thoraagU/  rolUblo. 
Ufl(in.-Loo^.tt.CnMP.a,VlaehMtorr 

PHraUal  Vioe,  three  inohea,  in  mod  eonditioa.  Wm 
txehaago  tor  Foot  Bl^wtr  or  Htoes  aad  Ditt.  with  upt.of  oouaI 
'vmlM,  or  offm.— &.  Pakku,  4,  #tod«rick-ttr««t,  uiltdonUa- 
load. 

"  Knglieh  Xeohanio  "  and  '<  Desin  and  Work  " 
f^oB  o>  mm«Be«m«Bt  to  proieat  dato.  oomplcU,  cleaa,  and 

or  UaraoBhaa.-J.  Wood, 
dalo,  moor  i<ooda. 


••(•.  ooBpicM,  cwoB,  ana 

» tor  Piaao*  ABeitooa  Orgaa, 

,  Wott'tonaoo,  Bniloy-WbarCf 


the  fliat  94  nnmbesB  of  <'  Know- 
ctaphlc  Me«a/*  trom  first  number  of  proteot 
tnotuMTO.— r.  J.  Ba^Tr,  Pott  OIBeo,  komer- 

tOB.B. 

Will  ezehance  mj  beantifal  ooUeotiea  of  Oonjoring' 

TaicKt    cott  16  gulBoot,  fur   gwod    FluUna  or  porubio  Bar- 
BooiBm.   Aaythiag  la  antle.— ▲.  8raaASBoa«vo«,  Wett  itooot, 


.  **  Bnirlieh  Meoluuilo'*'  90  odd  baek  nnmben,  and 
laatTolnmt,  vttb  tad«xot  Bxebaag*.— H.  Oaoaoa  Hswurr, 
▲nbrty  YlUa,  Old  Obvrtb-road,  OtorodoB. 


lAthea.—A  9ft.  8in.  centra 
Tory  obeap.  to  eltar  at  ooen  i  or  wUl 
•.— S7f  Norwerort-road,  B.  Dulwlck 


.4in.,  with  8ft 
toratofnl 


Watoh,18-eixat,Bnglieh  Lever,  eoBt  £16 16s.  Vint- 
elaat  tiaokoopor.  Vlia  toU  a  bargaia  or  oxchaago.-^,  Mortb- 
crott  road«B.  Dnlwleb. 


I«andBoape  Oamerat,  8i  Square  and  half-plate, 

wltb  ^y-plax«  bfckt.   Bxeoaan  for  a  good  pora-*' 

Stamp  fbrroplj.-WiLLt,  lU.  Batkortold  ttrott»  K. 


Xioadinff  Sorew,  Saddle,  Slide  rest,  Ohangewheelt, 

Ac.,  te.,  fitr  ftlo.  8cr«w<nttUg  L«tht.    -Woold  vzcBaago  tor 
THcyele  or  aaytluag  otofol^A.  Eroast,  BngUeor,  Aott,  Hore- 

4ft.  6fai.  aap  Bed.  planed.  4}in.  baok-gear  heada, 
balf br  gbt,  rest  toebot,  t«ro  too  pieco.,  Vtring  rott,  and  toolt. 
»aebBngo«mallbo.eaiatbo.-J.  8..  Se.Neirton  ttrHttMIUom, 
Cambediaad. 

HoriBootalBngine,  cylinder  2iin.  br  6in.,  borad 
and  tomcd.  crank  fkaffc  and  ecconwic  flB*thed.  Off«m  waat.d.- 
J.  B ,  SB,  Mewtoa-ttrool,  MlUoffl.  Cumborlaad 

Two  sets  of  Wrin#inff  MaohUe  Oaetlnfffl  cheap. 

What  offteTO?    Abo  tome  T?ola.    lUohIno  Moodltt  waatod^ 
J.  8.,  99,  XewtoB-ttrcet,  MUIoa,  Comb^rtond. 

£xdiange9  br  7  folding  Camera,  two  double  dark 
^dM.  bar«i/  otod.  oott  <S  (U. ;  for  Bm,»rota  of  ladla  Sewing 
Maehine,  noir.*  Jtrratr,  Cly  itonbam. 

Small  ipedmena  Hinerale,  Foadls.  Bhelk,  fte.,  great 

gaantltf.  WUl  five  tko  lot  for  Imnf  ToloMMpo,  or  off«itv-H.. 
4,  Pratt'«-pUc«.Brooktbyt-«alk,  Humertoa. 

Trnmouoted  Objeota*  and  a  lot  of  plain  slips, 
lotofAlntfkliaodtmalltbellt.  Woat offers?  Large TotetOMo. 
~H.,  4,  Pratt't  place.  Brooktbjt-  walk,  Uomerton. 

Snrrejor'a  Level  and  Chain,  cost  £8 10s.  What 
offers  m  cxehMiffe  ?  If o  nse  to  present  owner.— ahomas,  ITl, 
BlUtOB-road,  Wslrorhamptoa.   Naeardt. 

Set  of  fine-toned  Hand  Bellst  ten  in  nnmbff»  to 

»aipend.    Bachange  Olamood  Blng  -J.  TnonrMiJi.  Lodge  lano, 
LlteipooL 

Iron  SafOt  single  speed  Drilling  Machine.  S^oree 
Porubie  Bag ine  and  BoUcr,  for  121b.  Cylinder  Uoilioatal  Ba- 
glae.>ll  B.  M  BweoMt,  ftowetby  Bridge. 

_  8tereoBoopio  LenBee  andViewBfSNond^uuid. 

Offers.— Tbos.  O^sina,  ifoei  UA.o,  Bdca,  Mar  OarriokfcigBt, 
coBBty  Antrim. 

.  BookB,  Ac,  wanted  in  cxohaage  for  Photographs 
UsU  tent.— OottoniOB,  Box  li,  Poct-^Oee.  Retlted.  ' 

Bnirine  cylinder  8}  by  Si,  metaUie  piston,  Mide- 
yalT.  and  rod.  Splendid  stop  toIt»,  all  fitted  ;  oeot  £$.  What 
offiBis?-P.  HoDoBTox,  Dcgiet's-tqnaro,  Strood^aear  Bo^oiter. 

Will  ezcbange  Soloman'a  Bnlaivinr  Lantern, 
•la.  eoBdeaoer  Jamp,  bus,  Ae.,  to- 10  by  •  dooble  loaa  by  Boss, or 
good  amkcr«—  W.  B.  Atus  #ji,  M.S.  iBfirnary ,  StokeoB'Treai 

Mice  lAnnoh  Engine-  din.by4in.  stroke.  I  want 
good  baek-tfcared  I«tlu»  aid  beaoh  drtlltng  T-rirMat  Obsa  to 
ialaaoo.-JeBji  Minnuroii ,  Hopo-otrost,  QIatgow. 


THB  BlUfJUHy  8AIB  OOLVlDr. 
teo      ■ 


U.  for  Urn  itrm  Uiiardfi,  Md  64.  /te-  sairr  wnMidiag 


For  Bale. 

Lantern  PhotographB,  10;CCO,  with  readings, 

firomSd.  pLdn.  Is.  colaBrod.-nA.  PoMramaT,  BaiUy-elnet,  Btr> 
minghaau 

Oelatine  Films  for  photographs,  reduce  cost  and 

labour  of  pbotogrspby  to  wiBimam  —a.  Praraaar,  Blrming- 
bam. 

Hie  Vllmograph    carries  100  films  or  19  platea. 
X4gktett  Pnoto.  Appor«ttta.   Uluttratod  tettA— PoaraBaT.iftr- 


Tilmographlo  Kannal.  free  6d.,  with  i^&oto- 

graph  IhMB  PUm  Megativo.   Pull  iastruetloBs.   Paau,  PJoiu- 
graph.— A.  PoMFBaav.Blrmlagbam. 

100-Piold  FUmograpb  Slide,  can  be  used  with  ordl- 

tryoameiB.   PUteo  changed  aaywkOf«.—A.  PoMraaoT,  Blr- 


_  CoUographioPhotographe  for  Maahinerr  and  Trade 
Patteiat.   aample  and  list  tat  W- Pvxraaat  and  VkX,  Btraalog- 


"•The    Kight-Ught  Qlook.*'    ZUustnted    and 

Mfflbod  OB  page  SIO,  Mow  Slg.    PnOo,  eacilagelnw,  ts.  •«.— P 
BaaaTsoH,  U.Oroek  street. Sobo.  W. 


cJalB 


dotolbod 
BoaaaTsoH, 

*erttmbalator,  bicvole  wheels,  hood,  apron,  por* 

'-  haBdl«.S6«.-0  .421.  BdgeWBreroal.  ' 

Complete  Practical  InstmctionB  lor  performing 

BxperimeaU  lo  McsoMrlvm,  elecUo-blology,  *«.,  free.  5s.    Usa«l 

PtleO  tX  lt.-liMM&UIAtXB 

Bachelor'd  Brace  ButtonB.    No  oomiog  ofT.   No 

Mwlag.    Last  lifetime.    Paeket  l<^e.  14  stamps.    '»-* 

Kew  "  Bdipoe  "  Pipe.  No  oil  in  mouth.  No 
wet  tobacoo,  Ss.  ttt.^.  AiasuAiJiAMB.  t, PeUiscliff*, 

Lannoh  Bngines.    different    sixes,    single  and 

dk>ublo._StaM  a'se  r«qalroa.— Juaii  MibOLsroM.  14,  Hopo^street, 


Lathe,  S^in.,  8ft.  bed,  screw-cutting,  slide-rest  com- 
poaad.tet  change  wheeb.  ehoekt,  *«.,  seo«iod>-haBd.  good  as 
BOW.  111.— Max  in,  CUi*ola,  ShefBeld. 


Stooke  and  Dies,  now  in  eztenslTe  use. 

ttamp  —P.  M.  Bosaat,  ai,  Plusuury  pATomeat. 


list  one 


Bleotrle  Lighting.— XuTcntorB  wishing  to  perfect, 
patent,  or  eoU  laTsattoaa  eoaaeijted  wtth  olsotf ie  Ughttor  ^v^ 
oommuaieato  with  P.  M.  Booaas,  21,  Platbnry-paTem^u,  B.O. 

XineralB.  lOO  good  specimens,  including  sapphire, 
ruby,  topas. emerald,  opal,  all  named,  different,  lOt.  Apply  f»r 
Uat.  Aloomany  finer,  rarer  tpeelment.— CoLticroa,  Biehard's 
Llbcaiy,  42,  Tachbrouk-atteet,  Plm"  ^ 


Hie  best  Bbony  Stain  for  wood,  sample  bottle  6d. 

— B.  M.  Uajid*,  %  estooume,  ituurnomouth. 
Tomistl  Oamera.  slides,  lens,  shutter,  tripod,  chemi- 

cala,  Ac.,  sU  perleck,  £S  iOs.— PBOTo,tt.Legb-stieet,  Wtfiingion. 

Metallic  *'£"  Violin  StringB.  Infinitely  superior 
to  gut   ifour  poet  f^ce  Is.— Sxitn,  2.  .Aodford- street,  Plymouth 

Ward's  Beobstment  Pills,  choice  Tcgetable  ex« 

tracts.  Non«u»eaor  julping.— P.  i>.  Waao.  Begutered  Phar- 
maceutical Ohrmlst,  41,  tflaod-ttreet.  Most  tide,  Mancketter. 
laid- poet  flroe. 

Ifingineer's  Stock,  new,  contkining  WhitwortVs 
l|ln.  and  liln.  dlee,  pnoo  Stt.- Moxth,  Loreday  itroet.  Binning- 
naai. 

Clas  Stocks,  Bies,  and  Taps,  new,  must  be  sold. 
Partlculart  on  appiicsuoa.— Boath,  Loiteday>street,  BiraUag- 
han. 

Metallic  <*  A  "  and  '*  £  **  VioUn  Strings,  acknow- 

led(ied  suocest.  six,  pott  fice,  It.— Joan  JfiLAacw,  at,  KelTln- 
gfore,  Lireipool. 

Equatorial  Telescope* 9iin.,With-Browaing  mirror, 
at  Btstxns'  Auction  iiooms,  Klog^ttrset,  CoTont  Garden. 

Bquatorial  Telescope,  Ojin.,  cost  netfly  £100,  by 
Aucuoa,  June  Ittn  (imouyy.— Bcxvans,  Klng-sUvec,  tM»TOa« 
Garden. 

Equatorial  Telescope,  6ilTer*on-Qlass,withfirown- 
log  »|in.  mirror,  to  bo  Sula  by  Auction,  at  abjTs. 

Bicycles.— One  47m.  best  quality,  with  adjustsble 
cone  bsarlogs,  cost  all  .Oi.,  offtred  for  £S.  One  tAm.,  cost 
gU  10s.,  offered  at  £2  IOj.  Tbe»e  are  miu«1  to  new , and gaa rantOOd 
oar  own  asake.— lfa«TAiii(iA  Oobfax  r,  (X^cheeter. 

Bicycles.— Bri  annia  Company  an  appointing  agents 
for  ths  sale  of  tb«lr  blcycle!>,  whicb.  qUkUty  and  durability  coa> 
slaered,  are  the  cheapest  in  the  trade. 

Band  Saw.  cott  £98,  offered  at  £16.   'Moulding 

Mach'ne,  glw.  ThesM  are  worth  attention  of  puruluters.— 
BaiTAjmiA  OoMfAjiT,  Colcheeter. 

CQiacks  for  Lathes.  The  best  is  the  self-centring 
BtMX  Cnnok  for  boloiag  drlllt,  Ac.  up  to  |Ib..  24t. ;  •mall  slxu, 
lOt  td,  hold4  up  to  iln.— BaiTANViA  CoxrAMT,  Coljbescer. 

Micro.  Photos.— list  of  850  one  penny  stamp.— E. 
and  A.  llAMCsa,  4M,  otock|>ort-roaA,  Manchoster. 

New  loud  Vloli  :is.  No  back  or  sonndpost,  15e.,  90s., 
by  **  PiooLnn,"  19,  Ita ward- street.  Bu  .-dett-road,  B. 

Second-hand  Camera  and  Lens,  by  Negretti  and 

Zambra  (st»rcgec-plc)  sbuu  la  box  II  by  »  by  7,  bratttopfor 
tnpotf .  Alt  i  complete  box  ot  chemicals,  42  2t.— Maso* ,S8,  Park- 
road,  Clapham,  LondM,  a.W. 

Bleotric  Machines,   iBells,  Batteriei.  BDk  and 
»tion  Oovered  Wir«s.-»JLsao  and    Co ,  Bioctrlclans,  Bristol. 
List,  twopoaeo. 

For  Bale,  6i|ih.  eqnatotial  refiecting  Telescope,  by 
Oalrer,  with  circlet.— Fay .  lit,  Bdmund -strvet,  Birmingham. 

Gent^  Oxford  Shirte  at  mannfaetuvar's  ptioss. 
Prke  littt  post  free.— J.  Sbitm,  Mo.  1,  audson'*  tquare,  Corporn- 
tloL-itreet,  Manctaetter. 

Cents'  White  Shirts  at  msnufscture«*s  prices. 
Price  littt  pott  tree.— J.  BBtm,  Mo.  1,  Uodton'o-square,  corpo»a. 
tloa-ttreot,  Manchetter. 

Ladies'  Underclothing  at  manofaetnrer*s  prices. 

Pnce  llsta  poet  f^oo.->  J.  Bmxtb,  Mo.  1,  UodtOB't-»qaMe,C«vp«n' 
tioa-ttreet,  MaBcaodtsr. 

Oalieoes,  Disss  Qoods.8iBsllwaxes  at  manufSetuer's 
prieot.  any  leogth  cut.  Pattorat  poet  free.  CAmage  paM  oa 
•2  ordeto.— J.  Snira,  Mo.  1,  Modsen  s-s«aare,  Oorporaflia^suoet 
Manchetter. 

6in.  listhe,  iron  bed,  double  wooden  frame,  OTerhea'l 
'"'~i,f  tpoed  flywheel,  rvmnk,  trtadle.  Ae.,oomplide.  oyUnder 
,.  rest  and  t«ro  teee,  oompoond  sUde-rett  aaa  tools,  ssTeral 
ms'tal  and  wooden  chucks,  small  circular  saw  on  spindle,  frcttaw 
to  St  on  lathe,  set  of  tape  to  vote,  smaU  drlUing  f^ame.  quantity 
oC  tutnlng  tools.  OoetoTorltt.  What  oSbrs?  Moyboieoaby 
appolatmoat.— C.  HoniAa ,  24 .  Paxkr  tqaart*  BegeBt'«  Park. 

6Bin.  Speelsl  Chalkngs  Bioyole,  pstfeet  eondttion, 
£4.   Photo.  toac-Bcaoxss,  HatlleU*,  iiorts. 

Nickel  Anodes  lor  Sdle,  about  9  pieces,  6in.  by 
21b.  by  |ta., at  <s.  Sd.  per  lb.— A.  AaabwsBrru,  b4,  Weiit-ttcoet, 
Osfbid-strtot. 

Btin.  Special  lacpress  Bicycle,  baU  besrfaigs  to  both 

heeU.  good  strong  I -^-''"    -  ' '- 

10,  TroVoc'Stnet,  Wi 


Wheel*,  good  strong  toadster,  qui^e  new,  a  bai^aln, 


igstobo 
,^«  los.-: 


It.* 


Lathes,  Lathes,  ^esp  good  serewnnittiBg,  ikom 
glo.  Batjr  p«yBtnts.  Islre  tjst<m  Pirst-dast  toolt.— JdAxm, 
Cupola,  ehefleld. 

Bemington  Type  Writer,  byAiictico,ykiday, 
Jnoc  ivta.— «TSTBNt,  If  Bing*etreet,  CoTcnt-garden. 

Dry  Plates.  Perfectly  instantaneous.  Sampleain 
wooden  box.  by  post  X'.oe,  is.  batlslACtloa.— P.  Mitcbxi.l,  eyden- 
ham,  LondoB. 

Just  introduced,  the  perfect  Sensitised  Paper. 
Keope  S  months.  MostbrilUant  pictured,  lod.  saoet  on  rouer.— 
AssDore.  .  , 

Dry  Plates.— Bay  no  others  tiUyou  haTstnedour 
tpedai  make,    eampies  as.— P.  sutcuall,  8)  ueaham. 

100  only  left  of  our  httle  book,  *'  Photographer's 
Paixxn,"  half  cost,  I  stamps.- As  abort,  P.  MiTcaxLu 

A  solid  oak  Tool  Chest,  containing  114  flrst-dass 
esrpoater's  tools,  a  soloadlo  opportunity  foe  a  giAtleman  ama- 
teur. Cost  over  £H.  Will  accMrt  IS  lu».  ApproTBl  to  any  trust- 
worthy p«rtoB.-MAcaLBT,  77,  Qudwlck-road,  Peckkam  Bje. 


^Blectrical     Depot      and    Manufsotorj.- 

MiLLAB's,  iM,  Chapel-tiroet,  Balfiard.  BsadietC  skop  to  tks 
trade  flnr  amateurs. 

, Bleotric  Lamps.  6f.;  Bells,  6i. ;  Bttteriis,  9i. 
Mono  better  or  chcapor.  lastmmeato  repalitd.-MiUAa,  si 
aboTO. 

Fine  Art  PhotogrM>ks.  Popular  Fortnito, 
Actresses.  Celebratoo  PainOngs.  Aatlque  and  Modca  ScalptaK. 
Ulastlc,  Comic.  Vieus.- Wiluaus. 

Seleottofls  Sent*   Saomles  6d.   Ottslogoei  fiee. 

Oooring.  eni«i«lug,  palatlag  iaolls.— B.  WitUAUs,Pbotogr4hk 


Photographic  Printing,  C.D.Y.  is.  6d.  doe., 

eludlo*  retouoklog.    Megatlvts  enlarged .—Datt,  U,  Deaaef 
road,  QuecB's-road,  Psekham. 


.is- 
U,DeaaetU- 


OAS-Bngine    Drawings,     with    desoiptioBi. 

Brery  kaowB  make.   td.  each  ;  six  for  2s.  td. :  twelve  tor  Is. 

Gas'Bngine  Drawings.    Indispensihle  ts  tn- 

glaecrs  inv«Abng  or  luing  gAS- engines. —Mxal,  tt,  Juactisa- 
road.  London,  M. 

Slide-rest,  lOin,,  40s.    Engine,  about  l-hone,  45i. 
—Ml,  Swan'rMM,  West  Bcomwlch. 

Combined  Bngine  and  Boiler,  cyUn£er6in.dia. 
by  Klin,  stroke,  A19  -SM,  Swan  road.  West  Brum  wick. 

Bromo-Gelatine  for  prmaring  Bnr  FIatei,eqpU 

toanr  la  the  market,  at  one-halt  the  cost.    Sample  pa«k«t  ii 
pott  l^ee.— W.  Bvamsow,  Juar.,  40.  emltbdown«road.  UTsr^eel. 

Model  Bngines,   separata  parts,  Osstiagt,  vvry 
che«p.    List  stamp.— WiAUAJt*,  U,  IKOiey- street,  Biongkton, 


To  Amateur  Photographers.— Tbr  Sale,  cheap, 

a  tiUmera'Xur  plate  »  by  i),  a  Camam  for  plate  U  by  M.aqntatib 
of  uses,  aod  materials,  als  <  a  new  Btmeea  OeU  und  aliihambsrtf 
Ofdi  i  Tery  little  used.— Ifwr  prioe  and  partlcalais,  J.  B.  Oma,  a», 
Cobden-strcet,  LeIossCcr. 


Electro- Plating  Apparatus,  complete  lets, 
6s.  6d.  to  Xia  List  Olio  ttattp.-K.  Jt«AM,  Bastem  Oeustiei 
PUUng  Work,  Ipswich. 

01ockmaker*s  Hand  Lathe,  flywheel  toned. 

almost  new.  good  tool,  pric«  10».— MuCasu.  James's-^accCspsr- 

Photography.— Dry  Plate  Badu  and  BeUows,  aU 
ttoea.eheap.  Btamp  Cor  reply. -Wili.s,  lU*,  liotheifleld-tOott, 
M.,  Loaaon. 

Diamond  Bing,  mastiT«,  8  stones,  cost  £95.  8dl 
a  bargalB.— f  7,  Murthwoit-road,  Boat  Dolwlch. 

Planing  Machine  for  metal,  4ft.  6in.  by  ISin. 

tquare  }  bargain.— 47,  Murtboross-road,  Bast  Dalwich. 

Laonch*  Engine,  double  cylinders  4in.  by  6ia. 

itruke,  Uak  motU.a  and  pump. ;  g2f.— 4vbji  2fx»oi.8ve*,  Bepr- 
street,  Glasgow. 

9in.  centre  14ft.  Qap-bed  Slide  LAthe.  BriUing, 
Shaping,  Slotting  Maebines.- Mbwsomc,  8oworb>  Bridge. 

9  by  7  bellows  body  Camera,  two  double  dart  aUdai 
bardlyused.   Post  tn  4a,  pctce  £»  as.— inrraBT,Oheiteahf 

Lomploogfa's  Tricycle  Saddle,  cost  iSs. ;  tri^de 
aeatfitud  tm  pillar  ana  springs.  Ooat  its.  sd.;  price  ft*  butt 
12«.  6d.— JsrruAi .  Cheltenbam. 

Living  Objects  for  mieroecapea.  Ephemetidie 
lar«*  Bydca,  Maillocrta.  Ac— 8.,  cBre  of  Hunt,  Barton  Areatt 
Manehestcr. 

Burglar  Alarms  (for  door  or  wiodow},  Is.  eack.- 

J.  OuuAX  and  Co. 

Fire  Alarms  (go  off  at  lOO'  F.),  9d.  6d.  cadi.-J. 

OMtan  Bad  Ou. 

Blectrie  Switches,  la.  61.— J.  Ooobx  and  Cb.,  17, 

Moatrose-stroet,  Loooa 

Waterlow's  Stylographic  Pen.  si>lendid  oooditioo, 
eoetl24.4d.,prtoOS«.diSw— U  fisa,2i,U««Pouidry.road,lpsoliA 

Lnminons  Paint.  A  few  bottles  for  Sale,  prior 
to.  0d.  each  — u.  Pua,  ao,  uMPouadry-road,  Ipewloh. 

Olaziag  and  BnamelUng  Brioks,4:e^  white  or 

oolourod  i  also  makinn  «uu«  Briwas.  Pull  iBstruethms  by  s  fnc- 
tleal  Itan.  with  22  dlffenmt  genuine  reclpee.  Pnce  5«.  All  ptr- 
tlctiian.  price,  and  where  ingredionts  eaa  bo  obtslnsd.  me«i» 
simple  snd  IneipcnalYe.— W.  WAasriau),  21,  Branel-itrRt. 
Anuleyreod,  a^oeoB. 

Salt  ChlaBing*  full  instractioas  byapractiesliBaa. 

price 2  .— W.  WAUMriaui.tl,  ttruBel-ttreet,  Armley.rBad, Leeds 

62in.  Bxtraordiaary,  good  eonditioa,  £8.  ^t^t^ 

culait  from  lixjtav  Patcv,  Hawtnomt,  Kiagswiaiord,  Ondlaj. 

A.  Frangois*  list  of  Aneroid  BarooMtefs,  ndd- 
glaaees,  ttouai  angiBfwa,  SCsaoi  Boalt^  ote.,  wiU  befcrwacd«dlrwe. 

Beadersof  the  **  Moohanic"  wfU  do  weU  to  send 
fbi  PiaafioU*  Itot  aad  comparu  with  others. 

A.  Fraaflois,  while  than  ting  those  who  hare 
honoured  hLu  uita  taolr  potro&age,  beg  w  tap  he  will  forosfs 
list  to  them. 

Fraagois,  DeToeshire-place,  Byland-road,  Biasisg- 
ham,  basartloleeoahlslUtaihalfasttaiprtee.    Pkct! 

Boilers,  ooe  new  Tsrtioal  tubular,  9ft.  6fai.  high  asd 

2ft.  tm.  diameter.    Cheap.- Diciuiisoa,  Osaaana,  aad  8ba«. 

One  new  Vertical  Tubalar»  4ft.  6in.  by  9ft  dia- 

sieior,  highly  Snish^jd  and  ohoap. 

Onenew  Vertical  Tabular,  4ft.  high  aad  1ft.  9is- 

dlametor,  with  or  without  fitting*.    Cheap. 

One  second-hand  Launch  BoUer,  8ft.  9in.  high  aad 
aft.  diameter.    AlifisilBb»«o«ipl«ta.   A  oargaia. 


Launch  Boilers  of  etsry  desertotioa  are  Bsaofs*- 
nrod  oy  Oicaintax,  tMaoaan,  aad  SMAW.ala,  Wes<  Perry-net. 
llll<raO,B. 

Hardy  Irith  Ferns,  10  TArieties,  good  strong  pisati, 
■.  2d.,  dot.,  froe.— at.  OsuB,  iBdlsbnanoio,  Co.  Cock. 

8uperiur4^  SUde-Best,  good  deiAgns  qatea^r 

enarkably  cneap.-P.     U«/i>om,    iM,    StTTames-CMMttt. 


Handy  Beach  Vertical  Drilling  BCaehiae  (to^)* 

hand  or  powtr^P.  Uoooss,  US,  St.  Jamet  crutcsBl,  OIoom^i. 

6in.  aingle  Headstook  and  Poppet*  np^ 

ake,  BOW.    ChCBp.->P.  Hoooat,  iSa,  %u  S^mta- 


Tinman's  Jenny,  ?sry  Uttle  uaed,  equal  to  nes,  »•• 
p.  Huooat,  laa,  Bt.  iamea-erotMBt,  Oloaeaater. 

Bicycle,  69in.  Challenge,  by  Singer,  in  good  order. 
fIroBt  WBosl  orake ,  sale,  chenp.- Stmtbt  avsaanso* 

Horisontal  Bngine,  1-S«d  hoise^wwer,  ooog^» 

la  worktug  oraer:  q«utt  asW,   ehoap.— »ioa*»  B'as*p»* 
Wonersh,  vuild  ord. 


Jvsz  16,  1883. 
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SCREW  FB0FTJL8I0N. 

^pHB  Bomewhat  heterodox  views  of  Mr, 
-L  J.  B.  Boot  on  the  problem  of  the 
Bcrew-propeller,  a  notice  of  which  we  gave 
on  p.  294  of  our  last  volume,  attracted  some 
attention  in  this  country,  as  they  did  in  the 
United  States ;  but,  so  far,  no  really  prac- 
tical result  has  followed  the  expression  of 
the  various  opinions  enunciated.  Lately, 
we  have  had  a  lecture  from  no  less  orthodox 
a  propeller-man  than  Mr.  Griffiths,  the  in- 
ventor of  the  screw  that  bears  his  name, 
who,  at  the  commencement  of  his  remarks, 
made  the  statement  that,  although  nearly 
half  a  century  has  elapsed  since  the  intro- 
duction of  the  propeller,  verv  little  real 
improvement  has  beeu  effected,  not- 
withstanding the  attention  the  subject 
has  received.  Such  a  statement,  made, 
as  it  was,  in  the  lecture-room  of  the  Naval 
and  Submarine  Exhibition,  might  have 
taken  the  visitor  by  surprise;  but  it  is 
nevertheless  a  fact  that  we  are  still  a  very 
long  way  off  even  that  approach  to  perfec- 
tion which  alone  can  satisfy  the  engineer. 
The  problem  is  admowledged  to  be  a  diffi- 
enlt  one,  and  there  can  be  no  doubt  that  to 
a  certain  extent  progress  has  been  delayed, 
as  Mr.  Gri£B.ths  suggested,  by  the  prevalence 
of  erroneous  ideas  respecting  the  loss  of 
power  which  appertains  to  the  propeller — 
one  of  the  greatest  difficulties  in  the  path  of 
improvement  being  the  xmoertainty  as  to  the 
cause  of  the  loss,  many  believing  that  it  is 
dne  to  the  form  of  the  screw,  whereas  Mr. 
Griffiths  and  others  hold  that  the  position  of 
the  screw  as  regards  the  hull  of  the  vessel  is 
by  far  the  more  important  factor.  The  actual 
power  required  to  force  a  vessel  through 
the  water  is  less  than  one-third  of  that 
which  must  be  applied  through  the  pro* 
peller  to  obtain  the  same  speed,  so  that  if  we 
oould  but  approach  to  tbe  minimum  by 
means  of  the  screw,  a  great  reduction  in  the 
weight  and  strength  of  the  machinery  would 
be  possible.  It  is  some  years  ago  since  Mr. 
Griffiths  determined  that  the  slip  of  the 
screw  was  by  no  means  a  measure  of  the 
loss  of  power ;  but  although  many  experi- 
ments have  been  made  since,  it  is  not  yet 
cdear  what  becomes  of  the  wasted  power. 
In  1875  Mr.  Griffiths  made  some  tests  on 
one  of  the  steam  launches  in  the  Navy,  which 
was  towed  at  the  speed  her  own  engines 
veonld  have  given  her,  with  the  view  of 
ascertaining  the  velocity  of  the  water 
through  the  screw's  disc.  It  was  found 
that  while  the  velocity  through  the  bottom- 
half  of  the  disc,  and  at  the  outside  for 
some  distance  above  the  shaft  was 
approximately  that  at  which  the  launch 
vras  being  towed,  the  speed  of  the  water  at 
the  upper  part  of  the  disc  was  only  about 
half.  Therefore,  as  the  screw  propels  the 
vessel  by  pushing  the  water  back,  there 
must  be  an  unequal  distribution  of  power, 
the  blades  as  th«*y  approach  the  top  of  the 
disc  meeting  with  greatly  increased  resist- 
ance, and  giving  rise  to  a  series  of  jerks, 
which  are  recognised  in  the  shape  of  vibra- 
tion. Dynamometer  diagrams  show  clearly 
the  great  increase  of  resistance  met  with  by 
the  blades  when  vertical,  and  this  increase 
must  fall  entirely  to  the  share  of  the  upper 
blade.  At  those  parts  of  the  8#rew*s  msc 
whexethe  water  is  being  dragged  with  the 
ship,  the  greator  part  of  the  power  is 
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exerted,  and  as  the  tendency  of  the  propeller 
is  to  force  water  away  from  the  ship,  much 
less  pressiure  is  given  to  the  stem  by 
the  dosing  in  of  the  water  behind  the 
vessel.  To  avoid  this  drawback  Mr.  Griffiths 
placed  the  propeller  further  away  from  the 
i^edge  of  the  run,  and  found  an  morease  of 
speed  until  the  screw  was  more  than  two- 
thirds  of  its  diameter  from  the  end  of  the 
wedge  formed  by  the  immersed  lines  of  the 
stem.  Beyond  that  distance  a  decrease  of 
speed  was  experienced,  for  then  the  pro- 
peller was  behind  the  meeting  line  of  the 
water  coming  from  each  side  of  the  stem, 
and  the  flowing  together  of  those  two 
streams  offers,  as  may  be  readily  imagined, 
considerable  resistance  to  the  screw.  In 
carrying  his  plan  out  in  practice,  either  a 
different  form  of  rudder  is  used,  or  the  old 
form  is  placed  on  a  new  frame,  the  object 
being  to  put  the  propeller  in  such  a  position 
that  it  is  so  far  clear  of  the  nm  as  not 
to  retard  the  progress  of  the  vessel.  The 
increase  of  speed  claimed  for.  so  compara- 
tively simple  an  operation  is  about  12  per 
cent. — in  some  cases  as  much  as  15  per 
cent. — ^to  attain  which,  by  engine  power, 
would  involve  an  increase  of  somewhere 
about  40  per  cent.,  an  enormous  augmenta- 
tion in  the  money  value  of  the  machinery  of 
a  vessel.  Several  ships  have  been  fitted 
with  propellers  on  the  plan  proposed  with 
satisfactory  results— in  two  cases  where 
measured  mile  trials  were  made,  the  gain 
was  a  knot  and  a  knot  and  a  hidf  respect- 
ively. If  the  greater  portion  of  the  power 
is  expended  at  the  upper  part  of  the  screw's 
disc,  it  follows  that  a  reduction  in  the 
diameter  should  within  limits  lead  to  some 
improvement,  and  in  the  case  of  three 
Atlantic  steamers  a  slight  increase  of  speed 
(about  half  a  knot)  was  effected  by  reducing 
the  diameter  in  two  by  as  much  as  30in., 
and  in  the  other  by  16in.  The  experiments 
with  the  Iris,  which  was  fitted  with  four- 
bladed  screws  of  18ft.  6in.  diameter,  and  subse- 
quently with  Griffiths*  screws — four-bladed, 
16ft.  3in.,  and  two-bladed,  18ft.  liin.  in 
diameter,  which,  owing  to  their  narrower 
points,  meet  with  less  lesistance  at  the 
upper  part  of  tl»e  disc — conclusively  proved 
the  advantage,  as  a  gain  of  nearly  two  knots 
was  the  resmt. 

The  dragging  back  of  the  water  at  the 
upper  part  of  the  disc  increases  the  resist- 
ance of  the  ship  very  considerably ;  but  Mr. 
Griffiths  proposes  to  remedy  that  by  fitting 
plates  in  su(^  a  manner  as  to  increase  the 
current  of  water  through  the  upper  part  of 
the  disc  formed  by  the  screw.  At  present 
the  plan  has  been  tried  only  in  model, 
but  it  seems  that  it  is  sufficiently 
successful  to  warrant  experiments  on 
the  scale  of  12in.  to  the  foot.  The 
idea  of  placing  cylindrical  covers  over 
screw-propellers  is  not  by  any  means 
a  new  one,  but  whenever  it  has  been  tried, 
a  loss  of  speed  resulted.  Mr.  Griffiths  came 
to  the  conclusion  that  the  loss  was  occasioned 
by  the  propeller  not  having  sufficient  water 
to  act  upon,  and  from  some  experiments  he 
made  he  was  induced  to  give  the  cylindrical 
casing  a  sort  of  funnel  mouth,  with  the 
view  of  gathering  in  water  into  the  casing. 
About  seven  years  ago  this  casing  was  tried 
on  the  Bruiser,  a  gunboat  having  a  pro- 
peller 6ft.  in  diameter.  The  casing  was 
6ft.  lin.  over  thepropeller,  and  7ft.  at  the 
funnel-mouth.  When  tried  at  the  measured 
aiile  the  gunboat  showed  an  increased  speed 
of  about  a  quarter  of  aknot,  and  also  answered 
the  helm  more  quickly,  while  vibration 
was  much  reduced.  There  is  another  reason 
why  a  casing:  over  the  propeller  is  advan- 
tageous, which  is  especially  applicable  in 
the  case  of  men-of-war,  and  that  is  the 
protection  afforded  agtdnst  the  fouling  of 
the  screw  by  ropes  or  wreckage.  Conse- 
quently, if  an  increase  of  speed  can  be  ob- 
tained, and  at  the  same  time  the  propeller 
can  be  protected,  there  will  be  every  induce- 


ment to  adopt  tbe  invention,  especially  in 
its  latest  form.  The  casing,  as  fitted  to  the 
Bruiser,  though  perfectly  successful  so  far 
as  it  went,  did  not  altogether  satisfy  Mr. 
Griffiths,  and  further  experiments  led  him  to 
adopt  a  casing  in  two  pieces  of  different 
diameters.  One  of  these,  just  large  enough 
for  the  propeller  to  work  in,  extends  from 
the  rudder-post  to  the  middle  line  of 
the  screw,  where  it  is  overlapped  by  a 
ring  of  greater  diameter  (about  one-eighth), 
which  extends  forward,  and  is  supx>otted  by 
bars  reaching  from  the  *'  nm  "  of  the  vessel 
to  the  outer  rim  of  the  casing.  These  bars, 
it  w^ill  be  understood,  serve  to  prevent  the 
entrance  of  substances  which  might  foul  the 
screw,  while  the  annular  space  left  between 
the  two  rings  forming  the  casing  provides 
an  escape  if  more  water  is  taken  in  than  the 
screw  requires.  The  arrangement  is  based 
on  the  theory  that  the  screw  draws  in  water  , 
opposite  the  forward  part  of  the  periphery 
for  about  half  the  wi4tii  of  the  x>oint8  of  the 
blades,  and  opposite  the  after  half  drives  it 
out.  By  fixing  a  ring  case  over  that  part 
of  the  propeller,  this  latter  action  is  pre- 
venttid,  and  more  thrust  is  obtained ;  but  it 
is  necessary  to  increase  the  size  of  the  ring 
forward,  in  order  that  the  drawing-in  action 
of  the  forward  part  of  the  peripnery  may 
have  fall  play.  A  practical  demonstration 
of  tbe  value  of  the  device  will  be  nven 
shortly,  as  some  steam- trawlers  whi<m  are 
being  constructed  for  one  of  tbe  fishing 
companies,  are  being  fitted  with  these  pro- 
peller casings.  The  plates  above  mentioned 
represent  casings  cut  away  in  parts,  and  are 
certainly  simple  and  inexpensive  additions. 
The  upper  one,  which  covers  about  two- 
thirds  of  the  diameter  of  the  propeller,  ex- 
tends from  the  rudder-post  to  some  distance 
in  front  of  the  screw,  and  is  kept  at  a  dis- 
tance from  it  of  one  inch  for  every  foot  of 
the  screw's  diameter ;  the  lower  one  extends 
from  the  rudder-post  to  the  middle-line  of 
the  blades,  and  while  covering  as  large  a 
diameter  as  the  upper,  is  place  1  as  close  as 
possible  to  the  points  of  the  blades.  In  the 
case  of  twin  screws,  the  position  is  altered, 
the  upp^r  plates  being  fixed  more  to  one 
side  rather  uian  directly  over  the  top  of  the 
screw's  disc.  It  is  stated  that  a  simple 
addition  such  as  we  have  here  briefly  oLe- 
scribed,  promises,  according  to  the  experi- 
ments with  models,  to  give  an  increase  of 
speed  of  7  per  cent.,  while  the  cost  can  be 
only  a  few  pounds  in  the  largest  vessel. 


THE  BHEOLTSEE. 

THIS  name  has  been  given  by  Prof. 
Wartmann  to  an  apparatus  (described 
by  liiTTi  to  a  scientific  society  in  Geneva) 
which  enables  one  to  make  the  intensity 
of  a  derived  current  vary  rapidly  from  zero 
to  a  maximum,  and  which  indicates,  in 
an  exact  way,  the  relations  of  these 
variations  (see  Archives  des  Sciences,  May^. 

On  a  tripod,  adjustable  with  screws,  rises 
a  column,  to  which  six  radii — all  in  the 
same  horizontal  plane — connect  a  graduated 
metallic  ring  rising  above  the  plane.  Each 
of  the  quadrants  is  numbered  to  90^  right 
and  left  of  a  diameter  which  is  the  line  of 
zero.  This  ring  surrounds  a  thick  disc  of 
glass  or  ebonite,  resting  on  the  radii,  and 
having  a  circular  canal,  filled  with  mercury, 
near  its  outer  border.  At  the  top  of  the 
column  is  a  diametral  bar,  terminated  by 
two  verniers,  which  acts  like  a  movable 
Wheatstone-bridge,  turning  about  the 
common  centre  of  the  canal  and  the  rinff. 
It  carries  two  oopx>er  screws  with  amsl- 
gamated  points,  ued  near  the  ends  of 
tbe  diameter  which  form  the  line  of  zero 
of  the  verniers.  These  screws  dip  in  the 
mercury  at  an  interval  of  180^  from  each 
other.  Insulated  electrically,  they  com- 
municate with  two  binding-screws,  placed 
near  the  centre  of  rotation,  to  which  are 
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^tP^ti^httc  •  mioui9  oi  mo»  Thd  b«it«rf 
ntt.nt*  to  tAtmA;  mnA  it  ib#  gtlrmomstor 
c«Mnr«  ft  tlidUtsUonf  thii  it  cottiii«rMt#d  tnr 
t^  pUf  t/i  ft  aiKiond  tMig«nt-Mreir»  which 
imnm  ib«  flbo  in  ito  plAOt«  Thm  tbo 
')i«mir|«r  wbi<^h  JoirM  ili#  polntt  of  bifttr- 
rftitoo  (/f  ih«  elrctttt  is  •Xftcil^r  MrpendicuUr 
to  itifti  which  pMMn  through  tn«  dipping 
•^twwii*  Wh«n  ib«  bridge  inrerfM  eqiul 
ftro«  right  ftod  lirft  of  the  liiM  of  zerof,  the 
<i*fli«oUmia  of  the  gslrAnonuHer  needle  ere 
***\u%i  Atid  of  o|;|K>iite  tign.  Two  of  the 
riMireiiri«l  sroe  giiin  precisely  what  the  iop- 
]>letiteuUirvoiiet  lo«o^*  circmnstftnce  which 
liiorotAoi  the  •onmibiUty  of  the  upparfttus. 

H^rcoiy  bfts  an  electric  retiitAtice  st  onco 
Mupf'rior  to  thet  of  thu  other  uf  nal  methode, 
an<l  U*n%  effMft^l  by  variations  of  tempera- 
ttu't.  No  more  i>orfect  or  uniform  contact 
M  known  than  tliat  which  it  givoi  with 
»tiialK»inAt4fd  CTippor.  When  it  u  pure,  its 
linuiility  insurow  complete  homogeneity, 
lli/ino  proportles  Justify  Iti  use  in  the  present 
oa/«H. 

lUit  it  is  ijidis]ioDsublo  that  the  oonduo- 
tiflfy  of  the  inorcurial  ring  should  bo  and 
nMiiJtiii  tlie  samo  thronghout*  Local  capillary 
tiiduiMtcMs,  or  a  t>ossible  imperfection  in  the 
Mwiipnrt.  of  the  disc,  might  prevent  this  con- 
•liltin  bfing  fulflllod.  To  obviate  this,  the 
rnitlior  covers  the  canal  with  a  plate  of 
kI**"**  wl»ich  is  hthl  by  springs,  and  turns 
wJtli  tlio  bridge.  Tho  mercury,  whose  convex 
surface  is  Hnitonvd  by  this  plate,  fills  the 
wlinln  annular  cavity ;  moreover,  it  is 
ulit'tt'Tt  d  from  dust  and  other  impurities. 

I'hiU  tho  apparatus  may  be  transportable, 
oitn  of  tho  small  orifices  in  tho  bottom  of 
llio  (fi,nnl  allows  Um  mercury  to  flow  into  a 
gt*iM>t  cyliiMlnr  undor  the  disc.  This  reser- 
vtiir  ii  olumid  Ik'Iow  by  an  iron  piston  movod 
liy  It  M(ir«iw.  Thus  ilio  uaiml  may  be  easily 
t*m|iU(*ii,  or  a  liquid  ring  of  desired  section 
tiitroduotd,  ()ii0  of  tho  electrodes  is  thfn 
111  «u>iiununication  with  a  plate  of  copper 
iiimoiUmI  botwmni  tho  disc  anA  the  motullic 
top  ol'  Che  rosftrvoir,  Tliis  plate  is  liiercod 
With  a  (lentral  hole  at  that  part  of  the  canal. 

The  rheolyser  may  be  used  :  — 

1.  To  obtain  a  current  of  a  given  in- 
I  «ii«ifcV' 

U.  to  malntutn  this  intensity  with  rigor- 
ona  aotistannv. 

:i.  To  vorlry,  by  an  opwalkm  similar  to 
that  (ti  a  commutator,  the  construction  and 
iiittallation  of  apj^aratases  basiul  on  elootro- 
niagnetio  reaoti(»us.  such  as  tine  and  tangent 
(tmtivasst^,  eluatrudynamometers,  gnlrano- 
moUrs,  fte.  Tho  mobile  sjfttem  is  in  its 
true  |H>sition  of  equillbrfum,  and  free 
fi'om  }>erturbating  oausesi  when  it  defleote 
thh>ugh  fHiual  arcs,  under  tho  action  of 
i'tirrontf  cHjual  and  suooesilvely  opnosito, 
produood  by  displaoemonts  of  tho  bridge  on 
t  i*tier  M(le  of  aoro, 

4.  To  dotermine  dlreotlv  tho  value  of  the 
Cv^-^^cH^nl  of  reduction  which  renders  oom 
}  %r»hlt>  evaluations  made  with  two  of 
tl  4i»  apipwrntuat^B  not  identical.  This  oo- 
r  -t:.:  ^t  IS  t>qual  to  tho  ratio  of  the  lengths 
oi  tb.-*  morcnrinl  arc*,  reokonod  from  tho 
r— c  c!  c.^mp««sation.  tor  which  the  dotlec- 
'  »::  <:  tb<^  mobile  systom  is  tho  same  in  both 

~.  T?  iv<^m   a  table  of   correspondenco 
tbe  Btcsmties  of  difforont  cotrents 
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\     7.  To  fiDd  the  rslatioM 
elecfro-notiiw  foroee 
sooroee*    Theee  iotensitiee  an  to 
in  the  ittrerse  ratio  of  mtc§  of  tbe  iheolyes 
which  prodooe  tha  same  doBettitm  istlie 
galraaometer. 

4.  To  estimate  the  nisoe  of  tlw 
of  variona  coadncton,  ae  alao  vadatioiia  of 
rtiist«Doe  in  th«  eame  eoodoetor. 

0,  To  aeenre  oneself  of  the  good  consinie- 
txon  of  shnnte,  reaistitoce-cofls,  and  other 
apparatne  of  the  kind* 

10.  To  expreif,  in  abeolote  meanre,  the 
Intensity  of^  derived   omrrente,    when 
knows  the  valoe  of  I,  ae  abo  that  of  the 
resistanoea  B  and  p. 


IMPB0VXMB1T8    DT 

LA1IF8. 

nPHE  proposal  to  ee^lo 
X  oosL-aBUnee  does  not  appear  to  meet' with 
sraoh  attentkm  from  practical  minersy  aMKWgh 
the  safety-lamps  at  present  nsed  aze  eofnfesetffly 
not  everything  that  oonld  be  wished.  ItM 
tolerably  weU-imown  that  numeroos  as  aze  the 
devices  already  seeking  for  patronage,  there  is 
ao  real  safety-lamp  amongst  them,  asid  it  le 
difficult  to  coDoeive  a  design  which  in  aU  ozevm- 
staneee  oonUl  be  faidy  regarded  as  sale.  There 
is  a  natoral  relootanoe  to  adopt  a  ooanpazatively 
untried  system  like  the  ele^rio  lamps^  whoeh, 
moreover,  may  introdnee  an  elemeBt  oi  danger 
from  which  tlie  existing  devices  are  free,  for 
miners  prefer  tbe  risks  with  which  they  are 
acquainted  to  others  of  which  they  know 
practically  nothing.  The  question  of  the  sale- 
fighting  of  coal-mmeshaa  been  recently  debated 
at  some  length  by  the  Msnebester  Oedogioal 
Society;  bnt,  although  many  practieal  workers 
have  taken  part  in  it.  none  of  them  have  even 
suggested  the  eleetrio  lamp— perhaps  beoanee 
they  are  unacquainted  with  it,  out  more  probably 
because  they  are  net  inclined  to  trust  it,  from  a 
vague  but  not  iU-grounded  fear  that  it  would 
introduce  elements  of  danger  from  which  the 
present  lamps  are  free.  It  Is  certain  that  sparic* 
mg  between  severed  connections  would  inevit%bly 
fire  an  explosive  atmosphere,  and  there  might 
be  some  risk  from  lightning  flashes  if  a  system 
of  electric  '*  leads ^'  were  carried  through  a 
mine.  At  a  recent  meeting  of  the  JifuMhester 
Geological  Sodety,  Hr.  Jas.  OanHfle,  of  the 
Brldgewater  oolleries,  sabo^tted  an  improvement 
of  the  Davy,  the  pnnoipal  object  of  which  is 
apparently  to  secure  a  better  light.  He  urged 
that  as  it  was  impossible  to  construct  usdfol 
lamps  which  would  not  be  liable  to  be  broken 
by  ordinary  accidents  in  the  mine,  it  would  be 
bottor  to  seek  for  improved  lighting  power, 
which  would  diminish  tbe  risk  of  injury  to  the 
lamp,  and  trust  to  the  indication  Supplied  by 
the  flame  for  the  detection  of  dangerous  atmo- 
spheres. Lately,  several  ingenious  devices  for 
asesrtalnlDg  the  dangerous   character  of   the 

Kses  have  been  devised;  but  as  th^  must  needs 
under  the  oonttol  ci  overmen,  they  would 
scarcely  meet  all  the  accidental  oonditiona  which 
sometimes  arise  in  fiery  mines.  Whattheminer 
requires  Is  a  lamp  that  will  give  the  best  possible 
ligut,  indicate  unmistakably  the  presence  of  foul- 
air,  be  proof  against  tampering,  and  while 
renting  the  enects  of  **  shots/'  be  strong 
enough  to  resist  any  accidental  blows  it  may 
receive.  It  is  not  very  difficult  to  devise  a  lamp 
which  shall  be  so  incioeed  that  a  sudden  blast 
of  air,  such  as  may  be  given  by  the  firing  of  a 
shot  shall  have  no  eflsct  on  it,  in  the  shape  of 
driving  the  air  through  or  sucking  the  flame  out ; 
but  It  Is  not  so  easy  to  give  sufficient  light  and 
avoid  all  danger  from  the  accidental  blow  of  a 

Siok.  The  members  of  the  Society  above  named 
o  not  appear  to  have  been  able  to  arrive  at  any 
conclusion,  although  many  esperlenoed  mining 
engineers  were  preeent  at  the  meeting;  the 
discutaion  in  the  end  beinff  adjourned  to  a 
•poclal  meeting  to  be  hsld  at  Wigan  at  the  end 
ol  this  month.  Mr.  J.  Ashworth,  of  Derby, 
etxhibited  his  modification  of  the  Mueeler  lampl 
the  prinoipal  improvement  bsiav  the  addition  of 
a  light  copper  or  tin  shield  above  the  gsuie, 


bsioBB  thsy  eorid  be  a 
S.  M«tm,  Tiysiilei  e<  ; 
be  ae  doabt  that  Ae  lamp 

eootaet  with  aa  explmivei  ' 
long  aa  the  flame  eiauiiiae 
when  in  the  midst  o€  aa 
snmetiitng  amst  nhtmately  give  w;^,  aadthe 
result  in  an  probability  weioli  be  aa  eaptoiiea. 
The  chief  use  of  a  aajety-lamp  AaaM.  be  ooa- 
aidsred  aa  aa  Indieafcnf  fordetytiay  the  titssaaBe 
ofgas,aad  noifer  weildag  iattemiMtelaa 
expleaive  mixtara. 


IMFBOYBMEHTS  IV  TBLOCIFEDIS. 

AMONGST  leeeni  <<  ia^srovamanta "  ia 
veloo^edes,  whether  hli^lea  or  triDyoIeSft 
are  several  devieee  to  obviate  the  rotary  action 
of  the  feet,  and  to  replace  it  by  aa  19  and  down 
motico  ini^ich  the  length  of  the  etroke  ie  at  the 
rider'a  pleasure.  Thoee  who  visited  the  Btniegr 
Exhibition  at  the  Agrionlteral  HaU  did  not  fsfl 
to  note  as  ene  ef  the  noveltisa  tha 
baejrie  aad  trieyele,  whish  we  brieay 
oa  p.  558  of  the  last  vdlame.  Ia.  that 
it  will  be  remembered,  the  pedala  are  at  the 
ends  of  two  levers  pivoted  to  forward  exiea- 
sions  of  the  framing,  and  oonneoted,  about  the 
centre  of  their  length,  to  loom  pulleys  earned 
on  the  axle.  The  conneetioa  is  a  laaUier  bead, 
and  inside  each  pulley  is  a  spring,  vdiieh 
reverses  the  motion  of  the  puUey,  ooila  up  the 
leather  band,  and  ao  raises  the  pedal  lever  for 
the  next  down  strdm.  Motion  is  imparted  to 
th»  axle  through  a  pawl  cacried  by  taa  ersak 
arn^  which  engages  with  the  ratebet  teeth  ca 
the  aide  oi  the  loose  pulley.  A  aomewhst 
similar  method  of  imparting  motion  to  the 
driving  wheel  has  been  reoentlr  patented  in 
this  country  on  behalf  of  8.  K.  SiiTer  and 
0.  £.  Page,  of  Maine,  in  the  United  States. 
Their  inveutiaa  ooaaists  in  a  trioyole  having 
two  ^voted  foot  levers  eonneeted  witii  arsBS 
looeely  mounted  on  the  driving  azle»  and  pro- 
vided at  their  outer  ends  with  pivoted  pawls 
engaging  in  notches  in  discs  looes^  moantod  sa 
the  axle,  the  discs  being  provided  withfrietisa 
dutch  dogs  oatching  00  the  inner  aaciaee  ol 
the  cixoumlerential  llaage  of  a  disc  iaet  oa  the 
axle,  whereby  when  the  loot  levera  are  dsr 
pressed  springs  on  the  axle  connected  with  the 
loose  diso^  and  otiier  springe,  also  oonaeotsd 
with  these  discs,  will  be  hrouKht  In  tenaioB,  and 
whmi  the  pawls  are  relsaaed  uom  the  diaes  ths 
sprhigs  revolve  the  locee  discs  which  eateh  ea 
the  fast  disc,  thereby  roftating  the  axle  and 
propelling  the  vehicle  forward.  The  tsiefcle  ia 
provided  with  a  brake  operated  by  means  of  a 
handle  sliding  ona  sqaared  rod  sarroaaded  hy 
a  spiral  spring,  and  the  front  guide  or  eSesdag 
wheel  is  connected  with  a  like  square  rod,  pro- 
vided with  a  handle  and  spring,  these  handles  and 
flpringa  being  also  used  to  inoreaae  the  power  fer 
propelUDg the  vehicle.  The  frame  ie  inform 
oi  a  right-angled  triangle,  and  is  bent  upwards 
at  its  rear  end  to  form  bearings  for  the  axk. 
The  driving  wheels  mav  either  be  fast  ea  tbe 
axle  or  provided  with  boxes  having  inlvasl 
ratchet  teeth  with  whioh  pawis  on  the  ads 
engage  only  when  the  axle  turaa  in  the  eas 
direotioa  and  not  in  the  other.  Tha  foot  t 
are  pivoted  at  their  front  ends  to  the 


amiB  16,  ISfHL 


ENGLISH  MBaOANIO  AND  WOBLD  OF  BOHNOB:  Ho.  899 


321 


front  of  the  aade,  and  tbeir  rmr  ends  extend 
bddnd  the  axle,  and  are  zeepeotiTely  oonneoted 
bj  links  with  srmB  loose  on  the  axle  and  carry- 
ing pawls  engaging  with  notches  in  the  edges 
of  d^9  also  looee  on  the  axle.      Betvreen  the 
loose  disos  is  another  disc  fast  on  the  axle  and 
haying   a    broad    rim,  against    the    internal 
periphery  of  which  bear  two  opposite  friction 
olotoh  dogs  pivoted  to  the  inner  f aoe  of  each 
loose  diio,  and  resting  against  and  oonneoted 
hr  springs  to  a  diametral  rib  on  the  inner  faee. 
Tb»  arms  and  loose  discs  are  held  close  np  to 
the  fast  disc  by  a  coiled  spring.      Powerfnl 
springs  nre  coiled  npon  the  axle  at  either  side  of 
this  donble  friction  dntch  box,  and  are  attached 
to  the  loose  discs  thereof,  and  strong  springs  are 
alio  attached  to  the  frame  and  to  the  loose  discs. 
Either  or  both  of  these  springs  may  be  osed. 
By   depressing   the   treadle  levers  alternately 
the  ana  and  pawl  are  drawn  down   and  the 
coresspending  loose  disc  is  toned  backwards  a 
portioa  of  a  revoiotion  (its   movement   b^g 
undtod  by  eetop),  and  the  springs  oonneeted  to 
it  are  tiiereoy  pnt  in  tension.      When  the  pawl 
reaches  the  end  of  its  stroke  it  strikes  a  Hxed 
cam  block  aadie  thrown,  off,  thevsby  releasing 
the  loose  disc,  which  is  therenpon  turned  by  .the 
BpDag»  in  the  forward  direction.    In  this  for- 
ward movement  the  friction  dutch  dogs  engage 
withthe  rim  of  the  fast  dise  on  the  a^,  which 
will  then  be  rotated,  the  vehicle  being  propelled 
forwicd  by  the  power  of  the  springs.      The 
treadles  hsve  a  socket  at  the  vnderside  vesting 
on  a  ball  on  the  treadle  lever  and  held  thereon 
by  a  stirmp  emb/aoing  the  lever.      A  steeciog 
wheel  is  looaelir  mooatedon  a  shoci  shaft  ia  the 
front  teked  sod  of  the  fraaae  in  line  with  one  of 
the  driving  wheels,  and  an  aim  on  this  ahect 
shaft  ieoenneoted  by  a  rod  with  a  oeaak  ann  at 
the  lower  end  of  an  npright  rod^  terning  at  its 
upper  and  lower  ends  in  the  frame.    This  rod  is 
of  square  section,  and  upon  it  di^s  the  lower 
bent  end  of  a  guided  rod,  having  a  handle  at  its 
i^per  end  by  which  the  square  rod  can   be 
toned  at   the  same  time   that  the   handle  is 
fcee  to  slide  np  and  down  thereon.    The  handlei 
is  pressed  down  by  a   strong  spring  on  the* 
square  rod,  but  may  be.  looked  in  tlie  raised 
positian  when  the  action  of  tiie  sprinna  ie  not 
xsquired.    A  sJanilsr  airaagemenfeat  the  oppo- 
site side  of  the  vehideis  eonneeted  with  a  ovdss 
bar  oanying'  bnke  slweoto  be-  applisd  to  the 
driving  wlieels.      The  aethm   of  the  springs 
sppUed  to  tiiese  two  handles  is  by  dnwiog  the 
bodies  downward  against  the  upward  pull  of 
the   rider's  hands,  to.  draw  the   rider's    body 
downwards,  and  so  inrrease  tiie  power  applied 
to  the  treadle  levees.    It  ianot  necessary  t»  give 
lUastiattoae  of  this  device  (the  spedfieatioa  is 
Ho.  4484,   .18M),  ae  the   ^ypliMtlen^  of   the 
piinsiple  will  be  readily  understood;  mxr  an 
ctfaigraras  necessary  in    the  case    of   another 
invention   patented  here  on  behalf  of  M.  A. 
Mange,  of  lionchamp,   France.     TUs  patent, 
wMoh  is  No.  650,  1882,  is  for  devices  by  which 
the  weight  of  the  rider's  body  is  utilised   as 
motive  power.    Tiie  sider  nts  on  a  saddle  about 
midway  between  the  driving  and  the  steering 
ivheel,  so  that  the  f  oimev  oassies  only  such  past 
of  the  weight  as  ib  transonttsd   throogh  the 
inoie.      The  saddle  is  connected  to  a  reeking 
Iwr  in  tiie   frame,  and  the   pedals   are   also 
ittsohed  to  the  ends  of  the  bat  by  links.    The 
driving  whed  has  one  crank  only,  which  is 
ftttacbed  to  the  roddng  bar  by  a  connecting  rod, 
*nd  the  weight  of  the  parts  it  the-msohanism  is 
"equilibrated"  by  a  d^heelat  the  other  end 
of  tlie  driving  axle.    Tne  inventor  has  provided 
ta  higeaious  arrangement  of  bevd  wheels  and 
t  pinion  by  whieh  the  throw  of  the  cnnk  oan 
pe  dtered  without  dismounting.  Theiidsroan) 
if  he  so  desires,  touch  the  groimd  wtth  his  f  est— 
that  is,  if  anyone  cares  to  ride  such  a  machine 
▼hen  made.      It  is  a  good  problem  for  young 
^Bsohaoios  to  find  out  how  much  of  the  weight 
of  the  body  is  utilised  when  the  saddle  and  one 
of  the  pedals  rise  and  faU  together. 


Fig.  212  illustrates  the  lavatory  basin-waste, 
and  which  will  dso  work  for  the  supply  valve 
as  fixed  upon  a  bracket,  also  illustrated,  but 
fixed  at  M  L  (Fig.  203).    In  Fig.  212  the  ad- 


niACnCAL  VOTES  OH  FLVMBIN€^.- 
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By  P.  J.  Davies,  H.M«A.J9I.P.,  Ac. 
iC^iiniied  from  page  299.) 
10.  21l«,  referred  to  in  the  last  Une,  last 
-    -y^oek,   but   not   shown,    is   here   given. 
I.J.H.  illustrates  the  pull,  and  a  the  fly-nut ; 
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basin  and  top  may  be  had  in  one  casting,  en- 
amelled or  galvanissd,  or  in  one  pieee  of  por- 
celain. For  school-work  I  cannot  reoemmend 
the  washer  and  plug  being  fittted  to  the  bottom 
of  the  basin,  because  the  plugs  get  lost,  and 
corks  used  in  their  places,  that  not  unf  requently 
are  found  pushed  down  the  waste-pipe;  but 
WitlCth»leeer  arrangement  D,  all  this  nuisance 
ieohviated. 

Fig.  214  is  a  similar  pillar  lavatory  arrange- 
ment, but  fitted  with  hot  and  cold  waiter  ootka 
for  giving  a  constant  stream  whilst  washing.  I 
like  the  outlet  of  the  two  cocks  to  be  branched 
into  one  pipe,  then  the  temperature  of  the  water 
can  be  regulated ;  the  lever  D  for  the  outlet 
valve  may  be  worked  by  the  foot.  Oae  of  the 
best  kinds  of  inlet-coolu  for  this  lavatory  basin 
is  Ulaatrated  at  Fig.  2lo.    A  is  a  long  screw  to 


*  Fhaa  the  Building  yewt.    All  rights  reevnred. 


justing  holes  can  be  seen  at  S  W  H  R ;  the 
rocking  standard  G,  and  the  stopping-box  on 
the  top,  are  also  plaonly  shown.  To  take  this 
valve  to  pieces,  firat  take  out  the  cotter-pin  from 
the  spindle  at  X,  then  the  rocking  standard 
cotte^pin  at  G ;  if  you  take  out  the  cotter-pin 
at  Q-  finst^  yon  will  nx)st  iikdybend  the  spindle, 
and  so  cause  the  valve  to  jump  or  work  ir« 
regularly  when  dosing^  &c. 

Pillar  Xiavaterlea. 

Fig.  213  illustrates  a  pillar  lavatory,  sultabla 
for  schools,  &o.    The  ixuet  supply-pipe  A  may 
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be  brought  up  within  a  lenirth  of  oast  iron  or 
up  the  indde  of  the  column  B,  with  the  waste- 
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pipe  W;  B  is  the  lever  to  work  the  outlet 
valve  ;  £  the  overflow  ;  F  the  badn ;  this  may 
be  of  cast  iron,  as  also  the  top  G.    Of  course  the 


go  through  a  wall,  or  to  scivw  to  a  darting, 
and  makes  a  thoroughly  good  fixing;  Fig.  216 
illustrates  a  suitable  hcvieontal  cock  for  such 


J^/   iT.^JS. 


work  and  such  places  where  an  ordinaiy  bib- 
cock cimnot  be  used,  of  course  the  bend  C  can 
be  fitted  to  the  cock  (Fig.  216). 

Fig.  217  illustrates  a  section  of  an  upright 
basin  valve- cock  for  fixing  through  the  lavatory 


top  :  D  id  the  fly-Lut  for  screwing  the  vdve  to 
the  top  or  slab.  This  may  be  had  with  plain 
brass  or  porcelain  knob. 

Fig.  218  illustrates  a  very  useful  kind  of 
lavatory  basin  valve -cock,  embracing  all  the 
good  qualities  of  an  ordinary  Ghrimes'  screw- 
down  valve-cock,  with  tho  additiond  vdve  J  to 
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phut  off  the  water,  whibt  the  ordinuy  shut- off 
yelTe  E  ie  taken  out  for  releatherinff,  &o.,  this 
addition  Talve  being  oloaed  from  the  preeenre 
of  water  from  behind,  or  it  mar  be  had  with 


ma' 


the  extra  screwed  spindle  with  ttaffing-hox 
QR  TV  fixed  at  the  bottom  of  the  shed  at  0; 
bat  in  this  ease  the  bottom  of  the  oook  should 
be  let  throngrh  the  slab,  or  otherwise  kept  high 
enough  to  tarn.  This  oook  may  be  fitted  with 
the  ring- cup  W,  or  with  any  kind  of  fuicy 
knob. 

Fig.  219  illustrates  an  upright  basin  valTe, 
for  fixing  flush  with  the  top  of  the  slab.  The 


Qlaagow,  in  reference  to  the  postlbilitj  of  bringing 
home  a  oargo  of  freah  meat  from  Kew  Zealimd  by 
sailing  ship,  on  the  sappotttion  that  it  would  be 
necessary  to  haTe  a  relrigeratiog  machine  on  shore 
for  freeamg  the  meat  and  one  on  board  the  Tesael 
for  maintaming  it  in  the  frozen  condition  daring 
the  Yoyage.  Opnsideriog  the  fact  that  in  ^MTew 
Zealand  alone  there  are  somewhere  about  13,000,000 
or  14,000,000  sheep,  such  an  experiment  was 
certainly  one  of  far-reaching  importance,  alike  to 
the  colonists  and  to  the  people  at  home,  who  are 
dependent  on  other  countries  for  at  least  33  per 
cent,  of  the  meat  which  they  consume. 

It  was  feared  by  the  directors  of  the  Land  Oom- 
panvthatif  theexperiaientxeqaixedtworefrigerating 
machines,  one  at  the  port  of  shipment  and  the  other 
on  board  the  Tsssel,  the  cost  would  be  too  great  to 
admit  of  the  enterprise  being  made  a  successful 
one  from  a  pecuniary  point  of  view.  Mr.  Coleman 
found,  however,  that  he  was  able  cTentually  to 
suggest  to  them  that  under  certain  conditions  one 
machine  might  be  made  that  would  be  suiHcient  to 
OTertake  all  the  refrigerating  work.  Thesuggea- 
tion  was  that  all  previous  practice  in  meat  re- 
frigeration should  in  a  measure  be  set  aside,  and 
that  a  very  powerful  machine  should  be  fitted  into 
the  Tcssel,  one  capable  of  producing  refrigerated 
dry  air  at  the  rate  of  70,000  cubic  feet  per  hour. 
He  argued  thus :  As  the  freezing  of  fresh  meat 
involves  the  abstraction  of  about  145  deg.  of  latent 
heat  in  addition  to  the  40  deg.  required  to  reduce 
the  meat  from  a  temperature  of,  say,  72  deg.  (that 
of  the  meat  cooled  naturally}  to  32  deg.,  a  machine 
of  the  power  just  mentioned  would,  theoretically, 
be  requbed  for  freezing  meat  at  the  rate  of  20  tons 
per  day.  It  was  assumed  that,  in  actual  practice, 
about  10  tons  of  dead  meat  per  day  could  eanly  be 


occupies,  together  with  the  ship's  linings  and  the 
upper  and  lower  meat  chambers,  about  600  tou 
gross  of  carrying  capacity,  calculated  at  the  rate  of 
40  cubic  feet  per  ton;  and  the  total  internal 
capacity  of  the  meat  chambers  was  about  400  toni, 
calculated  at  the  same  rate.  In  that  amount  of 
siMuse  there  were  packed  about  175  tons  of  meat: 
but  as  the  refrigerating  machine  was  only  worked 
to  about  half  its  power  daring  the  voyage  it  is  pro- 
posed to  increase  the  internal  capad^  of  ttis  meet 
chambers  about  50  per  cent,  for  the  next  voyigi, 
The  machine  is  provided  with  a  surface  condeoier, 
and  it  has  a  pair  of  compressing  cylinders  eaeh  of 
21  in.  diameter,  with  a  pieton  stroke  of  24in.  ia 
lenj^th.  Steam  was  generated  by  a  pair  of  verticil 
and  multitubolar  boilers,  each  hamg  about  400 
square  feet  of  heating  surface.  l£e  aTetsn 
number  of  revolutions  was  60  per  minute,  and  the 
average  air  pressure  was  34U>  per  square  inch, 
while  the  daily  average  number  of  hours  that  ^ 
steaming  was  maintained  during  the  ▼ovage  wu 
15,  and  the  consumption  an  average  oi  31b  per 
indicated  horse-power.  While  the  r&igerating  air 
was  delivered  from  the  apparatus  at  a  fimperatue 
of  about  80deg.  below  zero,  the  average  temperature 
of  the  lower  hold  was  5deff.  Fahr.,  and  that  of  Che 
upper  hold,  or  'tween  deck  space,  was  about  22deg. 


aiont  of  this  oook  is  made  flat  to  give  a  good 
water-way,  which  will  take  off  the  pressure 
from  the  rubber  diaphragm,  which  does  not 
stand  long  together  in  these  small  valre-oocks. 
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r  HAT  may  be  regarded  as  a  **  new  departure' 
of  a  very  imi>ortaBt  oharaeter  has  j  ust  been 
made  in  the  importation  of  refrigerated  fresh  meat 
from  the  antipodean  colony  of  New  Zealand.  In 
the  particular  case  of  which  we  are  about  to  give 
some  details,  there  is  involved  a  very  great  deal 
of  scientific  mterest,  for*  the  consignment  of  the 
meat  itself  is  the  first  oargo  that  has  yet  been 
brought  to  thin  country  from  New  Zealand  in  a 
sailing  ship.  The  vessel  in  question  is  the  iron  ship 
Bonedin,  1,250  tons  register,  built  by  Messrs. 
Robert  Duncan  snd  Co.,  Port-Glasgow,  in  the 
year  1874,  and  owned  by  the  Albion  Shipping 
Company,  of  whioh  Mr.  Peter  Denny,  of  Dum- 
barton, IS  tiie  chairman. 

The  enterprise  in  which  that  vessel  has  just  been 
engaged,  and  is  likely  to  be  further  engaged,  has 
arisen  in  some  measure  out  of  the  disastrous  failure 
of  the  City  of  QIaegow  Bank,  one  of  the  asseti  of 
which  is  a  great  extent  of  land  held  in  the  name  of 
the  New  Zealand  and  Australian  Land  Company 
of  Edinburgh  and  Glasgow.  Being  desirous  of 
turning  that  proper^  to  the  best  aeoount,  the 
directors  of  the  £and  Company  about  a  twelve- 
month ago  consulted  Mr.  J.  J.  Coleman,  of  the 
BeU-Goleman  Mechanical  Refrigeration  Company, 

•  Condensed  from  Enjineeritig, 
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obtained  by  the  facilities  on  shore  for  killing, 
dressing,  &o. ;  and  in  order  to  avoid  having  to  go 
to  the  expense  of  purchasiog  and  fitting  up  two 
machines,  the  Albion  Shipping  Company  agreed  to 
allow  their  vessel  to  remain  in  port  during  the 
time  necessary  for  the  meat  to  be  put  on  bos?d  in 
small  daOy  instalments  of  10  tons  or  so,  assuming, 
of  course,  that  the  cargo  of  wool  would  be  stowed 
awajr  before  the  meat  could  all  be  got  on  board  in 
a  satisfactory  manner. 

In  carrying  out  this  interesting  and  important 
experiment,  the  principle  adopted  was  in  tue  first 
place  to  freeze  each  day's  supply  of  carcases 
while  hanging  in  the  'tween  decks  space,  and 
then,  after  each  of  the  oarcases  had  been  sewn 
in  a  coarse  calico  bag,  to  take  them  into  the 
hold  amidships,  where  they  were  packed,  **head 
and  tail,"  as  closely  as  th^  could  be  stowed. 
The  depth  of  the  hold  was  nearly  18ft.  Even- 
tually the  cold  chamber  in  the  hold  was  completely 
filled  with  frozen  carcases  in  the  way  mentioned, 
and  then  the  'tween  decks  space  was  packed  in 
a  siaular  manner,  until  at  last  nearly  5,000  sheep 
and  some  400  lambs  were  aboard  in  ue  refrigera- 
ting chambers. 

The  principle  observed  in  providing  for  the  dis- 
tribution of  the  cold  air  was  to  bring  it  tLnt  into 
contact  with  the  carcases  that  were  already  frozen, 
and  then  to  bring  under  its  infiuence  those  requiring 
to  be  frozen  in  the  'tween  decks  chunber.  In 
adopting  this  mode  of  distributing  the  cold  dry  air, 
the  object  aimed  at  was  not  to  maintain  a  uniform 
temperature  throughout  the  meat  chambers,  but 
rather  to  make  it  absolutely  certain  that  the  air 
passing  through  the  mass  of  meat  in  the  'tween 
decks  was  always  at  a  temperature  somewhat  under 
32  deg.  Fahr.,  under  which  drcumstanoes  the 
lower  hold,  which  first  received  the  air  from  the 
refrigerating  apparatus,  must  neoessarily^have  been 
very  much  colder.  That  was  most  desirable,  so  as 
to  insure  the  x)erfect  rigidity  of  the  carcases ;  for 
had  the  meat  not  been  thoroughly  frozen  before  be- 
ing packed  away  in  the  lower  chamber  and  still 
kept  in  that  condition,  the  mere  dead- weight  of 
the  superincumbent  portion  would  have  crushed 
the  carcases  forming  the  lower  layers  into  a  shapeless 
mass.  As  it  was,  however,  the  carcases  of  mutton 
and  lamb  forming  this  experimental  shipment 
arrived  in  the  Thames,  after  a  passage  of  nmety- 
eight  days,  in  their  naturally  rounded  condition, 
and  as  faultless  in  ahape  as  those  that  may  be  seen 
hanging  in  any  butcher's  shop.  In  the  case  of 
shipments  of  fresh  mutton  from  Australia  it  has 
not  nnf req^aently  happened  that  the  carcases  have 
arrived  ^uitemisshapeocd,  evidently  in  consequence 
of  the  ineffectual  freezing  power  applied  to  the 
carcases  before  stewing  them  away  even  in  the 
oomparatively  shallow  space  of  the  'tween  decks. 
This  shipment  by  the  Duned'm  is  highly  import- 
ant from  the  fact  that  it  has  afforded  accurate 
sdsntifto  data  in  regard  to  the  refrigerating  power 
really  required,  as  Uie  operations  both  of  freezing 
and  earryug  have  been  entirely  under  one  oontrol. 
Hitherto  the  shipments  of  fresh  meat  from  Australia 
have  only  been  partiaUy  sacceseful,  owing  in  some 
measure,  doubtless,  to  the  faet  that  the  carcases 
have  not  been  frozen  on  shore  by  the  same  sort  of 
ma<Aine  as  that  used  in  the  ship  carrying  the  meat ; 
and  there  ii  good  reason  to  suppose  that  the  frees- 
inig  power  employed  on  shore  nas  not  been  at  all 
a£quate  for  the  work  to  be  done. 
The  Bell- Coleman  machine  on  board  the  JDunfdin 
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X  device  of  Tessid  f>u  Motay  and  August  J. 
Rossi,  obviated  some  of  the  difficulties  encountered 
in  the  manufacture  of  ice.  This  plan  consisted  in 
the  use  of  two  volatile  liquids  and  substitutbg  the 
chemical  affinity  of  abiorptian  for  the  mechanical 
efforts  of  compression  generally  used  in  returning 
a  gas  to  a  liquid  state.  In  this  method,  sulphurou 
acid  was  absorbed  inether^  formlnga  binary  liquid. 
This,  by  the  action  of  a  gas-pump,  was  vaponied, 
poducmg  cold,  and,  on  passing  into  a  condenser, 
the  ether  became  condensed  and  absorbed  the 
sulphurous  add,  thus  re-forming  the  binary  liquid 
ready  for  revaporisation.  The  chief  advantage  of 
the  use  of  this  binary  liquid,  which  was  ^ed 
ethylo-sulphurous-dioxide,  was,  that  cold  wu 
energetically  produced  at  a  low  pressure  of  not 
more  than  15  to  25  pounds.  This  system  has  been 
successfuUr  used  in  this  country,  Cuba,  Mexico, 
Hayti,  Chma,  and  Japan. 

After  the  death  of  M.  Du  Motay,  Mr.  Leonsrd 
F.  Beokwith  became  interested  wiih  Mr.  Bosd  in 
a  furtiier  study  of  the  binary  system,  and  their  in* 
vestigations  have  resulted  m  tne  discovery  of  s 
method  of  liquefying  ammonia  through  its  absorp- 
tion in  gaseous  form  in  glycerine,  and  the  con- 
sequent production  of  cold  at  a  low  pressure.    Thti 
method  of  producing  cold  utilising  the  best  known 
agent,  and  overcomes  the  chief  obstacle  to  iti  nie, 
the  necessity  of  high  pressure.    The  non  volatile 
liquid  glycerine  was  found  to  absorb   about  600 
times  its  own  volume  of  ammonia,  prodndog  s 
binary  liquid  containing  a  volatile  agent  absorbsd 
in  a  non- volatile  one.    After  being  placed  in  th« 
refrigerating  machine,  a  vacuum  u  mechaoiesUj 
created,  the  ammonia  separates  from  the  glycerine, 
and  an  intense  cold  is  produced.    The  ammonia  ii 
then  reabsorbed  in  a  condenser  by  ^e  glycerine, 
and  then  passes  again  into  the  refrigerator  tank 
ready  to  be  again  used.    This  method  of  producing 
cold  iB  constantlv  carried  ou  while  the  machine  u 
in  operation,  ana  the  waste  is  oomparativdy  smslL 
Practical  tests  of  this  new  system  of  prodaemr  eold 
artifidally  were  recently  made  before  Prof .  Goarks 
A.  Seeley,  sn  expert  in  such  matters,  and  othff 
gentlemen.    The  result   showed  that,  in  flftsen 
minutes  after  the  machine  was  put  in  operatioo. 
the  temperature  of  the  refrigerator  was  lowered 
from  68®  Fahr.  to  18^,  and  ice  was  formed  in  twentj 
minuts  from  the  time  the  machine  was  put  in  opera- 
tion.   T^e  vacuum  under  which  the  ammonia  wu 
volatilised  in  the  refrigerator  where  the  binary  liquid 
was  placed  was  twen^-dve  inches,  and  the  preMUTS 
under  which  the  ammonia  was  reabsorbed  in  the 
condenser  into  the  fresh  glycerine  was  an  average 
of  twenty- fivepounda,  never  exceeding  fifty  poonds. 
There  is,  it  wul  be  seen,  a  remarkable  duferenee 
between  this  and  previous  methods  employed  when 
ammonia  has  been  used,  and  when  the  pressarehss 
averaged  125  pounds  when  at  rest,  and  from  225  to 
300  pounds  when  at  work.  The  mechanical  pressors 
heretofore  required  in  the  use  of  ammonia  ia  done 
away  with,  and  the  mach  easier  method  of  chemiosi 
affiaity  substituted.    The   new  plan,   if  wholly 
successful,  will  do  away  with  the  necessity  of  the 
use  of  heavv  machinery  that  has  been  an  absduts 
necesdty  when  ammonm  was  used  as  the  eold*pro- 
ducing  agent.    Another  advantage  claimed  for  the 
use  ofthis  new  binary  liquid  is,  tnatthe  maehmsry 
used,  like  all  low-pressure  maohinerr,  ia  ^^J^ 
manage.    Under  the  old  conditions,  when  ammonia 
was  used,  tiie  services  of  an  educated,  careful,  and 
skilful  engineer  were  an  absolute  neeessity,  or  a 
destruction  of  the  machines  would  follow.    Uaosr 
the  low-pressure  system,  now  made  possibly  an 
ordinary  engineer  would  be  able  to  manags  the 
machine,    and  the  danger  of  an  eassiowm  sod 
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destructioii  of  the  machinery  is  lessened.  Leaks  in 
the  pipes  or  at  valves  are  less  apt  to  occur,  and  the 
expense  of  production  it  materialW  lessened.— 
JSnginuring  and  Mining  Journal  (U.S.) 


HOME-KADE  DBILL- CHUCKS. 

HOME-MADB  drill  chnclu,  as  usnally  found  in 
the  average  machine  shop,  are  *' bores  *'  for 
reasons  not  necessary  to  explain  here.  This  i3 
especially  true  of  those  things  which  have  a  hole 
diuled  in  the  end  and  a  set  screw  in  the  side  to 
secure  the  drill.  The  sockets  used  for  receiving 
taper-shank  drills  are  good,  but  these  drills  are 
much  more  costly  than  those  with  straight  shanks. 
The  qualities  which  drill  chucks  should  possess 
may  be  stated  as  follows :  1.  Drill  chucks  should 
be  simple  in  their  construction,  so  they  can  be  eavily 
and  cheaply  made.  This  is  tbe  first  thing  the 
*'  practical  man  "  generally  looks  for,  and  it  is  an 
excessive  demand  for  this  qualitv  that  often  leads 
to  anything  but  economy  *'in  the  long  run,"  by  the 
use  of  such  things  as  above  refeired  to.  2.  Drill 
ohucka  should  be  so  constructed  as  to  hold  the  drill 
always  concentric  with  the  spindle  of  the  lathe,  or 


serves  to  hold  the  jaws  together  when  they  are 
taken  out  to  be  replaced  by  a  set  with  a  larger  or 
smidlerhole.  Springs  may  be  substituted  for  the 
rubbms.  but  the  li^fcter  are  cheaper  than  the  former. 
The  nut  D  has  six  holes  H,  drilled  into  it  to  receive 
a  spanner-wrench  in  setting  the  larnr-sized  drills. 
A  knurled  bftnd,  G,  on  the  nut,  will  admit  of  its 
being  set  by  hand  when  small  drills  are  used.  In 
the  diudt  shown  in  Fig.  1  the  nut  D  is  fitted 
directly  to  the  lathe-spindle  C.  The  discj  E, 
serves  to  cover  the  hole  in  the  spindle  to  form  a 
backing  ior  the  drill.  Otherwise  the  drawings  ex- 
plain themselves. 


A  HSW  THEBHOGKAFH* 

3T\QJR  instrumentunder  consideration  is  a  thermo* 
L  graph  for  recording  atmospheric  temperature, 
e  fluctuations  of  which  are  much  less  regular 
and  more  frequent  than  one  who  has  hot  made  a 
study  of  it  would  suppose.  It  records  the  tem- 
perature directly  from  the  column  of  merouij  in 
the  tube  of  a  thermometer  by  dots  or  perforations 
upon  a  sheet  of  paper  previously  ruledwith  degrees 
and  hours. 


driU  press,  wherever  they  be  used.  As  straight- 
diank  drills  may  be  found  in  every  machine  shop, 
hiving  all  sizes  of  shanks,  whether  they  be  twut 
drills  or  the  ordinary  flat,  home  made  drills,  this 


valuable  qualitv  is  not  possessed  bv  the  chuck 
whid^  secures  the  drill  from  ene  side  by  a  set 
screw,  or  any  similarlv  acting  device,  umess  the 


■hanks  fill  the  hole- which  is  hardlv  ever  the  case 
The  writer  has,  in  times  past,  found  it  most  con- 
venient and  economical  to  use  round  steel  for  home- 
made drills,  ^ttj  near  the  size  of  drill  wanted ; 
flatten  one  end,  leaving  the  point  a  little  wider 
than  the  body. 

3.  Brill- chucks  should  be  nasy  and  quick  an  their 
operation,  so  as  to  consume  the  least  possible  time 
ia  setting  and  removing  drills. 

4.  There  should  be  no  projections  about  the 
chock,  soc^  as  set  screws,  notches,  or  anything 
which  would  have  a  tendency  to  catch  a  man's 
obthes  or  '*  knock  the  bark  off  his  fingers/' just 
▼hen  he  is  engaged  on  a  job  which  *'is  m  a 
hurry,"  because  uiis  is  just  the  time  suchphe* 
nomena  generally  take  place,  and  is  a  time  when 
it  is  least  desirable  to  have  a  man  stop  for  surgical 
opsrationa  or  for  oratozical  exercises. 

Figs.  1  and  2  of  the  accompanying  drawings 
npresent  designs  of  drill-chucks,  which  possess  all 
tM  above  qualities  to  a  greater  or  less  degree. 
The  collet  part  J,  Fig.  2,  may  be  fitted  to  the 
■pindle  of  a  lathe  or  dnll  press.  There  are  three 
JSWB,  E,  held  in  place  by  the  shell  nut  D.  It  may 
be  Qeoenary  to  have  more  than  one  set  of  jaws, 
according  to  the  range  in  the  sizes  of  drills  intended 
to  be  used.  It  is  best  to  make  these  jaws  of  iron 
^  case-harden  them,  as  steel  would  be  likely  to 
"pn&g  more  or  less  in  hardening.  Pieces  of  soft 
nibbtt,  I,  are  placed  between  tne  jaws.  These 
■er?e  to  open  the  jaws  by  their  elasticity,  when 
released  by  the  nut  D,    F  is  a  rubber  band,  which 
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Its  prindpa!  parts  are,  as  shown  in  Fig.  1. 
Ist.  A  thermometer  in  the  form  of  an  orunary 
mercury  thermometer,  but  open  at  the  top  of  the 
tube,  and  having  a  wire  entenngthe  bulb  and  con- 
nected to  one  pole  of  a  battery,  the  other  pole  of 
which  is  connected  to  themeehanism  of  the  instru- 
ment. 2nd.  An  upright  cylinder  revolving  by  doek- 
work,  covered  with  a  |»aper  which  is  divided  verti- 
cally into  24  parts  by  liiras  representing  the  hours, 
and  horizontally  by  lines  representing  the  degrees. 
3rd.  A  bar  raised  and  lowered  by  meehanlim  £iven 
by  clockwork,  furnished  below  with  a  needle 
entering  the  tube  ef  the  thermometer,  and  carrying 
a  pencil— or  preferably  a  point— driven  forward  by 
a  small  electro-magnet  when  the  ofrenit  is  doeed 
by  the  needle  entering  the  mercury,  and  then 


makinff  a  mark  at  the  proper  place  upon  the 
and  inoicatinff  the  temperature,    ^le  bar  oai  .    _ 
the  needle  lues  about  half  an   indi  from 'the 


nepaper 
oairying 


pofait  at  which  the  needle  leaves  the  mercury  and 
then  descends  until  the  needle  again  touches  tbe 
mercury,  whether  that  in  the  mean  time  shall  have 
risen  or  fallen,  when  the  point  makes  its  mark 
upon  the  paper  and  the  bar  again  oommeaees  to 
nse.  This  movement  is  aooompUshed  by  the 
mechanism  shown  in  the  drawing,  of  which  only 
the  whed  E,  paring  into  the  rack  vpon  the  needle^ 
bar,  is  shown  in  Fig.  1,  but  which  u  shown  in  full 
and  upon  an  enlarged  scale  in  Fig.  2,  whidi  is  a 
top  view.  The  two  wheels  A  and  B  are  moved  by 
dockwork  (not  shown)  and  are  constantly 
revolving-in  opposite  directions,  as  indioated  by  the 
arrows.  These  wheels  are  not  attached  to  the 
shaft  upon  which  the  whed  B  is  fixed,  but  are 
attached  to  deeves  which  move  without  affecting 
that  whed  except  when  they  are  joined  to  it  by  the 
dutches  G  or  D.  They  are  so  geared  that  when 
the  whed  E  is.  joined  to  them  its  rim  moves  at 
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the  rate  of  half  an  inch  per  minute.  Upon  the 
shaft  with  the  whed  E  is  also  a  loose  sleeve  F, 
which  is  free  when  the  clutch  C  is  not  in  action, 
but  which  moves  with  that  wheel  when  that  dutch 
is  on.  The  levers  actuating  the  two  dutdies  unite 
and  move  upon  a  common  pivot,  from  whidi  point 
they  extend  as  an  arm,  which  is  capable  of  a  lateral 
movement  between  two  steps,  bringing  one  or  tiie 
the  other  of  ttie  dutches  into  action.  Opposite  to 
the  whed  B  the  needle-bar  passes  through  a  guide 
which  is  furnished  on  the  baiok  with  a  small  whed 
taking  the  thrust  of  the  gear  and  reducing  friction; 
For  a  lower  guide  the  needle-bar  is  furnished  on 
each  side  witi^  a  rod  paraUd  to  the  needle,  and  of 
nearly  the  same  lenrai.  These  rods  are  at  audi 
distance  apart  that  they  pass  dear  of  the  ther- 
mometer tube.  They  are  not  shown  in  the  drawing, 
as  they  would  lie  directly  in  front  of  and  behind 
the  needle  and  tube.  The  teeth  of  the  dutches  are 
partly  V-obaped  and  partiy  square,  or  nearly  so, 
as  shown  in  Tig.  3 ;  that  is,  they  ha^  dightl  j 


r  i    c  ,  s  [I 
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tapered  ddei  but  y-Bhaped  poSnti  and  baies,  so 
that  they  enter  fredy^  as  eatirdy  v-ahaped  teeth 
would  do,  and  when  m  action  they  have  no  out- 
ward thrust  The  v-ahaped  base  strengthena  the 
tooth  and  admits  the  pomt  of  the  opposite  tooth. 
A  very  small  spring  on  each  side  of  the  deeve  F 
holds  it  out  of  gear  while  the  clutch  C  is  off. 
Beneath  the  dutch  arm  is  a  pressure  spring,  one 
end  of  whidi  presses  against  the  end  of  the  arm  and 
the  other  against  a  plate  moving  upon  the  same 
pivot  with  the  arm,  wnidi  plate  abo  is  capable  of  a 
lateral  movement  between  its  stops.  If  this  spring- 
plate  is  moved  in  dther  direction  to  its  stop,  carry- 
ing with  it  the  base  of  the  spring,  the  dutoh-arm 
will  be  moved  in  the  other  direction  and  the  dutch 
on  that  side  will  be  brought  into  action;  and  if  the 
position  of  the  spring-plate  with  the  base  of  the 


spring  be  reversed,  the  position  ol  the  dutch-aim 
will  be  reversed— that  dutch  will  be  disengaged 
and  the  other  will  be  engaged— the  whed  £  bemg 
moved  and  the  needle-  bar  raised  or  lowered  accord- 
ingly. To  tito  deeve  F  is  attached  an  arm  whidi 
is  connected  bv  a  draft  rod  to  the  spring-plate. 
When  the  dutcn  C  is  in  action— as  shown  in  the 
drawing— connecting  the  wheel  A  with  the  whed 
E  and  the  deeve  F.  raising  the  needle-bar,  the  arm 
of  the  deeve  F  draws  upon  the  spring-plato— 
moving  to  that  side  the  base  of  tne  revers^g- 
spring,  which,  when  its  base  has  passed  tbe  Une, 
between  the  pivot  and  the  end  of  the  dutch-arm, 

gthat 

other 
needle-bar, 

which  now  descends.  The  length  of  the  arm  on 
the  deeve  F  is  such  that  when  Uie  needle- bar  has 
risen  half  an  inch  the  spring-plate  is  moved  over, 
and  the  dutch -action  is  reversed.  When,  by 
descending,  the  needle  is  brought  into  contact  with 
the  mercury  and  a  drouit  is  made,  the  large  dectro- 
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nMffaai,  thus  TitaliMd,  ftttiAote  itf  annalurtt,  wluoh 
if  AttMlMd  to  a  Iwm  oonnaotod  with  and  cUawing 
upoo  tbe  ■pring-plate,  and  movM  the  basa  of  tb« 
reraaimriFniig  to  that  side,  ohnnging  the  poeitioa 
of  the  dateb-arm  and  reFeniag  the  action  of  the 
olatehea  and  the  moTiement  oiE  the  needle-bar, 
while  at  the  fame  time  the  reoording  point  npon 
the  needle-bar  ii,  by  its  eleotro-magnot,  driTea 
into  the  paper  and  the  temperatore  is  recorded 
Qpon  the  Male.  The  tlecTe  F,  being  looae,  yields 
to  the  movement  of  the  epring^plate,  and  is  after- 
wards held  by  ittolutoh,  and  aots  aa  befora.  The 
aottosi  of  the  laraa  etaetro-migaet  is  sopplsmented 
\^  that  of  a  spnog  drawing  upon  thanme  side  of 
the  i^iiog-plate,  whose  strength  is  soeh  that  it  is 
not  quite  sai&oient  of  Uself  to  oTSBDomathethmst 
of  the  revendng  spring,  bat  whose  force  is  greatest 
whea  that  of  the  eleotro-magoet,  by  reason  of  its 
distsooe  from  its  armatuxe^  Is  least,  the  gieatest 
possible  portion  of  the  weik  being  thnsp^t  apon 
the  oloeKwodk  and  the  lasst  npoa  the  battery, 
lias  spring  aids  the  electro-magnet,  but  does  not 
in  any.wise  redoce  the  effect  of  the  reversing  spring 
in  holding  the  dutch  to  its  work ;  so  long  as  the 
base  of  that  spring  is  unmoved  its  action  is  uoim- 
palred.  The  resistance  of  these  springs  occurs 
only  daring  the  ascent  of  the  needle- bar,  which  is, 
therefore,  counterpoised  to  excess,  and  the 
resistanoe  and  the  motion  are  thus  rendered  uni- 
form. By  reason  of  the  form  of  the  dutch- 
te^th  before  described  there  is  no  outward 
thrust  upon  the  clutches  while  m  action,  ind  hence 
the  reverting  spring  requires  only  to  be  strong 
oDOugh  to  throw  the  arm  over  and  to  shift  the 
clutches.  The  stop  of  the  olntoh-ann  neoot  the 
eleotro-magnet  is  mi  insulated  plate  to  which  the 
battery- wive  leading  from  tiia  nngnfl^  is  oon- 
neoted,  so  that  as  soon  as  the  ana  htm  left  the 
stop  th^aifcttit  is  »§$iML  broken,  Although  the  needle 
may  lur  aahoil  lime  remain  in  ooataot  with  the 
mercMry;  the  laeording  point  is  at  once  withdrawn, 
and  thus  makes  upon  the  paper  a  single  perforation 
which  must  be  a  true  record  of  the  position  of  the 
mercury  in  the  tube,  unaffected  by  friction  or  other 
didtushtag'  caase,  since  this  action  must  always  take 
place  at  Uk»  moment  of  contact  of  the  needle  with 
the  laeroaiy,  and  thsse  dots  or  perforations  are 
repeated  aithe  and  at  aaoh  interval  9t  time  required 
for  (ihe,Beedie*haBtoaseendand  descendthe  required 
dirfenee,  whieh  wtUte  about  two  minutes  with  the 
wh(^l*motion  designated. 

The  graduation  of  the  scale  upon  the  paper  must 
oorrespoud  with  the  movement  of  the  mercury  in 
the  tube  of  the  thermometer  as  accurately  as  the 
graduation  of  the  scale  of  an  ordinary  thermometer 
corresponds  with  the  moremsnt  of  the  mereury  in 
its  tube.  If  but  one  instrument  of  this  sort  is  to  be 
made  this  is  very  easy ;  the  rate  of  motion  is  asoer- 
taincd,  a  scale  is  made  to  fit  it,  and  the  paper  is 
ruled  to  that  scale.  In  all  thermometers  heretofore 
made  the  scale  has  been  made  to  fit  the  tube  ;  but  if 
more  than  one  of  these  instruments  is  to  be  made  it 
beooeaes  necessary,  or  at  least  very  convenient^  to 
have  oue  set  of  ruled  papers  that  will  fit  all  the  in- 
struments, and  it  then  becomes  necessarv  to  reverse 
the  practice  and  to  make  the  tubes  to  nt  the  scale. 
The  rise  and  fall  of  mescury  in  a  thermometer 
depends  upou  the  proportion  between  the  diameter 
of  the  tube  and  the  volume  of  mercury  in  the  tube 
end  balb,  and  while  it  is  possible  to  construct  these 
parts  m  saeh  proi>ortioa  as  to  obtain  proiimately  a 
given  aaotioo,  it  is  not  possible  thne  to  obtain  it 
eaaolly.  The  tube  and  oulhi  are  matds  in  sepavate 
pirts.  as  5hown  iuFig.  I,  of  such  sise  that  when  the 
tube  is  thrust  half  •way  into  the  bulb  the  volume  of 
mQrcory  flUiog  the  tube  halfway  at  32o  Fahrenheit 
is  a^  netf  ly  as  may  be  properly  proportioned  to  the 
diameter  of  the  tube.  If,  now,  there  be  found  too 
much  motiOD,the  capacity  of  the  bulb  is  ^Usyidshed 
tkf  thrusting  the  tuba  f  urthes  in,  and  ivU*  serstf ,  and 
the  proper  height  of  mercury  at  3;^  f  or  ' 
».    Um( 
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air  will  slowly  form  a  coating  of  oxide  upoa  its 
faoe.  To  prevent  this  a  small  quantity  of  glyi 
or  of  oil  tree  from  oxygen,  is  plaoad  ia  tiie  thermo- 
mstur  tube  above  the  mercury.  If,  notwittistand- 
iog,  the  oxide  shall  accumulate  to  an  inconvenient 
extent,  the  observer  in  charge  of  theinstoumentwill 
remove  the  thermometer  mm  its  plsoe,  and  wiU  put 
tho  bulb  in  wasm  water  until  the  oaide  is  floated  off. 
He  will  thea  supply  the  loss  with  puresiereiiKy, 
determining  the  piopar  qnaotity  ky  imaarsing  the 
bulb  in  brukeu  itoe»  when  the  merouiy  eoUunaehoald 
stand  at  the  mark  for  32^.  The  whole  aspaastusv 
ext»pt  the  thermometer  itself,  can  be  incited  and 
so  protected  from  the  weather  and  dutW  while  the 
thermometer  is  exposed  to  the  air  bdow.  The 
systana  is  equally  applicable  to  a  baromebdc  recocd. 
ia  which  OAsOf  on  account  of  the  small  range  of 
motion,  the  needle-bar  is  connected  to  a  lover,  thus 
infffsaflng  the  range  of  the  reoo«L 


Tns  boring  of  the  Arlbeig  tunnel  is  proceeding 
rapidly,  the  rate  of  advance  averaging  ten  metres 
daitj,  whioh  exceeds  the  average  made  with  the 
i>t.  G^tlmrd  by  six  metres.  A.t  this  rate  boring  is 
expected  to  be  completed  bafoce  the  end  of  1883. 


BOTAL    ASTROVOHICAL    SOCIETT. 

THE  June  meeting  of  this  Society  was  hdd  on 
the  9th  inst,  at  Burlin||ton  House,  Mr.  E.  J. 
Stone,  President  of  the  Somety  and  Director  of 
the  Badolilb  Observatory,  Oxford,  occupying  the 
chair. 

Mr.  Franklen  Gtec^e  Evana,  Tynant  House, 
near  Cardiff,  was  balloted  for  and  duly  elected  a 
Fellow  of  the  Society. 

Mr.  Knobel  read  a  paper  by  Prof.  Pickering, 
being  a  descriptioB,  aeoompaaied  with  photo- 
graphs, of  the  photometer  employed  by  him  for 
obeervations  of  stars  on  or  near  Hub  meridian.  At 
the  end  of  the  instrument  furthest  from  the  eye- 
piece are  two  plane  mirroia  connected  with  tubes 
plaoed  horizontally  east  and  west,  and  capable  of 
revolution  in  the  plane  of  the  meridian ;  the  in- 
clination of  the  mirrors  to  the  axis  of  the  tube  can 
also  be  varied.  One  of  the  mirrors  is  directed  to 
X  Ursas  Minoris,  with  which  the  stars  to  which  the 
other  mirror  is  direeted  are  compared.  The  light 
is  received  by  two  objeot-glasses,  both  pencils  of 
rays  first  passing  through  a  double-image  prism. 
The  ordinary  image  from  one  mirror  is  compared, 
by  means  of  a  Nicol's  prism,  with  the  extra- 
ordinary image  from  the  other ;  the  prism  is  then 
reversed,  and  the  comparison  repeated  with  the 
other  pair  of  images. 

Mr.  Kaobd  read  a  paper  by  Dr.  Henry  Draper 
"  On  Photographs  of  the  Nebula  in  Orion.''  The 
negatives,  of  whioh  enlarged  photo-lithographs 
were  eshibited,  ware  taken  on  March  Uth,  1882. 
with  an  Ilia,  refractor,  the  exposure  beins  137 
minatea.  1^  stars  are  much  over-exposed,  and 
ace  also  sossewhat  elliptical,  in  consequence  of  the 
wmd,  whidi  dlsturirad  the  mounting  of  the  tele- 
scopa  during  the  long  exposure.  On  the  original 
negativa»  however,  the  stars  of  the  Trapezium  can 
be  seen  separate  on  careful  examination.  Most  of 
the  small  stars,  iudnding  some  which  are  almost 
the  minimum  visibiU  ox  the  telescope,  appear  in 
the  photographs,  so  that  it  seems  possible,  by  still 
further  increasing  the  exposure,  to  photograph 
stars  whioh  are  invisible  to  the  eye.  Photographs 
of  the  spectrum  of  the  nebula,  taken  without  a 
slit,  show  that  two  of  the  condensed  masses  pre- 
ceding the  Trapezium  give  a  continuous  spectrum, 
and  therefore  contain  dther  gas  under  pressure,  or 
lionid  or  solid  matter. 

Mr.  Newall;  I  have  procured  from  the  E^yal 
Society  the  loan  for  this  eveoiag  of  a  drawing  of 
the  Nebula  io-Orion,  by  Mr.  Lassell,  which  is  now 
ealiibitad.  It  appears  to  me  one  of  the  most 
perfect  drawings  of  the  Nebula  in  existence,  and 
as  it  has  never  been  published,  I  should  stron^y 
recommend  that  it  should  be  reproduced  by  photo- 
graphy, which  oeuld,  I  believe,  be  done  at  a  small 
expense.  With  regard  to  Dr.  Draper*s  photo- 
f^aph,  I  think  the  telescope  must  have  moved  con- 
siderably to  have  produced  the  nebulous  masses 
around  the  brighter  stars. 

Capt.  Abney :  The  great  increase  in  the  diameter 
of  the  stars  in  Dr.  Draper's  photograph  is  due  to 
reflection  from  the  back  of  toe  plate.  This  might 
have  been  prevented  by  baddug  the  plate  with 
asphaltum,  which  was  the  method  adopted  for  the 
photographs  of  the  racent  eclipse. 

Capt.  Noble  suggested  that  if  Mr.  LasselFs 
diawmg  wate  Mprodnoed,  tha  colaais  shooJd  be 
reversed,  black  beins  pot  for  white»  so  that  the 
Nebula  might  be  givea  at  it  really  appears. 

Lord  Bosse  :  There  is  much  diLOIcolty  in  r^ro- 
ducing  by  photography  drawiugs  oontainiug  faint 
detail.  I  have  had  axperienoe  of  this  latdy  in  re- 
gard to  photographs  of  drawings  of  Jupiter,  whioh 
da  not  by  any  means  give  the  delicaia  detail  of 
tha  original ;  X  believe  that  the  oM  proosss  of 
Qopper-plaleangraviag  isthe  bsst»  after  all,  though 
of  ooncse  laora  ezpeasiva.  Then  are  praotieal 
diffiouHies  in  the  way  of  MveiiiAg  tha  colour^  as 
sugaasted  by  Captain  Noble. 

Qaptaiu  Abn^ :  It  is  praoticaUy  impossible  to 
obtain  a  perfect  photograph  of  a  blaok  and  white 
BubjeoL  The  only  way  (o  obtain  a  perfeot  grada- 
tion is  to  have  a  slightly  tinUd  background,  other- 
wise the  delicate  half -nuts  must  inevitably  suffer. 
Mr.  Maunder  read  a  paper  on  the  **  Spectrum  of 
Comet  ir#M,"  observed  at  the  Boyal  Observa- 
tory, Qieeawich.  The  mast  strtfciag  feature  in  the 
spsctrum  ia  tha  davdopment  of  a  bright  Una  in  the 
yeliowt  amacaatly  oorreapoiidtag  to  the  D  line  of 
Sodium.  On  June  7th  this  was  so, brilliant  that 
the  comet  might  almost  be  said  to  shine  by  mono- 
chromatic ligiit. 

The  President ;  I  do  not  know  whether  I  ought 
to  mention  that  I  have  received  a  letter  from  Dr. 
Copeland,  in  which  he  tells  me  that  he  has  dis- 
tinctly seen  the  D-tine  in  the  spectrum  of  the  comet 

Mr.  Hind  gave  a  few  praetioal  dkeetioBS  to 
observecs  who  desired  to  attempt  the  observatiQa 
of  the  oomet  in  daylight  in  dose  proximity  to  the 
Sun.  Mr.  Hind  said:  The  comet  iias  not  quite 
kept  pace  with  the  theoretical  law  of  increase  of 
brightness;   still,  at  noon   to-morrow  it  should 


have  tha  brightness  of  a  first  magnituds  star,  and 
bo  visible  in  a  tdescope  of  not  less  than  7ia.apsr« 
ture,  though  only  8^  3'  from  the  Sun.  I  may 
mention  that  after  its  perihelion  passage  the  const 
will  be  again  visible  in  this  countiy  at  the  beginnieg 
of  July. 

Mr.  Knott  read  a  note  on  the  variable  star 
IT  CepheL  The  minima  of  this  star  occur  in  sets, 
alternate  minima  at  intervals  of  about  five  days, 
the  intermediate  minima  being  observed  as  saeh 
set  comes  round.  There  is  reasom  for  suspsoting  a 
difference  of  three-tenths  of  a  mafpiitnde  betwsBn 
the  minimum  magnit'id^  reached  in  the  two  sets. 
If  this  is  confirmed,  we  must  regard  the  periodss 
a  double  one. 

Captain  Noble  thought  that  Mr.  Knott*s  observa- 
tions threw  doubt  upon  Prof.  Pickering's  hypo- 
thesis that  the  variabilitj  of  stars  was  caused  by 
the  revolution  of  a  large  satellite  round  its 
primary. 

Mr.  Knott :  I  do  not  express  any  opiaion  as  to 
the  cause  of  the  variability.  If  tha  variations  in 
the  light  of  U  Cephei  are  caused  by  ocsdta- 
tions,  they  ;,would  appear  to  be  ocoults^oasbya 
nebulous  body,  as  the  star  changes  in  colour  as  it 
changes  in  magnitude. 

Mr.  Christie :  Captain  Noble  is,  I  think,  uiid«  a 
misapprehension;  the  hypothesis  of  Prof  Picker- 
ing's, which  he  mentions,  is  only  offered  in  the 
case  of  stars  of  the  Al^l  type.  Prof.  Pickering 
divides  the  variable  stars  into  four  or  five  classes, 
and  has  different  hypotheses  to  explain  the  different 
peculiarities  in  their  variability.  There  are  two 
principal  hypotheses  which  he  has  considered :  the 
one  is  the  ocoultation  of  a  primary  by  its  sstellits, 
and  tha  other  the  revolution  round  its  axis  of  a 
body,  different  parts  of  which  present  different 
degrees  of  illumination. 

The  President  then  gave  an  aooount  of  some  of 
the  arrangements  which  have  been  made  for  the 
observations  of  the  Transit  of  Venus  dn  the  6th  of 
December.  He  said  :— As  far  as  the  British  ezps- 
ditions  are  concerned,  no  serious  attempt  will  be 
made  to  apply  photogniphy,  as  the  oommittee  have 
not  fdt  justified  in  recommending  the  GovemsBsnt 
to  incur  the  lar^e  extra  expense  that  would  bs 
involved.  Confining  oursdves  to  oontact,  however, 
I  think  the  arrangements  justify  us  in  expecting  a 
fair  estiaiate  of  the  Sun's  distance.  Arrangemm 
have  been  made  to  have  two  observers  at  Bermuda, 
two  at  Jamaica,  and  two  at  Barbadoe^.  Hie 
Canadian  Oovemment  have  also  well  seconded  our 
efforts,  and  have  placed  a  sum  of  £1.000  at  the 
disposal  of  observers  working  in  harmony  with  cor 
scheme.  This  will  give  us,  if  we  have  f  avoaraUe 
weather,  11  or  12  contacts.  To  correspond  with 
these,  there  will  be  six  telescopes  at  the  Cape  of 
Qood  Hope,  and  another  at  Natal.  There  will  bs 
one  at  Madagascar  and  one  at  Mauritius,  so  thst 
we  shall  probably  have  nine  or  ten  contacts  to 
earrespend  with  those  on  the  other  side.  The 
effect  of  pandlstx  between  these  stations  is  about 
ir  80 '  or  I2f,  so  that,  unless  there  is  an  error  inths 
observations  at  all  these  stations  of  eight  seconds  of 
time,  we  should  get  the  Sun's  distance  within  a 
million  of  miles.  If  all  observe  the  same  kind  of 
coDtfikct,  we  ought  to  get  the  observations  correct 
within  four  seconds  of  time,  which  would  give  the 
distance  within  500,000  miles.  Besides  these  statical, 
however,  we  shall  have  observations  made  at 
Sydney  and  Mdboufue,  Brisbane^  smd  New  Zss- 
Isod.  With  regaid  to  other  asOions,  a  Isrgs 
ttiUBber  of  obaezinitions  will  be mada in  Ameriia< 
though,  unforfcuaatdy,  these  will  aot  be  bslsassd 
by  a  suffident  number  made  in  the  Southern  hemi- 
sphere. The  French  will  have  a  number  of  stations 
in  South  America  and  some  in  the  West  Indies. 
The  Portuguese  wiU  send  an  expedition  to  ths 
West  Coast  of  Africa,  and  tha  Spanish  to  ths 
Wast  Indian  Islaadi.  Our  awn  ooloniss  have  os«s 
forward  with  great  alacrity,  and  are  wilEaglf 
assisting  the  Old  Country  in.  oacrying  out  the 
work. 

The  following  papen  were  also  annouuosd  sad 
partly  read  :-*S.  W.  Bumham,  **  Measures  of  ths 
Companion  to  Sinus,"  and'*  Doubla-Star  Obsstsa- 
tiflAsmadaiu  1879 and  1880,  with  thaI8tin.fis* 
fraotor  of  tha  Dea^om Observatory":  Dr.Tsriir» 
'*  116 marques  i  propos  dee  Beoentes  Observatioes 
de  M.  Schiapardli  sur  la  plao^ie  Mars";  Frsl. 
a  W.  Pritohett,  * '  TransiU  of  the  iUd  Spot  across 
the  Central  Meridian  of  Jupiter  " ;  the  Bev.  S.  J. 
Perry,  **  Observations  of  the  Solar  Eclipse,  18S1 
May  16th ; "  T.  W.  Backhouse,  •'Obaervationsof 
Comet  b,  1881" ;  N.  C.  Duner,  **  On  the  Spsctrum 
of  Comet  /f'i^";  Captain  Parsons,  **  Seatsst 
ObservaUons  of  Comet  6,  1881";  E.  J.  Stoo^ 
"  Kemarks  on  Prof.  Newoomb's  Paper  oa  the  In- 
structions for  Observing  the  Transit  of  Vaqs"; 
A.  Mftrth,  "  Note  on  M.  Laewy's  Gommnnisatioa 
referring  to  an  Apparatus  for  Determining  FtezQxe 
Brroie,"  «  Oo  the  Beel  Method  of  DeMsvtainc 
the  firrora  of  Division  Circles  and  Soslss,"  sad 
'*£phemscisforPhysioaIOb«ervatiDasof  Jopitsr"; 
E.  J.  Stone,  **  Curves  Showing  tha  Changes  to  tha 
Diameter  of  the  Maou.  from  the  Gxesoirish  Ob- 
servaUons, 17.^  to  1830  •' ;  and  F.  C.  Pmnm 
*'  Elements  of  the  Orbit  of  Comet  JTeUt,  obtsiasd 
Qraphioally." 
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SCIMTIFIG  NEWS. 


rS  defl;tti4ii  aaiMniiaed  of  Mr.  John  BoOit 
RimieU,  M.A.,  F.R.B.,  ivUoh  took  pUoe 
last  week,  in  biB  serenty-flf  th  year.  The  deoeiMed 
gentlemBn  wHl  be  beat  remembered,  perhapa, 
bjr  his  Bcbievemento  in  shipbuilding,  but  he  was 
also  a  diittizigiiitfhed  engineer,  the  great  dome 
of  the  Vienna  Exhibition  of  1878,  360ft.  in  clear 
span,  being,  perhaps^  his  most  enduring  monu< 
ment. 

At  the  meeting  of  the  Royal  Society  last 
week,  the  fifteen  seleoted  candidates  were 
elected  Fellows:— Professor  Valentine  JBaU, 
U.A.,  Qeowge  Stewardson  Brady,  M.D.,  FX.a, 
Oeorge  Boobaaan,  H.D.,  Ghailes  Baron  CHarke, 
M.A.,  F.Ii.S.,  Francis  Darwin,  M.A.,  FJ;«.S., 
Pcofsan>r  WiMiam  IHttmar,  F.aS.,  Walter 
HoUwook  GaakeH,  If  .D.,  RIohafd  l^tlay  C^lose- 
brook,  H.A.,Frtderial>«iaae  Oodman,  F.L.S., 
PirofesBor  Jonadmn  Hntdhinson,  F.R.O.8., 
Professor  Arohibsld  liiTersidire,  F.G.S.,  Pro- 
feasor  John  O.  Halet,  H.  A.,  William  Davidson 
yWen,  Bf.A.,  Robert  Hpury  Inglls  Falgrave, 
F.S.S.,  WaUer  Weldon,  F.C.S. 

TbeRonestoniBeaaorial  has  been  «atab11sfatd 
in  the  shape  of  a  prize,  to  be  flwarded^yeiy  two 
^ears,  to  the  author  of  the  best  memoir  embody- 
ing the  results  of  original  lesearoh  in  Animal 
and  Vegetable  Morphology,  Phyiilology  and 
Pathology,  or  Antbropolojry.  The  fnnd  is 
vested  in  the  Univecsity  of  Oxford  as  trufttees, 
and  the  prize,  which  will  amount  to  about  £70, 
ia  open  to  all  meaabars  of  the  Universities  of 
Cambridge  and  Oxford  witbin  ten  yaats  of  the 
date  of  their  matticnlation. 

The  general  eommittee  of  the  Royal  Cornwall 
Polyteelmio  Sodety  have  determined  to  eale- 
bzate  the  jublke  of  that  eaoallent  institution  by 
making  the  <nn«al  exhibition  donbly  attractive, 
and  by  or^rfl&isiB|r  exonrsions  to  peaces  of  interest 
in  ike  vicinity.  The  exhibition  Will  be  held  in 
the  Polytechnic  and  Tohintcer  Drill  Halls, 
Falmonth,  ftom  the  5th  to  the  IGth  of  September, 
dates  which,  it  will  be  seen,  follow  close  npon 
the  meeting  of  the  British  Assooiation  at  South- 
ampton. In  these  aironmstanees  a  number  of 
soiantifio  visitors  may  be  expected,  and  asvisoeal 
men  emiiMnt  in  soienoe  Itave  already  pronxteed 
to  attend  and  deliver  lectures.  The  oomiaittee 
estimate  the  expeadltnre  at  about  £600,  and 
they  appeal  to  Oomishmen  for  help. 

According  to  Prof.  Bljrtb,  who  read  a  paper 
recently  before  the  Royal  Society  of  Edinbnrgh, 
the  action  of  the  adcrophone  cannot  depend  on 
variation  of  resistance  dne  to  pressure  altering 
the  specific  riesistanee  of  the  material,  as  such 
resistance  is  unaffected  by  considerable  varid- 
tioa  of  pressure.  He  thinks  the  effect  is  due  to 
the  sound-waves  acting  directly  on  the  small 
arc  between  the  microphone  points  and  the 
tremor  aet  up  in  the  points  themselves  by 
transmitted  vibrations.  It  may  be  remembered 
that  oth^  eoiperimenters  oontoid  that  prenause 
doea  affect  the  rtaiaianoe  of  carbon. 

At  the  June  meeting  of  the  Photographic 
Society  of  France,  M.  Janssen  exhibited  prints 
of  the  recent  scdar  eclipse,  and  oalled  attention 
to  the  l^ot  that  the  moon^s  outline  was  very 
clear  and  di«tinot,  proving  that  if  tha  moon  has 
aa  atmosphere  it  oumot  be  one  of  great  dsnflity. 
The  eclipse  observers,  or  some  of  them,  thiuk 
that  the  moon  has  an  atmosphere. 

A  so-caUed  incandaaeent  gaalight  ia  abofut 
te  be  tried  in  Clerkenwell,  in  aoate  oi  the 
thoronghlnes  leading  to  tba  Angel.  It  consists 
in  a  modification  of  the  Bimsen  burner,  to  which 
is  adapted  a  cap  of  platinum  gans?.  Com- 
pressed air  is  supplied  to  the  burner  in  a  small 
stream,  which  indaocs  an  iufiow  of  atmospheric 
air,  and  the  mixture  of  gas  and  air  being  ignited 
within  the  gauxe  cap,  the  latter  quickly  glows 
with  a  brilUaat  iuoandesoence,  the  hot  piatiaum 
aoiisting  in  effeetiog  perfect  combustion. 

A  method  of  testing  nitrate  of  silver  for 
purity  is  to  dissolve  it  In  the  smallest  possible 
aoanttty  of  water,  filter,  and  drop  in  hydro- 
floosilicio  add.  If  turbidity  is  produced,  an 
alkaline  salt  is  indicated.  Should  the  sohmon 
temain  clear  after  several  drops  ci  the  add,  it 
isadxed  with  aa  equal  bidk  of  aleohol,  when 
ai^  alkali  is  at  once  preoipttated.  Todeteot 
nitroua  aoid  and  nitrites,  the  liquid  is  evapo- 
nted  as  much  aa  possible,  and  a  solution  of 
l*100th  per  cent,  of  magenta  in  gladal  acetic 


add  added.  If  nitrous  add  or  nitrites  are  present 
the  liquid  changes  colour,  running  from  violet 
to  yellow.  Free  mineral  acids  also  cause  a  similar 
ohnige ;  but  if  water  is  added,  the  red  colour  is 
reStmd  in  that  case. 

Amongst  vecent  patents  we  nofioe  one  that 
resembles  the  polyphonic  ship.  The  bottoaa  of 
the  vvsael  is  formed  of  a  uoaber  of  inclined 
planes  connected  to  the  atmosphere  above  lira 
deck  by  means  of  pipes.  When  lAe  vessel  is  pro- 
pelled she  is  said  to  «kim  orrer  the  water.  The 
No.  is  4868,  1881. 

3Cv.  Ssratton  haa  leaned  an  cppendix  of  three 
pagsa,  which  ia  to  be  aitlafdied  to  the  thfod  and 
fourth  editiom  of  hie  pampUet  on  i«ilway  aoei- 
den*.8.  It  cotttaina  the  letter  ^^  publiihed  last 
week,  with  some  additional  matter. 

Phydologista  have  tried  to  estimate  the 
volume  <rf  blood  in  a  living  aaimal'a  body,  but 
tha  methods  need  have  not  been  very  exact  An 
improved  method  xeceuily  adopted  by  MBC 
Qr^hant  and  Qainquand  is  as  follows  :-^The 
animal  (a  mammal)  is  mada  to  breathe  gas  con- 
taining a  known  amount  of  carbonic  oxide  (00). 
After  a  quarter  of  an  hour,  the  volume  of  CO 
remaining  is  observed;  and  this  shows  how 
much  has  been  fixed  by  the  blood.  On  the  other 
hand,  by  analysis  of  the  blood,  one  asoertains 
the  amonnt'  of  00  fixed  by  a  giten  volume 
(estunating  the  respiratory  oapadty  of  two 
samples,  taken  one  before,  the  other  after,  the 
poisoning ) .  From  these  data  it  i^)pears  that  the 
total  weight  of  the  blood  in  mammalia  is  oom- 
pri<ed  between  1-12  and  1-18  of  the  weight  of 
the  body.  In  the  normal  condition  there  are  no 
great  variations  ia  this  relation. 

The  so^^Ued  "  Electroteohnical  experiments 
in  the  Royal  Crystal  Palace  at  Miinich,"  from 
16th  Sept.  to  16th  Oot.  this  year,  will,  it  is 
known,  be  an  exhibition  of  quite  spedal  cha- 
racter, the  chief  object  being  to  compare  the 
action  of  various  apparatua  for  practical  applica- 
tion of  deotridty.  The  examimag  committee, 
where  not  awaiding  a  medal,  will  give  an  offiefad 
eertifioate  aa  to  the  results  of  trial  of  apparatus  to 
any  exhibitor  desiring  it.  Elecmc  street- 
lighting,  and  its  feadbility  in  Kiinioh  (where 
gas  is  very  dear),  will  have  special  regard.  The 
managers  of  the  Royal  Theatre  have  arranged 
for  trial  of  various  modes  of  lighting  and  other 
applications  of  electricity  in  theatres,  and  a 
temporary  stage  will  be  provided.  The  waters 
of  the  impetuous  Xsar  will  be  utilised  to  drive 
the  maohmes  (a  company  has  been  formed  for 
this  purpose,  in  case  the  town  authorities  do 
not  take  the  matter  op).  Among  other  appa' 
ratua  to  bo  exhibited  will  be  Gentilirs  G^losso- 
graph,  an  automatic  quick- writer,  based  on  the 
pbysiologio^  laws  of  8x>eech.  A  collection  of 
journals  and  books  relating  to  ele:>tricity  will 
be  furnished,  with  facilities  for  study ;  and  the 
official  catalogue  will  indicate,  with  regard  to 
each  apparatus,  where  an  account  of  it  may  be 
found. 

The  annual  consumptfon  of  dynamite  in 
Saxony  is  now  represented  by  a  value  of  about 
£60,000.  A  project,  by  Herr  Spinner  and  Dr. 
Sohruder,  is  now  on  foot  to  eftablish  a  dynamite 
factory  at  Hartha,  in  tha  Ullersdorff  Forest- 
district.  It  is  proposed  to  make  it  in  two 
divisions,  about  443ft.  apart ;  one  for  the  safe 
operatioQS.  the  other  for  the  dangerous  and  for 
storage.  There  will  be  a  pond  of  about  7^  acres 
between,  and  the  dangerons  part  will  be  sur- 
rounded by  a  thick  earth  wall  as  high  as  the 
enclosed  houses.  Much  objection  was  taken  to 
the  project,  but  sanction  has  been  obtained  from 
the  focal  authorities  on  certain  conditions.  The 
storage  of  dynamite  most  not  exceed  25  owt. 
In  each  magazine.  Conveyance  of  the  masses 
within  the  works  must  be  in  spring-furnished 
waggons  on  rails.  All  ways  must  be  kept 
smeoth;  stairaareto  beavtided;  passages  are 
to  be  covered  with  peat-ash ;  the  floore  in  build- 
ings must  be  of  asphalte;  and  after  stoppage  of 
work  (which  work  is  to  be  only  by  daylight) 
they  must  be  washed  clean.  The  magazines 
must  be  steam-heated,  and  all  freezing  of  car- 
tridges is  carefully  to  be  avoided.  For  add  gases 
a  condensing- tower  and  regenerating  apparatus 
is  required.  The  water  containing  sulphates 
and  nitrates  mtist  be  fully  neutnliaed  with 
itfnmo^is  and  kept  from  entering  the  ground. 
A  layer  of  earth  must  be  farmed  over  the  powder* 
houses. 

An  important  rectification  h  required,  accord- 
ing to  In.  Guyot,  in  our  ideas  about  the  Shir6 


river,  which  haa  figured  largely  of  late  years  in 
aoooonta  of  African  travel.  It  hm  been 
snppoaed  that  the  Shir6  after  entering  Lake 
Lyna,  resumes  it  courae  southward  to  the 
Zambesi,  M.  Guyot  now  maintain  that  the 
Zambed  really  feeds  this  Lake'Lydia  through  a 
canal  called  Zio-Zio,  and  to  a  larger  extent  than 
the  Shir6  does.  The  large  lake  in  question  is 
covered  during  a  great  part  of  the  year  with 
aquatao  fdante,  making  navigation  and  discovery 
of  the  entrance  of  the  Shir6  very  difficult.  The 
latter,  at  its  entranee,  ia  about  660ft.  wide, 
ahaUow  and  aluggish;  whereas  the  ZkHZio 
canal  Is,  in  some  oaeea,  nearly  a  mile  aiooee,  and 
some  fathoms  deep. 

Heaanremeota  of  the  winter  moveatent  of  a 
large  glacier  in  North  Greenland  (the  fjord  of 
JaeoMavs),  hare  been  veoetttly  smde  by  Herr 
Hammer,  and  the  summer  obeervatHms  of  Herr 
Helland  on  the  ia«M  glacier  in  1876  can  be  com- 
pared with  them.  The  velodty  is  much  ^re 
same,  apparently,  in  summer  and  in  winter; 
about  60lt.  in  twenty-four  hours  may  be  taken  to 
represent  the  rate  in  the  middle  of  the  gltieier 
(where  it  is  gieateat). 

The  company,  8ch&ffe  andWatoker,  of  Berttn, 
now  supply  ejectors  or  monthpieees  for  fonntahis, 
made  according  to  Bdckmanu's  pitent,  and  re- 
quiring, with  equal  effect,  only  one-fifth  to  one* 
half  the  water  consumption  of  previous  arrange- 
ments. Tiie  system  is  adopted  ia  some  of  the 
squareain  Berlin.  Thepressoreof  theissuingwader 
isemph^edtofOToeupaquanti^  of  the  water 
pceviioudy  ejected ;  and  at  the  same  time  this  jet 
is  rendered  voluminous,  white,  and  foaming  by 
admixture  of  air.  As  shown  by  figures  in  the 
Dentsche  Induitrie-Ztitung^  a  Terttoal  tapered  jet 
enters,  a  little  distance  below  the  water-level,  a 
piece  of  cylindrical  tube  open  above  and  belcrw, 
and  having  a  number  of  dde  apertures  at  iU 
lower  part.  This,  which  projects  above  the 
surface,  gets  filled  with  water  from  bdow.  It 
ia  sarronnded  by  atabe  opening  above  to  the  air 
and  fittingdoaafy  to  t^  inner  tube  bekrw; 
tliseugh  tbia  th9  ftir  iff  suoked  down  and  enteiB 
the  water  of  the  inner  tube  by  the  apertures  joet 
referred  to.  The  price  of  'these  mouthpicoes 
varies,  according  to  size,  from  lOs.  to  £3  5a. 

LtHninooa  paint,  aa  hitherto  made,  haa  a 
yelk>wMh-white  appearance  ia  daylipiht.  A 
Bresdm  film,  SdluMte  and  Co.,  now  prodnoee 
various  paints,  pure  white,  blue,  red,  green, 
violet,  uid  fS^Y't  ^^  ^^t  the  objects,  which 
become  luminotxs  at  night,  may  have  a  pleadng 
appearance  by  day. 

A  <* burglar  alarm  platform"  is  a  leeeat 
Amsricaa  invention.  This  is  placed  level  with 
the  fleor,  in  fi«nt  of  a  safo  or  vault,  and  is  so 
coustmoted  that  when  it  is  stepped  upon,  an 
electric  circuit  is  closed,  and  an  alarm  given  at  a 
distant  point.  The  platform  is  supported  on 
spiral  springs,  and  by  day  it  is  prevented  from 
being  depresMd,  when  stood  upon,  by  meana  of 
a  sliding-fraroe  and  suppozting  pins. 

Two  noteworthy  recent  events  in  telegraphy 
may  be  here  referred  to.  One  is  the  opening  of 
direct  communication  between  Germany  and 
America  by  means  of  a  submarine  cabla  between 
Greetsiel  ^ear  Braden),  and  YaUfutia  on  the 
west  ooast  of  Ireland.  This,  beddea  accelerating 
the  traffic,  has  akaady  lowered  the  cost  of 
tdegranu  to  New  York ;  inatead  of  1  40  mark, 
they  are  now  1*05  mark  (say.  Is.)  a  word.  And 
the  new  line  also  beuefits  the  traffic  between 
Germany  and  England  by  letting  free  ^e 
Borkum-Lowestoft  cable  for  it.  The  other  • 
event  is  the  openinxr  of  telegraph  traffic  by  cable 
between  Trieste  on  the  Austrian  Ooai't,  and 
Corfu,  oft  the  Albanian.  By  this  line,  forming  the 
first  direct  connection  of  the  Au8trl>m  telegraph 
lines  with  the  international  submarine  cable 
system,  a  third  path  is  afforded  for  telegrstxwto 
the  East,  which  have  hitherto  gone  vid  Icaly  or 
Marseilles. 

Among  procesfos  recently  submitted  to^e 
French  Soci6t£  d* Encouragement,  is  one  by 
M.  Lutz-KneohUe,  a  Swiss,  for  decoration 
of  glass  in  the  cold  state.  With  solutions 
containing  zinc- white  or  idtramarine,  he 
prepares  colours,  which  he  applieii  to  the 
glass  with  pads  or  rollers.  Pa' terns  out 
&om  thidc  paper  aerre  to  form  reserves  by 
means  of  whic^  the  a^ect  of  cut  or  ground 
musUn  glass  is  imparted.  By  an  ingenio«s 
method,  ne  easily  juxtaposes  or  superposes  two 
or  several  odLeors  on  the  same  glasses,  increaaing 
the  decorative  effect.    The  colours,  with  silieate 
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of  soda  base,  dry  yery  quicklj  (in  an  hoar  or 
^^)$  g^^o  *o't  tints  and  rery  distinct  oontours, 
and  resist  washing  well ;  and  the  glasses,  so 
decorated,  are  much  cheaper  than  those  obtained 
bj  hydrofluoric  acid  or  mechanical  processes. 
The  process  can  be  oarried  oat  in  glasses  in 
position. 


LETTEBS  TO  THE  EDITOB. 


iWe  do  not  hold  ouradv^t  responsible  for  ttu  rpinions  of 
<mr  orretpondenU,  The  Editor  respectfully  requests  thnt  aU 
cownnunicaiunu  should  be  i.raum  up  as  brUfty  as  possible.} 

AU  communications  ahduui  he  addressed  to  the  Editor  of  the 
BvoLXSH  MsoHAirio,  81,  Tcufistock^trest,  Oovent-garden, 
W,0, 

AU  Ohsques  and  PosH^jffke  Orders  to  he  made  Payable  to 
J.  FABKMonm  Bdwavds. 

\*  In  order  to  faeUitate  reference,  Correspondents,  when 
speaking  of  any  Letter  premously  inserted,  wiU  oblige  by 
mentioning  the  number  of  the  Letter,  as  weU  as  the  page  on 
which  It  appears, 

"  I  would  hare  eTeryone  write  what  h«»  Imowa,  and  aa 
moA  aa  he  knowa,  but  no  more ;  and  that  not  in  this 
onlr,  but  in  all  other  aubjeota :  For  aooh  a  person  may 
have  some  particular  knowledffe  and  experience  of  the 
nature  of  tuch  a  person  or  suoh  a  fountain,  that  as  to 
■other  things,  knows  no  more  than  what  eTerybody  does, 
and  yet.  to  keep  a  chitter  with  this  litUe  pittance  of  his, 
will  undertake  to  write  the  whole  body  of  physioks :  a  Tice 
from  whence  great  inconTeniences  derive  their  original." 
'^Afontaiffn^s  JSssayg, 


-3BVBBAL  KOBE  PTTFFS  —  OOMBT 
WBLLS-f  HBB0T7LTS  AKD  S  OYaNI— 
OBKTBB  OF  GBAVITY  OF  A  BE  VOLV- 
UXa  STSTBBC—POINIS  OF  8UKBISB 
AJTD  SX7NSBT  OV  THB  I<0NaB8T  AND 
SHOBTB8T  BATS— HCPBESSION  OF  A 
FOSSIL  SBA-TTBOHIN. 

[20160.]— Tp  "Paugnl"   (letter  20089,  p.  281), 

'  reads  the  London  morning  newspapers,  he  most 

haTe  noticed   that    the    advertisements   of   the 

Satleman  to  whom  he  refers  are  hy  no  means  eon- 
ed  to  the  Leods  Mercury.  I  haTe  been,  I  confess, 
most  singnlarlj  amnsed,  to  note  in  one  of  yonr 
morning  contemporaries  that,  after  ionr  or  fire 
telegrams  enlightening  the  British  people  as  to 
what  tiie  gtmtleman  in  qnestion  did  (indndine  the 
retoming  thanks  for  a  toast  to  them  in  their  oolleo- 
tiTe  capacity),  another  one  came  home  actually 
telling  ns  iniat  he  didn't !  This  ingenions  method 
of  kMping  a  man's  name  persistently  before  the 
public  struck  me  as  particularly  fine.  The  Earl  of 
Aldborough's  testimonial  to  Holloway's  pills  was 
nothing  to  it ;  and  it  is  enough  to  make  the  gentle- 
man who  sells  the  transparent  soap  die  of  envy. 

'*Paugul*'(same  letter  and  page)  mostperti- 
aeotlty  invites  attention  to  my  omission  of  the 
words  which  he  pots  in  a  parentheaiB.  Of  course, 
I  meant  to  say  that  tiie  comet  would  disappear 
from  our  night  sky  before  attaining  its  predicted 
great  brilliancy.  As  a  matter  of  fact,  at  six  o'clock 
next  Sunday  morning  (I  write  this  on  June  8th) 
when  it  will  be  in,  or  dose  to,  perihelion,  it  will  only 
be  some  2^  36'  south  of  the  Sun;  and  at  its 
meridian  passage  will  be  nearly  59^  above  our 
Bontk  horizon. 

Mr.  Simms  (letter  20122,  p.  305)  is  right  in  hU 
■nrmise  that  the  distance  of  the  components 
of  Z  Herculii  has  very  slightly  increased  since 
1880 ;  in  fact,  I  fancy  that  they  cannot  be  now 
Tery  far  f r>m  their  maximum  of  separation,  which 
IS  roughly  VS":  possibly  1*4"  or  1*46"  would  fairly 
',  represent  it.  It  nappens  oddly  that  the  last  time 
1  examined  this  star  was  with  a  din.  telescope, 
whidh,  ex  fucemtate,  wholly  failed  to  divorce  it. 
*  1  am  writing  far  away  from  my  observatory,  or  I 
would  look  at  ^  HercuUs  with  my  own  instrument 
'With  referenoe  to  S  Cygni,  I  may  say  that  two 
•oonditionB  are  absolutely  necessary  for  the  de- 
teetion  ef  its  oompanion  in  a  4in.  telescope.  The 
'VAnt  is  the  highest  power  that  the  objective  will 
bear;  and  the  next  is  twilight.  It  is  useless  to 
attempt  to  do  anything  with  this  very  difficult 
objeet  with  a  moderate  object-glass  after  the  sky 
has  ffot  dark.  I  have  seen  it  Deautif  ully  imme- 
diatttT  after  sunset,  but  have  invariably  failed  to 
do  so  two  or  three  hours  later. 

In  reply  to  «Qimel"  (reply  46963,  p.  318), 
evety  pair  of  revolving  bodies  must  necessarily 
perform  orbits  about  their  oonmion  centre  of 
gravity.  In  the  ease  of  the  sun  and  earth,  how- 
aver  (assuming  them,  for  the  moment,  to  exist 
alone  in  the  umverae),  the  sun  weighs  as  much  as 
324/X)0  earths:  and  heooe  their  common  centre  of 
gravibr  would  be  removed*  comparativelv,  but  a 
very  uttie  vray  from  the  sun's  centre  of  figure. 
When,  though,  we  come  to  consider  the  cases  of 
Jupiter  and  Saturn,  whose  masses  respectively  aie 
as  great  as  1-1046  and  1-3496  of  that  of  the  sun. 
we  see  that  the  centres  of  their  orbits  must 
rapfoaoh  nearer  to  the  sun's  surfaee :  and,  further, 
if  we  Imagine  all  the  known  planets  to  be  ranged 
in  a  line  on  one  side  of  the  sun,  we  should  have 


him  describ'ing  a  very  appreciable  orbit  about  the 
common  centie  of  gravity  of  himself  and  his 
attendant  worlds. 

I  may  answer  the  reiterated  query  of  "  Neo  " 
contained  in  reply  47032  (p.  314)  by  saying  that 
the  Sun  rises  on  the  longest  day  in  latitude 
52»  26'  N.  at  a  point  40«  43'  40"  to  the  North  of  the 
East  point  of  the  horizon.  If  my  querist  employs  a 
compass  to  determine  this  point,  he  must  not  for- 
get that  its  needle  does  not  point  due  north,  but  at 
Clun  probably  some  20°  or  so  to  the  west  of  it. 
Allowance  mu8t»  of  course,  be  made  for  this. 

And  while  on  the  subject,  I  may  anawer  the 
cognate  query.  47099  (p.  316),  by  tolling  *»W.  B.P." 
that  in  latitude  61''  2*^45"  the  Sun  rises  39**  16'  11" 
to  the  North  of  East  (setting  as  much  to  the  N.  of 
W.)  on  the  longest  day,  whue  on  the  diortest  day 
he  rises  39''  16'  11"  to  the  South  of  East,  and  sets  to 
the  South  of  West  by  the  same  quantity. 
,  "  W.  E.  K."  (query  47089,  p.  316)  has  found  the 
mrpression  of  part  of  a  cidaris  (a  highly-omamen- 
talformof  sea-urchin)  in  achalkmnt.  'They  are 
very  common.  JUustrated  descriptions  of  these 
organisms,  of  the  fullest  and  most  exhaustive  cha- 
racter, will  be  found  in  the  Volume  of  the  PalGBon- 
tographioal  Society  for  1862. 

A  Fellow  of  the  Boyal^Astronomioal  Society. 

LTTKAB  PHBNOMBNA. 

J2016l.]--I  AX  a  recent  subscriber  to  your 
nable  journal.  I  have  been  an  amateur  astro- 
nomer since  boyhood— say,  for  60  years.  When  I 
first  read  old  Ferguson's  *' Astronomy,"  the  sun's 
parallax  was  roughly  estimated  at  about  10^,  and 
distance  of  the  sun  (if  memoiy  serves)  about  82 
millions.  It  has  been  grand  to  have  watched, 
through  half  a  oentury,  the  growth  of  our  noble 
science. 

I  am  almcst  a  worshipper  of  your  old  EogUsh 
worthies -your  Newtons,  Herschels,  and  others. 
I  read  the  former's  *<Prinoipi&"  when  a  student, 
and  marvelled  at  his  wonderful  insight  into  the 
realms  of  nature.  I  calculated,  in  1837,  the  Transit 
of  December  next,  and  have  a  projection  of  it 
then  made  hanging  in  my  office. 

Though  such  a  lover  of  science,  my  way  of  life 
has  not  led  much  into  practical  work  in  that  line, 
and  I  never  owned  a  telescope  until  now ;  having 
been  engaged  during  the  leisure  hours  of  the  past 
winter  m  mounting  a  Calver  refieotor  of 
moderate  power.  This  much  by  way  of  intro- 
duction, which  you  may  publish  or  not,  as  may 
seem  best.  Following  is  my  first  contribution  to 
your  paper,  whose  tone  I  like :~ 

Last  evening  (May  19th)  on  observing  the 
moon's  slender  crescent,  about  two  days  old,  I 
was  struck  with  a  very  peculiar  appearanoe  on  the 
westerly  side  of  the  Mare  Crisium,  lust  on, 
or  immediately  within,  the  dark  of  the  *'  ter- 
minator." 

It  seemed  a  curved  feathery  mist  or  cloud  lying 
just  over  the  edge  of  the  **  Mare,"  and  against  the 
spur  or  range  of  mountains  bounding  the  westerly 
side  of  the  great  vallejr.  It  seemed  to  be  divided 
longitudinally  by  a  faint  dark  Hue,  and  looked  not 
unnke  a  feather.  It  must  have  been  more  than 
100  mQes  long,  by  40  or  60  mUee  wide. 

The  definition  was  exoeUent,  and  I  watched  it 
for  nearly  an  hour,  showing  itto  several  friends.  In 
colour  and  appearance  it  was  so  strikingly  diiferent 
from  the  other  illuminated  parts,  and  so  different 
from  anything  else  I  have  ever  seen  on  the  moon, 
that  I  scarcely  think  it  possible  to  be  mistaken  in 
its  vapoury  character.  I  await  with  much  in- 
terest the  report  of  more  experienced  observers. 


The  accompanying  sketch  will  give  an  idea  of  its 
whereabouts  and  appearance. 

J.  0.  Jackson. 
Sunset  Cottage,  Hockessin,  Del.,  U.S.A., 
May  20. 

P.S.  of  May  21.— Last  evening  I  had  most  ex- 
cellent definition,  but  the  mist  could  not  be  seen, 
oidv  the  faint  dark  line  at  0.  The  question  arises. 
Did  ihefoff  oome  from  out  that  long  orevice,  and 
have  tbie  advancing  rays  of  the  lunar  morning  sun 
dispeUedU? 

OLOTID  WB8T  OF  KABB  OBISIinff. 

[20162.1—1  HAJBTBir  to  send  you  the  following, 
coming  as  it  does  just  after  the  observations  during 
the  eclipse.    Jno.  G.  Jackson,  of  Hockessin,  DeL, 


writes  that  on  the  eve  of  the  19  inst.  while 
observing  the  moon  with  a  six-inch  reflector,  he 
saw.  just  over  the  western  edge  of  the  Mare 
Orisium,  a  peculiar  cloud,  not  less  than  100  miles 
long  by  40  or  60  wide,  presenting  a  misty  feathery 
appearance,  unmistakably  different  from  other 
portions  of  the  surface.  The  cloud  was  seen  by 
several  friends  in  the  observatory.  On  the  fol- 
lowing evening  the  doud  seemed  to  have  been 
dissipated.  He  advises  astronomers  to  examine 
the  sune  spot  about  two  days  after  the  next  new 
moon.  M.  Herbert  Bridle. 

1018,  Wood-si,  PhiU.,  Pa.,  May  26. 


UBBOTTBT. 

r20153.]-THANK8  te  Mr.  Fleming  (20068,  p.  259). 
I  had  a  grand  naked-eye  view  of  Mercury  from 
9.30  to  10  o'dook,  on  the  evening  of  3lBt  May. 
setting  to  the  right  and  a  littie  below  Yenua.  As  I 
could  onlv  see  him  from  the  front  of  the  house  to 
the  street,  I  did  not  turn  my  larger  instromenti 
upon  him,  but  my  binocndars  and  a  small  hand* 
^^loA^'ope  (1|)  brought  him  up  beautifully.  Ho 
was,  however,  very  oonspicuoua  to  the  naked  eye, 
much  to  my  surprise,  for,  knowing  howrardy  keii 
seen,  I  long  ago  despaired  of  ever  seeing  him.  He 
appeared  to  me  to  be  about  one- third  the  mag- 
mtude  of  Venus,  but  much  less  brilliant,  thongh 
as  conspicuous  as  any  seoond-magnitude  star  seen 
so  low.  I  had  a  great  treat,  and  wish  to  record 
it  to  encourage  o&ers,  and  to  thank  Mr.  Fleming. 

B.  W.  L 


aBINI>IH0    AKD     POI<I8EIN0    GLASS 
BPBOnUL. 

[20164.]— This  letter  must  be  the  gathering  up 
of  the  fragments  of  practical  information  that 
could  not  well  be  introduoed  before. 

The  aoukteur  will  do  well  to  finish  the  bwer 
angle  of  the  triangular  hole  in  the  brass  chimney, 
b^  filiag  the  end  for  about  l|in.  of  a  piece^  of  steel 
wire,  which  is  between  l-16in.  and  (in.  in  diameter, 
into  a  triangular  form,  with  one  of  its  angles 
slightiy  smaller  than  its  other  two  angles ;  do  this 
with  -a  smooth  file,  and  make  the  less  angle  to  be 
sharp ;  now  this  will  cut  the  brass,  as  much  as  is  re- 
ouired,  like  a  very  smooth  file ;  but  if  a  little  of  the 
finest  emery  and  oil  be  used  with  it,  a  very  good 
angle  will  be  produced  in  the  braes,  much  better 
tiian  with  the  smootheet  file.  Let  the  amateur  be 
careful  to  keep  the  sides  of  the  hole  aloping  towards 
the  inside  of  the  chimney,  so  as  to  have  toe  sharp 
edge  ontside  the  chimney.  I  have  carefully  com- 
pared the  shadings  from  a  small  round  hole 
thf  ou^h  a  thin  sheet  of  copper  suspended  before 
the  tnangular  hole  when  open  to  ita  full  extent 
with  the  shadings  from  the  small  triangular  hole  of 
about  the  same  area,  and  I  can  perceive  no  dif- 
ference in  the  indications  produced  ;  but  I  have 
thought  I  have  notioed  this  advantage  in  the 
triangular  hole— that  the  light  goes  off  more 
gradually  at  the  last,  and  thus  makes  the  test  more 
manageable  to  the  amateur.  This  is  produced  br 
the  light  being  shut  off  along  the  nearly  horizontal 
angle  of  the  tdangular  hole,  instead  of  against 
the  nearly  perpendicular  side  of  the  round  hole  that 
the  shutter  has  suddenly  te  come  up  to  at  last  The 
rivet  that  is  to  hold  the  sheet-brass  slide  agvnst 
the  triangular  hole,  had  better  have  a  thickhead, 
the  head  being  put  inside ;  then  it  will  stand  being 
rested  on  a  hick  iron  while  being  riveted  without 
being  injured;  this  riveting  must  be  so  done  that 
the  sheet  brass  will  stick  anywhere  without  falling. 

If  the  amateur  wants  to  measure  the  diameters 
of  anv  rings  on  his  speculum,  he  can  easily  do  ic 
by  taking  a  piece  ot  cardboard,  in  lengtii  equal  to 
the  diameter  of  the  speculum,  and  in  meadta 
equal  to  half  the  diameter  of  the  speculum;  along 
one  of  the  longer  sides  he  must  put  notohes|in. 
wide  and  the  same  in  depth,  ocourring  every  lam, 
beginning  with  the  one  in  the  centre ;  now,  bf 
leaning  this  cardboard  againat  the  speculum,  with 
the  notched  side  across  the  centre  of  the  specoluffl. 
the  rings  will  appear  like  rainbows  on  the  notched 
edge,  from  which  the  amateur  can  judge  to  a  ita* 
the  cUameter  of  his  rings;  th^n  he  may  be  able  to 
trace  them  to  his  grindmg-tool  or  polisher. 

A  short-sighted  amateur  will  most  likely  sMp 
and  the  more  short-sighted  he  is,  the  more  liksly 
he  will  be  to  see,  even  with  his  spectacles  on—a 
gaozyor  mottied  appearanoe  over  the  faee  of  the 
specolum,  when  the  light  is  reduced  by thsboja 
being  reduced  to  its  proper  size  for  severe  tasrag. 
This  gauzy  or  mottled  appearanoe  wfll  move  shoal 
ashe moves  his  head;  now,  all  this  seenu  tooe 
caused  by  the  shortness  of  the  focus  of  them 
enabling  the  inequalities  on  the  surface  of  ths 
cornea  of  the  eye  to  be  perceived.  Tfts 
remedy  is  for  the  short«sighted  amateur  to  ooa- 
stantiy  move  his  head  from  side  to  side  about 
1.16in.  or  |in.  whUe  tes^,  when  the  gansyor 
mottied  appearanoe  wiU  disappear,  being  fflsfls 
into  an  average  distribution  of  these  meqn*n»!J: 
through  which  the  shading  on  the  speculum  ^ 
be  perfectiy  seen.  To  accustom  the  amateur  to  se 
on  Uie  look-out  for  these  sources  of  "Wstswi  snd 
bUme  his  speculum  instead  of  kit  eye,  nt  him, 
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when  testiog,  with  th«  hole  as  small  as  posilble,  so 
as  to  giva  enongh  hatht  to  see  the  shadings  bj, 
p«rtly  dose  his  eye  till  the  upper  or  lower  eyelid 
tosC  ooTers  half  the  tpeealnm.  Now  let  him  sud- 
denly open  his  eye  wide,  and  he  will  see  left  on  the 
spsoolam  a  dark  line,  marking  where  his  eyelid  has 
left  a  ridge  or  ware  of  tear,  through  which  he  has 
to  a  certion  extent  to  see  his  speculum ;  if  he  keeps 
his  eyelids  open,  he  will  see  this  wave  fall  by  its 
own  weight  orer  the  cornea,  aod  gradually  subside 
at  the  same  time. 

The  amateur  may  perhaps  some  time  see  end* 
deoly  shoot  aeross  the  face  of  the  speculum  shadings 
that  look  like  flexure  of  an  irregular  character, 
and  he  will  begin  to  blame  himself  for  omitting 
some  precaution,  and  thus  getting  his  speculum 
bent ;  he  perhaps  will  think  to  examine  the  edge 
of  his  shutter  m  the  daylight  with  his  unaided 
enre,  bnt  he  sees  nothing  to  account  for  his  trouble 
there;  but  let  him  examine  the  edge  again  with 
care  and  •Jin.  lens,  and  he  will  probably  disooTer 
that  some  floating  fibres  or  bits  ef  dust  have  at- 
tached themselTcs  to  the  edge  of  the  shutter,  and 
thus  have  been  the  cause  of  his  trouble.  This  will 
show  him  the  importance  of  having  the  edge  of 
his  shutter  smooth  and  clean.  I  occasionally  rub  a 
piece  of  the  finest  emery  doth  on  each  side  of  the 
edge  of  the  shutter  at  an  angle  of  about  45%  then  I 
mb  my  finger  along  the  edge  to  clear  off  anv  bits 
of  dust.  In  fact,  I  often  pass  my  dean  linger 
along  the  edge  of  the  shutter  to  be  sure  that  there 
b  no  dost  there  when  I  begin  to  test. 

Of  course,  I  teke  it  for  granted  that  the  amateur 
knows  that  all  his  testings  must  be  done  in  a  dark 
room,  and  that  no  second  person  is  walking  about 
at  the  same  time,  who  would  be  sure  to  cause  cur- 
rents of  air  by  his  movements,  and  if  the  air  in  all 
paits  of  the  room  be  not  perfectly  of  the  same  tem- 
perature, whidi  is  most  unlikely  to  be  the  case, 
then  these  currents  will  be  seen,  and  interfere  with 
the  shadings :  in  fact,  they  will  produce  shadings 
of  their  own  in  a  most  fantastic  and  tantalising 
way.  Further,  it  it  impossible  to  test  satisfactorily 
on  a  boarded  floor—it  has  so  much  spring  in  it,  and 
ever^  movement  is  seen  when  testing.  This  is 
specially  detrimental  when  measuring  the  difference 
of  the  zonal  foci.  I  find  the  solid  oellar-floor  the 
best. 

The  amateur  must  handle  his  speculum  as  little 
as  possible,  especially  when  he  is  going  to  tect.  To 
show  him  this,  let  him,  whenhehas  got  his  speculum 
under  testing,  put  the  tips  of  his  four  fingers  and 
thumb  against  the  face  of  the  speculum  for  one 
minute,  and  then  return  to  the  shutter  and  pass 
it  over  the  face  of  the  speculum,  and  he  will  see 
the  five  little  mounds  raised  by  the  expansion  of 
the  surface,  caused  by  the  heat  from  his  fingers 
and  thumb  trhen  they  were  in  contact  with  the 
face  of  the  speculum  for  the  minute ;  these  mounds 
will  last  from  five  to  ten  minutes,  gradually  sub- 
siding for  that  time. 

I  will  now  give  a  practical  illustration  of  ^e  ap- 
plication of  the  zonal  test  to  the  testing  of  a 
speoulvm.  I  shall  do  this  upon  a  speculum  Tent  to 
me  by  af fiend  for  testing,  and  with  his  permission. 
The  speculum  was  made  by  a  London  maker  over 
twenty  years  ago,  and  I  give  it  the  more  readily  as 
showing  that  there  has  l^en  great  progress  made 
aiuce  then,  for  I  believe  that  neither  Bfr.  With  nor 
Mr.  Calver,  nor  any  first-rate  maker  in  Xiondon 
now,  would  turn  out  such  a  speculum ;  the  fact 
being  they  have  greatljr  improved  methods  of 
worlong  sow  compared  with  twenty  or  thirty  years 
ago,  and  I  further  introduce  this  speculum  to  show 
all  who  bave  to  buy  that  they  cannot  be  sure  of 
getting  a  really  good  speculum  unless  they  go  to 
makers  whose  reputation  is  thoroughly  esteblished. 
I  may  further  observe  that  I  am  not  aware  that 
the  maker  of  the  speculum  I  am  about  to  remark 
upon  is  now  in  business.  I  believe  he  is  not ;  I 
new  him  peisonall^  over  twenty  years  ago  as  in 
business,  and  my  object  is  not  to  injure  anyone 
now  in  business.  I  would  rather  help  them  if  I 
could  ;  at  the  same  time  I  would  urge  all,  both 
professional  aod  amateur  makers,  to  a  greater 
ueflree  of  perfection. 

Fig.  1  gives  to  the  eye  an  ideal  representetion  of 
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the  figure  of  the  specolum,  which  is  6in.  diameter. 
I  divided  it  iiito  fin.  zones,  which  are  marked  by 
dotted  lines  and  numbered.  Now  the  figure  A 
the  speculum  I  at  once  drew  when  I  put  it  under 
testings,  and  before  I  took  the  foci  of  us  zones,  its 
figure  was  so  manifest.  The  lengths  of  ite  zone 
feci  are  as  follow:— 

1.         2.  3.  4.  6. 

•068      -042  -O-iS  -013      -0047 

•16       -0*2        --(M        --04        '01 


The  upper  line  is  the  zones,  the  second  line  the 
true  parabolio  aberration ;  the  third  line  the  actual 
aberration  of  the  speculum.  Now,  it  wiU  be  ob- 
served first,  that  the  edge  turns  down  f earfullv,  so 
much  so,  as  to  make  it  completdy  useless.  I  had, 
therefore,  to  set  the  Index  to  stert  with  the  next 
zone.  No.  2 ;  I  then  measured  the  outside  zone  as 
best  I  could,  taking  its  average  length,  and  found 
it  to  be  '16.  in  other  words,  it  was  between  two 
and  three  times  longer  than  No.  2  than  it  ought 
to  have  been ;  this  would  make  it  impossible  to 
attempt  to  get  good  definition  by  uniting  the 
two  onter  zones;  then  again,  the  turn  down 
towards  the  edge  of  this  No.  1  zone  was  so 
rapid  that  the  edge  would  have  been  much  more 
out  than  *16  :  this  being  the  focus  of  the  centre  of 
this  zone,  there  beiuff  a  visible  difference  without 
measuring  between  the  focus  of  the  centre  of  this 
zone  and  the  focus  of  ite  edge.  This  ought  not  to 
be  in  any  zone ;  the  shadings  ought  to  come  on 
evenly  as  f*r  as  we  can  see  over  each  edge  (outer 
and  inner)  and  the  centre  of  each  zone ;  in  fact, 
we  ought  to  divide  our  speculfim  into  such  a 
number  of  zones  that  we  can  see  no  difference  be- 
tween the  two  edges;  if  we  can,  then  our  zones 
are  too  wide  or  the  speculum  is  fearfully  bad. 
Now,  if  we  divide  our  speculum,  whatever  its 
diameter,  into  six  zones  (including  the  centre),  we 
shall  be  right  as  to  width  of  zones.  No.  3  zone 
was  -  04 ;  i.e.,  it  was  4-lOOhi.  shorter  than  -0 : 
we  must,  therefore  add  this  to  026  to  give  its  real 
departure  from  the  true  length  of  a  oorrespondtng 
zone  of  a  psrabola ;  in  other  words,  it  was  over 
6-lOOin.  too  short.  It  would  be  impossible  to  get 
good  definition  by  attempting  to  oombine  it  with 
No.  2  zone,  much  less  with  No.  1  zone.  No.  4 
zone  was  the  same  as  No.  3  zone,  so  that  it  was 
part  of  the  same  spherical  snifaoe;  these  two 
acting  together  would  have  produced  better  Uefini- 
tion  wan  zones  1  and  2  or  2  and  3  together.  No.  5 
zone  was  slightly  too  long  for  the  starting  zone 
No.  2,  being  -01  instead  of  -0047.  Now,  these  two 
would  have  worked  beet  together,  beiDg  nearest  to 
the  two  corresponding  zones  of  a  parabola;  but 
this  No.  6  zone  would  not  have  worked  wdl  with 
No.  4,  nor  with  No.  3,  for  here  the  proportion  was 
reversed  to  what  it  ought  to  be.  No.  4  and  3  being 
considerably  shorter  than  No.  6,  instead  of  slightly 
longer.  From  all  this  it  will  be  seen  that  no 
three  zones  of  this  speculum  oould  have  been  ad- 
vantegeously  combined  in  actual  observation ;  only 
twa  sets  ef  two  zones  each  oould  be  formed,  and 
these  two  sete  could  not  be  well  used  together, 
while  the  outeide  zone  was  utterly  useless  with 
any  other  zone.  It  will  be  observed  that  there  is  a 
fearful  depression  at  the  crosses ;  this  is  the  peek- 
ing in  I  always  get  when  I  use  a  tool  or  polisher 
not  cut  away  at  the  edge,  and  is  caused  by  the  out- 
side ol  the  tool  or  polisher  not  wearing  away  fast 
enough ;  it  therefore  wears  aw*y  the  speculum  as 
far  as  it  reaches  inwards  at  the  end  of  each  stroke, 
and  there  the  depression  ends.  Now,  the  centre  of 
the  speculum  not  having  the  advantage  of  the  wear 
of  the  raised  edge  of  the  tool  or  nolisher,  is  left 
above  the  general  levd  as  a  mouna,  as  seen  in  the 
figure,  not  that  it  is  actually  a  mound,  but  it  is  not 
so  short  a  focus  as  the  rest  of  the  surface,  and 
appears,  therefore,  in  comparison  with  the  outside 
of  the  speoulum  to  be  raisisd,  for  as  the  spherical 
surface  appears  under  testing  at  the  oentre  of 
curvature  as  a  plane,  any  departure  from  the 
sphere  appears  to  be  raised  or  depressed  from  this 
apparent  plane,  aooordiqgas  it  isshorter  or  longer  in 
focus,  although  every  partof  thespeculum  is  concave 
as  compared  with  an  actual  plane.  The  Fouoault's 
testing,  without  the  measuring,  only  shows  any  de- 
parture from  the  sphere,  but  it  does  not  tell  how  much, 
the  sphere  being  the  only  figure  it  can  detect  with 
certamty  without  measuring  when  used  at  the 
centre  oc  curvature.  The  tool  and  polisher  would 
always  be  oonoave  as  compared  with  the  speculum 
—i.e.,  it  would  touch  the  speculum  at  the  edge  if 
rubbed  on  it ;  this  oonoavitv  would  go  to  produce 
the  turning  down  of  the  cage  of  the  speculum  as 
seen  in  the  figure ;  beeause  the  stroke,  which  would 
be  from  tiie  edges  to  the  crosses,  being  large  in  this 
case,  about  I  the  diameter  would  make  the  tool 
and  poUsher  very  concave  as  compared  with  the 
speculum,  especially  if  the  tool  were  top ;  conse- 
quently it  would  wear  mueh  on  the  edge  of  the 
speculum,  and  turn  this  edge  down,  all  the  more  if 
the  polisher  were  soft,  such  as  doth  (and  this  I 
suspect  was  the  case  in  this  instance  from  other 
indications)  ;  but  if  the  stroke  had  been  \  or  |,  then 
the  turning  down  of  the  edge  would  have  been 
almost  counteracted  by  the  general  wear,  and  the 
depression  would  have  been  direct  from  the  edge 
to  the  crosses  (which  mark  the  end  of  the  stroke), 
which  would,  in  this  case,  be  the  |  to  1-6  the 
diameter  from  the  edge ;  thus  the  figure  which  Mr. 
Calver  says  is  most  likdy  to  be  ptoduoed  by 
amateurs  would  be  formed.  From  all  this  it  can 
be  easily  seen  how  difficult  it  is  to  produce  a  true 
spherical  surface  by  grinding  two  tools  to- 
gether, just  as  Mr.  Calver  says  in  his  **Hinto," 
Sage  9  (1877).  *'  It  is  generally  supposed 
lat  the  spherical  curve  is  a  very  easy  matter,  so 
easy,  indeed,  that  it  is  difficult  to  avoid.  This  is  a 
great  mistake— a  ^herioal  ourve  of  undeviating 


truth  is  as  difficult  a  problem  as  the  true  parabola. 
.  .  .  The  curve  most  liable  to  be  obtained  by 
tiie  amateur  is  the  spheroidal,  a  curve  with  its  mar- 
ginal rays  shorter  than  the  central,  or  half  the 
radius  of  curvature."  All  this  I  can  corroborate 
from  mv  own  past  experience,  and  from  amateur 
work  I  have  examined.  How  difficult  it  is  to  get 
the  speculum  good  up  to  the  edge,  and  to  avoid  the 
turning  down,  \a  witnessed  by  Mr.  Thomthwaite, 
F.B.A.B.  In  his  "Hints,"  p.  82  (1880),  he  says: 
*'  As  a  rule  specula  are  worked  in  discs  of  the  re- 
quired size,  and  therefore  the  extreme  edge  is  often 
slightly  defective.  This  is  the  reason  why  there  are 
6|,  8|,  10},  and  TJ^in.  mirrors,  it  bein|[  supposed 
that  the  marginal  lin.  shall  be  covered  with  a  stop." 
From  this  latter  quotetlon  it  would  ^pear  uiat 
even  professional  opticians  cannot  always  secure 
their  specula  good  at  the  edgo.  The  fact  is  the  whole 
working  of  specula  wante  taking  out  of  the  region 
of  haphazard  production,  where  a  good  speculum 
is  a  happy  accident,  into  the  clear  region  of  a  per- 
fect nnaerstending  of  all  the  laws  that  govern  the 
various  processes.  This  is  the  region  I  am  trying 
to  find,  and  I  am  sure  I  have  got  nearer  to  it  than 
I  used  to  be. 

In  answer  to  "  Prismatique's '*  letter  (20110,  p. 
285),  I  would  can  the  attention  of  aU  to  the  fact 
that  he  has  most  oonsifttently  kept  to  what  he  set 
out  with— viz.,  the  giving  of  the  trade  mode  of 
working  specula;  that,  if  there  be  anything  to  be 
gleaned  by  the  amateur  from  it,  he  might  have  the 
advantege  of  it.  This  is  noble.  I  have,  I  hope,  as 
consistently  kept  to  what  I  set  out  with— viz.,  the 
giving  of  the  amateur  mode  of  working  specula : 
thus  anjr  difference  is  only  inddentel  to  the  dif- 
ferent circumstances  of  the  two  modes;  for  in- 
stance, I  hope  to  tell  the  amateur  how  he  can  make 
his  specula  without  going  to  the  trouble  and  labour 
of  making  and  grinding  two  iron  tools  to  a  perfect 
fit— and  this  is  a  fearful  job  to  the  amateur  (I 
know  what  it  is) ;  but  m^  way  would  not  be  the 
best  way  for  the  trade,  simply  because  the  trade 
wante  tools  that  will  last  a  lifetime,  and  produce 
hundreds  of  specula  from  each  tool ;  the  amateur, 
onlv  wante  tools  that  will  last  for  a  short  time, 
and  at  most  do  only  a  few  ppecula,  perhaps  only 
one  for  each  size.  The  fact  here  is,  as  in  many 
other  things,  **  circumstances  alter  cases  " ;  thus 
each  of  us  is  right  in  his  own  sphere.  I  am  very 
thankful  to  '*Prismatique,"  for  I  have  learned 
from  him  what  I  hope  to  use  up  for  the  amateur^s 
benefit,  and  which  I  shall  not  be  slow  to  acknow- 
ledge in  ite  proper  place.  As  to  the  quotetion  from 
Sir  John  Herschel,  I  may  observe  that  he  did  not 
understand  fully  the  Foucault*s  test— this  he  ac- 
knowledges; and  then  the  measuring  accurately 
of  the  zonal  fod  was  not  definitdy  adopted  or 
brought  to  ite  present  perfection.  The  fact  is,  we 
have  advanced  since  Hersohel*s  time,  I  believe  very 
much  in  the  last  twenty  years.  We  can  now  mea- 
sure the  figures  of  our  specula,  and  whether  they 
are  regular ;  thus,  what  was  true  in  Herschd's 
day,  has  ceased  to  be  true  now,  on  account  of  the 
advance  we  are  making;. 

Mr.  Calver  has  kindly  offered  to  lend  me 
a  large  aperture  and  short  focus  speculum,  which 
is  the  very  thing  required  to  test  the  rule  by,  and 
I  have  received  an  Bin.  With  specula  for  tilting, 
and  am  promised,  through  the  kindness  of  our 
correspondent,  Mr.  Yallance^  four  others,  two 
Withs  and  two  Calvers.  I  hope  by  carefully 
taking  the  zonal  fod  of  all  these,  and  reducing 
these  zonal  foci  to  one  size  by  calculation,  and 
teking  the  average  for  each  zone,  to  get  at  the  true 
rule,  at  least  very  near,  for  I  believe  that  these 
two  makers  produce,  from  their  long  experience, 
some  of  the  best  specula— i.^.,  having  their  zones' 
fod  for  parallel  rays  brought  to  one  point.  The 
resulte  I  hope  to  give  in  my  next  letter.  If  I  can- 
not get  them  ready  by  that  time,  I  will  commence 
with  the  machine.  H.  A.  Wansell.    - 

Addenbrook  Villa,  Love-lane,  Stourbridge. 

MB.  WASBSLL*8  SPEOULUM  TE8TIV<». 

[20160.]— We  who  know  something  about  work- 
ing specula  are  all  obliged  to  Mr.  Wassell  for  the 
trouble  he  Is  taking  in  duoidating  the  mysteries  of 
that  art,  espedally  the  testing.  I  appreciate  his 
difficulty— VIZ.,  to  oonvey  to  a  tyxo  what  he  him- 
self thoroughly  understands,  and  in  testing  by 
**  Foueault,^'  that  is  the  difficulty.  It  is  not  the 
form  of  the  shadhigs  of  the  mirror,  but  it  is  the 
rdativa  intendty  of  the  various  shadings.  Now, 
that  unfortunately  oannot  be  delineated  by  en- 
graving or  desQzit>ed  in  writing,  so  that  a  novice 
will  oomprehend  it  properiy ;  no,  not  after  twdve 
months'  constant  praotioe.  unless  he  has  had  some- 
one by  his  side  to  guide  him. 

As  to  the  amount  of  aberration,  that  can  be 
arrived  at  mathematically.  Mr.  Wassell's  pro- 
portien  of  twioe  the  focal  length  is  about  the 
mark.  Draper  says  eight  times  focal  length ;  that 
is  too  much,  and  means  under-correction : — 

\  diam.  mirror  squared 
8  local  ieogtn  lu  luunes. 

There  is  one  peint  in  which  I  differ  with  Mr. 
Wassell— that  is,  nsing  stops  with  Fouoault  test  ftt 
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I  of  cuif»tuf».  I  tiMd  it  fOiBd  jmn  ifo 
with  th*  wenmk  worked  bj  a  BSflKMBotar  lerew, 
uad  BOW  ahtBdiin  it  M  vmliaUa.  Whw&IiiM 
ilopt  it  is  with  tho  ejepiaee  and  the  IsiAfe  oat  of 
§ocaM,  wh«n  jon  tee  exactly  whieh  sooa  ii  in  the 
wioBg  place.  Soppoea  the  ayepieoe  forward, 
gifriog  a  ludfocm  disc  but  a  bright  centre,  aod  rap- 
poae,  without  moring  eyepiaoe,  joa  atop  off  the 
■aniii  iadi,  yoo  thea  find  the  ocdIm  VBifomi. 
It  abowa  yoar  laargin  to  be  too  abort,  and  the 
baight  eeBtn  waa  oot  dna  to  centre  ef  mirror  at 
all,  aa  joa  would  nataraUy  aappoaa.  The  aaoM 
war  yoa  can  find  tbe  euct  aooa  tbatgiTaaaring 
dtber  baigbt  or  dark.  Tlda  I  coaaidar  the  onlj 
praetioal  war  to  use  atopa  in  teatiog ;  to  naa  tbeoi 
with  Foaoalut  I  beUere  to  bepractioaU/ifliipoeiible, 
thoogh  tbeoaetkaUy  yon  ihoold  be  able  to  do  lo. 

I  naa  the  Foaoaoit  teat  with  the  fall  apertare  of 
thaaurror,  and  from  long  praetiee  oan  tall  the 
figore  better  that  way  than  any  other,  combined 
with  the  eyepiece  teat.  I  aaeaeufe  the  aberration 
with  the  aereen  br  taldng  the  extreme  pointa  of 


Iving  the  diffrrenoa^  which  ahoald 
eqnal  my  calmilated  extreme  dittanoe  between  the 
inner  and  enter  ray— that  la,  more  the  icraea  to  and 
from  tha  mirror,  and  mark  thoae  two  pointa  wh«e 


caaeof  a  perfect  mirror,  all  tho  aberrationa.  In  a 
6|  mifvor,  6ft.  focna,  thif  dirtanro  ahoald  not 
exceed  |in.,  eqaal  to  |th  of  an  inch  for  the  required 
qnantily.     Tola  ii  a  palpable,  eaay,  meaaorable 

Sintity,  and  the  Foncaolt  teat  will  ahow  yoa  if 
intermedjata  aonee  are  lying  properly. 

I  ahaUbe  glad  to  learn  the  reralt  of  Mr.  Waarairs 
examination  of  the  lereral  mirrora  he  haa  received, 
hat  axqoiaitely  flgored  mirrora  will  belong  to  those 
who  hare  had  a  long  experience  and  thereby 
acquired  the  art,  independent  of  any  mathematical 
fdnnola. 

The  lamp  I  now  oie  ii  a  amall  sixpenny  paraffin 
night-light,  with  a  eoudl  roond  wick,  and  a  flame 
conaiderably  leta  tban  a  wax  match,  a  braae  chim- 
ney 2in.  long,  and  |in.  diam.,  a  hole  bored  through 
the  hraaa  and  covered  with  thin  platinum  foil, 
which  if  punctured  bv  a  fine  needle,  the  hole  being 
lees  than  l-200in.  You  can  put  vour  eye  doae  to 
it  with  comfort.  I  flnt  aaw  Dr.  ^tacklock  uae  it, 
and  it  ii  amply  tuffioient. 

Another  pomt  I  have  arrived  at  in  my  own  ex- 
perience ia  that  with  a  parabolic  mirror  at  centre  of 
curvature  you  get  perfect  definition  at  one  point  in 
the  optic  axis,  vaj  similar  to  a  spherical  mirror, 
hut  within  and  without  that  point  the  two  mirrors 
ahow  a  wide  difference.  To  demonstrate  the  fact 
will  take  too  much  room,  and  I  have  already  tres- 
passed too  mu«'h  on  the  Editor's  space.  An  arti- 
ficial star,  with  jagged  edges  and  particles  of  dust 
adhering  thereto,  is  very  useful  for  that  purpose. 
John  S.  B.  Bell,  C.B. 

Newcastle-on-Tyne. 


^  4:0.  He  haa  aaot  me  aome  of  the 
exnoisfte  sketchea,  and  they  look  so  much  like 
locliog  right  into  tho  field  of  the  eyepiece  of  a 
good  teleaoope  on  aa  exqoiaite  aky,  that  thsy  cooie 
the  neareat  to  Katare'a  picturea  of  any  I  have  ever 
aeeo.  Thanking  *<Orderic  Tital*'  andotherafor 
the  kind  words  apokaa  ol  my  homblo  letteca,  I 
Bsmain,  ypura  troly,  J.  A. 

Fittaborg,  Pa.7H!ay  27. 


THB  MOTION  OV  BZRTUB  IS  8PA0B— 
ABTBONOmOAL  BYBPIB0X8  —  "  A 
QUM^BMTMaOVBU  THM  OOBBIDOB8 
OF  TIHB." 

[20157.]— Wnx  "  FJELA.S."  kindly  aay  whether 
the  motion  of  Sirina,  announced  in  the  Monthly 
ybtiett  for  March,  and  mentioned  by  himself  on 
page  UO  (letter  19935),  has  aav  connection  with 
the  renrolimon  of  that  star  round  itaoompanion«  or, 
rather,  round  their  oommon  centre  of  gravity  ?  I 
imagine  that  thia  ia  a  revolntion  round  aome  more 
distant  centre. 

Had  I  known  before  that  "  Aldebaran"  ia  a 
paradoier,  I  should  not  have  attempted  to  prove 
anything,  but  have  eontented  myself  with  contra- 
diction. We  are  gradually  leammg  the  full  extent 
of  hia  curious  idcMC  on  the  aubject  of  theoretioal 
optics ;  bat  my  gueaa,  in  a  previous  letter,  that  he 
had  been  puuled  by  the  mvolved  appearance  of 
textbook  oiagrams,  nrovea  very  near  the  mark. 
•*  Aldeharan**  aava  (letter  20125,  page  305)  *'  All 
rays  cross  in  the  o.g.*'  Cross  what?  They 
certainly  do  not  croaa  each  other.  '*Alde- 
baran"  calls  a  place  where  rays  of  di£Eerent 
series  croea  an  <*s»ex"  of  a  cone  of  rays ;  that  is, 
he  would  call  the  place  £  or  F  in  '*  Orderic 
Yital*s  "  diagram  (letter  20126,  p.  305)  an  apex,  or 
apices,  perhana,  neither  of  which  it  really  is.  He 
also  speaks  ox  blnnt  apices,  and  in  using  the  word 
apex  to  signify  aeveral  different  hinds  of  things,  he 
is  defying  the  dictkmariea,  defying  usage,  and 
defying  the  science  of  optics.  '*Alaebaran''  has 
confused  the  rays  belonging  to  different  aeries, 
whereas  each  series  should  be  considered  quite 
separately.  I  wish  ''Aldebaran"  were  here:  I 
could  soon  show  him,  by  the  help  of  lenses,  how  the 
rayago.  Hia  assumptions  of  my  complete  want 
of  practical  knowledge,  and  of  the  uselessness  of 
theory  are  incorrect,  and  the  latter  nonsense.  My 
ignorance  of  practical  optica  exiats  only  in  *'Alde- 
baran's"  imagioation. 

<«  Intermt"  (query  47102,  p.  ^16)  should  substi- 
tute'*  inoreaung  "  for  **  diminishiog,"  in  line  nine 
of  his  query.  U  there  is  anv  tide^any  friction— 
the  daijT  must  lengthen,  whatever  the  amount  of 
the  friction,  and    whether   it  is  inoreasiog   or 

Pao^nl. 


TEBTINa  XIB&0BS-8TAB  8KBT0HBS. 

[10156.]— *rHB  papers  on  testing  specula  by  Mr. 
Waasell  have  been  read  with  considerable  interest 
on  this  side  the  wat«r,  as  I  know  from  numerous 
letters  I  have  received.  Bir.  Wassell  is  writing  to 
clear  up  the  mysteries  of  the  subject  for  the  benefit 
of  the  amateur,  and  deserves  much  credit  for  his 
painstaking  and  elaborate  deecriptions ;  -and  his 
writanga  are  not  so  ambiguona  as  profeesionals 
frequently  give  us,  for  which  he  deserves  all  the 
more  credit.  The  method  of  using  the  Fouoault 
teat,  aa  described  by  Mr.  Wassell,  is  substantially 
that  given  by  your  humble  servant  in  No.  772, 
VoL  XXX.,  letter  1670G,  in  which  letter  I  noted 
the  one  difficulty  to  oontend  with,~namely,  the 
bright  diffrastiun  rings  at  the  edges  of  the  dia- 
.  phragms,  which  eventually  led  me  to  abandon  the 
diaphragms  altogether.  The  proper  way,  I  would 
kindly  aoggest,  is  to  get  the  proper  and  exact  focus 
of  the  central  zone  and  the  outer  aone,  then  if  the 
amount  of  longitodinal  aberration  is  correct,  and 
the  curve  is  regular  from  centre  to  edge,  no  dia- 
phragma  need  be  used.  This  haa  been  already 
auggeated  by  **  Orderic  Vital,"  and  I  much  prefer 
it,  though  the  Icssoes  of  Mr.  Waseell  are  exoeUeat 
aehooling  for  the  beginnA.  Like  Mr.  Wasasl),  I 
abandoned  long  ago  the  eyepiece  teat  for  meaaoring 
tho  abetralion,  as  the  eye  will  aoeenunodate  itself 
to  small  quantities ;  and  if  I  would  measure  the 
aberration  once,  then  move  the  eyepiaoa  some  dis- 
tance, so  as  to  remove  all  bias,  and  try  it  again, 
very  frequently  I  found  serious  errora,  that  c«ued 
me  to  rely  wholly  on  the  screen  teat,  aa  the  eye 
never  fails  to  see  the  focus  of  a  zone  when  it  has  a 
little  practical  experience.  As  to  thepaoperaouMmt 
of  aberration,  I  inclose  a  letter  to  «*  Orderic  Vital," 
which,  I  hope,  our  Editor  will  forward  to  him,  as 
I  do  not  know  his  personal  addresa.  The  letter 
waa  written  ma  by  Dr.  Hastings,  and  aa  he  sends  a 
graphic  description,  I  shall  give  **  O.  V."  full 
libttty  topubliiih  it  if  he  thinks  best.  The  letter, 
I  trust,  will  be  of  value  and  praetioal  use  to  your 
readers.  I  have  induced  my  friend  Du  Pont  to 
write  you  a  deeoription  of  hia  method  of  printing, 
by  tho  blmo  print  proceas,  atars,  dusters,  nebulie, 


azia  to  all  the  aa^aa  of  antariag  tv^vBAiattis 
rs^Mct  it  doealy  rasemblaa  a  mounted  telsssoiie. 
the  field  of  which,  like  tho  image  formed  h^ud 
the  ey«s  ia  compoaed  osily  of  mya  that  have  sidand 
the  objeet-glasa  parallel  to  ita  axis.    Otbsr  tsjt 
there  no  doubt  are  that  enter,  but  these  ait  son* 
verged  to  a  shorter  focus,  and  are  thns  Icat  to  riiiao. 
To  render  my  meaning  dear  wo  will  take  as  so 
orample  a  disc  of  this  page,  aay  about  4m.iadia- 
nsater  and  at  a  distance  of  lOin.  from  the  nc.  If 
the  attention  be  concentrated  on  the  middlsuis  of 
thia  diao,  ita  axia  will  be  parallel  to  the  line  el  xtji 
that  peas  between  it  and  the  eye,  and  the  object 
will  form  myriads  of  imagea  which  will  bsmae 
coincident,  and  therefore  distinct,  at  itspmrnpil 
looosy  or  in  other  words,  on  the  retina.   VThsrsu 
the  raya  travalliag  from  anr  part  of  the  dzcam- 
farenoa  of  thia  diac^thoogh  tnev  will  inUkemsansr 
be  aopar-impoaed  will  m  ao  beforo  the  retina  it 
reached,  ana  will  have  again  aeparalad  and  heeoDs 
blurxad  at  the  only  point  where  they  can  be 
appreiuated  ■ 

i^ethapa  however,  a  more  intaiostiay  a^ari- 
ment  woull  be  toplaoe  the  eye  in  the  posituaof  A 
in  my  diagrama,  Iigt.  1  and  2,  on  page  259.  The 
neoessary  conditions  being  a  dadc  roam  and  s 
fairly  distant  lamp  or  gaa-flame  for  theeb)eet 
Under  theee  drcumataaeaa  a  byataikder  wHl  ms  t 
very  brilliaat  and  erect  image  of  tho  flame  on  tbe 
eye  of  the  observer,  whUo  theobaerrer  himastf  ssis 
on^  the  inverted  image.  The  raya  that  form  ttie 
image  on  the  outside  of  the  pupil  are,  of  want, 
divergent,  and  thus  reach  tho  retiim  before  the; 
are  focusaed,  while  the  rays  ^oreciolad  by  the  ere 
are  parallel,  as  may  be  provea  oy  the  fact  that  the 
size  of  the  image  remains  the  same  at  anyreasoa* 
able  diatanoe  from  the  eye-lena.  Thia  expsrimsnt 
may  be  varied  by  substituting  a  ooneava  or  a 
terrestrial  eyepiece,  when  the  image  will  appear 
erect  to  the  obeerver  and  inverted  to  the  byetu^er. 
I  oould  relate  other  experiments  bearing  on  the 
same  issue;  but  I  think  I  shall  have  trespamd 
quite  far  enough  on  the  forbearance  of  **  Orderic 
Vital "  if  I  ask  him  to  explain  theae  phanom«iM 
consonant  to  the  generally-raeeived  theory  of  the 
parallelism  of  the  rays  incident  to  tiie  eye. 

Aldebaraa. 


ON  THB  ACTION  OF  BTBPIB0B8. 

[20158.J— Thk  criticism  of  V  Orderic  Vital"  ia 
written  in  a  true  Darwinian  spirit,  which  we  should 
all  do  well  to  accept  as  a  model.  Advene  criticism, 
Uiough  often  a  very  salutary  medicine,  is  one  over 
which  the  best  of  us  are  apt  to  make  a  wry  face. 
Your  correspondent  has,  however,  so  considerately 
gilded  the  pdl,  that  all  ita  bitterness  is  gone.  Of 
course,  from  his  position  he  could  well  afford  to  be 

generous,  bat  I  appieciat6  it  none  the  less,  and 
ope  he  will  accept  my  thanks.  The  aim  of  all 
controversy  should  be  t^  arrive  at  the  truth,  and  I 
am  sure  that  any  disputant  who  candidljr  admittod 
hia  error  woidd  not  suffer  in  the  opinion  of  our 
readers ;  but  to  this  end  each  should  endeavour  to 
make  it  easy  for  the  other  to  retract,  and  so  far 
imitate  the  strategy  of  actual  warfare  as  to  keep 
all  bridges  in  the  rear  in  good  repair. 

The  phraae  **  cone  of  direct  rays  from  the  object - 
glaca  "  (letter  20069)  certainly  seems  calculated  to 
mislead,  though  I  hope  my  subsequent  letter  has 
better  explained  my  meaning.  The  idea  I  wished 
to  convey  was  that  the  cone  was  useless,  or  nearly 
ao,  after  the  image  had  been  projected,  and  that  a 
perosption  of  the  image  was  due  to  other  za^9f 
none  of  which  were  delineated  in  toxtbook  dia- 
grams. This  conclusion  was  arrived  at  by  reasoning 
a  pQ^Uriori,  therefore.  ''Orderic  Vital*'  is  quite 
correct  in  hu  surmise  that  the  confusion  has  arisen 
through  a  different  interpretation  of  the  meaning 
of  the  term  paralUliam  of  rays  ifUHiknt  to  the  eye 
And  indeed,  the  whole  gist  of  the  question  centres 
in  this,  for  if  it  can  be  shown  that  the  retina  is 
insensible  to  rays  that  are  vergent  to  its  axis,  the 
inutility  of  this  cone  will  have  been  demonstrated. 
That  your  correspondent  is  correct  in  his  state* 
ments  bearing  on  refraction  goes  without  saying ; 
but  as  regards  the  structure  of  the  ^e,  I  hope  he 
will  excuse  me  for  saying  I  think  he  has  taken  too 
much  for  granted.  For,  though  he  haa  spoken  of 
the  eye  aa  an  image-producer,  he  seems  to  have 
overlooked  the  fact  that,  in  this  respect,  its  action 
is  precisely  similar  to  that  of  a  convex  lens,  and  I 
am  sure  he  would  be  the  last  to  allow  that  rays, 
**  parallel  among  themaelvea/'  but  falling  on  a  lens 
at  different  angles  to  ita  axis,  would  all  be  refracted 
to  the  same  point  behind  it. 
The  eye  being  movable,  oan  aooommodato  its 


NBW  COKBINATION  OF  AI»TAZIMUTE 
AND  BaUATOBIAI.  XOUNTINO. 

[20159.]  -Ir  Mr.  Orubb  ao  deaoribed  the  iastrv- 
ments  figured  on  page  307,  he  haa  made  a  mistake 
which  an  optician  should  avoid.  The  prindpis  i» 
that  known  aa  **Sineaton'a  Block."  shewn  io 
PUto  XUI.,  Fig.  5,  and  in  Plato  XXIX.,  Pig.  6,  in 
Reea's  «<Cydopedm,"  Plates,  Vol.  1;  but  SCr, 
Orubb*s  adaptation  is  far  inferior  to  SmesiooV. 
There  is  a  long  and  accurate  deeoription  of  this 
stand  in  the  same  **  Cydopedia  "  at  the  end  of  the 
article  *'  Equatoreal."  I  have  often  wondered  wKy 
amateurs  of  limited  means  have  not  adopted  it ; 
it  is  symmetrica),  and  should  be  very  steady— tvo 
essential  points  which  are  notably  wanting  in  Mr. 
Grubb*s  mstrument.  If  you  wish  it,  I  shall  be 
happy  to  send  you  a  rough  sketch  for  the  hsnefl: 
of  those  of  our  readers  who  may  not  have  aceee 
to  that  "Cydopedia." 

N.  S.  Oodfirey,  F.B.AS. 

St.  Bartholomew  Vicarage,  Southaea,  lOth  Jane. 

KBDIOAI.  BBPLIB8. 

[20160.1-47088,  47097,  47118.  are  afl  eases  not 
eligible  for  reply  in  Exqush  MscHJuno.  Bssd 
previous  reoiarks  as  to  such  eligibility. 

Optioll  iLLtmoN  (47092).--The  halos  dssflribsd 
are  probably  diffraction  haloa,  due  to  aenile  ^hssifes 
in  the  lens,  or  other  optical  media  of  the  eya  Sie 
that  the  refraction  ox  the  eyes  is  accurately  oor- 
reded  by  m«ans  of  spectadea.  If  this  does  aot 
suffice,  have  eyes  carefully  examined  and  rspoitsd 
upon  by  means  of  the  <mhthalmoeoope.  But  nsr 
eyes  cannot  be  put  into  old  people. 

PoLTPUS  Mr  THB  Nos«  (4(101.)— I  do  not  undff- 
stand  what  querist  means  by  having  his  pe|7pa» 
<*out  every  few  months."  and  if  he  ia  wng 
quacked  he  should  consult  a  good  doctor,  or  go  to 
a  hospital  ii  he  cannot  afford  this.  Polypus  of  tbe 
nose  is  often  removed  by  being  tiritcfaed  off  bj 
means  of  a  slender  pair  of  forceps  passed  into  t&e 
nostril  to  seixe  it  by  ita  base.  But  itoftaiesfl^ 
again ;  aa  a  wart  on  the  akin,  if  twitched  off,  woaU 

Jrow  again.  These  polypi  are  soft  excfasosaoas 
rom  the  muooos  membrane  of  tbe  nose, 
which  increase  and  blodc  up  one  or  both  tks 
nostrils.  Sometimes  OQnatitational  treatmsntfa- 
movea  them,  as  it  does  a  certaiB  kind  of  soft  oaity 
growth  (oondylomaU)  upon  the  akia,  aod  this  us 
point  that  onght  always  to  ha  oonsidersd  hsjy 
submtttiog  to  thsir  mecbanieal  avolsioa.  SBaa* 
times  the  uae  of  aome  sort  of  anuff,  aadi  aa  these 
named,  ia  usefoL  Tannin,  aa  snUff,  I  hafeto*- 
quently  found  oaef aL  Qallio  add  waa  <^^>^*"|7 
but  acting  aimilariy.  Zino  oxide  again  is  uMal, 
and  perfectly  innocuous  and  iiainlass  Aa/  ^ 
of  theae  may  safdy  be  used  bf  ^oarist  1^  M^ 
way  to  apply  such  a  powder  dficuotly  ii  t>  ^^o^ 
[into  the  nostril  out  of  a  piece  of  indMnb^r 
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tuba.  The  fint  named  remedy  is  imprmotioable 
and  dangeroofy  unleas  one  andentanda  dearly 
wiiat  **  S^toh  dropa  *'  is,  and  unleu  the  polypns  is 
eo  within  sight  that  it  can  be  touched  and  corroded 
away  without  corroding  the  contignoas  parts  of 
the  nose.  I  daresay  the  last  named  remedy  might 
safely  be  need,  bat  I  should  not  use  it  myself,  and 
I  hare  no  knowledge  of  its  effects.  All  the  ^ood 
that  can  begot  will  be- 1st,  by  constitutional 
medication.  2nd,  by  mechanical  avulsion.  3rd, 
by  astringent  or  corrosire  applications.  Locally, 
I  should  hmit  operations  to  simple  astringents,  such 
as  tannin  or  oxide  of  zinc,  with  the  altemative  of 
mechanical  ayulsion.  Sometimes  a  snare  of  fine 
steel  or  brass  wire  may  be  used  to  tear  off  the 
polypus,  and  by  that  means  I  hare  often  operated 
▼ery  easily  and  efficiently,  and  with  a  minimum  of 
iaconrenience  or  risk  to  the  patient.  This  latter  is 
the  only  form  of  mechanical  STulsion  which  a 
patient  or  his  friends  should  attempt,  and  I  do  not 
recommend  that,  if  the  patient  be  anywhere  within 
reach  of  a  skilled  doctor.  The  constitutional  treat- 
ment would  be  too  large  and  complex  a  subject  for 
me  to  enter  upon  here. 

H^MORBHOiDS  (47132).—Pile8  are  varicose  veins 
of  the  lining  membrane  of  the  rectum.  Some- 
times, when  the  li\rer  geta  obstmoted,  they  will 
swell  and  waneo.  If  cM  be  then  taken,  th^  will 
inflame,  gather,  and  break,  leading  perhaps  to 
fistalar--|>erhaps  to  more  or  less  plugging  and 
obUteratioa  of  their  venous  channels,  and  then 
thty  remain  as  more  or  less  painful  mpe-Uke 
growths  around  the  end  of  the  boweL  The  treat- 
ment of  this  common  and  veiy  painful  affection  is 
as  follows  :~1.   Preventive  and  palliative.    Live 

ringly  if  corpulent  or  gouty,  and  avoid  getting 
liver  gorged  (read  remarks  on  oorpmenoe). 
Cleanse  the  end  of  the  bowel  carefully  with  a  soft 
spoBge  and  cold  water  always  after  emptying 
the  bowel,  and  then  press  the  perfectly-cleansed 
protruding  mass  carefully  and  persistently  back 
until  it  is  comfortably  retained  and  supported 
by  the  sphincter  muscle  which  closes  the  end 
of  the  bowel.  Inject  half  a  pint  of  cold  water 
mto  the  bowel  every  mornm^  on  waking, 
and  then,  on  coming  downstairs,  one  com- 
fortable evacuation  should  take  place,  aud 
ba  followed  by  the  sponging  process.  This 
treatment  unll  often  cure.  If  the  protrusion 
be  very  soft  and  tender,  aud  oozing  with  blood, 
dab  it  rafter  sponging,  but  before  returning 
it  into  the  bonvQl)  with  an  astringent  lotion, 
consisting  of  ioz.  of  white  copperas  (zinc  sul- 
phate), rubbed  up  with  a  drachm  of  spirit 
of  camphor,  and  dissolved  in  a  quart  of 
water.  Should  the  bowels  become  connned,  and 
the  fseces  hard,  mechanical  injury  will  be  inflicted 
upon  the  tender  parts,  and  large  bleeding  or  in- 
ilammation  will  supervene.  A  teas;)ouf  ul  of  pure 
precipitated  sulphur  in  milk  at  bedtime  is  the  best 
laxative  to  assist  the  action  of  the  cold-water 
morning  injection.  If  the  piles  become  inflamed, 
lay  up  and  poultice  till  the  inflammation  subsides 
or  the  gatherings  dischaive,  and  then  go  bt^ck  to 
the  treatment.  If  much  bleeding  occur,  purge 
freely  with  salts  and  senna  and  ginger,  until  the 
liver  and  other  viscera  are  unload^,  then  the 
bleeding  will  cease.  After  thus  unloading  the 
viscera,  30  drops  of  oil  of  turpentine  on  sugar,  or 
in  milk,  mav  be  taken  thrioe  a  day,  if  necessary, 
until  the  bleeding  stops  completely.  2.  Badical 
or  curative.  If  the  piles  have  become  large 
and  painful,  producing  a  sort  of  prolapse  of 
the  bowel,  they  must  be  removed  by  the  liga- 
ture or  other  suitable  operation,  which,  if  properly 
done,  is  very  safe,  not  seriously  painful,  ana  oer- 
taia  to  relieve  if  suitable  casea  only  are  operated 
«pon. 

James  Edmunds,  IC.D. 
Qtafton-ttreet,  Bond-street. 

JJMkhXM  SBPZ.IBS. 

[20161.]— Inhabited  Hgxtbk  Duty  (47091).— 
The  shop  being  occupied  is  liable  to  pay  inhabited 
house  duty  at  the  reduced  rate  of  sixpence  in  the 
pound.  It  is  also  liable  to  be  assessed  for  tho 
raief  of  the  poor,  and  rated  in  the  usual  way ; 
while,  with  regard  to  income-tax,  that  is  of  course 
payable  upon  the  value  of  the  property. 

(47096.)— Whore  a  wife  goes  away  ftom  htr 
hasband  of  her  own  accord,  and  not  through  any 
fnit  of  his,  he  oanoot  be  made  liable  lor  her  sup- 
poet,  ualcM  indeed  she  came  upon  the  parish,  when 
other  questions  would  arise.  I  do  not  know  what 
pCMssdtnga  can  be  taken  against  the  husband  in 
•w  a  case,  except  by  the  parochial  authorities, 
ft  is  the  wife's  duty  to  return  to  her  Jiusbandy  and 
^shs  does  not  do  so,  he  cannot  be  ooapeUed  to  pay 
im  her  msintenauoo.  As  to  the  other  pavt  of  the 
J^^inon,  a  wife  has  no  right  to  take  away  her 
f™»d's  property,  though  she  may  have  a  claim 
w  What  he  has  given  her  absolutely. 
..  (*7127.)-The  beet  thing  "  EpsUou  "  can  do  in 
•?•  J^J*** *o ■«»<i  ^  a  vrritten  demand  claiming 
•■•*«wn  of  his  models,  or  the  payment  of  a  sum 
TOa»  Je  thinks  thej  are  worth.    If  they  are  not 

ivtmed  within  the  time  stated,  or  the  money  paid, 


h&can  sue  for  the  recovery  of  the  same  or  their 
value  in  the  proper  county  court. 

Fred.  Wetherfield,  Solicitor. 
2,  aresham  Buildings,  Guildhall. 


ATUOSPHBBIO  AIB  BEatTIBED  FOB 
COMBTTSTION  OF  COAL  —  PEABL- 
ASHES-ALXALIlflLETBT-OHIiOBATE 
OF  LIMB-TO  MB.  ALLBN-COLOUBS 
FOB  OONFBOTIOVBBT. 

[20162.]— " ATXospHBaio  An"  can  readfly 
ascertain  the  quantity  of  atmospheric  air  requirite 
for  the  **  combustion  of  coal "  (query  47094,  page 
316)  by  emi>loying  the  following  data:— 31b.  of 
carbon  require  8  of  oxygen  to  form  COt;. hence 
88 •421b.  require  235  791b.  of  oxjgen.  lib.  of 
hydrogen  requires  8  of  oxygen  to  form  HfO ;  hence 
5-6llb.  require  44  881b.  of  O.  So  the  carbon  and 
hydrogen  of  1001b.  of  the  coal  together  require 
280'671b.  of  oxygen.  Of  this  amount  6-971b.  is 
present  in  the  coal  itself ;  hence  274'701b.  will  have 
to  be  provided.  But  this  is  the  amount  required 
for  lOOlb. ;  the  amount  for  a  ton  will  be  22*4  times 
as  great,  or,  in  other  words,  6, 163 -281b.  Air  con- 
tains 23  par  cent,  by  weight  of  oxygen ;  hence  the 
weight  of  air  required  for  the  complete  combustion 
of  1  ton  of  the  coal  will  be  26,7541b.  In  practice, 
it  may  be  taken  that  coal  requires  twelve  times  its 
weight  of  air  for  oomnlete  combustion;  but  if 
burnt  in  a  furnace  whion  relies  on  a  stack  for  the 
production  of  the  draught,  twice  this  amount  of 
air  requires  to  be  employed. 

"Pearl-ashes"  (query  46953,  page  249)  tmj  be 
assayed  for  their  contents  of  carbonate  of  potash 
by  titration  with  standard  acid  in  the  manner  de* 
soribsd  in  any  work  on  chemistry.  If  litmus  be 
used  to  indicate  the  point  of  neutrality,  excess  of 
add  should  be  added,  the  liquid  boiled  to  expd 
carbonic  arid,  and  the  excess  of  acid  employed 
ascertained  by  titrating  back  to  the  neutral  pdint 
with  standard  caustic  swia.  By  emptying  Poierier's 
methyl* aniline  orange  instead  of  litmus,  the  end 
of  the  reaction  can  be  ascertained  directly,  in  the 
cold,  and  without  expelling  the  carbonic  acid.  The 
change  of  colour  is  extremely  defioite. 

••Chlorate  of  Lime"  (query  47058,  page 293)  is 
produced,  together  with  chloride  of  calcium,  by 
passing  chlorine  into  hot  milk  of  lim^.  The 
separation  of  the  resultant  chlorate  of  chloride  is 
very  difficult,  and  I  am  not  aware  that  it  can  be 
perfectly  effected  on  an  industrial  scale.  Great 
advances  in  this  direction  have  been  recently  made 
in  France,  whereby  a  very  large  proportion  of  the 
chloride  of  calcium  has  been  removed.  I  should 
recommend  the  querist  to  try  the  addition  of  an 
equivalent  amount  of  calcium  chloride  to  com- 
mercial sodium  chlorate,  and  then  boiling  down 
the  liquid  and  allowing  the  sodium  chloride  to 
'*salt  out."  Ultimately  there  should  remain 
nearly  ^ure  calcium  chlorate.  Another  plan  would 
be  to  dissolve  lime  or  marble  in  chloric  acid  ob- 
tained by  decomposing^potassium  chlorate  by 
hydrofluosilicic  acid.  What  good  the  calcium 
chlorate  will  be,  when  he  has  it,  the  querist  alone 
knows. 

In  answer  to  auery  No.  47070,  page  293,  headed, 
"  To  Mr.  Allen,"  I  don't  think  1  snould  recommend 
any  aniline  colours  to  be  added  to  confectionery. 
Arsenic  is  far  too  common  an  impurity  in  coal-tar 
products  to  render  their  indiscriminate  use  de- 
sirable. Thero  are  vegetable  colouring  matters 
which  ought  to  answer  every  purpose. 

Alfred  E.  AUen. 

Sheffield,  June  10th. 

F0BE0A8T  OF  STOBMS. 

120163.]— Loos  in  XhB  Almanac  and  read  this — 
Full  Moon,  July  Ist,  6>8  mom  ;  next  look  in  Br. 
Herschell*s  Weather  Table,  and  it  reads—**  If  the 
moon  change  between  6  and  8  a.m.  in  summer, 
expect  wind  and  rain."  The  next  and  most  im- 
portant thing  is  that  every  one  interested  in 
meteorology  (which,  by  the  wav,  has  not  obtained 
the  digmty  of  a  science)  should  keep  a  daily  register 
of  barometrical  pressure.  He  who  does  that  may 
then  connect  his  twelve  months'  sheets  in  one  con- 
tinuous band,  reading  from  left  to  ri^ht :  it  will 
then  be  at  once  apparent  that  a  periodical  decrease 
of  atmospheric  pressure  takes  place  over  our 
islands.  Next,  it  will  be  noticed  that  displacement 
occurs,  fallowed  by  compensation.  Thus  we  get 
small  depressions  in  June,  oulminating^  in  all  pro- 
bability, m  wind  and  rain  about  the  time  of  Fall 
Moon,  at  the  latter  end  of  June,  or  beginning  of 
July. 

In  a  rimilar  way  we  may  note  wind  and  rain 
about  five  days  after  New  Moon  in  July.  The 
periods  then  follow:  August  9tb,  moon  about 
quadrature,  so  that  the  storm  period  may  be  ac- 
celerated two  or  three  days,  August  29th  to 
September  4th  ;  September  20th,  moon  about 
quadrature.  In  this  way  we  get  two  periods  in  one 
month  and  one  the  next  month.  In  closiDg,  let  me 
say  that  I  am  a  poor  man,  and  therefore,  I  made 
my  own  barometer,  and  hare  kept  a  daily  register 
of  atmospheric  pressure  eilnoe  September,  188^,  and 


this  meliiod  of  mine  is  fonnded  upon  obssrvallon 
and  comparison  of  data,  gathered  within  the  period 
above  named.  W.  M.  Oardner. 

P.S.— I  can  give  a  short  description  of  a  very 
sensitive  water  oarometer,  having  a  range  of  eight 
inches  rise  and  fall  if  it  is  desired. 


OBNAMEMTTAL  LATHB  THBBADa 

[20164.]— To  help  amateurs  who  have  the  orna- 
mental sUde-reets  with  a  screw  of  ten  threads  to 
the  inch,  to  out  their  own  screws  for  repairs,  &o., 
I  have  given  the  setting  of  wheels  :  they  are  all 
within  the  set  sold  by  Messrs.  Lloyd  and  Go., 
for  12s.  6d. 

Wanted.     M.  S.        Outs. 

1  6  68         60       35 

40       45       6-56 

2  8-25         50       30 

40       55       825 

3  9-45         95       80 

40        45        9-473 

4  1309         65  85      13'0769 
6      16-5           50       60 

40       55      16-5 

6  19  89         45       55 

40       65      19  86 

7  2212         95        75 

25        70      22105 

8  25'71         60       65 

40       95      25-729 

9  28-88         45       65 

40       SO      28-888 

10  3610         45        65 

40      100      38-111 

11  39  83         40       75 

40       85      39-843 

12  55U         50       65 

20       f5      55-26 

I  think  lathe -makers  might  make  a  great  im- 
provement in  slide-rests  and  chucks  by  putting 
left-handed  screws  in  places  where  the  screw  works 
in  a  nut  that  moves  the  part;  but  where  the  collar 
moves  the  part,  the  nut  bein^  stationary,  the  right- 
hand  screw  is  proper.  This  is  the  rule  of  the  best 
Lanoashire  makers,  and  saves  a  lot  of  mistakes  in 
turning  the  screw  the  wrong  way. 

And  in  chucks  they  might  follow  the  A<herican 
practice,  with  great  advantage  to  clients  living  a 
distance  away  from  the  workshop ;  as  it  is,  in  case 
a  new  chuck  is  wanted,  the  lathe  itself  has  to  be 
sent  to  make  the  new  chuck  upon,  so  that  it  will 
run  true ;  whereas  the  chuck  might  be  built  in  the 
workriiop  on  anv  lathe  with  a  small  face-plate.  A 
casting  of  the  face-plate  could  be  supplied  with 
the  chuck,  which  the  amateur  could  lit  to  the 
lathe,  and  turn  up  for  the  chuck  to  fit  on,  without 
the  inconvenience  of  being  without  the  lathe  a 
time,  long  or  short,  as  may  be  required  in  the 
making  of  the  chuck. 

I  think  there  would  be  more  work  for  the  makers 
if  they  would  do  so,  as  the  objection  is  so  great, 
that  few  would  care  to  pack  and  send  the  lathe 
after  it  becomes  an  indispensable  tool. 

Will  some  one  of  your  contributors  kindly  de- 
scribe a  transfer  chuck  ?  Not  baring  seen  one,  1 
am  at  a  loss  to  know  how  they  are  made;  but 
I  fancy  that  others  would  like  to  know  as  well  as 

W.  W.  & 


PHOTOGBAPHIO. 

[20165.]— At  this  season,  many  readers  of  the 
**  "E.  M."  are  going  into  the  country  or  off  to  the 
searide  to  spend  their  holidays ;  and  many,  if  not 
most,  of  these  enlightened  health  and  pleasure 
seekers  will  take  with  them  a  pocket  or  satchel 
photographio  instrument.  The  ease,  cleanliness, 
and  certain^,  with  which  negatives  may  now  be 
taken,  are  indeed  a  strosg  incentive  whv  we  should 
bring  home  transcripts  of  places  and  friends,  and 
it  is  Uke  going  over  the  scenes  again— doubling  our 
pleasures— to  exassine  our  photo  transeripts  in  the 
calm  and  quiet  of  home. 

Instantaneous  views,  expressing  all  theaotivify 
of  life  and  motion,  arejuHas  easily  taken,  wttn 
suitable  instruments,  as  any  other,  and  generally 
have  more  interest  and  charm  to  attract  our  atten- 
tion. 

To  take  instantaneous  pictures  well,  it  is  of  the 
first  importance  to  have  a  well-m<ide,  rigid,  sub- 
stantial apparatus.  With  many  of  the  light,  flirasv, 
pocket  cameras,  so  cheaply  got  up,  aud  whioi, 
with  scarce  an  exception,  are  marvels  of  cheapness, 
exoellent  results  are  often  obtained  of  landscape  or 
arohiteotural  subjects,  or  studies  of  still  life  :  but 
failure  is  almost  the  certainty  when,  with  such  ap- 
paratus, we  try  to  work  instantAneously,  for  they 
have  no  rigidity  or  suffi'nent  weight  to  resist  the 
action  and  reaction  aud  shock  of  the  spring  or 
shutter,  whichever  it  may  be,  which  opens  and 
closes  the  lens. 

Whatever  camera  the  tourist  m%y  select  for  ordi- 
nary pictures,  I  would  advise  him,  if  he  desires 
instantaneous  results,  to  get  a  substantial  well- 
made  instrument,  which  shall  not  be  affected  by 
the  tremor,  shock,  or  vibration  of  its  moving 
parts.    This  is  the  secret  of  socoesi. 

B.  B.  FeantMy. 


Jr9X  16,  im 


€m  DT»AMo-KACHnras.— rv. ^ 
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itoidiiieit    and   regalaritj  if  obtoiaed,  ainoe  an 
incraaBo  of   zeiiata&ce  in  the  lamp  diomt  cannot 


r  i    c  . 


react  in  inoh  a  way  as  to  weakan  the  field.  This 
plan  is  adopted  by  Siemens  in  lighting  the  Eoyal 
Albert  Do^b,  London. 

37.  The  use  of  a  separate  dynamo  to  prodnoe  the 
field  renders  it  possible  to  bum  a  number  of  lamps 
on  a  maehina  not  specially  devised  for  this  purpose. 
Suppose  we  have  a  machine  giving  a  current  of  60 
smpcrea  through  a  resistance  4  ohms.  Sudi  a 
machine  wonld  have  an  eleotromotiYe  force  of  240 
▼dtSy  with  a  current  of  60  amp&res  flowing 
through  the  field- magnets.  Now,  anincreased  resist- 
ance in  the  circuit  when  the  machine  is  self -excited 
will  i^jtnfni^ii  not  ouly  the  current  but  the  E.M.F., 
as  well,  from  the  weakening  of  the  field.  If, 
howeTer,  we  excite  this  machine  with  a  separate 
dynamo,  sending  a  current  of  60  amperes  round  thoj  | 
fiald-maignets,  we  render  the  E.M.F.  of  the  ma-^ 
ehine  practically  independent  of  the  resistance  in 
the  lamp  circuit,  and  for  a  single  lamp  of  4  ohms 
resistance  with  60  amperes  of  current,  we  can 
substitute  half  a  dozen  lamps  of  the  same  resist- 
ance, having  a  current  of  ten  amperes  through 
sadH-since  4  x  6  x  10  a  240  volta,  the  E.M.F. 
being  approximately  the  same  as  when  the  machine 
was  self- excited  with  a  current  of  60  ampi^res. 

38.  When  producing  the  field  by  a  separate 
machine,  the  strength  of  current  ought  to  be  such 
as  to  f  uUy  saturate  the  field-magnets :  any  excess 
Is  only  adding  a  percentnge  of  waste  and  heating 
to  excess  the  machine,  wlme  aoythiog  less  causes 
iixegularities  in  the  current.  S. 


B  =■  the  resistance  in  the  oells. 

r  e=  the  external  resistance  en  the  oondtioting 
wires. 

I  a  the  total  quantity  of  electricity  or  the  in- 
tensi^  which  passes  along  the  conducting  wire  in 
any  given  time. 

Ohm*s  law,  then,  may  be  enunciated  as  follows  : 
I  »  E  /  R  +  r. 

Now,  if  any  number  (n)  of  elements  of  a  battery 
be  connected  together,  there  is  n  times  the  electro- 
motive force,  and  also  n  times  the  internal  re- 
sistance ;  the  external  resistanoe,  however,  remains 
the  same,  and  hence  the  formula:  IsnE/ifB  +  ''* 

We  will  now  suppose  r  to  be  represented  by  4, 
and  B  by  1 ;  that  m,  the  resistance  in  the  Uoe  to 
be  four  times  as  grsat  as  the  internal  resistanoe  of 
the  cells. 

When  the  batteries  *are  all  connected  in  line  as 
in  Fig.  1: 

y ,       6E       ^6E 
6x1+4""    10 

Now  let  them  be  connected  so  as  to  be  two  abreast 
as  in  Fig.  2,  and  we  have  then  in  reality  three 
elements,  each  of  double  the  sise ;  the  resistance, 
therefore,  is  only  half,  and  therefore, 

3B        ^  6E 
8  X  i  +  4  ^    11 

When  they  are  connected,  as  in  Fig.  3,  B 
and  the  formula  beoomee 


1  = 
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OHirS  liAWS  ON  ELBOTBIOXTT. 

[20171.]— Having  recently  taken  up  a  number  of 
a  well  known  educational  book,  I  found  the  foUow- 
ing  formulsB  of  Ohm's,  of  which  the  three  latter 
were  utterly  ineipUcable  to  me,  and  thought  some 
of  **  yours ''  might  no  doubt  enlighten  me  on  the 
subject. 

We  will  suppose  we  have  six  cells  of  our  battery, 
and,  for  the  sake  of  simplicity,  we  will  suppose 
tfaem  to  be  simple  elements  ef  copper  and  sine,  the 
thicker  plate  in  the  drawing  representing  the  r.inc. 
Now,  we  can  connect  them  in  four  ways.  They 
osn  be  arranged  in  a  line  one  behind  the  other,  as 
ihown  in  Fig.  1,  the  zino  of  one  being  connected 


IN 
/^  /  c  e  X. 


y^  /    C 
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2  X  i  +  4 

While,  when  all  the  zlnos  are  connected  together, 
and  the  copper  plates  aUo,  as  in  Fig.  4, 

j^     E      ^^. 

i  t-  4        -A) 

« 

We  see  thus  that  with  this  external  resistance 
the  greatest  advantage  is  gained  by  oormectiug 
them  singly.  If,  however,  we  suppose  r  to  be  just 
equal  to  u,  these  f ormul»  will  respectively  be- 
come 

6B    «E    6B    6_E 
7  '     6  '     6  '     7 
which  shows  that  the  greatest  power  is  obtained 
when  thev  are  connected  in  twos  or  threes. 

Now,  the  first  formula  works  all  right,  but  the 
last  three  certainly  want  explanation,  as  to  the 
working,  to 

Stad.  Inat.  O.E. 


^th  the  copper  of  the  next;  or  they  may  be 
^''^ged  in  two  rows,  each  containing  three  cells, 
.■•Jhown  hi  Fig.  2,  or  three  abreast  as  in  Fig  3,  or 
^7t  Bide  by  side,  all  the  s'mcs  being  connected 
l^jK^^toform  the  negative  pole,  whOe  all  the 
^pna  from  the  copper  plates  unite  to  form  the  posi- 
tiTe  terminus,  as  at  Fig.  4. 
'J^^^  diiTerent  modes  of  arrangement  have  been 
jJJ*tigated  by  several  electncians.  Professor 
}^^,  however,  was  the  first  to  reduce  them  to  a 
»;  general  prindplea. 

f««wjwehave:- 
•wi.Ii*  P®^^*'  which  a  cell  possesses  of  evolving 
"•'^'^^tyi  or  its  electromotive  force.  I 


ELECTBIO  UBTBB8-BLECTBI0  ▼.  QAS- 
LIGHTING. 

[20172.]— The  idea  on  the  subject  of  electric 
meters  which  Mr.  Leaper  mentions  (20132,  p.  308), 
is  described  in  my  patent.  But  it  is  not  an  avail- 
able means  of  measuring  currents ;  at  least,  in  the 
form  which  is  most  obvious— Uie  decomposition  of 
water,  so-called.  It  is  true  that  this  aeoomposi- 
tion  gives  us  a  very  convenient  measure  when  cor- 
rections for  temperature  and  pressure  are  made ; 
but  it  is  attended  with  two  drawbacks,  which 
render  it  useless. 

In  the  first  place,  it  sets  up  an  opposing  electro- 
motive force  which  abaorbs  energy,  and  would, 
therefore,  uselesslv  consume  part  of  the  working 
powOT.  Then,  aJso,  the  resistance  of  surfaces 
giving  off  gas  is  constantly^  varying,  which  would 
introduce  an  irregularity  in  the  action.  Both 
effects  would  combine  in  producing  a  more  serious 
evil,  in  that  they  would  make  it  impossible  to  use 
shunts,  and  th^efore  would  necessitate  using  the 
whole  current,  and  levying  a  heavy  tax  upon  it  for 
the  purpose  of  measurement.  Mr.  Edison  also  has 
patented  a  mode  of  usbg  decomposition  of  water 
which  is  evidently  impracticable.  He  proposes  to 
let  the  gases  raise  a  bell- jar  of  measured  capacity, 
and  then  automatically  explode  them.  This  would 
do  away  with  the  loss  of  water,  but  it  is  difficult 
to  conjecture  how  long  the  apparatus  would  work. 

The  utilising  of  the  gases  is  chimerical ;  they  would 
not  pay  for  ooilecting,  and  would  rarely  be  useful 
on  tne  spot.  The  ^ue  of  deposited  metal  is  of 
course  nothing,  because  it  is  only  transferred  from 
one  plate  to  another.  In  my  meter  the  one  weight 
of  metal  simplj  passes  to  and  fro  between  the 
electrodes  oontmuously.  UnUke  gas  generation, 
it  absorbs  no  energy,  except  that  of  the  electric 
resistance,  and  it  introduces  no  complication  of 
counter- forees. 

I  am  soiry  to  see  Mr.  M.  Williaais  pandering  to 
a  very  stupid  but  popular  f  allaoy,  20731,  p.  808« 
He  joins  in  the  absurd  and  ignorant  outcries  about 
gas  and  its  cost,  and  in  doing  so  makes,  as  every 
one  else  does,  statements  which  he  would  find  it 
difficult  to  support.  It  seems  to  be  adopted  as  a 
sort  of  axiom  tnat  gas  ought  to  be  provided  by  the 
public  authorities  as  a  public  oonvenienoe,  and  not 
as  a  oommeroial  enterprise.  This  is  a  f  allacv,  and 
one  of  the  forms  of  a  growing  communistic  theory. 
Let  me  ask  any  one  to  give  even  a  plausible  reason. 
As  to  water  supply,  there  is  a  reason  for  the  public 
supply,  because  water  is  a  natural  product  and 
an  inevitable  universal  necessity.  Our  congrega 
in  dties  outs  us  off  from  the  natural  supplies, 


we  can  best  remedy  this  by  collective  control  over 
those  supplies  and  the  distribution.  But  ^  is  a 
manufactured  article,  involving  constant  individual 
work  to  improve  it.  Every  supposed  reason  for  its 
public  control  applies  with  e^ual  force  to  the 
supply  of  bread,  of  meat,  of  milk,  and  so  od,  and 
the  result  would  be  a  pure  communism  in  which 
private  energy  would  be  crushed  out. 

Mr.  WillUms  says  the  prime  cost  of  gas  is 
nothing.  If  this  be  so,  to  whom  is  it  due  ?  Is  it 
not  the  result  of  the  work  and  business  enersy  of 
gas-makers  who  have  created  the  industry  r  In 
any  line  of  business,  if  men  improve  it  and  make 
it  profitable,  ought  they  to  m  grudged  the  fair 
return? 

He  says :  '*  If  gas  were  subject  to  ordinary  com- 

ritition,  we  should  be  supplied  at  Is.  per  1,000ft." 
much  doubt  if  that  coma  be  done  were  no  profit 
made  by  anyone,  and  capital  not  considered  at  aU. 
But  even  if  so,  how  has  ic  come  about  P  A  few 
years  ago,  there  was  that  competition.  But,  then, 
the  price  of  gas  was  very  much  greater  than  now, 
its  quality  much  inferior,  and  the  ((as  companies 
got  no  profits.  The  existing  conditions  by  which 
all  have  advantaged,  and  which  excite  the  cupidity 
and  animosihr  of  pecmle  who  ought  to  know  better, 
are  due  to  the  efforti  of  a  few  wise  and  energetic 
men  of  business.  The  prosperity  of  gas  companies 
is  based  upon  two  things  :  (1)  the  substitution  of 
competition  by  a  regulated  monopoly,  under  con- 
ditions to  protect  the  public  interest,  settled  by  the 
public  authorities ;  (2)  the  substitution  of  day 
retorts  for  iron  ores. 

Why  should  not  those  who  produoed  the  result 
reap  the  benefit  f  Is  10  per  cent,  an  unreasonable 
profit  upon  a  capital  embarked  in  a  trading  and 
manufarturing  enterprise  ?  That  it  is  subject  to 
risks  is  obvious  from  the  dreumstanoe  that  it  is 
now  threatened  with  total  extinction  by  the  elec- 
tric light— a  threat,  I  may  add,  which  does  not 
greatly  alarm,  but  none  the  less  shows  the  enter- 

§rise  to  be  one  entitled  to  a  profit  covering  it. 
ome  railways  pay  6  or  7  per  cent.,  and  they  are 
not  subject  to  any  sudi  ritts.  The  fact  is,  that 
for  many  years  gas  companies  paid  small  or  no 
dividends,  and  then  no  one  wanted  to  take  their 
work  from  them ;  but  because  for  some  time  they 
have  attained  a  most  legitimate  reward  for  energy 
and  ingenuity  emploved  in  doing  a  great  pubuo 
work,  tiiey  become  the  mark  of  all  envy,  hatred, 
and  uncbaritableness. 

Let  the  electric  light  supersede  gas,  and,  of 
oourse,  the  same  result  wiU  arise.  As  soon  as 
oompanies  have  made  it  a  success,  and  look  for  a 
pro^  there  will  be  the  same  outcry.  Yet,  vriiat 
mduces  men  to  carry  out  these  enterprises,  but  the 
hope  of  obtaining  a  benefit  themselveaP 

Sfeanwhile,  wfll  Mr.  Williams  state  the  names  of 
some  of  the  towns,  where,  as  he  says,  the  corpora- 
tions supply  gas  at  *'  about  half  the  price  of  Lmidon 
gas,"  and  yet  make  a  profit?  Will  he  also  show 
how  the  result  of  extensions  can  supply  the  only 
fair  data  fbr  calculations.  My  experience  in 
various  matters  indioatea  that  extensions  are  very 
diffnentfrom  a  complete  affair,  and  would  give 
very  fallacious  data. 

As  to  the  electric  light  companies,  they  will 
follow  ttie  usual  course  of  pioneers  iu  a  great  work. 
Just  as  gas,  railway,  and  cable  companies  fared,  so 
will  they.  But,  suppose  all  their  first  capital  is 
sunk,  the  country  wul  be  none  the  poorer.  The 
case  is  ver^  different  from  that  of  throwing  away 
many  millions  in,  for  instance,  a  foolish  invasion 
of  Afghanistan;  there  money  and  lives  were 
wantonly  thrown  away,  with  nothing  but  evils  to 
show  as  a  result.  Here  the  money  will  not  be 
lost :  it  will  only  change  hands,  and  there  will  be  a 
result  in  the  establishment  of  a  new  and  beneficial 
enterprise,  which,  in  the  end,  will  be  a  great  boon 
to  the  community,  and  a  legitimate  and  profitable 
source  of  employment  for  capital. 

Sigma. 

(20173.]  —  YouB  correspondent,  Mr.  Mattieu 
Williams,  in  20131,  makes  some  statements 
which  seem  to  require  reconsideration. 

In  this  letter  it  u  said,  "  the  by-products— coke, 
ammonia,  naphtha,  Ac,  cover  the  cost  of  makiag 
the  gas."    Is  this  correct? 

The  QfA  Light  and  Coke  Company *s  account  for 
1881,  ftive  in  round  numbers  the   value  of  the 
residuiu  products— viz.  :— 
Coke,  breese,  tar,  ammonia,  &o.,  at    . .      £615,000 

The  cost  of  coals  at 963,000 

The  cost  of  manufacture  of  gas,  including 

coal  1,460,000 

showing  the  value  of  the  by-products  to  be  only 
42  per  cent,  of  the  cost  of  making  the  gas.  The 
account  of  another  gas  company,  with  a  capital  of 
over  £700.000,  shows  39  per  cent.,  both  much 
under  100  per  cent. 

Again,  it  is  implied  that  one  shilling  per  1,000ft. 
would  pay  expenses,  and  a  ftir  interest  on  the 
capital  outlay. 

The  rates  of  the  Gas  Light  and  Coke  Company 
in  1881  were,  3f.  2d.  for  common  gas,  and  3s.  lid. 
for  cannel  gas. 

If  charged  at  Is.,  the  company  would  lose  above 
i  of  their  recdpts  for  gas,  or  more  than  £1,312,000, 


%c^ 


WKSBMMn  MMD  WCfBU}  QW 


Jmie,188l 


"^tm^  will  1— -^tf  oji^M    ^0m  -0^  »%>  iwiiw  'm^n.Jt 
—     —  CM. 


^,**^>ifi  s^ef>^  pvfkr  wkorf,  «^/v« V*  ^.^  ^/  Hvx^k^  t 
*<-*•  './  >»•*  jb    ftm^fMi*^,   »  •   J>^i%>w— T  /  ,  'A** 

'4  A*  i4iHt*>'  i^l^A*  m*«pmA.M/1  ,  A«*«K«,  ft  bo/  ^/f  t. . 

*^0!M0*^  mm0ijA  Af  ft««»f  r^*r4»l  e//  «  »v«««  t4  Vl>b,  | 

4M|</f  tlb«  «*«r*A4/li|r  i#M  r/l  ••  4:>'.ir'^^)»ftfiMt 
Z^/i  Umg  tA  'l-n.  miAvm%\  mum  V/  jj/t  Vlli>,  <««  , 

"  IftUr  M  ^  wfc4w  ««k«i*lift|r  t}»«  «(r«»iftli  or  tof/sm  | 
'/I  IImi  tiUs^Ui^  tmn*m%.  Mm  Ur,  lluzUfj  iakm  rx*  i 
<4fti/jf»  Ui  M/  tuM  t4  tl»4  0xyrmmum  **  ttkU/ja  <ft  Um  i 
l^«rU«U«  ut  truOf**  toMf  I  u$  ftJknr«4  to  fUU  niid:*  i 

«N  M)^«Mt<KI    k  O'/t  <ljffl4rolttA  lift  ftftdftTtt^tOd,   MkI  • 

MftftiM  ft  dftfliiiU tf^mtA  *U«t#M  ftttn«oi m r«qai/cri  j 
fftf  •»/  mftffCMrtino  to  tift  prodocftd  in  «ft«li  enbic 

f/^^ll   ^/f  tl'^l,   )u»t  ift   tbft  MfDft  Wftf  ftl  ft  dftflxitt^ 

M/*M  l4  r«/|u»f*<l  to  prodoc*  tlj«  llrtifttriia  io  «ftcfa 
f^iUA  W#'li  ^/f  U*/ti,  ftoa  tlj«t  owiiig  to  th«  frictkm  of 
t)ift  p«rt)/.U«  td  irm  **  iuUt  ■«/'  ttr»i/j«  ptoctisd 
**p'n  nUiuta  **?  Wir  W.  TtjOflUKvii  mMd«  t%imtimmiU 

llr.  H'ix}*f  utii^fat  to  tiudy  thent. 
iDUiJuun,  A.  0.  Ponton. 

I^«0X#4Jr0SB  BATTBBUM   WITK  FSR- 

oxrDS   oy    MAvaAmBss    v.    z.v- 

OLAnOKS      BATTXBIXS      WITBOXTT 

iCAiraA«B«]B. 

(3Q17'^1  -I  mnnc  thft  foUmHof  lliMt  on  tb« 
ftlx/v*  tuGjfMi  nftjr  bft  iDt«r«fiiflg  to  torn*  ol  yonr 

fMUlftf*. 

Tft  tMt  th4  Tftloft  of  O.  ToUuo*t  ftMortion  thftt 
l^^Unt^^  kftttftffiM  without  iiiftofftn«M  iroold  work 
t^Wf  MM  w«U  M  tb'^M  ocpotftiniof  manatLwrn;  I 
4mimmitnUi  to  tMl  ibft  Iftot  nyMlf.  Oa  Mfty  itt  1 
HU«4  up  tout  bftttmiM,  two  of  whiah  otmUin^d 
fouf  mIU  of  thft  crftiritf  form,  ftndiwoftlght  o«U«  of 
Ikft  form  itt  UM  br  th«  Fo«t  (mo*  JlNpftrtoioat. 

On*  tiftttory  of  MMh  kfn4  wm  ittt«4  with  th« 
titoftl  mijittiro  of  brokra  cMbon  ftnd  pAroaido  of 
■iftogfttiM«f  ftod  tbft  other  two  wHb  bcohra  oftthon 
osly*  Tbft  four  bfttt«ri«f  w*r«  oh»rft«d  with  m1- 
ftMmoolfto  iu  tho  u«uftl  wajr.  The**  bfttt«riM  w«r» 
rwattiffff  tho  ■ftoio  iMigth  of  tlmo  MOh  Aaj,  ftod 
wh«n  •surnlfiNl,  Jud«  Mb,  thoto  doutftinitig  nmn- 
ffftii«M  w*r«  found  in  good  woitiof  order,  while 
tkoM  pr«pftff«d  with  broken  oftrbm  only  w«r« 
pmotioalty  umIsm.  Whftn  ther  wero  tlret  tlttod  np 
tboy  eftoh  avf  tbft  ••Bft  rwlaUnoo  ftnd  the  iiftnM 
eieotromokUe  foroft)  bnt  on  tetttoff  tbem^  liny 
7th,  ftHhovgh  the  reeiitenoe  had  not  ohftnged  the 
eleotrouoUve  force  of  tboee  without  neogftneee. 
bftd  rao  dewn  oooeiOvrftblir.  They  were  tested 
ftgA^n  oil  Uio  i6th  l£fty,  ftnd  I  fonod  thftt  the  electro* 
mutlve  force  of  thoee  obetged  with  mftugeneie  was 
eoore  then  6()  tior  cent,  gieftter  then  thoie  nut  ao 
fltted  un.  Tbey  wure  ftgftin  teeted  on  the  22ud 
Mftv,  when  1  found  that  the  eleotromotive  force 
of  the  oelU  ehartfed  with  peroxide  of  maogautte  wee 
i»xAotlj  double  thet  of  the  oiberi.  Duth  bftttexiee 
Mrithout  menganeee  felled  on  Juno  5th. 

1  em  ouuviitoed,  however  well  tbo  LooUnohi* 
bettory  may  work  without  niftugeiieee,  it  worke 
iuduiUly  bolter  with  it.  JUoh  Xe7. 

TXa  BSBLIKJiB  VIOItllT. 

[2()l7fl.l  -I  BHAKiB  hMida  with  Wr.  Brrllnor,  and 
oougrAtuUto  btm  on  hliauoooM.  Through  the  klud- 
iirM  of  our  editor  I  have  bad  an  oi)purtuiilty  of 

Sitrueiug  till*  now  patimt  vluUu.  Thu  runumitor 
nee  Iniprovrt  a  w«>ak*toned  ohfap  iuiirumout— 
tt«,»  1A«.  0(1,  ()t«niiim  miiko,  ;{0«.  rotafl;  but  thoro 
i«  a  ahorlnr  Krf  tioli  make  at  aanie  prioA  that  I  think 
wnnld  produoo  bettnr  muilteV  WhyV  Uooauso 
<bo  bate  waitta  onnBolidatiug ;  the  reaotiou  ia  not 
<inlek  enough.  The  Ut  atring  ia  all  good,  '^ud 
•tring  partly  an,  the  3rd  and  4  th  want  powor.  Dut 
thla  la  the  caio  with  moat  Tlnlina  that  havo  a 
eoundpoat :  th»»  dtlUrulty  ia  to  g^t  an  equal  woight, 
fenaton.  or  rnaiataiion  over  the  whole  of  tlio  aouud- 
h<»anl  to  auit  the  varioua  touea«  Thla  ia  not  tl^nory, 
I'm  putting  it  into  i»rttotiot».  Note.  The  n,xrlln»r 
violin  ia  ■truuR  (wllhout  a  tail.i>U»im^  on  to  n  oou- 
tlntiation  of  the  tlnger-boArd,  a<^  that  Ihrw  in  no 
t<«naiou  on  the  hinder  pari  of  aoundb  mrd  but  what 
ftlrrad/  csiaU«  in  the  preMuro  of  form,  aidee,  back 
ftnd    front,    glued    together.      If    thla    normal 


a  V.n.£w«  nM   tke  UA 

I   ir, 
titfC  VeoftMe  tfa«  tmftbt  peat  4if 
«w£7  ft*  Ifftft  ne  tlM  kmt^er  er 
a0'A  %JUeU4  ty  t^  M4tei  anii  c4fmy 

w./\.t,  %  w  ivz.,  i*  tkt  eawe  of  incaenae  etf 
*.•  tMtA,  amd  mm9  eapwieUy  in  tk^btntitt 
sieieeij  <t  aa  to  thU  pert  tkftt  Ite 
./^./«^' y^ftttftct^L    TUa     ' 
irt.  a«V4T)y«  tkaJt  tkft  yjfcrefwoe  am  net  iff  iftpMi 
ubf^Tk^,  bat  thrown  bneir  witt  iafweii  f^aw, 
ft  ^vttSm  ha  ft  loon.     Bow^  fhia  i*  tike  ^rSena 
U*^v^0m  ft  f'>od  or  bed  rioim — M  jom.  kftena 


%*%^,;,mtemi  *4  wti^-m  not  whet 
wfcftt  in  agnail  fafti  parf—ee  i>-  eaUe^  ' 
aibc* :  H  mvA  be  u  tkft  wood,  in  ftc  — kr  np  mi 
th^  wood  )A*.v>  fena  or  abnpe,  in  tke  etnsn  of  tLe 
Hhti^ ;  thja  can  otJf  be  oamb  by  ftdimf  me»m 
</r  w^t^ht  with/'.Ttt  atoppcftf  the  Tibrfttaas* — zz^direet 
action  to  prwis^e  veactaoir— po*ttivn  aaid  n*ratrftt, 
I  ftpologbe  aH  roond  for  tfca*  dignaMOB,ft»i  b«fr  to 
my  that  Ur.  Bvfiner's  patest  ie  Talnnkfo  wfaen 
appl«^  to  weak  iaatrnmente :  bnt  wbere  all  ti  pry- 
rui*A  ifjt  in  ft  tintt'^Mm  violin,  it*  ftpp^-^rijn  i* 
not  KH«i<^«  and  would  be  dftageron*.  Tbe  tone 
fj  th«  b«rji£^«r  violin  U  aoft  or  anave,  and  i^xaaa  a 
delixHtfol  nm«ical  aeqi'-eitioB. 

J  wuh  to  know  the  pnc4  of  viofin :  also  of  patent 
rMonator.  if  our  fntn'i  will  obligft  by  "*^'*g  thas 
kjnoem  throng  tbo  Sftl*  Colomu. 

Kddler. 


AD0T7BLB  TBICTOI.B. 

•  i.0177.]— I  AX  now  contempUting  the baOding 
of  ft  iricjtUi  to  carry  two  riden,  and  ahnll  be  very 
pleftied  if  a'mie  of  the  able  eootiibatoa  to  the 
KsuLLiH  liv/nixxic  will  tell  mo  whfttiwr  mf  pUna 
are  liltelj  to  turn  out  ft  sorceaa. 

The  nftchine  will  be  ft  oOjl,  with  n  track  of  be- 
tween 50ui.  ftnd  CV:a«,  the  ftzle  in  two  pftfta,  eech 
ptrt  b«ing  ft  d'/uble  crank  of  5iin.  throw,  and 
driviog  ita  rf'spective  wheel.  The  ■addle  or  ceat 
will  b«>  about  the  aame  height  fts  ft  bicycle  eeet  of  a 
601d,  machine,  end  ftbont  Ool.  behind  n  perpen- 
dicular line  pamog  throngfa  centre  of  axle.  The 
fraoie  work  will  consist  of  three  carved  piece*  of 
ateeltube.  nnited  together l^  two  honz?ntftl  pieces 
and  meetinK  t:>geth<;r  nt  the  head  of  email  wheel  io 
the  rear.  The  curved  tubes  wiU  carry  the  bearioga 
for  the  axle,  the  centre  tube  having  a  double 
beariug  for  the  end*  of  the  two  ennk*.  Hie  hoii- 
zontal  ban  will  carry  the  socket*  for  the  saddle  or 
seat. 

I  also  propoie  adding  two  levers  worked  by  hand, 
to  be  used  when  mounting  hilla,  and  to  not  with 
gre&teat  force  when  the  cranks  are  at  their  deed 
pointa. 

The  advantaee*  I  hope  to  get  from  this  maddne 
aro~l.  Himplicity  of  cenatmction.  2.  £ase  in 
workiag,  as  the  power  vriU  be  applied  directly  on 
tbe  axle,  after  the  manner  of  a  bicycle.  3.  A  good 
view  of  anrroundiog  scenery.  4.  Ability  to  apply 
extra  power  by  means  of  the  levers  wfaentraveUmg 
ia  difHoult.  5 .  Eaae  and  zeadioess  in  tormag,  as 
the  crank  being  divided,  one  rider  can  remain  in- 
ftotive,  or  even  back  his  crank,  whilst  the  other 
works  his  machine  round.  The  disadvantage  I 
fear  is  a  great  liability  to  upset,  but  this  will  be 
mitigated  by  the  width  of  the  machine  and  position 
of  seat  behrad  the  axle  and  between  the  rear  and 
front  wheels,  and  also  by  the  position  of  the  point 
of  application  of  the  driving  force. 

Why  are  cranked  axles  and  levers  aboHshed 
except  in  the  case  of  the  *' juvenile  machines"? 
The  chains  and  cog-wheels  used  ns  a  substitute 
seem  to  involve  a  very  complicated  conetmctfon 
and  waate  a  deal  of  power. 

I  am  led  to  propoae  this  qneatlon  from  having 
lately  made  a  short  trial  of  the  «*  Velociman,^ 
ttiMcutially  a  lever  triC3rcle,  and  being  struck  with 
its  immense  superiority  over  my  own,  a  chain 
machine.  I  ought  to  state  that  the  whe^  of  these 
two  machines  were  exactly  of  the  same  height. 
A  Littlemore  Keohnnlc 


7ITTIKa  NEW  TBBTH  TO  WATOH 
AND  OLOOK-WHBBLS. 

[20178  ]  —  In  accordance  with  an  intimation  given 
by  me  aevoral  weeks  since,  I  now  contribute  a  little 
iuatruotioa  on  the  work  of  fitting  new  cogs,  or 
toeth,  to  watch  and  clook*wheels,  premising  that 
iu  ao  doing  my  remarks  will  be  of  benefit  to  a  few 
of  the  younger  members  of  onr  fraternity,  and, 
at  the  same  time,  give  a  few  serviceable  hints  to 
aoaatuurs.  I  am  aware  that  many  bigh-olass 
workmen  diaoountenance  the  ** patching"  of 
wheola:  but  every  ordinar»f  watch  and  dock 
Jobber  knows  that  Auch  repairs  must  frequently  be 
douH.  It  is  obviou*<ly  a  more  simple  and  leas  ex- 
tianaive  job  than  tittmg  new  wheels,  and,  lam  bold 
to  B*y,  is  more  often  resorted  to.  Although  the 
(litTeronee  of  aise  between  one  and  the  other  is  so 
great,  the  manner  of  fitting  is  nearly  identioftl,  the 
tools  only  varying  in  their  sixes.  There  are  vftzioui 


t*  fee  epasated  npaa. 
k>  deaoA*  thetereal 
ia  which  th* 
vheeli  of  a 
totakeavern 
kiad  of  w^- 
£7  c?eBatei  npan) ,  we  ha  ve 
tkai  ia  flbe  etoatert  wheel 
be*  asHMtfiaMe  doM,  get 
ar    fers^an.     GuatMnBy  apeakiag,  tli^i 
ft  kraai  rn  «r  zxag,  whiek  will  a^idt  of 
vti&rtl  ia  any  way  dimhmkingita 
Tte  teeKk,  fma  thor  large  aise,  are 
e^atyaifttjieiy  e**>y  to  £t.    riiwiatL  that  a  tooth 
of  tbe  fwee-w^ecl  i*  broken,   raaaove  the  pin, 

•vioe,  between  two 
pcftoee  ct   canftoftTd  or  thin   nwtal,   to  prsreBt 
\/f  tte  aoraving  wp;  tbeai,  with  a  fiae 
or  aaar-Ce,  enl  down  into  the  nm  of  the 
to  akont  two^Oir^  tikele^th<4  tiiataatk, 
aadwTtk  n  aKtahly-ahaped  Ce  nsdarent  the  atot 
,  tke  lora  C  Fig.  1,  afler  tte  aMOMr  ef  dovetinl. 
'  io^    IVn  take  ft  pieee  of  kraaa  wire  and  haaunar 
i;  ■niiasTiyj.  to  karilra  np ;  aflarwncds  il*  and 
.  ahape  tk*  1  iliinsi  end  to  fit  tbe  do'vatailed  ^bt 
,  Mafce  it  a  ciaaa  fit,  SMi,  ns  nearly  ns  ean  be,  make 
jtlM  part  wiMch  win  form  tlae  new  tooth  the  pteciaa 
'  itOQtncna.     Tb*  tootk  can  he  Bacnred  either  by 
irrvetxBg    er    aolderinc.      The    fanner    is   pre- 
.  f  enbie,  baennsa  ftsUeiiag,  by  reaaon  of  the  heat 
*  leqjiied,  i*  *aTe  to  hrini^  nbont  a  little  wealoen- 
ing  of    &e  parte.     Wbere    the    wheels    under 
rvpftir  are  aoi&d,  th«  teeth  can  hardly  be  aoifideatly 
•eeared  withoat  voider ;  bnt  great  caza  ha*  to  be 
cxeraeed  in  natng  it.  A  email  solderiog-btt  ia  veiy 
I  osefnl  SB  thia  wodc,  a*  the  wbnd  need  not,  byita 
I  use,  be  bronglbt  in  actual  contact  with  the  fl«me. 
I  nee  tbe  blowpipe  bnt  little  in  aoft-noldering.    I 
keep  n  few  differently-sized  btti,  and  find  them,  in 
the  majority  of  jobe,  ail  that  can  be  needed  for 
the  work.      Having  fitted  the  new  tooth  fairly 
tight,  and  yon  desire  to  solder  it,  apfdy  a  little  sine 
solution  to  the  parts,  and  having  a  smftll  quantity 
of  colder  oai  tbe  bit,  heat  up,  hoMing  the  wheel  in 
the  tweezeca.    Place  the  point  of  tbe  bit  at  th* 
base  of  the  new  tootn  and  the  protruding  end  of 
tbe  wire  in  the  edge  of  the  flune — aa  this  will 
assist  the  Bolder  to  fl)w  correctly  wben  itmuftto 
its  pUce  round  the  tooth.    The  job  ehonld  be  don* 
quickly,  so  as  to  prevent  overheating  of  the  wheeL 
The  surplus  wire  must  then  be  cut  away,  and  the 
remaining  pcvtion  reduced  and  shsped  to  the  exact 
form,  taking  care  that  the  tip  of  tbe  tooth  is  true 
to  the  circumference  of  the  wheel.      If  you  rinat 
the  tooth  in,  tbe  edges  of  the  slot  mnat  be  slightly 
bevelled,  and  tbe  metal  of  tbe  new  tooth  banunered 
over.    The  finishing  off  should  be  done  with  Ayr 
stone  and  bumiaher. 

Coming  next  in  order  to  the  oentm  whed,  we 
hare  one  of  about  half  the  thickneae  of  the  fuaee- 
wheel,  and,  like  it,  a  solid  one— i.e.,  not  cut  open 
into  a  bar-wheel  ^a  few  exceptions  occur) ;  and 
admitting  of  a  deep  cut  for  the  new  tooth  or  teeth, 
for  it  sometimes  does  happen  that  sereral  teeth  give 
way  together.  Whether  this  is  so  or  not.  a  furly 
deep  cut  should  always  be  made,  and  be  dove- 
tailed ai  before  described ;  or,  in  the  case  of  a 
single  tooth,  the  wheel  should  be  drilled  at  th* 
base  of  the  old  tooth  as  at  B,  Fig.  1,  and  cut  into 
with  a  saw  or  notching  file.  As  before,  the  brass 
should  be  hardened  previous  to  insertion,  and  fitted 
as  closely  as  possible  before  soldering  or  rivetiag. 
A  very  small  speck  of  solder  will  suffice  to  make 
all  secure  if  the  fitting  is  perfect.  The  thiokaeai 
of  new  teeth  should  in  no  case  exceed  the  thioknan 
of  the  wheel  itself,  so  whether  it  is  sohiered  or 
riveted  the  true  flat  of  the  wheel  should  be  re- 
tained. Some  little  care  is  always  needed  in 
riveting,  to  prevent  the  adjacent  parts  oeing  sarelled 
out  ot  truth.  Now  we  coaie  to  the  third  wheeL 
which  is  one  having  a  narrow  ring,  ana 
cut  open  with  bars.  In  these  wheels  there 
is  seldom  more  than  about  the  same  breadth 
of  ring  as  there  is  in  the  teeth,  so  only 
about  half  of  it  must  be  cut  away  for  the 
insertion  of  the  tooth.  It  is  advisable  not  to  rivet 
teeth  in  these  wheels,  as  they  are  almost  sura  to 
get  out  of  round  in  so  Qolug  If  the  wheel  is  a 
thick  one,  it  may  be  drilled  through  from  its  edge 
inwards,  as  at  A,  Fig.  1,  but  in  this  way  the  tooth 
cannot  be  made  of  the  same  form  aa  the  exlstiof 
ones,  inasmuch  as  the  drilled  hole  must  of  neoes- 
aity  be  less  in  diameter  than  the  whaet's  thkknaat, 
and  the  pin  inserted  lees  than  that,  and  cpomswkat 
round  in  form.  After  the  tooth  has  been  roughly 
shaped  up,  soldered  in,  and  out  off,  the  end  B>^ybo 
trued  off  m  the  turns,  as  in  orditiary  **  topping, 
and  then  shaped  at  its  sides  t'j  matcb  the  othett 
The  teeth  of  these  wheeb  may  also  be  fitted  «*  at  B 
andC,  Fig.  1. 

The  contrate  wheel  is  n^'xt  in  order.  This  nwei 
will  require  somewhat  diilerent  treatment  to  the 
others  as,  owing  to  the  usuU  nanowneas  ^^Jj* 
ring,  no  space  is  left  for  cutting:  tberrfaTe  a  hoi* 
must  be  drilled  throngb  ita  edge. 
This  wheel  is  man  liable  to  break«s*  ^^^  *^ 
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other,  owing  to  ita  proziiiiiW  to  the  edgei  of  the 
nUtei  and  conaequent  interferenoe  by  the  wearer. 
I  have  frequently  had  verge  watches  brought  to 
ma  with  tan  or  a  dozen  teeth  tamed  over  or  broken 
off.  Obviously,  a  wheel  in  ench  a  state  thould  be 
replaced  by  a  new  one.  In  drilling  a  wheel  fer  a 
tooth,  it  muet  always  be  observed  to  start  and  keep 
in  the  centre  of  the  ring,  and  central  between  the 
two  next  to  it,  and  the  diameter  of  the  drill  must 
be  leas  than  the  wheel's  thiokness.  If  this  cannot 
be  aoourataly  determined  by  the  eye  it  must  be 
gauged.  The  drill,  as  in  Fig.  b,  should  be  nicely 
jbaped,  and  left  with  a  sood  olearanoe  aft  the 
outting  edges.  When  the  hole  ia  oorreetly  drilled 
insert  a  Upered  pin,  and  arply  a  little  aolder  to 


the  other  aide  of  the  wheel,  whioh  is,  preaomably 
Qorxect.  If  theae  teeth  fall  exactly  into  the  marked 
holea  without  deviating  in  any  degree,  the  tooth 
is  truly  pitched  and  perfect  ao  far.  The  verge 
being  void  of  what  may  be  called  teeth,  little  or 
nothing  need  be  aaid  about  it  here.  I  only  apeak 
of  it  to  aay  that  I  have  aeen  woru  vergea  so  twisted 
about  that  what  was  formerly  the  back  of  the 
pallet  has  been  made  ita  acting  fMixt.  I  do  not 
mtend  to  advise  ita  adoption^  ao  will  mj  no  more 
about  it. 

D  and  E,  Fig.  1,  are  examples  of  modes  of 
fitting  teeth,  but  they  are  not  ao  reliable  as  the 
others.  The  wheels  of  other  watchea,  aoeh  aa 
chronometer,  doplax,  lever,  and  Geneva,  may  be 


the  underneath  part  and  out  off  floBb.  I  advise  a 
tapered  pin  because  a  small  hole  will  suffice,  and 
the  part  forming  tbe  tooth  be  larger  in  conee- 
quence,  and  be  nearly,  if  not  quite,  the  same  size 
as  ihe  existing  teeth.  The  finishing  off  may  be 
done  as  waa  the  third  wheel.  The  wheel  next  in 
rotation  is  the  'scape-wheel  or  balance-wheeU  as  it 
ia  by  some  called  (Fig.  2).  Great  precision  ia 
necessary  in  repairing  this  wheel,  so  as  to  make  it 
effective  in  its  action.  So  much  depends  upon  the 
eiesnement,  that  the  most  trifling  error  in  shape, 
thicknees,  or  length,  may  cause  the  watch  to  stop. 

If  the  wheel  is  a  very  thick  one,  and  only  the 
extreme  end  of  the  tooth  is  broken,  it  may  be 
dnlled  for  the  new  one.  Otherwise,  it  must  be 
cut  with  a  thin*edged  file.  A,  Fig.  4.  In  doing 
this,  observe  the  pitch  of  tJie  teeth,  and  make  the 
eat  in  the  wheel  at  the  same  inclination.  Insert  a 
piece  of  good  hard  wire,  which  has  previously  been 
shaped  as  nearly  as  can  be  to  what  is  required,  and 
no  thicker  than  the  existing  teeth.  This  repair 
most  be  done  with  tbe  soldering  bit,  and  care  must 
be  taken  that  there  is  no  overheating.  Any  excess 
of  solder  must  be  removed,  or  the  wheel  will  be  out 
of  poise— i.0,  it  wUl  be  heavier  on  one  side  than 
the  other,  or  may  become  blocked  in  the  potenoe. 
With  a  balance-wheel  file  K,  Fig.  4,  shape  up  the 
tooth  to  the  correct  form,  and,  with  a  piece  of 
Adunsas-stone  tip  the  tooth  until  it  is  the  same 
beight  as  the  others.  This  ma^  done  upon  a  piece 
of  perfectly  flat  stone,  but  it  is  best  done  in  tbe 
**tarns."  Toquioklyascertain  if  the  wheel  is  correct, 
let  it  in  the  depthmg  tool  and  bring  one  of  the 
poppets  flush  with  the  teeth-tips.  On  revolving 
the  wheel,  it  will  at  once  be  seen  if  correct  or  not ; 
toother  way  is  to  place  a  flat  burnisher  on  the 
teeth,  and  look  closely  at  it  with  the  eye-glass 
wbenheld  between  you  and  the  light.  If  tne  tooth 
11  too  short,  another  mu«t  be  put,  or  the  the  others 
most  be  cut  back  to  it.  This,  however,  entails,  in 
Qost  cases,  the  cutting  away  of  the  potenoe 'face 
ttd  the  counter  potence ;  so  it  will  ne  apparent 
tbat  laore  than  ordinary  skill  is  required  in  fltting 
joeth  in  a  *scape- wheel.  The  tip  of  the  tooth  must 
ba  equidistant  from  the  next  ones  on  either  side, 
uda simple  way  to  determine  this  is  as  follows : 
ftois  the  wheers  teeth  slightly  upon  a  piece  of 
white  paper,  and,  opposite  to  the  marks  made  by 
tbe  new  tooth  .and  the  two  next,  make  dots  with 
pea  or  pencil  to  distinguish  them ;  then  bring  round 


repaired  in  the  same  manner  aa  those  already 
described ;  but  all  being,  more  or  less,  of  a  delicate 
make,  or  requiring  greater  nioeW  in  fitting  and 
finishing,  a  skilful  hand  is  needed  to  make  a  good 
job.  I  must  admit  that  it  is  advisable  to  have 
new  wheels  where  exceedingly  fine  work  is  in 
hand,  such  as  will  be  found  in  2,  Fig.  7,  which 
is  the  actual  size  of  a  Geneve  wheel  of  small  make, 
and  having  about  90  teeth  in  its  circumference; 
but  every  jobber  will  know  that  repairs  of  this 
kind  have  ire<}uentlj  to  be  done  off.hand,  without 
any  consultation  with  the  owner,  who,  if  advised 
of  the  breakage,  would  possibly  object  to  the 
inevitable  outlay  attaching  to  a  new  wheel,  some 
wheela  costing  from  3s.  to  lOs.,  or  more,  each. 

It  is  needless  for  me  to  go  into  detail  with  every 
kind  of  watch-wheel,  because  the  already-described 
modes  of  fitting  hold  good  for  nearly  all,  the  most 
suitable  being  adopted  according  to  the  ideas  of 
the  workman.  Nor  do  I  think  it  necessary  to  do 
so  as  concerns  dock-wheels,  because  anyone  who 
can  correctly  fit  teeth  to  watch -wheels  must, 
without  doubt,  be  competent  to  fit  teeth  to  those. 
Tbe  form  of  fitting  is  the  same  on  a  larger  scale. 
There  is  this  much  to  be  said,  though,  as  regards 
them.  In  the  case  of  large  and  heavy  wheels  and 
toothed  barrels,  the  drill-hole  and  the  tooth  may 
both  be  threaded  to  screw  in.  This  is  an  advan- 
tage, as  soldering  and  riveting  are  dispensed  with, 
and  the  wheel  is  in  no  way  softened  or  mis- 
shaped. A  more  correct  shape,  however,  can  be 
got  if  the  teeth  are  dovetailed  in,  a9  a  pin-tooth 
cannot  be  the  aama  tt&iekness  as  the  wheel. 

In  conelusion,  let  me  say  that  a  feeling  of  satis- 
faction always  comes  to  a  mau  who  lovea  his  pro- 
fession when  he  is  conscious  that  he  has  done  his 
best  to  turn  a  job  out  of  hand  well.  I  regret 
much  to  see  how  badly  work  is  done  by  some 
watchmakers  (?}— notably  in  the  way  screws  are 
fitted.  It  is  no  uncommon  thing  to  see  screws  set 
in  the  plates  or  bars  of  watches,  'which  are  as 
rough  as  they  left  the  makers*  hands,  and  entirely 
without  colour.  No  good  workman  would  ever  be 
guilty  of  such  a  disregard  for  appearance.  Just  so 
with  the  teeth.  Always  strive  to  make  the  new 
ones  as  nearly  as  possible  to  match  the  old,  and 
never  have  it  on  your  mind  that  you  have  inserted 
rough  pins  and  called  them  teeth. 

A,B,C,D,E,F,  G,  H,  I,  J,  K,  L,  M,  Nare 
sectional  examplea  of  files  used  in  watch  and  clock 


T^e, 


work.     Figa.   6  and   7   are  examplea  of 
Geneve,  and  lever  wheels,  aetual  aize. 


EEFLIES  TO  QUESIES. 


•<•  Jn  thtir  answers^  Correspondents  are  re* 
speelfullu  requested  to  mention^  in  each  instmice,  the 
title  and  number  of  the  query  asked. 


[46443.]— Haadel  Organ.— The  account  of  ihe 
repairs  and  alterations  to  the  Oryatal  Palace  organ 
appeared  in  the  Engineer  of  June  2.— J.  W.  W. 

[4fi495.]-6iUoat«  Paints  (U.a.)  — I  presume 
M.  Pinaitfd'a  ailieato  of  :aoda ;  try  **  traa^wrent 
ailieate  paint."  Ihavauaad  it  for  preventing  tiie 
rain  beating  through  the  naUe-ead  of  houaee.  The 
whitewaahets  and  paintere  aaplied  it.  First  of  all 
the  mason  pointed  any  loose  brioka  there  night  be 
with  sBOitar.  The  silicate  waa  poured  into  a 
bucket,  and  then  paion  vrith  whitawaahing  bmahes, 
exnotly  aa  whitawaahing  ia  done.  Three  ooata  wsre 
put  on*  allowing  each  to  aet  before  the  next  was 
applied.  It  mvst  be  done  when  the  weather  is  fine. 
When  erdeitng  the  aeoend  lot  I  wrote  to  the  maker 
deacribing  the  method  I  had  nsed,  aaking  if  it  were 
a  good  one.  I  waa  told  it  waa  a  very  good  method. 
The  water  was  running  in  alreama  down  the  walls 
of  one  hoaae,  which  the  siHeate  eathrely  atopped. 
I  afaall  be  glad  to  give  **  M.  P."  any  other  informa- 
tion I  can,  ahould  he  require  it— W.  L. 

[46649.]— Science  Clnestions  (TJ.Cl)— It  is 
quite  impossible,  within  anything  kke  reasonable 
limits,  to  do  more  than  give  an  outline  of  the 
method  to  be  adopted  for  the  aoalysia  of  the  mix- 
ture given,  namely,  O,  H,  CO,  HCl,  GO,,  and  N. 
The  HCl  must  be  absorbed  by  a  bullet  of  crystal- 
lised sodic  phosphate  (HNa,  F0|,  12H,0)  ;  it  owes 
its  absorbent  power  to  its  water  of  crystallisation, 
and  should  be  of  ample  size  to  avoid  deliqueaeenoe. 
The  COi  is  next  absorbed  by  a  bullet  of  potaaaic 
hydrate  (KHO).  The  O  ia  next  got  rid  of  by  a 
bullet  of  papiei-mdch^  with  potassic  pyrogallate. 
There  now  remain  H,  CO,  and  N,  wUch  are  best 
determinsdindireotly ;  a  known  volume  of  oxygen 
is  added,  and  ihe  mixture  exploded,  whereupon 
the  CO  takes  up  half  its  volume  of  O  and  forma 
COs,  which  occupies  the  aame  volume ;  theH  takes 
up  half  ita  volume  of  O  and  condensea  to  water. 
Call  the  original  volume  A,  the  contraction  alter 
explosion  C,  and  let  O  be  the  volume  of  COx  pro- 
duced, determined  by  KHO  aa  before.  Then  we 
evidently  have  CO  =  D,  H  =  iC  -  D  /  3,  N  = 
3A  -  20  -  2D/  3.  In  practice  thereare  all  sorts 
of  details  to  be  attended  to,  and  various  corrections 
of  volume  to  he  made  for  pressure,  temperato^e, 
moisture,  &c.  Let  x  a  weight  of  G  SrCOs  in  mix- 
ture, then  it  will  evolve  44j;/147'5  of  COg. 
(1-3332  -  x)  will  be  weight  of  CaCOs  in  mixture, 
and  it  will  evolve  (1*3332  -  x)  x  44/100  of  CO:>. 
So  we  get  44jr/ 147-0  + '44  x  (13332  -  «)  =  -6104- 
Thus equation  multiplies  ouc  to  44;r  -f-  86*52468  — 
64'9.t?  =>  75-284,  11*24068  «=  20-9 a;,  from  whioh  we 
get  the  amount  of  SrCOj  in  mixture  =  -5S78  grm. 
Thus  quantity  of  strontium  carbonate  contains 
'319grm.  strontium,  and  the  mixture,  therefore, 
oontains  23  9  per  cent.— Wh.  John  Gkby,  Elawick 
Scienoe  School. 

[46690.]— Waterproof  Clothing.— I  am  sorry  I 
have  not  been  able  to  give  my  experience  here 
sooner,  as  it  may  interest  your  reaaers.  I  have 
had  a  great  coat,  a  thin  serge  suit,  and  a  very  light 
Inverness  waterproofed,  the  mode  being,  I  under- 
stood, that  the  cloth  is  dipped  in  acid,  and  when- 
ever it  comes  in  contact  with  moisture  it  closes  the 
fibres.  The  advantages  are  the  air  passes  in  and 
out,  and  you  have  not  the  unpleasantness  of  a 
mackintosh.  The  disadvantages  are  that  in  a  cold 
dry  wind  the  clothes  are  cold;  in  moist,  rainy, 
warm  days  intensely  hot.  The  wet  does  not  run 
off,  but  hangs  on.  With  regard  to  the  great  coat, 
it  is  made  of  a  furry  cheviot,  has  been  in  constant 
wear  for  over  five  years  in  all  weathers  (no  um- 
brella), and  only  once  let  the  wet  in  when  I  acci- 
dentally tried  the  experiment  of  sitting  in  a  puddle. 
I  have  carefully  avoided  further  experiments  of  a 
like  nature.  You  can  see  through  the  cloth.  It 
is  extremely  light,  but  takes  some  time  to  dry.  The 
serge  suit  was  a  failure,  being  too  thin.  It  stood  a 
heavy  shower  for  some  time,  the  wet  congregated, 
and  the  result  was  a  shower  bath.  I  had  no  f  urttier 
reliance  in  it.  The  Inverness  is  now  being  worn, 
and  answers  fairlv  well.  Cloth  when  thus  water- 
proofed will  hold  a  basin  of  water  provided 
nothing  touches  it  so  as  to  cause  suction,  which 
shoulders  and  knees  generally  do.  There  is  a 
smooth  brown  (also  bkck)  cloth,  which  I  would 
recommend,  but  I  believe  it  is  expensive,  at  least, 
at  my  tailor's,  who  dwells  in  the  West- end.  I 
think  waterproofing  adds  about  5s.  to  the  cost  of  a 
coat,  and  is  done  before  the  coat  is  made.  Do  not 
animals  with  waterproof  clothing  shake  off  the 
wet  F— John  Alxx.  Oliaxud,  F.B.M.S.,  Enfield. 
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[46700.1— Ixiton«lty-CoU.— To  Mr,  Lancastbb. 
—I  am  pleftaed  to  be  agam  able  to  write  aaswen  to 
oorrenxmdf^Dtt.  The  prindpal  cause  is  now  re- 
moved. My  thumb  oeaiee  to  pain  me  when 
writing,  and  I  shall  hope  to  speedily  fulfil  my 

gromises.  I  shall  be  pleased  if  any  querist  that  X 
ave  apparently  forgotten  will  point  out  to  me 
anything  tbat  remains  unanswered,  and  I  will  do 
my  utmost  for  his  benefit.  Being  unable  to  write 
to  "  ours ''  has  been  a  source  of  much  pain  to  me. 
Life  isatthebestshort^and  whatlittlegoodwe  cando 
should  be  done  at  once,  or  it  may  be  ioo  late.  I  do 
not  know  whether  anyone  else  has  been  good  enough 
to  answer  this  query ;  but  I  can  assure  "  Brontes  " 
I  shall  be  only  too  pleased  to  answer  any  question 
he  may  now  have  to  ask.  Will  *'  Brontes  "tell  me 
whether  or  not  he  has  now  any  difficulty  with  his 
ooil  P— W.  J.  Langastbb. 

[46711.] -  Terra-Ootta.  —  Terra-ootta  colour 
can  be  make  to  look  best,  if  the  plaster  to  be 
painted  on  has  not  been  previously  oiled.  Give  the 
plaster  a  coat  of  size  first,  and  when  that  is  dry 
mix  the  foUowine  colours  :—Tndian  ink,  yellow 
ochre,  chrome  yellow,  white  lead  flatting,  with 
turpentine.  The  colours  to  be  got  dry,  and  ground 
down  and  mixed  to  the  light  shade.    To  paint  on 

Slaster  that  has  been  oiled:— Mix  a  /t^/20 lamp- 
lack  and  red-lead  with  oil.  and  put  with  the 
colours  before  mentioned:  these  colours  to  be 
ground  with  turps  as  before.— Scitlptob. 

[46719.]— Beadlnff-Iianip.— This,  and  some 
other  lamps  on  the  same  principle,  act  as  the  ther- 
mometer does.  They  are  put  away  in  a  cooler 
place,  and  perh€4>8  not  quite  filled  when  they  are 
trimmed ;  the  conse<iuenoe  Is,  that  when  they  are 
brought  into  the  sitting-room  and  are  lighted,  and 
get  a  little  warmed,  the  air  in  the  reservoir  ex- 
pands, and  sends  out  the  oil  too  fast.  This  is  the 
worst  of  that  kind  of  lamp.  Care  should  be  taken 
cdways  to  fill  tiie  reservoir  with  oil ;  they  won*t  run 
over  then.— Edw.  Thos.  Soott. 

[46737.]— Wlld*s  Anemomater.— I  am  sorry 
I  cannot  just  now  call  to  mind  any  anemometer 
invented  or  made  by  Wild.  There  are  a  number 
of  anemometers  with  swinging  plates,  but  I  do  not 
remember  one  of  WiJd^s.  Let  me  know  as  much  as 
you  know  about  it,  and  I  shall  then  be  able  to  find 
out  which  it  is  you  refer  to.— W.  J.  Lakcastss. 

[46760.1— Making  Boiler.— The  model  adopted 
for  your  beiler  is  a  bad  one,  and  if  you  have  not 
gone  too  far  you  should  alter  it  to  represent  an 
ordinary  Vertical  boiler,  or  make  a  plain  horizontal  - 
ahell.  The  parts  can  be  brazed  togeUier,  but  no 
one  should  attempt  to  do  that  with  boiler  werk  who 
has  not  had  considerable  experience.  You  had 
better  rivet  the  seams.  Fix  the  tubes  in  your 
<*  ftimaoe  "  plate,  but  leave  them  only  a  tight  fit 
in  the  dome.  Calculations  as  to  the  pressure  such 
a  boiler  would  bear  are  altogether  beside  the  ques- 
tion ;  for  though  there  mav  be  some  empirical  rule 
stowed  away  in  a  wonderful  note-book,  it  would 
be  unsafe  to  trust  it,  even  if  it  does  allow  for  a 
large  margin  of  safety,  for  the  simple  reason  that 
no  rule  can  possibly  take  into  acoount  the  work- 
manship. It  is  obvious  that  a  coppersmith,  accus- 
tomed to  such  jobs,  would  turn  out  a  stronger 
affair  than  any  tyro  possibly  could  with  the  same 
materials.  But  **  Juno  "  may  do  this  safely :  Let 
her  decide  on  the  pressure  she  wants  to  work  at« 
or  somewhere  near  it,  and  then  load  the  valve  to 
four  times  that.  Say,  20Ib.  is  wanted,  then  put 
801b.  on  valve,  flU  up  brimming  with  oold  water, 
and  start  the  *'fire.^'  If  the  valve  lifts  without 
any  weeping  at  the  seams  or  any  distortion  of  the 
shell,  she  may  then  safely  work  with  steam  at  201b. 
or  more.  As  a  matter  of  fact,  with  care  it  would 
be  safe  to  work  at  401b.)  or  one-half  the  testing 
pressure,  but  it  is  as  well  to  be  over- cautious  with 
these  little  affairs.— Esiab. 

[46761.] -OompeiiMted  Watch.— If  "  M.  F.*' 
would  take  his  watch  to  any  respectable  watch- 
maker, such  as  Dent,  Webster,  Barraud  and  Lund, 
or  Frodsham,  he  can  have  the  compound  balance 
carefully  adjusted  and  compensated  for  £2  or  £3, 
and  his  watch  will  then  be  as  good  as  any  chrono- 
meter—if  anything,  a  little  better,  as  the  lever 
escapement  is  not  so  delicate  and  likely  to  get 
out  of  order  as  the  chronometer  escapement. — 
E.  G.  H. 

[46763.]— Oofl.— To  Mb.  Lakqasteb.— A  cofl 
9in.  long,  with  a  core  ftn.  diameter,  three  layers  of 
16  silk-covered  primaij,  and  lib.  ot  36  secondary, 
will  give  you  a  good  f^n.  spark ;  then  for  a  longer 
spark  you  can  double  the  quantity  of  secondary. — 
W.  LLancasteb. 

[46764.]  ^Ponoli  for  BoUer-Plates.— If  your 
oorrespondant  will  look  on  p.  78  he  will  see  one  of 
the  beat  punches  in  the  market.  Aa  to  a  full-size 
sketch,  showing  how  a  pmndi  is  held  in  the  machine, 
it  would  be  a  great  waste  of  space.  Many  are 
simply  fitted  into  the  ram  or  plunger,  and  held 
there  by  friction ;  others  are  held  in  by  a  set-screw. 
The  reason  that  many  holes  are  ragged  is  either 
the  punch  is  not  adapted  to  the  work,  or  the  metal 
punched  is  of  inferior   uallky.— 0.  0. 


[46771.]— Zincography.— A  **  Canadian  Sub- 
scriber "  »hould  refer  to  p.  141,  No.  656,  and  to 
Vol.  XXYII.  for  much  information  on  this  matter. 
The  zinc  plate  should  be  smoothed  up  to  a  polish 
first,  and  then  be  grained  by  means  of  very  fine 
moulding-sand  workied  over  it  with  a  zinc  rauUer. 
After  the  transfer  is  on  the  zinc,  gum  it  up  with 
gumwater  dosed  with  phosphoric  acid,  taking  care 
to  wash  all  the  gum  off  again.  From  your  query, 
you  appUed  the  ink  roller  without  washing  the 
gum  off  plate.  Ton  must  also  damp  plate  between 
each  application  of  the  ink  roller,  with  a  sponge  and 
hard  water  preferably.  If  the  plate  was  free  from 
grease,  the  ink  will  then  adhere  only  to  the  lines 
where  it  is  wanted.  While  writing  on  tiiis  subject 
I  send  a  short  note  of  the  process  as  carried  out  by 
d^otofpaphv— for  line  drawings  only,  of  course  :— 
The  zmc  plate  is  first  prepared  by  cleaning,  and 
then  a  solution  of  gallic  acid  and  gum  is  flowed 
over  it ;  this  is  wiped  off,  and  when  the  plate  is  dry 
it  is  coated  with  a  solution  of  bitumen  of  JudsBaiu 
benzine ;  it  is  exposed  behind  the  oricfinal  drawing 
— that  is  to  say,  a  positive— and  the  bitumen  which 
has  not  been  rendered  insoluble  by  the  action  of 
light  is  dissolved  out  by  means  of  spirit  of  turpen- 
tine. The  lines  of  the  drawing  appear  everywhere 
where  the  metal  has  been  laid  bare.  It  is  next 
treated  with  water  acidulated  with  acetic  add,  a 
solution  which  restores  to  the  zinc  the  property  of 
retaining  a  fatty  substance — that  is,  the  property 
of  which  it  had  been  deprived  by  the  solution  of 
gallic  acid .  A  roller  charged  with  fatty  ink  is  then 
passed  over  it,  producing  a  picture  in  black,  and 
the  whole  plate  la  then  cleaned  up  with  essence  of 
turpentine.  Impressions  can  now  be  immediately 
taken  in  the  lithographic  press  from  the  zinc,  and 
we  obtain  positive  prmts  identioal  with  the  original 
drawing. — P.  N. 

[46772.] —Steam-Lannch.— If  you  look  through 
back  numbers  you  will  find  a  variety  of  notes  on 
steam  launches.  Probably  a  two-bladed  propeller 
would  run  best,  but  it  is  purely  a  question  for 
experiment  in  each  boat,  unless  they  are  buUt  to  the 
same  lines.  A  mean  speed  of  about  six  miles  an 
hour  is  all  you  will  get  out  of  such  a  boat. — 
C.  J.  V. 

[46779.]— Bleaching  Cotton.— If  the  chloride 
of  lime  i>rocess  is  not  suited  (**  Dix  *'  appears  to 
have  omitted  the  important  dip  into  the  soiirs  or 
water  made  slightly  acid  with  oil  of  vitriol),  try 
exposing  to  the  fumes  of  sulphur,  or  subject  them 
to  ozone.  The  latter  is  rather  too  expensive  at 
presents  though  in  the  same  number  as  the  query 
there  is  an  article  on  the  application  of  ozonised 
oxygen  for  bleaching,  which  seems  to  point  to  an 
extensive  use  of  that  agent. — ^T.  P. 

[46783.^— Battery  for  Oontinuoas  C arrant. 
—A  Darnell  would,  I  should  think,  be  the  best.— 
E.  a.  M. 

[46786.]— Ventllatlttff  Weavlxiff  Shed.— If 
the  only  air-inlets  to  the  ahed  are  covered  with 
screens  of  scrim  canvas  kept  constantly  damp,  the 
air  will  not  only  be  cooled,  but  will  be  Iropt  damp. 
There  might  be  so  many  of  these  inlets  as  to  pre- 
vent any  draught — Nun.  Dob. 

[46788]— VarnlshoB  and  Stalna. —If  "Wood- 
Turner"  will  apply  to  any  good  firm  of  varnish- 
makers  they  will  supply  him  with  just  what  he 
wants.  He  can  make  it  easiest  by  dissolving  pale 
or  brown  shellac  in  methvlated  spirit.  The 
•<  colour  "  is  dragon*s  blood  dissolved  in  alcohol, 
loz.  to  the  pint ;  but  cheaper  work  is  done  by 
boiUng  in  decoction  of  Brazil  wood. — T.  P. 

[46792.]— Aquarinm  Front.  —  Patent  plate, 
I  in.  thick,  would  be  strong  enough  for  such  a 
tank.  The  pressure  on  the  glass  is  a  question  for 
calculation.  Clearly  it  would  not  be  so  much  lin. 
above  the  water  as  lin.  from  the  bottom,  and  as 
the  querist  does  not  state  where  he  wants  the 
calculation  made,  he  can  easily  arrive  at  the  total 
by  remembering  that  a  cubic  foot  of  water  weighs, 
say,  62lb.-T.  P. 

[46797.]— Aoademy  Boards.  —  Would  this 
querist  kindly  say  what  are  **  academy  boards  ?  " 
I  have  asked  the  question  of  draughtsmen  and 
others,  but  the  invariable  answer  is,  Don*t  know : 
never  heard  of  them.— Nuir.  Dob. 

[46803.]— Uovable  Bookahelvea.  —  The  old 
form,  so  many  boards  held  on  cords,  or  shelves 
neatly  framed  together,  and  hung  on  brackets  or 
wall-hooks.- Nxm.  Dob. 

[46801.]— Furniture  Oleanlnff.— I  am  afraid 
you  are  asked  to  accomplish  an  impossibUity,  for 
whatever  will  remove  the  "nasty  black  stuff" 
will  certainly  take  off  the  polish,  too.  The  only 
remedy  is  to  scrape  off  and  repolish.— Nun.  Dob. 

[46806.]— Kountlng  Plate  Uaohine.— No 
doubt  you  have  mounted  your  machine  before 
this ;  if  not,  I  shall  be  plesised  to  give  you  full 
instractions  how  to  do  it.  The  Winter's  ring 
should  be  same  diameter  as  the  plate.— W.  J.  Lan- 

OABTBB. 

[46806.]- Plate  ICaohlne.- This  querist  should 
refer  to  back  Nos.— eay  No.  836  for  instance,  p.  95, 


where  he  will  find  a  Winter's  nog.  As  to  the 
general  mounttrrg,  cannot  he  contrive  to  see  a 
machine.  Answering  queries  put  in  such  genersl 
terms,  is  not  altogether  satisfactory  to  any  one.— 
T.P. 

[46809.] -Beatorlng  Leather  Bag.-Wsih 
over  with  a  strong  hot  decoction  of  logwood,  and 
if  the  colour  does  not  please,  go  over  afterwaids 
with  solution  of  green  copperas. — Sabbab. 

[46809.]— Beatoring  Leather  Bag.-A  bottte 
of  the  black  varnish,  sold  in  square  pastebotid 
box,  with  brush  inside  ready  for  use,  and  whSeb 
dries  on  the  instant,  will  make  your  bag  look  qtdtB 
"  spiff  and  'speotable.*'  Try  it !  I  have  done  sb 
again  and  again  at  a  cost  of  a  few  pence  only.— 
H.  0*3. 

[46817.]— Grl«com*8  Bleotro-lCotor.  —  This 
(^uery  can  only  be  answered  by  someone  engsgsd 
in  the  manufacture  or  who  has  taken  cue  of  the 
machines  to  pieces ;  but  it  may  be  said  that  it  is  a 
simple  little  dynamo  or  motor  about  4in.  long  orer 
all.  Some  particulars  will  be  found  on  p.  3S7. 
No.  823.  The  "  alteration  "  to  make  it  a  "  dynamo" 
consists  merely  in  revolving  the  armature  by 
power,  and  providing  something  to  take  off  toe 
current.— C.  P.  V. 

[46820J— Piston  Binff.— Himmer  it  straight 
again.— Blaokt. 

[46825.]— Bleotrio  BeU-ringiBg  by  Cylinder 
Machine. — You  will  img  your  bell  much  mors 
easily  bv  using  a  small  battery.  Tou  can  get  a 
piece  of  copper  and  a  piece  of  zinc,  say,  6ui.  or 
Sin.  square  each,  and  put  them  into  an  acidulated 
solution,  say,  sulphuric  acid  1«  water  10;  then 
loin  a  wire  from  each  to  the  binding  screws  on 
bell,  and  your  bell  will  ring  easily.— W.  J.  Lak- 

OASTER. 

[4682G.]— DuUiDflr  Braflfl.— Take  one  pert  by 
weight  of  iron  rust,  one  part  white  arsenic,  and  12 
parte  hydroohloria  acid,  mix.  Clean  the  beats 
thoroughly,  and  apply  with  a  brush  until  the  colour 
desired  is  obtained ;  then  oil  well,  dry,  andlaoqucr. 
— S.  D.  B. 

[46828.]  —  Baflway  Brakes.  —  O.W.B. 
Vaonum  Brake. — I  am  much  interested  with  the 
description  which  "North  Star"  gives  of  theaboTS 
brake.  Will  he  kindly  favour  me  with  a  few 
further  details  ?  How  is  the  vacuum  created  and 
maintained— by  pump  or  ejector?  When  put  on. 
does  it  leak  off,  or  will  it  remain  on  until  released  r 
I  mean,  is  it  a  two- minute  brake  like  we  use  on  the 
Midland  ?  What  kind  of  hose  couplings  are  used 
between  the  carriages  ?  I  agree  with  all  which  h&i 
been  said  against  the  use  of  two- minute  brakn, 
and  it  may  interest  all  your  readers  to  know  that  in 
view  of  the  danger  of  trains  breaking  loose  snd 
running  back  down  inclines,  every  passenger- 
guards'  van  upon  the  Midland  Railway  is  now  pro- 
vided ^th  two  hand-scotchee,  to  be  used  as  directed 
by  Messrs.  Bramwell  and  C6wper.  This  seems  to 
me  a  poor  substitute  for  a  really  good  brake.  With 
regard  to  the  Board  of  Trade  Betums,  I  noticed 
lately  in  the  Engineer  that  all  failures  of  brakes 
are  not  reported.  What  is  the  law  and  penalty 
upon  the  subject?  I  know  for  a  fact  thst  the 
returns  are  very  incorrect,  as  I  was  once  driTing  s 
train  when  the  autoqiatic  vacuum  leaked  away  snd 
let  my  train  run  its  full  lenith  past  the  danger- 
signals.  Well,  Sir,  I  reported  the  case,  and  it  wu 
investigated  by  my  superior.  I  bought  a  btiks 
return,  and  to  my  surprise  found  the  case  reported 
as  one  of  "  Slight  difficulty  in  applying  the  brake : 
no  delay.*'  Tou  will  see  tiiat  this  hushed  op  tbs 
matter,  and  did  not  give  a  true  account  of  ths 
case,  making  it  appear  a  little  matter,  when,  in- 
deea,  it  was  a  very  serious  one,  and  might  hars 
been  more  so  had  not  another  train  started  in  time. 
— ADbiveb. 

[46841.]— Vaouum  Pamp.-»You  must  have 
made  some  mistake  in  conatructiog  your  pump  if 
air  once  forced  out  can  get  back  agam.  Tou  spssk 
of  **  the  vacuum  in  G  sucking  up  the  merooiy  is 
F,"  but  obviously  it  cannot  do  that  unless  air* 
pressure  on  outside  ia  greater  than  in  G.  Are  J9t 
sure  you  have  not  some  leakage  ?  If  you  can  risit 
the  Crystal  Palace,  in  the  eastern  gallery  yon  will 
find  one  of  the  simplest,  quickest,  and  best  of  sH 
air-pumps  of  the  kmd,  exnibited  by  Mr.  MtlUer,  I 
think,  in  which  the  mercunr  is  forced  in  by  ele- 
vating the  vessel  containing  it.  In  this  pnffl]|  ^ 
air  is  dried  by  taking  it  through  sulphuric  acid.— 
NuK.  Dob. 

[46842.]  —  Bstimation  of  Tannin.  -  Tks 
following  extract  from  the  report  of  the  Unitsd 
States  Commissiouer  of  Agriculture  for  1880,  msy 
possibly  be  of  use  to  the  querist:  Of  thssersral 
methods  tested  in  this  lat>oratory  for  the  qoantita- 
tive  estimation  of  tannin  in  the  different  taiming 
materials  found  in  the  market,  the  volumetric  one 
proposed  by  Bstoourt,  and  modified  by  LbweotfasL 
has  thus  far  given  most  satisfaction.  Tbis  method 
depends  upon  the  oxidation  of  a  tannin  i^ltt^ 
by  an  add  permanganate  solution,  a  «w™ 
amount  of  indigo  being  added  to  serve  as  mdicator 
•inthetitraUon.    In.  order  to  obtain  u  oeariy  as 
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ponible  the  redaoiDg  coefficient  of  the  tannin  of 
sQzoao  leaves,  about  100  grams  of  the  latter,  after 
being  powered,  were  treated  as  follows,  with  a 
▼iew  of  procurtng  a  sample  of  nearly  pure  tannin. 
Ad  extract  was  made  with  hot  water,  which,  after 
bdog  eyaporated  to  a  small  bulk,  was  added  to 
enoogh  alcohol  to  make  the  mixtore  abont  80  per 
cent  aleohol ;  after  Altering,  this  alcohol  was  in  tnxn 
remored  by  eraporatkm,  and  the  dilated  filtered 
•elation  treated  with  normal  copric  acetate,  which 
gaTe  a  soft  brown  precipitate  of  a  oomjpoond  of 
tauiin  and  copper.  This  precipitate,  after  being 
separated  ana  washed  several  timet  with  water, 
was  suspended  in  water  and  deoompoMd  with 
snlphoretted  hydrogen.  The  resulting  cupric  sul- 
phide was  filtered  from  the  solution,  the  filtrate 
slightly  acidified  with  sulphuric  acid,  and,  after 
beiag  neutralised  by  means  of  barium  hydrate  nnd 
filtered,  was  evaporated  nearly  to  dryness,  dis- 
eohed  in  90  per  cent,  alcohol,  and  then  treated 
with  sufficient  ether  to  form  about  a  16  per  cent, 
ether  mixture ;  a  dark-  coloured  precipitate  of  small 
tmount  was  filtered  o£P,  aod  the  solution  evapo- 
rated upon  glass  plates.  The  dried  residue  was 
scraped  from  the  glass  in  scales  of  a  dark- yellow 
colour.  This  sample  yielded  0.01  per  cent,  of  ash, 
0.83  per  cent,  of  organic  impurity,  7*25  per  cent, 
water  at  100^  C.  After  making  deductions  for 
these  amounts,  1  gram  of  pure  tannin  required  for 
oxidation  0*6239  gram  of  potassium  permanganate, 
1  gram  of  the  latter  requiring  1*6028  grams  of 
tsnnin.  A  sample  of  gallotanmc  acid,  obtained  in 
the  market,  was  also  tested  in  the  same  way,  aod, 
af/er  making  similar  deductions  for  impurities, 
1  gram  of  the  taunin  required  for  oxidation  07153 
gram  of  potaaaium  permanganate,  I  gram  of  the 
Utter  requiring  1'39&1  gram  of  tannin.  In  carry - 
iog  out  thefie  titrations,  a  water  solution  contain - 
iDg  0  5  gram  of  tannin  in  1,000  grams  was  used, 
25  grama  of  the  solution  being  taken  for  each  titra- 
tion, to  which  were  added  20  oc.  of  a  solution  of 
potassium  sulphindylate,  containing  about  7  grams 
of  the  salt  per  liter,  about  one  liter  of  water  and  a 
few  drops  of  sulphuric  acid.  This  was  titrated 
with  a  one- fortieth  normal  solution  of  potatsiom 
permanganate,  this  concentration  givmg  much 
more  constant  results  than  stronger  ones.  In  the 
above  formula  the  indigo  solution  requires  for 
oxidation  about  one- third  of  the  entire  volome  of 
potassium  permanganate  used.  This  relation  has 
been  found  to  work  as  well  as  one  in  which  the 
indigo  present  would  rf quire  two- thirds  of  the 
volome  of  potastlum  permaagan^  used,  the  latter 
beine  giveu  by  some  writers  as  the  lowest  ratio  in 
which  the  indigo  should  be  present  in  order  to 
lecore  the  complete  oxidation  of  the  tannin  before 
the  solution  becomes  bleached.  When  solutions  of 
the  above  strength  are  used,  and  the  titrations 
carried  oat  very  slowljr,  tiking  at  least  five  or  six 
minutes  for  each  one,  tbis  piooess  serves  as  one  of  the 
beat  for  tbe  estimation  of  commercial  tanning 
materials ;  the  end  reaction,  indicated  by  a  change  of 
colour  fromindigo^blue  to  straw-yellow,  being  quite 
diitinct.  In  teeting  a  sample  of  bark  or  leaves,  a 
weight  of  from  two  to  five  grams  should  be  peroo- 
lattd  with  petroleum  naphtha  (boiling  below  70^  C.) 
in  order  to  first  remove  as  many  substances  not 
tannin  as  pcaaibYe,  and  then  the  tannin  extract 
should  be  made  by  percolating  wiUi  eighty  per 
cent,  alcohol^  the  aloohol  evaporated  and  replaced 
by  water,  this  solutioB  filtered  and  diluted  to  two 
hundred  or  five  hundred  cubic  centimeters.  Ten 
cubic  centimeters  of  this  solution  are  then  titrated 
under  the  aame  conditions  as  above  described. 
The  amoiuit  of  permanganate  required,  less  the 
amount  necessary  for  oxidation  of  the  indigo  used,  is 
the  amount  necessary  for  the  oxidation  of  all  reduc- 
mgsubstancespresent  in  the  extract.  One  hundred 
oabio  centimeters  of  the  latter  are  now  treated 
with  ammonio- cupric  or  ammonio-zino  acetate, 
and  the  tannin  precipitated  as  a  compound  of 
tannin  and  orpper  or  zinc.  After  standing  a  few 
minutes,  the  precipitate  is  filtered  off,  and  the 
nitrate  titrated  in  the  same  maimer  as  the  original 
•olution.  The  amount  of  permanganate  required 
to  oxidise  the  entire  oxidisable  material  of  the 
extract,  lees  the  amount  necessary  for  the  oxida- 
tion after  the  removal  of  the  tannin,  gives  the 
amount  reduced  by  the  tannin  alone.— N.B. 

[46844.]— Olook.— If  you  cannot  burr  the  hand 
•0  as  to  fit  tight  on  the  square  of  the  minute-hand 
spfaidle  or  arbor,  you  can  sorel]^  drop  a  piece  of 
wax  or  something  on  it  when  it  is  in  right  position. 
Ton  indicate  the  remedy  jrouraelf  when  you  say  the 
hand  is  loose.  Make  it  tight— on  the  proper  side, 
sod  it  will  be  right.— Hoboloc^. 

[46847.>-Bqu»tlon.— To  "M.  I.  C.  B."— 
Thankins  -•  M.  X.  C.  E."  for  his  kind  attention,  I 
take  the  liberty  of  giving  a  second  solution  of  the 
adfected  quadratio  equation.  I  would  have  done 
so  before  had  not  examination  work  prevented  me 
from  writing.  Aa  in  my  first  solution,  so  here,  an 
sdf ected  quadratic  occurs  in  the  conne  of  the  soln- 
bou.  which  has,  however— as  was  pointed  out  by 
"3^1.  C.  E.*»  and  Mr.  J.  Lane  Daviei— the  draw- 
hack  of  having  an  equation  of  the  4th  degree  to  be 
solved;  one  solution— and  the  only  one  suitable— 
la  ohriouMm   I  hope  this  solution  will  prove  satis- 


faetory,  for  it  is  quite  sufficient  that  an  adfected 

auadratic  makes  its  appearance  in  the  course  of 
tie  operation,  which,  however,  must  be  essential 
for  the  further  proceeding  of  the  equation.  It  is 
not  necessary  that  the  final  result  is  found  imme- 
diately from  an  adfected  quadratio.  I  almost 
think  that  any  other  way  of  solving  the  equation 
in  a  satisfactory  way  is  impossible.  Usually,  when 
engaged  with  such  an  equation,  I  consider  a  solu- 
tion satisfactory  which  miogs  out  the  correct  re- 
sult in  a  correct  way,  without  limitation  to  any 
one  method.  Acoording  to  my  opinion,  the  ad- 
vantage of  a  method  is  &at  it  gives  a  definite  mode 
of  attacking  a  problem,  while  at  the  same  time  one 
is  not  rigorously  bound  to  the  method  throughout, 
and  so  may  make  a  departure  from  it,  if  it  be 
likely  to  prove  either  easier  or  more  serviceable. 
But  then,  in  the  present  ease,  an  adfected  quad- 
ratio  was  wanted,  and  this  condition  I  have  tried 
to  satisfy.  I  do  not  know  how  far  I  have  suc- 
ceeded, but  humbly  submit  my  solution  to  your 
and  my  opponent's  criticism : — 

j-  +  y  +  c  =  ii ao 

x«  +  y«  4-5«  =  49 • (ii.) 

yr  =  3x(r  -  y)    (iii.) 

Since— 

2  yr  -  (r  -  y)t  -  (r«  +  //«) 
=  (c-y)--(49  -^/, 

we  have,  by  (iii.) — 

(r-s/)«~  (49-a^)  =  --6a:(r-y) 
or-(r  -  5/)«  -  6ir  (3  -  y)  -  (49  -  x«)  =  0  (an 
adfected  quadratio). 

•.•  r-y  =  -  3^:4;  y/ldl^H^. (A). 

Again,  by  (i.)  (u.)  iffz  »  (y  +  r)«  -  y«  -  c* 

=  (U  -  x)*  -  (49  -  x*) 
\'  by  (iii.),  (A)  B      =2  (36  -  lU  +  a^)....(B). 
36  -  11^  +  d:«  =  -  9x*  +  3jr  y/49  f  tx-*. 
Or,  10j«  -  liar  +  86  =  +  3ar  y^'iO  +  &' 
•.•  lOOx*  -  220j^  4-  84U*  -  792a:  +  129G.=  44U« 

+  72^:*. 
'.'  7x*  -  Sbx^  +  100^«  -  198j:  +  324  =  0 
(x  -  2)  (7x3  -  iu*  +   18^  -  162)  =  0 

'.'x         =2 (C). 

'.•y  +  r  =  9 

yr  =6(---y)    (E). 

y*  +  c*  =  45  p). 

By  (C)  (D)  yr  =  18 
,%by(B)r-y=3 
and  by  (0)  5  =  6 
y  =  3 
—A  Medical  Studkxt. 

[46852.]— Swollen  Glands.— Let  *< Inquirer'' 
use  a  <*  wet  bandage,*'  fastened  round  the  affected 
part,  every  night,  viz.,  a  pad  of  linen  three  or  four 
folds  thick,  wetted  ~  and  squeezed  not  too  dry- 
outside  this  a  thicker  and  larger  pad  to  check  the 
drying  of  the  wet  one ;  fasten  all  round  the  neck, 
or  the  head,  according  to  the  situation  of  the 
swellings.  Put  on  so  ti^tly  that  air  shall  not  get 
in  between  the  wet  bandage  and  the  skin,  but  not 
80  tightly  as  to  impede  circulation  by  pressure. 
Apply  for  weeks  or  months  until  the  lumps  are  dis« 
persed.  In  the  morning,  rinse  the  pad  in  clean 
water,  and  dry  it  for  use  next  night. —Bxpesienob. 

[46900.]— UountiBff.  DUoro.  I^ans.- For 
mounting  a  plano-convex  with  the  plane  side  out- 
side, turn  a  concave  shoulder  into  which  the  lens 
will  fit,  as  truly  as  you  can  turn  it ;  then  turn  a 
sharp  bevel,  not  a  long  one,  but  abort  and  sharp,  so 
that  only  a  little  will  roll  over;  put  lens  in  position, 
hold  it  there,  and  burnish  over.  It  requires  care, 
but  you  would  soon  do  it. — W.  J.  Lutoastbr. 

[46903.]-Bl6otrlo  BeU.— Make  the  bobbin 
same  thickness  as  the  diameter  of  core,  then  let 
the  armature  be  |in.  away  from  poles  when  at 
rest ;  then  paste  on  the  inner  side  of  armature  a 
piece  of  thin  cardboard;  this  will  prevent  the 
armature  sticking,  and  will  prevent  any  jarring 
noise.— W.  J.  Lahcastkr. 

[46905.]  —  Inoandesoent  laghtinff.  —  The 
question  put  by  **tkaweed"  cannot  well  be 
answered  without  trial.  The  battery  named  is  not 
suited  to  the  purpose ;  but  if  **  Seaweed"  has  the 
cells  and  the  lamps,  he  might  try  for  the  benefit  of 
fellow-readers.- J.  L.  M. 

[46910.]— Soap-tfaklnc— To  determine  i^- 
proximatelv  the  amount  of  soda  in  the  leys, 
*'  Svenska  '*  must  ascertain  the  specific  gravity  of 
the  solution— by  means  of  a  hydrometer,  or  other- 
wise—and then  refer  to  some  table  whidi  gives  the 
percentage  of  soda  in  solutions  of  different  densities. 
(Bavley's  **  Pooketbook  for  Chemists,"  Spon,  6s., 
contains  the  required  table. )  "  Svenska  "  would, 
however,  obtain  a  far  more  accurate  result  if  he 
determined  the  amount  of  soda  by  means  of  a 
standard  add  solution.  So  many  degrees  **B." 
denotes  so  many  degrees  of  Beaum^'s  hydrometer ; 
a  table  comparing  the  degrees  of  the  hydrometers 
of  Beaum<^  and  othMrs.  witti  spedfle  gravity  degrees, 
is  also  given  in  Bayley's  admirable  little  book. — 
Ftghaijon  Phibbs. 

[46941.]— Soap-lCaking.— I  have  not  noticed 


an  answer  to  <*Svenska'8"  quettion,  and  I  only 
write  a  line  to  tell  him  to  beware  he  don't  get  the 
Excise  upon  him,  which,  unless  things  are  altered, 
he  may  do.— Enw.  Tbos.  Sooit. 

[46944.]— To  Kr.  Lanoaater.— Perhaps  the 
simplest  method  for  you  to  adopt  is  to  drill  a  hole 
into  the  top  of  the  carbons,  right  through,  then 
widen  the  hole  in  the  centre,  run  a  wire  through, 
and  fill  up  the  hole  with  solder,  then  take  the  wire 
upwards,  and  soak  the  whole  of  the  upper  nart  of 
the  carbon  in  melted  paraffin,  and  you  will  have  a 
connection  that  will  last  a  long  time.— W.  J. 
Lancaster. 

[46945.]— Leolanohe  Battery.— The  carbon, 
&o.f  will  do  again,  but  you  had  better  have  new 
porous  pots ;  the  old  onee  would  be  a  source  of 
armoyance  if  used  again.  Well  wash  the  carbon, 
&c.,  before  putting  mto  cell  again,  and  add  some 
freui  manganese.  Ordinary  sal-ammoniac  answers 
every  purpose  ;  there  is  no  necessity  to  pay  a  high 
price  for  it.— W.  J.  Lancaster. 

[46958.J— Half  -  Ohronometer.— In  correction 
of  reply  to  same  by  "T.  M  ,"  I  beg  to  say  that 
the  reply  by  Ot.  H.  Stockton,  which  appears  on  p. 
270,  is  a  correct  description  of  the  escapement 
called '  *  Morton*s  patent,"  to  which  the  term  *  *  lever- 
chronometer"  or  "half -chronometer"  is  quite  an* 
pUoable.  But  his  remark  that  **  it  is  not  liked  by 
watchmakers"  is  only  partially  correct.  I  have 
never  met  with  any  who  thoroughly  understood  it 
who  had  any  objeotiom  to  it.  It  is  no  more  difficult 
to  adjust  or  repair  than  the  chronometer^  or  even 
the  lever  escapement,  and  aa  a  pocket  timekeeper 
it  is  much  more  reliable,  being  lets  infioenced  by 
any  shakiog  or  motion  to  which  it  may  be 
subjected  when  being  carried  in  the  pocket. 
**  T.  M."  says  that  **  Morton's  patent  is  an  escape- 
ment never  used."  To  the  contrary,  I  may  state  that 
before  commencing  business  on  my  own  accoant,  I 
was  employed  by  Mr.  Morton  in  the  manufacture 
of  his  patent  watches  until  he  left  Liverpool,  and 
afterwards  by  the  man  who  bought  an  interest  in 
the  patent,  daring  which  time  a  great  number  of 
them  passed  through  my  hande.  Since  then  I  have 
had  many  of  them  in  nand  for  repairs,  &c.,  and 
only  a  few  days  ago  I  had  one  to  dean.  With 
regard  to  lever  watches  bdog  passed  off  as  chro- 
nometers, I  can  only  say  that  I  never  knew  of  it 
being  done  by  any  practical  watchmaker;  but, 
unfortunately,  too  many  jewellers,  drapers,  tailors, 
and  such  people  have  lately  gone  in  for  the  sale  of 
watches,  and  they  mark  them  up  and  repeaent 
them  as  being  all  that  is  wonderful  and  good, 
without  having  the  slightest  knowledge  of  what 
tbe  attides  really  are ;  so  whoever  goes  to  buy 
from  them,  instead  of  from  practical  men  who  have 
reputations  at  stake,  must  expect  to  be  eerved 
accordingly.  Plenty  of  people  have  the  ambition 
to  be  possessed  of  first-class  watdies,  but  begrudge 
a  reasonable  price  for  them,  and  it  is  such  bargain 
hunters  who  are  always  taken  in  by  unscrupulous 
traders,  who  are  always  ready  to  humour  such 
customers,  and  extract  the  money  from  their 
pockets  by  representing  the  articles  as  being  worth 
three  times  as  much  as  they  are  asking  for  them, 
said  artides  being  got  up  to  imitate  genuine  naea, 
and  to  deceive  the  unpractised  eye.— J.  C,  Liver- 
pool. 

[46962.]— Stereosooplo  Oamera.— I  gave,  some 
time  ago,  air  Uie  information  you  require  about 
making  a  camera,  and  all  that  you  will  have  to  do 
will  be  to  make  the  oamera  to  take  a  plate  6}tn.  by 
3^in. ;  then  have  a  division  in  the  centre  of  the 
camera  to  keep  the  two  halves  distinct,  aod  use 
two  lenses.  **Le  Merveilleux"  is  the  kind  of 
camera  you  should  make,  and  the  easiest  way  to  go 
to  work  would  be  to  make  two  bodies,  S^in.  square, 
instead  of  one  wide  one,  with  a  division  in  the 
centre.— W.  J.  Lancaster. 


;.]— French  liocomotlves.- To  Mr.  B. 
E.'  B.  Tratman.— The  sketches  I  sent  were  the 
elevations  of  standard  fast  locomotives  for  the 
Western  and  Northern  Bailways  of  France.  For 
ordinary  and  goods  trains  there  are  spedal  types 
that  mark  an  epoch  in  the  history  of  the  French 
locomotives.  The  single  driving-wheel  eoginee 
are  not  now  used  for  main  or  branch  traffic.  These 
engines  have  been  transformed,  either  into  four- 
coupled  ones  or  into  taok-enginee  only.  We  must 
except,  however,  the  following  companies :— Paris - 
Orleans,  two  ^pes :  the  oldest,  by  0.  Polonceau, 
was  built  in  1855,  according  to  what  is  named 
here,  the  Allan  or  Crewe  type ;  the  more  recent  by 
M  Forquenot,  inside  frame,  outside  cylinders  and 
valve  gear.  The  Northern  Bulway,  along  with  the 
Eastern,  still  use  the  Orampton,  the  former  for  the 
tidal  trains.  The  Paris,  Lyons,  and  Mediterranean 
Bailways  had  also  Cramptons,  but,  thyough  pree- 
sure  of  traffic,  they  had  to  build  more  x>ow«rful 
engines  (1868),  and  so  they  sold  their  Cramptons  to 
the  Northern.  I  must  not  forget  to  say  that  the 
Northern  was  the  first  to  adopt  this  beautiful 
engine  in  1847,  whence  Mr.  Crampton  made  hia 
money.  The  adoption  of  this  peculiar  system 
marks  the  beginning  of  a  new  epoeh  in  Frendi 

Cractice.     AfterwaiSs,    the  French  locomotives 
orrow   from  the    Crampton    all    their  leading 
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fafttures ;  the  boiler,  the  regulator- box,  the  oaUide 
gear,  mounted  on  a  return  orank,  deii^ned  by 
Saognier ;  all  these  improyements  have  originated 
^ith  the  adoption  of  tne  Oamptoni.  The  result 
was,  also,  that  from  that  time,  ezjpress  outside 
cylinders  would  be  preferred,  since  facilities  were 
provided  for  putting  the  gear  outside.  But  the 
Northern  Bsihraj  of  France  seems  to  hare  taken 
lately  to  the  reproduction  of  English  practiee.  I  am 
tendmg  a  sketcb  of  the  tender  of  the  Western 


[47012.]~TranMiiitt«r.— A  pair  of  Bell  tele- 
phones will  do  all  ^ou  require,  aud  will  save  a  lot 
of  trouble  in  keeping  in  order.  The  articulation 
of  the*' bell''  is  much  purer  than  in  the  loud- 
speakiog  transmitter.  You  can  get  any  amount  of 
noise,  but  the  articulation  is  nothing  like  so  clear 
for  so  short  a  distance.  I  would  have  a  pair  of 
"Bells."  Tou  would  find  a  speaking-tube  muo h 
less  trouble  than  the  telephone,  and  really  mor  e 
efficient.— W.  J.  Lancastsb. 

[47012.1~TnuiBmitter.— I  inoloM  sketch  of  a 
transmitter  whieh  I  have  found  to  give  good  re- 
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engines.  I  am  serry  I  eumot  get  that  of  the 
Northern,  as  they  were  only  begimring  to  design  it 
when  I  left  France,  it  is  very  difficult  to  under* 
stand  why  the  majority  of  our  tenders  in  France 
are  only  four-wheeled.  This  ene  it  also  mounted 
on  four  wheels.  It  is  built  like  the  Great 
Northern  and  North- Western  tenders-- viz.,  with 
timber  and  frame-plate  for  the  carriage.  Stiiman's 
brake  is  used,  as  is  so  favourite  with  the  Western 
of  France ;  this  disposition  does  not  at  all  prechxde 
the  use  of  the  Westingbouse  brake-cylinder;  on 
the  contrary,  the  Westioghouse  disposal  is  a 
powerful  oomplemeut  of  this  peculiar  sort  of  brake. 
The  bell  on  the  tender  is  for  the  use  of  the  train's 
guard ;  but,  as  the  Westinghouse  Company  have 
found  that  their  brake  can  be  made  a  means  of 
communication  between  driver,  passenger,  or 
guard,  this  bell  is  not  so  important  now  as  it  used 
to  be.  The  following  are  the  dimensions  .-—Wheel 
base,  2,800mm. ;  diameter  of  wheels,  1,120mm.  ; 
Contents  of  tanks,  6,500  litres :  weight  full,  21 
iant,  Plate  thickness  :  Eztemal,  4-6nim. :  horse- 
shoe, 4mro. ;  top  and  bottom,  5mm.— Ed.  Gobsst, 
B.Sc.,  Islington. 

l47001.]->MiAiatare  £Uotrlc  Xiaht.— To 
Mb.  Lakoasteb. — You  oan  have  a  small  globe 
eontainiag  a  short  piece  of  platinum  wire,  and 
oarrv  some  Ledanobe  cells  in  your  pocket ;  or  yon 
oan  have  chloride  of  silver  cells.  But  at  the  best, 
it  is  not  wortb  the  trouble  and  oaniage. — W.  J. 
LaKoaaTEB. 

[47007.]— Photographic— Probably,  owing  to 
small  air-bubbles  adhering  to  the  sumce  of  the 

Flates,  and  preventing  the  action  of  the  developer, 
f  rocking  the  tray  does  not  remove  them,  toueh 
them  with  the  tip  of  the  finger  or  a  small,  soft- 
haired  brush.  To  remedy  any  which  should  be 
overlooked,  spot  out  on  negative  with  black  vamish, 
and  on  prints  with  suitable  colour.  To  prevent 
frilling,  if  treatment  with  common  alum,  as  per 
Swan's  instrurtions,  does  not  answer,  Iry  chrome 
alum,  about  20gr.  to  loz.  water.— W.  Robucsojt, 
jTjy.  : 

[47010.]  —  Kagneto-Xlectro  Machine.  —  Of  I 
course  you  can  magnetite  the  steel  magnet  with 
the  current  from  60  Smee*s  cells.  Wind  three  or 
four  coiU  of  insulated  wire  from  one  end  to  the 
other,  then  send  the  current  through  until  the 
magnet  will  hold  up  at  least  71b.  when  the  circuit 
is  open.  You  can  use  the  electro- magnet  instead, 
and  magnetise  the  steel  with  it,  if  you  have  the 
electro-magnet  already  made.— W.  J.  Lancastbb. 

[47011.]— The  Voice.— Good  singing  is  de- 
pendent on  command  of  the  breath  and  the  muscles 
of  the  vocal  organs,  on  good  quality  of  tone,  and 
dear,  active  pronunciation.  Sustaining  power  can 
be  gained  by  sinking  a  steady  tone  until  it  is  pos- 
sible to  hold  on  for  nearly  a  minute.  Inspirations 
should  alvajs  be  through  the  nose.  The  longs 
should  be  filled  from  the  bottom  first  The 
shoulders  should  on  no  account  be  raised  in  breath- 
ing. Good  quality  can  only  be  produced  by  making 
the  tones  '*  forward,"  or  by  directing  the  breath 
to  the  lips.  Nasality  is  corrected  by  practising  the 
gape.  Flexibility  or  agility  of  voice  is  best  attained 
by  practising  the  interval  of  a  semitone  to  the 
word  <*  koo."  Strength  of  lips,  tongue,  and  throat 
is  obtained  by  practice  of  alliterative  groups  of 
words  introducing  labials,  dentals,  and  gutturals. 
Hoarseness  and  dryness  of  the  throat  during  sing- 
ing are  often  caused  by  nervousness.  The  bMt 
remedies  I  have  met  with  for  sore  throat  are 
Phelps  Brown's  oatatrh  cure  and  an  iron  tonic,  both 
used  as  gargles.  It  is  impossible  to  do  justice  to 
this  subject  in  a  condensed  reply.  If  the  Editor 
thinks  a  few  articles  would  be  useful,  I  shall  be 
glad  to  write  them.  I  shall  also  be  glad  to  receive 
any  oommunicationa,  and  will  reply  to  any  queries 
wliich  I  am  able  to  answer.— J.  Wallis.  Byde. 
I.Wight. 
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suits.  The  two  carbons  A  A  are  fin.  square ;  B  B 
are  the  same  thickness,  but  Hin.  i(mg ;  the  three 
rollers  C  C  G  are  2in.  by  ^in.,  rounded  at  the  ends, 
and  are  fitted  loosely  into  the  oarbon -blocks ;  a 
piece  of  copper  wire,  24  gauge,  is  twisted  round 
the  two  carbons  A  A — one  end  to  telephone,  the 
other  to  copper  of  battery.  The  four  carbon* 
blocks  are  glued  on  a  piece  of  pine  4in.  thick, 
which  forms  the  lid  of  a  box  9in.  by  7in.  by  Sin. 
Any  question  answered. — Electibio. 

[47016.]— Oroenhouae.  —  Why  not  out  them 
sqoare  and  put  an  extra  pane  in.  You  oan  get  an 
efficient  glass-cutter  for  Is.  6d.— W.  E.  K. 

[470l6.1-BepairUifir  Ebonite  Dlah.— I  Should 
use  a  little  guttapercha  applied  with  a  hot  iron. — 
W.  Robinson,  jx7n. 

[47018.]— Mas.  Bao.  Degree.— To  take 'this 
degree  in  Trinity  College,  Dublin,  the  candidate 
must  be  matiicalaited  in  arts,  and  must  pass  an  ex- 
amination in  the  iollowingsubjects:—!,  English 
compoaition,  history,  aiul  literature ;  2,  a  modem 
language  (Italian,  Grerman,  or  French) ;  3,  Latin, 
or,  instead  of  it,  a  seoond  modem  language ;  4,  arith- 
metic. He  muat  also  compose  apiece  of  vooal  music, 
of  which  a  portion  at  least  shall  be  in  five  real 
parts,  vrith  accompaniments  for  a  stringed  band  or 
organ  ;  this  composition,  if  approved  of  by  the 
board,  is  to  be  publicly  performed,  in  such  plac« 
and  manner  as  thev  shall  direct,  at  the  expense  of 
the  candidate.  The  candidate  must  produce  a 
certificate  proving  that  he  has  studied  or  practised 
music  for  seven  years.  Before  the  private  grace  of 
the  house  is  obtained,  the  candidate  must  pass  an 
examination  in  the  theory  and  grammar  of  music, 
and  in  thorough  bass.  He  will  also  be  required  to 
write  extemi>ore,  and  within  a  given  time,  a  piece 
of  counterpoint  on  a  proposed  subject.  Now,  as  to 
fees.  In  order  to  matriculate,  the  candidate  will 
not  have  to  pass  any  examination  except  that  men- 
tioned above ;  but  I  beliaVA  he  will  have  to  pay  the 
regular  entrance  fees  of  £15,  which  also  keeps  his 
name  on  the  college  books  for  the  half-year  then 
current ;  if  he  does  not  complete  the  entire  matter 
during  that  half-year,  he  will  have  to  pay  £S  8s. 
to  keep  his  name  on  for  thenext  half  •'year,  and  the 
fee  for  the  degree  is  £  10  unices  the  candidate  is 
abeadj  a  graduate  in  arts,  in  which  case  it  is  £ ') : 
there  is  also  a  fee  of  30j.  for  the  **  Testimonium  ** 
of  the  degree.  The  half-years  commence  on  1st 
April  and  Ist  Gctober,  and  commencements  at 
which  the  degrees  are  conferred  are  held  in  October, 
December,  on  Shrove  Tuesday,  and  in  July.  Tho 
full  score  of  the  mm-ical  composition  required  for 
the  degree  must  be  lodged  with  the  Senior  Proctor 
one  month  at  least  before  the  conunencements  at 
which  the  degree  is  to  be  conferred.  This  is  about 
all  the  information  I  can  give  ;  but  the  querist,  if 
he  has  any  idea  of  taking  out  the  degree  in  Dublin, 
should  write  to  Sir  Bobert  P.  Stewart,  Mus.  Doc., 
Professor  of  Music,  Trin.  Col.,  Dublin,  for  particu- 
lars of  the  various  examinations,  and  the  best  time 
to  go  in  for  them ;  he  should  do  so  at  once,  as  the 
long  vacation  vrill  shortly  commence,  and  no  one 
will  be  in  college  till  October.  As  to  time  it  will 
take,  if  querist  is  able  to  do  it,  he  oan  have  his 
degree  by  Christmas,  or,  at  any  rate,  by  Shrove 
Tuesday,  but,  of  course,  it  is  impossible  to  tell  how 
long  he  will  take  to  prepare  for  the  examination. 
By  the  way,  does  **  Medical  Student"  really  know 


anything  about  musioal  degrees  at  the  English 
Univemties  P  If  so,  there  must  have  hsso  gisat 
changes,  at  Oxford,  at  least,  of  late  ysars,  u  some 
years  ago  reridence  was  certainly  not  reqoiftd  for 
musical  degrees  at  Oxford,  but  I  can  give  no  usx- 
tioulars  of  what  is  rQquired.^G.  J,  H.,  M.A., 
T.C.D. 

[47020.] -tf  us.  Bao.  Pegwe.— Besidsoes  wsd 
not  to  be  required  at  Cambridge  for  a  degiesia 
music,  but  many  ohanges  have  taksn  pUoa  of  Iste 
years.  A  letter  addressed  to  the  tutor  of  aay  sol- 
lege  (Pembroke,  Cains,  Trinity  Hall,  for  eu»|l»). 
would  receive  attention,  and  the  mquinrvoold 
obtain  all  particaUrs.— BoenmuczAy. 

[47020.]'KuB.  Bac.  Degree.— Beddoiee  for 
musical  degrees  is  not  required  either  at  OamMdi^ 
or  Oxford.  It  is  necessary  first  to  pasa  a  pttlisu- 
nary  Arte  test :  certain  sections  of  the  senior  loesl 
exam,  will  suffice.  All  particulars  may  be  obtsiasd 
from  the  University  Calendar. —A  Mtuicii 
Stubeht* 

[47023.]-€ea.81okne8e-If  the  qo#risl  iri&sifsr 
to  a  ztply  on  this  subject  in  Vol.  XXVII.,  p.  ^2, 
he  will  find  a  remedy  on  the  principle  of  Dx. 
Edmunds'  recommendation  to  adapt  his  bodj  to  tks 
motion  of  the  veMel.  The  reply  refenedio  gifsi 
deUiU  of  how  to  do  this.  Lately,  I  was  told  by  s 
person  who  had  tried  it,  that  it  was  lucoessful.- 
Bbeccwaxl. 

[47032.]— Stonehenge  and  Sun  Worrtiip.- 
In  letter  20088,  ••A  Fellow  of  the  E.AS.^' wo- 
miMs  **Neo  "  some  information  about  the  paiot  d 
eadiest  sun-rishig.  Will  he  please  do  the  same 
for  me  with  regard  to  Stonehenge,  as  it  is  very 
probable  that  I  shall  be  there  at  the  right  time  to 
make  a  few  observations ;  and  should  any  rssidts 
accrue,  they  shall  be  reported.  I  think  Stm 
Worship  should  not  have  been  entered  into  tte 
question ;  it  'seems  more  likely  that  the  stoow 
which  we  are  noticing— i.e.,  those  pointing  towsrtli 
earliest  sun-rising— were  placed  there  for  astro- 
nomiciJ  purposes.— H.  Stoose. 

[47034.1  — I>og.Ohxick.  —  "E.  D.,"  in  yror 
number  for  May  26th,  asks  for  a  description  of  s 
dog-chuck.  The  only  one  I  know  of  that  name  a 
an  ordinary  face-plate  used  with  dogs  for  gripping 
work  by  the  edge.    Fig.  1  is  a  froai  ^w  of  seas, 


/=-  / 


.   / 


showing  four  dogs  in  position,  with  pindiisg  Misin 
set  radially ;  but  they  may  be  turned  round  in  say 
position  te  suit  shape  of  vrork.  The  faoe-plaie 
may  be  merely  drilled  with  a  number  of  holes,  or 
havefourradialslotsforusewithholding-downbolti, 
and  a  number  of  holes  in  the  intermediate  anaoes, 
as  well  as  in  the  one  shown.    Fig.  2  ia  an  enlarged 


view  of  the  dog ;  it  oouaisti  of  a  square-headed 
bolL  with  another  screw  tapped  crosswise teuffh 
thehead.  The  shank  of  bolt  is  inserted  ia  mcii* 
ever  hole  on  face-plate  suits,  and  is  damped  f /the 
nut  at  back  of  chuck;  the  shank  shoula  be  left  m 
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looff  as  potsiUe,  as  it  ii  often  neemntj  to  nise 
bead  of  bolt  on  washen  to  suit  diffennt  thiek- 
068868  of  work.  The  beads  of  mine  are  lin. 
sywn  and  |in.  thick,  the  pinehini^- screws  are 
^iQm  and  may  haye  a  trayel  of  lin.  The  plain  part 
of  diank  ia  |in.,  and  the  sorew  part  iin.  diameter. 
Fig.  3  is  a  Tommjr  to  be  nsed  in  tnming  the 
capitan  heads  of  pinching  aorewa.  I  often  use 
thsse  dogs  on  the  catch-plate  of  my  lathe  when 
tuzniag  square  bars  of  wood  or  iron  between 
oaotres,  aad  they  serre  as  both  carrier  and  driver- 
anii.->F.  W.  Q. 

[47085. l—SafMy- Valve  fbr  Kitchen  BoUer. 
—Mr,  C.  Stnart,  of  Bletohley  Ironworks,  m«k«e  a 
oeial  safety-TalTo  for  kitolMn-boUers.  If  yon 
osmwrnrimte  with  hicif  I  haye  no  doabt  he  will 
isad  yoB  full  partionlars  of  samei — H.  A. 

[47012.]  —  Fixlnff  Alaram  to  American 
Clock. — In  these  days  of  electrical  science  yon 
ihould  state  whether  you  require  a  mechanical 
or  electrical  alamm.  Say  if  latter,  and  I  will  reply. 
— H.  Stoocb. 

[47043.1  ^Oanaera.— The  lens  described  I 
should  take  to  be  a  quarteie-piate  one  (4^  by  3^), 
bat  the  front  combination  need  alone  for  landaoi^ 
purposes  would  probably  coyer  at  least  half -plate 
flixs  (6 J  by  4]).— W,  Bobomon,  jun. 

[47061.] — Orutohes,  d^c.^Tou«h  wood,  not  too 
light,  is  what  '*B."  wants.  Ha  will  find  aah 
about  the  best  timber  to  use.  On  hia  own  (or  hia 
joiner*!)  judgment  rests  the  choosing  of  a  atzaight- 
gftined  piece.  We  haye  had  more  than  a  little 
experience  in  our  family.— H.  0*B. 

[47053.]  —  A  duestioa  for  Speotnxm 
Aaalyats. — Ground  glass  has  no  effect  whateyer 
apon  sunlight  beyend  softening  and  diffa»ing 
toe  rays.  Unless,  therefore,  there  is  something 
pecuhar  about  the  com^sition  of  the  glass  which 
would  render  it  unsuitable  eyen  if  un ground, 
soma  other  cause  must  be  sought  for  the  plants 
failing.— W.  Bobimson,  Jun. 

("47062.]— Plaster  Oasts.— Saak  the  cists  in 
muk,  add  an  atom  of  boracic  acid  to  keep  the  milk 
from  turning.  When  dry,  the  casts  will  take  a 
good  polish.— ZsLiA  Xauit. 

[47062.]— Plaster  Oasts.  — Caats  ought  to  be 
left  alone  after  they  are  taken  from  the  mould,  un- 
less the  querist  underatanda  anatomy  and  drapery. 
If  ha  will  write  again  and  tell  me  whether  the  caata 
are  from  a  pieoe  mould  or  waate  mould,  I  might 
be  able  to  help  him.  The  caat  can  be  made  to  look 
a  slight  cresuny  yellow  if  he  oils  it  with  boiled 
linseed-oil,  taking  care  to  eyenl^  coyer  the  cast, 
and  that  no  froth- bajt>bles  are  m  the  comers.— 

SctTLPTOB. 

[47064.]— Plight  of  Klfle-BuUet.— The  curye 
described  will  be  a  parabola,  with  the  muzzle  of  the 
gon  f or  yertez,  sinoe  the  force  of  the  wind  is  a 
uaiformly  aooelerating  force.  In  calculating  the 
deriation  in  horizontal  direction,  we  may  imagine 
that  the  foroe  of  the  wind  is  the  only  force  aottng 
upon  the  bullet.  Let  a  denote  the  aooeleration  in 
feet  per  second  of  the  force  of  the  wind,  S  the 
deriation  in  feet  m  the  time  t.  Then  8  =  ^  0  f ' 
.-.  a  «B  1  /  t*t  since  here  B  =3  ^ft.  Now  sinoe  the 
horizontal  yelocity  of  the  gun  is  uniform,  if  tl»e 
ballet  trayela  100  yards  in  time  t,  it  will  trayel  200 
juds  in  time  2 1^  and  so  on ;  therefore,  in  aboye 
equation,  substituting  theyalue  1  /  t*  for  0,  and  for 
^the  sttooeaaiye  yalues  2^,  3^  4^  &o.,  we  get  for  the 
deriations  at  200,  300  yards,  &o.,  2ft,  4a  ft,  8ft., 

.  [47064.]— Plight  of  Bllle-BuUet.—nie  curve 
in  a  horizontal  direction  would  be  a  parabola, 
aaee  the  action  of  the  wind  is  constant.  Suppose 
A.  to  be  the  muzzle  of  the  gun,  A  Q  the  path  of  the 


[47067.]  — 2>ynamite.— 1.  B^  all  meaaa  pot  it  in 
a  nolo  bored  for  the  purpose— m  a  root  as  near  the 
centre  of  the  solid  part  of  the  root  as  possible— not 
the  stem,  but  root ;  and  it  breaks  better.    Thsstem 


boUet,  and  A  P  a  horizontal  line.  Let  P  Q  be 
drawn  perpendicular  to  A  P.  Then  by  conic  aeotioos 
we  haye  the  formula— P  Q«  =  A  P« ,  4  A  S ;  where 
i?  ia  the  focus  of  the  parabola.  Since  the  deyiation 
it  100  yards  is  Cio.,  we  find  from  the  formula,  A  S  = 
15,000  yards.  .-.  P  Q^  =  A  P»  /  60,000,  from  which 
we  get  required  deviations ;  i.e., 

at  200  yards  24in. 
at  300  yards  54 
at  400  yards  96 
at  600  yards  156 
at  600  yards  216 
— Hiotisus. 

[47065.]- Ghilffe'a  Medical  Battery.  -  The 
cause  ia  that  the  resiatanoe  of  the  primary  suits  the 

cell.— GlOBOB  TOLMAK. 


ia  moce  apt  to  split,  but  plenty  of  power  will 
it  in  an^  case ;  in  a  rock  towards  the  centre,  but 
about  9m.  deep  in  a  stone  30in.  diameter  is  am|de. 
Ayoid  drilling  into  or  to  a  joint,  it  will  take  from 
three  to  six  times  the  quantity  if  applied  loose  on 
the  top  or  bottom.  It  is  a  sheer  waste  of  money  to 
use  it  so  upon  roots.  2.  All  nitro- glycerine  com- 
pounds will  giye  you  a  fearful  headache  after  ex- 
plosion—•.«.,  the  fumes,  and  much  more  so  if  the 
exploeiye  is  burnt  and  not  properly  exploded  :  but 
all  miners  ayoid  going  into  it  till  the  fumes  haye 
cleared  somewhsit  Dynamiteis  the  worst  for  doing 
so,  owing  to  its  high  percentage  of  nitric  acid  which 
is  diff  usedj  as  it  were,  into  a  fine  spray  at  the  explo- 
siouj  and  is  inhaled  by  the  men.  If  you  handle  it 
freely  or  smell  at  it  strongly,  you  will  soon  find  the 
headache,  and  perhaps  the  moat  agonising  one  you 
eyer  had ;  but  miners  seem  to  get  wonderfully  used 
to  it  3.  For  that  particular  purpose  dynamite  is 
beet— powder  is  next  to  useless.  For  general  min- 
ing work,  dynamite  for  all  wet,  dose-oomered^  or 
bflkd  ground,  still  keepe  the  lead  ;  but  otherwise  it  is 
quite  worth  a  user*s  time  to  see  what  lithofracteur 
and  tonite  will  do.  Tonite  has  of  late  made  good 
improyements,  that  it  amounts  to  a  queation  of  time 
to  proye  which  is  the  besb  uniyersal  exploeiye  for 
mining  purposes.— M.  C. 

t 47068.]— Swelled,  Ac ,  Knees  and  Jolnte. 
haye  proyed  the  effieaoy  of  the  two  following 
remedies :— Foe  aoy  swelled  or  atiff  joint,  from 
whateyer  cause— if  the  bone  aeema  to  be  affected- 
use  a  poultice  of  the  i^reen  herb  called  **  Mouse- 
Ear  Obickweed."  It  is  now  (June  and  summer 
months^  well  in  season.  Chop  up  fine  a  good 
handful  of  the  green  plant,  put  into  a  clean  pan 
with  some  nice  sweet  lard ;  stir  them  together  oyer 
a  dear  fire  until  you  have  the  herb  cooked  enough 
to  make  a  nice  soft  poultioe.  Pour  this  out  into  a 
double  piece  of  rag.  aad  bind  it,  nicely  hot,  upon 
the  alfected  pari  at  bedtime.  Of  course,  you  wrap 
all  up  warmly.  Benew  the  poultioe  in  the  morn- 
ing. Three  or  four  da^  ahoold  produce  oon- 
sjaarable  improyament  This  plant  is  coarser  aad 
larger  than  the  common  chioicweed.  Another: 
Make  a  poultioe  of  white  bread«  or  of  fine  oatmeal 
very  well  boiled :  sprinkle  the  surfaee  well  with 
finely- [^ound  cayenne  pepper,  and  apply  it  to  the 
weak  limb,  the  pepper  next  the  skin.  It  may  be 
renewed  after  a  few  hours — that  is,  when  its  pecu- 
liar stinging  has  subsided,  and  before  the  poultioe 
beoomes  dry,  which  makes  it  stiff  and  uncomfort- 
able, as  well  as  useless.  I  knew  a  case  of  incurable 
diseaee  of  the  knee-joint,  the  patient  suffering 
agony  ^^en  the  paroxysms  of  pam  recurred,  con- 
tinuadl^  disturbing  deep— a  case  of  yeara'  atanding, 
andqmte  beyond  recoyery— but  through  the  sooth- 
ing effect  of  cayenne  poultices  at  night,  sleep  was 
obtained  for  fiye  to  six  hours  at  a  time— sound  and 
lefttehiug  sleep ! —greatly  to  the  astonishment  of 
the  attending  M.D.,  who  had  belieyed  that  he  had 
peevioasly  exhausted  all  the  Teaonceea  ci  soicBoe, 
but  eould  not  equal  the  cayenne.  It  rouses  natare 
to  a  more  yigorous  healthy  action,  and  thus  pro- 
motes  the  restoration  of  h^th.^H>  0*B. 

[47068.]  —  Swelling  and  Pain  about  the 
Blnees  — ^From  the  description  given  by  *'  Pontus" 
of  his  son*s  knee,  I  should  think  it  is  very  much 
like,  if  not  the  same,  as  my  wife  suffered  from 
some  14  ^ears  since.  If  so,  and  if  what  I  strongly 
advise  him  to  try  does  him  aoy  good,  I  shall  be 
amply  repaid  from  the  trust  placed  in  my  recom- 
mendation. My  wife's  knee  got  bid  very  suddenly 
from  a  cold  caught  from  walking  through  some 
fields.  She  went  to  a  ball  on  the  Wednesday ;  on 
the  Thursday  she  took  this  walk,  and  on  the 
Friday  morning,  about  11,  feeUng  something 
s«)rious  the  matter,  she  sent  for  the  doctor ;  and 
when  I  say  she  was  on  her  back  from  that  day  for 
three  months,  you  will  own  she  was  very  bad. 
The  remedy  consisted  of  hot  bran  poultices 
applied  every  quarter  of  an  hour— at  least  that 
waa  the  doctor*s  order— but  it  could  not  be 
done  oftener  than  every  20  minutes  at  first, 
owing  to  the  very  great  difficulty  in  being 
able  to  get  them  ready.  We  tried  by  making  them 
with  fresh  bran  and  boiling  water ;  then  by  pour- 
ing fresh  hot  water  to  the  already- made  poultices, 
and  squeezing  the  surplus  water  from  them ;  next 
by  emptying  the  bran  into  an  iron  saucepan ;  but 
this  was  found  to  bum  very  quiokJy,  and  before 
tha  bran  got  hot  enough,  for  you  must  bear  in 
mind  we  were  limited  to,  if  x>osaible,  a  quarter  of 
an  hour ;  and,  lastly,  we  were  reoonmiended  what 
turned  out  to  be  the  best  of  all— viz.,  to  put  the 
(newly-made)  poultioe  into  a  flannel  bag,  and 
sew  the  end  up  fiat.  This  was  alarays  put  into 
a  steamer  over  boiling  water,  and  the  steam  play- 
ing round  it  penetrated  it  so  thoroughly  that  it  was 
always  hot  enough  by  the  time  it  was  wanted.  It 
must  be  understood  that  two  poultices  were  in  use 
at  the  same  time,  the  one  getting  hot  while  the 
other  was  on  the  knee— and  they  were  always 
placed  on  as  hot  as  it  could  be  borne  on  the  back 
of  the  hand.    The  clothes  were  lifted  up  at  the  I 


side  to  change  the  poultices,  which  waa  done  for 
over  two  months  every  twenty  minutes,  night  and 
day,  three  of  us  taking  our  turn  to  attend  to  it 
Towards  the  last  the  knee  was  painted  with  iodine, 
and  the  leg  was  put  in  a  guttapercba  splint,  with 
the  knee  slightly  bent.  This  was  kept  on  some 
little  time  after  she  got  up ;  but  not  being  able  to 
use  her  leg  she  was  at  fint  carried  up  and  down 
stairs ;  then  the  leg  was  supported  while  she  lifted 
herself  backwards  upstairs.  After  a  time  she  used 
crutches,  and  about  eight  months  after  that  she 
went  to  Buxton  to  the  baths,  and  it  was  not  till 
she  had  been  there  some  time  that  she  was  able  to 
get  about  with  one  crutch  and  a  stick,  but  when 
she  left  she  used  a  stick  only.  Altogether,  she 
used  crutches  for  twelve  months.  She  can  now 
walk  yer^  well,  but  cannot  bend  that  leg  more 
than  at  right  angles— thus  1.  The  editor  has  my 
address,  and  I  shall  be  very  pleased  to  give 
**Pontus"  an^  further  information  should  he 
desire  it  I  might  add,  the  complaint  my  wife  had 
was  *<  inflammation  of  the  knee-joint,''  and  caused 
an  aecumulation  ol  some  soft  matter  on  tha  upper 
inside  part,  and  just  above  the  knee-cap,  and 
shows  itself  now  at  times  very  plainly,  eapeoiaUy 
when  ahe  haa  over-exerted  heraelf.— Cuskd. 

[47069.]— Fmit-gzowing.— There  is  no  scarcity 
of  books  on  this  subject^— quite  the  contrary. 
Tour  oorrespondsAt  will  find  a  good  one  by  D.  T. 
Fish,  called  «*  Hardy- Frait  Gwdening,"  I  think, 
published  at  170,  Strand ;  aad  the  Journal  qf  Mot' 
tieulturg  offloe,  Fleet*etceet,  also  pubtiahes  haadw 
books  on  the  sub|eet  Any  bookseller  up  to  his 
business  will  have  a  list  of  the  paUished  hooka, 
aad  will  be  abie  to  give  the  qtrarist  hints  as  to 
what  will  suit  hira.^Nutf.  Bob* 

[47078.]  —  Astronomical  Eyepiece.  —  The 
dulneas  *'Tiro"  mentions  is  more  likely  to  be 
caused  by  the  lenses  of  the  eyepieoe  havmg  lo^ 
some  of  their  polish  than  through  the  greenini  hue 
of  the  object-glass.  I  have  myself  a  7in.  object- 
glass -said  to  be  an  original  D)lload— with  just 
the  same  tinge,  and  have  no  reason  to  complain  of 
the  quantity  of  light  it  transmits.  I  do  not  aay  it 
might  not  be  better  if  the  glass  were  clearer,  but 
there  are  a  great  many  chances  that  it  would  be 
nothing  like  as  good,  for  with  all  possible  objections 
against  lenses  of  this  tint,  there  remains  a  pretty 
fair  certainty  that  they  were  turned  out  by  the 
hands  of  a  master  who  would  rather  smash  a 
dosen  glasses  than  allow  a  faulty  one  to  leave  his 
hands.  For  celestial  obsstvatioBS  some  light 
vonld  begaiasd  if  the  erector  were  remoysd :  there 
would  tbni  semain  a  Huyghenian  eyepieoe  of  low 
power  (perhaps  20  diameters^  whieh  would  be  very 
suitahle  forobssrying  nebulas  aad  star-dastan,  and 
would,  perhapa,  serve  for  picking  up  the  lost 
comet.  I  have  also  very  usefully  employed  one  of 
the  astronomical  eyepieces  from  a  **  combination  " 
telescope;  these  may  be  bought  at  about  53.,  and 
if  too  small  to  fit  the  tube,  might  be  m<ide  larger 
by  rolling  round  it  a  piece  of  cloth.  A  Bamsden 
eyepiece,  though  not  quite  so  achromatic,  is, 
perhaps,  better  adapted  to  a  small  aperture,  as  it 
will  give  a  larger  and  flatter  field.  It  is  also  much 
easier  of  construction,  and  **TIro"  would  gain 
much  experience  by  trying  his  hand  at  making 
one.  For  this  purpose,  it  will  only  be  necessary  to 
prepare  a  tube  of  brown  paper  to  fit  the  eye-tuba ; 
this  should  be  Uia.  long,  and  fitted  with  an  inner 
tube  of  the  same  material,  fio.  loncp,  for  the  lenses 
to  bed  against.  The  lensee  should  be  tdano-oon- 
yex,  both  of  lin.  focus,  and  placed  as  in  the  dia- 
gram on  page  969.  They  may  be  kept  from  shifting 
by  placing  spare  pieces  of  the  Inner  tube  at  the£r 
outsides.  If  the  tnsides  of  the  lenses  are  carefully 
cleaned  before  placing  them,  these  pieces  of  tube 
may  be  glued  ia,  as  the  leoses  weald  never  require 
takmg  out ;  but  before  doing  this  it  would  be  better 
to  ink  the  insides  of  the  tubes^  Sadi  an  ejrepieoe 
would  give  a  power  of  abent  40  diameters,  aad 
would,  I  am  sure,  be  akogetber  so  satisfactory  that 
''Tiro"  would  not  be  long  before  he  attempted 
others  of  gseater  pretensions.— ALDBBaaav. 

[47077.]— Oaaehardening.— I  don*t  think  that 
K.  Faxton  (page  315)  has  any  practical  know- 
ledge ol  casehardening ;  'tis  eoa>etalBg  novel  to  my 
experience  to  be  told  that  soaking  iron  in  "  coal- 
dust^  will  convert  any  part  of  it  into  steel.  My 
*•  Nut"  thinks  that  the  oftener  steel  be  ''  stewed  *' 
in  a  ooal  fire,  the  worae  for  eaid  eteel,  but  the  more 
*tis  haoraMred  (whilst  kept  square  ia  section)  the 
better  will  its  nature  become.  (ACemo.— This  also 
applies  to  mains  puers).  He^dthy  pabulum  for 
good  steel  is  to  be  found  in  a  '*  charcoal  fire"  only. 
As  to  casehardesring  I  would  say,  if  a  pieoe  of  gas* 
tubing  is  not  to  the  ion,  rivet  up  a  box  of  sheet- 
iron,  '*  fill  it  with  hoof  parings  and  any  waste 
leather  do.";  rigidly  exolude  Messieurs  Coal, 
Sulphur,  and  Oo. ;  lute  up  the  end  with  day,  and 
keep  at  a  red  heat  for  three  or  four  hours ;  taike  out 
with  a  tongs,  loosen  the  clay  and  plunge  the  whole 
concern  quickly  (before  the  air  has  time  to  act) 
into  a  tub  of  water.  (Memo. — Pnissiate  of  potash 
is  the  *'  thinnedest,  skinnedeet  coverer  conceiv- 
able ").— J  J.  A.,  LiverpooL 

[47085.]  —  Dynamo- tfacMne.  —  To    GsoBaB 
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[47104]  -DfT'FUito  71iotOffnipliy.-.L  Tbe 
''ffloipU  Imm**^  nUn^d  to,  altboocb  gco«nllT 
««1U4«  *'tiojfi0"  Wot  la  ofter  to  dMiogakh  It 
from  tbo  douttotf  Md  tripUto  aUo  wfod  ia  pboto- 
grftphy,  U  not  timplo  ia  tbo  MOie  of  betag  a  nagle 
pUo*  of  glMf,  bat  ia  Ml  achroBiatic  combumtion  of 
two  gUiMt,  Of uaU/  of  a  mora  or  leu  meniioiii 
form.  If.  Ui«r«for«,  **V.  i.  N/'  ufod  a  «imple 
mutilMua  l«a«,  tbo  obraiical  aad  Tifloal  fod  would, 
of  oourM»  aot  be  oohiddoati  aad  an  indUtinot 
lioftg*  would  bf  tbo  rMult  Good  pbotograpbt 
may,  bow«v«r,  bo  taktn  with  taob  Itates  if, 
afUr  MOortaiulDg  th«  Titaal  focui,  the  back 
of  tb«  oamora  bo  putbad  in  a  little,  the 
oberoloal  foout  being  thorter  thaa  the  Titual.  The 
eaaot  dlatauoe  oau,  howeTer,  only  be  found  by  ex- 
uerlmeui.  2.  Au  emulelon  la  a  oomblnation  of 
bromldo.  or  otber  haloid,  lalt  of  ailTer  with  oollo- 
diuti,  gelatiuv,  or  other  oolloid  body ;  the  term  being 
uaed  beoauie  the  ■il?or  lalt  it  not  diseolved,  but 
only  nieobauioally  mixed  with  the  gelatine,  or 
other  ooltiitd  auUtanoe  need.  The  obaugei  which 
take  place  in  gelatine  during  the  prooeis  of  emulii- 
Aoation  are  not  vary  well  understood.  Tliere  ia 
uiuaUj  more  or  leaa  deoompoaition  dependent 
upon  the  time  of  **  cooking  *'^  and  temperaturee 
•u)|Uoy<Hl,  and  alao  (I  think)  a  certain  amount  of 
ohwwioal  oomblnation  between  the  gelatine  aad 
mtrale  of  ailrer  uaed.  3.  Yea,  or  if  common  alum 
«tv^ee  not  auaweri  trj  chrome  alttm.>'W.  RoniNSo:!, 

[47UO  1    Tamplale.— To  hammer  a  sheet  of 
m>u  <Nr  •t««K  so  a»  tit  rmnoT*  all  *'  buckles^**  ia  no 
M4^  js^b  tvv  au  amateur  to  tackle.    In  the  firet 
fUv>f  >  if  a  lar^  sheet,  we  muat  be  proTided  with  a 
s«*sVxth^(«oed  auviU  and  the  face  of  the  hammer 
»^^U  K^  sh^shtly  eontext  or  the  plate  will  be 
*isvku^*T  ***hutrvl**  when  done«    ^'ow,  let  u% 
«^»aau»^  tW  w\M»t  ^'  bttl^  **  ou  the  sheet,  caiefuUy  1 
>?x)i>r  iY9  N>unsUr^  aad  strike  Mtly  all  round  I 
ft  (raiguIvY  w>sUa\u|t  vHW')^^  V^*«>^t  pa(ik«lar 
.^*rv  sio<  K'  *trxt:e  ^^4\  any  m^^htK^anag  bul^  but 
3.v^v  :it^  V  iwk  ♦djf*' '    >t««a.'-U  is  >re*y  px»dj 
-.cw:^  V  U?  th«  ^>t\ut«v>»  huMl  Uf^  a  buckled  1 


TozjLur. 


aivrtiHii"* 
ItiaastamM; 
yoa  may  alter  xt  ia  any  w^  yoa  jiaA- 
Tossi. 

[47126.]— BlaetrlcaL-Tbe  teat  win  not  iM 
the  working-pe^ape  cade  theeda,  wbkkiMd 
be  plaeed  on  a  dry  ftoor.— Oaoaoi  Toaus. 

[47126.]— BlaotiloaL—Fnet  baiadeaM  a- 
fluenoe  on  the  working  of  hattaries,  redongea* 
■iderably  the  E.M^.  The  tempeatoie  oosldbi 
kM»t  op  by  a  petrcdeum  lamp  or  gteenfaoais-itove. 
— Yoem. 

£47130.]  —Deooratiag  Organ-Fipee.  - 1{ 
"  J^.  E.  B."  refers  to  No.  421  he  wiUfiiidsswi»» 
Tory  ornamental  designs  for  orgu-{^' 
OncBO. 

[47131.]  —  Pedal.Pipea.-Scalaa.-OOC,  i^ 
by  3iin.;  CC,  Sin.  by  2iin.  (inside  mesranoeat). 
Lengths :— CCC,  8ft. ;  00,  4ft.  2in.  The •bowiw 
actual  measurements  from  a  pedal-stop  of  Booxoca; 
the  pipes,  as  will  be  seen,  are  of  Tory  "o^'j'ir 
and  are  well  suited  for  ohamber  use.  '^*H?| 
are  taken  from  ttie  top  of  pipe  to  ths  bottosioctM 

mouth,  a  short  length  for  timing  bsing  inoiodcd.' 
Oyicbo. 

[47132.]— H8Bmonliold8.—Ostber  s  baBafc| 
of  oraneVbill.  put  the  same  in  a  pint  P^.^.^ 
pot  full  of  boiung- water,  ooTor  oTsr.  jDaskiju 
of  this  at  night ;  fill  up  your  pot  sssin  with  wtf** 
drink  the  lot  the  two  following  nightk  Msay  wb» 
and  aaatiemflsi  whom  I  know  haTS  hMB*"^ 
cured  by  this  simple  herb.  If  you  do  not  knot  0> 
herb  or  eaaaot  g^  it,  aad  will  adTSttiN  Tonr  n- 
diaoB,  I  will  eead  yoa  a  freah-gsOBnA  nDitf 
gtatia.^Tox  B, 

[4nsa.}--Ctold  — When  auziftecm  it«  ?V^ 
SBMlt»d«all  the  gold  skouhl  pass  intothex«Iof; 
iron,  fro«  i^kA  ft  can  enbMaentljbeiil*"^. 
by  faaoa  with  laad.— A.  K.  UU2EXIS0IO5,  m^ 


J 
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UNANSWERED    QUERIES. 

— ♦-•-• — 

Thi  wtmbert  and  titU$  of  queriet  %9hiek  remain  iman- 
$wend  /or  jhf€  wekt  art  iimrted  im  this  Ust,  and  if  ttUl 
tauauwirodmro  r^oaUd/ouri»o«k»  ^fienoardt.  Wo  tnui 
onr rtaderi vitt look opor tho Utt  anduntdwhai  information 
tkef  can  for  the  ben^  of  thetr/ellow  eontributor$» 


SinMoarlast  "W.L."  has  leplied  to  46495;  W.J. 
0x67  to  48548. 

MSn.  OflforCknTuBeltinff.p.lU. 
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Cold-Air  Motor,  204. 

Staining  Walls  and  Plain  Decoration,  904. 

Timber  Loading,  204. 

Watn  Bowsr,  204. 

MiMio,904. 

Bicycle  Makiag.  904. 

Chiuii,904. 

Screw  Steamer,  204. 

Sahara,  the,  304. 

Uodel  Beam  Engine,  304. 

L.  and  N.W.B.,  204. 

The  New  Bee  Motor,  904. 

South  African  Bailwayt,  201. 

Noith  American  Indians,  204. 
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Eoyal  Engineer's  Department.  905. 

To  Mr.  Eraos,  905. 

Etbusco  Limelight.  205. 

Paste  for  Pottory  Transfers,  305. 

Holpbate  of  Bsryta  in  Glue-Making,  206. 

G.N.R.  Bltde  Valves,  205. 

Spring  Pins.  206. 

Chnrokwaraens,  906. 

G.M.R.  Engines,  206. 

ChlorideorSilTer  Cell,  906. 

Electro-Magnets,  &o.,  906. 


QUEBIES. 


;471S6.]— KellOMn  OtiHtO*.— This  snbstanoa  Is 
aaid  CMo.  897,  p.  28D)  to  be  obtained  fiom  the  eleotrolytfs 
Hi  water  by  carbon  plates.  What  is  the  theorr  <rf 
Mtiont  Is  the  carbon  from  electrodes  dissolved  by 
the  current,  or  is  the  carbonic  acid  attracted  from  the  at- 
mosphere by  the  electric  currrat  t— Zema  Naibit. 

[47137.]— Wood-spllttiiiflr  Kaohine.— I  want  a 
<ruuitityof  thin  wood  about  ^/isin.  thick,  similar  to 
what  to^-boxes  are  made.  Will  any  fellow-reader 
kindly  give  a  description  of  a  w**^"**'****  for  making  same  f 

— EVMETOir. 

[47138.]— Taperingr.— Will  any  fellow-reader  ioform 
UK  how  to  taper  or  point  small  circular  pieces  of  soft 
wood,  about  the  length  and  thicknesi  of  blaoklead 
pencil,  the  tai>er  to  commence  about  2in.  from  the  end, 
and  terminate  in  a  sharp  point.— ExpsKUccNTKa. 

[47139.]— Stairoasa.—Would  any  reader  of  this 
psper  iniorm  me  how  to  put  a  well  in  a  flight  of  stairs 
w^  four  winders  in  the  quarter-space,  the  string  to  be 
cat  I— A  CoNSTAKT  Bbaoeh. 

.47l40.I-Ainp6re.-WiU  "  E."  (who  has  lately 
Uvonred  tia  wito  some  capital  "  Notes  on  Dynamo- 
machinfs  ")  thoroughly  expUin  the  electrical  measure- 
aent  known  as  an  ampOre  !— H.  Btookb  . 

147141.1— Notes  on  Dynamo-maohlnes— May  I 
bt  sUowed  to  ask  our  friend  "  E."  wh«t  we  are  to  Mpre- 
mt  the  resist&nce  as.  which  we  read  oif  the  tan/A«, 
Act  IsitnotedinonmsT  If  so,  wiUtheretistanesreaa 
true  ia  ohms,  taking  the  same  scale  as  was  used  for  lines 
A  «,  A  c  (Fig  1).  Suppose  a  machine  rotating  at  a  rate 
of  a  times,  and  at  thac  rate  I  have  a  current  of  ten  am- 
pJrwfA  «),  and  the  E.M.F.  (AC)  gives  seven  volts. 
Sturald  my  resistance  read  *35,  as  being  the  best  resistance 
for  fi  revolutions  I— H,  Stooke. 

.  [47142.]— Marquetry.— Would  soma  kind  reader 
uitorm  me  how  the  burning  or  shading  is  done  in  mar- 
'Ittetr^work  !  I  have  a  little  of  ittodo  ;— one  portion 
of  it  IS  in  the  form  of  a  fau,  one  tide  of  each  blade  is 
■haded  to  give  a  hollowed-out  appearance,  it  is  a  pat- 
tnn  very  often  seen  in  old  work  for  comer-pieces,  ftc 
Tht  other  portion  is  a  bird  let  out  into  a  sycamore 
Sround  stained  green.  How  am  I  to  stain  the  sycamore 
9r.en  t  where  csn  I  obtain  marquetry  veneers  reidy  done 
u  pattern  ?  Also,  some  narrow  stringtog  in  black  and 
vtute  diamonds  |{n.  wide,  such  as  is  seen  in  workbozes 
o<  Tonbridge  work !— J.  B.,  Liverpool. 

[47148.}— Alamininm.— I  have  discovered  a  method 
lor  obUdning  aluminium  (as  an  impure  alloy  with  line) 
by  ^Tery  simple  and  ioexpensive  process,  direct  from  the 
ore  which  I  employ.  Will  some  kind  reader  give  me  an 
euyprooess  to  purify  it  t— I  wish  to  make  the  process 
Pdilieet  before  tsUng  a  patent.— Zbua  Naibit. 

JfH4.1— Bendlnr  Wood.— Can  any  reader  tell  me 
m  to  make  an  apparatus  for  steamteg  and  bending 
ndcs  of  wood,  8ft.  long,  lin.  thiek,  and  the  bMt  wood 
forbealhig!— W.  P. 

(«n45.)-Oil.— I  shoQld  be  much  obliged  for  a  reeeipt 
Tnr  nrstwrittg  and  purifying  light  dryfaig  oil  and  Itiiseed 
<iU  for  mixing  with  artisU'  colours.— Bosiobdoian. 

J?^*:t^'*  Plataa.-Oaa  anyone  teU  me  the  pro- 
w^nsejl  hi  tinning  the  usual  sheet-tin  plates,  ashy 
gtof  splnts  of  sahs  I  do  not  get  a  dean  briuht  suifaoe  I 
ZSrLl  ^^^  »  cI«o  blight  surface  without  having  to 
jpe  them  while  hot,  sn^  as  you  get  an  tin  plates.— 


[47147.]— PhotORrapliio.— In  the  picture  by  an  or- 
dinary ^-plate  Jem,  distant  objects,  such  as  a  hou»e 
across  a  river,  are  very  small.  Would  a  half-pla'e  lens 
amend  this  t  If  so,  could  the  necessary  lengthening  of 
the  camera  be  effected  at  the  front  end  t  I  see  Messrs. 
Lsneastor  advertise  in  **oars"  an  "  instantogtaph  " 
lens.  I  purp  se  purchasing  one  of  these  if  any  of  the 
kind  instructors  of  photograpbieal  tyros  would  please  say 
wheth-r  it  is  possible  to  adapt  it  to  my  existing  camera, 
and  so  that  it  oouM  be  used  at  will  with  its  uwn  lens  !— 
Py«o. 

[47148.1— Foffffin?  —I  took  ten  views  at  Keswiek  on 
Whit  Bionday,  but  they  are  all  mom  outrageously 
fogged  than  aay  in  my  previous  experience.  I  changed 
the  plates  in  a  double  thick  black  twill  calico  sleeve,  per- 
fectly light-tight.  I  wonder,  as  the  calico  smells  of  the 
sice,  whether  this  adulterant  ch*imlcally  affected  the 
film.  I  am  awaiting  ferris  oxalate  tj  redevelop. — 
Pybo. 

147148.1— CFhaaffiBff  Plates.- If  plates  are  slighUv 
eemeatea  together  by  the  baok  with  a  piece  of  black 
paper  intemmiiv,  the  difltoilty  of  idi^ngtag  them  into 
the  dark  slides  in  the  field  is  minimised.  As  dealers  do 
not  supply  them  thus  cemented,  I  shall  be  glad  if  any  of 
**  ours  **  would  suggest  the  best  cement,  so  as  not  to  en* 
danger  the  sensitive  him  by  damp  in  the  drying.  Would 
a  very  narrow  band  of  thin  French  poUshjpainted  round 
near  the  edge  of  the  glass  answer  t  If  so,  could  the 
plates  be  at  onoe  replaoed  in  the  box,  so  as  to  avoid 
dinger  from  light  t— Ttbo. 

[47150.1— Steam-eofflnes.—wai  some  competent 
engineer  kindly  advise  me  which  of  the  two  following 
engines  will  work  most  e oonossioally,  giving  his  reasons  T 
Bmler  at  SOIb^  main  shaft  to  run  at  120  revol.  :— Com- 
potmd  engine,  high  and  low-pressure  cyls.  16in.  snd 
28in.  diam.,  8ft.  stroke,  60  revols.  per  mio.,  drivinsr 
main  sbsft  off  flywheel  puUey  two  to  one,  with  ropes  ; 
or,  Inverted  engine,  two  cyls.,  «adk  16in.  diam.,  nigh 
pressure,  condensing,  a2in.  stroke,  going  190  revolt,  per 
min.,  driving  main  shaft  with  equal  puiloys.- Qoon  Dixi 
Dxxi. 

[47151.]— Waahlnff-jnaohine.— I  wish  to  know 
the  proper  manner  of  putting  axles  in  washiog-mschine 
roUen,  if  any  kind  subscriber  would  kindly  oblige— 
M.  H.,  Hoy  land. 

[47162.3- Field-fflaM.— How  ou  I  separate  the 
lenses  of  a  binocular  in  order  to  remove  spots  which 
have  appeared  in  the  cement.  Is  it  necessary  to  recement 
them  t  If  so,  is  Canada  balsam  the  right  thing  to  use  T 
I  would  rather  not  attempt  it,  than  nak  injury  to  the 
glass,  and  shall  be  obliged  for  instrnction*.— Spot- 
Lexr. 

[47158.]— Weston  Dynamo-maohine.  —  Seeing 
one  of  the  above  described  in  Urquhait*s  book  on  '*  Bieo- 
tricity,"  will  any  reader  kindly  a4y  if  a  machine  oon- 
ftrncted  on  the  following  principles  vould  generate 
sufficient  current  to  light  sn  arc  or  several  l^-candle 
Swan  lamps  ?— A  piece  of  soft  iron  tube  8}in.  dism.,  9in. 
long,  |in.  thick  ;  this  to  bs  divided  into  eight  equal 
parts  on  the  circumference,  and  at  each  division  a  pieoe 
of  iron  Jin.  by  lin.  fastened  on  with  screws :  m  each 
division  No.  16  double  cotton-cuVered  wire  is  wound 
about  70  yards  in  each  section,  making,  in  the  four  sec- 
tions, 290  yaids.  AUo,  would  it  be  advisable  to  build 
the  machine  on  the  ^hunt  principle,  or  take  the  current 
direct  to  the  lamps !— Wbioh  is  the  be  1 1  What  ourrtnt 
(about),  if  well  constructed,  will  it  produce  in  wobers  1— 

ElOlKECR. 

[47154.]— To  Dr.  Bdmunds.— Will  you  kindly  say 
what  is  proper  diet,  ftc.  for  Bright's  disease  T  My 
wife  is  suffering  from  this  complaint,  snd  a  local 
medical  adviier  recommends  sedativrs— no  bfer  or 
spirits.  Being  anxious,  I  sent  her  to  a  West-end  physi- 
cian, who  prescribed  lust  the  opposite  :  pint  of  stout  per 
diem,  and  gin  at  bed-n'me.  On  stating  that  she 
could  not  tike  beer  or  spirits,  he  replied  that  she  must. 
Being  perplexed  what  to  do,  she  has  asked  me  to  write  to 
vou.  Her  legs  swell  slightly,  and  are  Mther  psinf  nl  ;— 
been  so,  more  or  less,  about  six  montVT  Otherwise  en- 
joys good  health— age  40.— Cabbox. 

[47155.]— Boehm  System.— Can  any  uf  **  ours  "  tell 
me  of  a  work  which  embodies  the  Boehm  system  for 
wind  instrumeotd  I  I  have  purchased  Boehm's  **  Ueber 
den  Pliitenbau  "  •  but  modem  flutes  are  evidently  far 
advanced  beyond  his  treatise.  I  want  some  practical 
dttails  of  the  principles,  so  that  I  can  apply  them  to  a— 
Bassooh. 

[47166.]— Vamlah.—  Please  say  what  sort  of  varnish 
is  used  for  dipping  small  articles,  such  as  hair-pins,  &o., 
that  would  dry  on  them  without  the  time  lost  in  heating 
stoves  lor  that  purpose.- W.  B. 

[47167] -Heat.— Will  any  of  "  ours  "  kindly  give  the 
figure  representiog  the  ratio  of  heat  lost  (by  contact 
with  cool  air)  from  substances,  with  various  differences 
of  temperature,  acoording  to  the  experiaaents  and 
formula  of  Dulong,  and  how  it  is  got  f— Whbatlbt 
Hill. 

[47196.1-011  Immersion  Objeotiwes.- Will 
some  microsoopist  please  give  h«s  experience  of  above  in 
revolving  diatoms  compared  with  wat«r-imm.  lenses  uf 
our  be«t  makers  t— H.  W. 

[47150.1- Heatinff  Oreeohoase.— I  have  a  green- 
house in  hand  at  the  present  time,  whidi  is  a  »ouToe  of 
no  little  anxiety.  It  U  situate  against  the  baok  of  a 
very  large  house  on  rising  grouni ,  and  is  thus  very  op«k. 
It  gets  a  fair  share  of  S  8.E.  and  8.W.  wind.  It  is  fitted 
up  with  hot-water  pipes,  and  heated  by  one  of  Wright's 
gas-stoves,  about  8fai.  diam.  and  20in.  high.  All  things 
seem  to  go  well  until  a  down-draught  occurs,  and  then 
the  fumes  from  the  burnt  gss  become  unbearable,  as 
the  greenhouse  is  built  round  the  dining-room  window, 
so  as  to  get  in  from  the  houses  Ac.  The  vent-pipe  from 
the  gaa-stove  has  been  taken  to  the  top  of  the  house. 
This  was  a  great  improvement;  but  still,  when  a 
strong  wind,  the  mischief  still  went  on.  If  any  of  our 
readers  who  have  had  any  experience  in  these  matters 
will  kindly  give  their  assistance,  they  will  be  conferring 
a  great  favour  on— W.  B.  8. 

[47160.1— Beoovery  of  Silver.- Will  one  of 
**  onra  "  kindlv  say  how  the  silver  can  be  recovered  out 
of  the  lead  lining  of  tea-chests  T   I  am  sure  there  must 


be  a  good  deal  of  silver  in  this  class  of  lead,  from  its  be- 
haviour m  a  galvsnic  cell,  wheie  I  have  used  it  fre- 
quently instead  of  silver  plates.— Poaoua  Cbll. 

[47161.]— Stdphate  of  Alumina.— Will  somfone 
kindly  describe  the  process  for  making  sulphate  of 
alnnmia  from  bauxite  (on  a  large  scale),  and  also  ray 
whether  this  mineral  can  be  dissolved  in  hydrodilorie 
add  t— Chsomio. 

[4716«.]— Water  Spiders.- I  want  some  informa- 
tion as  to  the  habits  ot  these  interesting  insects  from  one 
who  has  kept  them.  What  do  th^y  feed  on  !  One  of 
mine  once  took  a  fl/  down  into  his  den  Will  they  live 
on  peaceable  terms  with  fish,  newts,  tadpoles,  Ac,  or 
which  fares  worst  ?— Jobs  Alex.  Ollabd,  F.B.M.S., 
Enfield. 

[47168.]  —Preparation  of  Bone  for  Taming.— 
Wliat  is  the  prjper  t-eatment  for  bone  in  order  to  make 
it  suitable  for  turning  ?  Is  it  artificially  dried,  or  simply 
left  m  the  sun  to  bleach  t  How  lonff  a  time  are  bones 
subjected  to  the  drying  process,  and  what  means  have 
you  of  knowing  when  tney  are  in  a  condition  fit  for  use ! 
— Bar  BoBBB. 

[47164.1— Miorosooplc.-I  should  be  glad  if  T.  J. 
Sturt,  M.D.  (letter  90008),  or  Mr.  Lancaster,  would  give 
the  number  and  ptge  of  the  **  £.  Itt."  in  which  Mr.  Lan- 
caster mentions  usmg  a  concave  lens  to  increase  the 
magnifytng-power  of  the  object-glass,  and  also  if  hi- 
ooncaTB  means  a  double  concave,  or  a  meniscus  spectacle 
lens  I  Is  the  lens  above  mentioned  attached  to  the  eye- 
piece, cr  used  as  an  extra  objeot-glsss  I  Please  to  »ay 
in  what  position  in  the  ordinary  student's  compound 
microscope  the  lens  should  be  placed  !— Habdy-Mam. 

[47165] -Oasehardenlnff.—  Msny  thanks  to  Mr. 
Paxton  fur  his  answer,  but  it  does  not  <ittite  explain  ad  I 
want.  He  does  not  say  whether  I  am  to  immerse  box 
am  all  in  the  water,  or  take  out  bearings  and  cool  separ- 
atelv.  ^ese  collars  for  ball-bearings  must  be  thorougr.ly 
hardened,  and  I  want  to  know  how  I  can  harden  themso  that 
the  oasdiardened  psrt  shall  be  more  than  skin  deep.  Can 
it  be  done  by  heating  the  collars  and  dipping  mto  prus- 
siate  of  potash  several  times!  Also,  will tiie ooUars 
scale  muw  in  casehardening  t  If  th-se  collars  were 
made  of  steel,  would  they  be  liable  to  fly  in  hardening  I 
— Ctolb. 

[47166.J— Glaziers'  Diamond.— H«d  misfortune  to 
brsak  the  spark.  Will  any  correspondent  please  &ay  if  it 
can  be  reset  t— W.  L.  P.  P. 

[47167.1 — Floor.— In  excavating  for  stores  and 
kitdiens  under  a  new  shop-floor,  I  bave  met  with  an  un- 
expected and  insnrmouatable  difficulty  (on  aooonnt  of 
the  great  expense)— vis.,  a  solid  bed  of  rough  hard  stone, 
judged  to  be  about  4  to  6ft.  thick,  about  4ft.  below  the 
ground-level.  Will  some  correspondent  kindly  infor Ji 
me  if  I  could  have  tte  shop-floor  S^  to  8in.  thick  to  bear 


a  weight  of  8  or  4cwt.  being  tnrtuad  on  it  instead  of 
joist  1  I  think  if  I  had  J-iron  joist,  siy  absnt  JEA  deep 
by  5in.  wide,  but  about  4  or  5ft.   apart,  ai^a  filled  in 


between  with  i^in.  battens  tongued  or  doweHea  together, 
and  rest  on  the  inside  flange  of  the  T' joist,  and  screwed 
from  the  underside  with  stout  wood -screws.  Is  this 
praoUoable  t  If  so,  what  thiekoOss  should  the  iron 
joist  be— rolled  or  cast  t  Which  would  be  the  strongest 
—battens  put  straight  across  from  poist  to  joist,  or  at  an 
ansle  T  Any  hints  for  a  sound  ihm  floor  will  be  thank- 
fully rsoeived.  Siae  of  floor  28f'.  by  80ft.  eupported 
under  about  14ft.  from  the  end.  Will  my  old  friend, 
'*  Jack  of  All  Trades  "  give  me  advice  on  the  matter  T 
-W.  L.  P.  P. 

[47168.1— Tinning-  Copper  Sheets.— WHl  some 
of  our  able  conespo&dents  inform  me  how  to  tin  copper 
iheets  on  one  side  !  It  is  required  for  both  common  and 
burnished  copper.  A  sheet  me«sures  4f  c.  by  2ft.  Any 
information  on  the  above  will  greatly  oblige— Cop  pbby. 

[47169.]— Throttle-valve —I  am  substituting  a 
small  brsss  **  turn-off  cock"  (about  ^'utn.  bore]  for  a 
throttle-valve  of  my  model  engine.  I  mean  to  aflix  the 
lever  of  the  goreruor  to  the  handle  of  this  cook.  I  will 
thank  any  oi  *'  ours  '*  for  ssyiog  if  this  will  suit  aa  well 
as  the  common  throttle-valve.— 8.  Mubsay. 

[47170.1 -Blast -Furnace. -Wanted  io  know  the 
best  method  of  arranging  the  charge  of  ironstone,  lime- 
stone, and  (fuel)  coal  or  coke  in  a  blast  tumace  in  a 
chemical  arrangement,  showing  each  in  their  chemical 
order.— Blast-Fobn  ACB . 

[47171.]-Actlon  in  Voltaic  Cell.-WiU  someone 
kindly  favour  me  with  chemical  equations  r*  presenting 
the  action  which  goes  on  in  the  Bunsen  sad  bichromate 
cells  ?-S.  H.  Salt. 

[47172.1  —  a.W.B.  (BO.)  Engines.  —  Will 
**  CSyde,"  or  other  coxreipondent,  plea»e  furnish  diraeo- 
sion^ofthe  following  f-Fbaton,  Gooch.  Btsg,  liharp, 
and  Dewrance.— J.  L.  F. 

[47173  l-tf.B.  Bnffines.— Wanted  the  original 
dates  of  the  following,  also  dates  of  rebuilding  and 
principal  dimensions  :— t,  3.  7, 28,  29,  41,  110a,  196, 161, 
192.  830,  and  882a.— J.  L.  F. 

[47174.]— 82ft.  Pedal  Beeds.— Can  anyone  give 
dim>^nsions  of  tube-board  for  82ft.  pedal  neds  tobe 
plaoed  under  the  instrument,  and  supplied  by  a  separ- 
ate wind-chest  f  Oould  they  be  made  to  speak  well 
without  percussion  t— AjufL. 

[4717&1— Vamlsh.— I  shall  be  thankful  for  a  simple 
receipt  for  making  ph^tographio  varai»h.  S>meof  the 
recipes  are  too  oomplioated ;  the  ingredients  are  n'<t  pro- 
curable exo*'pt  in  the  laigest  ciuos.  Nur  can  I  think 
that  there  can  be  much  use  in  such  elab  rate  lists  of 
gnms  which  I  find  in  our  textbo  lu.  I  want  something 
suitable  for  preserving  gelat;ne  negatives.— Vabsuiu. 

[47 . 76 .  ]  —Broken  Trac Ing'-pen .— Hy  trscing-pen 
handle  having  broken  off  at  the  brass  socket,  coula  you 
inform  me  how  to  get  the  piece  uf  bone  out  uf  the  socket  f 
— M.  Ollibxb. 

[47177.J— To«*F.B.A.S."-Does  Loomis»s  •'Piactical 
Astronomy  "  give  the  mesne  of  finding  the  true  time  of 
new  or  full  moon,  together  with  the  elements  for  pro- 
jecting a  solar  eclipse  approximstely  1— A .  B . 

[47178.1— Dynamo.— Will  someone  give  partJculara 
of  the  **  Aiago  Diso  Dynamo,"  exhibited  at  ihe  Cristal 
Palace!   Are  the  cores  of  armatnze  bobbins  wood  or 
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jiTKB  16,  m2. 


inB»ad«ie  tt*  F.V.*a  on  om  aUe  «# 
p«me  MiMitr*  or  are  Iker  aTUiwfity  X.  i 
Q€o.  TbtoMa  iwimmwI.  a  lixti*  sta 
ticoUn  of  Ue  litsle  dyvAwi  vfeadi  he  ku 
hopebe-wmnoBdaao.-  O. 

ra]e»«i«cB-«Up0*ero(  aa  ih<ria  igMl  i^toaly 
propot&oaltotlM  stR^th  o<  the  enroll.  Boea^^ 
mean  the  iat^HlIf^  or  tbe  qvastitf  of  the  carreaS  I — O. 

^4X180.'— To  "yJUA^-"— la  Keak**  T*eof** 
Globca,"  tkoa  i«  *  at  trtmnt  «fca«  to**l  i^aiiaiia  e«aMt 
lirtlwgu  tfcm*— ^— ♦— ^  'PBflir  Let  Dr.  Lardaer, 
in  him  voak  «b  -  Aiti  lair."  «J»  it  r«Ktl»^  kB«« 
tbaalBuata.  Will 70B  kiadlr  tea  »a  wteck  » eor- 
reet'— A-B. 

r^Jlffl  .)-Boiler.~I  fcaae  a  ■!■■■  mgif  ga-  ^-, 
3-in.  itrjte.  Wm  aoae  teotfcer-mder  kiadlr  iaf«B 
(  of  bofler  I  ahall  reqwir*-  Aiaa.fiTeiae 
p«  ta  nahe  noK.— aunca  Paiwaa. 


ES5^ 


of  }^.  14iS»  *n«  tank  :-X.  W 


irms 


(4n«  :— Bmke  Trlala  la  0«maBy.-wm  aoaa^ 
mmMiftwrn^with^  deaail*  of  ree-st  bcake  apenBacSt* 
-^     ■       -   '*  '-ADsma. 

Train.  OB  KJt.-I 

of  the  oBfiae  which 
!i  W]ut-3Ion- 


[4n9«.}-«peciAi 


lamtfaaPiiKeof  WAa  ■■nriil 
ilay,aada»aiwwiiHiiaii  ittai 

ft.'i — Tlliliilllfl     Qli 

».— IhavebccB  tiTza^  ta  cmbooi  ylaw.  bat  vith- 
M.    I  imd  ttia  flnone  add  eata  the 


iL— ADuvxa. 
T^    Ai.nLKD 


idippeaiBbodilr,  bvt  eaa  «ec  the  giomid  sp- 
,  bj  lilTJOK  axrr  the  mpoor  onJy  jnaK  aaffideBt 

Aa  fatten  aad  paftchr.    Do^a  rt  iiiaff  1  r  hew 

tiwMMmmmimAaKtmo)  it  ia  placed  over  the  add  ! 


C.W, 
rfftti.l-Chim  PMte.-I  AooH  be  glad  of  the 

Itlliiaiit  iafii '"'■  •  — ^    riepaiataoa  of  the  pa*te; 

t.  Tamtam^  wtea  made  ;  3.  P^epaiation  of  Mooldf . 
A^ottK  *-«■-— ^•t^  taaidca  the  abome  will  obllga— 
OaaoiAx. 

:«n8r.>BacteriA;-BafiacTinf  to  Mr.  Tbmuf  ^acy 
iotenetiw  letter  on  the  abover  vin  be  kuldlf  inform  me 
wbac  aia  the  loweet  tempantBrea  that  the  afferent 
«ifc«,»8-ijd*  in  nnlt,  *e-  are  eoaffnlated  t  Alio,  if 
pioliiBpwl  boilteff  doea  not  taka  into  aoiatioa  a^un 
SaeStbeTooiiipilaiad  albomea  I  U  ao,  iriucb  kmdt 
Aad  alao.  If  aarb  atbameB  wooM  not  coeomatetbe 
H— Ibof  haeteriar  A  abort  article  on  the  above,  in 
iifiwrn  to  batiirial  life  (if  eenraaient), woi  ' 
vflty  aweptahlato  maoy  beaidea  myMlf  .-fi.  Y. 

-KadicBl.— Wni  Dr.  £dm«sd% 
ical  oorreapondent,  Idndty  infonn  me  wbatia 
the  baadkat  and  mo^taoirahle  focm  of  *'  tron  **  to  take 
nfolariyt    flnffar  from**  p(Mnne8e''of  Vood.and,  aa 
coMwpiema  (I  prcaai»e}»  cxtnnia  palenem.    Digeition 
ratber  impetfaat.'— -B.  V. 

C4n8O.V'Brid«0  OpoBinflr.— Oui  any  reader  help 
mewitbtbefbUownu'oaleobrtlaD  T   Fiam  iha  gearing  of 
"ileead  ekatdi,    I  irant  to  find  bowlonflritwill 


t 


□ 


IlJ^ 


I 


rgiaa/^lmnMacitife  HBgiw-I haTe tathank 
**  ClTde  "fur  dim«n«aaadd«caiU  of  L.  and  N.W.  and 
R-E-'R.fnufcbTbimatm]rie4aaet.  I  hare  been  notkaag 
latair  aoM  a«  d»  Lmm.  Had  on  the  L.  C.  D.,  L.  if .  &  a. 
I^S.W.,  aad  a£.  Bailaan.  The  6^ JEL  hare  bad  some 
aiea  Irryir  tirV  boilt  wtthia  the  laet  yaar  or  two— Not. 
yasit,  les^  tSl,  *x.  Caa««raaegivB  dataila?  Alaoof 
bopieaanaeeXas- 19,96,Ii)S;itc.  Ihe  small  task  looea. 
bmlt  It  Xr.  B««S£»  fortbe  Sooth  Wcatem  an  still  to  the 
ian.  XotvittMtaadiaff  their  ksweylindfrpower,  they  take 
seren  or  ei^t  eazxisns  np  Snow  Hill  in  rery  good  stjde. 
I  aooee  m  my  rep%  to  **  Ketherby "  on  Qtledonian 
EatxBca,  m  X  j.  890,  aae  <>r  two  mlsptinta— e  g  ,  **  Gum- 
kzvk  "  X9  panted  for  **  Gsnddrk."  and  **  nuniing  home  " 
for  **T«nnioc  time.**— CAaar^xas,  Loodoa,  6.K. 

:-f7I9a.>-Hitimta  of  I<eBd.— What  are  the  most 
f.n*^Mo  iy  — ro«  (and  penezmllr  adopted)  in  the  trade 
for  the  ^anafaetare  of  aitr^B  of  lead  aad  oommerdal 
^ *""*♦*  of  soda  on  a  large  scale  I— Lbad. 

[47104.3 — Or^an  TrmanlaJit.— Woald  any  oorre- 
sponden:  be  goud  enongh  to  give  me  a  desciiption  of 
aoore,  so  aa  to  be  able  to  make  one  and  fit  it  to  an  organ  t 


[47196.:— Telaoeope  Otaiaot'^Uflo  JCakinff  and 

Oorrootiii^-— in  VoL  XXVI.  will  be  fonnd  two  in- 
trrrting  totttw  by  Mr.  Chidfrey  on  the  abovo  aobieot, 
aad  they  prompt  me  to  put  the  following  qiury:— Bap- 
pose  I  bay  an  o.g.  of  ain.  or  4in.  diameter  of  the  oaaal 
foeoa  (say,  np  to  16  dia.),  and  onmounting  and  teatteff 
in  the  Tnamv*r  advocated  in  back  vols,  of  **  ours,'*  I  find 
it  not  entirely  free  from  sphericU  aberration.  Can  this 
tie  rednoed  or  eradicated  by  soitsble  polishing !  and, can 
it  be  freed  in  a  sbnilar  manner  from  a  slight  amount  of 
cfaromatie  abexxatfan  I  lamled  >o  aun>osasofromthe 
tentative  process  employed  by  Kr.  GJdfoey  as  above, 
and  if  *' Cleric  Yitsl*'  wiU  kindly  x«ad  Mr.  O.'s  letters 
on  page  199,  Vol.  XXVI.,  aad  page  699,  YoL  XXY.«  be 
win  better  nndentsnd  my  meaning.  I  am  uaed  to  glaas 
grinding,  polishing,  and  correcting,  having  made  a  din. 
reflectof  on  equatorial  stand,  bat  my  tvrMrwl  position 
is  so  bad  that  I  am  quite  shut  oat  from  many  int-resting 
astronomical  phenomena  which  I  could  have  tbe  pleasure 
e<  ofaaervinff  with  a  smaller  teleseope  on  a  portable  stand 
naed  in  a  finmt  .room.  My  speonlum< 
wonld  be  osef  ol  in  the  proeass.— J.  ^ 

[47196.]— Sleotzioity  ▼.  Oas.— Can't  you  manufao- 
by  the  action  of  electricity,  and  burn  tbatwo 
in  one  oombinatioa-of  elements  1— FiDouES. 

147197.]— Stamping  Brass  Discs.— I  want  a 
lettered  inscription  impressed  on  the  edge  of  bnua  discs 
leaving  a  small  spaoe  on  the  ciroomlereoee  to  insert 
small  variable  device, to  be  included  at  one  operation. 
Discs  jin.  diameter,  Ain.  thick.— Ba&odu. 

I4n96.  V-Wet-Btdb  Tlionnometsr.— Having  been 
troubled  for  a  month  or  so  with  finding  the  water  evi^io- 
rated  out  of  the  veasel,  and  the  tiireads  and  muslin  dry  in 
my  wet-bnlb  thermometer,  when  I  went  to  take  my 
morning  observations  (the  only  one  my  busmesa  permits 
me  taking),  I  have  arranged  inside  the  screen  a  test* 
tube  full  lin.  diameter,  which  u  filled  with  water,  having 
a  perforated  bung  in,  through  which  passes  a  short  piece 
of  glass  tube  not  leas  than  a  iin.  diameter.  I  tried  ^in-, 
but  It  refused  to  act  at  all.  If  the  end  of  the  glaas  tnbe 
just  panes  ioto  the  vessel,  as  soon  as  tiie  water  has 
evaporated  below  tbe  level  of  the  month  of  the  tube,  a 
bubble  of  air  will  enter  the  test-tube  and  the  water  will 
flow  dovrn^  restoriog  tbe  original  level.  An  inverted 
flask  is  easier  to  fix  than  the  test-tube*  needing  only  the 
Xing  of  a  laboratory  retort  stand,  but  it  has  the  disad- 
vantage of  oGoupying  too  mnch  of  the  air  space  within 
the  screen.  The  idea  was  soggested  to  me  by  using>tbe 
balloon  battery— a  mortifloatmn  of  the  DanieU.— Jobx  J. 
GlLBBBT,  F.M.S.,  Ac. 

[47199.]— Winds.— The  usual  esplaaatiaa  of  wind  is 
that  it  ia  the  atmosphere  rushing  from  a  place  of  hi^ 
baiometer  to  one  of  low  barometer,  which  is  ss  far  aatas* 
factory;  but  what  is  t  He  explanation  of  (1)  those  long 
bowling  gusts,  and  (3)  the  short  choppixig  gusta  wfawb 
appear  to  come  Is  turn  from  all  points  of  ttie  nompass ! 
We  have  had  too  many  lately.— F.  M.  8. 

[47200.]— Indurated  Liver.— Can  Dr.  Edmunds  or 
any  reader  tell  me  if  there  is  a  cure  for  induration  of  tiie 
bverl  I  have  a  relative  aged  seventy,  but  of  a  sound 
vigorous  constitution,  who  is  now  sofferin^  from  it,  and 
one  medical  man  who  has  been  attending  turn  some  time, 
holda  out  DO  hope  of  hu  recovery,  whilst  anotiier  who  has 
recently  been  called  in  considers  he  can  cure  him.  Which 
of  them  is  right  T  An  asaurdnce  one  way  or  the  other 
would  be  esteemed  by— Av  Amuoas  Oas. 


on  itaondae)— tbatis 
ioaa  of  tbe  capstan-^Mad,  B, 
the  bridge  t   The  dimenstoni 


Pinion. 
Wheel. 


DiamHer. 


taka  to  open  tbe  bridge 
toasy,  bow  many  revo 
wiU  be  rtquirffd  to  open 
are  aa  fdUova  :— 

Gearing:  1st  Motion. 
Teeth.       Pitch. 

...  11 iiin. Oft.7|in. 

,..   N 2]in aft.4iin. 

Sad  Motion. 

Pfaion a a^in. 1ft.  ^/i.in. 

Whael as  ^ S^ift. aft.  "/uin. 

Back:- 

Badiaa « »ft. 

I^aagth  ..,. 40ft 

SHh   «„ « "  »4ixi. 


soiiw  tiflsef  I  pnpan  a  quantity  of  a 


aaokdisBttzMl 


alwayabsvB  to  weigh  mypyro  andmixjastbsflsreaae, 
and  I  ahonld  like  to  prepare  a  similar  qosnUtt  of  the 
pyro  alwap  ready,  and  Swan's  fonnobe  now  sddi  dtrie 
add.  And,  bow  can  I  make  my  gdatioe  so  that  it  will 
keep  for  auMntiDg  ptiats  f— F. 

[479G7.1— To  *«I«LB.  ▲.**-!&  IcttirflOiaOTim  do  not 
aay  what  size  the  German  silver  wire  ahkhiaatnUhad 
on  Fig.  8  ia,  and  how  many  ohms  resistance.  AbOiVliat 
purpose  will  the  excess  of  wire  on  the  framea  (llig.  1] 
whidi  is  beyond  the  point  where  the  cupper  wira  i< 
soldered  be  for  ?  Am  I  right  to  assume  that  one  od  of 
coil  and  the  copper  wire  connected  to  same  are  to  be  jased 
as  at  Fig.  5 !— XosaxoxA. 


CHE88. 


♦♦♦ 


Atjif  Commnnleationa  for  tiiia  d^Mztsient  omit  bt 
•ddreaaed  to  the  Coeas  Hdifeor.  at  the  oifios  of  ttia 
EvGLisa  MccHAjric,  31,  Tavistock-«treet»  OornHaidcBt 
W.C. 


In  tbe  dmwiog,  A  A  ia  a  portion  of  the  bridge  flooring  ; 
B  is  a  eapstan*b«ad  ,  aad  0  tbe  ra^.  The  wheels  are 
Btuibervd  In  tbe  ordrr  ia  wbkh  they  gear— i.e.,  1  oesrs 
with  3, 3  (on  mtM  shaft  as  2)  with  4,  and  4  with  tbe 
rack  ;  4  runs  looae  on  the  abaft.  The  bridge  turns  on  a 
centtal  pivot,  has  tbe  gearlnir  in  the  eentre,  and  is  1421 1 
ain.  long,  and  40ft.  wide.-BCKtKLL. 

[47190.)— Vemerr.— Would  somitbody  give  me  full 
iaatroctions  for  making  a  small  indoor  fernery  I  and 
oblige— A.  Halle  IT. 

[47191.1— Loco.  Baildloff  tllOpS.-Will  some 
reader  iafonn  m«  an  to  whether  tbsra  ar«  aov  lf>co.  build- 1 


with  the  instantaneooa  shutter  on  some  oloadc,  but  the 
platea  were  not  acted  upon  at  alU  I  waa  advised  to  make 
a  longer  exposure ;  but,  as  I  expected,  the  movement  of 
the  douds  made  them  almost  ahapeleas  in  the  dicto- 
graph.   Any  information  will  greatly  oblige— Trao. 

[47208.1— Bxtraordinary  v.  Otto.— Will  anyone 
say  which  is  best  and  safest  for  a  hilly  country  and  rather 
rough  roads  t— W.  L. 

[47803.]— N.B.B.  Logos.— Can  <* Meteor"  orothexa 
give  tia  a  aketch  and  principal  dimenatona  ofthepaaarnger 
engines  (Noa.  lldO  and  1161)  built  at  Darlington  about 
1876 1  They  are  commonly  called  Qualctrs,  having  square 
oabs.— Clbamxb,  York. 

[47204.]— L.  and  K.W.B.— Can  any  readers  of 
'*£.M."  tell  me  why  the  engines  on  soate  of  the  local 
Imes  (Stafford  to  Bugby)  have  two  throctle-valvM  or 
starting'4everB }  An  erplaTiation  will  oblige— €uL4jn»» 
York. 

[47206.]— Anemometer  Indications.— What  is 
the  mt'aning  of  tlie  following  passage  in  the  Greenwich 
Visitation  Report  t—*<  The  vane  of  Osier's  anemometer 
made  in  the  year  1881,  fouitem  revolutions  in  tbe  posi- 
tive direction  N.B.S.W.N."  I  understand  it  that  the 
wind,  instead  of  changing  from  N.  to  S.,  say,  went 
steadily  round  the  compass,  and  did  that  fourteoa  times 
in  the  year.— F.  M.  S. 

[47206.1— Dry  Plate  Developer-WiU  Mr.  Rwkin- 


FBOBLEM  DCCLY.— By  W.  Coans. 
B2a«ie. 


mUfa. 
Wbitt  to  play  aad  mate  In  three  moTCf . 


PBOBLBM  DOGLYL-By  «  Nnr-SmriL." 
From  the  Chfehesttr  Parochktl  MagaoHe, 


WkUt. 
White  to  play  aad  mate  in  two  laovei. 
Solutiona  to  above  problems  are  iavhed. 


SoLXjrnnr  to  751. 


TThite. 
1.  QtoQKtO 
8.  Ktb^esP 
3.  Mates 

8.  atoKKtsq 
3.  Kt  mates 


Bloa. 

1.  B  or  B  tabes  a  (&} 
8.  Anytbinff 

(a)l.  Kt  takes  P,*e. 
8.  ParKtakeaa 


This  admiU  of  a  second  aolutton  bccbmiaff  1.  Kt  taka 
KBF. 


Solution  to  7&a. 


While 

1.  BtoQB4 

2.  Q  to  Q  B  6 

3.  a  or  B  mates 

8.  atoKt4  (ch) 
8.  U  mates 


Siaek, 

1.  KtoB6(a) 
8.  Anything 

(a)  l.KtoK^lb) 

2.  K  mows 

(b)  1.  KtoK4 
8.  Moves 


B^B8 


8.- 


establlAbm^nta  at   Liverpool  or    Karkatownl— H.    oonsaywhrther  the  addition  of  uitrio add  added  to  the 

I  pyrogallic  add  aad  water  will  make  the  aointioa  keep 


2.  Q  to  Q  B  6  (di) 

3.  Q  mates 

Tfi    QtoKBS 

KtoB6     "  P  1 
We  have  been  informed  that  thia  problem  Is  by  Mr  l\ 
Arthur  Hill.    It  waa  his  fliat  oompontion,  and  «pp«*«i' 
in  L^  S^nuiinp.  FrancaU'y  the   lUnttraUd  Syvrt^S  ««< 
Dmmittic  XiWft  in  Italy,  and  Americe. 
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NOnCHB    TO    C0BRESP0NDENT8. 

gaiMPCKK.— Thank*  for  theproblem,  \vhich.  if  up  to  <he 
mtfk,  ahaXi  be  inserted.  Yuur  solutions  ax«  geneiallf 
rery  sccurate.  Those  to  761  and  762  are  coxrect. 
though  that  to  the  former  Is  nut  tht  author's. 

Tbk  following  epigrmms  on  *<  a  cooked  problem  "  haare 
vonthaptixe  m  the  BritUh  Cht*s  JUagazint  Competi- 
tion :— 

Na.  1.— By  Ma.  W.  P.  Patvs,  Abiaffdon  :— 
Behold,  disastrous  f ate—a  problem  eook*d  ! 

*rto  tike  sosae  oastle  safe  from  front  attadc, 
To  which,  a  little  loophole  overlook'd* 
A  knight  gains  fatal  entrance  at  the  back. 


No.  2.— By  Ha.  J.  ▲.  Hilks,  Fakenham  :— 

Like  new-laid  eggs,  Cbess  Problems  are : 
Though  rery  good,  they  may  be  beaten  ; 

And  yet,  though  like,  therze  different  far— 
They  may  be  eook'd,  but  never  eaten. 


AHSWSB8  TO  COBBESPOVSSHTS. 

— »♦< — 

V  '^B  eemmmtiwUonathtmld  h0  addrt»»»i  to  th4  Bditob 
«/  At  SaousB  MaOBAno,  Sit  TamHoek-^h^et,  OtmmU 
GohUM,  W.O, 

H3NTB  TO  CORBESPOKDBNTS. 
1.  Wiits  on  one  aida  of  the  paper  only,  and  put  dratr- 
ion  far  illustrations  on  separate  pieces  of  paper.  2.  Put 
UUM  to  queries,  and  when  answering  Queries  put  the 
ovmbersas  wellas  the  titles  of  the  queries  to  which  the 
npliesrefer.  3.  No  chaige  is  made  for  ffisarting  letters, 
qoems,  or  replies.  4.  Letters  or  queries  asking  for  ad- 
dieses  of  manufacturers  or  correspondents,  or  where 
tools  or  other  articles  can  be  purchased,  or  replies  giving 
rack  infannatkm,  cannot  be  inserted  eoceept  as  adrertise- 
mcDti.  6.  No  question  asking  for  educational  or  scientiiic 
tafonnatian  is  answered  through  the  post.  6.  Letters  sent 
to  correspondents,  uikder  cover  to  the  Editor,  are  not  for- 
vixded ;  and  the  names  of  conespondents  are  not  given 
to  inquirers. 

*•*  Attention  is  especially  drawn  to  hint  No.  4.  Tlie 
nsoe  devoted  to  lettos,  queries,  and  replies  is  meant  for 
the  general  good,  and  it  is  not  fair  to  occupy  it  with  ques- 
tioas  such  aa  are  indicated  above,  which  are  only  of  tndi- 
ndoal  intereet,  and  which,  if  not  advertisements  in  them- 
aelves,  lead  to  replies  which  are.  The  **  Bixpenny  Sale 
Cohuxm  "  offers  a  cheap  means  of  obtaining  su<ui  inf  orma- 
tioB,  and  we  tmat  our  readers  will  avail  themselves  of  it. 

Ihe  foUowing  aire  the  initials,  Ike,  of  letten  to  hand  up 
to  Wednesdaj  evening,  June  14»  and  vnaoknowledgcd 


Pior.  Labmqa. — O.  Bower.— J.  Paraell.-^.  Bobinson.— 
H.  Harzia^-Oiaace  Htos.— A.  For«ter.— B.  Lewis.— T. 
HeNaUy.— P.  d'Alqnen.— C.  Bix«haU.— Oeceb  Admi.— 
Don  Carlos.— H.  8.— Burette.— Bev.  J.  J.  M.  Perry.— A 
Poor  Irish  Boy.— J.  H.  Evans.— O.  J.  C.  £.— Brick 
IQfai.— Pooneiie.- Prank  Smith.—Mide.— A.  J.  Smith. 
—An  Experienced  Old  Hand.— J.  H.  A.— Amateur.— 
Old  E'way  Grease.— H.  Painter.— C.  H.— Adonis.— 
Bsta.-.!.  H.  W.-E.  Thomas.— B.  Kanthaiik  -Ugn- 
ritn.-E.  L-  P.— Orderic  Vital.-O.Tolman.— E.  W. 

W.  E.  B.    (The  question  was  answered  with  iHustostions 
in  Nos.  818,  8190~D.  pACKEa.    (Thanks.    Scarcely  of 
Aiffieient  iutercat  to  occupy  space  in  our  columns.)— 
WuKATLXT  Hill.    (In  Vol.  XVIIL  you  wiU  find  a 
oenea  of  artieles  on  the  Theory  and  Iraciiee  ef  Coal- 
Mine  Ventilation,  which  may  give  you  the  desired  in- 
fonnation.)-^*  W.     (You  will  find  replies  to  definite 
questions  in  back  votumes ;  but  we  should  recommend 
70U  to  procara  one  of  the  handbooks— say,  Gedney's 
"  Pszrakeets,  Parrots,*'  ^.,  published  at  170,  Strand. 
W.C.)— N.  W.  Ealimo.     (The  second  querv  is  beyond 
m ;  it  has  nothing  to  do  with  the  merits  of  Ine  brakes.) 
—New  Rkaokb.     (There  are  many  in  back  niunben, 
aome  even  in  present  volume ;  but  possibly  the  best  for 
voa  was  that  described  on  n.  332,  No.  816.)— JBAsr 
AiGUAs .    (You  understand  that  much  depends  oa  the 
oatore  of  the  ink.    Cyanide  of  potassiom  will  remove 
the  ordinary  make,  but  that  is  very  poisonous.    You 
on  try  soaking  well  in  permanganate  of  potash,  Coady's 
flnid,  and  then  go  over  with  hot  solution  of  oxalic  add.) 
-Hajwt  Max.     (Instruetkms  for  binding  periodicals 
cop.  577,  No.  770.)— Matthew  Ollikks.     (You  can 
only  make  it  thicker.     3.  Liquids:  all  chemists  and 
droggists  stll  them.    Get  Valentin's  "  Lessons  in  In^ 
qigaaio  Chemistry,"  Collins,  Sons,  and  Co. ;  but  if  ^ou 
vnh  for  experimental  chemistry,  you  can  have  nothing 
better  than  Prof.  Beynolds's  little  book,  nubliabed  by 
Longmans.    Yon  will  find  out  about  old  and  new  as 
Tougoaloag.     It  hss  nothing  to  do  with  practical  che- 
mist.)— &ricx  iM  TRK  Mud.     (Any  of  the  electrical 
deslen  will  anpply  you  with  the  proper  covered  line 
eir».    The  method  of  connecting  up  circuits  and  bdls 
or  "calls,"  waa  fully  described  ana  illustrated  on  pp. 
^.87,  HI,  of  this  volume.)— P.  J.  A.    (We  gave  the 
dMonption  on  p.  77  of  this  volume.  The  invention  eoa- 
wtsiathe  **  solution,''  which  is  presumably  used  in 
the  Bonsen  cell.    It  is  doubtful  whether  it  is  better 
tbsa  the  ordinary  solution*  and  the  use  of  the  batcecy 
«iU  be  attended  with  considerable  expense.)  —  W. 
^noHT.    (If  none  of  those  deatribed  in  back  numbers 
win  suit,  we  are  afraid  we  cannot  help  you.)— Novica. 
(Ifron sxe to  study  it  for  its  own sske, get Sprague's 
:*EleetRdt^,*'  pubUdied  by  E.  and  P.  N.  Spon,  Chaiv 
ng'cross ;  if  to  pass  an  exunination  of  the  Science  and 
^Ospartment,  procure  Outhxie's  "  Electricity,'*  pmb- 
luhed  fry  Collins,  Sons,  and  Co.)— F.  C.    (A  paper  was 
r^  last  year  at  the  Musical  Association,  we  believe, 
ehich  was  followed  by  a  discussion ;  but  the  general 
^peuon  was  **  both."^    As  to    the  character  of  the 
PMces,  that  is  immaterial.)— On k  who  Waxts  to  Excel. 
(Agaisntly  a  modification  of  the  Daniell,  but  not  an 
im^orement.    If  you  want  to  make  a  cheap  battery  for 
fuising  bells,  see  p.  808,  in  last  week's  number,  or  p.  6 
olthii  volume.) -Musical.     (Both  have  their  appro* 
Pmte  places,  but  the  flute  is  no  doubt  the  eauest.  You 
^wrald  procure  a  good  instrument,  not  neoessarilv  a 
bifhrpdced  one.   See  the  indices  for  a  fuU  discoanon 
«  the  sobJeot.)-CoHB  Bor.     (Your  first  query  was 
>&<««nd  BO  recently  as  May  IS,  and  the  others  in  back 


numbers.  Bee  p.  140,  No.  884.)— A.  E.  C.  (We do  not 
under«tand  what  you  mean  bv  *'  analysis."  We  know 
of  no  book  devoted  to  the  branch. )—AoBirT.  (The 
doctors  are  right— Dr.  Edmunds  could  tell  you  no 
more.)— Wk.  JonsisTuiiK.  (We  fear  we  can  give  no 
advice  worth  taking.  Probably  you  might  do  well  at 
Sydney,  if  pocieesed  of  capital;  but  we  hardly  think 
you  would  much  better  yourself  if  a  workman.)— 
Thbta.  (We  never  heard  of  it.  There  is  the  VhtmUnl 
yrwt,  a  small  weekly  paper,  which  can  be  ordered 
through  sny  newssRent.)  -Oao.  Puwbll.  (We  htve  a 
letter  m  type  from  Mr.  Tolman,  giving  instructions  for 
the  construction  of  a  small  dynamo-machine.    It  sntici- 

Ktea  most  of  your  queries.)— Jxmbo.  (Both  queries 
d  been  snswered  in  back  volumes.  Nobody  can 
answer  such  a  vague  question  as  that  about  the  Smoke 
Abatement  Exbibilioo.  The  awards  wece  mads  in  dif- 
ferent clnssen,  and  wars  duly  published  at  the  time.)  ^A 
New  SuBSCRiDEa.  (Probably  rhenm  itism.)— ELCorax* 
oiAir.  (PackacarbonplateinapoBOUspotwithequalpafts 
of  weU  mixel  fraa  carbun  and  binoxide  of  manganese 
both  about  the  size  of  hempseed  or  peas,  but  free  from 
dust.  It  is  unud  to  seal  the  cells  with  pitch.  Place  it 
in  a  jar  of  less  height  than  the  porous  cell,  and  pour 
into  the  jar  a  solution  of  sal-aamoniao,  to  about  two* 
thirds  fill  the  outer  veesel.  In  that  place  a  sine  rod, 
and  the  celt  is  readv  for  aetion.  S.  As  we  do  not  know 
the  lamp  referred  to,  we  esn  say  no  more,  except  that 
yon  have  decided  on  very  insufficient  evidenoa  8. 
How  can  any  one  tell  the  cause  of  your  failure  without 
examining  the  coil  T  You  say  that  eferything  is  all 
right,  and  yet  you  get  no  reenlt.  Try  again ,  xeamg  up 
the  directions.  See  p.  318»  last  number.)— O.  P.  Raw- 
SBAW.  (Thsnks,  but  we  fail  to  undsntand  how  the 
brake  has  been  rendered  more  efficient  by  the  use  of  a 
tdl-tale  gauge :  that  such  a  device  should  be  thought 
nece«ary  is  a  practical  oonf  essiun  that  the  brake  is  not 
altoiether  satisfactary.)— Jobs  Nokmax.  (The  best 
made  in  this  oountry  are  oomposed  of  emery  and  water- 

S' us— silicate  of  potash,— cast  in  moulds  and  subjected 
pressuxe,  we  believe.  Nrver  heard  of  them  being 
used  for  the  purpose,  and  think  them  scarcely  suited.) 
— K.  HAanoASTLB.  (We  believe  we  have  given  every 
tried  or  pi oposed  process  for  silvering  specula— in  some 
cases  many  timea.  See  p.  Ill,  No.  863,  and  the  index  of 
the  last  volume,  or  any  other  you  have.)— L.  H.  Jaoob> 
8E.V.  (It  is  not  clear  what  the  new  discovery  is,  for  the 
grsin  of  wheat,  if  there  is  one,  is  hidden  in  a  bushel  of 
chaff.  We  have  not  qpaca  for  matter  of  that  kind.)— 
AaiRL.  (Castile  soap  and  cuttle-fi&h  bone  of  each  Sox. 
in  fine  powder :  honey  of  roses,  6as.  Make  as  liquid  as 
you  please. )— Z.  99.  (Next  l  ime  kill  the  spirits  of  salts 
with  sine.  It  is  only  of  use  in  its  simple  state  when 
zinc  has  to  be  soldered  :  but  for  the  present  purpose 
use  rosin,  as  acid  should  never  be  used  in  soldering 
electrical  connections. )— He  YwooD.  (Ask  for  dextrin, 
and  dissolve  it  in  water.)— Qilbbbt.  (Carbons  for  bat- 
teries should  be  cut  from  the  **  ecurf  .*'  It  is  laborious 
work,  as  you  say:  but  there  is  no  help  for  it.  We 
believe  sticks  of  the  siae  you  mention  can  be  bought 
for  about  9d.  each.  You  can  out  them  with  notched 
hoop^iron  an!  sharp  sand  or  emery.  All  this  has  been 
stated  many  times  in  our  columns.)— J.  W.  Wooo.  (The 
carbons  used  in  eleotrio  arc  lamps  are  compressed  by 
very  powerful  machinery.  The  **  ends  "  you  have  may 
be  utilised  when  crushed  for  battery  purposes,  or  poa- 
sibly  for  remoulding,  but  it  depends  upon  the  material 
to  a  certain  extent.)— Axatbub  TixKsa.  (Both  queries 
answered  verv  recently.  For  japanning  tin,  see  p.  238, 
No.  868;  cold  soldering,  p.  81,  present  volmue.)- 
R.  H.  n.  (Yes.  it  will  do,  the  wires  as  large  ss  you 
pie  tse.  See  p.  308.  You  know  that  you  will  want  a 
C3j1.  See  p.  313,  lastweek.)— YabkbbDood-b.  (You 
can  easily  contrive  to  see  one  of  the  lamps ;  but  our 
readers  would  not  thank  us  for  illustrations  and  de- 
scriptions of  such  well  known  devices.  If  you  want  to 
make  a  simple  lamp,  look  through  the  last  four  or  five 
volumes,  and  you  osn  take  your  choice.) — J.  J.  W.  H. 
(Dr.  Edmunds  has  answered  both  questions  very  full^ ; 
varicose  veins  on  p.  211,  No.  887,  and  indigestion  in 
many  numbers.)— H.  W.  (Only  the  man  who  has  left 
the  country,  acoordiog  to  ^our  account  of  the  case, 
could  bring  any  action  agsjnst  you  ;  but  vou  are,  of 
oouxse,  liable  at  any  time  to  interference  by  him  should 
he  return.)  -Am  Old  Brader.  (The  strong  probability 
is  that  your  unfortunate  relative  is  reailjf  insane,  and 
that  you  will  go  mad,  too,  if  you  pursue  such  practices. 
If  your  other  relatives  choose  to  fill  the  podiets  of 
** mediums*'  and  other  impoitora  they  must;  but 
surely  your  Scotch  common  sense  should  tell  yon  that 
you  are  all  being  humbugged  or  swindled.)— H.  La  was. 
(We  replied  to  you  last  week  on  p.  817  under  the  signa- 
ture of  **  Bwinner,"  which  was  appended  to  your  first 
letter.)— A  Comstast  BxAOxa.  (A  fatty  tumour,  which 
any  surgeon  will  remove^  if  necessary— probably  its 
removal  is  not  neof  ssary.)— A  Would-bb  Abtist.  (Do 
not  attempt  it :  all  neeessaxy  for  yoer  present  require- 
ments can  be  proeored  at  the  eolouzHihops ;  by-and- 
by,  p<>rhaps  the  merits  of  your  works,  like  those  of 
the  old  masters,  may  partially  depend  on  your  colour- 
mixing.)— C.  H.  (Mr.  Wetherfleld  is  good  enough  to 
reply  to  questions,  but  we  cannot  ask  him  to  waste  hia 
time  and  our  space  with  extracts  of  evidence,  ftc, 
whidi  you  would  probably  misundentand,  and  whioh 
could  certainly  interest  no  one  else ;  (2)  query  next 
week.)— loMORAxoE.  (Scores  of  recipes  nave  been 
given  tromi  time  to  time  in  bank  vols.)— Caboto.  (We 
really  cannot  trace  the  query  to  which  yon  send  the 
reply.  You  give  the  wrong  number,  and  no  heading, 
and  it  is  evidently  some  time  back.)— A.  J.  0.,E.  L.  P., 
C.  H.  DoMAiLLB,  J.  H.  Huxuir.    (In  type.) 


Swery  Workman  eonaeeted  with    the  Btiildfaig 

TrmAes  rMvirlnff  a  aitnatioa  should  sdTSztlM  la  '<  THB  BUUJI- 
INQ  MB-WS,"  polklUhed  evsrj  FAIDAT,  prios  VoarpsMS, 
AtSl.TsTiftock<Mast,OoveBt-ffsrdea  Loadoa,  WX}. 


"THB  BUILDIirO  NBW8"  Is  the  Principal  Jowaal, repes- 
lentlaff  Aroblteets  sad  Builders,  sad  has  the  iMgett  clreulatioB 
of  sBj  Profw ioBsl  Jovmal  la  the  hiaadoa. 


BTery  Workaaa  ihoald  lasift  oa  Molag  **  TH>  BITZLDINa 
KBW8  "  cTery  week  at  his  Clab  or  Coffee  Hooae.  He  wlU  aad 
more  **  Llttt  of  Tender*  "  for  new  work  In  it  •retj  week  than  in 
any  timllar  paper,  and  caa  thoa  Jodge  where  work  U  likely  to  be 
had.  He  la  also  Q>eclall7  Invitoa  to  make  nae  of '*  latsreom- 
moalcatlon  "  If  he  want*  to  know  aaythlnff  about  hi*  trad* :  to 
writ*  to  the  Bdltor  If  he  ha*  any  nifff**tioa*  to  make  aad  to 
adesetias  la  th*  paper  whsa      waats  woi^ 

The  eharge  Ibr  AdvertiaeBcats  «ar  BItastlOBa  Is  On*  ShiUlaff 
OK  Twenty  Wordst  aad  Bixpease  for  every  Bight  Words  sftsr. 


TEBin  OF  SUBSeBIPnOV. 

TAYABIM  IM  ADTAKOB. 


B.  aw  nw  mmnu  mnd  lla  for  TWOtVS  XOBtfeS,  r0St.|rsS  tO 

any  part  of  Uo  Uaited  Xiagdosi.  For  the  Uatted  Stats*.  U*.,  oc 
S  dol*.  SCO.  sots .  to  Prane*  or  Belglaa.  IS*.,  or  161  fOc. :  to  India 
(via  Briadid).  1<*.  U. ;  to  New  Bealand.  the  Cane,  the  Weat 
IndiM,  Canada,  Me^  Bootia,  Jfatal,  sv  say  of  Qm  ABStiaisa 


Thf  rinntttiBee  ihemld  be  mada  by  paat-oflee  order.  Baek 
B«ml  i  bfr  ■vat  «ut  of  the   UattfNl  KlDfiluia    by  th* 

ordlB  ^  :    ).   ^.iMpti  puiL,  but  mvt  b4  nviltu4  tot  at  thanco  eff 

Id.  Oh'-^  i<"'<,<'Vi'r  "rtri    P4«taf*. 

M«i<44i  Jiwu  ^.  ^riiM  andC<».,oftal.crh»amC-itii!«t,  7h1ia^ 
delphLii.  D3i?  AbLtinrttiMl  to  r^^cU^  tllt«lii:rl|ti;l4jDi  fV4  tbfl  ifnlttd 
SUVei  tar  lt^€  EVOLI^H  MUCHAKIti,  lit  th*  ni^  ofl^qlS, 
tfte.  f  i)l(l»  tJ-  TlilrLpeo  ^ki^S.nft  per  unnutn,  Vt«t  fJTtL  TJla  Coj>l4S 
will  Un  t>jnfanl<!4  dlre^l  bT  ni«il  ttf>m  thf  ptibUihiajf  &«£«  ts 
Lond'vi,    AJ1  mtucriptiiiEu  wiU  cwmtn^^tii^e  wltii  tb#  aumbflfflnt 


iiftH-r  tin?  trcrlpj  ofl-he  tnUff'rLlt'Jim-     If  tUUrk    £Liinkerl  aM 

requlrnij  ut  C'l^mpiivt^  tniantei  Lh^'j  miift  h«  pMiA  Atf  *t  th*  rata  of 
id.  eii >.  b  c iji:i; « ta  Lovtr  tttrm  jki* Une, 

Tola.  JUltV.,  XiVl,.  IXVIl.,  X.±ftll.,XXjT..,  XXX.»XX3U., 

rVol.  XX3Lir.  Uaw  ri'&dj.l 
All  tht  iiUhcr  boua^  Toii^AMf  ar«  n«i  ^nt  tnai.    Svbearibese 
WOH-LA  ^Q  mt-n  Ut  Qri^7  TQ3mn«a  aa  aocn  ai  poui  hie  mlT^^r  tht  OOA- 
elua^L^a  of  uch  hair  T*M.Tij  ToiOB*  In  Majtia  a  nil  »'<9tf-B»bm,  as 

oalr  i  linn itp<i  v.umbpr ore  faoaM  op,  and  th«afl  nonn  ruSOBtof 
print.  Moit  of  nur  back  tiilmbin  MB  b^  bad  llngtr,  prles  Sd 
each,  thriKyfh  fenj  btK>kMil«^r  <jj  otwuftat,  wt2\ii.  eath,  pMt-flre« 

ttott.  riji^uCbce  ..extept  in(k4  PUBft&rn,  whicli  art  M.  *aeh,  or 
poatiMHj^ijd.i 

Ltia^!L«i  <ar  bmA  hall  yHflr  TolWb*  lap  %n  Vol.  H-  («ie«B|T0ls. 
IX..  IIL  .IV..  r.,  fttid  lLj]liclii«J:te.l«..*v!ll  PanfriMrlW.«  ^ 
Ind' ?■  s  ta  hubit^^ui'&l  fob.,  3U^  e^flch  or  pQ*t-i:r«e,  Jljd.  "" 
Maa-rr,  i«.  9ii.  «Qb. 
*/  ^liLiKribcnu*  f*qiL**t«d  1*  otder  C^aa*  tA4i  VqE*.  ttfOBfH 
thslj  book icllpn.  and  £Lut  t«  K«&d  dlrcEt  Th«  TVfutfttloDSSf  WS 
post-«ac*  (f  «T«t  thalr  cranaitLbaioa  tMo«rb  t|iB Twt 

~  CHABeBS  FOB  ABYBETHSIHa 

nUfy  Weeds       it* 

Bvsry  sddWoBSl  eight  woeds. oe 

P»oat  Psfs  AdwtlMBMBis  Plvs  Bhimace  for  ths  int  M  WB8«s 
aflsrwardild.  per  llaa.   Panfrapa  Advorttaeasats  Oas  ShUliae 

Kline.   No  front  pafs  or  paiafraph  advarti**BseBt  inserted  for 
than  Plv*  Bhilllnss.    Bedooedterma  fbraeriaaofaiorothaaf 


laaertieas  saay  be  aaeertaiaod  oa  applies  tloa  to  the  PabUshsr. 
ADYBBTXBBiaDITB  la  XZOHAIIOB  OOLUMX-Air 

Twoaty-flbBf  words o  B 

Por  every  ■sceeedlaffBliiht  words OB 

ADTBSTIBXMBNTB  ia  the  8IZPB1C1IT  BAUI  OOLUMMt 

Uxteea  Words  ..      ^,       .j, ••  0  fl 


Por  avsry  *«in*aVlat  fliaht  Wssis 
>  It  must  be  home  in  aoind  that  ao  1 


Dlaplayed 

mtiV*      All 


.  0  • 


can  appear  In  the  * 

^^  be  prepaid  ; )  

ncaae*  where  the  amosat  sent  exeeed*  One  Bhilllafft 

publieher  would  be  fratofhl  if  a  P.0.0.  could  be  *ent,an2  not 


mustlte  prepaid  ;  aoreteeS^  la  made  <»  repeated  inaertloBa, 
andlncaae*  where  the  amosat  sent  exeeed*  One  Br"" — "" 


atanps.    Btanwe,  how*Tar  (preCarably  

bo  Beat  where  It  is  IncoBTeaiaat  lo  obtala  P, 

The  sddrsss  as  iBSladsd  as  psrt  of  ths  advestlsssMat  aad  stergsd 
fer. 


AdvartlseflisBts  sMMt  reaeh  the  oflss  by  I  p  ja  en  Wsdasiday 
U  Insure  ia**rtloa  In  ths  ibUewlnff  Priday'iaumber. 


VOnCB  TO  8UB8CBIBBB8. 


esssssMatthsIr  ssBtas  dirsst  frem  Ihs  eaessseie- 

Sisated  to  observe  that  the  last  auaaber  of  the  tem  ftr  whish 
elreubeeriptleB  U  paid  will  be  forwarded  to  thea  la  a  Pva 
Wraapar.aeaalatlBBatioathata  fresh  rcsstttaass  Is  asssessBy4f 
Itis  sssirsd  to  soatJaea  ths  BahsfWIaa. 


Holloway'»  Ointmeat  not  only  bea]s  aoiea, 
wound*,  and  relieves  exicnai  aiinent*,  but,  rubbed  upon  the 
abdomen,  it  act*  a*  a  derivative,  aad  thua  dUplaja  theutmoat 
aalutary  inflaence  orer  atomnchic  dlaorden,  deraofeiscat*  of  th* 
lirer,  irregularity  of  the  bowuU,  aad  other  iateatine  inooaveni* 
eace*  which  mar  auua'*  comfbrt. 


OITB  EXGEASOE  COLUlOr. 

a»* 

n«  aftarvs/br  Jbsftaa^  JTMsss  is  8d. /or  As/rsl  M  nei^ 
Md  Sd.  for  SMfV  tuutoimg  8  isords. 


A  pair  of  wen-finished  Weadle  Instnument*  In 

VOod%rder,  platinum  contacta^new  coila,  thorouchi/ reliable. 
Uffera.— LooAir.Bt.Cro**P.0.7wir''' 


change  my  beantlfal  colbetton  of  Oox^nrlnff 
»t  18  sulaeaa,  for  good  Plutlna  or  portable  Bar- 
Anything  in  music.— A.  Braauiaoaavoii,  West-street, 


WiU 

Taicaa    oost 

monlum. 

Fhraham. 

I«and8cape  OameraSt  8|  Sqnare  and  half-plate, 

with  dry-plate   backs.    Bxchaage  for   a  gtMd  penunbulator. 
Stamp  for  roply.^WiU4,  llf,  liotkerAelditreet,  N. 

Exchange  9  by  7  folding  Camera,  two  doable  dark 
*llde*.  haroif  used,  coot  M  la.  ;  f or  Bmpree*  of  ladla  Bewlag 
Machine,  aeww—JsrraaT,  Ghelteaham. 

Bnffine  cyllndep  8|  by  8|,  metallic  piston,  slide- 

valv*  and  rod.    ttpteadld  stop-valve,  all  Atted  ;  cost  CS.    What 
offeia?— P.  HovoMToK,  Oegget'a-aqsare,  Btrood^aear  Booheater. 

Two  patent  Oas  Fires  (Wrigfaf  s),  oomplete,  new ; 
eaaliy  fixed,  easily  lighted  aad  put  out.  no  ditt,co*tSl*.  essh. 
Bxehsngo  for  tools.— W.  B.  Blatsk.  Buaderlaad. 

Howe  Treadle  Sewing  Maohine»  in  good  workiBg 
eonditloa.Duaeey  TeMgraph  (new),  pair  Teiephoae*.  large 
DulelBMr.  exchange  any  for  Ttasadth^s  Tools,  Copper  Urns,  or 
offers.— W.  &.  BiiATxa,  Buaderlaad. 

"  Bnglish  tfeohaaio,*'  tmbonnd,  Ang.  i2, 1879, 

to  Oct.  14.  1881,  dean,  perfect.    What  4>ffM*  ?    Want  work  by 
Proctor,  Huxley,  or  Darwin.— QaaanT,  Bisgwood,  Uant*. 

Qoarter-hone  Bnglne  and  riveted  Gopper  Boiler 
Hoco.  type),  steam  and  wator  nngc*,  *afety  valTo.  sc. ;  al*o  ten 
fe*tof  uoh  steel  ehaftlug,  three  hanging  bracket*  and  three 
puUeT*.  Lot  £10,  or  exesange,  or  would  sell  *eparately.— J.  H., 
Box  180,  Bheflleld. 

Lathe*  Sin.  centres,  baek>  geared,  4ft.  8ln.  bed, 
chuck*,  tool*.  «c.  oomptote,  nearly  new.  What  oSera  f  — W. 
BrcKLXT.  Walter- terrace,  Harpurhey,  Mancheater. 

Oil  and  Lfanelight  Dlasolvingr  View  ApparattLS 
for Serew-cutSiagLathe.  Twut  Dril!a.-D.  W.  M.,Jlnee( Cot- 
tage, Peyton-place,  Boyal  Hill,  Greenwich. 

A  one-hoTie  Water  Motor  in  exchange  for  a  good 

_  jrantbolatorfrnbbert'  '' "" —     ""      " '" *'"   ""'' 

dlngton-road,  Sublin. 


Perambulator  (rubber  tire*),  or  offers.— Wn.  UBaiaji,ll8,  Aiad- 


Bose  Engme  LattaOf  wood  bed,  shdo-rest,  nmversal 
cutter,  overhead  motion,  tool*,  drill*,  Ac.  Bxohange  good  lalcro- 
ecope.— J.  TcariM,  Drighllngton,  Bradfbrd,  Yorkahire. 

Small  Bfac-ahot  Pooket  BerolTer,  in  ease.  Kz- 
charge  email  Oofl  or  Tciephoos*— T.  fioaasa,  TetnUnitsr-road, 
PsmMwosgh,  Hants. 
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Juki  16, 1883 


rriej^  for  ^^JS^PSSSSSi  StSi' 


Ko«#««Osrictt,0«fboiinii*  *« ,  Id  haOtliy  iftiHtiM 
TwtiUit-nl  Wir««*    Otf«»  of  iaacb^o«Tn<l«Mf ^ 


'  Snffinaers. 


7iB,Boafdni 


boond  tod  looM.  Wlmt 
PUa«  ttsd  Bbooiiaf  Bloclc  for  pio- 


wiih 


iUn.  011de-1U«t,  r»d  dcsicB,  quite 
c£tt^.  — r.     UoMAS,    it»,    St.    J&Be»-cre 

Eftadr  Beodi  Tertlesl  DrlUinc  Maoliia«,(to  ]!«.}, 
|M*«  «r  ^«f  r^F  HoMM,  Ut, «'-  /■■■■  wc<mt,  OUmctaUt, 

6ia.  sioffle  SCeadstook  and  Poppet, 


ITatchMl   WatdM*!!   WatdiM!!!  7«.  6<L  ead^ 
•««  ftwiW  PWCW.  D*i3f  .•,  AIbij«  Hill,  L«lc-Ur. 

BecoDd-band  Model  StOMB   Bn»ia^  SdenttJ* 

lMtr««MU.    G»t»l«r«'  U.  port  firM^i«B«   B*twiaj»,   Ul, 
Miffli  B*lkon. 


PoltvnDMber'c  Medlf^l  Ol&alB  BsUefT< 


Splendid  Mi  of  (Hs-BnffinaOaetiiifS, 


Wm  ecefcaaffe  ft  19ito.  FUte  Elaotfio  Machine, 

Pftir  of  6to.  Lathe  Heads  for  5ft.  pUaed  bed,  6io. 
MtoM,  •<«««,-««•  putlecUn  t9  «7,  iiodtty- •»'«•> '^uton. 

S#d* 
ExehMm  urlbinff  iwefoL    39  nnmbert "  SnsUfth 

**jkmMUw."-i  D.. U, PMk'ftrMl. UmthooM, K. 
Vertical  Copper  Boiler,  W  br  6.  riTeted,  Are  tabw. 
wBt«rMaff«  •fftof  l«*«»«"t*-»«l»«»  «Ml»w»fe-— A.  w.,  n, 
( jMfeMHfMd,  ••«&  BcnMBdary. 

HeU-bone    ud    ono-horee    Bn|tiae    Oaetlnffe, 

«Yll»4«rB»«r»tf.ec  ;o'twO'korM ditto.  Otfrn-ZAHutoTcurr*, 
llntMer.  PrlMM*  Mr««t.  Oruby  row.  Mftoehttur. 
Msdieal  Ooil.  OslT«nleB«tterr.  E&irioei^uidlAtbe 

2Sm^' at.    CHr«ri.-i^M  ieicurr.,  Frtocew  •t«et.  Onmby- 
f  vw,  Miffcttttr. 

THB  glXFJMlK  SALE  OOLTMH. 
#♦# 

_l<rjrrtfwinff  ««  taMrtid  to  HUf  mIimm olfftf  nifi ^ 
M.  /Of  Ae  ilrif  It  MMvlf,  and  64.  for 
$W9rd$, 


Astronomical  Teleecope*   I  win  tdke  £1  for  m. 

iy  i!5K5£2iiBT5;  ««t3rSniTt,  dSSht-i.  Bix»«w«i. 

Besnttrol  loctjuitiiieoiia  Photograph  of  Swarm  of 
Bava,  8  by  •,  maoaced,  2».  j  aaaoaated,  iv— C.  Wooo«iai>, 
Ultekla. 

Safe  for  Sale,  flreproof.  80  bf  20  b7  IStn.  outride,  «»h 
drCw^.ptteat  l«*er  L^k,  OTioet  fiopdlU'm.  «  •et.  kof  ■,  prtco 
A*,dcllT«rtd.— Kicfl4«o  M.  Lorn*,  Wolfermamptwi. 

Com  Bin,  galraniaed  iron,  boldi  8  bnaheU ,  price  35i. 
AtUifL—BicntAO  U.  Lomp,  WolTertamptoo- 

A  Dallmeyer  Triplet  Photo.  I-«ne,  No.  1  br  Tin. 
foea«,cqaaltoB«w,  prtco  £3  Hi».-F.  Olam^,  SUp  Kad,  L«fc<ia, 
Bed«. 


Frangois*  l^_^f  JLoeioid  BaiomtMi,  Kdd- 


tfteuB  Boats,  At.,  wflt  MbrwiM&w. 

J  of  the  **  Mechanic,"  will  do  ve&  to  tad 

far  Fkaan^  Urt  aa4  eo«par«  wiia  uchus. 

FranOoie.  wUle    thanldng  thoti  vho  have 
'    '     wttfc  their  patroaare.  bcf  to  ny  kc  va  finrart 


Frangoie,  Deraaakire-plaoe,  Byk&d^rud.Bia&iia- 
IwB.kMartlclataabUUMatbalfaMuUp'icc    YmA\ 


FlUPSioa.— An  Leetnre    Betjaiaitef  lo?  1 , 

Xai^^^iw.  Hf  at.  light,  Soaad,  Water.  A^,  CbmUbn,  W- 


lof7, 4c— drLATU. 

Xtoctrio    Stores -UBApproached 


for 


•-M 

For  Sale. 

X^antem  Photographs,  17.CC0,  witb  readioge, 
frotnM  plala.  U.  eoUmfed^^A.  FuMfaatv.  Xnlly -•tract.  Bt/- 
Biflfhaau 

Gelatine  Vilms  for  pbotogntpbe,  reduce  cost  and 
Uboar  of  pbotoffraphy  to  mlnlmam.— a.  FuKPaAXT,  Bltmlag- 

Tbe  Pilmorraph  carries  100  films  or  IS  plates: 
Us btMt  Fboto.  appMAtfU.    llliutratod  tctt*.— FvaruBST.Blr- 

/ilmonaphlo  KannaL  free  6d.,  with  photo- 

frapb  tnmVUm  MogaUvo.    FaUlaitraotltm*.   FJmt,  Faao- 
graphy-A.  FoMrMaaT.Blnaiaghaai. 

100-Fold  FilAOgraph  Slide,  can  be  used  with  ordl- 
Mry  eanwa.  Flaiw  cbaaged  aaywbere.-A.  Foaraaav,  Blr- 
alagbaoi. 

OoUographic  Photographs  for  Machinery  and  Trade 

FatteratT   saaiplo  aad  iUt  for  Sd.— Fvaraajcv  aad  Dat.  Birmiog- 

***"'The    Hight-Ught  Olook.''    BlnsteBted    »i^ 

donrribMl  oa  S«g?  170.  Ko.  MS.    FrlM,  oarrlagtfrw,  •«.  ^— F 
BoMaMoa,  IS.  OrMk  itrtot.  Boko.  W. 

Complete  Practical  Ixistmctions  for  performing 
Bip^iniraU  la  Mctawivm,  oUetio-biology,  Bu.,  frM,  6a.    Utua 

prlM  £1  It.-UAIMAUI4(.CA. 

Bachelor's  Brace  Battens.    No  coming  pif.   No 

MWliig.    LMtlUcUae.    PMkst  fr«e.  11  auunp*.    WuoUtale. 

New  "  Bdipte  *'  Pipe.  No  oil  in  mouth.  No  smoking 
wot  tobMOo,  at.  froc.oi.  BuMALaALca.  i.  FtJlucUfftf,  iHicda. 

Ziathe,  S&in*,  aft.  bed,  screw-cutting,  slide-rest  oom- 
poaad.aot  ehaago  whooU.  ohooka.  Be.,  accood  haad.  good  ai 
MW,  ilt.-MABta.  Cupola.  Bhtfflcld. 

Stcoks  and  Dies,  now  in  eztensiTe  uce.  List  one 
•tamp  — F.  M.  Boaias.  21,  Flaaoary  pAfement. 

Sleotrie  X«ighting<— Inyentors  wishing  to  perfect, 
patoat.  or  aoU  laTvstioaa  coaaootod  with  olaotolc  U«httag  ahoold 
comBttaleata  with  F.  M.  Kooaaa,  21.  Flaabary-pareaval,  B.U. 

tflnerals, 

raby,  topst.  emeiald, 

list.   Alaomaay  ttaor,  raror  aoeel 

XJbnry,  II.  Ikcbbiook-attaat,  Flm: 

The  best  Bbony  Stain  for  wood,  sample  bottle  6d. 
— B.  M.  Hajid«,  WestDoarat.Boaracmouth. 

Tbnrist  i  Oamera,  slides,  lens,  shutter,  tripad,  ehemi- 
OSJt,  Bo..  aU  pvfoob,  a  IOB.-FBoTo,6«.LsgaaU««t.  WAtriagum. 

Metallic  "  B  "  Violin  Strings.  Inflnitelf  superior 
to  gat.   Four  po«t  fire*  ls.~SMtTa,  2.  •odfordatrtot,  Flymouth 

MetalUc  *'  A  "  and  **  B  *'  Violin  Strings,  acknow- 
lodgod  aoecoaa.  els,  pott  froo,  la.-Joaa  Blamco,  It,  Keltui- 
gtova.  iivtrpod. 

Itioro.  Photos.— list  of  360  one  penny  stamp.—E. 
aad  ▲.  llAMCM.  4as,  atockport-road,  MaaeBaatM'. 

New  loud  Violi  1  s.  No  back  or  sonndpost,  ISs.,  SOs., 
by  "  FiDOLsa,"  If,  BJward  atrtot.  Ba?d«tc-raaa,  B. 

Lathes,  Lathes,  cheap  good  sorew-cuttlag,  from 
£lu.  Baar  payaitata.  Biro  ayaUm  Flrat-daaa  toola.-AUuji, 
Ottpola,  aaeAold. 

Blectrical     Depot      and    Kannfkctonr.— 

MiLLAta.  laS.  Chap«l-Bu««t,  Salford.     Uaadlaat  abop  la  the 
traao  t\a  imataara. 


Bnglish  Ooncertina,  ^lendid  condition,  cost  seven 
gmoMa,  for  ti.  »»ad  tor  particalara.— JUtLtTT,  0tarmiaat«r. 
i^ewtoa,  Blaadfoid. 

Hsemorrh olds.— Internal  Piles.  Bpeneer's  oare- 
fulty  i>r«p«r*d  fills  give  Imaaedlato  aad  p«maae0t  roUef  from 
tbta  dlttfeaking  oomplalat. 

Piles.— Spracer's  Fills  cure  when  all  other  remedies 
(ao-caUed)  havo  failed.   They  ooatala  aothiag  daageroaa. 

Heemorrhoids— Spencer's  Fills,  8s.  l^d.  per  Isrge 
boa  pvBt  free.-».  oriMcta,  28,  Dyaart  ro»a,  Qraotaam. 

Photographs,  Scottish  Scenery  (extraordinary 
VAlue)  7io.  oy  4ifl.,  pnco  id.  •aeh^Fxm.AT,13»,BeBfrew  atreat, 
ulaagow. 

Wonderful  Lnminons  Watch  Box,  12  stamps. 
Lomloooa  Stara,  •  stamps  poat  free.--"  Faoro,"  iSl,  Troagato, 
Olaagow. 

Jet  Black  Quick-drying  Endorsing  Ink,  for  nnta- 
bsrlog  machiaea,  rubber  aad  other  aUmp^  An  eaoeilen  t  arucle. 
Sample  bottle  eight  aumpa.— WituAn  Ovsst.  OraosUrk,  Laa- 
eaahire. 

HydranUc  Organ  Blower,  worth  £10,  will  take 

11 10«%C.  Batlbt.  Cypiua  House,  Farfcstoae.  Dorset. 

Photographic— Negatives  developed,  intensified, 
letouohed  or  printed,  or  work  of  aay  klad  dooe  for  amateurs  on 
recy  roASoaable  terms  tor  good  work.— N.  JlAcaia,  i.  Derby 
Houses,  West  Croydon. 

Britannia  No.  1  Lathe  and  Freteaw.  with  aU 
aeceaaorlea,  U  lOs.  Cradle  Hpriag,  10s.- WALTsas,  SO,  V  atilsg- 
toa-strest,  Beading. 

Microscopic  Objects-— Diatomaceie  arranged  in 

Einpe.  Aracnaoidlacua   Japoalea.   Hellepeltie  Mehi.  uhamla 
errla.  and  Aataeoldl«ona,  4  slides  beat  mounU,  Sa.-W.  WaiTi, 
Wardaa-place.  Nottingham. 


..  qssstitr* 

Tarlaty.  a»d  cboapa«i»  eapcclaUy.   yrtctaoaal  BaeklMs,  Orik. 
BaStcme,  MoCocs.  Telegiaphs,  Bells,  Wires,  FitnBgt.-CAruxn 

Knsical.— Five-stop  oak  case  Hanaoainn.  IS, 
Ditto.  portaM*.  SI.  £4,  £5.  Bpleadld  new  Barttoec  Sodhk 
coaecsttaa ;  Be^ds.  Paas,  Kcybjards.  Bellows,  for  ksmaalsa, 
eheap  — Oatlatu. 

Best  Alz^Cane  Bewolvers.  Onas.  AU  kinds  of 
FIttiBgs.  Casca.   Alsa  some  FUhiag  Taskie,  chMp.— CArum. 

BUeotro-Xotora  for  Bails,  Boats,  Famps,Tsenim 
Tools,  Be.,  aoa.  to  ao».  Sin.  A^matar^,  Wheels,  Axis.  Comwitator, 
10s.    lUgBOts,ls.,te^— CAPLAm. 

Lantern    Slides*    Fhotos,  hand-psinted.    Itoe 

sets  of  AstroBomleal.  Botanical.  Ocological,  Zoolo(teal,  fictif- 
uual,  Bceaery,  Bffeet*.  aad  Comical .  very  ohaap-C^rLiTn. 

_    _  Castings,  and  all  psrtffor 

maftlLBg*ame.   Two,  large  faient  Lam.>s.  laesndeacnat.  I^»- 
casdleDyBamoe.        "  ' 


,  100  good  spedmeBS,  including  sapphire, 
arald.opal,  alTaamed,  diflbient,  l«s.  Aoply  f«r 
'  ttaer,  rarer  seeelmeas.— Ooixacrea,  Bichard's 
ahiDok -street.  Flmllco. 


61.;   Bells,  6s.;  Batteries,  fi. 
laatraflieau   repauea.'MikLAa,  as 


Bleotrlo  Lamps, 

Moae  btftter  or  ehtaper. 
aboYe. 

Slide-rest,  lOIn,,  408.    Engine,  about  l-hocse,  48s. 
— 23t,  B wan  rMSS,  West Bromwlch. 

ComUned  Sngine  and  Boiler,  cylinder  Sin.  dia. 
y  Ivu. atroke, £19 -Ui, Swaaroad.  West  Bromwtch. 


6io.  Slide  and  Scxew-cntting  Treadle  Lathe,  6ft.  gap 
bed,  eiB.  Self  acUug  Treadle  Latbe.  4ft  bed,  12lfl.  by  I4in.  Pun 
lag  Machine  with  shafUng.  slottliog,  and  dniUnx  combined ; 
ohneka  for  all.  Also  one-horse  oscillating  Eegine  and  Boiler. 
Lot  £80.— 0.  W..  CasUe  Mouse,  Bpsom-oosamoa. 

'  4Sia.  Bicycle,  roller  bearings,  lamp,  oilcan,  spanner, 
Be..  £S.  A  b^aaln.— H.  Miu.Ea,  a.  Manor  Villas,  U:eat  fierk- 
hamsted,  Herts. 

48in.  Bicycle  for  Sale,  chap,  good  as  new.— Apply 
(sftcrTlnerealnxi  at  1,  Mewlands  Oottagea,Bewlaads,i-eck- 
bam  Bye.    No  dealers. 

8in.  Protractor,  with  Vernier,  in  case,  20s.— Gaocsa, 
81,  High-fttreet.  atoko  Newlogtoa,  lioadoa,  N. 

Saoatorial  Telescope,   advertised  in  previous 

namb«ra.  »1  »»iTer  Mirror,  WltB- Browning,  driving  dock,  coet- 
iDg  orer  £100.  wtU  be  sold  at  Btbvhms'  Bale  Boom,  Corent- 
garden,  this  day,  Friday,  June  ISth. 

Excelsior  Tricydei  62in.  driving  wheel,  cost  £14  lOs. 
Easy  runner.    £s  caaB  — waioHT,  Meioer^i-row,  Northampton. 

Important  to  Violinists.— Improved  Violin  Chin 
HoLoxat.  List,  with  ragravlags,  one  stamp.— Nicuoisoji,  JH, 
Victoria-  street,  Sheffield. 

Finished  steel  Piston  Btnffs  for  cylinders,  2iin.  to 
4ia.,Sa.  to  6s.  per  set.—*'  altba,"  Dover. 

Propellors,  18in.  dia.,  7s.  Other  sixes  up  to  6ft. 
41a..  equally  reasonaele— "  Altba,"  Dover. 

Handsome  S^in.  by  4in.  Launch  Bng-ine,  £18. 
6euofMaierkaU,«us.  Other  slxea  equally  cheap.— ^*  AJtrsA.' 
Dover. 

New  34in.  by  4m.  Lannoh  Engine,  with  boiler, 

shartiag,  plp^gt.  Be.,  oomptets,  £41.—"  Axraa,''  Dover. 

6in.  by  6in.  Launch  Bncine,  flrst-dass  engine,  by 
larxvw,  £18.—"  Ai.raA,"  Dover. 

New  2  H.-F.  and  3  H.-F.  Coehrane  Launch 
BoiLsaa  for  bale,  cheap.— ^*  awha,"  Dover. 

To  Bleotrioians.— Qnantity    of    superior  thick 
Outu-peroha  Covered  Wires,    aboat  Half  Oo«t.— "  Altba, 
l>ove4. 

Three-jaw  Chuck,  suit  4in.  to  6ui.  lathe.  Castings 
2«.fid.  Drawiag,  sia  stamps.— A.  DoaauioTOB,  West  Oortoa, 
Maaeheater. 

Amateur's  Drilling  Machine  Oastings,  as.  6d. 

per  set.     Wocklag  Drswiag,  eight  stasape.— A.  Doaaiao'toM, 
Wast  GofftOB.  Maachostar. 

Lathe  Flaning  Machine  Attachment  Oastings, 
12a  6d.  WorklBg  iMawiag.  14  stampa.— A.  DoaaiMeroM,  West 
«*ottoa,  MaACkester. 

Half  Horse-power  Horiaontal  Engine  Castings, 
SI  parts,  ports  cast  la,  lSa.Sd.  Dastga.— A.  Iloaaiaoroa,  West 
Oortoa,  Xaaehcstar. 

Amateurs  and  others  before  wasting  money  on  in- 
ferior atticiea  saooid  eend  for  my  Ust<  aad  Teatlttoaials.  All 
Castings  of  be»t  qaaiuy.— A.  DwaaiaoTos.  Weit  GfortuB,  Maa- 
cBcstei. 


Dymamo  Machines, 

-'• •wo  laree  Patei ,.. ^ 

Half  toa  of  penaaaeBt  Magnets.— GAruxu. 

Batteries.— Orovo's,  Bnnscn,  bichromates,  Dsai^ 
L^clanehe's.P'ante'a.Smee^s.  Medical,  aad  a  docea  oihcmia 
graat  qoantlties.    All  Materials  and  Fittings— Catlatxi. 

Electric  Light  Batteries,  lampa  aad  flttiassi 
•pcoaiiy  eoastmcted  to  save  labour  aad  eapease.  lArgt  aemfetf 
very  cheap.— CArtAtxi. 

A  splendid  £160  set  of  Dlssolwinff  Apparatoi 

and  liO  ttlldes.  all  works  of  art,  mostly  ladlaa.  Anroaaaicaj. 
Be,  from  aa  oflUcer.— CArti  txi. 

For  Leotores  and  Soirees.— All  kinds  of  Appantns 
OB  Hire  at  2t.  S 1.  per  £  value.  Adrlee  to  customers  tree,  mviac 
labour,  care,  aad  moaey.— Catlu.*!. 

Cables,  cjvered  wires,  copper,  German  silrar 
plaUaum.  Several  huadred  pouada,  very  ckeap.  Telepaear 
HaadleCord  Be.— CAPtATxi. 

Cheap    Photography.     60    good  second-hand 

Apparatus;  far  pictures  4.  4,  S.  S.  10,  U,  ftia^  ^am"^  'S* 
sameprice as leavea  ;  each ftom 4j., 8a.,  10].,  12a..  ds., »a, 4^4 
•OS.,  80s.,  100s.-CArLATxi. 

Folding  Oamerat,  Lvidsoape  Lenses,  is  vszioas 
aiies,  one  with  9-cameo  Iuise*,40a.;  ditto,  with  four  J-fkk. 
70s.  i  with  two,  404.  aad  60s.    All  aeceasarl^— CArLATu. 

A  6-gninea  Dubroni's  Complete  Set.  SOa  Fhn 
8  aad  lOln  fuldiag,  wet  or  dry  aets,  iOt.,  eOa..  very  poctsblt ;  aU 
kinda  of  Stoada,  Batha^  equally  cheap.  -pArc atxi. 

O.  Backs,  single  and  double,  best  make,  l«si  thia 
half  price.  New  BeUowa.  Prlatfag  aad  Bo  Hag  Prcam  a* 
mulUpllcity  of  dArii-room  fiLUog.— CAruAtxi. 

Particulars  Weekly.  Catalogues  24:Br.  Cij- 
LATxi,  Scleace  Depot.  Mire  "ad  Bx-Baage,  aj«i«e-sowt, 
Totteahaa  Court  road.  Near  Uaiveratty  College.  BnCsh  MuMua , 

and  Ave  slatloaa. 

2i. horse  Vertical  Bn^lne,  Fump,  &c..  £lo,oca- 

cbaaie  amall  ttorew-UuttlBf  Lathe. -ti,  VtcMuia-etrect.  SM 

Ferns.— Hardy  Dorsetshire  Ferns,  ten  varieties  sot 
free,  la.  21.    2  doxea,  2a.  2J.— a  Hallstt. 

Lbi^  Dorsetshire  Ferns,  many  vaiietaes,  100  Si. ;  M 
Si.,  packed  ia  ooz.— A.  HAi.(.BrT. 

Hartstongue  Ferns,  12  good  strong  pbusts  sat  fire 
for  1S.-A.  Haiastt,  aturmlaster.  BlaadiurS. 

Your  Photograph  Enlarged  to  IG  : 

erayoBS.Sa.     Numerwua  ta»timowlala— H.  WaioBT. 
Parastoae-road,  Feckham. 


Eight  horse-power  Vcrtieal  Engine  and  Boil^. 
cam  be  aeen  woraiag.  Not  large  eaoagh  fat  owner.  Fzteeim. 
-HsaaaaT,  77,  Old-street,  Ladlow. 

One  H.-F.  Vertical  Boder,  quite  new,  eoojicte. 

£S  lOs.   Two  I  H.P.  Boilers,  quite  aew.  each.  £S  Im^B.  B»i 
Ne  w- street,  Chelmsford. 
One  4  H.-F.  Vertical  Engine  and  OoHiiA  Bate, 

good  ooadiUoB,  £».— H.  Mat,  New-street.  CheSmiAcd. 

Combined  Yertieal  Engine  and  Boiler,  SB.>r.. 

equal  to  new.  £18. -H.  Mat,  Me«-su«e^  Chelaalbcd. 

•s.S^S?'  Price  lK,  one  aJS^iStiAs.Basi-niCsm 
ties  PUtiag  Works.  Ipswich. 

Photographic  Printinr-  ^Ihe  bast  zBSBtts.  i^- 
cludlagtoaBhlBgaad  flalahiag.oa  oarls.  Is.  Sd.  «mtm^~*n^ 
CBSLb  aad  Co.,  Artists,  gydeaaam. 

Luminous  Paint.   A  few  botOes  for  asie,  ^kt 

Is.  Sd.  eaoBv-H.  Joaasox .  S.  Neath  MBV-rdaw,  Xpawleh. 

Waterlow'a  Stylographio  Pen,  ^P*«S?^  «»SS: 

•t  ISa.  id.     P»loe  aa.  Sd.-H-  i«i»an.  4,  NoriB  SU-w. 


Ipswich. 

Dynamo  — 

•S,  so,  aS>.-Oaoaaa  Tolbam, 
hsmptoa. 


saJr^iJ? 


84in.  Bar  Lathe,  g9od  as  new,  dkudca,  etm^ttit, 
•A^!!w.  Bat^aoio.  r^a^-etrat.  BU  Themss.  Bwter. 


I  Horse-power  Horizontal  Qas-Sngine  Castings 
.d  Foaaw^...  UihogrspB.  three  stamps.- A.  Doaaiaotoa. 
ebt  Uortoa.  MaBCh«ster. 

Blecanm  Spieant  and  Parsley  Ferns,  Is.  per  dosen 
Ee.-^ABas  Djts,  tow  Fold,  Amhle^e,  WeetssoreUad. 


Fan  (patent)  for  f«or  ttna,  by  W.  Ountbsr. < 
tad  or  |Hrwer.-4S.  SfaBsm^etMoc.  btt^. 
Sin.  back-geai«d  Lathe,  with  i^dwwt,  by  1 
tmpaay,  aeany  aaw^A.  KtaoAU..  BrackBy. 

Twenty-hone,  Seven,  S'^'_SSu'^'^TiS'&' 
vu— ^aaas  ScTvAirra,  PnacaiS  sSmaC  e*a»»r«a^.  ■*■ 


Oarpe^ter  and  Joiner's  AsB^At,''Jb» 

Jamas  Newlaad ;  — eaiy  isa.— H.  NsvaAat.  Fuearass  \^*^ 
fteasa.Qaaea'e-tsrreea.  aewthsmpSaa. 

Dynamo  Castings  aad  5«  *«* J^'*'  ** 

ID^aaaU  laeaadeMcat,  er  aae  Arc  SSl-Pat*»v  a.        ^  ^ 

Inoandesoent  LasBp^  SJSftLSiSS-;^ 

apparataa  aad  parta.-pA»ait« .  lU,  WhMe  llm^o^* 
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LEWIS'S    nrCANOESCENT   OAS- 
LIGHT. 

By  J.  T.  Spkaque. 

THIS  liffht,  mentioned  in  "  Soientifio 
Xew8,  p.  324,  was  tbe  subject  of  an 
article  in  the  Time$  a  few  days  ago  which 
has  brought  it  into  considerable  notice,  and 
as  I  have  had  tbe  opportunity  of  a  complete 
examination  of  the  apparatus,  I  propose  to 
give  "  our  "  readers  full  information  tnereon 
before  tbe  world  at  large  knows  anytbinff 
about  the  matter.  Wben  the  experiment^ 
exhibition,  now  preparing,  is  actually  pre- 
sented to  the  public  between  COerkenwell- 
green  and  the  ''  Angel ''  at  IsUngtoo,  no  one 
who  sees  the  light  will  beUeve  it  is 
a  gas-burner  at  all,  so  utterly  unlike  is 
it  to  an^  gas-light  ever  yet  seen.  The 
burner  is  not  correctly  described  (as 
in  the  Tiniea)  as  a  Bunsen  burner  with  a 
gauze  cap.  It  is  a  true  Herapath's  blow- 
pipe, to  which  air  is  supplied  under  a 
pressure  of  6in.  or  7in.  of  water,  and  which 
is  caused  to  act  also  like  an  injector,  so  that 
it  induces  a  stream  of  air  in  addition  to  the 
supply  sent  in.  The  figure  will  explain  the 
construction. 


A  is  a  tube  conoeoted  to  the  air-sapply,  wbiok 
grftdually  tapert,  aod  terminate  la  ao  openiog 
adapted  to  the  aiaa  of  burner  aod  air-preasare. 
0  is  a  tabe  ooanactad  to  the  gaa-supply,  which, 
together  with  A,  forms  aa  ordinary  Uefapath 
bbvpipe. 
1    B  is  a  tube  whicb  fits  on  to  the  blowpipe,  aad  has 
I       a  side  tube  aad  montbpieoe,  up  wbioh  tbe  in- 
^       dactioQ  air-cnrrent  passes,  and  in  tbe  upper 
M       part  of  which  the  air  and  gas  miofcle. 

P  u  a  tube  half  ao  inch  wide,  and  one  and  a  half 
high,  formed  of  a  gauze  of  platinum  wire  of 
aboot  35  gauge,  and  closed  at  the  top  with  a 
Bfflilar  gaose. 

When  the  gas  ami  air  are  turned  on  and 
&  light  applied,  an  extraordinary  effect  is 
produced :  at  iir#t  there  is  a  roaring  flicker- 
ing blue  flame,  which  in  a  few  seconds  dis- 
appears, the  platinum  glows  with  intense 
Ijatre,  and  appears  to  enlarge  (this  being, 
bowever,  only  an  optical  iUunion)  and  we 
we  a  glowing  pillar  of  solid  light  without 
a  Bjen  of  flame. 

,  The  light  is,  in  fact,  an  incandescent  one, 
jost  like  the  electric  iocaodescent  lights, 
aerived,  not  from  actual  combustion  directly, 
but  simply  from  the  high  temperature  of  a 
wild  UQchanged.  body.  The  combustion 
P^o^^ioes  no  light  itself,  but  simply  heats  the 
I44tinum,  just  as  the  electric  current  heats 
tbecArbonthread, 
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The  burner,  as  at  present  arranged,  con- 
sumes about  ten  feet  of  gas  per  hour,  giving 
a  light  of  over  50  can&s.  But  light  is  a 
function  of  temperature,  and,  therefore,  by 
increasing  the  pressure  of  air  and  the  con- 
sumption of  gas,  a  much  larger  ratio  of  light 
can  be  obtained,  and  it  is  said  that  in  tkiis 
w^  20  feet  will  give  180  candles. 

la  the  pamphlet  which  I  published  on  the 
electric  light  m  1878,  I  suggested  the  pro- 
bability that  the  time  womd  come  when, 
owing  to  the  demand  for  heating,  oookinff, 
and  engines,  the  gas  companies  wouhl 
"undertake  tiie  making  of  a  much  cheaper 
heating  gas,  and  trust  to  a  carburetting  pro- 
cess at  the  point  of  combustion  to  render  it 
illuminating.*'  This  new  gas-burner,  if 
largely  adopted,  would  briog  this  about, 
because  it  does  not  require  illuminating  gas 
to  furnish  light  Now,  ordinary  gM  only 
contains  about  4  per  cent,  of  illuminating 
materials,  rich  hydro-carbons  whose  office  it 
is  to  decompose  and  cha^'ge  the  flame  with 

S articles  of  carbon,  whion  become  incan- 
escent  while  they  are  being  consumed. 
But  this  4  per  cent,  is  the  great  element  of 
cost  in  g^.  To  get  it,  cannel-coal  has  to  be 
used,  aad  the  retorts  drawn  when  only  8  or 
9,000ft.  of  gas  are  extracted.  To  obtain 
heating-gas  only  ordinary  coal  need  be  used, 
and  that  need  not  be  drawn  from  the  retorts 
until  some  15,000ft.  of  gas  are  produced  per 
ton ;  this,  in  itself,  is  an  important  savmg 
in  fuel,  as  well  as  increase  of  gas,  but  even 
then  the  coke  need  not  be  drawn  at  a  white 
heat,  but  by  passing  superheated  steam,  it 
can  be  cooled,  and  a  large  further  produc- 
tion of  gas  obtained. 

As  a  set-off  to  this  and  to  the  increased 
light,  however,  the  new  system  will  involve 
either  a  second  set  of  mains  and  services  to 
supply  the  compressed  air,  or  dse  local 
mechanism  to  compress  it  on  the  spot.  In 
the  burners,  as  at  present  arranged,  about 
four  volumes  of  air  are  supplied,  and  the 
induction  effect  brings  in  the  other  four  or 
flve  volumes  needed  for  perfect  combustion ; 
but  this  is  with  a  pressure  of  6in.  By  in- 
creasing pressure  and  diminishiog  the  orifice, 
the  proportions  may  be  largely  modified,  so 
that  only  two  volumes  need  to  be  supplied ; 
this  is,  of  course,  simply  a  question  of 
mechanics  and  relative  convenience  and  eco- 
nomy, as  to  which  practice  will  determine. 

The  light  itself  is  very  pleasant ;  it  is 
perfectly  steady,  and  without  any  of  the 
flickering  of  ordinary  gas-burners.  It  is 
whiter  than  ordinary  gaslight,  owing  to  the 
higher  temperature,  and  this  whiteness  can 
be  carried  much  further  than  it  is.  It  is 
more  penetrating  than  the  electric  lights, 
because  its  quantity  is  greater,  and  its 
intensity  less ;  that  is  to  Pay  if  equal  lights 
were  given,  according  to  the  photometer,  by 
the  two  lights,  the  gaslight  issuing  from  a 
larger  surface  tlum  that  of  the  carbon 
thread  which  furnishes  the  electric  light, 
would  be  more  praotically  useful,  and  the 
difference  would  become  more  evident  as 
distance  from  the  light  incn^aied.  For  the 
same  reasons  the  light  is  less  trying  to  the 
eyes. 

There  is  no  smoke  arisiog  from  the 
burner,  because  the  gas  is  perfectly  burnt ; 
and,  of  course,  there  is  less  heat  for  a 
given  quantity  of  light,  bacause  less  gas  is 
consumed. 

It  is  evident  that  fas  does  not  mean  to  be 
blown  out  yet,  and  that  the  electricians 
will,  by  their  exertions,  stimulate  those  con- 
cerned in  gas,  and  it  is  to  be  hoped  that 
both  will  succeed  and  contribute  to  the 
public  benefit. 


I  have  used  for  finding  the  aberration  of  the 
pair,  since,  in  Dr.  Parkinson's  "Optics,*' 
the  book  ddefly  in  use,  nothing  is  said  upon 
the  subject,  except  a  few  words  when  the 
lenses  are  in  contact. 

I  suppose,  then,  a  pair  to  be  aplanatic 
when  tdl  rays,  after  emergence,  converge  to 
the  same  point.  Let  a  ray  BP  be  incident 
upon  the  first  lens  at  P,  and  suppose  that 
Ii  is  the  geometrical  focus  to  which  it  would 
be  refracted  if  there  were  no  aberration^ 
and  suppose  that  it  is  actually  refracted  so 
as  to  meet  the  axis  in  C,  sv>  that  Fi  C  is  its 


A  CBOWV  GLASS  ACHROMATIC 
TELE8C0PE-n. 

Spherical  Aberration. 

BEFORE  proposing  a  pair  of  lenses  which 
will  diminish  tbe  spherical  ab^ration, 
it  will  bs  well  to  exph/V    ^be  method  which 
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aberration.  Suppose,  also,  that  after  the 
second  Befraction,  it  is  refracted  in  diree- 
tioci  Q/t ;  then  if  Ft  is  the  conjugate  focus  of 
Fi,  it  is  the  point  to  which  all  rays  would 
be  refracted  it  there  were  no  aberration^  00 
that  the  aberration  of  the  pair  is  F^f. 

If  now,  we  suppose,  as  is  often  done  in 
optics,  the  course  of  the  rays  to  be  reversed, 
a  ray  from  /i  to  Q  would,  when  produced 
backwards,  coincide  with  QG ;  and  if /i  is  the 
geometric«d  focus  of /t,  /iC  is  the  aberration 
of  the  reverted  ray. 

Now,  it  is  easily  seen  by  the  formula  for 
congugate  foci  that  approximately  BFi  — 
BFi  =  B/i  -  B/.,  or  BFi  -  B/i  -  BFt  - 
B/i,  that  is,  /tF,  =  /iFi.  In  other  words, 
the  aberration  of  the  pair  is  equal  to  the 
difference  of  the  aberration  of  the  first  lens, 
and  the  second  when  the  rays  are  reversed ; 
but  if  we  neglect  products  of  aberration  we 
might  suppose  the  reversed  ray  to  start  from 
Ft  instead  of  /t. 

The  rule,  therefore,  for  finding  the  aber- 
rations of  ^e  pair  is  this— Find  the  aberra- 
tion of  the  indaent  ray  for  the  first  lens,  and 
then  that  of  a  ray  starting  from  the  conju- 
gate focus  of  tbe  second  towards  it,  and  the 
difference  of  the  two  aberrations  will  be  the 
aberration  af  the  pair,  takmg  care  of  the 
proper  signs. 

Suppose,  for  instance,  that  wehad  a  plano- 
convex and  a  plano-concave  of  equal  focal 
length,  and  their  curved  surfaces  in  cour 
tact.  Then  parallel  rays  incident  upon  the 
first  emerge  parallel  from  the  second,  and 
there  is  no  aberration ;  but  tbe  aberration  of 
a  ray  upon  the  first  is  toward  the  lens.  Also, 
if  the  emergent  rays  be  reversed,  their  aber- 
ration  is  also  towards  the  lenses,  and, 
beinff  equal  to  the  former,  satisfies  the 
conmtion  of  aplanation. 

Again,  suppose  the  rays  emerge  parallel 
from  the  second  of  any  two  lenses  (convex), 
the  aberration  of  the  reversed  ravs  is  to- 
wards the  lens,  hence,  also  the  aoerration 
point,  as  we  may  call  it,  of  tbe  first  lens 
must  coincide  with  the  s<;cond,  that  they 
may  be  aplanatic.  In  fact,  the  first  lens 
must  bring  a  ray  to  that  point  from  which 
it  would  M  refnusted  piurallel  to  the  axis  by 
the  second.  One  more  example :  It  is  well 
known  that  Mr.  Wrav's  glasses  are  admir- 
ably corrected.  If  I  have  rightly  estimated 
the  curves  and  refractive  iimices  which  he 
has  used,  the  aberration,  according  to  the 
method  here  proposed,  amounts  only  to 
*0076  y*  If,  and  is  less  than  a  200th  pirt  of 
the  convex  lens  alone. 

Proposed  Telescope. 

We  may  now  propose  an  arrangement  of 

glasses.  The  first  thing  to  be  done  is  to 
nd  a  convenient  relation  between  the  focal 
lengths  of  the  two,  and  in  doing  so  we  may 
distinguish  between  the  two  cases  of  achro* 
matism  mentioned  in  the  last  number — 
namely,  when  it  is  supposed  to  mean  the 
making  rays  emerge  parallel,  or  the  bringing 
them  to  the  same  point,  and  thus  dcEtroying 
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file  diromatic  abctntion.  I  ahall 
mj9eli  at  present  to  tbe  foc»er.  wtoA  « tfc» 
iw!*  of  ftchromAtiaB  to  wfckli  akne  we  kftT» 
Wea  accustomed,  and  wluok  wiH,  wabmp^ 
t^miare,  be  geDenlly  pnCecred,  tlioogh  I 
ewfen  I  do  not  do  a*  mywttL 

Ae  focal  length  tW»,  ol  flw  eoneaira 
SMKl  be  gRatar  tkaa  that  of  tbe  c^ber,  wobA 
aaiia  a  much  grealar  catio  tbaa  3 : 3,  or  m 
a  itIi  lem  tiiaa  4 : 3.  9br,  m  Ibe  IbCBcr 
oMa  the  spbarical  abeiiaUona  voald  be 
cziRMel/  intradabla.  aad  in  tba  latter 
there  voold  be  looi  of  WMgBifjmg  power. 

These  two  ratioa,  therefore,  are  tbe  ones 
to  which  I  shall  confine  m  jadf ,  and  eaoh  of 
thaMwill  giro  admirable  eombiaalions  far 
ftplanat^*Tn,  and  th«re  ia  a  rery  coiioaa 
relation  betweeu  the  beat  forms  of  lenses  to 
ha  «aMi  in  the  two  — ks  Thns»  if  we  take 
the  ratio  3 : 2,  the  beat  form  will  be  a  piano- 
ooacaTe,  flat  side  outwards  for  the  second 
leaa.  and  a  ocmTex  with  radii  in  proportion 
of  11:4,  tbe  flatter  side  beii^;inwaIds;  but 
if  w«  take  the  ratio  4 : 3.  ti&e  first  lens  will 
ha  pbmo-oQiifvz,  carved  side  ostwaids,  asid 
it  will  he  tba  oomsrre  one  which  has  its 
radii  aa  11:4,  the  flattar  aide  being  tnxned 
oatwsrds;  thersto  tl:4«ppeaf8tnbothof 
,  aait  doea  also  in  one  of  Coddington*8 


For  the  fbst  ratio,  then,  we  have  as 
foBows  :—Distani)e  between  optiiial  centres 
•f  lenses  «  i  fooal  length  of  first  lens. 

Magnifyiog  power  or  local  Itngth  twice 
that  «f  fint  lens  alcne. 

Length  of  instroment,  or  distaanft  of  the 
isMgofrom  first  lens  «  7/4/, ;  radius  of  first 
anrftuse-  15/22/,  of  second  15/8/. 

Aberration  of  raj  incident  on  first  lens  «= 
1*1429^,  and  of  loversed  raj  incident  upon 
second  l'1406t  diffsvenoe,  or  abemtion  of 
pair  «  *0023<.  The^pair,  therefore,  is  higUy 
aplanatic.  The  tbIuo  (d  Mused  in  fading 
the  above  was  1*5,  but  if  we  put  it  at  1*5330, 
the  Talae  for  the  siean»  say,  in  Parkinson, 
it  becomes  very  much  smaller  eren   than 


A  plano-convex  lens  will  give  a  respect- 
aUe  correction,  though  not  near  so  exact  as 
the  above,  giving  an  aberration  of  less  than 
l-62nd  part  of  the  front  lens  ak>na. 

We  need  say  nothing  about  the  other  ratio 
farther  than  this :  that  the  distance  between 
the  lenses  being  smaller,  ike  red  and  blue 
rays  will  not  have  diverged  so  far  before 
thoy  meet  the  second  lens ;  eonseqnently  the 
oonvergin^  parallel  rays  will  be  closer,  and 
the  objectionable  quantity  mentioned  in 
No.  1  will  be  smaller ;  but,  on  the  other 
hand,  when  the  first  ratio  is  that  used,  the 
instrument,  as  I  shall  try  to  ^ow,  will  bear 
a  laiger  aperture  in  proportion  to  its  length. 

I  may  mention  that  I  have  found  some 
most  excellent  combnattons,  as  it  would 
seem,  for  a  telescope  made  upon  the  other 
p^  mentioned  in  In  o«  1,  but  these  I  do  not 
purpose  at  present  to  publish. 

W.  0.  Vensy. 

{To  ba  continwd,) 


THE  ACHEOMAnO  OBJECT- 
OLASS.-IL* 

By  W.  Bbadbubt  ("Obdbbio  Vital"). 
{Comiimed  fnm  pa^  298.) 

HAVING  thus  indicated  the  object  of  these 
papers,  and  of  those  more  important  ones 
which  will  emanate  from  another  pen  in  eon- 
nection  with  them,  I  proceed  to  coneider  the 
deTelopment  of  the  object-glass. 

In  the  earliest  instruments,  the  object-glass 
was  a  uinple  double  conwx  lens.  It  wan  found, 
bj  mftkin^  a  metal  tool  of  a  oonosTity  equal  to 
a  poTti'iU  of  a  aphere  of  given  radios,  and  work- 
ing both  i»id«s  of  a  piece  of  glass  in  it  until 
they  fiittid,  that  soch  a  leos  formed  an  inverted 
image  behind  it,  somewheze  about  the  centre  of 
the  ephtre  of  which  its  surfaces  were  parts. 

*  An  righta  rwcrrcd. 


This  isMwe  waa  ddedive  in  many  respects, 
apparent  when  the 
oekesdal  rather  than 
U  okjeots.  The  UglA  from  a  height 
ehjeet  wsa  not  aooorately  condensed  in  one 
tnimsb  hot  aMte  or  less  seattered;  and  the 
imsg%  instead  ef  being  one  distinct  formationy 
was  really  the  rasnlt  of  the  supoposition  of  a 
mmltltnde  of  images,  and  eoasequeatly  wanting 
in  sharpnuss  iuso,  instead  of  than  being  a 
bri^  image  on  a  dark  background,  it  waa  sar- 
roimded  with  a  halo  of  oelonr. 

Bat  as  the  study  of  optlos  became  extended, 
vatioaa  miade  were  exercised  in  the  attempt  to 
roasove  or  lessen  these  troUUcsoase  deftoieneies. 
The  lasis  of  optics  were  brought  under  laaHiC" 
matia treatment;  Snel disootered  that  thesftoe 
of  the  angle  of  inoideaoe  bore  a  esnstant  ntfo 
totlmtef  the  angle  ci ref motion.  Toamindof 
th^  oalibce  el  Hnyghena,  it  was  at  ones  obeioas 
that  under  this  law  a  spherioal  surface  must  act 
uneqnally  on  different  zays  of  light,  and  that 
an  aberration  or  diffusion  must  take  place 
whenever  it  was  employed.  Possessed  of  nigh 
mathematieal  abilities,  he  deduced  an  equation 
by  wliich  tiie  amonnt  ef  this  aberration  might 
be  ealeulated,  and  showed  that  an  equi-oonvex 
was  not  the  best  form  ef  lens  te  use  as  objeei» 
ghMs.  To  give  tbe  least  pomible  abetration  with 
spherical  surfaces  required  a  lens  whose  bade 
xMdios  was  six  times  as  long  as  its  front  one ; 
but  to  rid  it  entirely  of  that  error  required 
the  curves  of  its  surfaces  to  somewhat  approach 
those  known  as  the  oonio  sectiona.  Finding  that 
the  aberration  increased  as  the  square  of  the 
diameter  of  the  Imis,  he  recommended  the  use  of 
o^jeot-glasses  of  long  foeus  and  small  aperture, 
thereby  increasing  tM  magnifying  power  with- 
out largely  increasiBg  the  aberratioa.  Such 
instruments  weeedenondnated  aerial  teleseopes» 
and  though  a  tolerably  distiaot  image  mighc  be 
obtained,  it  waa  fsfavt  from  lots  of  U^t,  and 
tbera  still  remained  the  ttoublesome  h^  of 
colour,  which  no  alteration  of  form  could 
destioy. 

It  was  left  for  the  Uhutrioos  Newton  to  ex- 
plain how  this  outstanding  colour  was  caused, 
da  discovered  that  a  ray  of  white  Ught,  instead 
of  being  simple,  was  really  compound,  and  re- 
sulted from  we  union  of  a  number  of  coloured 
rays.  Apeism  of  glass  acted  as  sn  analyser, 
and  a  ray  of  white  light  entering  it  was,  dnxing 
its  passage,  split  up  into  its  coaatitaent  edours. 
The  ray  as  a  whole  wsa  rsfraoted  or  bent  in  ae« 
cosdaaee  with  the  law  of  8nel,  though  each 
colour  wee  differently  affected,  in  reonlar  order, 
but  not  in  a  regular  degree.  Vlmt  was  the 
most  deflected,  and  red  the  least;  while  the 
other  colours  were  intermediate  between  these 
extremes.  When  two  similsr  prisms  were  fixed 
with  their  bases  in  contact,  rays  through  eaoh 
were  bent  in  opposite  directions,  and  by  their 
intermixture,  a  partial  reunion  was  effected. 
But  the  extreme  colours  were  not  wholly  eom* 
bined,  for  the  eolourlees  image  was  the  result  of 
the  overlap  of  the  greatest  number  of  coloured 
rays.  Similarljr  a  convex  lens^  being  a  circular 
niism  with  an  infinite  number  of  plane  faces, 
mroied  a  colourless  image  by  the  condensation 
of  the  greatest  number  St  coloured  rays. 

iindiog  that  dispersion  always  accompanied 
refraction  through  a  transparent  medium,  there 
seemed  no  possibility  of  producing  a  pure  image 
by  snob  means,  and  Newton  turned  his  thoughts 
in  another  direction.  A  ray  of  light,  reflected 
from  a  mirror,  is  not  chrematised ;  and  as  the 
same  effect  can  be  produced  by  either  a  convex 
lens  or  a  concave  mirror,  the  latter  ofbred 
several  advantages  in  the  oonstruotion  of  a  tele- 
scope. Besidee  the  freedom  from  colour,  there 
was  only  one  snrf see  to  fashion»  and  the  instru- 
ment could  be  made  very  short  and  compaoty  and 
of  any  desired  aperture. 

But  while  the  development  of  the  reflecting 
telescope  prooeeded  rapidly,  the  refracting 
instrument  was  not  allowed  to  remain  stationary ; 
acute  minds  were  at  work  endeavouring  to  solve 
the  problem  of  producing  a  pure  image  by  re- 
fraction. Newton  ooncluded  that  a  certain 
amount  of  dispersion  always  attended  a  certain 
amount  of  relraetba,  and  that  consequently 
the  one  could  not  be  destroyed  without  destroy- 
log  the  other  also.  For  if  the  two  were  in  a 
defioite  proportion,  action  and  counter-action 
wDuld  be  equal,  and  tho  course  of  the  ray,  in  the 
end,  would  not  be  altered. 

This  was  a  natural  conclusion  to  arrive  at, 
for  at  this  early  period  tbe  number  of  trans- 
lucent nubstaaoes  was  not  large,  and  attention 


was  directed  more  to  the  phenomena  of  diipcr 
sion  in  its  relation  to  the  natore  of  light  thsa 
to  the  means  by  which  it  was  made  tidble. 
The  manufacture  of   glass   was   then  in  iti 
infancy,  and  though  we  read  of  severd  linds, 
they  were  chiefly  of  one  species — fis.,  orown 
or  plate  gisss,  and  were  nnged  wii^eotoar, 
green,  blue,  pink,  or  straw  colour.    Tbe  budu- 
f  acture  of  flint-g^ass  appears  to  have  been  little 
understood ;  the  firm  now  known  as  Powdl,  of 
Whitefriars,  waa  apparently  tbe  most  adtmoid 
in  the  art.    But  the  action  ol  all  kinds  of  gUsi 
on  Ught  was  similar,  and  it  was  not  tlU  maay 
years  after  Newton's  time^  that  thedisoofvv 
was  made  that  it  differed  in  degree.    The  rstb 
of  the  sines  of  inoidenee  and  refraction  hsdbeen 
found  to  be,  as  nearly  as  possihla*  3  to  S;  and 
this,  though  correct  for  the  spedeaol  glass  than 
in  ocwnmon  use^  waa  erronewisly  snppossd  to 
spply  to  all  hinds.    Even  after  it  had  hem 
found  out  that  the  xefractive  power  varied  with 
the  density  of  the  ^asa»  this  simple  but  ooafn- 
sing  number  continued  to  be  employed  in  cptiosl 
formniBe. 

In  1747  the  giant  inteOeot  of  Enler  wsssm- 
ployed  in  op&al  inveetigaliQns.  Wk  ezped- 
ments  and  deduotJons  led  him  to  doubt  tibetmth 
of  Newton's  dictum  mgarding  dispenioo ;  sad 
thoagh  he  could  not  ennnttate  a  satisfsctscy 
theory,  he  saw  Aat  a.  certain  amonnt  of  s»- 
fmction  was  not  attended  with  equsl  dispcniaa 
in  all  substances,  and  suggested  the  possibility 
of  oonnteraeting  dispersicm  by  means  of  two 
media  of  unlike  refractive  povera. 

His  memoir  met  the  eye  of  John  DoHond,  nho 
resolved  to  put  the  theories  of  the  great  makhe- 
matidan  to  Uie  test  oA  experiment,  in  order  to 
ascertain  their  practioal  value,  first,  he  triad 
whether  oquii  refractions  produced  equal  As- 
persions. By  arranging  a  ptism  of  glass  to  act 
m  opposition  to  a  variable  prism  off  water,  hs 
adjusted  them  so  as  to  make  the  emergent  ray 
fall  in  a  Kne  with  the  faioident  one.  la  this 
position  refraction  was  balanced  ;  but  he  wis 
surprised  to  find  that  the  colour  was  not  st  the 
same  time  subdued.  Such  a  result  made  it  twy 
evident  that  one  of  the  sMdia  had  a  greater  dis- 
persive power  than  the  other ;  but,  as  the  op- 
posing prismatic  aaglea  were  not  equal,  thve 
was  mso  a  difference  in  safractivo  power.  Tbe 
prism  of  glass  could  prodnce  the  same  doTiatkn 
as  its  neighbour  by  a  much  more  acute  anrle. 
Continuing  his  experiments,  liollcmd  found  that 
when  refraction  was  balanced,  the  dispersico  of 
the  glass  overpowered  that  of  the  prism  of 
water.  By  increasing  the  refracting  angle  of 
the  latter,  the  outstanding  odour  was  reduced ; 
and,  eventually,  a  position  was  reached,  in 
which  the  emergent  ray  was  practically  free 
from  colour  or  achromadsed.  When  this  took 
place,  the  deviation  due  to  the  first  refractioa, 
was  very  far  from  being  wholly  destrojed ;  and  tbe 
persevering  artist  saw  that  tbe  action  could  be 
imitated,  by  means  of  a  double  convex  water 
lens  and  a  double  concave  of  glass.  Such  a 
telescope  was  made  in  1757,  which  gars  sn 
achromatio  image. 

DoUcnd  continued  his  experiments  with  the 
object  of  findinga  suitable  mMium,  less  unstable 
than  water.  On  making  a  trial  with  soois 
fiint»glass,  he  disoovered  that  a  similar  relation 
existed  between  it  and  crown  glass,  as  he  had 
previously  found  between  crown  glass  and  water. 
It  was  superior  to  either  In  refractire  and  dis- 
persive power.  A  prism  of  this  material  was 
able  to  correct  the  obromatism  of  one  nearly 
double  the  aise  of  crown  glass.  This  disoovorj 
was  the  foundation  of  the  aehromatio  teksoope, 
and  Dollond  constructed  an  instrumeat^  giring 
a  odourless  image  by  correcting  a  double*  cob* 
vex  crown  lens  by  means  of  a  douhle-osooaTe 
flint  lens,  in  1768. 

Dollond  protected  his  invention  by  kltss 
patent,  and  the  Boyal  Sedety,  in  aoknowlsdge- 
mentof  the  eminent  services  he  had  reodsnd 
to  science,  bestowed  on  him  their  Ocfhy 
KedaL 

When  the  principle  of  oonstrucUon  becsme 
known,  it  appeared  that  another  investigator 
had  been  working  on  the  same  lines,  eren 
earlier  than  John  DoUond.  This  was  Ohssttr 
More  Hall,  an  Ebmx  gentleman,  who  had  un- 
dertaken experiments  in  eorreoting  dispersioft 
about  the  year  1729.  He  appears  to  have 
actually  construotcd  an  instrument  similar  ta 
Dolload's,  but  no  account  of  it  was  pnUiabed  at 
the  ^e  of  tiie  discovery. 

{To  h*  cwtimted,) 
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THE  OBaAN:  A  C0MPBEHEHSI7E 
TBEAUSE  OV  ITS  HAVTTFACTirBSp 
P&OCV&AI,  ASD  LODGlOarT  * 

By  JoBM  Wiasov  Wajqux^ 

f .    TTAVINa  done  the  pieeeding,  see  wbmt 
XX    iM  aeid  («t  q  qq  q,  next)  with  reepeet 
to  tbe  Ooupler  Swell  to  Pedale'e  bein«r  made  of 
thePorlkLid. 

g.  The  only  Defects  wliidh  iiie  Fazingdan 
Tnetment  oaa  be  said  to  possess  axe  the  fol- 
lowfaig:— (t)  There  is  a  slight  Friotion  at  the 
oontaot  of  ^e  Sqoare-Noee  with  the  Kej-Tail, 
snohiriotiea  being  eanaed  by  the  lateral  Traverse 
of  the  one  aoross  the  other.  (2)  The  Keys  of 
the  SweU-Seotion  cannot  be  r^mlated  fran  the 
front  or  ontside  of  the  Organ.  (3)  The  Bemoval 
olfhe  Gceat^Section  StidceM  ianndered  a  little 
IsMeasy.  (4)  Thereispoaeibility  of  a  ««stiok. 
iiig**,thronglitheoaBtiogofaBaokfaH  of  the 
Orest*Seotion,  or  of  a  Oonpling  Backfall,  or  of 
a  Qreat-Seotioai  BtidoBr,  or  of  two  or  more  of 
tiiese  in  oontrazj  diraotionB  as  one  time.  (5)  A 
OUar  Oonnler  Uan.-toUilUa.  (see  r  next,  2nd 
psrag.  and  on)  is  vanderad  less  praotbable,  by 
sassan  of  tbe  non-eorraspondence  latezaUj  be- 
tween tiie  two  sets  of  Kejs,  and  because  of  the 
Fanning  and  Baised  position  of  the  Great*Org. 
BaohiaOs.  (6)  There  is,  at  the  foie  Nose  of  tSe 
OmqOing  Backf aU,  a  Friction,  not  on^  l^  its 
legitimate  Trafvse.  hot  pomiblr  also  agiOnst 
iti  own  or  its  adjoininsr  Btiflkor.  m  The 
J  Action  Man.  •to-Hsn.  cannot  be  B^- 
lirom  the  front  of  the  Organ.  (8)  There  is 
no  Pkriio^iatton  (see  »,  ante)  of  the  8well-Org. 
Kej'Tails  when  the  Great  is  plajed  imon  with 
the  Swell  Oonpled  toit.  (9)  It  la  exceedinglT 
dUBonlt  to  BemoTe  those  Swell-Org.  K^s  winch 
are  Oonple-able  to  the  Pedals,  becansethe  Koses 
of  the  Aotion-Sqnazts— noc  detachable  like 
Stiokers— placed  on  Am  TUla  of  snch  Keys, 
prerent  the  latter  from  being  lifted  free  of  the 
[long]  Wires  of  the  StiokeBi  of  the  AcUon  S  well 
toPedale. 

The  foregoing  hate  been  stated  in  regnlar 
order  of  thdr  impoctanae,  the  U^a  weight  being 
nlaoed  Jirtt.  A  law  additional  Bemarks  are, 
howeTsr*  naosssazj.— <Ko.  1  is  of  no  real  con- 
leqnsnee  wbatevar,  for  the  werj  slight  friction 
existent  is  modik  mote  than  eoonterbaianced  br 
the  faoilily  gained  (with  a  proper  treatment  in 
the  Contact  of  the  Coupling  to  Pedals.;  see  altp, 
ants)  for  tha  taking  oat  of  the  Key,  and  becanse 
there  is  thus  no  Sticker,~the  latter  not  only 
adding  to  the  cost,  bat  rendering  Key-Partictpa- 
tionlessea^:  see  hen  at«,  next,  Istparag. ; 
st<i,ante;  and  alro  min  atjy,  ante,  forotner 
points  there  mentioned.  No  2  alro  cannot  be 
regarded  as  a  fair  dlijection.  See  nowfirst  at 
^  next  (9th  parag.  and  on)  for  a  method  of 
Front  Begnlatton:  to  this  it  is  to  be  added  that 
the  writers  OrmOc^  Btick$r  (see«,  ante)iavoorB 
noha  Begnlation;  bnt  that  such  Cruiking  was 
not  at  that  time  known,  and  is  alro  neyer 
required  for  the  Skewed  Key.  There  is,  in  the 
neaent  Instrument,  no  difScolty  whatever  in 
Regulating  the  8weU  Ifannal  from  the  Oisan 
interior,  beoanro  the  Polls  of  this  Section  are 
doae  to  tibe  space  between  the  two  Hanoal 
Wlnd-chesta  (see  at  <<,  ante.  1st  paiag.,  for  the 
posit  of  the  <7mi<-Seotion  Polls).  ^  8  alro  is 
^  fittle  moment,  for,  provided  the  Qreat  Section 
Sttckers  bs  long  enongh,  and  the  Coupling 
Backfalls  be  set  snffioienSy  high  (both  of  which 

Cars  properly  observed  in  the Faringdon 
),  there  can  exist  Itttle  diffieolty  in  Be- 
inofinsr  mch  Stickers  quite  aa  freely  aa  there  is 
ever  Hkely  to  be  occasion  for.  No.  4  is  of 
I  of  more  weight  in  the  abatract ;  but  with 
rly  seasoned  material,  and  the  Oou^g 
iaOs  not  too  long  (th^  are  correct  in  such 
raapeots  in  the  present  Instance),  the  risk  may 
be  Qonaidered  ^most  non-existent.  Here  see 
▼hst  is  said  at  k,  nest,  as  to  not  having  theae 
Backfalls  too  thwrt.  No  5,  though  important 
to  itaeU,  is  alro  not  a  fair  objection :  the  writer's 
^aar  Cooplar  waa  not  invented  at  the  time  whan 
tbe  Faringdon  Instrument  waa  eonstzucted* 
and  in  addition  to  thia  the  oompaiatively  ample 
""»  of  its  Pedale  Section-i.s.,  two  16ft.  Begis- 
tezs  and  a  Super-Octave  Coupler  to  them— ma- 
tfrially  IcsseDed  the  need  for  any  supplementa- 
WrftheBa.  by  aid  from  thi  Q^M)£gan. 
w>.  6isofoourro  reaL  The  Transvene  <rf  the 
Utoek-tcp  must   be   tolerated,  but  it  ia  too 
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slight  in  amount  to  be  of  any  practical 
importance  whatever :  any  ftrtetiSB  of  the 
[OoupKng]  Backfall  Nero  againat  its  own 
Sticker  can  be  avoided  by  the  simple  ex- 
pedient of  slightly  ^Bevelling  the  side  of  the 
said  Nose :  and  the  remaining  risk— that  of  fric- 
tion against  the  neighbouring  stioker— can  be  got 
rid  of  by  very  slightly  Sloping  both  the  under 
aide  of  the  [Coupling]  Backfatt  Nose  and  the 
[upper]  faoe  of  the  Dnving-Blook,— ao  that  the 
tendency  in  the  said  Noro  is  to  eostinuaUy  slide 
towards  its  own  Sticker.  No.  7  is  ths  first  real 
delsol  that  presents  itself.  Theve  is  same  dffi- 
cal^  in  gaining  accen  to  thee  Bagnlating 
fiutiona  with  which  the  Oonpling  StioiMBa«re 
provided, — such  difficult  aaiaing  from  the  fact 
of  the  Qreat-Organ  Polls  being  set  at  the  front 
of  the  Instrument  (sw  again  at  if,  ante^  lat 
parag.)^  and,  thsrefore,  eanring^the  rear  ends  of 
the  Swell-Organ  T-Sqnm  to  be  at  asms  little 
distance  from  the  aooeaaibie  space  betweanthe 
two  Kannal  Windohasta  (aro  Aawwary,  at  /, 
next,  Srd  parag.).  And  altiiough  it  is  qaite 
praodcable  to  eii^loy  a  foran  of  Bsgulating 
Meehanism  for  this  t^  of  Ooi^lsr  wliidi  shall 
be  pronei^  workable  at -tin  Organ  Front  (see  A, 
next,  Srd  parag.),  sooh  working  will  require  the 
aid  of  a  regular  TooL  No.  8  is  a  real,  though 
easily  remediable  (see  o,  ante)  blemish,  but  there 
is  hm  tiiisto  be  said  iutdefenoe, — via,,  that  no 
other  Orga»<Baildar»  not  even  exfl^pting  Willis 
himself,  seems  ro  far  to  have  realiaed  thia. 
No  9  is  the  most  oariovs  point  of  all,  beoauaa 
the  Bamoval  of  aK^,  oreven  of  an  entire  Key- 
board* ia  liable  to  be  njsgently  roquiredat  any 
memanti.  and  in  any  Manmal  which  hasanother 
Manual  beneath  it  then  is  obvionsly  the  ad- 
ditional naqniromant  of  access  to  this  latter  as 
WfSL  There  exists  alro  the  oonsideratisa  that 
whansvar  (aa  haa  already  been  ssen  to  be  the  earo 
hen)  saah  Wirod-Sticker-driven  Kqy-tails  have 
Action  Noees  reatlog  on  them,  and  such  Noses 
are  set  behind  such  Stioker- Wires,  then  the 
Actuation  by  the  Pedid  Key  of  such  Ksnual 
Key  has  a  tendency  to  tilt  up  the  fore  end  of 
tlie  latter  (sro  rr,  Bu,  ante).  This  No.  9  Defect 
is'tito  men  unlMq^»py  beoanro  k  is  one  ro  easily 
to  be  avoided  (sw  A,  next|  6th  parag.),  and 
this,  too,  witkout  sacrificing  that  Participation 
(sea  A,  next,  4ih  parag.)  which  oonatitutes  the 
onkr  merit  oif  hsfing  the  impnlw  of  the  lUn.- 
to-«ed.  Coopling  to  be  given  direotly  against 

ptahould  be  haro  observed  tiiat  the  writer  is 
not  nhsolutely,  though  being  all  but  aboolutely, 
certain  that  the  last-named  deirot  actually 
exists  ia  the  Faringdon  Organ :  a  letter  to  lie, 
Nicholron  has  elicited  no  reply.] 

Here  again  collate  the  present  with  the 
Hoddesdju Design  (oomm.  at  m,  next). 

As  a  Summmtif  of  this  No.  1  Treatment  we 
may  say  that  although  it  i^  considered  as  a 
wliole,  n  good  one,  yet  that  the  presence  of  the 
throe  lastnamed  Defects  should  prevent  its 
lUmrtd  adoption  under  any  circumstances  what- 
ever. For  the  oonrotions  desirable  we  now  pro- 
ceed to  the  next. 

It  JVb.  2  IVMluMfit.— This  virtually  oonsistst 
as  just  intimated,  in  a  Corrrotion  of  the  pre- 
ceding Three  last-named  Defects,  the  Six  first- 
named  betnir  generally  inevitable  with  euch 
particular  [No.  1]  Treatment  (see,  however, 
what  follows  at  a  litUe  on,  ooflunendng  two 
parage,  before  t,  next). 

With  the  prosent  Treatment  the  Arrangement 
and  Structure  of  the  Clavier- Involved  portions 
of  the  Organ,  and  of  the  Af  annals  themaelves 
(sro,  however,  as  regards  latter,  at  k  X,  next) 
an  asBumsd  to  be  exactly  as  in  Treatment 
No.  1. 

^apffit^  Defeot  (stated  at  §,  ante,  lat  parag.). 
This  mi^  be  obviated  by  applying  a  Ba^ulal 
Button  to  the  fore  end  of  ttie  Coiqding  BackL._, 
such  Button  being  afOxed  on  the  lower  end  oii 
ScTCw-Wiro.  which  paasss  vertically  downward 
in  Backfall  Nose.    By  simply  Tarn- 


through  sncl 

ing  this   Wire   the   deaired   Begalat£m 

obviously  be  at  onro  obtained.    Tne  [Co 

BackfaU  itself  should  alwaya^  whsn  it  

such  Button,  be  ro  modified  in  its  genwal  form 
as  to  stiU  ensure  the  proper  Crosaing  of  the  Line 
of  OmUf  (aro  on  this  matter  in  Ikpartmmta 
OoupuMB^'AawKt  and  Kair  -  Aonov).  The 
Iteiving-Bloekwillbe  Buffed,  and  alrosUghtiy 
Sloped  as  previously  directed  (sro  y,  ante.  Sad 
parag.).  'llie  Button  should  be  laage  —"robin 
its  [area]  diameter  to  ke^  its  BaokfaU-Noro 


dear  of  its  own  Stbker— thus  avoiding  thehaviug 
to  Ba^  the  ikk  of  the  said  Noro  (sro  again  y , 
ante,  2nd  parag.)-^,  and  will  alro  be  made  eonvax 
at  its  bottom  faro  in  order  that  it  may,  as  when 
fMM  Begulating,— d^mti^  itsslf  towards  ita  said 
own  Stickar ;  and  the  BegnUtiMr  Wire  will  be 
formed  at  ito  top  end  into  an  Eye  suitable  Isr 
beiag  clutched  by  a  proper  Be^olating  TooL 
Of  oourro  the  CoupUng  ettUker  will  not  now  ro- 
oaiva  any  Begnlating  af^lianro.  An  eaaierwiy 
of  obtaining  Fxont  BegnlatJon  of  the  preaant 
Couplet,  ro  far  as  the  making  of  the  Bask 
falls  is  oonromedy  consists  iu  applying  tibe 
Begvlating  Button— in  soeh  casro  Conteasd 
at  its  ^flfrfaoe-^to  the  iHvuv  iT&ieifc  attached  to 
the  Stioker, — ^the  Screw- Wire  of  rourae  then 
passing  up  threogh  auoh  Block,  and  having  its 
olutchiog  Bye  eoming  below  the  latter,  and  its 
Button  turned  upwards  and  carrying  the  Back- 
fall-Noro  (aro  again  J)^parlmmUt  Covnoro- 
Acnov  and  Ejbt-Aoeioii).  But  remember  that 
this  last  arrangement  will  probably  be  not  quite 
ro  favourable  to  theBeguliiting-*aven  with  the 
said  Backfalls  rot  as  high  as  possible  (aro  df  ante, 
5th  parag.)—,  becauro  the  Tool  cannot  be  ro 
easi^  inroxtad. 

"-mffhtk  Defeot  (alro  stated  at  /,  ante,  1st 
pssag.).  TUs  is  easily  and  edtoctnally  got  rid 
of  by  the  mstiiod  already  given  (at  a,  ante)  of 
onl^  eadh  KeytaU  of  the  Gbi^^ciMaaoal 
(hero,  the  Swell)  into  a  Fork,  and  inserting  into 
latter  the  Now  of  Its  Action  Square. 

^Kinth  Defect  (siro  stated  at  ^,  ante,  lat 
parag.).  The  method  of  remedying  this  alro 
has  bron  already  deaoribed  (at  .^,  ante),  as  eon- 
sisUng  in  siMly  Wiring  the  Man.-to-Peds. 
Sti(^er-Head  ttito  the  Square-Nero  instead  of 
into  the  KM^^Cail,— of  courro  asearing  Bmim- 
lHKieif(sro  IS  ante)  either  br  the  Nose^^-Tail- 
fofk  treaiiBant  (sro  o,  ante),  or,  if  the  FrmU 
Begulation  of  the  Swell-Org. JSleyt  be  insisted  on 
(see  next  parag.  but  tiro),  by  the  Clip  deviro  to 
be  directly  described  (aty,  next).  It  is,  remem- 
ber, only  the  8w4U  Ota.  Kbjb  which  will  thus 
have  the  afoiroaid  Wndng  entered  into  their 
Action  instead  of  into  their  Tails.  For  the 
exact  treatment  of  the  Key-Tails  and  Square- 
Noses  roe  aa  given  in  the  shortly  fgttowin^ 
Desiign  (at  m,  next,  2nd  parag.). 

SrontthispoiBt  with  respect  to  the  Oavler 
Swail  to  Bedale  beinff  made  of  the  Ar/ Und 

(ref.  qqqqf  next) ;— in  which  event  tbe  jnnt- 
mentioned  entering  of  the  Coupling-Sdcker  of 
rourro  broanieB  ittevitabU  for  and  in  on^  of  ttie 
two  NosM  which  rest  on  the  single  Ka^stail 
of  such  Swell  Manual. 

Before  ^leaking  of  the  Fcont-Bagnlation  just 
indiaated.  It  is  as  well  to  observe  that  it  may  be 
considered  best,  on  the  whole,  to  here  krop  each 
Gsaat-Oxg.  Stioker  of  one  ssme  widtk  through- 
out its  whole  length  (sro  now  at  m,  next),  be- 
cauro of  the  preeanro  of  the  Coupling  BackfaUs 
between  suoh  Stiokera,  and  of  the  ronseqnent 
Biocka  attached  to  the  side-facroof  the  latter. 
But  be  careful  that  suoh  width  aotasUy  adopted 
be  really  sofOoient  to  prevent  the  posaibility  of 
an  unbidden  rounding  wough  any  Sticker's  be- 
coming turned  askew  or  acrosa  inthe  Cutting  in 
in  such  a  way  as  to  hejammid.  Here  sro  (at  xz, 
ante)  how  that  the  Cranked  Stioker—  described  at 
z,  ante— renden  abeohitely  impossible  any  suoh 
jamming,— of  wtaHasmrifBnB.tha  Sticker  be. 

It  is  now  desirabfe  to  eaEplain  the  manner  of 
the  said  Front  Begulation  of  the  Swell-Org. 
Keys ;— alfchoufth  it  is  toba distinctly  understood 
that  suoh  Begulation  is  not,  by  the  writer,  advo- 
cated for  the  present  T^tment,  uid  hro, 
therefore,  not  been  included  in  the  regular  De- 
frot  just  Corraotad,  but  added  here  instead,— as 
a  point  of  addiHonal  or  extra  information. 

Tlie  most  simple  msttiod  of  Front  Begulatioiv 
for  a  Manual,  idMnits  Aotion  Notes— whOher  of 
Backfalls,  Levers,  or  Squsres  sre  in  direct  con-' 
tact  with  its  Key-tails,  oooidsts  in  providing  each 
suoh  Noro  with  a  Screw-  Wire  and  Button,  of  the 
kind  which  haa  just  been  described  in  connection 
withtiie  Coupler  Swell  to  Great.  Here,  sro  the 
desoc^ition  given  with  latter  (at  A,  ante,  Sid 
pareg.),  itkidjir$t  form  of  which  Begulation  may 
be  faitnfully  copied  for  the  present  Key  Begu- 
lation, excepting  tiiat  now  the  Button  needs  not 
to  be  convex  at  its  under  face,  and  that  mx^foM 
ahould  here  pralarablyBeoeivatheBuCjag,— in  the 
form  of  a  little  circular  diro  of  soft  Cloth  glued 
thereto,  ro  that  the  Kay-^aH  (on  which  suoh 
Clothed  face,  of  oourro,  rests)  shall  ^not  Jtislf 
reqidre  suoh  jBoifiDg. 
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In  the  preAint  Treatment  Ko.  2  it  will»  re- 
nember,  be  neoeteary  that  the  Mdd  Action 
Koteedoextrad  far  enough  forward  for  their 
Begnlating  Wirea  to  be  at  any  rate  not  ia  nar 
of  the  line  of  the  Great- Org.  Stiokem,  or  elae 
the  Begulating  Tool  will  not  be  able  to  pro- 
perly operate  between  these  laat.  Ic  is  required 
here  oxJy  to  add  that  in  all  oases  where  (as  in 
Treatment  No.  bk  ;  seeat  u  u,  next,  4th  parag.) 
there  exiH  no  Stickers  or  other  obstrnoting 
portions  in  front  of  the  point  of  sooh  Begalating 
Wires,  the  Clutching -eyes  of  the  latter  should 
preftrably  be  made  large  enoufrh  to  allow  of 
being  Turned  by  the  Finger  and  Thumb. 

{To  be  coniinuid.) 


FBACIICAL  VOTES  ON  FLTTHBIHO.- 

XXXVII/ 

By  P.  J.  Dayisb,  H.H.A.S.P.,  Ac. 

(Continued  from  page  322.) 

FIG.  220  A  IS  a  small  dUphragm  basin  bib 
TalTv-oook,  generally' Miyered  ;  it  is  made 
in  uses  from  |in.  upwards,  fin.  being  generally 
use.  and  is  oue  of  the  neatest  designs  yet  in* 
trodnoed.  For  rerubbering  the  Talve  unscrew  to 
top  h,  B  is  an  end  horizontal  screw-down 
diaphragm  basin  valTe-oock,  also  suitable  for 
urinab,  butler's  pantry,  sinks,  &o.  ;   G  is  the 


ordinary  spring- val^e,  generally  made  to  dose 
with  the  stream ;  when  such  is  tiie  case  a  water 
cushion  should  be  formed  at  the  back  of  the 
▼alvB  to  prerent  ooocussion  (see  Closet  Valves). 
D  ia  the  ordinary  standard  for  screwing  the 
basin-oock  A  into  where  the  pipe  parses  through 
the  slab,  this  is  very  handy  when  the  basin-cock 
has  no  other  fixing ;  F  is  the  ordinary  lengthen- 
incr  piece  for  briuiring  the  nose  o(  the  cock 
forward,  and  oyer  the  basin  when  the  cook  is 
too  short. 
Fig.  221  is  a  diaphrA^m  waste  prerentirg 
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ba«nn.cock,  suitable  for  ichools,  &c.     For  the 
action  of  this  cock  see  valvd  161. 

X«ayatory  and  TXrinaL 
Fig.  222  is  a  lavatory  basin  and  urinal  com- 
bined.   The  basin  hM  the  ui^ual  pull-up  knobe 
for  actuating  the  Talves  from  below  ;  the  urinal 

•  Vtwa  the  JMidiHff  JVeiM.    All  rights  rwsred. 


is  made  to  swing  witH  the  door,  and  in  such  a 
that  by  the  action  of  opening  the  door 


the  water  supply  is  opened,  when  the  water 
runs  full-bore  to  flush  out  the  iirinaL 

Lavatory  Bange. 
Fig.  223.  This  is  nothing  more  than  a  number 
of  layatorr  baainB,  such  as  before  described, 
fitted  in  aline  ;  most  of  the  preceding  fittings 
may  be  used.  This  range  is  fitted  up  as 
follows  : — ^First  decide  upon  the  number  of 
basins,  then  have  the  top  I.J,  in  which  make 
the  holes  for  the  batins  so  that  the  rims  will' be 
flush  with  the  slab,  or  if  the  basins  are  to  be 
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supported  en  a  separate  top  (generally  made  of 
wood)  then  the  rims  must  be  let  flush  into  the 
wooden  top,  and  the  slab  bedded  down  with 
red- lead  upon  the  rims  of  the  basinp,  so  that  tho 
water  cannot  get  between,  for  if  it  does  these 
basins  will  be  a  continual  nuisance.  In  thin 
diagram  (223)  the  top  slab  is  shown,  supported 
upon  three  standards  B,  L,  ?;  but  it  is  not 
always  necessary,  for  the  slab  J  may  be  sup- 
port«)d  by  lettiog  it  into  the  brick- work,  say 
4^in.,  and  making  it  good  with  Portland  cement, 
or  the  slab  may  rebt  on  wooden  bearer,  say  of 
\{\n,  quartering,  Itt  inta  the  wall  between 
«!aoh  basin  or  allowed  to  rest  upon  a  frame,  an 
ttiowu  at  Fig.  222.  Having  all  this  setded, 
nee  about  the  waste  M  D  S  A.  Sometimes  this  is 
done  Its  idiown  in  the  diagram  before  us,  that  is, 
a  pipe  running  along  the  entire  length  of  the 
rABge,  with  lever- valves  g,  /*,  e  discharging 
direct  into  the  large  waste-pipe,  or  insteaa  of 
>ever-valves,  simple  washers  and  plugs  will 
answ» ;  but  when  the  washers  and  plugs  axe 
used,nxa  trap  below,  because  the  plugs  are 
nearly  always  left  open,  and  the  stink  from  the 
waste  has  every  chance  to  oome  up  ;  this  not  so 
uiuoti  the  case  with  the  lever  arrangement, 
because  the  val?es  are  nearly  always  closed. 
Of  course,  I  do  not  say  that  the  waste-pipe  A  S 
D  N  is  to  be  fixed  of  such  large  size  or  in  such 
a  Tnnwmw  that  it  will  contain  a  lot  of  dirt ;  but, 
on  the  contrary,  it  must  be  constructed  to  be  as 
f«lf*cleanfeing  asposaible;  but  with  every  care 
tbere  is  sure  to  be  filth  oolieoUd  in  these  long 
ranges  of  horizimtal  pipes.  Lately,  I  have  met 
with  several  fitted  up  wiih  4in.  iron  waste-pipe, 
chis,  for  the  «mall- waste  generally  fitted  to  wash- 
basins, is  a  nustake,  for  such  large  pipes  cannoc 
be  expected  to  be  washed  out.  In  reason,  the 
smidler  this  pipe  the  better,  day  the  outlet- valve 
from  the  baau  is  l^in.,  then  the  horizontal  pipe 
should  not  exceed  a  l^in.  smooth  leaden  pipe> 


with  a  fall  of  at  least  1ft.  in  10ft. ;  the  trip  A 
should  be  fixed  as  near  the  end  buin  K  a« 
posfible,  with  a  pipe  to  insure  fresh  air  fram  the 
outside  of  the  building,  but  keep  its  end  abo?B 
the  tops  of  the  bvins,  or  this  pipe  may  some  day 
act  as  an  overflow  pipe — that  is,  when  the  trip 
A  becomes  blocked.  I  have  fixed  such  pipes  to 
act  as  warming  and  fresh  air  inlet;  but  it  must 
not  be  done  so  as  to  become  a  nuisance.  Of 
course,  from  the  other  or  top  end  of  the  wiit« 
pipe  at  Q,  a  ventilating  pipe  must,  or  at  IcMt 
should,  bo  taken  to  above  the  level  of  the  flat 
air  inlet,  so  as  to  induce  the  fresh  air  to  be 
siphoned  through  the  waste-pipe. 


A  SELF-STEERIHO  BICTCLE-HBAl). 

IN  the  accompanying  euffraving,  we  illoitrate 
a  new  form  of  bicycle  nead,  whidi  possesses 
several  novel  features,  which  render  it  superior 
to  other  forms,  as  oar  readers  —  especially 
bicyclists— will  readily  perceive,  one  great  point . 
being  that  it  is  self- steering.  In  this  head  the 
centre  of  the  neck  is  removed  back  from  the 
centre  of  the  head,  and  is  held  at  the  top  and 
bottom  in  snugs.  When  a  bicycle  is  ridden,  the 
alternate  pressure  upon  the  pedals  causes  the 
front  wheel  and,  necessarily,  the  head  and 
handle-bar,  to  oscillate,  and  with  the  ordinary 
head,  if  the  rider  wishes  to  nu>Ye  in  a  strai^t 
line,  and  not  follow  a  serpentine  course,  hemuit 
hold  the  handles  quite  rigid,  and  keep  them 
square.  With  the  new  head  the  front  wheel 
and  head  are  kept  straight  and  square  by  tiis 
pressure  of  the  neck  upon  the  snugs.  The 
slightest  swerving  cf  the  front  wheel  out  of  line 
with  the  backbone,  throws  the  centres  onto! 


lice  with  centre  of  the  head  and  the  back  wheel, 
which  causes  the  spring  of  the  backbone  to  be 
exerted  to  pull  into  the  line  a^ain,  and  so  keep? 
the  front  wheel  perfectly  straight. 

Again,  when  turning,  the  action  of  the  centres 
thro  ITS  the  back  wh^  in  a  oirde,  and  thos 
prevents  the  side-slipping  alvrays  obeerred 
when  commenclog  to  turn  a  comer,  which  is  the 
cause  of  the  bbok  tire  wearing  away  so  soon. 
This  head  is  much  longer  than  ordinary  frooi 
centre  to  centre  of  neck.  The  usual  length  u 
Sin. ;  but  this  is  5^\n.,  at  the  same  time  tbe 
head  in  itself  is  no  longer  over  all.  It  is  sls^ 
^tronger,  on  account  o!  the  head  being  a  perfect 
tube,  which  in  ordinary  heads  is  half  cut  awsy 
to  idlow  the  neck  to  enter,  thus  frequently  ctus- 
iog  the  tube  to  break :  it  is  also  much  lighter, 
as  tbe  barrel  is  hollow  and  thinner.  This  bead 
permits  the  machine  to  turn  in  a  »maU  circle, 
and  it  caimot  look.  The  neok  not  being  coo* 
fibed  inside  the  barrel  of  the  head,  can  rt voire 
two  thirds  of  the  circle,  whilst  ordinary  heada 
only  revolve  about  one  fourth  of  the  circle.  ^  It 
can  be  taken  to  pieces  very  quickly,  and,  being 
made  of  hardened  steel,  the  wear  of  the  ptf  ta  U 
ffreatiy  reduced.  Tnis  head  is  the  invention  of 
DIeffera.  W.  Gbrse  and  Son,  of  the  Ameriean 
Works,  lokoield- square,  Birmingham,  by  whom 
it  is  applied  to  tne  bicycles  manufactured  by 
them. 


OB 


ELECTEICAL    ACCUMULATORS 
8EC0HDA&Y  BATTEEIES.* 

By  Prof.  OuvEB  J.  Lodob,  D.Sc. 
{Continued  from  p.  279.) 
understand  fully  the  action  going  on  ins 
jL.     Faure  cell  it  ia  necessary  to  knoir  somechin^ 
abeut  the  salts  of  lead ;  for  at  the  presant  time  lea4 
aeems  by  far  the  moat  aui table  material  for  eeeofivf7 

*Fram  the  £iifi»trr. 
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batteriei.    The  protoxide  of  lead  is  called  litharge, 

god  is  of  a  yellow  or  puce  colour.    Its  ecmstitation 

ii  FbO,  ssd  its  atomic  weight  therefore  223.    The 

istennediate  oxide  is  red-lead,  or  minium,  and  its 

ooBstitation  appears  to  vary  from  Pb,Os  to  PbsOi ; 

bat  it  if  most  commonly  the  latter,  ana  its  atomic 

weight  therefore  686.  The  peroxide,  or  black  oxide, 

or  heavy  lead  ore,  is  PbOt,  atomic  weight  239 ;  and 

it  differs  from  the  two  preceding  oxides  in  being  a 

ooodoctor  of  eleotrioi^,  jutt  as  the  peroxide  of 

msnganese  MnO«  is.  The  sulphate  of  lead,  PbSOt, 

if  also  important  in  the  present  connection.    It  is  a 

dirtr  white  non-conducting  subatanos,  slightly 

Bolable  in  strons  sulphuric  add,  but  quite  unsoiu- 

ble  in  dilute  add  and  in  water.    It  will  be  formed, 

of  course,  as  soon  as  red  lead  or  litharge  are  put 

into  dilute  sulphuric  add ;  and  unless  there  is  an 

excess  it  may  happen  that  all  the  add  gets  used  up 

in  this  way,  leayiog  only  water,  in  which  case  the 

liquid  wiU  cease  to  conduct.    A  Faure  cell  must 

therefore  contain  a  considerable  space  for  the  add 

liquid  in  addition  to  the  space  occupied  by  the 

pUtes  and  their  coatings.      But  eyen  ttien  the 

strength  of  the  dilute  acid  will  become  gradually 

weaker  if  a  new  Faure  cell  is  allowed  to  stand  for 

Bome  time  before  a  current  is  sent  through  it ;  and 

its  resistance  will  acoordi&^ly  be  pretty  high  when 

Tou  begin  to  charge.    While  the  current  is  passing, 

however,  the  PbS04  formed  while  standing  will  be 

gradually    decomposed,    the    lead    being    dther 

reduced  or  oxidised,  and  the  acid  being  reformed ; 

BO  that  the  resistance  of  the  cell  wut  gradually 

diminiah  for  this  reason.     It  will  also  diminish  for 

two  other  reasons,  one  of  which  is  that  the  liquid 

is  wanned  by  the  current,  and  the  average  number 

of  dissociated  atoms  thereby  incxeased ;  while  the 

other  is  that  the  spongy  lead  formed  on  the  - 

plate,  and  the  peroxide  formed  on  the  +  plate,  are 

both  condootors ;  and  hence  the  acting  surfaces  of 

the  plates  are  practically  slowly  advancing  to  meet 

each  other  all  the  time  the  current  is  chargiog  the 

cell,  and  the  layer  of  non-conducting  oxides  and 

sulphate  is  gradually  diminishing   in   ^ckness. 

Hence  the  urgent  necesdty  for  the  flannel  or  felt 

between  the  plates.    For,  if  ever,  in  the  process  of 

charging,  any   portion  of  the  peroxide  were  to 

reech  acroos  to  a  portion  of  the  spoogy  lead,,  a 

bridge  of  aietallic  conduction  would  be  completed, 

and  the  cell  wouUl  be  short-drouited.   It  would  be 

as  reasonable  to  try  and  charge  up  a  bit  of  copper 

wire  as  such  a  oell. 

We  percoived  in  the  last  article  that  a  current  of 
one  ampere  was  able,  in  108  hours,  to  oxidise  a 
pound  of  litharge  to  peroxide  on  the  positive  plate 
of  weiy  cell  tErough  which  it  is  passed,  and  to 
reduce  a  pound  te  metallic  lead  on  the  negative 
plate  in  the  same  time.  The  oxidation  of  a  pound 
of  minium  (PhjOt)  to  the  peroxide  can  be  effected 
bv  a  rather  lees  quantity  of  electridty,  namelv,  by 
^,000  /  685    »    70   ampere-hours;  there  being 


four  bbnda  joined  up  when    PbjO*  is   

to  3(PbOg) .  But  to  reduce  minium  to  metallic 
lead  requires  a  greater  quantity- dght  bonds 
having  to  be  loosed  ~  namdhr,  06,000  /  685 
=  140  ampdre  -  hours.  Uekoe,  provided 
there  is  no  waste  and  no  gas  siven  off, 
twice  as  mach  minium  will  be  oxidised  m  each  odl 
by  a  given  current  as  is  in  the  same  time  reduced. 
But  with  litharge  the  quantities  oxidised  and  re- 
duced are  equal.  When  minium  is  used,  therefore, 
either  the  o<«at  of  it  on  the  +  plate  must  be  con- 
sidecably  thicker  than  the  coat  on  the  negative,  or 
else  the  +  plate  itself  must  be  expected  to  be  eaten 
into  somewhat  before  the  reduction  on  the  other 
plate  is  finished,  and  must  be  made  of  suffident 
thickness  to  staud  it. 

a  pound  of  metallio  lead  thus  oxidised  to 
I  will  require  48,000  /  207  »  230  ampdre- 
electridty. 

If  any  gas  is  given  off,  every  pound  of  hydrogen 
collected  accounts  for  12,000  ampere-hours;  or, 
as  a  pound  of  hydrogen  occupies  about  180  cubic 
feet  under  ordinary  circumstances,  we  may  reckon 
the  electridty  necessary  as  67  ampdre- hours  per 
cubic  foot  of  hydrog;en.  If  any  free  oxygen  is 
detached,  the  electridty  may  be  reckoned  at  the 
rate  of  134  ampdre«hours  per  cubic  foot,  or  1,500 
Ampere-hours  per  pound. 

Now  let  us  tike  a  single  Faure  cell  charged  with 
minium,  and  pass  through  it  a  measured  current  of 
0  ampires  for  an  observed  time  of  T  hotirs.  Let 
the  gas  evolved  be  collected,  and  found  to  consist 
of  h  cubic  feet  of  hydrogen  and  p  oubio  feet  of 
oxygen.  Let  the  wdght  of  minium  reduced  to 
metallio  lead  on  the  negative  plate  be  called  x,  and 
the  weight  oxidised  to  peroxide  on  the  positive 
plate  be  called  f/,  both  being  expressed  in  pounds 
avoirdupois.  Further,  let  z  pounos  of  the  +  plate 
itself  be  oxidised  to  peroxide ;  let  a  small  quanti^, 
say  u  pounds,  of  hydrogen  remain  associated  with 
the  negative  plate,  either  mechanically  as  bubbles, 
or  as  a  aort  of  alloy ;  and  let  i'  be  the  wdght  of 
oxygen  likewise  liberated  but  unable  to  escape,  or 
else  used  up  in  some  indirect  way.  Then  the  fol- 
lowing two  equations  render  a  full  account  of  all 
that  has  gone  on,  as  far  as  electrical  laws  can  ex- 
press it : 

CT  =  70y +  2302  +  1500  r  +  134y 
CT  =  UOj?  +  12,000  m  + 67  a 


The  quantity  ff  is  probably  zero  if  a  properly 
weak  current  has  been  use!d  in  charglnjg.  The 
quantities  u  and  v  will  also  probably  be  small;* 
and,  therefore,  perhaps,  for  practical  purposes  it 
may  be  suffident  to  write 

C  T  =    70  y  +  230  a 
0  T  =  140  4;  +    67  A 

Now  A,  the  volume  of  gas  evolved,  can  be  easily 
collected  and  measured.  There  remain  then  the 
three  unknown  quantities  x  y  e.  The  above  two 
equations  are«  of  course,  not  suffident  to  determine 
them ;  but  they  show  us  the  kind  of  relation  which 
must  exist  between  them,  on  the  hypothesis  that  u 
and  V  are  negligible.  Especially  we  learn  how 
mudi  the  +  plate  will  have  been  attacked  at  any 
time  after  the  whole  of  its  minium  layer  has  been 
reduced. 

The  most  direot  way  of  determining  C  T  is  to 
insert  in  the  drcuit  some  kind  of  voltameter,  say  a 
couple  of  large  copper  plates  immersed  in  a  soluuon 
of  sulphate  of  copper ;  then  by  the  time  that  one 
of  the  plates  has  gained,  and  the  other  lost,  P 
pounds  in  wdght,  the  quantity  which  has  passed 
will  be 

0  T  =  ?i^  P  =  377  P  ampere-hours. 
00*0 


EAHDT  NaT  KAITOBEL. 

ANNEXED  diagrams  represent  a  handy  tool  for 
holding  nuts  while  being  sauared  up  in  a 
lathe.  The  holder  consists  of  a  toimble  A,  pro- 
vided with  a  pin  or  spline,  a.  B  is  a  mandrel 
made  to  fit  snugly  in  the  thimble,  although  not  too 
tight  to  prevent  its  moving  easily  in  same ;  <;  is  a 
recess  in  which  the  ^in  a  plays  and  prevents  the 
thimble  from  tummg  on  mandrels ;  b,  b,  ane 


m 


If  mm 


threads  out  on  dther  end.  0  is  a  nut  for  determin- 
ing the  distance  that  the  nut  (which  is  to  be 
squared  up)  can  be  screwed  on  mandrel  at  the 
end  D. 

In  operating  the  holder  the  miUed  nut,  G,  is 
moved  back  or  forth  until  the  nut,  which  is  screwed 
on  end  D,  and  against  thimble  A,  will  suffidently 
overhang  the  end  of  mandrel  to  allow  of  bdng 
squared  up.  By  this  arrangement  any  thickness 
of  nut  may  be  had  without  in  j  uring  the  threads  on 
mandrel.  The  threads  on  mandreu,  as  commonly 
made,  are  soon  cut  up  and  rendered  useless. 

The  tool  just  described  having  proved  itsdf  time- 
saving  and  valuable,  is,  I  think,  entitled  to  a  little 
space  oy  which  it  can  make  itself  known.  As  far 
as  I  know,  it  is  not  patented,  and  is,  therefore, 
free  to  all.^C.  C.  Abbs,  in  American  Machinist. 


ELEKENTABT  LESSOITS    IS  DBT- 
PLATE   PHOTOORAPHT-XIIt 

{Continued from  pa^e  303.) 
Printiag. 

IT  will  be  noticed  that  the  prints  as  they  come 
from  the  frames  are  of  a  more  or  less  unpleasant 
colour.  The  operation  which  is  to  be  described,  and 
which  is  called  toning,  is  intended  to  correct 
this  defect,  and  to  give  them  the  pleasing 
colour  which  we  are  accustomed  to  see.  Toning 
mav  be  said  to  be  at  onoe  the  easiest  and  the  most 
difficult  photographic  process.  Nothing  is  eader 
than  to  tone,  nothing  more  difficult  than  to  tone 
welL  Aavone  can  change  the  colour  of  a  print  to 
a  sort  of  slatev  grev ;  there  are  not  very  many  who 
can  be  sure  of  ^ettmg  at  all  times  a  pleasing  tone 
and  the  exact  tmt  required.  The  difficulty  lies  in 
the  direction  so  common  in  photographic  operations. 
A  certain  result  is  gained,  but  the  af ter<^|>rocesses 
modify  this  resuM,  so  that  ffreat  experience  is 
necessary  to  know  beforehand  what  wiU  be  the 
final  appearance  of  the  subject. 

The  toning  solution  mentioned  in  the  last  lesson 
(p.  303)  is  too  concentrated  to  use  as  it  is :  it  must, 
therefore,  be  diluted.    The  common  prskctice  is  to 

*  They  are  multiplied  by  lar^e  coeffldents  though,  and 
I  am  b?  no  meanii  sure  how  far  it  U  practioable  to  neglect 
them.  Ibelieye  the  reduced  lead  ia  alloyed  pretty  strongly 
with  hjdrogen. 

+  Condensed  from  the  Photographic  Xcws, 


use  a  large  quantity  of  toning  solution,  and,  if  it  is 
not  exhausted,  to  keep  it  for  after-use.  This  is 
very  well  for  the  profesdonal  who  tones  at  regular 
intervals,  but  in  tne  case  of  the  amateur  we  think 
it  is  not  advisable.  The  solution  once  used  is  very 
liaUe  to  «<  go  bad,"  the  gold  bdng  depoiitedat  the 
bottom  of  the  bottle.  We  therefore  recommend 
that  beginner  ertimate  the  amount  of  toning  that 
will  be  necessary,  allowing  a  little  margin,  and 
after  he  is  done,  throw  it  away.  The  waste  will  be 
very  small—so  small  that  it  will  not  be  found 
worth  while  to  keep  the  liquid  as  residue.  If  the 
prints  be  trimmed  before  toning,  one  grain  of  gold 
is  amply  suffident  for  each  sheet  of  paper  measur- 
17in.  by  22in.  Let,  therefore,  one  ounoe  of  the 
stock  tmiing  solution  be  taken  for  every  sheet  of 
paper,  and  let  it  be  diluted  with  six  or  seven  times 
its  amount  of  water. 

Now  let  the  prints  be  taken  one  bv  one,  and 
placed  in  any  dish  which  is  suitable  for  washing 
them  in  ;  a  common  small  wooden  tub  is  the  best 
of  alL  Let  the  prints  be  kept  from  sticking  to 
each  other,  and  be  moved  about  by  hand.  It  will 
be  seen  thht  the  water  becomes  milkv  from  the 
nitrate  of  silver  in  the  paper  forming  chloride  and 
carbonate  of  silver  with  the  salts  in  the  washing 
water.  The  water  must  be  changed  seve^  times 
till  this  milkiness  disappears  entirely,  or  almost  so. 
The  vrashing  is  beat  done  by  the  light  of  a  osndle 
or  lamp,  as  such  will  not  affect  the  paper.  The 
toning  must  be  done  in  feeble  white  light,  as  it  is 
difficult  to  judge  the  colours  by  yellow  light.  It  is 
best  performed  in  a  flat  white  dish  at  lesit  an  indi 
larger  each  way  than  the  prints.  Let  one  print  be 
taken  from  tlie  washing  water,  and  placed  in  the 
toning,  first  face  downwards,  then  turned  face  up, 
then  down,  onoe  or  twice,  so  as  to  allow  the  solu- 
tion to  act  evenly  on  it  Now  let  another  print, 
and  perhaps  two  or  three  more,  be  dmiliarly  placed 
in  the  solution.  It  will  be  noticed  that  the  prints, 
during  washhig,  turn  to  a  brick  red.  In  thetoning 
they  will  turn  to  a  brown,  and  gradually  to  a  sort 
of  violet  or  purple.  They  must  be  kept  in  constant 
motion.  The  best  plan  is  to  keep  contmually  lifting 
the  undermost  print,  and  placing  it  on  the  top.  At 
first  only  a  few  prints  should  be  attempted ;  after 
some  practice,  a  dozen  or  two  may  be  in  the  solu- 
tion at  once.  When  many  prints  are  toned 
together,  it  is  a  good  plan  to  have  two  dishes  ot 
toning,  side  by  side,  and  keep  lifting  the  prints  out 
of  one  into  the  other,  the  whole  of  the  prmts  being 
turned  over  in  a  mass  when  they  are  all  in  one 


The  difficulty  is  the  one  indicated  before—viz., 
at  the  time  of  toning  to  discount  the  change  which- 
will  take  place  during  the  afterfprooesses.  The 
difficulty  is  greatly  increased  by  the  fact  that  every 
brand  01  paper  aots  in  a  somewhat  different  manner 
from  any  other.  Very  few  ready  sendtised  papers 
will  stand  being  pushed  to  the  purple  stage ;  that  is 
to  say,  if  the  tonmg  is  continued  to  the  puiple,  the 
final  result  will -be  disappointing,  although  the 
prints  will  look  beautiful  before  fixing.  It  is 
usually  advisable  to  remove  the  prints  from  the 
toning  solution  whiUt  they  are  stiu  of  a  very  warm 
brown  in  the  shadows.  It  is  a  good  test  to  watch 
the  half-tones,  and  when  these  begin  to  beoomo- 
purple  or  violet,  to  remove  the  print.  The  printa 
when  removed  are  placed  in  another  dish  of  dean 
water.  They  must  be  moved  about  for  a  short 
time  after  fint  placing  them  here,  so  as  to  get  rid 
of  the  greater  part  of  the  toning  solution  which  is 
in  the  Ijores  of  the  paper^  and  which  would  make 
the  touBg  proceed  after  it  was  desired  to  stop  it. 
When  all  the  prints  have  passed  through  the  toning 
bath  they  must  be  washed  in  several  ohantes  of 
water,  being  kept  moving  for  about  five  mluutts 
during  each  diange.  Now  comes  the  fixing :  the 
prints  are  removed  from  the  washing  water,  and 
are  placed  in  a  fiat  dish.  Suffident  finng  solution 
to  quite  cover  the  prhits  is  poured  in,  and  they  are 
kept  moving  for  about  twenty  minutes ;  more  than 
one  change  of  odour  will  be  noticed  during  this 
time.  The  first  will  be  an  almost  total  loss  of  tone ; 
afterwards  the  colour  will  return  to  something  Uke 
its  former  self .  A  further  change  will  take  place 
when  the  prints  are  dried.  After  fixing,  it  is 
necessary  to  wash  the  prints  most  thoroughly  for 
not  less  than  twenty- four  hours.  Is  is  b^t  done 
in  running  water,  but  if  this  cannot  be  had,  then 
frequent  changes  wUl  do.  The  smallest  trace  of 
hyposulphite  m  the  prints  will  cause  them  to  fade. 
The  prints,  after  washing,  are  allowed  to  dry  spon- 
taneously, bdng  placed  on  any  clean  surface ;  or 
they  may  be  mounted  wet  on  cardboard.  In  either 
case  they  should  be  af terwaids  rolled.  A  rolling 
press  is  an  expend ve  artide ;  but  the  amateur  can 
generallv  find  some  ndghbouring  photographer 
who  will  roll  his  prints  for  a  small  oondderatioQ. 

The  great  convenience  of  ready -sendtised  paper  is 
that  it  will  keep  for  a  very  considerable  time,  dther 
before  printing,  or  between  printing  and  toning. 
The  means  of  preparing  such  paper  is  at  present  a 
trade  secret,  and  when  the  amateur  prepares  his 
own  paper,  he  will  find  that  it  wUl  turn  brown 
after  about  twenty-four  hours.  He  must  therefore 
do  his  sendtising  and  toning  all  in  one  day.  If  he 
has  time  to  do  this,  he  will  probably  be  rewarded 
by  superior  results.    We  shall  therefore  describe 
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rhnsd.  CfxM 

r  to  eMh 

Bnovgh 

ooiofthe 

mk  4^*4  W  W  <(i»ur»i  nawttinr  to  »  depth  ol  at 
«M*M.  l^<whA>ii^Wh^  aaJBoh  Utger 
llbWk  w^  MMiW  «fe  «Mh  ^iKMHoa.  If  a%nh  paper  is 
fc» »»  eeeJk  J» »  ^o*  »Mi>iliti  lakcgepiMM,  and 
^t^  tA   tti«»  VMM  helMe  Brintiaf .     Ftohmntmal 

4kM«i«kl«hM¥3r«lMip^  gM  is  the  bast  to 
«a*9y  «*  lh»  iWiMtitiM  KOOMt.  Strinfs  Bhoald  be 
^»»»vhta  la  ««ATmeiit  poaittoaa  for  hanging  tiie 
MM«  «tt  to  4ry.  Aaenoaa  oUpa  aie  naefal  lor 
dttlt  the  paper  to  the  atEhigt.  LettheBiWeraola- 
tlM«Wp<Mf»diato  the  hath,  and  let  a  piece  of  the 
MrrT  h»  takea  by  oppoaite  ooineM,  aod  witii  the 
blMi««aUed  tide  dewnward^.  Let  the  paper  be  ao 
Md  thai  it  will  fleet  toaoh  the  avfaioe  of  the  solu- 
nea  la  a  line  between  the  tiro  comen  not  held  by 
the  haadr.  We  agaia  take  the  aimile  of  a  printed 
th«al.  Boppose  the  paper  held  by  the  right«hand 
«|i|i»r  and  tne  left-hand  lower  eoiaers.  Now  let 
thm  left-hand  upper  oomer  touch  the  aarfaoe  of 
thtt  aolatioD,  ana  let  tiie  paper  be  lowered  tUl  it 
toaehea  in  a  line  from  the  left-hand  upper  to  the 
right«hamd  lower  comers.  Now  let  the  two  comers 
held  in  the  hands  be  dropped,  first  one  and  then  the 
other.  If  it  be  carried  Out  properijr,  there  will  be 
ao  aUr-beUs  under  the  paper,  but  it  is  best  to  lift  it 
fffoas  the  eolation  after  about  a  minuto  and  look, 
to  make  sure.  If  there  areany^  they  oan  be  broken 
Iqr  gently  moving  about  the  paper  whilst  one-half 
iaheld  out  of  the  solatloa.  The  time  of  floating 
Taries  with  difEerent  papers  and  different  strengths 
of  baths.  It  should  be  aaoertained  when  the  paper 
isparehased.  With  a  sixty-grain  bath  from  three 
to  Ato  minatea  is  usually  am^.  If  the  paper  curl 
ewtof  the  bath  at  the  edges,  it  may  beoauaedtolie 
flat  fay  Uowiag  en  it.  After  the  speoiAed  time  has 
elqised,  let  the  paper  be  remored  from  the  bath 

S  drawing  its  surf  Aoe  over  one  edce  so  as  to  drain 
aaoet  of  tins  silver  solution.  It  is  only  necessary 
now  to  bring  it  up  by  one  oomer  to  dry.  A  small 
ffagsseot  of  blotting-paper  should  be  caused 
to  toaoh  the  lower  eomer  immediately  that  It  is 
ig  up.  This  will  adhere  by  capillary  attraction 
I  eoUeot  a  drc^  or  two  of  solution  which  would 
ererisefall  on  the  floor. 
If  the  room  be  warm,  the  paper  will  dry  in  ten 
miantee  or  a  quarter  of  an  hour. 


TTSEFVL  AISTD  SCISVnPIC  HOTES. 


Com  Ourea  —  BisiolTO  1  part  of  salioyUc  add 
in  40  parts  of  coUedion:  apply  several  times  a 
week.  The  oom  dissolves  wi'Jk  little  toouble. 
yor  hard  eoms,  apply  at  night  a  mixture  of  1  part 
of  carbolic  add,  and  10  parts  of  distilled  water, 
glyecrine,  and  soap  liniment  Envelof^  with  snt ta- 
pereha  tissue,  and  the  oom  may  ^eiMraUy  be 
removed  the  next  morning.  For  mflamed  and 
•woUen  joints,  proceed  in  thesasae  osanner,  but  use, 
imtnail  of  the  above  mixture,  liq»  plumbi  diL, 
100  parte,  and  finot.  osod*  6  parts. 

Vaat  Atlantic  Steaming.— A  bill,  submitted  by 
Xr.  Bobeson  to  the  United  States  Ck>ogrem,  in  re- 
nrd  to  a  fast  mail  ateamship  line,  authorises  the 
United  States  Postmaster- General  to  contract  for 
sad  eetabllsh  a  weekly  mail  service  between  Fort 
Pond  Bay  on  Long  Island,  and  Mnford  Haven, 
Wales,  by  means  of  a  line  of  firat•^)Ia8S  steamships, 
and  provides  that  the  vess^  ^hall  be  iron  or  steel 
aeraw  steamships,  omable  of  making  at  least  18 
miles  per  hour,  and  shall  be  whoHy  of  American 
eoastruction.  They  shall  be  allowed  to  carry 
passaogers  and  their  baggage  in  addition  to  the 
maila,  and  do  an  ordinary  exj^eas  business,  but 
shall  not  engase  in  any  freig:bi  traflic.  The 
OaremsBent  sbaU  have  the  right,  in  esse  of  war,  to 
take  for  the  use  of  the  United  States  any  or  alt  of 
the  vessels  employed  on  the  line^  on  paying  a 
seasonable  compensation  to  the  ownera,  not  to 
exceed  In  any  case  the  original  cost  of  the  vessels. 
The  oompensattoo  proposed  for  the  mail  service  in 
graduated  as  foflows :— 12.500  dols.  for  each  out- 
ward bound  trip  made  within  six  days;  10,000 
dds.  for  each  trip  made  within  seven  days ;  7,500 
dole,  for  each  trip  made  within  7|  dajs;  6,000 
dole,  for  each  trip  occupying  more  than  7k  days. 
The  protect  referred  to  wiU  be  recognised  as  the 
Corbio-LarilJard  line  of  six -day  steamers. 

m  aumber  of  hours  of  bright  sunshine  reomded 
ky  Oampbvirs  sunshine  instrument  at  the  Oreea- 
wkhOoeervatory  during  IS^l  was  1,^01.  which  is 
mete  than  100  honn  above  the  awerage  of  the  four 
preceding  years. 


AS  Comet  Wells  will  be  again  Tisible  in  this 
country  at  the  beginning  of  next  month, 
the  following  ephemerisfor  Gt^nwioh  midnight 
may  be  ioond  useful.  The  brightneas  is  now 
demaaing,  and  oa  July  15  k  will  be  equal  to 
what  it  was  os  April  19  :  ^ 

B.A.  V.  Bee. 

h.    m.    a.  o      , 

July    1,  9    86     58  11    67 

July   5,  10      4    21  10    50 

July   9,  10    28      2  9    47 

July  13,  10     48       1  8    49 

At  Greenwich   the   comet  aeto  pii  July  let, 
Ih.  44m.  after  the  sun. 

Dr.  Bemma.  who  lately  resigned  the  poet  of 
director  of  the  Batavia  Observatory,  died  on  hie 
way  home  while  pasting  through  the  Bed  Sea. 

The  Oouuoil  of  the  Society  of  Arts  have 
awarded  the  Albert  ICedal  to  Prof.  LouiePartBur, 
for  his  researches  in  connection  with  fermenta- 
tion, the  preservation  of  winea,  and  the  propa- 
gation of  zymotic  diesases  in  silkworms  and 
domestie  animals. 

The  aimual  general  meeting  of  the  Sooiefy  of 
Arte  will  beheld  on  the  28th  inst. 

lilr.  K.  S.  Newall  has  issued  a  pamphlet 
(Spons)  entitled  "Facte  and  Observations  re- 
lating to  the  Invention  of  the  Submarine  Gable," 
^.  It  is  written  by  way  of  reply  to  a  paper  by 
M.  Bede,  addressed  to  M.  Bamas,  in  his  posi- 
tion as  President  of  one  of  the  juries  in  the  Paris 
Electrical  Exhibition.  Mr.  Newall  claims  to 
have  been  the  first  to  euggest  laying  telegraph- 
wires  under  water,  and  also  to  lutve  laid  the 
fitat  sobmarlne  cable. 

The  Rev.  E.  J.Warmington,  of  Dengle  Rectory, 
Maldoo,  says,  apropos  of  the  article  on  utilising 
the  motions  of  the  sea  (p.  279),  that  the  method 
of  utilising  the  tides  and  wind  combined  was 
antidpatedby  him,  and  described  in  two  letters 
tO'the  Timn  (not  inserted),  and  in  one  to  Sir  W. 
Thomson,  whose  remarke  at  the  last  meeting  of 
the  British  Assodation  gave  rise  to  them.  Mr. 
Warmiagton  oonsidera  that  a  proper  system  of 
floats  c^uld  be  readily  made  to  gather  up  the 
forces  at  present  wasted  on  our  coaeCa.  Tidal 
power,  with  a  rise  of  6ft.,  can,  he  says,  never 
give  more  than  its  theoretic  maximum  of 
1  •2117th  of  a  horse-power  per  square  yard, 
whereas  if  wave- motion  were  utilisttd  by  means 
of  floats  and*  levers ,  it  would  give  at  least 
l«15th.  Floats  could  be  fitted  at  many  places 
where  Mservoiis  would  be  impossible,  and 
as  they  could  be  used  at  many  pointe  around 
the  coast,  the  power  could  be  transmitted  by  the 
shortest  route.  From  the.  papers  recaived  by 
us,  it  is  not  clear  how  the  motton  of  the  waves 
is  to  be  transmiited  in  such  a  manner  as  to  drive 
a  dynamo-machine; 

Mr.  0.  Chevallier,  electrician  at  Aden  to  the 
Eastern  Telegraph  Company,  has  modified  some 
of  the  arrangements  of  ttir  W.  Thomson's  siphon 
recorder.  He  dispenses  with  Ae  Urge  eleotro- 
magnbts  excited  by  a  Baniell  battery,  and  uses, 
instead,  a  powerful  permanent  magnet  made, 
we  believe,  of  steel  containing  from  2  to  3  per 
cent,  of  tungsten.  With  one  of  these  improved 
magneto  go^  signals  have  been  obteined  on  the 
recorder  through  the  Aden  and  Z^nzibav  cable. 

Mr.  G.  W.  Webster  has  diaoovereA  a  method 
of  correcting  ever-exposed  gelUine  plates.  He 
adds  to  the  developing  eoluciou  a  little  oitrate 
of  soda,  about  four  gsaios,  presumably  of  a 
saturated  solution,  for  every  drop  of  ammonia. 
The  effect  is  to  check  devolpmeat  while  allow- 
ing ioteasifloation  to  proceed.  The  best  pro- 
portions are  unknown  :  those  given  have  yielded 
good  reunite  in  Mr.  Webster's  hands. 

The  largest  gae-lamp  in  the  world  ia  aidd  to 
be  one  used  at  t^  BArhngt<m  Art  lodos- 
trial  Exhibition^  made  by  Mr.  Heron,  of 
Manchester.  It  gives  a  lit<ht  equal  to  2,000 
oaodlcK.  It  is  Sft.  high  by  6fc.  broad,  and  has 
50  duplex  buroere,  e^h  consuming  10ft.  of  gas 
per  hour. 

Some  expetimento  oa  the  eondnetlag  power 
of  the  earth  for  tremors,  have  been  reported  to 
the  Sei^moiogieal  Society  of  Japui  by  Prof. 
H.  M.  Paul.  He  uaes  a  -vessel  oonttiaing 
mercury  slightly  thiokeoed  with  rin,  which  is 
screwed  on  to  a  poat  sunk  about  four  or  five  feet 
into  the  ground.    An  express  train  passing  at  a 


distance  of  tiiree-quartore  of  a  mile  ait  flis 
mereuiy  vibrating  for  three  minutes,  and  a  oas- 
horae  vehicle  passing  akmsr  a  navellad  rssd 
dOOft.  distant  sensibly  Mitated  the  aereaiy 
whenever  the  wheels  paased  over  a  stone. 

The  report  on  the  incandescent  Ismpi  eriii- 
bited  at  the  Paris  Electrical  ExMlutioii  hisbsea 
publi^ed,  and  from  that  we  find  that  ths  sssxi- 
mum  effioienoy  cannot  be  assumed  to  ezmsd  ttO 
candle-lighte  per  horse -power  of  esmnl 
Ediaon's  lamp  takes  the  first  plaeshtthsn 
experimente;  but  since  they  were  made  ooe- 
eiderable  improvements  have  been  eflaotsdin 
some  of  the  other  i^stema. 

A  splendid  oenvereasioDe  took  place  si  the 
Boyal  0<dlege  of  Phydoians,  ia  Pall  MaOyCa 
the  14th  inst.  The  Priaoe  of  Wales  waspiesBBt, 
and  examined  with  great  interest  some  flae 
stained  spedmens  of  the  badlli  of  tobetde, 
which  were  exhibited  by  Miaa  Watson  Chejne 
andMr.S.M.lJrelfioa.  The  greater  pact  of  the 
Prince's  visit  waa,  ia  Ihct^  devoted  to  tiisae 
opeoimens,  which  were  eiiawm  to  him  by  Kr.S. 
M.  Nelson,  and  which  excited  aleo  muohintsrest 
among  leading  phyrioiana  as  being  now  suppossft 
to  be  the  prlinary  oause  of  eonauoBptive  dfceaass 
Profbssor  Tyndall  also  exhibtte^  by  means  of 
the  electric  light,  his  new  esEperiment  upon  tiis 
interference  and  refleoti«>n  of  sound ;  also  seme 
curious  phenomena  of  colour,  due  to  exhaustioa 
of  the  retina  when  the  eyes  are  centionoosly 
directed  upon  discs  of  brilliant  oolouc,  sndby 
consequence  a  white  ground  appears  to  be  of  the 
oomplementazy  odour.  Many  objeots  of  artiatk 
and  sdentlfio  interest  were  exhibited. 

Mr.  Michael  Beynolds'  kmg-promieed  book 
on  the  important  aubjeot  of  <*  Gontinnmif 
Railway  Brakes,*'  will  be  pubUshedthis  week 
by  Measrs.  Crosby  Lodcwood  and  Co.,  of  7, 
Stationer's  Hall-coart,  Ladgato-hiU»  Londoa. 

Some  Interesting  physical  methods  warn 
deeeribedat  the  s^mce  of  the  French  Academy 
on  6th  June.  One  is  for  aecertaioing  the 
specific  heat  of  mineral  subaUnoee,  which  it  is 
difficult  to  get  in  larwd  oda^s.  It  is  devised  by 
MM.  Thoulet  and  Xiagarde,  and  ia  on  the 
following  principle :  —  Suppose  two  limmo- 
electric  junctions  in  two  small  tabes  ooutoidng 
a  liquid  of  known  spedfto  gravity.  The  sub- 
stance under  examination  being  heated  to  a 
known  temperature  and  put  in  one  of  the  tobes, 
the  deflection  of  the  galvanometer  measures  the 
rise  of  temperature.  This  result  is  eompsied 
with  that  obcaiued  from  a  typicU  substaoes— 
§^,y  pure  copper.  Water  or  oU  of  turpentme 
wtts  the  liquid  used.  A  eomparieon  of  the 
niMnerioal  risults  for  aeveral  minerals  idiois 
specific  heat  was  measured  by  BegnaeU, 
with  the  numbers  got  by  th*t  physidst, 
proves  the  exactness  of  the  method.  Again, 
a  hygrometer,  acting  by  condensation,  was 
described  by  M.  Orora.  It  ooosiste  ef  a 
niokelised  tube,  brightly  pc^shed  interiorly, 
and  closed  at  one  end  with  ground-glais,  and  at 
the  other  with  a  lens.  The  observer  tooks 
through  it  towards  a  sowce  of  light,  apflyug 
the  lens  to  the  eye.  The  air  to  be  examinsd  to 
drawn  dowly  through  the  tube,  •^•eriof  i»d 
leaving  by  tubulures  at  the  ende.  Bound  tketooe 
is  a  cooling  arrangement,  a  oyliader  ^"^^ 
sulphide  of  carbon,  through  whiioh  air  Ssp«jd- 
Whea  the  dew-point  ia  veaohed.  scokt^ 
changes  occur  in  the  interior  aspeet  of  the  tabs, 
the  dew  a^earing  as  dark  l>rown  spots^^T 
raising  and  lowering  the  temperature  ssftfd 
times,  these  are  made  to  go  and  oome,  M^d  a 
thermometer-bulb  being  ineerted  iathe  eulphA 
the  dew-point  can  be  catiaMKted  Toiyaeeamtsiy. 
M  VioUe  described  a  new  oaloriaaeter. 

It  has  been  recent]^  annocmoed  byHi«r  Hsf- 
mann,  that  germinating  seeds  (e.^..  petf)«  ><^ 
water  er  mdst  anrronndiog,  ahow  a  regular  and 
strong eleccao  owrreut,  the  radide  beingaM- 
tlTc  to  the  eotyledooa.  The  aterength  JssOm 
over  one-tenth  of  a  BamelL  fie  ia  inveet*g«tiBf 
the  phenomenoB. 

From  a  comparison  reoeatly  made  by  It 
Pf arski  it  appeara  that  the  new  Volga  Bridge, 
near  Syasran,  1,485  metree,  ia  tae  longert  m 
Barope;  but  it  is  exceeded  by  aeveral  iaAmsrim 
—via.,  the  Victoria  Bri^  e(ver  the  8*.<U^- 
rence:  the  Belaware  Brito.ailade^biajSod 
a  bridge  over  the  Bast  Btver,  eaeh  l.WOm. ; 
Ohio  Bridge,  near  lioaiaviUe,  l,«!6ni. ;  Stj 
Cuarles  Bridge,  over  the  Missouri,  1,993». :  « 
Parkerbbufg  Bridge  fdie  tongvet),  *»^"^ 
After  the  new  Volga  Bridge,  rank,  in  order, 
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the  HolUndB-Diep  Bridge,  near  loTerdyk, 
1,479m. ;  bridge  over  the  Fongftbuda,  new 
Oooty  (India),  l,I80ai. ;  Dniester  Bridge,  near 
Kieir,  l,oaiin.;  Bbine  Bridge,  near  Hains, 
1,928m.,  Sx. 

While  a  eoneiderable  degree  of  comfort  it  now 
vnlieed  in  railway  trarelling,  tbere  ia  still 
roi;m  for  improToment,  and  we  may  invite  st^ 
tantion  to  a  new  STStem  of  interior  suspension 
in  earrtagee,  by  K.  DeleMert,  latelj  reported 
on  with  approral  in  the  Frenoh  Sod<t6  d'En* 
ooorsgement.  It  has  bren  employed  a  few 
mooths  in  twahre  first  and  seeond-daiaoarriaffee 
of  the  Chemin  do  Far  derOnest.  Not  only  does 
(hs  body  of  the  oarrisge  re^t  on  springs,  bat  the 
•eats,  baeks,  and  (ont-ont)  foot-boards  form  one 
whols,  whioh  is  supported  on  steel  springs  eon* 
aeeted  with  a  standard  near  the  sides  of  the 
oompartmeat.  Thus  a  double  suspension  is 
obtuned.  The  prevention  of  vibistion,  usually 
expetl^noed  through  the  floor,  is  of  great 
advantage  to  invalids  and  nervous  persons.  The 
ooit  of  lateration  is  about  i88  for  a  first-olaia 
ooaipartBeni ;  whioh  would  be  somewhat  high, 
it  IS  remarked,  were  it  not  that  there  is  oooi- 
pensatioii  ia  innrsased  dimtUlirr,  through 
reduction  of  shocks  and  vibmiotts.  (lilustrationB 
of  the  system  will  bo  found  ia  the  Society's 
BuUUtn.) 

In  view  of  the  large  use  now  made  of  hempen 
straps  for  driving- gear,  means  of  transport, 
slaters*  ohaira,  1^,  derr  Weiolig  haa  recently 
made  asptrimeota  with  a  van*^ty  of  those  straps 
(from  a  manufaotory  in  H«lbef8tadi),  with 
rofefenos  to  rupture.  While  ootton  straps 
itietohed  about  6  per  cent.,  the  double  liempen 
ones  Btret<^ed  11  per  oent.,  and  the  four* fold 
9*6  per  oent.  It  appeared— (1)  That  Buarian 
hemp  is  superior  to  Italian,  about  10  par  cent. ; 
(2)  that  ootton  straps  bear  soaroely  more  than, 
half  the  breaking  load  of  hempen  straps  per 
•qaaze  milUmetre  of  croos  section.  (8)  Btrapa 
broke  quite  gradually  one  thread  after  another. 
There  was  flrrt  a  sUght  ctaoklingy  than  the 
tfarsads broke  with  distinol  sound.  (Tfai8pr»* 
perty  is  vahiable,  as  it  insurei  great  saft^y,  if 
tiie  straps  are  often  tested).  (4)  Toe  consider- 
able uniformity  of  breaking  loads  in  each  case 
proves  that  these  straps  san  be  woven  of  great 
regularity  and  peifeotion.  (V)  In  use  of  the 
straps  for  slaters'  chairs  and  lifts,  8  to  10 -fold 
safety  could  be  attained ;  so  that,  on  an  average, 
0*4  Iqf .  per  f  quare  millimetre  cross  section  (not 
counting  vacant  interktioes)  may  be  taken  as  the 
peroriaAle  load. 

For  demonstration  of  the  third  pendulum  law, 
Pml.  Maoh,  of  Prague,  u*e&  an  arrangement 
whereby  the  plane  of  oscillation  can  be  variously 
inoliaed  to  the  vertical  (the  time  of  oscillation 
increasing  with  this  inclination^.  Tiie  pen- 
dulum-bob is  supported  l^  two  difargent  rigid 
bars  within  a  rectangular  frame,  which  can  be 
tipped  and  fixed.  If  tha  tipping  goes  as  far  as 
90<^,  the  time  of  oscillation  beoomes  theoretically 
infinite  (QO).  The  pendulum  does  not  return  to 
apositloa  cSf  eqnidbrium,  but  goes  onin  one  direo* 
tieit  till  its  kinetic  eoavgy  is  destroyed  byfrictioB. 

The  inunigiatioa  to  New  York  in  April  reached 
^  Mgh  fl^re  of  70,376,  showing  an  inorease 
of  9,100  over  the  same  month  lasft  year.  The 
total  arrivals  froaa  Januair  1st  w«ra  142  716. 
As  compared  with  April  leat  year,  the  Kor* 
wegians  show  the  greatest  iujoreaae  (2, 882  agalnat 
317).  The  Danish  immigration  is  increased 
aearlv  100  per  cent.  The  immigratloa  of 
Bosnan  Jews  waa  increased  move  than  200  per 
esnt.,  but  there  is  a  greater  proportionate  fall- 
higoff  in  the  Polish  Jews. 

In  a  paper  reoentiy  read  to  the  Frendi 
Society  of  Civil  Engineers,  H.  Ooene  expresses 
Borpnse  that  the  Seine  is  not  better  utidsed  for 
traiBo  between  Amerioa  and  Boropa.  Ronmi, 
with  its  new  quavs,  haa  had  am  increase  in  ton* 
nage  of  merchandise  from  400,000  to  1,600,000 
in  five  yeara,  wad  ia  the  fourth  port  in  Frsnse. 
But  it  should  ,ba  made  pesttble  (M.  Orane 
holds)  for  the  large  ships  of  modem  build  (some 
of  them  5,000  tons)  to  cone  to  Rouen ;  and  the 
ibtt  thing  to  be  done  is  to  form,  in  the  bay  of 
the  Seine,  an  embankment  of  large  size,  giving 
a  better  dit  eotlon  to  the  principal  channel  of 
the  estuary.  The  estimsted  cost,  26  miUion 
francs,  would  be  diminished  by  15  millions  for 
recovered  land.  An  imasanse  f>helteied  road- 
•tead,  4,600  metres  long  by  2,200  broad,  would 
be  formed  beloro  the  port  of  Havre  capable  of 
scoomaodatiag  the  largest  ileets. 


A  curious  fact  in  connection  with  instanta- 
neous photography  is  noted  by  a  correspondent 
of  Xa  Nstmrw.  In  the  photograph  of  a  vehicle 
drawn  by  a  trotting  horse,  all  the  parts  are 

S'ven  with  irreproa«<hable  distinctness,  except 
e  wheels,  whi^,  in  their  upper  part,  are  lees 
distinet  than  in  the  lower.  Toe  reason  is  (as 
can  be  easily  shown),  that  the  spokes  of  the 
wheel  have  a  much  greater  velooty  when  at 
the  upper  part  than  when  their  extremitfes 
are  Xicar  the  ground. 

Bv  reason  of  improvements  in  the  telephone, 
M.  Van  Rysselberghe,  direotor  of  the  meteoto* 
logical  service  in  Belgium,  lately  achieved  the 
remarkable  result  of  telephoning  and  telegraph-> 
tng  on  the  same  line  at  the  saoM  time.  A  florae 
telegraphic  message  waa  sent  from  BtssmIs  to 
the  engineer-director  of  telcMfrsphs  in  Paris, 
and  an  oral  mCesage  was  sent  by  the  same  wire, 
which  waa  heard  iriiile  the  Morse  receiving 
apparatus  was  in  action. 

One  feature  of  the  interesting  scheme  for  hish* 
spe^d  railway  travelling,  developed  by  Mr. 
lie  Van  in  a  paper  to  the  Franklin  Institute  (and 
in  which  he  aims  at  ninety  miles  an  hour),  i-* 
oonstraction  of  the  permanent  w|^,  so  that 
stations  shall  be  located  at  anmmits,  and  the 
force  of  g^ravity  of  the  train  assist  the  locomo- 
tive both  in  stwting  and  stopping,  it  being  im- 
portant to  lose  as  little  time  at  the  stationa  as 
poseible,  either  in  stopping  or  starting ;  to  keep 
up  a  high  speed  to  a  point  as  near  the  station  as 
possible,  and  in  starting  to  get  the  train  under 
full  speed  ia  the  least  poasible  space  of  time. 


LETTEBS  TO  THE  EDITOB. 


[  We  d0  not  hold  our»d99§  re»p<mnbl«  for  Iks  rpimions  oj 
our  orreapomdenis.  The  BdUer  rttpeet/uUy  requests  UntaU 
eemmumioatioiu  should  be  utaum  up  ms  hriejUg  ««  possU>ls.} 

AUoommmtieaiumsshotudhsaddresoeltsthtfl^iTotto/ths 
EffOUSH  ICbohavio,  84,  Tauistoek-streeif  Oouen/'gitnieH, 
W,0, 

JB  Cfhsquss  smd  Putrqffies  Ordsrs  to  be  mude  Payable  to 
J.  Pabuiou  BDWAmDt. 

*«*  In  order  to  faeXUtate  r^ereneo^  Correspondeu^^  vdten 
apekkimg  of  omg  LtHUn  presiousig  ituertsd^  will  obldife  by 
mentkmmg  ike  number  qf  ths  LeUar^  as  umll  as  the  fm§s  ou 
which  •!  appears. 

'*Iwoiildhave  everyone -write  what  h9  knoiVB,  sad  as 
mnoh  M  he  knows,  bat  no  more :  and  that  not  in  thia 
only,  bat  in  all  other  tabjeota :  For  suah  a  person  may 
have  eenu  particolar  kaowtedfle  axid  experience  of  the 
natore  of  endi  a  penon  or  loca  a  f oantain,  that  as  to 
other  thion,  knows  no  more  than  what  everybody  does, 
and  yet.  to  keep  a  ohitter  with  this  little  plttanee  of  fab, 
will  undertake  to  write  the  whole  body  of  phystoka:  avtoe 
from  whence  gi«at  inconTeaiences  dexvn  their  original." 
—MouJtmgw^s  Eeoaift. 


'C  HBB0ULI8.— S  1888  AND  £  1884.-- 
£1066. 

[20179.  ]~Thb  foUowhig  are  some  of  the  latest 
measures  of  I  Heroulis  (letter  20122,  p.  305)  :— 

HL 120  75*  :  l-49r :  (4  nights),  1879-46. 

12 1220    :l-6a     ;  (3      „    ),  1879'46. 

Seahcoke.  l^V  :  1  62    :  (2     „    ),  1879  66. 
$ IM-l**  :  1-34    :  (6      „    ),  1880  49. 

The  angle  and  distance  at  the  present  time  are 
about  lOS"*  and  l-5o".  Next  year,  the  distance  will 
be  1*65"  +«  and  the  eoms9  wiu  reoiain  at  about  this 
distance  until  1888,  when  the  stars  will  gradually 
commence  to  dose  up.  Mr.  Simms  ought  to  see  it 
with  even  a  smaller  aperture  than  4in.  Dawes 
saw  it  weU  with  3'8in.  when  the  central  distaocs 
waa  about  U".  The  late  3Cr.  T.  W.  Borr  found 
••thepair  weU  separated"  with  his  3flin.  Boss;  and 
I  Bolioe  that  Mr.  Gardiner  says  on  p.  278  of  the 
volume  eC  the  Bvqliir  MurHSWn  rafeired  to  by 
Mr.  SiauDS,  that  it  was  seen  by  him  ia  Jan%  I860, 
with  a  3|ia.  telescope  reduced  to  3iin.  The  reddish 
colour  of  the  companion  is  striking.  I  saw  it  last 
year,  but  with  dif&culty,  with  the  Siin.  Sheep- 
shanks equatorial  bdonging  to  the  K.A.S.,  the 
oompaaion  appearing  as  a  reddish  dotnotjperfectly 
separated  from  the  brge  star.  The  object-glass 
of  this  teleeoope  is,  however,  not  a  very  perfect 
one,  and  the  power  used  was  not  high  enough  to 
divorce  the  components. 
£  1883.  This  star  is  probably  a  binary,  and  is 
iw  dosing  up.  The  latest  published  measures 
are,  HI.  257-17^ :  0*780^  :  (S  nights)  1879*46.  The 
prhidpal  star  e€  £  1884  U  brighter  than  that  of  £ 
1888;  but  the  differpuce  between  the  two  oom* 
ponentsis  greater.  £  says  of  his  1883,  **  at  prior 
"  £  1884  is  a  naked  eye  star,  and  the 
a  have  been  rdatively  find  since  1829. 
'ith  regard  to  one  star,  £  1566,  in  BCr.  Parry's 
letter  (20070,  p.  260),  I  woald  remark  that  Smyth's 


Smytbian."    I  haTe  noted  in  the 
•«  Appendix'*  to  the  **  Handbook  of  Double  Stars*' 


two  measures  of  0  by  De.  and  En?.,  and  in  a 
rsesnt  comnranioalion  to  theee  eoluuins  I  tm^ 
gested  aoorrectlontoEag.'sdiitaaee,  which  bria^ 
It  hito  asoillent  aeooid  with  tho«e  of  De.  tmk 
Mr.  Parry.  H.  Sadler. 

P.S.^Would  Mr.  PeriT,  klbdly  measure  the 
third  companion  of  ^  B5ous  ?  There  is  only  oaa 
measure  in  existence,  vSx.,  Mu's,  and  that  is  pro- 
bably 100*  in  eiTor,  or  dse  it  bdonge  to  £  IflOS. 
If  this  faint  star  is  not  phyflioally  connected  with 
^  it  is  probably  now  in  about  ZbO"  f  21*  jj-. 
The  discoverer.  Sir  J.  Hersohel,  says  it  is  alasost 
the  *<  minimmn  visibile  '*  with  his  IS^in  reflector. 


WBLIiT    OOXBT. 

[20180.1—80011  tdtu  writing  letter  2008&jage 
237,  containing  the  dements  of  an  orbit  for  Wclis* 
comet  found  by  projection.  I  began  strongly  to 
suspect  that  the  comet  had  been  distorbed  m  its 
path  about  April  2Srd,  so  that  all  observatioBa 
prior  to  that  date  used  to  find  an  orbit  woald 
throw  the  results  in  error.  I  was  confirmed  isi  this 
opinion  by  the  comet  gettiog  before  the  plaesa  I 
had  assigned  for  it  In  findiag  the  orbit,  I  had 
used  an  observation  of  April  8£b,  before  the  sna- 
poeed  disturbance  took  pUoe ;  and  to  make  lbs 
orbit  agree  with  that  positioB,  it  had  to  be  altsied 
a  little,  making  the  perihelion  distance  too  gcest, 
causing  the  predicted  nlsccs,  while  on  the  same 
apparent  path,  to  be  bdiind  those  oooapied  by  the 
comet.  I  have  siace  found  an  orbit  from  obser- 
vations since  the  supposed  distarbance  took  plaea, 
wliioh  agrees  well  with  all  the  positions,  bat  which 
cannot  be  made  to  a^ree  with  the  observed  plaees 
before  April  23rd,  ^he  place  for  the  comet  on  the 
orbit  end  the  observed  p'ace  di£fenn|(  more  than  a 
degree  and  a  half  in  apparent  position  for  April 
8th,  the  difference  getting  less  as  the  observatioaB 
approach  the  23rd.  This  orbit  agrees  very  dosdy 
with  that  gi^en  hj  Dr.  Openbeim,  in  year 
*'  Sdentiflo  News  "  cdnom  (page  258;,  except  that 
I  make  the  perihelion  passage  a  few  boars  oarliec, 
and  distance  a  trifle  less. 

It  may  seem  very  bold  to  make  this  aaaounea- 
ment,  and  I  have  hesitatsd  to  do  so,  while  I  have 
invsstigated  and  tested  the  matter  in  every  way  I 
can  thmk  of,  and  I  have  not  been  able  to  come  la 
any  other  condusion,  the  graphical  method  I  adept 
bemg  vei^  favourable  to  the  dif oovery  of  any  ia- 
equdity  in  the  motion  of  these  bodies,  while,  from 
the  mathematicd  method,  though  caoticg  great 
difficulty,  it  might  remain  long  undiseuveesd. 
Saoh,  I  think,  hat  been  the  case  with  the  pcessat 
comet 

It  seems  to  me  there  is  nothing  very  improbable 
in  the  supposition  that  the  comet  may  have  psissd 
through  a  dense  portion  of  some  meteor  streaas, 
and  so  have  been  deflected  a  htUe  from  its  previous 
course. 

I  should  like  to  direct  your  readers  where  ta 
look  for  the  comet  whfai  it  is  again  seen  above  o«r 
horizon.  My  last  observation  was  on  Jooe  3sd, 
and  four  weeks  is  a  long  way  ahead,  aroand  so 
close  a  perihelion  passage,  to  predict  with  aeea- 
racy;  Asking,  then,  for  (he  indulgence  of  year 
readers  in  thtt  matter,  I  would  say,  seardi  far  the 
comet  about  10^  to  the  left  of  the  planet  Venus, 
at  9h.  30m.  on  July  1st,  B.A.  9h  40m.,  Dec.  H. 
14®,  this  point  setting  a  few  minutes  after  Iks 
planet.  On  subsequent  nights  the  comet  will  he  a 
little  more  distant  from  venus,  and  set  a  Mttia 
later.  It  seems  that  the  comet  will  pass  near  the 
Earth's  orbit  about  July  10th,  near  the  place 
occupied  by  our  planet  oa  April  12th. 

29,  Wyvis-street,  Bromley,  E.,  Jane  17th. 


WOBK  DONB  BT  AH  8-61B.  BBOWHZMO- 
WITH  BBFLBOTOB,  42  OOMiB  MJUL^ 
26  OANXriC  YBJf ..  £  1772,  £  1819,  0  add, 
Z  BObrXS,  c  BOOTXS,  I  BOOTIS,  1  (B) 
COBOH2B  BOB.,  if  OOBON2B  BOB.,  §f 
BOOTIS,  S  8BBPBNTIB,  O.^.  208,  ^ 
610  8BBPBVTIS  66,  0  866,  X  OFHIU- 
OHI,  £8062,  ^HBBOUIilS— TKB  OBBI- 
TAIi  XOTIOV  OF  8IBIXT8— OBSBBV- 
INa  WBATHBB  Uf  KOBTKXTICBBB- 
LAND. 

[20181.1—1  TBorz  Mr.  0.  Oaudibert  (Ko.  89S, 
p.  305,  letter  20120)  must  be  eongratuhited  on  pos- 
sessing an  ezceptionaUy  fine  instrument  if  he  can 
clearly  divide  42  Ck>mffi  Ber.  and  25  Canum  Yea. 
It  is  a  With-Browaing  rsfleetorof  8  5ia.  apertuse. 
Now,  aocordfaig  to  Dawes,  the  least  separable  dis- 
tance ef  A  oMcot-jlass  of  that  aperture  is  0'M6*'. 
Of  42  Comm  Ber.,  Dawes  writes  (quoted  by  Gled* 
bill)  i—^  It  is  one  of  the  closest  of  I's  discoveries. 
It  requires  the  finest  and  faurgest  tsleseopeau** 
O.S.  foimd  it  single  in  1870,  and  the  same  ob- 
server gives  the  distance  of  the  components  at 
0*30"  in  1874.  Dua^r  measured  it  in  1876,  and 
gives  the  distance  0  3^.     The  •Wathhigton  oh- 
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June  23,  \m. 
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rs:mZm 


mnm9  f»  l«T4gi#«  th« 

thUimmawtiit  »-    -  - 

tetf  db«  TMSMir  O'^f  (rr,  0-4 
ft  »«*•  of  O'r  '  I  do  »oi  tfcfak 
to  ftt  pfiwot,  to  Mdwrit>it,  ftBjrth  erftM'9»fm 
faMr  4ivM«  to,  Md  ChMitaB^fBOto  oottto:  «*Tbto 
Mmtt  i0  M  nmvUWu  lor  tU  domomt  of  H» 
^mmuKtdM  iom  tthm  ti  tferto  mrrimw  dtotMie»J» 
M  lor  tfc«  AoHbm  ol  ito  period,  whkb  to  Mfteia!/ 
MaoMtk«iftbo^26  ymt.  ObMrftttfoat  of  ft 
«r«  St  ftU  ttoBM  Tttr  dMbott/'  Vow,  Mfoaioff  that 
f^MTM^  r«lo  M  to  tJM  iMit  MpMblo  dtolnoo 
4<  ••  i'Ms*  oWoeUflMf  bold*  food  lor  ft  mirror 
oftlMiMOTtaro«tlito  rtftr  ought  to  bo  bofoodtho 
ofMr.  OftodflMfft  hMtrraMot:  and  if  bo 


•MO  ft '' MftrtE  diftoioo  botvoiB  tho  dtoM  ( whfeh  bo 
d««hd«n  doM),  I  tbiafc,  In  mof  Oftfo,  bto  mirror 
iMMt  ho  ft  Torr  iao  ooo  (vhioh  wo  sboiild  oxpoet 
ft«  Mw.  Wtth'o  hflodfworh),  osd  it  otoorfttoot  tho 


ft  roftllj  iao  mirror  dooo  aot 
ivporior  doOsiflf  powor  to  oa  objoet^gloM, 
oqvftUjr  good,  of  tbotftttoftportoro? 

la  ro«tffd  to  26  Coaiun  V«i,  booMroIr  oUmgfttot 
tbto  dlftonlt  ftftd  ttOMUftl  poir ;  but  it  bo  roollir 
oooi  tho  oompftoioD  (wU^  I  do  not  doubt).  I 
eoMidor  it  ft  Tory  wondorful  foot,  both  for  bto 
•portoro  ftftd  Of 0,  for  tbto  otftr  to  for  oioro  diiBeult 
thoa  42  Coma  Bor.,  oad  ft  miioh  oororor  toot 
yrom  IflM  to  1876  SoooU.  Dombow«k  Don^r, 
Wtlfoii«  oad  toftbrofco,  tho  Wftthingtoa  oMorrors, 
aad  (HodbiU  found  it  **  oloocatod ''  or<«olnglo/' 
iMiiMftroUl  moftonrod  it  in  1876,  P  «  161  03^ 
D  •  O'iT,  »  fttoo  moftoorod  it  in  1880,  P  -  1660", 
19  •  0  60^'.  I  did  not  too  tbo  oompoaion  in  1881. 
Indood,  dnfinf  tbo  appftrition  of  tboitor  tbora  woo 
no  nlgbt  good  onoogn  to  givo  mo  a  cbanoo  of  doing 
•0 :  but  I  bavo  mado  six  moaonroi  of  it  tbto  joar, 
wich  tbo  roottlt  otat«d  In  my  laat  lottor* 

From  1883  to  1841  tboanglo  waofrom  70*'  to  ir, 
and  "O.  £'8/'  intoroiting  noU  (quotod  bj  Olod- 
hill)f  iftyt:''<Tbo  foobio  angular  motion  from 
1833  to  1841  indtofttts  that  tho  tatoUito  wao  in 
apbollo  in  that  poriod.  Tho  apparent  oUipoo  is 
oridontly  rory  narrow.  Wo  shaU  probably  mo  the 
oompanlon  omorgo  from  tbo  rays  of  tho  prindpal 
star  uodor  an  angle  of  position  betwMn  180<^  and 
90*.  If  so,  tbo  period  of  rorolution  doM  not 
greatly  oioood  a  oentury."  Doborok  hM  assigned 
a  period  of  121  yesrs.  The  inequality  of  the  oom- 
ponento  (6,  7*6)  m  well  as  their  cIosoumi,  demand 
that  tetosoopo,  eve,  and  atmotpherio  oonditions 
shall  all  bo  of  a  high  order.  I  should  oortainly 
have  thought  it  was  beyond  tho  reaoh  of  Mr. 
(laudibert^  aperature :  but  X  am  gUd  to  soo  he  is 
able  to  deal  inth  it. 

If  you  oan  spare  tho  spaoe,  it  will  doubtlsM  add 
fnuoh  to  tho  intorMt  of  my  measurM  if  I  giro  oom- 
pariioQ  ones  at  Intorrato  of  a  few  years— at  least 
in  the  oue  of  rapid  binaries^togother  with  brief 
•vplanatory  remarks.  For  thoM  I  shall  be  in- 
debtedtftlmost  entirely  to  Mr.  QledbiU*s  •<  Hand- 
book  of  Double  Stors?^' 

in  oontionation  of  my  measnrementsY  we  haye: 

J1772.    R. A.  1337.    Mags. 6*3,  8*2. 
■  aSO'O*'    D  ->  2*66"    Bp.  1882*40 

OledhUl  truly  oalto  this  <*  a  beautiful  pair."  He 
says  ills  a  binary,  and  givM  the  ooloureof  the 
oomponeats,  A,  yellow;  B,  Ttryblue;  romarking 
that  the  oolour  of  B  probably  ohaagM.  I  ilnd  it  a 
purpU^b  Uuf . 

11819.    R.A.  14*9.    Mags.  7*9.  8. 
P  •  109*0«    D  -  1'3'     Utp.  1881-39 
^P  m  198*6*'    D  «  1*2'    Ep.  1882*38 


\  stow*movinv  binary  dlaoo?ered  by  £. 
i)  824.    R.A.  14*7.    Mags.  8  9,  9  3. 

,<.  P  -  71*0*»  -     -— 

/Vrry.  P  -  60*0« 


D  -  0  6f    Kp.  1876*7 
D  •  0  41"    £p.  1882*38. 


'B,  C^ona  B^.    B.A.  16-14.    Maicp.  6^  61 
P  .  3W^     D  -  1-0'    Bp.  WSl-© 
P  •  SOi  6^     D  s  1-r    Ep.  1882  38 

nOmm^Bw.'BLk.   16  18,  Mags.  6-7,  7-3 


440  D  »  104  1^.1870^ 
-.  .44 

641 
631 
840 
80  62 
1-40 
2-38 


P  «  1661  D  »  0  62  Ep. 

1870-39 

P  =  161-0  D  =  0-46    „ 

3-26 

P  «  141.9  D  «  0-69    „ 

6*41 

P  -  147-6  D  =r  0  7     •„ 

7-44 

P  «  137-7  D  =  0-63    „ 
P  =  122-6  D  =  0-6      „ 
P  -  1220  D  =  0-7      „ 
P  =  1163D»04      „ 

8-49 

80-66 

1-41 

2-39 

rhto  star  to  a  i^ere  test  for 

a  tale- 

I;- 


One  of  Bnmham*s  dtsooTorlee.  There  appears 
to  ba  ft  diminution  of  both  angle  and  distaaoe,  if 
my  mtasufM  are  oorreot.  It  to  by  no  meane  dii&« 
milt. 

CJMlM.    B. A.  14*35.    Mage.  3*5, 3*9 

r  "  897  0*"  D  «  0  72^  Ep.  1880*50 
V  »  294*3«  D  •  0  65"  Bp,  1881*39 
P  •  898*0*"    D  «  0*67'    Bp.  1883  38 

i/7s<;h«.    E.  A.  14  39.    Mega.  3.  6*3 

P  •  389*0»    T>  •  2*82**    Bp.  1882*37 

P  m  M^V    P  -  2  68-    Bp.  1882*41 

P  -  327*5*    I>  -  2  2r    Ep.  1882-«l 

Hi  »aye  of  thto  Tory  beautifnl  binary— if  it  be 

ftuoh— !h«t  it  to  '*  one  of  the  moot  diffioalt  start  to 

measure  ooneoUy,  Rigel  exoeptad.**    Hto  father. 

Hi,  romatked  that  it  «*baa  the  appearaaoe  of  a 

planet  and  its  satalUte,  both  shining  with  inaato^ 

bXit  dil!ecf  ally  dotoured  light.** 

I  nOHM.    R.A.  U  45.    Mage.  4*7,  6*6 

Bp.l8»>*53 
Ep.lSSmO 
Ep.lS$2^39 


BembowskiP  « 
CHodUn       T  ^    44-6  D  •  1-1 
DombowskiP  »    66-0  D  »  1  86 
OlodbiU       P  «    71-6  D  »  0  7 
Dobscek      P  »    92-6  D  a  0-61 
Bombam    P  «  114-3  D  -  046 
PetfT  P  «  119-1  D  s  0-46 

Petfj  P  s  133-4  0-0-34 

TUstoftfapidaadrsBMilcablobittafy'.  Itsperiod 
ftppaam  to  be  about  forty-thrao  years.  From  the 
abora  OMaoarae  It  win  bo  eeea  fliat  it  to  now  olosiag 
Bp,  aad  its  ehaaga  of  aagla  to  Tory  rapid. 

ff  B<ati$.    B.A.  16  20,  Mags.  6-7,  7*3. 

Dombowski 

Wilson  and 

Seabroke 

Dembowski 

Wilson  and 

Seabroke 

Doborok 

Jodrzejewioz 

Perry 

Pewy 

H.Mys:  « 
soopo,**  and  delarM  that  **none  but  tho  fineet  are 
oompetont  to  deal  with  it"  DawM  says,  «It 
reqmrM  a  superb  night"  Ohambors  tolto  us  that 
"  the  recent  toIum  for  the  period  of  thto  star  differ 
widely."    They  range  from  314  to  182  years. 

The  pubUshod  measurM  seem  to  show  that  the 
dtotance  between  the  components  has  Taried  (since 
ito  dtoooT<»ry  in  1781)  from  the  greatest,  1-69", 
gi?en  by  H,  and  South  in  1823,  to  the  least  031  % 
giren  by  Madler  in  1861. 

3  Serpeutto.    B.A.  15*29,  Mags.  3,  4. 
P  =  191*6^    D  »  3-8"     Bp.  1880  69. 

Oledhill  says  that  one  of  the  components  to 
probably  variable  in  its  light. 

or  298.    B.A.  16  31,  Mags.  A,  7 ;  B,  7*3 
A  B.  P  »  176  0^    D  «  0  31"  Ep.  1881-40 
A  diffioult  star,  the  published  measurM  of  which 
appear  to  bo  somewhat  romarkable. 

&  619  Serpentto.  56  B.A.  16-37.  Mags.  6  6,  7 
Bumham,  P  «  369*7''.    D  :=  0*67'  Ep.  1878-3 
Perry,       P  -     00«.    D  »  0*4rEp.  82-38 
On?  of  Bumham*s  diMoveriM. 

a  366.    B.A.  16-4.    Mags.  7-3,  8. 

Bumham  P  a  279-8    D  =  0-34    Ep.  1876*3 
Perry        P  -  267-6    D  =  0*31      „       82-40 

Atoo  one  of  Bumham's  diseoToriM.  It  wm 
olearly  aad  neatly  divided. 

X  Ophxuehi.    B.A.  16*24.    Mags.  4,  61. 

b  H 

Washington 

observers,  P  =  36-1  D  =  1-46    Ep.  1876*44 

Parry,  P » 380  D  »  1-41      „       81-39 

Hi  says  of  thto  star :~"  The  object  to  uncom- 
monly Mautif ul ;  but  it  requirM  a  most  ezoellent 
teleeoope  to  see  it  well.  .  .  .  The  appoftranoe  of 
the  two  stars  to  much  like  that  of  a  planet  with  a 
large  satellite  or  small  companion."  it  to  a  binary, 
but  its  period  to  variously  computed  at  88,  96,  and 
233  years.  Chambere  says  the  latter  to  most  cor- 
rect. 

S  2062.    B.A.  16*28.    Mags.  8*3, 11. 

P  «  ifiH)  D  «  2-6  Ep.  1881*38 
In  the  •*  Obeervatory,*'  YoL  III.,  p.  381,  Mr. 
Gladhill  makM  an  anieftl  to  amateur  astronomers 
posaeesed  of  large  tetoscopM  to  examine  certain 
etara,  a  list  of  which  he  givM.  Thto  to  one  of 
them.  He  says :— **  Dembowski  could  not  see  the 
eompanion  in  1866;  Bumham  saw  it  in  AprQ, 
1874,  but  it  wu  invisibia  on  a  vary  Una  niriit  in 
June  of  that  year.  He  saw  it  wall  in  May,  1876  ; 
dtotaaoa,  2  8^.'* 

C  EaratJU,  B.A.  16  3;  Maga.,  3,  6*6. 


ha  waa  mnA  sarprieed  to  find  the  oomptiioa 
in  alflsoat  the  aeme  straight  line  m  last  in 
wUek  ha  mw  it  eight  years  before.  Greit  wsi 
kje  duBght.  on  copying  the  obeervatios  into  the 
book  wmtalmny  mean  raeulta,  when  he  foimd  tUt 
the  eoma  was  m  tiie  eaaa  line  nearly,  hot  in  the 
opposite  dtreetion.  There  bad  been  an  oonoltotioo, 
aadall  the  dif&eulty  which  had  so  often  vexed  1dm 
for  eight  years  was  completely  explained.**  £.  mji 
thto  star  **  offers  the  astounding  velodtj  of  sa 
apparent  aad  vary  elliptical  orbit  ra volving  in  littto 
more  than  14  yeara."  Other  oompnten,  Sowem, 
make  the  period  from  31  to  36  yaara. 

Tonrraadera  will  aot  have  failed  tonotioettM 
exoeedfngly  interesting  item  in  yoar  report  of  the 
OiasBwioh  Ylsitation  (No.  898,  p.  802),  in  ngsid 
to  the  motion  of  Sirius,  by  wbioh  it  appeals  that 
the  speetroeoopio  obeervations  on  thto  star  *' reveal 
ft  progreasiva  diminution  from  about  22  mOes  a 
seeondY  ia  1877  aad  1878,  to  about  seven  miles  a 

sond,  or  lees,  thto  vear ;  and,  as  other  stars  do 
aot  show  anything  nmilar,  it  appears  likely  thst 
the  change  to  due  to  the  orbital  motion  of  Smas." 

I  am  sorry  to  My  the  obeerving  weather  here 
has  been  very  little,  if  an^,  better  than  it  wu  tost 
year,  aad  my  opportnnitxM  of  taking  measore- 


Javon  J.  Kaaohstmp  Parry. 
St.  Paul*a  Yicaraga  Obeervatory,  Ahiwick. 


HOW  TO  kab:b  a  flat  fob  a 

KBWTONIAH  BBFI.SOTOB. 

[20182.]— I  wiLLidescribe  a  method  that  will  suit 
the  amateur  better  than  the  usual  trade  method, 
which  to  hard  work,  aad,  as  20  or  mora  are  made 
at  oaoe,  to,  of  course,  eoonomioal,  but  to  beyond 
Uie  requirements  of  the  amateur.  I  oaa  speak 
of  its  results  being  highly  Mtisf  aotory  to  myaeU. 
Plate-glsM  (polished)  offers  a 


iars  a  good  start  for  flat- 
do  ;  X  nref er,  however, 


making.     Any  sort  will  , 

the  St.  Oobain  or  Union  plate.  Supposing  that  a 
flat  lin.  in  the  minor  axto  is  required,  a  droie  4iin. 
in  dimneter  and  not  Iom  than  lin.  thick  most  be 
obtained.  Thto  ebould  be  out  vrell  away  from  ^e 
edge  of  tktB  sheet.  Thto  to  important,  as  tiie  edgm 
of  plate-glam  are  much  rounded  off,  aad  that  would 
prove  detrimental  in  thto  mode  of  woikiDg.  If 
the  operator  has  a  pair  of  ''shsnka,"  ormakMa 
pair,  and  he  will  require  them  further  on  in  the 
prooMSL  he  could  get  a  square  of  glaM  and  chip  It 
round  himself. 

The  **  shanks  '*  are  very  simple  aad  useful  tools, 
made  of  wrooght-iron  rods  7-l6in.  square.  I  give 
a  sketch,  Fig.  1.  Length  from  rivet  A  to  thumb- 


Dembowski.  P  =  190  8 
Dembowski,  P  »  1490 
Doberok  P  ==  124*9 
Parry  P  =  111-5 

Parry  P  -  108-8 


D  a  1-09      Ep.  1870-49 


D  =  1-41 
D»  1-28 
D  =  1-2 
D  =  l-0 


1875*62 
1878-61 
1880-67 
188241 


P  -  *5^0* 

D  -  4  2V 

r  -  ^::<  0* 

p  *  4  : 

p  -  2:1  \r 

D  «  4    I 

loop  B.  7in.,  the  loops  1|  by  II  iamda  aseaaoia. 
There  is  no  great  nicety  raqnirad  aboat  thorn ;  the 
rivet  should  be  Ioom  and  easy.  Tha  mode  of  asbg 
the  shaaks  to  to  hold  them  like  a  pair  ci  amasors, 
theanibbleoff  very  small  diipa  aatilttia  gIftHia 
aibUed  into  the  required  shape. 
Three  tooto  of  bram  or  toon  are  laqairad  lor 


A  vary  remarkable  binary, 
WUltom  Hetadial,  who  ramarfcad  :—*•  My  0I 
vatioas  of  thto  star  furnish  us  with  a  phenomenon 
which  to  new  ia  astmaoMy ;  it  to  tha  oocoltation 
o<  cae  star  by  aaodier."  Thto  was  in  1808.  It 
deacribM  aa  orbit  whow  plaae  to  aearly  eoiacideat 
with  tha  vtoaal  rmy.  From  1828  to  1831  it  appear* 
to  hava  baea  ahigto ;  bat  ia  1834  Om  ooMpanioa 
was  plainly  aaea  agaia  by  Z.  Gladhm  Mya  :- 
*'The  eaddea  reappearaaoe  of  the  r9me$  at  fint  led 
I  him  jZ.)  to  satpeot  that  vnriabtfity  waatheeaaw 
\  of  tha  difficulty  ha  had  so  I005  experienced,  and 


raqairad  i 

griading  the  anrfaae ;  the  diameter  the  aama  as  te 
glaM  disc  to  be  worked;  thoM  tooto  should  be  fin. 
thick  in  the  middle,  furnished  wi^  a  aoraw-boss. 
Fig.  2  win  give  an  idea. 

The  surfaOM  of  thoM  tooto  should  be  taraad  true 
acroM  in  a  slide-rest  lathe,  tiMu  ssnped  aad  ground 
to  fit  together  acoarately,  ia  any  order;  I  wBl 
caUthem  respectively.  Noe.  1,  2,  aad  3.  1  aad2 
mustflt,  Iaad3  must  fit, aad  2aad3  mastfto— 
thus,  each  to  a  perfect  plMM.  I'ke  mode  deeenbed 
for  specula  tooto  will  fulfil  all  the  lequiiauieats  of 
thto  set  of  tools. 

It  should  be  borne  in  mind  that  the  abaolnte 
flatneM  of  the  tooto  ia  the  fiiat  plaea  ia  o#  the  fint 
importaaea.  Any  attempt  to  paodnoe  a  porfeet 
phmebyuaiagoneaBrfaea  oabaaaattaiL  v^han 
&e  grindiag^b 
sarvM  the  1 

throu^outi —  „ _  —  .  ^  . 

A  aiixtura  of  1  part  resm  aad  4  parts  beeawax  is 
suspeaded  inside  aa  earChea  pot  in  a  piaoe  of 
cambrio— an  ordinaryjam-pot  will  do.  Thto  should 
be  melted  aad  atramea  through,  by  being  plaeed  in 
aa  ovaa  if  posaible.  A  eovar  of  card,  or  tin->no 
matterwhaft,m  fael»  to  kaaa  oat gn»--ihoatd  be 
placed  over  it  whito  tha  dottUa  peoaam  off  melting 


plane  by  uaiag  one  aarfaea  o^aaogfiaiL     wnsn 

^-        '   lag-tootoaregot  topaifaetfittiBg^No.I 

o<  holdiag  the  diao  of  gkm 


nm|t  is  going  on. 
ThetoolTNo.  Laow heated  aafBoMntfy  to  melt 
thecemeaK  iato  flowmg,  ahoaUl  ba  pieced,  when 
oovarad  wilft  ceaseat,  ia  a  toivel  poatioa  over  a 
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gH-itov0  or  roirit-lamp.  The  glaat  oirole,  wanned, 
moit  be  pUoed  on  the  tool,  and  gently  and  oTenly 
praised  down  as  clote  as  possible.  When  the  toot 
aad  glass  are  perfectly  cold,  tool  No.  2  is  secured 
on  the  "  bench  screw "  or  post,  described  in  the 
ietten  on  speonla  workinsr. 

Ko.  2  emerj,  or  the  flonr  emery  of  commerce, 
should  now  be  used  with  water,  and  the  glass 
ground  '<  up  *'  or  made  to  fit  the  surface  of  No.  2 
tool.  This  is  best  done  with  straight  strokes  in 
grinding  of  a  Iragth  equal  to  half  the  diameter  of 
Uie  tool ;  that  is.  you  expose  the  middle  of  the  tool 
at  each  rub.  Care  most  be  taken  to  rotate  the 
glass  by  a  uniform  motion,  one  revolution  in  60 
strokes  is  enough.  When  all  the  polish  is  ground 
off  the  surface  being  dealt  with,  the  flat  can  be 
smoothed  in  the  ssme  manner  as  specula,  with  this 
difference ;  tool  No.  3  must  be  used  for  the  last 
eoeiy'a,  the  No.  6  described  m  my  letters  on 
specula  working.  Aa  there  would  be  a  lot  of 
traTeUing  orer  old  ground,  I  must  ask  our  readers 
to  refer  to  the  letters  mentioned  many  times  yet, 
to  save  valuable  space.  Priamatlque. 

{To  he  continued.) 

PABABOLIBATIOV  OF  8PB0T7LA. 

[20183.] —I  TBX78T  the  foUowing  investigation 
wiU  suit  Mr.  Wasaell  in  his  experiments  on  the 
paraboUsation  of  specula  (letter  20142).  Beferring 
to  the  aooompaojing  diagram— 


p ^ fn. jj 


tan.A 


P  - 


tan.  (A  +  B) 


B  =    y<  -  2jtr  (P  -  a;) 

Zxtj*  4-  ff*p  -  ix^p  +  4ar'» 


tao. 


.-.  tan.  (A  +  2B)  =  " 


.-.  P  +  «i  - 

Ml)  ■■  2;/*;?  -f  4j-}/*  -  2t/*x  -  Axp*  +  ^3^ 

^p  -  y* 
Now,  y»  =»  4/r,  where  /  =  the  focal  length,  or  J 
the  parameter— 

.  ^  .  32/»P-t-  SAV  -  W*l*  4-  ;/* 
i^J*r  -  lb/* 

This  equation  holds  for  any  values  of  m,  p, 
andy. 

If,  therefore,  we  make  p  =>  2/,  then  P  will  be 
the  radios  of  curvature,  and  we  get— 

Perhaps  some  of  our  friends  will  kindly  verify 
the  above  result. 

W.  H.  O.,  Braintree. 


OH   THE 


ABBRBATION   OF 
BOLIO  8PBCULUK. 


A    PABA- 


[20184.]— Now  that  the  aberration  of  reflectors 
b  being  discussed  in  these  pages,  I  am  glad  to  be 
able  to  contribute  the  following  particulars,  which 
have  been  supplied  by  your  esteemed  correspondent, 
Mr.  J.  A.  Brashear.  He,  baring  brought  the  sub- 
ject before  the  notice  of  Dr.  Hastings,  received 
trom  him  a  very  explicit  letter,  condrming  my 
algebraical  analysis.  As  Mr.  Brashear  has  kindly 
gi?«a  me  pennission  to  publish  this  letter,  I  now 
do  so ;  and  I  think  it  will  be  admitted  that  it  con- 
tains the  best  and  clearest  explanation  of  this 
abstruse  matter  that  has  yet  beoi  given.  I  quote 
the  foUowing  pasaages  from  Mr.  Brashear*s  letter 
to  me— they  will  be  read  with  interest  :— 

**  Dx,  Hastings  writes  me  that  yon  are  correct, 
which  I  had  concluded  some  time  ago  from  prac- 
tical experience,  though  I  never  give  anjr  of  my 
specula  quite  so  much  aberration  as  in  your 
wrmula,  tor  theerident  reason  that  it  is  impossible 
to  get  the  focus  ef  the  exact  centra.  One  must 
take  a  zone  large  enough  to  yield  lig^ht  enough  to 
test  it,  and  that  is,  generaUy  speaking,  about  as 
large  as  the  flat.  Secondly,  one  cannot  depend  on 
the  extreme  edge,  as  it,  with  the  best  woik- 
manship,  usually  *  rolls  back '  slightly ;  so  the 
formula  of  Dr.  Draper,  used  in  tms  way,  is  not 
far  from  correct ;  but  it  is  plainly  erident  that 
in  mirrors  of  small  angular  aperture,  your  formula 
IS  correct  if  the  curve  of  the  mirror  is  taken  from 
centre  to  extreme  edge.  { 


<*  Two  lOin.  mirrors  of  Oalver's  make,  tested  by 
me,  had  a  spherical  aberration  at  centra  of  curva- 
tura,  only  half  your  formula.  I  studied  them 
many  hours,  end  speak  from  actual  tests ;  they 
were  beautiful  in  regularity  of  curve." 

Dr.  Hastings  says : — 

**Your  perplexity  concerning  the  aberration  of 
a  parabolic  mirror  at  the  centra  of  curvatura  is  a 
natural,  but  amusing  one.  It  affords  a  ca|Atal 
illustration  of  the  difflculties  which  *  theoretical ' 
end  'practical'  opticians  have  in  understanding 
each  other.  I  give  you  a  graphical  explanation, 
which,  I  hope,  may  nelp  you. 

"  Let  y  P  (Fig.  I)  rapresent  a  spherical  mirror. 


with  centra  ate  and  YF  »  i  radius  =  &B.  Let 
ray  S  P,  parallel  to  axis,  fall  on  element  P,  then  it 
wdlberofleoted  so  that  SPC  «  CPF,  andFF 
bY  P«  /  2B*  (this  is  true  to  first  approximation, 
which  is  ss  far  as  our  sssertions  hold  good).  Now, 
if  we  wish  that  PF  should  correspond  to  PF ;  in 
other  words,  that  there  should  be  no  aberration 
for  parallel  rays,  we  must  rotate  the  element  P 
bjr  an  angle  equal  to  one-half  of  FPF.  This 
unll  make  the  element  P  correspond  practically  (if 
the  rotation  be  accompanied  by  an  almost  infini- 
tesimal displacement  outwards  rigidly)  with  the 
element  of  a  parabola,  having  its  vertex  at  Y  and 
centra  of  curvatura  (s  centra  of  osculating  circle 
at  vertex)  at  C.  By  the  rotation  of  the  element  P 
the  direction  of  its  normal  has  been  changed  from 
PO  to  PHI  such  that  angle  GP#»  r=  \  angto  FPF. 
If,  now,  we  make  C  a  source  of  light,  we  are  in  a 
position  to  calculate  the  aberration  of  the  parabolic 
Biirror  at  the  **  centra  of  curvatura."  It  must  be 
observed  that  the  quantative  statements  which 
follow  ara  only  true  to  the  ** first  appro^mation" ; 
or,  in  other  words,  practically  true  when  Y  P  is 
small  compared  to  YC. 

'*  Eridently  any  ray  diverging  from  C  and  inci- 
dent very  near  Y  will  be  refiected  back  again  to  C ; 
but  as  the  point  of  incidence  is  romovM  from  Y, 
the  point  of  intersection  of  the  reflected  ray  with 
the  axis  will  fall  farther  and  farther  to  the  right 
of  C.  Consider  the  ray  CP  incident  on  the 
element  P of  the /Nira^to  PY;  it  wiU  be  raflected 
in  the  direction  of  Pr,  so  that  angle  r  P  n  a  angle 
ft  P  G  ^  and  the  distance  C  r  will  be  the  aberration 
of  the  parabola  with  semispertura  Y  P  at  the  centra 
of  curvatura.  It  is  evident  that  a'  If  ^2abt  since 
angle  A' Pa"  =  angle  6 Pa  and  Pit  a  2Po;  but 
FF«  a^/eoe.  &oF  =>  a^/sin.  PoY  -  abfOn. 
SPo,  andinthesamewayCr  so'^/sin.SPft  m 
rabf  sin.  8  P«i.  From  the  law  of  rafleotion,  how- 
ever, we  see  that  angles  S  Po  ■■  2  angleS  Pn,  and, 
since  the  angles  ara  small  by  supposition,  sin. 
SP«  -2sin.8P*iand  Cr  »  4FF  =  YP«/8B 
B  Y  P*  / 16/.*  Possibly  you  are  not  as  accustomed 
to  think  in  the  language  of  Trigonometry  as  in 
that  of  Geometry,  in  which  case  the  following 
demonstrations  may  be  mora  acceptable,  ra- 
membering  always  that  the  equations  ara  only  true 
when  angle  PFY  is  so  small  that  it  may  be 
ragarded  as  equal  to  P  O  Y,  &o. 

'•OF:o*  =FP:PA.-.oF-o^  x  FP/PA. 
FF  raab  X  FP/PA;  nr  :nb'  =  Pr:PA.*.  wr 
S3  w^  X  Pr  /  P  A  =  wA'  X  2  FP  /  P  A.  Cr  =  2 
a'V  X  FP/AP=4a*FP/PA  =  4FF. 

«<Thus  we  see  that  the  mathematical  optician  is 
right;  but  it  should  not  be  overlooked,  that  by  no 

Suralv  experimental  method  can  one  find  the  point 
I.  What  Dr.  Draper  and  you  flnd  in  experiment 
is  not  the  centra  of  the  circle  oeculating  at  Y,  but 
what  might  be  called  the  average  centra  of  cur- 
vature, which  lies  nearly  midway  between  0  and 
n  (its  exaet  position  depends  upon  the  manner  in 
which  average  is  defined,  or,  in  terms  of  experi- 
ment upon  tne  piethod  by  which  it  is  sought).  If 
it  be  assumed  as  Ijfhig  exactly  midway  between  0 
and  fi,  the  aberration  correeponds  pnotically  with 
Dr.  Draper's  formula,  and  with  your  expenence ; 
since  the  precise  focal  distance  for  rays  very  near 
the  centre  is  of  no  consequence.  True,  it  may 
be  urged  that  Dr.  DrapNsr  ought  to  have  protected 
himself  against  such  criticism  by  nroperly-chosen 
limitations;  but  it  seems  to  me  that  one  could 
condemn  with  equal  or  greater  justice  a  procedura 
which  oflen  as  a  practical  guide  laws  raf  erred  to  a 


point  which  is  absolutely  incapable  of  a  physical 
definition." 

I  think  the  above  explanation  wiU  make  it  quito 
dear  that  the  theeratical  quadruple  ratio  is  correct, 
which  is,  of  course,  all  I  contended  for.  Dr. 
Draper's  double  ratio  may  be  a  mora  oonvenisnt 
**  working"  formula— that  point  must  be  settled 
by  practical  men;  but  it  seems  to  me  that  the 
objection  which  applies  to  the  greater  ratio,  applies 
with  equal  force  to  Draper's  ratio.  The  correct* 
nesB  of  the  former  depends  upon  the  accuracy  with 
which  the  point  C  is  ascertained;  that  of  the  latter 
upon  a  point  Ijing  midway  between  two  extremes, 
ox  which  G  is  one. '  Now,  if  neither  of  these  ex- 
trames  can  be  accurately  fixed,  by  what  method 
can  we  assure  ourselves  that  we  have  hit  on  a  point 
midway  between  them.  Unless  the  place  of  the 
radiant  point  can  be  unerringly  decided  upon,  fliis 
method  of  parabolisation  is  totally  useless,  for  a 
very  slight  change  in  position  may  give  either 
double  orquadru^e  aberration.  But  if  the  minor 
is  made  accurately  spherical,  bef  ora  parabolisation 
is  attempted,  the  position  of  the  centra  must  be 
better  kiu>wn,  than  any  ether  succeedinff  point  can 
be  known,  and  it  must  be  the  standard  by  which 
alterations  must  be  made.  The  place  of  the  lamp 
apertura  is  quito  as  important  a  matter  as  that  en 
the  sliding  shutter,  for  unless  we  work  from  a 
fixed  radiant  point,  no  accnrsto  judgment  can  be 
formed  of  either  shadows  or  aberration. 

Dr.  Hastings  has  done  good  service  in  bringing 
forward  the  importance  of  the  position  of  the 
radiant  point ;  his  letter  is  the  moiit  authoritative 
that  has  yet  appeared  on  the  matter,  and  Mr. 
Brashear  deservee  the  thanks  of  sll  the  readen 
interasted,  for  allowing  it  to  be  published.  I 
eainestly  commend  this  subject  to  the  consideration 
of  Mr.  Wassell,  and  other  adepts  in  the  use  of 
the  Foucault  tcet.  While  a  variatton  in  the  positioii 
of  the  lamp  equal  to  one-half  of  the  quantity 
sought  either  diminishes  bv  half  or  doubles  that 
quantity,  I  am  inclined  to  think  this  method  is  not 
so  easy  to  apply  as  the  simplicity  of  the  ratios 
would  lead  nne  to  thiok. 

Thera  is  this  practical  consideration  in  favour  of 
Dr.  Draper's  rule:  that  as  the  margfai  is  apt  to 
*<  roll  back,"  we  can  generally  depend  upon  the 
mirror  having  more  aberration  than  what  is 
reckoned  upon.  When  we  koow  the  tendency  of 
any  medianical  process,  it  is  better  to  allow  a 
slight  margin  in  favour  of  under-correction  rather 
than  run  the  risk  of  overdoing  it  However  cor- 
rect a  nde  may  be  theoratic«lly,  we  cannot  be 
certain  of  workmg  up  to  it  meobanically :  when 
we  have  to  judge  one  error  by  another,  definite 
comparisons  ara  not  easy. 
'  Orderio  VltaL 


*  There  must  be  a  slight  mistake  here :  the  focal  aber- 
ntioaFFisyP«/4RoryP>/^.  Henoe  the  oentral 
aberration  4  F  r  is  V  P*  /  R  or  V  P' /  V. 


'STBW  OOMBINATION  OF  AX.TAZIMUTU 
AND  BaXTATO&IAI.  XOUNTIMa. 

[20185.1— Mb.  Ood7BXT*s  critidsm  (p.  328)  of 
Mr.  Ghrubb's  combination  mounting  would  have 
been  mora  satisfactory  had  he  indicated  the  **  mis- 
take which  an  optidan  should  avoid."  and  also 
explained  the  principle  of  Smeaton's  block.  I  am 
sura  that  many,  besides  mvself ,  would  be  gi«*tiv 
pleased  by  a  sketch  of  the  latter  arrangement  So 
far  as  my  examination  of  Mr.  Ombb*s  telescope 
went,  it  ssemed  quite  steady,  and  I  cannot  imagine 
an  optidan  of  his  eminence  f alUng  into  such  an 
error  as  Mr.  CJodfkey  seems  to  think.  Perhape, 
however,  I  am  the  cause  of  a  misunderttandiuff. 
It  is  due,  however,  to  Mr.  Gkubb  to  steto  that  he 
is  in  no  way  responsible  for  my  description  and 
sketches  of  his  mstrumento,  end  that  they  wera 
only  the  outcome  of  an  afterthought. 

Kore  laiffht. 

ABTBOVOKXOAX.  E7BPIB0B8. 

[20186.]— **Pauot7L"  has  an  excellent  oppor- 
tunitv  of  esteblishing  his  position  as  a  teacher  of 
practical  optics,  by  explaining  in  these  pa^  how 
the  crossing  of  the  rays  may  be  experimentally 
demonetratM.  He  has  already  been  kind  enough 
to  ofFer  me  a  private  demonstration  "  by  the  help 
of  lensss,  how  the  rays  go,*'  but  this  I  cannot 
accept.  I  hope,  therefore,  he  will  allow  me  to 
transfer  my  interest  in  the  description  for  the 
benefit  of  our  readers.  Aldebaran. 


OH  THB  AOTIOH  OF  B7BPIS0S8. 

[20187]— I  BSOOONiBB  in  "Aldebaran"  a  very 
able  practical  correspondent,  and  though  he  seemed 
to  have  got  into  a  little  dif^cultv  about  his 
imaginary  cone,  I  do  not  see  much  of  the  **  pan- 
doxer "  m  him.  Disregarding  the  mora  literal 
meaning  of  this  word,  I  imagine  a  "  paradoxsr  " 
to  be  one  who  is  so  stapid  that  he  neither  can  nor 
wiU  see  that  anyone  but  himself  is  right.  **  Aide- 
baran  "  is  certainly  not  one  of  this  objectionable 
but  fortunately  insignificant  class.  The  eye  acts 
as  a  very  perfect  convex  lens,  and  the  curved  form 
of  the  ratina  is  admirably  adapted  for  receifing 
the  image.  Wera  it  not  for  this,  our  field  of  view 
would  D9  very  limited  and  distinct  vision  attained 
only  about  the  viraal  axis.    But  owing  to  the 
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Primifttlaa 

^^^■M^  X»A.WS  OF  BLSCTKIOITT. 
^  ^  V-Tocm  cariMpoDdeBt  in  IMtar  20171  k 
_  I.^xu'bjlfcw'l  vich  the  mwining  of  Ui«  tarm 
r «m  ^IM  lacaaUI  «  E  /  B  +  r,  gwMnUj  koowo 
«K  ^OliM^  Iav."  The  true  mMBlog  •!  tfaii 
I  ,ni'h  it  that  &  4-  r  sUodt  for  tbo  <rboU  ntitt- 
^■w  ol  «iowt»  £  for  the  eleotromotiTe  f oree,  aa4  I 
lor  tbe  ^n^gub^  cffeet  in  the  galrAaometeiL  which 
«Md  fovBcrij  to  be  oalled  qna&titj.  It  doee  not 
MeoB  iDteo^.  What  the  old  eleotrieiept  oaUed 
mVaodtj  ie  now  nftcned  electroaotiTe  fotoe»  hot 
thii  term  I  is  at  present  often  oaUed  iateniitv, 
wUeh  If  trao  onl/  for  the  magoetio,  but  not  the 
deetrioal  action. 

Ohm*fl  law  would  bo  bettor  underatood  if  it 
were  etsted  that  the  magnetio  action  of  a  oorreot 
of  eleetnoity,  or  «he  obeaiaal  aotion  in  a  proper 
▼olt*ni«ter»  ii  in  direct  proportion  to  the  eieotro* 
Aotire  force,  and  in  inTone  proportion  to 
whole  Maictanoe  of  the  cironit 

If  the  ezperimenti  eupposed  (page  aai)  were 
tried,  a  galvanometer  would  reaJ  in  a^oordanee 
with  the  ealonUtiooe ;  bat  the  readings  would  not 
show  the  amount  of  power  used  uniese  you  also 
oooeider  the  chemical  action  in  the  batledes.  For 
in  theease  where  A  «  r,  then  6  fi  / 6  E  -i-  r  «  %; 
but  the  work  in  the  battery  by  chsmioal  aolion  Ie 
%  for  each  cell,  and  for  six  cells  will  be  6  K  % 
m  6*^  total  work  in  battery  for  •,  work  in  the 
outside  fcsittanoe ;  and  when  1  E  /  V«  B  +  r  «  %, 
the  ohamioal  action  in  the  battery  is  still  %  for 
one  ocU,  although  the  snrlaoc  is  she  times  the  siac ; 
so  that  in  this  ease  we  obtain  the  same  work  as 
before  at  sis  thnss  less  cost  of  sine  and  acid.  I 
trust  this  will  szplain  the  matter  to  four  corre- 
spondent's satisfaction.  He  can,  no  aoubt,  work 
out  tbe  ooit  in  the  other  oases  in  the  same  manner. 

J«  SutoUffB. 

[20100  1-AlIi  the  oiYcuYaUoiui  glrsn  by  "Stud. 
last.  O.B."  (letter  20171)  are  oorreot.  If  the 
cjctsmal  resistance  r  is  equal  to  the  resistance  B 
of  one  cell,  the  bsst  arvangement  will  be  either  by 
twos  or  three ;  but  if  the  external  resistance  is  one 
fourth  of  the  resistance  of  on«i  ceU-*then  the  best 
arrangessent  of  tbe  six  cells  is  in  serios.  It  may 
easily  DC  shown  from  Obm*s  L%w  that  the  best 
arrangement  will  always  be  that  which  makes  the 
internal  resistaooe  of  tkt  UtHtrff  equal  to  the 
catemal  resistanoe*  In  the  examples  given,  this  is 
H%&»i  Hmrfy  the  ossct  when  the  internal  rettstanoe 
is  (i  and  the  external  resistance  4  in  the  first  case, 
and  in  Mm  second  when  the  internal  resistance  is 
either  lkMAor3x4,the  external  cedtttuioe  now 

X.H.X. 


varyiag  wock  npos which itn 
^  to  thmk  ttat  msoM  Bjg^  be 
op  &e  wasting  powsK,  by  meens  ef  an 
ofeet  eogin^  aiiHniis*ffePT  afttfhsWe  to 
the  eagine's  saf ety -valre.  so  as  to  aet  rewBcly  tqnn 
agahruue  battery,  and  thos to redeposit the anoosd 
efaoMut  which  had  been  previoealy  oxidised.  I 
eonssdered  also  that  this  priDcqile  asight  be  apf^ 
to  eeoDomise  the  uphill  loeomotiTe  power  required 
for  Tehides  by  storing  np  the  waeted  downhill 
gravitoling  power  lor  uoe  when  required. 

I  had  theee  ideas  hmg  bslora 
were  ever  heard  oC,  and  an  of  tiM 
ctfllae  to  tbeee  ideas. 

Bat  His  not  erery  kind  of  batteiy  wMeh  woold 
aoswer  the  required  ooftditions  for  success,  for  it  is 
onlyonecJasB  of  battery  which  would ceit;  end, 
praetically,  only  ooe,^Badthei  Ie  DeaMl*a.  The 
Iwtteries  at  present  in  ▼ogue  all  give  off  gas,  and 
bysodctng.  one  of  the  elements  a  eona^n^iblc 
subetaace— ie  lost,  thuepveventiag  a  renompositicm, 
mmd  the  slaeoid  from  being  led^oetted ;  and  not 
only  so,  for  a  certain  amount  of  energy  is  lost  in 
the  latent  heat  required  to  form  hydrogen  m  gee, 
from  its  fluid  state,  as  an  dement  of  water. 

Bot  in  a  DanieU*s  battery,  after  working,  we 
havie  alLtho  original  elements  stiO 


Bany-cMi,  ft.E. 
PA— To  save 
:  should  be  need  in  On  fcel] 


polOl.l-Tv  is  Ti(rt  easy  to  see  what  dilfioidty  the 
writer  of  Istter  40171  has  in  reailing  the  formula 
given.  In  the  oeeond  oace,  erhere  the  oeHs  are 
coupled  two  abreast,  thn  reeistaaoe  of  each  is 
thereby  batted,  and  we,  therefore,  hate  I  »  S  E  / 
3  X  1  +  4  »  a  B .'  6*6  »  6  B  / 11.  In  the  case 
where  the  orib  are  arranged  In  two  three-fbid 
demmtai  thereriatanoe  of  caA  element  is  only 


nt  to  veoompose,  to  the  extent  it  had  been  spent, 
by  restoring  tbe  same  amount  of  power  m  it  had 
given  out  in  working ;  and  this  we  may  do  by  ro- 
Tcrsiog  the  motion  of  the  cm.  coghM  (preriousfy 
actuated  by  the  battory),  and  applying  the  power 
of  another  motor— say^  a  gas-enginc. 

There  is,  bowcTer,  one  circumstance  which 
would  require  to  be  provided  for,  and  that  is,  that 
whereas  in  using  the  battery  for  work,  our  stcto 
of  crystals  wae  at  the  top  of  the  fluid,  CO  as  to  eff  set 
saturation  br  m^ane  of  gcavitation,  when  we  are 
putting  work  into  the  battery,  the  rcfoimcd  ory- 
stef s  (or  granulations)  would  naturally  fall  to  the 
bottom,  and,  unices  roused  up  by  some  oootrivanoCf 
saturation  would  be  imperfect  and  tiM  ohemloal 
condiliotts  imperfectly  attained.  This,  however, 
in  no  way  affeots  the  oorreotness  of  tlie  ptindple 
of  working  a  battery  backwards^  and  oontd  easUy 
be  provided  for. 

Ill  order  to  make  dear  the  diemical  and 
deotrical  relations  of  Danidl's  battery  at  work,  and 
in  behig  recharged,  and  toshowthe  caccas  paralld 
with  what  takes  place  in  the  secondary  batteries  as 
now  used,  I  will  put  the  matter  thus  :^ 

First,  the  batteries  side  by  side  at  work. 
Battery's  Or.  by 
, >  x-power >| 


Pb+0 


->  d;-powez  - 


Pb  -  0 


Zq  +  0 
Beobarging  thus— 

Battsry'sDr.  to 
,< ^-power  <- 


Ou-0 


wixaouT 

[20193.]— 1»  reply  to  «  Arth  Key,"  I  ean  nen- 
tion  a  case  where  I  was  ealled  in  to  esc  aboat 
eight  batteriee  of  three  and  four  eells  eaBh,whieb 
had  failed  in  about  a  mowth  Theee  contsiiifid 
maoganeee  and  carbon,  idf  tiral  with  the  old 
LecUnche.  Now,  had  theee  been  made  n  withoac 
msnganece,  yon  would  oertainly  have  ssid  is  od 
the  absenee  of  that  myetesions  Msa^pMBe.  Is  it 
by  virtue  of  iteprecenee  that  it  acta?  Ihavehad 
100  eells  of  the  Company's  make  to  majntsia,  sod 

fntto  10  failed  entiidy  every  month.  Bemedy:— 
ake  to  pieces  and  well  wash.  T«x>  cases  hoe  bj 
would-be  deetnc  beU  fitters'.  Tlsay  cannot  gi^ 
new  cells  to  work.  Another  cnee:  a  gunthmip 
divided  a  pennyworth  of  sal-aamoniae  bstwseo 
three  odls  filled  up  with  water— failed  next  day. 
Had  the  latter  few  cases  contained  no  manganfcs 
jump  at  the  oondnsion.  Icoalddtoagxeatasay 
es  more.  I  only  wish  the  additaon  of  a  Un 
lumpe  of  manganeee  would  make  aosne  ceUs  as 
strong  as  others  are;  some  are  60  and  cosne  90  per 
cent,  stronger  than  otheca,  altiiongh  maagaaese 
cells.  Manganeee  after  10  yeare  in  a  lal- 
ammoniac  cell  is  jud  as  deea  as  the  first  day,  not 
the  slighted  reduced ;  fliere  can,  oonsequeny,  be 
no  action.    Then  why  do  theee  eells  fail  ? 

Onorga  Tolana. 


BLBOTBTC      KAOHINBS, 
KBTBB,  AHD  OBO  WV-ai.ASS  ACHBO- 
KATISIC 

[20194.]— WiTHifa  view  to  fadp  amateura.  I  wish 
to  say  that  I  have  constr noted  a  thcntmgihJy  dB- 
ctent  fridional  machine,  at  a  very  trifling  cod.  by 
making  the  whed  of  stout  shed  (32en.)  hoitead  d 
plate ;  it  is  14in.  diam. 

The  advantages  of  the  died  are :— Cheapness, 
faciUty  with  which  it  is  cut  round  and  made  ^- 
sable  on  the  edge.  I  did  mine  with  an  American 
glass-cutter  and  a  piece  of  whetstone ;  then  the 
hole  does  not  teke  so  long  to  make,  itnlso  warms 
up  quickly,  bdng  only  |ui.  thick ;  and,  finally,  if 
it  does  break,  it  does  not  cod  much  more  than  9d. 
and  the  labour  to  put  another  on> 

Tl^edrawbaok  is  its  orookednees.  To  remedy 
this,  I  used  a  mocUfiad  rubber,  whidi  oonsists  in 
mounting  the  rubber  on  the  end  of  ae  loogn  lad  as 
the  stand  wiU  take;  then,  with  a  sonw  ad  ths 


Pb  ~  0 

,< — 


Pb+0 


-a;-power  <- 


Zn  -  0  On  +  0 

Any  intermediate  ohemied  actioa  iHudi  maj 


posdbly  be  toking  place,  may  be  du.^s..,.^. 
Becin|(  that  the  decompositions  are  exaotly  balanoed 
by  hke  recompositions;  and  the  effect  wiH  be 
practically,  therdore,  as  above  shown,  wbdch  is 
meant  as  an  equation  both  ways. 

To  put  the  mdter^now,  in  a  praotiod  way ;  sup- 
pose X  employ  a  Dsniers  battery  to  propd  a 
vehide  Iq^eans  of  an  dectro- magnetic  engine,  and 
arrive  at  a  descent,  and  desire  to  moderate  the 
speed,  there  are  three  recouroee— Ist,  modelling  tiw 
'^'  Sod,  cutting   off;  3rd,   reversing,  and 


allowing  work  to  be  put  into  the  battery  with  n 
current  more  or  lees  modified  to  euit ;  the  power 
bdng  supplied  by  the  vehiote  through  ito  deeoeot ; 
thercJore,  when  arriving  at  houM  again,  the  cod 
of  matsrials  will  be  praotiodly  the  same  as  if  I 
had  travelled  all  the  way  on  a  dead  levd.  I  ne«t 
oonneot  the  deotco*magn«tio  engine  to  tilie  gut* 


other  end^  the  rod  is  botii  fastened  ttnd  pivoted,  to 
allow  the  rubber  to  wag  with  th«  orookodplde, 
which  plate  mud  be  selected  to  be  aa  flat  as  pot* 
sibte. 

My  plate  is  mounted  on  aa  iron  ratndle,  sup- 
ported on  wooden  standards,  and  I  fbdtlMtthe 
oatv  place  where  there  nnwt  befirsl^nto  inwrtdien 
is  the  stand  of  the  ooHeOtor  or  prime  ocodadDr, 
which  mud  be  an  ebonite  or  glass  rod»  or  a  ^mc 
tube  closed  hermetioally  at  tiie  ends. 

I  have  for  some  years  noticed  a  pheBomanon  in 
sympiesometers  wmoh  I  should  like  a  little  es* 
planation  of,  with  l^e  objed  of  msking  the  iMtni- 
ment  more  pertect. 

The  phenomenon  is  a  gradual  rising  of  the  Add 
in  the  tube.  My  tube  is  about  80in.  long,  and  very 
oaref  ttUy  graduated,  in  accordance  wim  tha  hupe 
relating  to  tbe  compression  of  gases,  CO  thad  it  gives 
Bocnrate  exhibltioa  of  every  mage  of  pressure  on 
a  sode  of  abonc  -9  to  1  of  the  meiuurial,  but  altsr 
some  moottis  I  find  sm  ito  indications  two  or  three* 
tenths  higher  than  they  ought  to  be.  Ithenldm 
a  bubble  of  nir,  whioa  Icmeit  the  eolnmn  to  n 
oorred  heigbt,onty  to  find  if  too  fast  again  by^and- 
by.  I  think  my  present  instrument  gdns  ahoi*  *1 
in  three  months.  I  have  seen  the  oecumnneinn 
water  and  in  an  oil  column.  If  auy  of 
td  1  the  reason  of  the  above,  I  will,  as  a 
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a  method  of  dividing  the  Boale  to  that  the  reftdings 
tra  yery  true  indeed,  as  compared  with  the 
meronr^  oolaorn. 

AUotr  me  Just  here  to  state  that  althongli  a 
»<^binsQii  Cmsoe"  is  at  present  writiiig  to 
"ours,**  he  is  not  "Bob.  Cras.,"  and  I  wish  to 
»gBL  myself  thus  because  I  always  have  doDie  so, 
aod  I  am  now  writing  on  the  old  sabject.  Letters 
will  be  found  in  back  yolumes  on  optical  matters, 
more  espeoiallf  on  eoonomioal  micros. 

I  there  set  forth  poetty  clearly  what  oould  be  done 
withorown  or  plate  lenses;!  now  should  like  to 
say  a  word  on  what  cannot  be  done—Tis.,  aoom- 
bioation  of  lenses  cannot  be  made  to  produce 
achroBsatiam  in  the  way  suggested  by  SCr.  Penny, 
p.  273. 

1.  Then  Mr.  Penny  says,  that  in  order  to  oom« 
pate  the  ordinary  dialyte  and  his  proposed  dialyte 
**  with  regard  to  ifcs  aohromatism.  all  we  have  to 
do  is  to  write  down  side  by  side  the  oonditions 
neoessanr  for  it  in  the  two  cases,"  tten  foUow  a 
long  ana  a  short  equation,  which  I  shall  not  need 
to  notice. 

3.  In  earaUaation  of  the  equations,.  Mr.  P.  says 
'*  they  are  the  equations  used  for  miJcing  rays  of 
different  colours  emerge  parallel^  and  tikis  is  iHiat 
is  commonly  meaat  by  achromatism." 

Now,  to  my  mind,  parallelism  and  eoinoidence 
are  vezy  different  tluQga»  and  it  certainly  is  the 
Utter  wMob  is  required  for  aohromatism;  for,  let 
an  e.g.,  by  its  refractive  action,  diBperse  the  colours 
to  an  extent  s  x,  by  the  time  they  get  haB- way  to 
thfr  focus,  it  is  plain  that  at  the  focus  they  will  be 
^pecsed  to  an  extent  =  2x,  If,  however,  at  the 
half- wav  point  x  tiie  rays  be  received  by  a  concave 
of  half  toe  focal  leagtli  of  the  o.g,,  the  dispersed 
n^  will  not  come  to  a  focus  at  aU,  but  will  emerge 
aodgoonin  parallelism,  retainingits  dispersion  =  x. 
Bat  claarW  enoagh  this  arrangement  is  useless  as 
an  e.g.,  for  it  is  a  complete  Galilean  telescope ; 
it  is  also  plain  that  if  the  refraction  of  the  concave 
be  leduoad,  so  will  the  dispscsion  be,  and  when 
our  focal  point  is  reached,,  the  disperaon  will,  on 
aeeannt  of  its  parallelism,  be  nearly  eqjoal  to  what 
it  is  at  tbe  point  of  insertion  of  the  concave. 

My  practice  and  experience  bear  me  out.  A 
BBicreeeope  is  but  a  reversed  teleeoope,  and  in  the 
■ioro.  I  have  had  an  o.g.  of  two  lensee  so  arranged 
as  to  give  perfectly  aplamUU  vUion  andi^rfBOtly 
ptalUl  ekromtUiam,  and  1^  using  paiaUel  and 
osntcal  illumination  of  the  etgeot,  ana  that  object 
t»  be  infinitely  thin,  I  have  had  exceedingly  l&tle 
oolonv— eome  people  saw  none  ;  but  jasfc  let  the 
li|^t  be  displaced,  or  the  objeot  have  appreeiable 
tlwknesa»  then  came  the  colour,  and  I  never  saw  a 
colourless  image  produced  by  leases  until  thev  were 
helped  onk  by  ^Jtittt  concave.  Nor  will  Mr.  P. 
snooeed  in  doing  so  either.  Bob.  Ovoa. 


WII.IX8AD  AND  ITS  OTJ&BS  IN  TKB 
BIi^OK  rOBBST. 

[20195.3— Thb  frequent  inquiiiea  I  havie  seeu  in 
your  vaiuable  journal  reepeetin9  rheumatism, 
gpal,  and.  similar  oomplaints,  and  eq^eoiaUy  lesne- 
•esa  from,  aeoideuts,  indnees  me  to  send  you  Hie 
foUoviog  aooount  of  this  celebrated  sm» 

I  am  now  staying  at  the  Belle  Yue  Hotel,  one  of 
the  aaost  ebarming  and  wdi-oondaoted  retreats  I 
hava  ever  seen,  and  so  gratifying  Iqr  a  month's 
visit  a  desire  I  have  long  felt  to  visit  this  deservedly 
papular  sasort.  Soxelly,  the  pine-scented  ait,  the 
nmrmuring  I  might  say  sometimee  the  rushiAs— 
lieer,  the  Eos,  the  mountain  elevation.  (t^400ft.), 
the  delieioas  waters,,  and  reeherehe  music  must 
eontribute  mightily  to  work  soma  of  Natnia's  most 
voaderfal  restorations* 

The  history  of  this  place,  as  its  name  deolajres, 
tesms  with  a  wild  and  ancient  interest.  Goont 
I>illeii,  who  forty  years  ago  gveatly  eoriched  thus 
place,  aotoAted  by  a  ouse  effected  here  oa  the 
eooAtess^  informs  ma  that  he  then  btought  their 
own  beds !  What,  then,  must  have  bsen  the  ra- 
eeptirm  of  princes  five  hundred  years  ago?  The 
Biokives  00  back  to  the  12th  oeotnxy.  enumer- 
able firaa  and  inundations  have  desteoyed  the  vil- 
Is^e.  Them  ara  traces  still  ]mU  of  the  Bomaos. 
Duna'a  alter  is  a  fow  leagues  henoek  These 
losuziona  hot  springs  were  doubtless  frequented  by 
Chem,  for  which  they  had  a  passioaate  love» 

Cbe^ard  (called  the  great)  had  a  medal  struok 
ia  the  I2th  century  to  oelebrata  and  psrpetuate  the 
vslues  of  tbe  Wildbad  spdngs.  Formerly,  the 
aaival  of  a  stranger  was  sigtukUsed  with  all  the 
poap  of  weleome  uie  little  ewr^ert  oould  master. 
A  procession  conducted  hinu  presents  were  ez- 
chsn^sd,  and  he  was  surrounded  with  honourable 
attendana.  In  1513  Dr.  Widman  published  the 
ftcst  traatise  on  WUdbad.  But  in  16i5  when  the 
flsce  was  full  of  prinoes,  oavaUers,  and  abb^a,  23 
aoQses  and  the  church  were  burnt  down,  owing  to 
aaiagularcuatom-«U  the  hoeteU  were  decorated 
with  the  arms,  plumes,  and  beimers  of  the  noble 
guests,  which  served  as  fuel  for  a  eor^flagration.  a 
custom  forbidden  ia  future.  Passing  over  tae 
names  of  the  noble  worthies  who  have  visited  this 
pleoe,  I  ahall  now  reUte  the  effeot  of  tiie  baths 
upon  Duke  Christopher  in  1543.  To  demand  the 
hand  of  the  daughter  of  the'  Maigcave  of  BiaadBn- 


burg,    i 
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the  young  duke  braved  the  rigour  of  a 
I  winter.  The  intense  frost  seized  all  his 
limbs.  His  father  opposed  his  desire  for  WBdbad, 
as  it  was  considered  unfit  for  stout  persons  <^  a 
sanguine  full  habit  like  his  son.  (In  this  account 
is  recorded  a  valuable  experience,  still  in  full  effect 
in  1882.)  He  declared  that  contrary  to  the  phy« 
sioian's  advice  to  repair  thither,  many  examples 
there  were  that  even  old  healed  wounds  were 
attsfiked  by  ^e  waters,  and  ia  the  fovdble 
toM^iM^tf  of  the  day  compared  his  son*8  obesity  to 
that  or  a  fat  hog  which  entirety  forbad  the  use  of 
these  baths.  But  May  2nd,  1545,  the  duke  wrote 
to  his  father— he  had  taken  a  hundred  baths,  and 
loved  to  refreeh  himself  in  the  water.  On  his 
ascent  to  the  throne  he  constructed  new  buildings, 
and  the  reputation  of  the  Wildbad  waters  rapidly 
spread.  Chemistry  first  displayed  the  oompositiou 
<A  the  waters  in  1801.  then  they  were  aueetssivelg 
analysed  in  1824,  1830,  and  1836.  Great  ravages 
were  inflicted  upon  the  valley  in  1816  by  the 
furious  inundation  of  the  Eos ;  a  catastrophe  now 
guarded  against  by  the  deepening  and  graving  of  the 
river  bed,  protected  by  massivo  stone  waUa.  In 
1837  a  greatly  increased  steeam  of  visitors  followed 
the  glowing  deecription  of  tha  bath  by  Dr.  Gran- 
ville, and  in  the  same  pear  Sv.  FrieksBn,  who  had 
23  years*  experience  ai  WiH^bad,  iatsodneed  the 
use  of  whey  (to  petit  hA)  ia  oa^juaotiaa  with  the 
waters. 

Some  of  the  most  aamaflMUe  eflMa  have  been 
recognised  among  miBfeaffy  invalids,  hi  1S40,  the 
inauguration  of  the  Belle  Tae  Hotel  rephuied  the 
old  Bath  HoteL  Wildbad  easea  aa  immense  debt 
of  gratitude  to  the  Kimg  el  Wastembeiv,  and  the 
inhabitants  illuminated  the  plana  oa  his  visit.  In 
1843,  his  queen  and  jBriasasa  arsived,  the  Mter 
afiiicted  with  paralysft  aft  the  feel  IRie  waters 
again  demonstrated  tba  tsaiflioft  their  anoient  se- 
putation.  Their  weU-beiMsd  qoeea  testified  her 
gratitude  IgtsoDnifinentmifta  devoted  to  the  poor 
visitors,  ia  order  to  signaHas  tSto  woaderlol  re- 
covery of  the pnaaess,  her daugMea.  A  loag  IfstoC 
crowned  heeds,  priooes,  and  nobilitv  daboeatee  the 
Wildbad  records.  Her  Boyal  Highnees  the  Prin- 
cess of  Wales  stayed  two  months  at  the  BeUe  Yue 
Hotel,  attended  by  Sir  Jamee  Paget  As  for  the 
sources  of  these  hot  springs,  inasmuch  as  they 
principally  rise  in  deep  clefts  of  the  granite,  these 
crevasses  were  formerly  dangerous  from  their 
width  and  depth.  At  different  points  the  waters 
are  collected  and  conducted  to  the  baths  anddrink- 
ing-fountains.  An  immense  advantage  that  Wild- 
bad  enjoys  over  its  first  cousin,  Giutein,  is  the 
QOBBtaat  temperatnse  of  the  water,  its  nataaul  heat 
requiring  no  artifidal  heating.  The  supply  appe&rs 
inexhaustible.  The  water  is  constantly  being  re- 
newed, aad  sill  the  baths,  including  uie  spacious 
open  baths,  are  perfectly  purified  three  times  a  di^. 
But  to  me  the  most  astounding  of  all  is  the  virtue 
or  healing  quality  of  these  tnermal  springs,  so 
apparently  anaecountable.  About  four  or  five 
pains  el  various  matters  are  dissolved  in  a  pint  of 
the  waiter,  but  it  is  enriched  with  gases.  Granting 
the  cures — how  are  they  effected?  The  water 
aeems  utterly  tasteless,  yet  its  aotion  is  often  pro- 
found. Are  the  elements  hn  a  nmsoent  form? 
Indeed,  as  we  know  oxygen  has  two  forms>~4a  one 
called  osone,  whish,  as  soon  as  developed,  has  an 
eleotrie  odour— ean  we  imagine  that  the  ohemleal 
elemente  ace  held,  ae  it  were,  lightly  combined  by 
great  pressure  and  heat  applied  for  agee,  bubbling 
up  from  great  depths  aod,  perhaps,  cooling  as  they 
rise?  In  the  bath,  myriads  of  gas-bubbles  rise 
from  the  sand,  some  very  large ;  and  this  compound 
gas  is  extremely  rich  m  nitrogen— nearly  96  per 
cent.,  the  rest  consisting  of  carbonic  acid  (cham- 
pagne gas)  and  oxygen. 

Again,  the  recent  discovery  of  the  storage  of 
electricity  suggette  the  possibility  of  these  and 
similar  waters  possessing  the  power  of  storing  the 
earth's  electricity,  and  in  some  degree  giving  it 
forth  to  the  bather.  I  myself  reoeiv^  a  storage  of 
electricity  from  the  Paare  Coanpany,  contained  in 
some  leaden  rolls  nlaoed  in  a  box.  This  electricity 
had  been  derived  from  the  earth  by  means  of 
roteting  msgnets  fdrdbly  driven  by  steam  or  gas 
engine.  All  electric  Bghtjng  is  ultimately  derived 
from  the  earth,  and  aguu  this  world  derives*  it 
from  the  sun.  Bat  the  Wildbad  waters  have  been 
thoroughly  teeted  for  eleotrioi^  by  means  of  the 
galvanometer.  Herman  and  Krebs  found  a  deviation 
of  75  degrees  for  Wildbad.  If,  then,  stored  elec- 
tricity is  set  free  by  the  oondaoting  power  of  the 
body  of  the  bather,  here  we  have,  perhaps,  some 
mysterious  explanation  of  that  action  of  the 
water  which  many  persona  perceive.  Minute 
euirente  at  myriads  of  nerve  fibrils  spread  over 
the  skin  daring  the  liberation  of  nascent 
gases  probably  enter  the  system  and  pro- 
mote systemic  changes  of  considerable  power. 
Further,  just  as  we  experience  at  the  sea  side  the 
subtle  innaences  of  minute  saline  particles  charged 
inflnitesimally  with  traces  of  nascent  oxygen, 
oxone,  bromine,  and  iodine,  besides  other  matters, 
where  there  can  be  no  question  of  quantity,  so 
the  traces  of  intent  agencies  cannot  be  ignored 
hem.  FeUiag  (about  1859)  analysed  the  water 
mixed  fconi  tea  differeot  springs,  and  found  traces 


ef  arsenic,  nitric  add,  boradc  acid,  phosphates, 
aoimonia,  Uthia,  baryta,  strontianand  mangaaeee, 
aad  even  tin.  Indeed,  at  tiie  sea  side  the  air  is 
often  said  to  be  too  strong,  and  many  persons  are 
peculiarly  affected  by  these  minute  atmospheric 
doses.  Another  thing  is  noticed,  that  the  purer 
waters  as  contrasted  imi  what  are  called  mxneral 
waiere  are  more  easily  absorbed  or  assimilated 
than  the  latter.  Contrasting,  ttien,  these  two 
kinds,  my  surprise  at  tbe  sanitary  powers  of  the 
Wildbad  hot  springs  is  only  eubdned  t>y  such  eon- 
sideratims  as  these  :~The  application  and  inhala- 
tion of  nascent  gasse  or  other  elemente,  thenatoral 
heat,  whether  latent  or  telluric ;  the  free  electri- 
city and  the  ahmdance  of  chemical  elemente  pre- 
sented bf  the  waters  most  delicately  combined, 
institotlaK  radical  eonstitotional  changes,  supply- 
ing elemente  which  are  reouired  by  the  patient, 
and  eUminatiag  thoee  wnich  have  banefuUy 
accumniated  In  tha  system  in  special  cases. 
Ttva&t  it  may  be  objected  that  the  electricite- 
is  very  fMle  in  quantity.  It  is  a  well- 
knowa  ftMl,  however,  in  electrical  science,  that 
feeble  eleetaie  cutiesits  enter  more  easily  as  the 
eonductiag  susfaee  is  larger.  The  human  body 
exposes  a  surface  of  more  than  fourteen 
squace  feet,  eveiywheaa  studded  with  minute 
porsB.  Sir  B.  Witsoa  oaioulates  the  minute  tubing 
of  the  persDiratory  glaadi  of  the  human  skin  to  be 
26  milee  in  length.  Sogposing  then  these  waters 
stose  riectrioity  in  a  weak  form,  the  amazing 
amount  of  eenduetion.  wem  enable  it  to  penetrate 
and  unite  with  tiio  electeic  nerve  curreote  oon- 
staatly  traveisin||  tha  nervous  system.  The  belief 
of  eUotrie  action  la  the  water  1  find  rooted  com- 
pletely ia  the  minds  of  every  intelligent  person 
hare  mat  I  have  conversed  with.  Dr.  Granville  was 
hare  one  day.  I  do  not  find  a  fortnight  nearly 
suiftoient  to  gather  the  interesting  facte  daily  pre- 
ssnUng  themselves  to  my  notice.  Granville  was 
enraptared  with  a  single  bath.  Eight  have  con- 
vinoed  me  that  there  is  something  very  different  in 
the  natural  heat  of  these  deep  sprmgs  to  an  ordinary 
hot  bath.  I  should  be  loth  to  realise  the  effecte  of 
simple  water  at  the  same  temperature.  The  water, 
though  not  quite  so  blue  as  Boxton,  has  (con- 
trary to  Granville)  a  deep  colour,  without  odour 
or  taste,  but  it  nevertheleu  makes  one*s  eyee 
smart  considerably.  Tranquillity  and  exhilaration 
are  certeinly  combined  effoote,  but  hardly  is  pro- 
duced Dr.  Granville*s  '*  ecstatic  state  of  a  devotee 
blended  with  the  repose  of  an  opium  eater  J**  The 
baths,  however,  have  great  charms,  peifeet  fresh- 
ness and  cleaxiliness,  beiujg  thoroughly  ehaaged 
alternate  hours,  besides  being  eonstantj[y  sappued 
with  running  water  at  the  rate  of  several  onbks  feet 
per  minute. 

Our  own  Faraday  showed  long  ago  ttiat  the 
ssparatioaof  the  elemente  of  a  single  drop  of  water 
dtesngaged  as  much  electricity  as,  in  quantity, 
would  produce  a  thunderstorm;  that  no  ohemieal 
chaogee  were  without  electric  aotion.  There  is  no 
end  to  the  oonataat  development  of  this  omni- 
preeeat  agent  in  every  cluuige  in  matter.  The 
human  body  is  coostantly  traversed  by  electric 
cusrente  coursing  along  the  nerves.  They  promote 
vitel  actioQS,  and  often  have  a  highly  curative 
Mtio&  Electeioiaa  for  two  years  to  the  Cambridge 
Hospital,  I  used  to  administer  them  by  measurement 
with  a  galvanometer  above  30  years  a^o — a  system 
lately  re-invented.  The  extreme  purity  and  mys- 
tery of  the  Wildbad  waters  make  one  glad  to 
revive  the  extraordin-iry  powers  of  electric  action. 
It  seems  probable,  indeed,  from  their  rapid  effecte 
on  sensitive  persons,  that  the  tingling  and  pricking, 
the  excitement  and  peripheral  action  (by  whicn 
the  waters  seem  to  drive  offending  matters  out- 
wards by  stimulariag  nature  to  relieve  herself),  all 
point  to  some  subtle  aotion,  iriiioh  may  be  electric, 
and  therefore  also  magnetio.  The  old  theory  of 
undulation — vibration  of  the  ether — during  the 
play  of  heat,  light,  or  electricity,  is  most  probably 
deetined  to  be  swallowed  up  in  the  gorgeous  theory 
of  universal  electcso- magnetic  action,  so  profoundly 
developed  by  Gteek  MaxwelL  I  am  not  at  all  sure 
that  the  direct  electro  magnetic  action  of  the  sun 
upon  the  earth  deee  not  regulate  the  earth's  elec- 
tricity and  magnetisa,  and  thus  even  charges  the 
earth's  oceans  and  springs  with  ito  potent  forces. 
a.  W.  Boyaioa  FlgoCt,  M.D.,  V.B.8. 

[To  be  emtimted,) 

SMALL  DTNAMO  UAOHINES. 

[20196.]— AcooBDZKG  to  promise  made  a  few 
weeks  back,  I  send  you  drawing  and  description 
of  small  dynamo  weighing,  without  gearing,  6lb. 
Uoz.  I  cannot  say  tbat  there  is  anything  new  or 
remarkable  about  it  (at  least  the  field-magnet  is  a 
little  out  of  tbe  common)  ;  but  as  there  have  been 
three  or  four  columns  devoted  in  back  numbers  by 
the  theoristo,  on  the  impossibility  of  snui^/ machines 
working,  owing  to  the  absence  of  hear  if  massei  of 
cast-iron  (I  suppose  they  were  like  **  Dr.  Lardaer 
on  Steam  NM^igation,*'— wrote  what  they  thought, 
and  no  more,  without  reading  "  Monteigne*s 
Esssays*'),  I  thou^t  the  inclosed  particulan  might 
beaseful  to  intending  makers  of  snoh  apparatus. 
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Fcom  priyata  letters  I  receive.  I  know  serenl  who 
bsd  giTen  np  the  idea  of  maUiig  a  small  one  on 
aooonnt  of  the  former  miBstatements.  I  hope 
thie  will  restart  the  inbject  onoe  more.  Speakiog 
of  muilbuitt  one  I  rigged  np  a  few  monthi  ago  wai 
only  3lb.  Soi.,  and  it  worked  fint-dau ;  eonir  I 
oaanot  tend  a  description,  as  I  intend  to  secnre  it ; 
am  snre  one  wonld  work  nnder  2lb.  weight.  Xo 
donht  Tery  small  ones  have  been  made,  but  have 
not  seen  any  description  of  fhem. 
The  inclosed  sketch,  Fig.  1  is  exactly  one  quarter 


current  can  be  regulated  by  placing  on  larger 
keepers.  • 

I  would  strongly  advise  any  one  to  make  a  larger 
machine  while  they  are  about  it— say  a  4  by  2  or 
6  by  3  armature,  as  they  will  be  ampljr  repaid ; 
any  form  of  armature  will  do  with  this  F.M. ; 
the  latter  being  all  in  one  piece,  requires  no  fitting, 
must  consequently  be  stronger  than  one  in  seTcrai 
pieces,  with  the  gram  in  all  directions.  I  tldnk  it 
will  be  unnecessary  to  take  up  any  more  space  in 
describing  minor  details,  as  this  has  been  done 


full  Bze.  The  armature  is  3  by  1,  have  wound 
them  with  24,  22,  20,  and  18  wire.  Field-magnets 
can  be  wound  with  any  size  wire.  If  of  the  same 
resistance  as  armature  for  working  in  the  circuit 
for  **  shunting,"  -should  be  12  or  15  times  greater 
than  armatuxa. 

Commutator  is  made  of  four  pieces  of  brass 
tubing  |fai.  long,  ^in.  diameter,  cut  across  thus— 


Brashes,  two  pieces  of  sheet  brass,  split  to  give 
snrinffiness.  The  <*Jack  in  the  Box^' gearing  is 
Old;  nas  been  used  for  this  purpose  years  ago : 
*  *       the  best  form,  have  adopted  it  for  hand- 


The  field  magnet  (section  shown  in  Fig.  2)  is  of 
common  ctst^ron  direct  from  the  foundry,  and 

Fio.  2. 


requires  no  farther  preparation  than  winding  on  the 
wire,  except,  perhaps,  boring  out,  facing  the  ends, 
and  a  little  fiting. 

When  wound,  connect  up  to  a  Bunsen  cell,  and 
place  a  soft  iron  keeper  across  the  poles;  leave  it 
so  for  five  minutes,  disconnect,  and  this  heavy 
mass  of  cast-iron  will  sustain  from  four  to  eight 
ounces,  quite  suifioient  to  cause  it,  when  in  action, 
to  bite.  A  piece  of  ^in.  square  iron  may  always  be 
left  on  as  a  keeper  when  m  action  and  otherwise, 
as  it  gives  tiMdifUMs  to  the  machine,  prevents 
sadden  disappearance  of  magnetism  when  the 
springs  out  the  armature  out  of  circuit.  This  is 
aniaunense  advantage  in  large  machines.    The 


before,  but  shall  be  quite  willing  to  give  further 
advice  on  any  part  I  have  not  made  clear. 
Wolverhampton.  Qeorge  Tolman. 

FITTINa  NBW  TSBTH  TO  WATOH  AND 
OLOOK  WHBBL8. 

[20197.] —As  a  continuation  of  my  former  letter 
upon  the  above  subject,  I  have  the  pleasure  to 
present  m^  readers  with  an  accurate  and  simple 
mode  of  dividing  off  new  teeth,  where  several  have 
been  broken  out  of  either  dock  or  watch  wheels, 
and  a  blank  piece  of  metal  has  been  soldexed  or 
dovetailed  in.  It  is  of  my  own  devising,  so  it  will 
have  the  merit  of  novelt}-,  if  nothing  cIm.  I.  how- 
ever, have  proved  its  praotioal  utility,  and  in  the 
hope  it  may  likewise  be  of  service  to  others,  I 
now,  for  the  first  time,  make  it  public  As  I  have 
intimated,  the  principle  is  applioable  to  either 
watch  or  clock  wheels,  the  mode  of  dividing  being 
the  same,  but  the  tools  used  being  a  little  cmlerent 
in  size  or  kind.  For  watch  wheels,  or  small  clock 
wheels,  as  in  the  figure,  the  depthing-tool  iM  best ; 


for  large  clock -wheels,  either  a  dock  depthing-tool 
or  a  piur  of  compasses.  On  reference  to  the  figure 
it  will  be  seen  that  a  piece  of  metal,  G,  has  been 
fitted,  out  of  which  it  is  desired  to  cut  four 
teeth.  This  piece  of  metal  id,  presumaVy, 
finished  off  to  the  actual  thickness  of  the 
wheel,  and  faced  down.  Set  the  wheel 
up  in  two  of  the  poppets  of  tho  depUiing- 
tool,  and  adjust  one  of  tiie  others  to  the  bsse  of 
the  teeth,  so  that  when  the  wheel  is  revolved  the 
ooint  will  describe  a  circle  round  the  wheel  F.  It 
is  neoessanr  only,  though,  to  mark  from  four  teeth 
on  each  siae  of  the  blank  where  four  teeth  are  being 


divided,  and  three  if  for  three,  and  so  on.   Then 
set  the  point  to  the  extreme  tips  of  the  teeth,  tod 
score  off  the  blanks  from  E  to  £.     Now,  on  the 
line  F,  in  the  centre  of  each  of  the  four  teeth  od 
either  side,  make  a  small  drill-mark— itmost  be 
exactly  central.    This  mark  is  to  receive  one  td  the 
points  of  the  tool.    Then  set  the  other  point  so  thst 
when  one  is  placed  at  A  the  other  intersects  the 
angle  of  the  tooth  H.  Now,  if  this  point  is  brmight 
round  to  the  blank  it  will  strike  on  one  side  of  the 
tooth,  1.     Now  place  the  point  in  the  tooth  A  on 
the  other  side  of  the  wheel,  and  score  the  blsi^. 
This  will  mark  the  other  side  of  the  newtootb 
1.    No.   2   tooth  is  produced  in  the  same  wtv 
by  putting  the  point  in  the    drill-marks  Bn 
and    scoring    off    on     the    blank,     3    sad  4 
being  likewise  scored  off.     A   mere  scratch  ii 
sufficient  to  determine  the  position,  and  if  tiie 
dividing  is  accurately  done  the  teeth  cannot  fail  to 
be  set  out  right.    The  line  E  determines  the  esset 
leuffth  of  the  teeth,  so  the  blank  can  be  filed  awaj 
to  that,  before  the  spaces  between  the  teeth  arseot 
out    The  line  F  will  determine  the  depth  of  the 
spaces.    Although  the  wheel,  figured  nere,  has 
only  a  few  teeth,  and  is  not  a  **  Oar  **  wheel,  the 
same  principle  will  hold  good  in  dividing  off,  what- 
ever the  number  of  teeth,  or  the  make  of  wheel. 
Where  the  teeth  are  exceedingly  fine,  as  in  watch 
wheels,  the  scoring  off  must  be  correspondingly  so. 
In  small  wheels,  it  will  be  found  necessary  to  score 
off  from,  say,  the  8th  or  10th  tooth  to  the  sides  of 
the  blank,  for  the  reason  that  the  poppets  of  the 
depthing  tool  could  hardly  be  set  sufficiently  doss 
to  each  other.    When  once  a  correct  idea  of  thia 
principle  of  marking  off  for  teeth  has  been  got 
by  the  workman,  a  wheel  may  be  scored  off  id 
about  three  minutes,  so  that  it  may  be  justly  eallsd 
a  simple  plan,  and,  as  such,  I  commend  it  to  year 
notice.  Alfojoe. 

THB  TT7BXI8H  OB  HOT  -  AIB  AHD 
VAP0T7B  BATH,  AKD  THB  8CIBNTIFI0 
PBIN0IPLB8  ON  WHIOH  IT  SHOULD 
BB  00K8TBT7CTED. 

[20198.]— SoxB   years    ago  I   stopped  in  my 

traveb  at    an  hotel    in   ,  tired  and  dosty. 

and  in  want  of  a  good  wash,  when  a  cheery  EngliBh 
voice  said,  **Have  a  Turkish  bath,  sir?^»  **AU 
right,"  said  I,  and  I  was  shown  into  a  comfortsbis 
room  and  requested  to  undress ;  at  one  side  of  this 
room  was  a  tier  of  rows  of  boxes  in  a  frame, 
numbered  and  lettered  as  in  London  dubs.  My 
attendant  handed  me  a  key,  with  number  and 
letter  on  it,  which  oorresponded  with  that  of  one  of 
these  boxes.  '*  If  you  have  any  valuables  or 
money  with  you,  sir,  you  had  better  place  it  in  the 
box  and  haog  the  key  round  your  neck  when  yon 
undress  and  put  on  your  bathing -suit."  No 
sooner  said  than  done ;  five  minutes  found  me 
divested  of  mv  clothes,  my  watch,  keys,  and  purse 
deposited  in  the  said  box,  and  my  self  dressed  in  a 
fiannel  suit  which  covered  me  from  my  neck  to  my 
heels.  I  remarked  that  this  room  was  comfortably 
warm,  and  had  a  Turkish  carpet  on  the  fioor.  A 
thermometer  hanging  on  the  wall  near  the  doof 
showed  a  temperature  of  70^  Fahr. 

My  attendant  opened  a  side  door  and  admitted 
me  into  what  appeared  to  be  a  small  dressisg- 
room.  The  temperature  in  this  was  rather  higher, 
about  80°  Fahr.  On  one  side  of  it  was  an  ordmaiy 
sits  bath,  and  also  a  portable  shower-bath. 
On  the  other  side  of  the  room  there  wu 
what  appeared  to  be  a  monster  wardrobe  with 
door  reaching  nearly  to  the  fioor.  My  attendant 
handed  me  a  thin  blanket  sheet  of  flannel,  which 
is  known  to  all  East  Indians  as  a  coarse  Bampo 
Ohudder ;  so  I  divested  myself  of  my  flannel  sott 
Boiling  this  round  me,  I  stepped  inside  the 
wardrobe,  and  very  soon  the  temperature  begsn  to 
rise.  I  seated  myself  comfortably  in  an  easy-chair, 
and  in  a  quarter  of  an  hour  I  was  bathed  in 
sweat  from  every  pore.  My  attendant  opened  a 
slide,  and  passed  into  me  a  basin  of  strong  soan 
suds  and  a  sponge  with  which  he  advised  me  to  rob 
myself  all  over  as  quickly  as  possible.  TCn  minalcs 
more,  still  sweating  from  every  pore  and  soap- 
suddod  all  over,  I  was  brushing  myself  with  a 
bath-brush  and  had  peeled  considerably;  the 
temperature  had  been  attended  to  by  him,  and  had 
now  fallen  to  100°  Fahr.,  which  was  also  the  tsa- 
perature  of  the  small-room.  '*  Sicx  and  shower- 
bath  both  ready  for  you,  sir,"  said  my  attendant. 
Throwing  open  the  door  of  my  ba^  I  stepped 
out  and  seated  myself  in  the  sits  bath  for  a  mmate 
or  so,  when  I  stepped  into  the  shower-bath,  and 
was  well  soused  with  water  about  110'  Fahr.,  and 
felt  myself  thoroughly  clean.  **  Now  we  most 
save  yen  from  taking  cold,  sir,"  said  he.  **Look 
out !  '*  No  sooner  said  than  he  pulled  a  string, 
and  down  came  on  me  torrents  of  eold  watsr. 
Before  I  could  recover  myself  from  the  shock,  he 
said,  '*  Come  out,  sir— you  have  had  en'>ugh.''  I 
stepped  out,  and  he  covered  me  frith  a  large 
blanket-sheet  of  twilled  cotton,  and  set  to  work  i» 
rub  me  dry.  In  a  couple  of  minutes  I  had  again 
donned  my  flannel  suit,  and  felt  comfortable.  Do 
looking  at  the  thermometer,  I  found  the  tanpeni- 
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ture  hmd  fallen  to  SO^  Fahr.  He  liaoded  me  a  pair 
of  alippen  and  a  dreasing-c^wn,  which  I  pot  on 
Of  er  the  flannel  suit,  and  at  hia  inyitation  I  stepped 
into  the  next  room,  and  lay  down  on  a  ooach  and 
drank  a  cup  of  delicious  coffee.  A  few  minutes 
sufficed  to  (cet  me  into  my  own  clothes,  and 
**  Gereb  Admi  "  was  himself  again. 

I  cannot  describe  how  light  and  comfortable  1 
felt  after  this.  It  was  as  good  as  a  night*s  rest, 
sod  I  felt  ioolined  to  start  off  homeward  again.  A 
few  days  took  me  to  my  own  house,  where  I  was 
welcomed  by  wife  and  bairns  by  very  nearly, 
though  not  quite,  a  round  dosen,  and  on  detailing 
my  experience,  we  began  to  think  what  was  good 
for  the  Bap  (father)  would  be  equally  so  for  the 
Ma  and  Bateha  log  (»»ohadren  folk'^'  Uterally), 
pronounced  Butcha  loque. 

So  Bap  set  his  wits  to  work  and  tried  to  make  a 
l*arkish  bath  for  use  in  hik  o?rn  house.  He  began 
by  msiking  inquiries,  and  f  onna  that  in  one  of  the 
hotels  in  the  town  he  was  lifing  in,  it  was  said 
riaitors  could  have  hot  air  or  vapour-baths.  A 
Tiaitto  this  hotel  showed  him  the  plan  adopted. 
He  waa  shown  at  the  head  of  the  landing  a  box 
3ft.  6in.  square  standing  on  its  end ;  one  side  was 
shorter  than  the  other,  which  we  o^  the  front 
side;  it  was  3ft.  6io.  high ;  the  back  side  was  6ft. 
high,  the  upper  end  consequently  was  sloping: 
the  back  side  opened  like  a  dfoor ;  the  upper  end  of 
lid  was  hinged  at  the  upper  side,  and  could  also  be 
opened ;  it  had  a  hole  in  it,  through  whieh  the 
bather^a  head  |>rotraded.  The  box  was  just  large 
enough  to  admit  a  cane  or  ruih-bottomed  chair,  on 
which  the  bather  sat.  Through  a  small  hole, 
which  bad  a  door  to  oloee  it,  was  passed  in  a 
common  gas-stoTe ;  it  was  said  to  answer  perfectly, 
but  I  was  not  suffidentljr  credulous  to  submit 
myself  to  a  bath  in  this  ingenious,  simple,  but 
▼ery  piimittye  arrangement,  which  is  illustrated  in 
ng.  1.    I  did  not  like  the  idea  of  leaving  my  head 


Seetioo  of  hotel  vapour-bath  doset,  with  bather  in 
It:  3ft.  6in.  by  3ft.  6in.  a  plan;  3ft.  6in.,  front 
side,  high;  oft,  back  side,  high.  Back  opens 
like  a  door  below  framing.  Top  shown  both 
shut  and  open. 

outside  while  my  body  was  being  plotted.  It  had 
cue  great  defect—there  was  no  ventilation;  the 
heating  arrangement  was  not  under  the  control  of 
the  bwier,  and  there  was  no  means  of  reducing 
the  high  temperature  gradually,  and  I  thought 
that,  while  bathing,  the  occupant  would  be  pos- 
sibly sidbieeted  to  partial  draughts  from  defeon  In 
the  woodwork,  or  from  badly-fitting  doors. 

I  began  to  think  the  matter  over,  and  came  to 
the  eondusion  that  a  vapour-bath  for  home  use 
must  be  built  on  the  following  prindples : — 

1st.  It  must  be  suffidently  large  to  admit  the 
whde  body,  head  induded.  and  to  admit  of  the 
bather  acmbbiog  himself  wdl  with  hot  soap-and- 
water,  as  I  did  when  i  had  my  first  Turkish  bath, 
Just  described. 

2ad.  The  heating  apparatus  must  be  under  the 
control  of  the  bather,  who  must  have  light,  so  as 
to  be  able  to  consult  a  thermometer  hung  in  the 
bath  beside  him.  He  must  have  some  arrangement 
of  valvea  or  slides  communicating  w^th  the  oool 
atmosphere  outside,  so  that  he  can  gradually  re« 
duoe  the  temperature  when  he  desires  to  do  so. 

3rd.  The  heated  air  supplied  to  the  bath  mn|t  be 
pure  air  specially  heated  for  that  purpose,  and  the 
burnt  air  by  which  this  heat  is  produced  must  be 
utilised  to  carry  off  the  impure  air  of  the  bath- 
room, contaminated  by  the  products  of  res])iration 
snd  the  exhalation  from  the  body— perspiration, 
&0.— produced  by  the  heat  to  which  the  body  has 
been  exposed. 

It  struck  me  at  once  that  in  my  student  davs  I 
had  seen  such  an  apparatus  in  the  laboratory  of  the 
late  Dr.  Thomas  Clark,  and  that  I  had  seen  a 
description  of  it  in  Griffin*s  **  Chemical  Bacrea- 
tions,*'  a  book  which  had  some  twenty  years 
before  delighted  my  young  heart.  On  searching 
iftt  it  it  was  not  to  be  found,  so  I  proceeded  to 
Oriifin'i  establishment  and  at  once  recognised  the 


apparatus  in  question.  I  found  that  they  had  just 
published  (in  186G)  a  most  interesting  work  which 
was  not  a  mere  trade  catalogue,  but  a  highly 
sdentific  description  of  chemical  apparatus  of  all 
sorts,  and  on  pages  131,  132  I  found  a  drawing  of 
the  apparatus,  and  a  full  detailed  account  of  the 
principles  of  its  oonatruction.  It  was  the  very 
thing  1  wanted  to  guide  me  in  arranging  a  domeetic 
hot-air  bath  for  my  own  use.  As  many  of  your 
readers  may  not  be  able  to  consult  thh  work,  I 
show  the  apparatus  in  question  under  Fig.  2,  at- 
taching to  each  Griffin's  own  reference  numbers, 


A,  Griffin's  hot-air  bath,  1281;  a,  diimney  for 
escape  of  hot  air ;  a',  cap  to  put  on  the  duinney ; 
bb^  openings  to  admit  fresh  air ;  b*  cap  to  cover 
b ;  c,  escape  tube  for  hot  pure  air ;  e  chimney 
foot  from  copper  chamber ;  d\  long  ddmney  for 
increasing  draught ;  d^  escape  tube  for  hot  pure 
air,  sometimes  utilised  to  take  temperature  with 
a  thermometer  as  shown ;  B,  false  bottom  to 
eopper  chamber  where  the  air  is  heated;  C, 
Bunsen  burner,  single  fiame ;  D,  rose  burner  to 
insert  in  above  to  distribute  the  flame ;  £,  the 
rose  burner  complete. 

and  herewith  I  copy  his  description,  which  will 
make  the  prindple  of  it  plain  to  all. 

*<Ko.  1281.  GBZVFZ2r*8  Hot-Azb  Bath,  for 
drying  substsmoes  in  a  rapid  current  of  hot  air, 
kept  within  a  few  degrees  of  any  desired  tempera- 
ture up  to  dOO^*  Fahr.    See  the  drawings,  Fig.  2  A. 

"  This  apparatus  consists  of  a  copper  chamber, 
measuring  12in.  from  left  to  right,  9in.  from  top 
to  bottom,  and  8in.  from  front  to  back,  llus 
chamber  is  indosed  in  a  case  made  of  stout  sheet 
iron,  which  measures  Uin.  from  right  to  left,  12in. 
from  top  to  bottom,  and  Uin.  from  front  to  back. 
There  is  consequently  a  desir  space  of  at  least  an 
inch  all  round  between  the  copper  chamber  and  the 
iron  ease.  Hot  air  rising  from  a  rose  gas-burner 
(shown  separately  at  C,  Fig.  2)  is  made  to  pass 
continuously  through  the  apace,  while  a  rapid  cur- 
rent of  heated  atmospheric  ais  is  made  to  pass 
through  the  chamber  containing  the  objects  that 
are  to  be  dried.  The  arrangement  for  carrying 
out  this  plan  is  as  follows : — 

PBODUcnoN  AND  Beqxjlation  OF  Heat.— The 
bottom  of  the  iron  cane  has  a  round  hole  in  the 
middle,  rather  wider  than  the  head  of  the  rose 
gas-burner  (shown  separately  at  974,  see  Fig.  2}. 
This  burner  being  lighted  and  applied  tiiere,  air 
mshsa  up  through  the  flame  into  the  space  between 
the  copper  chamber  and  the  iron  case,  and  passes 
out  by  a  chimney  on  the  top  marked  a.  li  it  is 
desirea  to  diminish  the  draught,  the  cap  a'  is  put 
upon  the  neck  a.  This  cap  has  an  oblong  form  ; 
when  pulled  to  the  right  it  opens  the  chimney  a 


entirdy,  when  pushed  to  the  left  it  closes  it,  more 
or  less,  as  may  be  desired.  Attention  to  this 
chimney  must  be  combined  with  due  attention  to 
the  burner :  the  latter  can  be  fully  or  only  partially 
supplied  with  gas,  and  it  may  be  pushed  up  dose 
to  tne  copper  diamber,  or  be  lowered  two  or  three 
inches  from  it,  the  clay  plates  shown  in  the  flgure  x 
bdng  used  to  reflate  the  height  of  the  burner. 
A  ledge  or  partition  of  copper  runs  along  the  front 
lower  edge  of  the  copper  chamber,  and  doses  the 
space  between  that  chsonber  and  the  iron  case ;  a 
sunilar  ledge  runs  along  the  back  upper  edge  of 
the  copper  chamber.  The  former  is  intended  to 
prevent  the  rising  of  the  flame  from  the  gas-burner 
into  the  copper  chamber  when  the  front  doors  are 
opened;  tne  latter  seems  to  prevent  the  flame 
passing  directly  from  the  gas-burner  un  the  back 
of  the  diamber  and  out  of  the  chimney  a  The 
effect  of  these  obstructions  is  to  force  the  hot-air 
to  rise  up  on  each  side  of  the  chamber,  and  to  pass 
over  the  top  to  make  its  way  to  the  chimney  a.  On 
applying  a  chimney  stich  as  r"  to  the  necx  a,  and 
removing  the  flsme,  the  whole  apparatus  is  rapidly 
cooled. 

CxSOULAnON  OF  H0T*AIB  THBOUOH  THE  COFFSB 

CsAMBXB. — Tbecopper  chamber  has  a  false  bottom, 
whidi  is  divided  into  two  compartments,  as  shown 
bv  Fig.  1282.  It  is  a  sort  of  shdf  or  stool  that  lies 
about  an  inch  above  the  solid  bottom  of  the  cham- 
ber. Each  half  of  the  space  induded  between  the 
true  and  false  bottom  is  open  at  one  end  and  dosed 
at  the  other,  and  the  surface  \b  perforated  in  the 
manner  shown  by  the  figure.  Ait  passes  into  the 
indosed  spaces  by  two  fiat  copper  tubes,  the  upper 
ends  of  which  are  marked  bbuk  Fig.  1281,  and  the 
lower  ends  of  which  communicate  with  the  open 
ends  of  the  spaces  marked  by  arrows  in  Fig.  1282. 
These  air-tuDes  are  fixed  in  the  space  between  the 
copper  chamber  and  the  iron  case,  and  being  ex- 
poieed  to  the  hot-air  that  rises  from  the  ^-burner, 
while  the  flame  of  the  burner  acts  directly  upon 
the  solid  bottom  of  the  chamber,  the  air  supplied 
by  these  tubes  becomes  rapidly  and  strongly  heated, 
and  is  ddivered  in  that  condition  through  the  holes 
in  Fig.  1282  into  the  hot  chamber  from  which  it 
escapes  by  the  two  opening  e  d^  after  passing  over 
the  objects  that  are  placed  in  the  chamber. 

EsaxTLAnoir  of  tbx  Cxtbiudit  of  Axb.— When 
a  strong  current  of  air  is  required,  the  tubes  bb  are 
both  left  opra,  .and  the  chimney  <f'  is  placed  upon 
the  neck  c,  when  less  air  is  required  the  chimney 
<f'  is  taken  off,  or  is  replaced  by  an  oblong  cap  c^,  <» 
which  the  dhinmey  e  can  dther  be  entirely  ob- 
structed or  opened  to  any  desired  degree.  The 
draught  of  air  into  the  chamber  can  also  be  regu- 
lated by  two  csps  of  the  form  of  ^,  which  are 
adapted  to  the  openings  b  b,  and  can  open  or  shvt 
the  passage  to  any  necessary  degree  by  mardy 
sliding  along  them.  The  neck  d  can  be  dosed  by  a 
cap,  or  it  can  be  used  for  the  insertion  of  a  ther- 
mometer te  indicate  the  temperature  of  the  hot 
chamber.  The  four  pipes,  Oj  b,  0,  d,  shown  in 
Fig.  1281  are  all  in  communication  with  the  copper 
ohambw,  and  have  through  hdes  in  the  top  of  the 
iron  ease.  The  chimney  a  alone  communicates 
with  the  space  between  the  two  chambers. 

This  constmotion  of  the  apparatus  enables  the 
operator,  by  attention  to  the  gas-burner  and  the 
ohimney  a  a,  to  re|^nlat6  the  amount  of  heat  ap- 
plied, and  by  attention  to  the  ventilators,  b  V  and 


r  i  c . 


A,  large  bedroom,  20ft.  by  lift. ;  B,  dressing- 
room,  14ft.  by  9ft. ;  I),  diamber  for  vapour- 
bath,  7ft.  3in.  by  4ft.  6in.;  F,  vapour-bath 
furnace  as  described ;  8,  shower-bath ;  C,  chair  ; 
T,  table  for  basin,  &o.;  all  rooms  10ft.  high. 

eifffyXo  regulate  the  circulation  of  air  through  the 
drying  dumber. 

f'or  operations  which  do  not  demand  a  drying 
heat  beyond  300''  Fahr.,  the  small  rose  gas-burner 
No.  973  is  sufficiently  powerful;  but  when  a 
higher  temperature  is  required,  and  espedallv 
when  a  large  quantity  of  air  is  to  be  forced  through 
the  chamber,  the  rose  burner  No.  974  is  requisite. 

The  iron  case  and  copper  chamber  are  separately 
opened  by  double  doors  in  front,  as  represented  in 
Fig.  1281.  The  copper  chamber  contains  two 
movable  stools  to  sustain  capsules,  crudbles,  &o. 

I  have  copied  the  whole  of  this  out,  so  that  there 
may  be  no  difficulty  in  the  principles  of  its  con- 
struction being  thoroughly  understood.  Some  days 
elapsed  before  I  could  mske  up  my  mind  what  to 
do. 
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«4  flu  l#iM».#f  «»4m  «#^«|4  mMmvvIC^  » tarn 


ftm    ^nn4tmd     waSx     maa^     ifmrf  -  *&i>&. 
«1M&  I  ^oMaswC  ■ijui  riiMiMiBf  ¥r 


pti%fr.d^  im  ttmtL  mm  tea.  v^iESbMc  I  ■ 
v«i  >>  wt  ^«a.  aft  ^ 


H  Br.  Edmimdi, 

^  im,  aarfliroiKhUi 

mkatmm,  to  tka  jinior 
Heb^  n7l»  flnie  being 


^  fM^^  Mlb  Urn,  if  |ii».«  #»y<pwl  virfki  tkm 
r*ip4    TUMai0l«|»fra»t* 


A,  door*fraiii« ;  B,  inii«r  ildvt  of  frua«  Nn«d  with 
druggotf  uid  pftddtd. 

•IMoih,  M  thAA  no  dff  ooiild  mm  in  from  Mow ; 
In  flMtt  of  »  oarpat  the  oiloloth  wm  eowwnd  with 


two  or  throo  )H«<ms  of  ooootnut  mftttloK,  wM«h 
floulA  bo  tok«n  up  rtodlly,  and  ftmorod  for  drjiof 
If  th«y  b«OAmo  wot. 

Tbo  noxt  thine  to  boftttondod  to  wm  thn  window. 
I  thould  h&To  likffd  to  hftvo  •  donbl*  window,  or  to 
bavohod  a  linglo  window  with  doublo  pooos  of 
iHoM,  BO  M  to  induot  b«twooB  thmn  a  ipaM  flUod 
with  air,  whloh  would  hava  pravaattd  that  low  of 


haat  by  radiation,  whloh  oomtantly  gon  on  in  our 
dwaUliif  hotttta,  hut  thai  wooM  hava  boam  ospon- 
tiTa,  lo  I  traatadtho  window-frame  ae  I  had  the 


doorR,  with  an  Inner  frame  of  lath  ooipeoed  with 
folt  floor-cloth.  I  thon  made  a  itrong  wooden 
frame,  whioh  I  hing«d  to  the  upper  part  of  the 
Inner  framing  of  the  window,  and  hy  a  oord  and 
pully  pttUeU  it  up  against  the  oelliogL  where  it 
waa  out  ol  the  way  when  not  required.     It  wae 


Fig.  6. 


A      I 
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A,  wlnilow ;  B,  laetlon ;  0,  perforated  iron  plate 
f««r  giving  frtili  air  to  fumaoe;  I),  flue  to  oarry 
««(T  fuiil  air;  <•.  inner  window  thown  ahut  and 
open.  IhU  wlnilnw  le  a  frame  of  oalleo  made 
tianiuareut.  the  ■idea  of  frame  being  oovered 
with  Teli,  A,  frame  UeMrlbed  under  o;  r,  fllUt 
imvered  with  felt  round  the  frame  of  window 
ptitper. 

alM  it  tlio  tidet  and  edgta  Unad  or  ooTorwl  with 
lilt,  10  that  when  pUoed  over  the  window  to 


whidb  ia  a  loogk  eaffiwiil  ekHeh  of  the  window* 
frame  and  wall  underneath  it,  ebowing  &o  eonieml 
tube  and  ite  fittinga  in  aita.  Before  putting  it  in 
plaee.  I  tnmed  np  the  face  of  the  flange  tne  on 
the  Uthe,  and  fitted  to  it  a  flat  pieee  of  boilar- 
plate,  fixed  by  three  email  nnta  and  botta.  Between 
the  f  aoea  of  the  iron  waa  a  caneae  wnaher,  well 
oorered  on  both  aidee  with  white-lead ;  fte  centre  of  j 
tbia  plate  waa  bored  with  three  holee,  and  tipped  to 
take  four  abort  piecee  of  iron  pipe.    Tbii 


ment  ia  ahown  rougblr  on  an  enlarged  eeale  on 
Fig.  6  B,  in  teetion  ahowing  only  three  for  the 

JApn  ;  one  of  tbeae  pipee  bad  a  tap,  aoyaa  to  admit 
reah  air  direct  into  the  dreeeing-roonu  if  required. 
The  other  three  pipee  were  cloeed  hy  boxwood 

innotiona,  aorewed  on  and  connected  to  the  tnbee 
J  white*  lead ;  theae  had  the  form  of  n  nipple,  aa 
ahown  on  Fig.  6  C.  to  take  an  indiambber  tube 
to  connect  them  with  the  heating  arrangnnenta,  to 
be  pieaently  deecribed ;  it  ooold  be  eloaed.  when  the 
rubber  tube  waa  remored,  by  a  ping.  I  bad  now 
themeane  of  admitting  iraeh  air  direedy  tatothe 
room,  or  by  attaching  pipee  to  any  of  the  iron 
pipea  to  oonvey  freah  air  to  any  apparafau  I  might 
wiah. 

Now,  all  I  had  to  do  waa  to  deaigBi  a  eheap  and 
eaaUy-eoaatnioted  double  chamber,  like  that  of 
Mr.  Oiifiln.  Thia  I  did  in  an  inezpenaivo  manner. 
My  ehambera  were  oonatrueted  from  two  email  iron 
druma  naed  for  holding  oil-paint.  Theae  drama 
oan  be  purchued  from  vendora  of  oil-paint,  when 
empty,  at  pricee  Taryiog  from  4d.  to  3a.,  according 
to  aize.  J  giro  here  a  liat  of  the  ordinary  aizea :~ 
A  To  hold  71b.  white  lead.  6fai.high.  6in.  diam. 
B        „       14  „  8        „         6        „ 

C        „      50  „  10        „        7       „ 

i  ::  H'    :     IJ  ::  ^  : 

I  giro  the  aizea  to  enable  anyone  to  constmot 
auoh  a  bath  fumaoe  a^  will  anit  hia  own  require- 
menta.    I  uaed  O  and  D. 

I  began  hy  preparmg  B  1K>  loceim  C.    Theae 


IRON    DMUW 


wi^  belTa-eye  condenaer)  at  all  obHquitiea  from 
OP  to  90^.  Thia  ia  naqwerionebly  an  applieetion 
of  tke  prineiple  which  Dr.  Bdmnnda  daima  to 
hsvn  diauifcred.  ,  %» 

Aa  I  have  aaid,  the  main  pdnaple  of  Hr. 
Wenham'a  microecnpe  baa  been  in  the  misdi  of 
meny  nucxoeenptbta  for  a  ooneidenble  nomber  of 
yean;  the  difficulty  baa  been  to  hit  upon  a  design 
that  would  impKcaa  au  opticien  with  a  faronrable 
proapect  of  aneoeaa.  Mr.  Wenbam  haa  been  ao 
fortunate  in  faw  deaqp&  that  Meaan.  Boaa  haTe 
apared  neither  labour  nor  ezpenae  in  their  efforti 
to  carry  it  out  aueceeaf nlly.  I  belieTO  they  have 
aeeured  the  aaaatanoe  of  one  of  the  beat  me- 
<»i>Miv«jM»«  in  Europe  to  auperriae  certain  mattan 
of  detail  with  a  view  to  the  greater  accuracy  of 
oooatrnction ;  and  I  have  no  donbt  the  microaoope 
will  eoon  be  in  anch  a  condition  ae  regarda  work- 
manahip  that  it  will  withatand  the  di^aragmg 
critidam  of  eren  Dr.  Edmunde. 

"(ign  tike  pre- 
a  may  have 
_  ...«.^«.  ^  -  conoenteic"  miaro- 
bnt  it  appeaa  to  me  probaUo  thattfaif 
gentleman,  haTing  heard  from  aomo  oaia  moieei- 
perienced  than  himaelf  that  audi  a  mioroMopa 
would  be  a  deaideratum  among  microacopiata,  haa 
puzzled  himaelf  into  obliTiouaneea  of  the  fact  mat 
be  picked  np  the  idea  in  oonTeraation^  and  haa 
imagined  himaelf  to  have  originated  it.  ^Toma 
an  old  Mying,  *'  he  haa  dreamt  what  ha  daHed, 
and  belieTed  hia  own  dreaou,**  whieh  ia  by  na 
meana  an  uncommon  prooeea  among  diimintata 

I  tibinkit  ia  regrettable  that  Dr.  Edmimdaahodd 
atUiaeek  to  maintain  that  Mr.  Wenbam iamdaWad 
to  him  for  tiie  mam  prindple  embodied  in  tha  y w 
aland,  in  apite  of  Mr.  Weuham'a  diatinet  lafadii- 
tion  on  th€  mattwa  •/  ^eef— mattere  of  flaat  en 
which  we  are  bound  to  aeoept  Jfr-  Weitofluj 
atatementaw  I  ahould  hope  that  Dr.  Sdnumda^ 
now  aee  that  hia  peraiatent  attempta  to  aaeoaiate 
himaelf  with  Mr.  Wenham*a  mieroeeofo  af%  to 
aay  the  leaat  of  them,  in  Tory  bad  taeta.  _  ^  ^ 


critidam  of  eren  Dr.  Edmunda. 

I  do  not,  of  oonrae.  undertake  to  aaaig 
aba  origin  of  any  idea  Df.  Kdwnnde 
had  for  the  eonatrnation  of  a  ^*  eonoentzj 


[20200.]— I  HiLTB  not  llie  aUghteat  reeolIeflfaflB  of 
aiminff  at  anything  further  ia  the^iiv  than  n^^ 
the  wSght  nearly  orer  the  centre  of  the  baaa  whan 
the  microaoope  waa  inclined. 

The  anggeadon  of  Dr.  Edmondo  waa  the  fim 
intimation  of  making  the  focal  point  the  aantre  of 
motion,  to  my  knowledge. 

The  writer  of  letter  20072,  p.  261,  mnit  be  nndar 
aomemiatake.  _       _  . 

MontcUir,  N.J.,  June  8.  0«o.  Wnla. 


drums  are  cylindrical  Teaaela  of  iron,  with 
whioh  ahuta  in  the  top»  ai  ahown  in  Fig.  7. 

aemb 
(rolaronftMiaif.) 


Bd 


P020l.]— Sbvbbal  letters  have  appeandm  your 
colamna.  which  haTO  been  written,  W*™*^ 
with  a  view,  firat  to  deprive  Dr.  Edmondaof  l*e 
credit  of  being  the  inventor  ^  ^  S^'^ 
microaoope;  aeoondly,  to  impute  that^  «  "•JI!!: 
seaUy  the  inventor,  he  had  maialy  oofiad  or  tato 
the  idea  fiom  Wale'a  »M«oyP^j;5*  ^'^ 
enhibited  at  the  fi.M.S.,  on  Nov.  HMh,  1890.   I 


V 
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bofe,  tkcrafore,  in  jostios  to  Dr.  Edorandi,  yoa 
will  publish  the  f oDowins^  ttAtemeot :  ~ 

Iwaipiwentattha  B.11S.  an  NofV.  lOlh,  1680. 
I  wat  on  the  platf onn,  talking  to  Dr.  Xdannda, 
aid  inroeotiog  the  apparatus  that  was  heiog 
sihibttsd,  after  the  bosiness  of  tiie  meeting  was 
fiaiabed.  I  was  one  of  the  knot  of  gentlemen  to 
whom  he  expounded  the  principle  of  his  concentric 
microscope.  Dr.  Edmunds  invited  me  to  see  the 
drawings  he  had  made  of  his  inyention*  Having 
sscD  those  drawings  a  few  days  afterwards,  I  am 
m  a  podtion  ta  testify  that  Dr.  Bdmunds  is  an 
oriftnal  inventor  of  the  concentric  mioroscope. 

June  17th.  Bdward  M.  Volaon. 


8TBAX.Z.AXrH0H  SPBOIPIOiLTION. 

[20202.1 —With  regard  to  speoiBoatloii  (letter 
2011Q  01  boat  generally,  there  is  not  mnoh  to 
•bjeot  to  ;  bnt  I  thonld  certainly  preff  r  some  other 
type  of  engine  than  Willans.  Hiere  is  nothing 
bsttsr  than  a  suitable  eiie  pair  of  Tertioal  engines, 
snd  file  size  required  for  such  a  boat  wiH  be  two 
cylinderi,  6|in.  diameter  and  7in.  stroke.  Bevo- 
hitions  per  aiiinite  ncft  to  exceed  960,  i.h.p.  =>  45 ; 
speed  of  boat  9  knots.  Tbe  boiler  I  should  pnrfer 
would  bea hortxontai  one;  but  I  see  no  great  «b^ 
jsedon  tn  a  well-designed  vertioal  one.  In  aqy 
OMB,  fbB  heatiog- surfaces  shonld  not  be  less  than 
-mte  =  4*25  equare  feet,  surface  in  f unaoe  and 
tubas  =  180  square  feet ;  propeller  No.  i,  four* 
bladed,  diamet«r  3ft  ;  pitch,  alt.  lOin. ;  greatest 
length  on  line  of  keel,  6in.  This  pair  of  engines 
are  supplied  with  steam  from  a  horizontal  boiler 
baTin^  the  above  surfaces.  Diameter  of  boiler, 
3ft  8m.  by  dft  long,  boiler  pressure,  701b.  per 
square  inch.  W.  Trathem. 

[20203.]— On  psge  310  <*E.  M.*'  of  June  S,  1S62, 
**  Uobinson  Crusoe,"  in  letter  20146,  in  reply  to 
'*  Steam-Laoob,"  advises  him  to  have  no  keel. 
How  does  **  B.  C."  propose  to  fasten  on  the  stern- 
post  and  stem,  also  the  tirst  strake  on  either  side  ? 
I  was  ahrays  under  the  impression  that  the  keel 
was  the  naost  important  part  of  a  launoh.  I  would 
advise  "Steam-Launch"  to  adhere  to  his  buikler*s 
tpeotfioation. 

fiegardiiigWitlaas  engine,  '*  R.  C.*'  has  evidently 
had  no  knowledge  or  experience  of  them,  or  he 
would  not  talk  of  nut  being  able  to  get  at  what  he 
calls  the  9ital  parts.  I  wiU  undertake  to  take  a 
Willans  three-ojlinder  engine  to  pieces  as  soon  ss 
**  B.  C."  vrill  an  ordinary  double-acting  engine ; 
and  what  is  the  use  of  taking  a  tbiog  to  bits  that 
does  not  require  it,  as  I  see  per  Field  of  June  17th, 
page  820,  that  one  of  Willana*  engines  has  run  six 
seasons  without  sny  repairs. 

"B.  C."  had  better  take  back  to  his  island  a 
"single  reversed  cyKndered  engine,  with  a  good 
heavy  balance-wheel."  It  will  jnst  suit  his  keel- 
less  canoe,  which,  according  to  lest 


high  and  dry. 


lest  socounts,  was 
Live  end  Let  Live. 


[20204.]  — "Edinbubob"  (20146)  should  see 
that  the  5in.  compound  Willana  engine  is  spe- 
cified. The  differenoe  in  oost  is  not  great, 
but  the  advantsge  in  economy  is  considerable. 
Within  the  last  jear  or  two,  the  inventor  has 
begun  making  the  engines^  at  Thames  Ditton, 
froiJD  patterns  which  are  a  great  improvement  upon 
those  qsed  by  the  other  firms,  which  make  them 
under  lioense.  There  are  many  other  points  in  the 
spedfioation  which  seem  to  me  very  defective— too 
many  to  take  up  valuable  space  with.  If  **  Edin- 
burgh" will  advectiie  his  addreas,  I  shaU  be  happy 
to  wsite  te  him.  Wave. 


"PBOPBLLIKO." 

[20205.]-^T  naj  be  interesting  to  yonr  readers 
to  know  that  the  inclined  screw-propeller  was 
patented  in  1852  (No.  1003),  Iqr  a  Mr.  Wilson, 
who  preferred  an  angle  of  45". 

Also  that  the  **  oonpling-xod  "  propeller,  referred 
to  by  one  of  your  eorrespondents,  with  a  number 
of  floats  on  eaoh  rod,  was  patented  by  Mr.  Bum- 
side  in  1856  (No.  860.)  Thomas  Koy. 

June  17th. 


XE.  SCOTT  BXTBBBLL  AKD  THX  VIENNA 
DOICB. 

pOMft.]— TouB  notieeof  Ae  death  of  Mr.  Soott 
ftiwssH,  with  whom  I  sometimes  came  in  oootastk 
pwissstonally,  and  who,  I  tUnk,  wasaa  aWsr  man 
thsa  many  people  recognised,  reminds  wm  sf  a 
vsyeoifeiaBiaot  (aslsupposeitis)  respeotiDg  his 
IRsat  iiaa  ooBe--fa«her  tbam  •«  dome  "•-««  the 
Visnaa  Bafaibition ;  which  is  360ft  wide,  and, 
thstsfoie,  eovers  §k  times  as  much  ground  as  tbe 
doiMS  et  the  Pantheon,  St.  Pater's,  or  Floreoee 
Qiaiedral,  and  3  times  as  meek  as  the  Mbert 
HaU  C2M  K  165). 

Iha  gentleniaa  who  was  Ms  resident  asrtstant 
thMinlmlldingit,toldme  that  they  were  at  first 
vaessy  about  the  expansioai  and  eontraotioa  being 
Hhsly  to  keep  the  piUars  OB  which  it  stands  oon- 
^gqiPy  Isaaing  ovtwaids  and  inwards  to  a  ssriovs 
tatmA;  for  aooording  to  the  tabelar  espanaioB  of 


iron,  it  would  vary  half  aa  inch  in  a  radius  of 
ISOfft.  betwesn  many  days  and  nights,  and  aa  inch 
between  summer  and  wintsr;  tmt  that  Soott 
Busaell  came  to  the  conclusion  that  it  would  not ; 
and  that  they  did  find  no  motion  at  all  in  the 
pillars.  And  further,  that  it  had  been  found  by 
experience  that  ^m  rollers  which  were  carefully 
provided  for  all  the  earlier  tubular  bridges  to  ex- 
pand and  contract  upon  nev^r  aot  at  all,  and  that 
other  such  bridges  do  as  well  without  any. 

I  confess  aJX  this  sotmded  to  me  surprising,  and  still 
is  so,  and  probably  it  will  be  to  most  peoi>le.  Bat 
it  is  never  of  any  use  to  disbelieve  experieaoa  ior 
theories,  if  it  is  certain.  The  result  is  so  important 
to  all  who  have  to  deal  with  iron  beams  and  rods 
in  holding  buildings  together,  that  it  is  veiy  desir- 
able that  we  should  know  how  the  fact  really  is, 
and  tiien  (bnt  not  before)  to  investigate  some  satis- 
factory ttuBory  about  it  Bafisray  engineers  must 
know  by  this  time  whether  it  is  necessary  to  allow 
any  play  in  the  flsb^nts  of  raMs,  or  between  the 
ends  of  the  rails  if  laid  down  in  eold  weather; 
though,  to  be  sure,  the  length  of  a  rail  is  quite  in- 
significant oompared  with  tDe  width  of  the  Vienna 
doete  or  the  Menai  bridge.  This  seems  a  eon- 
venient  occasion  to  start  the  question,  and  gelt  it 
sstttsd  for  good.  Bda.  ae«AES«t. 

OBaAN  IN  8T.  VINOBNT  FBBBBB 
OHT7BOH,  N.T. 

[20207.]— The  following  sre  the  detaihi  of  sdteme 
of  the  above  organ,  Irailt  by  Mr.  H.  L.  Boosevelt 
the  well-known  Amenoan  builder  :— 

Tbhsb  MavoAU,  Ooicpifls  0€  to  A*,  58  Kom. 

Gbbix  Obgxn. 


16 


1.  Open  Diapason    ., 

2.  Double  G^mthom 

3.  Open  Diapason    8 

4.  Violoa  Diapason 8 

6.  Metodia 8 

6.  Principal   4 

7.  Pluto 4 

8.  WaldPlule 2 

8.  Mixture  ..(4 ranks.) 

10.  Comet (4  and  5  ranks.) 

11.  Trumpet    8 

12.  -^^    • 


Pipes. 
A8 

46 
58 
53 
68 
68 
&8 
M 


58 
56 


SWXLL  OBOAX. 

L  Bourdon    

SL  Open  Diapason 
8.  BohrPhito 

4.  Kemntepbon 

5.  IVinap 

6.  Flntol 

7.  Mixtata  (4raBks.) 

&  Cornopean    ....« 8 

a  Oboe  6 

ICToxHumana  8 

Cbozb  OsoAir. 

1.  DoppslFlnto  8 

2.  Gambia 6 

3.  Doloe 8 

4.  OonoertFinte 8 

6.  Viold'Amour 4 

«.BofarFfaito  4 


7.  Hoeolo 

8.  Clarinet. 


Pnnaz.  Oboajt. 


1.  Open  Diapason 

2.  Open  Diapason 
8.  Double  Gamba 
4.  Bourdon 


32 
16 
16 
16 


6.  Violonoello   8 


6.  Bombard 

7.  Tuba 

GoxTPSSBa,  ko,: 

8w.  to  Ot  Unison;  8w.  to  Ot 
Gt ;  Sw.  to  Gh. ;  Gt.  to  Pad. ;  Sw. 
toPed. 

Swell  Tremulant 

Guesns^,  June  10th.  O.  H. 


16 

8 


56 
58 

58 


58 
68 
56 

58 
56 
58 
58 
58 


«7 
27 
'J7 
27 
27 
27 
27 


the  pisr,  after  the  driver  had  applied  it  thsse  1 
during  the  sbort  journey  from  the  junction.  He 
thinks  tbe  efilciesMy  of  this  brake  has  been  mato- 
rialty  interfered  with  by  the  hole  in  the  piston- 
rod,  which  allows  it  to  leak  olE  in  a  short  time ;  he 
experimented  on  the  oarriag«s  ct  the  train,  and 
found  that  the  brake  leaked  oil  the  front  van  in 
about  30  seconds,  and  ofE  one  of  the  coaehas  near 
the  tail  of  the  train  in  about  two  mimtttt,  Coloiwl 
Baefaralso  mentiens  that  on  the  saoM  day,  after  his 
inquicy,  there  was  very  considerable  leakage  in  the 
vacuum  brake  upon  an  express  train ;  **  Um  pump 
rose  the  gau^  very  slowly  to  about  22in.  to  2dm, 
whito  the  tram  was  rwoniiig ;  but  the  whole  of  the 
brake  power  appeared'  to  be  exhausted  before  the 
train  was  half  stopped  when  running  into  Xaunton 
station,  so  that  at  mat  momentous  time  there  was 
actually  no  continuous  brake  available  until  the 
vacuum  was  recreated  by  tbe  application  of  the 
ejeetor,  after  which  the  train  was  stopped  at  the 
platform.  I  doubt  whether  this  was  considered  by 
the  engine-driver  as  a  failure  of  the  brake,  and 
would  be  reported  as  such ;  to  my  mind  it  was  a 
very  important  fidlure." 

1  trust  liiat  the  very  important  faets  to  whiah 
Coi.  Bieh  refers  will  be  eeriouUy  oonfidered  by  the 
directors  cf  the  Great  Western  and  MidUnd  Baa- 
ways  t>efore  some  disaster  occurs. 

In  my  letters  to  tbe  Sngubb  BCbchasio,  and  also 
in  the  third  and  idilommg  editions  of  my  pamphlet, 
I  have  pointed  out  tbe  very  great  risk  and  dann 
which  results  from  the  use  of  what  is  generuy 
known  on  the  Midland  and  Great  Western  Bail- 
ways  as  **  The  Two-Minute  Brake,"  because  it  is 
purposely  constroeted  to  leak  off  of  itself  in  two 
minutes.  Ci^L  Bteh  esdls  attention  to  the  fact  that 
*'the  whole  of  ttie  brake-power  appewed  to  be 
exhausted  b<rfore  the  tndu  was  half  stopped,  when 
ruontng  into  Taunton.*'  This  is  no  unusual 
ooeurrence,  as  I  have  myself  frequently  seen  trains 
come  into  stations  with  the  vacuum  brake  *'  leaked 
off,*'  and  the  final  stopping  of  the  train  effected  by 
meaos  of  the  steam  t>rake  upon  the  engine  and 
tender;  ef  oouise  the  vacuum  brake  was  useless 
until  the  driver  recreated  another  vacuum  which, 
when  applied,  would  again  **leak  off"  in  two 
minutes. 

It  will  be  noticed  that  yonr  correspondent,  ^  A 
Driver,"  letter  46828,  p.  384,  l^is  week  calls 
attention  to  the  Board  of  Trade  Betums  and  the 
failures  of  brakes. 

The  Bailwjqr  Betoms  (Oootiwsoas  Brakes)  Act, 
1878,  eaaats  that  "^  Any  person  who  makes,  or  is 
privy  to  tbe  making  of  a  retnm  under  this  Act 
whieh  is  to  his  knowledge  fake  in  asry  partioular, 
shall  be  liable,  en  summary  confictian  bef ote  a 
oaait  of  smmmarfjorisdiotisu,  ton  line  aot  ezcead- 
iagfilty  poanda/^ 

This  penalty  has  net  beeniaflictsd,  and  is  thsve- 


fore  regarded  by  a  few  comnanic 
letter,"  the  result  being  that  their  returns  beeome 
more  and  more  incorrect  each  half-year,  until  new 
th^  are  prectioally  useless  for  comparison. 

The  Portskewet  Pier  accident,  and  the  report  of 
OoL  Rich  is  a  warning  whnsh  the  two  eofMsnies 
which  now  uss  **Two*Minato  Brakes'*  wal  do 
srell  to  seriously  consider  withowt  diiay,  and 
bsf ore  any  other  aoddeuts  take  plaea.  This  brske 
frequently  leaks  off,  and  allows  trains  to  run  pai^ 
j  siguals  and  stations,  but  as  the  eompanies  in 
question  de not  prefess  to  eonslder  '* leakmg  off" 
a  failare»  ^esa  oaess  are  never  repoitod  to  the 
B^aid  of  Trade,  and  tkersfors  do  net  appear  in 
the  returns;  tbey  also  oonsider  thset  a  steam 
brake  on  an  engine  is  not  oontiirootts,  and  there- 
fere  do  net  repwt  any  of  the  numereus  steam-brake 
fsHurss.  Clement  B.  Btrettom. 

filase  Cobm-g-slieet,  Leieester,  June  17  th. 


Oc. ;  Ch.  to 
toPed.i  Ch. 


Donukille. 


P0BT8XSW8T   nSB   ACOTDBVT 
AND  THB  TWO-KINUTB  BBAKB. 

[20208.}— IJpoir  the  25th  of  April  a  oottision  oc- 

ired  at  Portskewet  Pier  Stottou  on  the  Great 
Western BaQ way.  between  the  O.40  p.m.  passenger 
tndn  ftom  Cardiff  and  three  empty  coadies  stand- 
ing near  to  the  buffer-stops  at  the  end  of  the  pier. 
Ouonel  Bich  held  an  inquiry,  and  his  report  has 
just  been  pnbHBhed. 

The  passenger  train  consisted  of  a  tonk-engine, 
fitted  with  a  steam-brake,  a  van,  five  carriages, 
and  a  rear  van,  fitted  with  the  Sanders  and  BoUtho 
antamatio  vaoanm  brake,  as  modified  by  the  Ottmi 
Western  Ballway  Company. 

Oekmel  Bich  reporto  that  "the  ocdUsian  wm 
eanssdby  the  vaenam  brake  faittng  to  aot  wben  it 
was  required."  ...  to  oonsequenoe  of  there  being 
a  very  smaH  amount  of  vacuum  in  the  pipe  and 
^^Hnosn;  possibly  none,  as  the  train  approaehad 


OUTTJLlia    BOBBW-TKBBADS  WIXS  ▲ 
8LIDS-BEST  GNZ^T. 

t20a06.]^TBa  foltowing  is  a  very  simple  we^  o( 

oattingseiew-threadswithaslide-restonly.  Tbrm 

a  eonpie  ef  weoden  pulleys,  and  fit  one  of  them  on 

to  the  baron  which  the  screw  as  to  be  out.  and  the 

ethsr  en  to  the  screw  of  the  slide-rest,  andeonoeol 

them  by  means  of  an  elastto  baud.  By  altevingthe 

sixes  ot  the  puDsys  different  threads  may  be  ent. 

It  is  agood  ^an  to  have  a  set  of  pulleys  answasing 

to  the  Changs- wheels  of  a  screw-cutting  lathe.    As 

it  is  requirM  to  use  the  same  pulley  very  often,  e 

'og  is  fitted  tightly  in  the  old  hole  end  a  new  one 

»red  to  fit  the  diameter  of  the  bar  is  to  be  tnmed* 

HartweU.  B.  Thoaiaa. 


XBDZOAL  BBPI.IBS. 

[20210.]— B&EOHT*B  DxsBASB  (47154.)— I  cannot 
inugine  that  anjf  physician  would  really  have 
ordmed  stout  and  gm  f or  a  patient  suffering  from 
Bdght«a  disease,  and  in  the  teeth  of  a  verr  wise 
reoommsndation  fiom  the  local  medksal  adviser^ 
who  was  nndosibtadly  rifffat  and  in  aooord  with  the 
bestmodsDu  praetioe.  PoUow  the  advice^f  your 
family  doctor. 

IBOV  MXDiODis  (47188.)— The  best  medi- 
cal prepaiutiiai  of  iron  tor  internal  use  is  that 
known  as  **dialysed  iion,"  which  may  be  got  at 
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BN0LI8H  MEOHA.NIO  KSD  WORLD  OF  SOIBNaB!  No,  900. 


Junk  23,  I8»a. 


Anj  draggiit*8  The  floost  »nd  moit  certain  pre- 
paratioa  o(  dialyted  iroa  is  th%t  kQOwn  a^ 
wyeth*8,  to  be  obtained  frooi  Barroagbi  and 
Oo.,  of  Snow-bill.  The  ordinary  aoid  Bolationi  of 
iron  destroy  the  teeth,  and  should  never  be  taken, 
now  that  a  beautif  nl  preparation  like  the  Wyeth's 
dialyted  iron  is  aooeesihle. 

IvDxnJLTKD  LnrsB  (47200.)— No  one  can  say, 
without  ezaminiug  the  patient,  what  is  the  oaose 
of  the  induration  of  the  lirer,  or  estimate  the  pro- 
bability of  reoovery.  "  Induration '•  is  merely 
another  word  for  nardeninff.  If  cancerous,  the 
diieaee  it  a  fatal  one. 

Jas.  Edmunds,  2C.D. 

KBW  BLEOTAO-KAONBTIO  CLOCK. 

[20211.]— My  ciiticism  of  Mr.  Hnzley*t  pendu- 
lum, figured  on  page  263,  wat  based  on  the 
assumption  that  it  was  to  be  hung  on  a  spring,  as 
otnal,  in  which  case  it  is  Tery  evident  it  would 
'*  wobUe.'*  It  requires  veiy  little  gumption  to  tee 
that. 

Now,  it  appears,  it  wat  intended  to  be  applied  to 
the  dock-motor  de^jribed  on  the  same  page,  and 
if  the  rods  are  made  a  fixture  in  the  armature,  it 
will,  no  doubt,  prevent  the  wobbling ;  but  the 
tendency  to  do  so  will  remain  and  give  rise 
to  very  objectionable  twisting  strains. 

There  are  other  forms  of  oompansatioo-pendu- 
tums— the  zinc  tube  for  example,  quite  as  simple  as 
Mr.  Huxley's,  to  which  theie  oojections  do  not 
apply.  But,  may  I  atk,  what  end  is  tuppo^d  to 
be  terved  by  applying  a  compensated  pendulum 
to  a  dock  whose  motive  force  is  as  variable  at  an 
earth  battery  current?  The  small  temperature 
error  would  be  quite  lost  amongst  others. 

Mr.  Huxley's  remarks  about  the  wheels  of 
clocks  and  the  human  leg  are  altogether  beside  the 
question,  and  require  no  notice.       J.  B.  Floyd. 


REPLIES  TO  QUERIES. 


%*  In  their  afuwerst  Correspondents  are  re- 
ejteet/uUy  requested  to  mention,  in  each  instance,  the 
thtle  ana  number  of  the  query  asked. 


[45338.]— PreMTvatiye  for  Iron  Sliipa.- I 
am  particularly  anxioas  to  Jet  Mr.  Clifford  have 
the  pamphlet  I  address  to  you  herewith.  Although 
inch  a  favour  as  forwarding  it  must  be  foreign  to 
vonr  custom,  will  you,  in  consideration  of  the  great 
distance  at  which  I  am  from  home,  put  a  line  in 
your  «*BepUes**  to  say  that  it  it  awaiting  his 
addrett  ?— w.  B.  Dsinrr,  Magistrate  and  J.P., 
Singapore,  May  6th. 

nVe  depart  for  once  from  our  rule,  and  Mr. 
Olmord  may  have  the  pamphlet  by  forwarding  hit 
addrea  and  two  stamps. — Ed.  J 

[46316.]— 1CS.L.  Enfflne  890  (TT.a)— Thlt 
engine  commenced  running  in  February,  aod  was 
put  on  the  Idanchester  aud  Liverpool  line.  When 
I  mentioned  her  (p.  618,  No.  884),  the  wat  tettlinff 
down,  but  to  long  in  doing  it  that  the  men  changed 
the  pet  name  they  had  given  her  "  Bobert  the 
Devil'*  to  «<  Jumbo,"  for,  (ike  the  dephant,  they 
could  not  keep  her  out  Several  alterations  have 
been  made,  and  I  understand  she  is  Ukelv  now  to 
behave  better.  I  am  told  the  hat  taken  20  coaohet 
from  Manchester  to  Liverpool  in  50  minntet, 
induding  five  minntet'  stop  at  Wanington.  The 
driving-wfaedt  are  7ft.  Gin.  diameter,  and  the 
oylindexB  (outtide)  18in.  by '26m.  The  driving' 
axle  only  hat  intide  bearingt,  ana  the  outer  f  ram< 
ing  hat  a  mattive  appearance,  which  is  increased 
by  the  pittons  and  crost- heads  being  entirdy  hidden 
from  view;  but  the  big  end  of  the  connecting-rod 
oaa  be  teen  bdow  the  framing  at  the  half-ttroke. 
The  counterweightt  are  on  the  tame  arranflement 
at  the  bogie-engines  on  that  line ;  instead  of  being 
on  the  rim  of  the  wheel,  theyare  fixed  dote  to  the 
bott,  and  are  very  large.  The  engine  and  tender 
weigh  about  70  tons,  and  were  conatrueted  at  the 
company't  works  at  Qorton.— B.  N.  H. 

[46578.]— Boof  Ventilator  (IT. O.)- The 
neateat  way  of  forming  ventilator  for  roof  30ft 
long  will  be  to  continue  the  ridge  piece  about  2ft. 
patt  the  point  of  junction  with  hips  at  each  end ; 
fix  short  raf  ten  on  each  dde  of  taid  continuation 
down  on  to  the  hips,  and  fill  «n  the  upright  face 
with  louvre-boardt ;  finish  off  on  face  with  cut 
barge  boards,    and  fix  a  fiashing  at  bottom — 

DlXTOW. 

[46603.J  — Indaotion  CoU  FaUure.  — I  fed 
rare  the  secondary  it  at  fault  at  regarda  insulation, 
at  it  has  only  two  thioknettei  of  paraffined  tissue 
between  layert,  and  I  have  not  thickened  this  at 
the  ends,  where  I  tee  now  the  ttrnggle  to  get  out 
wonld  be  fieroett  I  have  pulled  my  first  one  to 
pieces,  and  shaU  tiy  again,  and  if  I  succeed  will 
report  result  for  benefit  of  others.  I  have  two 
small  brass  balls  on  the  secondary  terminals  of  my 
present  coil,  and  using  throe  biofaiomates  (teriet), 


though  no  sparks  will  appear  till  they  are  l-16in. 
apart ;  yet,  while  this  smtU  violet  spark  goes  dn, 
a  good  iin.  flMh  every  now  aud  then  jumps  from 
the  side  of  one  ball  to  that  of  the  other.  -B.  H. 

[46691.]— Brlck-Klln  with  Down-Brauffht. 
—I  am  obliged  to  **Briok- Burner"  for  his  infor- 
mation on  p.  312,  an  1  should  be  glad  if  he  can  tell 
me  how  the  flae  from  the  fires  to  the  centre  flue  is 
arranged.  Is  there  only  a  straight  flue  from  the 
flre  to  the  centre,  and  how  is  the  draught  con- 
trolled ?  Suppose  one  part  of  the  kiln  is  flnished 
burning  before  another,  how  is  the  heat  diverted  P 
If  "Brick- Burner*'  could  give  a  sketch  of  the 
bottom  of  the  kiln  I  shall  be  obliged.  The  kiln 
would  be  for  Bnd^ewiter- he  may  know  whit  the 
day  is  there. — BaiOK  Kxltx. 

[46771.] -Zlnoography.— Will  "  P.  N."  or  any 
other  of  **  ours  "  kiudly  give  full  directions  for  the 
photographic  process  as  i^ven  in  the  above  P  Pro- 
portions of  mixture,  gallic  add  or  infusion  of  nut- 
galls,  commercial  or  glacial  acetic  add.  It  the 
bitumen  is  rendered  insoluble  by  the  action  of  light 
in  turpentine,  how  is  the  whole  plate  deaned  up 
by  turpentine  ?  Would  it  not  remove  the  whole 
at  the  flrst  application.— W.  B.  S. 

[46771.]— Zlaooffraphy.  —  "  P.  N.,"  in  de- 
sonbing  the  photographic  method  with  bitumen, 
writes :— **  To  dissolve  out  first  the  bitumen,  which 
has  not  been  acted  on  with  spirit  of  turpentine ; " 
and  futher  on  he  writes—"  the  whole  plate  is  thea 
cleaned  up  with  essence  of  turpentine.''  How  does 
the  turpeutiae  not  remove  all  the  bttumeu  on  th^ 
first  application, if  it  can  on  the  second?  Oris 
there  a  difference  between  spirit  of  turpentine  and 
essence  of  turoeutine  ?  Or  when  is  the  bitumen 
got  rid  of?  Will  "P.N."  kindly  explain  this 
little  difficulty  iu  an  otherwise  simple  method,  and 
oblige?— Tby  Aqaiw. 

[46775.1  — Statntnr  Walls  and  Plain  Deoo  • 
rations  (TT.Q.) — A.oording^  to  "  Spon's  Workshop 
Becdpts,"  any  shade  of  pmk  may  be  obtained  in 
distemper  vnt\  vermilion.  Indigo  and  yellow 
oohre  will  give  green;  so  indigo,  with  small 
quantity  of  yellow  ochre,  would  give  greenish  blue  ; 
the  pigments  should  be  ground  quite  fine.  Dis- 
tempers with  lime  in  them  are  apt  to  turn  black. — 
DmoN. 

[46779.] -Bleaching  Small  Artioles.— I  pre- 
sume that  this  inquirer  resides  in  a  town,  and  is 
not  within  reach  of  a  grans-plat  whereou  to  put 
out  cuffd,  collars,  &3.  Sach  articles,  as  well  as 
pockethandkerohiefs,  do  require,  every  few  weeks, 
to  get  a  good  "stewing"  in  a  warm  oven,  often 
having  to  be  left  there,  in  a  good  lam  "  stew- 
mug,"  for  several  da:^  at  a  time,  until  they  look 
white.  As  a  preparation  for  washing,  always  steep 
white  (I  mean  not  colour- printed  ones)  artides  in 
cold  water  for  a  few  hours,  and  then  the  soiled 
parts  can  be  very  much  cleansed  by  a  good  pressing 
together  between  the  hands, — no  violent  rubbing, — 
then  use  good  white  soap  on  them,  and  let  tiiem 
remain  over  night,  folded  flat  on  a  dish,  not  in 
water,  but  yet  wet  enough  to  completely  melt  the 
soap  through  the  texture  of  the  articles.  Do  not 
be  too  stingy  of  soap ;  you  can  use  the  lather  with 
other  articles  of  a  less  fine  sort.  A  little  practice 
wVd  bring  you  to  the  use  of  enough  without  waste. 
Next  day  pour  on  to  said  clothes  a  kettleful  of 
very  dean  boiling  water— boiling,  mind  von ;  for 
if  only  one  degree  below  the  boiling-pomt  it  will 
not  be  hot  enough  to  whiten  them.  Oover  your 
washing-muff  (or  basin)  at  once,  so  that  the  steam 
is  kept  m  ;  after  20  to  30  minutes  has  passed,  wash 
your  things,  and  give  them  a  rinse  in  plenty  of 
tepid  water.  If  now  thev  are  not  to  your  satis- 
faction, spread  them,  well  pulled  out,  whOewet 
upon  a  large  dish,  which  place  at,  or  outside,  an 
open,  sunny  window,  sprinkle  them  with  clean  cold 
water  several  times  a  day,  and  they  will  bleach 
lovely.  Keep  thus  going  for  two  or  three  days ; 
then  wash  azain  in  a  clean  "scdd,*'  as  above 
described,  and  when  you  have  them  finished  it  will 
be  your  own  fault  if  your  laces  and  handkerchiefs 
are  not  a  wonder  to  all  beholders.  N.B. — ^Never 
starch  your  lace  articles,  but  crisp  them  in  cold 
water,  in  which  two  or  three  lumps  of  loaf-sugar 
are  dissolved ;  also  be  sure  to  stretch  out  the  work 
while  wet,  then  dry  fiat  on  a  to  wd  upon  the  bed.^ 
Air  ExpBBiKiroiiD  Old  Hun>. 

[16797.]— i^oademy  Boards.— I  have  found 
academy  boards  very  convenient  for  sketching  in 
oils,  but  unless  you  manipulate  vour  colours  skil- 
fully they  are  apt  to  sink  in  in  the  course  of  time. 
Fur  gooo,  permiuent  work  I  should  certainly 
recommend  canvas.  For  the  enlightenment  of 
"  Nun.  Dor."  iu  connection  with  query,  I  would 
say  that  academy  boards  are  millboards,  prepared 
to  receivd  oil-colours,  aod  may  be  had  of  any  of 
the  artists*  colourmen.— Edwako  Flowsbday, 

[46314.]— OaledonUn  Bnfflmes.— Fo  "Oab- 
8I1.IBS." — Many  thanks  for  details.  I  have  never 
yet  seen  a  Caledonian  engine,  having  only  heard  of 
them,  and  principally  through  your  interesting 
papers  in  the  "£.Bf."  I  suppose  the  old  six- 
coupled  goods  would  not  be  like  the  modem  ones 
in  tne  arrangement  of  wheels !    If  there  are  any 


other  classes  of  exceptional  construction,  either  on 
the  Caledonian  or  neighbouring  lines,  I  am  sue 
the  information  would  be  welcome.— B.  N.  H. 

[46847.1— Equation. —Th*e  second  Bcliitio&  of 
*'  A  Medical  Student "  is  only  a  repetition  of  what 
has  been  done  before— viz.,  casting  out  a  factor 
from  a  biquadratic  He  has,  however,  this  time 
discovered  that  that  can  be  done  without  intro- 
ducing unnecessarily  other  unknown  quantities; 
but  how  he  should  «hink  that  the  "  appearuice*'of 
a  quadratic,  the  square  of  which  he  is  unable  to 
complete,  is  quite  suffident,  I  must  leave  ycv 
readers  to  judge.  "B.  B.  D."  has  beenaUtUs 
has^  in  giving  what  he  calls  a  decisive  proof  of  the 
fallacy  of  my  solution.  The  fallacy  he  pointed 
out  is  known  to  most  of  us  from  our  sehod- 
days,  when,  by  it,  we  us»l  to  perform  the 
wonderful  feat  of  proving  1  =  0.  Ac.  Bat  m 
applying  this  fallacy  to  my  solution  he  has  proved 
too  much.  He  has  proved  the  truth,  andnot  the 
fallaoy.of  my  result;  for  if  («  -  *)  «  +  («  -  ^Qi 
then  the  terms  are,  as  pointed  out  by  "  M.I.G.En 
each  =  0.  And,  moreover,  this  does  notarise,  ss 
"M.I.O.E."  thinks,  throng  a  curious  coinddenes, 
but  through  the  arithmetical  progression  of  the 
terms,  as  I  will  now  endeavour  to  show.  In  my 
solution  (6)  2m;  -  ay  -  18.  Then  18  - «  « 
wr  -  «y.  .'.  ary,  zx,  18,  are  inarithmeticdpro- 
gresuon,  where  m?  -  a?y,  or  sy  /  3  = 
differenoe.    Then 


ZX  —  Xff, 


ZX, 


ZX  ^-  xy 

36  -zy 

Zxy 

are  identical  in  value,  but  not  in  terms.     Now  the 
following  equations,  which  appeared  in  my  fint 


9  - 


'I' 


+    2  • 


9  +  - 


Bolution — 


zy 
3      *** 

36  -  zy 


(•0 


ZX  +  xy  • 

are  manifestly  mt  identical.  If  we  multiply  these 
together,  we  still  have  an  independent  result, 
viz. : — 

£«:r«  -  .r«y»  =  125y  -  "l^ (W 

and  substituting  for  sx',  from  the  progresuon,  the 
value /'9  +  ^^)    is  quite  legiUmate.    Then- 

^9  +  ^^V-^y'  =  i^y-'"r 

reducing  and  completing  the  square,  we  have,  as 
before — 

^^*  -  3:pty  +  9  =  ^'  -  ^zy  +  36 


-y_-  6 


^if  -  3 
2 

*y  -  ^2^  «  -  3 

2  3 

f.'^  +  1  =  9 
2         3 
.«.  ;ry  =  6  ffy  =»  18  sJ  -  12. 

From  the  progresnon  we  also  get  readHy,  without 
any  substitution— 

12-?^ 

3  xy 


-6 


(^y  -  6) 


6-     "t^ 
.5 


.%  2/6  - 1  y  =  (^y-6)«  +^-^  -  6)  (ry-6) 

By  completing  the  square  and  rdiucing,  we  get— 

9-?y  =  +  (*y-6)  +  ^>'  -  3 

2  u 

...  12  -  ?^  =  ;ry  -  6 

o 

or^  =  a-y 

u 

.%  zy  =s  18,  and  a-y  =  6 
,    ix  .  xy  ^  12  X  6 
*  *      «y  A8 

«<=4    a;=+2    y=l:3    5=  +  6 

—J.  Lurs  DA.VIBS. 

[46834.1  -Churohwardena  (XT.  O*)— Though 
addressed  to  Mr.  WeCheriietd,  as  it  nas  not  yet 
been  answered,  I  give  the  foUowiog:— The  only 
alteration  I  know  of  in  the  law  of  voting  at  the 
eleotion  of  churchwardens  is  that  now  the  ocenpien 
of  small  tenements  on  which  the  rates  are  paid  qr 
the  owner  are  qualifled  to  vote  in  respect  of  thsir 
occupation.  Ail  housdidders  may  vote  in  vsstiy* 
alsoonapoU;  at  the  latter  the  voting  is  regulated 
by  the  rateable  value,  in  respect  of  which  the  oc- 
cupier votes.  By  68,  Qeo.  III.,  c.  60,  sec  3,  It  is 
provided  "that  every  inhabitant pceeeat,  who  by 
the  last  rate  made  for  the  relief  of  the  poor  she4 
have  been  assessed  in  respect  of  anv  aaaual  rent, 
prodt,  or  value,  not  amouatittg  to  £50,  shall  give 
one  vote  and  no  more;  if  aaseesed  for  eoysoon 
annual  rent,  &c.,  amounting  to  £W  or  npwinls. 
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he  if  entitled  to  give  one  Tote  for  every  £25  in 
respect  of  which  he  shall  have  been  assessed  ;  but 
so  that  BO  inhabitant  shall  give  more  than  six 
votes."^  Of  coarse  in  vestry,  when  the  voting  is 
determined  by  show  of  hands,  each  individual  can 
give  but  one  Tote,  irrespective  of  the  amount  of 
his  assessment.— DiTTON. 

[46863.]  —Palntlnff  on  Silk.  —I  understand 
that  the  proper  method  of  preparing  silk  for  paint- 
ing is  to  size  it— using  preferably  isinglass  size. 
The  sQvering  and  gildm|^  will  be  done  as  usual 
with  gold  size  and  metal  m  leaf,  unless  Bessomar's 
paints  are  considered  good  enough.  The  paints  are 
of  course  the  usual  artist's  oil-colours.— T.  P. 

[46881.1— Borinr  Working  Barrel.  — In  the 
back  Yolomes  there  are  all  sorts  of  devices  for 
boring  out  cvlinders,  &c.  Perhaps  that  on  p.  623, 
No.  768,  will  suit  you.  Possibly,  however,  you 
will  find  a  simple  cutter,  mounted  in  a  disc  the  s'ze 
of  the  barrel,  will  work  easiest,  if  slow.— E.  G. 
If.  ^ 

[46885.]-"  Anatral"  and  ••  8ahara."-The 
engines  of  the  <*  Austral  '*  are  compound  surfdce- 
condenaers;  one  high-pressure  cylinder,  62in. 
diameter,  and  two  low-pressure,  86in.  in  diameter, 
with  a  stroke  of  6ft.  The  crankshaft  is  **  built" 
and  the  propeller-shaft  is  of  fluid  compressed  steel. 
The  four  boilers  are  of  mild  steel,  cylindrical,  16ft. 
in  diameter,  and  17ft.  long,  with  six  furnaces  in 
each,  being  fed  from  both  ends.  The  working 
preseure  is  951b.  The  length  of  the  vessel  is  474ft., 
breadth  48ft.  3in.,  depth  37ft.  I  have  not  seen  any 
published  dimensions  of  the  *'  Sihara.*'— EasAB. 

[46886.]— Uodel  ICarine  Bnginee.  —  The 
engines  would  do  for  any  boat  into  which  they 
can  be  placed  ;  but  they  most  oertamly  will  not 
drive  Koy  boat  at  10  miles  an  hour  even  with  the 
tide.  Test  the  boiler  according  to  directions  given 
last  week^  p.  331.  But  suppose  your  model 
finished,  and  the  ensines  will  drive  it  at  the  rate  of 
10  miles  an  hour,  what  are  you  going  to  do  with 
it?  Models  of  the  kind,  which  are  in  reality 
"  models ''  of  nothing  at  all,  serve  only  to  show  the 
skill  of  the  workman,  and  are  utterly  useless  when 
finished.— EssAB. 

[46911.]— Lathe.— If  choice  lies  between  a  4in. 
with  baokgear,  and  a  5in.  without,  the  former  will 
be  most  useful,  as  by  it  you  will  be  able  to  turn 
metal.— X.  P. 

[46926.]— BegUdlngCandle8tlokfl.—How  can 
anyone  answer  this  question,  without  knowing  the 
material  of  which  the  candlesticks  are  made  ?  By 
the  fact  that  leaf  is  mentioned,  they  may  be  wood ; 
but  the  querist  seems  to  be  further  in  doubt  whether 
he  wants  gold  or  bronze.— Dubbx. 

^  [47000.]— Uodel  Steamboat.— The  dimensions 
given  by  **  Amateur  **  for  the  engine  and  propeller 
would  do  verv  well  fer  his  boat,  but  it  is  hardly 
long  enough  for  a  boiler  6in.  long ;  and  instead  of  a 
round  boiler  I  should  recommend  one  made  to  fit 
the  slume  of  boat,  and  about  5b.  long ;  and  if  the 
top  of  nreboz  is  corrugated,  you  would  get  as  much 
heating  surface  as  a  plain  boiler  6in.  long  would 


giye.  The  propeller  should  have  onlv  two  bladee, 
with  a  fine  pitch.  The  lamp  should  be  made  as 
shown  in  sketch,  the  object  being  to  keep  the  sup- 
ply of  spirits  away  from  the  boiler,  and  well  above 
the  bottom  of  tubes  and  burners,  which  should  be 
filled  with  wick  as  shown  in  sketch,  to  act  as  a 
•liphon,  and  so  keep  the  burners  regulariy  supplied 
with  spirits.    You  should  have  two  of  these  tubes, 


with  two  burners  on  each,  about  fin.  diam.  The 
ezhaust  steam  should  be  turned  up  chimney.  The 
whole  of  the  metal- work  should  be  as  light  as  pos- 
sible consistent  with  safety,  as  the  boat  is  rather 
■nail  for  a  steamer.  If  you  can  refer  to  back 
Bombers,  you  wiU  find  plenty  of  information  on 
the  eonwtruotion  of  boilers  for  model  steamboats.— 
B.  L.  P. 

[47004.]— Bread.— In  the  issue  of  9th  June, 
your  correspondent  has  quite  overlooked  the  drift 


of  "A  Disguited  Foreigner's "  queij.  No  one 
can  doubt  that  the  bread  on  the  Continent  is  infi- 
nitely superior  to  that  made  in  this  country ;  we 
have  only  to  consult  our  travelling  friends  on  that 
head.  What  be  wishes  te  know  is,  as  I  take  it, 
what  do  the  Austrians  (who  have  the  name  of 
being  the  best  bakers  in  the  world)  and  other 
foreigners  use  in  the  making  of  their  bread  that 
Britishers  do  not?  Of*  course,  we  do  not  call 
''Yankees  "  foreigners :  they  have  more  or  less  the 
habits  of  Britishers,  and  further,  what  judges 
could  there  be  where  there  are  few  professional 
bakers,  where  in  most  places  they  bake  for  thein- 
selves,  not  being  able  to  purohase  the  commodity 
from  bakers,  and  scarcely  any  of  them  used  to  good 
bread — certainly  not  such  palatable  bread  as  the 
Europeans  make.  The  question  is  not  so  much 
what  makes  the  English  bread  bad,  as  what  makes 
the  Continental  bread  so  good,  and  this  is  a  thing 
a  good  many  of  us  would  like  to  know.— Sejcpsb 

Fn>ELI8. 

[47016.  ]— Bepalrinff  Ebonite  Dlah.-Ebonite 
dishes  when  broken  are  very  awkward  thin^  to 
repair.  The  only  safe  method  of  mending  is  to 
make  a  small  metal  frame  to  fit  over  the  broken 
comer,  and  then  to  cement  this  frsme  tightly  to 
the  comer;  the  dish  may  then  last  a  long  time,  but 
all  attempts  to  rejoin  the  broken  comer  will  fail, 
unless  there  ii  a  strongsupport  underneath  to  keep 
the  comer  rigid. — W.  J.  ^Ii^oabtbb. 

[47029.  ]-DlflEloulty  with  Ooll.  —  To  Mb. 
LjlNOASTBB,— In  the  first  place,  frosa  your  query  I 
fear  that  the  insulation  of  primary  is  bad,  and 
that  as  the  primary  is,  it  is  insufficient  to  induce 
the  strength  of  current  that  the  secondary  ought 
to  produce  ;  and,  secondly,  the  joinings  of 
secondary  are  faults,  each  one  taking  away  from 
length  of  spark.  I  would  rather  use  only  half  the 
quantity  without  a  join  than  all  that  you  have 
with  a  number  of  joinings.  You  should  also  have 
had  better  insulation  between  primary  and 
secondary :  the  thin  layer  of  paraffin  is  insufficient. 
I  would  advise  you  to  unwind  part  of  the 
secondary,  then  test  with  battery  until  you  get  the 
iin.  spark  again ;  then  put  plenty  of  paraffin 
around  coil,  and  bake  it  for  a  mght,  clean  off  the 
outside,  and  having  carefully  gone  over  every  joint, 
resoldering  where  necessary,  rewind  the  wire,  gra- 
dually thiokeniag  it  to  the  centre  of  coil,  leaving 
the  ends  bare,  something  of  this  shape  O ;  then 
test  after  every  two  layers,  and  if  spark  increases 
in  length  go  on  windmg;  but  the  moment  the 
spark  seems  to  be  going  back,  stop  winding ;  put 
in  paraffin  and  bake  again.  1  think  you  wUl  then 
have  a  good  coil.— W.  J.  LuroAffiBB. 

[47043.] — Oaxnera.— ^You  will  have  to  give  more 
information  about  your  lens  before  anyone* can 
assist  you;  Say  in  another  query  how  many  lenses 
there  are  in  it,  and  the  diameter  of  the  lenses.  I 
am  afraid  you  have  a  centre  lens  only,  belonging 
to  a  *'  Jamm  "  ;  if  you  have,  it  is  of  no  earthly  use 
without  the  other  part.— W.  J.  Laitgastbb. 

[47053.]— A  Qneatlon  for  Speotrom  Ana- 
lysis.— ^I'his  is  not  a  question  for  spectrum  analysis 
at  all.  It  has  only  to  do  with  the rf  flection  of  light 
by  the  roughened  surface  of  the  glass ;  this  scat- 
tered reflection  does  of  oourse  prevent  direct  suo- 
shine  entering  the  oonservatory ;  bnt  the  light  that 
does  enter  differs  only  in  quaati^  from  what  would 
enter  if  the  glszing  were  of  dear  glass.  Why  don't 
you  have  hsif  a  dozen  of  the  panee  removed,  and 
clear  glass  put  in  just  where  the  sun  would  shine 
through?  Even  then  I  am  afraid  the  plants  would 
not  thrive,  and  that  the  question  would  still  be  an 
open  one  as  to  the  cause.— W.  J.  Laxcastbb. 

[47054.]— Inoandesoent  Lamps.- Don't  at- 
tempt to  liffht  one  of  the  lamps  with  Leolanch^ 
cells;  itwifionlyend  in  failure.  You  may  get  a 
li^ht  for  a  few  seconds,  and  then  it  will  be  aU  over. 
Bigup  a  few  Bunsena,  and  the  effect  will  be  good. 
— W.  J.  LurcAflTSB. 

[47055.]— Cardboard.— The  use  of  cardboard 
for  shutters  is  a  failure.  Better  ^et  a  piece  of 
of  tm  willn 


hlackened  block^tin ;  one  sheet 
number  of  shutters.  You  might  get  a  14  bv  10 
ferrotype  plate,  and  cut  it  up  into  9|  plate  shut- 
ters, or  4!  plate.  This  will  cost  you  about  5d., 
and  is  already  blackened.  By  the  bye,  you  can 
make  a  nice  dark  alide  ont  of  ferrotype  plate. 
Make  a  block  a  little  larger  than  plate,  then  bend 
over  it  the  ferrotype  plate,  and  make  a  flange  in 
front  sufficient  to  allow  the  shutter  to  slide  down ; 
then  remove  the  block,  bend  over  the  top  piece, 
and  let  this  go  lower  down  than  the  other  parts  to 
allow  shutter  to  slide  over.  Now  cut  out  a  thin 
wooden  frame  just  large  enough  for  plate  to  drop 
in,  and  to  fit  tightly  into  dark  slide,  join  up  the 
comers  clean,  and  solder ;  put  two  little  tum  but- 
tons on  to  carrier  to  keep  plate  in  place,  and  the 
slide  will  be  made,  and  will  work  very  welL— W. 
J.  LairoABTBB. 

[47056.]— Baoterla.-!  am  very  thankful  to 
Mr.  Thorns  for  his  kind  reply  to  my  query  f  bat  he 
has,  unfortunately,  mistaken  the  purpone  of  the 
barm  in  question,  which  being  **  intended  for 
distilling— alcoholic  fermentation,"  and  my  obj(Ct 


with  it,  to  obtain  as  thorough  and  low  an  attenua- 
tion as  possible,  the  remedy  so  kindly  suggested 
is  hardly  applicable,  as  I  work  on  the  thick- 
mash  system,  and  nothing  is  strained,  all 
** grains**  passing  through  the  fermenting- tuns 
and  stills.  With  your  kind  indulgence  I  will 
explain  further,  hoping  that  Mr.  Thoius  will  again 
reply.  The  barm  is  made  from  50  per  cent,  each 
of  rye,  barley,  and  malt  meal,  mashed  with  water 
at  185^  Fahr.,  or  so,  in  order  to  give  it  the  proper 
consistency  and  saccharine  concentration,  when 
mashed  to  150?  temp. ;  it  is  then  covered  ifor  two 
hours,  when  oovers  are  removed,  and  it  remains 
open  for  ten  hours  more  before  being  roused, 
which  ronsing  is  continued  every  two  hours,  till  a 
proper  acidity  (as  indicated  by  Ludersdorf 's  oxy- 
meter with  ammonia)  is  observed.  This  takee 
about  24  hours,  the  temperature  of  the  barm  mash 
being  then  about  124'  Fahr.,  and  the  addity  from 
If  to  2k  It  is  then  cooled  as  rapidly  as  possible  to 
66®  Fimr.,  mother  added,  and  after  a  good  rousing, 
again  covered.  After  nine  hours  the  mass  is 
generally  found  to  be  nearly  half-attenuated,  and 
to  be  of  a  temp,  of  8t°  Fahr. ;  the  mother  is  then 
taken  off  and  rapidly  cooled,  while  the  mass 
remains  another  hour  or  two,  and  is  then  put  into 
the  fermenting-tun  with  the  mash  to  be  fermented. 
The  quantity  of  barm  is  7  per  cent,  to  8  per  cent, 
weight  (of  meal)  of  the  mash  fermented,  and 
attenuation  ought  to  arrive  at  1002  (Bate  S.  0-.), 
temp.  60*  Fahr.  (this  •being  a  filtered  sample  from 
mass),  in  48  hours :  pitching  temp.,  66®  Fahr.  My 
remarks  on  barm  not  always  rising  to  the  surface 
will  now  be,  perhaps,  better  unaerstood.  Such 
skimmings  never  show  any  other  than  pure  toruTm 
germs.  Sometimes  a  lacoc  rod  will  appear  ;  but 
verv  rarely,  although  fermenting  htam  abounds 
with  them.  This  system  of  making  yeast  is  general 
all  over  the  Continent.  I  do  not  think  now  that 
Mr.  Thoms  will  recommend  the  use  of  sedimentary 
yeast,  and  am  sorry  that  the  misunderstanding  as 
to  the  rising  of  the  barm  arose.  Will  Mr.  Thoms 
please  tell  me  the  way  to  prenare  the  ash  of  car- 
bonised raisins  or  grapes,  ana  give  me  also  his 
opinion  on  the  use  of  ammonia  for  invigorating 
the  growth  of  our  toruiss  ? — Ciqnbt. 

[47065.]— Gaifre*s  SCedioal  Battery.— The 
oou  in  Gaiffe's  is  a  little  induction  coil  without  a 
condenser.  You  can  make  one  easily  with  primary 
and  secondary  circuits.  I  make  a  little  coil  that 
you  can  almost  put  into  your  waistcoat  pocket,  that 
would  give  you  more  current  than  you  would  care 
to  receive.— W.  J.  Laivcibtbb. 

[47069.]  —  Fruit-growing.  —  The  "  Fruit 
Manual,'^  by  Dr.  Hogg,  published  at  171,  Fleet- 
street,  and  8cott*s  **  Orchardist,**  are  two  most 
useful  works  on  fruit-trees.  The  latter  was  pub- 
lished by  H.  M.  Pollett,  10,  Bridge water-gardena, 
E.G. ;  but  don*t  rely  too  much  on  manuals  in 
planting.  See  what  kinds  suit  your  own  neiffh- 
Dourhood  best,  or  you  may  be  led  into  error.  Dr. 
Hogg  is  a  well-known  authority  on  fruit-trees,  and 
Mr.  Scott  is,  or  was,  a  practical  orchardist  at  Mar- 
riott, Somerset. — Bxtjl. 

[47093.]— Double  Steam-Ohest.— Hoping  that 
I  understand  your  case  correctly,  I  should  like  to 
suggest  the  plan  shown  in  the  sketch,  where  the 


valves  used  in  the  old  arrangement  work  in  one 
steam-chest.  This  valve-chest  could  be  made  by 
bolting  each  of  the  original  valve-chest  flanges  to 
one  of  the  flansrea  of  the  middle  part  of  the  casing 
of  such  a  wid&  as  to  keep  the  faces  l|ln.  apart. 
Tou  require  then  only  one  steam- pine,  which  may 
be  bolted  to  a  branch  on  the  miadle  part  of  the 
casing.  The  exhausts  must  be  joined  by  a  short 
double-elbow  pipe,  with  a  branch  foi  the  exhaust- 
pipe  (B  in  the  sketch).  If  the  discs  of  your  eoeen- 
tncs  are  split,  it  is  easy  to  change  their  positions 
from  outside  to  inside ;  if  not,  as  is  often  the  case 
in  models,  I  can  see  no  other  way  but  to  make  new 
eccentrics  with  such  diaos.- B.  Kahthack. 
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[47093.1— Double  Steam-Ohe«t.~I  Bbould  fay 
that  **  J.ILL."  could  oanly  arranga  hia  TalvfB, 
&0. ,  as  he  reqairea.  If  he  will  aa^  what  the  length 
and  hreadth  of  his  ezhaost  port  is,  and  the  length 
of  shaft  availahle  to  pot  his  eocentncs  on,  I  shall 
be  glad  to  give  him  a  sketoh  for  the  same.— 
O.LC.B. 

[47094.]— Combustion  of  OoiO.  — If  frae^ 
supplied  with  air,  the  prodaots  of  oombnstioci  wul 
be  carbonio  anhydride  CO,  and  water  H^.  In 
lOOowt.  of  coal,  we  hare  per  qaestion  88  42owt.  of 
oarbon,  S-Oswt.  of  hydroffea,  and  6'97  owt.  of 
oxygen.  Since  in  water  "HJO  the  proportion  by 
weight  of  fi  to  O  is  I  :  6,  the  atoodo  weight  of 
oxygen  being  16,  the  qnantity  by  weight  of  O 
necessary  to  oon^ert  6'<Slcwt.  of  hydrogen  isto 
water  is  5  61  x  8  »  44  88.  (Nmilarly  since  in 
carbonio  aahydride  CO>  the  propoition  by  weight 
0fCtoOls8:8,the  atomic  weight  of  C  being  1% 
the  qnanti^  by  weight  of  O  necessary  to  eoBToit 
88'4fewt.  of  o«rbon  into  OOiis  S-Srds  of  88-44  «> 
38^*798.  Therefore,  the  total  weight  of  oxygen 
required  to  bom  ^e  H  and  0  is  44*88  +  285*79  => 
280  67ewt.  But  of  tiiis  amovnt  5-9rewt.  ace  sop* 
plied  by  the  coal ;  therefore,  weight  of  oxygen  re- 
qoired  from  tbe  air  is  280-67  ~  5-97  »  274*7ewt. 
Now,  oxygen  by  weight  in  the  air  ia  23-16  per 
cent. ;  therefore,  weight  of  sdr  necessary  to  supply 
274*7owt.  of  oxygen  is  1  /  2316  of  2,747,000  = 
l,186owt.  approximately.  Therefore,  weight  of  air 
necessaiy  to  burn  20owt.  of  ooal,  and  l-5th  of  this 
is  293ewt.— Mii>K. 

[4709i.]>-Combu8tlon  of  OoaL—In  20cwt.  of 
cottl  we  have— 

H....^^-^=    M22cwt. 
0....^^^:?Z   «    M94Dwt. 

20d«rt. 
The  combining  weights  of  C,  H,  and  O  tedog  12, 1, 
and  16,  we  reqaire 

32  y   17-684  ^  47-1570^1  of  O  to  form  CO, 

and   ^^  ^     ^'^^  -    8*976cwt.ofOtoform  H,0 

Thus,  total  weight  of  O  required  for  complete  oom- 
bostina  =  W  133.  l-194owt.  being  ia  the  coal, 
54*930  have  to  be  taken  from  the  air,  which  con- 
tains 23*14  per  cent,  of  O.    The  weight  of  air  re* 

quizad  is  then  ^t^  J^.M  «  287-4owt  of  air,  or 

2^942  cubic  faet  of  air.  (In  practice,  mochmore 
air  is  supplied  to  f  ornaoea.)— B.  Kahtoacsl 

[47094.}— Oombnstion  ot  OoaL— The  oom- 
biniug  weight  of  oarbon  is  12.  and  that  of  oxygen 
16 ;  therefore  12 jNsts  of  C  wiU  require  2  x  16  « 
32  parts  of  O.  The  atmoaphere  ooutains  about  23 
of  O  ia  CTery  100  parte  by  weight.  We  most  now 
find  by  proportion  what  weight  of  air  ooutains 
32  parts  of  O.  Thus: -32  X  100/28  =>  189'13l. 
To  find  the  weight  of  air  required  for  the  00m- 
Irastion  of  a  body  containing 

Carbon 88-42parts 

Hydrogen   o-til    „ 

Oxjgeu    5*97   „ 


a  solution  of  a  particular  case,  I  shall  be  happy  to 
offer  him  one  if  he  will  furnish  oarticulars ;  but  if 
he  requires  a  general  one,  I  would  refer  him  to  Dr. 
Zeuner's  method  as  found  in  Banldne's  *'  Useful 


Boles  and  Tables.**  Query  3 :  Let  A  B  C  D,  Fig.  2, 
represent  tank  with  inoTined  base.  Through  centre 
of  CD  draw  F E  Q;  h'E  =  mean  pressure,  AD  = 
greatest  pressure,  and  A"C  =  least  pressure ;  total 
pressure  on  base  =  area  of  C  D  x  A'E.— LiauBXisr. 

[47098.]— Bngine  CluerleB.— 1.  The  angular 
advaaoe  can  be  found  graphically,  and  by  the 
formula  sin.  (aaignlar  distanee)  «  lead  -f  lap/ 
throw  of  eocentrio.  In  Fig.  LCD  represents  the 
travel  of  the  Talve.  and  C  E  D  F  the  eccentric 
circle.  Bisect  C  D  at  O,  and  draw  E  F  perpendicular 
to  it.  On  O  D-from  O  mark  off  lead  +  lap  on  the 
same  scale  as  C  D.  If  O  B  repietents  this  distanee, 
draw  A.B  perpendicular  to  C  D,  join  A  O,  and 
AO  B  is  the  angular  adYanoe,  its  aine  being  equal 
toOB/AO=lead-fUp/i  travel.  2.  In  Fig.  2 
let  AB  CD  represent  the  cylinder,  EF  the  piston 
in  a  giyen  position,  K  P  or  B  the  oGuneoting-rod, 
O  P  the  crank,  and  O  the  centre  of  cranlc..8haf  t 


Total 


100*0 


We  must  first  find  the  weight  of  O.  required  for 
88-42  parts  of  C.  This  we  do  by  proportion.  If 
12  requires  32,  how  much  will  88  42  require  ?  The 
hydrogen  would  bum  to  form  water  (ifaO).  The 
combiuing  weight  of  H  is  1 ;  therefore  2  parts  of 
H  will  require  16  of  O,  in  the  same  way  as  for 
the  C.  We  must  now  find  how  much  O  is  required 
for  the  5*61  parts  of  H.  We  now  know  how  much 
O  is  required  for  the  combustion  of  the  C  aad  H, 
and  must  now  subtract  the  6*6ljparts  of  O  ia  the 
body  from  it,  so  as  to  obtaia  fne  amount  of  O. 
required  for  the  combustion  of  the  whole  body. 
We  must  now  find,  as  in  the  fiiat  part,  how  much 
air  contains  the  quantity  of  oxygen  calculated. 
To  find  the  weight  of  air  re(|uired  to  bum  20awt. : 
we  know  how  mnoh  is  required  to  bum  100  parts ; 
how  much  will  be  required  to  bum  20  parts,  sup- 
posing the  whole  amounts  to  be  in  cwts  ?  Pro- 
portion again.— BuBSTTB. 

[47098.]  —  Bngine  daeriea.— I  will  answer 
query  2  first.  Let  D  A,  D  B,  Fig.  1,  be  the  posi- 
tion of  the  crank  at  the  beginning  and  end  of 
stroke.  A  B  represents  length  of  stroke  of  i>isto& ; 
A  D  =  half -stroke  of  piston,  and  anjr  portion  of 
A  B  represents  distance  traveled  by  piston.  Pro- 
duee  AB  indefinitely,  and  take  AC  =  length  of 
connecting-rod  t>etween  centres.  About  AB,  as 
diameter,  dssoilbe  a  drde  A EB  F.  X^  A  s  posi- 
Hon  of  stroke  at  whioh  it  is  desired  to  ffaid  angle  of 
crank.  Then  lay  ofP  mC  a  A  C,  and  with  centre 
(T  and  distahce  CA  describe  arc  of  circle  OitH 
joinOD.  Let  arrow  indicate  direction  of  rota- 
tion, then  G-  D  A  =  angle  of  crank  at  given  pori- 
tion  of  piston.  With  renrd  to  query  1,  the 
solution  is  entirely  reUtire.  If  <*Phenix '  'requires 


the  risk  will  remain  as  long  as  ooal-niuuog  ezhti. 
It  may  be  that  by  more  perfect  TentUauon  sad 
the  use  of  fans  a  better  drculation  of  ur  may  bs 
obtained ;  then  the  risk  would  be  lessened,  bat  tldi 
will  take  time.  There  are  precautioDs,  of  oomss, 
taken  now,  and  the  inspectors,  I  believe,  arairecy 
useful  men.  The  training  of  minioe  eoginsen 
is  now  very  different  to  n^hat  it  was  20  yean  sgo, 
and  it  will  still  improve.^  W.  J.  Lmxqibtesl 

[47106.]— Dry-Plata  Photography.— A tiinple 
lens  may  mean  anything,  just  as  a  sinsle  Isas  is 
used  to  denote  either  really  a  single  teas  or  sn 
achromatic  lens.  However,  use  an  aduosutic 
lens,  you  can  have  them  now  cheap  enough.  Doa*t 
try  to  work  with  bad  tools,  get  good  ones,  snd  do 
good  work.  Many  a  man  has  been  ruined  ss  a 
workman  by  havmg  only  bad  tools  to  woiik  wilk, 
and  in  phctography,  a  bad  lens  wilionl^beasoam 
of  annoyance  and  disgust.  It  may  be  that  Os 
amateor  possessed  the  gerais  of  saoeeM,  to  te 
annihilated  by  a  bad  lena.  Bmulaty  mesne  to  f  * 


Also  call  tiie  stroke  8  the  remainii^  part  of  the 
stroke  at  a  given  poeition  S'.  Then,  if  Gfi  are 
the  positions  of  iC  at  t>aginaing  and  end  af  stroke, 
KH  =  8\  HLB.  and  because  OL=:OPb3/2. 
HO  sB-8/  2:  therefore,  KO  »Kfi  +  HO 
«=S'+B-8/2.0P=r8/2andKP -=E.  We 
can  now  easily  find  sin.  6  (=  sin.  POK)  by  the 


foimaU:  Sin.  A  /2  =  a/ ""I^lh^LzJl  where 
B+8/2+S'  +  R  -8/2 


POK^  8 


into  an  emulsion.     Soaking  a  gelattne  film  in  a 
saturated  solution  of  alum  will  harden  it— W.  J. 

LlNGJLBrB&. 

[4710ft.]— Oymnaatlcs.— The  following  ««• 
dae  would,  I  think,  be  beneficial^— Tiske  ap  year 
position  with'the  feet  together  and  at  xi^  aiwies, 
the  left  foot  pointing  to  the  front ;  step  to  the  boat 
with  the  left  foot,  keeping  the  right  foot  flm,  and 
thefeetatlUat  right  angles.  The  ate^  shoddbe 
about  a  yard.  Keep  the  rear  leg  qmte  stBi(lit 
and  the  front  one  bent;  with  the  left-hand nsip 
the  thigh,  just  above  fhe  knee,  and  with  the  lUhft- 
hand  seiae  one  of  the  bells  (which  should  be  jest 
in  front  of  you),  and  raise  it  above  the  shealder, 
bending  the  arm  during  the  ascent,  and  raising  it 
to  the  fun  extension,  leaning,  meanwhile,  with  the 
left  arm  on  the  left  knee ;  put  down  the  bell  sod 
raise  it  again  six  times  as  before,  then  step  bask 
and  step  forward  with  right  foot,  and  repeat  the 
exercise  with  the  left  arm.  After  this,  go  thxoagb 
the  same  exercise,  only  raiung  both  the  beUs,  fiat 
with  left  foot  forward  and  then  theright.  I  dunkit 
would  be  best  to  use  both  arms,  only  I  shoud 
use  a  heavier  bell  with  the  left  arm— ssy  I6lb.  sad 
101b.  with  the  right,  although  after  pcaotioeflieBB 
weights  might  be  considerably  increased.  Ttais 
would  tend  to  equalise  the  two  shonldesi.  T^e 
position  is  vesy  important,  and  ehould  be  earefaOy 
studied.  I  shaU  be  pleased  to  give  fufthflr  ym- 
ticulars,  if  not  dear.    I  send  figure  of  the  po«B«n 


=  B  +  8'/2,*  =  8;2,c -S'  +  B -6/2.  (8)  In 
T\^.  3  let  H  be  the  head  of  water  at  B  C  in 
feet,  H'  that  at  AD.  Then  the  average  head 
H  +  H'/2x-434  xthe  eurfaoe^f  tndine  base 
in  square  inches  gives  you  the  total  pressure. — 

R.  KUVTHAOK. 

[47101.1— Polypna.— Not  long  ago,  I  read  in  a 
mraicalpvper  of  a  very  simple  and  efficacious  way  of 
getting  rid  of  na«al  poljput.  Dr.  Oesarini  injects 
with  a  fine  squirt  (as  used  for  subcutaneous  injeo- 
tion  of  morphia)  4  or  5  drops  of  chemioariy  pure 
acetic  add  ia  the  polypus,  wnich,  four  to  five  days 
after,  wipers  away.  A  serious  operation  is  very 
seldom  required.  This  operation  is  painless. 
Should,  after  the  lapse  of  many  years,  tbe  polypus 
reappear,  perform  the  same  operation. — C.  W. 

[47103.]— Bsploaiona  in  OoUierles.— You 
wonld  be  inatile  to  do  any  good  by  introducing 
nitrogen  into  the  pit.  The  nitrogen  would,  if  in 
I  sufficient  quaatitieB  to  dilate  the  exploeive  gases, 
oMrel?  add  another  terror  to  tiie  mmeia,  prodo- 
oiag  deatii  from  oxygen  atarvation.  Better  have 
ttie  expfcosiea  and  an  instant  death  than  be  gra- 
dually starved  to  death  through  waatof  oxygea. 
The  death  of  a  nftnar  from  an  explosion  is  in  all 
probability  a  very  rapid  one,  exoep^  of  course, 
when  imprisoned  by  falling  roCk,  ana  how  much 
worse  was  the  death  of  the  123  who  petiBhed  in 
the  hlaok  hole  of  Oalontta.    It  seems  to  me  that 


with  the  beU  raised.    If  possible,  "D.  D.  M.  L." 
should  coosolt  Madaren's  ^'Phyaioal  Edaoation." 

~HSHI8U8. 

[47111.]— To  Kr.  Lanoaster.-— I  do  not  kLOW 
of  any  source  from  which  you  will  gain  more  m- 
f ormatioB  aboot  small  dynamoe  and  atorage  e#i 
than  in  the  pages  of  «*ours."  Ositaixdy  ^ere  is 
^<  electric  light,^  eleotridasu,  ''telegraphio  mess^'* 
fte.,  which  oontatn  accounts  of  Imwe  naehines. 
Kow  to  tell  you  the  truth— and  I  would  not  mis- 
lead aaingle  reader  of  "oute"  wriandynaBSoeaBya 
^  f  aiinre,^'  and  it  wiU  be  some  ttBuetM^otaaaytUBg 
really  good  will  be  made.  The  etori^  esRs  ave 
almost  equally  bad.  I  cannot  get  60  per  cent,  out 
of  tiiem  of  the  current  used  up  in  charging  tbem. 
There  ia  a  lot  of  bosh  written  about  them  by  msn 
who  ought  to  know  better.— W.  J.  LiNCiszBfi. 

[47121.]  —Indian  X«ocoa.  —  In  aaawer  to 
**Boasell,"  I  send  the  following  particulars  of  sobss 
locos,  for  Bombay,  Baroda,  and  Central  India 
Railway,  which  came  out  in  March  and  February, 
1H82.  They  were  built  parUv  by  the  Vulcan 
Eogine  (}ompaoy,  Newton-le- Willowa,  and  partly 
by  ICessrs.  Stephenson  and  Co.,  Newcastle.  The 
loeo  in  question  is  an  eight-wheeled  oasu  hawing 
four  coupled  wheels  and  a  bogie.  The  priaeM 
dimeasionsare:- Qao^a  of  road,  Mt.  6ia. ;  4J#n 
dam,  17in.by24in.;dmiag-wbeeldiaai^6ftll«.; 
bogie,  8ft.  Tin. ;  wheel-base  of  bo«ie.  6lt.  (Sla.; 
centre  bogie  to  centre  driven,  9ft.  6in. :  wha»« 
base  of  coupled,  8ft ;  from  leadmg  baiEsr-bsamtD 
trailing  buffer-beam,  25ft  lUin. ;  whsel  basa 
total,  20ft.  2in. ;  h.  s.  of  tube^  1,019  sq.  ft;h.  •■ 
of  firebox,  90  sq.  ft ;  grate  area,  16|  sq.  ft  Bel« : 
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lesgtb,  lOffc. :  diam.  outride,  4ft  7&Sn. ;  thiclcness 
of  pUtes,  iixi. ;  thiokness  of  tabe-pl&tes.  fin. ; 
pttoVof  rivets,  liin. ;  diameter  of  rivets,  13-16in. 
Firebox  caoiog  is  flash  with  boiler.  Length  of  fire* 
box  4ft.  lOiin. ;  breadth  at  bottom,  4ft.  7iin. ; 
thiflknesiof  pI&teB,  4in.  Smokebox:  length  ont- 
side^  2ft.  8gin. ;  breadth,  5ft.  2|in. ;  diameter  of 
doorway,  4ft.  lio. ;  thickness  of  plates  |1n. ; 
diameter   of   rivets,    ftn. ;    pitch  of  rivets,  'i^in. 


fib 


a^ 


U- 


CD\ 


lAjJs^  B^^^f^'J 


U-5^4 


Chiffln^F*  of  BB  Skafloidshire  iron  with  polished 
copper  eap.  Length,  4ft.  lin. ;  diameter  inside 
at  top.  If  ^  3)in. ;  diameter  inside  at  bocton,  1ft. 
5^ ;  plates,  3-16in.  and  1-I4in.  Anh-pan  door 
made  to  work  from  foot-plate  independentiy. 
Thickness  of  plates,  6-6ia. ;  depth  of  ash- 
pan,  Ift ;  ^dth  of  ditto,  4ft.  iin.  Number  of 
tidicB.  189  ;  length,  10ft  6|in.  ;  dianu  out- 
side,  2in. ;  at  smoke-box  a  length  of  4in.  is  24in. 
diam.;  thickness  13  W.G.  atsmokebox,  lOW.G-.  at 
firebox ;  aafety  valves,  Bamaboltom,  blow  off  at 
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liWb. ;  blast-pipe  cast  iron ;  diam.  nozzle,  4|In. ; 
hitght  3ft.  Gin. ;  distance  from  centre  to  centre  of 
cyL,  2ft.  Sin. ;  distance  from  valve  spindle  centres, 
d^in.  The  valve  motion  is  of  Atlen*s  atratght-link 
^pe,  axlee  of  Yorkshire  iron.  Driving  and  trailing, 
mam.  at  centre.  Tin.  and  6iu. ;  diameter  at  wheel, 
Sfiiu ;  diaa.  at  bearing,  7in. ;  buffers.  Tarlon's 
patent ;  buffer  beam  tea£  Injeotors  are  by  Messrs. 
Sharp,  Stewart,  and  Co.,  Atlas,  Class  F,  No.  9,  two 
to  each  en^e.  Smith's  vacuum  ejector  and  brake 
are  fitted  to  work  from  left  side.— B.  W. 

r47130.]-'Beoo«attav  Orffan-Ptpas.T^' J.  E. 
B.^*  fltoes  not  say  whether  his  pipes  ase  wood  or 
meM.  I  may  inform  him  that  I  have  made  tha 
biMom  octave  of  a  principal  of  sine,  scraped  them 
bright,  and,  alter  bamishwg,  gave  t^m  a  ooat  of 
pale  famish,  and  ti^ey  look  well  and  keep  4heir 
pefish  excellently.— firinoiacAairsB. 

[47132.]  -  Hfismorrlioldfl.  —  H  "  Grateful  " 
wul  follow  the  following  prescription  of  Dr. 
OoUon,  Jan.,  I  think  he  will  very  soon  get 
rilieved.  Make  some  camomile  tea,  pour  out  a 
saacarful^  add  thereto  10  drops  of  '*aquaplumbi," 
^  in  a  pad,  and  place  this  on  the  piles ;  as  soon  as 
it  ^ets  d^  wet  it  again.  In  a  few  days  the  piles 
thnvel  together.  Inwardly  you  take  homoeo- 
pathic noz  Tomica  as  long  uyou  fi9el  the  pies, 
and  oontinne  vrith  the  pads.  Take  tile  sixth  dflu- 
tkA,  three  doses  a-day— i.#.,  moming,  mid*d|^, 
and  evadng.  half  an  hour  before  eating.  The 
dose  is  one  drop  to  a  tablespoon. — C.  W. 

^7i43>}— Ahwnittinin.^This  is  rather  a  oool 
nqiBest.  The  i|aesEiBt  haa  diseovered  a  method  of 
ohtaintag  aimmwnin  easily  (which  means  a 
■edetste  fortune)  exeen^  eae  step»  and  he  plaeidly 
aahi  1km  readers  of  the  £2raLiBH  Mbohawio  to  give 
kin  the  iofoimation  required  to  ooaiplote  his  pro- 
cess, without  the  slightest  hint  of  paymeat  The 
analytiisal  separation  of  Al  and  Za  is  easy 
enough ;  but  that  is  not  what  it  needed :  and  the 
separation  of  metallic  aluminfum  from  its  alloy 
wuh  zinc  is  a  much  more  troublesome  problem. — 
Wx.  JoBir  Qket,  Slswiok  Science  School. 

[47146.]— Tin  Plataa.— The  following  is  the 
^erally  employed  to  reader  the  plates 
ily  dean.  They  ate  first  immersed  for 
fear  or  five  mtnutee  in  dilute  suli^iaric  acid,  then 
they  an  raised  to  a  red  heat  ha  a  reverheratery 
fiuuaeu,  and  when  cool  hammered  flat  To  re- 
Jaeve  eoUea  of  oxide  they  are  then  passed  through 
reDers,  after  which  they  are  kept  for  about  two 
hours  in  a  mixture  of  bran-and- water  whieh  has 
become  sour  from  exposure,  thence  they  are  traas- 
itiTed  to  a  vessel  eontaining  a  mixture  of  dilute 
sulphuric  and  hydrochloric  acids.     Lastly,  they 


are  sooured  with  bran,  and  may  then  be  kept  for 
any  length  of  time  in  pure  limewater.  In  some 
works  siter  bein^  scoured  they  are  further  cleaned 
with  hydrodilonc  acid  holding  zinc  in  solution. 
After  being  so  prepared  tiie  plates  are  plunged, 
one  at  a  time,  into  a  vessel  of  melted  tallow,  and 
after  being  kept  in  this  for  an  hour  they  are  im- 
mersed in  tiie  oath  of  melted  tin,  over  which  is  a 
stratam  of  grease  3in.  or  4i&.  thick.  Here  tiiey 
axe  kept  for  about  an  hour  and  axa  then  allowed  to 
dxein.  After  this  they  are  again  plunged  into  a 
•soond  bath  of  pure  tin,  and  exoess  of  tin  removed 
hy  heating  in  a  bath  of  tallow;  the  tin  melta  and. 
ooUeots  at  edge  of  the  plate ;  when  oool  this  margin 
is  finally  reduced  bjr  dipping  tlie  edg^  af  the  plata 
intatia  kept  at  a  high  temperature ;  the  anperflu- 
ous  BMtal  is  quickly  fused  abd  then  detaohed  hj  a 
diarp  blow,— Mioa. 

[47161.— Waahlag-Kaohine.— The  way  that 
I  would  do  ^is  would  be  to  bore  an  auger-hole, 
the  sise  cf  the  sqnare  of  the  iron,  right  through 
the  rolle^  drive  the  axle  through,  also  drive  a  ring 
of,  say,  4lia.  diameter  by  |in.  thick,  and  about  lin. 
deiep,  with  one  edge  hammered  sharp  into  each  end 
9i  the  wood ;  and  finally  drive  four  iron  wedges 
between  this  hoop  and  the  axle  at  each  end,  and 
you  will  have  a  firm  fixture.— J.  J.  A.,  Liverpool. 

[«7162.]-Vlald-aiaa8.— If  <*Spot.lens"  k 
quite  saze  ttiat  the  spots  are  in  the  cement,  let  him 
take  one  o*g.apact  first  by  warming  it  over  a  hot 
plate,  and  uien  boiling  the  sepaxat«l  lenses  iu  tur- 
pentine or  spirits  of  wine.  When  quite  dean  and 
ocy,  pot  the  eoooave  lens  on  the  plate;  when 
warm  drop  a  little  Canada  balsam  into  the  centra 
of  lens,  aad  oaref  oUy  slide  the  ooavax  lens  into 
its  place,  taking  care  that  the  same  surfaces  touch 
as  before  separation.  Allow  the  o.g.  to  bake  until 
the  superfluous  balsam  (when  eold)  is  slightly 
brittle.  Clean  the  edges  with  turps  and  replace  iu 
oeU.  It  would  be  wise  to  mark  the  edges  of  a.g. 
with  a  lead  penoil  before  separatiBg,  to  keep  true. 

— GOBO. 

[47153.1~Weaton  Dynamo-Vanlkkie.—TCot 
much  Weston.  Is  ft  Siemens*  P  He  patented 
wiading  the  vrire  in  slots  on  a  cylinder.  Tou 
cannot  get  70  yasds  oa  each  ceiL  Better  do  with- 
out the  slots.  Makes,  12,  or  16  oefla of  14 wire ; 
circuit  machine ;  splendid  arc :  several  inoaodescent 
lamps.  Sorry  I  oannot  give  the  current  in  Weben. 
— GxoBOS  Toucan. 

[47165.]— Boehm  Systam.— In  reply  to  "  Bas- 
soon,** the  Boehm  system  aims  at  placing  all  holes 
in  wind  instruments  as  near  their  correct  distance 
from  moolhpieoe  as  possible,  aad  having  them  pro'- 
portioaal  to  the  siaa  of  bore,  and  in  geometrical 
ratio  as  to  <Kataace  from  each  other.  But,  as  this 
sabioot  is  a  apeoial  one,  and  not  of  muoh  general 
intwest,  if  the  querist  advertises  his  address,  I  win 
give  him  every  information,  ar  tell  him  where  to 
get  it.— Yu&CANixs. 

[47157.1 —Heat.— The  rate  of  oooHng  is  ox- 
presssd   by  Dulong's  and  Petit*s   formula  :   ea^ 

{tr  -  1)  ore  («^  "*"  ®  -  4p»),  wheva  ircepres-nts 
the  temperature  of  the  surroundlug  air,  v  -f  &the 
temperature  of  the  thermometer — ».«.,  of  the  radi- 
ating body.  If  V  aad  d  axe  expressed  in  Oemtigrade 
units,  a  »  1-0077 ;  if  in  Fahrenheit  units,  a  = 
1*0043.  This  formula  appHes  to  all  oases  where 
the  temperature  of  the  hot  body  is  less  than  320°  C.« 
the  difference  of  temperature  of  hot  body  and  in- 
dosura  being  less  than  240^  C.    0  is  a  osnstant 

with  which  ir{tfi  *  I)  has  to  be  maltipUed  to 
ihid.Ae  absolutalossof  heat  per  hour  per  sq.  ft, 
of  different  surfaces,  its  value  dependiBg  upon  the 
nature  of  the  surfaces.  Talues  of  c :— For  nolished 
sitvec,  2'7 ;  poUahed  copper,  3^31 ;  poQahed  brass, 
4  55:  rough  cast  iron,  67*21 ;  lampblaok,  86*79.— 
B.  Kastoack, 

[47158.]  —  EomogreneouB  ZjnnMraion  Ob- 
jaotlvea. — ^InaH  work  where  difficult  resoTutions 
under  high  powers  are  needed,  the  homogeneous 
objeotivee  are  immensely  better  than  water-front 
lenses.  Qmt  catalogues  from  Zeiss,  of  Jena*  or 
Powell  and  Tiwaland,   of  London.— Jajcbs  Bto- 


[47158.]^— OU-Immeralon  ObjectlTea.  —  For 
all  ordinary  examination  of  diatoBas»  agoedoae- 
eighthor  one-t*nth  water  immersion  e.g.  wiQbe 
found  amply  sufficient ;  aad  it  is  far  lass  trouble- 
some than  one  requiring  oil  or  glycerine.  But  if 
you  are  bittea  (Uke  myself  I  ooofeeB)  with  Amphi- 
pleura  pelhioida,  or  desire  to  distiagnish,  if  possible, 
between  Frustulia  saxonioa  and  Xavicula  orassi- 
nervis,  and  to  decide  whether  they  are  anything 
else  than  small  examples  of  N.  rhomboides,  there 
is  nothing  for  it  but  a  high-class  **  homogeneous  '* 
objective. — ANTUtES. 

[47150.]— HaatlnfferaetihMynne.— I  should  re- 
eommend  that,  if  the  vent-pipe  is  not  so  hurge,  it 
should  be  increased  to  3  or  ^o.  If  this  does  not 
stop  the  down-draught,  au  Arefaimedean  eowl 
should  be  pnA  on  of  the  same  diameter  as  the  pipe, 
or  a  little  larger.— HxsaaxTa. 

[47159. J  — Haatlng  Graanhouaa.— I  think  the 
down-draught  would  t>e  effectually  cured  by  one  of 


6oyle*8  oaps,  which  act  on  tfhe  principle  of  the 
ejector.  They  are  so  made  that  if  any  wind  is 
blowing  it  passes  through  the  vanes  or  louvres  hi 
such  a  way  as  to  pump  up  air  from  the  chimney  to 
which  it  is  affixed,— Nxth.  Doh. 

[47159.] -^Haatinc  Greanlioaaa.— It  seems  to 
me  that  the  cause  of  this  downward  diaught  is, 
first,  the  coldness  of  the  upper  portion  of  the  pipe 
gives  a  down- draught  for  some  time  after  the  gas 
IS  lit :  and,  seoond^,  the  sudden  gusts  blow  down 
thepipe  in  the  usual  manaer.  I  should reoommend 
**  W.  B.  S."  to  oover  his  pipe  with  painted  felt 
from  above  tha  poiat  where  the  i»ipe  gets  very  hot, 
to  its  tep.  This,  when  the  pipe  is  once  warm,  will 
keep  it  so,  and  draw  up  the  burnt  gas-fumes ;  and 
I  should  then  place  au  ordinary  eowt  on  the  top  to 
fiDJi  the  sudden  gusts.  I  tried  this  method  with 
a  flue  some  years  ago,  and  it  was  tuooeesfuL— 
B.H.  '         -» 

[47160.]— Baoavary  at  Silvar^«Torouf  CeU '» 
had  better  asoartain,  properly,  how  muoh  silver 
tiiere  is  in  his  lead  before  he  asks  about  its  re- 
covery ;  tiie  fact  that  the  lead  will  do  lor  use  in  a 
(Sm«>e)  battery  does  not  prove  mach.  Carbon  can 
be  used  in  a  nitric-aoid  cell,  instead  of  platinum ; 
but  it  would  be  a  foolish  thing  to  conclude  that, 
therefore,  the  carbon  contains  platinum.— Wx. 
John  0bbt,  Elswick  Soleaoe  School. 

[47161.1— Sulphate  of  Afaunina.— The  best 
method  of  obtaiaing  the  sulphate  from  bauxite  ia 
first  to  obtain  from  it  the  soluble  trisodioalumiaate. 
The  ere  mixed  with  soda-ash  is  heated  to  bright 
redness  until  no  effervescence  occurs  on  addition 
of  an  acid.  On  lixiviation  the  trisodio  aluminate, 
3NatO,  AltOa  is  dissolved  aad  separated  by  filtra- 
tiou.  l%rough  ISiis  solution  caji>ontc  anhydride, 
COs,  is  passec^  when  sodio  carbonate  is  prodnoed, 
aad  alumina  AltOg  depodted,  whldi  istbendis- 
selved  in  eulphurio  amd,  giving  the  ealphata — 

MZDB. 

[47161.]— Sulphate  of  Alumina.— The  method 
of  preparing  this  from  the  mineral  bauxite,  is  as 
follows : — ^The  bauxite  is  first  broken  up  small  in 
crushing  machine ;  the  powdered  mineral  is  then 
mixed  with  carbonate  of  soda,  which  is  obtained  as 
a  by-product,  as  shown  further  oa,  or  rise  with  a 
mixture  of  sulfihate  of  soda  and  eharcoal,  and 
heated  strongly  in  a  furnace.  The  masa  is  after- 
wards lixiviated  with  water  in  tanks,  wh^n  it  fields 
a  solution  of  aluminate  of  soda;  carbonie  acid  gas 
is  then  passed  iato  the  solution,  oauslag  the 
alumina  to  be  predpiteted  in  the  form  of  a 
hydrated  gelatinous  mass ;  carbonate  of  soda,  being 
formed  by  the  double  decomposition,  remaining  in 
solution.  The  precipiteted  alumina  is  next  washed 
and  formed  into  the  sulphate  by  adding  it  to  dilute 
sulphuric  acid,  eoatained  in  lead -lined  tanks,  kept 
at  about  90^  Centigrade,  until  the  acid  will  dissolve 
no  more.  This  solution  is  then  ^aced  in  oopper 
betters  and  boUad  down  to  sufihsssnt  strength,  and 
afterwards  poorsd  into  moulds.  Tha  original  solu- 
tion from  which  the  alumina  waa  precipitated  is 
also  boiled  down  aad  the  carbonate  of  soda  allowed 
to  esystaDise  out.— Abthvs  B.  Mobbis. 

[47161.]— Sulphate  of  Alumina.— There  are 
ssvural  patented  prooesses  for  makioji  sulphate  of 
alumina,  the  best  of  which  is,  I  think,  that  de- 
scribed in  Newlands*s  Specification,  No.  6287, 1880. 
The  fbllewing  is  a  brief  deseriptioa :— Bauxite  i» 
first  ground  to  a  fine  powdei,  and  then  disselved 
in  sulphurie  acid,  tte  operalioa  beiog  petf  onned 
iaa  mixer,  sueh  as  ia  used  ia  tha  manufaoture  of 
superphosphate.  The  acid  acte  in  a  very  energetic 
way  on  tha  minsral,  and  tha  mixture  whidi  is  at 
first  liquid,  seto  into  a  mass,  which  varies  in  haid- 
aessaoooRuagtothestBeagthot  the aoid employed. 
The  crude  cake  thus  produced  is  dissolved  in  water 
by  m«aas  of  steam,  and  the  solution  either  allowed 
to  settle,  or  filtered  b^  Bieans  of  a  filter  prees. 
whilst  hot  la  the  former  case,,  ^e  solution  will 
havs  to  be  evi^orated  down  to  such  au  extent  as 
to  produce  a  magma,  or  mass  of  orystels;  but  in 
the  latter  case,  l^e  solution  oan  be  filtered  suffi- 
ciently strong  to  produce  a  magma  on  cooSog^  The 
magma  is  purn^Md,  or  forced  into  a  filter-press 
(fiiMd  with  lead),  and  ia  a  short  ISme.  cakes  of 
sulphate  of  slumma  are  produced  (yield  No.  I)  of 
very  good  quality.  Tha  mother  liquor  is  evaiio- 
ratsd,  and  another  magma  is  produced,  which 
on  being  pressed  promiees  a  second  quaKlar 
(yield  No.  2),  and  in  like  manner  a  thira 
qnaKty  oan  be  obtained,  or  even  a  fourth, 
aad  the  final  residue,  which  im  very  small, 
aad  contains  mu^  iron,  is  evaporated  to  such  an 
extent,  as  to  set  into  a  hard  mass  on  oooUng.  This 
impure  salt  can  be  sold  for  sewerage  purposes,  or 
lor  the  manutaotuce  of  brown  pa^MK.  The  quaUty 
of  sulphate  of  alumina  obtained  m  each  operation 
of  pressinir,  varies  with  the  specific  gravi^  of  the 
magma.  Felbwing  this  will  be  f  onad  a  stetement 
of  aa  experimaat  amde  with  the  process,  but  which 
gave  by  no  means  the  best  resaks  obtained,  and  is 
only  glvaa  on  aeoouatot  tha  process  haviag  been 
carried  through  to  the  end,  all  the  yields  being 
carefully  weighed  and  aaalysed.  The  bauxite 
from  whieh  the  sulphste  of  alumina  was  produced, 
contained  rather  more  than  2h  per  cent,  of  per- 
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oxide  of  iron.  If  the  flrat  and  f  eoond  yieldB  are 
reditaoWed  in  a  small  quantity  of  water,  and  oon- 
Terted  into  a  magma  again,  aod  the  operation  of 
pressing  repeated,  the  amount  of  iron  is  redoced  to 
abont  naif  the  quantity  originally  present.  By  a 
slisht  drying  in  a  stove,  heated  by  steam  pipes  or 
a  flue,  the  pexcentage  of  alumina  in  the  cake  can 
be  increased  aod  the  inroduct  much  improved  in 
appearance.  The  bauxite,  brand  Itiih  Hill,  best 
quality,  contains  69*87  per  cent  of  alumina,  and 
only  0*53  per  cent,  of  peroxide  of  iron,  according 
to  the  analysis  of  Mr.  J.  Pattinson,  of  samples  dried 
at  212°  Fahr.  I  can  supply  bauxite  in  any  quantity 
and  of  four  qualitiet.— O.  G.  Blackwxll,  lirer- 
pod. 

[47165.1— Oasehardenlnff.  —  I  beg  to  inform 
<*  Cycle '^  that  prussiate  of  potash  ml  not  pene- 
trate, probably,  the  sixty-fouxth  part  of  an  inch, 
and  he  will  do  well  to  make  his  bearings  of 
•< double  shear  steel"  of  best  Quality,  which  is 
what  I  would  use  for  the  haraened  cones  of  a 
lattie  also,  and  then,  with  care  and  a  little  soap  in 
the  water,  he  need  not  fear  that  they  will  crack.— 
J.  J.  A.,  lATerpool. 

L47167.]— Floor.— I  think  that  the  floor  pro- 
posed b^  "  W.  L.  P.  P."  would  spring  far  too 
much,  with  even  ordinary  weights,  to  be  satisfac- 
tory, and  would  soon  get  uniiafe.  It  might  be 
done  with  H-roUed  girders  about  7ft.  apart  and 
4^  deep,  and  3in.  deid  floor  laid  straight  across 
(not  at  an  angle).  The  floor  would  be  further 
strengthened  if,  instead  of  dowels,  a  iin.  iron  rod 
were  passed  through  the  centre  of  the  boards  mid- 
way between  the  girders  and  tightened  up  at  each 
end.— Hsacuus. 

r47I67J-rioor8.— From 
"W.L.P.P. 


this  query  I  gather 
requires  a  floor  for  a  shop,  to  cover  a 
spMC  14ft.  by  14ft.,  and  not  be  more  than  Sin.  thick. 
This  is  impossible  with  aoy  arrangement  of  iron 
joists.  The  only  method  would  be  to  make  a 
similar  floor  to  that  referred  to  in  1^edgold*s 
Carnentry.  as  described  by  Bondelet  in  '*  L^Art 
de  Batir,"  as  being  at  Amsterdam  in  a  room  60ft. 
square.  In  this,  the  wall-plates  are  very  strong 
round  all  sides  of  the  room,  flrmly  secured  at  the 
angles  by  iron  straps,  and  rebated  to  reoeive  the 
floor,  which  is  formed  of  three  thicknesses  of  1^ 
boards ;  the  first  thickness  is  laid  diagonally,  the 
ends  resting  in  the  rebates  of  wall-plates ;  the 
second  is  also  laid  diagonally  in  the  reverse  direc- 
tion to  the  first;  botn  are  well -nailed  together. 
The  third  thickness  is  laid  parallel  to  thewaUs,  and 
well-naUed  to  the  floor  below— all  the  boards  are 
grooved  and  tongued  together,  and  the  whole 
forms  a  solid  floor  4iin.  in  thickness  without  joists. 
In  **  W.  L.  P.  P.'8'»  base  the  boards  would  probably 
be  sufficient  if  S^in.  total  thickness.  But  is  it  not 
possible  to  alter  level  of  shop  floor,  so  as  to  allow 
of  joists  in  the  ordinary  way  ?— Duton. 

[47168.]— Tliinlnff  Copper  Sheets.— The  sur- 
face of  the  copper  is  rendered  clean  by  rubbing  it 
while  heated  with  sal>ammoniac ;  when  quite 
bright  the  copper  is  sprinkled  with  a  little  rosin  to 
prevent  oxidation,  and  melted  tin  is  then  poured 
un  and  spread  over  the  surface  with  tow  by  the 
workman,  who  keeps  the  article  constantly  at  a 
high  temperature ;  the  tuperflnoos  tin  is  wiped  off 
wuh  the  tow.— Hide. 

[47169.]— Throttle  Valve.—!  strongly  disad- 
vise  you  to  use  a  sto^-oock  instead  of  a  throttle- 
valve,  the  former  givmg  rise  to  very  much  friction, 
howeyer  well  made,  and  requiring  twice  the  travel 
that  a  throttle- valve  of  equal  diameter  would  to 
produce  equal  differenoea  in  the  steam- supply .—B. 

KiUTHACK. 

[47169.J— Throttle-Valve.-Yott  wiU  not  find 
thu  work  welL  In  the  first  place,  the  aperture  is 
too  small  unless  the  engine  is  very  diminutive; 
then  the  friction  will  be  very  great  upon  a  tap  with 
brass  working  upon  brass.  This  could  be  partly 
reduced,  as  I  have  tried  formerly,  by  making  the 
plug  of  iron ;  but,  after  all,  it  is  much  inferior  to 
a  propnlv-constructed  throttle- valve.— J.  J,  A., 
LiverpooL 

[47171.]— Action  in  Voltaic  OeU. -Action  in 
Bunsen oell :  Zn  +  H,S04  +  2HNOs  =  ZnS04  + 
2HtO  +  2NO,,  or  perhaps  3Zn  -f  3HtS04  + 
2HN0,  B  3ZnS04  +  4H«0  +  2N0;  this  KO, 
howeyer,  seiaes  one  atom  of  O  from  the  atmo- 
sphere to  form  NOt.  The  second  part  of  your 
?[tter7 1  cannot  answer  with  certainty ;  I  however, 
ound  for  my  own  purposes  the  following  equa- 
tions:—KiOr.O?  +  JitSOi  =  K,S04  +  2Cr08  + 
HtO,  2CrO,  -f  3Zn  -f  6H,80«  =  3ZaS04  + 
Cri3S04  +  6H.0.— B.  Kanthack. 

[47171.]— Action  in  Voltaic  OeU.— In  either 
case  the  action  of  the  zinc  on  the  dilute  sulphuric 
acid  is— 

Za  +  H,S04  =  ZnSO,  +  2  H. 
In  Bonsen's  t>attery  this   hydrogen   decomposes 
nitric  acid,  reforming  nitric  acid,  and  liberating 
hydrogen  on  the  surface  of  the  carbon-plate,  when 
it  is  oxidised  by  the  nitric  acid  as  foUowj  :— 
2  HNOj  +  2  H  =  2  NO.  -I-  2H,0 
or,  2  HNO,  +  4  H  =  N.O3  +  4  H,0 


In  the  bichromate  cell,  the  hydroeen  reduces  the 
bichromate  in  presence  of  sulphuric  add.  forming 
potassium   sulphate,  and  chromium  sulphate  as 
follows ; — 
KjCrgO,  +  4H.S04  +  6H  »  K^SO*  +  Cr,  3  8O4  + 

7H,0. 
—X.  N.  X. 

[47171.]— Action  in  VolUio  CeU.— I  pre- 
sume Mr.  Salt  understands  the  theory  of  the 
transference  of  elements  or  radicals  under  the  in- 
fluence of  a  current,  and  merely  requires  the 
chemical  action  involved.  In  the  Bunsen  or 
Grove  the  hydrogen  passes  through  the  porous 
pot,  and  it  18  a  moot  question  as  to  whether 
it  there  attacks  the  acid,  or  whether  it  is 
passed  on  to  the  negative  plate,  iieasoning 
by  analogy  from  the  Daaiell  cell,  it  should  goto  the 
plate ;  but  the  Ledanche  battery  rather  points  to 
the  reaction  occurring  at  the  porous  pot— a  view 
which  is  held  by  Professor  Quthrie  (<*  Electricity  *' 
p.  142).  It  is  not  exactly  known  as  to  whether  the 
add  is  reduced  to  NO  thus:— 3Hs  +  2HNO3  = 
2N0  +  4H.0,  or  to  NOt  thus :  Ht  +  2HN0a  = 
2NO2  +  2H|0.  Personally,  I  incline  to  the  latter 
view,  because  the  add  in  the  battery  turns  green 
from  absorbing  the  XOg.  It  is  quite  possible  that 
both  reactions  go  00,  and  that  NsOs  may  be  formed 
also.  In  the  bichromate  battery  the  chemical 
chsmge  consists  in  the  reduction  of  the  potassio 
dichromate  to  chrome  alum,  and  the  following 
equation  fairly  expresses  the  action :— KtOr,07  + 
4H,S04  +  3H,  =  CraK,  (804)4  +  7H,0,  the 
chfiAge  being  rendered  evident  by  the  solution 
turning  from  orange  yellow  to  that  undescribable 
colour  which  is  sodiaracteristioof  chromium  acting 
as  a  base.— Wh.  JoHir  Gbst,  Elswick  Sdenoe 
School. 


bogie*'  saloon  carriage,  T.B.H.  bogie  silooa* 
carriase,  first-class  carnage,  rear  vau.  The  losd 
was*  therefore,  equal  to  seven  ordinary  vehidst, 
and  it  will  be  seen  from  the  foUovring  detsils  of 
the  running  that,  although  the  trains  sttrtedcon* 
dderably  late,  they  arrived  at  their  destinitua 
before  time.  This  result  was  attained  by  numlag 
up  the  indines  at  a  high  speed,  which  wss  potaUs 
in  consequence  of  the  load  being  light  oompsted 
with  the  ordinary  express  1 


St  Panoras dep. 

Bedford {S^'p. 

Ldoester    arr. 

Ldcester    dep. 

Bedford {Sfp. 

St.  Pancras  arr. 


[47173.]-M.  B.  Engines  :- 

Date. 

Eng. 

Class. 

Cylndrs. 

Wheels. 

Orig.  Beblt. 

2 

Passenger 

17    X24 

6ft.  8in. 

1S73 

1878 

3 

1, 

17    X24 

6ft  Sin. 

1S71 

— . 

7 

17    X  24 

6(t  8tn. 

1S74 

— 

23 

17    x24 

Oft.  Sin. 

1S71 

.» 

29 

(SiKgle) 

16i  X  24 

6ft  Sin. 

1864 

1879* 

41 

Passenger 

17    X  24 

6ft  Sin. 

1873 

1876 

110a 

16J  X  22 
16|  X  22 

6ft  Oin. 

1867 

... 

192 

Oft  2in. 

1867 

— 

330 

Goods 

17    x24 

5ft  2in. 

1S53 

18S0 

382a 

» 

16   X  24 

5ft  2in. 

P 

1872? 

Nos.  2,  7|  and  41  are  of  the  S4me  dass.  They 
bdong  to  a  set  of  23  engines  built  at  Derby, 
with  inude  frames  to  the  drivinff  and  trailing- 
wheds,  and  outride  to  the  leading- wheels. 
Nos.  3  and  23,  110a,  192,  and  29  have  outside 
frames  to  aU  wheels.  No.  193  (172-199)  was 
built  by  Beyer,  Peacock,  and  Co.  The  asterisk 
oppodte  the  date  of  No.  29  means  that  in  1879  a 
boiler  taken  from  some  other  engine  (I  bdieve  one 
of  the  800  dass)  replaced  the  old  one.  I  do  not 
know  anything  of  engines  151 — 155,  160 — 164. 
Can  any  reader  Ablige  with  a  few  parttculars  and 
dates  ?    Also  of  77—89  class.— lizTBOB. 

[47175.1— Vamiah.— Dissolve  shellac  in  methyl- 
lated  spirits.    This  makes  a  good  negative  varnish. 

— HlQHLANDSB. 

[47175.]  —  Vamiah.  —  "Hie  following  is  by 
Valentine  Blanchard,  in  the  "Yearbook  of 
Photography,"  for  1881.  Take  half  a  pint  (or  less, 
aocormng  to  taste),  of  deep  red  shellac  varnish, 
to  be  obtained  of  most  oil  and  oolourmen.  and  one 
pint  and  a  half  of  methylated  spirits ;  shake  well 
togeUier,  and  let  it  rest  for  a  day  or  two  before 
use.  Mr.  Blanchard  says  two  pints  cost  less  than 
2s.  6d.— DrcTOV. 

[rl7176.]-^roken  Traoinff-Fen.— Drill  a  hole 
through  the  bone,  stick  the  tang  of  a  small  rat- 
tail  file  into  it  ana  heat  over  a  gas,  then  screw  it 
out— J.  J.  A.,  Liverpool. 

[47178.]— Dynamo. — The  disc  is  of  iron.  Is  in 
reality  a  ring  edgeways  ;  is  maguetised  as  a  ring. 
Have  sent  particulars  of  small  dynamo.—  Gsobox 

TOUCAS. 

[47179.]— Ma^nets.-Strength  of  a  current  = 
E.M.F.  /  B  +  r^r  being  the  external  and  B  the 
internal  resistance, — ^B.  Kakthacz. 

[47179.]— Kaffnets.— The  strength  of  andectro- 
magnet  is  proportional  to  the  quantity  of  dectridty 
circulating  round  it — that  is,  until  the  core  ap* 
preaches  saturation.  The  lifting  power  depends  on 
the  **  strength  "  above  named,  the  form  of  the 
magnet  and  it)  poles,  and  tha  quantity  of  wire,  or 
number  of  turns.— Nim.  Dob. 

[47184.]-4peQial  Bxprese  Train  on  Mid- 
land Ballway. — ^The  special  express  train  which 
conveyed  T.B.H.  the  Prmce  and  Princess  of  Wales 
from  St.  Pancras  to  Lsicester  and  back*  on  Whit- 
Monday,  May  29th,  upon  the  occasion  of  the 
opening  of  the  Abbey  Park  at  Leicester,  consisted 
of  engine  and  tender,  No.  1483  (drirer,  H.  Lead- 
beatter,  of  Kentish-town),  leading  van,  directors' 


Upon  the  22nd  inst.T.B.H.  the  Prince  and  Piinceis 
of  Wales  will  travd  by  spedal  express  from  St. 
Panorass  to  Saltaire,  via  Kettering,  ICsnton, 
Nottingham,  Eckington,  and  Water-lane  Jonction 
(Leeds),  upon  which  occasion  the  new  Pallsian 
dining-car  will  be  used.  The  train  will  be  drawn 
from  St  Pancras  to  Nottingham  by  ths  same 
engine  (No.  1483,  driver  Leadbeatter) ;  the  engine 
which  is  to  convey  it  thence  to  Saltaire  basnet 
up  to  the  present  time  been  finally  decided  upon.— 
GlemsntS.  Stbeiton,  June  17. 

[47187.1— Bacteria.— "  B.  V.'a"  questions  read 
easy  and  look  very  simple ;  but  they  are  a  long  way 
from  being  easily  ausvrered  with  an  approximslion 
to  truth.   The  lowest  temperature  that  will  coagu- 
late the  different  albuminoids  in  malt,  cereals,  &o., 
depends  upon  whether  the  albuminoids  axe  in  a 
soluble  state  in  fluid,  and,  along  with  ths  non- 
soluble  flbrine,  free  from  the  tissues  where  thsy 
originate.     The  answer   in  this   aspect  is :  The 
vegetable  albumen  proper,  which  is  simply  anart 
of  the  semi-fluid  protoplasm  of  the  tissue-cell,  is 
already  coagulated,  ana  in  part  carmeliaed  bythe 
kiln-drying    process,     between    16CrT.-l70*T.; 
the  diantase  oomes  next,  between  18(PF.— 190*^.; 
the  flbrine  cells  at  190^.  -212<^F. ;  and  the  cssem, 
without  hops,  and  as  in  milk,  at  230°r.,  under 
pressure.    We  only  assume,  from  the  absence  of 
the  lactic   organisms  in  British  beers,  that  the 
casdn  of  miJt  is  coagulated  by  the  tannin  of 
the  hops  and  prolonged  boiling,  aided,  no  donbt, 
by   the   chlorides    and    sulphates    in    the  hard 
water.    Laasmuch  as  the  albuminoids  of  malt,  u 
found  in  unboiled  worts,  are  only  in  part  free  from 
the  endosperm  tissue-cells,  the  ooagulating  tem- 
peratures given  will  not  hold  ^d  except  for  such 
albuminoids  as  are  free.  That  is  the  other  aspect  of 
the  question.    And  to  coagulate  the  albuminoids 
in  the  seemingly  small  partides  of  endosperm  seen 
floating  in  wSl'  strained  worts,  said  partides  con- 
sisting of  hundreds  of  cells  which  have  been  in 
part  only    influenced    by  the    mashing  process, 
require  not  only  a  boiling  temperature,  but  pro- 
longed boiling  to  cook  and  disintegrate.    Whether 
the  coagulate  albumen,  bv  prolonged  bdhng,  is 
or  is  not  again  rendered  sduDle  I  could  not  say, 
but  think  it  highlv  improbable,  or,  if  so,  that  it 
would  encourage  ^e  growth  of  bacteria,  I  see  no 
reason  to  beUeve.    Tbese  sohizomycetes  are  not 
permanent  types  of  life.     They  are  simply  free 
components  of  higher  ceUs,  not  necessarily  veget- 
able.   In  a  thoKraghly  sterilised   malt  inftmon 
th^  will  never  arise,  and  any  added  with  the  yeast 
or  falling  from  the  atmosphere  (where  they  are  of 
a  spheriMl  and  non-motile  form,  except  wnen  the 
atmosphere  is  surcharged  with  moisture,  when  they 
become  ovoid  and  niay  form  spores),  have  apover- 
less  existence,  if  there  is  a  sufficiency  of  digesUie 
dements  in  the  wort,  such  as  the  chlorides  and 
sulj^iates  of  lime  and  soda.    Bvery  moment  of  our 
life  we  all  are  fighting  with  them ;  thenr  seethe  and 
swarm  in,  our  lower  stooiachs  in  oountlesa  myriads, 
and  that  we  are  masters  and  enjoy  existence  is  due 
to  the  sodium  in  the  bile,  in  which  they  cannot 
exist ;  they  are  dissolved,  and  we  feed  and  grow 
upon  them,  instead  of  them  on  us. — W.  A.  Tboxs, 


[47189.]  —  Bridge  Openincr.  ~  Taking  yoer 
sketch  and  numbers,  No  1  pinion  has  to  revol?e 
5*181  times  to  turn  wheel  No.  2  through  one  revo- 
lution. Pinion  3  gearing  into  wheel  No.  4  has  to 
revolve  three  times  to  turn  No.  4  once,  conse- 
quently 5181  X  3,  or  15*543,  equals  number  of  re- 
volutions of  capstan  head  to  turn  No.  4  ouce.  No. 
4  being  3ft  9-i6in.  in  diam.,  givesadrcumferenee 
of  10*405ft  Thu  divided  into  40ft  (length  of  rack), 
gives  3  844.  Multiply  ihiB  number  by  the  number 
of  revolutions  of  capstan  to  one  of  ^o.  4,  aad  the 
product,  59  747,  is  the  number  of  revolutions  re- 
quired to  torn  the  bridge  from  end  to  end  of  rack. 

STANLEY  HaW£XK03,  S.C.B. 

[47190.]— Fernery.— As  the  querist  does  not 
state  what  shape  he  wishes  his  fernery  to  be«  I  will 
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offer  him  a  few  binta  for  making  one  of  a  reot- 
angnlar  form.    We  will  soppoae  that  the  case  it  to 
be  ooe  jard  long  and  about  30in.  broad,  and  the 
hoight  maj  also  be  about  30in.    Five  piecee  of 
alau  will  be  needed ;  three  of  this  number  must  be 
3i6in.  loog  and  30in.  broad ;  one  of  them  will  be  for 
the  top,  and  the  others  for  the  sides  of  the  case ; 
the  remaiiung  two  will  constitnte  the  ends,  and 
etch  ought  to  be  30in.  rquare.    '^ Sheet"  glass 
should  be  used,  and  let  it  bo  as  clear  and  as  flat  as 
can  possibly  be  procured.    After  having  ascer- 
taiaea  that  it  is  the  exact  measure,  dean  it  well. 
5ow  make  some  very  strong  slue,  and  aUo  obtain 
some  wide  tape ;  then  lay  the  piece  of  glass  in- 
tended for  the  top  of  the  case  upon  tiie  table,  or 
any  other  oonvoiient  place.    Oovering   the  tape 
with  hot  glue,  lay  half  its  width  on  the  edge  of 
the  glass.    Having  done  this  all  round,  raise  the 
glass  up,  supporttng  it  on  a  box  or  any  other  suit- 
able article.    The  J^eight  raised  thould  be  about 
30in.    Now  the  remaining  half  of  the  tape  should 
be  glued ;  and  bringing  one  of  the  glass  sides  to 
the  edge  of  the  top,  prese  down  the  tape  so  that 
they  are  attached  to  each  other.    Now  repeat  this 
operation  with  the  other  side  and  the  two  ends. 
Half  a  day  should  elapse  before  touching  the  case 
agiin ;  this  will  give  the  glue  time  to  harden.   The 
next  step,  after  the  interval,  is  to  turn  the  case 
upside    down,    then     tightly    press    into    the 
internal  angles  some  narrow  tape.    A  short  time 
will   be  required   to   allow   this   to   dry,    after 
which    tinfoil,   a   little    wider  than    the   tape, 
should    ba   glued    all    round.     It   will  be  all 
the  safer  and  batter  if  the  process  is  continued 
inside.    If  this  is  done,  about  four  ooata  of  oak 
varnish  should  be  given  it  for  protection  from 
moisture.    The  tin-foil  outside  should  have  two  or 
three  eoata  of  black  Japan  varnish.     The  next 
question  is  the  bottom  of  the  case.    HiIb  is  very 
essily  made.    A  frame  of  wood  of  the  required 
aiia,  and  about  lin.  in  thickness,  will  be  needed. 
This  should  be  made  with  a  groove  for  the  case  to 
rest  in.    To  this  frame  a  bottom  must  be  secured, 
the  whole  forming  a  kind  of  box.    Into  thia  should 
be  placed  a  pan  either  made  of  earthenware  or 
sine,  to  hold  the  soil  and  plants.    In  the  centre 
should  be  placed  a  pipe,  to  allow  any  waste  water 
to  e»cape  into  a  pan  placed  beneath  to  receive  it. 
Ton  have  now  a  simple,  respectable,  and  inexpen- 
sive fernery.    The  cost  will  be  about  10s. ;  and  if 
the  case  receives  proper  and  careful  attention  it 
will  last  a  very  long  time.    There  are  many  more 
elaborate  cas^s,  and  of  different  sizes  and  anapes; 
but  the  one  described  is,  perhaps,  the  easiest  to 
construct,  and  it  certainly  has  one  good  quality — 
cheapness.     With  a  litUe  inirenuity   and  skill, 
various  ideas  and  additions  might  be  appropriatelv 
made.    One  thing  I  should  like  to  impress—**  aU 
that  is  done  should  be  thoroughly  done,  and  no 
work  which  is  at  all  incomplete  shoiUd  be  passed 
over."— W.  HSNI.T  BiOBXoin). 

[47195.1— O.O.  Making  and  Oorrectinff.— I 
have  no  doubt  **  J.  0.  L."  might  considerably  im- 
prove some  of  the  common  object-glasses  if  he 
knows  what  to  do  and  how  to  do  it.  This  is 
entirely  a  practical  matter,  altogether  out  of  my 
line,  and  ha  must  wait  till  *'  Prismatique  "  takes  up 
the  subject.  It  is  this  final  work  which  makes  a 
fine  object-glass  so  co»tly,  for  the  figuring  by 
poJi&hing  is  long  and  tedious,  juat  as  in  paraboliaing 
a  mirror.  I  believe  the  general  form  of  the  curves 
it  somewhat  as  follows:— Crown:  1st  surfane, 
elliptic;  2nd,  hyperbolic.  Flint:  One  or  both 
surfaces  somewhat  hyperbolic.  This  may  to  some 
extent  indicate  the  cbaracter  of  the  working  re- 
quired, to  one  who  is  master  of  the  action  of  a 
machine,  but  it  must  be  remembered  that  the  exact 
curve  cannot  be  defined  by  any  regular  form. 
There  is  also  another  serious  matter,  viz.,  the 
quality  of  the  glass.  A  pair  of  Sin.  discs  of  Chance's 
'*  best  "  would  probably  cost  about  10s.  each ; 
thf se  could  not  be  put  into  an  o.g.  sold  for  about  a 
coople  of  sovereigns.— Obosbio  Vital. 

[47196.]— Blectriolty  ▼.  Oaa.— The  querist 
might  as  well  aak  if  we  could  not  differentiate  a 
tom-cat  by  means  of  polarised  light ;  and  deoom- 
poffe  the  two.  together  in  a  apectroscope. — Wx. 
JOHV  Gbst,  Elswick  Science  SchooL 

[47203.]— N.B.  Bngines.—I  send  a  few  di- 
moisions  of  the  Darlington  class  of  passenger 
*^  jes  on  the  N.B.  Bail  way.  Cylinders,  I7in.  by 
diameter  of  driving  and  trailing- wheels 
.)d)  7ft. ;  boiler,  length,  lift. ;  diameter,  4ft.; 
.  _&bes,  2in.  diameter;  total  heating- surface, 
1. 100  sq.  ft. ;  firebox  length,  4ft.  6in. ;  width, 
•1ft  6in.;  height,  5ft,  Sin. ;  diameter  of  leading* 
wheels,  4ft.;  working*  pressure,  1401b.  persq.in. 

Tons.  Cwt 

Weight  on  leading- wheels 11       0 

„  driving-wheels    ....     10       4 

„  trailing- wheels  .«..    10       4 

Total "31       8 

The  tender  runs  on  six  wheels,  4ft.  diameter,  and 
^rnes  2,400  gallons  of  water,  and  six  tons  of  coaL 
Weight  of  tender,  21  tons ;  total  length  of  engine 
and  tender,  44ft.  5in.    The  dimenaions  are  those  of  | 


No.  1068,  the  engine  at  the  Darlington  jubilee.  It 
was  designed  by  Mr.  Bouch  in  1874.  I  do  not 
know  Nos.  1160  and  1161,  but  if  they  are 
**  Quakers,"  I  presume  they  belong  to  the  standard 
class,  of  which  1068  is  one.  The  engines  built 
since  1879  have  this  differenoe  from  the  old  ones— 
that  a  pattern  of  ovals  in  the  driving-wheel 
splashers  has  been  substituted  for  the  older 
pattern;  1162  belongs  to  the  newer  class.  Is 
*'  Cleaner  *'  sure  of  the  number  1160?  No.  1160  at 
Darlington  (1875),  was  a  bogie  nassenger  engine 
built  by  Stephenson  and  Co.,  I860.  I  have  not  a 
drawing  of  the  <*  Quakers  *'  to  hand.— Mbteob. 

[47204.]— Z«.  and  N.W.B.— If  "  Cleaner 
means;  that  small  regulator  handle  on  the  left  of 
the  '*startio|[  regulator,"  and  similar  in  shape, 
but  smaller,  it  is  for  putting  the  "  steam  brake  " 
on  the  diinng  wheels.  When  opened  it  admits 
steam  through  a  pipe  near  the  safety-valve  into  a 
small  cyUnder  under  the  **  foot-plate,"  which 
actuates  the  brake.— G. 

[47201.]  —  InatantaneoTiB  Fhotoffaphy  — 
In  order  to  answer  this,  it  is  neoeaaary  to 
know  the  sort  of  plate  used  by  '*Tyro."  So- 
caUed  instantaneous  pictures  can  be  obtained  with 
any  of  the  **  rapid  *'  dry  plates,  with  a  suitable 
development.  Use  a  developer  strong  in  all  its 
oonstitqents,  and  perfectly  fresh.- Dmov. 

[47206.1— Dry  Plate-Developer.— Citric  acid 
is  no  use  for  this  purpose.  Make  a  stock  solution 
as  follows,  and  use  a  dropping  bottle :— P^gallic 
addL  &0Z. ;  methylated  spirit,  4oz. ;  glyceiine,  ioz. 
I  hkve  some  of  the  above  solution  more  than  a  year 
old,  aad  it  is  still  fresh  and  active.- Hiohzaw dbb. 
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Tlie  Growth  of  Ooral. — After  a  cruise  of  a 
few  months  in  the  South  Pacific,  a  French  man-K)f- 
vrar  was  recently  foond  to  have  specimens  of  living 
ooral  growing  upon  her  hull.  Thia  interesting 
discovery  has  thrown  some  light  on  the  question 
of  the  rapidity  of  growth  of  corab.  The  evidence 
fends  to  ahow  that  the  veaael  on  paaains  a  reef  of 
the  Gambler  lalands,  against  which  it  rubbed,  had 
picked  up  a  young  f  ongia,  which  adhered  to  the 
sheathing  of  the  ship,  and  grew  to  the  size  and 
weight  it  had  when  obaerved,  a  diameter  of  9in. 
and  a  weight  of  2ilb.,  in  nine  weeks, 

Thb  trains  on  all  sections  of  the  Gfreat  Western 
Railway,  with  the  exception  of  the  '*Flyinff 
Dutchman  *'  and  the  limited  maila,  now  carry  paa- 
sengers  at  third-class  or  Parliamentary  fares.  Thia 
conoesaion  does  not  include  the  Bridport  company's 
line.  Minor  alterations  in  some  of  the  farea 
4>etween  atations  west  of  Bristol  will  gradually  be 
put  in  force. 

M.  PiEBOB  Manohbs  says  he  has  found  that 
when  sulphurous  acid  ia  pasaed  into  water  through 
which  an  electric  current  ia  conducted,  the  sulphur 
ia  depoaited  as  a  yellowish-white  powder  on  the 
negative  pole. 

Thb  use  of  the  Siemens  regenerative  gas  furnace 
enables  a  ton  of  crucible  steel  to  be  melted  With  an 
expenditure  of  only  1|  tons  of  coal,  as  against 
2  tons  of  coke  in  the  ordinary  furnace. 

Thb  vane  of  the  Oaler*s  anemometer  at  the 
Greenwich  Observatory  made  in  the  year  1881 
fourteen  revolutions  in  the  positive  direction  N., 
E.,  8.,  W.,  N. 


[47209.J'Ohamber  Orffan.— Darin?  my  leiaare 
honra  I  am  amaainir  myaell  bf  coaatructing  a  small 
omzi  from  the  excellent  information  found  10  *'  our '  * 
oolumnn  :  have  mode  bellowa  4ft.  6in.  by  2ft.,  and 
Stopped  Diapaaon  pipea  CG  to  G,  64sotea.  and  voiced 
thtm  on  a  kind  uf  boUow  box  fixed  over  oellowa  m  a 
temporarv  frame  ;  have  loaded  bt-UowB  to  a  preeaore  of 
2in.  So  far  everychiog  works  very  fair,  excepting  when 
email  pipea  are  on  I  notice  they  riae  in  pitch  every  tlmo 
the  feeder  of  the  bellows  ia  oloied.  What  ia  the  eanae  of 
thia  T— will  they  do  so  when  fiz«id  on  prop*r  aoimdboard? 
Box  ia  16io.x8in.x4m.,  ao  it  mti>t  onutain  plenty  of 
wiad  for  six  or  tigt  t  pipes  that  I  can  stand  on  it  at  a 
time.  Bellows  are  made  exactly  aa  deaoribed  by  Hr. 
Dreaeer  m  hia  articles ;  aonndbotfd  ia  8ft.  6ia.  x  19in.  I 
have  not  quite  finiahed  this,  as  I  have  only  the  pipes 
named,  and  do  not  know  how  wide  t  j  make  beirera  aoA 
slides.  Should  like  the  foUowiog  stops,  and  shall  be 
oblifted  if  someone  will  a'^vise  me  i—Sopp^d  Diapason, 
Bass,  12  notes;  Stopped  Diapaaon,  Treble,  44  notei-;  Opea 
Diapaaon.  Tenor  C  to  O  Alto  ;  Daldana  Principal,  CO  to 
G  Alto,  and  Flute  to  Ti^nor  C  ;  the  end  of  inatmment  to 
be  formed  by  six  of  the  largest  Diapaaon  (Stopped) 
belnf  planted  at  each  end,  aod  front  decorated  by  20  of 
the  lanre»t  of  tbe  Priaoipal.  What  width  muat  I  make 
the  aliders  and  bearera  for  each  1  If  there  ia  not  room  for 
all,  I  muat  aacrifloe  flute.— fi  rat lOx-MAarxa. 

[47  209.]— Lever  "Watoh.— ^me  time  ago  ih9  main- 
apripgof  my  wstoh  (an  Boglish  levrr)  broke  in  the 
middle.  I  aent  the  drum  with  broken  aprlnff  m  it  to  a 
firm  that  advertiaes  in  **  oara,"  and  they  fitted  a  new 
aprhig  for,  I  believe,  la. ;  a»  spiiog  ia  doubt  leas  all 
right.  'While  the  drum  waa  away  I  took  the  watch 
to  pieoea  and  cle-ined  it,  got  it  all  put  together 
(aa  I  thought)  Urat-rate.  On  getting  the  drum 
back  and  put  in,  I  found  the  watch  kept  time 
with  our  regulator  on  beinff  htmg  up,  but  when  it 
waa  worn  it  Grained  four  or  five  minutes  a  day,  and  the 
aame  when  it  la  laid  doim  on  its  back.  lused  best  watch 
oil  when  potting  it  together,  and  find  cap  over  balance 
ia  serewea  down  so  that  there  is  but  little  end  thake. 
Waa  I  correct  in  oiling  jewel  holea  and  the  small  pin  that 
worka  the  lever  backwarda  and  forwarda  t  Or,  can  aome- 
one  suggest  a  remedy  t  I  find  it  gaina  more  when  nearly 
run  down.  Have  aet  apring  up  one  turn,  bnt  thia  makes 
no  differenoe.— firATioK-UAarsB. 

[47210  .^—Pedometer.— I  have  a  pedometer  which  I 
am  deairoua  of  uaing  oooasionAlly  when  out  rambling  in 
the  country.  I  have  taken  it  to  a  local  watchmaker ; 
but,  unfortunately,  mine  i%  the  first  whi^  he  haa  seen 
the  inside  of.  I  notice  there  ia  a  f  sat  and  alow  regulator, 
and  my  idea  ia  that  its  use  ia  to  regulate  the  lever  ro 
that  It  will  indicate  on  the  dial,  aay,  one,  two,  or  three 
minutes  to  the  mile,  Inatead  of  indicating  1^  or  1^  piinnte 
to  the  mile  if  tmregulated,  and  thoa  aave  having  to 
calculate  the  fractions.  If  I  altered  my  pace  ifast  r  or 
slower,  what  would  be  the  action  of  the  pedometer !  If 
some  of  your  readers  can  give  me  any  information,  it 
will  be  received  with  pleasure  by— Dom  CAaiiOa. 

[47211.]— Kaffneto-motiwe  Force.— Would  Mr. 
Huxley,  or  some  other  reader  who  underatands  the 
theory  of  electricity,  icform  me  of  the  best  me'^hod  of 
measuring  the  m«gneto-motiTe  force  (or  the  iottnsity  of 
a  magnetic  field) !  Also,  the  tmits  ^nerally  used  for 
such  meaanrement,  and  how  to  abtain  the  E.M.F.  of  a 
bat^ety  or  dynamo-micbine  7  Any  information  on  the 
aubjecrwill  greatly  ub)jge-H.  S. 

[47212.]— The  Finffemaile.— To  Da.  EoxuirDa.— 
Will  Dr.  Admunda  kindly  advise  on  thefuUowiog  T— Ooe 
of  the  fingernails  and  ooe  of  the  thumbnails  grows  very 
thick.  Inbere  seems  to  be  a  growth  underneath  them  of 
soft  improrerly-formed  nail.  The  s*tin  all  round  the 
nsil,  but  chiefly  the  part  nearest  the  flrat  joint,  doea  not 
adhere  to  the  nail  as  on  tbe  other  fingers,  andtheidcin 
of  ^e  Kffected  ilngeia  is  dry  and  scaly.  Thtre  is  uctle 
or  no  pain,  but  they  are  unsightly.— No  Namb. 

[47218.]— Oamere  Hair  Brnahea.— How  are 
"  camel's  hair  "  paint-bruahea  made  and  pointed  ?  I  am 
trldthehafr  ia  gruerally  that  of  a  squinrel'a  tail.— A. 

TSOTTBK. 

[47214.]— A  Olook  to  strike  Quaxter-Hoare.— 
Would  *'  Alfoioe  "  kindly  let  me  know  bow  to  mike  an 
eight-day  clock  atrike  the  qnarter-houra  !  It  ia  on«  of 
those  gilt  Amt^rioan  ones.  AUo,  how  to  regild  aam  j  !— 
A  POOB  laiBH  BOT. 

[47215.1- ISmboaaiiiff  Olass;— Would  someone 
kindly  elucidate  my  dilficnlty  in  emboaaingt  Atter 
putting  the  add  upon  the  glaas,  I  find  ic  sometimea 
gives  a  beautiful  transparent  effect ;  another  Umei  a 
rough  ground  appearance.  For  instance,  I  once  Uf  c  the 
acid  on  aeven  miouteif.  the  result  being  clear  ;  another 
time  tbns  minutes,  which  gave  a  ground  glasf,— some 
places  white,  othei s  semi-tranapsrent.  The  seven  mic- 
utea  caused  a  white  ash  to  peel  off.    I  uao  the  acid  puie  • 

— PnOUKTIC. 

[47216.]— The  Berliner  Violin— Can  anyore  arg- 
gest  a  plan  to  improve  the  v<olin  after  Berliner  s 
method  without  taking  the  inatmment  to  pieoea  ?  I 
abound  be  glad  to  make  the  al'eration,  and  nodoubc 
should  get  it  to  pieces  easily  enough,  but  the  rebuilding 
would  beat  me.— Fmaxk  Smith. 

[47217.]— Oaiire'e  Kedioal  Induction  Ooil;— 
Can  I  use  this  in  connection  with  telephone  and  micro- 
phone t    If  so,  how  can  I  connect  it  ?— Fbavk  Smith. 

[47218.]— Cironlatingr  Declmela.— Can  anyone 
direct  me  to  a  book  or  paper  (in  English  or  Frenc  a » 
dealing  fully  with  the  theory  of  ciroulatuig  deoimala  ?  I 
have  aeen  a  referfnce  to  Clar«e*a  *'  Bationale  of  Circu- 
lating Numbera,"  but  I  cannot  fiod  it  mentioned  either 
in  the  English  catalogue  of  booka,  or  in  the  Boyal 
Society  Catalogue  of  soientifio  papers.— A.  J.  Smith. 

[47219.1— Textbook  of  Phyaioarrapliy.— What 
are  the  moat  complete  textbooks  uf  phfaiogr*phy,  gomff 
over  the  ground  required  for  t>oth  the  Elementary  and 
the  advanced  stages  of  the  Science  and  Art  Rxamina- 
tiooa  T— A.  J.  Smith. 

[47220.] -To  Mr.TLanoaater.— I  am  making  a 
shocking  coiU  wooden  reel,  6in.  inside  reel-ends, ) in. 
core,  three  layers  of  No.  16,  five  of  No.  94,  six  of  No.  30, 
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Aodfour  of  No.  34.  sU  cotton-oovwed,  well  innxlatod 
with  •hellao  nnd  pAp«r,  and  h«T«  «ob  on  the  No.  16. 
Would  700  Mdvise  tne  to  proceed  wKh  what  now  appears 
to  me  8d  di<proportioaato  a  prhnarr  I— J.  H.  A. 

iiTSSl.]— Dyeinff.-l  sttempted  to  dye  a  large  piete 
of  cotton  in  a  tin  hath  with  roaaoiliae,  haria^ 
mordanted  with  fustic.  Tha  oolonr  is  bright  enoiqKh, 
but  throoi^ottt  the  whole  pieee  blaok  patohea  came,  of 
which  I  oanno' get  rid.  le  it  owing  to  ii«iaff  a  tin  baA  1 
WlUtomekiod  reader  oblige  by  advising  me  how  to 
lemedr  the  evil,  or  is  it  possible  to  get  rid  of  the  roesni- 
line  eoloorliy  any  process,  and  start  s^ain  on  the  white 
groima  %—Amatkim  . 

[47SSS.1— Free  Oil.— ^  have  to  estimato  tha  amoonrt 
of  freaoil^  a  mixture  of  oil,  soap,  aod  rosm  T  WUl 
Mr.  AUeOf  or  some  o'hcr  kind  ahantDal  n»der,  favoar 
ma  wilhthe  latest  and  mout  espedltionfl  mefbod  I~Ou> 

IiAll.WA3r  OaSASB. 

r478S8.3— Birdea«e  ICakinr— "^^^  ^nj  reader 
Idndly  mention  the  necpBsary  tools  Tor  bending  and  out- 
ting  wire  for  birdosge  making,  oc  gite  some  general  in- 
strudians  t— C.  H. 

[479M.]~Aibotidn  |of  the  HeeL-To  Da. 
SoHoaaa.— I  suffer  tmm  a  painful  aileetion  of  tfaa 
tsndffns  at'  the  baok  of  ooa  luel  when  walking,  with 
slight  eoBtBMtioa ;  BO  enlaigtmait->the  result  ef  ehionic 
Thsiiinstiiin.    Gto  Br.  Bdmuada  bslp  mm !— AiiMia. 

r^rtSB.]— The  Cup-and-Ball  Xlerophone.— I 
think  great  pndsa  Is  due  to  the  gentleman  whadervised 
this  form  of  mtaopiMna. and  phnsd  it  unfetteicd  at  the 
dlqwsal  of  the  vubMc.  But  the  **  publio  »*  is  not  usually 
vaqr^smoBSlBiiSiiveofitsgn^tads  in  eases  of  this  kind. 
Ihava  faund  it  a  wimdegm&l  and  moA  useful  genesal 
Hammittss.  J^  pair  hava-been  lying  idle  a  fewmo^ha, 
and  lattody,  on  trying  them,  thev  sve  less  sensitive  Hian 
they  ware.   Osn  anyone  kindly  gsre  a  hint  I— B*Ta. 

(47896.1— Piotnre-SFrftme  mAkinff.—Ii  the  plane 
and  sheniini^blook  still  tba  best  wier  for  maUbg 
pietnx%-fianeaoonnnercia]ly1  In  mitretng  with  a  jaek- 
planelflnd  dfWkwIti  in  working  tme-^oiten  too  much 
tsken  off  the  heel.  Is  my  phme  too  IWht,  or  whatis 
probable  eanae  of  Ihflure;  iniieh  hi  usuauy  in  ttm  hard 


lure, 
en.?- 


U79S7*]--8iBe  And  Power  of  Btoilere^— Would 


•^ 


(letter  ittuar,  p.   Kt),  wbo   

en  the  sine  and  powerof  hoilets,  or  s 

kind  reader,  please  say  how  the  ilgnns  ^893  (used  in  oal* 
onlating  the  h.p.  of  eofiiae  in  the  questianj  are  arrived 
atandoblige1-J.H.W. 

rd79iB.l— Tcdexihoae.—  What  oosaUtv  ef  Jib.  ae 
wire  (m'bolbbins  will  giva  the  beet  results,  and  what 
should  be  the  Amensioas  ef  the  bDhbtns  to  rseeive  this 
qttantitv,ttM^soft  toon  ooae  on  my  msgnets  heing  */uin. 


rCTSSg.f^lKA.  XDsiiiee.--OsB  any  of  yoor  readcra 
give  the  wheel  basea  of  the  new  MMlanfl  ea^uess  (No. 


IMi.  IMtsaa},  hMHto  on  eaeh  axle  in  won 

heigfltafhoiltreent>eftomraa,anddistnDoe       ^ 

axle  eentae  'ffom  Urdioz  tnmt,  and  tniiUng  axle  trom 
backofdo.t-G.K.K. 

r472M.l-T7i^tMidthy  Txmdee.-WhMi  k  txm- 
Meradaemoetunhsa.taytade,  or  which  shoctcnalife 
msRi  Isftglase-blowi^l  la  it  oonsideied  impossible 
to  remove  iheevila  of  flrika»4Aowinghy  the  introdnetmn 
of  msrWninyt— J.  W.B. 

I  l7iSl.}--Iae«letln«  MaierUL-I  ehould  he  gkd 
to  be  informed  whedier 


tionthatc 


ft  is  any  material  «r  oomposi- 
an  ha  uacd  as  a  sabstilnte  tor  ittdiarubb«r  or 
eigroaad  tehtireNuc 
friras,and1f  so,  whatis  the  nature^  it  f-B. 

[47020— Xerlin  Patent  Bioyolew— Out  anyone 
^the  sileat  pawl  aok»  in  the  above  maeiiae, 
mbywhaelitheoUokingqaused  by  the  pawl 
r  over  the  tnethed  ^i^eel  is  piev«nted1-C.  f .  & 

UTSBS.!— To  Xr.  XAnoaater.— Csn  yon  kindly 
hdp me  f  I  want  to  obftsina  steel  band  Mn.  high,  <in. 
in  dm.  Itmusfe  he  a  perfect  circle,  and  wul  be  requned 
to  undergo  a  ronttasit.  vafiety  of  defleetions  ixma,  ihe 
cirelenottoeaesed  fin.,  but  to  return  to  the  perfect 
shape  again.  Do  you  think  some  of  the  handsaw m^bera 
would  haahleto  make  thia»  aa,  if  snceessful,  I  ehould 
probably  xcquire  a  laige  qnanfei^  ?— B.  P« 

[47S8Av]~Wel^t  of  €Urder.-Whatwoiddbethe 
weight  and  dimensions  of  a  box-giidcT,  length  18ft.,  to 
break  under  a  load  of  one  ton,  to  bemadeofplaleami 
angle  iront   Any  xeUable  informatian  wifl  obUge— 

r479M.]— 'Immersion  Ohjeottvee.— nease  da- 
aettbein^essme  way  aa  **Otopes(ter,*»  p.  n,  deserihes 
the  eoustruotian  of  obgeekivee^lMwaBaikesl-ieimmer- 
aion  is  buat  up,  and  What  would  he  the  efleotef  adding 


tionsandasinglefinnitof  crown.— Zbta* 
[478880— OhJeet  Koimtlng:.— Wou!d  i 


CtfOOT 


\  two  following  qaeraona  t-^BLow  can  I  be«t  mount 
anatomical  miieiiiism  e.g.»  ssotion  of  lungs  of  rat, 
Ste. !  eeconoly,  in  mounng  botanical  objtoca,  how  to 
avoid  the  natnial  jnioe  or  moisture  rontamsd  therein 
from  eneiag,  and  thus  ipolhag  the  slide  oonmleiay  f 
I  have  ttied  iiwmuth^y  \mm.  the  nbove  rtlssse s  of  objscU 
in  Osnada  balasm  (pieviowsty  having  soaked  them  hi 
tuzpsntine),  bnt>havn  been  vaqr  unsnccessfuL    I  shall  be 


very  grstdnl  Jar  any  hiati  OB  this  ■rt^jeot.-^  OoaaxAST 


[4738r.>-Vetf ical.  —  Vb  Dm.  Rwrnms.— I  am  89 
rMoa  old,  and  single.  This  hvt  two  years  I  hayesuirteed 
with  an  emasional  rash,  which  attiBeks  my  body  in 
varions-pkccs,  but  fapertslly  in  the  hands  and  bottoms 
otmyftet.  it  is  nainf ol  and  v«y  irdlable,  enedaUy 
so  at  night-time.  It  eomss  in  small  and  huse  flidcea  or 
patehta,  laiteaupihe  skin,  aod  gets  veiy  red.    Idrmk 


beer  and  sUnit,  but  no  wine  er  spirits ;  am  a  hearty 
mcat-^ster,  preferring  fat  to  lean.  1  sl^uld  be  greatly 
obliged  n  Dr.  Edmunds  would  state  a  diet,  or  snggtst 
eomesedifline  that  I  could  take  when  the  rssh  indicates 
anappivnaM;  for  aoaetiBcs  my  hands  are  so  bad  it  is 


painful  to  hold  my  hammer  or  file.  I  may  sav  I  weigh 
Hi  stone,  and  am  6ft.  Tin.  high  :  take  plen^  of  ^arerdse, 
and  am  a  smoko*,  and  by  trade  a— Wonune  'Wuira- 

UTa. 

r47t».l— To  *'  Aldebanm  "  —  Aatronomioal 
Teleaoope^— I  must  express  my  tbanka  fbr  your  com- 
prehensive reply  to  my  query  on  tele«oope  leness.  Imay 
asy  I  have  sueceeded  in  making  a  teleseop*  with  a  2iin. 
o.g.of  86in.  focus,  and  ttiat  so  far  as  I  can  judge  it 
seems  to  defln<»  ver/  dl'srlv.  though,  for  the  want  dl  a 
knowledge  of  proper  test-objeefti,  I  have  uot  been  able  to 
teet  it  ia  any  other  way  than  by  trying  at  what  distsnoe 
I  can  read  small  print  with  it,  aod  I  find  I  can  very 
eesily  read  the  query  column  at  afift.  distauca,  snd  do 
not  notiee  any  coloured  fringes  at  the  edgee.  Porbaps 
yuu  will  be  kind  enough  to  give  me  an  easy  star  te»t 
suite'ilcfor  this  apei  turs.  Any  other  biota  you  can  give 
me  will  be  much  appreciated.  Also  what  would  be  the 
b(>st  land  of  eyepiece,  and  a  rough-and-r^ady  method  of 
ealcnlating  its  magnifylhg  power  when  it  in  used  with 
this  o^.  T  I  fbrgut  to  mentirm  that  I  could  not  get  a 
plano-convex  lens  abort  enough  in  tfae-fticns  (one  }in.) ; 
the  one  I  have  seeme  to  anawer  very  well,  botl  snppooe 
the  other  would  have  been  better.r-J.  L. 

[47889.]--Deafneae.— Win  Dr.  Bftmunds  Uodly  give 
me  the  following  infoimation  I— I  have  suffered  from  a 
discharge  of  the  left  ear  since  I  was  about  four  yearn 
old,  ftram  the  measles.  TbB  doctors  at  BSng*s  Collne 
Hospital  advised  me  never  to  try  to  stop  it  and  it  woum 
probably  get  well  sa  I  got  older ;  but  I  took  to  plaaing 
cotton-wool  in  it  snd  nm  now  toWlfy  deaf  with  it.  A 
short  time  sgo  I  bade  severe  cold  and  was  deaf  with  the 
other  one.  it  has  gone  away*  b«t  I  have  bed  it  twice 
since  then,  attended  with  a  hnrniniiy  noise  in  the  head. 
X  widudto  know  if  I  eoold  get  iole  JWaOolkge  Hoe- 

Sital,  or  where  there  ie  a  dsver  anris£  Ihe  doetora 
swn  hem  (Wbroeitsr)  eay  titey  can  do  no  more.  I  did 
not  went  to  have  my  journey  up  fbr  nothing.  HQphig 
you  will  oblige— Av  Oelo  BoaeoviBEa. 

[47S40.1—Qil  Silk.— Would  some- correspondent  give 
dlwothme  how  to  make  what  is  ctfUsd  oa-4flk!— Ax 
AjfATsua  M. 


[47841.J— Ihief 


Detector.— Last 
andstolemy 
iiainted  wHa  I 


thieves  got  into  my  garden  and  stole  iny  fruit, 

that  I  mav  be  made  aequ  -  -  - 

these  malefactors  iboold  mfy  pay  me  anotiief  visit,  I  am 


some 

In  Older 

of 


iltting  up  an  electric  bell  from  my  garden-gate  (through 
which  thiBT  sained  aocess  to  my  garden)  to  a  bell  m  my 
owe,  and  I  have  completed  my  WQsk  except  til 
r  of  a  oontaot>maker  to  set  the  bell  in  action 


the 


houee,  ana  1  have  completed  my  wosk  except  the 

ing  of  a  oontant'msker  to  set  the  bell  in  action  w 

gate  is  epened.  I  should  be  glad  if  aoyone  would  give 
me  a  skMch  or  particulars  of  vrttst  I  requka.  I  have 
seen  various  kinds  of  thief-detectoxs  for  doors,  windows, 
fte.,  but  none  answer  my  purpose.  The  contaot- 
nuucer  I  want  will  have  te  be  of  a  trtggsr  or  levar-fike 
construction  to  be  fitted  on  the  opening  side  of  the  gste 
(not  the  hinge  side)  to  bresk  contact  by  the  action  of  the 
gate  dosioff,  snd  to  make  eontact  and  eoatinae  tingins 
the  bell  ae  long  as  the  gataremsJna^pen*— H.  H. 

147848  .]-How  to  Get  Bid  of  Vitea.-innBome 
reader  be  good  enough  to  atsiet  me  to  get  rid  of  fliose 
**  little  pests  "  t  I  have  a  loft  over  n^  ihep  where  I 
etore  meal  and  flour.  Ihe  ceiUag  of  shop  undnneath  is 
sheeted  with  boards  and  rsbatat  Into  each  other  (not 
tongu«-d  and  grooved).  The  attes  woik  down  thioogh 
the  upper  floor  and  sheeting  of  shop  esiling  and  destroy 
a  great  deal  of  goods  in  shop.  I  wish  to  paper  shop 
ceiling;  but  what  dunild  I  do  Mforn  psperfngtopn- 
«ent  the  *'  little  pests  "  from  ooaiing  throng  !-m;hoiob- 

HlLL. 

[47248.] -Dry -nlate  PhotOffsm^hF- —  To  W. 
RoBiiitoy,  Junr.^IamotUgsd  by  year  issdy  answer  to 
my  qneriee.  Can  you  have  puWwwe  to  saswer  the  ibl* 
bwing  f— Can  the  diilbrenoe  between  the  -vtaual  and 
actinic  foci  be  fouod  by  calenlatien  f  When  found, 
would  it  be  well  to  have  the  groond-glaas  sneen  aa-fhr 
behmd  the  position  of  the  plate  aetheonefocnaiifhnn 
another  t  Will  you,  or  any  other  reader,  tdl  me  howto 
make  a  double  dsxk  slide,  with  woikiBgdrBWings,  if  poe- 
rible:    lamnotaddHedoabhii^       ^  *      *      " 

the  better.-F.  J.  JbC^  liivcrpocfl, 

[47844.]— To  Xr.  T.anoaetar*— IBBl  yon  please  to 
give  me  iasUuctions  to  make  a  galvanic  battery  I  I  saw 
one  some  time  ego  worked  by  a  three-pint  bichromate 
battery,  which  waa  very  powmuL  The  nutfuet  wss  a 
bundle  of  flee  Inm  wteem.  kng  and  Un.  thick,  and  was 
inekised  in  a  box  about  Tin.  by  din.  Thare  wece  four 
poweraoa  the  iaadiina,  also  a  bcsss  rod,  whidi  drew 
out.  A  sketch  of  the  above  to  work  from,  also  the 
nund»er  of  eofls  of  copper  wire  and  the  gauge,  would 
obl%e.— W.  WaiOBT.  ^^ 

:4784&.]-Sleotido  Bene.— In  oonneeliaa  "wUh  n^ 


',  BO  the  simpler 


For  inatanee,  oaedey  lately 
tion  A  to  call  staCioa  B ;  no  Ml] 


eepper,  return  wiie  iron,  two 
end.  Ttohenee  saaeer  wdl, 
but  eonetimea  again  they  will 
r  hitelyl  pot  on  ewitA  1^  ata- 


^  ^        I  have  putOTa  ptdt  cS  oaU-beOs ;  dittanee  u 
about  260  yards,  line  wne 
Tarlandhft  oeUa  at  ( 
end  soda  beOi 

, rsngatB.  Ileftiton, 

and  hi  about  tbvty  miantes,  all  tf  a  buddea,  without 
being  touched  by  aayoae,the  beU  at  B  eomawneed  to 
ring.  Again,  at  iwisait  moment,  I  have  dons  esae 
th£g,  and  beU  at  B  will  not  ring,  altfaough 
vesrenlay  it  would  ;  but  I  have  dkoovered  Ihat 
if  I,  imb.  a  bit  of  looee  wire  or  my  silver  penefl''«aae, 
bringthetwo  eeOs  at  B  into  work  also, the  beU  at  B 
will  ring  very  strong,  and  thea,«f  isr  ladf  a  minnts,  tin 
batteryat Awill  ring  bell  at  B,  and  so  revssatag  it, 
bell  at  A  can  be  made  to  ring,  which  it  now  will  not  do. 
Osn  anyone  Madly  ex^ahiCbfti  t-Hmm. 

[47846.1— Private  Telegraph  Wirea.— Some  cca- 
eiderabletimesinQsIsentaonery  whidi  was  insuted  as 
N0.466M.  *^8uniight'*  kindly  replied  to  it,  but  did  not 
answer  same  at  p.  160.  Under  same  number  J  addresied 
further  query  to  him  at  p.  179,  to  which  no  answer  has 
been  given.  I,  thertfore,  ventnre  to  npeat— Le.,  How  to 
stain  outdoorwires  to  insolatorsTandlufW,whenetnrined, 
tokeeptigfatf  Also,  how  near  wires  may  be  carried  to  a 
wall  without  fear  of  leaking  l-^Hnax. 

[47817.}— Pkodtiot  la  Brio]^4>ttrillnff.— On  open- 
ing a  kila  of  newly-baraed  bfieka  prepaaatory  to  drasrteg 
same,  the  sutfhces  exposed  to  the  free  drau^t  are  found 
to  be  oorered  with  a  gxey  depoeit,  which»  en  ft^ft?**tnfit1iT'« 


under  the  microseope.  appeara  to  be  of  a  sab-OTslsBiae 
oharaeter  anaoged  m  steTlst»  shsped  mssassdf  steot 
one  hundredth  of  an  inch  diameter.  The  sbBhtsaesmset 
of  the  bricks  issuffidsnt  to  prevent  the  fonsalioaerfke 
substance  and  the  true  coloxur  of  the  olar  is  pmensd. 
Kome  parta  of  the  kihi  ^pear  more  affected  IfasaoCluB. 
The  substance  is  not  acted  upon  by  hjdroohloileiili, 
and  must  not  be  confounded  vnth  tbmiinsl  nffldweiiai 
due  tu  the  presence  of  salts  of  soda,  potAah«4&  AflOe 
evidenoe  points  to  the  mischief  being  done  by  tkt  mpew; 
but  what  can  the  substance  be!  TheUhhaAova- 
draught  one,  the  clay  a  pure  silicate  of  sUmiBs  uitti 
crushed  soar,  the  suid  used  pure  sitica.  Om  tkeahe 
actions  of  heat  and  moisture  going  on  duriumr  gaf» 
of  the  burning  luflBcient  to  account  for  this  wywa,  i 
I  have  read  tf  eolourlees  rodk-oryatal  is  hestidisfthit 
and  quenched  in  water,it  beoomee  apaqa« aadfTaMs,s 
deecnptioa  applying  to  the  tubstancerocned tot  Ummj 
of  **ours'*  can  assist  me  with  an  explanation,  I  ^biU 
""         it  a  favour.— DiDTtfooaAPSoa. 


147MB  .]-Wlnd-Preaeiire.-I  should  be  vmy^idoi 
a  solution  to  the  following  problem  .—The  wind  mow  at 
the  rate  of  C  miles  per  hour  upon  a  rigid  reetsagehr 
plane,  ilxed  by  its  four  comers,  who»e  length  its  sad 
width  6.  The  direction  of  the  wind  isiaflttaedatihe 
angle  A  to  the  directton  of  the  length  of  the  ptans,  aad 
at  the  angle  B  to  the  width.  Wh2  is  the  direction!  sad 
whatiatneamtuntof  eaohof  the  pi  awn  1  es  pwidnsed  oa 
the  four  oomen  T— A.  W. 

[4784».]-Pattinff    Steel    Toagnee  ia  Ooa- 

oertinaa.— I  repair  concertinas,  and  when  say  toagaM 
are  broken,  replace  Uiem  by  steel  reeds  for  the  aweof 
durability,  and  knowing  steel  to  keep  in  better  tnaettm 
brass  or  any  other  metsl.  I  get  the  tonjioes  naJb 
hardened,  but  otherwise  in  the  roufa,  fnNntheiisni- 
flsflturersof  Bnghsn  aa  well  ■■  Gecman  coaeerttna; 
nevertfaelsss,  oome  toagues  I  put  in  break  Imwsrtistely 
when  plsyed  on,  while  others,  nut  in  the  eame  instm- 
mentby  me  and  at  the  same  tone,  rtand  splendiflly.  1 
am  careful  in  the  filing,  leave  them  aa  heavy  ss  is  oea- 
aislent  vrifii  the  quality  of  tcae,  and  osn,  therefcn,  is  so 
way  aoeodnt  why  it  happena.  Osn  anyone  confv  a  asmt 
favour  aa  me  by  infoiming  me  of  the  caam  aadimstl 
nuMtdotoeffecta  remedy!  and  pat  nndec  guat  Qhl%t- 
tioa— Kxw  gasiuwoaa. 

[478001]— Oalwanlaiav  Boat-i>oxis.-nl  have  hem 
to  galvaniM  some  nous  for  my  host,  bat  osanut 
Booflk  and  hri^.  Iflrethadthempickkdk 
luric  add,  then  scoured  with  ssnd  andcoke, 
in  lime-wtfter,  and  ftom  thisinteeUoriaecf 
Kins,  then  dried  on  a  hot  pkite  over  a  aaith'sfta  A 
piece  of  pipe  stopped  at  one  end  ecrved  as  a  aradhb  iato 
whiflhlpata  quantity  of  scrap  sinftparingsiromBhBnbem, 
dec.*  covered  with  saf-ammoniae.  uaving  theassniedy 
meted,  I  plaosd  the  articles  in  the  orueible,  dipped  flam 
a  few  times,  and  co^  not  make  then  eoae  cat 
<fleen  aad  amooCh.   Osa  any  pdaea  help  met— TAcnn- 

[AV. 

[47851.1 -<farriaffe   Varalahiafir.— Wfast  is  Che 

suse  of  cepal  earriSjBe  varnish,  wn«n  put  on,  drying  fUl 

of  small  holes!  and  where  the  best  vanriihes  amsh- 

taiaed!   Alsa.the.beet  fbr  a  whltaieb,andthaAn|lttt 

method  of  polishing  it  1— Ax  Olo  BoaanuTaaa. 

The   Bolar    Protiibeiafloee  — Werii 

'  londly  eey  whether  there  is  any  appantar, 

atsaaecessihle  pnee^  suitable  for  fieaiiig  the  soar 
protuberancsst  and  whether  there  is  aaj  pesaBsr 
dlflloultg  in  making  such  ofaMrvations  f— T.  ujwm 
Wtlob. 

[47868 1— Weaknena.— A  man  of  ao  wishes  to  know 
of  BcvBmnunds  if  he  can  inrtiost^  any  eeome  of  pr  - 
cedure  which  would  petfbct  hh  phyaieal  eonditinn  The 
fault  is  inability  te  tfeaa  the  bests  of  summer,  ftegja- 
live  onans  break  do  wn :  whilst  in  the  vfinter,  though  tie 
oold  dbes  not  mske  mm  ill,  it  inevitably   I  ' 

abundant  supply  of  rhilblslna.    Drnfiioshi  ie:- . 

6ft4|la.,modmtegh«i,  Isan  bat  not  skioay.paiM 
about  64  per  minute  and  fsirly  etron^,  lungs  sbh  hssrt 
good,  Teasonsbly  mnswilar  for  one  fbUowinglightaa- 

'  V  fond  of  walking,  can  do  twenty  miles  very  well,life 
vtaller,  never  smoked,  no  procllvltieafor  amnul  feof, 
very  regular  in  all  habits,  oimoaition  atadioua,  perspixt» 
somewnat  tardily,  nervoua  temperament.  A  query  sp- 
peered  once  before  on  Chilhlaais,wiiish  I  thinkwasast 
answered,  for  llooked  oat  for  the  aaawar  with  tatacaiL— 
Bob.  Gaoa. 

[47864.}— Bleotrio  Oomiavtatar  tar  latet- 
aoutteat  ihotioa'-^  should  tttH  oblteed if  any 000^ 
spondent  would  fhvourmewtththefoHorogmfdrmstha: 
—I  pnipose  censtroeting  a  small  Gramme  dynamo  to  bs 
sonneeted  with  a  windmill,  and  by  it  totihargeasseond- 


ary  batteiT.  I  anderstand  oooatmetlon  of 
aAdr,  win  the  exeepthns  of  the  eonnnutatur,  smce  as  the 
newer  will  be  intermllteni,  the  osdinary  aimmiiTahw 
brush  will  not  do  alone,  sa  it  would  allow  the  bstteiyto 
discbarge  itself  through  the  dynamo.  Is  there  anv  aute- 
maHe  airangement  to  break  eaouit  when  the  SBautine  « 
notrunaing.and  remote  it  when  weUatotedT  i 
of  samew<mld  be  very  aooeptable,  and  also  ofs 

nt  to  indicate  bar  deetrte  bell  '  '  ' 
charged.  Would  ttiis  id«a  be  n 
scale  so  as  to  charge ,  say,  3  quart  Button'a  ceOs  to  dtiara 
eewingHuachine  from  two  to  three  honn  daily f  Isuy 
say  r  should  try  this  sa  an  eaperiment  xather  then 
as  an  eeonomioal  method.  A  few  Dnmelt  ceHa  wosAl, 
of  coorae,  be  best  to  use  for  this  putpuee<— ftmom- 


[47886.1-X«aoaner.— In  Napfer^      

rgy'*  a  metlnid  of  depeeiting  oopperoafiowen^ftc., 
is  given,  but  it  does  not  msnthm  aay  method  of  lasqna- 
ing  the  d^osit.  Oould  this  be  dome  fay  Jimiisssion.  >i 
acme  parts  of  it  woald  be  vecyddioateandBststBd 
lacquering  with  a  brusht  Also,  a  recipe  for  a  chcsp 
dear  laoqoer  suitable  will  oblige— FmoiaxTxoe. 

[47866.]— Sorflhoe  Oendenglag  Xadae  for 
Laimoli.— WiU  sosM  engfaieer  tAiUy  give  me  a  htlk 
information  on  workhig^the  ahovel  Thave  driven  sevoal 
kinds  of  Ugh-prearare  engines  for  the  last  ei^  |ear«, 
but  have  not  hsd  any  eaperi«aoe  with  condsasmg.-- 
BiaPLa  Btxoa. 

[47857.1— Bookbinding  ia  VteUnm.— I  harel^ 
been  bfaidteg  soese  books  and  pawphte^  in  yenl* 
ment and  Ttuua with  Ihnp  eoven  «ad  cdgweatfiaih. 


June  23»  1882. 


ENGLISH  MBOHANIO  AND  WOULD  OF  BdENOB:  Vo.  900. 


365 


I  went  by  iMteaetioiM  itotiTid  frtm  m  workmAa  fortf 
uand  the  books,  when  flxvt  out  of  the  prc«s, 
xdee,  but  when  quite  dry  tbey  onri  np  Hke  the 


rma  ago«  and  the  b«K>lu,  when  flxvt  out  of  the  prces, 
leokTarnke,  but  when  quite  dry  tbey  onri  np  Hke  the 
peteli  Of  e  toricecap  Ifly,  or  the  brim  of  a  fashionable 


hat  I  haTe  tried  re-preeaing,  but  cannot  permanently 
i^^naatbifl  early  tendency.  I  riiaU  be  tlad  of  adTiee. 
M^api  pasohment  ie  onaoitable  lor  Ump  bindings.  X 
have  anooeeded  with  thick  boardi.— Aaoairr  Samma. 

^SB.>-Tbe  Coming  Traoaitof  V««-iis.— Now 
^■tweare  beariBff  so  much  abo«t  the  eominf  tnowit  of 
Vmuh,  there  are  many  who,  like  myaelf,  bare  bat  little 
aoMoM  of  tba  apeoial  porpoee  for  whiah  these  obaerratiana 
aMtekw»  beyond  determinioK  the  8an*s  di»taaea»8nd 
ais  onto  onable  tease  what  is  their  real  piaeCieal  valae. 
WoaU  **F.B.A.S.'*  give  me  some  information  on  this 
Mibjefit,  and  in  ao  doiu  I  am  sore  that  he  will  oonfer  a 
fiiMr  on  many  other  of  yoor  ooostaiit  rsttdeM.-A  Om- 
STAUT  Raanta. 

[«SS9.}— 7o  Vr.  I«aoeBSt«r.— I  kai«  made  two 
slaetro-magnels  and  armataxe  for  aoMllmeto^baftl  can 
asaealr  gm  any  power  in  the  magnet*,  woald  yoo 
pkaie  to  atate  where  I  am  in  fault  T  The  raatmets  are 
dil  piseea  ai  aoft  iron  a^in  long.  ^ia.  thick,  lia.  wide. 
Tvoel  theeaaae  sorewed  together  lin.  apart  with  a  piece 
of  booLWood  between  to  wind  the  wire  on.  The  wire  ia 
wooad  on  lengthways,  the  same  aa  cotton  on  a  ahnttte. 
Ihavetrieditwlrhajlb.af  22  aUk-eovtted»  ako  with  l« 
gvu?»  and  rix  Bunsea  A  pint  batteries.!  bat  can  nl 
«caicely  any  power  in  the  magnets.  I  have  made  Om 
■imafiiffe  tha same  way  aa  the  magnet  batlhave not 
waaadthat7et,aaitisnoaaetiUIIlndontmyfaalt.  If 
Tea  wooldldndly  help  me  I  should  be  mooh  obUged. 
The  iaatnotiotvi  you  gave  me  to  make  the  indootlon  eoil 
aweek  or  two  ego  x  followed  oat  I  have  jost  finished 
il.  and  It  haa  proved  a  suGOSfs.  and  am  (laite  pleased  with 
it   I  thank  you  and  Mr.  Andrewa  kiadly  for  yoor  hrip. 

ffraao.}— Oompoand  Bngine.— Will  aome  kind 
faead  pleaa«  help  me  oat  of  a  few  alight  dilBealties  I 
What  pBManrs  eaa  I  run  at  witii  oyUndsra  of  oast*iron, 
low-ftMsare  2in.,  high-pressure  lim*  bore  t  Oyllodcr 
covers  {in.  thick.  What  size  fly-wheel  will  be  required  I 
What  Is  beet  form  of  surface  condenser*  bore  of  air- 
posm,  and  ia  t<&' thick  enough  for  smallest  part  of  steel 

[479i^.l~Axsenio  in  Wall-paper.— I  have  go^ 
same  waij-paper  with  a  gieea  patietn,  whish  I  anspect 
osataiaB  aneaie.  Ooold  any  reader  kiadly  tell  me  the 
best  way  o(  Aeteniing  it  t  aad  oblige— £aiM-<M>-llEAoa. 

[«26fl.1--'Wlieel  <}r«aaa.— Caa  rome  of  ^  oars  " 
gfte  me  a  good  rfotpe  foe  making  the  above  t— Boas* 
i.ir. 


UnssO—Boller  OlaaaiB^.^Will  aooie  of  ear 
chemiflalftiends  please  tell  me  it  fi6lb.  of  enteh  per  month 
potiatD oae  boiiet  at  the  time  of  cleaning  oot  be  eon- 
rfteed  cacvisi«e  t  and  what  will  ba  ita  aotioa  on  the 
pistes  off  the  boOer!  We  put  in  the  outeh  to 
boOetaoaliag.  We  have  baen  told  that  ooz ' 
bring  iqlnzad.  hf  ita  ose.— Jdmbo. 

[CS64.^— Lishtninff  Oondnotora.— WoaU  aome 
ociaorojOMipondeacaaaj  what  ia  the  baitioimand 
material  to  wee  as  lightning  oondaoton  for  a  very  tall 
chiaueir  or  other  tall  s  ruotuze  I  And  how  should  the 
eoodnetorbeiiset  tothe  bufldmg?  What  arraagemeat 
should  be  made  at  the  upnar  end  for  the  attraction  of  the 
MghtaingT  and  what  at  the  lower  end  for  convc^ping  the 
dsetoie  owrrcat  luto  the  earth  f  Any  inforsMtton  on 
tfefis  ImDortant  subjeet.  founded  on  recent  eocperienee, 
wiU  be  thankfully  received  by— Soaopsmaa. 

[47265.]— Forecaat  of  Storms.— Having  taken  a 
Uttie  interest  in  the  above,  end  having  tned  two  ezperi- 
BHOtawlthxafereBeeto  the  above  sobjeo^  aad  I  may  say 
with  little  aaeeeas,  I  should  be  eztcemaly  obUged  to  W. 
ILOaidner  (letter  20163)  if  he  would  give  uaashori. 
dmcfiptioa  af  hia  harmoawter  ■  — » flowa-HaaB  Baeo- 


,U7l0a.]— I«ocomotiva  Bnginaa.  4ko.— I  wonld 
okt  to  have  aome  paitioalara  on  vhe  foltowmg  poi^a  :— 
1.  ladieated  h.p.  of  different  classes  of  tngint^  2. 
Weight  of  ▼arious  trams.  B.  Itecieoal  reaiataacea  of 
trsioa.  4.  Air-resiataaoe  ta  traina.— Wa.  Josur  OaaY, 
Bsvick  Seieaoe  Sohool. 

l^nBl.}—9o  Ohemlats.— Will  someone  please  say 
vaatehemioalmisctore  of  materials  will,  within  six  or 
«iht  hoars  of  mixing,  produce  suffideat  heat  to  melt 
'miUanmtal— greater  beat  would  not  matter  t  1  asked 
tkaqoary  before,  but  had  no  reply.— Calouo. 

m2n.lr-^«Uowa  ttxr  Brasizic.-<A  few  weeks 
Mtt  I  aoooed  a  qu«ry  for  inf onuatioo  on  tba  cDnatoao- 
tioa  of  bellowB  to  give  a  good  blastfor  braoing  with  the 
III  flams  eo  Fletoher'a  pdociplc,  to  whiohlhave  been 
my  anxioaa  toiee  a  rtpiy,aaXhave  been  trying  to  braae 
the  mside  lixebox,  for  a  midal  looomotive  made  of  oopper 


J-32  thick;  it  ia  3\m.  long,  1  Jin.  broad,  and  Sin.  ucep. 
^I  soold  not  get"  cmooj^h  force  out  of  a  pair  of  kitchen 
^>^Qows,  I  have  commeaced  making  one  18in.  by  13in, 
vith  roanded  coroers  with  a  separate  feeder  and  rv»t  r- 
^  oo  top,  whiea  an  be  loaded  with  wtights  to  obtain 
«w  oeedf ol  nresnare.  Tne  valves  I  have  made  of  india- 
rubber  3in.  di*m.  and  3  IGin.  thick  fixed  to  the  boards  in 
^  eentra,  and  covering  a  number  of  holes  |in.  dia- 
^Let«.  What  I  want  to  know  i^  what  sort  of  leather 
iJ"*'  •^  ^  '^y  composition  is  u»ed  to  pat  between  tho 
l>Uff  aad  the  bauds  (which  are  elm  jin.  thick)  to  make 
"  "-^rht  I  Or,  whether  it  is  simply  nailed  to  the  wood! 
1  be  very  glad  if  anyone  would  give  a  few  hidtson 


braring,  as  oecarionally  I  have  got  the  spelter  or  silver 
solder  Cb  melt,  but  it  would  not  run  mto  the  ioint, 
althongh  serapr^  oean  previous  to  ap^jihg  the  oorax 
and  spelter.- £.  L.  P. 

{491  ep.  V-Bleotrio  JEotoor  foot  TSrleyole— Will  an^ 
readers  of  the  Macaa>io»who  at*  aoqiaaiated  with  the 

tktiir  of  eleetrio  metors,  iaform  ma  waaiher  it  would 
.,  poaribla  to  fix  one  tea  tsioyele  m  soeh  a  way,  as  fiom 
the  rotary  motion  of  the  wheels  whilst  oa  the  level  or 
goiog  down  hill,  sufficient  power  could  be  accumulated  to 
make  it  easy  gmng  np  huIT  I  have  read  that  on  the 
Brigbtoa  Railway  some  of  the  traine  are  lit  up  by  electric 
li^  prodoeed  tty  power  derived  from  the  notkm  of  the 
train  wheels,  and  tt  seems  to  me  onite  aa  fteaible  that 
electricity  can  be  produo«d  from  the  motion  of  trioyele 
whee^  if  there  ia  a«y  wty  of  storing  it  Or,  wouldit  be 
pQ8rible,by  using  a  »mall  ateam.  engine  to  produce  both 
electricity  to  light  up  a  ehop,  and  alfo  to  aeeunmlate 
power  lor  atheyde  motor;  1  see  in  Cbamben'aJ^umMl  for 
tfaia  month  that  the  Tteneh  are  br.nging  out  electrio- 
^ven  trieydes,  bat  ao  particaUxs  are  given,  and  I  ahall 
be  glad  if  some  reader  will  be  good  enough  to  giv«  me  a 
practfeal  answer  to  the  above,  or  any  practical  samstlon 
or  particulars  as  to  a  motor.  I  ahould  be  satimed  if  I 
oould  get  one  that  wou^d  make  going  up  hill  easier  work. 
—A.  J.  C,  Winslow. 

[47270.]— To  Wr.  Laaoaater.— I  bave  a  portrait 
lens,  the  two  front  ghiMi'e  of  which  are  cemented 
together :  the  oea&ent  baa  gone  cloudy.  Can  £  take  them 
apart  and  dean  them  without  fear  of  biisating !  If  so, 
howl— W.  B*owa. 

r47271.1— Watorwbeel  Chreaaa^I  ahall  be  tdmak- 
fnl  f6r  a  good  eheap  grease  for  a  waterwhael  SOin. 
diameter,  and  partly  working  ia  water.— L.  H.  8. 

[47272.J— Drill  for  Borinflr  Fireproof  Floora 
by  Maoninery.— Can  any  of  your  r<fader4  inf orm  me 
wsat  is  the  best  kind  of  drill  to  use  for  the  above  pur- 
poae,  as  rose  and  taper  drills  knock  too  much  brickwork, 
«c^  into  the  room  below?  Ihe  mill  is  quite  a  new  one, 
aadf  the  mortar,  fto.,  has  not  had  sulfleient  time  to  set,— 
ABuBsoaxBsa. 

[47278.]— Ziinaa  QfForee.—Wia  some  reader  of  the 
Mbgbasio  be  so  kind  as  to  give  some  explanation  of  what 
is  mmmt  by  a  '^eoil  cuittng  lines  of  fbros,** 
and  a  **  eoO  adding  aad  subtraeting  lines  of 
force  ** !  Of  courre,  I  have  seeo  the  experiment  of  iron 
filings  on  a  pieoa  of  casd  producing  lines  of  force,  but  I 
have  rought  in  vain  for  aa  iHusiration  of  the  way  in 
which  lines  of  force  are  out  by  a  coil  of  wire  revolving 
between  the  polee  of  a  magneL  And,  also,  how  the  iron 
ring  inflaeacee  the  lines  of  force  in  a  dyaamo-maahine  t 
I  have  learned  many  things  from  the  Mbchamic,  and  wish 
to  learn  this.-a.  C. 


AV8WBB8  TO  OOBBBSPOHDEHTB. 


V  -^B  desiBiiwiMlfaws  aleoM  h§  tMni»$d  to  dU  &>ROm 
e/Us  Saouax  MiOBAXiOt  Sl»  TaviMoek-^trmt,  Oavtmt 
cMnlOTf  IV*  O* 

HINTS  TO  COBRESPONDENTB. 

1.  Write  on  one  side  of  the  paper  only,  aad  pat  draw- 
fnga  for  illastzations  on  separate  pieoea  of  paper.  2.  Put 
tiuea  to  qaeries»  and  when  answering  qutrieanit  the 
nnmbere  aa  well  aa  the  titlee  of  the  noeries  to  whioh  the 
rspUes refer.  8.  Mo  chaxge  ismade  for  inaerting  letters, 
qneriee,  or  replies.  4.  Letters  or  queries  asking  for  ad- 
dresses of  mannf  aotursrs  or  eerwipondents,  or  where 
tools  or  other  artidee  can  be  purcbajwd,  or  replies  gi*jng 
such  information,  cannot  be  inserted  except  as  adverose- 
meota.  ft.  No  question  aaldng  for  ediiratiwial  or  scientific 
information  isanswered  through  the  post.  6.  Letterssent 
to  correspondents,  under  oover  to  the  Sditor,  are  not  for- 
warded ;  and  the  namea  of  oorre^wndents  are  not  given 
to  inquirers. 

*•*  Atteatioa  is  rspedally  drown  to  hint  Nb.  4.   Tbe 

r)e  devoted  to  lett-rs,  queries,  and  repliea  is  meant  for 
general  good ,  and  it  i»  not  fair  to  oesupy  it  with  qnea- 
tions  such  aa  are  indicated  above,  whidi  are  only  of  tndi- 
vidaal  inierert,  and  which,  il  not  adveriiaaaentain  them- 
sdves,  lead  to  repliea  which  are.  The  '*  bixpenay  8ale 
Column  "  offers  a  cheap  means  of  obtaining  suon  informa- 
tion, and  we  trust  our  readers  will  avail  thirmselveaofit. 

IhafbUowingaBa  the  iaitiala,  fte.,  of  latteia  to  head  op 
to  Wednesday  evening,  June  21«  and  unadmowledged 


Capt.  TkavAV.— ^LtM>oL  FtedalL— W.  A.  Byaa.— Capt. 
Ooyon.— J.  Chown.— J.  Noble.— B.  C.  Ames.— Bev.  t. 
£.  £  pin.— W.  Walker.— £.  J.  Wsxmington.— Qjm- 
nastic— An  Amateur.— C.  H.  Romanes.— ^A.  Matthenn. 
— W.  A.  Vieaoh.-J.  B.  Biowa*-J.  P.  H.— W.  D,— 
J.  H.  Huxley.— John  Bond.— H.  S.  Frost.- Bev.  8. 
IBlls.— H.  Jouson.-J.  H.— Collodioa.— F.  Walker.- 
Beetle  Ckushers.— W.  Baldwin.— £.— A  Fellow  Work- 
man.—W.  MeAndntwa.-C.  B.  Heaumont^-A  Fellow 
of  the  Boyal  Astronomical  Society. —Bvenaka.— 
Light. 

fiAaeSMnras.  (Dyspepsia;  try  U^Mer  mealsi aad aspeen 
ally  lighter  8api>ers.) — CAaiyo.  (Toanks  ;  shall  appear 
nextweek.  It  seems  m  voo  aoppoae  with  regard  to  the 
othor  matter,  but  we  doubt  it.  If  it  be  bo,  and  the 
Editor  is  trouble  as  we  were,  he  will,  and  probably 
with  regret  as  we  did,  have  to  dupease  with  the  help 
rendered.)— Nj  t.  DsapsBJia dum.  (Work  hard  and  learn 
all  yuu  can.  If  possible,  get  into  a  civil  engineers' 
office  in  some  subordinate  enpacity,  and  show  by  your 
wurk  that  you  are  capable  of  t;etier  things.  2.  Several 
textbooks  are  publi8tie<l  giving  general  rules  toe  such 
ce4culation8.  Templeton^s  **  Workshop  Companion*' 
is  as  good  as  any.  if  there  is  any  specuU  case,  we  are 
always  ready  to  answer  or  inaert  a  query,  but  we  cannot 
b»»  always  repeat icj?  elementary  rales.)— T.  McDa»Ai.D. 
(Yes,  forty  ytars  ut  least,  ui  course  in  older,  and  far 
more  imperfect  patteriu* )  — Emud.  ( Have  you  tried  the 
Didiroic  ink !  Tije  subject  has  been  sevetul  timts  pre- 
viously disoQsscd.)— ('.  E.  X^LorD.  (The  ink  is  uuule  of 
equal  parts  of  callow,  wax,  soap,  and  ahellac,  with 
suffident  fine  F&ria  black.  It  is  caat  into  sticks  aad 
ground  up  with  water.  For  p'ice,  apply  at  the  dealers.) 


— H.  T.  B.  (To  what  isyour  letter  a  reply  T  Where  is 
the  question  t)-8.  H.  (We  believe  it  can  be  had  of 
Ue^scs.  Hachette,  King  WiiUam-etreet.  Strand,  W.C.) 
— WALTsa  B.  Haxaiso.  (The  manufacture  of  ooiU 
has  been  fully  described  again  and  again  in  oar  laot  S5 
Ttddmes.  Fwsibly  the  instructians  given  on  pp.  16  and 
16  of  present  volume  will  suit  you.  If  not  you  are  sure 
to  find  something  that  will  in  back  voluaies.)— Tblb- 
WAO.  ( Jnia  one  of  the  art  classes,  and  procure  some 
of  the  handbooka  of  the  art.]— ELucraiciaji.  (Two 
would  no  doubt  be  soffioient,  if  propeorly  made.  9.  The 
solution  is  not  dcoompoeed  if  the  sine  is  withdrawn. 
8.  Avery  simple  affhir.  Youwill  find  aome  hints  oa  p. 
IBO,  present  vulame.)—Aaairr  Sablk.  (If  blasting  is 
out  of  tile  qnestien,  psriiaps  the  retdiest  way  is  to  bore 
hoKss  and  fill  with  petroleum  or  naphtha.  After  that 
has  ooaked  in,  the  stumps  are  fired.  Saltpetre  will  do, 
bat  takes  longer  to  sosk  in.  Blasting  is  the  ehetpcst 
method.)— Todiro  Clbbx.  (Tbey  can  be  bought  at 
bieycUsta*  outfit  lera,  and  at  many  other  shops.  You 
must  choose  for  yoarself.)— AacaTEua  ^bctkiciax. 
(WUehever  way  you  want  tktm.  2{no  to  xtno  gives 
what  is  called  qoantiiT,  and  makai,one  huge  eell.  Kino 
totfaipot  givee  B.H.F.,  or  intensity  as  it  used  to  be 
called.)— 8 rvrBR  Fidklis.  (You  have  nothing  to  do 
but  to  purchase  one  of  the  hoapa  aad  a  suitable  bat- 
tery, and  connect  np  with  copper  wires.  You  will  find 
it  very  expenrive.  A  dynamo  is  a  machine  for  g«nerat- 
iog  current ;  but  it  is  toe  late  in  the  day  to  a$k  for  an 
explanation  here.  You  will  flod  all  about  them  in  our 
back  volumes.  2.  Dr.  Kdmnnds  answered  the  question 
on  p.  824,  last  week.  3.  It  is  cream  of  tartar  m  the 
preportion  bv  weight  of  8  to  4  of  tin  )— F.  (It  is  pre- 
pared from  the  stooiach  of  the  pig  by  a  series  of  pro- 
cesses which  cannot  be  carried  oat  without  suitable 
plant  The  other  is  made  from  the  pancreas,  and  the 
same  remarks  apply.  If  you  are  pr^»aed  to  go  in  for 
the  manufacture,  you  sh«>uld  consult  the  files  of  the 
Pharmaceutieal  Journal.) — ^laTSKDiso  Emiobant.  (It 
depends  entirely  on  the  emigrant  himself ,  that  ii,  on 
the  mooev  be  ean  aflurd  and  the  tmie  that 
he  ean  devote  to  the  joumey.  The  appomt- 
maits  of  some  of  the  sailing  vessels  are  quite  equal  to 
time  of  the  steamers,  but  the  duration  of^ihe  voyage  is 
longer.  )^Aiav90is.  (Kindly  read  np  raoent  badt 
nnmbere.  See  answer  to  **  Semper  Fidelis  "  above.)— 
Aurwioc.  (*'  Boads  and  Stieets,"  published  by  U>ek- 
woodanaCo.,  BtotSooers*  Hal-conrt.  BLC,  is  the  best 
we  are  acquainted  vrith.)— Paulatim.  (Cbr  ahily  you 
require  a  battery.  Bead  up  the  aabjeot  in  back  aum- 
becs.)'FuMawca.  (Ye%  bot-water  hating  is  the 
beat  and  aaat  troatwortby.)— A  Boon  lama  Bot. 
(Seareh  the  indioeaunder  head  of  Sitveriag.  The  usual 
plan  is  to  place  tinfoil  on  a  fiat  table,  poor  quicksilver 
oa  it,  and  i^read  it  over,  then  push  the  dean  glaaa  on, 
and  weight  down.)— 1LB.C  J*.  (We  do  not  know  of 
sndi  a  book.)— BBQiuaK.  (You  wiU  find  a  number  of 
redpea  in  back  volumes  for  beverages  of  the  kind.  The 
query  isnot  of  suffident  general  mterest  to  insert)— 
Tapbwo»x.  (All  druggists  make  up  saitable  prepara- 
tions; but  it  would  baunwiae  for  a  person  of  OD  to  take 
any  without  the  adrioe  of  a  medical  man.  A  remedy 
that  would  be  effectual  aad  harmlem  in  the  caaaof  a 
atreng  hearty  youth  murht  not  be  adapted  to  a  feeble 
old  man.)— A  TJsaa.  (Febble  ia  colder  to  the  tongue 
than  glass;  but  a  definite  test  is  to  place  the  lena 
between  two  pieoea  of  glaas  aad  hold  up  to  the  light.  If 
pebble,  rings  of  colour  will  be  risible,  owing  to  polari- 
sation.)—A  Youao  Orm  BaonrsBs.  (See  p.  6d&, 
Vol.  X  Yin.  Find  out  the  esose,  and  then  perhaps  some 
one  cangivearemtdy.  You  ean  do  ao  harm  by  waah- 
iag  frequently  with  cold  water  to  whioh  a  solution  of 
borax  has  been  added ;  but  the  cause  is  probably  oan- 
stitntional.)— C.  B.  Poax.  (lAanics,  we  had  noted  it. 
You  wiU  fiad  aa  brief  description  of  Qamond's  burner 
on  p.  804.  Ae  2te«s  has  made  the  mistake  of  confusing 
magnerift  with  msgnesium  wire.  Lewis's  improved 
burner,  of  whteh  we  ^ve  a  description  this  wee<«  con- 
tains a  baaket  of  .platinum  wire :  hence,  probablv  the 
enot.  We  have  the  book  inferred  to.  We  believe 
Beurbouxe*a  idea  waa  based  on  something  that  pre- 
ceded it)-^Ajr  AxATooa  IC  (Sddiita  powden  are 
made  usuallv  of  Bochelle  aalt  S  drachma  and  bicar- 
bonate of  aoda  40gr.,  xiiimd,  and  nut  iato  a  blue  paper. 
In  a  white  paper  are  86  grains  ol  tartaiic  aeid.  The 
quantities  are  snffident  for  half-pint  of  water.)— Ban 
CoxAi..  ( We  preaume  you  mean  eoon«aed— i.«.,  stained 
and  polianed ;  but  if  paint  the  latter  ia  mixed  with 
vanish.  2.  Try  the  cosguline  again*  or  elie  shdlao, 
heating  the  parca  to  be  jomet.  Yom  might  stain  itred .) 
— BAOiMvaa,  CoaxEBCiAii-aoAO.  (See  pp.  237,  2dl,  381, 
last  volume,  for  omnv  practical  hints  on  dectro^'at- 
ing.  The  Bunseas  will  do ;  the  bicbromate  ia  not  eoono- 
mioal  or  good,  and  the  Ledanchte  are  no  use  at  all 
for  the  purpose.  The  Daniell  U  the  best  arraagemeat 
for  electro-depositiag.  However,  vou  will  fiad:  all  in- 
foDnationinthe  pagea  maatiobed.}~A*H.B..OijiBT 
(The  oopper  cops  will  not  do.  See  recent  letten. 
Americsn  potaah  preperly  prepared  will  do ;  but  you 
can  eaaily  make  the  aoda  aolution  by  boiling  aolutioa  of 
common  washing  soda  with  aome  lime.  See  p.  808. 
Four  shilliuirs  a  pound  for  caustic  soda  ia  absuitl.)- A 
WosKXAM.  (We  believe  that  tieade  is  the  beat  medium 
for  moulding  up  carbon  plates ;  but  thev  are  very  in- 
ferior, and  you  oertaialy  will  not  make  '^  tUamems  for 
are  laaips''^by  that  means.  What  was  meant  about 
the  odds  and  ends  being  used  for  batteries  was  that 
they  can  be  broken  up  and  need  with  manganeae  for  the 
Leclaach#  batteries,  lioch  secrecy  is  observed  in  the 
manufacture  of  **  rods,"  not  filaments,  for  are  lamps ; 
but  of  one  thing  you  may  be  certain— that  very  power- 
ful presses  are  needed,  and  the  rods  are  baked  in  a 
fumaoe  where  no  air  can  reach  them.)— W.  R.  C.  (A 
coil  is  not  required,  only  a  battery.  A  piece  of  thin 
platioum  wire  is  infierted  in  the  eiicuit  which  becomes 
red  hot,  and  so  fires  the  powder.)  -  An  Amateub.  (See 
recent  back  numbers,  and  the  iudexol  the  iaai  volume.) 
—A  W  ATCHMAKKB.  (Bub  up  the  surface  with  a  bit  of 
sandstone  or  emery-cloth,  and  try  again.}— Kent. 
(i£ither  by  attaching  the  conta4st  piece  to  the  hin^ 
part  of  knocker,  or  by  making  thtr  hammer  drive  m  a 
bpriog  pin  when  it  falls  on  the  duor.  ;}.  The  best 
remedies  are  antimonial  emetics  and  change  of  air, 
the  latter  to  be  preferred.)— P.  H.  H aubap.  ( Why  not 
write  to  the  patentee  1  A  potent  agmt  woald  supply  it 
for  a  aouLll  f«e.)— Osa  nc  a  Fix.  (Wt'Ot  do  you  meau 
br  ''o/i  the  xatea  aad  taxes*'!    They  cannot  have 
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chaived  honte  dxdj,  for  initaaoe  ?  Ton  are  bound  to 
pay  Und  tax  and  poor  rates .  if  that  it  what  you  mean.) 
— W.  H.  RicHMOxo.  (We  ahoold  be  glad  to  hear  from 
yon  at  greater  length  as  to  the  prjpoaed  aeriee.}— 
Tbomas  CLE4t>T.  (F<obab>  from  £8  to  £10  lOs.^- 
cladingagrat«*fefi  for  proTlsional  protection.  2.  xoa 
would  have  to  employ  a  p  ttent  agent  to  make  a  learch 
for  you  at  the  OoTemmen'-  FAtent  Office,  which  ie  in 
Sonthampton-buUdingfl.  Yon  h^d  better  write  to  one 
of  the  patent  agents  whoie  advertiaemente  appear  in 
theee  paires.  for  a  copy  of  their  initructionf  to  iuTentora, 
which  will  giro  you  all  necessary  information.)— O.  W. 
H  (We  know  of  none  that  we  care  to  recommend.)— 
RcsT.  (We  do  not  know.  Possibly  a  note  to  the 
seoretary  would  obtain  for  you  the  information.  3.  The 
adrantaireelaimed  is  in  the  eoou'^my  of  tin  used, but 
we  have  no  practical  knowledge  of  the  process.  We 
see  no  sdvantage  in  usin/  the  double  process,  except 
for  iroods  wher^  an  extra  thick  coating  is  want«dO— T. 
PxjtBKRTo!!.  (Soc  indcx  to  any  back  vol.)— £.  8. 
(Clesnliness  and  the  use  of  water  or  air  beds  is  the  only 
means  of  prevention,  but  with  long  sickness  and  much 
loss  of  fle«b  they  are  almoet  ine^tablo.)— Ah  Exousb* 
If  AX  (Half  to  the  wife,  the  test  equally  among  the 
mother  and  sisters.) 


0HB88. 
— *♦♦ — 

All  Csmmunioatjona  for  this  department  must  be 
addressed  to  the  Ciees  Bditor.  at  the  office  of  thi 
EsoLjsu  MjBCBAJrio,  ax,  Tayistock-street,  OoTent^^ardcn. 
W.C. 


PROBLEM  DCCLVn.-By  F.  C.  Collixb. 
Slack, 


WkiU. 
Wbibi  to  play  and  sui-mate  In  two  inorcr. 


PROBLSU  I>OCLyin.-By  A.  Baioos. 
SJack, 


White  to  play  and  nata  in  two  morea. 


BoLunox  TO  768. 
White. 

1.  BtoaKt3(disch) 

2.  Q  to  a  Kt  6 

3.  R  to  a  B  S  (eh) 


JBlaek. 

1.  QtoQT 
y.  B  to  K  B  2 
3.  B  takes  K  mate 


BoLunox  TO  7M. 
WkiU  Black, 

1.  Kttoa2  1.  Anything 

2.  B,Ktoramaf 

accordingly. 


NOTICES    TO    CORRE6PONDENT8. 

The  author  of  Pkoblem  751  infor'ns  us  that  it  can  be 
made  sound  by  adding  a  Blaek  PftwnatKl8  4.  The 
Pawn  at  K  B  8  o»n  be  rvmoved. 

BoHxacKK.—Asui-mate  problem  U  one  in  which  white 
compels  black  to  mate  aim  (white)  in  so  many  moves. 
The  strategy  involyed  in  such  is  quite  distinct  fram 


(hat  in  ordinary  problems,  and  well  deserves  atten- 
tion when  exemplified  by  such  masters  as  Kidsoa, 
Blater,  Oilbeig,  and  others.  Problem  76S  is  a  capital 
example  of  the  kind.  We  intend  to  give  others  from 
time  to  time.  Try  the  one  above.  Your  solutions  to 
764, 766,  and  766  are  correct.  As  to  the  problem,  it  is  a 
very  fair  one  for  a  first  attempt ;  bnt  it  is  rather  too 
easy  for  publication,  on  account  of  the  check 
threatened  byblaok.  Moreover,  there  is  a  dual  in  the 
main  variation. 


Brary  Workman  eonneeted  with    the  Building 

■^" •-'--•Sltumttoa  tboold  sdrertiM  la  **  THS  BUILlT- 

poblUhed    srerj   FKIDAT,  price    Vowpsooe, 


ttmUt  rMulrla«  a  SltaatloB  tboold  sdrertiM  la  **  THS  BUILlT- 
nro  MBWS,"    pnblUhed    STerj   FiUDAT,  price    ~ 
sttl.1kTl«tock-i$raet,OovMt-ffafd«B  Londoa.  WX). 

**THB  BUILDING  VBWB"  la  tlM  Frlaelpel  Jowasl,  rme- 
MBtiaiAretlteeUaBdBttllden,  and  kaa  the laigMt einalacloa 
ef  aayFroHwrioasl  JoonuU  la  ths Ua«doB. 


■rvry  WerksMa  ahoaM  ladst  ea  aertaff  "THS BX7ILDIN0 
JKWII '*  •very  weak  at  hU  Qub  or  Ooffae  Hoaaa.  Ha  will  flad 
mora  **  liata  of  Taadari  **  for  naw  wark  la  It  Vfww  weak  than  la 


anyalokUar  payer,  and  eaathaajcd fa   . 

bad.  Ha  laaliM  ipacially  laTitea  to  make  uaa  oflataroom' 
Biaaleatloa  "  If  ba  iraaU  to  kao w  aaythlair  sboat  bla  trade :  to 
write  to  the  Bdltor  If  habaa  any  ancfeetloaa  to  oiaka  aadto 
bewaatawork. 
The  ebarte  tor  AdTertli«inaati  fbr  Bltaatloas  la  One  BbUllnir 
-  'aatyNr<    "         "  


advartlM  la  tha  pepar  when  ba  wanta 
The  ebaree  tor  Advertli^inaati  fbr  I 
or  Twaaty  worda.  and  Bixpaaaa  for  erary  Blfbt  Word*  after. 


TBBM8  0F  BUBBCSIPnOH. 

PATABLB  Dl  ADTAHOB. 

fa.ld.flBrBlzKoBtkaaad  11a  for  Ttralva  KoatlM,  Poat-fraa  to 
aar  aait  ot  tJia  Ualtad  Kiaffdooi.  For  tbe  Voltad  StAtaa,  Ita.,  «t 
S  dofa.  Uc.  fota .  to  Fraaea  or  BalflaiB.  ISa.,  or  ISC  aoc  i  to  India 
(Tla  Bilndlal).  ll*.  Id. ;  u  NawZealaad.  tbe  Gape,  (be  Weat 
Xndlee.  Oanada,  Jfova  Beotia,  Natai,  or  aay  of  ttia  Aaatraliao 
OoloBlaa.  Ua. 

thm  nmiv^MBct  thoaii  iw  viad*  bjr  Foat-oflct  order.  Back 
aa.Rii»n  f^nnnt  bm  4vat  4^ut  of  i\}9  iTalted  KlBfdom  by  tba 
ardiiiuy  Bbira(i4p«  f»i»t^bui  «« ui  to  r Mdtiad far  st  tbeimtaof 

Mntn.  JiHfei  W.uriin  tad  Ca.n  of  "t.Ohaacavt-ttraattFblla- 
itlphlA.  ur  «Dthr,T'i47d  tL»  rtx,  i>lTf  lu^MuiptUma  for  tbe  United 
SutM  turtnt  ENOLIt^U  >(i^CK\X]0,  at  tba  rate  of  Idol*. 
Uf. .  |4l4«  or  TbUtHa  H hULl n ft  pu  an  u um. poat-flrae.  Tba eopiai 
will  b«  Ibnranlad  dlnci  br  m^u  fruia  tbepabUablaf  ofloeib 
[jai^dtia-  All  iiiibaert]itiiyn*  ml\i  couimi-uce  with  tbe  nnmberflial 
letytd  nfte;  tbt  m»lpt  of  ihv  •ui.icMpiJ  >a.  U  back  numWaia  are 
K<^i&ir«<ii  u  fompictir  tDiuin«i  thisj  Qkui&bepaJdliorattlMrateel 

Id.  uehcQpr^UtCQfsi  AAOm  pQ*UJC. 

r^ii.  XKl  v.,  ILIVI. ,  XXV  [1.,  JLXV^UL.XXIX.,  XXZ.,  XXXL. 

£XXli..i.n4  XX\Ui  .b^4Ddlaaloth,raaaeb. 

iVoi   XXXIV.  Now  ready.! 

AH  tlia  «th4ir  bor^il  tu4u.a«t  44-«  oat  of  ptlat.   Babeartban 

■  frajimi^  «ii9  to«rii»rT«iafti«rifti  Mga  aa  poaaiMe  after  tbe  ooa> 

CJII40B  ot  «<>Kb  iM^it-j-r-msij  TQiturt.9  ic  Marcb  sad  beptaaabet,  a* 

a«iTaUjM'i-4  aamiM'varv  iiountf  lan,  and  tbeaa  aooa  ma  oat  of 

print     Mn»t  Q/uoj^^-ii  DUTnik^Yi  rmab^  bad  ilntlr,  prloe  Sd 

earh,  thr^jb^ii  %nj  boakvpLer  in  ni>'«T»t,«eot.orl|d.eacn,  poal  free 

tMiu  ih»  uAiiTf  ridc^pt  indn  number*,  wblcb  are  M.  eaeb,  or 

ijkA^Mt!^  iiM  aaeh  baii-^MTir  Toiuea^  ap  to  Yol.  X.  (eaeept  Yol*. 
(L.ni  ,  111,  v..  auii  !iL.'kii<:['»^kv#.i>t.  MMb  ViMt  fr<«  SM.  aa«b 
Xnd^iti  lo  butHcoiiUiiat  vAUu,  AJr  tkc^  or  poat-frte, Hd*  Oasasfer 

^InlLDt.  U  <d.  *JhCfa. 

\'  ^)upw^^lb«^tar*  rmiti»rE*4  t*  vrlar  Oaaaa  aad  Tola,  tbtoaa ft 
ibeiibDoLieUan^aAdBoi  u  •«(i4  direat.  Tbe  raaalatioaa  of  ta» 
fti*\-<4tf*  pf*T*Ai  ck)«ir  umnfKi^ij^a  tbrovffb  tbe  Foot. 


CHAjaeis  FOB  asvbstishg. 

a.  d. 

Thirty  Words  .. IS 

■vary  addltieaaloifflit  words Of 

Fnat  FsM  Ad  varttaeaMBta  Five  Bbimaga  tor  Ua  flnt  40  word* 
aflerwarda  M.  per  liae.    Faragrapb  AdverttaeoiafBta  Oae  BbiUlaf 

aUne.    No  tront  pafo  or  poracrapb  adrertlaaaMat  laiortad  tot 
tbaaFlveBbiUlac*.    BedaeedUraaaforaarlaaof  aaoratbaaf 
laaarttaaa  auy  be  aaeartaiaed  ea  appUcatloa  to  tbe  Pabliabar. 

ADTULTIBniBMTB  la  BXGHAlf  OB  OOLUMJC— tor 

a.  s 

Twaaty-tovr  worda 0  t 

ForavarrMMeeadlBsUirbtworda 0   1 

*^  «. 

0Ut««b  Wortli **         »,         **         »i  0    I 

*/  l\  Tnaf(  bv  bon3«  Ln  mind  fbst  act  DliDl&f^pd  mdTe/lU*tf^E  ata 
kiM.a  apiienr  In  tb«  "  hbxpMunf  Kalft  CmJuou^  '  ikll  Kd V n rui^'m t dt* 
ttKAt  Lq  pre^rikJa  ;  tiQ  n'tlucLLbD  Lj  ma^e  an  rv JivAttd  1j] ■!? rEi uii* ; 
and  In  i:ii.i.n  trl^^'rv  tliir  ftcuuliat  iL-itt  eiiTrndt  Ona  th^lhat  tb* 
piiblLiber  would  W  rmtftrkii  If  ■  T.U.Ll.  t:uaJd  b>«  t^Ot^onHlnot 
tU^ujTi.  t^umt^k.  tlt^ir^iriTT  iprtttrr^^Ay  b^fjprnilT  lUlnlM  i ,  maf 
ba  Mnt  wlt6it  It  U  IncoavaiikLai  vi  «jUIle  P.u.O.  '*^ 

Tbe  addrasa  u  lacladed  as  part  of  tba  advarttia»aat  aad  sbsriad 


wt  raeeb  Ibe  ofloe  bytpjaoaWadaeaday 

to  laswe  laaartioa  la  Ua  toUowlag  FlridaTi  aasibae. 


VOTICE  TO  SUBSCnUBEBS. 

BaSaartbarareoshlattbelr  eoplea  dirael  froa  tbe  oOoeafera- 
oaaated  to  obaerve  that  tbe  laat  aombar  of  tba  term  for  vhlek 
Oietranbaoriptlea  U  paid  wlU  be  forwarded  ta  tbaa  la  aria* 

WkaoDor.  aa  an  laf — " —  "•—*  -  ■" — *- "^ * " 

It  la 


ta  flretb  raasitlaaee  la  a 


HoUoway's  Ointment  should  be  well  rubbed 

apon  »he  pit  of  tbe  BtooMcb  and  re(io«  of  tbe  benrt  la  taat 
particular  farm  of  ladlcaaUon  wbicb  iclTea  rlko  t**  palpltntion, 
abortaeaa  of  breatb,  and  a  *affoeaUav  scnaatlon.  Bverj  dl»tre*«- 
las  aymptom  »oua  ytaUa,  alceatiua  beeoaiaa  eaar,  tbe  apirit*  U^bt, 
aod  good  bcattb  raCam».~,AavT. j 


OUB  BXGHAVOE  OOLUIOI. 

»ea 

<%i  sfcarf  for  Mbekmmf  ifoHsss  U9i./or^  M^  U  wordt, 
mmI  Bd. /or  sserf  MsessMif  8  tsords. 
»♦♦ 

A  pair  of  well-flnished  Needle  Inetrtumenta  in 

food<rdcr.  platlnuoi  coaUcU,  new  cvUa,  tboroof ai/ rallabia. 
uflera.-LooAii.  St.  IboM  F.  U.,  WMObMiar. 

^  Oil  and  LimtUght  Diaeolwingr  Tiaw  Apparatna 

for  8ci««r<caitlaff  Lathe.  Tvut  Dri>u.-D.  W.  M.,iCniaatCjt- 
taf*,  Faytoa-plaoe,  llof al  UlU.  Qroeawlcb. 

A  one-bor>e  Water  Motor  in  exehange  for  a  good 
Ferm«>.balator  fmbt^r  tirea),  or  cffara.—Wii.  U  btumm,  lU,  iUa 
dAB«toa-rDad,  l)ubUo. 

Sociable  Trloyole,  for  two  or  three  persons,  ooet  £24 
aearl*  aew  coadlUoa.  Kxehaofra jpood  Fhotusrapble  or  Disaoi- 
▼inr  View  appaiatu*.  or  offers.— Wmour,  Pbotoffr«pber,  Noctb- 
am.  ton. 


Wanted,  a  good  Plane  and  Bhooting  Block  (or  pie- 
tare-frama  naUaf.—BaLi.,  Belbroaf btea,  Biewbridfe. 

Half-horse  and  one-horse  Engine  OaatincBi 
er  laden  b*red.  Ae. ;  or  cwo-bora«  ditto.  Offv^.-Jixm sot- 
cur  ra.  Bagtaeer,  Friaeeaa-atreet,  Oranbi-row,  Maaebaatr. 

Medioal  Ooll.  Oalvamo  Battery,  Sngioei,  and  Utbe 
OMttof,  Flel4  01a*r,  Scr^w  Frew.  "  BnalUb  Mackaak,"  "  la- 
elneer?'aR.  Offer*.— JaxmBoc cur rs,  Pilaoaaa  iteaet,Qras>y- 
roir  Maacbaater. 

Orgran  Plpea,  new,  flute  stop,  6  oet,  aoit  £8  IQi. ; 
for  Trl*aoope  or  VioUa  eqoal  valoe.-^.  J .  &  ,  1,  n*iiual  Ui 
raoc,  BlaekpooL 

Mahogany  folding  Oamera,  upright  sad  horiuBtaZ 
motloaa  to  froat  aad  back,  binged  foeuaalnf  aerara.  toabtt •»ida* 
ac.,take*7ibjdA,64br4}.  •  bj  4.  aa4  4i  b7Si,bkWi«tick|, 
Ulb.  ;  perfect ;  inatiuitaaeott*  aprlaf  abutter.    Wkat  s'    ~ 


l£ahogany  fuU-plate  folding  Oamera*  with  imnevc- 
meat  •,  dark  teat  to  u*r  eltber  aa  cbaaalnf  box  or  for  dctcioatei, 
M  bT  It  b7  Mia.  wbe«t  clo«cd,  very  Ugbt  a«*d  paitabl*.  Waaiat. 
Magic  Ltatenb— BsAcxoxT,  Witblafftoa,  Xaacbettcr. 

*' BnirliBli  Xechanio,"  Vols.  XI.  to  XV..  boaad. 

clean.  Exeb^nge  for  Poekat  BeYblrer  or  Telaaeopa.>lf7,  (bjaUl 
Palace-road,  Biut  Dularlcb,  L>iadoB,  B.E. 

Wanted  to  exchange,  about  9  years  of  *'  Bnginetr" 
aad  124  !•»*•  of  JtBCHikMic  :  for  BIcjcle,  -t  wbat  oKml-Ai- 
draa>,  Mr.  B.  Bmvl,  Hr.  T.  Maldea'a,  Park-laae.  DoaiBftoB,  aa*x 
BpalalBff. 

**Bnffliah  JEachanio,**  1676,  to  ICay,  1882, ». 
boaad,  dean,  few  nan  bera  abort.— W.  JLicBAaoMa,  0,  Tiaa- 
road,  Blraioigbam. 

Achromatic  Teleaeopet  Sin.,  good  quality,  gaidca 
aad  tripod  ataada,  bader,  atar  diagonal,  two  cclaatial,  oae  tai»- 
trlal  cyeplceei,  rack  moiiona.>  Above  addraaa. 

Bicycle,  60ln..  central  fire  double  Gon,  16ft  pleaiim 
Boat,  quarter  pUte  n«mera,  lena  aad  ebemical<,  Oaa  Qk«r,  Latkc 
Eschtuga  Lanocb  Eagln^,  ooUer,  Ac,  or  offaxs^— Camt,  Mt 
Ticncbaad,  Foyoetf,  limerick. 

Orgninette,  with  tones,  cost  62d.  three  montbf 
alaee.  WiU  excbaage  for  Metal  Orgaa  Pipea.— i  caaaxix,  Plaa- 
tioeStattea.MLtta. 

Will  exchange  Scott  Bum's  **  Carpentry  and 
Joi]iB«Y,"  »uoogir  booat.,  eo*t  two  guiaeaa,  for Lttn* li««d*, 
Telescope,  Microacope,  mt  off«ra.-^Lax.  Mttuui,  Kew  F/ntvict. 
Ajrablre. 

Vols.  L  and  H.  *«  Xnffllali  Xeohanio  "  (booad), 

15  parU,  <  ctobe',  Ittl,  to  dat«} ;  81  parte  *'  Oardealaf,'*  Aa(a«, 
1080,  to  ^ate.  Bxihange  Fern  Caa«,  or  oflan.— TajaaTo»,flD, 
Oaaiberlaad  *treet,  B.B.,  Obugow. 

Two  horse-power  Vertical    Bnfftne*    with  teo 

cf  lind«-ra,  comalate,  eqnal  to  aew.  WUl  excbaage  tor  gaoil 
Bicycle  aaout  SOIii.— aixaMtrn,  Jackaoa-atroet,  uidbam. 

Superior  7iit.  back-geared  X<athe.  with  tools,  fse»- 

«l«tet,  cbncka,  Ac.    Wbat  offen  In  eacb«age  to  £10  valae  1* 
'ncjclc, Bicycle,  ac.  ?— F.  UMoaswoop,  Berotley. 

American  Orgran,  cost  £8,  for  other  Sfnsiosllik 
Btrnmanta,  or  aometbiag  aialUl  •W.  J  ,  li.  UlUa-atraet,  tt. 
LTonaid  *-r(Wd,  E. 

Now  Vertical  Bacrine,  cylinder  Sin.  boie.  6ia. 
*trok»,  maaatTtf  ornamental  tamed  flywbael.  iilb.— Offaaio 
RoBBXT  Yanaxa,  Lyatoa  Villa,  Etltb. 

8t<)nley  Heada,  pair  Bobbers,  steel  Hub,  86in.  and 
IfQa.  rima,  btckbone,  «nd  nnmerovi  ^ther  ^aadrlea.  Xuhaap 
aaything.->aoBBaT  Vaaiiaa,  Lyatoa  Villa,  Erltb. 


THB  BIXPEHHY  8ALB  OOLUMN. 

*-e-* 

JAiiriiiSBiswto  erf  foaarfad  1m  iMs  ssla—i  ai  Jb  ran  4/ 
U.  /or  tks  4rsl  16  wonls,  m4  64.  /or  ootrg  mctmdm§ 


For  Sale. 

Lantern  Photoflrrapha,  lO.rco,  with  xcadingi* 

firomSd    plala.  la.  coluured^-A.  FoitramaT,  Bmlly  >aa<t,btf- 

Gelatine  Filma  for  photographs,  reduca  oost  sad 

laboar  of  pbocograpby  to  minimum.— a.  i'UMrnsxt,  Jkiaiag- 
bam. 

The  Fllmoffraph    carries  100  films  or  II  pletss. 
Ugbteat  Fboto.  Apparatoa.    lUaatrated  toata.— l^oaraa^r.bir- 

"^I^Offraphio  XantiaL  free  6d.,  with  vhote- 

grmpb  from  FUm  NagatiTo.    FaU  lastrajtl«a«.   Film*,  FiUw- 
grapb.— ▲.  rcxrHaBT,Blrmlagbaaa. 

100-Fold  PllnbOffraph  aUde,  can  be  used  with  oidr- 
Mnr  wmeta.  Flalaa  oaaaged  aaywaera.— .1.  FoM^aaaf,  Ittr 

andTfids 
BlriaidS- 


mlagbam. 

CollographicPliotOffraphafoir  Machfnwryaii 
kttarna.   bampla  aad  llat  for  ia.— Fuara&aT  aad  O4T, 


••The    Viffht-li«ht  Olook.*'    Dlusttattd   sad 

"    '  oapagTaTO,  No.  S«S.    Frloo,  earrla^CMa,  la.  Cd^-^ 
a,  IMheek-stieet.  Bobo.  W. 


good  speeimcaa,  ioelnding  sapphlrCf 
opal.  aU  aaaMdrdUtoiaBt.I«.  ^f^^ 
,  rarer  M«elmaa«v— OoLucrwa,  fucbafai 


Lathe,  S^in.,  8ft.  bed,  eoew-cntting,  slide-rast  coo- 
poaad,aet  ebaaga  wbecla.  cbanka,  4fcc.,  aaouod-baad,  good  *• 
aew,  ilU-MAXUt.  Capola.  Bbafflald. 

Stooka  and  Diea«  now  in  extensive  me.  List  ose 
atamp.— F.  M.  Moaaaa,  si,  Fuiaeary-povemaat. 

Bleotrio  Iiightinflr*—Invcators  wishing  to  perfc^ 
patent,  or  aeU  lavantioaa  ooanoetad  wita  elecfld  h<btiag  abhaki 
oommualoaU  witbF.  M.  Booaaa,!!,  Flaabory-paremeal,  a.C 

Klnerala.  100  _ 

mby,  topaa.  emerald,  o[ 

lieu    Alaomany  llnar,  rarer  ajaeelman* 

Library,  41,  Tbobbfook-ativet,  FimUco, : 

Metallic  "B"  Violin 8trin«a.  laftnitely i_^^_^ 
to  gat    Foar  poet  free  la.~!fiirni,  S.  Mdford-atrw(,flyBM» 

Kioro.  Photoa.-List  of  880  one  penny  ataBp.-£. 
aad  A.  Ujuicaa,  4M,  atoek»ort>road,  Mantbfiof. 

New  loud  Violiie.    No  back  or  soandpost,  lSs.i  ^« 

by  **  Fipoun."  19,  ltd  ward  airvet.  Huatetv-ioaa,  a 

Lathea*  Iiathea.  cheap  good  serew-catttag,  fioa 

£10.    Baay  paymcata.   Hire  ayatem.    Fir»»-cUa«  tooia-JiAatf. 
CapoU,  BliailUld. 

Bleotrioal     Depot      and    Kaaafaotorf.' 

MiLt.4a'a,  IM.  Ubapal-iirMt.  Baitora.     H«iHUa>(  atef  la  tM 
traae  for  amateara. 

Bleotrio  Lampa,  61.;  BBOe,  6a.;  Batteries,  »^ 
None  better  or  ebaapw.  Xnatramcnta  wpaiiad.-Ji<M*a.  a* 
above. 

(Hm  Oompreaalnff  Pomp,  hand !«»«.  M?^* 

Inch,  perfect  ordar    ta    iva— C,   :u,  Oi>er»»o.«  tvai.  Cl»»«»^ 
Jaactloo,  B.W. 
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SPIBAL  APPAHATVS. 
By  J.  H.  Evans. 

IN  continuation  of  the  spiral  apparatus, 
I  am  nov  about  to  show  and  describe 
it  as  seen  at  the  rear  or  back  of  the 
lathe-head,     which    is    really    the    proper 


was  the  fact  that  it  could  not  be  applied  to 
any  other  than  lathes  with  traversing  man- 
drels. The  apparatus,  as  dtted  to  the  front, 
of  course  can  be  fitted  to  any  lathe,  there- 
fore it  U  obvious  that  those  amateurs 
possessed  of  a  back-centre  lathe  must  be 
content  with  it  so  arranged ;  but  to  a  lathe 
with  a  travers'ng  mandrel  I  should  certainly 
advise  having  the  apparatus  at  the  back  of 
the  head  for  many  reasons,  which  I  will 
point  out.  As  thevariousdetailsof  the  arbors, 
&c..  were  fully  described  in  the  preceding 
article,  I  need  not  occupy  space  by  going 
over  them  again,  as  they  will  be  exactfy  the 
same.  One  of  the  chief  advantages  derived 
from  the  present  arrangement  is  that  it  can 
be  used  in  conjunction  with  the  oval  chuck, 
and  from  this  some  very  beautiful  wozk  can 
be  accomplished,  and,  again,  except  when 
the  screw  guides  are  required  to  l^  used, 
the    fittings    can    all    be    left    on    their 


regarded  as  an  obiection,  especially  when 
the  results  obtained  by  it  are  so  apprecia- 
tive. 

The  engraving,  illustrative  of  this  appa- 
ratus as  now  shown,  gives  two  views  of  it, 
the  back  face  showing  the  chuck  with  the 
wheels  in  f?ear,  and  a  side  view  disclosing 
the  mode  of  connecting  the  slide-rest  to  it ; 
and  here  I  will  point  out  that  the  joint 
being  made  to  work  upon  two  separate 
centres,  which  is  my  own  introduction,  does 
away  with  the  necessity  for  such  absolute 
accuracy  in  the  adjustment  of  the  socket 
which  carries  tbe  connecting  rod,  to  the 
height  of  the  centre  of  the  slide-rest,  and 
another  advantage  in  this  universal  joint  is 
that  tapers  or  cones  may  be  turned  by 
setting  the  slide-rest  to  an  angle,  and  it 
works  perfectly  in  every  way  that  could  be 
desired.  I  do  not  claim  anything  new  in 
the  invention  of  this  joint  only  as  applied  to 


^^^,^>A^mj|ut,,^^_  -  /  c .  / . 


place  for  if,  by  reference  to  page  101  > 
Oct.  7, 1881,  of  this  journal.  The  apparatus 
is  there  figured  as  fitted  to  the  front  of  the 
lathe-head,  and  I  may  say  that  the  present 
arrangement  is  virtually  a  return  to  the 
actuil  oriffinal  plan  of  fixing  it — ^viz.,  at  the 
hack,  witn  several  improvements,  and  one 
reason  for  its  being  abandoned  at  that  time 

Toxr.  nDnr.-«o.  901. 


several  places.  The  fact  of  having  to 
remove  the  eccentric  carrying  th«)  guide  for 
screw-cutting  was  also  another  objection  to 
this  arrangement  at  the  b%ck,  but  it  U  im- 
possible to  have  a  multiplicity  of  apparatus 
without  having  to  make  changes  in  the 
setting  up  of  the  same,  and  as  this  occupies 
such  a  short  time,   I  think  it  cannot  be 


this  particular  apparatus;  I  merely  point 
this  out  because  I  do  not  wish  my  readers 
to  credit  me  with  a  desire  to  fall  back  upon 
anything  that  has  been  done  before,  and 
endeavour  to  claim  it  as  my  own.  This  joint, 
however,  although  nothing  new  in  itself,  is, 
as  applied  for  the  present  purpose,  my 
own    original    idea,    and    has    met   with 
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erery  iippreciatioii  from  werj  many  amateim 
for  whom  I  have  made  it,  and  who  use  it  a 
great  daal.  As  tba  qnostion  has  been  asked 
mvual  times  through  the  columns  of  this 
papep  if  I  am  going  to  finish  the  articles 
uppa  the  spiral  i4>pacatus,  I  will  eudeaTour 
to  show  our  readers  thobest  way  to  make  it, 
or  ta  transfer  it,  if  they  already  haaire  it 
fitted  to  the  front.  Letter  A,  Fig.  1,  shows 
the  outline  of  the  mandrel-frame;  this  is 
shown  by  a  dotted  line,  as  the  wheels 
nearly  coyer  it.  The  first  part  to  do  will  be 
to  cut  out  a  circular  recess  for  the  radial 
arm  to  work  in.  This  must  be  out  out  with 
the*  aid  of  a  boring  bsr  and  cutter,  which 
is  shewn  in  Fig  9.  page  4.  Sept.  9th»  1S81, 
and*  in  order  that  the  recess  m^  be  cut 
per^tly  true  to  the  collar,  buthes  must  be 
fitted  one  in  each  collar  to  guide  the  bar ; 
boawood  will  answer  very  we)I  for  this 
purpose.  The  radial  arm,  if  being  transferred 
from  the  front,  must  have  the  projecting 
ring  taken  off  the  side  that  it  is  on,  aud 
another  fixed  on  the  onpiM»  side.  The 
best  way  to  do  this  will  be  to  fix  the  arm 
on  to  its  place  and  cut  oak  a  rnsess  exactly 
the  same  as  that  in  the  easit  vtrnt",  in  fact,  it 
may  be  done  at  the  samo^sttiiiftof  the  bar — 
that  is  to  say,  having  «u^  the*  oast  iron, 
place  on  the  metal  aroi,  and  out  out  the 
recess  in  it,  about  l-16in.  deepv  and  into  it 
fit  a  ring  of  metal,  which  vnJl^  of  couim^. 
thooJU  into  tbat  cut  in  the  lathe-head.    It 


fmmnf-  is  tha  loas^  tra«fet#i^  tmd  as  it  is 
Hiwyltrft'gaidaf  wiU  be  soQciently  strong. 
Tte  cadiai  slot  B  is  ami^g:icl  so  that  the 
SMM»  hole  that  reeeives  the  bolt  for  the 
eccentric  of  screwingapparataa  may  be  used. 


wheel,  which  has  96  teeth;  on  the  body  of 
this  the  wheels  are  placed  when  in  use,  and 
are  held  firmly  to  it  by  the  circular  steel 
nut  B,  Pig.  3.    against  the  face    of   the 
shoulder  C,  Fig.   3.    A  hole  through  the 
centre.  Fig.  2,  is  for  the  purpose  of  allowing 
the  steel  sorew  to  pass  freely,  usually  used 
for   fixing    Ihe    steel    cap    for    ordinary 
turning.      This   same    screw   will   do,    U 
long   enough,    and   it   generally   is;    but 
in   lathes    that    have    been   m«de   for  a 
considerable  time,  this  was  not  thought  of, 
and  the  screws  are  sometimes  too  short; 
lit  is,    howevfT,  an   easy  matter  to  make 
another.    B,  Fig.  2,  shows  the  end  of  tan- 
gent-frame and  screw ;  and  Fig.  4  gives  an 
end  view,  showing  how  the  centre   upon 
which  the  tangent-frame  works  is  obtained. 
The  screw  A,  Fig.  4,  having  a  plain  part, 
which  fits  into  the  hole,  and  is  screwed  as 
tightly  as  possible  to  a  shoulder  when  the 
frame  bears  well  agamat  the  inner  face  of 
the  plate ;  the  radial  slot  B  is  that  in  whidi 
the  fixing- screw  works  for  tightening   it 
when  in  or  out  of  gear.    This  chuck  I  in- 
troduced to  obviate  thediflJAntty-of  dividing 
the  work,  as  the  origiiud  plan,  oi  raialMg  the 
radial  arm    and  wheel  out  of   gear»  and 
shifting   the    maadfel  or  slida<«est  seram 
round,    was    indafioiila.    Thifli   of  camva, 
I    saw-  in    a    mememk   wm>  mad   dsJI^ 
cieo*    in     aeouBaoy,    and    so    set    ahout 
making  tbe    prosant  onot  which  db«iatss 


has  a  lon^  slot  in  the  centre  to  admit  of  iiH;  otkar  end;  aloo  a  loose  steel  washer,  -v^iich 


being  adjusted  with  the  slide-rest.  It  h 
fixed  to  the  lathe-head  by  two  steel  bqllls< 
with  hexagon  heads,  as  seen,  whi^hr^hMW 
loose  washers  underneath.  The  pj||in<fi»i 
of  the  bolts  will  form  sufficient  goidoto 
the  slot  to  work  on  without  its  fitting  dotnb 
on  to  the  bed  ;  also,  it  will  prevent  tka 
necessity  of  moving  the  head  forward —by 
the  way»  an  old  objection  when  the  bracket 
was  fixed  to  the  bearers.  There  is  no  neces- 
sity to  move  the  head  at  all  under  any  cir- 
dfematanoes  connected  with  this  apparatus. 
Tfh$  spiral  chuck,  of  whii^  I  give  two  sepa- 
rate views,  will  form  the  best  part  to  proceed 
^A, — I  mean,  provided  the  whole  is  being 
ciiKfiged  from  front  ta-  beck.  If  being 
m^Al*.  the  arbors  should  be  made  first,  in 
(Mdlm^kgki  the  line  of  gearing  may  be  more 
readiii'  g^  whea.  making  the  chuck.  To 
make  the  latter,  the  body  (Fig.  2,  A) 
should  be  chucked  by  the  back-plate  on 
to  a  Barface-ohuck,  and  held  tightly 
by  two  cUmps  and  bolts ;  while  the 
ho!e  is  turned  cut,  which  it  must  be,  to 
^t  on  the  man'^rel,  and  a  hole  made  at  the 
bottom  for  tbe  Kteady-pin,  which  prevents 
the  steel  guides  for  screw-cutting  turning 
round  to  fit  into.  This  fitting  must  be  very 
carofnUy  done,  and  when  screwed  up  quite 
tight,*  the  mandrel  must  work  freely,  with- 


^  I  will  now  proceed 

details   of  the  seg- 

in  the  engraving. 

holes  in  the  wheels.    The  adjusting  of  dielOn  the 'back  of  tha  poUby  a  projection  is 


various  parts  to  work  weU  is  ratiier  a 
troublesome  job,  as  there  is  very  little  roon^ 
to  spare. 

We  now  come  to  the  metal  bearing  0, 
Figs.  1  and  5.  This  is  fitted  to  the  straight 
arm  D,  Figs.  1  and  5,  by  a  steel  piece, 
^in.  wide  and  2in.  long ;  the  depth  of  the 
metal  is  a  little  less  than  the  pro- 
jecting piece,  screwed  with  a  steel  nut 
on  the  end  E,  Fig.  5.  This  is  made  to 
adjust  up  and  down,  to  admit  of  the  con- 
necting-rod F,  Fig.  5,  being  raised  to  the 
height  of  the  slide-rest  screw  ;  the  metal  0 
haa«fc  the  centre  a  steel  socket,  filled  to  it, 
widk.  at  collar,  G,  on  it,  to  form  a  riioulder 
_ .  it  is  made  taper,  to  fit  tiia  h<de«ia 
^  metaU  aad  has  a  steel  nut,  H,  o&the 


i$  sorewed  tightly  against  the  face  of  the 
steel  aasiket»  and  so  forms  a  bearing,  the 
saoket  Esrolving  fMely  betimen  the  two 
sievldam  G  aad.  the  faoe  of  like  washer  in 
fiMAioitheniitH.  It  wiU  be  seen  that  tha 
lOM  BWMitotiafeeod  F  passes  through  thia 
saokat^  a^dls&ced  in  the  desired  pooition 
byithb^naaaFhnaded  mmm^  and  X  find  that 
it  is  -aaNimpBavament  to  have  a  Long  Y-alot 
mads  ift  ^e  rod  into  which  the  point  of  the 
ssrasF  should  fit;  this  effectually  prevents 
an^  chance  of  the  rod  moving  without  car- 
rymg  the  wheala  withit. 

I  have  had  tha  whole  of  the  latho»> 
head  engraved^,  in  order  ta  show  tha 
apparatus  as  aoiagpdv  alao  to  ilhsatiita 
the  oval  6hu(d(^ati  woik;  the  latter  beiag 
on  its  placik«*wi]Ui  shlNiK-  elaaaty  hwpv  ili 
works  in  conjunction  wdtk  the-  spiaaL 
apparatus,  and  as tUahaad has tte  SMjiaient 
apparatus  fitted  to  ia,  it  Israia  a^aeeoBd  sub- 
ject in  one  article,  which  will  save  the  space  at 
another  time.  Before  describing  this  latter,  I 
will  finish  spiral,  however,  in  Fig.  5,  the  side 
view  of  the  chuck.  Figs.  2, 3  and  4,  A  being 
the  back,  B  the  tangent-frame,  C  the  tan- 
gent-wheel, tbe  large  wheels  being  tightened 
on  to  the  chuck  by  the  steel  nut  and  washer, 
seen  more  plainly  in  B,  Fig.  3,  K,  Fig.  6, 
being  the  screw  with  a  milled  head  to  fix 


out  any  sihake.    Fig.  3  shows  the  tangent-  I  the  tangent- wheel  in  or  out  of  gear.    There 


to   M#«  that. 


nwy^tiifcsr, b0. aahtogwfc. oprscrawed on :  tha^aUriakof  inaosunate  woiIm  thalaoaolthe 

body  of  l^e ohuckC,  Fig. 3,.m«si be tasaad 
away  until  the  wheels  on  tha  chuok^  lias- 
correctly  with  those  ontha  avhora^.  and  that 
should  he  the*  centre  of  tha  piniotta,  which 
oT^ ^ are  half  ai^. inch  wide,  the  wheels  being  |, 

This  being  the  case,  it  is  sim^y  to  make  a  and  the  diffsrence  is  made  up  by  t^e  thick- 
new  bolt,  with  hexagon  head,  to  tighten  the  j  ness  of  the*  blanks  which  fiU  up  the  lai^  mexii   a| 

radial  arm,  in  whatever  position  the  gearing  '    •      •      -        -     •  *^      ..     , 

of   the  wheels    requires    it   to    be   fixed. 

Tbe  wheels  shown   in  the*  engraving  are 

those  which  are  used  to  prodaoe  the  coarsest 

pitch  that  the  series  of  1$  wheds  will  pro- 
duce—via,, 144  on  the  chaidc-gearing  with 

a-f^nwfiDf  l^oii.th»fnddlB  arbor  F,  which 

i»  Aa'-donble  ooa ;  tha  120ft  also,  on  this 

saaao  arbor  and  the  lattoi  gearing  with  a 

pinion  of  15  on  the  lower* socket,  which,  in 

this  case»  takes  the  plaoa  of  that  on  the 

sKdaHMst,  aad  aaswera  tiia  same  purpose, 

the  actual  pitch  or  rise^  ^is  spiral  cut, 

by  aid  d  these  wheels,  is  as  near  as  possible 

one  turn  in  7in.     Such  a-pitah  would  only 

be  used  in  ornamental  turning.    To  proceed 

with  the  making.    The  next  part  to  do  witti 

be  the  lower  arm  D,  which  is  straight,  and 


is  a  great  advantage  in  beingabla  to  do  this, 
as  it  caves  a  deal  of  time  if  Ihe  wheel  is  re- 
quired to  be  divided  into,  say,  four  or  six ; 
but  where  »  much  larger  number  of  divi- 
sions are  required,  the  tangent-screw  must  ' 
be  uaed«  one  turn  of  it  being  equiL  toooe 
division  on  the  faoe  of  the  wheel.    The  jomt 
L,  before  mentioned,  is  composed  of  three 
separate  pieces :  in  the  first,  that  fixed  to  tbe 
rod,  a  semicircular  piece,  is  fitted  to  move 
freely,    and   works   upon  two  smiU  steel 
centres.    In  the  centre  of  thia  thehaUai- 
tached  to  the  loose  pieoe  is  also  hung  imou 
two  steel  centres  at  the  opposite  sidei.  This 
latter  piece  is  bored  out  to  fit  on  to  the  end 
of  the  slide-rest  screw,  and  it  has  a  hole 
bored  through  both,  and   then   broached 
taper,  and  the  screw  is  turned  down,  jnst 
leaving  sufficient  screw  to  take  elEeet  on  the 
outer  part  of  the  steel  and  the  ^ainpart 
fittmgthe  taper  hole.    A  plain  pin  would 
answer  the  puipose,  but  a  screw  is  always 
preferable  to  having  to  tap  out  a  pin  with  a 
hammer.  When  not  being  used,  the  rod  may 
^  pnahrii  Tigtt  hrtmn  to  the  socket  oat  of 
tha<w«fy  thttpradMbsarm  raised,  the  arbor 
takaof  oak  of  gjpaa^  ami  tlie  chuck  may  be 
allMsad  to  form  thaiodbni  takeep  the  msn- 
doel  in  its  place  inataad  ai  tvpladng  the  steel 
oapi.  so  that,  aa  I  hava*  before  said,  the 
apparatus  need  no^  be-  tahaor  down.    If  not 
uMf,  howevevy  ta  ba>  vaaA  for  ai^^ift- 
sidaxvble  time,  peiteyailiaafl  waUr^  do  at ; 
boftitwall  notba  foaad  ia,.1iie  way  if  kit 
omi.  I  think  theva.  fa  Ittila.  left  to  be.siid 
upomitha  azoap^^att  shavid  anyone  desire 
to  doraa»i><w»>idimyi-  ba<aon,  and  further 
enlanatfwniohtiiiiiad  at»y  works. 
Oftfingiaa  te  fioMhad 


generally  left  far  tiia  porpose  of  adding  this 
at  any  imlmm^kne.  'Gie  segment- wheel  O. 
is  turned  oali  to  fit  oot  this  projection,  and 
is  fixed  to  the  paUey  by  four  steel  screws, 
the  plaiia  parts  of  which  should  fit  well. 
The  wheel  is  cut  in  the  same  way  as  all 
other  taaipiBft  wheels,  which  method  I  have 
explained  b^re.  It  has  180  teeth,  and  is 
divided  on  tha  edge  to  tbe  left  side  at  every 
tooth,  and  figured  at  every  tenth  division ; 
on  the  side  the  segment  holes  are  drilled, 
generally  72  in  number,  and  about  3-16thin 
diameter.  Before  fitting  in  rthe  pins  every 
hole  idiould  be  made  slightly .  taypr,  and  the 
best  way  to  do  this  is  to  mika^a^  taper*  half - 
round  bit  with  a  stop  to  it,  ta  iaaara  every 
hole  being  exactly  tha  same  mm  i  the*  pi^i 
should  have  a  sdmU  round  holani  tih»  end 
ta  facilitate  theiajamawal;  aad  ha«i^ used 
this  apparatus,  be  saaa  aad  taka«th«m  out 
before  putting:  on  the  footrbaadi  on  jome 
daamga  mHrsi^  ^A^*  Tha<pillir4a  wndain 
iBmfrom  afouMg^aadfisad^aa  .tMi^the 
skla  of  it  will  ha>a£aatoi  that'Of  tterwheel. 
When  fitting  thia  up«  the  piinJLiinM  ■mat  be 
filad  aiaaf  ta^g^  a  flat  beaiioKlar  tiia  pa- 
lar  to  go  againal^  aisd  shnwMba  isvd  flrinly 
ta  the  cast  iron  wiA  a  steel  mmm  8,  and  it 
is  better  not  to  finiah  shapings  ii  until  it  is 
so  fixed,  and  Iha  two  stop  aonsrs  T  are  in 
theie  plaoea..  In.  the  tap  of  Ite  pillar  a  hole 
ia  tapped  thr^ngh,  and  two  screws  as  seen, 
ona  oa  the  t<^  tha.other  nndnmeath ;  their 
abjoot  being  ta  aaable  the  distance  of  the 
sagBMat  beiof^aMl^  to  be  compensated  the 
fHrtaWJT  oft  flue  space  of  the  holes.  This 
part  done,  we  may  proceed  to  fit  up  the 
taaffmMvMne,  which  is  made  either  of  steel 
or  gmr4netal,  the  length  being  the  width  of 
the  frame.  At  the  back  of  the  head  a  space 
is  filed  out  and  a  metal  frame  let  in  and 
fixed  with  a  steel  screw  as  in  the  case  of  tho 
pillar,  and  this  metal  frame  ^has  in  it  two 
steel  centre-screws,  upon  which  the  tangent 
frame  works  whan  placed  in  or  oat 
of  gear,  which  operation  is  performed 
by  an  eccentric  actuated  by  the  square- 
headed  screw.  In  the  centre  of  this 
part  of  the  frame  a  zeoesa  ia  out  out  a 
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{in.  wide,  and  a  ftteel  ecoentrio  fitted  to  it, 
sufficient  e ocentrioity  being  given  to  allow 
it  to  throw  the  sorew  tightly  into  gear  with 
the  wheel ;  but  when  used  it  should  be  so 
adjusted  that  it  will  work  freely  with  a 
wiBoh-hsBdle,  in  order  to  give  a  better  bear- 
ing for  the  cam  to  work  on.  I  always  have 
a  steel  piece  fitttd  to  the  oast  iron  :  it 
forms  a  better  bearing  and  wears  better. 
On  the  top  of  the  fr^me  at  the  back  a  steel 
ball  is  screwed,  through  which  a  centre 
screw  is  fitted  for  the  point  of  the  main 
screw  to  work  in,  by  which  also  it  is  kept 
against  the  metal  shoulder.  On  the  front 
of  the  «orew  a  square  is  filed,  and  metal 
collars  with  dififen^nt  divisions  are  fitted ; 
bat  I  think  one  will  be  found  sufiEicient,  and 
that  ^ould  be  divided  into  10 :  it  will  serve 
every  purpose,  and  saves  a  multiplicity  of 
different  parts,  which  are  seldom,  if  ever, 
used.    I  sometimes  make  the  main  screw  to 

r(  thropf  h  double  bearing,  so  that  it  can 
worked  from  either  side  of  the  head. 
^Chis  is  oo&venient ;  but  not,  I  may  Bay, 
necessary.  In  the  centre  of  the  head  will 
be  notieed  two  ateel  projections,  which  are 
for  the  purpose  of  keeping  the  tangent- 
frame  steady.  They  are  simply  screwed 
into  the  oast  iron  and  filed  away,  the  side 
of  each  one  until  the  frame  fits  well  when 
working  upon  its  centres.  Thia  will  be 
found  a  most  useful  addition  to  an  ama- 
teur's lathe,  as  it  forms  a  means  of  holding 
the  mandrel  firmly  while  heavy  cutting  is 
being  performed.  One  amateur  told  me 
that  he  found  it  exceedingly  ueeful  if  a 
chuck  got  jammed  on  the  nose,  as  he  could 
fix  ihe  mandrel  by  it,  MHhile  heforoed  off  the 
obttinate  offender ;  but  I  would  beg  of  any 
one  poBsessing  it  not  to  use  it  for  such  a 
violent  purpose ;  but  retain  it  in  a  state  of 
perfection  as  long  as  possible  for  a  better 
purpose.  When  using  the  dome-ohuck,  it 
will  be  found  of  great  servioei  especiaUy 
when  doing  heavy  billing. 


ASTBOirOMICAL   HOTES   FOB 
JTTLY,  1882. 

The  Sun. 


n 

Souths. 

At  Greenwich  Mean  Noon. 

1 

•*2  L 

DeoU- 
natkm. 
North. 

fiidereal 
lime. 

1 

6 
11 
16 
21 
26 
31 

h.  nt.  B.  p.m 
0    3  31-91  „ 
0    4  25-86,, 
0    6  11-39  „ 
0    6  46-24,, 
0    6    8-16  „ 
0    6  15-62  „ 
0    6    7-93,, 

h.  m.  s. 

6  41  17 

7  1  64 
7  22  22 

7  42  40 

8  2  44 
8  22  34 
8  42  10 

23   '6  ?0 
22  41  26 
22    6  11 
21  21  26 
20  27  37 
19  25  14 
18  14  60 

h.  m.    s. 

6  37  44*94 

6  67  27-73 

7  17  10-61 
7  36  63-29 

7  66  36-08 

8  16  18-86 
8  86     1-64 

The  method  of  finding  the  Sidereal  Time  at 
Mean  Noon  for  any  other  station  will  be  foimd 
on  p.  390  of  Vol.  XXXIV. 

At  9  p.m.  en  July  Aid  the  Son  will  be  in 
tugogte,  or,  in  other  words,  tha  eaith  will  bein 
that  psfft  of  her  orbit  at  whioh  she  is  at  her 
fsctheat  irom  him.  If  we  aooept  the  Solar 
Parallax  as  8*85 ",  we  shall,  at  that  inatant,  be 
separated  by  an  interval  of  98,910,166  nules 
from  our  great  oentre  of  light  and  beat.  There 
will  be  no  real  night  in  any  part  of  the  United 
Kingdom  mitii  after  the  20th.  The  usual  indi- 
catuMiB  of  solar  diBturbanoe  continue  to  manifest 


The  Koon 

Is  Full  at  6h.  8-3m.  a.m.  on  July  1st,  and 
enters  her  Last  Qoaxter  at  9h.  61 -8m.  in 
the  evening  on  the  7th.  She  will  be  New  at 
Th.  I'Sm.  a.m.  on  the  16th;  enter  her  Firdt 
Quarter  at  lOh.  17' 5m.  on  the  morning  of  the 
23rd ;  and  finally  be  Full,  lor  the  seoond  time 
during  the  month,  at.2h«  l*6m«  in  the  afternoon 
of  the  30th. 


Oooultatlona  of  (and  near  appxoaohes  to)  Vised  Stars  by  the  IEoob. 


1 

6 
29 
30 


Name  of 
Star. 


B.A.O.  6847 
B.A.C.  8162 
B.A.O.  6636 
8  Aqaaiii 


Disappear- 
ance. 


h.   m. 
t3  69  a.m. 

2  30    „ 
tl65    „ 

8  49  p.m. 


^• 

Moon's 
limb. 

Angle 

from 

N.  Poin 

Angle 
from 

Vertex 

S.  by  E. 

14 

47 

Bright. 

N.N.W. 

94 
196 

74 
226 

Bright. 

98 

68 

Reappear- 
ance. 


lu  m. 
3  35  a.m. 
9  56  pjn. 


Moon's 
Limb. 


Ill 


Bark 
Darii* 


322 


313 
276 


t  A  near  approach.     *  But  apparently  bright. 


The  Moon. 


Day  of 
Month. 


1 
6 
11 
16 
21 
26 
31 


Moon's  Age 
at  Noon. 


Days. 

15-7 
20-7 
25-7 
1-2 
6-2 
11-2 
16-2 


Souths. 


h. 
12 
4 
8 
0 
4 
8 
♦12 


m. 

46*9  p.m. 
23-3  a.m. 
46  2  „ 
69*6  p.m. 
31-5  „ 
83-9   „ 
24-9   ,. 


*  After  midnight  of  the  30th. 

The  Moon  will  be  in  oonjimotion  with  Saturn 
at  6  p.m.  on  July  10th ;  with  Jupiter  at  2  p,m. 
on  the  12th;  with  Meroury  at  6  p.m.  on  the 
13th;  wathVenasat  7  p.m.  on ^e  18th;  and 
irith  Mass  at  noon  the  Bext  day. 

Veroury 
la  a  Mbcniag  Star  duriog  the  entira  month, 
aitaining  his  greatest  elonsation  West  (20<'  5') 
at  5  a.m.  on  the  20th.  He  may  now  be  well 
Bten  in  the  east  before  Buarise.  His  angnkr 
diameter  diminiahea  pretty  lapidly  from  11*6"  on 
July  iBt  to  5-8^  on  the  81st. 


H 


1 

6 
11 
16 
21 
26 
31 


Bight 

AaoenHion. 

h. 

m. 

6 

19-2 

6 

10-7 

6 

9-8 

6 

18-2 

6 

36-4 

7 

4-0 

7 

39-6 

Deolination 
North. 


18 
18 
19 
20 
21 
21 
21 


40-8 
48-7 
17-7 
12-0 
9-7 
48-7 
451 


Souths. 


11  41-5  a.m. 

11  13-4  „ 

10  62-8  „ 

10  4i-6  „ 

10  40-1  „ 

10  47-9  „ 

11  3-8  „ 


As  shown  by  the  above  epbemeris,  Meroury 
never  travels  out  of  Qemini  during  theentin 
mon^.  Oa  the  14th  he  will  be  some  21"  south 
of  fJt  Qeminorum,  and  on  the  26th  in  the  same 
low-power  field  of  view  with  $.  These  are  the 
most  oouBpionous  stars  he  will  approach. 

▼eaua 

Is  an  Evening  Star  throughout  Jaly,  andmay 
be  seen  after  sunset  in  the  West.  Her  angolar 
diameter  inoreases  from  12*6"  at  the  beginning 
of  the  month  to  14-6"  by  the  end  of  it.  She  is 
still  ^bbous,  and  forms  by  no  means  an  in- 
terestmg  object  in  the  telescope. 


"84 

Bight 

Deolination 

Souths. 

II 

Asoeosion. 

North. 

h.   m. 

e           • 

h.    m. 

1 

9      1-7 

18       47-3 

2  23-6p.m. 

6 

9    25-5 

16       58-3 

2  27-6     „ 

11 

9    48-7 

14      68-7 

2  311     „ 

16 

10     11-3 

12       49-8 

2  340    „ 

21 

10     83-4 

10       33*2 

2  86-4     „ 

26 

10     66  0 

8       10-5 

2  38-3     „ 

81 

11     16-3 

5      43-0 

2  39-8     „ 

So  that  Venus  will  travel  from  the  most 
eastealy  portion  of  Canoer  across  a  oonsiderable 
part  of  Leo.  On  the  evening  of  the  3rd  she  will 
beck)Beto  the  6th  magnitude  Star  83  Oaaori. 
She  will  be  rather  more  than  1"*  north  of 
BegnluB  on  the  14th,  and  about  IJ**  N.  of  p 
Leoniaou  the  19th.  On  the  27th  abe  will  be 
in  the  same  telesoopio  field  of  view  as  %  Leonis. 
She  will  be  in  conjunotiQB  with  Uiauus  (17'  N< 


of  him)  at  9  a.m.  on  the  30th.  This  is  a  month 
quite  remarkable  far  the  absence  of  the  Major 
Planets  from  the  night  sky.  Mabs,  Jufitb&. 
Satubit,  UaANUS,  and  NsPTmiB  being  none  of 
them  visible.    The  Minor  Planet 

Juno 

will,  though,  come  into  oppositiou  to  the  Son 
on  the  18th,  and  may  be  seen  by  anyone  who 
cares  to  regard  a  seeming  Sth  magnitude  Star 
of  orange  hue. 


, 

Bight 

AsoensLon* 

pa 

h. 

m. 

10 

19 

49-1 

20 

19 

40*4 

30 

19 

31-7 

Declination 
South. 


a  I 

4  15-5 

4  53-5 

5  45-4 


Souths. 


h.  m. 

12  33*8  p.m. 

11  45-8    „ 

10  67-9    .. 


Henoe  Juno  must  be  sought  in  a  perfectly 
barren  part  of  Aquila. 


Are  move  numerous  ^  ^han  they  were  during 
the  previous  month.  Watch  should  be  kept  for 
them  especially  on  the  171^  20th  and  29th. 

Qseeawloh  Hean  Time  of  Southlaff  of 
Seven  of  the  Brinolpal  SIseA  Btara  oo  the 
Vlffht  or  Joly  let,  1880. 

Souths. 
Star  h.  m.     s. 

a  Ophiuohi       . .         . .         . .    9  28  54*87  pjn. 

Antares 9  42  53-97    „ 

a^Heroulis 16  29  5107    „ 

aOphiuohi 40.49  59*18    „ 

^Draoonia       11  14  19-50    „ 

Vega  ^1  53  1786    „ 

^Aqailse  12  89  46*88    „ 

The  Method  of  ascertaining  the  Greenwich 
Mean  Time  of  Southing  on  any  other  night  in 
July  of  either  of  the  stars  in  the  above  Liat,  as 
also  that  of  determining  the  inatant  of  its 
Meridian  Passage  at  anv  other  station,  will  be 
found  on  p.  392  of  Vol.  XXXIV. 


BASJrSTS   IMPKOVBHEHTS   IS 
TELEFHOjrES. 

AMONOST  recent  ipatented  improTemeniB  in 
telephonio  inatramenta  we  find  as  spaoi* 
ally  deaerviog  of  notice,  those  devised  by  Mr. 
W.  0.  Batney,  of  58,  Bemard-atreet,  London, 
whoBo  specifioation  (No.  4905,.  1881)  dasoribes 
several  forms,  the  moat  usel^A  of  which  have  per- 
hapatobediBoovered;  bet  exoeUent  resnlts  have, 
we  understand,  been  obtained  with  one  form 
already  tried.  The  initen^a  oompriBSS  both 
transmitting  and  zeoeivi&g  iaatruments.  In 
mioiophonea  hetetofoveconsiarBeted  thequautity 
of  ekotrioity  passing  through  them  is  extremely 
small,  and  representa  an  aUooet  infiniteaimal 
part  of  the  elebtrio  power  emanating  front  4he 
souroe  of  electricity  employed.  The  ounrent 
whioh  passes  through  a.  munophooe  used  for 
telephonio  porposes  should  be  as  great  ae  poB- 
sible,  haviog  due  regard  to  the  seaaitiFeneas  of 
the  miorophone  to  the  action  of  aoand-waves 
upon  it,  because  the  variations  of  the  intensity 
of  the  ouvrent  pcodueed  by  the  action  of  the 
sound-waves  are  in  proportaon  to  the  variationa 
of  the  reaistaooe  of  the  miorophone.  Various 
forms  of  microphone  have  been  daviaed,  some 
in  whioh  the  vaclatioaa  of  the  eontact-pmate  of 
the  aeveral  parts  of  the  microphone  are  caused 
by  means  of  a  spring  orspriags,  others  by  i 
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of  a  tjmpta.  Tha  microplKw  iaTcntcd  hj  Pko- 
fbator  Hogliei  ia  ounple  and  effeotire.  In  a 
miorophoiie  ooDStmoted  on  the  pdnoiple  of  Pro- 
feMor  Hn^^iM,  Uio  gvrater  tho  number  of  poin*B 
of  oootaot  the  groater  will  be  its  ooodnotibiUtf, 
wbioh  it  a  great  deeideratom.  The  miorophoDea 
devieed  hj  Mr.  Bamej  offer  the  least  poesible 
raiutaaoe  to  the  panage  of  an  electric  carrent, 
and,  at  the  nme  time,  poeeese  the  greatest 
to  the   action   of   aonnd-wayes; 

fnentlj.  the  current  induced  in  tbe 
7  wire  of  the  indootion-coil,  to  the 
primaiy  wire  of  which  the  microphone  and 
hatferjare  eonneoted,  h«8  great  Tariationsof 
tcnflioa«  and  iti  action  on  the  coil  of  the  reotiv- 
ing  inatmment  ia  proportion itelr  great.  In  one 
form  of  the  microphone,  whion  we  select  for 
iQofltration,  Fig.  1,  a  nnmber  of  peneilsj  P,  of 


/^  / 


hard  ooke-oarboo,  or  other  equivalent  material, 
are  naed,  the  ends  of  tbe  pencils  being  held 
ItMselj  in  blocks  C  of  oarboa.  A  block  of 
carbon  B,  to  which  is  ooDnecttd  one  terminal  of 
the  primary  wire  of  on  induction  coil,  about  one 
inch  in  diameter,  and  about  half  an  inch  thick, 
forms  the  centre  of  the  series  of  blocks  of  carlKm 
placed  aroimd  at  a  distance  of  about  two  inches 
trom  it;  this  periphery  of  blocks  is  connected 
together  bjr  any  good  conductor,  to  which  is 
connected  one  pole  of  a  bdttery,  the  other  pole 
thereof  being  connected  to  the  other  terminiu  of 
the  primary  wire  of  an  induction  coil.  The 
centre  block  has  a  aeries  of  hole%  around  its  cir- 
cumferenoe,  equal  in  nnmber  to  ^e  blocks  sur- 
rounding it,  and  in  each  of  these  blocks  is  a 
hole,  in  which  lies  loosely  one  end  of  a  carbon 
pencil  P,  the  other  end  of  which  lies  loosely  in  a 
hole  in  the  centre  block.  Et*ch  pencil  is  oorered 
wich  a  metallic  sleere,  wbioh  must  not  be  in 
contact  with  any  of  the  blocks;  this  metallic 
akere  increases  greatly  the  conductivity  of  the 
pencil,  and  also  increases  its  specific  gravity, 
both  of  theM  effects  being  advantageous. 
Another  form  is  made  with  carbon  pencils  and 
carbon  bars  in  the  folio vdng  manner: — ^Two 
oarbou  bars  about  half  an  inch  thick,  having  a 
length  proportionate  to  the  number  of  pencils 
used,  are  plaosd  parallf  1  to  each  other  about  two 
inches  apart.  They  have  a  series  of  holes  in  the 
aides  facing  Oficb  other,  in  which  holes  lie 
loosdly,  the  ends  of  carbon  pencils,  thus  connect- 
ing electrically  the  two  bars  of  carbon,  one  of 
which  is  to  be  connected  to  one  terminal  of  the 
primary  wire  of  an  ioduotion-ooi],  aud  the  other 
bar  to  one  pole  of  the  battery,  the  other  pole 
thereof  being  connected  to  the  other  termini  of 
the  primary  wire.  A  third  carbon  bar  may  be 
added  with  carbon  penults  connecting  it  electzi- 
oally  with  one  of  the  other  bars ;  in.  this  ar- 
rangement the  tivo  outer  bars  should  be  con- 
nected trgether  b^  a  good  metallic  conductor, 
to  which  one  ternunal  of  the  primary  wire  should 
be  connected,  and  the  centre  bar  bhould  be  con- 
neoted  to  one  pole  of  the  battery.  In  another 
form  the  patentee  dispenses  with  carbon,  and 
uses  pencils  of  wood,  bone,  ebonite,  or  any 
equivalent  suitable  ma'erial,  placing  on  each  end 
of  the  pencil  a  small  capsule  of  hard  tin,  or  of 
any  hard  metal,  preferably  platinum;  the  cap- 
aulea  on  each  pencil  are  connected  together  >)y  a 
metallic  conductor,  such  as  fine  copper  wire  or 
tinfoil ;  the  capsule  ^nds  rest  loosely  in  similar 
capsules  placed  in  hules  in  blocks  or  bars  of 
wood,  ebonite,  bone,  cork,  or  any  suitable  non- 
condacting  material.  The  exteri'^r  surfaces  of 
the  capsules  on  the  pencils  are  roughened,  and 
the  interior  surf  Aoe§  of  the  capsules  in  the  holes 
of  the  blocks  are  also  roughened.  The  oonnec- 
tcona  of  this  microphone  with  the  induction -coil 


and  battery  are  made  in  the  same  way  as  above 
described  for  carbon  microphones.  In  order  to 
confine  the  movements  of  a  microphone  to  the 
direct  action  exclusively  of  sound-waves,  and  to 
avoid  any  secondary  movements  of  it  which 
must  occur  when  sound-waves  act  upon  a 
microphone  thrrugh  the  medium  of  a  tympan  or 
of  any  vibratory  plate,  which  movements  inter- 
fere materially  with  its  faithful  response  to 
tbe  sound  -  waves,  tbe  blocks  or  bars  are 
firmly  secured  to  a  flat  surface  of  a  non-  resonant, 
non-vibatory,  sound-absorbing  mateiial,  such 
as  cork.  This  material  may  or  may  not  form 
one  side  of  a  box  made  of  the  same  material.  If 
inclosed  thus  in  a  box,  or  iiot  inclosed,  the  ma- 
terial on  which  the  carbons  are  fixed  must  not 
be  fastened  to  arty  other  material,  but  khould 
rest  loosely  in  a  narrow  frame  of  wood  or  other 
suitable  materid,  or  it  may  be  suspended  in  any 
convenient  manner  ;  when  pumice-stone  id  used 
tbe  bars  or  blccks  may  be  clamped  between  two 
pieces  of  pumice-btone.  The  sound- wavcH  may 
fall  directly  upon  the  carbons  or  other  pencils, 
or  upon  the  obverse  side  of  the  material  to  which 
they  are  fixed.  Tbe  object  of  leaving  the  ma- 
terial to  be  kept  in  its  place  by  its  own  cm 
inertia  only  is  to  allow  tiie  whole  mass  to  be 
rauved  by  the  impact  of  sound-waves  upon  it. 
The  molecular  movement  in  these  light,  porous 
substances  being  much  greater  than  in  dense 
compact  subatanoes,  will  communicate  to  the 
fixed  blocks  or  bars  a  much  greater  movement 
than  denser  materials  would.  Microphones 
thus  attached  to  porous  substances  will  be 
affected  by  the  moUcular  movement  in  these 
substances,  as  well  as  by  the  movement  of  the 
mass,  and  there  cannot  be  any  compression  of 
the  carbon ;  but  the  efft^ct  of  sound-waves  upon 
it  is  to  vary  the  surface  contacts  by  a  shaking  or 
jolting,  or  molecular  motion ;  it  may  be  possible 
that  there  occur  rapid  makes  and  breaks  of  the 
circuic  ;  but  these,  however,  are  so  rapid  that 
an  undulatory  current  flows,  corresponding 
faithfully  to  the  sound-wayes,  which  is  not  the 
case  when  soimd- waves  act  on  the  microphone 
through  the  medium  of  a  tympan  or  vibratory 
plate,  because  the  vibrations  of  a  tympan  or 
plate  produce  secondary  motions. 

In  order  to  protect  a  microphone  from  the 
secondary  action  of  any  vibrations  which  might 
occur  when  the  fixed  parts  of  a  microphone  are 
attached  to  the  surface  of  any  material  what- 
ever, the  patentee  attaches  the  series  of  blocks 
surrounding  the  centre  block.  Fig.  1,  to  a 
narrow  fl<it  ring  of  copper,  or  other  suitable 
m  tal,  aud  the  centre  block  is  attached  to  a 
narrow  strip  of  wood,  ebonite,  or  any  non-con- 
ducting equivalent  material,  lying  across  the 
centre  of  the  ring,  to  which  its  two  ends  are 
secured. 

The  efficiency  of  microphones  oonstructed 
with  pencils  and  blocks  or  bars  depends  in  a 
great  measure  upon  the  angle  of  inclination 
which  the  pencils  make  with  the  perpendicular. 
When  the  pencils  stand  perpendicularly  their 
via  inertia  is  almost  entirely  at  their  lower  ends, 
and  wlien  they  lie  horizontally  their  vis  inertite 
is  equally  divided  between  the  two  ends.  In 
this  latter  position  the  force  of  the  sound-waves 
necessary  to  overcome  their  vii  inertia  is  the 
maximum  force,  and  in  the  former  position  the 
force  required  to  overcome  the  vis  inertia  of 
their  upper  ends  is  the  minimum  force ;  but  the 
contacts  there  being  very  slight,  the  current 
pas&ing  through  these  ends  wiU  be  very  feeble, 
and  conwquently  the  variations  of  the  current 
passing  through  the  microphone  would  be  veiy 
slight,  inasmuch  as  the  current  passing  through 
the  lower  ends  of  the  pencils  woidd  be  almost 
imiform.  The  greater  the  variations  of  the 
quantity  of  current  passing  through  a  micro- 
phone used  in  a  telephonic  circuit,  the  greater 
will  be  the  effect  on  the  coil  of  the  receiviog 
instrument ;  hence  it  is  necessary  that  a  micro- 
phone should  combine  great  fecnsitiveness  to 
sound-waves  with  the  beatings  of  the  contacts 
of  its  several  parts  so  arranged  as  to  present  the 
greatest  surfaces  of  contacts  where  the  varia- 
tions of  the  current  are  produced. 

A  microphone  composed  of  from  eight  to  ten 
pencils  connnected  together  for  quantity,  in- 
cUoing  at  an  angle  of  about  20®  from  the  per- 
pendicular, gives  excellent  results.  The  micro- 
phone can  be  placed  in  a  box  of  wood,  ebonite, 
oralis,  iron,  or  any  suitable  material,  about  one 
inch  from  one  of  its  sides,  in  which  there  is  the 
usual  hole  with  a  mouthpiece,  oare  being  taken 


phones,  and  the  oases  may  be  of  any  soitoble 
to  have  a  hole  in  each  side  of  the  box  between  1  material. 


the  microphone  and  the  side  of  the  box  to 
which  the  mouthpieoe  is  attached. 

In  the  case  of  telephonea,  the  patentee  aiserta 
that  a  plate,  or  diaptiragm,  or  ^mpan  moit  be 
held  in  dose  contact  with  the  pole  or  pdet  of  a 
magnet,  and  the  plate,  diaphragm,  or  tympan 
need  not  necessarily  be  made  of  mm  or  kteel,  or 
of  any  material  capable  of  induciive  action,  but 
may  be  of  cork,  wood,  ebonite,  glass,  or  ln«. 
Words  spoken  m  any  good  tranamittbg  inatra* 
ment  are  reproduced  in  a  clear,  loud,  and  distinct 
tone  in  his  receiving- telephone  placed  in  the 
same  circuit  with  the  transmitter. 

The  action  of  the  magnetic  foroe  in  his  tele- 
phone seems  (he  says}  to  be  of  a  totally  diflsre&t 
character  from  that  in  the  Bell  telephone,  b 
which  the  magnetic  force  acts  directly  by  attrac- 
tion upon  the  plate  armature,  whereas  the 
magnetic  foroe  oannot  possibly  have  any  direct 
magnetic  effect  on  the  plate  or  diaphragm  whm 
this  plate  or  diaphtagm  is  not  made  of  any 
material  capable  of  inductive  action,  nor  aitn 
any  such  material  attached  to  it.  Thedia- 
phrairm,  tjmpan,  or  plate  may  be  made  of  cork, 
wood,  cardboard,  ebonite,  ivory,  glass,  braas, 
iron,  steel,  mica,  or  their  equivalents,  and  most 
be  held  by  a  constant  pressure  applied  upon  its 
edges,  comers,  or  points,  as  the  plate  u  made 
round,  oval,  square,  star^shaped,  or  triaagnUr, 
against  the  spiral  end  of  l^e  magnet.  One 
function  of  the  diaphragm  or  plate  bcems  to  be 
to  confine  within  a  narrow  rang^  the  molecular 
elongations  of  the  magnet  produced  by  tiie 
passage  of  an  electric  current  through  a  helix 
encircling  the  magnet,  and  it  doubtUss  serves  to 
intensify  the  sotmds  emitted  by  the  magnet  at 
this  time. 

The  patentee  was  led  to  use  a  spiral  wire  for 
an  extension  of  the  core  in  the  helix  on  an 
electro -magnet,  from  the  results  of  numeroos 
experiments  made  with  a  thin  strip  of  iron, 
having  one  end  firmly  securud  to  a  bom  and  the 
other  end  slightly  bent  over  by  a  weight  at- 
tached to  it,  vrith  a  helix  placed  on  a  strip  of 
iron.  When  a  current  of  eleotnoity  was  6ent 
through  the  helix,  the  strip  of  iron  inbtinily 
made  efforts  to  resume  its  normal  position,  and 
sounds  were  emitted  during  the  passage  of  the 
electric  current. 

In  constructing  his  telephones,  Hr.  Barney 
uses  several  combinations  of  a  spiral  wire  with 
electro-magnets,  the  spring  being  sometimes 
continued  around  the  core  and  fastened  to  the 
shoe. 

In  Fig.  2  a  bar  of  iron  or  steel,  which  may  or 
may  not  be  a  permanent  magnet,  has  one  end 


fastened  to  a  shoe  S  of  soft  iron  eqnal  in  weight 
to  about  five  times  the  soft  Iron  elongation  £  of 
the  other  end,  on  which  is  placed  a  helix  H. 
To  the  end  of  this  elongation  is  fastened  a  short 
spiral  spring  Or  of  iron  extending  about  one  half 
an  inch  above  the  end  of  the  core  of  the  helix. 
The  end  of  this  spiral  spring  may  be  capped 
with  a  disc  of  iron  or  steel,  D,  the  same  aiae  as 
the  end  of  the  core,  or  larger ;  or  the  terminat- 
ing convolutions  of  the  spiral  spring  may  be 
wound  in  a  plane  gradually  diminishing  to  a 
centre. 

In  another  form,  inside  of  a  tube  of  iron  or  of 
steel,  Yig,  3,  upon  one  end  of  whioh  is  fitted  a 
shoe  of  soft  iron,  is  placed  a  spiral  wire  of  iron 
or  steel  fastened  to  the  soft  iron  shoe,  the  spirals 
being  in  dose  contact  with  tbe  inaide  of  the 
tube  throughout  its  entire  length,  and  extend- 
ing above  uie  end  of  the  tube.  On  the  spiral 
wire  above  the  top  of  the  tube  isphM»d  a  helix, 
and  a  soft  iron  plug  is  pUoed  inside  the  spirals 
encircled  by  the  helix— the  end  of  the  spiral 
wire  being  arranged  as  in  the  first  form.  13>a 
connections  are  those  nsnal  with  other  tde- 
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WATCH -CLEAVIVG   ANB 
REPAIBIHO. 

By  ''A  Fkllow-Wobkhah." 
IContifwed  frotn  page  30 1 .) 

YOU  niiist  be  oareful  and  enlarge  the  right 
hole.  Aa  I  Mid  before,  there  are  tiro 
barrels,  but  the  top  bole  is  always  the  largest, 
that  would  be  the  one  nearest  the  ohnok,  and, 
of  oonrse,  would  be  the  last  hole.  Now  you 
most  see  that  tbe  new  bush  does  not  protrude 
beyond  the  surfaoe  of  the  pUto ;  to  leTol  it,  use 
a  tool,  Figs.  61,  62,63  instead  of  a  drill;  you 


must  bring  the  rest  up  in  front  of  the  hole,  and 
let  the  blade  of  the  tool  rest  upon  it  to  keep  it 
firm;  bat  for  uounTer-sinldog,  you  will  find 
Fig.  64  a  good  substitute  for  a  slide-rest.    If 


you  fix  it  firm  and  tuke  pains  la  making  it,  it 
will  do  the  work  yery  well.  A  is  plate  in  turns, 
B  pieoe  of  a  grayer,  0  is  a  pieoe  of  tubing 
soldered  on  to  a  pieoe  of  brass  wire ;  D  id  the 
handle  for  turning  t3ol  B,  £  is  part  of  rest  of 
turns,  F  body  of  turns,  G  part  of  rest,  H  wire- 
spring,  I  thumb-sorew  for  putting  tool  deeper 
or  fltietei^  and  works  on  a  sorew.  so  that  you  oan 
cut  any  depth  to  a  nicety.  I  think  the  drawing 
will  sufficiently  explain  how  it  is  made ;  but  ^ 
any  one  who  wishes  to  make  one  finds  any 
difficulty,  I  will  explain  more  fully. 

Now  to  return  to  Fig.  63:  B  should  be 
screwed  on  to  the  arbor,  and  the  top  hole  should 
be  larger  than  the  bottom. 

There  are  seyeral  different  kinds  of  oliok- 
works:  there  is  the  circle -spring  and  dog, 
straight' spring  and  dog,  the  one  as  shown 
I^.  51,  and  seyeral  oommon  ones,  but  they  are 
aU  more  or  less  easy  to  repair,  and  as  there  is  no 
particular  rule  attached  to  them,  so  long  as  they 
do  their  work  and  are  firm,  they  will  do. 

Centre- wheel  (F,  Fig.  51) :  If  the  wheel  breaks 
or  is  spoiled,  yon  must  send  oircnmferenoe  and 
number  of  teeth,  but  it  is  difficult  to  get  this 
unless  you  haye  a  good  gauge,  so  it  would  be 
btot  to  send  the  old  wheel.  Fix  the  new  wheel 
on  a  piece  of  plate  with  shellac,  then  fix  plate 
in  ohaok,  same  as  shown  Fig.  54,  and  work  by 
role  (Fig.  57),  in  the  same  way  as  explained 
for  barreL     To  put  in  a  new  pinion,  get  the 


length  from  shoulders,  turn  to  fit  wheel  first, 
Hud  then  holes,  place  in  on  an  arbor  to  turn  it ; 
but  you  will  seldom,  if  eyer,  haye  this  job  to 
do;  set  square,  and  arbor  can  be  bought  in 
rough  and  only  want  fitting.  The  holes  should 
be  in  the  oentre  of  the  oonnter-sink,  and  you 
will  generally  find  it  so.  I  had  one  case  where 
it  was  not  so,  but  it  was  a  oommon  watch,  and 
was  made  wrong  in  the  first  instance,  and  I 
think  you  may  safely  take  the  counter- §ink  in 
eyery  case  as  a  guide  for  your  hole.  If  you  haye 
depth  tools,  of  course,  you  can  use  them ;  but  I 
haye  known  jobbers  to  get  wrong  eyen  then ; 
howeyer,  we  will  suppose  you  haye  not  got  a 
depth  tool  and  you  want  a  new  centre  hole  to 
pillar-plate :  make  old  hole  larger  and  "  bush 
It,"  next  place  it  in  the  chuck  (0,  Fig.  54),  with 
the  outside  of  tbe  chamfer  ruoning  true,  then 
with  your  drill  (H,  Fig.  54)  drill  your  hole. 

I  cannot  say  so  much  for  the  smaller  wheels, 
as  I  haye  often  found  that  they  do  not  (in 
common  watohe»)  run  in  the  oentre  of  the 
oounter-siok,  but  they  should  do;  but  to  put 
new  holes  to  8rd,  4th,  5th,  and  top  and  bottom 
holes,  you  want  a  depth  tool.  I  made  a  depth 
tool  which  answered  yery  well,  and  I  will  giye 
a  desoiiption  of  it  next  week ;  but  unless  it  is 
made  with  great  care,  it  wiU  be  usdeBs;  a 
depth  tool  would  oost  about  12s.  6d. 

(lb  U  eontinusd.) 


THE  ACHROMATIC  OBJECT- 
QLASS.-III.^ 

By  W.  Bbadbxtbt  ("OanEwc  Vital"). 
{Continued  from  pa^e  344.) 

DOLLOND,  haying  found  a  remedy  for  the 
dispersion,  could  oyercome  the  spherical 
error  by  practice.  I  haye  met  with  no  account 
of  the  proportions  of  ouryes  used  by  him,  and  it 
is  probable  that  the  calculations  by  which  he 
found  them,  haye^neyer  been  published.  But 
that  he  possessed  a  good  knowledge  of  theoretical 
optics,  will  be  eyident  from  the  foUowincr  ex- 
tract from  a  communication  of  his  to  the  **  Philo- 
sophical Transactions"  for  1753:— 

**  If  anyout}  would  haye  the  yisual  angle  of  a 
telescope  to  contain  20^,  the  extreme  pencils  of 
the  field  must  be  bent  or  refracted  in  an  angle 
of  10®,  whioh,  if  it  be  performed  by  one  eye- 
glass will  cause  an  aberration  from  the  figure  in 
proportion  to  the  cube  of  that  aogle ;  but  if  two 
gU^^ses  are  so  proportioned  and  situated  as  that 
the  refraction  may  be  equally  diyided  betweea 
them,  they  will  each  of  tnem  produce  a  refrac- 
tion equal  to  half  the  required  angle,  and 
therefore  the  aberration  being  in  propor^on  to 
the  cube  of  half  the  angle  taken  twice  oyer,  wiU 
be  but  a  fourth  part  of  that  whioh  is  in  propor- 
tion to  the  cube  of  the  whole  angle,  because  the 
cube  of  one  is  but  the  eighth  of  the  cube  of  two. 
Sj  the  aberration  from  the  figure,  where  two 
eye-glasses  are  rightly  prooortioned,  i^  but  a 
fourth  of  what  must  unayoiaably  be,  where  the 
whole  is  performed*  bjr  a  single  eye-lens.  By 
the  same  way  of  reasoning,  where  the  refraction 
is  diyided  between  three  glasses,  the  aberration 
will  be  found  to  be  but  a  ninth  part  of  what 
would  be  produced  by  a  siogle  glasa,  because 
three  times  the  cube  of  one  is  but  one-ninth  of 
the  cnbe  of  three.  Whence  it  appears,  that  by 
increasing  the  number  of  eye-glasses,  the  in- 
distinctness whioh  is  obseryed  near  the  borders 
of  the  field  of  a  telescope  may  be  yery  much 
dimiuished,  tbough  not  entirely  taken  away." 

The  general  construction  of  his  double  object- 
glasses  was  a  double  oonyex  of  unequal  curya- 
ture— the  shortest  radius  in  front— combined 
with  a  double  ooncaye  of  similar  character,  with 
thd  lonpfer  radium  posterior.  Thi^  form  is  re- 
tained m  the  prac  ice  of  the  present  day,  with 
such  alterations  as  the  changes  in  the  qualities 
of  the  Rlass  haye  necessitated. 

A  difficulty  appears  to  haye  been  found  in 
securing  a  proper  balance  of  spherical  error, 
owing  to  the  excessiye  aberration  of  the  conyex 
lens ;  and  as  there  were  no  theoretical  rules  for 
duly  proportioning  the  curyes,  the  task  of  final 
correction  would  doubtless  be  a  yery  long  and 
laborious  one.  This  led  D-^ond  to  apply  the 
same  principle  to  object  glasses,  that  he  had  re* 
cammeuded  in  the  construction  of  eyepieces. 
Instead  of  a  siogle  conyex,  he  divided  the  re- 
faction between  two  conyexes,  and  thus  made 
his  object- glass  a  triple  by  placing  the  concaye 
between  them.    His  son,  r.  Dollond,  made  a 


yery  many  excellent  instmments  of  this  kind  of 
yarious  apertures  and  f ooal  lengths.  One  of  the 
earliest  oi  these,  of  4  Gin.  focus,  was  purchased  by 
a  French  nobleman,  who  took  it  to  pieoee,  and 
carefully  measured  the  radii  of  the  different 
lenses.  As  the  feci  are  not  montioned,  no  in- 
ferences respecting  the  character  of  the  glass 
can  be  drawn  from  the  mere  numerical  radii : 
they  were: — 

1.  Double  2.  Double  3.  Double 

conyex.  ooncaye.  oonyex. 

1st  radius  32*4  Isfc  radius  22*2  1st  radius  30  6 
2ad    „      40*8    2nd    „      30*6    2nd    „      355 

I  haye  met  with  particulars  of  two  other 
triplets  by  Dollond : — 

No.  1.— Focus  46. 

1.  Conyex.         2.  Concave.  3.  Conyex. 

1st  radius  28  Iht  radiud  20*9  1st  radius  28-4 
2nd    „       40    2nd    „       28        2nd    „       28*4 

No.  2 —Focus  46-3. 

I.  Convex.  2.  Concaye.         3.  Conyex. 

1st  radius  28  1st  radius  21*1  Istradhis  28 
2nd    „       35-5    2cd    „      25*75  2nd    „        28 

Of  his  double  o  g.*s  I  haye  no  partioulars* 
About  6in.  leems  to  haye  been  the  utmost  limit 
of  aperture  obtainable  at  this  pericd.  Discs  of 
good  flint  glass  were  yezy  scaroe,  as  its  manu- 
facture was  not  well  understood,  and  any  stiiie 
or  yeins  of  unequal  density  rendered  it  useless 
for  astronomical  purposes.  With  resard  to  the 
glass  used  at  this  period,  I  am  kindly  allowed 
to  quote  from  a  letter  of  '*our"  excellent 
friend,  "Prismatique.'' 

« In  Doliond*s  time,  the  orown-glase  was 
generaUy  made  of  the  knot  or  part  of  the  blown 
sheet  where  the  pipe  entered ;  they  are  now 
rare,  as  glass  is  rolled,  not  blown.  The  first 
mass  of  flint  glass,  out  of  which  DoUond  got 
some  pe^ect  object-glasses,  was  obtained  from 
a  firm  now  known  asPowell*B  Whitefriars  Flint 
Glass  Worns ;  it  is  yery  much  the  same  as 
Chance's  light  flint  in  its  refraction  and  dis- 
persion." 

As  a  conclusion  to  my  short  and  imperfect 
account  of  the  practice  of  the  illustrious  founders 
of  the  firm  to  which  we  owe  the  inyention  of 
the  achromatic  telescope,  I  will  extract  an  in- 
teresting letter  from  B^es*  '*  Cyolopsedia."  It 
iiby  G.  Dollond:— 

*'  The  perfection  of  our  object-glasses  is  In  a 
great  measure  promoted  by  the  great  pains  we 
take  in  selecting  those  glasses  that  suit  each 
other  the  best,  and  also  in  adjusting  them  yery 
carefully:  yet  that  is  not  eyery  thing  that  is 
necessary  to  produoe  good  obieot-glasMS ;  they 
must  be  correctly  worked,  and  the  glasses  be  m 
perfect  and  proper  quality. 

"With respect  to  the  surftuses  used  in  our 
yarious  object-glasses,  it  would  be  almost  endless 
to  enumerate  them,  as  they  depend  upon  and 
yary  with  almost  every  piece  of  glass  that  is 
used  in  their  formation ;  and  thero  aro  some  nice 
points  in  the  method  of  working  them,  which  I 
should  not  wish  at  present  to  disclose.  Our 
usual  mode  of  proceeding  is,  in  tbe  first  place, 
to  calculate  proportions  that  are  requisite  for  the 
kinds  of  glass  that  aro  to  be  used,  and  then  to 
select  from  our  gfroat  number  of  tools  those  that 
come  the  nearest  to  the  surfaces  determined 
upon  ;  and  it  frequently  happens  that  we  haye 
not  any  that  will  answer,  particularly  for  the 
spherical  abdrration.  We  do  not  enter  into 
those  yery  nice  calculations  that  would  be  satis- 
factory to  a  theorist ;  we  only  aim  at  something 
near  to  what  is  required,  for  to  practical  men  it 
Is  always  more  easy  to  produce  what  tbey  wish 
by  practical  methods.  Hr.  Short,  the  celebrated 
maker  of  reflecting  telescopes,  used  to  proceed 
by  first  m%king  his  large  metal  as  nearly  correct 
or  parabolical  as  be  could,  and  then  from  a 
number  of  small  metals  to  select  by  trial  that 
which  corrected  the  large  one  in  the  beet 
manner. 

"  In  all  matters  rolating  to  the  praotace  of 
optics,  thero  is  much  uncertainty,  and  it  f ro- 
quently  happens  that  with  the  yery  besten- 
deayours,  we  OAunot  produce  by  the  same  means 
the  same  effect  whero  extrome  correctness  is 
required,  so  that  you  may  yery  readily  oonoeive 
that  yery  exact  calculations,  howeyer  requifeite, 
will  not  always  answer.  In  a  rough  way  of 
taking  the  focal  length  and  surfaces  of  an  achro- 
matic objeot'glaes,  composed  of  orown  and  flint 
glass  of  the  usual  densities,  we  should  say 
crown,  1  to  3,  and  flint,  2  to  S;  tbe    outer 
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Mvt  v>  th^  t'oK,  MAi  th»  flbcvtsH  ndin*  <A  the 

iibi  mtrx'.  t/>  t>  «  4tr>  vo ;  ss^  the  naftr  it  cm 
1m  brML/Vkt  wii'j"'!':  to4rfa:&^  ia  tW  Btidle,  Uw 
m'v*  ff^rUfX  Win  \i':  tWi  ptfrformMMte^i  th<iggh 
tbi«  wCi,  ia  m  fft.:*i  dsgrM  depend  on  the  j 
s>^ff3t-A|r  ^v«r  cri  t'.e  (?!>■«)•  iMed,  lor,  moi*- 
tUBM  we  fiftd  it  n-.'^nmuj  to  m«ke  tbecvovn 
atftr!/  of  «r^a«t  r^'lii.  ilae  Frenoh  optieieae 
»Ak«i  t>w  r»<ii  of  t^*^  C'cvex  leoe  rerj  nnequftlf 
•nl  p1v3«  tfa«*  aSo'^  .4t  radioji  next  to  the  fltnt ; 
end,  ia«'««d  of  rr'nro,  thef  o<ie  B'ihsmUo 
pU$e«  vLkk  U  D«*irly  of  tfaie  eiiue  refrectin^ 
p^'intr,  b*]!  of  e  dtfr^nmi  oloor,  tbeir  fl  nt  gl«ee 
Wiav  of  ft  mocS  tr«ii  f pacific  grevirj  then  tbe 

••  I'Le  greU  lArrirr  to  the  farther  impror^ 
mtnt,  pftrtkoleri^  ia  the  exteosion  erf  tbe 
ejv.rttirv,  U  the  r^nt  of  good  glaM,  which  oir* 
(HiiniicAee  he*  cvr  b<*oti  Umeoted;  end  f fom 
tM  cxc^MWe!/  i'j'>fea.*6'J  duties  which  act 
a^unit  the  ioBproremsA'n  of  ererj  manofaoture, 
a  prohibition  u  now  iikiij  to  tftke  place  alto- 
go  Lbcr." 

Afu.r  Dollond,  ihts  h^.-nm^  R^^t  meeter  of  the 
art  WM  Tall«j.  7  hen*  doc^  not  appeer  to  hiye 
b«';n  an^  very  grc»t  diff-irroce  in  the  practice  of 
tvee  dutinguiehcd  op'iciane,  if  we  maj  jadgo 
by  a  coapariiioa  of  Tu lily's  corret,  with  the 
K«tierai  acconat  (riven  ia  JioUoad'e  letter.  Bat 
hit  praotko  ie  the  mr>ro  intereating  beeaoee  he 
Bt^rtff  to  bftTe  f  mqd  tb<s  neoea^ity  of  having 
rmie  tbeorvtlnitl  rnto  to  ^oido  him  in  aelcoting 
^(iiUb'e  currcn  for  combioaUon.  The  formaU 
he  employed,  though  z«norB«arily  an  empirical 
mj(s  given  rcAoltN  in  clohc  flgrcom<jnt  with  thore 
yi«  tdcd  by  much  more  elaborate  method* ;  and 
wn«,  thercfftffe,  qaite  dar  enough  for  apraetieal 
n)«n.  In  hi)*  timo  tha  namber  of  kinda  of 
flint-glata  wa«  not  ].ir>fA,  and  their  retraotire 
eeddUperHire  powcr%  wuro  not  widely  different. 
The  light  fl  nt  gl«w*  prcvioaaly  spoken  of 
waa  probably  tho  uio«»t  largely  emplored;  as 
bring  of  low  ^  'oi:io  gravity,  it  wat  the  more 
likf*ly  to  have  iLo  rc'iuuit«»  parity  for  optical 
work. 

{To  be  rontifiuei,) 


ELEKENTABT   LESSORS    IN  DBT- 
PLATS   PHOTOGRAPHY. -Xm* 

{Contluiif'l  from  paye  348.) 

Kaklng  Oolatine  Bmnlaion. 

rpHK  BubJi«o^  of  i?oUtin<)  r^malsioni  and  plates  Ia 
X,  one  on  which  volumes  might,  and  in  ftict 
hi4veb«f:n,  writtfn,  and  hera  of  ooune  we  can  bat 
gi  va  tho  bf  l«if  Ant  instruotiona.  If  the  photographer 
8«ro*ed  with  these,  ho  may  wfthadraataae  taki  np 
thr  itudy  of  the  advanood  worki  which  have  been 
wtitten  on  the  subject.  Wo  do  not  propose  to  give 
the  formula  which  hu  given  the  bightat  sensitire- 
new  in  car  hands,  but  shall  give  one  which  baa 
Kivrn  us  plates  of  fair  rapidity,  and  of  the  very 
hirfhost  quality.  The  principal  piece  of  apparatas 
iiticcMary  for  making  any  number  of  plates  iB  a 
drying  cupboard  or  box.  Thia  is  a  box  arranged  so 
that  tho  iilatfiB  m^y  be  placed  in  it  in  such  a 
p.^iilion  tnat  a  oarront  of  air  PMses  rapidly  over 
ttte  sarftou  of  all  of  them.  There  are  various 
drtrigns  of  boxes,  some  of  which  are  so  arranged 
tbat  the  currimt  of  air  is  heated.  This  is  not 
desirable  if  a  fairly  dry  place  can  be  had  for  tbe 
drying -box.  The  motion  of  the  air  is  usually 
iuinred  by  borDiog  a  gas-iot  at  the  lower  end  of  a 
small  chimu«y  or  flue,  llio  defect  in  almost  all 
dryiug-boxos  that  we  kaow  is  that  tbe  air-paasages 
are  too  small. 

l*he  other  apparatus  necessary  is  aa  follows  :— 

A  largo  slab  of  plate- glaM,  marble,  or  imootbed 
Mtate,  lt*voUed  aoourately,  bo  that  the  plates  can  be 
Utd  on  it  to  set.  The  lorgor  the  slab  the  better,  as 
moRi  pUtes  can  be  placed  on  it  at  once.  A  piece  of 
coarse  oiuvas  or  **  scrim/'  snch  as  ladies  do 
worsted  work  ott<~wty  two  feel  square. 

Several  glass  beakers  or  jf^m  pots  for  miziog 
and  boiling  solutioas  in.  The  latter  are  preferable, 
a4  ^lass  1*  very  likely  to  bo  broken  in  the  dark- 
room. 

An  ordinary  hair  sieve. 

A  vetiol  of  Ruoh  a  iise  und  ehtpe  that  the  sieve 
may  stand  in  it,  and  that  when  it— the  vessel—is 
full  of  water,  the  upper  ^'if;f  of  the  sieve  will  stand 
(•Ay^  half  an  iuch  above  the  surface  of  ths  water. 

A  large  ffla«n  tilt^iint^  funnel. 

Hetera)  hock  bottU  n.  Tbese,  from  their  deep  red 
o<doar,  an>  utoful  f jr  performing  the  various 
■noipulatlons  in. 

An  ordinary  eanceptn. 

A  Duuscu  rmg  buruoc,  on  which  this  mav  stand 
to  boll. 


*  CottdsDsed  from  the  Pk(*k*srAfkif  Sf%n. 


I#sl«h»foUowing<oltttionahepiapK6d,amdfdi 
mixed  ta  ooe  of  tbe  jam  pots. 

A 

Nitrate  of  silver lOOgniv 

Distalled  water  2o«aeea 

B 

Bfmide  of  potassfnm •  85  gtaias 

y«ison*s  No.  2  geiatine   20      „ 

DtsUUedwater  U 

A  ooe   per   cent,    mixtore   of 

hydioohlorie  acid  and  watar  50 

C 

Iodide  of  potassinm 8  graiBS 

DietUled  water i  ooaee 

D 
Hard  gelatine,  soeh  aa  that 
sold  by  the  Aatotype  Com- 
pany for  dry-plates 120  graina 

Water  several  ouneea 

Let  B  and  D  stand  till  the  gdatine  is  thoroughly 
soaked  aa  indicated  by  its  being  ouite  soft.  Let  all 
the  water  be  poured  off  D.  and  let  as  mnch  water 
as  possible  be  sqaeezed  oat  of  the  gelatine. 

The  pots  conuintng  A  and  B  mu%t  now  be  placed 
in  hot  water  till  the  solutions  are  at  about  120^ 
Fahr.,  when  B  is  poured  into  one  of  the  hodc 
bottle*. 

From  this  time  all  operations  must  bo  perfbrmed 
in  the  most  feeble  ruby  light  possible.  A  Uttle  of 
B  is  now  added  to  the  eolation  alraadr  in  the 
bottle  and  the  whole  shaken.  Small  additions  of 
B  are  made  so  that  it  is  poured  in  five  or  six  stages 
into  A,  the  whole  being  shaken  at  each  addition, 
and  a  very  thorough  agitation  being  given  at  the 
end.  C  is  added,  and  tbe  solotions,  now  fOTming 
an  emulsion,  are  again  shaken.  The  whole  is 
poured  into  one  of  tbe  jam-pota.  This  is  placed  in 
the  saucepan,  the  lid  is  placed  on  the  latter,  and 
the  water  broaght  as  rapidlv  as  possible  to  the  boiL 
A  loose  cover  of  some  sort  should  be  placed  over  the 
jam-pot  during  this  part  of  the  process  to  prevent 
condensed  water  from  drooping  off  the  lia  of  the 
saucepan  into  the  emulsion.  The  emuluon  is 
allowed  to  remain  for  half  an  hour  in  the  boiling 
water.  If,  at  the  beginning  of  the  process,  a  drop 
of  the  emulsion  be  placed  on  a  piece  of  glass  and  a 
gas  flame  looked  at  through  it,  the  flame  will 
appear  very  red.  The  emulsion  is  said  to  be  red  by 
transmitted  light.  At  the  end  of  the  boiling  it  will 
be  a  more  or  less  near  approach  to  blue  in  coloar. 
At  the  end  of  the  half-bour  tbe  gelatine  D  ia  plaoed 
among  the  emulsion,  and  tbe  whole  stirred  to  mix 
it.  The  caa  is  then  put  in  a  cod  and  dark  place  to 
allow  the  emulsion  to  set.  It  will  do  so  in  from 
one  to  two  hours  on  a  moderately  cool  day,  bat  it 
may  be  left  for  daya  if  it  be  desired.  This  is  the 
best  period  at  which  to  break  the  process,  which  ia 
somewhat  lengthy  to  be  performed  at  one  time. 

When  the  emulsion  is  set  quite  stiff  the  jam-pot 
is  dipped  for  a  few  moments  in  hot  water.  If  it  be 
hiverted  the  emulsion  will  fall  out  of  the  Teasel  in 
the  same  manner  thaA  a  jelly  for  the  table  drope 
from  its  shape  or  mould.  The  sieve  must  mean- 
time have  besn  pUoed  in  its  appropriate  vessel  full 
of  water.  The  lump  of  emolsioa  is  placed  in  the 
ctnvas,  the  whole  is  placed  under  water  in  the 
sieve,  and  the  canvas  twisted  up,  so  as  to  oause  the 
emulsion  to  pass  through  it  in 'fine  shreds  into  the 
water.  It  must  now  be  washed  for  half  an  hour, 
either  by  allowing  water  to  run  into  the  sieve,  or 
by  frequently  chan^g  the  water  in  the  vessel. 

The  object  of  this  washing  is  to  get  rid  of  the 
soluble  nitrate  and  bromide,  whilst  the  insoluble 
bromide  and  iodide  of  silver— the  sensitive  salts- 
remain  in  the  emulsion. 

At  the  end  of  hal<  an  hour  the  sieve  may  be  re- 
moved from  the  washing  vemel,  and  placed  in  any 
convenient  position  with  one  side  somewhat  tipped 
up,  so  that  all  superfluous  water  may  drain  off. 
Ttie  draining  should  go  on  for  at  least  half  an  hour. 
At  the  end  of  that  time  the  emulsion  is  finished, 
and  only  requires  to  be  filtered.  We  have  found 
nothing  better  for  this  than  several  folds  of  cotton 
such  as  pocket  handkerchiefs  are  made  of. 

Three-quarter  of  an  ounce  of  aleohd  is  now 
added,  and  ^e  emulsion  is  ready  to  be  used  for 
coating  the  pUtes.  The  quantity  will  be  about  six 
or  seven  ouneea.  It  may  be  kept  in  one  of  the 
hock  bottles,  wrapt  in  brown  paper.  A  small 
earthenware  teapot  is  the  best  tning  to  pour  the 
emulsion  on  to  the  plates  from.  It  sbonld  be  very 
small ;  such  a  one  as  holds  a  few  ounces,  and  is 
used  by  children  at  a  **  dolPs  tea-party,"  will  do. 
The  smallnem  of  this  allows  a  constant  oheek  to  be 
put  on  the  quantity  of  emulsion  given  to  the  plates 
by  eounting  how  many  are  ooated  by  eaeh  fill  of  the 
teapot. 

The  glam  plates  must  he  thoronghly  deaaed 
before  Mf ore  c  mted.  This  may  be  done  by  dipping 
the  plates  ia  a  5  per  cent,  mixture  of  nitric  acid  and 
water,  then  rubbing  them  under  the  tap  with  a  wet 
cloth,  and  afterwa^s  drying  with  a  dry  doth.  If 
they  have  been  coated  with  emulsion  before,  they 
should  be  left  at  least  twenty- four  hours  io  the 
dilute  nitric  add,  and  then  rineed  with  hot  water. 

Let  us  suppose  the  plates  ready  to  ooat.  The 
dark-room  lamp  is  plaoad  within  a  l^w  inches  of 


the  right-hand  cud  of  tt«  levdKng-shelf,  tad  at 
b%tk  of  it.  To  the  left  of  the  lamp  is  the  pQe  ef 
plates ;  to  tbe  right  a  glam  mcaaare  or  jsm-pot 
or  other  eonvouent  vemel,  in  which  to  stsnd  a 
glam  rod  to  be  ready  to  hand.  Tbe  gUsi  rod 
should  be  about  two  inches  kmger  than  ths  breadth  of 
the  platee  to  be  eoated.  Immediately  in  fmat  of 
the  Um|>  iaplaaed  the  teapot  foU  of  nteltad  esiatate. 
A  plate  ia  taken  from  the  pQe.  It  is  fitoosd  as  far 
forward  on  the  levelliiig-ahelf  aa  possible,  tad  in 
front  of  the  lamp. 

A  pool  of  emuisioii,  about  half-covering^ fhte, 
is  poured  from  the  teapot.  The  glam  rod  is  tskm 
between  the  Ifaigera  and  thumb  of  eaeh  hsad,  sad 
dipped  into  the  pool  of  emulsion  right  across  Iks 
plaie.  The  emnfskm  will  run  hetwesn  the  rod  sad 
the  plate  to  each  edge  of  the  latter.  By  a  motion 
of  the  finger  and  &umb  of  eaeh  hand  the  rod  is 
lifted  the  smallest  poenble  distanoe  from  the  plate, 
and  is  rapidly  moved  first  to  one  end,  tiien  to  the 
other,  the  tips  of  the  finger  and  thumb  restiog  en 
tbe  levd  table  as  a  guide.  This,  if  propoly  dose, 
will  cover  the  whole  plate  with  emulsion;  and  if 
the  plate  be  soiall— under  whole- plate  sise— it  is 
sufficient  to  slide  it  to  the  far  end  of  the  table  to 
set.  If  the  plate  be  large,  the  eoating  will  not  be 
evenly  spread  unlem  it  is  lifted,  balanced  on  the  tips 
of  the  fingers  of  the  left  hand,  and  gently  rocked 
for  a  few  seconds.  By  this  method  plates  may, 
after  a  little  practaoe,  be  ooated  with  great  rapidi^. 
There  is  no  need  to  wipe  tbe  rod  each  time  it  is 
used.  Each  ounce  of  emulsion  must  not  be  made  to 
cover  more  than  six  or  seven  quarter-plates  or  thzee 
half-plates 

Tbe  plates  wfll  «  sefr"  in  a  few  minutee-thtl  is 
to  say,  the  emolsioa  will  stiffen  like  a  jolly— aai 
will  not  run  off  the  glass,  whatever  poeition  it  ii 

C laced  in.  They  are  now  transferred  to  the  drying 
ox.  They  will  take  from  six  to  forty-eight  hoots 
to  dry,  according  to  droumstancea.  When  dry, 
they  are  ready  for  use. 

If  a  very  rapid  emulsion  be  desired,  tbe  boiling 
may  be  ooutiuued  for  from  one  to  two  hours,  the 
emulsion,  after  washing,  be  rendered  neutral  or 
slightly  alkaline  by  the  addition  of  about  twenty 
drops  of  the  ten  per  cent,  mixture  of  ammonia  aad 
water,  and  be  kept  for  a  couple  of  days  before 
coating  tbe  plates.  We  would  strongly  advise, 
however,  that  the  beginner  confine  himself  to  a 
dow  emulnon. 


S' 


ELECTRICAL    ACCmnTLATOES   OS 
SECONBAEY  BM^TERIES.* 

By  Prof.  Olivbb  J.  Lod(»,  D.So. 

(Continued  from  pof*  347.) 

0  far  we  have  investigated  tbe  amount  of 
^  chemical  acticsi  in  a  Shure  cell,  when  a  given 
current  is  passed  through*  it;  but  though  this  is 
important  it  is  by  no  meads  all  that  we  want  to 
know,  for  the  same  cbeorioal  action  exsctly  will 
go  on  ia  every  cell  throag^-wbich  the  same  current 
ia  driven,  and  the  chemieal  work  wbi<^  a  giren 
current  can  do  is,  theriisfe,  essentially  unlimited. 
Bat,  of  course,  the  mere  cells  we  have  in  series, 
the  more  driving  power— or  electromotive  force- 
do  we  require  to  send  the  current  through  them : 
and  the  chemical  work  that  can  be  done  by  agiveo 
current  generator  is  determined,  therefore,  by  its 
available  electromotive  force  and  current  strength 
conjointly.  In  this  respect  chemical  work  is  pre- 
dsely  in  the  condition  of  every  other  form  of  work, 
and,  in  fact,  it  cannot  be  otherwise. 

Consider  now,  as  our  source  of  current,  a  dynaaio- 
maohine  driven  with  the  horse-power  P.  Of  this 
power  s^me  is  wasted  in  friction  and  in  chumfaig 
the  air;  another  portion  is  speot  in  worming  the 
exdtiog  magnets  and  armature,  white  the  re- 
mainder, which  we  wiU  call  p,  is  available  for 
maintsdniog  the  current  through  tbe  extend 
circuit.  What  fraction  ;»  is  of  P  depends  upon  the 
perfectfon  of  the  dynamo,  and  indeed  the  xalie 

-^  may  be  called  its  effidenoy.    We  mxf,  peihaps, 

surmise  that  a  probable  Talue  for  this  ratio  is  ss 
much  as  ],  but  it  is  not  likely  to  be  more«  To 
measure  p^  we  have  only  to  measure  the  deelro- 
motive  force  in  volta  between  the  terminals  of  the 
dynamo  and  the  currents  in  Amperes,  which  it  is 
at  the  same  time  producing  in  the  whole  outer 
circuit,  multiply  the  two  together,  and  divide  by 
746.  We  will,  therefore,  take  p  as  a  knosm 
quantity. 

Now  take  N  Faure  odlt  and  arrange  them,  e  in 
series  and  m  abreast,  so  that  tbey  ateequavideatto 
n  cdls,  each  m  timea  the  siae  of  a  single  ons^  Of 
course  mn  =  N.  Let  the  resiataooe  of  esMhcsU 
with  its  connecting  wire  be  >*  ohms— the  resistaare 
of  the  leading  oables  need  hardly  be  Ukea  into 
acoount  if  they  are  thick  enough  to  keep  cod— 
then  the  reaistanoe  of  the  combination  of  cells  is 


^  From  the  £a^ta«r. 
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To  drive  a  cnxrent  of  0  Amperes  through  this 
vviiitiMMtt  would  require  an  eleotremotiTe  force 

—  Ofoltt,  which  wo  maj  write  iir<;»  if  we  pat  e 

for'the  ODrrent  paniiig  through  each  of  the  m 
■erieii  of  cells.  Bat  this  eleotioinoti?e  force  is  not 
enoo^  to  maintain  the  current  for  more  than  an 
instant ;  for  directl j  the  cells  begin  to  diarge,  they 
•yhe«ert  an  opposition  force  e,  which  most  be 
oTBjLouiue.  This  opposition  s  may  or  may  not  vary 
daring  ohargiog;  bat  it  probably  does  not  wy 
Teiy  moch  after  the  first  hour  or  so,  and  it 
may  be  considered  as  not  far  off  2^  Tolts.  It  can 
bemeasnred  by  connectiug  an  electrometer  to  the 
twTirinale  of  a  charged  cell  momentarily  discon- 
nected from  the  charging  drcnit.  No  time  must 
be  lost  in  taking  ttus  measure,  or  its  Tslne  will 
dnnimsh,  and  if  the  cell  is  short- drouited  it  falls 
off  rapidly — probably  because  of  the  consumption 
of  the  hydrogen  alloyed  ?rith  the  lead.  It  is  iU 
maiimnm  yalue  which  is  active  in  opposing  the 
enlarging  ourreiit,  and  this  it  is  which  we  agree  to 
c^  e  in  volts.  The  whole  set  of  cells  will  offer  an 
opposition  force  n  e  volts. 

If  the  oells  are  not  uniform  we  must  determine 
the  tmra§e  values  of  €  and  r,  but  there  is  every 
possible  reason  for  turning  out  the  cells  from  the 
manufactory  as  uniform  as  they  can  possibly  l>e 
aoaie,  and  afterwards  keeping  them  uniform  by 
Bubjecting  them  to  preoisvlv  similar  treatment. 
Hepoe,  the  practice  of  replenishing  the  power  of  a 
working  battery  by  occasionally  adding  an  instal- 
ment of  fresh  cells  is  not  te  l>e  approved  on  a  large 
re  lie,  unless  it  is  carried  on  with  regularity,  a 
ftMh  one  being  put  on  at  one  end  and  a  compara- 
tively worn-out  one  simultaneoaiily  taken  off  at 
the  other  by  some  automatic  time-keeper. 

It  IB  well  known  in  ordinary  voltaic  batteries 
^at  if  any  of  the  cells  are  different  from  the  others 
in  any  way,  we  get  all  the  disadvantages  which 
ruoh  difference  may  cause,  and  scarcely  any  of  the 
advantages ;  in  other  words,  one  extra  good  cell 
in  a  series  of  poor  ones  is  lost,  and  its  effect 
swamped ;  ^hile  a  single  bad  one  among  good 
ones  ^okes  the  lot.  It  is  only  like  the  Unks  of  a 
ehain  after  aU.  Any  difference—whether  in  size, 
or  w^ht  of  lead,  or  closeness  cf  plates,  or  time  of 
<diargiBg,  or  of  staadiuff,  or  of  diieharging,  or  any 
temporaiy  short  circuitmg  of  one  cell  more  than  of 
othns— if  it  can  produce  harm  it  will,  but  if  it 
tries  to  do  good  it  can't.  Hence  every  difference 
aSiould  be  avoided. 

Well,  we  were  going  to  write  down  the  E.M.F. 
neoeesaiy  to  force  the  current  C  through  each  of 
the  m  series  into  which  we  have  supposed  our  cells 
to  be  arranged  while  charging,  and  it  is 

E  =  Mtf  +  nrc 
ihe  flfit  ienn  overoomes  the  oppositioQ  electro- 
flBotive  fofoes,  the  second  drivee  the  current  against 
the  given  resistance. 

The  whole  energy  espended  per  second  is  pro- 
psrtional  to  B  and  to  the  whole  strength  of  cofrent, 
C,  or  M  e^  and  is 

EC  =  mnec  -^  mnrc* 

nieflfitterm  represento  tlie  usefol  work  doae,  or 
the  enetgy  ezi)«nded  in  overcoming  ehsoueal 
suBbdties,  and  in  storing  the  ourrent;  or  at  least 
It  represents  this  on  the  hypothesis  that  all  the 
ohemical  substances  decomposed  assist  the  storage 
by  being  ready  to  recombine  and  drive  the  ourrent 
back  again  whenever  called  upon  to  do  so,  and  not 
before.  If  the  cells  are  allowed  toevolvegas  while 
•ksTging,  or  to  stand  a  long  time  after  ehargmg, 
these  eonditions  are  not  fulfilled,  and  some  of  the 
Mfis^islost.  Heaoe,  in  sayhig  that  m  n  #  0  re« 
pceeeatethe  useful  work,  one  means  that  it  doei 
■e  under  the  most  favourable  eireumstaaees,  or 
that  it  represents  its  maximum  value. 

Tbe  second  term  m  m  r  e«  is  certaialy  aU  wasted 
■nd  goes  to  warm  the  oells.    The  proportion  be. 

tween  the  waste  and  the  useful  is  therefore'^  ; 

■and  this  shows  the  great  desirabiUly  of  keeping 
the  diarging  current  e  weak,  as  well  as  for  having 
the  cells larce  and  of  low  resistence.  The  horse- 
power available  as  current  we  have  supposed  to 

baji,  «Kl  i>  »  y^ ;   beoQS)  we  may  wvite  the 

forming  equation  thus  (remembering  that  m  n 

N.  =  -^'-^. 
e  ^  r  c 

ma  repieseate  the  total  amovnt  of  chemical 
•etion  going  on  in  all  the  cells  put  together,  Icethe 
oorrent  e  it.  passing  through  eadi,  and  ciieBieal 
aetioD  praporaonal  to  c  is  going  on  in  eachf  there- 
feso  the  total  chemical  action  is  N  r.  Looking  at 
whaiN  c  is  cqaal  to,  we  observe  that  p  is  fiJcsd  and 
€  is  beyond  our  control ;  so  again  we  perceive  that 
the  only  way  of  getting  the  most  effect  at  the  least 
eoet  is  to  keep  r  o  smaU.  Now  the  resistance  of  a 
large  Flaure  cell  and  connections  need  not  exceed, 
I  suppose,  002  of  an  ohm,  and  the  charging  cur- 
rent sent  through  it  may  be  kept  as  low  as  4  or  £i 
asnpdres  If  desired ;  hence,  as  the  value  of  e  is  2*5 
about,  it  is  quite  poiiibie  to  make  r  e  almost 


wholly  negligible  compared  with  e.  We  shall  thus 
get  out  oi  the  given  horse-power  the  greatest 
amount  of  chemical  action  per  setood  that  we  pos- 
sibly can,  viz.  :— 

N  c  =  746  ^ 
e 
=  300  p  say. 

The  equations  ef  last  week,  exprsssing  the 
amount  of  total  decomposition  on  both  sides  of  a 
Fanre  oell  when  a  given  current  is  passed  through 
it,  may  be  now  modified  to  express  the  decomposi- 
tion produced  in  a  whole  set  of  similar  oells  ar- 
ranged economically  and  subjected  to  the  utilised 
horse-pewer  p  for  T  hours,  by  sim^y  writing  in 
those  equations  300p  T  instead  of  0  T. 

As  far  as  here  appears,  the  number  of  cells  does 
not  signify,  for  if  more  cells  are  used,  less  will  be 
done  in  each,  and  conversely.  But  we  have  just 
seen  how  important  it  is  to  ke^  e  small,  that  is,  to 
charge  with  a  very  low  strength  of  ourrent j  hence 
the  more  cells  ohsirged  at  once  the  better.  It  seems 
diffidilt  to  use  too  many.  The  limit  in  series  is 
reached  when  neit  nearly  equal  to  the  highest  pos- 
sible eleotiomotive  force  of  the  shunt  dynamo-^that 
ii,  the  number  n  must  not  exceed  two-fifths  of  the 
maximum  eleetromotive  force  available,  expressed 
in  volte.  But  it  may  be  nearly  ae  great  as  this 
with  advantege  There  seems  no  limit  to  m,  the 
number  of  cells  that  may  be  joined  up  in  multiple 
aro,  and  apparently  the  more  the  better.  But  the 
**  lead "  wires  and  the  armature  of  the  dynamo 
mnst  be  of  very  low  resistance,  or  they  will  get 
heated  if  m  is  very  large,  even  though  c,  the  cur- 
rent through  each  set  of  cells,  is  small.  JCdiion's 
bar  armatures  seem  just  the  thing  therefore,  or 
some  of  those  machines  which  are  made  for  electro- 
plating purposes.  The  wire  on  the  field  magnets 
should  be  very  long,  so  as  to  magn^ti^e  them 
strongly  without  shunting  off  too  strong  a  current, 
even  though  it  is  driven  with  the  high^  ttf  ailabie 
electromotive  force. 

The  highest  availaUe  electromotive  force  is  the 
difference  of  potential  between  the  terminals  of 
the  shunt  dynamo  when  they  are  disconnected  f som 
the  extamsl  drouit,  so  that  the  whote  of  the  oar- 
rent  produced  in  the  armature  passes  through  the 
field  magnets.  There  must  be  some  connectioo 
between  the  resistance  of  the  wire  on  the  field 
magnets,  and  on  the  armature,  and  Uie  number  of 
cells  which  will  give  the  most  economical  result, 
though  it  is  not  a  relation  that  is  obvious  to 
common-sense ;  but  it  can  no  doubt  be  worked  out 
if  we  set  to  it,  and  I  will  try  next  week.  Mean- 
while let  us  put  in  a  convenient  practical  form  part 
of  the  result  of  this  week's  article,  viz,,  that  If  the 
best  arrangement  is  adopted  in  every  way,  no 
waste  being  allowed,  and  no  secondary  or  oselsss 
chemical  action  permitted,  the  total  amount  of  any 
substance  of  **  atomic  weight  *'  w  and  atomicity  i 
that  can  be  decomposed  or  liberated,  as  the  oase 
may  he,  h(f  i>  horse-power  utilised  as  current  in  any 
number  of  cells,  each  of  maiimnm  eleotcomotive 
force  «,  is 

whidi  becomes  for  Faure  cells,  whoses  is  3|  volts, 
— r»  •  T-  pounds  per  hour. 

For  instance,  2-8  p  pounds  (tf  litharge  can  be 
peroxidised,  and  also  reduced,  per  hour,  by  the 
horse- power  p  applied  to  this  purpose  and  to 
nothing  else.  Of  minium  the  amouute  are  21  p 
reduced,  and  4*2 /r  peroxidised ;  that  is,- 6  3  ^pounds 
of  mininm  may  be  aeted  on  altogether  under  the 
most  favourable  circumstances.  Thus,  if  5*  horse 
power  are  utilised  as  current,  91  dtb.  may  be  acted 
un  in  an  hour,  or  a  ton  in  71  hours.  To  form  120 
eells,  each  eontaining  281b.  of  miniam  properly 
distributed  between  the  two  plates,  cannot  take 
less  than  T  hours,  where  6*3  p  T  «  28  x  120 ; 
which  for ;?  »  6  gives  T  «  106.  But  if  the  eells 
coolain  14lb.  of  minium  on  each  plate  they  will 
take  ledger— viz.,  at  the  very  least  bOO  /p  house. 


ALBVUISOn)  SX7BSTAHOB6. 

ESOSNTreseareheeby  If.  B^champ  onalbn- 
miaeid  sabstanoes,  form  the  sabjeat  of  aa 
aiMitniotive  i^ort  by  H.  Dumas,  drawn  up  in  name 
•f  •Oomsnittee  of  the  Bane  Academy.  The  gist 
of  it  is  as  follows  :— 

Aaseag  eigsnio  sabstanoes  are  those  designated 
by  tbe  commoa  name  mi  albuminoid  or  gelatine- 
yielding  euibstaooes;  the  liquid  and  ooagolable,  as 
sgg*'albumsn,  btood-senun,  ptent-albumen,  milk- 
casein ;  the  solid,  as  blood- fibrin,  flbrooa  matter 
of  aansclsat  lastly^ 'the  tissues  that  can  be  trans* 
famed  into  ■  gelatme,  and  gelatine  itoelf,  atonee 
the  most  inlsresling  and  the  least  known.  As 
they  are  tisither  v&tite  nor  orystalliaable,  their 
detemination  presente  the  greatest  difficnltiee. 
Thus,  tbsir  specific  characters  have  been  little 
known,  tbeir  eleaeotary  compositieo  is  pusaliag, 
tbe  prodsMte  obiained  from  them  by  means  of 
strongTcagente  are  complicated,  and  attempte  to 


represent  their  constitution  by  a  formula  have 
pfoved^unsatislaetory. 

There  has  been  of  late,  however,  sodi  itrenuoos 
endeavour  to  understand  these  substanesa.  and 
resulte  so  important  have  been  arrived  at,  that  we 
may  regard  it  as  aosiible,  and  oven  probable,  that 
ere  long  the  real  eonstitution  of  the  substimoes, 
and  the  aecuMte  definition  (rf  their  eonstitufnto, 
wiUbediBeoveted. 

Though  these  substances  do  not  cvyttaUiee, 
though  they  are  not  volatile,  and  though,  finally, 
they  enter  ntto  no  witt«-determined  comblnaiticns 
with  bases  and  adds,  yet  they  have  a  characteristic 
whereby  they  may  be  certainly  distinguished  from 
other  matters:  this  ii  the  aotion  whieb  they 
exercise  on  the  plane  of  polarisation  of  light»n^. 
By  the  study  of  this  property  of  different  albu- 
minmd  eubetanoes,  11.  B6ebamp  has  been  enabled 
to  divide  them  into  species,  which,  while  not  abso- 
lute^ determinate  sod  comBarable  to  those  pre- 
sented by  voiatite  and  erystelHsable  bodies,  yet,  at 
least,  offer  the  first  important  resulto  with  regard 
to  an  orderly  distribution  of  these  interesting 
produote. 

The  importaace  of  this  inquiry  appears  from  the 
wide  distribution  ol  these  matters  in  the  animkl 
and  plant  kingdoms.  And  when  one  considers 
that  the  analyses  of  these  substances  have  led  to 
theccnolusion  that  there  are  in  their  molecules  no 
^ses  than  600  to  600  atoms  of  carbon,  hvdrotfea.  or 
nitregen,  one  perceives  how  widely  these  oodies 
are  separated  from  those  whose  study  furnishes  the 
groundwoakof  oivanio  chemistry. 

Tbe  first  task  to  'Stady  of  this  group  of  aab- 
stanees  consista  in  spHttuig  up  of  the  mixtures 
iaund  in  nature,  aiKl  isolation  of  the  individual 
bodies  having  determinato  characters,  such  as  eno 
mav  consider  as  specific  and  essential. 

£gg  albumen  contains  at  least  three  substances : 
one  is  precipitated  by  basic  acetate  of  lead ;  the 
second  by  ammoniacal  basic  acetate  of  lead ;  the 
third  is  not  coagulable  in  heat,  is  soluble  in  water, 
and  insohibte  in  aloobol,  with  the  aid  of  wihioii  it 
can  be  separated  from  ita  aqueous  selutioas.  The 
first  two  snbetanoes  have  the  general  properties  of 
albnaHneid  substances;  but  the  third  belongvto 
^e  graap  of  lermeate,  and  liquefies  starch.  <Fhe 
Totetory  power  of  these  three  producte  is,  respeei* 
ively,  a4».  62°,  and  78°  to  the  left,  and  M. 
Bedbamp  has  studied  tiie  compounds  they  form 
with  acetic  add  and  hydrochlorio  add,  in  whteh 
oase  tbey  behave  as  l>ases. 

Tbaferasent  discovered  in  Ofrg  albumen  expkuas 
some- pheaamena  during  the  period  of  incubation. 
M.  Bdchamp  w«s  led  to  seek  it  in  other  albunriaoid 
producte,  aad  a  general  idea  of  his  researches  mAj 
be  had  when  it  is  etoted  that  he  has  socceeded-m 
tplitting  up  all-albaminoid  matters  into  two  or 
three  definite  snbstssices  which  have  the  propeilies 
of  alhnaiinoas  matters,  and  into  a  weU<'Aasac- 
terised  ferment.  *•  Why,"  he  asks,  "  are  aU  blba- 
■siaosd  liquids  aaenrnpeniiid  by  these  feraumte? 
What  relation  eaists  between  the  abuadant, 
coagulable,  animal  matters,  which  seem  meant  to 
furnish  material  to  the  organs,  and  those  ferments, 
present  in  scsall  quantity,  iHiidk  imply  tho  ap- 
proaching destruction  of  tha  alterable  ocmpoaflds 
with  which  tiiey  occur?  Whence  come  these  fst- 
mente?  Whither  do  they  go?  What  rik  hbve 
they  to  fulfil  ?  All  these  are  questions  undoubtedly 
of  deep  interest,  for  one  obsertes  the  fenaente>in 
the  blood-serum  of  all  aaimals,  in  the  white  and 
yellow  of  eggs,  and  in  milk,— ».«.,  in  all  itituids 
destined  for  foimation  and  renewal  of  onr 
organs.'' 

The  I 
Thenaid, 
oxygenated 

to  refer  to  a  certain  eonstitueat  of  the  fibrin— via., 
to  the  granular  insoluble  residue  obtained  after 
treatment  of  the  body  with  hydrochloric  acid ;  the 
part  that  is  soluble  in  the  ooid  does  not  possets  ibe 
property.  This  insoluble  substance  is  still  alba- 
minoid,  and  it  loses  its  power  of  decomposing 
oxygenated  water  on  boiling  in  water,  but  xetaias 
it  uaateced  an  indefinite  time  when  kept  cold  %n 
vacuo. 

M.  Bieohamp  farther  gives  the  reealte  of  bis 
iavesttgations  in  extraction  of  the  best-defiaed 
sabstanoes  from  the  following  albuminoid  bodiea:— 
Bgg-yokk,  egg<»white,  milk,  bloed-aerum,  peas- 
BMal,  white  mustard,  chick-pea,  nnt,  almoad, 
gluten,  flour,  red-<blood  oorpuiselee,  musele«flssh, 
and  the  etystaUine  lens.  Similar  investigatioas 
are  worked  out  in  bone  aad  cariilsge,  which  yield 
gelatine  aad  chondrin.  Lastly,  there  is  an  eaa- 
meration  of  all  ferments  whoeopreeence  has  been 
observed  in  tbe  producte  named,  with  which  ^ey 
so  often  occur,  and  their  properties  are  specified. 

While  M.  B^champ  has  been  engaged  in  these 
labours,  the  albumiaeid  bodies  have  been  case- 
fully  studied  by  M.  Sehutaenbetger  and,  snbss- 
qocntly,  by  H.  Bleunard.  These  have  coagulated 
egg-albvmen,  exposed  it  at  high  temperature  for 
a  long  time  to  an  alkaline  base,  and  analysed  the 
produote.  It  is  known  that,  under  these  influence^ 
urea  is  transfonned  into  carbonic  acid  and  am- 
monia, and  oxamido  into  oxalic  acid  and  am- 
The  resesrcbsi  cf  U.  Sshiihwnberger  hare 


S." 

i  property  of  blood-fibrin,  made  known  by 
ud,  of  desomposing  hydrogen  dioxide  and 
taated  water,  ML  Bcchamp  has  been  enabled 
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prored  that  albominoid  matten  behare  BimilarlT, 
aod  take  bydrogea  from  water,  to  give  ap  the 
nitrogen  aa  ammonia ;  on  the  one  band,  more  or 
leet  oompUoated  acida  are  obtained,  which  remain 
in  commnation  with  the  baryta  nsed ;  on  the  other, 
ammonia  and  complex  basee,  arising  from  the 
•plitting-np  of  the  albuminoas  snbetaaoet,  and 
from  the  hydrogenation  of  the  nitrogen  oomponnds 
tbev  contained* 

There  are,  however  (the  report  pointa  out),  some 
diffionltiei  about  this  action  of  alkalies,  aa  indi- 
cating the  ooBititntion  of  albuminous  bodies :  one 
oonneotod  with  the  condition  of  the  nitrogren 
pcdiont;  another  with  the  fact  that  the  experi- 
ments axe  with  mixtures. 

The  Tiew  has  lon^  prevailed  that  urea  is  a  pro- 
duct of  the  dsetruction  of  albuminous  substances 
of  the  blood  and  the  tissue,  and  that  this  urea 
represents  either  the  last  combustion-product  of 
these  matters  through  respiration,  or  that  it  is 
connected  with  suocessiTe  decompositions  of  them 
bj  ferments.  Both  procsssee  might  lead  simul- 
taneously to  formation  of  urea.  However  that 
may  be,  M.  BIchamp  was  shown,  long  sinoe,  that 
the  oxidation  of  albumen  by  means  of  perman- 
ganate oi  Dotash  furnishes  a  certain  Quantity  of 
urea.  In  the  present  memoir  he  has  tdcen  up  the 
question  again,  and  he  shows  that  ail  albuminoid 
substances  possess  this  property ;  he  also  indicates 
reasons  why  several  chemista  have  not  recognised 
thUfact.  "^^ 

The  Gommittee  desired  that  the  principal  ex 
periments  and  results  described  in  M.  B^champ's 
memoir  might  be  repe4ted  in  their  presence,  and 
thw  wen  able  to  satisfy  themselves  of  their  cor^ 
rectnesB  by  pexeonal  observation. 


BBISOH'S  ELBCIRIC  RAILWAY. 

THB  bed  of  Bdison*s  Electric  BaUway  at  Menlo 
Park  is  aa  yet  unballasted,  so  that  a  ride 
•over  its  two  miles  of  length  is  productive  of  un- 
pleaaanft  jerks  and  bumps.  From  the  building 
next  to  the  workshop  at  Henlo  Park,  where  the 
steam-engfaie  and  dynamo-electric  machines  are 
placed,  a  narrow  plank  walk  leads  across  the  field 
toward  the  woods  in  the  rear.  In  this  are  the 
wires  running  from  the  dynamo-electric  machinea 
to  the  railway  track,  diatant  perhaps  a  quarter  of 
•  a  mile.  Here  the  wires  are  noticeable,  emerging 
from  their  casing  and  communicating  with  the 
rails.  At  first  sight  the  track  appears  to  differ 
from  an  ordinary  railroad  only  in  its  gauge,  which 
is  three  feet  six  inches.  But  a  closer  examination 
cereals  three  distinctive  features.  Where  two 
raila  meet  they  are  joined  together  on  the  aides. 
On  each  side  of  the  joint  is  a  strip  of  copper,  the 
ends  of  which  are  nickel-plated.  Outaidetheae 
atrina  are  acrewed  on  flat  bare  of  iron,  the  inner 
aurfaoe  being  alao  nickel-plated.  Thua  the  current 
of  eleotrioit]^  paaaea  uninterruptedly  horn  rail  to 
xaiL  Aa  tma  cannot  be  done  at  the  awitchea,  bow- 
ever,  thin  platea  of  copper  are  placed  underneath 
the  ends  of  both  raila.  ao  that  the  circuit  ia  not 
broken.  The  freg  in  the  awitchea  ia  left  out  of 
circuit  It  ia  only  about  3ft.  loog,  and  aa  tiie 
driving-wheel  of  the  engine  ia  4ift.  in  diameter 
tha  wheel  paaaea  over  the  frog  with  no  perceptible 
interruption.  Near  the  improviaed  engine-house, 
which  stands  a  short  distcnce  above  the  point 
where  the  wires  connect  with  the  rails,  and  about 
a  quarter  of  a  mile  from  that  end  of  the  track,  the 
one  passenger  oar  of  the  railway  stood.  The 
engine  was  runnuig  up  and  down  the  trade,  con- 
veying Oharles  T.  Hughes,  the  superintendent,  and 
dragungasmall  platform  car  loaded  with  rails 
ana  nes.  In  appearance  th»  engine  is  peculiar. 
If  an  ordinary  engine  were  cut  in  tiro  midway  of 
the  boiler,  the  forward  half  discarded,  and  the  cab 
reduced  in  sise,  it  would  present  a  tolerably  cor* 
reet  representation  of  the  electric  engine.  Its 
length  is  16ft.,  and  the  height  to  the  top  of  the 
cab  9ft.    Of  course  there  is  no  smoke-stack. 

When  a  reporter  took  a  seat  in  the  cab  the  flat 
ear  had  been  left  at  the  lower  end  of  the  track. 
Mr.  Hughes  raised  the  lever  of  the  armature 
switch  and  the  engine  started.  The  engine  ran 
evenly  at  the  rate  of  eighteen  miles  an  hour.  No 
arrangement  had  been  made  for  running  at  high 
speed,  as  Mr.  Hughes  was  using  the  engine  simply 
in  construction  work,  and  it  had  been  dragging 
loads  of  three  or  four  tons.  The  four  dynamo  -electric 
'machines  at  the  central  station  were  arranged  in  a 
multiple  arc  instead  of  in  series,  aa  ia  done  to 
-attain  a  hisher  apeed.  Twj  milea  of  the  road  have 
been  completed,  extendini*  toward  Plainfield,  and 
a  mile  remaina  to  be  fioished.  At  the  lower 
end  men  were  engaged  in  ballasting  the 
track.  The  road  ruoa  from  an  engine  -  house 
over  a  trestle  about  12ft.  high,  through  a 
swamp,  and  then  through  some  flelds,  where 
there  are  cuts.  Thus  far  the  engine  has  done 
all  that  was  expected.  Yesterday,  and  on  several 
wevions  oocasioos,  it  has  proved  itaelf  equal 
to  the  task  of  drawing  loads  aa  heavy  as  could  be 
applied,  oonsideriagthe  character  of  the  road  and 
rorbi;  stock.    On  Wedneeday,  with  the  dynamo* 


electric  machines  arranged  in  series,  it  ran  at  the 
rate  of  41  miles  and  4,000ft.  iu  an  hour,  the  highest 
rate  that  has  as  yet  been  reached.  The  rate  of 
speed  is  estimated  by  the  number  of  revolutions 
of  the  armature  in  the  engine.  The  engine  can 
be  readily  started,  reversed,  and  stopped.  In  the 
cab,  where  the  steam  gauge  is  placed  in  the  ordi- 
nary engine,  is  the  arm%tare  switch.  Baising  the 
lever  sends  the  current  into  the  armature  of  the 
dvnamo-electrio  machine  in  the  front  of  the  engine. 
If  the  lever  is  horizontal  the  circuit  is  broken,  and 
if  the  lever  is  puUed  down  the  current  is  directed 
into  the  armature  in  snob  a  way  as  to  cause  it  to 
revolve  in  the  opposite  direction,  and  the  engine 
consequently  moves  backward.  Mr.  Edison  in- 
tends to  use  an  electric  brake,  but  at  present,  in 
order  to  stop,  the  drouit  ia  broken  and  an  ordinary 
brake  applied. 

In  examining  the  engine  more  oloseljr,  the 
reporter  found  two  sheet-iron  doors  in  the  sides  of 
what  appeued  to  be  the  boiler,  so  that  an  inspec- 
tion of  tne  interior  was  easy.  In  front  is  a  dynamo- 
electric  machine ;  running  lengthwise  are  the  two 
legs  of  a  large  magnet,  and  the  remainder  of  the 
interior  is  occupied  with  shafts  and  belting.  An 
interesting  feature  is  the  course  of  the  current  and 
its  transformation  into  motive  power.  It  is  taken 
up  from  the  rails  by  the  rims  of  the  driving-wheels, 
and  passes  through  copper  clamps  to  the  hub. 
Rubbmg  against  ue  hub  is  a  copper  brush  at  the 
endof  abotiaontal  rod,  which  has  the  position  of 
the  connecting-rod  of  an  ordinary  engine.  The 
current  taken  from  the  hubs  of  the  driving-wheels 
by  these  brushes  passes  alon^  the  rods  to  wires 
which  iMd  to  tiie  armature  s?ntch  in  the  cab.  From 
this  switch  the  two  wires  are  conducted  to  the 
armature  of  the  dynamo -electric  machine  in  front. 
This  machine  may  be  said  to  fulfil  a  double  func- 
tion—in abeorbing  and  storiogup  electric  energy 
as  well  as  in  developing  it.  when  the  armature 
and  bobbins  revolve  the  power  is  transmitted  by 
belting  around  a  pulley  on  the  same  shaft  with  the 
armature  to  a  pulley  on  a  shaft  under  the  cab. 
Tlience  belting  runs  to  a  pulley  on  the  shaft  of  the 
driving- wheeL  From  the  armature  wires  two 
amaller  wirea  run  to  the  coila  of  the  magnet  placed 
horizontally  in  the  ensine.  Theae  are  the  field 
wirea,  and  through  them  the  magnet  becomes 
charged  with  electricity,  and  exerts  a  controlling 
influence  on  the  armature  which  reoeives  the 
greater  force  ef  the  current.  Without  this  magnet 
toe  armature  would  receive  the  full  power  of  the 
current  and  would  become  so  heated  as  to  be  use- 
less ;  but  the  electricity  in  the  magnet,  which  can 
be  increased  or  dia\ini8hed  at  will,  tends  to  draw 
the  armature  toward  it,  and  in  reality  causes  it  to 
revolve. 

The  total  weight  of  the  engine  is  four  tons. 
The  road,  three  milea  long,  will  soon  be  completed 
and  ballasted.  One  central  station  for  every  ten 
miles  of  track  is  Mr.  Bdison's  estimate,  the  current 
being  sent  through  the  rails  for  five  miles  on  each 
aide  of  the  atation.  After  elaborate  calculations 
in  the  case  of  the  electric  motor  as  oomjpared  frith 
the  steam  locomotive  engine,  Mr.  Edison  daiois 
that  t^e  ratio  of  mean  economy  for  both  ia4  to  8*93, 
or  55iper  cent,  in  favour  of  the  electric  engine. — 
JWtr  Xork  Tribune. 


THB  BBLATIOV  OF  APSETTTBE  AND 

POWER  nr  THE  MICBOSCOPE* 

By  Professor  £.  Abbb,  Hon.  F.B.M.S. 

Z.— OenemI  Oonaidersktions  aa  to  Wide  and 
Naxrow  Apertures. 

THE  question  of  the  relative  values  of  high  and 
low  aperturea  haa  been  much  obacured  by 
one-sidedness  with  which  it  has  been  treated. 
One  party  of  microscopists  —  the  **wide-aper- 
turiats "— naving  reoogniiMd  that  high  apertures 
are  capable  of  exhibiting  minuter  details  than  low 
apertures,  conclude  therefrom  that  all  micro- 
scopieal  work  must  be  done  with  yery  wide 
apertures,  and  that  low-angled  systems  are  worth- 
less. Another  party,  rdytn^  upon  the  fact  that 
there  are  many  casea  in  which  low  or  moderate 
aportures  perform  decidedly  better  than  wide  ones, 

reralise  this  experience  imd  deny  that  there  can 
any  essential  benefit  in  very  wide  apertures, 
asserting  that  all  obeervations,  witii  the  possible 
exception  of  resolving  diatom  striSjOan  be  done  as 
well  with  low-angled  objectives.  The  premises  of 
both  these  views  msy  be  said  to  be  trusL  but  true 
uH(Ur  conditions  only ;  and  by  disregarding  these 
conditions  both  parties  arrive  at  oonoulsions  which 
are  equally  remote  from  a  proper  estimation  of 
the  requirements  of  scientific  work  with  the  Mioro- 
soope.  [As  some  suggestion  appears  to  have  been 
made  when  the  above  paper  was  read  aa  to  my 
viewa  having  undergone  a  change,  I  beg  to  remind 
my  readera  that  the  viewa  above  explained  are 
tliose  which  I  have  professed  since  1878— the  date 
of  my  first  paper  on  the  subject.  My  advocacy  of 
wide  aperturea  for  minuts  objecta  appeara  to  hiave 
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been  interpreted  as  an  advocacy  of  wide  t 
for  all  purposes — a  misapprehension  wbiohl  am  at 
a  loss  to  account  for,  aa  nothing  I  have  ever  ssid 
or  written  could  ja^tily  any  such  a  Bupposftion. 
All  the  catalogues  ef  Mr.  Ztiss  issoed  sines  1872 
give  practical  evidence  of  this,  as  the  objeetifai 
there  specified  (and  stated  to  be  constructed  ao- 
cording  to  my  principles  and  under  my  dtreetioo) 
include  no  low  and  medium  powers,  §xeipi  irtf4 
low  or  very  moderate  aperturea, — E.  A.] 

My  view  of  the  question  is  based  on  the 
following  consideratfouit : — 

1.  Bv«»ry  given  degree  of  minuteneu  of  miero* 
scopic  detail  requires  a  given  aperture  in  ordsr  to 
obtain  a  complete  (or  perfect)  image,  i.  e.  an  iasags 
which  is  a  true  enlarged  projection  of  the  struc- 
ture, exhibiting  all  CMments  m  their  true  fom  and 
arrangement.  The  minuter  the  dimeniioDa  of  the 
elementa  the  wider  an  aperturea  is  nfOMory— ths 
larger  these  dimensions  the  narrower  an  Msrtvs 
is  euffieient.  Structures  whose  smallest  elems&ts 
axe  measured  by  considerable  multiples  of  the 
wave-lengths  of  light  are  perfectly  delineated  with 
low  or  very  moderate  apertures,  and  their  exam- 
ination with  wide  apertures  does  not  improve  thair 
recognition.  On  the  other  hand,  if  we  are  dealing 
with  objecta  whose  dimenaiona  (or  struotual 
elements)  are  equal  to  a  few  wave-lengths  only, 
even  the  widest  apertures  hitherto  obtained  wul 
not  afford  complete  or  strictly  true  images,  bet 
will  show  these  objects  more  or  less  incomplete  or 
modified,  tliia  general  principle  holda  good  in 
regard  to  objecta  of  every  kind,  regular  or  irregokr, 
isolated  particles  or  composite  structures,  becaase 
the  physical  conditions  of  microscopical  delfnaation 
are  always  the  same. 

The  obvious  inference  fr:m  this  principle  ia  that 
the  widest  possible  apertures  must  be  used  for  ths 
observation  of  objects  or  structures  of  very  minuts 
dimensions,  low  and  moderate  apertures  for  re- 
latively large  objects. 

It  may  perhaps  be  said  tbat  the  objects  of 
microscopical  research  do  not  justify  anoh  a  distinc- 
tion of  large  and  minute,  since  the  works  of 
nature  are  uways  elaborated  to  the  minutest  de- 
tails, all  coarse  objects  being  composed  of  smsDsr 
elements,  and  these  of  still  smaller  ones,  &c  This 
ii  quite  true  in  regard  to  the  objects  considered  ss 
natural  things,  but  not  as  objects  of  sdentifie  re- 
search. The  interest  of  research  is  not  always 
directed  to  the  ultimate  elements,  but  is  as  often 
couflned  to  the  consideration  of  tne  coarser  parts, 
and  iu  such  cases  the  observer  is  not  only  allowed, 
but  sometimes  compelled,  to  disregard  everything 
which  is  not  connected  with  the  scientific  aim  of  Us 
investisation.  To  observe  every  object  in  nature 
throushout,  from  alpha  to  omega,  is  the  privily 
of  dilettante  microscopy  only,  which  has  no 
distinct  aim.  There  are  many  lines  of  ^ 
most  valuable  scientific  reseajroh  (e.g.  ths 
greatest  part  of  all  morphological  investfga- 
tioua)  which  have  not  to  deal  with  vsqr 
minute  things.  This  kind  of  work  can  be  com- 
pletely done  with  low  or  moderate  apertures. 

To  recommend  the  application  of  wide-anglsd 
objectives  for  every  branen  of  mioroeeopy,  as  hss 
been,  in  fact,  done  by  excited  wide-apertorists,  is 
no  more  to  be  supported  than  it  would  be  to  le- 
commend  the  use  ef  a  msgnifier  to  a  painter  for 
inspecting  the  tree  which  he  propoees  to  delineats. 

Aocording  to  what  has  just  been  said,  the  oi^f 
benefit  of  greater  aperture  is  that  it  ia  eapable  of 
delineating mmw^#r  things.  Now  minute  dimensiOBS 
require  high  amplificationa  in  order  that  they  nay 
be  enlarged  to  a  viaual  angle  soffioient  for  distinet 
vision.  jLow  figures  of  SMnplification  cannot  lendsr 
visible  (at  least  not  diatinoUy  visible)  details  ^i^ 
are  beyond  a  certain  limit  of  minuteness.  Even  if 
they  are  delineated  by  the  miorosoope,  tb^  would 
rensain  hidden  to  the  eye  for  want  of  suifidnt 
visual  angle.  It  follows,  therefore,  that  wide 
aperturea  will  not  U  utilised  unless  at  the  saass 
time  there  is  a  linear  ampUfication  of  the  imagSL  at 
least  suffident  for  exhibiting  to  the  ^e  the  amalM 
^^m^fyafmif  whidi  are  within  the  reach  of  such  aa 
aperture.  On  the  other  hand,  a  high  ampltflostinn 
wiU  be  uselea  if  we  have  smaU  apertures  wludi 
delineate  details  of  dimensions  only  capable  of  be- 
ing distinctly  seen  in  an  image  of  much  lowar 
amplification.  We  have  here  an  empty  sMnpUfict- 
tion,  beoauae  there  ia  nothing  in  the  image  whin 
requirea  so  muchpower  for  distinct  recognitioo.  In 
the  first  case  (deflcieBoy  of  power)  the  l^cg^.i^Jf* 
ture  cannot  show  more  than  a  smaller  one;  in  w 
other  case  (deficiency  of  aoerture),  the  highaapif 
fioation  ahowa  no  man  than  a  lower  would  do. 
Oonaequently :—  , 

Wide  apertures  tehen  hi^h  ampliJUatieni*  fv* 
quired;  low  or  moderate  apertures  when  lew  vr 
moderate  amplijleations  are  sujlewnt  or  emmet  »s 
overstepped. 

2.  The  utiliaation  of  a  riven  aperture  depends  in 
principle  on  the  amplification  of  the  uliitMte  ifflsgs 
which  is  projected  by  the  entire  microeoope  to  the 
observer's  eye.  Now  one  and  the  same  ampltfioa* 
tion  may  be  obtained  in  very  different  ways  stnos 
it  is  the  resultant  of  three  distinct  elesMuts :  W 
focal  length  of  the  objeoUve,  (6)*focal  length  of  the 
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oeiilar,  and  (<;)  length  of  tbe  tube.  Any  definite 
number  of  diametere  (lajr  1|000)  can  be  obtained 
with  a  low-power  objective  (lay  a  lin.)  as  well, 
from  a  mere  dioptrical  point  of  view,  as  with  a 
higher  power  (say  i-in.),  by  applying  a  sufficiently 
deep  eye  piece  and  a  sufficient  lengtE  of  the  tube. 
II  u,  howeyer,  well  known  that  there  is  a  great 
diffsrenoe  in  the  optical  quaUties  of  images  which 
ace  produced  under  tbese  different  conditions. 
Foromg  a  high  amplification  from  a  low-power 
objectiTe  is  slways  co&neoted  with  a  considerable 
loM  of  sharpness  of  definition  of  the  image,  owing 
to  the  ma^fication  of  the  residuary  aberrations, 
which  are  mherent  even  iu  the  most  finished  oon- 
stmctions.  It  is,  therefore,  a  well-established 
practical  rule  that  a  certain  amount  of  amplification 


oooditioni  whidi  are  necessanr  for  their  full 
^eetiveness.  This  considered,  the  Inferenoe  of  the 
ioregoing  paragraph  may  be  expressed  in  these 
terms: — 

Jfule  apertures  with  olfJMCtivea  of  short  focal 
Itngth  ;  low  and  modsrato  apertures  trith  ob' 
jeetives  of  low  and  moderate  power. 

As  a  detailed  discussion  of  this  subject  will  be 
found  in  the  second  part  of  this  paper,  it  will  be 
■nffioient  here  to  point  out  some  notable  facts  of 
espaienoe  1^  way  of  example  only. 

With  objectives  of,  say,  lin.,  and  iin.,  focal 
length,  the  lower  and  medium  eyepieces  in  use 
wiir yield  40-80  and  80-160  diameters  only.  In 
order  to  obtain  160  and  300  respectively,  very  deep 
oculars  (or  an  extra  length  of  the  tube)  would  be 
nqnired.  So  far  now  as  such  objectives  are  in- 
tended for  the  lower  powers  mentioned  above,  an 
aperture  of  about  015  (18^)  in  the  case  of  the  lin., 
and  of  0*3  (Sd*")  in  the  case  of  the  Jin.,  are  at  all 
events  more  than  sufficient  for  showing  every 
detail  which  can  possibly  be  recognised  by  the  eye 
imder  tbese  amplifications,  and  therefore  wider 
apertures  are  useless.  In  point  of  fact,  no  observer 
will  see  anything  more  or  anything  better  with 
similar  objectives  of  say  0-40  (48*>)  and  0  76(96^) 
reepectiveiy,  than  with  the  narrower  angles  in- 
<iicmted  above,  as  long  as  the  low  and  medium 
oculars  are  in  question  only.  These  latter  aper- 
tures would  require  for  their  full  utilisation,  i.e. 
ior  oonvenient  observation  of  the  minuter  details 
which  are  within  their  reach,  smplifications  of 
much  more  tban  150  and  300  diameters.  With 
well-made  objectives  of  those  apeitures,  such 
figures  may  be  realised  indeed,  and  details  may  be 
shown  by  means  of  deeper  eye-pieces,  which 
remain  quite  invisible  with  the  lower  angled 
systems ;  but  no  microscopist  can  deny  the  inferior 
quality  of  the  images  obtained  in  this  way  if  oom- 
paredto  those  of  equal  amplification,  which  are 
obtained  with  these  same  apertures  when  the 
objectives  have  double  the  power  and  the  oculars 
the  half  only.  Structures  of  so  simple  a  com- 
position as  diatom  striss  mav  perhaps  be  tolerably 
displayed  under  such  forced  amplifications  of  low- 
|K>wer  objectives,  but  with  objects  of  somewhat 
uregular  and  oompUcat^  d  structure  the  det^ iora- 
tion  of  the  image  attendant  upon  a  considerable  en- 
largement of  the  residuary  spherical  andchromatio 
abSerations  by  deep  eye-pieces,  becomes  at  once 
obvious  even  with  the  most  finished  objectives.  In 
point  of  fact,  no  experienced  histologut  will  ever 
tise  in  ordinary  work  even  an  ocular  amplification 
of  the  amount  neoessary  for  obtaioing  100 
diameters  from  a  l^inch  objective  or  200  from  a 
4*faieh.  He  would  be  unwise  if  he  troubled  himself 
with  inferior  images  whilst  good  images  of  tbe 
amplifications  required  could  be  obtained  with 
equal,  or  even  greater,  convenience  with  objectives 
ot  the  same  anerturee  but  half  the  focal  length. 

The  above  Is  an  example  of  waste  of  aperture, 
or  lack  of  useful  power ;  waste  of  power  and  lack 
of  aperture  are  exemplified  by  every  objective  of 
exosssively  short  focal  length,  e.g.  1-50  inch. 
Such  a  lens,  even  if  immernon,  cannot  be  made 
with  an  aperture  of  much  greater  numerical  value 
than  I'O,  m  consequence  of  the  technical  obstacles 
arising  with  such  very  short  focal  lengtiis.  Now 
the  limit  of  an  aperture  of  that  amount  is  entirely 
exhausted,  at  all  events  with  a  power  of  1,000  to 
1,200  diameters,  inasmuch  ss  nothing  of  the  real 
attributes  of  an  object  can  be  seen  with  that 
aperture  under  a  higher  amplification,  which  could 
not  be  as  well  reoognised  under  the  lower.  A  1-50, 
however,  will  yield  1,500.2,000  diameters  with 
the  lowest  eyepieces  which  are  usually  employed. 
The  lowest  attainable  power  is,  therefore,  an 
empfy  power  already,  and  every  useful  amplifica- 
tion  available  with  the  aperture  in  question  could 
be  obtained  under  favourable  conditions  and  with 
mneh  less  inconvenienoe  by  an  objective  of  half 
the  power,  or  even  less. 

3.  The  preceding  shows  that  wide  apertures  can 
onlj  be  utilised  in  the  observation  of  minute 
details,  under  high  amplifications  obtained  with 
objectives  of  short  focal  length.  Wide  apertures 
are  therefore  useless  when  thoee  oonditioas  are  not 
fnlfille^  bees  use  in  this  case  the  same  result  could 
be  obtamed  ss  well  with  low-  angled  systems.    But 


as  abundance  primd  facie  is  no  detriment,  the 
foregoing  coubiderations  do  not  enforce  any 
posittve  objection  to  the  use  of  the  wide  apertures 
for  everv  kind  of  work.  There  are,  however, 
other  points  of  view  from  which  it  becomes  obvious 
that  the  application  of  wider  apertures  than  can  be 
utiKsed  is  not  merely  superfiuous  but  is  a  decided 
disadvantage,  inasoiuch  as  they  prevent  the  utilisa- 
tion of  some  really  valuable  benefits  which  are  the 
privilege  of  low  and  moderate  apertures. 

The  first  disadvantage  results  from  the  reduction 
of  the  depth  of  vision  (or  the  ** penetration'*  of 
the  Microscope)  which  is  connected  with  wide 
apertures.  I  have  given  in  another  place*  a 
discussion  of  the  droumstanoes  on  which  penetra* 
tion  depends,  and  the  formuloB  which  afford  an 
approximate  numerical  estimation  of  the  depth  of 
vision  in  microscopic  observation.  These  theo- 
retical suggestions  thmw  (in  accordance  with  the 
experience  of  practical  microscopists)  the  reduction 
of  penetration  with  increasing  aperture  under  one 
and  the  same  amplification,  ana  especiaUy  when 
the  amplification  is  not  restricted  to  very  tmall 
figures.  Now  there  are  msny  objects  of  micro- 
soopioal  research  which  do  notrequ(re,  and,  indeed, 
do  not  evsQ  admit  of  high  powers ;  but  demand 
for  ^active  investigation  as  much  penetration  as 
possible.  This  is  always  the  case  where  the  re- 
cognition of  solid  forms  is  of  importance,  and, 
therefore,  a  distinct  (at  least  a  tolerably  distinct) 
vision  of  different  planes  at  once  must  be  possible, 
whether  the  observation  is  assisted  by  steieoscopic 
devices  or  not.  The  greater  part  of  tiXL  morpho- 
logical work  is  of  such  a  kind,  and  in  this  line  of 
observation,  therefore,  a  proper  economy  of 
aperture  is  of  equal  importance  with  economy  of 
power. 

{To  be  coHtin'4ed,) 


OHTHEPHOTOOEAPHIC  SFECTBUH 

OF  COMET  (WELLS)  L,  1882 1 

By  Wic  HuooiNS,  F.B.S. 

ON  May  31,  I  obtained  a  photograph  of  the 
speofarum  of  this  comet,  with  an  exposure  of 
one  hour  and  a  quarter.  On  the  same  plate  I  took 
a  ^ectrum  of  a  TJrtm  Majoris  for  comparison. 
The  comet's  spectrum  on  the  plate  consists  of  a 
strong  continuous  spectrum  extending  from  about 
F  to  a  little  beyond  H.  I  am  not  able  to  distinguish 
any  of  the  Fraunhofer  lines  in  this  continuous 
spectrum  The  slit  was  rather  more  open  than 
was  the  case  in  photographing  the  spectrum  of  the 
comet  of  last  year;  this  would  make  these  lines 
less  distinct,  but  the  lines  G  and  H  are  well  seen 
in  the  star's  spectrum  taken  under  the  same  con^ 
ditions.  We  may,  therefore,  conclude  that  the 
part  of  the  comtit's  Original  light  which  sives  a 
continuous  spectium  is  much  stronger  relatively  to 
the  reflected  solar  light  in  this  oomec,  than  was 
the  case  in  the  ooaiet  of  last  year,  and  fur  this 
reason  the  Fraubhofer  lices  are  not  diatinsuish- 
able. 

Observations  of  the  visible  spectrum  hid  already 
shown  that  the  comet  differs  remarkably  from  the 
hydrocarbon  type  common  to  all  the  comets,  some 
twenty,  whicti  have  appeared  since  spectrum 
analysis  has  been  applied  to  these  bodies. 

The  photographic  speotrnm  shows,  as  was  to  be 
expected,  that  this  essential  difference  of  spectmoj 
exuts  also  in  the  more  refrangible  region.  The 
very  strong  ultra-violet  group  assigned  to  cyanogen 
is  not  to  be  seen  on  the  plate,  and  the  bright 
gronpe  between  G  aud  h,  and  between  h  and  Hdo 
not  appear  to  be  present. 

The  head  of  the  comet  was  in  sharp  focus  upon 
the  slit,  and  the  continuous  spectrum  with  defined 
edges  corresponds  to  the  nucleus  which  in  this 
oomet  was  very  distinct.  In  tins  continuous  spec- 
trum at  least  five  separate  places  of  greater  bright- 
ness are  seen,  which  very  probably  represent 
groups  of  bright  lines,  though  they  are  nut  suffi- 
ciently distinct  in  the  photograph  to  admit  of  reso- 
lution. That  this  interpretation  is  correct,  seems 
probable,  from  the  circumstance  that  these  groups 
project  beyond  the  strong  continuous  spectrum  on 
one  side.  Tliis  side  corresponds  to  where  the  light 
of  the  coma,  on  the  fride  of  the  nudtus  next  the 
sun,  falls  upon  the  slit  We  learn,  therefore,  that 
the  light  of  this  part  of  the  ooma  consists  for  the 
most  part  in  this  part  of  the  spectrum  of  these 
groups,  as  here  on  the  plate  only  an  exceedingly 
faint  continuous  spectrum  can  be  seen. 

It  is  not  possilde  to  measure  with  any  useful 
accuracy  the  beginnings  and  endings  of  the  groups, 
as  they  are  too  faint  at  theee  point*,  iif  easuies  as 
accurate  as  the  circumstances  would  permit  have 
been  taken  of  the  brightest  parts  of  tiiie  groopa. 
The  wave-lengths  of  these  brightest 


In  the  visible  spectrum,  the  bright  lines  of 
sodium  appear  to  have  been  strong,  snd  it  may  be 
that  some  of  the  light  of  some  of  the  groups  may 
be  due  to  this  subetiuice. 

Prof.  A.  Herschel  and  Dr.  von  Konkoly  showed 
long  ago  that  the  spectra  of  the  periodic  metecns 
are  different  for  different  swarms,  and  it  does  not 
seem  surprising  that  we  have  now  a  comet,  the 
matter  of  the  nucleus  of  which  under  the  sun*s 
heat  shows  an  essential  chemical  diffeienoe  from 
the  long  series  of  hydrocarbon  comets  whidi  have 
appeared  since  1864. 

Mr.  Hind  has  kindly  furnished  me  with  the 
distance  of  this  comet  from  the  sim  at  the  time  the 
photograph  was  taken.  Tbe  comet  was  thsa 
42,380.000  miles  distant  from  the  sun,  while  the 
oomet  of  last  year  was  69,420,000  miles  wheal 
obtained  the  photograph  of  its  spectrum. 
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parts  are:— 


igui 

A  4253  \ 
X  4412 
X  4507  > 
X4634  I 
X4769/ 


•  See  TntH4acr,oms^  Vol.  I.  (1881),  p.  689. 
t  Subcitanoe  of  note  rcid  bef(.re  the  Roral  Seci^ty, 
Jime  15,  1862. 


THE  HBTEOBOLOOICAL  SOCIETT. 

rriHE  dosing  meeting  of  this  Society  for  the 
I      present  session  was  held  on  the  2 1st  in^,  at 

the  Institution  of  Civil  Engineers;   IiCr.  J.  K. 

Laughton,  F.B.A.S.,  Plresident,  in  the  ch^. 
The  foUosring  papers  were  read  :— 

I.  <*  A  new  Metal  Screen  for  Thermometers,'^  by 
the  Bev.  F.  W.  Stow,  M.  A.,  F.li.8.  This  screen 
differs  from  the  ordinary  Stevenson  in  the  following 
respects :  1.  It  is  somewhat  larger ;  2.  It  has  a 
single  set  of  double-zinc  louvres ;  3.  It  is  partial^ 
closed  at  the  bottom  to  cut  off  radiation  from  tlw 
ground.  The  advantages  claimed  for  the  use  of 
rinc  louvres  are:  1.  The  conductivity  of  metal 
causes  the  heat  derived  from  the  sun*s  rays  to  be 
distributed  over  every  part  of  the  louvres ;  2.  The 
louvres  bein^  much  thinner  than  those  of  wood^ 
the  circulation  of  air  throagh  the  screen  is  not 
only  much  greater  absolutely,  but  much  greater 
also  in  proportion  to  the  bulk  of  the  louvres ;  3.  The 
zinc  louvres,  therefore,  are  much  more  sensitive  te 
changes  of  temperature  than  wooden  ones.  Com- 
parative readings  of  thermometers  in  this  screen, 
along  with  those  in  an  ordinary  Stevenson  screen, 
were  made  during  the  summer  of  1881.  From 
theae  the  author  is  of  opinion  that  the  Stevensoa 
becomes  unduly  heated  when  the  sunshines ;  but 
this  may  he  as  much  due  to  its  small  size  as  to  the 
materisi  of  which  the  louvres  are  made.  The  ther- 
mometers in  it  are  only  Sin.  to  5in.  from  the  louvres 
at  the  back  of  the  screen  against  Tin.  to  8in.  in  the 
zinc  screen.  The  roof,  too,  is  single,  and  the  box  . 
is  open  at  the  bottom.  The  author  also  says  that 
there  is  no  need  to  oondemn  all  wooden  scresos ; 
but  there  does  seem  to  be  some  reason  to  think 
that  screens  with  metal  louvres  might  be  better. 

II.  **  On  the  Effect  of  Different  Kinds  of  Ther- 
mometer Chbs,  and  of  different  Exposures  in  Esti- 
mating the  Diurnal  Bangs  of  Temperature  at  the 
Boyal  Observatory,  Cape  of  Good  Hope,"  by  David 
Gill,  LL.D.,  F.B.AS.  Meteorolosdcal  observa- 
tions were  oommenoed  at  the  Cape  Observatory  in 
1841,  when  the  thermometers  were  placed  in  a 
well-ventilated  otib,  before  a  south  window, 
through  whidi  they  oould  be  read.  The  buildingB 
were  unfttrtunately  burnt  in  1852.  A  small  wooden 
house,  with  double  roof,  and  affording  a  free  pas- 
sage of  air,  was  then  erected  on  the  site  of  the  old 
meteorological  observatory.  The  instruments  were 
placed  in  the  middle  of  the  building,  and  observa- 
tions were  recommenced  on  the  same  plan  as  before, 
and  continued  until  the  end  of  August,  1858.  On 
September  1st,  the  thermometers  were  transferred 
to  a  crib  erected  in  front  of  the  8.W.  window  of 
the  transit  circle  room.  This  orib  is  well  venti- 
lated, except  on  the  side  next  the  transit-room 
window;  but  the  great  maas  of  solid  masonry  in 
the  immediate  neighbourhood  of  the  thermometers 
appears  seriously  to  affect  the  range  of  tempera- 
ture. For  many  years  a  Glaisher  stand  has  been 
in  use,  and  at  the  end  of  1880  the  author  caused  « 
Stevenson  screen  to  be  erected  in  its  immediate 
neighbourhood,  in  this  paper,  the  author  gives 
results  of  observations  made  in  the  window,  Ste- 
venson and  Glaisher  screens,  during  the  year  1881 ; 
from  which  it  is  evident  that  the  exposure  of  the 
thermometers  in  the  window  crib  gives  a  distinctly 
smaller,  and  on  tbe  Glaisher  stand  a  larger,  daily 
range  of  temperature  tban  in  the  Stevenson 
screen. 

III.  <*  Some  Account  of  a  Cyclone  in  the  Mozam- 
bique Channel,  January  14th,  19th,  1881,"  by  C.  S. 
Hudson. 

lY.  *'  Rainfall  of  Frere  Town,  Mombassa.  East 
Coast  of  Africa.  1876-1881,"  by  B.  H.  Twigg, 
M.Inst.C.C.,  F  JI.S. 


Analyeie  of  Arffuxoid.—- The  following  figures 
are  the  result  of  an  analysis  by  Herr  Hans  von 
Juptner  of  *'  arguzoid  " :— Tiu,  4035 ;  lead.  3*544 ; 
co|>per,  55780;  nickel,  13*406;  zinc,  23*198;  uon, 
trace.    Its  density  is  8*109. 
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THR  death  is  ftBnomioed  of  Br.  ^]tltelin,  the 
distingiiiahed  pbydoiaa  of  BoykjaTik,  so 
well  known  to  all  soientificezploien  of  loeland. 

The  JMify  Jfewt  correspondent  at  Macitihnrg 
reports  the  obeerration  ot  a  brilliant  oomet  near 
thesna. 


The  bright  line  of  sodiom  seen  bj  eereral  ob- 
servers in  the  speotmm  of  Oomet  Welli  has 
been  traeed  bj  Dr.  Hasselberg,  of  Polkowa,  to 
some  distance  in  the  taiL 

The  new  Egrptian  Minister  of  Pablio  Works, 
Mahmond  Pasha  Pallakj,  is  the  direetor  of  the 
Cairo  Obserratory,  and  was  specially  depnted 
bj  the  Khedive  to  obserre  tne  recent  total 
eclipse  at  Sohag. 

Pjcof.  Johnstone  Stoney  gave,  at  a  recent 
meeting  of  the  Boyal  Dablia  Societ^r,  an 
aooonnt  of  some  experiments  msde  by  his  son 
to  determine,  bjr  means  of  indicator  diagrams, 
the  energy  employed  in  driving  a  bicycle.  The 
machine  was  an  extraordinary,  one  of  the  npper 
links  of  which  was  replaced  by  a  spring,  a 
board  carrying  a  paper  being  so  placed  that  a 
pencil  indicated  the  difietenoe  of  pressnre  on 
the  pedal.  Prof.  Stoaey  and  his  son  have 
tsaTelled  abont  2,000  miles  since  the  beginning 
of  the  year,  and  the  average  amonnt  of  mascnlar 
energy  required  is  found  to  be  equivalent  to 
7*3  foot-pounds  per  minute,  a  great  difPerence 
being  found  between  rough  and  smooth  roads, 
mud  and  stones,  up-hill  and  down,  and  with  or 
against  wind.  Ibq^riment  has  shoim,  accord- 
ing to  Prof.  Stoney ,  that  there  is  no  actual  dead 
pant  in  the  machine. 

Mr.  B.  H.  Thvraite,  F.O.S.,  suggests  the 
formation  of  a  British  Society  of  TeztUe  In- 
dustry, on  the  model  of  that  at  Mulhouse,  which 
has  undoubtedly  had  a  beneficial  influence  on 
the  industries  of  Alsace.  Such  a  proposal  needs 
•only  the  support  of  some  of  our  itiflg^wytiiil 
mannfaeturers  to  become  an  aooompUahed  fact. 

The  Boyal  National  Lifeboat  Institution, 
haTing,  during  the  past  20  years  supplied  flrst- 
elass  aneroid  barometers  to  its  different  stations 
with  a  suoeess  that  hss  been  highly  enconragiog, 
has  determined  to  offer  similar  instrumeots  at  a 
small  cost  to  owners  or  mesters  of  fishing 
vessds.  As  the  sole  object  of  the  Institution  u 
to  benefit  fishermen,  the  instruments  can  be 
obtained  onlr  by  bonsl-fide  owners  or  masters  of 
fishing  vessels. 

Dr.  W.  B.  Osrpenter  is  to  deliver  the  next 
Lowell  Lectures  in  Boston,  for  which  purpose 
he  will  soon  visit  the  United  States,  and  extend 
his  journey  to  Canada. 

Brem  Mr.  C.  V.  Shadbolt,  of  Beechotoft, 
Chislehurst,  we  have  a  photograph  taken  from 
a  balloon,  at  an  altitude  of  2,000ft.,  last  Whit- 
Honday.  The  spot  depicted  is  a  little  north  of 
Stamford-hill  Station,  and  the  photograph, 
whioh  in  puts  is  sharp  taid  distinct,  shows  the 
junction  of  the  Enfield  branch  of  the  Great 
JBastem  with  the  Tottenham  and  Hampstead 
line.  ^ 

H.Louis  01erc*s  "Lampe  Soleil**  was  ex- 
hibited on  Saturday  last  in  the  vaults  beneath 
the  Boyal  Exchange.  Thi§  lamp,  it  will  be  re- 
memberedy  is  a  combination  of  the  arc  and 
incandescent  systems,  two  short  carbons  of  large 
aeotion  being  inclined  to  one  another  at  an  angle 
of  abont  40<',  with  a  piece  of  white  marble  held 
in  a  fireclay  bloek  in  such  a  manner  tiiat  it 
becomes  incandeecent  through  the  heat  emitted 
by  the  arc.  The  carbons  and  marble  will,  it  is 
said,  last  for  SO  or  40  hours  without  renewal, 
but  the  chief  claims  made  for  the  lamp  are  that 
the  light  is  soft  and  agreeable,  while  the  abeence 
of  mechanism  renders  it  the  perfection  of 
simplioity. 

The  Gommittee  of  the  London  and  South- 
Western  Bail  way  Institute  and  Club  purpose 
holding  an  Industrial  and  Fine  Art  Exhibition 
during  September  next.  The  ExhibitioD. 
which  is  *<  under  diatinguished  patronage,*' 
will  be  on  the  same  lines  as  that  held  at  West 
minster,  and  as  the  Institute  presei^ses  in  its 
rooms  at  Brunswick  House,  Vaoxhall,  and  the 
Lecture-hall  af^joining,  ample  space  for  the 
display  of  exhibits,  there  is  reason  to  hope  that 
the  exhibition  will  be  highly  suoceiiaf ol.  Forms 
of  spplioation  and  particulars  may  be  had  of 


the  Seeretary  nf  the  Institute,  Brunswick  House, 
Vauzhall,  S.W. 

A  prize  of  £2,000,  open  to  all,  has  been  in- 
stituted by  the  Frenoh  Govamment,  to  he 
awarded  to  whoever,  in  the  oonrse  of  five  years 
following  July  1  next,  invents  the  moat  useful 
application  of  the  Volta  pile. 

It  has  been  lately  proved  by  MM.  Biohat  and 
Blondlot  that  the  plane  of  polarisation  may  be 
rotated  by  action  of  the  current  of  dis(^iarg«  of 
a  Leyden  jar.  A  transparent  body  (hewvy  flint 
or  aaiphide  of  osrbon)  placed  between  a  polariaer 
and  analyser,  had  a  oollronnd  it  thiou^  whioli 
the  current  passed,  and  ^the  apparalas  being 
arranffed  for  extinction  of  the  light],  there  was 
a  sudden  reappearance  of  light  at  each  discharge. 
The  authors  analysed  the  phenomenon  thus :  A 
small  mirror  was  totated  on  a  yerticHsl  axis 
before  the  optical  apparatus,  and  the  image  in 
it  of  a  vertloal  slit  in  the  polariser,  was  watohoA 
through  a  telescope  at  each  dischai^.  One 
thus  sees  a  series  of  broad  luminous  bands,  with 
narrower  dark  bands  between,  quite  veealling 
the  phenomenon  obeerved  with  tae  light  of  the 
spark.  In  the  latter  case  the  dischkrge  is  known 
to  be  oscillatory,  the  bands  oorresponding  with 
alternating  contrary  currents  ;  and  it  was 
proved  in  the  other  case  that  the  plane  of 
polarisation  is  BU>iject  to  successive  contrary 
rotations ;  it  osoiUates  about  the  normal  posi- 
tion. (On  turning  the  analyser  one  way  certain 
images  brighten  and  others  fade,  while  the 
opposite  rotation  gives  opposite  effects.)  Fur- 
ther experiments  by  a  very  sensitive  method 
proved  that  the  electrical  and  optical  phenomena 
are  simultaneous. 


The  wire  rope  railway  system  of  Bleiohe  t,  of 
Leipsic,  has  lately  been  applied  in  Istria  between 
the  coal-mines  of  Vinea,  at  Albona,  and  the 
small  harbour  of  Babaz.  This  is  one  of  the 
longest  lines  of  the  land  in  existence.  Its  total 
length  is  nearly  four  miles  (6.100  metres),  with 
a  deecent  of  about  763ft.  (The  greatest  rise  for  the 
loaded  waggons  is  16  per  oent.,  and  the  greatest 
descent  26  per  cent)  The  intervals  between 
the  suppoits  vary  between  66ft.  and  600ft.  The 
line  crosses  some  roads,  two  streams,  a  cascade, 
and  the  head  of  a  baj^.  The  driving  machinery 
is  placed  about  the  xniddle  of  the  line ;  it  serves 
only  to  set  the  line  in  work  after  long  rest. 
Daring  work,  the  motive  force  of  the  down- 
going  loaded  wagsrons  suffices  to  draw  up  the 
empty  waggons.  The  line  is  constructed  for  a 
daily  deep*fttoh  of  6,000cwt.  The  loading  and 
unloading  is  done  automatically.  Before  the 
terminal  station,  the  waggons  pass  a  steelywd. 
Three  other  lines,  on  the  Blelchert  system  are 
being  made  on  Austrian  territory.  The  line  at 
Aich  (Carlsbad),  constructed  four  years  ago, 
ie  in  constant  work,  and  is  said  fully  to  meet 
requirements. 

A  new  form  of  telephone,  recently  patented 
in  G^ermany,  is  the  Sohward-Schamweber  tele- 
phone. (It  is  fismred  in  the  Zeiis.  fur  Ang. 
Mlct,,  No.  2,  1882.)  A  long,  flat  horseshoe 
magnet  has,  at  the  open  end,  four  small  iron 
cores,  with  conically  woond  coils  round  them, 
fixed  with  screws  within  it,  so  that  the  ends 
of  the  cores  are  dose  to  the  membrane.  The 
ends  of  the  coila  are  so  connected  that  the  in- 
duction currents  strengtiben  each  other.  At  the 
bend  of  the  magnet  a  circular  spring  tends  to 
press  the  magnet  towards  the  membnne,  and 
a  screw  fixes  in  any  given  position. 

lo  a  recent  note  to  the  French  Central  Society 
of  Horticulture,  IC.  Boisard  recommends  t^ 
'vaporisation  of  tobaono^juioe  f or  destrucUon  of 
insects  in  hothouses^a  method  he  has  success- 
fully practised  three  years.  A  litUe  of  the  juice 
is  boiled  about  two  hours  over  a  small  fire,  then 
water  in  added,  and  the  liquid  boiled  more  ener- 
getically, till  all  i§  vaporised.  Ko  injury  was 
obeerved  even  in  the  tenderest  plants,  such  as 
Adiantum,  Blcehnum  bradlieme^  &c. ;  but  if  such 
be  feartd,  while  yet  insects  have  to  be  got  rid 
of,  one  may  guard  against  too  strong  notion  by 
svringing  (baumtmt)  during  the  operation. 
Flowers  of  orchids,  kc,^  may  be  protected,  if 
this  ba  thought  necessary,  with  paper-bags. 
Some  of  the  inseots  fall  on  the  ground,  and  one 
need  not  trouble  about  those  remaining,  for 
they  are  dead.  The  plants  thus  rid  of  insects 
are  exempt  from  attacks  for  six  months,  at 
least  as  regards  kermes  and  coccus.  Pucerons, 
aearids,  and  thrips  return  sooner,  and  one  must 
operate  oftener  for  them;  but  less  vigorous 
treatment  will  do.    It  is  essential  that  the  tern- 


peratore  in  the  hothouse  be  as  low  aspoarfUe. 
M.  Boisard  aoggests  that  the  method,  nigliii^be 
mplied  in  open  air,  the  vapour  being  dimbiM 
toroagh  a  tube. 

A  series  of  experimei^  have  been  maia.^ 
Hscren  Wolfihiigeland  Von  Knoive  with  avieir 
to  explaining  a  faot  observed  by  Eoeh,«ia., 
tiiat  att^olvtions  of  carbolic  add  are  iaria* 
ferior  to  aqueous  solutions,  of  the  aaaBe  eooen* 
tration,  in  disinleotant  action.  Foraduonfestsat 
to  have  full  action,  it  must  be  abb  to  ftBy 
penetrate  the  object  treated;  and  water,  I7 
virtue  of  its  greater  capillarity,  has  donbllsM 
the  advantage  over  oil  in  tiiis  respect.  Again, 
it  was  observed  that  carbolic  amd  wasaoie 
freely  given  up  by  carbolic  oil  In  water  tiian  by 
carbolic  water  in  oiL  This  may  be  aeeoantsd 
for  by  the  greater  adnbili^  of  febe  aoid  in  od. 
How  far  &i8  peonUarity  of  oil,  and  itste 
tendency  to  penetrate  porous  solid  bodies  sod  to 
mix  with  liquids,  is  to  be  regarded  as  the  eame 
of  the  inactirity  of  earbolic  add  inoil-aolutaoa 
cannot  yet  be  measued,  since  one  eannot  tell 
how  oil  and  water  behave  with  regard  to  giving 
up  carbolic  add  to  minute  organisms.  The 
authors  consider,  however,  that  oil  should  not, 
in  general,  be  used  as  a  solvent  for  es^bslie 
add  where  one  aims  at  killing,  within  24  heats, 
fungi  adhering  to  water- containing  bodiee, 
solid  and  liquid,  whether  as  spores  or  baellli. 

The  French  Meteorological  Expedition  to 
Cape  Horn,  recently  organised,  may  be  expssted 
to  make  important  additions,  not  only  to 
meteorological,  but  to  other  branches  of  soisBee 
during  its  year*s  sojourn  in  those  indeannt 
regions.  Full  directions  as  to  meteorology  are 
given  in  a  paper  by  M.  Angot  [CompU$  Rmdu*), 
The  expedition  will  have  a  complete  series  of 
registering  apparatus  (for  some  ioatmnMnts  two 
seriee),  so  that  direct  hourly  observations 'ate 
consideiod  unneoesiary.  Six  a  day  wHl  be 
sufficient,  and  the  order  is  indicated.  AaiOBg 
other  matters,  special  attention  ia  to  be  given  to 
austral  aurom  when  they  ooeur  (a  good  mtaj 
have  been  observed  at  Cape  Horn) ;  l^meaasof 
photographs,  sketches,  measurements,  ^c,  the 
phenomena  will  be  fully  obierved.  It  may  be 
here  mentioned  that  while  the  Frenoh  Transit 
Commission  gave  up  the  island  of  Cape  Horn 
in  the  extreme  south  (though  the  meet  favoor- 
able  from  an  astronomical  point  of  view),  en 
aooountof  the  uncertainty  of  the  weather^  and 
have  fixed  on  the  entrance  to  the  river  fsala 
Crux,  in  Patagonia,  instead— they  havwaeeog- 
nised  the  value  of  the  opportonity  this  metsoro- 
logical  misdon  affords,  and  urged  that  instru- 
ments for  observatioa  of  the  traodton  Deo.  6tb,. 
be  supplied  to  its  members. 

The  tampevntaie  which  ssems  most  tssousshle 
to  the  bacterium  of  the  diseaee  caUedMarlia, 
is  that  of  mammalia  (87*"  C).  Birds,  baring 
a  higher  temperature  (about  42**),  do  not  take  the 
diaease  under  ordinary  conditions.  M.  FSslear, 
however,  haa  developed  it  in  fowls  by  lowering 
the  temperature  (keeping  the  feet  in  cold  water). 
M.  Gibier  has  now  experimented  with  Icog^ 
and  finds  that  they  '*  do  not  suffer  after  inocu- 
lation in  the  normal  state ;  but  if  kept,  aftv 
being  inoculated,  in  water  at  about  97*,  they 
may  take  the  disease  (five  out  of  tweity 
did— most  of  the  others  died  soon  after  imoMr- 
don).  The  bacteria  developed  were  rrtnarfcaMs 
for  thdr  great  length,  and  this  is  attributed  to 
the  downess  of  the  circulation. 

There  has  been  a  falling-off  lately  in  the 
attendance  at  tecbnicd  high  schools  in  Gar 
many.  The  number  of  students  has  dturinWisd 
from  6,433  in  the  whiter  session  of  1877*78,  to 
3,900  last  winter  ;  or  60  per  cent.  Ub  is 
psrtly  accounted  for  bv  the  depressed  stats  of 
industry;  but,  according  to  Prof.  QrssAnf, 
there  is  a  anperabundanoe  of  acadesdssBy- 
eduoated  engineers  {Tuhmker),  which  hss  also, 
doubtless,  to  do  with  the  result.  TbsestiBaAsd 
annnal  nuoiber  of  these  in  demsnd  in  ISli  wsi 
660;  to  this  a  total  numberof  2,30«  stmlsBfs 
woidd  annually  correspond,  and  the  nniiAer 
might  be  raised  to  3,000,  on  indudingfoaeigaask 
Thus  even  the  attendance  at  prsssnt  Is  shoot 
900  over  the  actual  requirements.  Prof.  Qrssi- 
hof  thinks  there  are  too  manv  teehnioal  hi|^ 
schools  in  G^ermany— dx  would  snffioe  *iidtoo 
few  technical  mlddla  sdiools. 


Ih  districts  where  water  ia 
with  lime  iron  tubes  will  noiaatsrar 


Jvm  30, 1889.' 
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LETTEBS  TO  THE  EDITOB. 

•-•-• 

[  WV  do  not  hoid  our»dv*$  rexponsibU  far  the  rpinions  oj 
our  c  ^rrttponienls.  The  Editor  re*p*c{fuUy  request*  th  it  eUl 
commumieatioma  shoiUd  be  urawn  up  a$  briejljf  as  possibU.] 

All  eommunieatioHS  showAi  be  addressed  to  ths  Editob  of  the 
£«ausH  'hLwciLAJtic,  31,  Tavistoek-street,  Oovent-oarden, 

All  Ohtqma  ond  Post'offics  Orders  to  be  made  Fajfoble  to 
J.  FAfluoas  EowAftDB. 

•»•  /»  order  to  facilitate  reference^  Correspondents^  wKen 
speakutf  of  any  Letter  previotmly  inserted,  will  oblige  by 
wmentuning  <A«  nitm^r  of  the  Letter,  as  toell  a*  the  page  on 
%skick  ti  appears, 

*'  I  would  IttTS  eveiyone  write  what  he  knowB»  and  aa 
modi  aa  he  knowa,  but  no  more  :  and  that  not  in  this 
only,  but  in  all  other  subjects :  For  such  a  peraon  may 
have  some  particular  knowledge  and  ezperienee  of  the 
nature  of  ettck  a  peraon  or  euoh  a  f  ouatain,  that  aa  to 
other  tkioga»  kaowa  no  more  th«n  what  evervbody  doea, 
Mad  yet.  to  keep  a  dut.ter  with  this  little  pittance  of  hie, 
^srill  unoertake  to  write  the  whole  body  of  physioks :  a  vice 
from  whence  great  inconveaiencea  deiiye  their  original." 
— Montaign^s  Essays, 

♦e* 

CIOKBTS  AKD  A  OOKKITTBB— KOTXOK 
OF  8IBITJ8  — FOREOAST  OF  STOAMS 
—  SXTHBISB  AT  8TONBHBNOB  ON 
THB  L0NOB8T  DAT  —  PBOJBOTINO 
80LAB  BCLIPSBS -DURATION  OF  AN 
B0I«IP8B  OF  THB  SUN  —  I  HBB 
OTTI.X8  —  THE  PEDOMEXBB  —  VIB W 
TSQt  THB  BOLAB  PBOTXJBBBANOBS 
—THE  OOBCINa  TBAN8IT  OF  VBNX78. 

[20212  ]  —  OxoB  more,  I  aboald  like  to  atk 
<*l*enalope"  of  the  Bumingham  IFeekly  Font,  the 

Smtleman  who  "  doea  *'  the  acienoe  for  the  X^tis 
iffVMfcy  (or,  ia  fact,  any  of  the  *'  good  advertiaing 
mediumi''  of  the  SimBpot  and  Meteorologioai 
qnaokflty)  for  ixiformatioa.  Here  we  have  had 
two  lane  oomete  in  perihelion  within  a  compara- 
tively MW  days  of  each  other,  and,  ooimudently 
with  thii,  as  oold  aad  bitter  a  Jane  as  I  rememyber 
— the  AtUiitic  being  crowded  with  ioebergs,  and 
«aow  having  fatlen  in  Scotland  only  last  Muiulay ! 
How  is  it,  then,  I  would  aak,  that  th«e  two  viMt- 
.ants  of  our  svstem  have  so  hopelessly  failed  to 
exert  **  considerable  infloence  on  the  son"?  and 
that  neither  separately  nor  in  con  junction  have 
they  **  stirred  him  up,  excited  him,  as  it  were,  to 
.  action,  and  moved  his  latent  heat  and  fire  into 
unwonted  energy"?  Or,  possibly,  some  member 
-or  members  of  the  Brummigem  **  Committee,*' 
who  investigate  '*  Solar  Physics  "  (for  the  benefit 
of  one  or  more  of  their  own  number  at  firomptoa), 
will  supply  this  information,  and  so  make  a  show 
of  earmog  a  part  of  the  annual  £500  of  which  the 
national  pocket  is  picked  for  the  maintenance  of  a 
wretched  sham. 

In  reply  to  the  question  of  <*Paugul"  (letter 
20157,  p.  328),  the  revolution  of  Sinus  round  a 
distant  companion~or  rather,  as  he  says,  about 
their  common  centre  of  gravity —supplies  the  only 
feasible  explanation  of  the  curious  cnange  in  the 
observed  direction  of  its  motion  with  reference  to 
the  Earth. 

I  do  sincerely  hope  that  no  one  will  follow  the 
a4vice  given  by  Mr.  Gardner  in  letter  20163 
(p.  329),  and  'Mook  at  Dr.  Herschell*s  Weather 
Table''  at  all.  It  is  a  compilation  of  utter  trash, 
and  WIS  repudiated  by  Sir  William  and  Sir  John 
Heaschel  suoosssively.  Moreover,  as  an  illustm- 
tioa  cl  the  trustworthiness  of  your  correspondent's 
own  mlesL  it  may  suffice  to  note  that  we  have  had 
wind  and  rain  enough,  and  to  spare,  at  the 
iMginnizw  of  June  this  year,  instead  of  at  the  end 
of  it.  No  one  living  can  predict  the  weather  in 
fhean  Islands  48  hours  in  advance ;  and  no  vatiei- 
siatioQ  of  meteorological  change  for  that  or  any 
longer  period  is  worth  the  ink  it  is  written  with« 

Mr.  Stooka  (reply  47032,  p.  336)  wid  find  that 
the  Son  will  rise  at  Stonehenge  on  the  longest  day 
3T  24'  34"  to  the  North  of  £«8t.  I  must  invite  his 
attention  to  the  caution  given  to  *'  Neo "  in  my 
letter  (20UK))  on  p.  3^6,  should  he  employ  a  com* 
pese  to  determine  this  point. 

I  may  teU  ••  A.  B."  (query  47177,  p.  339)  that 
Iioomis^s  ** Practical  Astronomy"  does  not  give 
the  means  of  finding  the  tree  tune  of  New  or  Full 
Moon,  but  that  it  does  give  detailed  and  illustrated 
direettooe  for  graphically  projeoting  the  phases  of 
a  Solar  BeUpse  for  any  given  locality.  The  method 
of  eonetmoting  the  maps  of  the  pafttage  of  the 
liooa'a  shadow  over  the  Earth,  which  are  fonnd  in 
the  Nautical  Almanac^  is  very  fully  deseri^ed 
indeed,  in  Chauvenet's  **  Spherical  and  Piaetioal 
Astronomy.*' 

••A.  B.^'  (qaery  47180,  p.  340)  should  always 
mlstnist  the  statements  of  Dr.  Laraner  with  ref  s»- 
eoee  to  askonomieal  facts  when  tbey  are  eithei  on- 
ooCToborated  by  or  opposed  to  the  assertions  of 
reeognised  authorities  on  that  subject.  Eieith  is 
oocrect  as  to  the  maximum  dur«tion  of  total 
darimesB  during  a  Solar  Eclipse  a%  the  Equator. 
Tbefa^oos  Eclipse  of  August  17,  1868^  was  total 
in  Indiaior  a  httle  less  than  7  minuiee.  It  ia  the 
longest  too  of  which  any  record  exiata. 


I  cannot  help  thinfcing  that  Mr.  Herbert  Sadler 
somewhat  over>estimatea  the  present  distaaee  of 
the  components  of  ^  Heroulis,  in  letter  20179 
(p.  349).  It  will  be  observed  that  Mr.  Moschamp 
Perry's  measurement  of  this  star,  made  as  late  as 
May  3Ut  of  the  present  year  (letter  20181,  p.  360), 
shows  the  stars  to  be  onlv  1"  apart ;  but  this  esti- 
mate certainly  errs  in  defect  as  much  as  Mr. 
Sadler's  does  m  excess.  I  must  persist  in  the  belief 
expressed  on  p.  326,  that  1*4",  or  thereabooti^  will 
be  found  to  represent  the  present  disftaaia  olthia 
star  very  nearly  indeed. 

The  Pedometer,  concerning  which  *^DiaiC!ariaa"' 
puts  query  47210  (p.  363},  simply  regiitaKe  the 
numbers  of  steps,  or  movements  of  the  body^  made 
by  the  wearer.  If,  for  simplicity's  sake»  waooar 
ceive  the  possessor  of  a  pedomalae  to  takea-iley 
of  exactly  one  yard  in  length,  then,.by  puahkiffH^e 
regulator  either  te  the  nght  or  to  the  le£l^:ha 
makes  1,760  beats  of  the  pendnlnm  register  one. 
mile  npon  the  face  of  the  insfcramwii  and  so  on. 
Obviously,  though,  if  he  were  to  Aak»4%700  ver- 


tical  jumps,  alwavs  alighting  oa  the idioatioeL spat 
whence  he  started,  his  pedometer  would  reeeedia 
mile,  albeit  he  had  never  reeUjr  aiifnmaii  the. 
fraction  of  an  inch. 

Bir.  Loftus  Wylde  (query  47292^  p.  364),  will 
scarcely  obtain  any  apparatus  **at  aa«  aoesasible 
price,''^f  or  directly  viewing  the  Solar  protnbemnoes 
on  the  uneclipsed  Sun ;  inasmuch  as  the  only  meana 
of  so  viewing  them  is  by  the  aid  of  a  spectroscope 
of  very  great  dispersive  power,  and  by  opening  the 
slit  widely  when  the  red  or  blue  parts  of  the 
Spectrum  ia  which  the  well-known  hydrogen  Unes 
are  situated  are  in  the  field.  Uader  such  circum- 
stances, a  red  o^  blue  image  of  the  promineaoe  will 
be  visible.  The  red  end  of  the  spectrum  is 
that  most  frequently  used  for  this  purpose  ; 
and  the  eye  should  be  further  defended  by  a 
dark  glass  transmitting  light  of  the  same  re« 
frangibillty  as  that  emitlied  by  the  protuber- 
ance. In  saying  this,  I  am,  of  course, 
speaking  of  seeing  the  Solar  prominences  in  their 
entirety.  The  way  in  which  they  are  ordinarily 
observed  is  by  the  aid  of  the  spectroscope,  with  a 
ver^  narrow  slit,  which  exhibits  the  bright  lines  of 
their  component  gas  or  gaaea^amperposed  on  the 
ordinary  conlionous  specUnm.  l^e  star  spectro- 
scope made  hp  Browning,  the  optician,  answers 
excellently  loi^lihis  purpose  with-  a  small  or  mode- 
rate telesoopeiiAiacn  telesoepe  beonly  equatotially 
mounted  (so-  aatto  keep  the  image  of  the  pro- 
minence seniiMiri  stationary  on.  the  slit).  My 
querist  may  efeadfifProotor'e  littta  shilling  book  on 
**  The  SpeotOTWeipe»?'  publithed  bpr  the  Society  for 
the  Promotion  of'  OhrMaa  Kiaowledge,  with 
advantage. 

Apparentlfr  '"^  A^kmstant  Beftdsr  "  (query  47258, 

S.  366)  does  notvieierd  the  determination  of  the 
istance  of  th*  earth  from  the  sun  as  of  any 
**  real  prMtioal  valae."  Considering  the  fact  that 
this  distance  is  ^  unit  of  all  astronomical 
measurements^,  supplies  the  sole  means  of  deter- 
mining the  scsJaian  which  the  solar  system  is  built, 
and  f nmiahee-t^aokta^  method  of  ascertaining 
the  distaaee  of  -th*  fixed  stare  from  our  system, 
astronomen,  ri^^itly  or  wrongly,  regsurd  an 
accurate  know]ed||e'  of  the  solar  parallax  as  of  the 
greatest  possible  importance.  Aa  the  time  for  the 
occurrence  of  the  next  Transit  of  Venus  approaches, 
I  will,  with  the  Editor's  permission,  give  some 
details  as  to  the  preparations  for  the  observation 
of,  and  the  method  of  observing,  this  phenomenon. 
This,  however,  can  scaceely  be  done  in  a  single 
paragraph  in  a  horriedly-wnttea  letter. 

A  7ellow  of  the  Boyal  Astronomioal  8oolet7. 


;  EBBCXrUS  A8  A  TB8T  FOB  SilH. 
TBLX800PB. 

[20213.]--Allow  me  to  thank  «*  F.B  A.S."  and 
Mr.  Sadler  lor  the  information  they  have  been 
good  enough  to  give  with  regard  to  the  distanee  of 
the  components  of  ^  Heroulis. 

I  think  it  eannot  fail  to  strike  your  astronomical 
readers,  in  connection  with  the  question  of  the 
aperture  neeessary  to  divide  certain  difficult  double 
stare,  that  it  is  quite  useless  to  lay  down  any  hatd- 
and-i ast  rule  in  connection  with  this  matter. 

I  think  this  is  clearly  shewn  by  referring  to  some 
of  the  oortespondenee  that  has  appeared  in  your 
jonraal  daring  the  past  tfro  yean  in  connection 
with  I  Hesoobs. 

For  example,  in  your  31st  Vol.,  p.  382,  Mr. 
Sadler  propoess  this  object  as  a  proper  test  for  a 
34in.  telescope;  and,  again,  in  your  32od  Vol., 
p.  278,  Mr.  Gardiner,  a  gentleman  residing  in  the 
Stajie  of  New  York,  actually  states  that  he  has 
divided  this  star  with  a  3iin.  object-glass,  it 
must  be  noted,  however,  that  Mr.  Sadler  assumes 
the  distance  of  the  components  at  that  epoch 
(about  18«)'49)  to  have  been  I'd" ;  and  if  this  had 
been  actoally  ao,  there  would  have  been  nothing 
very  remarkable  either  in  Mr.  Sadler's  having  pro- 
posed this  star  as  a  test,  nor  in  Mr.  Gardiner's 
having  divided  it.  But  it  now  appears  (see  Mr. 
Sadle^e  letter  20179,  p.  349  of  your  ourxent  number) 
that  in  the  middle  of  the  year  1880  the  diataaoe 


waa  only  1  '34">  aad,  therefore,  beyond  the  reach 
of  a  3iin.  aperture  on  theoretical  grounds. 

The  next  letter  to  which  I  woidd  beg  to  call  the 
attention  of  your  readers  is  one  written  by  your 
esteemed  correapondent,  **F.B.A.S.,"  whioh  ap» 
peered  on  page  59  of  your  32nd  Volume,  about  three 
months  after  the  date  of  Mr.  Sadler's  communica- 
tion, above  referred  to. 

Commenting  on  Mr.  Sadler's  letter,  **  F.B. A.S." 
Bxpresiii  it  as  his  opinion  that  no  telescope  of  3^in. 
apettoreeottld  possibly  divide  this  star  at  the  tune 
he  wiete  (Mi  73)^  and  in  support  of  this  opinion 
quoted  hiaowtti  failure  to  do  so,  using  a  Texy  fine 
DaUiBifeK  ankiaiintln  of  4iin.  aperture,  power 
40<h 

Ita^MWiifminiftlv^  above  that,  if  Bir.  Gardiner 
weiLAiihauatnknirab^at  his  having  actually  divided 

tkte  ateB.  wstti  Siton^  Dawes'  rule,  - -^,  i»,  in 

rMntehiiiaWi  nnlrnliililn  Again,  that  <*F.B.A.S.,'* 
whOf.waaUikasiw»ia<^  observer  of  great  experi- 
ence, should  fad|  about  the  same  time,  to  divide 
thia  star,  using  a  telescope  of  undoubted  excel- 
lence, and  the  object  being  theoretioally  well 
williin  the  grasp  of  his  instrument,  also  toids  to 
show  the  impossibility  of  laying  down  any  fixed 
rale  on  the  subject. 

BelsnHijpto  what  Mr.  Sadler  says  Getter  20179, 
pagaJMft  ofthe  current  volume)  as  to  the  visibility 
ol  ^e  eomfs  of  this  ster  with  a  smaller  aper- 
ture than  4in.,  I  took  the  opportunitv  of  a  clear 
sky  last  evening  (June  23rd)  to  test  the  question 
experimentally,  with  the  following  results :— 4in. 
Cooke  achromatic,  power  22>3,  aperture  reduced  tq 
Sin.  by  a  stop;  eomes  just  visible  with  close 
attention,  and  about  in  contact  with  the  disc  of 
primary.  I  then  tried  a  3iin.  stop,  which  made 
the  comes  rather  earier,  and  gave  a  clear  sepa- 
ration of  the  discs.  The  present  distance  is,  how- 
ever, according  to  Mr.  Sadler,  1*55",  and  there- 
fore the  above  obeervations  agree  very  well  with  ' 
the  accepted  theory  on  the  subject.  Had  tha 
distenoe  been  only  1-34",  I  feel  quite  sure  I  should 
not  have  been  able  to  detect  the  eotnea  witk  a 
3|in.  aperture.  I  am,  therefcMre,  forced  to  consider 
Mr.  Gardiner's  observation  aa  a  very  remarkable 
and  unprecedented  one. 

In  my  opinion,  a  close  and  rapid  binary  like  the 
one  under  discussion  is  a  most  unsuiteble  one  to  be 
quoted  as  a  test :  at  one  time  it  is  beyond  the  reach 
uf  a  4iin.  telescope,  and  in  a  couple  of  years  it  can 
be  divided  by  a  3in.  Many  beginners  are  unable 
to  obtain  the  latest  measures,  and  are,  therefore, 
quite  unable  to  judge  as  to  what  their  instrumente 
should  show  them  at  any  particular  epoch. 

David  Slmina, 

Li.navady,  co.  Derry,  June  24. 

P.S.— Under  date  July  9th,  1876,  in  Canada,  and 
using  a  4iin.  **  With- Browning  "  reflector,  I  have 
noted  this  star  as  pear-shaped,  with  power  280. 


WBLLS*  OOMBT. 

r20214.1— Mb.  Li  r^:,  la  kia  mtaiaitiiig^  lijtter 
20180,  stetes  that  by  tljeapplicul^ion  0<.tiUcti4M^<^^l 
method  he  has  seen  r^t!^on  to  boUeve  thaft  a  sensibly 
brusque  change  in  t^iu  orbit  of  Wells*  i^^nsi  took 

{>laoe  about  April  23jrd,  and  that  stack  diaitg«  would 
one  remain  undisro^eftd  by  tha  m&lhku^tical 
meuiod.  Now,  in  ibis  latt^iT  aaa^rtiofi  1  cajinot 
agree.  Whatever  accuracy  the  graphLoad  cnethod 
may  possess,  the  m^vthi^aa&ttcid  mutt  potsesi  stiU 
more. 

Such  an  alteration  asMr.Lantt.8«g|plMBa.Qnly 
be  demonstrated  by  means  of  tha  mafjiftmatical 
method,  carefully  applied,  making  ileleas^at  U|e 
path  before  and  after  April  23b1  cannot  be  tndadtd 
in  the  same  orbit*  If  'Iftr*  Iianeirtionld  do  this,  be 
will,  I  believe,  be  the  first  to  point  out  thaactual 
existenoe  of  anything  of  the  kindU 

I  quite  agree  with  Mr.  Lane  that  such  a  change 
is  quite  possible  from  more  than  one  cause  as  re- 
gards oometo,  and  even— although  to  a  less  extent, 
owinff  to  their  small  surface — planetoids  mav  be 
found  some  day  to  exhibit  such  changes ;  perhaps 
also  the  major  planets,  w.  O.  S. 


[20215.]  ~Beii70  away  from  home  for  some 
weeksr  I  hase  not  received  nur  English  Mechanic 
regttlealyc^  aadi  theiefaM^  have  been  unable  to 
reply  to  the  remacka-  mada  by  several  corre- 
spondanlft  wMt  rtrfereaee  to  my  sketeh  of  the 
ooaeiaasaea.on  the  13th  May  (letter  20037). 

I  thialt  I  eaa  beet  reply  to  all  by  furnishing 
anolhaa  sketidi  made  oa  the  nig)it  of  the  20th 
Maf,  whea<  I  bad  a  aoet  be»alM  view  of  this 
inteseefltBg  objeot. 

Yona  vaUad  oonreipoDdBnt,  <<^F.B.A.S.," 
letter  2008&,  veiy  jusUj  remacks  thai mf  iUnatia- 
tion,  as  it  appears  in  the  eogvaviag,  exaggerates 
the  visible  breadth  of  the  coma  in  proportion  to 
ite  length.  It  assuredly  does  so  in  a  very  disap- 
poinUug  manner.  The  fine  shading  off  is  utterly 
lost.  Placing  the  nucleus  on  the  edge  of  the  field, 
I  waa  able,  on  the  20th  May,  to  traoe  the  coma 
across  the  whole  field  of  view,  but  so  beantifullT 
and  80  finely  abided  off  that  I  gnatly  feai 
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tiJdJJ^iIlllo'^  ^*  '"«'''•'  to  do  It  Jortioi  In  • 

uX^JL^^J^^^*  opporfciii.itT  of  itotloff  that  a 
Nllir  wMltMi  to  mo  from  Oifoid  on  thla  lakfAfti 
WMaoddtntaUydttroytd  h^ot.lt^SlffS^ 


Fig.  1  at 


JVKB  80.  \S$2 


lf»b 


Mi  Ualand,  for  tiie  paxpoM  of  inTwti|itbg 


?5^  ^*irii,*?  conteqnwice,  I  have  not  beeo 
«,  St  MarkVitrnd,  St^elier'a,  Jorwy.  June  19. 
AH  BVOBAVZKQ.XAORIKE 
gUMi  Ktomh  MjCHAMcre-aAedfor  the  deJcii^ 

«?£S^,!S!i^^!^J"'*^«*'  hayepreyented 
«  JSr  J!?V"^  ^^^V?^**^  t«^  now.  About 
2i?21lT.i  S?*"!?!!??*^.,?  "^P^o  apparatuiof 
^  !SS.^i'  «or UhmgiUhouet^-TfCa  brass 

JSil  J^lISti'^^  ^7^  **»•  Proaie,  and  at  the 

^^•.i?^  Vc^S"?"  ^^"t^'"  This  apparatus  f 
iS^lS^i^J^r'f'^^''J'''^^7'^^^  rudSmachtee 
SLSS?!?^-  I  forward  a  description  and  pho- 
tomphstemwrtion  in  the  Ewolmh  MECHiSac 

^^T^.^^^^^-^,  Ms^io^w^d^ 


sentaUon  may  not  be  too  large  for  Toar  pag^  iia 
photograph  of  the  other  end^  the  iachiSrAow* 
!SL?®  ^^  P*wn<?.  through  the  gfi^ab.  and 
carrying  a  smaU  pulley  aad  drffl  fiStoit  ^a 
braM  frame.  ,The  pu^  i^  c>f  «w2^  driieo^y 
he  Urge  wheel  and  cord.^  Tbe^l^m^kl^, 
to  be  engraved  ie  fixed  to  a  hinged  bwskTand  ii 
"^^^U^^  ^"^  *^^  drlllTSia^^SSon  of  a 
Fig.  3  ahowB  the  drffl  and  pulley,  &c.,  on  an 


„ ,  and  may  fairly  rank  as  the 

graatert  acfaiefement  in  the  adfnoe  of  mierosoopi- 
caloplieL 

like  fine  adjoabaent  to  the  Bubstage,  zeienadte 
m  the  note^  will  be  found  most  uMfol  by  thoss 
a^aged  in  obMrrationB  with  wide-anglid  high 


Tks  Boxal  SocnsTT,  Burlington  Hoost,  JaM 
21it,  1882.— Tubercle  bacillus,  showing  bsaded 
strvctsre,  from  human  sputum,  x  2,300  diameten. 
Oa-immenioo  objeedYe,  by  Messrs.  Po«A  sad 
l.SMh,  N.A.  1-38  (180^  in  glass).  Xiao- 
id  has  a  fine  adjustment  on  the  substags. 


stand 


Sdward  X.  Selaon. 


TUSKI8H  OB  HOT  -  AIB  AHD 
VAFOUB  BATH,  AND  THB8CIBHTIFIC 
FBIHOIPI.BS  OBT  WHICH  IT  8HOX7LD 
BB  COH8TBUCTBD. 

{Continued  ft-om  p.  356.) 

[20218.]— I  BBXOYKD  the  cover  of  the  lirpe 
drum  and  fitted  the  small  one  inside  it, 
so  as  to  place  it  in  the  centre  and  have 
a  space  all  round  it.  It  only  differed  from 
Oiiffin's  hot-air  bath  by  being  of  n  different 
shape  and  being  constructed  of  different  matenal 
To  keep  the  inner  one  in  its  place,  I  got  a  piece  of 
thm  abeet-iron,  such  as  is  used  for  making  store- 
and  cut  out  of  it  a  disc  a  little  larger  than 
the  diameter  of  the  larger  drum,  and  oirt  of  ^ 
centre  of  it  I  cut  out  a  ctrde  Uin.  leaa  in  diameter 
than  the  smaller  drum.  This  is  so  far  iUustratsd 
In  Fig.  8,  A  and  B.    My  next  step  was  to  eat  tb« 


A  rice 


\  card  aooordiog  to  the  radxos  of 
i  la  some  degree,  at  least,  in  one 
T  meats  distortion.    The  frame 


2i^^  5?*'*'^*??  .''*^°*  *^o  opposite  side.  The 
U2ft  wJ.  (■^^i'oase  wire^  Shich  I  have  used 

hv^^?Jf?il?  forward  a  specimen  of  the  work  done 
iL  fnASf°^*?'N*?^  "^  *  *^o  pUte  engraTcd  by 
It,  for  the  editor's  mspeotton,  to  show  the  capabiUty 
«L!?;J^P^'  ^  apparatus.  The  elabor^  and 
S«Srw  •ilK"^^  machines  of  yarions  makers  are 
protably  Imown  to  your  readers.  They  are,  in  fact, 

S£*hS'?£*'''rJ^fu*'***^.d'"'-  Yo/rreadSsJJSi 
fn^^  !^*^*v * ^^^^^^^^^^'O'-oscopic engrav. 
S.S>^#^fl'"  \l  ^S**"  •"  produced  by  a  mSdifi- 
Sfwv*^'*^*^^  "'^^^'^o^^'^ww-  In  connection 
Sonahn*^^^**  J'^.y *"*» }  "^  add  that  a  sSpfe! 
thouj^  rude,  substitute  for  »  pantagraph  mav  be 
constructed  on  the  aboye  prin^pTe^  m^c«?^^ 

SSi^^tl:?^"^.'  '^ood  (ana^w,^for  insSTS) 
oa  a  pointed  wire  dnren  into  a  board!  the  rod  hav- 
ing a  tracer  at  one  end  and  a  peucil  at  the  other. 
The  subiect  to  be  copied  is  to  lITfixed  toX  o^« 

bttt^L'S?  ?^^«.^*  ^*°  ^'^^^o*  ^i«^  tJ»o  *««»>• 
SfrlfJ7  ?T'  *^"'.  ^  ■®°"«  measure  correcting  dis- 
torUon,  at  least,  in  one  direction.    The  paper  to 

wfw^^rP^.  ",?i!*'^  ^«^  ^  ***o  cover  olUother 
Dook,  aud  then  m  like  manner  meeting  the  pencil. 

0.«!^«il^°-^  ^^t7  *^«  rod  where  supported  by 
the  pomted  wire  will  prevent  it  from  slipping. 

N.  8.  Heineken. 

TTrBBBOXTLOSIS. 

[20217.]-Afl  the  bacillus  of  tuberculosis  is  en- 
KTOsdng  such  genena  attention  at  the  present  time, 
I  swid  you  the  inclosed  note  and  pictures  (drawn 
7i  .JiTf"?**!"*?  ^*  aiorosoope  by  Mr.  Edgar 
Thurston),  in  the  hope  tha^  if  pubSshed,  they  wiU 
mterest  a  number  of  our  readen. 

The  reeoluUon  into  distinct  beads,  alluded  to  in 
the  note,  18  an  original  observation.    The  lens  was 


A,  two  drums,  one  inside  the  other;  ^,  nsa 
chamber ;  a,  iron  disc  shown  in  plan  by  C  in  aitu 
in  section  ;  b^  x>ortions  of  rings  shown  in  plan  by 
D  in  situ;  <r,  tubes  through  wUeh  the  pars 
heated  air  escapes,  shown  uso  Fig  12 ;  if,  nole 
with  flanged  pipe  to  take  stove-pipe ;  /,  funaoe, 
detail  shown  on  Fig.  11 ;  C,  perforate  iron  dise: 
B,  iron  disc,  before  fitting  and  perforating ;  Dv 
sectional  stops  to  make  air  circulate  round  inner 
chamber;  E,  tube  fastened  in  waD  to  take 
stove-pipe  high  up  in  bath-chamber. 

edge  of  the  large  disc  through,  as  shown  on  C  of 
same  figure,  and  to  turn  these  snips  altemaSeiy  up 
and  down;  and  by  bending  them  ont  and  in  the 
disc  was  made  to  fit  the  inside  of  the  outer  eaas 
tightly.  The  next  step  was  to  rivet  it  to  the 
bottom  of  the  small  chamber.  Oat  of  the  same 
iron  I  cut  three  or  foor  segments  of  rings,  whid^ 
if  complete,  would  have  ezaotlv  fitted  into  the 
space  between  the  two  drums.  'Theee,  as  ahown 
on  Fig.  8,  D,  were  rather  over  three-qnarten  of  the 
circle.  By  placing  them  at  equal  distanoea  apart, 
arranged  so  that  the  spaces  in  the  ring  left  deiSant, 
should  always  be  over  a  portion  that  was  pevltet, 
they  acted  as  checks  to  the  passage  of  the  healed 
air  and  products  of  combustion,  and  oaoaed  them 
to  circulate  round  the  inner  chamber  and  he^t  the 
air  contained  in  or  passing  through  it.  The  outer 
surface  of  the  big  drum  also  yielded  beet  to  the 
room  in  which  it  was  placed  by  radiation.  The 
disc  at  top.  which  I  riveted  to  the  top  of  the  iaaer 
chamber,  had  a  number  of  small  holes  punched  in 
it.  I  next  cut  a  hole  3ia.  in  diaronter  in  bottom  of 
the  outer  drum—or,  I  might  say,  the  top.  as  it  now 
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ittndfl  io  Fig.  8,  and  to  it  I  riyeted  m  ffta-pip«  of 
tut  diameter  with  a  flange  on  it,  which  I  also 
picked  op  for  a  few  pence  at  the  old  iron-store ; 
this  was  for  fitting  a  3m.  stoYe-pipe,  which  served 
to  ooDYey  the  foot  air  and  products  of  comhnstion 
to  the  chimney  of  the  room  through  a  hole  made 
for  that  purpose  through  the  wall.  This  hole  was 
fitted  with  a  similar  flanged  pipe,  into  which  a 
nhig,  with  a  turned  ornamental  cover,  fitted  when 
the  stove-pipe  was  removed.  In  rooms  without  a 
firephMe  this  oould  he  passed  through  the  outer 
will. 

I  shall  now  describe  my  f  omaoe^hich  I  oon- 
ttnicted  out  of  an  old  gaa-stove  (see  £lg.  9,  A).    I 


^x  c  >  s 


Fie.  9b. 


used  it  for  long  with  the  ring  burner  B ;  but 
after  a  time  I  removed  the  old  ring  burner  and 
subftitntad  for  it  one  of  Bunsen's  burners  as 
made  bv  Griffin,  and  illustrated  in  Fig.  2  (974).  I 
fitted  tne  rose  portion  of  this  burner  on  an  iron 
chamber,  which  fitted  into  the  oentre  of  the  old 
gas-stove.  This  casting  I  made  out  of  a  casthiff 
nom  a  pattern  of  my  own  invention,  by  which  I 
was  enabled  to  place  the  rose  burner  referred  to  in 
the  oentre,  and  when  I  required  extra  heat  to  light 
from  one  to  three  Bansen  burners  with  single 
flames,  so  arranged  as  to  converge,  and  send  a 
large  volume  of  heat  into  the  space  between  the 
two  chambers.  It  soon  burnt  away  the  cover  of 
the  inner  drum,  into  which  I  had  fitted  bent  iron 
pipes,  through  which  the  fresh  air  from  without 
was  oonveyed  by  connecting  them  bv  iDdiarubber 
tubes  with  the  iron  pipes,  illustrated  m  Fig.  6,  B. 

In  Fig.  10  is  shown  the  iron  castii^  which 
made  the  chamber  for  the  four  burners.  It  was 
xaade  in  two  parts,  so  that  I  could  turn  up  the 
faoea  true  in  the  lathe,  and  fit  them  together  gas- 
tight.  Each  of  the  four  burners  had  a  separate 
supply  of  gas.  With  it  any  amount  of  heat  oould 
be  procured ;  but  I  fancy  it  was  very  wasteful  of 
gas,  as  during  the  time  it  was  used  the  gas-bills 
were  much  higher  than  usual. 

I  have  alrotdy  stated  that  the  bottom  of  the 
inner  chamber  soon  burnt  out.  I  replaced  it  with 
an  iron  casting  which  I  had  cast  on  three  pieces 
of  iron  tube  |m.  in  diameter.  These  were  ar- 
ranged parallel  to  one  another  across  the  casting, 
the  upper  portion  of  which  was  turned  to  fit 
tightlv  in  the  inner  drum  or  chamber.  It  is  illus- 
trated in  Fig.  11.  A  is  a  plan  showing  how  Uie 
tubes  were  arranged;  B  is  a  plan  showing  its 
appearance  from  inude,  and  the  holes  for  admitting 
thifreahair. 

Through  its  inner  surface  I  bored  inch  holes 
into  each  of  the  iron  pipes  through  which  the  outer 
sir  passed  into  the  chamber.  This  castine  and  its 
pipes  could  be  made  nearly  or  quite  red-hot,  but 
it  should  not  be  so— a  lower  heat  is  sufficient ;  it 
heated  the  air  as  it  passed  through.    The  stove- 

E'pe  had  a  damper  for  regulating  t^e  current,  as 
e  rose  burner  oould  be  used  alone  with  the 
smallest  row  of  beads  of  gas  visible,  or  with  12 
Urge  flames,  and  oould  also  be  supplemented  by 
the  three  single-flame  B  onsen  burners,  any  heat 
from  the  mildest  warmth  to  a  heat  far  too  intense 
for  a  bath  oould  be  produced  at  wilL 

Having  provided  for  the  supply  of  pun  air,  I 
attached  a  long  stove-pipe  to  the  upper  end  of  .the 
outer  chamber ;  this  I  led  mto  the  chimney  of  the 
room,  as  will  presently  be  described,  it  aoted  like 
the  chimney  <r"  when  fitted  on  a  in  Griffin's  ap- 
paratus already  described  and  illustrated.  The 
sir  which  h&d  warmed  the  inner  chamber  as  it 
rushed  through  the  chimmy,  created  a  draught 
which  carried  away  the  impure  air  of  the  dressing- 


room.    As  the  doors  and  windows  wera  carefully 
stopped  and  padded,  the  effect  of  this  was  to  create 


o./a 


A  is  a  plan  of  the  top  of  the  gas- chamber,  looking 
down  on  it,  showing  the  four  bosses  to  be  drilled 
for  the  burners.  B  is  a  plan  of  the  same  from 
below,  showing  how  the  cylinder  was  divided 
into  four  separate  chambers,  so  that  each  Bonsen 
burner  might  have  its  separate  supply  of  air  and 
gas ;  the  bosses  to  be  bored  for  the  supply-tubes 
aro  shown  (a).  C  is  the  plan  of  the  lower  cast- 
ing, which  fits  into  B ;  its  section  is  shown  at  E. 
D  IS  a  section  of  upper  casting,  showing  how  the 
burners  wero  fitted  to  it.  £^  elevation  of  com- 
pound burner,  shown  in  section  and  apart  in  D. 
F,  compound  burner,  fitted  to  gas-stove  com- 
plete. 
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A.  plan  of  furnace  through  which  the  air  passes  to 
be  heated  in  part  section,  showing  tubes  im- 
bedded in  casting;  B,  inside  view  of  casting 
showing  the  holes  through  which  the  hot  air 
enters  the  inner  chambers  of  apparatus,  see  ^ 
of  Fig.  8;  G,  sectional  elevation  of  furnace. 

an  increased  current  of  air  through  the  inner 
chamber,  and  as  this  chamber  derived  all  its  air 
from  outside,  and  as  all  the  air  which  passed 
through  the  pipes  was  heated  on  its  passage,  the 
effect  was  to  fiU  the  dressing-room  with  heated  air, 
and  make  it  an  enormous  hot-air  bath. 

Oereb  Admi. 

{To  be  eontimied.) 

BXTBaLAB-ALABK    PLATFOBM. 

[20219.1—1  SBB  that  you  notice  in  the  Mbchaitio 
of  the  16th  a  recent  American  invention,  called  a 
**  burglar-alarm  platform."  I  have  had  one  in 
operation  for  some  months,  which  is  satisfactory, 
details  of  which  might  be  of  use  to  some  of  our 
readers,  the  mechanism  being  very  simple  and 
compact. 

At  the  parts  of  the  room  required  for  alarming 
the  burglar,  a  plank  is  taken  up,  and  a  piece  out 
off  the  length  of  the  distance  between  two,  or 


three,  or  more  joists,  with  Sin.  or  4in.  extra.  This 
pieoe,  A,  must  be  cut  so  that  each  end  rests  on  a 
joist;  it  must  be  planed  down  at  the  side  a  little, 
so  as  to  fit  in  easy,  one  end  to  be  cut  down  as 
shown  in  sketch  at  B.  I  take  a  plass  tube,  C, 
nearly  4iir.  long,  and,  say,  lin.  diameter— mine 
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was  a  broken  surgical  svringe— insert  two  spiral 
wiro  springs,  one  in  at  the  top,  the  other  in  from 
the  bottom,  the  latter  a  little  pidled  out.  Into  the 
top  one  is  inserted  a  pieoe  of  wood,  easily  fitted, 
with  a  screw  to  regulate  the  movement  of  the 
higher  spring.  A  hole  is  made  in  the  joist  £ 
with  a  centre-bit  l^in.  diameter  and  4in.  deep,  in 
which  is  fixed  the  tube  G.  The  action  is  as 
follows :— On  thefioor  being  depressed  by  a  person 
stepping  on  it,  the  screw  which  should  be  touching 
the  floor  underneath  is  pressed  into  the  tube,  the 
pencil  of  wood  attiiched  to  it  pushing  the  spring 
down,  making  contact  with  the  lower  spring, 
causing  a  bell  to  sound,  which,  if  made  oontinuous<- 
ringin|[,  will  be  an  efficient  burglar-alarm.  This 
alarm  is  very  easily  made,  and  not  liable  to  get 
out  of  order,  the  two  springs  reducing  disarrange- 
ment of  those  parts  to  a  great  degree. 

J.  W.  Vlflher. 

A  DOXJBLB  TBICTCI«B. 

[20220.]— I  WOULD  bv  no  means  advise  *'A 
Liitiemore  Mechanic  '*  (letter  20177)  to  construct 
his  tricycle  to  carry  the  riders  abreast.  This 
method,  I  think,  will  prove  itself  unsound,  and 
quite  go  out,  except  for  maahines  to  carry  four 
persons. 

I  have  an  idea  as  to  the  position  of  a  second  rider 
which  I  could  scarcely  state  at  length  in  these 
columns,  but  shall  be  glad  to  hear  from  *'A 
Littiemore  Mechanic  '*  at  my  address  here. 

Winslow,  Bucks.  W.  H.  French. 

QA8-BNaiNBS— BXiBOTBO-KOTOBS. 

[20221.]— I  HAYS  chosen  the  subject  of  gas- 
engines  in  order  to  show  to  our  two  correspondents 
who  have  made  calculations  on  my  projected 
electro-motor,  that  they  mav  be  quite  right  *' ac- 
cording to  Cocker,"  and  that  yet,  when  an  expe- 
riment is  made  in  a  different  way,  they  m^  find 
out  that  their  calculations  have  only  been  dealing 
with  part  of  the  truth.  Let  us  assume  they  are 
testing  power  of  a  certain  sized  cylinder  as  a  gas- 
engine.  A  proper  amount  of  gas  and  air  is  ad- 
mitted, and  then  exploded ;  they  flnd  this  equal  to 
so  many  pounds  hfted  so  manj  feet  high,  and 
adding  power  lost  by  friction,  might  say  this  was 
one  horse-power,  and  quite  right  too,  as  fares 
the  truth  had  been  ascertained  on  the  matter. 
Let,  now,  the  gas  and  air,  previous  to  explosion,  be 
compressed  to  a  certain  degree ;  they  would  then 
find  (after  deducting  the  power  used  to  compress;, 
that  instead  of  one  horse -power,  three  horse- 
power had  been  developed.  But  where  has  this 
power  come  from?  At  all  events,  we  may  be 
satisfied  that  that  power  had  been  latent  in  the  gas 
and  air ;  otherwise  it  could  not  have  been  given 
out.  But  our  first  experiment  did  not  develop  all 
the  power  existing  in  the  mixed  gases,  neither  can 
we  measure  the  possible  extent  of  power  therein, 
until  the  utmost  possible  extent  of  compression  is 
ascertained  also.  Then  again,  take  chloride  of 
nitro^ :  here,  to  make  this,  we  place  a  jar  of 
chlorme  gas  over  a  solution  of  chloride  of  ammo- 
nium ;  the  gas  is  absorbed,  and  a  drop  of  hquid 
Uke  oil  is  found  to  have  formed.  Take  this,  touch 
it  with  a  certain  substance,  a  most  fearful  explo- 
sion ensues,  and  no  compressiou  has  been  used.  Now 
calculate  the  viUue,  in  power,  of  the  two  iagredi- 
ente,  used  in  the  way  of  ordinary  combustion ;  how 
small  a  fraction  would  it  be  of  the  explosive  power 
referred  to  ?  So  much  for  calculation.  It  seems 
to  me  not  unlikely  that  substances  containing 
nitrogen  will  yet  furnish  **the  power  of  the 
future  "  under  proper  management ;  for  explosion 
is  supplementary  to  the  oriunary  calculations  on 
combustion. 

To  return  to  the  electro-motor,  all  I  contend  is, 
that  to  use  the  direct  power  of  the  eleotro-msguet 
(if  practicable),  must  be  more  economical  than 
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part  of  tha  potrnr  deUMtad  to  sa  annatiire,  or 
other  extraoeoos  h«dy  of  iron. 
Burjr-zoftd,  S.E.  J.  K.  Sazler. 

VABZAXZON8  OF  SPBBD  OM  BXESMF 
OBADIBNT8. 

[20222.]— Tm  following  timiogt  of  two  of  the 
up  MkUand  ezpreMca  during  last  tummer  mny  prove 
of  interest,  ai  thowing  the  dilferenoe  of  the  raining 
of  A  heavy  train  np  steep  gradients  as  oonpared 
with  that  of  a  light  train,  and  the  slight  Tariation 
in  thstr  times  down  bank.  From  Luton  the  driver 
of  the  light  train  had  time  well  on  hand.  Like 
many  other  correspondents,  I  should  be  ^ad  if 
**  C.  £.  S.*'  could  see  hie  way  clear  to  give  ns  a 
diagram  of  the  gradient*  on  the  Midland,  and  if 
you,  Sir,  would  let  it  appear  in  our  columns. 

Booked  Tmx. 

Leaves    Leicester. .    6.32  p.m. 
Arrives   St.  Panoras  8.40  p.m. 

Heavy  train  drawn  by  two  engines  a  17  or  18 
at  least. 

Leaves    Kettering  ....    6.17  p.m. 
Arrives   Kentikh  Town.    7.42  p.m. 

Light  train  not  i«  12  coaches. 


Miles  to 
London. 
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Leicester. .  ) 


C.60.30 


leave....  (' 

72t  K«ttemig   \  j  24      Kettering  ]qi^^ 

'^-  pats  ..  )  '•'^*  leave.,  i"^*** 

64f  —            31.22  —  27.37 

681  —            39.16  —  3/i.lO 

r>:yi  —             45.60*        —  39.30 

491  Bedford..      52  60  —  46.40 

41«  Ampthill.  S.  4.26  >-  66.26 

30}  Luton....      19.36  —  7.9.40 

246  Hlupsndea    26  43  —  16  66 

20  St.  Albania    30.46  >-  21.60 

16  Badlett  ..35  20  —  26.60 

12i  Elstree    ..3^.16  —  29.68 

94  MiUHUI..     41.27  —  32.54 

7  Hendon..     43.41  —  3610 

dh  Finohly-id    47.20  —  38.38 

If  —           49.40  —  40«48 

«  Stopped  60eecs.  at  68i  .8- 2imin.  lost  in  all. 

V. 
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XBI>IOAL  BBPUBS. 

[20223.]-(47212and47287.)-EAC3H  querist  wni 
probably  find  help  from  five  drops  of  **  Fowler's 
solution  "  taken  in  water  twice  a  day  (after  the 
first  and  last  meala).  The  drops  must  be  measured 
accuratelv,  and  if  the  medicine  disagrees,  it  must 
be  left  off.  Otherwise  it  may  be  taken  for  some 
weeks,  until  dissgreement  occurs,  or  the  disease 
tsreUeved.  <*  Whitesmith '*  should  eat  less  flesh 
food,  and  more  vegetables. 

(47224).~Probably  a  form  of  rhenmatiaBi  of  the 
tendon  or  booe,  which  will  be  relieved  by  taking 
five  grains  of  iodide  of  potassium,  and  five  grains 
of  bicarbonate  of  potash  twice  »  day  in  water. 

DiAFNxas  (47239).  —  Unless  querist  has  an 
aoonmulation  of  haridened  wax  in  his  eai,  he  bad 
better  put  up  with  his  infirmity.  The  best  treat- 
ment for  hardened  wax  is  first  to  soften  it,  and 
then  to  wash  it  out  with  a  finely-pointed  synnge, 
•o  held  aa  not  to  injure  the  membrane  of  the  ear, 
which  w  stretched  across  the  bottom  of  the  passage 
like  the  head  of  a  drum.  To  soften  the  wax  use 
•  mixture  of  half  sweet  oil  and  half  paraffin  lamp- 
oil,  and  instil  ten  drops  into  the  ear  every 
night  for  several  nights  running.  Follow  this 
by  syringing  out  the  ear  with  oomfortablv 
warm  soap  and  water  before  going  to  bed. 
The  passage  of  the  ear  should  be  quite  clear 
down  to  tne  membrane,  which  is  neatly  an  inch 
inwards  from  the  external  level,  and  can  be  dis- 
tinctly seen  like  a  disc  of  thin  parchment  when  tiie 
ear  is  held  gently  open,  and  a  good  light  falls  into 
the  passage.  This  is  practioaUy  all  that  can  be 
usefully  said  in  regard  to  deafneas  and  noises  in  the 
head,  and  cases  not  curable  by  skilful  syringing 
after  softening  obstructing  wax,  rarely  get  much 
benefit  from  medical  treatment.  It  is  most  un- 
likelv  that  querist  will  get,  by  ooming  to  London, 
Any  benefit  which  cannot  be  given  by  one  of  the 
best  doctors  in  Worcester. 

WsAKVBfls  (47253).  —  Querist  is  probably  a 
nervous,  worrying  fellow,  much  given  to  intro- 
speotiom  and  thinking  of  his  ailmenta.  Among 
each  patients,  there  is  a  regular  class  who  may  be 
described  aa  "woniexs"— people  who,  although 
there  are  always  plenty  of  other  people  to  worry 
them,  must  take  to  worrying  themselves  and  worry- 
ing every  one  around  them.  Such  men  are  never 
any  good  until  they  stop  reading  medical  books, 
and  what  they  call  «*8t«dioasnfBs/'  and  take  to 
mathodioaU  thorough-going  work^taid  *'do  aome- 
thlng.'*  Many  such  men  have  a  propensity  for 
preaching ;  others— who  have  not  time  or  ttroigth 


to  keep  their  own  business  going,  to  insure  their 
lives  for  their  familiee  in  case  of  their  own  pre- 
mature death,  or  to  build  themselves  up  a 
permanent  and  comfortable  home,  instead 
of  making  the  Sundajr  a  **  day  of  rest,"  can  not  be 
content  without  figuring  in  some  didactic  office  on 
that  day,  instead  of  fitting  themselves  by  xasi  And 
reoupeniion  for  doing  their  nert  week's  boincss 
like  model  dtiEeaSb  Bead  CoriyJiA.  aaik  nvoid 
running  to  wind  and  tongue.  QuMis*  used 
**diagnosie*'  where  he  should  use  tbm  word 
(Uacription,  and  thiaia  »  symptom  of  J  ati  thnft  kind 
of  **Btiidiousne8s*'  whidi  tends  only  to  msddle- 
headednem^ 

James  JBOmoxidar  ICDU,  dbc. 
Gi«llDii»«lMat»  Bcad-ttnek 


['20224.]— To-DAT  I  am  face  to  face  with  ^pheno- 
mena which  entirely  baffle  my  reason.  Baa  is  an 
inatance.  A  man,  wounded  by  a  bullet,  which 
was  extracted,  complains  of  much  pain  and  distress 
in  the  healed  region.  Like  many  thousands,  he 
bathes  in  these  hot  springs.  After  a  time,  the  old 
cicatrice,  or  scar,  dissolves ;  forth  issues,  in  due 
time,  a  small  piece  of  cloth  which  had  been  buried 
a  long  time  in  the  flesh,  and  carried  in  by  the 
bullet.  What  charm  is  this  ?  How  can  the  waters 
summon  the  old  wound  to  reveal  its  secret,  and 
dislodge  the  enemy  ?  Why  should  diseased  bones 
be  often  cured  in  the  hospitals  here,  the  huge 
swellings  of  chronic  gout  and  iheumatiBm  disap* 
pear,  lameness  from  accidents  be  relieved,  paralytic 
feet  be  recovered  to  such  an  extent,  that  Wildbad 
is  seriously  named  the  *'  cripples'  bath  "  ? 

During  the  years  1840-  187 S,  the  number  of 
baths  given  to  poor  visitors  alone  amounts  to 
447,612,  of  which  176,200  were  taken  in  1869.  But 
intha  yeai>lS71,  after  the  Franco- German  war, 
29.164  were*' administered ;  so  that,  ineluding 
soldievaVbaUis»  the  free  baths  amount  to  664,379. 
A  f aie- aBgwafteat  for  the  goodness  of  the  State 
siTSBjwiitiiii^'"^  t^  'A'*  utility  of  the  hospitals 
herait . 

0— i<iA£lha  mosi  intaseating  institutions  of  the 
plaoe  iftotha^  Herm  HUfe  (Usrnnliilfe).  Here, 
such  ft  fwMfcntsnn  of  pitiable  objects  I  have  never 
seen  in  the  Euglish  huepitals.  Most  of  them  appear 
ai  once  to  my  eyes  utterly  hopeless.  I  have  the 
reports  before  me.  Taking  the  year  1869  at  random, 
there  were,  during  the  season,  161  patienta  of  these 
— most  of  them-'-dieadful  cases ;  34  remained  no 
bettor,  19  were  onred,  23  greatly  benefited,  86 
much  better. 

The  kind  of  caaes  were  such  aa  thaae  boys, 
girla,  and  women  (avoiding  technical  teams) : — 

Gsneral  weakncaa,  scrofula  (localj,  general 
sorofula,  diseased  bones,  rickets,  chronic  disease 
of  tte  juinta  (some  rheumatic),  enlarged  throat, 
foot  pacalysia. 

I  shall  now  attempt  to  give  eome  reoeat  exam- 
ples, which  I  have  gathered  either  from  the  peiaons 
themselves  or  from  their  friendN. 

1.  A  gentleman  had  been  afflicted  with  a  stiff 
neck  the  whole  winter,  which  resisted  every  remedy. 
Coming  to  Wildbad,  three  baths  entirely  cured  him. 
(A  case  of  local  rheumatism.) 

2.  A  lapidary  had  so  violent  a  rheumatic  swelling 
in  both  legs  (to  use  his  own  words)  he  feared  they 
would  burst.  This  case  was,  doubtless,  rheu- 
matic gout.  The  Wildbad  course  entirely  relieved 
him. 

3.  Mr.  Bobertson  informs  me  his  right  foot  and 
ankle  were  enormously  enlarged  with  a  similar 
attack.  Bis  Edinburgh  doctor  ordered  him  to 
Wildt>ad,  with  a  most  successful  result. 

4.  A  young  lady  was  hare  totally  lame  from 
paralyais  of  the  lower  limb«,  aomewhiat  emaciated 
from  long  illness,  and  suffering;  Mrs.  M.,  of 
Frankfort  now  heroy  informs  me  she  was  perfectly 
restored  here ;  and  the  laat  time  she  saw  her  rtie 
had  married,  become  taU,  stout,  and  robust  in  a 
marvelloua  manner. 

6.  A  gentlemsn  is  now  here  who  is  a  walking 
marvel.  Some  years  ago,  when  about  twenty-one, 
he  waa  struggliog  in  play  with  a  comrade  at  an 
open  window  some  10ft.  above  the  parterre.  He 
was  suddenly  thrown  backwards,  bent  hii  spine 
over  the  sill,  and  toppled  over  into  the  garden. 
His  injuries  were  severe,  his  limbs  were  paralysed ; 
he  lay  helpless  in  bed  for  maoy  months.  He  was 
brought  to  tbe  Wildbad  baths,  and  was  almost 
completely  restored ;  married  the  daughter  of  one 
of  the  leadiug  physicians  here,  and  is,  indeed,  quite 
a  walking  adVertisement  for  the  place. 

I  am  informed  by  Dr.  B.,  who  reaidea  hare,  that 
a  very  severe  case  of  ecaema,  in  which  the  leg.  and 
ankle  were  enormously  swelled,  and  which  had 
resisted  all  previous  treatment  for  three  years,  was 
cured  by  the  baths  in  less  than  a  month.  He 
partly  attributed  this  result  to  the  purity  of  the 
water  containing  so  little  salts  as  four  graius  to  the 
pound.  The  result  of  twenty-seven  years*  experi- 
enoe  here  (he  says)  is  very  much  in  favour  of  the 
sffioienoy  of  the  baths  in  oases  of  broken  bones 
united,  but  attended  with  stiffness  and  pain— in  all 
kindi  of  wounds,  especially  of  a  military  nature. 


and  in  eveijcaae  of  chronic  rheometisoL  csndag 
pain  and  stiffne»s.  I  could  easily  multiply  recs&t 
cases  of  relief,  but  these  are  a  very  fair  sample. 

I  have  alresdy  detailed  a  few  cases  detctiptivs 
of  the  type  of  diseaae  adapted  for  a  trial  of  these 
hatha.  I  shall  now  bri^y  reeount  what  sons 
other  physicians  hava  observed: — "  Wildbtd  is  to 
Sdilangenbad  what  the  reality  of  »  place  is  to  tts 
panorama."  ...  It  is  superior  to  most  of  ths 
principal  Spas  of  Germany  in  the  beauty  sod 
romance  of  its  environs.  .  .  .  Nsiture  has  dona 
everything  for  the  invalid  in  this  Spa." 

Dr.  Granville  relates :  M.  Berchthold,  26  yesm 
of  age,  after  a  severe  &U,  experienced  an  affectioa 
of  the  right'hip.  Four  months  af  torwazds,  exoss- 
sive  pain  accompanied  his  walk  with  crutches.  In 
five  months  he  could  not  press  upon  his  heel,  but  in 
thirteen  be  experienced  the  most  dreadful  sate- 
ings.  Tb%  second  baUL  at.WSIdliad.  caused  idm 
pains  in  thfrluinaf  the Ahifld  itMnaaadiit  toeasss; 
he  waa  oompaMini  to  leave  tha  hatfiand  baghcsd 
in  bed.  Iha  fewmJMtaa^fgiwtsiniaotaatesss 
was  foUowad  immediately  by  copioua  wsHTifsr- 
spiratioaaionnd  thahips.  In  an  hour  he  Mitts 
bed  witho«k»Atick,  frea  from  pain.  Herr  B««ht- 
holt  now.wttllM  opfiAht  and'Straighty.aa  thoaj^ 
nothing  htti  happHMO*  B»  relslaa  anothe&i  (Be 
it  remswJbeaad -hia  ciipmaaa  at  Wildbad  vnaa^^oaly 
eleven  shillfaigs  and  ioaoptMia.)  Oaass  sf  tklfckind 
must  than  have  been  very  pleotifttl.  I  was  nam- 
ing from  visitiog  the  Buyal  Chambers.  1  ad- 
dressedoi  lady  with  whom  a  boy  of  14  yeara  w« 
walking  slowly,  with  a  hope  that  the  invtlid  might 
derive  all  the  t>enefit  she  could  wish.  Yes,  tiuly 
she  replied,  *'  Men  fils  vient  de  jeter  ses  bequilies 
aujourd*hui   m£>me;    we. are  in  high  spirits.  .  . 

The  physicians  at  F looked  upon  him  as  lost . . 

I  have  reason  indeed  to  bless  theae  baths,  and  I 
am  happy.  ...  II  etait  perdus  de  tous  sss 
membres,  et  le  voila  maintenant  qu*il  se  pro- 
meuer ! " 

a.  W.  Boyston-Flgott,  SC.2>.,  F.A.8. 

{To  be  continued.) 


MB.  WASSBIX'S  SPEOlTIiXTU  TBSTIHa. 

[20226.]— So  many  able  writera  have  touched 
upon  this  subject,  that  it  would  be  presumptuous 
in  me  to  take  up  your  apace  by  mora  than  a  f^ 
remarks.  I  have  been  employed  for  many  yeaia  in 
making  specula,  and  for  a  long  time  l^t  the  great 
need  of  just  such  a  friendly  union  of  talNitand 
experience  as  Mc  Wassell  has  coUeotad,  and  whi^ 
I  look  upon  as  a  remarkable  inatanoe  of  the 
chwalroHi  spirit  an  esteemed  oontemporaiy 
{Muekal  Opinion)  has  said  the  BNOLisa  Mx^aboc 
has  done  so  much  to  foster  among  ita  readera. 

I  have  tested  my  speculft  in  every  oonoeivaUe 
way,  but  have  found  the  one  mentioned  bjr  Mr.  Bell 
aa  the  most  reliable.  I  am  alao  quite  of  hisopiaioa 
that  an.  exquisite  figure  can  only  bo  obtained  by 
a  kind  of  mtuition  which  is  the  result  of  Icng 
experience,  rather  than  by  any  mathematkal 
formula,  though  I  do  not  undemta  the  advantagfs 
derivable  from  having  a  correct  formula  to  start 
with,  feeling  as  I  do  that  if  I  had  had  tha  sans 
advantagea  aa  will  shortly  be  within  the  reach  of 
our  readers,  it  would  have  saved  om  years  of  un- 
certain plodding.  It  is,  therefore,  with  grsat 
pleasure  that  I  send  a  6in.  spcMSulum  for  Mr. 
Wassell*s  examination,  and  wiah  hioi  every  sncessi 
in  hia  meritorious  endeavour  to  pLaoe  n  raliabto 
formula  within  the  reach  of  amat««ra. 

2>.  Blohjtfds. 

132,  Duka-street,  LiverpooL 


MB.  BCW)TC  inyflflBT Ji  AWP.THB 


{m26J^y  reply  to  lettn  20a0ft,  mgt  S57, 1 
may  say  im\  I  feel  very  mech  sorprised  mdeed  W 
the  conclusion  arrived  at—vis.,  that  ezpaaalov  and 
contraction  are  to  be  diaregarded,  aa  f ar  aa  raUtes 
to  atmospheric  changes  of  temperature.  1  om 
state,  as  a  fact  that  whan  the  fiiat  railwaywas 
laid  down  in  Australia,  from  Melboome  to  Qeelong, 
that  the  rails  were  laid  aa  is  usual  in  this  oounti^, 
and  when  the  sun  shone  upon  them  th^  expanded 
immediatalyi  and  having  no  room,  aoma  oa^ed 
inwards  and  oUiera  outwards,  and  the  enflne 
speedily  got  amongst  the  sleepers ;  the  rails  hsd  to 
be  almost  all  lifted,  and  spaoe  left  for  expansioa. 
I  am  also  confident  that  I  read  in  the  GUifv 
Meekamca*  Magazine^  years  ago,  that  the  Brifanaia 
Tubular  Bridge  acroa»  the  Meoai  Straits  ei 
and  contracted  no  lose  than  Ilia,  between  1 
and  winter.  But  I  think  that  it  is  easy  to  1 
stand  that  in  the  case  of  a  dome,  the  principal  ax- 
paonion  would  be  uparards,  and  not  outwards.  I 
suppose  that  the  water  is  aware  that  it  would  be 
a  very  risky  performsnee  to  go  into  a  seaittT  eai^y 
in  the  morning  (befors  annriae),  and  to  pt«  up  a 
bar  of  iron  from  the  fiocr  and  attempi  to  slrai^bsiB 
it  by  blows  without  ficat  taking  the  duU  off  it, 
and  that  said  bar  could  be  proved  to  be  ahoitsr 
before  it  was  wanned,  whkh  can  ea^  be-OJp- 
I    Jnne23.  J.  J.  ▲.,  UfmpeoL 


JuNB  80,  1382. 
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',] — Tme  fnmm  htiag  mountad,  we  will 

BWt  proceed  to  make  the  weight-bwrela.    These 

ate  each  formed  of  itovt  tuhiDg,  Uin.  long  and  2iii. 

diameter,  with  cape  to  fit  in  eaoh  ead.    Theee 

«gpa  hare  flaogee  oast  on  them,  rather  larger  than 

the  iaiide  of  the  tabing,  to  allow  for  taming  trae 

when  aitaohed  to  the  arbon .  The  arbors  are  made 

of  6*16in.  roond  eteel,   roaghly  ^led  up  to  an 

ootsgonioiff  about  2|in.  of  th^  length;  drill  three 

of  the  eapa  tmly  with  the  flanges,  nshiga  drill  that 

will  allow  the  ootagon  porticm  of  the  arbor  to  be 

dxvran  tightly  into  the  eape.    Centre  the  ailior, 

snd  set  them  as  true  as  they  can  be  got ;  turn  the 

fiiBges  to  fit  the  tubing,  the  ends  of  which  should 

also  be  turned  true ;  drill  the  three  remaiiiing  oaps, 

and  turn  their  flanges  to  fit  tubing.    These  caps 

will  form  the  ratchets  for  winding,  and  should  be 

mnoh  thicker  than  the  firant  ones.    The  bamU 

may  now  be  put  together,  and  pins   put  right 

through  the  tubing  and  fiange  to  secure  them.    It 

is  also  advisable  to  runeome  udt-wAAer  in  toinsure 

all  being  fast  together ;  next  put  the  barrels  in  the 

lathe  and  turn  the  whole  true.    The  barrels  are 

BOW  ready  to  be  grooved  for  the  line,  and  the 

ratchets  out.    The  grooving  may  be  done  in  a 

serew-outting  lathe  or  fusee  engine.    They  will 

each  require  16  turns  for  eight  dajs,  and  are  beat 

out  with   a    left-handed    thread,    so  that  the 

weights  may  be  out  of  the  way  of  the  pendulum 

when    they    are    nearly    down.     The    ratohets 

are,    of    course,    beat    cut    in   a  wheel*outting 

engine.     When    this    is    not    practicable,  they 

may  be   out  with   a  three-aquare   file,  no  very 

great  accuracy  being  neceaaary,  providing  the  dick 

gets  fair  hold  of  each  tooth.    The  teeth  must  be 

out  so  that  each  barrel  winds  the  same  way  that 

the  hands  of  the  clock  travel.    Having  completed 

this,  pivot  the  barrels  into  the  frames,  allowing  a 

little  end- shake  between  theahouldera  of  the  pivots 

and   the  frames.    The  barrels  for  the  hour  and 

chiming-trains  muat  be  pivoted-in  so  that  there  is 

room  between  the  caps  on  the  winding  end  of 

barrel  and  the  frames  for  the  wheels  next  above 

them  ;  but  the  going-barrel  must  be  pivoted  dose 

up^  to  the  front  frame  to  allow  of  the  centre  and 

third  wkeds  being  put  behind  the  grtat  wheel. 

Leave  the  front  or  winding  ends  about  }ia.  diam., 

and  Uin.  long. 

The  wheels  and  pinions  are  nest  wanted.  The 
sisea  of  .wheels  may  betaken  from  Fig.  1  (that  ha« 
been  reduced  by  the  engraver  to  one-thira  the  full 
aise).    The  numbers  of  the  teetiis  are  as  f  oHow  :— 

Hour.  Going.  Quarter. 

144     pin.     12        144     pin.    12        144     pin.    12 

80       „       10         80      „       10         bO      „         8 

72       „         8         75      „       10         72      „         8 

56      ;,         8         30'Bcape  66      „         8 

8  pins  m  pin-  nut  of  40  on 

wheel.  chime-baxzel. 

,  We  shall  oUso  reqube  a  wheel  about  the  same 

siaa  aa  tiae  pin-wheel  of  80  in  the  hour  striking 

taatn«  cut  witti  78  teeth,  to  carry  the  locking- 

plate ;  also  a  brass  pinion  with  8  teeth  to  drive  it. 

W.  BakLwlxi. 
110,  Biohmond-xoad,  Dateton,  London. 


where  a  is  the  angle  of  capillarity,  aa  we  may  sup- 
pose the  tension  acting  ap  the  fiap,  «nd  I  the 
moment  of  inertia  of  the  fiau,  which,  by  using  the 
notationof  the  integral  calculus,  is,  I  ^//x*  •  dadi/, 
(  Viiie  Bankine's  *<  Allied  Mechanics,"  &o.) 

Case  (4)  can  be  accounted  for  in  thesamamanner 
as  (1).  O.  H.  Boasanea. 

Worthing,  June  20th. 

AUTOKATIO   OOVtrSTSXa  AFPABATX7S. 

[20229.]— Tbb  sketch  represents  the  end-view  of 
the  Automatic  Oonnting  Apparatus,  one-fourth 
actual  aise.  The  care  and  attention  necessary  in 
counting  with  the  diviaion-plato  and  spring-index 
pointer  IS  familiar  to  all  using  the  lathe  for  orna- 
mental purposes ;  and  many  a  beautiful  work  has 
been  senonaly  damaged^  or  entirely  apoiled^  bjran 
error  in  fixing  the  pointer  in  a  wrong  diviaion, 
either  through  defective  light,  interruption,  or 
other  eanse.  To  remedy  this,  varioua  contrivances 
hs^e  been  had  recourse  to,  but  all  have  failed  in 
one  respect  or  another.  I  have  recently  made  an 
tapparatuB,  designed  by  a  member  of  the  Amateur 
Meohanical  Society,*  and  exhibited  at  the  last 


027  TSB    FLOW   OF  WATEB  F&OK   A 
PIPB  WITH  A  FliAP. 

[20228.3— TBTTsrcma  that  a  few  further  remarka 
upon  this  subject  will  not  weary  your  readers,  I 
venture  to  put  the  observations  contained  in  my 
last  oomzQunication  into  more  of  a  mathematical 
garb,  assuming,  as  the  cause  of  the  phenomenon, 
atmospheric  pressure  on  the  inner  surface  of  the 


Ve  win  first  conaider  case  CDyftnd  find  an  ex- 
prassion  for  the  horiaontal  throat  of  atmospheric 
prsssure  necessary  to  move  the  fiap  through  a 
given  angle  (0). 

Ijet  W  represent  the  weight  of  the  fiap,  and  T« 
the  tension  at  the  hinge.  Inen  the  tenaion  at  the 
hinge,  when  the  flap  is  drawn  out  of  the  vertical 
through  an  angle  0,  will  be,  T<  «  W  /  sin.  9.  Be- 
solving  this  t^sion  into  its  two  components,  we 
have  a  horizontal  thrust,  Ta  ■>  W  ain.  9  /  sin.  9i, 
wheroOia  an  angle  made  by  the  fiap  with  a  hori- 
aoidal  Une.  If  9^1  be  the  angle  made  between  a 
line  tangential  to  the  curved  aurf  ace  of  the  water 
and  the  flap,  we  have  for  the  atmospheric  thrust, 
T.  =  W.  mn.  (9  =  9ii)  /  ain.  9i. 

By  Applyiog  theae  formula)  to  the caaein  ques- 
tion* I  ODtained  for  the  atmoapherio  throat  a  i)rea- 
cure  of  58 '321b.  Thia  result,  it  will  be  seen,  does 
not  tally  vrith  that  stated  in  my  kst  letter  (which 
should  be  570in.  lb.,  and  not  5-701b.) ;  but  it  muat 
be  remembered  that  in  the  preaent  inatance  the 
pressure  merely  represente  the  actoal  foroe  neoes- 
saxy  to  move  the  fiap  through  a  given  angle,  the 
foroe  being  supposed  applied  at  the  bottom,  whereas 
in  the  former  case  the  force  was  supposed  to  be 
distributed  over  the  surface.  This,  doubtless, 
acoounto  for  the  radanoe. 

Case  (2)  was  that  in  which  the  flap  was  in  oen- 
taci  with  the  water,  and  did  not  alter  ite  position 
en  the  pre«uxe  being  removed.    Thae  is  nothiog 


phenomenal  with  regard  to  this,  as  it  may  bo  attri- 
buted to  molecular  forces,  which  we  will  call  To. 
In  case  (3)  the  flap  was  pressed  close  to  the  mouth 
of  the  pipe,  and,  on  preaaure  being  removed,  re- 
turned to  the  same  position  as  in  (2).  In  this  case 
there  mast  be  the  inequality. 


Teoas. «  > 


I W.  sin.  (9  -  g„) 
\  sin.  9i 


-i} 


universal  cutting^f rame  requiring  no  guide  yvikfu : 
it  takes  a  much  deeper  out  than  others,  and  wiUout 
into  shonldeis  and  anglea. 

Henry  8.  Front. 
£ngineer,  Lathe,  and  Tool  llakflr» 
45,  Morfimer-streat,  Cavendish-square,  W. 

BOBMW-C1JVSTN&  IN  AN  OBSIKABT 
I<ATHB. 

[20280.]— To  cut  screws  with  an  ordinaiy  dide- 
reat  we  fit  change- wheela  to  the  face-plate  or  oateh- 
plate  of  lathe.  We  lengthen  the  sciew  of  1^ 
slide*reat,  and  upon  it  we  fix  ooire^nding  ahaage- 
wheels.  A  swing  f »me  is  requued,  and  with  4t 
few  ehange-wheels,  a  variety  of  threads  can  be 
cut  asQBrately. 

Themaa  X.  Bear. 

Britannia  Works,  Oolehester. 

CJEUBAP  BUNBEXt   BATTBBT— 00^ 
PBBINa  OABBONS. 

[20231.]— Cxrc  a  piece  of  aheet-oopper  to  just  fit 
in  the  bottom  of  a  aalt-jar ;  to  tins  aolder  a  piece 
of  copper  wire  a  foot  long,  attach  thia  to  the  copper 
terminal  of  a  Daniell  or  Mei^nger  cell ;  cover  the 
copper  for  the  depth  of  an  inch  with  cryatals  of 
sulphate  of  copper,  then  fill  to  an  inch  above  the 
cryatals  with  aulph^iric  acid ;  dilute  with  10  parte 
of  water ;  twist  a  wire  round  tho  carbon  and  lead 
it  to  the  zinc  of  the  battery;  place  the  carbon  in 
the  salt- jar  so  that  it  reate  on  oiystals  and  leave 
for   about    three    days,    when  it  will  be  well 


Conversa  stone  of  the  Society,  which  moat  com- 
pletely effecte  the  deaired  object  of  rendering  an 
error  impoaaible. 

The  apparatus  consiste  of  a  sleeve  fitting  on  to 
the  mandrel,  on  which  a  handle  moves  freely.  To 
it  is  connected  a  lever,  acting  on  another  forming 
a  large  portion  of  a  circle.  The  latter,  when  at 
rest,  ia  eccentric  with  the  azia  of  the  mandrel,  but 
becomes  concentric  when  the  straight  lever  ia 
preaaed  on.  A  wheel,  accurately  divided,  alao  fite 
on  to  the  aleeve,  and  is  secured  by  a  washer  and 
nut ;  into  the  wheel  gears  a  pawl  connected  to  the 
handle.  Against  the  lathe- head  ia  a  diac  carrying 
two  atops :  on  the  one  the  handle  reate,  and  by 
the  other  the  required  number  of  diviaiona  ia  re- 
gulated. A  detent,  connected  with  a  apring,  fits  into 
Uie  space  between  the  teeth,  and  keeps  me  whole 
perfectlj  steady. 

In  uamg  the  apparatus,  all  that  is  necessary  is 
to  raise  the  handle  till  the  pawl  drops  into  the  re- 
quired division,  then  to  bnng  the  movable  stop  on 
to  the  handle  and  fix  it.  Before  depressing  the 
handle  the  lever  is  pressed  down,  by  which  the  de- 
tent is  released  from  the  wheel,  and  the  whole  moved 
downwards  till  arreeted  by  the  other  stop,  when 
the  detent  automatically  falls  mto  the  proper  divi- 
sion of  the  wheel,  and  the  mandrel  again  beoomes 
fixed. 

The  great  advantage  of  the  apparatus  is  that  in 
working  it  is  not  neceasary  to  look  at  it  after  it 
has  been  set,  and  the  handle  can  be  raised  and  de- 
pressed without  the  x>o8ition  of  the  lathe  being 
changed.  Mr.  Ashton  has  since  added  two  other 
levers^  the  one  counting  backwards,  the  other 
counting  either  way ;  but  in  the  lattes  the  detent  ill 
let  into  the  divisions  of  the  wheel  b^  releasing  th^ 
lever,  and  does  not  drop -in  eatomaticallv  as  in  the 
others.  Wheels  of  any  number  of  divisions  miKf 
be  madc^  but  one  of  120  and  another  of  96  will 
accomplish  nearly  all  that  is  required.  I  have  also 
made  from  the  design  of  the  same  gentlsman  a 


*  Mr.  Ashtoo,  of  Fark-e«ua(e. 


coppered.  The  copper  should  be  bright  red.  After 
coppering  each  carbon,  add  a  few  crystels  of 
sulphate  of  copper.  If  this  method  ia  wo  alow,  I 
will  give  one  by  which  they  can  be  coppered  all  at 
once ;  but  the  apparatos  won't  be  near  ao  eaaily 
made,  and  will  coat  more.  H.  T.  B. 

BBATTHOXTT'S  PHOTOGBAFHIO 
SKXJTTTBB. 

[20232.]— rsBSAFS  the  following  description  of 
an  instantaneous  shutter  I  have  juat  made  may 
intoMst  the  photo,  readers  of  **our8."  It  is  made 
to  suit  a  halfxplato  lens,  and  the  revolving  disc  is 
shaped  in  the  aperture  so  as  to  give  the  foreground 
of  tne  paotere  MM>ut  three  times  the  exposure  of 
the  sky.  These  is  an  index  on  ratchet  B,  also  on 
frtction-scsew  I,  tor  adjusting  the  disc  to  any.  de- 
sired exposure  at  will.  To  make  the  exposure,  I 
have  introduced  a  rather  novel  arrangement —vis., 
a  piece  of  sewing-cotton,  to  one  end  of  which  is 
fastened  a  small  button,  weighing  about  it  drachm » 
theother  end  of  thread  is  attached  to  le?er  L,  as 
shown.  The  button  ia  not  heavy  enough  to  pull 
off  the  catch  by  ita  own  weight,  but  when  dropped 
from  the  hand  pulls  down  the  catch  tever  L,  re- 
leases the  disc,  and  makes  the  expeaure.  Deacfip- 
tion:  FF  are  two  pieces  of  mahogany,  back  and 
front  respectively,  Gin.  square,  iin.  thick;  theae 
are  screwed  together,  |in.  apart,  between  which 
the  disc  1)  revolves,  diac  6in.  diam. ;  A  A  A,  aper* 
tnre,  Ifin.  in  diam. ;  B,  bar,  carrying  G,  dick ;  B, 
ratchet,  fixed  on  the  end  of  box  containing  spring, 
not  shown;  S,  screw  for  tightening  -  or  slacking 
irictioB-spoBg  inside  shutter ;  L,  lever,  for  hold- 
ing disc  ready  for  making  the  exposure ;  T,  cotton 
thread,  with  small  button  or  weight  attoohed. 
^here  is  also  a  small  arm  on  the  diso-axle  in  front 
of  ratchet,  not  shown,  for  setting  the  shutter,  and 
a  catch  for  holding  the  aperture  open  while  foous- 
ipg. 

The  above  shutter,  when  made,  is  adjusted  and 
indeed  so  that  it  can  be  set  to  go  off  in  any  de- 
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W  y^fci<il  4ar<Vv«i4.     7W  fkt^AUm  h  mr^w  Me  to 


i  4«»,  4U  ,  m/  i««^  je  «7  ■!■■!  •<  *    f 'dr  *  r»«^.«r^  cf  irjm  9  t»  4  4r  4  «»  ^ 
•ft^ml  t.:^  lf)UB  f Jwr  ««Ur  #lf«,    JCUmi  a  *  «tJ«  »  Kjr  *>  tS#  evre 

•Hi*  '•  C  ^irt  — Irw  :^  wikutum  ym  ••'9^<*^'  !  eartlal  <y>«f«i««  of  Fmsl  f  said  9  viO  aAb  tt* 
1 4«  lb*  «»4  W  'it0$  W  fki»  frn»[pi  fns  *  itnp  '  Mtktt  o#  tte  two  Bftc^-Mf  p^in  wiikovt  f«rft«r 

or4fM<7  </■•■"*  tfco  gjC-F,  ii  a  — ri— ;  ia 

to  a  MiteH^  tbe  KILF.  is  ahio  a 

4h  Carrw  cac^  m  wa  kava  <Mcrih>d  nigjhf  to 
bo  ii|ityii  bjr  tbo  Bokm  wilk  eftcb 
■•fhiao.    Those  ptun^s  oB  fts  fomie 
for  fkofitttn!of  iiiihioB,  m4  teU  at  a  _ 
wImI  fko  aaefeloo  caa  do  aad  wiMt  it  caaBotdo. 
Tho  carrw  oagbt  al«9  to  ^aido  at  ia  th» 


Mt  mttia  quitt  oon« 
TWvftjuiwhuhtha 

'   will  hs  OQQ. 


Mk, 


:  oao  vibfaiftMi  of  tko 
lata  S^varoitooa 


adhv  Movas  tfcfoafk  tkt 
i^Mt  Hf^,\m  apMi<of  aM  Hniiac  tibokai,  it 
ftMU2li$      7h  %  hmX  or  ball ataMadTTbo 
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Ii  ffcM  Ml  to  go  of  at   Its  fli 

tfttogHrosatotWbMb,  tbsa 


akcsftrstsu 

S'Vs;  ^  a  X  $  •  If,  or 
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tfco  ITtfcof  EfMond.  TboiodoswArooftittourkody 
aod  tlM  spsots  botvssn  tbo  two  difidod. 

It  will  b«  Mso  that  tbo  oxposoro  is  adjostod  to 
BOf  dsiirod  ilmo  hj  mmlw  tominf  tbo  ladozsi  to 
tho  flffarss  rr qttfrsd.  I  haTs  trisd  to  mako  tbo 
dsseri^ioa  m  fodd  hi  possiblo,  aad  aojrtbiof  oot 
otiltoeUar  sball  b«  glad  to  oxpltia.  or  will  mako 
Aism  to  ordor.  O.  B.  Boaamont. 

Cooptr-ftrttt,  Witbloftoo,  ICaodisstor. 

VOTM  0«    DTBAK0-K40aiirBS.- V. 

120233.1— 30*  Iv  sots  19  ws  ha?s  rsfsrrsd  to  the 
aetioo  of  tbo  sboat  dToamo.    This  aotioo  is  iopre< 
'   bj  tbo  curres  ia  Flf ,    "     •— 


i 


8.    Those  earres 


h'  t  Q.0, 
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rssalt  from  a  oamber  of  fspsriments  with  a 
Bivmens  maoblDe,  ruanlDf  at  600  rers.  per  minute, 
of  these  dlmeDilons :— Hells  24  part  oonmatator, 
330  eoDYolutiosB  of  2  6mm.  wire,  '4014  Siemens 
units  roslitanoe.  Field*  magnets  2,240  oonTolutions, 
3mm.  wire.  4*46  Slsmens  units  rtsistanoe.  Die- 
tanoeson  the  borliontal  line  represent  reaistanoes 
in  the  outer  drouit  ia  Siemens  units,  aod  the 
soales  on  the  left*hand  side  measure  the  B.M.F. 
and  current  on  the  ordinates  1,  2, 3, 4,  fto.  Onrre 
I.  repreeents  the  total  current  flowing  through  the 
bells,  whioh  at  the  brushes  ii  diYidsd  into  two,  a 
ourrent  renreeented  bjrourre  II.  in  the  outer 
oirouit,  and  a  ourrent  represented  by  ourre  III. 
flowing  round  the  field*magnets.  Ourre  IV.  giYes 
theB.M.r.  luTolts, 

40.  That  wt  maT  be  better  able  to  compare  the 
shunt  with  the  ordinary  dynamo,  to  represent  the 
action  of  the  latter,  let  us  Uke  curree,  Fig.  9, 
drawn  In  a  similar  way.  This  dynamo  is  of  the 
ordinary  type,  and  constructed  by  Siemens  to  the 
following  dlmtnsions :— Helis  24  part  commutator, 
330  conYoltttlons  of  2  6mm.  wire :  '4014  Siemens 
uuits  resistance,  Field-magneto,  612  oonvdutions 
of  6>6mm.  wiia,  30C6  Siemens  unite  resistance.  In 
this  diagram  ourres  I.,  II.,  and  III.  correspond 
the  current  flowing  through  bells,  fleld^magnete 
and  outer  eirouil  b^^ing  the  same.  Ourre  IV.,  as 
before,  gtres  the  F..IC  F.  in  ^olta.  As  tho  re- 
sistance In  the  drouit  is  diminished,  it  wiU  bo 
obeorred  that  hero  tho  current  ritee  mu^  aoio 


of  a  machine.  It  is  obrioos  that  the  shunt-dynamo 
ffives  the  best  resulte  as  far  as  steadiness  of  eunent 
ii  concerned  when  working  under  a  Tazying  resist' 
aace. 

42.  The  shunt- dynamo  is  extremely  useful  for 
incandescent  lighting,  since,  owing  to  the  B.M.F. 
iacrearicg  witn  tho  resistance,  any  number  of 
lampe,  from  one  up  to  the  mazimnm  number,  can 
bo  Ut  up.  If  tbe  mcandesoent  lamps  are  arranged 
in  parallel  circuit,  and  tbe  ourrent  through  each 
lamp  is  to  be  constant,  the  generator  must  be 
arranged  so  that  the  total  current  flowing  Is  pro- 
portional to  the  number  of  lampe  alight,  or,  in 
other  word8.r0  x  B  (where  B  is  reeistancein  the 
lamp  circuit),  i.e.,  E.M.F.  at  terminals  of  machine 
murt  be  constant,  and  something  must  be  done  to 
satisfy  this  condition. 

43.  To  understand  how  tbe  current  through  each 
lamp  Taries  as  the  total  number  of  lampe  is  Taried, 
let  us  take  the  machine  the  curres  for  whioh  are 
represented  in  Fig.  8.    Suppoeo  we  have  30  inoan 
deecent  lamps  of  30  ohms  resistanoe  each,  equal  to 
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a  total  resistanoe  in  lamp  oirouit  of  one  ohm. 
According  to  the  diagram,  we  will  have  a  total 
current  of  32  ampdree,  or  a  little  oyer  1  ampdro 
through  each  lamp.  Let  15  lampe  be  estinguished ; 
the  resistance  is  now  2  ohms,  and  ourrent  through 
each  lamp  1*3  ampdre.  If  other  fire  lampe  be 
put  out  the  current  through  each  of  the  remaining 
ton  will  bo  1-4  ampere,  rinally,  let  the  lampe  in 
drouit  be  reduced  to  Ato— the  current  through 
each  will  now  bo  1*6  ampere.    The  light  willTary 


cf  FIgi.  8aad9viIlihowtkat, 
dyaaao»   oa  extisffokluiiv  % 

of  ligkta,  tbeee  rHaatd^Wlu  be<£M 

I  dmiBcr  iMtead  e<  hei^tar.;  coaattjiuatly,  th« 
I  speed  of  ^a  aaekiao  «m  have  to  be  uwrvcwrf  tod 
'  luJM,  aa  ia  &e  ikaBt  dyaasMt.  IaFig.8 
■t  carta  is  aot  steep  caoofb  to  istiifytiM 
ef  Sota  41,  aad  ia  Fig.  9  tbs  esm  atoo 

iT'Fig.  !•  ibovo  the  carve  for  a  mgoito 
■acksaaeradyaaso,  theF-aMgietsof  wbicbin 
cadted  by  aa  aaxtfiery  laofhine  Ths  total 
BJCF.  ie  100  eaka.  The  cacreat  carve  ii  kmm- 
what  sisaflar  to  that  lor  &e  shaat  dyaaw).  TikiBg 

60  loaipa,  w  haea  1-6  aapi^re  throe^saob ;  for  30 
2  amperca,  for  15  laaspe  2*6  amf^res,  for  10 
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lampe  2*8  aaip^rea,  and  finally,  for  5  lamps,  orer  3 
ampireatbrongheach.  In  drawing  thii  corre  k 
has  been  assumed  tiiat  the  B.M.F.  remaiDS  con- 
stant; but,  stricUy,  this  is  not  true  for  all  eonents 
flowing  through  the  armature.  As  the  cuRcnt  in 
the  armaturo  decreases  tho  E.1LF.  inereuni  a 
little,  beoaase  the  magnetic  field  produced  by  tiie 
current  in  the  armature  tending  to  neutralue  that 
created  by  the  current  round  the  field-magnets  a 
reduced.  The  case  is  then  somewhat  wotm  than 
appeara  from  tbe  curre.  On  the  assumption  that 
£.M.F.  remains  constant,  howerer,  a  curre  to 
speed  eorrection  has  been  drawn,  represented  bj 
the  dotted  line.  Tho  B.M  F.  is  aroportiand  to  the 
•peed  eonsequently  for  a  fixed  resiatsnce  (isy, 
2  ohms),  the  current  is  also  proportiond  to  the 
speed,  a  e  ropresente  the  corrout  we  obtsm  at 
.300  reTols.  with  16  lamps,  but  «  A  is  the  current  we 
desire  to  hoTe,  so  that  the  lamps  may  be  of  the 
same  brilliancy  as  when  there  wero  OOinorcBit 
OonsequenUy,  asacisa^aoisSOO  to  the  reqoired 

^P^'  . .        ,f 

46.  Where  there  is  a  number  of  mschioei,  tu 
working  different  circuite  and  driven  'toiB^e 
engine,  it  is  impossible  to  reduce  the  apeed 
of  any  particular  maohine.  The  most  oon- 
▼enient  way  to  diminish  the  E.MF.  m  the 
case  of  the  separately-exdted  macbins  wonJd 
be  to  switoh  a  resistance  into  tbe  circwt  of 
the  exciting  dynamo.  If  working  with  aahant- 
dynamo,  the  plan  adopted  by  £dison,  of  mtro- 
duoing  a  redstanoe  into  the  diunt-drodt  might  M 
employed,  fio^  in  aU  these  cases,  that  C  x  B 
may  be  constant,  something  must  be  done,  eitber 
in  the  way  of  reducing  speed,  or  introducmg 
resistance.  It  is  easy  to  hare  an  inftmment 
recording  E.M.F.  at  terminals  of  each  machm^ 
which  might  nog  a  bell  when  the  £.  BC.F.  vanel 
appreciably,  and  thus  call  attention,  so  thtt  the 
requidto  adjustment  might  be  made,  or  wio» 
system  by  which  the  resistance  misht  be  mm- 
duoed  meohanioally,  might  be  devised.  These  de- 
tails, we  shall  not,  howcTcr,  oondder  at  preee^ 


OONVBOTION  OF  BATTBBT  CABBOV. 
[20234.1-1  Bsa  to  bring  to  the  notice  of  the 
readers  of  the  Enolish  hucsAino  a  ample  and 
effectiye  plan  I  have  dedgned  for  the  copnectim 
of  battery  carbon.  A  binding-Berew  may  be  used, 
or  in  lieu  thereof,  a  piece  of  bright  copper  we 
With  the  end  fiattened.  But  now  for  the  descrip- 
tion of  the  plan.  Bore  from  the  centre  of  the  top 
of  the  carbon  (a  block  is  most  suited  for  this  plm) 
a  fin.  hole  for  about  lin.  down,  with  a  fin.  dm 
or  centro-bit  Then  mdt  some  lead  over  the 
kitchen  fire,  and  pour  it  into  the  hole,  fllliof  it 
The  binding-screw  may  be  put  in  the  lead  when  it 
U  stiU  mdted,  or  hdd  wliile  the  lead  ubemg 

Kured  around.  The  carbon,  preparatory  to  the 
kding,  should  be  dighU?  enlarged  at  the  base  of 
thehole,  as  abowa  at  Fig.  1,  or  better  stiO,  ssd 
Fig.2,whidihas  two  holes  bored  atrigbtsDflss 
to  the  large  one,  with  their  ends  •toppcdop 
with  any  siutable  material,  such  as  a  coik  or  pieos 
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of  wood.  This  plan  preyeots  the  l«ad  falling  out, 
ai  it  contracts  when  cold.  The  hindin^- screw  may 
he  easily  remoTed,a8  it  leaves  a  thread  in  the  lead- 
top.  Iliis  plan  is  a  very  simple  one,  and  saves  a 
great  deal  of  lead,  as  in  the  other  methods  a  lead 
cap  is  melted  right  around  the  carhon  head,  thus 


F-/  G  .  I 
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using  a  larger  quantity  th&u  in  the  plan  I  have 
set  forth.  In  a  carhon  plate  which  is  too  thin  to 
allow  of  a  hole  being  bored  in  the  top,  a  hole  may 
he  sunk  in  the  flat  side  rig[ht  through  (and  counter- 
sunk aaeh  side),  thus  havmg  the  binding- screw  at 
a  rii^t  angle  to  the  carbon.  I  hope  this  will  be 
of  some  use  to  our  readers. 

Beetle  Ornshera. 


REPLIES  TO  QUERIES. 

•#♦ 

%*  In  thsir  atiiwertt  Correspimdenit  are  re- 
i^fiUiy  requested  to  mention^  in  each  instance^  the 
tUle  ana  number  of  the  query  asked. 


[46398.1--L.  *ndH.  W.  Bnginea.-  956,  Charles 
Dickens,  Feb.,  1882.  stationed  at  Manchester  (167; 
know  nothing  of  otners. — DxTBLiir. 

[46403.1— Cottage  BnUdinc  (XT.a.)— ''Em- 
ployment^* has  a  very  good  notion  of  a  cottage. 
Five  rooms  14ft.  square  would,  I  should  say,  form 
avery  fair  sample  of  a  house.  Here  is  a  pessible 
arrsngement  of  such  a  house.    The  various  quanti- 


?,fiienlaoes;  C,  oopper;  L.  borrowed  light;  D, 
ciooxs ;  W,  windows ;  E,  ridge  of  roof. 

tiss  of  different  materials  may  be  easily  computed 
by  drawing  out  the  sketch  on  a  very  elementary 
ronn.  I  snould  think  the  cost  would  be  abeut 
€500,  if  put  to  oompetition.~I>irTOV. 

[46648]— Ohlmney  on  Girder  (Xr.a.)-.If  the 
dumney- breast  does  not  project  more  than  the 
thiftkness  of  the  wall,  it  may  be  either  brought  out 
oa  corbelling  in  narrow  steps,  or  built  upon  a  Sin. 
Toric-stone  landing,  the  fall  length  of  the  breast 
and  fuU  width  of  waU.  If  anywhere  in  the  Metro- 
politan district,  do  not  forget  the  20th  section  of 
ths  Metropolitan  Building  Act.— Dxttok. 

[46470.] -Dlafframa  of  OsolUating  Bnglnea 
as  on  London  Hirer  (Xr.a.)— «*An  Old  Fitter" 
wiU  at  once  see  by  my  rude  diagram  how  the  dia- 
Kams  can  be  taken,  as  I  have  often  taken  them— 
hot  oaanot  say  if  as  on  London  river,  as  I  am  too 
ur  North  for  that  A,  large  spider-grooved  wheel, 
cttcunfereDee  a  fraction  more  tnan  length  of 


engine-stroke ;  B,  small  grooved  wheel,  circum« 
f eience  sufficient  to  give  indicator  neceesaJT'  travel ; 
C  are  two  brackets  screwed  into  cylinder -cover. 


ELEVATION 
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with  bearings  for  spindle,  on  which  the  two  grooved 
wheels  are  keyed ;  D,  .small  spiral  spring  fast- 
ened on  spindle  and  at  G,  so  as  to  keep  cora  tight 
atF;  E,  sup|K)sed  indicator;  F,  piston-rod  head, 
with  small  pin  where  cord  is  attached  to,  and 
working  over  the  large  grooved  spider- wheel.— 
Cabino. 

[46505.]— Korable  Stave  (TJ.a.)— Formovable 
stage  36ft.  by  24ft.,  frame  together  nine  trusses,  as  A, 
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of  3  by  '3  timber  for  sills,  uprights,  and  stmts,  and 
3  by  4  heads ;  set  these  trusses  upon  the  tables,  as 
shown  on  B,  and  connect  togetner  with  ties  G, 
Sin.  by  2in.,  three  to  each  truss,  firmly  secured  by 
hooks  and  eyes  or  pins,  and  stiffened  by  pieces  D, 
3  by  2,  whicn  are  fixed  to  the  trusses  A  by  hinges, 
and  secured  to  ties  G  by  oabin-hooks.  The  joists  E, 
7in.  by  Sin.,  to  be  notched  down  over  trusses  so  as 
not  to  shift,  and  placed  12in.  apart.  The  floor  may 
be  of  U  boards,  ledged  and  tongued  in  pieces,  3ft. 
by  12ft. ;  these  pieces,  if  screwed  down  to  joists, 
each  with  six  screws,  will  keep  all  firm.  The  front 
can  be  filled  in  with  boarding,  ledged  and 
tongued,  and  screwed  at  intervals  to  the  ends  of 
joi^.  Gost  about  £50,  and  will  pack  into  space 
24ft.  by  4ft.  6ln.  by  4ft.— Drrrow. 

[46804.]  —  Famitnre  Oleanlnff.— Some  cold 
tea,  the  leavings  after  your  breakfast,  if  vou  have 
nnt  been  drainmg  your  teapot  too  d^.  will  remove 
a  great  deal  of  **nasW  black  stuff"  from  your 
furniture.  Wet  a  small  piece  of  soft  woollen  or 
linen  rag  in  the  tea,  then  wash  your  chairs,  or 
tables,  or  bannister-rails;  then  d^  with  a  vei]y 
soft  duster  and  plenty  of  **  elbow-grease."  It  is 
a  valuable  remedy  for  dondy  spots.  Never  rid> 
with  ** varnish"  or  *' polish"  without  a  washing 
fiirt.— H.  O'B. 

[46828.]  —  BaUway  Brakes.  —  The  G.W. 
vacuum  brake  is  created  by  elector,  and  maintained 
bypumpi  and,  I  believe,  differs  only  from  the 
Midland  in  the  constructiou  of  the  <  cylinder.  It  is 
a  two-minute  brake,  but  some  cylinders  take  longer 
to  leak  off  than  others.  I  onoe  timed  a  cylinder 
to  four  minutes,  the  wheel  being  locked  for  two 
yards  when  the  train  started.  The  only  complaint 
the  drivers  make  against  this  brake  is  that  it  does 
not  **hold"  loBg  enough,  which  (as  on  the 
Ifidland),  is  the  result  of  the  power  leaking  away 
in  so  short  a  time.  They  are  all  of  opinion  that 
the  brake  would  be  much  more  serviceable  if  it 
would  remain  on  until  released.  In  order  to  apply 
the  brakes  on  each  carriage  as  nearly  as  iKMsible  at 
the  same  moment,  a  valve  is  provided  in  each  van, 
so  oonstmoted  that  any  sudoen  increase  of  pres- 
sure in  the  pipe  instant! jr  causes  the  valve  to  open 
automatically  and  admit  a  supply  of  air  after 
which  it  doses  again  by  its  own  weight.  The 
driver  is  required  to  have  lOin.  of  vacuum  on 
starting,  and  not  leas  than  20in.  when  the  train 
is  runnmg,  and  in  descending  inolines  the  vacuum 
brake  is  to  be  used  in  preference  to  the  hand 
brakea.  I  hear  the  L.  and  N.W.  are  fitting  a 
vacuum  brake  to  their  Irish  mails.  Gan  Mr. 
Stretton  say  whether  this  is  correct,  and,  if  ao, 
what  brake  it  is  ?  I  think  they  have  made  a  great 
mistake  in  not  fitting  the  Westinghouse  to  their 
stock— a  system  we  should  like  to  see  adopted  by 
this  company. — ^Nobtk  Stab. 

[46847.]— Bquation.-!  do  not  think  that  the 


introduction  of  the  arithematiod  progression  into 
the  solution  of  this  interestixig  problem  helps  us  in 
any  way.  By  its  aid,  Mr.  Davies  proves  that  zx 
a  9  +  xyli;  but  this  can  be  obtained  directly 
from  equations  {e)  and  {d) ;  so  we  have  the  same 
difficult  as  before— viz  ,  the  eigne  of  the  two  sides 
of  the  equation  after  completing  the  squares  and 
takinff  the  square  roots.  My  meaning  will  be  made 
clear  oy  the  following  equation  :— 

(5  -  4)  =  -  (3  -  4) 

whidi  is  evidently  correct ;  square  both  sides,  and 
we  get 

(6-4)»=(3-4r. 

Now  take  the  sj^uare  roots,  and  note  the  signs 
which  I  will  put  in  words  to  prevent  mistake. 

Minus  (  \  plus   ( 

or     {   6-4    }     =       or     {   3-4 
plus.   (  I  minus  ( 

This  is  only  correct  if  we  take  the  upper  signs  or 
the  lower  for  both  sides.  It  wiU  not  do  to  take 
the  npper  sign  of  one  side  and  the  lower  sign  of 
the  other  dde,  unless  each  side  happens  to  be  =  0 ; 
but  in  the  problem  we  are  trying  to  solve,  we  can- 
not take  this  for  granted.  This  diows  us  that  it 
is  quite  posdUe  to  solve  a  quadratio  in  the  usual 
way,  but  that  the  result  mav  be  mideading  unless 
we  attend  to  the  dgns  of  both  ddea.  As  a  further 
proof  of  the  fallacy  of  this  method  of  solving  the 
problem,  let  us  take  the  same  original  equations, 
but  with  different  values  for  the  symbols ;  suppose 
jf  +  y  +  «  SI  21 ;  a:«  +  y«  +  «»  =  163  ;  «y  =  Sa: 
fs-y).  ItwiU  befoundthato?  «6,  y  =6,2  s 
9,  will  satisfy  all  the  equations;  but  if  the  method 
of  solution  as  given  by  Mr.  Davies  be  adopted,  we 
will  obtain  ;ry  s  24,  zy  a  72,  which  is  evidently 
wrong.— M.I.O.E.,  Bath. 

J46847.1— Bauatlon.— Mr.  Lane  Davies'  second 
ution  (p.  358)  is  identical  with  his  first  (p.  226)  ; 
for,  though  by  multiplication  he  obtains  from  (e) 
and  {d)  an  equation  (8)  which  is  independent  of 
either  separately,  he  substitutes  in  it  a  value  of  r^r, 
which  is  derivable  from  {c)  and  (d)  jointly,  and 
thus  obtains  an  equation  that  can  depend  only  on 
the  result  of  eliminating  zx  from  {e)  and  (<0>  ▼)>•> 
^  xy  +1  V2  s=  9  (e).  The  substitution  might  just 
as  well  have  been  made  at  first,  and  then  the 
equations  to  be  multiplied  together  would  have 
been,  as  in  the  first  solution,  merely  varying  forms 
of  the  single  equation  {e).  The  method  is  thus 
praotioally  an  attempt  from  one  equation  («),  of 
the  form  iJEy—  3s  +  (6-|  ys),  to  obtain 
another  i  xy  —  3  «  —  (6  -  }  ys)  independent  of 
it,  and  shows  that  Mr.  Lane  Davies  has  not  yet 
quite  mastered  the  fallacy  underlying  the  school- 
boy-proof, that  1  B  0,  which  is  of  the  same  nature. 
His  mistake  in  the  second  solution  is  in  taking  the 
value  of  tx  from  the  '^progresdou"  without 
tracing  its  origin,  tiieprogretdon  it»elf  being  aliso- 
lutely  usdess.  Mr.  Lanti  Davies  does  not,  how- 
ever, quite  understand  (p.  312)  when  equations 
are  identical,  so  that  he  may  not  at  once  assent  to 
the  above  criticism  ;  but  that  his  method  is  wrong 
may  be  proved  by  showing  that  it  leads  to  an 
infinite  numt>er  of  solutions.  After  substituting 
the  vdue  of  at  in  (0),  reducing  the  square 
and  dividing  throughout  by  3,  he  adds  36 
to  each  dde  to  make  it  a  perfect  square; 
if  instead,  we  add  27  ■{.  n*  ~  {n  -  3)  xy,  and 
(»  -  9)«  +  }  (»  -3)  cy  to  the  left  and  right-hand 
sides  respectivdy,  »,  bein^  any  number  whatever, 
and  these  quantities  being  equal  by  virtue  of 
equation  («),  we  again  make  both  sides  perfect 
squares,  in  the  form  (J  ary  -  «)•  =  (9  -  «  -  J  zy)\ 
wnence  the  method  would  giive  xy  ^2n^zy  ssZ 
(9  —  n\  and  so  «  s  =  9  +  n,  their  values  being 
6.  18,  12  only  in  the  particular  case  when  fi  a  3. 
liiat  this  spedd  case  should  suit  the  original  equa- 
tions is  only  by  aoddent;  if  for  11  and  49  m 
equations  fl)  and  (2)  were  substituted  47  / 10  V  6. 
and  769  /  20,  we  should  still  get  equations  {b)  and 
{fi) ;  but  would  have  to  take  n  «  6.  We  should 
get  the  above  indeterminate  values  of  xy  and  zy  by 
direcUy  sdving  (e)  in  the  ordinary  way:  if  tnen, 
having  found  that  oixt  by  substitution  in  {fi)  or 
((f),  we  deduced  the  values  of  :r*,  y",  z*,  and  substi- 
tuted them  in  (2),  we  shall  get  i  «i  (9  +  n)  /  (9  -  n) 
+  6  «  (9  -  n)  /  (9  +  ^  +  %  (81  -  ««)  /  n  =  49, 
or  49  t^  -  282  n'  +  1782  »*  -  23814  n  +  59049  »  0 
as  the  biquadratio  equation  whose  four  roots 
are  required  to  give  us  the  necessary  four  values  of 
x^  y  er  z.  One  of  these  is  3,  another  6*977811  very 
nearly,  and  the  others  imaginary.— B.E.fi. 

[46859.]— Indigo  Blue  Dyeing.— The  differ- 
ence between  B.  HoUiday  and  Sods'  method,  which 
was  invented  by  Ldande  and  Shiitzonberger,  and 
the  woad  vat  consists  in  the  use  of  bisulphite  of 
soda,  zhic  dust  and  lime  instead  of  woad,  ftc. ;  the 
process  is  protected  by  patent,  and  the  onlv  license 
fee  required  is  an  undertaking  to  buy  theohemicals 
from  A.  Holliday  and  Sons,  who  give  all  particu- 
lars, and,  if  required,  send  a  dyer  to  teach  the 
process.  The  advantages  are  that  one  vat  answers 
for  both  woollen  and  cotton  by  uaicg  it  either  hot 
or  cold,  according  to  the  material  to  be  dyed.  The 
vat  is  set  in  a  very  short  time,  and  the  bath  can  be 
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eshaiiated~t*0.,  all  th«  oolouring  matter  ean  be 
made  to  oombine  with  the  fibre.— S.  J.  SncFKZK. 

[48875.1— Hodel  Bleottlo  BBfflse.^The  dii- 
tenoe  between  the  inayneti  being  6*16in.  only,  I 
ihonld  not  make  the  keener  tbioker  than  1-16, 
wbioh  wonld  Itave  a  stroke  of  |in.  This  would 
make  the  mass  of  iron  of  the  keeper  objeotionablj 
small,  and  I  advise  yon,  therefore,  toplaoeyonr 
magnets  3-16  farther  apart  aad  to  make  the 
keeper  ^in.  thiok,  which  would  leave  the  stroke 
nnaltered.  Make  the  middle  part  of  keeper  6- 1 6in. 
thiok,  and  sorew  into  its  centre  a  rod  3-16in. 
thiok  fBE  in  the  sketch),  the  other  en4  skewiog 
into  a  boss  at  the  lower  edge  of  the  beam.  B  £ 
should  have  a  projection  of  the  side  turned  towards 
F  and  MM  M,  with  a  1-16  hole  for  a  pin,  to  which 
is  connected  bv  means  of  a  fork- joint  one  end  of  a 
1-16  wire.  This  wire,  I  believe,  is  what  "K.  W." 
has  denoted  1^  N.  The  other  end  of  N  is  similarly 
connected  to  a  boss  and  pin  on  F,  the  latter  turning 
on  a  pivot,  which  mi^  be  formed  bv  a  stud  screw- 
ing into  one  of  the  fly-wheel  standards  (I  I  in  the 
sketch).  «*B.  W."  has  indicated  the  pivot  in 
Fig.  S  just  above  wires  2 ;  find  its  best  posrtion  by 
trml.  All  the  connections  are  distinctly  shown  by 
•*B,.  W."  in  Fig.  2.  The  length  of  your  orauk 
should  be  half  the  stroke  of  O,  which  is  about 
3^16in.  (Bather small,! think.)  Ihopetheseiew 
remarks  will  be  useful  to  you.  although  it  is  mere 
Ukelythat  by  this  time  «'ll.  W.'s'*  engine  made 
many  a  thousand  revolutions.— B^  Rajxtbaos,, 


146993.]— Oonaumption  and  Homoeopathy. 
— ^There  are,  no  doubt,  special  hospitals  for  con-* 
sumption,  but  'scarcely  one  in  ■  which  a  specified 
drug  is  used.  Above  all  things,  avoid  becoming 
an  inmate  of  a  consumption  hospital ;  but  seek 


[46929.]— Iron  in  Water.— As  no  one  elsehas 
replied,  1  venture  te  suggest  that,  as  feirons  car- 
bonate is  held  in  solntiou  by  the  presence  of  free 
carbonic  acid,  the  addition  of  milk  of  lime  to  the 
water  would  precipitate  it  very  quickly.  Pro- 
bably, if  arrangements  could  be  made  for  blowing 
air  through  the  water,  the  same  effect  might  be 
produced ;  but  that  might  be  mere  expensive  than 
the  adoption  of  Claik*s  process  f  cv  voftening  water. 
IflTN.  l5oB. 

[46932.]— Telegraphic  Snciaeering.- If  Mr. 
Shone  would  write  to  the  Secretary  to  the  Post- 
master-Qeneral,  or  to  Mr.  Graves,  the  engineer- 
in- chief,  he  would  no  doubt  obtain  an  intuoation 
of  whereabouts  he  would  find  the  information  as 
to  the  telegraphs  engineering  service.  Failing  a 
reply  from  either  of  tuose  gentlemen,  which  is  un- 
liksfy,  I  should  write  direct  to  tbe  Civil  Service 
Commission,  Cannon-row,  S.W. — ^Nun.  Dob. 

[46936.]— Steam  -  LaoiMh.— On  p.  410,  No. 
87o,  you  will  find  some  details  which  may  assist ; 
but  in  the  last  three  or  four  volumes  there  have 
been  many  replies  about  steam-launches.— Nun. 
Dob. 

[469i0.][— Soap-Uaklng.  — Many  thanks  to 
'*  Pygmalion  Phibbs*'  for  his  able  assistance.  I 
have  now  got  the  book  he  recommended,  and  find 
it  will  be  of  great  service.  I  should  be  glad  if  he 
would  give  mo  an  instance  of  a  **  standard  add 
solution."  That  would  be  of  use  to  me.  Mr. 
Edward  Thomas  Sootf  s  warning  has  surprised  me, 
as  I  understood  ths  duty  was  talcen  off  some  years 

ago.— SVSKBZA. 

[46947.]-Z«MoiLin  AMaying.— In  Yob.  ZII. 
to  XV.,  there  are  several  -papers  oa  assaying, 
chiefly  lead,  capper,  and  silver,  which  appear  to  be 
just  the  kind  of  bints  the  querist  wants.  As  to  a 
book,  I  suppose  he  oould  have  nothing  better  than 
««MitcheU^i  Manual  of  Practieal  Amaying,"  pub- 
lished by  Longmans.— B.  G.  M. 

[46960]  —  Oompoaition  Gas-pipe.  —  This 
pipiog  is  Miade  of  an  alloy  of  lead  and  tin,  but  the 
proportions  vary  in  different  factories,  and  are  kept 
as  trade  secrets.— E.  G.  M. 

[46956.] -Marine  Steam  Boilar.-^This  queiist 
should  consult  the  indices  of  the  last  four  volumes 
or  so ;  he  will  find  a  great  many  hints  about 
launch-boilers,  some  of  which  may  assist  him.— 
EesAB. 

[46960  ]— Model  Bleotria  X«amp.— The  engine 
and  boiler  described  could  not  be  made  to  give 
sufficient  power  to  work  a  dynamo-machine 
capable  of  supplying  curzeat  to  an  deotric  lamp. — 
Nmr.  Dob. 

r40982.]  —  Oolouring  Sorew- Heads.  —  If 
'*  Steadfast  *'  wiU  refer  to  p.  64,  No.  861,  he  wiU 
find  full  directions  for  bluemff  watch-screws — an 
art  that  has  been  frequently  descrit>ed.  As  to  the 
blueing-pan,  anythiog  in  the  shape  of  a  thin  iron 
pan,  to  be  h^Id  over  gas  or  a  charcoal  fire,  will 
answer.— T.  P. 


9.]— Stoppage  in  Pipe.— The  best  remedy 

is  to  prevent  the  accumulation.   The  pipe  should  be 

4in.,  laid  direct  to  the  drain,  without  the  slightest 

bend,  if  possible.     A  **  small  quantity  of  water 

running  day  and  oight "  is  exactly  the  mistake  so 

frequently  made   in  sanitary  arrangements.     A 

tlM^ttgh  flush  at  intervals  o^  say,  six  hours  or  so. 

would  be  immensely  preferable.     The  spirits  of 

s  is  good,  but  it  is  tbe  **  flush  "  of  water  that 

Id  be  seen  to  fn  all  cases  of  drain -pipes.    The 

cation  of  driblets,  or  constanttiiekiing,i8  both 

ef  ul  and  useless.- Nxm.  Dob. 


may  take  tbe  whole  contents  of  a  homoDopathio 
medidne-chest  without  deriving  any  benefit. — 
Oxo2r. 

[47023.]— Sea»Sickneas.— A  pinch  of  eaitron. 
folded  up  in  thin  paper  or  muslin,  and  worn  next 
the  skin,  just  upon  the  pit  of  the  stomach,  is  a 
remedy  for  this  treublesome  andofttimes  dangerous 
malady.    It  is  surely  worth  trying.- H.  0*fi. 

[47060.]  — Hot- Air  or  Vapour-Bath.  —  If 
Isabelle  Stuart  will  write  to  me  direct,  I  will  send 
her  the  full  description  of  a  simple,  costless  system, 
by  means  of  which  instantaneous  cold,  warm,  hot* 
air  bath,  cold,  tepid,  warm,  shower,  or  pulverised 
water,  or  eteam-bath,  can  be  obtained  at  will  in 
every  house,  either  plain,  perfumed,  or  medicated, 
without  extra  expense ;  also  the  the  means  of 
modifying,  ventilating,  petfomiog,  medicating, 
warmmg,  refreshing,  drying,  &o.,  Uie  atmosphere 
of  any  apartment  at  will— it  being  the  object  of  a 
patent  of  mine.  She  will  be  at  Uberty  to  work  it 
in  a  hygienic  establishment,  or  to  use  it  person- 
alljr,  and  make  it  public— Cn.  Babacbb,  Mor- 
ohain,  par  Nesle,  Somme,  France. 

[47070.]— To  Mr.  Alien.— I  should  Uke  to  make 
a  remark  on  the  statement  made  by  Mr.  A.  H. 
Allen  that  arsenic  is  such  a  common  impurity  in 
aniline  colours,  that  it  is  hardly  fair  to  the  Eoglish 
manufacturers,  since  they  use  the  arsenic  method 
for  the  production  of  magenta :  the  poisonous  body 
Ib,  however,  removed  before  the  magenta  is  in  a 
saleable  state,  and  the  hjdroohlorate  of  roeaailine 
formed.  It  would  be  interesting  and  instructive 
to  hear  what  quantity  of  arsenic  has  been  found  in 
samples  of  the  aniline  colours  produced  by  any  one 
firm  of  **  coal-tar  dye  manufacturers."  Besides 
this,  the  greater  number  of  aniline  colours  are 
produced  without  arsenic;  among  them  I  may 
mention  the  azo  colours,  of  which  the  consumer 
has  a  variety  of  colours  or  shades,  from  yellow  te 
red  and  also  brown ;  the  greeos  are  not  produced 
by  using  amenic,  neither  is  cosine  and  its  uitre-de- 
nvsrtives,  both  beautiful  reds,  some  having  a  "fine 
blue  shade:  bromine  is  present  in  these.  Safftauine 
is  not  made  with  arsenic— another  pretty  red. 
Diphenylamine  blues,  and  tbe  blues  derived  from 
methyl,  beayl,  amyl,  and  ethyl  dipheaylamines, 
arefrse  from  arsenic,  sinoc  none  is  used  in  their 
produotian.  Arsenic  acid  is  Jiot  used  in^making 
violets.  May  I  ask  what  oolour  is  produced  by  the 
use  of  anenic  beside  rosawiline  ?-^.  J.  fincBEnr. 

[47098.]  ^  Bnglne  aueriea.  —  To  find  the 
ao^ttlar  advance  of  an  eogine,  draw  a  circle 
(Fig.  1),  A  D  B,  to  represent  the  path  of  the  crank- 
pin,  at  a  scale  of  Sin.  to  1ft. ;  draw  also  a  smaller 
circle,  whose  diameter,  EG,  shall  be  the  exact 
stroke  of  the  slide-valve,  and  represent  the  path  of 
the  eocentiic.  Now,  let  A  0  be  the  crank,  erect  a 
perpendioular,  BOy  at  right  angles  to  A  CD;  now, 
with  dividers,  mark  off  a  distance  0  H  in  0  D,  so 
that  C  H  equals  the  lap  and  lead  added  together ; 
erect  H  h  parallel  to  C  B,  join  C  A,  then  theangle 
D  G  A  represents  the  angle  of  advance.  To  mid 
angle  of  crank  and  corresponding  position  of  piston 
entails  a  long  explanation,  taking  up  too  mudi 
space  here.  If  the  angularity  of  the  eonneoting- 
rod  is  to  be  considered,  however,  if  "  Phenix  "  only 
wants  an  approximation,  the  following  diapam 
will  do,  leavmg  out  the  connecting-rod  or  con- 
sidering ilof  infinite  length :— I«et  the  circle  A  B  D 
(Fig.  2)  be  drawn  to  any  scale  of  the  path  of  the 


dank-pin,  then  A  D  wiU  siipreient  the  stroke  of 
the  piston.  Assume  that  B  C  is  thaorank  athalf- 
streke,  the  piston  will  be  at  half -stroke  also,  and  C 
will  repvesoit  its  position ;  let  now  the  eraok  move 
to  poMtions  E  and  F,  and  draw  lines,  Es  F/, 
parallel  to  B  G ;  the  points  e  and  /  will  mask  the 
position  of  the  piston,  and  0  E  G  F  tbe  angularity 
of  the  crank,  and  so  for  any  position  of  either 
reuuired.  With  regard  to  the  third  question, 
either  I  have  misundersfax>d  it  or  you  have  not  put 
it  dearly,  for  hydrostatio  pressure  depends  upon 
the  height  of  the  water:  therefore,  I  do  not  see 
what  the  inclined  base  his  to   do  with  it.    A 


column  of  water,  no  matter  what  diamstsr,  33ft. 
high  will  indicate  about  14-81b.  per  eqoare  intb 
pteseure  upon  its  base^  or  in  j  pifi  thnrn  snniii  cisi 
— Fbxd.  Wahkeb. 

(47126.J— XUectrlcaL— You  can  eaiily  oovsr  op 
the  cells  m  winter,  pour  on  the  surface  cf  IMa 
some  parsffin,  and  then  put  some  tow  orwadotog 
around  the  jars,  or  put  the  jars  in  a  box  filled 
with  sawdust,  or  lined  with  felt  all  rocnd  hd  u 
well.  You  will  have  no  trouble  with  then  thtn 
in  the  coldest  winter.— W.  J.  LAXiOAflTxa. 

[47126.J—Bleotriosa.— Frost  docsintetfssewith 
the  workmg  of  Ledanch^  batteries  to  a  eaioTu 
extent.  I  once  fitted  some  up  in  en  expcssdfboe, 
and  they  were  ruined  by  the  frost  in  winter; 
whereas  some  of  the  same  cells  plaesd  ina^sd- 
room  have  been  working  over  two  yease,iiidst 
the  present  moment  ring  the  bells  shs^.  It  li  of 
the  utmost  importance  where  amateurs  plseelbeie 
batteries;  and  another  matter  worth  their  notice 
is :  I  make  all  my  cell  coimections  with  solder  (or 
else  have  the  binding  screws  outside  box),  ss  a 
frequant  source  of  failure  is  corroded  sonneCliQBi ; 
joining  cells  together,  the  sal-aounoniacquiekly 
attacks  the  brass  should  any  get  spilled.— 
EuBor&i. 

[47138.]— Tapering.— I  should  advise  **  Ex- 
perimenter"  to  get  a  large- siae  steel  pendU 
sharpener,  and,  if  too  small,  use  it  as  a  model  ia 
having  a  larger  one  made.  It  consists  of  a  aiople 
piece  of  ocned  steel  tube,  with  one  edgeshaipsnsd, 
and  the  price  is  usuaUy  one  penny  at  any  stationst*B. 
— JohnHals. 

[47142.]— Mar  auetry.-In  answer  to  the  letter 
part  of  **  J.  K.*s*'  query,  he  should  writs  io 
Harger  Bias.,  Settle,  Xotks.,  for  speotmeas  snd 
prices  of  marquetry  veneers.— CoiaiaiiiHnr. 

[47143].— Aluminium.— If  Wm.  John  Grey 
knows  a  good  and  easy  metiiod  of  eepsntingtbe 
aluminiam  alloy,  axid  would  divulge  the  saomtoa 
consideration,  there  is  im  reason  why  hedioaldaot 
be  paid ;  but  as  to  my  demand  being  *^rather  a 
cool  request,*'  I  canuot  see  where  the  difference 
Uee  between  my  query  and  a  thousand  lAhers 
whidi  are  constantly  asked  and  kindlv  aad 
gratuitously  answered  by  some  of  **oars,"alttioBgk 
**  something  for  nothing  "  is  not  very  often  attsin- 
able.  I  qatte  believe  with  Mr.  Grey,  that  wheal 
can  work  my  invention  it  will  be  very  remuBcm- 
tive,  especially  as  I  believe  there  is  a  grsatfntore 
for  aluminium  in  the  manufacture  of  electrioal  ap- 
paratus, &c.,  its  lightness,  conductive  power,  and 
non-oxidisable  qualities  being  far  superior  to  the 
metals  usually  employed.  Unf ortauately  for  me,  1 
am  in  no  way  connected  vrith  metallurgical  skilled 
labour, -and  the  diffioolty  of  devalopii^  my  dii- 
covery  will,  no  doubt,  oousist  in  my  not  bemg  ahls  to 
meet  with  someone  to  wotk  it  for  me.  I  know,  bat 
have  not  yet  tried,  the  separation  of  Aland  Za 
by  "Tolatiliaiog  the  Zn  ;  then  there  is  onpeUing 
atso-'both,  1  think,  expensive  processes.  I  bsve 
obtained  the  metal  nearly  pure,  owing  to  its  meltiog 
point  being  higher  than  Zo.  At  the  melting  point 
of  Zu  the  Al  separates  out  if  the  hesJt  is  not  in- 
cssased:  but  it  is  rendered  brittle,  and  I  tudit 
very  difficult  to  keep  the  temperature  even.  Iben, 
again,  there  are  other  metals,  aa  I  befcee  stated 

ian  impure  alloy)  ;  these  have  to  be  separated,' bat 
have  no  doubt  the  alloy  ae  formed  <will  prove 
valuable.  It  is  much  harder  than  zinc,  does  not 
oxidise,  and  will  take  a  high  polish.— 2zua 
Naibn. 

[47144.]— Bending  Wood.— "W,  P."  shonld 
make  a  steam-chest  of  good,  sound,  red  deal, 
about  1^.  thick,  of  oonviDnient  size,  to  hold  wbst 
he  hss  to  steam-say,  3ft.  Gin.  by  9in.  Put  white- 
lead  on  the  jomts  in  nailing  it  tofether.  Pot  some 
kind  of  simple  safety-valve  to  it,  and  eoansctto 
Isvge  tea-kettle,  with  lid  temporarily  fastened 
down.  Best  kind  of  wood  for  hsniHng,  aih  sod 
elm.  lehoald  have  s«id  hia  eteam<kQhest  should  be 
madewith  one  end  loose  for  pntthrg  stuff  in  which 
can  be  fastened  with  screws.— Collooioit. 

[47147]  —  Photographic.— The  size  of  sey 
object  produced  on  the  screen  is  dependent  on  the 
length  of  focus  of  the  lens  employed,  aad  tbe 
distance  of  the  lens  from  such  object.    The  sise of 


the  object  may  be  increased  esUiar  by  lesssaiig 
the  distance  from  the  object,  or  by  nsiagalpiaof 
longer  focus.  A  ^-plate  lens  being  ol  io^gofa^ 
than  a  i-plate one,  will,  of  oooree,  giie  the  oifpKt* 
in  the  same  view  larger.  The  lengtheaip^  ill  the 
camera  may  be  from  the  front.  t>oe  of  Ifaswv. 
Lancaster's  lenses  could  no  doubt  be  used  w^h 
your  camera.    Write  to  them  f  ^r  partiouUis.— N. 

MAGKXK. 

[47147.1  —  Fhotographio.— The  -sisa  «f  the 
object  on  a-photo.  depends  upon  Ike  Iseoi  0f  lbs 
lens,  and  tha  distance  you  are  from  the  «b|sct. 
Thus,  on  a  i-pbite  view,  the  distaaoe  is  of  coons 
minute,  whereas  oa  a  i«pUUe  the  diitanoe,  tbough 
bearing  exactly  the  same  proportion  to  ths  fore- 
ground as  in  th^  i-plate,  will  seem  to  be  aveh 
more  distinct.  You  must,  io  pbotogiapby,  Mo 
your  eye  to  pick  out  subjects  that  ha«wffl« 
DonH  get  just  one  object  in  the  focegromid  acd 
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theD  an  immcnie  stretoli  of  distaaoe ;  the  smaUett 
object  imagixmble,  thrown  into  the  piotare  et  the 
right  Bpol,  inal[es  a  bad  picture  into  a  good  one. 
A  dog  even,  or  »  horae,  or,  better,  a  humaa  being, 
makea  the  Tiew  mnch  more  interesting.  Look 
and  stndy  all  flrst^cUas  paintings^  uid  yoo  will 
find  that*  the  paintings  have  a  harmony  in  all  the 
detulf;  ftome  one  part  arresting  the  «ttentiont  and 
yst  not  at  the  cost  of  all  other  parte  of  painting. 
Try  to  select  sab|eots  well  grouped,  so  that  distance 
is  broken.  The  lostantograph  lens  can,  of  oonrse, 
b6  used  on  any  camera,  bat  you  cannot  nse  a  &• 
plate  lens  on  a  quarter  camera ;  better  get  rid  of 
prssent  camera^  and  get  a  J-plate  one:  then  yon 
can  take  either  J  or  J-plate  views  at  will.— W.  J. 

LA5(USTEB. 

[47U8.]  — Fofffllaff.— Ton  must  look  fnrthcv  for 
the  cause  of  yoor  plates  fogging.  The  smeU  of  sise 
woald  not  affect  them,  partioalarly  in  the  short 
time  they  must  hare  been  ezpoeed  to  it.—N. 
Magkzb. 

[47148.]— FofiTglnff.— I  should  very  much  doubt 
tvD  thicknesses  of  bJack  twill  being  light<^^t. 
Ton  should  hare  a  Sickness  of  raby  oioth.  I  have 
had  light  through  three  tbiokneases  of  twill,  &c, 
and  one  cannot  be  too  careful  in  using  the  gelatine 
plates.  Why  don't  you  develop  with  p3rro., 
brosaide,  and  ammonia  F— then  you  can  restrain 
with  the  bromide,  and  may  obtain  a  thin  negative, 
f  fXRn  whieh  yon  could  obtain  a  transparency  and 
then  a  stronger  negative.— W.  J.  LascAsamR. 

[^7149.] -Changing  Plates.— As  a  very  UtUe 
cement  at  the  comers  of  the  plates  would  answer 
the  purpose  named,.!  should  say  that  glue,  gum, 
or  anything  almost,  might  be  used  without  detri- 
ment to  the  films.  But  how  do  you  intend  to 
insure  the  plates  being  firmly  and  evenly  pressed 
against  the  rabbet  of  the  dark  slide  ?— without 
which  the  image  would  be  more  or  less  out  of  focus. 
— W.  BoBursoN,  Jujr. 

[47149.]— Changing  Platee.— You  can  fasten 
your  plates  very  securely  together  with  small 
well-gummed  labels  at  the  comers,  and  the  slight 
amount  of  moisture  reqaired  will  not  hurt  the 
plates ;  bot  if  you  use  dooUe  baeks  I  don*t  see  how 
you  will  ba  able  to  use  plates  thus  cemented, 
unless  yon  piek  out  plates  of  exactly  the  same 
thickness,  the  thickness  together  being  equal  to 
exactly  the  diatance  apart  of  the  rabbets  of  the 
slide.— W.  Macxib. 

[47149.1— Ohaagliiff  Plates —Probably  a  thin 
band  of  liquid  glue  would  do  all  you  want ;  but 
you  would  require  a  pi«oe  of  black  cardboard  be- 
tween eaoh  pair  of  plates ;  then,  if  the  glue  was 
brushed  cdosig  one  end  of  the  oardbeaid,  and  this 
laid  betwecB^  the  two  plates,,  yon  wwld  be  able  to 
remove  it  wttbentdamaginveitlieit^  tha  plates. 
The  French  poHoh  would  not  hold,  I  am  afraid, 
sufficiently  to  keep  the  plates  from  moviog  their 
relative  positions.  Have  the  plate- box  made  to 
carry  two  plates  in  each  division.— W.  J. 
LAMOABrnsm. 

[4T150.1— Steam-Engines.- It  is  required  to 
compare  ^e  values  of  two  arrangements  of 
engines,  viz  ,  a  compound  engine  with  cylinders 
16in.  and  28ui.,  601b.  of  steam  in  boiler,  60  revs, 
per  mm.,  stroke  8ft.,  and  a  coupled  engine  with  2 
cylinders,  eaoh  15in.  dfai.,  22ini  stroke,  120  revs, 
per  mi&.,  both  condensing  engines.  The  greatest 
power  in  the  compound  engine  wiU  be  when  the 
higb*>pressttre  cylinder  works  with  full  steam ;  the 
aseas  of  the  cylinders  are  nearly  in  the  proportion 
of  3  to  1.  The  stroke  of  each  being  the  same,  the 
expaoaioas  are  therefore  8,  the  co-efficient  of 
wueh  is  *666,  the  average  pressure  will  therefore 
be  50  +  15  y  -666  =  43  291b.,  say,  431b.  The 
area  of  the  large  cylinder  is  615'7inM  then 
€16-7  X  43  X  360ft.  per  min.  /  33,000  *  290  h. p. 
theocetically.  In  the  coupled  engine  eaoh  cylinder 
would  have  to  exert  146  h.p.  each  area  uf  16in. 
cylinders  =  176-7in.,  the  speed  beiog  440ft  per 
min.  Then  33,000  x  146/440  x  176  7  =  6l*61b. 
avenge  pressure  in  each  cylinder;  then  61*5  /  65  =* 
'947,  the  c^-effioient  of  expansion  which  represents 
*7  of  the  stroke  which  the  steam  would  be  ad- 
mitted in  eaoh  cylinder.  To  compare  the  two 
engines,  we  mubt  calculate  the  amount  of  steam 
required  for  each  arrangement.  In  the  compound 
engine  we  have  the  area  of  the  high-pressure 
cyhnder  ■■  201in.,  then  201  x  36  x  2  x  60  reve.  = 
S68,S20  cabio  inches  of  steam  =  602-5  cubic  foot 
pet  snin.  In  the  coupled  engine  we  have  the  area 
of  eaoh  cylinder  »  176  7in.  and22in.  stroke.  Then 
176*7  X  a2  X  2  X  120  X  -7  »  663,083  cubic  in.  per 
■tin.  ss  377*9  cubic  ft.,  and  for  each  cylinder 
377-9  X  2  =  766  8  cubic  ft.    Then— 

755*8  cub.  ft.  required  per  min.  in  coupled 

engine 
502*5  cub.  ft.  required  per  min.  in  compound 

engiutt 

253-3  cub.  ft.  balanoe  in  favour  of  compound 

engine 
-J.H. 

[47162.]^9isld*01asa.— I  am  afraid  you  ars 
lataken  about  the  object-lens  of  tieid*glaia    If  1 


the  spots  are  not  air- bubbles,  then  they  are  on  the 
Borfaee  of  the  flint,  and  are  due  to  oxidation; 
these  will  have  te  be  polished  off,  and  are  b^ond 
your  power.  You  had  better  ask  some  optician  to 
tell  yon  whether  the  marks  are  between  the  lenses 
or  not  before  you  attempt  to  alter  it,  as  in  all  pro- 
babilitjT  you  will  only  injure  the  lenses  instead  of 
improving  them.  I  shall  be  pleased  to  tell  you 
how  to  remove  the  markings  u  you  feel  that  you 
would  like  to  attempt  the  job.— W.  J.  Lancasteb. 

[47164.]— Miorosoopio.— Ton  can  nse  a  donble- 
ooncave  lens  at  the  lower  end  of  sliding  tube, 
or  if  you  have  no  sliding  tube,  mount  it  so  that 
you  can  place  it  3in.  above  the  object-lens,  A 
Barlow  lens  is  better  than  a  double-concave,  but  I 
have  no  doubt  vou  will  find  the  latter  all  you 
want.  Ton  might  get  several  of  them  from  any 
optician,  say  6,  9,  and  12in.  focus,  and  eaoh  about 
lin.  di%meter ;  then  a  simple  cell  could  be  made  by 
yourself  to  carry  the  lenses,  and  you  could  occa- 
sionallv  use  two  together  for  increasing  power 
more  than  the  one  lens  alone. — W.  J.  Lancastbb. 

[47166.]— Glazier's  Diamond  —You  can  have 
your  diamond  reset ;  send  it  to  a  good  man,  and  I 
have  no  doubt  you  will  be  able  to  use  it  for  years ; 
only  don't  abuse  it  again. — W.  J.  "Laxcabtsr. 

[47174.]— Pedal  Beeds.— I  beUeve  that  I  can 
answer  one  of  the  questions  here  put — the  last. 
My  inetrument  (one  of  Cramer's)  has  underneath 
2|  octaves  of  16ft.  notes  to  the  pedals.  Th<>se  were 
slow  in  speaking,  and  more  reedy  than  I  liked.  I 
oonoeivea  that  the  slowness  might  arise  from  the 
fact  that  the  air  enters  on  three  sides,  and  thus 
blocks  its  own  passage  and  delays  the  rarefaction 
underneath  required  for  the  first  vibration  of  the 
tongue.  I  therefore  took  all  the  notes  out,  and 
pressing  down  the  tongue  of  each,  J,  with  a  tri- 
angular file,  held  at  about  an  angle  of  60^  from  the 
top  surface,  filed  so  as  to  make  a  triangular  cavity 
in  the  inner  part  of  the  end  of  the  frame  from  side 
to  side.  I  then  adjusted  the  tongne  so  as  to  remain 
in  a  line  with  the  top  of  the  frame,  so  that  the 
wind  only  entered  at  starting  in  one  direction — 
namely,  towards  the  free  end  of  the  tongue.  I 
should  say,  however,  that  I  also  adjusted  the 
frame  closer  to  the  tongues  by  means  of  chisel  and 
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hammer  jodiciousl]^  used  not  far  from  '  -^  edge. 
Anyone  who  is  not  in  the  habit  of  making  adjust- 
ments of  harmonium  notes,  nor  had  experience, 
had  better  be  careful  how  he  undertakes  to  make 
these  alterations.  The  result  of  this  I  am  quite 
satisfied  with,  as  the  notes  are  not  %*i  alow  in 
speaking,  and  the  reediness  is  somewliat  less,  as 
might  be  expected,  seeing  that  the  triangular 
cavity  does  not  cut  off  the  wind  so  suddenly  as  the 
straight  ^nd  did  formerly.  This,  I  think,  would 
be  an  improvement  throughout  all  scales,  as  I 
found^  by  trial  on  an  octave  of  Bourdon,  the 
American  twist  did  not  improve  the  quickness  of 
speech,  but  otherwise ;  and  by  no  plan  the  same 
object  is  effected  as  to  reediness.  Anyone,  how- 
ever, adopting  my  plan  had  better  try  a  note  or 
two  first  to  satisfy  hims^.— J.  H.  HtTXLxr. 

[47176J—Varni8h.— Shellac  varnish,  1  part ; 
alcohol,  2  to  4  parts.  Or  seedhic,  2oz. ;  aandarac, 
lot. ;  aloohol,  1  pint.— N.  AfAOXiB. 

[47175  ]— Varnish — In  reply  to  "  r  ''at,"  I 
copy  from  an  article  in  the  bazaar  '*  On  Argentic 
Ghlatino-BromideDnr- plates;  their  Manufacture, 
&c.,"  by  Wm.  Starkey  Downes:— "Methvlated 
spint,  30oz. ;  place  in  a  stone  bottle ;  add  loz. 
shellac ;  then-  place  the  bottle  in  hot  water  for  15 
or  20  minutes,  and  well  shake;  next,  add  gum 
fandarac,  2ioz.,  well  powdered ;  gum  benzoin, 
2ot.  Shake  well  at  different  times,  and  let  stand 
a  day  or  two ;  then  filter.— Collodion. 

[47175.]— Fhoto.  Varnish.- You  cannot  do 
better  than  as  follows :— i  pint  of  white,  hard, 
spirit-varnish,  and  1  pint  of  metiiylated  spirit. 
STuE  cold,  and  when  dissolved  filter  cleat  '  -tugh 
the  ordinary  filtering  paper.  Now  vamish  a 
negative,  and  you  will  find  the  vamish  .. ,  jrittle. 
Add  ios.  of  castor-oil,  and  yon  wdi  have  a  vacnish 
that  is  hard  and  tou^,  and  nearly  oolourien.  one 
that  I  have  used  for  the  past  16  ysars.  Photo* 
graphers,  note.— Old  Photo. 

[47190.]— Femery.—There  are  so  many  details 
to  be  carefully  attended  to  in  keeping  a  nice 
fernery,  that  would  take  several  pages  to  enun- 
ciate, and  if  you  want  to  be  successful,  I  would 
recommend  you  to  gei  two  books,  *<  The  Fern 
Garden,"  by  Sbiriey  Hibberd,  and  *'The  Window 
Gardener,"  by  John  R.  lioUison.  Both  of  them 
contain  a  mass  of  good  information,  and  without 
it  you  will  fail.  Don't  lake  everybody's  advioe 
about  keeoittgv  the  ferns  healthy ;  everyone  of  your ! 
fnends  wul  advise  yoo,  and  evesyone  different  to  I 


the  others.  Fern-keeping  is  Tery  similar  to  the 
story  of  the  old  msn  luid  the  ats,  who,  you  know, 
in  trying  to  please  everybody,  lost  his  ass ;  and  it 
is  equally  certain  that  if  you  continually  change 
the  regimes  of  your  ferns  you  will  lose  them. — W. 

J.  L^NOiSTEB. 

[47196.]— Oaa  ▼.  Eleotrioity.— I  beg  to  inform 
Mr.  Grey  that  I  don't  ^eep  tom  cats—they  are  too 
gaseous.  O  a  the  first  page  of  our  last  number  we 
see  how  gas  is  improved  by  incandescence,  but  this 
is  not  done  without  employing  a  motor  to  aotuato 
the  blowpipe,  and  whion  would  add  to  the  cost,  as 
in  the  production  of  the  electric  light.  It  is  the 
cost  of  the  driving-power  that  stands  in  the  way. 
So  long  as  incandescence  is  produced,  the  purity  of 
the  gas  is  of  no  moment  (vide  Mr.  Sprague's  re^ 
marks),  hence  I  infer  that  the  gas  that  will  produce 
the  moat  heat  is  really  the  most  efBLdent.  Is  not 
this  the  casa  with  hydrogen  gas  ?  The  copper  and 
zinc  battery  evolves  hydrogen,  but  if  not  in  suffi- 
cient quantity  to  bum,  could  easily  be  made  .to  do 
so  by  adding  more  zinc  filings.  After  all  the  air 
has  been  driven  out  of  the  jar  or  bottle,  it  would 
bum  through  a  suitable  burner,  and  might  be  suffi- 
cient (this  is  the  question)  to  produce  incandesosnee 
when  aided  by  the  two  poles  of  the  electric  jar. 
The  wires  could  come  through  the  top  sides  of  jar, 
and  carbon  or  platinum  be  the  incandescent  medium. 
I  know  the  electricity  would  be  small,  but  I  do  not 
know  what  effect  would  be  made  by  burning  the 
two  elements  in  one  combination.  If  anyone  is 
going  to  try,  let  him  wait  twenty  minutes  after 
the  gas  is  evolved ^ind  the  'jar  closed,  before  he 
lights  the  burner  (a  tobacco-pipe  through  the  cork 
wdl  do) ;  by  that  time  the  air  wiU  be  driven  out  and 
no  explosion  will  take  place.  You  can  buy  a  bottle 
with  three  neoks  at  most  chemists,  arrange  a  stand 
for  platinum  or  carbon,  &o.  But  perhaps  all  this 
has  been  tried :  if  so,  I  only  want  to  know  the 
result  so  far  as  the  incandescent  light  is  oonesmed. 
— Fiddlbb. 

[47201 .]  —  Instantaneous  Photography.  — 
tc  Tyro"  thanks  *•  Ditton"  for  hU  reply,  and  will 
be  glad  of  any  help.  The  pUtes  were  the  *' Lan- 
caster "  extra  rapid  dry  plates. 

[47201.]  —  Inataataaeona  Photography.  — 
There  is  little  difficulty  in  obtaining  instantaneous 
photogcaphs  of  clouds.  Your  faiuire  ia  probably 
owing  to  one  of  the  three  f (lowing  causes : — Too 
slow  plates,  too  small  aperture  in  lens,  or  too  weak 
developer.  — W.  JSUxBUStaov,  Jvnt, 

[47206.]- Dry-plate  DoTeloper.- Citric  acid 
would  be  useksB,  as  it  does  not  keep  well  itself.  A 
little  nitric  or  glacial  acid  would  be  bettor ;  but  in 
strong  solution,  25gr.  or  upwards  pyro.  keeps  a 
lon^  time  wiUiout  any  addition.  Methylated 
spint  in  the  proportion  of  onepacty  to  two  or  three 
of  water,  materially  assists  in  keeping  solutions  of 
gelatine  good,  and  has  no  injurious  action  on 
prints^— W.  BoBZNSOif^  Jun. 

[47210.]— Pedometer.— This  inttrument  does 
not  indicate  speed,  but  distance  only.  It  is  regu- 
lated according  to  length  of  stride.  I  have  one 
divided  into  spaces  indicating  80  yards,  and  regu- 
lated it  thus :  Measured  a  distance  of  10  yards,  and 
walked  over  the  space  in  my  ordinary  stop.  I 
found  I  took  12  stsps  =  96  steps  in  80  yards.  I 
then  altered  regulator  till  96  beats  of  lever  moved 
indicator  oaa  apaee  (indicating  80  yatdsH  turning 
screw  to  right,  for  stosrer,  or  vice  versA.  Of  course, 
thft  shorter  the  step  the  slower  it  must  be  set. — 
G.  M.  J  B. 

[47210.]— Pedometer^— If  yomaisan  ordinary 
pedometer,  then  the  lavger  di^  will  give  ywds,  and 
the  ssmUst  dial  miles.  You"  wBi  have  to  regulato 
it  se  that  when  you  have  walked  a  measured  mile 
then  the  fingess  both  indicate  one  mile— that  is, 
the  small- finger  points  to  1,  and  the  larger  finger 
has  gene  once  roand  and  points  to  0 ;  if  this  finger 
is  on  either  side  of  0,  then  you  must  regulato  the 
little  seiew  at  the  baok  until  the  indications  agree 
with  the  measured  distaaoes.— W.  J.  LANcasrsB. 

[47216.]— The  Berliner  TioUn.— We  must 
wait  a  reply  from  the  U.S.  Perhaps  the  instrus- 
tions  given  will  make  it  an  easy  matter  tor  all. — 

FiDDLEB.  ^ 

[47216  ]— The  Berliner  ▼iolin  — I  took  off  the 
finger-board  of  a  violin,  and  made  an  affair  some- 
what similar  in  shape  to  a  horse's  collar,  with  a 
tang  to  it,  which  tang  was  glued  on  to  the  neck, 
and  then  the  finger-board  on  top  of  that.  This 
was  made  of  mahogany,  about  iin.  square,  and 
when  strung  op  and  bowedt.  it  vibrated  and  inter- 
fered with  the  tone.  Ba(t  I  believe  that  if  it  were 
made  stronger  in  section,  it  might  improve  an  in- 
ferior new  fiddle;  but,  in  the  mean  time,  I  am 
calmly  waiting  to  see  *'  any  new  violin  that  could 
compete  with  my  old  Klotz."— J.  J.  A.,  Liverpool. 

[47217.]— Induction  Ooll.— Yes,  connect  the 
microphone  with  the  primary  coil,  and  the  tele- 
phone with  the  secondary  coil.— Albvbt  Smith. 

[47217.]— Oaifre*s  ICedtoal  IndiMtioa  OoU. 
Frank  Smith  can  use  this  with  his  ^laphone.^  The 
primary,  battery,  and  microphone  form  one  circuit. 
The-  seoondsxy  is  in  eifoait  with  tslsphonss,  line 
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and  retom  wire.    You  wil)  require  »  Bwitoh  to  ont 
battery  out  when  not  in  uie.— Gbobob  Toucax. 

[47217. l-GNUffd'B  Hedical  OoU.-Toa  can 
uie  it  in  oironit  irom  the  miorophone  tbas :  Oouple 
wirea  from  miorophoue  and  battery  to  the  larger 
binding  torews  oi  Oaiffe's  coil ;  then  connect  line 
and  earth,  or  the  line  telephoae  wires,  if  yon  don't 
nM  earth,  to  the  bindins  screwp,  to  woioh  ordinary 
handles  are  attached. — W.  J.  Lancabtbb. 

[47218.1— Oircnlatlnff  Decimals. -If  BIr.  A.  J. 
Smith  will  write  to  me,  X  will  send  him  a  copy  of 
a  small  pamphlet  on  this  sabiect,   which  I  had 


printed  for  my  pupils,  and  which  may  give  him  the 
mformationhe  wants.— C.  W.Boxtbns,  The  College, 
InYemess. 

[47220.]— To  Mr.  Lancaster.— Yon  can  use  the 
3  layers  of  16 ;  you  are  not  making  an  induction 
coil,  and  6  or  6  layers  of  16  would  not  matter ; 
however,  I  would  not  now  go  beyond  3  layers  of 
16.  Yon  can  increase  the  number  of  30  and  34 
with  good  eflFeot.  See  that  the  connections  at  the 
end  of  each  wire  are  clean  and  well  soldered  and 
insulated,  or  you  will  most  probably  faiL— W.  J. 
Lavgjubteb. 

[47220.]— Onp-and-Ball  Microphone.— Pro- 
banly  there  is  an  accumulation  of  dust  in  the  cup. 
A  good  shaking  would  perhaps  dislodge  the  duat. 
and  the  rubbing  of  the  ball  against  the  surface  of 
the  carbon  womd  bring  it  back  again  to  its  best 
form.— W.  J.  Lavcasteb. 

||47226.]— Onp-and-Bali  Miorophone  —Is  it 
qmte  clear  that  the  fault  is  in  the  trantmitcer,  and 
not  in  the  receiver?  Both  receivers  and  trans- 
mitters sometimes  fail,  partially  in  consequence  of 
the  shrinkage  of  the  wooden  c«ises,  when  the 
diaphragms  are  unequally  nipped,  and  a  slight 
buckle  m  the  diaphragm  is  the  result.  Howsver, 
(1)  shake  the  mioropnone  well ;  if  this  does  not 
effect  a  cure,  (2)  partly  unscrew  the  microphone,  so 
that  the  diaphragm  may  take  its  proper  position, 
then  screw  up  again  tightly ;  if  still  unsatisfactory, 
(3)  take  off  the  diaphragm,  remove  the  ball,  and 
rub  it  round  betareen  two  pieces  of  fine  glass- 
paper  ;  with  a  peg  aod  some  lloe  glass-paper,  rub 
round  the  inside  of  the  two  c^pe ;  blow  away  all 
dust,  and  put  together  again.  The  oup-and-ball 
microphone  dearly  works  by  make  and  break,  and 
as  it  consequently  does  not  act  as  a  tension  regu- 
lator in  a  closed  circuit,  is  not  within  Edison*s 
Stent;  and  the  electro-magnet  receiver  is,  by 
tU*s  disclaimer,  excepted  from  his  patent.  I  may 
add  that  a  miorophone  made  with  two  conical  pegs 
and  a  ring,  which  completes  the  circuit  between 
the  pegs,  acts  almost  as  well  as  the  cup  and  ball 
micro^one.— H.  B.  T.  Stbahowatb. 

[47'226.]  —  Piotoxe  -  Frame  Making.  ^  A 
jack-plane  is  utterly  unsuitable  lor  fine  work 
of  any  kind.  You  should  use  a  trying- 
plane  at  least  2ft.  long,  and  kept  perfectly  flat  and 
sharp.  I  use  an  iron-soled  and  brass-boxed  plane, 
with  a  single  iron  turned  upside  down  and  set  at  a 
very  much  less  angle  than  ordiiiary  plane 
irons  are,  and  this,  if  Kept  sharp,  is  simply  deli- 
cious on  Uie  frail,  foreign,  plaster- bottomed  mould- 
ings.— jr.  J.  A.,  LiverpooL 

[47226.]-Piotiire-Vrame  Making.— I  don't 
know  who  your  correspondent  u,  but  my  case  is 
exactly  the  same.  I  am  a  practteisl  man.  and  have 
a  thorough  knowledge  of  cabinet-making,  tools, 
&c.  I  have,  for  amusement,  just  started  picture- 
frame  making  for  the  decoration  of  our  walls  of 
aohool-room,  dormitories,  ftc  Instead  of  making 
mitre-block  and  shooting-boaid,  &o.',  I  purchased 
same  from  Savory*  Cucton  House,  Cirencester, 
buying  the  best  I  have  been  at  it  two  weeks,  but 
cannot  produce  a  true  mitre.  I  am  very  anxious 
to  have  your  opinion,  because  I  have  a  lot  of  first- 
class  pictures,  &c.,  and  want  to  make  some  really 
good  frames.  I  find,  by  testing  with  a  new  9in. 
square,  that  the  angle  pieces  on  the  shooting-board 
are  not  fixed  square.  I  should  also  like  to  know 
the  best  method  of  putting  frames  together — viz., 
how  to  held  one  side  secure  while  you  glue  and 
brad  the  comer,  so  as  to  bring  the  mitre  true  and 
fiush.— J.  F.  Nbwland. 

[47227. ]-8iBe  and  Power  of  Boilers. —In 
reply  to  *' J.  H.  W.,*'  '693  is  an  error,  and  should 
be  '846,  which  will  bring  the  result  to  about 
101  h.p. ;  -846  is  found  from  the  formula  1  +  H  / 
B.  This  will  not  affect  the  boiler  calculation.— 
J.  A. 

[472'28.]— Telephone.— You  will  require  loz.  of 
36  silk- covered  wire,  bobbinB  l^in.  in  diameter,  ^in. 
wide.— Albbbt  Sicctb. 

[47228.1— Telephone.— I  have  used  10  and  100 
vards  of  35  wire.  You  had  bett«r  make  your 
bobbios  |in.  diameter  by  5- 16th.  Fdl  with  35  wire 
winding  it  double;  that  is,  two  wires  side  by  side. 
—  GxoBOB  Toucan. 

[47232]  —The  Merlin  Patent  Bicycle.— A 
small  drum,  actuated  by  the  levers  and  straps,  runs 
loose  on  each  side  of  the  wheel.  Each  of  the 
drums  bas  a  pawl,  which  engages  a  ratchet  on  the 
axle.    The  action  is  as  follows :— When  the  lever 


is  pressed  down  it  draws  the  drum  round  forwards, 
the  pawl  engages  the  ratchet,  and  takes  the  wheel 
round  too ;  but  when  the  stroke  is  finished  and 
spring  in  the  drum  brings  it  back  to  its  former 
position,  ready  for  another  stroke,  the  clicking 
sonod  is  prevented  by  means  of  a  small  piece  of 
leather,  which  deadens  all  sound.- G.  B.  T. 

[47234.]-Weiffht  of  Oirder8.-I  do  not  thmk 
it  would  be  profitable  to  make  a  box  girder  12ft. 
long,  which  would  break  with  a  weieht  of  only  one 
ton.  It  would  be  a  mere  pipe,  and  impossible  to 
put  together  with  plates,  angle  iron,  &c.  A  rolled 
joist  would  probably  answer  for  so  small  a  weight. 
— M.I.C.E. 

[47236.]— Object  MoonUnff.— If  **  A  Constant 
Header "  will  publish  his  address  I  will  send  him 
some  of  mv  mountiog  medium.  I  have  mounted 
vol  vox  and  anatomical  objects,  and  they  are  as 
fresh  now  as  when  they  were  firat  pat  up ;  the 
great  thing  is,  the  objects  mounted  in  this  medium 
do  not  require  any  preparation. — Albbbt  Skzth. 

[47241.]— Thief  Detector.- B  is  the  pillar  to 
which   the    gate  C  looks ;  A  is  a  brass  spring, 


approve  of  placing  steel  tongues  in  a  oonceztins 
that  has  previously  had  brass  ones.  Oa  the  other 
hand,  I  do  not  thmk  that  it  would  De  wise  to  pat 
a  brass  tongue  into  an  English  concertina  which 
has  all  the  other  notes  of  steel.  I  haverepsirsd 
quantities  of  concertinas,  but  have  never  done 
such  a  thing.  Try  good  spring  brass,  and  hsmmw 
it  well  before  catting  the  vibrator  out;  then  bs 
careful  in  filing  it,  and,  above  all,  take  caie  not  to 
file  too  much  away  from  the  rivet  end.  \^th  these 
few  hints  you  ought  to  succeed.  The  steel  tengoei 
only  require  careful  filing,  and  some  degree  oi 
knowledge  in  fixing. — G.  F&txb. 

[47250.1— OalTaniainff  Boat  •  Irons.— I  would 
suggest  that  the  cause  of  your  failure  is  that  joa. 
diiui't  use  pure  zinc,  as  I  have  found  that  cuttmgi 
or  scraps  of  ordinary  sheet-zinc  will  not  make  good 
**  soldering  fioid,"  and  I  procured  a  lump  of  pore 
zinc  from  a  galvanising  establishment,  wlueh  prored 
quite  satisfactory.  The  sheet  zinc  is,  I  believe, 
alloyed  in  order  to  make  it  more  tractable  when 
rollmg.— J.  J.  A.,  Liverpool. 

[47254.]— Blectric  Oommutator  tot  Inter- 
mittent Action.— You  will  require  a  govsnor 
fixed  on  the  axis  of  the  ring  armature,  for  which 
the  design  given  below  will  answer  as  well  as  any. 
A,  wooden  cylinder  on  axis  of  armature;  B, 
governor  weight  fixed  on  a  spring,  which  flies  oat 
at  the  proper  speed,  and  makes  contact  with  the 
set  screw  C ;  D  D,  supports  for  the  set  screw  C, 
and  the  spring  and  hammer  B;  E  £,  brass  nags, 
connected  one  to  each  of  the  above;  contact- 
springs  from  the  frame  of  machine  must  pros  on 
the  rmgs  E  E,  and  the  springs  are  then  to  be  put 
into  circuit  with  the  arraature-bmahes.  You  must 
use  a  magneto  and  not  a  dynamo  machine  if  yoo 
want  to  succeed,  and  you  wUl  al83  find  the  Plants 
is  more  practical  than  Sutton's  battery.— J.  Sut- 

CUFFB. 

[47254.]— Electric  Commutator  for  Inter- 
mittent  Action.— You  can  do  this  by  having  t 
pair  of  engine  governors,  so  that  when  the  spec*! 


fastened  to  the  pillar  at  F ;  E  is  a  half-ball  of 
brass,  soldered  on  to  the  spring  A ;  H  and  D  are 
two  small  squares  of  copper,  D  being  screwed  into 
the  wood.  Solder  two  pieces  of  wire  to  D  and  F. 
When  the  gate  G  is  opened  the  half-ball  £,  with 
the  spring  A,  files  forward,  and  makes  contact  atD. 
When  the  gate  is  shut,  the  spring  is  pushed  back, 
and  breaks  the  circuit.    I  hope  this  will  suit — 

B.  GOBEN. 

[47242.]— How  to  Get  Bid  of  Mltea.-Give 
a  good  coating  of  carbolic  acid  or  a  good  coating 
of  paint ;  gas-tar  is  a  good  thing. — Albebt  Shith. 

[47243.1  —  Dry  -  Plate  Photography.  —  In 
crown-glass,  of  which  ;pour  lens  is  most  likely 
made.  1  believe  the  chemical  focus  is  usually  about 
39-40ths  of  the  visual ;  but,  as  I  said  before,  I 
think  the  exact  distance  can  only  be  found  by 
actual  trial.  Of  course  the  ground-glass  of  the 
focussing-screen  might  be  arranged  as  you  propose, 
but  it  would  be  spoiled  for  use  with  an  achromatic 
lens.  Camera- making  being  quite  out  of  my  line, 
I  re^t  that  I  cannot  give  you  particulars  for 
makmg  dark  slide,  but  I  think  you  will  find  some 
information  in  recent  back  numbers.— W.  BoBnr- 

SON,  JUN. 

[47245.]— Blectric  Belhi.— Better  look  to  your 
connections  and  contacts.  Are  they  platinum - 
pointed  contacts  ?  Your  batteriee  are  evidently  in 
good  condition.  See  to  earth  or  return  wire. — 
Gbobob  TOLICIN. 

[47246.]— Private  Telegraph  Wiree.- They 
are  strained  with  a  vice  made  for  the  purpose. 
Iron  does  not  stretch.  What  do  you  mean  by  keep- 
ing tight?  Do  you  mean  copper  ?  If  so,  it  must 
be  hara  ** drawn"  wire.  Insulators  can  be  fixed 
dose  to  wall,  but  must  not  touch.— Gbobob  Tol- 


[47147.]— Photographio.— Any  lens  of  longer 
focus  than  the  one  you  have  will  proportionately 
increase  the  size  of  the  image  of  distant  objects ; 
and  if  your  camera  has  a  movable  front,  it  will  be 
quite  feasible  to  lengthen  it  in  the  way  proposed ; 
but  scarcely  so  otherwise.— W.  Bobinson,  Juh. 

[47148.]— Vogffinff.— This  is  hardly  likely  to 
have  been  caused  in  the  way  you  suggest,  but  is 
more  probably  owing  to  light  having  got  to  the 
plates  m  some  way  or  other.  What  do  yon  mean 
by  '*  awaiting  ferrous  oxalate  to  redevelop  "  ?  If 
you  have  idready  developed  and  fogged  the  plates, 
better  not  waste  any  more  time  or  chemicals  on 
them.— W.  EoBiNSON,  Jujt. 

[47249]— Pattingr  Steel  Tonraes  in  Oon- 
oertinaa.— The  cauic  of  the  tongues  breaking  is 
evidently  because  they  are  filed  too  thin  near  the 
rivet.  The  querist  should  have  stated  whether  it 
is  the  treble  or  the  bats  notes  that  do  break.  Had 
Im  done  this,  and  given  his  mode  of  fixing  them  in, 
I  could  have  given  him  a  definite  reply.    I  do  not 


slackens  it  will  cat  the  storaj^  cells  out  of  dicoit. 
and«;iV^  verm.  If  you  require  the  current  equal 
to,  say,  six  Banscu^,  thnn  you  must  use  twelre 
storage  cells.— Gbobob  Tolxak. 

[472.57.]— Bookbinding  in  Vellum.— Fardi- 
ment  or  vellum  is  quite  unsuitable  for  books  with 
limp  covers  and  edges  cut  flush.  Leather  or  doth 
is  more  suitable  for  this  kind  of  binding.  Ko  one, 
withsny  knowledge  of  the  trade,  would  do  sueh  a 
thing.  Vellum  is  often  used  for  account-books  of 
various  sizes,  but  such  books  should  have  imther 
stout  boards,  aud  on  no  account  be  cut  flush.  B7 
this,  I  mean  that  the  vellum  should  be  turned  m, 
and  squares  allowed  for  the  books  if  possible.— 0. 
Fbyeb. 

[47257.]  — Bookbinding  in  VeUum.— The 
cause  of  the  curling  up  mentioned  is  owing  to 
the  vellum  not  being  lined ;  all  parchment  work, 
whether  limp  or  boards,  ought  to  have  the  veUnm 
lined  with  white  paper.  Let  «<  Argent  S^ble^ 
paste  a  sheet  of  paper  on  his  vellum,  and  allow  to 
dry  under  a  weight ;  then  use  the  vellum  in  the 
usual  way  fur  limp  work,  and  after  the  work  is 
covered  let  it  stand  twelve  hours  under  a  light 
pressure,  before  cutting;  he  will  then,  I  think, 
nave  no  occasion  to  complain  of  the  unruly  be* 
haviour  of  his  coveri.— Abthub  £.  Mobbis. 

[47261.]— Araenlo  in  WaU  -  Papera.-BoU 
^ome  specimen,  and  test  the  extract  thus ;— 1.  To 
a  small  portion  of  the  solution  add  a  drop  of  HCl 
of  HsSOi  and  H,S :  yellow  precipitate.  2.  Add 
AgNO^.  pale  yellow  precipitate,  it  is  well  to  add 
also,  drop  by  drop,  a  very  dilute  solution  of 
(HNs)H,0.  3.  Add  CuSO*,  instead  of  AgNO.: 
pale  green  precipitate.— B.  KAirxBAeK. 

[47261.]— Arsenic  in  Wall- Papers. -The  most 
simple  method  is  Reinsch's  test :  boil  some  of  the 
paper  in  a  porcelain  dish  with  some  dilute  hydro- 
chloric  acid  and  a  strip  of  bright  copper;  the 
copper  displaces  the  arsenic  from  the  aolutkm,  and 
a  d«rk  grey  compound  of  arsenic  b  depoaitsd  epoo 
the  copper :  a  blank  experiment  should  be  asade 
flrst,  because  the  acid  sometimei  contains  ar«Dt&^ 
Albebt  Smith. 
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[47261.]— Arsenic  in  Wall-P«p«rfl.— Immerse 
s  piece  of  the  pe^r  in  a  atroog  eolation  of 
tiDinoni&  in  a  white  plate  or  saucer;  if  the 
ammoniabeoomei  blae,  copper  is  present,  lliendrop 
s  ciyital  of  nitrate  of  silver  into  the  bine  liquid :  if 
enenic  be  present,  the  crystal  will  become  coated 
with  yellow  arseniitte  of  silver,  which  will  disap- 
ptar  on  stirring.  This  is  an  enny  teat,  and  may  be 
Mrformed  by  anyone.— F.  S.  Habbisow,  Alresford, 

[47262.]— Wheel- Grease.  —The  following  is  a 
good  recipe :— Mix  one  part  of  very  fine  blacklead, 
xroand  perfectly  smooth,  with  four  parts  of  lard. 
Camphor  mey  he  added,  but  is  not  absolutely 
Decenary.— w.  Hbnly  Richmond. 

[47264.]— Lightning  Oondnotora.— See  **  Be- 
poft  of  Lightning  Bod  Cooference  *'  (Spon), 
reviewed  in  Ewolish  Meoha^'ic,  January  13th, 
1882.- G. 

[4?264.] — Lightning-conductors— I  copper 
rope,  stapled  to  buiiding  (without  insulators); 
spread  the  cuds  out  at  the  top,  which  should  be 
attached  to  a  copper  tube  or  rod  built  in  the 
building  for  stability.  For  earth,  dig  a  hole  4ft.  or 
6ft  deep,  3ft.  square,  about  lOft.  away  from  the 


r4?264.]  ~  Lightning  -  Oonductors.  —  The 
Lightning  Bod  Conference  Beport— the  result  of 
several  ^ears  of  patient  research,  by  some  of  our 
most  Boientiao  men— recommends  a  wire-rope  con- 
ductor of  copper,  i^in.  size,  as  the  best  form  to  use. 
A.  recent  patent,  referred  to  in  tbe  Beport,  is 
meeting  with  much  favour,  on  acoouot  of  its  bdng 
easy  to  test  after  being  erected.  The  cooductor 
should  be  attached  to  the  chimney  by  copper 
staples  or  strips,  without  insulators,  and  at  the 
bottom  connected  to  a  3ft  by  3ft.  copper  plate, 
imbedded  in  soil  likely  to  be  always  damp,  6ft  or 
Sft.  below  ground.  It  should  muke  what  is 
technioally  known  as  **  good  earth."  At  the  top  a 
oopper  rod  of  some  6ft  high,  having  a  slightly- 
blunted  point,  and  a  circlet  of  finer  ones  a  foot 
below  is  best  Fuller  information  given  if  letter 
addressed  to  71,  Albert-road,  Dalstou,  London,  £. 

— YOBKSBUUS. 

[47268.]— BeUows  for  Brazing.— I  a»ked,  a 
month  or  so  ago.  for  information  respecting  the 
right  kiAd  of  leather  to  use  in  making  double 
bellows,  and  the  replv  I  got  was,  *^  Ask  for  best 
strained  aheep-skin.'*  I  have  not  begun  my 
bellowv  yet,  but  the  plan  I  thought  of  was  to  have 
the  feeder  on  the  top  and  the  reservoir  at  bottom, 
the  needful  pressure  being  obtained  by  a  strong 
chair-spriDg.  This,  I  think,  is  neater,  and  more 
portable,  and  the  pressure  to  the  feeder  can  then 
be  applied  direct.  My  idea  was  to  have  a  balanced 
brass  valve  and  a  brass  seat,  but  I  think  yours  is 
preferable  as  it  is  much  simpler.  Fletcher's  little 
nunphlet/*  On  the  Use  and  Construction  of  the 
Blowpipe, •'  is  very  usefuL— Nsxo. 

[47288.] — Bellows  for  Braaing— The  leather 
for  these  should  be  calf,  oil-dresfled ;  the  joint  with 
the  wood  is  made  by  getting  the  surface  of  the 
wood  pexfectlv  smooth,  putting  a  layer  of  dubbin 
between  the  leather  and  wood,  and  nailing  dose 
with  special  broad-headed  nails,  the  heads  touch- 
ing each  other,  or  nearly  so.  To  make  tight 
bellows,  to  stand  heavy  pressures,  is  a  matter  of 
contiderable  difficulty,  requiring  experience. 
Brazioff  with  blowpipe  requires  some  practice,  and 
it  powdered  spelter  is  used  it  ihomd  be  xaized 
with  wet  powdered  borax  into  a  paste,  gently 
heated  tintu  the  borax  is  dry  and  fused,  and  then 
the  fall  |>ower  of  the  blowpipe  applied.  If  not 
treated  this  way,  the  spelter  is  burnt,  or  oxidised, 
and  at  onca  becomes  useless.  For  small  work  it  is 
better  to  use  an  alloy  of  equal  parts  of  coin  silver 
and  oopper,  melted  together  ana  rolled  into  a  thin 
sheet.  TThis  will  make  an  edge  to  edge  join^  whi^ 
will  ctaod  bending,  hammering,  or  rolling  out— 
Tbos.  Fustohsb,  Museum-street,  Warrin^n. 

[47269.] —Slectrlc  Motor  for  Tricycle.— It  is 
not  possible  to  store  power  by  a  dynamo-machine, 
in  coonectioii  with  the  wheels  of  a  tricycle,  to  any 
advantage.  1  have  been  informed  that  the  French 
eleotcio  tricjole  ran  on  a  smooth  level  surf  see,  and 
is  not  yrery  suitable  to  go  uphill.  It  was  worked 
by  a  biehrooiate  battery  of  large  surface,  and  is 
only  likely  to  be  used  as  a  curiosity.  If  yon  want 
a  practical  motor,  I  would  advise  a  gas  or  air- 
eoKine.  Both  have  the  disadvantage  of  being  rather 
warm  ;  but  a  coiled  spring  would  be  better  than 
any  electric   oontrivance  for  a  tricycle.— J.  SuT- 

CUTFB. 

[47273.]  — I-ines  of  Force.— You  will  find  this 
deecrtbed  with  two  illustrations  on  page  162,  No. 
Hyi,  VoL  XXXV.— Geobob  Toucait. 

[47174. WaSft  Pedal-Beeds.-  Let  me  know 
the  iiae  of  your  32ft.  reeds,  end  then  I  shall  be  able 
to  f anki^h  tha  desired  information.  Also  let  me 
know  the  number  of  reeds  that  vou  intend  to  add, 
and  also  a  brief  description  of  the  instrument  you 
wish  to  apply  them  to.— G.  Fbtbb. 


ONANSWEBED    QUERIES. 

•  »• 

Tht  numh«n  and  tUUs  of  querie$  vfhieh  reinain  unan^ 
nt«r«d  for  fivt  weeki  are  inserted  in  this  list,  and  if  stiil 
mnantvmrfd  are  repeated /our  vfteks  afterward$.  We  tru$t 
onr  readert  wUi  look  over  the  li$t  and  send  what  tnformalion 
ihejf  can  for  the  ben^t  of  their  fellow  eontrihutora. 


Since  our  last  **Ditton"  baa  answered  44jtf»3,  A^'^^, 
466i8;  ••  Carino,"  46470. 

46C52.  To  ** Clerkeawell  ClocVm-ikf  r."  p.  l(jr . 
46653.  l^ifhing  FUx,  Twine,  and  Cord,  lUl. 
46G95.    Spark  Cundeiuer,  162. 


46938. 
46939. 
46940. 
46964. 
46970. 
46971. 
46981). 


Pbotoeraphing  Monaments  in  Cemderiej,  p.  'i48. 

Barnes*  L  comoiTe,  2t8. 

Sidebotham'a  Axlebox,  2tS. 

Soluble  Oil,  2 19. 

Grain  Dr.  seer,  249. 

Soluble  £  thence  of  Lemon  and  Cinnamoo,  219. 

Brake?,  240. 

Or?&n  Querf ,  349. 


QUERIES. 


[47S74.1— niaminatinff  Olook.— Can  anr  corre- 
spondent tell  me  how  to  illumiaate  a  dft  clook-dial,iron, 
outside  in  front  of  a  bay  window  !  Could  a  light  be  put 
insidd  of  room  and  act  on  a  reflector  in  front  of  olook, 
and  80  cause  the  light  to  show  on  the  figures  ?  The 
olook  is  ISin.  from  tne  window-glass.  How  large  would 
the  rtfl  otor  be  7    Alss,  what  kind  of  light  ?— laour. 

r47376.J-Oak  Ghraininff.— WiU  tome  practical 
painter  give  me  fall  paitioulara  on  oak-graining  as  to 
mixing  the  graining  ?  I  have  tried  brown  umber  mixed 
with  oil,  and  I  find  it  is  too  dark ;  and  I  am  at  a  fix 
what  to  mix  it  with.  I  want  to  mix  the  umber  with 
table  beer  (or  turpentine,  one  painter  told  me).  Will 
■omeooe  be  kind  enough  t*»  tell  me  what  I  am  to  lighten 
it  with,  and  then  I  want  to  know  howtheover-gram  is 
laid  on  t— Av  Amatsub. 

[47«7«.}— Electrical  Indicator.— WiU  some  of 
**  our  "  frienda  please  describe  a  water-lcvel  indicator  7 
I  wish  to  construct  one  for  a  reservoir  one  mile  away 
from  the  pumping  station,  and  260ft.  elevation.  As  the 
Uvel  is  constantly  changing,  it  should  be  capable  of 
denoting  the  rise  and  fall  respectively,  as  they  occur,  and 
to  withm,  say.  Sin.  The  reservoir  is  9ft.  2in.  deep  from 
overflow  to  floor.  A  sketch  would  be  a  great  help  to  me. 
Aleo,  one  of  the  receiviog  instruments.  -  Tboubled. 

[47277.]— En  ffine.—Ihavea  cylinder  2^in.  stroke,  Igin. 
dia.,  that  I  with  to  fit  up  myself.  Will  any  able  reader 
instruct  me  a  Httle  the  best  way  to  make  the  slides,  as 
the  piston  is  cut  off  for  a  orosshead  t  Aleo,  the  Wright 
of  the  flywheel,  and  would  it  work  sewing-machine  I— 
T.  B. 

[47278.]— Patented  or  Not  P-If  I  put  an  iron  tube 
round  the  bobbia  of  an  electro-magnet,  am  I  infringing 
on  anyone's  patent  7  I  saw  some  at  the  Crystal  Palace 
treated  ro,  and  they  were  marked  patent.  Is  it  not  a 
very  old  idea  !— Bobbiw. 

[47279.]— Spoilt  Olasi  Shelve*.— When  making 
some  alterations  to  my  shop-window,  X  put  some  glass 
shelves  away  for  future  use,  not  having  occasion  lor 
them  at  the  time.  Thinkiog  the  only  thing  I  had  to 
guard  againtt  was  brrakage,  I  stored  them  in  a  cellar, 
leaning  ngainst  the  wall,  no^-  in  a  particularly  damp 
place.  On  examining  them  after  »cv(ral  months,  pre- 
paratory to  u«iDg  them  again,  I  found  thvm  covered 
with  cloudy  spots  aud  patches.  I  have  tried,  every  mcdius 
I  can  think  of  to  clean  tbem,  but  without  success.  They 
l^k  as  if  they  wertt  diity.  a  d  it  fecms  as  il  the  polish 
has  been  eaten  off  the  surface  of  the  glass.  Can  any 
fellow-rf>ad<?r  8ugge-»t  the  rea^oo,  and  say  what  can  be 
done  with  them  7- J.  £.  A. 

[473^.]— Leffal.— To  Mb.  WBTBKBriELo.-I  have  an 
iron-foundry  ol  my  own  :  I  and  my  brother  worked  it  ai 
partners.  We  dissolved,  and  now  he  has  built  biouelf  a 
foundry.  Can  he  legally  take  the  name  of  my  fouodry 
and  cau  his  foundry  oy  the  name  by  which  the  old 
foundry  we  jointly  worked  16  ytara  is  knowa  7— O.  B. 

147281.J— Tricycles.— Can  any  of  your  corre^pond- 
ents  say  from  bis  own  experience  what  are  the  compara- 
tive merits  for  hill  and  level  work  of  lever  and  chain 
driving  uicycles  ?  The  Challenge  tricrcle  No.  1  is  an 
elegant  madiine,  with  one  lai^e  wheel  behind,  and  two 
small  wheels  in  front.  The  Uu^  wheel  is  driven  by  two 
foot-levers,  and  being  in  the  centre-line  of  the  machine, 
this  method  reems  to  have  some  advdntages*  I  observe, 
however,  that  the  lever  airangement  is  v«rv  rare,  nearly 
all  tricycles  being  driven  either  by  a  chain  or  cog- 
wheels. All  the  other  Challenge  tiicycles  are  so  driven. 
If  any  of  yotu-  coriespondenta  can  throw  Ught  on  the 
subject,  I  shall  be  obliged. -B. 

147282.)- A  ForegTOund  Qnexy.-I  wrote  a  few 
months  smoe  to  the  Slade  PT'^fesaor  at  Oxford  about  the 
following  subject ;  but  the  big  man  was,  I  suppose,  too 
exalted  to  stoop  to  the  consideration  of  a  matter  of  such 
trifling  interest,  as  he  took  not  Uie  smallest  notice  of  my 
letter ;  I  oonfeas  I  regretted  that  Mr.  Buskin  was  not 
still  the  occui  ant  of  that  chair  of  State  :— Suppose  I  am 
sketching  a  »oene,  say  a  house  or  church  with  foliage  at 
a  distaoce  of  two  ilelds,  aud  do  not  wi»h  to  include  moie 
groiuid  ihan  half  that  distance,  the  building  bdcg  more 
picturesque  than  when  viewed  more  closely.  In  such  a 
case  the  herbage,  Ac,  of  the  distance— i.e.^  the  fleld  im- 
mediate y  in  front  of  the  building,  is  indistinot,  with  no 
visible  leaAige.  If  left  thus  in  the  pictmre,  it  seems  to 
demand  more  detaO ;  but  if  such  detail  is  given,  the 
result  is,  that  the  building,  instead  of  appearing  at  a 
little  distsnoi*,  neoesearily  comes  forward,  beciuse  tbe 
detidled  foreground  immediately  in  front  of  it  predicates 
the  nearness,  also,  of  such  building,  and  the  latter  now 
demands  to  be  treated  as  itself  a  foregr-.uod  objec:— quod 
non  erat  desidersndum  f  In  point  of  fact,  no  one 
sketching  a  scene  sees  the  detailed  leafage  at  his  feet.— 
Then  query  7  Ought  it  to  be  represented  in  detail,  unless 


the  scene  is  absolutely  and  solely  a  bit  of  foregrotmd  7— 

COU.X  r.  T  (^KbTCRKS. 

[4^888.]— Launch  Tubular  Boiler. -I  want  to 
know  what  is  the  specitte  tiravity  to  which  sea-water 
should  be  kept  in  a  lacneh  boiler  (tubular).  When 
should  tbe  water  be  changed,  and  in  what  manner  is  this 
done  under  steam  7— J.  F.  £. 

[462S4  ]— SfodelllDff  in  Plaater.- 1  have  taken 
and  txen  a  reader  of  your  valuabie  journal  for  several 
y«>ars«  yet  I  am  not  aware  that  the  -e  ttjeot  of  modelling 
in  plaster  or  any  other  material  has  been  fully  treated  of. 
Now  I  should  be  glad  if  sonie  one  of  your  numerous  cor- 
respondents well  acquainted  with  the  subject  would  give 
us  a  lull  account  of  ic— Ax  Amateur. 

[47266.]— Qymnaatio  Apparatui.-I  inserted  a 
query  rome  weeks  since  asking  for  the  manner  in  which 
ash  bats  up  to  71 1.  were  bored  for  inserting  steel  rods. 
Tbe  aoswer  '*  Jack  of  AU  Trades  *'  kindly  gave  was  hardly 
what  I  required,  as  he  only  informed  me  of  the  pattern 
of  drill,  what  I  require  is  the  most  approved  machine 
1  or  doing  this  work.  J  f  it  is  not  possible  to  deeoribe  it  in 
the  answer  to  quaries  coltunn,  peihape  some  obliging 
ootrespondent  will  inform  me  of  the  mak»r  of  the 
machine,  or  where  I  ootUd  have  the  bars  drilled.  1  shall 
be  very  greatly  obliged  bythls  information.— 0\-iin  as  no. 

[47286.]— Ohromograph.— I  have  lately  made  one 
of  these  as  follows  :— lOos.  glycerine,  2ox.  gelatine,  loz. 
kaolin,  and  a  little  salicylic  acid  with  80s.  water.  I  flnd 
after  the  flrst  few  copies  they  get  very  indistinct,  and  am 
afraid  I  have  not  quite  sufficient  of  one  of  the  articles  :  I 
should  be  glad  to  know  which.  The  qoalitiee  of  the 
materials  u«ed  were  the  ordinary  chemist's,  not  the 
**  commercial."  While  on  this  subject.  I  may  state  I 
find  a  10  per  ofut.  solution  of  hydrochloric  acid  very  use- 
ful to  remove  the  old  copy,  just  rubbed  lightly  over  with 
a  »ponge.— Gtkaastio. 

[47287.1— Magneto  -  eleotrio  Maohine.— Please 
give  predse  detailed  insti  notions  to  wind  wire  on  bobbins 
of  above  7  Also,  at  what  part  of  revolution  should 
4>ring  working  on  flats  of  »pin  .le  make  wnd  break  coo- 
tact  7  Having  repaired  a  machne,  cannot  get  it  to  work, 
and  think  fault  exisiit  where  rtfened  to.  Ordinaiy  up- 
right maohine  for  medical  poriKtsee.— A.  2Catth«  ws. 

[4728S.]-Dryinr-Backa  for  Dry  PlAtea.- 
Could  any  of  oiu  numeiotu  readi-rs  kindly  give  me  their 
expeiienoj  in  drying  plates  on  their  endsT  I  flnd  Uie 
p  atee  do  not  dry  evenly  if  tx>  close  on  the  racks.  I 
prefer  them  dried  on  their  backs,  but  cannot  dry  half 
the  quantity  at  a  time.— J.  B.  Bhown. 

[47289.1— Sulphur  Oasts.— What  Is  the  proper 
mode  of  mixiog  uolour  (e.g.,  vermilion)  with  theitilphtir, 
so  as  to  avoid  tbe  patchy  appt-arance  on  cooling  7  Tbe 
results  when  fresh  from  the  mould  seem  perfect :  but  on 
cooling  and  exposure,  tbe  polish  disappears  and  the 
colucu  deadens.— J.  P.  H. 

[47290.*— Oalculatingr  Machine.  — Will  anyone 
kindly  oblige  by  directing  me  how  to  make  a  reckcming 
wheel  such  as  is  used  in  the  railway  dearing^bouse 
Eoston-road,  or  any  other    easily-made   calculator  7  — 
W.  D. 

[47291. J— Boiler  Ends.- Kindly  give  me  rule  in 
plain  flgtires  fur  calculating  tte  flat  end  of  a  boiler  un- 
stayed, the  diam.  of  which  is  6ft.,  thickness  of  plate 
»  16,  eingle  riveted  to  she'd.— Johk. 

[47292.]— Bnnaen's  Battery  Oonneotions. — 
Will  any  correspondent  say  how  I  could  connect  my 
carbons  with  coppw  wire  or  slip,  otherwise  than  by 
using  a  damp  7  If  it  can  be  done  by  depositing  copper 
on  the  top  and  then  soldering,  kindly  give  iostructioDs 
for  soldering,  as  I,  have  been  told  spirits  of  salts  should 
not  be  used  for  battel  ycouuections.—BoxD. 

[47298.]— Pump  Query.— Wi'l  soote  reader  say 
Wi  at  clearance  the  ram  of  a  pump  has  to  have  ftotn  the 
bottom  of  the  barrel,  of  the  fol 'owing  descriptions  :— 
Diam.  of  ram  12in.«  2ft.  stroke,  and  running  at  88  revels, 
per  minute ;  heat  of  water  120^.  Is  the  speed  too  high  7 
—No  Name. 

[47294.] -New  Combination  of  Altasimnth 
and  Equatorial  Monntinff.— Will  Mr.  Godfrey 
or  **  F.B.A.S."  oblige  us  with  a  proper  description,  with 
flgutes,  of  the  **  Smeaton  block  "7  I  remember  the 
latter  correspondent  making  an  Ulusionto  it  some  months 
ago.— J.  C.  L. 

[47296.1— Decimal  of  the  Tear  for  Astrono- 
mical ObserTft^  ions.  —  i  should  be  glad  to  know 
how  this  is  calculated.  Mention  is  made  in  Vol.  XX. 
tbat  it  belongs  to  the  yesr  with  which  it  is  associated, 
but  nothing  more.— J.  C.  L. 

147296J— ObiJeot-aiass  Makinsr  and  Oorreot- 
ingr.- Thanks  to  **  O.V."  for  his  kind  reply  to  my  query ; 
his  quotation  for  Chance's  discs  is  quite  oorreot  lor  that 
size.  May  I  now  appeal  to  **  Prismatique  "  whether  he 
will  go  into  the  matter  when  he  tends  his  ptomised 
letters  on  objeot-gla>s  making  7  and  if  he  would  like  to 
read  the  letters  by  Mr.  Godfrey  I  alluded  to  in  No.  899, 
I  should  be  pleased  to  send  him  tbe  numbexe  containing 
them.— J.  C.  L. 

147297.]— Taking  Cold.— To  Da.  Edmuvds.- The 
last  tow  months  1  have  had  an  almost  continued  cold  m 
the  htad,  and  now  and  then  a  slight  cough.  I  am  at  the 
counter,  and,  of  course,  subject  to  the  ufual  draughts  of 
a  shop.  I  am  very  thinly  thatched,  and  perspire  very 
much,  and  with  very  little  exertion,  and  think  that  has 
something  lo  do  with  the  otuse  of  colds.  I  wash  my 
h«ad  in  cold  water  every  morning,  and  have  lust  taken 
to  my  cold  sponge  bath  for  the  summer.  I  dou*t  wear 
a  cap  in  the  ehop,  and  dou*t  want  to.  Can  )ou  advise 
any  remedy  7— Is  it  debility,  as  I  have  felt  a  considerable 
languor  ior  some  time  7— £.  S. 

[47298.]-Bxamination  of  Valt.— I  want  to 
examme  matt  chemically,  but  the  flit  r^*  ion  of  the  infu- 
sion, by  means  of  the  ordinary  funnel  and  filter  papers, 
occupies  more  time  than  I  can  spwre.  Will  aomeone 
kinrliy  inform  me  by  what  means  1  can  effect  this  process 
with  more  rapidity  7— pHocirix. 

[47299.]— liantem  Optics.— Will  any  of  tbe 
numerous  optic  •!  corrMpondenta  of  "  ours  *'  kindly 
answer  the  following  *— When  the  source  of  light  (lime- 
I'ght)  is  pUccd  wittin  the  pr.nrlpal  focus  of  condens  r. 


Mi 


mauaa  ^nmAwm  akd  wobld  or 


»u 


ie,ii83. 


vLcRwIWfMlt!  If  »a,  vbr  •kc'-sM  aeC  ti>e  te  U  f  y^  mumft  '  Tae  occ«<,5I-M  »  ^a.  ty  Ss-. b»: -:, 
«Nft3r  »«D  d**Kd  «W»  ft  pnal'^  *5  »  "•  — »^.**  a^«pe  ftwl  ««rr*d  to  aitft  uoe  fioi^ptna  i-s.  Uac-  ::ij 
«Ws  ft  4rv«TScal  «ft<c  k  ucd,  »  Ib  tke  flat  aMvaatel  <  ar^itvn  m  «<  t  e  'jnaoe  foEa,  axfefl  i»  5t^  b  2,^  . 
•I  ^i  !— 3L  A.  ft»d  eobKiU  <^  ft  eodtf  of  1€  (jC    Tirb,  i  1»;i9s  «i^  15  rava 

1  ^B^  t« kaw  tW- rue  for  teA^  ••(  t^  paaptw-o  uxaii?<Ki  &•  feksat  <«  esTr^tn  AMhne  !  Aarr  ■■11*1  n* 
Ae  hiafc  mmmu  ciiader  1  Mhl  to  few  to  tM  iw-  *•  to  setter  (jra  of  F  M.  *^  vtsk  v:::^  wk>Ta*-c» 
^nmmnerSier  m  coaxn^ii  ca^iBea !  Al*».  tfe  v^trh  I  km  by  me  ti  1  be  r^dlr  ncerteo.  T^tVi 
*dn«*ftf»af  vori^^  witfc  dry  r«MU  «*2  tie^drm*-  t^  Uentr mmmwtn^—U  Wa»t  -t  Hti^- 
iftgn  <rf  «A  titta  !  Al«.  ti*  ri>  «or  t*^-^  ***i'=^  ■  '<7»lS-'-T««t«  Cor  Bie«rb(ni«t«  of  I 
t^oMt^x*  *1  amr  r"nm  $-rvmmt  vi  M^mm  ,    r^eMt»Cux.t    Tmn^Tiz  AtAa—^Jl  «oae  ««T»;«?Jc4«Et  teZ  ae 

TfllWl  Takes saifl  Ctofl.— 'Wd ssr of  eocmiasTaal  pcrxtr  !    I   lequ^n  tfaen  i'T  acrrrr  mtt 

kindlr   *^   ^^  frubaUe  euvie  «f  £  -^r.  aad  fibd  tk*t  aone  aajia  li*  aa*  ad  at  c&aeMif 

M   vacaaai  totes  !    Wh^  rwy-  a*  4«ben.— »6tii^o.                                                                f 
a  mil  r,  aai  the  ecu  ia  r;t»l  fcwce,  '     'crr.l'— XatetLon  oif  tte  Eftzth.— Ibv  fHay 

1  an «Abb  ttm^i^d  wiUk  a  daaaar  •»  *™J=»e  c^  tLe  ^^^^  ^^^^  ^^  ^^j^x^  rr/tai*  in  tfae  %3  cir?  iaaamtt^ 

t)iAca.bka«M  liF«ft  vteB  Acaeajator  »  ite  V9^  tc^,  fraet  00a  earrsried  by  ie»9  rear  Uiar  iiwertrfed  ! 

Th*  eaaae  a<  Aa,  aai  kav  to  ^aa   tf,  ifcaU  aact  \t  aypear*  to  ae  if  -.Kfre  ar*  .v^3  aherskt^ a«  ctf  i^x  aa:2 

iM#i    W.&.C  ijgLi  la  t^  yaaiy  tfe  <  aiTfc  aait  rifari  i-^hfr  J»4  «  Jcr: 

■idaral  '  1  in  «iif<*Ac  **£^  M/^  fcafflr  aJaM  aMr  :r  '  TToiBMIiiilM  ItaL^-'Vrfn  kxbk^  liafly 
•altol  HBcif  I  oa  af^ij  im  tka  iefiaaar  ■'■•■*  •—  err*  =.<fafU3aa  f»  laai  1  f  a  -paa  lur  ht  Train ct  i^ 
IkatoidaMBaC  taa  «d  BT  fla9a>a,w  PUB  «■  •■«    ££«**«  j*  aeti  (rf  ««ied«  !-4*»TmA. 

^^^AaiK^'^Ktl^M^  aa  to  cmb^biA  *ha  fee  b  aa  that  ^_  

tfcfT  iBM^  iT  aa  ii^iaiii  — *  —  *--  .^!3L-^^  t»»j       'cn«.'— Sdrth  Pole   of    Wlfliiln  Wflrw^t-—  ■ 
ttvTcaHMfteii     l"]"   r_«a«a««fc— -— 5    «•     Sapr>«  I  fe**  •  *-«  «*  ■— '^  k  «a  axa  ia  »  iae  **h  ; 

I  aiTaikt.aade  aaeaee  to  aad  by  viadia;  ia  tta  iave- < 

ia<Aaai<iraa<lhataada(rfawK^ateeb<aiaf  ■ 

1 1 te«la ar    tibr  datoaftar  the aear aad— - 1 

r  a-rto  aad  aaaA  paiaDHy  :    ftMavfeiribj 


%  aadyoorii^ 
iott.)-ALrT. 

^aaMtoaai^atBfle.  CVmi 

pa.  aad  poibhaitb 
»  to  aailjibtWuad 

err  afcrte  ead.  aiBia;  itay  pa<£  rtae.}-^iiopuY.  tOf 
eucCTctbg  ryaaaiJim  wou  flhnt- e^mfi} ;  the «Ui^ 
•  a*»  <Maa  a  |wy«taaaa».  — Ca.  Elucse.  (Yqu 
fiA=usa»,  vefear  .  bd  v?  axatf  Inrvtbr  edMb- 
awokt  3tf  a  Frvzk^  ccnnrti^rpaf^  af  **  too  *  to  aae 
F:  <  ar  man  We  fea-  tiir  £ae3idk  rrtoc 
^ry  aL>T!T  I'j  yaor  idea.    Wc  4 


k  af  npir  «HI,  aaladvtkfi 
El.  a«  da  aataeoamfto 


tdJJM.j 


J.  J.&kTcaHvx 


I  aailraLV-J.  A< 
JrrrtzT.      S:i9«J±bc  r'^af  tm  bar  Ttr  jfarfniinfc') 
wvK.    .Are  yaa  a— c  Aehaali^V^ajt 
*    12  aw  7oahadbet:K«aaalt«R. 


i^i^iriLi.f^  w.ar(tQc.  and  tiJc^  aelaaal  iiat   tiiitii,  J 

t2;«  df^JibJir  is  -v-jrtii  p9wd>r aad  tixoL  — 6tsnm  fimsoL. 

WecamuC  laast  ^oaria  aa  to  ;>^iaa.fe;  Itaty 

Bead  caibatk  pace  -A.  Iixzmaraaasv.  (Sitifitbu 
beta  vLcmmbA  hamegCj,  aa  maat  pnbakjrittoi^  «in, 
•Belt  aorv.  peofAe  i£uaU  be  eazeEaLf— FoaiyCAn:?. 
Wb;  ab>»id  a?*  oeo^y -nlna^r ^aataift ifpntet- 
taaa  af  xLaaasaaa  aawk  eaa  ba  abtoaai  AcabHf, 
ar  a<  ^m^-kmemm  •b^t^m  a  aas^a.  att^oa  le 


iaaaaaaS3?iiai   i^t>atoata<thctoMfctoaadb  >ayto^ 
kaad^featovAejaasafhefaltofldtoa  ~,tt*bart 

r  Water  aipM  -I  lai>»  —eta,   toaakaatoa 
bkkbaae  b«to  weamnlycsn,    odaaaA.- 


r«ac*.'— 1 


Iteai 


r-—  I 


I;  4.  Waaldtaaato  ha 


Ibi 


itotiya 


ta.  fiaa  a«y  ad  I 


iviS  ba  fhi^fanr  1 


calabtebT  ■iiii  nag  the  Mbaia^f-I  baaeaSfa.  >> 
<Htoela*e.  to  ahidb  I  mt  to  add  a  dmacaptoto.  * 
1hevidle7«BthaBaBdKlBaaha9iBr«nda7a.da.  1 
ItbaiHTrflhadaaiade  gat  aadaaeapd  it  aatolhe  be< 
toeea^AaaaadnAcrTit  a«ald  awiiu.  Wbaiaas 
bcAeltaidiftohaia^Baihaathat!  Whitt  aaa 
bal     I         I       to>iaaLMihaaa»  ItadBBidait!    I 


jwt'tibta^'mmywtiM.  Caayaaaaadsal 
rbyffiatoraB>dM«<«^  eoaaadpas 

plati9M««e tap^**  aad  tibe beaaaaas a< a 
acaavBaaadairf  Caa  it  ba  daaa  by  a  aaa 
I,  Bad  abal  f  laii  auald  ba  iwuaaad  far,  1 
a  et  SD-eaadle  paacr !  Caa  tha  aaopaaa 
,f  anaM  it  haaa  to  teaa 

Lj-i). 


8.  T.  fiarra 


Of] 


aid.    lT«ato»e 
RaareiaaRVD- 

;  1.  A  adtcr  lor 

(  aiac  tadabd  in 

ddidy;6.8«3; 

casKaMBcrAn  So.  U; 

B  the  aMl  a<  cbasiar  V-£tf 

thasm  IB  aat  !)-V.  Ana6. 

90,  iMt  Tidaaa.amilbeiiaiMi.) 


ta.90,lMti 
ifaaaeaacl 


to  be 


a  «^«k»t 


befltobartiflMafdc^] 
E.  J.L, 


Xa.     Pi 


aadSSe!    ^ 


aidJaa 


I  la  Ac] 


BBC  «M  tea  has  ataa  lyato.    Iftmhi  Aeaaae  . 
caaaedbydMl  ca  the  paaer  before  rrynaaw,  aad  I  aaa  1 


SERB  TO  OOBBBBPQSDZaiB. 
hacaaaeadaadAeiiBiiw  aalf^aad  ] 


tUrm 


i%-W. 


LPttt 


S.  Sec 


I  of  She 


SlSJ 


ad  M> 


&  X01; 


befs.    Laok  to  the  iadex  to  ToL  TTYTn.  adna 

an  ill I  iiirBiaiiiaiaa  laalin  iif|iaiianaaili1rT 

aad  aaUotof .  —A  Daw  MacaAsac.    f>Wban  a  a 
»af  avaadtoe;  lln#M'aai*jlriBlif is 
aBMAae.  Mdade  of  aaCM^MMtod 
■c  bebadadaaydakria^idift)- 
T««  na  gi^at  laks  of  bartoff  yov 
qaraiaaadrcfped  iatothew.b.     Yoc  ag^tbait, 

wSX  ted  the  (inraiiaM  aaaavEod  to  fJafii'iT^aniil 
BfOalaansal  Dre-WazcaJ*  jaik  pabUtod  br  laek- 
aeod  aad  Ca  .StoSaoccn*  ITall  awiitt  S.C.)-Miuni 
(SeepLSas.    Toa  vfll  bare  aU  the  ^Mtanaknadfto 


a*a*'BadtiidlfMd 

bMb-aamtoa  ior 

aad  fafhtoml,  oaaafaiMd  vtth  ttaith. aai  atatf 
tto.    Tea  eaaUpnadoa  the  tofttariBl  with  i  ' 
-  -        Ibycy 


aatoraowbaaa  Ae  pk^  of   ibialiaa    Ae  aatoCthe    '***™™—  ?   ,  TJ^TJ*" 


aertothe  £ditar,a>eaatfar- 


dmaatobiatXa.4.    Tbe 


a  M  aoft  fair  to  oeoapf  at 

taaaa  aack  aa  aae  adieft£ed  ftboTc,  vikkb  anoaly  of  tod»- 
~  wbxb.  if  Boi  ad^ 

Safe 


to  aaalufV  or  i 


—To  1>E-  fiHCTQCa*. — 

lof  Aethsut 
;  I  fed  ft  eua- 

HeftlA  texiy 


!dnA.>-<]azteBet.-I  afaoadd  beaUfvd  ifaiiT  of  oar 
nmAtn  vvaU  kmt}j  uT  ne  hmr  to  detonaaae  •  AeonCi- 
caTT  <AedM.  aad  VemfXi^  tf  bia«.  the  diaiaacebetveeat-  e 
Ia^  and  Ae  daoxL  of  aame.  I  vaAtoaa^ea  daacae- 
atoaa  ft  qaaitor-toae  fiaiacr  tfaaa  those  i&peaeral  aae.  aad 
aaloBaot  ppt  aa  xtaaiiBCBit  to  take  paxaern  fnia,  I  asi 
fcreed  te  aeck  arfjoaatasa  aliexe  I  ran  1  kav*;  bxik.-d 
ttriml  tae  avaka  ca  aeaacaa  bat  baTv  fcmad  ao 
Mdi  iBftaaali  m  SLiaild  be  gilad  to  kaw  if  ibere  axe 
aay  booka  oa  Itie  aal  ^eet.  I  akatlA  also  ble  to  m&ke 
my  oaa  teeda,  axii  atnJd  LXe  to  kncnr  bi'V  10  cboose 
tbe  oaae,  aad  hav  to  faaend.— Ou>  Huav-Hjis^ 

r47St0.1— HmturmliaaftSoa.— 1«  t  FivBckaaaa  by 
Dewf  **  natnnliaed  *'  as  aa  Eafi  etsaaa  tb«x«l^  ex- 
onented  fiom  mtiitaiy  aerrue  a  fookw-!  CuoUtLey 
Inpriaon  bim  if  be  went  to  Fiaace  atva  fahiac  w  appear 
toB«nrtwbeiifti>iiuDot.cd:  Aad  baa  tbe  Ficodk  GxAtsa- 
a«nt  P<7^  to  eomiaoate  say  Aaepuij  he  a^  beccsae 

(47  '1 1 .  HCanaOtt «— BciDf  about  to  ttat  ft 


nO^aof  A 
drajoa  aad 


laiaae  wwarBt  papa| 
I  toade  wiA  5Ib.  wito 


tbe  latter  beinc  a  aixtoic  of  fm 
1^  Qotoor  iataatortbe  Bon 


Pxi 


£ir«T.— daaaer  .SUubaty' .— Jack  of  All  Tiadaa.— 
A:ift>oe--P.  H.  H.— H.  Field. -StQd«at.—D«t--oa.- 
Oytax. — Hada.—Teaatoiw— Seaweed.— Meteor .— Maa- 
ciitfter.-Fmi  Wa2ber.~T.  H.  £apta.— £n;iaiicr.— £- 
—a.  J. —toot  boabe.— G.  F.  Faia.-£.  T.  B,— A.  fitoa- 
l-yWjliaBft.— C.  Toaafey. 

Fb!X>oicx  Prrxascx.  .Na.  vakaoiaed  papa  ia  aat 
eelicka.i>  P>e  aaaafaflCnreof  tbctoteerbaabeea  fre* 
qifcsuy  deacfibed.  ^H.  J.  ,Add  aatar  to 
^iTca  on  p.  SU.  t.  Beaasl,  Utrpeatiae,  Caatile  aoap 
mn  askaoMr  the  maay  n.iiteM  aaed.  i — Ystaca.  (By 
aeaa«  at  bloeks  of  luaam  vibe,  vfeich  aze  grmrad  k> 
fit  into  groores  aa  toa  sbafL  Tbe  ttvaaalaat  a  aoarady 
aaitahiir  -£ai»-Go-BftAGa.  :They  are  all  vockedea 
the  pcnopie  iHoftntod  on  pp.  ST.  111.  See  ala)  p. 
TiA.  Tat  sviLciL  ia  an  aixma^eaeai  uf  baaa  rode  eaa- 
aeded  to  the  diffenat  axrcN  ao  azraagvd  that  by  the 
inapraoeof  pia|9  mb^  two  wnea  ean  be  cjaaeeied  to- 
other — Taoru^ao  Ox&.  A  aaaaberof  recipes  for 
ceMsna  ia  laat  tvD  TohiBkes.  Aaumtaagr  aitk  etonAed 
bdd-aoet  azkd  pevilenaf  vitb  oaude  ot  xae,  rrpeatmr 
tht  cnataar*  oae  oT«r  tbe  o4ber.  u  recoauaeadel ;  b«: 
yoG.  MtSfiA  try  Taac-tiae  omtcaeat.  — Taorsrcn.  devecal 
ryfc'.iifcl  eous  deacnbed  zco^LUy.  bee  p.  313,  Taoe 
aje  a.t  ao  maay  vaya  of  oaurefiCing  cp  that  yoa  afaookl 
br  kaf  pazd^.,— A  t<t-.*ixszK.  .UueauoaeaaaA  be 
aa^wcTvd.  ld»kethebamaerbititbard;  botpeAaps 
it  b  a  »oft-«MS[^iiif  beiL  and  ia  aa  k>odaa  it  «aaa> 
teifeiedtobe.  2  Aa  to  aakaf  a  tekphoae. 7«« aaat 
kK>k  tbrjBgk  zeceoliaiicoB,  and  cbooaefor  j^nmeii.i 


.  ia  naed,  41b.  of  alhiitoaa  aad  Ob.  of  fm 
I  to  Ae  cmlloa  of  cokar  bei^  Ae  test  Ailet 
-f,  Ae  faboe  iadnedaad  ateaiacd  for  aa  bear.) 
EX.  CToaabaaldeaa»iiltA4bBcka)n«kUd 
thi  aatoleeaeaef  AeMahenatoadwt»si& 
Xotbiac  tea  thaa  a  Sin.  baikfivad 
laehe  aaaJd  be  of  aach  aae.>-aiacT«icux.  (Tbe 
aaight  aad  eaa<e  TBiy  to  a  oertain  extoaftvilk  tbe  aK 
of  ooiL  I«  Xo.  T97.  p,  410P  thara  is  ft  tableof  dianrioBS. 
*«^  of  eoils  daatiliad  in  thaa  pMper;  oapp.lfiiiMaf 
thisanlaaf.aadonp.  Siadim  Baioai,te..cfdMaat 
easla  are  ftTKa.}— Jcnca.  Tbe  vale  m  to  aebt  Ibe 
kf  aaaa thick  M  tbe«are.aikd  twiae  ifii  daaadafbr 
liaBtli  Pabapayoa  bftveaot  aaoad  the  Vict  eor- 
aectty.aad  pahapa  yaa  baaa  act  brttoij  aeaar.  flip- 
paw  tke  im  n>d  ia  {ta^  Aea  make  the  tnato  te.  hov 
aad  fin  bobbins  lin.  in  diaaeter  aad  ^  kas 
Aaia,thegrPOTeiatheboibbinaboalibe|in.byfta-) 
— -CayaaBaa.  (dee  Dr.  Bdaanda*  paper  oa  p.  Ml.  Ko. 
«51.v-^KakktA.Dix.  (VazBiApauto;bataaDs«ia 
laat  aery  leaf.) -&«jn»Bx,A8r.    tdBep.SBS,No.4DQ,ier 

aa  maah  al of  t»e  aadbhat^  YoacaaaoA^lMlkr 

%y  aearrag  ia  vmter.^— On  a  a  Fix.    (Vejetaaf 


yoa  taaUy  1 


akkeL.  act  niekal  aher. 


readily  diaaalaed  by  B«ie  acid  aad  by  ama  HfiB,  •!■» 
byaalphaacaadbydrochlofficacBd.  EiAarjMraads 
bare  aat  beca  aCroQc  caooKh,  or  yonr  m*talbaa  bev  is 
toetesepaeeea.  t.  It  ccaaa  to aock  vbaa the cboit 
iabrokca.  bat  laeal  aeioa  goes  Qa.)—0.  (Ibeaflaer 
aaaU  be,  Ototftialf  ,  te- if  it  givca  any  ennad  at  aB  it 
aoaAdaockit.  t.  fibelte  toiaiA  earef ally  appbcd b 
ftU  thatis  aqaired.  V-A  Cbsar  Aar  BftAMX*  Jiiadte^ 
vThe  <iaaitxa  baa  beea  anaveced  miay  tlaa  iiiie«7 
etaj  Tulaa^  Soap.  1 10,  No.TSS;  p.  SIX  No.  793,  aadaar^ 
veeeaityp.ti<Xlfo.9SB.aadp.^No.80.)  Uxtema- 
•vca.  (YHiiaiter*praperiybamt-inglBaaptk,brtTW 
»aui»ae  p.niaai.  the  aaAod  of  sticking  coleand 
paetaianea  wfartaw*.  That  todooe  bf  vavmAaftke 
prmiaiA  C^anada  bdam.  or  aome  oAeregytfal  oU 
'aarai A  aatU  tran<pftreak  T^  toob  rvquired  an  nry 
fev.  See  p.  lOD,  2?o7e6.  Mtteriala  of  itfaf •toto'; 
BBeageaenaly.)— Aa  AiumraTaEKB.  (WeaBaaw 
yoa  oa  p.  AU.  For  japaaaiag  tin,  aea  K^  ^^Jf 
CD  d  braxiur,  aee  p.  Si  o(  tbia  y4aaa.HA  Ntw  dr>- 
aca;Bca,  Laagtoa.  (Spcarae^s  **  Eectxiait^ :  * 
Th&jry,  aaatCBa.  aad  Ajtf  Jratton.**  B.  and  F.  K. »»' 
Chan^-eraa«.  Sa^  bot  w«  oalieTc  it  iaont  of  pciBt,  «Bd 
a  aevedlitttB  is  b*  ag  prepazad.  Tla  p'toentW"* 
laiMl  wfth  VZ  eH6.PB:  M.  (fbtad^of 
raaipaadatj  boiler  f •red  m%y  belpteptafg^ 


;  bQii&aillate  help  to  bam  An  b; 
igtAMl 


r  ft  Iftfec  of  aoepcaatectiDg  a 


ibHtoatbra 


Juki  80,  186S. 
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«Bdth«iml«.  Keep  tbe  plates  olett1>7P«R|QrfBff^ 
feed-VAter,  and  \>j  frequent  washiofiroat)— Taoa.  M. 
(Aa  thaobfeot  it  to  impresaaie  Uw  iMthcr*  tiba  eioweat 
intoa  iroald  be  the  beat,  proTideditiinot<aae  of  thoaa 
auMet  thiit  nevtr  du  properlj.)  -A«  AxaTsm.  CSee 
p.  496,  No.  863.)-J.  E.  (A  cheap  and  simple  metro- 
aornemi  4cacnbed  and  iaiutcated  on  p.^KlOt  Np.'dil.) 
-FWMr  (New.  851  and  858  contain  sey8MlB0cip«a  lor 
wtamrm  eemmt.  Both  can  be  had.)— PaAoiiaTioaii. 
(lb^H(»It»maohln^  aeep.  179,  No.  840;  for  the  Vojw 
OAchinet.  p.  335.  No.  846.)— Tsoe.  M.  (1..  Sai&  a  will 
would  b«  perfecUy  valid.  Two  witneeees  are  MQoived^ 
who  mosK  not  be  legatees.  2.  Not  necessary.  3. 
lVwteet«reoetnaoBBsaK9.  4.  Thewmo«Ab*«i«dhed 
at  *a7  ftiais  by  simply  making  apolhsr.  It  noald  cost 
Tou  very  little  to  get  a  respectable  solicitor  to  maks  the 
will,  Md  would  be  safer  every  vay.)— W.  H.  P.  (The 
Aet  esB  le  procured  from  the  Qaeen'»  pr>ntets.  Sp^itia- 
woodeand  Co.  We  do  not  know  the  title,  and  da  not 
thiok  it  applies  to  the  cases  mentioned.)— Dbipowd- 
LiOL  (Ti7  bathing  them  daily  with  water*,  in  .whteh 
TUmanU  sea  salt  has  been  dissolved }  very  pBObaluy 
the  weakness  will  pas^  off  in  a  coaple  of  years  ar  so^)  — 
J.  J.  Aluxobau.  (No :  half  a  crown.)  -Dutch  8ub« 
flOWUB^  (IfjoncaaanvwfrMr.LsnsBsWsqoastioMi, 
he  wiU  probably  give  the  information  asked  fcr;  but 
we  oannac  go  to  the  expense  of  illnstrations  which 
would  fill  half  a  column  that  he  may  see  what  the 
esmem  jm  Uke.)— Elxot.  AfpasMTics.  {Vr.  Taltnan 
will,  d"nbtle«8,  supj^y  parts,  &o.  He  advertises  in  the 
**  Sale  Column."  Yoa  had  better  ask  the  other  ques- 
tions privately.  We  oaoaat  rspeat  ms  iter  ahre  «dy  pul>- 
itfheo.)— Oklkr  et  Audax  (Any  of  the  makers  who 
sdveittse 


lese  pages  would  suBiply  you.  Sooh  tises 
ssyoukugges  would  interfeza  very  nuKeiially  with  tha 
spMd  W.  H.  HuxLBV.  (Yoa  had  better  re«wnte  the 
letter  and  make  a  fresh  drawing— if  you  think  it  worth 
while.  On  the  whole,  we  hardly  think  it  is.)— S.  Cal- 
Tov,  BxBTLB  CansHBBB.  (^tt  type.) 
F.  H.  H.— B.  B.— Nunquam  non  Paratus.— Tony  B.— 
J.  B.  B<— Arllinr  B4  Moiris  — M.  Jonaoin  have  xeplifed 
to  querisa  already  similarly  or  adequately  answerod. 


0SB88. 
•  »»■    ■ 

Au.  CteimimlflatiflBs  for  this  d^paitmant  mnat  be 
sddressed  to  the  Chsas  Editor,  at  the  offioa  of  thk 
EsoLzsH  Mbobakic,  31,  Tavistock-atreet,  Oovent-gacden, 
W.C. 


PBOBIiEBI  DCCLIX.— By  J.  Pierce. 
BUuk, 


WMte  to  play  and  mate  in  three  asoTet. 


PSOBZ«EM  DCCLX.-By  **  J.  N.  B.' 

From  Brentano's  Ches^  Monikly. 

JBlaek. 


NOTXCBS    TO    COBBBSPONDENTB* 

D.  A.— Tour  solution  ti  75S  is  correct,  as  also  those  to 
TSSfc    ItiaaofoortanatatheUttcrpKoblsmissomasred. 


OavB  reeentlf  played  by  oortespondaofle  beNrean  two 
amateurs  (dteioits  Gambit) :  — 

Wiita,  Black. 

1.  PtoK4  1.  PtoK4 

3.  KttoQBS  2.  KctoaBS 
a.  PtoB4  S.  P  takes  P 

4.  PtoQ4  4.  QtoR5  (ch} 
5.B:tQK2  6.  PtoQ4   ^  _ 

6.  Kt  takes  P  6.  B  to  Kt  6  (ehj 

7.  Ktti)KB3  7.  Castles 

8.  KtoQS  8.  PtoKB# 

9.  Kt  takee  Q  «.  P  takes  P  (ch) 
10..  K  takes  P  10.  B  takes  Q 

U.  PtoaB4  11.  Kt  to  KB  3  (ch) 

>2.  K  takes  P  12.  Kt  takes  Kt  (ch) 

13.  PtakeaKt  13.  BtaknsP 

It.BtoKS  14.  BtoQB7 

15.  H  to  a  Hsq,  15.  P  to  K  Kt  4  (ch) 

16.  K  to  B  3  16.  Kt  takes  P  (ch) 

17.  B  takes  Kt  17.  B  takes  B 

18.  B.  tahsa  B  16.  B  talees  Kt 

19.  P  toJC  Kt  8  19.  B  to  Q  6 

20.  B  to^  B  3  (chj  20.  K  to  Ktsq 

21.  KBtoB»q  21.  BtoQS 

22.  BtoKB5  22.  PtoKK3 

23.  KtoKt2  23.  BtoKBsq 
94.  PtoKKt4  /4.  Bt3KB6 
25.  B  to  Ksq  25.  K  to  Q 7  (ch) 

28.  B  takee  K  26.  B  takes  R 
27.  B  to  K  6  27.  B  to  Q  B  8 
28.Bt>KKt6  28iKtoaBBq 

29.  KtoB3  29.  BtoKBS 
80.  PtoKBa  SO.  PtoaB4 
31.  BtoK7  31.  BtoQsq 
82.  B  to  K  4  82.  B  to  Q  b  2 
8S.  B  to  B  6  (ch)  88.  K  to  Kt  sq 

84.  BtoQ7  34.  Pt}QB3 

85.  BtoKR7  35.  BtoK4^ 

86.  PtoQKtS  36.  BtoQ5 

87.  KtoB5  37.  BtoQ3 
38.  BtoK4  38   Pt'>aKt4 
89.  K  to  K  2  39.  P  to  U  B  6 

Oame  abandoned  as  drawiL 

TKBMB  OF  BUBBCBIFnOV. 

PATABUi  ZM  ABTAMGH. 


St. M. for BiBlf oaths sbA  11a  tor  TwalvslieanaJtasl^Mato 
•sr  wtktt  ot  tae  United  Klagdom.  Por  th«  Ualtsd  Statas.  Ua.,  o» 
itoSTuo.  sota .  U  Fimnca  or  Bclclom.  18^,  or  Iff.  lOe. :  to  ^SU 
(yta  Bilaild),  l<a.  Id.  1  to  Nsw  Saalsad.  the  Oaas,  the  Wsst 
ladlaa,  Cuiada,  Kovs  Bootia,  Matai,  er  aaj  ef  tts. 


r  aaj  4 

ihoaM  bs  BMde  ty  PaaS-eflMaorda^    Bask 

nambera  oaimot  be  aaat  oat  of  tbe  Uaitad  Kingdom'  by  tha 
ordiaary  Mwapapai  poaS^bot  moat-beraBtStodtpr  at  tfcsntool 
Sd.  «nefe  to  oorwmr  mxtn  oottass  _ 

M awn.  J4Haa  W.  avaan  and  Co.,  of  SM,  OhsKaiit-atsest,  PbUsp 
dalpbin.are  aattaorlaed  to  receive  8ttbwriptk>n«  fbr  Ifae  U^|sd 
BtotoTfor  tha  BWOUBH  MBOHANIO,  at  the  lato  of  I  dcia. 
Mo.  fold,  or  Thirteen  ShilllBga  per  annuak,  poat-flree.  Tha  spplsi 
will  be  fbnrarded  dlreet  by  maU  flrom  tfiejrabUahkir  oOoeln 
Loadoa.  AU  aabwrlptions  will  commence  with  the  number  fliat 
laraed  after  the  receipt  of  tha  attbacription.  If  back  Bambenare 
required  to  CMnpiete  Tolumea  they  moatJbapalA  foe  at  theaato  ol 
id.  each  copy,  to  cover  extra  poataga. 

Fois.  v^iv..  xzn..  xz  vti.,  xzTin.,xxzx.,  xxz.,  zzzz., 

XXXII., end  XXXIII..  boHnd  In  elnth,  7a.  each. 

CVoL  XXXIV.  Now  ready.]        ^     .  ^    _^ 

All  the  other  bound  vutikAee  ere  out  of  pfla^  BnbMrtben 
wouJd  ao  eri*L]  to  ovier  rolumee  aa  eeon  aa  poaalhla  after  tha  ooa- 
alaiLo&  or  t^b  hALr-jearij  Tolume  in  March  and  fiepteatiber,  aa 
0BtT«Llin(t-'<  M^tinriiwwre  bound  up.  and  theie  eoon  ran  eat  of 
print-  yt  (**•<■  « Tour  bach  nnmbere  eenbe  had  ■IniHr,  pdce  Id 
CM  iirthri.mtfh  unr  t)0oheeUererne«raaKeot.or3^.caeh,  poat-firee 
tn>m  thv.tmce  i/ii-^pt  Index  numbera.  which  are  Id.  each,  or 
pOkt-tr«C',  ^id^j 

lnd«mfe^i  10/  vfich  bili-<7eariv  volume  ap  to  VeL  X.  (sseepi  Tola. 
Ui.  lit  .  t V  ,  V. ,  >»iid  X.)  IncIuaiTe.  ad.  eeeb  Port  fv«e  Uk.  eaeh., 
XBa>-xf?<,  it>  kjiL^r'j^i uMit  vela.,  Sd.  each  or  pott-firee,  S^d.  Caaea fl»r 
bbiiiLDr.  !■  M,  paj.a. 

-/  ^ubKntH^nt^r?  raquaatod  to  order  Oaass  sad  Tda.  tkrwifh 
MMLf  bo^h.i«ii«ri,»Mdnot  to  eend  dlreca  The  refulatloaa of tif 
poft^Siee  prevH^  Ihatc  tnnamisalon  throuah  theJPoal. 


SoLUTiOK  TO  755. 

JVHite.  Black. 

1.  Kt  K  R  «  1-  Anything 

2.  Kft  Ci  B  4  2.  Anything 

3.  Mate«  suxwidingly. 
In  this  problem  the  K  should  be  at  Q  B  sq,  and  P  at 

i  3  to  laaae  it  swiszid. 


CaSABftBS  VOBrJUOYSSXISIKO.. 


TklrtyWorda 

Bvasy nddlttonsi eight  wards.. 


aw  4.- 
.  t   • 

,.0  a. 


Pngai 
rdaM. 


Ad vertiaasMBta  Pi va  ShlUlaga  tor  tfee  fliti  4S, wovdi 

.per  Una.   Paragraph  AdvertlMBeBta Oae Shllllait 

per  line.  No  fk-ont  page  or  penaraph  adTertlaement  inierted^i 
laia  than  Pive  ShilUnca.  Reduced  term*  for  lerieaaf  mors  thsaS 
tnasffllona  maf  be  naeertained  on  application  to  the  PuhliSksr. 

ADYBBTUBMBHTt  in  BXOHAM«B4IOLUMah«dor 

a  d 

Twantj-fiBur  worda 0  1 

Per  avaty  ■neeeaillsgflllght  warda. 0  > 

ADTBETIBBMBMIB  is  the  BIXPBNirT  BAKI  OOLVXH; 

a.  d. 

BIzteea  IVorda  .. OS 

PorereryBuooaedlng  Bight  Words       6  S 

It  mnat  be  borne  In  mind  that  no  Dilptoyad  advsrtissmenti 

niM&r  In  tha  ••  aisBunnv  ftala  Colmnn.^'    All  UdTttrtiA«maiita 


oaa  appear  in  the  "  Sixpenny  Sale  Colmnn.^ 
nuat  DC  prapufUi ;  no  reduatlan  is 


Bwery  Werkmui  eonnaeted  vith  tha  BnBilBs 
ndea  revnlrlng  a  eitnatioa  ahoold  adTwtiw  la '*  TUB  BUILD- 
fG  NBWfl,«^publlahed   everj  PBIDAT,  prtos  Pbarpsasa, 


IN O  TiB^.^pubkahM^ewT'FBijrAT,  prtps 
atSi.Taviatoek-atrMfrOovant-garden  London.  WXT. 

'«THBBUIftDniO  NBWB"  la  tha  Ftlaetpai  JosvmI, 
aanMngAfeaiteatanndBnlMera.  and  haa  tha  teBSSMln 
of  JMiylProfSMaioaal  Journal  la  the  klagdoai.     

Bverv  WonkSBStt  ahoald  inaiat  on  aeelng  "TKBBVnglllS 
K  ■  W8  "  everv  week  at  hia  Clab  er  Ooflbe  Hoeae.  K«  arBl  Bad 
mora  **  Lists  of  Taaden  "  for  naw  warh  la  it  averv  week  thaa  la 
any  aimUBr  paper,  and  can  thus  Jed  ge  where  wmrfe  iilik^ytD  be 
hai.  He  la afto  apeeially  invftea  to  make  nae  ^rtatm«~ 
■unieatioa"  if  he  wante  to  know  anything  about  hla  tmde :  to 
wrltotothaJBditoc  if  hahasiSLny  saggesttoas  to  makA.MAto 
ad vertiss  ia  the  papsr  when  hs  waata  work. 

The charastor  Advertlaamesta  fbr  Bttoi^ims^  *•  ^ *^l*< ' 
or  Twenty  Worda,  and  Bixpenee  tor  every  Bight  Worda  after. 


advertiaemeata 

^^^ ^  madOf  on  npeatod  ' 

and  In  caaea  where  the  amount  aent  exceeds  One  S 

publidier  would  be  gratofBl  If  a  P.O.O.  could  be  sa , 

■tampa.    Stamps,  however  (preferably  halfpenny  atampl),may 
b*aeat  whare  it  ia  incoavaataat  to  obtain  Pai.O.'a. 

Taeaddrsaaislnelaisd  as  part  ofthe  •dTsMaasMBtsadshsiBei 


n«oa  ia  tha  feUowtngPHdav^ 


by  I  p.aaoa  Wsdasadap 
F^  ■amber* 


HOTICK  TO  SVBSCBIBSBS. 

Bahsartbsts  reeaiving  their  aapiea  dlreet  l^om  tha  aaesansa* 
anastod  to  observe  that  the  last  number  of  the  term  for  whisk 
tkciraubserlptien  la  paid  will  be  fbnrarded  to  them  ia  aPma 
Wrapper,  aa  an  intimation  that  a  fireshreBBittaaoeiaaaeaaaary.lt 
it  la  daaltad  to  oontlnae  the  SubscripUaa. 


OUa  BXCHAHOB  COLUU. 

see 

fls  slavysybr  Jbeftanfs  i7oMaa  w  84. /or  Iks /rstMwapiai 
an4  84.  for  mMTg  smeetuimg  S  tsof^ris. 
see 

OU  and  Limelight  D  iagolvinsr  View  ApMrm^W 

forScraw-caitlag  lAthe.    Twiat  UrUto.^.  W.-M.^JCiasatCtA- 
tage,  Feytoa-plsoe,  Boyal  Hlll«  Oreanwieh. 

Aone-hoTiO  Water  Motor  in  asehange  f  or  a  good 
Pemabalator  (rubber  urea),  or  olEera.— Wm.  u  itnimi.in,  i£a*- 
dlagtoa  -road,  OubUn. 

Sociable  Trlcyole,  for  two  or  three  peraons,  cost  £U 
naaalv  aew  eoudltlun.    Jbzchaoge  good  Fhot>Knpbte  or  Dtmo*- 
mg  View  ApPAiattM*  or  offers.— Wn         —   - 


ring  Tie w  AppAiama.  or  offers, 
amptoa* 


VnianT,  Paotogr«pher,Nacth> 


2  ponesrs^  gun* 

•  lasli«.-<i,lstm.U- 


Two  horse-power  Vertical   Engine,    with  tiio 

eyllad-a,  completo,  equal  10   new.    Will   excusage  lor  good 
Bicycle  aeout  floln.— siilsmitb,  JMkson>street»  oloh  tm. 

Powertol  Intensily  OoU ;  «or  good  Meld  Qlagg, 
model  eogina  or  offera.— e^  skcbu,  SS,  Dssait^road,  Oraathaas. 

Jifffirer  Sawins  Machine  (new),  separate  Moirter 
shaft  i  «xchaage«  BctUet  or  aoiew  cutting  Ukhe.— a,  Btiarta- 
sueet.  Maw-raad,  BatSersea.  8.W. 

Saw  Spindle*  Sin.  droular,  new, 
|naialbeaiittgs.v.Jeniaals.  bright  Exchange  li 
street,  Mewruai,  iiatter.ea. 

Bnffine  Oylindert  Slin  dia.,  4in.  stroke,  round 
bmss  crank.  rev«>sejntfUoa«  ought.  Wt»at«  cl«ant- g.  Any^ 
thing  us«ruL— P.  Btxo,  auaen-street,  UalMOWen,  near 
Blnnioghsm. 

CO  old  Copper  Ooins»  chieflf  WngHsh,  indnding 
Charles  let  fMthlng,  Qeowge  lU.  ou^per  tweaaany,  ViouicUi 
earthing.    Exchange.— B.  Oolbmux,  Canterbury. 

Hali4iooM  and  one-harse    Bngine     OaatinffB* 

cylinders   otirad,  Ao.  ;or  two>horaediw««.    uifera^-^AMas  aor- 
CLirre,  Bngineer,  Princess -street,  Oranby-row,  jianche»tor. 

Uedioal  Ooil,  Oalvanio  Battery,  Eagmes,  and  Lathe; 
Castings,  Pleid  Ouss,  Bcrew  Pf»«i,  for  v»  ar^jiuK  irinuks.  aMousa 
MsKHAHiv,  Mntiuter.  Ac.  offers  — J Aaas  boTcurri*  Pxiaceaa- 
^itat,  Onukby-row,  Maae  heater. 

Whnted  In  ezehanga,  perUble  Obm  Bottles  in  iron, 
and  butleca.— Jsaae  HVTOtirra.  Prinaeee  etreet,  Oraaby-row* 
Manchester.    Worhs,  Lerenshulae. 

Have  a  number  Amateur  Viewe,  very  good,  aiae 

about  ISlB.  by  eio.    Will  arnd  sample,  ao.  stomps.    WaatoflSca* 
— Adorese,  Paorc,  182,  Trongate. 

HFknted,  agood  ■cww-cutttog  Utthe.hi  a»diangefor 
aew  buraitufvor  IroaasoDgery,  or  Sjia.  Paoih*  aafefty  Bmyde, 
atmrly  aaw.— it.  WArcerr,  Palgnt«a. 

Wanted,  one  or  two  horse-power  Oaa  Bnginot  in 

exehangs  fbr  aew  Paraliure  or    lraaman«arf.f~«b.   wai 
Palgattm. 


I  wi*  exdhanga  two  sets  of  4 horee-powen  ^  -__ 
OjkSTiii»»»««««>astfl«iabed,oae  ia  ruugh,  fur  soma  good  oOMa^ 
-asvLa,  S,  lLasa>«tteet,  l^arrugtoa. 

Screw  Steamer,  eo«ine,  »>oi}f '» a^IS^JT^i!!:  S2S 
otsa.  etaofina gass.  waealaad  acrew.  >a  bl«ded-sGr^ws.avleadia 
woKarVte^aavftlag  aaef^-^.  Holt,  11,  P^d-stnat,  MUes 
putting,  HaAChester. 

"  WoBAora  of  Ctoolowy."  2  Volg^  «  BHMalli^r«k»- 

pipdia,"  t  vela.,**  Brawstar'aUpue  a.'  *;  Ucrsaselua  aeSronomy; 
•M)aniell'a  Chemical  Phil«>M>phy.'*    Offen^vSqttaat«d.« 
M  alberry-atract,  Jlradford,  Yorka. 

Wanted,  good^din*  Bicycle  in^adunaefer  o( 
Photograpble  Apparatus.  Bus  aamtour^W.lnirfs^aSi 
straac,  GoBweB-road,  Jt.O. 

PriSBDrawinff.— First  ptize:  nfwBrimting;Oatat»> 
value  £m.  Hecoudprixe :  Two  Electri;  Lamps  aaoBattay. 
Wlnaara'  aemee  in  E.  M.,  »•  July,  iiehets  on«  aiOIBae ; ",  torSja 
ihllUogs;  26  for  £1.  Will  eacoaage  fur  aaytbag  ««aettl.r-M. 
BAJU«Aao,  H^nfJgH. 


Botvnos 

TO 

756. 

IFlUHi 

Blaek, 

1. 

Qtai^RT 

1.  Anything 

2. 

Miatfl* 

HoUoway'B  Pills  and  Ointment.-Daring 
summer,  inti^stiaal  .iirttarioa  m  tifs.  so  ualem  uia  liver  acts 
aright,  cansUtatlv  nal  oisturbaaoe  will  ensue.  The  humble*t 
can  procure  titeae  health  preserTlng  remediea<  which,  quiehly 
remoTO  the  vitiated  bile,  cool  the  oTer heated  blood,  aad  restore 
the  Jaded  energ.ea,  better  than  vsuatod  tonics. 


THB  BizFXinnr  bale  couniH. 
»♦• 

JJiDi  Hiisiaifi  an  lassHeii  to  iMr  esMMMi  al  As  rals  4/ 
«i.  /or  Iks  4rsl  16  «0ords»  aad  6d.  for  mmg  saoossdiay 

9«wite 

see 

For  Sale. 

Xiantem  PhotogrrapliB,  10.CC0,  with  retdioggt 

fromSd.  plain,  Is.  coloured.— a.  ifcxraaiv,  Baiily-atiaat,JUs- 


Qelatlne  Films  for  photographa,  rednce  ooat  and 

labour  of  photography  to  mioimum.— a.  JToaaaanx;.  >  Biraaiag- 

'**%«  Filmonapli    earriei  100  flhaa  or  19  platei^ 
Lightest  Phote.  Ipparatna.    lliustratad  t«sta.-»»tj«raairt,Jlir- 


Wfim<>mn»mmlilo  Kftnnal,  free  ed^  with-  ^ata^ 
graphf^7lUmNV«aU??PuTinstructtoa«.   Pikna*  PUmo- 
aph.— ▲.  PvKPaaaT,  Birmingham. 
100-BWd  Fllmoffraph  SUde.  can  beuaed  wjtt  orjt. 
kry  camanu   Plataa  ahanged  anywaera.— a.  P»f«fsiaa«,  Blr- 


OoUogiaphicPhotOffrapliBfor  Maehtoflri  and  Trade 
Patteras.  riampls  and  Ust  for  'ia.— I'uarHaKt  aad  i>*.i.itiraiiig- 
ham. 

"The    Xrifflit*lifflit  Clock."    Dluatnitod    ai^ 

described  on  page  JTO,  No.  M8.    Price,  carriage  tree,  As.  Sd.— P 
EoBiaTsox,  n.  Greek  street,  Boho.  W. 

loathe.  3iin.»3ft.  bed,  screw-cutting,  slide-rest  com- 
pound, set  chinse  wheeU,  chuoks.  Ac.  seotmd  haad.  good  aa 
aew,  £11.— MjlKik.  Cupola,  BhefHtld. 

StcokB  and  DleB>  now  in  extensive  use.  list  one 
stamp.— J^.  if.  Bosims,  XI,  Plnsonry-  pAreaent. 

Blaotrie  Iilsl&tina.— Inventors  wishmg  to  pa^eot, 
aateatloreell insvattoasconneclad  wtthalectris  lishtiog  ^ould 
Somiunicate  wmTu.  Booaas,  21.  Plaabury-paremeal.  *.«• 
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Jmntao,  \m. 


]Klii«ralfl«  100  food  RKdmcM,  iodndinf  vapphire, 
r«by,to9«a.«ttcrftld.op»l.  all  lumed,  4ifllif«ot.  lo«.  Apply  for 
llat.  AlMinaaj  twr,  rarer  •p«eliB«a«.— OoLttcrva,  &ulurd'» 
lAbnrjp  41.  Taohkn>ok-atr««t,  Plmlleo,  London. 

]Utamo"B"VioUn8trinffS.  Inflaltelr luperlor 
to  gut   vow  pott  Ctm  U.— *<xtTS,  S,  Mdlbrd-tteMt,  Plyaouth 

SCioro.  Photoi.—LUt  of  800  one  penny  ■tamp.— B. 
aa4  A.  DAaeia,  4M,  Btoakport-roa4,  ManchMter. 

lAtbeSf  lAthes,  obeap  good  aorew-oattiBg.  f rom 
£10.   mufpAjmtmU.   HiffUuL   Flnt-daM  tooii.--ll4KiK, 

Prise  Drawing.— FInt  pilxe.  new  Printing  Ontflt, 
«lM£IO,MCOBd.  t  ilMtfleltmpn  apd  tetteritt.  Ylekati  Oae 
f.    B—  Bxcaaaff*  Colaaa.— M.  BiaiiARD.  Heaflild. 


XleotrioAl     D«pot      and    Mannflaotory.— 

Miu^a'a.  IM.  Chap«l-itr«ct.  Balford.     UandlMt  ahop  la  th« 
«rad«  for  a»ai«iir«. 

Blaotrlo  X«ampi>  A«. ;   Bella,  6«. :  Batterlea,  fle. 
IfOM  batter  or  ehaapar.     loatmBenta   rapaiiad.— MiUAa,  at 


Blaotrio  Ifaoblnea.  Indioatore,  Belle,  Batteriee, 
Wlraot  Owltobo«,  Tanaltia]*  CarhiMu.Jkc.— Kmo  aad  Oo.,  Bice 
^ — -Icl    (LUtTwopatCf.) 


BtantUU  Olotli  X)reM»  in  all  oolonn,  prioe  8e.,  or 
•d.  yard.    PattarM,  ona  itamp.'FiaTn,  Klxkfata.  Wakafltld. 

Metallle  A  and  E  Violin  StrlAffS.  Acknowledged 
aaeoata.  Ms,  p««t  tnt,  la.—JoMR  El^hco,  M,  KalTln  OroTO, 
LlTurpool. 

Amateur  Mcohanioa.— A  complete  let  of  Oaatings, 
Tabaa  aaa  L'^ataa.  for  m«kUi«  larva  Oompoand  Mioroacopa* 
111  •d..aadlattniotloaa.  AaiaUara  rappUad  with n.tarlala fur 
Optieal  XAitruBeBti.>-lCAaoM,  If ,  Park-road,  Olapham,  B.W. 

Important  to  VioUniati—ImproTed  Violin  Ohln 
HoLoaat.  Llit»  w1<h  raffraTtaga,  oaa  ttamp^— Nicaouea,  U, 
Yietorla*  itraat,  Bheflldd. 

tthoree  Vertical  Engine,  Pnmp,  fte.,  flO^orex- 
ebaaga  unaii  soraw  Oattia«  Latha.-ae,  Victoria-atraat,  8hef- 
fla^d. 

*'  Xeliya  Sireotorr  of  Wateh  and  Olook 

Tbads,"  pabl*ibad  I8».,  piioa  lOi.— D.,  Aabbvahain>tarraea, 
B«atbaad«  Biaas. 

Hoden  fiin.  Xiathe,  new,  e^ft.  bed,  powerfal«  large 
•ttoolt.    Bargala.-4i,  Uoaton-roao.  Beelaa. 

8aWr  for  eatttng  all  metala,  rny  neeful,  poet  free  16 
■taaipa.— PocLa,  m,  PolKam-road,  Loadoa. 

Stammering  ipeedlly  and  eifeotaaUy  Cared,  per- 
•naaUy  or  by  aorr^^poadcnaa  Tattlmoalaia  ftom  all  elMaat.— 
\qx.  M .» Wara'i  Ltbivy,  Ordcraaor-road,  Uatbbary,  Loadoa. 

Forelcn  Stamps.  1,000  well  aaeorted,  la.  9d., 
fr«« :  M  Tulatlat  •<!.  baavta  on  approballoa.  Oooa  dlsconat.— 
BTLTsaraa Baaaoii.  14. Oallford  atiaat, auMtl-aqiiara, W.O. 

Set  of  Firework  Toole,  Indoction  OoOa,  Bra«- 
moroaoopca    8o*d  cbaap.— J^caMU,  Flahgnard.  PaBbrokaabira 

Bioyele.  A  gentleman  ordering  higher,  offere  hia 
aunlaeaat  Wia.  burnUncd  Boadatar,  Tcry  baadaona  macblaa, 
-wlta  ball  baariaga  and  arrry  improvamrat.  eiata  ladudad ;  only 
MJOa.  Bartala.  Approval  ailowad.—M.PiaoaAn,  17,  Fileadly- 
itrcat,  Daptford. 

CozePe  l-pUte  Camera.  Slide  diaphragmi,  eto., 
tUad.  valvet  doth,  £1  14a  — JsiacHALt.,  Jnalor.  i,  Marft-laaa, 
l<oadon. 

Ameriean  Orffan  Tnbeboarde,  with  Monroe 

▼olcadraada.   aaduUdpiloaa.— IUt.W.  Poplar  WaU-road.BJi 

Platlnff  Dynamo-Bleotrio  Kaohinee,  the  best 

aad  obaaptat  ia  tba  aaailiat.  Prlaaa  and  taatlBBoaial*  aa  appU- 
oaUaa-^O.  a.  Scaota,  Maaolkotnrlaf  Blaetridaa,  lit,  Bvatoa- 
road.If.W. 

Photographic— NegatiTea  dereloped,  tntcnaifled, 
— ...^  ^  Miatcd,  ar  work  of  aay  klad  ddma  for  aaMtaan  oa 
mabla  tcnai  for  goad  workw— M.  Maoxii,  1.  Darby 


Hoaaaa.  Waat  Croydoa. 

SQTeiHm-Olaee  Hlrror,  ihnplj  monnted  (eooatorial), 
wltb  aeraw  aaotSoaa.  Very  good  daaaitloa,  £7.— Bav.  B.  Muxa, 
Drayladaa  Baeloiy,  Maaebaatar. 

Ibr  Sale,  Horograph  Printinc  Apparatus  for 

orodnalaf  400  aoplaa  of  arawlaga,  plaaa.  He.,  par  boar  £•.— 
G  odaaanaaa  Hoaaa,  Dorahaatar. 


Bleotro-plating,     Gilding,    and 

Elactra-typiag  appaiatoa  ooaplata.  wltb  aoluUoat,  battary, 
aaodaa.  Tata.  Mrateb  braabaa.  banisbara.  aad  tail  iattooctloaa. 
Bo  ilmpla  tbat  a  ablld  oaa  aa«  tboin ;  *m\j  14a.  aoaialata.  Waaid 
torn  out  Cft  wartk  platiag  aad  alio  lag  par  waak.— Bydaabaaa 
Bo«aa,M14dloati«aCraoTd.       •       •  '^ 

Oral  Framea«— CAPBtx.  Oral  Tnreer,  79,  Milton* 
ttraat,  Ooiaol-iqaaia,  M.W.,  Loadoa. 

Sl-daj    Clock,     lepreennting  elephant 

_._^.-_  — rtaoaaa.aader  glai      "   ' "'  " 

1  roaa,  Loadoa,  B. 

laat  twentr-one  Tohimea, 

vwama  oi  jtmtur*,  Tdana  of  MtchmtUe.     Lot  K 

-D.  'WkvnMM,  177,  DlskasMB-road,  Loagai«bt,  Maa- 


Jumbo oarrv lag  ladlaa  Prlaeaaa.aader  glaaa  tbada,  Mia.  blgb, 
prloa£li^Oi,OoBaiareU|  roaa, '   -'  ~   ' 

"  BogliBh  Meohaaio.' 

alx  boaad.     V««lama  ol  ITmtuM^  Tdona  of  Jr«cA«iiic.     Lot  10 


£(inatorial  Telescope,  6iin.  beet  mirror,  the  whole 
aow  aad  coaalata.  By  Caitv .  wltb  7  CToplacaa.  oa  matal 
fodartaL— Parttealara  ftoaa  U.  P..  Baat  Howfo,>arTybiU. 

Workiag  Model  Steam  Xngines*  Paiti  and  Qut- 

laga.   Uat,    tUap.— Williaji*,  U.   Daliay-atraat,  Breagbtoa, 


r  aiapartd  PUU  alva  UaaM«lata  aad  parwaaaat  raUaf  l^a 
d&trraaiar '- 


Borrhoids.-Intcznal  POee. 
^...paradPUUalToU 
Utrraaiag  eoaplalat. 

Piles  — Qpeaeti'B  PiUa  eure  when  all  other  ramediee 
(ae  calladi  have  foilad.  T>ay  coaulaaoulagdclatacloaa. 

Hfemoxrhoids.--Spenoer*a  Pflle.  te.  l|d.  per  large 

bos.  poat  arm.    B.  Braacaa,  W.  Dymt-raad,  Otaataaaa. 

Ziathe,  4iA.  back  gear ;  bargain.  Tooli*  dmcks, 
caipeatar'a  beach  aad  toola.  Oampiau  llat  aa  applieatioa.- 
AdKia,  L^raa,  1,  Addlagtoa-«ra«ccat,  Yovfc-raad,  Lamba  b.B.E. 

Bench  Drilling  Machine,  tcit  itrongyinTahiable 

to  aaMtaara.    aacaraly  packed  for  a4a.~Bncwnia  aad  Ooeaa, 

PhotMraphs    (Seottieh   eoeBerr). 
▼ataa.  TIaTy  4la.  t^  4d.  aoaa.~»iatA\,  IM,  Maafkaw>alraot. 


Lathe  Heads,  pair  em.  eeatiee,  eonieal  bearings, 
baai  Beert.'*'**^**^*  MJoBtabic  iaek  caBtraa.  haad  reatTla. 
AH  aew.-#.  AaaaaaM.  J«a!ar,  U,  Cboreb  atraat,  Qalaabiala. 

Smmmer  Drinks,  eool,  delidooB.  iparkliBg.  One 
deaaa.aaat  f»oa.ls-Caairri4a.  Maaaloa  Homo  UbaAara,  U, 
Oaoaa  TIetorU  •ooat,  Iioadaa,B.C. 

Baidjirieh  Ferns,  10  Taiieliee,  good  eCi 
la  td.  d-f  .  Irte.-M  Ccun,  laaltbaaaaa,  0».  Oark. 


Z«athe,  0m.  eeotre,  6ft.  bedt,  flret  qaaUtr,  goodoondi- 
tlOD.  f>ois.  co*t  £M,  prtoo  £10.— H.  17,  BTanbolt-rodd, 
BaBlay>raad. 

16  Vole.  '*  Bnglieh  Meohanio.**  onboond,  XVIl. 

to  XXXI.  lodoaira  ;  price  14a.— U.,  Baaddaae,  Baraet. 

Musical  Qlasses  for  Bale,  as  played  by  profee- 
■loaal  parforaiari  wiJi  tba  Bogara.— ft,  Ctibaaa-atraat,  Laletster. 

Splendid  §rt  of  Oas  Bngine  Caatinge.  cylinder 
1}  bora,4|  ttrokafOhaap.— T.  WAamor,  Pattardale,  Paaritb. 

ICOft.  Glass,  enfc  to  eiae,  packed.  deliTered  to  rail, 
14a.  fa.  pletvra  quality,  ^7i.  Id.— Holmbs.  141.  BiMX-raad. 

Harmonium  (Organ),  10  etope,  sweU.  9  gnia^aa, 
eoat  18— L  .  1,  Wcatow Biu-taraee, Upper Korwood. 

Gentleman'B  Xngliah  Bitrer  Lewr  Watch,  sew, 
Talaa  £•,  wlU  tab  a  bSf.w-11,  Krnble-itreat,  PraMot,  laae. 

Blectro-Kotor  Bngine,  workin?  model,  poet  fice 

6«.  -J.  BoTotirra,  U.  Cadarattaat,  Huimr,  Maacb  eater. 

Photograph,  new  and  old  Eddyetone  LIgh'hoaBcs, 
7  f  y  4.  poal  Cirao  louipaaca.— PoMPBaaT,  PabUibar,  Blrmiagbftm. 

BoM'a  Cabinet  Iiens>  £17  lOe.,  qoite  new,  for  £10. 
— W.  BB4Bra,  Chaniat,  liadelay,  Salop. 

Bicycle,  6Sin  ,  lamp,  £S8t.— H.  Matbi,  8,  St.  John*e 
Hiil-grora.  Waadawortb,  B.W. 

Aneroid  Barometers  on  Frangoie'  list,  6in.  open 
foca,  all  fared  dial,  tbaraao  on  dial,  nlefcal  Mae,  SOi. 

Bleotro-Magneto  Machines  on  Fraogois*  list 

Good  Biacblaa.  10a.    Powerfiil  Butcblaa,  doubls  magnet,  IJa.  id.  * 


Gold  and  Oold-p^at  d  Byegla  sees,  Pebble  Spectacles, 
So.,  OB  Pba'  coia'  LUt.    Wonoerfully  io  w  ia  price. 

Field  and  Opera  Glassee  cannot  be  snxpassed  for 
quA'tty  and  for  price  incomparable.— FaAacoia. 

Model  Steam  BngineSf  &c.,  Ac,  on  Frangois*  Ust. 
"Do  not  bid  ma  speaki  sea.  and  then  tpeak  yourtelTai.' 

Upon  receipt  of  poet-cud  A-  Frangois,  Deronshir;- 
place,  ByUadroad  Blrmingbam,  will  forwatd  lut  free. 

Gotta^percha  Tissue,  best,  quite  new,  free  Is.  4d. 

par  aqnara  yard.— W., Brewery  Houae, henag b,  Ireland. 

A  soperior  Bccentrio  Chuck,  with  face-plate  and 
twoehttcki,  24*.— CBABLBt  Qovloimc.,  Walkargate.  BeTariey. 

Slid«-Best»  S^in.  centre,  quite  new,  dOs.—CHARLie 
OevuiKo,  Walkargate,  BoTerley. 

Ha/don's  Cutter  Bar,  br  Bark,  of  Londcn,  quite 
caw.  7s.— Cbablb*  Ooclmmo,  Walkergate,  Bareiiey. 

Blectro-motor  Bngine,  working  model,  post  free 
•t.    Large  >laci  for  power  tu  oidcr.— J.  bcrcurra. 

Bichromate  Batteries,  cocatant  cmrent,  is.  6d. 

to  la.  Sd.  each.— J.  BncurrE.  43,  Cedar  street,  Halme.lUa- 
abestar. 

Pair  of  new  Ifn.  Taps,  one  li,  one  li,  one  ],  S2f.-3, 
Xeca- street,  Wanlagtoa. 

To  Mioroscopists.-  Good  collection  VoItox  Oloba- 
tor.  Btaator  Polymorphus.  Cyclops  'mala,  female),  laiTa  of 
*-  pbemerldc  Poatfkao  •  stamps.- Ocuaua  Pabbt,  Mersey  road. 
Rock  Ferry. 

Steel  Balls  for  bioyde  bearings— i,  6-16,  g,  Is, 
Is.  Id.,  is.  4d.  par  deacB.— W.  Tolmam,  WolTcrbamptoa. 

Small  Dynamo-Machine  Castings,  as  described 

last  week     All  als«A— eaoaoa  Iulmam,  DyaanM  Maaafoclurar, 
IVolTorbamptoa. 

The  Cuttriss  Blectro-motor,  aos  ,  the  cheapest  and 
most  powarftal  for  slao.  guaraat««d  to  drire  any  domeaiic 
sawiag  maebiae.— CrTTBiaa,  lloctrlciana,  64.  New  Briggato, 


CanoSf  16ft.  long  paddle  and  sail,  36s.— E.  Holt,  11, 
Ford-straot,  MUaa  Platting,  Maacbastar. 

Ezcehdor  Hodel  Bngines.  Cheaprst  in  the  world. 
Yartlca),  Beam,  Boiiaontal,  Compound,  Marina,  LooemntiTe, 
So.- Pilc^a  OB  application.— BaiHHaa  aad  Co.,  Paik  "Workt, 
Aiexaadra-road,' Maao^aatcr. 

Ferns.— Hardy  I>oivetBhire  Ferns,  ten  taiietieefkee 
for  Is  Id.  doa  ,  bargaia.— A  Uaixbtt,  Otuimiastar-Newtoa, 
Blaadford. 

Andent  Cross  Bow.  used  at  the  Eglintonn  Toum^ 
meat.— Apply  O.  FaaaiM,  fls,  Bntberglcn-road,  Glasgow. 

Binocular  Hicroscope,  by  Swift,  London,  nearly 
aow: eost £17, prloa £1L— J.  BAaroa.  106, Portlaad- street, Maa- 


Bleonum  Spicant  and  Parsley  Ferns,  la.  per  deeen, 
frsa.    JAjtaa  Dura,  Low  Fold,  Amblsaide,  WestmoreUad. 

TTniwersal  Trade  and  Amateur  Supply.  Whole- 
sale, ratrUl.  aow,  seooad-aaBd.  obaa*.  reliable,  at  Bclaaoa  Depot , 
Hire,  aad  Brcbange,  Cbaaiaa  street,  Totteabam  Ooart-road.— 
Catlatsi. 

Stores,  Blectrlo.— Unapproached  for  quantity, 
yanety,  aad  ebeapaaea  la  Dyaamu  aad  FrieaoaaJ  Macbtaea. 
Motora,Taieffiapba,Bolla,Oolla.BBttonos,  Wlraa,  aad  Flttlags. 

— QArLATSX. 

Hedical.— Surgery  Fittings,  Bottlee,  Jars,  Scales, 
rui-maoblaaa,  Battanaa  (Waisa,  Biocrar,  Balsa,  Falfarmacbarj. 
waikjBg  tika  aaw.   Talra  piloa.— Cati atu. 

Ornamental  Taming. -SUde-reet.  Tool-holder, 
Dfms,vari«aa,Baad  wlrb  oTorbaad  aaotloa,  £1.  Bplaadid  bow 
41a.  sUdo-raat,  £4.-CArLAni. 

Oombincd  Lathe  and  Boee  Fngine,  £600,  for  £90. 
Two  Baa  Watcbeaao  eagibas,  wbecl  eattiag  ditto,  flow  Bwiaa 
Maadill,  otbcr  toola  Tery  cbaap.— €*ri.ATti. 

Teleeeopes— BeaUy  good  Toorisf  s  and  Astro.,  far 
ibaapar  tbaa  aay  of  taa  bigbly  nmlaedonoaadftrtiaad.  CamcrB 
Obaearaa  for  balidiBga,  Lneldas  for  corroet  aketcbiag.— Catlatsi. 

Photogrsphy.  Half  price.  New  Osbinet  siae 
Beeaofranh,  Ta^aospaet,  Ms.  Pailmeyar  balf-plato  laaa^Ma. 
aosaa**  £4  aad  £1.  ate.— CATLAni. 

Boats.-Bzeellsnt  Modd  Steamers.  Maehiaery  and 
Bu.ls.  ditto.  Splaadia  1  H.-P.  taglao.  tabalarba4laraad  tftttaga, 
£14.   Ba?eraIaaialabodbalf-bofae,Ma.-OAriAni.  ^^^ 

Musical  Instruments«-yef7  cheap  Haimaniuma, 
TloliBs  jriBtaa.  Comet.,  Uarioaeta,  Zitbeta.  OoBcnrttaas. 
Platiaa«,PoftaMaFat«atBtaada.4fo.    BoUiag  oS.-CArLATai. 

For  Hire,  any  of  the  aboTe.  Great  fedmies'to  in- 
▼OBtora,  leeanrara,  praridtra  of  pabtte  oatartalamsnta,  alcctite 

Ugbt,  eSw-CATLATaU 

Partioulars  Weekly.   Oitnloguee  tt.    Dr.  Oaf- 

Lfvu,  Beiaaea    Depot.  Hire    aad    BxcEai^e,  Cbaai 
Oawt  raadTKaBr  Ualvcnity  Oallego,  Bntlab 


Launch  Bngines,  diilereotsisas,  rood  sad  ebeta. 
tata  reqolreaents  —  Joan  KioDLaroK,  16.  Hoae-street,  Qlsifae. 

J.  J.  Allingham,  Mechanical  BogiBe«r.9l,WUto 


Bock-stroet,  Lirerpool,  makaa  and  repairs  wocel  msrlitacn 
Kcandla  open  to  undertake  ■••«'^»«  *"»  ».-i.-  ^..*..^j.' 
biayeles,  tricjdea,  tretcuttera, ' 


Double  Oaefnating  Cylmder  Bngine,  S  E.-P.,  with 
fOTemora  aad  forward  stop  aad  rarerse  mitlsas.ais.  strsk. 
Craaks  square  aad  all  biifbt.   Also  2  U.P  Bed«sa41ttiai»' 

r lata  flre- boa.  with  east  ima  bend  ealnBoyu4  4«wier.  n. 
>t  at  Leeds  for  £14  New  1  years  slace,  aad  aili  bmtrscks4 
7boBrB  a  waak.  Preausaa  eoating  dowa.—W sans  Bass.,  til 
WaUtagtOB-airoet.  Leeds.  — ^.m. 

JherBB  power  Horizontal  Gkte  Bngine  OaatlagB 
FOB«t]fa«.     Lttbograpb  1  stampa.— A.  DeaaacTos/wsK 
Gorton.  Mancbcstcr. 

Half  horse-power  Horizontal  Bnfrine  CagtlBgB,li 
parts,  porta  east  in,  12-.  4d.  Design.- A.  Doaaiaewji,  Wnt 
Oortoa,  Maacbastar. 

Three^aw  Chuck,  suit  din.  to  6in  Istbe,  Outiais 
is.  6d.  Working  drawiag  six  atampa.— A.  Doaanotos.  Wot 
Oortoa.  Maacbaster. 

Model  Horizontal  Fngine  Cltetings,  eylinler  l^. 
by  Ha.,  price  fs.  Working  £awiag  IS  stampa.-^l.  Doaaiverss, 
west  Oortoa,  Mancbcater. 

Send  for  Lists  of  Modd  and  SsaU'powslBfior 
Castings  to— A.  DoaaiaoTox,  Weat  Oortoa,  Maneicsicr. 

Wanted. 

Wanted,  Manufaetorers*  names,  price-lists,  and  dis- 
counts oS  amatetirs*  aad  brass  fami «aerB  lathes  an4  tools,  modn 
enelnaa,andoaBtltt«s.— Taoa.  B.  Lnvtrv.  Maanlbctaren'Afeat. 
tn,  Oaorgo-straet.  Sydney.  S.S.W.,  Australia. 

Wanted,  Toola  for  Modd  Engineering,  Foige  sad 
bellows,  tinalag  tools,  *c.— F.aa  Bkiau>a.  PontypooL 

Wanted,  good  8in.  to  din.  aecond-hand  badt^ssied 
lathe,  oomponod  illde  rest,  stw.  ebucks,  drills,  cheap.  Fsll 
speciacatioa,  cheap.— Fiax  Bbioaox,  PontypooL 

Agents  Wanted. — Morgan's  celebrated  InproTsd 
Beale-PreTeatiag  Compouad.  Notbiag  bettor  or  cheaper.— W. 
U.  MoaoAX ,  Engineer,  aioueoatar.  • 

Wanted,  a  good  second-hand  Lathe,  about  Sft.  tia. 
centretoeantie.— auiuLSBs  and  CoLaxkX.Ironaongen,  loaik- 
hampton. 

Wanted,  Bdd*s  work  on  «*  aocka.**-J.  a  Lee,». 
Bheaf-»treac,Heoley,  aear  Bbeflield. 

Agents  Wanted  to  introduce  our  Oil  Paintiaf  i.  Oopjr- 
iag ,  o«e. ;  ooe  stampw— P.  MrrcnaLLaad  Co.,  Artlau,  Bydeskaa. 

Wanted,  Wholesale  Price-li*t  of  all  kinds  Wood- 
workiag  m^chl  j^ry.— Bixiorr  and  Co.,  Karlow,  hneki. 

Wanted,  Wholesale  Price-lists  of  Soda  Water  Mac^ 
aery.— EujoTT  aad  Co.,  Mailjw,  Bucks. 

Wanted,  Proctor's  **  Other  Worlds  t\  an  Ours,"  ehetp 
and  in  good  oondiUoa  —X..  19,  Loag-streat,  Defiaes. 

Wanted,  2ft  Locomotive  Inside  Oylinden  ia  daoused 
eonditloa.  Will  give  Bia  eaiaaaa.- Aaraoa  Haoobios,  », 
Park-road,  LlTcrpool. 

Addresses. 

"  Grateful's"  addnss  for  *'Tom  B.*s"  kindacm  U 
X  Y.,  Uigh*atraot,  Bomford,  Baaax. 

Wanted,  addresses  of  all  that  haTa  had  deiliMs  with 
**  Sunlight. ''-Oatoa  Lodge.  Ososaii.  near  Btafljrd. 

*'  Sunliriii'B  *'  present  addrem  urgently  waoftsd,  askc 
has  left  Bath.— Cotuu  Ljdge,  Oaosall,  aoar  BtaSTiWd. 

Wanted,  the  address  of  Maken  of  MachiaMlorstaap- 
ing  leather  adgln«  for  book-case  ahall  fToata  nnd  l«athar-ceTcr«a 
buttona.-J.  U.  P. 

"  Joiner  "-Address  to  W.  Batcufpx,  16,  Bszbaia- 
street,  Barasbury,  will  abiiga. 


AMUSEMENT    FOR 
WINHR- 

MAKE  YOUE  OWN  mf. 
BICTOLBB  a  TBIOTCLBB.  ^*  ^' 
All  the  Parts  aad  KatariaU.  with 
tail  laatnwtSoaa.  art  famished  lathe 
AxAvaoa  BicTcia  abs  Tbictcu 

CABOfBTa. 

Piiesa.  4  gslaaas  aai  f  gaiaeaa. 

KATIONAL  BICTCLBOOXPAXT. 

Matloaal  Wcrka,  Coreatry. 
Iho  Ortgiaal  Makara  (lafidagm 


RUBBER  STAMP  MAKING.— The 
**  EXCBLBIOB  *•  AFP ABATUB  (Bsglalasad)  la  ahesf  as4 
eJTcedTO.  With  Ula  Hachiae  anf  aeraaa  oaa  makartasspsal 
once  withoot  prarloBS  evpcfleaeo.  BoBd  for  pwtlcalarB,  prM 
oplBioBs,aBdtcatlmoaials.  aad  aoe  what  sthisasay.-GBO.  W 
BSinBaBdOO.,44,BpctagBaldplace,  Lcada.    Bewars of werU- 


TX7ANTED,    A    GOOD 


YT      MBCBANIO,  aaa    asad    U 
Thmahlag-amchiao  work  pislbind.-Apply  to 


GENERAL 
V.MSwS! 


^  N  ENGINEER  dedies  a  PARTNER- 

_!.  SmPlaamaBwaahA  ai^r^aidaijjjj^i-  <Mad«a 
acctloa  ia  lanach  aactaaa.  also  aerttal  "K*"*"*"  ^*™*^ 
Good  opportaatty  Str  a  tm  M  eater  ttds^arwoadUeraar. 
trade^-fiTiMMilaisomhasaadtt 
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PIBE   BISKS   OF   ELECIBIO 
LIGHTISG. 

IN  our  last  yolome  we  ^ave  one  or  two 
papers  on  the  precautions  to  be  taken 
to  avoid  risks  from  fire  in  connection  with 
electric  lighting;  and  the  suggestions  of 
Prof.  H.  Morton  have  now  been  supple- 
mented by  an  authoritative — so  far  as  any- 
thing of  the  kind  can  be  authoritative — 
opimon  of  the  Council  of  the  Society  of 
Telegraph  Engineers  and  of  Electricians. 
The  engineer  of  one  of  the  fire  insurance 
oompimes  has  already  issued  a  pamphlet  on 
the  ttubjec^,  in  which  the  risks  are  clearly 
pointed  out,  as  well  as.a  method  of  avoiding 
them ;   but,   naturally,    the   CDffineer   has 
erred  on  the  safe  side,  and  tiie  rmes  and  re- 
gulations drawn  up  by  a  committee  of  the 
society  above-named  will  probably  be  re- 
garded by  the  public,  and'perhaps  ultimately 
by  the  insurance  companies,  as  a  oetter  work- 
ing guide  than  the  rather  narrow  rules  sug- 
gfcstbd  by  an  official  of  one  of  the  companies. 
Those    who    are    familiar    witii    electrical 
phenomena  do  not  need  to  be  told  that 
there    are    fire  risks    in   connection    with 
electric  lighting,  but  they  are  not  inclined 
to  admit  ttiat  the  risks  are  any  greater  than 
they  are  in  the  case  of  gas  Ugbting ;  and, 
certainly,  the  electricians,  rememberiog  the 
cost  of  copper  rods,  will  object  to  beiog 
compelled  to  use  them  50  per  cent,  heavier 
than  they  need  be.    The  principal  fire  risk 
in  connection  with  an  installation  of  th«f 
electric  light  is  an  accidental  heating  of  the 
"leads;      for  although  there  is  some  little 
danger  in  the  case  of  sparks  falling  from 
the  carbons  in  the  arc  lamps,  the  experience 
flnuned  during  the  exhibition  at  the  Crystal 
Palaoe  shows  that  simple  precautions  wDl 
effectually  avoid   any  serious  risk  of  fire 
from  that  source.  The  rules  and  regulations 
recommended  by  the  Council  of  the  Society 
of  Telegraph  Engineers  and  Electricians  are 
ba^ed  on  a  report  made  to  them  by  a  com- 
mittee  numbering   amongst   its  members 
Profs.  W.  G.  Adams,  G.  C.  Foster,  I).  E. 
Hughes,  and  Sir  Wm.  Thomson ;  Dr.  Hop- 
Idnson  and  Dr.  De  la  Bue ;  and  such  well- 
known  practical  men  as  Sir  0.  Bright,  W.  H. 
Preeoe,  C.  E.  Spagnoletti,  A.  Stroh,  and 
B.  Graves.    The  recommendations  of  such 
a  body  can  be  received  with  confidence ; 
and,  d  proper  attention  is  paid  to  them, 
there  will  not  be  many  accidents  eitiier  from 
fire  or  from  the  effects  of  the  current  upon 
the  human  body.    The  chief  dangers,  the 
eounctl  point  out,  arise  mainly  from  igno- 
rance and  inexperience  on  the  p%rt  of  &ose 
who  supply  and  fit  up  the  requisite  plant ; 
and  we  may  add  that,  until  a  trained  stafi 
of  workmen  can  be  raised,  it  is  necessary  for 
theeleotridan  to  oritioally  examine  every  part 
of  the  circuit.    The  defects  ag^st  which 
the  electrical  engineer  has  to   guard  are 
leakage,  undue  resistance  in  the  conductiog 
wires,  and  bad  joints ;  they  are,  so  to  speak, 
internal  and  invisible,  and  even  the  sense  of 
smell  does  not  avail  us  as  a  detective  as  it 
doea  in  the  case  of  gas.    Neverthelesf,  by 
osreful  testing  the  condition  of  an  electric 
circuit  can  be  ascertained  with  certainty  and 
with  great  delicacy,  and  it  is  not  surprising 
that  tiieee  roles  should  strongly  advise  tiie 
frequent  testing  ef  the  wires,  especially  af 
the  skill  needed  is  easily  acquired  with  p 
little  practice.    The  committee^s  report  wa* 
▼OL.  XZZTrOro.  008. 


evidently  dead  agaiost  the  use  of  "  earth  " 
in  any  part  of  cm  electric  lighting  circuit, 
for  the  **  rules  "  state  that  the  chief  enemies 
to  be  guarded  against  are  the  presence  of 
moisture  and  the  use  of  "  eatth,'^  for  mois- 
ture leads  to  loss  of  current  and  to  the 
destruction  of  the  conductor  by  electrolytic 
corrosion,  and  tiie  *' injudicious"  use  of 
*<  earth  "  as  a  part  of  the  circuit  tendi  to 
magnify  every  other  source  of  difficulty 
and  dimger.  Kx)m  the  use  of  the  term 
injudicious  it  would  appear  that  under  some 
conditions  the  oouncnl  consider  it  allow- 
able to  use  ''earth*';  but  those  who 
are  fitting  up  an  electric  lighting  instal- 
lation for  themselves  would  do  well  to 
employ  complete  metallic  circuits— in  other 
words,  leaa  and  return  wires,  for 
the  employment  of  gas  and  water-pipes 
ought  not  be  allowed  in  any  drcumstsoices. 
The  amateur  electrician  in  fitting  up  his 
electric  lighting  circuit  would  no  aoubt 
use  insulated  wire  throughout,  as  cheaper 
in  the  long  nm;  but  where  consideraole 
distances  have  to  be  covered,  bare  wires 
are  permissible  with  certain  precautions. 
In  the  first  place  bare  wires  should  always 
be  placed  so  that  they  can  be  seen  at  once, 
since,  if  other  conducting  bodies  happen  to 
fall  on  them,  there  is  a  liability  to  short 
circuit;  but  where  possible  it  will,  we 
think,  always  be  advisable,  when  bare 
wires  are  used,  to  arrange  the  circuit  so 
that  the  return  is  a  o<.nBiderable  distance 
from  the  lead — so  far,  in  fact,  that  no  one 
can  touch  both  wires  at  once.  Bare  wires 
are  suitable  only  for  out-of-door  work,  and 
where  they  are  attached  to  insulating  sup- 
ports they  should  themselves  be  coated  with 
insulating  material  for  at  least  2ft.  on  each 
side  of  the  support.  Joints  must  be 
mechanically  and  electrically  perfect,  which 
is  readily  accomplished  by  laying  the  two 
ends  side  by  side,  and  binding  smaller  wire 
round,  filling  up  all  over  with  solder.  As 
to  the  size  of  wires,  the  gauge  should  be 
proportioned  to  the  currents  to  be  conveyed, 
out  wherever  there  is  a  chauge  of  circuit 
from  a  larger  to  a  scualler  wire, 
the  latter  should  be  protected  by  a 
safitj-fuse  melting:  at  a  temperature  of  150^ 
Fahr.  The  Council  do  not  recommend  the 
expenditure  of  50  per  cent,  more  than  is 
necessary  for  wires,  out  prefer  to  rely  upon 
fuses,  which,  it  should  be  borne  in  mind, 
must  always  be  inclosed  in  incombustible 
cases.  They  i)oint  out,  however,  that  if 
wires  become  perceptibly  warmed  by  the 
ordinary  currect,  they  are  too  small  for  the 
work,  and  ought  to  be  replaced  by  larger 
leads.  Besides  the  fuses  on  the  branch 
circuits,  there  must  always  be  one  on  the 
main  circuit,  of  easily  fusible  metal,  so  that 
if  the  current  attains  any  undue  magni- 
tude, the  circuit  will  be  broken.  Every 
switch  for  turning  current  on  or  off  must  be 
so  constructed  that,  when  it  is  moved  and 
left,  there  shall  be  no  permanent  arc,  and 
no  heating,  while  the  base  or  stand  on 
which  it  is  fitted  should  be  of  slate,  stoneware, 
or  some  other  incombustible  substance.  All 
wires  concealed  frpm  view  should  have  their 
positions  indicated,  and  where  they  pass 
through  holes,  or  are  liable  in  any  way  to 
abrasion,  they  should  be  protected  with 
some  suitable  materiaL  The  aynamo  should 
be  fixed  in  a  dry  place,  preferably  on  an 
insulating  bed*  To  avoid  accident  to  the 
person,  the  council  recommend  that  the 
oonductors  and  fittings  should  be  so  arranged 
that  no  one  can  be  exposed  to  the  shocks  of 
alternating  currents  exceeding  60  volts,  and 
there  shomd  never  be  a  greater  difference  of 
potential  than  200  voltS  between  any  two 
points  in  the  same  room.  If  such  a  differ- 
ence does  exist  between  two  points  within  a 
house,  then,  whether  the  source  of  electricity 
be  external  or  internal,  a  switch  should  be 
provided  outside,  by  means  of  which  the 
current  can  be  out  off.  By  careful  attention 
to  these  rules  amateur  electriciam  may 


safely  light  up  their  houses — that  is,  as 
safely  as  they  can  with  gas,  for  there  is 
^ways  a  risk  of  fire  with  every  system  of 
artificial  illumination. 


BBVIEWS. 

Handbook  of  the  PoktrUcope  and  its  Practical 
Applications,  From  the  German  of  H. 
IiAin)0LT,  by  J).  C.  Bobb,  B.A.,  and  V. 
H.  YsLBT,  B.A  London:  Maomillan 
and  Go. 

FROM  what  can  be  gathered  in  the 
translator's  preface,  we  are  indebted 
to  Mr.  Frank  Faulkner,  of  St.  Helen's,  for 
the  appearance  of  Landolt's  work  on  the 
Polanscope  in  an  English  dress,  just  as  we 
were  indeoted  to  him  for  an  English  trans- 
lation of  Pasteur's  **  Studies  on  Fermenta- 
tion." The  present  work  in  its  roughly 
finished  manuscript  was  placed  in  the  hands 
of  Mr.  D.  C.  Eobb,  who  unfortunately  ditd 
before  he  could  complete  the  duty  of 
editing  it,  and  it  was  finished  by  Mr.  V.  H. 
Yeley.  The  translation  follows  as  closely 
as  possible  the  original,  a  few  notes  being 
added  where  Mr.  Bobb  thought  they  might 
be  useful.  Prof.  Landolt  wrote  his  **  hand- 
book" at  the  request  of  friends  who  had 
read  a  paper  of  his  on  the  mode  of  deter- 
mining specific  rotation,  published  in 
Lithig^s  Annalen.  Accordingly,  he  has 
endeavoured  to  include  an  account  of  all 
the  recent  instruments  and  practical  appli- 
cations, and  the  notes  appended  by  the 
editor  render  the  work  in  its  present  dress  a 
valuable  textbook  for  the  use  of  those 
who  appreciate  the  value  of  the  polari- 
scope,  or,  in  other  words,  the  advantage 
of  definite  knowledge  over  rules  of  thumb 
in  certain  processes  of  manufacture. 
The  optical  activity  of  organic  substances 
affords  much  assistance  in  determining  the 
constitutional  formula  to  be  assignea  to 
them,  and  an  investigation  of  the  connec- 
tion between  chemical  constitution  and 
opticid  power  is  a  promising  field  for 
students.  For  this  purpose,  however,  it  is 
essential  that  determinations  of  specific 
rotation  should  be  made  with  the  siost  rigid 
accuracy,  and  special  attention  has  been 
devoted  to  that  branch  of  the  subject  by  the 
author.  After  a  few  pages  of  in^roduotion, 
in  which  the  action  of  the  polariser  and 
analyser  is  explained  briefly,  the  section  on 
genml  aspects  of  optical  activity  com- 
mences the  technical  portion  of  the 
work,  about  one -fourth  of  the  whole 
book  consisting  of  descriptions  of  practical 
applications  of  rotatory  power,  which 
oonaequentiy  render  it  of  considerable  valne 
to  many  who  would  not  care  to  go  beyond 
the  requirements  of  their  own  businesses. 
Camphor,  cane-sugar,  and  glucose  are  the 
onl^  solids  the  direct  specific  rotations  of 
which  have  been  accurately  determined  up 
to  the  present  time ;  for  although  numerous 
investigations  have  been  publifhed  as  to 
many  other  substances,  the  observers  have, 
as  a  rule,  employed  solutions  containing 
only  small  percentages  of  active  substance, 
so  uiat  only  a  few  points  have  been  deter- 
mined, and  those  not  of  the  greatest  import- 
ance. Further,  the  concentration  of  the 
solutions  only  is  mentioned,  i.e.,  the 
number  of  grammes  in  100  cubic  centimetres, 
whereas,  according  to  Landolt,  the  per- 
centage composition  by  weight  and  the 
density  of  the  solutions  should  be 
noted ;  for,  to  take  an  example,  the  specific 
rotation  of  tartaric  acid  is  given  in  m%ny 
texts-books  briefly  thus  [oj  »  +  O-fi*', 
whereas  the  specific  rotation  in  solutions 
containing  10  to  90  per  cent,  varies  for  the 
yellow  ray  i>  from  3-26*  to  13-68°;  for  the 
l^reenray^  from  1*08''  to  16-40%*  and  for 
tiie  blue  ray  e,  as  much  as  from  -  6*5 1** 
to  +  18*64**.  Similarly  the  specific  rotation 
of  cane-sugar  is  given  as  [a]  =  +  73*  to  74", 
without  note  that  that  value   is  for  the 
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tmnfHion  tini^  alilioii^  lor  the  nrngh- 
hamkag  r«y  D  iiie  Ttlae  for  BcdatioDB 
holding  25  per  cent,  of  tugu  i»  only  [a]^ 

«=  66•44^  Landolt  gom  on  to  say  that  the 
■pedfio  rotation  of  an  active  Bubstonoe  in  a 
Mntion  of  gtreh  cMipcvition  is  constant, 
alid>  thtrelore,  can  ba  axapk^yed  m  a  dis- 
tiflguMSng  oharaotmstio  of  ib»  substance  ; 
bus  b(  says,  in  oziier  that  it  shonld  possess 
thisiralne,  it  is  indispensably  meces- 
8ary4that  a'ong  with  the  value  of 
[a]4(ould  be  stated:  (1)  The  ray  with  which 
thofebservations  were  made ;  (2)  the  de- 
Bc4f  tion  of  the  solvents ;  (3)  the  proportion 
d^lctive  substance  present ;  (4)  fiie  tempe- 
rriiire  of  the  solution  when  the  angle  of  ro- 
t^ion  was  observed ;  and  (5)  the  direction 
of  rotation.  It  will  thus  be  seen  that  the 
author  treats  his  subject  in  a  thorough 
manner  j  and  as  it  is  fteely  illustrated,  and 
contains  descriptions  of  the  different  instru- 
ments, together  with  determinations  and' 
rotation-constants  of  many  substances,  the 
bo(^  will  be  of  great  value  to  ttle  chemist 
who  takes  up  this  brandi  of  the  Study,  and  a 
guide  to  those  who  frequently  have  occasion 
to  use  the  polariscope  hi  laboratories  attached 
to^tories.  .An  appendix  by  Mr.  I.  Steiner, 
assiiiant  to  Mr.  Vatlkner,  contains  a 
valuable  pM)er  ''On  the  Estimation  of 
Maltose  and  Dejttrin  in  Malt- Worts  and 
Beers,"  a  subject  of  special  interest  to  tech- 
nical chemists  and  brewers. 

The   Law   of  Kosmic   Order,    By  Robeet 
Bbown,  Juw.,  F.S.A.     London :    Long- 


TfiB  author  of  ttus  littie  work  has  ahready 
is  two  previous  publioadons  endeavoured  to 
•how  the  eKtemt  and  character  of  tiie  non- 
Aryaii  element  in  HeUeoic  mythology,  to 
traoe  the  oareor  of  the  Seaiitic  ean-god  from 
the  banks  of  the  Buphnktes  to  the  Boidtian 
piaia,  and  onward  to  his  piUare  in  the  far 
west,  and  also  to  giv«  the  history  of  the 
Lunar  po^wer  up  to  its  final  af^pearanoe  as 
the  sinuter  smpporter  of  the  Iloyal  arms  of 
6h:eat  Britain.  The  |>re8ent  woric  follows 
w^  the  theme^  but  is  from  its  aatue  of 
grmter  interest  to  the  larger  number  of 
readers,  for  Mr.  Brown  notioes  the  rise  of 
the  Tear-concept  with  its  sidei^al  band  of 
the  isodiacal  signs,  and  he  endeavours  to 
^ow  how  those,  to  us,  singular  anblems 
attained  their  present  position  by  a  process 
so  natural  as  to  be  almost  inevitaUe,  and 
coaaequently  how  hypotheses  connecting 
the  signs  with  religioas,  philoet^ical,  an? 
ieientifio  ideas,  are  simply  baseless.  Briefly, 
tat  sueekietly,  the  author  shows  how  the 
three  freai  divisions  of  time  were  probably 
aaade  m  tbe  simplest  manner;  his  first  sec- 
tiaut  OB  the  mental  standpoint  of  archaic 
maa,  fffyvof;  the  keynote,  as  it  were,  to  the 
e¥olntu>n8  of  the  oonoepts  ^>aee,  time,  and 
domber.  La  about  90  pages,  however,  it 
is  impossible  to  deal  with  the  smbject 
IB  a  st;^  suited  to  popular  rea&^, 
aod  this  brochure  is  thai,  we  may  say, 
amply  for  students  —  a  guide  to  a 
branon  of  arehseology  the  most  interesting 
olall.^  TheseotkxM  inwhidi  the  origin  ox 
the  eigne  of  Uie  aodiac  are  desaribedwiil, 
howevter,  attract  many  readers,  and  eannot 
faO  to  instraot  them,  though  the  moie 
intelligent  amongst  them  m^  inevitably 
ask  lor  more,  which  perhaps  in  one  sense 
will  meet  the  object  of  the  author. 

\fe  have  also  teoeived  The  Great  Giani 
ArUkrn^,  by  Muiy  Steadmak  Aldis 
(Mscmill»n)»  a  "most  dementaiy  arith- 
metic," a  l3K>ok  mteaded  to  be  read  to 
cMdaan^Cvery  young  children,  we  presume) 
by  their^mrtikaij  or  nurses.  The  leescme 
delivered  as  if  they  were  extemporised  by 
the  teacher  would  be  admirable;  but  we 
rtPe  afraid  that  if  any  teacher  attempts  to 
read  them  to  her  pupils  she  will   fail  in 

teaching. J An  Blemmtary  Treatise  on  the 

Ovnttructum  of  Rooft  of  Wooi  and  Iron,  by 
E.  Wykdham  Tabn  (Croiiby  Lockwood  and 


Oo.)  is  anintrodootion  to  the  first  principles  of 
roof  oonstruction  for  the  use  of  architectural 

students. A    PfaoUmi    Treatiie    on  th^ 

fMnuMttde  and  27M  6y  BuUderSy  by  Wyvill 
J.  Christy  (Crosby  Lookwood)  is  a  descrip- 
tion  of  the  various  "  joints  *'  employed  by 
artisana— is  in  fact  a  **  dictionary  of  joints," 
which  will  be  a  useful  work  of  reference  to 

ttpparentices  in    the  respective  trades, 

Ekinen^rp  Decoration,  by  James  WrLUAH 
Facet  (Crosby  Lockwooo),  is  a  useful  guide 
to  the  practical  part  of  the  work;  but  we 
hope  the  amateur  will  not  copy  the  '^  de- 
sigpa "  of  the  author.  Speaking  of  black 
paint,  Mr.  Faoey  says  that  the  *'  tendency 
of  black  to  attract  (!)  heat  is  as  great  in  pro- 
portion as  that  of  white  to  repel  it." The 

Manual  of  Colours  and  Bye  Wares,  by  J.  W. 
Slathe  (Crosby  Lockwood),  ia  ttie  second 
and  much-enlarged  edition  of  a  very  useful 
manual  for  all  engaged  in  calico-printing 

and   dyeing. The   Boilermaker's    Beady 

Bieckoner,  by  John  Ooubtnby,  revised  and 
edited  by  D.  £.  Clark  (Crosby  Lookwood), 
ia  ofaiedy  valuable  for  its  tablea— the  infor- 
matton  on  temphttiDg  being  very  meagre. 
The  dimensioas  in  the  tables  are  specially 
useful  to  the  boilermaker  who  cannot  work 
by  decimals  but  must  have  his  dimensions 

set   out,    as    **  1^    1-16." Eocperimental 

Physiology,  by  ElCHAED  OwEN,  M.D., 
F.B.S.  (Longmans),  is  really  a  defence  of 
vivisection,  and  an  attack  on  the  anti- 
viviseotionists,  with  the  full  text  of  the 
addvess*'  delivered  when  the  author  un- 
veiled Harvest's  statue  at   Folkestone  last 

August. From   Messrs.    Lon^nans   we 

have  also,  as  additions  to  the  "  Sunbeam  " 
series,  J.  G.  Wood's  Strafe  IhjoMn§9, 
Habtwiq's  Arctic  Beyions  (extract  frrai 
**  The  Polar  World*''),  and  Tbmscs's 
Bealiiie^  (^  Irish  Life, 


A&TH IdlAL  PaBVS  OF  8ILI0A 
SESEHBLUrS  AGATE, 

W£  have  previously  given  t<^rablv  fuH  par- 
ticulars of  the  meUiods  bv  which  attempts 
have  beenmade  to  prodaoeartificdal  diamonds,  and 
in  Vols.  XXX.  and  XXXI.  will  be  found  several 
notes  on  the  manufaoture  of  imitation  ^mmA, 
the  distinction  between  the  terms  <<  artifieial " 
and  *<imitatian"  behig  obvious.  If  by  any 
oi  the  ptooesMs  of  the  labaratary,  and  bf  ths 
aid  of  any  of  its  eontents,  the  chamist  caa 
make  a  olear  errstal  ol  carbon,  then  he  hav 
piedneed  an  ariinoial  diamond;  if  he  aiexely 
nUxes  up  sundry  substanoee  and  produces  an 
imitation  diamond,  that  is  interesting  from  the 
maauf aoturer*s  point  of  view,  but  is  of  no  valm  e 
from  the  soienttfic  iK>int  of  view.  It  will  be 
remembered  that  attifloial  diamonds  were  pio- 
duoed  by  Mr.  J.  B.  Humay,  and  Mews. 
Fr§my  and  Fell  had  a  shnilar  soooess  with 
rubies.  We  gather  finoia  a  pimr  oontributed  to 
the  Mtaeratogioal  Sooiely  by  Messrs  J.  FAnffm 
and  S.  ▲.  Pankhvst,  that  they  have  been  piao- 
tioaUy  as  soeessslnl  in  the  arnfioial  produotion 
of  agile,  ohalosdony,  onyx,  &o.,  and  as  the  ex- 
permwats  which  have  led  up  to  these  results 
aresiiq^leand  eanly  performed,  they  may  be  of 
move  t^n  usual  interest  to  many  of  our  readers. 
Ohemieal  students  who  have  had  any  ex- 
perience with  the  silioates  know  that  when 
a  solutSon  oontaining  an  alkaline  sUieate 
is  acted  uptNi  by  a  reagent  oatpable  of  separ- 
attag  the  siHea  from  the  base,  the  sUioa  is 
generally  thrown  down  in  the  soUd  form.  The 
ehemlBt  laakes  a  note  of  the  reaetioo;  the 
raiwrialngist  gose  farther,  and  studies  the  fona 
in  whidi  ttie  pcesipitate  appears.  Ihe  form 
variee  widi  the  ooiiaiti(»s  of  the  experiment, 
and  by  stu^riag  these  Messrs.  PAnaon  and 
PanUmist  sought  to  elucidate  experimentally 
the  wondrous  and  beautiful  varieues  of  stmo- 
iore  seen  in  natural  specimens  of  sUioa.  The 
neat  group  of  banded  agates  presents  an 
mfinite  variety  of  form,  but  is  readify  separated 
into  two  tjpes-~one  in  which  the  solidmoation 
appears  to  have  taken  place  in  sueoeesive  layers 
from  within  outwards;  another  in  -which  the 
layeie  seem  to  have  grown  from  without  in- 
wards. These  two  types  may  therefore  be 
named  respectively  the  exogenous  and  endo- 


genous.   T^th  the  exegtnoas  type  of  agate  ire 
pooped  suoh  stalactltie  forms  of  silioa  as  Aow 
m  transverse  section  a  series  of  conoentrio  rinn 
or   bands.     Such    stalactitic   forms   mir  be 
obtained  by  taking  a  solution  of  silicate  ox  soda 
or  notash  and  drooping  into  it  any  of  the  strong 
acme ;  bat,  in  oAex  to  produce  the  bmachlng 
coral-like  forms,  Messrs.  r Anson  and  PankhoxBt 
adopt   the   followiag   procedure:    "A  itrong 
solution  of  silicate  is  taken,  containing  a  certain 
amount  of  alkaline  carbonate,  and  a  etrons  add 
(sulphuric  seems  to  give  the  best  reeolto)  ii 
introduced  b^  means  Ma  pipette  totheboMom 
of  the  vessel  in  which  the  solution  is  contidiied. 
Bubbles  of  carbonic  acid  gas  immediately  ariw, 
carrying  with  them  a  certain  amount  (rf  the 
stronger  add.    Hotmd  the  stream  of  ascending 
bubbles,  silioa  is  deposited  by  the  deoompoettion 
of  the  alkaline   sincate,  and    in  a  vety  few 
minutes  a  tube  is  formed  reachkig  froni  tiie 
bottom  to    the    surfaee    of    the    solntka." 
The  walls  of   the  tube   inereaao  ia  tWainieM 
by   the   depositiom   of    silioa    oa  the  outer 
surfaee,  so  long  as  the  flow  of  acid  is  kept  up. 
The  carbonic  aoid  evolved  at  first  is  essential  to 
the  commeneement  of  tiie  tube  ;  but  Uiat  eace 
formed,  sulphuric  or  other  adds  can  bt  losDed 
through  tt,  and  by  the  appHeation  of  possure 
to  the  surmoe  of  the  fioid  in  the  pipette,  the 
action  ean  be  kept  up  for  a  long  time,  stslaetitee 
fin.  in  diameter  bMg  fcnned  witaoat  aaoh 
uiffiooUy.    The  same  resalt  ean  beprodaeedbj 
passing  an  aeid  gas  or  any  other  reagsnt  etpa* 
ble  d  sepamttng  the  dUaa— aaoh,  e^  as  the 
aeid  salts  of  varienametals^^n  faat,  the  sapen- 
ment  can  be  varied  in  many  ways,  the  speeiflo 
gravi^  of  the  fluid  as  compared  with  that  of  the 
reagent  and  of  the  precipitated  silioa  haTfaig 
muoh  inflnenee  on  the  form  assumed.    Where 
the  speoiflo  gravities  are  equal  the  tohss  laaj 
take  indiflerently  any  direotton  wi&  regard  to 
gravity.    The  stalaatitio  prodnothms  thus  made 
are  eoarideied  the  analsguea  ef  alltbegveapol 
baiided  stdaotltia  growtha  when  te  giowth 
appeaw  ta  lawe  pteoesiBd  trem  arealrai  catity 
wBoh  hae  been  sdbse«aentiy  fitted  ia  wMi  a 
core.  If  theaetionieeazriedaofwthatthaioid 
Borroandiag  the  tube  beeoaaes  saturated  with 
the  aoid  reagent,  the  whole  ol  tbe  fluid  geU- 
tinisas  by  the  preo^ltatiom  ef  amorphoas  gela- 
tinous siliaa,  so  that  if  aaeh  stalaetitio  forms  hid 
been  pvodueed  In  nature  in  an  indosed  rook 
cavity  containing  an  alkaline  sfHoate  sohition, 
by  the  infiltration  of  an  add  sdution,  aHkereenlt 
would  ibllow.    Such  natural  forma  eooslBatlj 
ooonr,  and  it  is  piobaMe  that  Msbm.  PAason 
and  Pankhnrsthavs  dtoeorered  the  mode  of  dieir 
formatien.     They  aaoouat  for  the  eadagcne is 
type,  by  sussing  the  n>ek  in  wfaieh  if  the 
oavi^  oontaining  the  wlkaline   sUioate  to  be 
permeated  by  aa  add  solution  or  gas.   The 
layers  of  silioa  woald  then  be  deposited  oa  the 
walls  of  the  eavi^,  and  as  the  action  oonttaoed, 
the  layers  would  grow  inwards  untU  the  ocntnl 
portion  would  set  into  an  amorphoas  aMsi. 
These  fbrms  have  been  produced  bv  modlBoa- 
tions  of  the  proeeas  above  described.    I^  the 
use  of  add  solotioas  eoatainiiM^  vegetable  and 
earthy  salts,  the  ooloaxiag  tS  wuaj  aatonal 
stoMS  has  been  haiMed,  and  it  seems  prehabh 
that  jaapers,    aaoss  agsitas^    &o.,   have  heea 
oeleared  nateal^  hy  ehemioal  preeidUtee. 
The  most  piei«lent  oolonring  mafien,  for  in- 
stance,  are  the  red  and  yeUow  tado.  sndthe 
green  ferrous  oxides.    If  ienlo   duodds  be 
added   to   alkaline    dlioates,  a  more  or  letf 
flooculent,  red  or  yellow-ooloured  predpitate  ii 
produced,  around  whidi  will  grow  afihav'vhite 
depodt  of  dlica,  ftreqaently  taking  the  wded 
fdrm  seen  hi  jaspera  aad  allied  bIsms.    The 
green,  messy  maddnge  of  the  aeoas^agatayd 
the  da^er  odour  of  the  oo^  earn  bepsrfHtIf 
prodnoed.     The  predpitated  sOiea,  bowefff, 
being  d^edted  at  no  great  pressaro  or  icaiiie* 
ratum,  the  artificial  atones  faU  short  of  the 
natural  ones  in  hardness  and  atability,  eranb- 
ling  up  when  exposed  to  ^e  air,  thoij^  tcm 
forma,  approximating  doaely  to  coaunoo  ppdu 
appearance,  but  of  lower  spadfio  gravity,  «jw» 
with  little  or  no  alteration  after  once  bdng 
dried.     It  is  concdvable  tiiat,  with  raitoUA 
conditions  of  temperature  aad  pressue,  ^skM 
artifid^  agates  ooald  be  prodnoed;  l>"t^ 
resamblaaoes    are    so  remaikable  that   thue 
can   be   little    douU    Messrs.    PAason  and 
Paakharet  have  adfed  an  interestiag  orobiaB. 
So  far  we  have  only  indicated  some  «f  there* 
aganta  and  salts  that  aaay  be  used,  sadittf 
scaroely  neoessary  to  give  alist  which,  bower* 
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kD^  would  probably  not  inokida  all— tiie 
BMBBt  of  ohsmiitry  wiU  find  ao  dlffieoKy  on 
Ualbead ;  but  ha  may  be  advised  to  allow  tba 
gtihoHHo  faraa  to  oome  into  oontaot  withtbe 
odes  d  tbo  onntaining  rwatlk  while  the  prooeoi 
ofgrowthia  goinf  on^  by  whkk  meana  their 
piD0NV  oaa  be  oomenienUy  watohed.  A  sohi- 
tion  of  oommeroiai  alkaUae  aiUeate,  eepeoially 
iiHoateof  sodaj  is  oq;>able  of  diaeolidng  oon^ 
lidiiabla  qnantdieB  of  puze  geUtinooa  BiHoa  as 
wril  IS  Tanood  sitioatas  prodoeed  by  predpita- 
tion  with  snlpbates  of  copper,  iron,  &o.  Thna^ 
if  tolationB  of  Isrrio  sn^fhata,  or  ehlorid»,  or 
ooBife  snlpkato  aro  poured  faito  an  aBrAlina 
DoadB,  colirared  piecipKtatse  are  prodoeed, 
ijbish,  after  washing,  are  dissolved  in  alkaline 

*" porpiiBk  Bedmndgreea  8olit« 

can  be  osed  lor  oolonring  the 
I  above  described^  Farther  invesU^ 
I  will  probably  lead  to  *  method  ol  making 
be  sitiieial  abates,  jaspers,  &c.,  as  hard  and 
dtuable  as  the  natoml  ^^'bws,  for  very  havd 
pxepsrattons.of  siUoa  are  oeeasioaaUy  found  by 
the  manalaotoress  ot  silicates  in  the  oonxBe  of 
tliais  epsBStiotts. 


>  Yielding 
rnieh  can 


TEE   ASHBSiEAnO   OWECT- 

GLASS-IV. 

By  W.  BsAaoBOBT. 

{Comtimtdd  from  p0ge  372.) 

rB  foUowiDg  taUe  ef  ToU^a 
iV^Mvad  in  the  oesrespoadense  < 
of  tihis  jomrwMk  seme  thae  agow  I  bane  ea^ 
dsavovzed  to  dedwe  tern  thea  the  iwtfrsetUm 
iadkiss» and also^tbe dispwei^^ wHtee,  Itisnet 
pM^Ue  to  di»  tills  aBewatsly»  btrtrlftie  Mmia>an 
an  saiauiauUy  near  the  aetnal  vafans  to  show 
the  propsrtiea  of  the  glass.  Oae  Uad  of  orown 
appssvB  to  have  been  need  thion^ont.  aoi 
probsbly  tiiai  known,  aa  •^Batol^  Oxosrm,' 
saditeewKentlyTaried  venrbtile  in  itaeptloal 
pMperlisa;  the  flint  giaas  had^arSBsoifio gsaTity 
I        t8i^ibg.frsM  3^98  to  8,466. 

I       ATtsxx  ot  CTtrsvBS  Employed  bt  thb  Opttouk, 

TtjLLET. 


FZ3IT. 

Cbowv< — Sp. 


Fosns. 
30 

27 

TbcQS. 

44 

7oeiis. 
72 


p.,  3.192.    Refeaottve  index,  1-074, 
lefraotlon,  1*52. 

gr.,  2,527.    BebraoUve  index,  1-63, 
—  ratio,  or  value  ef  5  s=  -725. 
Crown   7-5   )     Hint  101 


lens  11-5 
CrowQ   8  0 

lens  7*6 
Crown  1^5 

lens  16*8 
Crown  18*4 

lens  26*9 


leas  20'5 
Flint    7-4 

lens  24*5 
rKnt  I5'25 

lens  32'00 
Flint  1M*4 

lens  52*0 


RuTw-Sn.  gr.,  3,334.    Index,  1-588. 

Cbowv.— Aa^sfbie.    Batto  of  retfmeiion,  l'Gi2. 

Diapersivie  ratio,  -71. 

Focus.         Crown   8  0   \     Flint  11 
/      lens  27 


30 


lens  12*5 


^JHT.— Sp,  gr.,  3,364.    Index,  1*592. 
C&ovrv.— -As  before.    Batio  of  refoiotion, 
Dispersiye  ratio,  *68. 


1*656. 


Focus. 

30 
Focus. 

44 


Crown  8-0 
lens  14-3 

Crown  13*6 
lens  17*2 


Flint  12-11 
lens  28-5 

Flint  16  3 
lens  54-0 


^ETP.—Sp.  gr.,  3,437.    Index,  1*597. 

Ceowbt.— As  before.    Batio  of  refraction  1*726. 


Disperaite  ratio,  '66. 
Focus.        Crown  13*6 

44  IflBS  18-8 

Feeas.        dawn  8*0 

aO  leas  17*2 


FUnt  17 

lens  67 
F^iat  13-15 

lens  32*(i0 


JuxT.— Sp.  gr.,  3,466.    Index,  16. 

^'Bows.—As  before.    Ratio   of  refractian,  1*74 

Dispersive  ratio,  -65. 

Focus.        Crown  U*3   \     FKnt  18 
9-4   ] 


44 


lens  19m 


lens  72 


An  CMniination  of  this  series  of  numbers  will 
ijow,  that  with  one  exception,  the  same  system 
Msi^gement  is  followed  throughout.  Cem- 
aenoing  witfi  the  crown  lens,  U  wfi  be  seen  that 
ma  rough  way,  the  proportion  of  its  radii  may 
be  taken  as  2  to  3 ;  while  the  flint  lens,  haviaff 
;^m<»ti«n  of  1  to  2  in  the  Ugfalwt  k^. 
jg|*idly  liaesto  1  to  4  with  the  hes^riest  glass! 
-     JL  **  «^  »gi(eement  w<tfi   theentieal 


^Noondpair  oeeniBtobeadepartniefran 


the regaiar method:  the  erown  leae  is  nsssiy 
equi*oonvex,  with  the  flattest  side  anterior ;  and 
this,  thongh  <x%a  slight  iltiwitisa,  iasreaaes 
tim  aberration  go  gwiehaste  need  a  higher  ratia 
in  Ifae  flint  earves.  No  other  niailariflataaoaia 
given,  so  thai  we  ssar  oonelnde  It  was  am  en» 
oeotlao  te  the  general  piaeties,  and  meae  difl^ 
oult  to  arrange  eatisf  asioriiy. 

If  we  compare  the  above  radii  with  theee 
whieh  theory  assigns  to  be  dne  to  the  spedlfied 
optical  properties,  it  wonid  seem  that  nuailr  alt 
have  the  oharaoksristio  Isatnre  wUeh  led  DoK 
lend  to  devise  the  triple  obfeot-giass  via.,  ths 
oonveoc  IsBS  a]npMBs  too  strong.  flnsh'Ooaskins 
tiSM^  if  formed  of  spiisiioal  emrres,  vFOuldhe 
ailseted  with  peaMve  absnmt&Dn  or  nader* 
Qoneoted.  Botvremast  remember,  that  these 
is  a  great  deal  mose  in  the  awtliod  of  working 
thsn  in  the  aetnal  oorvas 'made  use  of.  When 
the  artist  was  master  of  hie  method,  it  waa, 
wttheut  doubt,  a  great  advantage  to  have  a 
oombinatfon,  whish  always  left  a  slight  mareffn 
for  flnat  eorreotkm,  of  one  defiaite  land,  ratiisr 
tiMm  Hiose  whieh,  being  nsaxly  in  psrfeek 
balanoe ;  when  conrectly  wronght,  weoe-i^  to 
leave  »  final  error  ctf  an  unsertaia  ohsrastsr, 
owing  to  anoonttoBable  deviatione  ia  wdrtteg. 
Bat,  apart  from  any  special  psaetioe,  Ibsilsve 
it  weald  hava  beea  iMmd  easier  to  isMredaoe  the 
final  oorreotion,  if  the  flint  curves  had  laul  a 
hi|^err«tie. 

The  method  of  oompnting  onrvatnres»  which 
is  desoribed  by  the  writer  in  Beesf  '^Cyc^- 
pfedia"  as  being  that  used  by  Tull^,  seesw  to 
have  odiriBated  in  the  Mlowing  ws^ :— 6oea 
alter  DofioBid's  diseovery  ol  the  method  of 'pvo^ 
duelvg  aohaomatirai,  Beajsmin  Mertia  pub*- 
lisbed  a  work  entHled  <•  Kew  Elemsnle  of 
Optica.**  Hartin  seems  tehaifa 
oonaMffsblsmsehaalsst  sMll>  as  weH  as  JJiaeaaiie 
knowledge ;  lor  he  was  eaaMed  to  teet  the  tielh 
of  hia  dedaetieaa,  breapsrimsnls  on  optica 
ghus.  His  first  wofk  wee  to  find  the  aotoal 
value  ol  the  zefraattve  indefc  of  any  species  ol 
giase. 

Keeirtoa*s  expeeiments  had  given  80  /  21,  or  as 
nsar  as  poanhle  3  /  2,  aa  the  vatae  of  the  index  of 
relrastion,  and  it  dees  not  appsar  to  have  been 
snspectsd  to  be  variable.  Suoh  a  value  defined 
tharadias  ol  anivalai%as  the  loeille&0Aol 
an  e^oi^ooavsx  leas;  aad  in  ease  el 


oarvature,  the  saaie  quanU^  was  twtoe  tlM  pra- 
daot  of  the  radii  ^vided  by  their  sum.  l&se 
diatanosB  wase  found  to  be  eorreet  by  experi 
meat.  But  when  Martin  prooeeded  to  test 
sevaral  lenses,  gsoond  to  the  aame  curras  bat  of 
diilerent  speoiea  el  glsns,  he  f  onnd  a  great  Aa- 
orepaney  between  the  actual  and  the  caloalaled 
fosBs,  espeoiaUy  with  the  denser  or  fifait  leases. 
Ihe  leoua  oaleidated  by  the  above  mle  was 
termed  the  peom$tr%eid  fooas,  and  that  given  by 
triaV  the  refnekd  foona.  Martin  fcmd,  by 
measuring  these  distances  and  dividli»  the 
ftmner  by  the  hitter,  ttmt  he  obtained  a  namber 
which  wee  eonstaat  fbr  the  smneepeoies  el  glass. 
Hence,  wlien  he  knew  this  number,  he  ooald 
find  the  tme  or  refsaoted  focus  of  aay  Isns  made 
of  this  glass :  or,  if  he  knew  the  radii  aad  re. 
fraoted  foous,  he  could  find  oat  the  number 
belonging  to  any  kind  of  glass. 

Msirtin  thus  obtainsd  the  tme  measure  of  the 
relraotive  poster ;  for  it  will  be  evident  that  his 
value  (2a)  is  really  the  double  of  the  sefeaetive 
po^Rer,  or,  of  the  refractive  index  diminkhed  by 
unity.  So  that  the  real  vsfraotive  index  is 
fl  +  a).  Maitin'a  mle  gave  B  /  2a  asthe  re- 
xraetive  foeus  of  aa  eqni«oonvex ;  the  ordinary 
imle  is  B/  2  (m  —  1).  so  that  the  identic  of  the 
ttwo  terms  is  apparent.  He  was  thus  enabled 
iA  tabuhrte  the  refiaotive  powars  of  various 
'kinds  of  glass. 

I  The  retention  of  the  obsolete  and  uielsss 
fteem,  ''aeometric  focos,"  leads  to  much  con- 
ifosion.  It  is  soaroely  necessary  to  add  that  it 
does  not  represent  a  fooae  at  aU,  but  merely 
indicates  an  ima8|iTiary  point,  derived  from  the 
erxeneous  supposition,  that  tJie  retractive  index 
wee  an  invariable  quantity. 

Martin,  having  found  a  definite  mcMure  of 
the  refraotive  power,  next  turned  his  attention 
to  the  subjsct  of  diversion.  Taking  twe  pieces 
of  crown  and  flint  gl^  he  prooeeded  to  compare 
them  in  a  manner  similar  to  his  previous  ex- 
periments. As  he  had  bitfore  ground  equal 
oonvexitiea,  and  eompared  their  refractions;  he 
now  made  them  into  equal  prisms,  and  eom- 
pased  their  di^persiens.  JBy  measuring,  as  well 
as  he  could,  the  distaaoe  to  which  the  red  and 
violetextremitieB  were  sq^aatsd  by  each  prim. 


he  found  that  of  the  flint  wider  than  that  of  the 
cro:wn,  in  the  proportion  ol  5  to  3i  He  then 
gsadnally  redaoed  the  fliat  prism  until  both 
separated  the  rays  alike ;  and  when  they  were 
arranged  in  (^wosition,  dispeision  was  praoti» 
cfsUy  neutrallsea. 

"Bj  applying  analogous  reasoning  to  the  action 
of  lenses,  he  dadnoed  the  general  laws,  which 
must  govern  the  formatioa  of  an  aohromatie 
oon^ound.  '^fCharadii  of  the  lenses  must  have 
the  saM  ynupsiilua  aa  the  diflsraaoes  of  the 
sines  of  tniadnacii  aai  reitaetfea  la  red  aad 
violetrayaiapdamael  equal  nteeting  aa^des 
of  addte  aad  crowa  glass.  The  radffor  foei 
(geemeldo)  ol  the  knan  must  have  the  same 
Dro|>ertloa  as  Iha  aagin  of  dissipattei  in  re- 
fraction by  saoh  pruns,  and,  of  eenrse,  the 

ma  peopMaa  as  the  lengths  of  the  colooted 

esvia  peoaasaa  MMsaoy. 

<  *  In  all  caseaef  a  oompoaAd  leaa  f  or  prodaeing 
vision  withoateelours,  the  xallo  d  w  radH,  r 
and  B  of  the  oeacave  and  eoavax  Iwss  iimiit  be 
as  6  to  3^  aad  then  the  ratio  ol  their  foci 
(refracted)  for  parallel  rays  will  be  as  3  to  2 
nearly.*' 

It  win  ha-M  been  noileed,  in  the  table  of 
Talley*s  curves,  that  a  number  is  given  termed, 
**  Ratio  of  refteaotion."  TUs  does  not  mean 
the  ratio  of  tlie  arfaasUps  pawers  of  the  glasses 
but  the  ratio  of  the  dtflieienees  of  the  red  and 
violet  indices  for  each  glass;  or,  as  it  maybe 
termed  more  eorveelly,  the  ratio  of  ^their  dis- 
persions. Mastfn's  law  simiply  states  that  the 
radii,  and  consequently  the  refraotinff  angles 
of  the  lenses,  must  be  directty  pro- 
portionate to  their  dispersions.  It  is  now 
usual  to  divide  the  oiepersion  b^  the  re- 
fractive power,  ^e  number  so  obtamed  is  the 
dispersive  power;  Tisiaiiiie  whilitlis  ijWMlhjr  i  in 
Martia'srntoyortfaersieaitfvepeaM^  liflie  maa- 
suraeltheefleetof  astibitaasiJaehaaglaythe 
disasHM  of  the  ray,  the  illspeiiiliii  poaet  liiuwi 
what  past  ef  the  whole  nngnlar  deviatiaii  is 
occupied  by  the  eolsdfieiatsmL  Bxpreaadin 
termsolthaleei,  which  is  by  far  thaaMflt  intelli- 
gible way,  Mkrtla's  ndeis:  the  focal  lengths 
must  be  dizeetly  as  the  dispsrsiTe  powers.  Asa 
means  of  iadleatiag  the  character  of  f^  glasses 
in  combination  Iwlsy  aesd  the  term  ^*  ratio  of 
refraction  ** ;  but  "  ratio  of  dispersive  powers,*' 
or  the  value  of  ^  in  the  table,  is  much  more 
complete,  as  it  takes  into  account  the  refnetion 
also. 

Having  succeeded  in  obtaining  a-  pmeral 
relation  between  the  curves,  whidi  tlould 
satisfy  the  conditions  of  achromatism,  Martin 
next  engaged  the  more  delicate  probiffu  of 
finding  a  per/iae/sr  relation  wum  shonld 
destroy  the  sphefloal  absstatlon.  He  does 
not  aema  to  have  met  with  mush  soooesi, 
partly  bsoaase  his  mathematleal  analysis  was  not 
suffiaeBtly  complete,  and  past^  because  the  o|^ 
poitaiities  of  oom|Mafag  theory  with  ptac^ce 
wdie  not  very  eatensive. 


PBACDBAI  XmWOT  PLUXBTIO.- 

By  p.  J.  Davzbs,  HJf.A.S.P.,  fto« 

(Continued  J¥9m  page  340.) 

Tlp-u9  Lwatory  Baatna. 

THIS  land  of  lavato^  basin  is  shown  at  Fig. 
224.  Qt  is  the  container  with  its  trunk 
shown  bedded  into  the  dip-pipe  of  the  Q-trap ; 
L  is  the  basin.  This  basin  swings  upon  two 
pivots  at  P,  suitable  bearing^  being  fixed  on  ti^ 
bides  of  the  container;  the  basin  has  suitable 
stops  or  bttfiess  to  prevent  the  too  sudden 
closing;  In  this eaae the  rabber  bailer  is  diown 
fixed  unterihe  spoot  of  the  oook  at  O,  and  held 
there  by  the  daw.  The  eontainer  should  be 
fixed  below  the  top  shO),  aad  the  hole  in  the 
slab  laada  of  euifioieat  sise  to  allow  the  basia  to 
swiag  without  touching.  Infixing  these  basins 
tabs  care  tibat  the  i^vots  aie  prei^riy  fastened ; 
oth»wise  when  the  basin  is  jamaMd  or  bumped 
againitihe  buffera,  the  basin  will  become  hMoe 
and  pcahably  get  broken.  For  another  method 
of  fixing  the  pivots  see PP,  Fig.  225.  Thisisfor 
screwing  up  to  the  top  or  slab,  or  it  may  be  fixed 
to  the  false  bottom,  the  latter  mathod  usaaily 
being  adopted. 

Fig.  226  illustrates  a  skeleton  of  the  round 
oontainer'tip-upbasin,  as  fixed  o^er  the  Mdlnaty 
hilf  tC^trap.    When  suoh  bastes  are  fixed  over 


•  From  the  BuU^m^  Jiew.    AU  rights  reoerred. 
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^Mete^^  take  grenieue  to  well  T«nliliite  tiM 
(ndlet  €i  tbe  tnp.  5v<  n^  at  abowii  at  B ;  for 
xeaaooK,  ne  Bu*U*m^  Jfna,  page  753,  Daoember 
nk«1881. 
Bg.  227  ffloitzatei  the  Vaiiii  propedy  fitted 


F0UBnSE*8   ELBCTBIC  BAITERT- 

AN  eleetric  batteiy  pnainMhig  atnae  nofel 
leainee  haa  been  xeeentl J  patented  in  this 
eomntty  bj  M.  Geo.  Foonier.  of  Fiada,  The 
principal  norelty  ia  the  nae  of  a  paste,  or 
eoomoaadoff  lead  oadde  and  ^yeerine,  whiek  is 
monlded  into  any  enitaUe  loan  for  nae  aa  a 
hattflij-plaie,  cither  in  primary  or  aeoondary 
hatteriea.  The  patentee  elaima  the  nae  of  anV 
other  aMhinin  ozidea  capable  of  f ocDUng  with 
Kljeeone  a  aolid  compoond  inaolnble  in  water. 
In  ionnng  the  pMa,  thb  lead  oxide  and 
fljceone  an  nnxed  in  aneh  prapoctioBa  at  to 
foon  a  tUek  paate,  anfSflientfy  flind  to  be  ran 
intoaoolda.  In  about  twentT^lonrhoaiB  after 
being  tbu  *<oaat,*' the  Bixtan  aete  into  a  aolid 
maaa  wbioh  is  inenhihle  in  water.  Tliis  eoai- 
poond  is  czeeedinglj  ledacibley  ao  mneh  io  that 
when  immmed  in  dihito  snlpbnzie  aeid  together 
and  in  eirooit  with  metaUiD  sne,  it  beoonea 
redneed  to  the  metallic  atatoaafaataa  the  sine 
Itia,  therafora,  aava  tbeDatantee, 


in  the  batt«>7  only  tbe  plate 
pertiallf  attaeked,  aninliate  of  eopper,  and  the 
plate  of  radaeed  lead.  If  now  aa  deetrie 
be  paand  thraogb  tbe  battery  in  the 
d  oapper  will  be 
^riU  be  deoMted  on  ^ 


S^^rf^eopper^S^  eoaabtae  with  the 
re&eed  lead  plate  and  reoddiaB  it,  ^emlpfaaae 
add  win  be  aet  free  again,  and  the  battoy  wiU 
then  be   reeonatitated  and  rrady  for  farther 


qmmMitly  anited  for  nae  io  galraaio  batteriea, 
aa  it  wiu  peofent  galvanie  polariaation,  and  it 
may  either  whally  repbee  earbon  or  be  ^pHed 
in  lajerj  npon  carbon  or  other  condaetor  of 
dec^ridty.  Being  an  exeeUent  depoladaing 
agent,  it  enablea  one  to  obtain  a  constant  dngle- 
floidbattsy. 

Aa  abote  mentioned,  the  oomponad  beoomea 
eompletdy  rednoed  and,  therefore^  in  the 
praeent  euamle  we  bare  metallio  lead  aa  the 
pcodnct  d  the  redndaoii,  wbieh,  being  in  a 
ooaapleto  atate  of  dividon  will  be  Tecy  readily 
leoxtdiaed  tot  nae  again  aa  a  depoladaing 
agent,  or  eten  beoome  peroxidiaed,  and  may 
theiefofe  be  employed  with  adTantage  in  the 
oooatroetion  of  aecondary  batteriea,  whiob  may 
be  pcepaied  by  tbe  direct  peroxidation  of  pUtee 
oompoead  of  a  oompoond  of  lead  ocdde  and 
glycerine  withoot  the  intennediate  ledootion  of 
the  lead  to  the  metallic  atate. 

The  oxide  of  lead  is  the  oxide  beet  aoitedto 
form  the  plaatie  maaa  with  glycerine,  but  other 
matten  atill  better  adapted  to  oppoae  polariaa- 
don  of  the  electrode,  eoebaa  the  percnddea  of 
lead,  maaganeae,  &c.,  maybe  added.  Theae, 
alUkongli  not  capable  alone  of  combining  witb 
glyoerine,  are  nererthdeee  SDaceptible  of  being 
ag^ooMmted  (when  mixed  in  sniteble  proper- 
ttona)  witb  lead  oxide  and  glycerine,  and  form 
therewith  a  aolid  maaa.  The  addition  of 
pennddea  confers  greater  depolarising  pro- 
perdea,  aa  tlie  comnoond  then  eontaina,  weight 
for  weight,  a  higher  proportion  of  oxygen; 
besadea  which  the  peroxides  being  better  oon- 
doeton  of  eleotddty  than  the  oxides,  the 
I  internal  reatstance  of  the  battery  ia  noteUr 
I  zedaoed  and  its  power  correspondingly  inoreased. 
i  Thia   qnalify   of   oondnotibility   oonseqnently 

•  enablee  the  portions  of  the  mixture  sot  already 
>  peroxidised  to  be  more  easily  peroxidised  by  the 

pessage  of  the  eleobio  currant,  and  permita  of 
I  the  prodootion  of  pktes  of  any  dedred  thiok- 
'nese  wholly  compoaed  of  lead  peroxide,  and 
;  very   suitable   for   use  dther  in   primary   or 

•  aeoondaiy  batteries. 
Let  us  consider,  first,  the  action  of  a  primary 

battery,  in  which  a  plate  composed  of  glyoerine, 

lead  oxide,  and  lead  peroxide,  agglomerated  as 

aboTe  mentioned,    and   plunged  in   a   dilute 

I  solution  of  sulphuric  add  contained  in  a  oell, 

•  forms  the  negative  plate  or  element»  and   a 
copper  plate,  for  example,  of  suiteble  thickness 

I  forms  ihepodtiye  plate  or  dement.  When  the 
drouit  is  dosed,  the  sulphuric  aoid  attacks  the 
copper  plate  forming  sulphate  of  oopper,  and 
disengaging  hjdrogen  which  passes  to  the 
plate  composed^  of  glyoerine,  lead  oxide,  and 
peroxide ;  that  plate  would  soon  be  covered  sad 
polariBed  were  the  hvdrogen  not  in  bonteot  with 
a  matter  capable  of  very  readily  oxididng  it. 
No  polarisation  will  therefore  take  place,  and 
The  battery  will  act  with  uniform  constancy  so 
long  tL%  the  add  acta  on  the  copper  plate,  and 
tbere  remains  in  the  oompouud  plate  any 
oxygen  to  oxidise  the  hjdrogen  thereby  dis 
tn^raged. 

A  battery  thus  composed  ia,  so  to  speak,  of 

indefinite  duration,  as  it  maybe  readily  xeoon- 

rtltuted     or    reconverted   into    its^  primitive 

elemento  by  the  passage  of  an  electric  current. 

Suppose  that  the  whole  of  the  sulphuric  add 

I  has  combined    with   the   copper    and  formed 

up    and  a  little  tilted  to  thow  the  stop  8,  so    saiphato  of  copper,  and  the  hy^^g*^  thereby 

t>iKt  it  is  not  always  s.eoessary  to  have  the  stops  !  aisengaged  has  combined  with  the  whole  of  the 

all  the  cocks.  |  oxygen  of  the  compound  plate  of  lead  oxide, 

(To  he  amtinmd.)  I  lead  peroride,  and  glycerine,  there  will  remain 


In  tbe  ease  d  aaeoadazy  batteDca  the  oom- 
pooDd  plate  of  oxide,  peroxide,  and  glycenae 
IS  ianasned  in  a  dilate  flB:4pfaBrBB  add  solatioo, 
in  laMwmin  either  of  a  sheet  of  lead,  or,  belter 
Btill,a  plate  eo^poaed  of  lead  oxide,  metallic 
lead  in  powder,  and  glyeeriae.  A  earrmt 
paaaed  throogh  Ods  battery  vndcr  proper  eondi- 
tioiia  will  deeompoae  the  water,  the  oxygen 
oombining  with  the  plate  of  oxide,  peroxide, 
end  glyoerine,  eempleteiy  perooddidng  it,  the 
hydrogen  passing  to  the  other  plate.  Thnswe 
have  the  etemsnto  of  a  Flaat6  aoeamnlator, 
with  the  diffeaenoe  that  the  sabetaaeea  employed 
aro  in  aooaditian.  more  lavonraMe  for  oxidation 
and  rednotioa  tiiaa  I 


on  THE  ACnOV  OF  THE  KICBO- 
PHOVE.* 

By  Prof.  JuoB  Blteh,  ILA.,  P.S.8.E. 

rthe  mierophooe  traanitter,  aa  usaalljeBi- 
ployed  ia  dreaii  with^a  battery  aad  a  B«n 


have  essentially  two  pieees  of  earboa 
rosing  li^htty  agaiMt  eaoh  other  ttiroo^  whidi 
the  eoneat  peases.  That  fte  tasbrnma^may  woA 
effeetivdy,  fwo  thmgs  are  reqoisito :  first,  ttat  the 
carbooa  be  alwaya  ia  oontaet  or  at  least  saffieiaitlv 
near  for  the  eorrent  to  pass  between  theaa.  and, 
secondly,  that  they  may  be  not  psemed  together  so 
tiahtiyaa  to  prevent  any  motion  of  theoaerda- 
tivd^to  the  other.  "^  date  of  thmgs  vsnffi- 
denfly  wdl  described  by  the  term  ••looeeeoateeC' 
fint  used,  I  believe,  1^  Professor  Stokas.  To 
undentend  tte  aetiaa  of  the  misraphoM  we  have 
to  find  out  what  effects  are  taking  pCaoe  at  the  loose 
contact  when  tte  instrnmost  is  acted  mm  If 
MDorous  wavea.  These  are  twofold:  fli^  tte 
effect  produced  by  the  aound  waves  (th^  m,  the 
Tsriationsofdeosttydueto  the  oondenssdoas  a^ 
rarafaetioBS  of  the  air),  whidipeaidireetlythxoBgk 
the  air  wbea  they  arrive  at  the  loose  ooatset,  and. 
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it  and  are  thesdiy  stopped.  ^_^   .^v      *i.^ 

For  distincti^m  we  may  call  the  fint  of  Oom  the 
air  effeetaad  the  aeoond  the  tremor  effect.  In  my 
eneriments  I  have  endeavoured  to  arrange  the 
^D^rument  80  aa  to  isolate  these  effects,  and,  as  te 
as  posdUe,  examine  each  of  them  separately.  To 
isoUto  the  air  effect  it  is  obviously  nee  amary  eiflier 
to  fix  the  carbons  rigidly  in  thdr  si^orts  so  as  to 
avdd  any  motion  of  the  one  reUtiveqr  te  ^  other, 
or  to  use  a  strong  current  and  plaoe  uem  just  dear 
of  contact  with  each  other.  ^    ^  _  ^ 

The  following  experiment  lUostrates  how  this 
may  be  done. 

A.  B,  and  C  are  three  blo<to  of  brass  findy  fixed 
to  a  heavy  wooden  sdeplate.    To  tiie  top  of  A  b 


soldered  a  piece  of  brass  tabs,  H,  about  2m.  long 
and  Sin.  bore.  To  the  top  of  B  is  soldered  a  meee 
of  Biiaar  tube,  K.  about  4in.  long.  Throuib  C 
passes  a  fine  screw  S  worked  by  a  miUed  head,  M. 
Adece  of  carbon-rod,  E,  is  fixed  firmly  mto  H  and 
baa  a  hole  im.  in  diameter  dnlled  through  its 
centre.  A  long  piece  of  carbon,  F,  ^inted  at  one 
end,  passes  tightly  through  the  tube  K  and  oMi  be 
moved  backwards  and  forwards  by  the  •"••^S,  A 
piece  of  indiarubber  tube,  L.  is  pMied  over  the  left 
Snd  of  the  tube  H,  and  to  this  is  attached  a  moutib- 
piece,  M.    By  means  of  the  wires  x  and  y  eddered 


•  A  paper  read  before  the  Royal  Society  of  BAiabuz^ti. 


July  7,  1882. 


SNGIISH  IDBOHANIO  AND  WOBLD  OB  BGDINGI:  N«.  902. 


395 


to  fhe  earbon  rods,  thej  are  put  in  oireuit  with  the 
battery  (twentj  QroTe^s  eells)  aad  the  telephone  T, 
which  matt  either  have  a  email  resiatance  or  be 
plaoed  in  a  aeparate  oiroait  from  that  eonta^iing 
the  battery  lo  as  to  be  acted  npon  inductfyely. 

When  the  carbon  F  ii  screwed  tightly  into  the 
hoUow  of  S  the  circuit  if  completely  doeed  and  no 
•oond  uttered  into  M  ia  hatad  at  T^  Bat  when  F 
is  drawn  gradually  back  until  small  electric  arcs 
aro  seen  to  pass  between  F  and  E,  every  sound 
ottered  into  M  is  loudlr  and  distinetly  reproduced 
in  the  telephone  T.  Here  we  have  clearly  only  the 
sir  effect  acting,  and  that  solely  upon  the  small 
cleetrie  arcs  passing  the  carbons. 

I  have  found  it,  as  yet,  somewhat  difficult  to  get 
the  soimds  to  last  for  any  length  of  time,  in  conse- 
quence of  the  aro  distance  soon  getting  too  great 
for  the  ourrent  to  pass  and  requiring  re-adjustment. 
When  the  aro  begins  and  ends  a  sharp  click  is  heard 
in  the  telephone ;  but  in  the  interTal  during  which 
the  aro  lasts  the  sounds  are  distinct. 

Aj  far  as  the  tremor  effect  is  concerned,  it  is 
obTious  that  the  micro|>hone  action  must  depend, 
either  (1)  upon  the  Tanation  of  resistance  due  to 
▼atiation  of  pressure,  or  (2)  to  rariation  in  the 
extent  of  surface  contact  due  to  the  elastic  yielding 
of  the  carbons  under  pressure. 

Tb  test  the  first  of  these  causes,  I  made  about 
two  years  ago  some  experiments  on  the  effect  of 
pressure  upon  the  tpecific  resistance  of  carbon, 
for  this  purpose  I  took  a  short  length  of  carbon 
rod,  and  soldered  wires  to  it  at  a  short  distance 
from  each  end.  By  means  of  these  wires  the  re- 
sistance of  the  carbon  rod  was  balanced  in  the 
Wheatstone  bridge.  Fteuure  was  then  applied  by 
means  of  a  lerer  to  the  carbon  in  a  longUudinal 
direction.  No  appreciable  variation  in  the  resistance 
was  observed  even  under  considerable  pressure; 
and  it  only  became  manifest  when  the  pressure 
was  sufficient  to  bend  or  crush  the  carbon.  I  have 
recently  repeated  these  ezpcttiments  with  the 
greatest  care,  and  found  the  same  results.  I  ob- 
served also  that  similar  experiments,  with  the 
same  result,  have  quite  lately  been  made  by  Fro- 
f eesor  SUvanus  Thompson.  Hence  we  can  hardly, 
I  thhik,  believe  that  variation  of  spedfle  resistance 
doe  to  preasure  can  have  the  slightest  effect  in  pro- 
dodng  the  microphone  action. 

To  test  the  second  cause  above  mentioned,  that 
is,  the  variation  of  resistance  due  to  variauon  in 
the  extent  of  surfaoe  contact  due  to  elastic  yielding 
onder  preasure,  I  experimented  as  follows :  In  the 
q^paratus  already  described,  I  replaced  the  tubular 
esrbon  by  a  finel  v«'pointed  piece,  so  as  to  have  two 
floe  points  exactly  opposite  each  other.  The  re- 
ristsnce  of  the  pomts  was  baUnced  in  the  bridge  in 
the  usual  iray.  Pressure  was  then  applied  by  a 
known  number  of  turns  or  parts  of  a  turn  of  the 
ihw  screw,  and  the  change  of  resistance  noted.  The 
•orew  was  then  brought  back  to  former  position, 
and  the  pressure  relieved  so  as  to  allow  the 
elsslioity  of  the  carbon  to  act  and  restore  the  points 
to  their  firat  condition.  It  is  obvious  that  if  the 
chaoAe  of  retistahce  were  due  merely  to  elastic 
fieldng  it  ahould  now  be  the  same^as  before.  This 
1  found  s 


In  the  Mediterranean,  an  indosed  sea,  with 
strong  evaporation,  the  saltness  reaches  as  hlff  h  as 
22  grammes  of  chlorine  per  litre  of  water.  £i  the 
port  of  Marseilles  the  water  of  the  surfaoe  has  only 
20  75gr.,  but  in  the  open  water  one  finds  21*71gr. 
There  is  also  progressive  increase  from  west  to 
east. 

Near  the  Coast  of  Egypt,  the  infiuenoe  of  the 
the  Nile  was  observed  before  that  of  the  land  was 
recognised.  The  fall  was  sudden,  about  O'SOgr., 
while  the  densimeter  and  thermometer  showea  no 
variation.  Before  arriving  at  Port  Said,  the 
chlorination  went  down  to  19'45gr.,  a  certain  proof 
of  currents  bearing  the  Nile  water  eastward. 

The  analysis  of  water  of  the  Suez  Oanal,  at  23 
different  pointo,  led  to  the  following  oondusions  : 
The  fresh  water  of  the  Nile  has  an  influence  on  the 
saltness  of  surface-water,  which  is  fdt  beyond 
Lake  Timsah.  The  reoovery  of  chlorine  begins 
about  the  second  station ;  there  is  a  verv  slow  in- 
crease at  first^  as  far  as  the  entrance  of  El  Kantara, 
then  a  lapid  increase  as  the  Bitter  Lakes  are  ap- 
proaohtd.  At  the  latter,  one  finds  37'20gr.,  and 
37-47gr. 

Continuing  the  examination,  it  appears  that  the 
Bed  Sea  diminishes  in  saltness  from  North  to 
South ;  at  first  the  saltness  is  slightly  over  that  of 
the  Mediterranean;  but  it  soon  falls  bdow  it 
This  is  explained  by  the  influence  of  the  South- 
west monsoon,  which  is  accompanied  with  torren- 
tial rains. 

When  the  voyagers  were  entering  the  Indian 
Archipelago,  all  the  rivers  were  ovemowing— the 
water  was  troubled  by  the  mud  flowing  down— and 
the  chlorination,  always  under  20gr.,  descended  to 
17'42gr.,  opposite  Batavia.  This  was  the  smallest 
figure  reacned  during  the  voyage. 
The  waters  of  Java  and  of  New  Ghunea  also  gave 


not  to  be  the  case.  From  the  gritty 
nature  of  the  carbon  the  pointo  of  contact  I  found 
were  perpetually  changing,  and  hence  the  variation 
of  resistance  produced  in  this  way  obeyed  no 
isgolar  law.  From  this  irre^ularitj  it  isimposnUe, 
I  think,  to  oondude  that  this  cause  could  explain 
the  transmission  of  musical  sounds  for  less  arttou- 
lato  speech. 

As  far  as  mj  experimento  go,  the  following 
iPpeazB  to  be  something  like  the  true  exf^anation 
of  the  microphone  action.  Wiiat  I  have  termed  the 
■ir  and  the  tremor  effecto  take  place  simultaneoody. 
The  tremor  effect  produces  a  jolting  of  the  carbons 
rafBdent  to  allow  momentary  minute  deotric  arcs 
totakepUoe  between  the  pointo  which  are  just 
elssr  of  contact  with  each  other.  Simultaneoudy 
with  this  the  air  effect  comes  in,  and,  on  account 
d  the  variations  of  dendty  due  to  the  condensations 
and  rarefactions  of  the  air,  acto  upon  the  minute 
«Isetrlcaros  so  as  to  vary  their  resistance.  The 
trenior  effect  explains  merely  production  of  the 
fflosicd  pitch  of  the  sounds  heard  in  the  telephone, 
whereas  it  is  to  the  air  effect  that  we  must  lw)k  for 
the  trsnsmisdon  of  the  quality  of  the  sounds 
ottered  into  the  microphone  transmitter.  The 
nucrophone  is  thus  so  far  a  delicate  make  and 
break  analogous  to  the  old  Beiss  transmitter,  with 
the  important  addition,  however,  of  minute 
mooientary  gaps  filled  with  a  material  which  is 
MDsitive  to  the  minute  harmonio  variations  of  the 
atmospherio  denuty  which  constitute  sonorous 
nbraoons. 


THE  SALTHESS  OF  THE  SEA. 

jUBlNG  a  recent  voyage  to  Campbell  Island, 
'  in  the  South  Pacific,  M.  Bouquet  de  la  Grye, 
took  oooasion  to  make  careful  observations  on  the 
ttltoeiB  of  the  sea.  Beferring  to  Mb  paper  in  the 
'imgU4  de  Chimie  et  de  Fhysique^  tor  details  of 
"**(hod,    we  propose  to  give  nere  his  principal 
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low  figures  as  far  as  the  Torres  Straito.  Thece  a 
complete  change  was  encountered.  The  rainy 
season  was  five  months  distant;  the  coast  was 
sandy  and  dry,  and  the  water-courses  were  low ; 
thus,  notwithstanding  nearness  of  land,  which  was 
skirted  twdve  days,  the  author  found  only  one 
chlorination  under  20gr. ;  this  was  off  Keppd  Bay, 
where  the  river  Fitzroy  enters  the  sea. 

From  Sydney  to  Campbdl  Ulaad  the  same  salt- 
ness :  the  wind  was  then  blowing  from  the  north, 
the  weather  was  mild,  but  the  spnng  was  little  ad- 
vanced, and  the  ice  of  the  Polar  drde  had  not 
commenced  to  mdt*  Four  months  later,  at  the 
time  of  qu  tting  Campbell  Island,  there  was 
already  a  change ;  the  water  was  less  salt,  and  in 
some  places  oil  the  New  Zealand  coast,  figures 
under  20gr.  were  met  with. 

In  traversing  the  Pacific  Ocean,  an  extra  saline 
zone  to  found  under  the  southern  tropic ;  then  a 
sone  of  comparativdv  fresh  water,  the  equatorial 
cone.  To  the  north  there  to,  again,  an  extra 
devation  of  chlorine  under  the  northern  tropto, 
and  beyond  a  strong  diminution ;  this  arises  from 
the  polar  current  descending  along  the  Coast  of 
Amenoa. 

Coining  to  the  last  part  of  the  voyage  across  the 
Atlantic,  the  tables  snow  that  the  neighbourhood 
of  the  American  coast  gave  waters  very  f  redi  and 
icy.  which  are  suddenly  replao<)d  by  hot  and  very 
salt  waters,  when  the  Gulf  stream  is  entered ;  then 
as  the  route  of  steam-packeto  goes  alone  the  great 
of  Newfoundland,  one  passes  from  uie  current 
to  find  anew  the  fresh  and  cold  waters;  these 
being  succeeded  by  the  average  water,  in  which 
navicntion  continues  to  European  seas. 

**  £n  remmi,  we  have  foimd  in  the  Pacific  the 
law  indicated  by  Gav-Lussao  and  by  Humboldt, 
and  verified  bj  MM.  Boux  and  Savy  in  the 
Atlantic  It  may  be  enunciated  thus :  Under  the 
Hco  tropics  the  eaUneee  ie  ^eater  than  under  the 
equator  J  and  beyond  the  iroptca. 

*'  In  indicating."  the  author  proceeds,  "  that  the 
saltness  usually  diminishes  as  coasto  are  approached, 
a  fact  is  stated  which  to  the  consequence  of  tiie 
rivers  bringingtotheseaalarge  tributeof  fresh  water, 
and  in  some  circumstances  great  advantage  might  be 
derived  from  thto  knowled^,  espedallvin  navi- 

Sting  along  the  coast  of  Africa  or  America.  How 
r  out  would  not  the  waters  of  the  Amason  be 
revealed  by  the  sole  test  of  chlorination,  where 
the  thermometer  and  the  densimeter  indicated 
nothing  ?  The  approach  of  icebergs  in  cold  seas 
would  likewise  be  indioated  by  change  in  the  salt- 
ness. 

**  As  regards  navigation,  then,  chlorometry  may 
yield  very  useful  direct  resulto ;  but,  better  stili, 
the  investigation  of  currento  cannot,  it  seems  to 
me,  be  properly  carried  on  without  it. 

<*  Maps  giving  every  three  months  the  chlorination 
of  the  sea  would  lead  to  a  more  exact  notion  of 
currento,  and  would  make  known  new  currento. 
But  the  question  may  further  be  looked  at  with 
reference  to  the  dope  produdng  currento.  One 
may  investigate  the  form  taken  by  the  surfaoe  of 
the  ocean  according  to  the  saltness  and  tem- 
perature of  all  ito  component  parto.  Ap- 
preaching  one  ride  of  this  new  question,  should 
we  continue  to  denote  as  the  mean  level  in 
a  port  the  tovd  obtained  as  the  mean  of 
a  certain  number  of  heighto  taken  at  all 
'  seasons  ?    Evidm^tly  not,  because  there  to  ndther 


equilibrium  of  hd^ht  nor  comparisoa  possibto 
between  waters  estimated  differently,  and  having 
densities  variable  according  to  thto  saltness  and 
their  temperature.  We  may  not  bring  into  the 
same  average  the  fresh  waters  which  in  spring 
spread  over  our  ooasto,  and  the  salt  waters  of  other 
seasons.  In  summer,  a  tidal  wave  whose  force  to 
represented  by  a  weight,  and  not  by  a  hdght,  will 
lead  to  figures  different  from  those  of  winter.  And 
let  it  not  he  thought  that  the  oorrections  belonging 
to  different  dilormations  are  insignificant.  When 
a  new  levd  is  now  sought  in  surveying  opentions. 
ito  value  might  be  given  to  nearly  a  muUmetre ; 
when  the  stability  of  a  coast  to  to  he  measured,  it 
to  still  thto  approximation  that  to  had  in  view. 
Indeed,  for  a  difference  of  16",  we  have,  with  mean 
saltness,  0  004in.  difference  per  metre  in  hdght. 
If  the  tide  be  5m.,  the  correcrion  due  to  tem- 
perature gives  differeinoes  of  0*92m. ;  this  is  the 
entire  value  of  one  of  the  latter  ««ves  oondderecU 

"As  to  the  correction  doe  to  differenee  of  saltness. 
it  to  much  greater.  At  Honfieur,  at  Havre,  and 
especially  at  Saint  Nazaire,  the  chlorination  of  the 
sea  may  make  the  dendty  pass  from  1*028  to  1012 ; 
for  5m.  of  tide  the  correction  to  0  08m.  It  to  these 
differences  that  render  so  littto  comparable  the 
means  of  heighto  of  the  tide  obtained  for  long 
periods.  At  Brest,  where  the  maregraph  acto  at 
the  mouth  of  the  Penfeld,  the  annual  means  are 
discordant 

**  We  add,  that  when  we  have  to  do  witii  the  levd 
of  equilibrium,  it  to  necessary  to  further  make  a 
oorrection  which  to  as  the  low  water,  for  thto  latter 
tovd  remains  the  same  for  a  great  stretdi  of  sea^ 
while  the  border  of  the  coast,  through  local 
circumstances,  narrow  passages  hmdonnc^  the  play 
of  tides,  &e.,  presento  various  surdevations ;  but 
thto  correction  does  not  apply  either  to  seas 
without  tides,  nor  to  pointo  projed^ig  into  the 
ocean. 

"  Where  the  levd  of  equilibrium,  then,  has  to  be 
investigated,  one  must  take  aooount  of  tae  denulr 
at  low-water  mark  of  the  place,  and  there  is 
occadon  henceforth  to  complete  the  indications  of 
maregraphs,  by  adding  for  each  day  Ihe  tempera- 
ture of  the  sea  and  the  weight  of  the  chlorine." 

As  regards  the  general  question  of  levelling  of 
seas,  it  is  pdnted  out  that  the  sea  to  not  ererw^ 
where  a  levd  surfaoe  in  the  geometrical  sense.  In 
all  seas  there  to  equilibrium  of  weight,  and  there 
are  merely  tendendes  to  equilibrium  ot  leveL 

M  Bouquet  de  la  Grye  has  sought  to  apply  these 
prindples  to  the  level  of  the  Attontio,  and  taking 
as  zero  the  plane  which  passes  throutfli  the  Cape 
Verde  Islands,  we  find,  under  the  tropic  of  rtsoer 
a  depresdon  of  two  metres,  and  near  the  United 
States  a  considerabto  surdevation,  in  some  cases 
exceeding  four  metres.  Thus,  we  have  a  difference 
of  levd  of  six  metres  between  two  pointo  of  the 
ocean. 


THE  BEIATIOH  OP  APEBTTniE  AHD 
POWEB  IH  THE  MICB08C0PE  * 

Bj  Professor  E.  Abbb,  Hon.  F.B.M,S. 

I.— General  Oonsideratlona  as  to  Wide  and 
Narrow  Apertures. 

{Continued  from  p,  375.) 

WHENEVEB  the  depth  of  the  object  under 
observation  to  not  very  restricted,  and  it  to 
essenttol  that  the  depth  dimendon  shall  be  within 
the  reach  of  direct  observation,  low  and  moderate 
powers  cannot  be  overstepped,  and  no  greater  aper- 
ture ahould  therefore  be  used  than  to  required  for  the 
effectiveness  of  these  powers—an  excess  in  such  a 
case  to  a  real  damage.  High  powers  and  corre- 
spondingly wide  apertures  are  restricted  to  those 
observations  which  do  not  require  any  perceptible 
depth  of  vidou,  i.e.  to  two  different  cates  (1) 
when  the  objecto  are  ^uito  flat  or  exceedingly 
thin ;  (2)  when  preparations  of  ereater  depth  are 
soffidently  transparent  to  admit  of  an  i»- 
direet  recognition  of  theto  solid  structure 
by  means  of  succesdve  optical  sections  through 
aueoesaive  focusdng  of  different  planes.  For  the 
totter  method  of  observation  the  loss  of  penetra- 
tion with  increasing  power  and  aperture  is  no 
drawback,  but  rather  an  advantage,  because  it 
enhances  the  distinct  separation  of  the  sectional 
images  at  succesdve  foci.  A  disregard  of  these 
natural  restrictions  in  the  use  of  wide  apertures 
to  obriously  the  origin  of  the  opinion  that  aper- 
ture per  te  is  antaffuntoUo  to  good  definition.  It 
to  quite  true  that  there  are  many  even  veryddi- 
cate  objecto  which  are  much  better  seen  tinder  a 
given  amplification  with  a  system  of  very  m'Dder&te 
than  with  one  of  very  wide  aperture,  the  former 

E'ving  a  dear  view  of  the  whole  structure,  the 
tter  showing  perhaps  sooie  dtotinct  points,  but 
as  a  whole  veiled  in  haze.  Provided,  of  com  be, 
that  we  have  wdl-oorrected  objectives,  the  fault 
here  to  not  on  the  part  of  the  lens,  but  on  the 
ride  of  the  object,  which  requires  for  proper  re- 


*  From  the  Joumdl  of  the  Boy&l  M^croseopI  ^ 
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4^**  >  ^  %  fimUmt  Hui^  of  do|»lh  Ihtn  U  re- 

*«u  t.v^«^*  s*«  >iiW^  t\u  b4«»  biN>iiglit  fotWMrd  in 
«M.  vv^  <4  Ifek^  tt«^«»u  that  diff«r«]ii  p*rti  ol  the 
^w.  %«y«  ^  aux  ofcj Active  produoe  dmimiUir 
w^c<Mk  mU  likftt  tM.'ipfun  the  xetoHMit  image 
••^  k.  *.Vv«  tmgteMJtta  eonfmion  with  inoreaang 
Mv^^^nK  x^4Miot  Al<pfj  to  the  delineftliQii  of  a 
r^4  ^  cV  i«ct  Xa  a  wull-oocveoted  objeoti?e  tbe 
y««U4!l  jNciurM  roodved  tksough  tbe  yariont 
ftkx\%  tt  Ue  al^rtnra-aiea  ate  always  atnctlj 
•u  V  *.A»  eo  far  aa  one  plane  of  the  object  b  oon- 
««ni<%l.  The  oo&fusioQ  euggoeted  ia  nothing  else 
h«t  ocalmion  of  the  Unagee  ol  diftr^nt  tUptJu— 
hfc:k  ot  penetraiiont  but  not  lack  o<  **  definition  " 
in  aj^r  reaaooable  leme  of  that  tonn.  Prorided 
the  obJeoiWee  ave  njEOj^erl^  ooneeted  and  the 
•bj<K)le  are  fit  lor  the  deUneation  of  an  image, 
«adi«turhed  bv  interlering  oonlused  ima^ee  liom 
other  plaaee,  tne  **  defining  power  "  ol  an  objective 
ii  alwaye  greateir  with  greMer  aperture  lor  every 
hind  of  oDJeote,  inawnneh  as  under  all  cirooin- 
etanots  the  wider  apettnse  admite  of  the  ntilisa- 
tion  of  higher  amplffliiationa  than  oao  be  obtained 
without  peroeptible  Iom  ol  tharpneei  (with  the 
same  objeote)  by  lower  apertorci. 

There  is  therefore  no  drawback  in  principle  to 
the  aae  ol  a  large  aperture  when  the  objects  are 
•oitable.  Bni  the  conAdesationi  above  lead  to  the 
conclusion  :— 

Wid$  apertures  (toffHher  icith  kiffh  povers) 
far  ikose  prfparaUtm  only  which  do  not  re- 
quire  perc4piibU  dtpth  of  viai^n—i.e,^  for 
(K03$dinghyjlat  or  thin  Qbjtcts^  and  for  iranr- 
parent  ol^efts  ichich  can  be  itudisd  by  optica! 
uctiona,  MoiUrate  and  l(no  apei'iures  when  a 
wide  range  of  pemiratiou  cannot  be  di^pemed 
with, 

4.  There  U  still  another  point  of  view,  and  one 
olsj^al  practical  iuportanoe,  which  shows  the 
positive  damage  connected  with  the  use  ol  un' 
necissarihj  wide  apertures.  The  increase  ol  aper- 
ture is  prejudicial  to  the  ea«e  and  convenience  of 
microaoopteal  work  in  two  essential  respects. 

Istly,  It  nacessitatoe  a  progreasive  lednotion  od 
tbe  woikii^  distance  ol  this  objective.  Owing  to 
the  rapid  ineroase  al  the  antenor  aberration  with 
inoreaainf  obliquity  ol  the  marglnfil  rays  (particu- 
larly in  <£e  oaae  ol  dry  lemsesj,  perfect  oorreotion 
ol  a  system  cannot  be  obtained  unless  the  layer  of 
low  refraction  between  tha  object  and  the  Iront 
lens  (i.e.,  the  working  distanca)  is  reduced  to  a 
certain  Iraction  ol  the  local  length  ol  the  system, 
whioh  Inction  is  neoeesarily  dicuaished  in  a  rapid 
pcoportion  as  the  aperture  beeomea  greater  and 
greater.  Whibt  there  is  no  objection  to  retaining 
as  wooing  distance  7-lOtha  ol  the  local  length  lor 
an  aperture  ol  80^,  il  the  aperture  ia  60^  not  more 
than  3-lOths  can  be  allowed,  and  with  an  ap«rture 
0III6'  really  good  correction  is  not  reconcilable 
wiUi  a  working  distance  exceeding  1-lOth  ol  the 
lonl  length,  ft  is,  therelore,  an  obfioua  disad 
vantiige  to  'use  aperture  angles  ol  60"  and  116° 
when  the  power  which  is  required  or  available  can 
be  obtained  with  dCP  and  60<^  respectively. 

2ndlyi  Increase  ol  aperture  ia  inseparable  Irom  a 
rapid  increase  ol  sennlnlity  ol  the  oVjec^es  lor 
slight  deviations  Irom  the  conditions  ol  perlect 
correction.  The  state  ol  correction  of  an  objective 
depends  on  the  thickness  ol  the  refracting  film 
hatweenthe  radiant  and  the  ftront  tens,  represented 
by  the  cover- ^laas  and  that  portion  ol  the  pre- 
pv*tion  which  is  above  the  aotual  locus, 
This  is  a  vaiiahle  ekunent  indenendeot  ol  the  ob- 
jective itaell.  In  order  to  avoia  largo  abeiratious 
which  must  aesuit  Irom  Uta  change  of  that  elemeot, 
its  vafiations  must  either  be  oontned  to  nairow 
limits  or  must  be  compensated  lor  by  a  ccwrospond- 
ing  change  in  the  objeetive.  Now  there  is  a  great 
difierenoe  in  regard  to  this  requirement  between 
the  objectivee  of  low  and  ol  wide  aperture,  ia 
natiioalar  with  the  dry  system.  An  objective  ol  a 
low  degrees  ia  almost  miiensible,  it  may  t>e  locnesed 
to  the  bottom  al  a  trough  ol  water  without  any 
lau  ol  perloEfflance.  With  30^  di^Eecenoes  in  the 
oover-|(lasf  es  within  the  uaual  limits  are  still  in- 
appreciable, and  on  object  may  be  seen  at  the 
depth  ol  a  drophangtni;  on  the  undar  snilaoe  ol  a 
cover-gUaa.  With  6(y  a  deviatkm  of  the  oover- 
gi^as  irom  its  standard  thickneas  by  not  more  tl«sn 

0  1mm.,  or  a  corresponding  increase  el  the  depth 

01  the  preparation  above  tha  actual  locae,  will 
introduce  perceptible  abervaiioae  and  a  vieible  loss 
ol  definition  if  u:>t  compensated  lor.  With  an 
aperture  exceeding  100^  m  a  day  lens,  the  same 
result  will  arise  /rem  a  change  of  thickness  of 
0D2mm.  only.  To  preserve  always  the  beet 
coorection  in  snch  a  system  would  necesiatate  a 
change  of  the  oorreetion^ooUar  for  almoet  every 
change  ol  loons  in  the  iospootion  ol  suoeeesive 
li^en,  unloes  tho  preparatioa  it  exceedingly 
thin. 

The  redaction  of  th'e  senaibflity  in  somoiriiat 
largo  anertnres  ia  one  of  the  great  praotkaladvant- 
agM  of  tlM  immonion^metbodt  The  extreme 
increase  ol  that  eenaibility  whioh  is  met  with 
when  the  ipectnw  ol  dry  louea  approafihea  tho 


maTimal  valna  of  a  lor  air  (1  N.A.),  is  in  my 
opinion  asirosig  objection  to  the  oenstmotion  ol 
such  lenseo  with  greater  apertuMS  than  O-So-OSS. 
Not  only  in  this  case  most  the  working  distance  be 
reduced  to  an  intolerably  small  amount  in  order  to 
obtain  proper  correotion,  but  the  preservation  of 
that  correction  in  the  practical  use  ol  the  ayitems 
ia  almost  impossible,  notwithstanding  the  correc- 
tion-collar, whilst  at  an  events  the  vesr  slight 
benefit  ol  optical  perlormance  ia  not  wmtn  speak- 
ing ol  in  companson  to  the  kurge  increaae  ob- 
tained with  the  immersion-method  nnder  so  much 
more  lavonsable  conditions.  I  need  scarcely  point 
out  hero  that  the  claim  ot  a  fecial  insensibility  ol 
certain  lenses  in  regard  to  dinerencee  ot  the  oover- 
■lass  (aa  has  been  sometlmea  made)  ia,  to  aay  the 
leaat,  either  groat  thoughtlessness  or  simple  aell- 
delusion,  just  as  are  similar  claims  of  ffpeeial  penetia- 
tion  in  lavoar  ol  certain  objectives.  Theaberrations 
in  question,  aa  weU  aa  the  diaaipatiott-circlea  Irom 
diixerence  of  locua,  originate  M^(<2«thamicro8Copo. 
The  particular  construction  of  the  objective  cannot 
poBSiDly  therefore  influence  their  amount  in  a  cone 
of  rays  of  given  aperture,  and  the  degree  in  which 
t>othbocom»  ifidblem  the  ultimate  unage  of  the 
microscope  must  be  strictly  determined  by  the 
same  elements  which  determine  the  visibility  of 
any  real  object  of  given  dimensions  at  the  same 
plane  of  focus.  There  is  no  room  leift,  therefore, 
lor  special  propertieo  ol  different  constroetions.  It 
is,  however,  mie  that  an  apparent  insensibility, 
aa  well  as  an  apparent  depth  of  focus,  is  sometimes 
found— viK,  in  ^4Mf/v  oorrected  objectivee.  When 
a  system  has  no  distinot  tocmi  at  all,  it  is  ouite 
evident  that  the  dissipation-eirolee  arising  from 
different  thiekneaaee  ol  the  oovar-glass,  aikl  Irom 
the  difference  ol  focru  of  dififerent  levels,  may 
become  much  greater  before  tho  deterioration 
of  the  tndyitiact  image  beeemes  visible.  Well- 
corrected  objectivee  must  be  sensitive  in  both 
respects  in  strict  aocordanoe  with  their  aperture  so 
iAt  as  one  and  the  same  system  of  eonstmotion  < 
(dry  or  immersion)  is  in  question. 

So  far  as  the  necessity  ol  obtaining  a  certain 
amount  ol  amplification  in  an  effioaeioua  manner 
rc^i Hires  a  certain  aperture,  tho  above-mentioned 
restrictions  and  difficulties  in  tho  proper  manage- 
men  ol  the  objective  cannot  be  avoided.  But  aU 
restrictions  in  regard  to  the  objects,  and  all  the 
trouble  taken  in  the  adjustment  of  the  objectives, 
is  quite  lor  nothing  when  the  same  result  can  be 
obtained  with  a  lower  aperture.  II  for  the  sake 
ol  convenience  the  preoautions  required  in  the  use 
ol  wide-anffled  lenses  shonM  be  disreigarded  ia 
working  with  the  lower  peweia  ol  wide  aperturee, 
the  perfonnance  of  such  leoaes  ia  alwaya  tror«0  than 
that  of  much  narrower  apertures  under  the  same 
amplification.  The  best  wide-aagled  system,  if 
not  carefully  adjusted  when  in  use,  is  not  better 
than  a  bad  low-angled  lens,  for  the  UAeiuhij  sharp 
image,  w^iich  could  be  still  obtained  through  the 
central  part  of  the  aperture  alone  {even  un£r  the 
imperfect  state  of  correction)  ia  disturbed  by  the 
coarse  dissipation  of  light  Irom  the  ineffective 
maiKinal  parts  of  the  aperture. 

The  amateur  who  lllces  the  mioroeoope  for  his 
amusement  may  not  much  object  to  some  extra 
trouble  connected  with  the  use  of  wide-angled  low- 
power  lesises,  whieh  he  admires  as  brilliant  speci- 
mens of  optical  art.  For  those,  however,  who 
tvor/:  with  the  mieroseope,  the  eoonmy  of  labour  to 
which  they  are  obligod  will  be  expreseed  by  the 
rule:— 

I^cr  u$e  wider  qperiures  than  are  meecitary 
for  the  ef'ectivenue  of  the  power j  ieeause  ex^st 
of  apert^tre  %»  always  watte  of  time  and 
labour. 


5.  A  few  remarksnbont  wither  point  of  praetioal 
interest.  By  those  who  plead  in  lavonr  of  large 
apertnves  tM  all  eaaee^  it  has  been  soflMtisMS  sag* 
gested  as  amtioBal  plain  lor  reecsiciliaj^  opposite  de- 
mands, to  have  all  objectivei  conatroeted  with 
relati^y  vide  anglea,  and  to  reduce  them  by 
atops  or  diaphragms  when  Btpallar  an^es  are 
desired.  The  greater  penetration  and  ioaeaaifaility 
of  tiMS  low  apertures  may  of  caama  be  attained 
thereby ;  but  neaeitbelesB  this  deviee  ia  only  a 
makeshift,  and  the  resuK  is  inlenor  to  that  ob- 
tained by  olneotlves  ori^naUy  arrao0sd  lor  aiosrer 
apestare.  It  is  not  merely  that  tho  steps  oasmot 
increase  the  working  distance  (which  will  always 
remain  ait  the  point  coareeposiding  to  the  full 
apeitnra  of  tho  lone),  bat  that  the  lov-anoled  lens 
whidi  is  made  oat  of  a  good  wide-ang^  one  by 
means  ol  a  stop,  ia  in  optical  respee^  a  relatively 
bad  objefltivo--Bot  nearly  as  well  corrected  aa  the 
same  power  would  be  il  carefully  adjusted  Icr  the 
lower  angle.  The  reaaon  will  be  readily  under- 
stood from  the  folloarmg  ooaaidenition. 

The  beet  correction  of  an  objectiare  of  given 
apertore  dspenda  on  the  proper  distribntian  of  a 
o«tain  amount  ol  residuary  aberration,  which 
cannot  bo  eliminated  with  our  present  means.  The 
^^rtater  tha  a4>ertnie  the  more  aberration  mnst  be 
intentionally  lelt  at  the  central  part  cf  the  system  in 
order  to  psevent  an  obnoxious  acouBtnlation  in  thn 
maiiinai  aene.  It  ia  obiiout^  therelore,  that  with 
an  apartwe-aagle  ol  say  90^  themmost  cone  of  46^ 


eannot  be  S3  well  ooneeted  aa  H  wi^  be  H  fte 
marf^^inal  sone  oould  be  left  oat  of  aeooant  The 
affect  ia  by  no  means  incansaderaMe,  pestirnkily 
in  regard  to  the  colour  ccdreotkiais.  Owiag  to  fte 
chromatic  differanoee  of  the  spherical  aherratioatbe 
eantral  portion  ol  a  aosnewhat  wide  apertveBOt 
always,  even  in  awell-arraatfed  objedivak  bcMr- 
ceptibly  nnder-oonocted  cSffomatkally,  aaa  in 
using  this  central  part  alone  (the  ccmpcoaatiag 
influence  of  the  over-.cozreoted  marginal  sonelMiiig 
done  away  with),  we  have  the  perform  sacs  of  an 
inferior  iena.  In  point  of  fact,  no  tnteltigBnt 
optician  would  ever  make  an  objective  of  ^  apw- 
tore  on  the  aame  formula  as  one  of  60^,  or  ens  of 
60^  00  the  same  formula  aa  another  of  100^, 
tiiough  this  could  be  done  by  mezaly  redacing  ths 
clear  diameter  of  tho  lenses. 

There  cannot,  therefore,  be  s 
between  the  pleasure  of  exhibiting 
aooomplifthment  and  the  iateresta  of  the  wsikmg 
microscopist.  Bad  lenaea  wiU  oartaialy  net  oast 
the  demand  for  low  and  medium  powers  a^odtsg 
the  utmost  possible  oconomy  ol  time  and  laboar  in 
scientific  work.  This  can  be  done  only  by  lysfiai 
in  whieh  all  advantages  attendant  upon  tha  lower 
aperture  are  fuUy  realised  by  oonstmatkmi 
specially  aiming  at  the  h^^t  which  can  be  ob- 
tauied  usMier  the  aotual  conditiona  ol  the  cess. 

Tha  proyressive  increase  of  aperture  in  the  hiyher 
powers f  formerly  within  the  cepabiiities  of  ths  diy 
eystam,  and  at  a  later  period  b%-  the  developsssat  of 
the  immersion  mathod,  is  without  axiv  laasnnshle 
doubt,  the  moai  important  feature  of  tha  msdern 
advance  of  microscx/pical  optw*.  It  has  andsrsd 
poeaihle  the  auaoesslul  extention  of  mksoaocpieal 
restfiroh  to  minuter  and  minuter  objects.  wUeh 
othorsnse  would  have  been  impossible  D7  the 
ineffeetiveness  of  all  increase  of  ampMcttion 
beyong  certain  low  figuree.  The  appredatiiin  of 
that  progress  and  the  zeoo/nition  of  its  true  bstii 
has  led  tojk  tendency  to  iucresuM  more  and  mere 
tho  aperture  of  etertf  kind  of  objootives.  Tbslact 
has  been  disregarded  that  it  ia  an  entirely  difiecsat 
thiog  whether  tho  object  is  to  promote  the  pextan- 
ance  of  tha  Microsoopa  in  the  takoU  at  thalimiftsof 
its  power,  or  to  promote  its  performance  loraiaos 
beyond  these  lunits.  The  opinion  hsa  tkos 
arisen  that  what  ia  a  benefit  lor  oae  ktad 
ol  lenaea  must  alao  be  a  beneflit  lor  cfscy  other 
kind.  Objeotives  of  low  and  medigm  powsrs 
(1-inch  to  i-inoh)  of  15^  to  GJ''  are  procdaimad  at 
this  time  by  many  microsoofiLatB  aa  old»taahiaaad 
and  worthless  tt^i^  45 '  to  100^,  or  even  G^  to  li(P, 
are  wanted  for  the  aame  po weia.  Now  aa  from  a 
purely  technical  point  of  view*  it  m  an  aeoaouiiiik- 
ment  when  the  delineating  power  of  aa  olasctire 
cannot  be  exhauTti^  eveox  with  the  deepest  sfc- 
niecea,  opticians  (notwithstanding  tho  tcial-hm- 
tiyyppiff  of  tocb  a  auper-abandaneo)  of  oooss  take 
pleasure  in  making  such  *'anperior"  lenssa,  aad 
the  natural  conaequeaca  is  that  the  lower  apsrtons 
required  for  nsef lu  aeientific  seaeardi  are  hhdy  to 
be  eateemed  as  aecond-rate  work,  no  logger  wmy 
of  ^h  technical  art. 

Thu  opinion  ia  a  fatal  miatake,  and  itspnctasal 
^feot,  il  not  counteracted^  will  be  a  daddadzetro- 
gradation  ol  microaeopical  optios.  Kobe^ft  ot 
couraa,  can  have  the  leaat  objection  to  the  oan- 
atruotion  ol  lenaea  ol  any  descDptioa  whafceferler 
the  personal  pleasure  of  thia  or  that  oisssoo^. 
Strong  opposition  ahonld,  hewever,  he  madaaiamst 
all  tendencieB  of  captivating  microaocpsesl  oytiss 
in  favour  of  such  predilectiona,  at  the  cost  ol  tks 
gsnaral  usefulness  of  the  instraaseBt. 

Scientific  work  with  the  mioroeoepe  wiU  slsrsf  s 
require  not  oniy  faigh-powar  ofe^eetivss  ol  the 
widest  attainable  apartuiea,  bnt  alao  oaarfalljr 
finished  fewer  powers  ol  small  and  veiy  1 
lyperturea.        


09  PLA9T  •  BETOre^  AVD  80IB 
FEXHOHEHA  07  YXGXTABLB 
DSATfi."^ 

By  Leo.  H.  Gszvbox. 

TTTi:  are  now  in  the  heart  of  the  ssaaoa  whmit 
\^  is  useful  to  give  a  little  time  to  the  irtesc- 
vation  of  plants  for  the  Herbarium.  (^oDecBoaiof 
dried  apecimens  cd  course  are  not  to  be  rcfwdad  si 
anything  more  than  means  to  an  end.  it  is  not 
aooumuubting  a  vast  quantify  of  vegetable  miminiw 
that  makes  a  botanist,  howevereUborate^thcyBay 
be  arranged,  however  pretty  their  €giteii^  Bo- 
tany .ia  the  study  of  inanta  aa  theyuva  aad  ^ow. 
their  manner  and  customa,  their  curious  aajs  sad 
changes,  noting  these  carefully,  and  then,  in  order 
that  the  memory  may  be  sesistari  at  times  whm 
living  examples  are  unfavourable,  drving  one  or 
two  good  estamnles  in  tha  beat  nosaible  maantf, 
sorting  and  labelling  them,  so  that  the  whole  con- 
stitute a  kind  of  diotinnary.  Thii  is  tha  true  sad 
seecntiol  idea  of  an  Herbarian  or  Hortua  Stas, 
tiie  only  one  that  ia  to  be  approved*  the  ong 
one  that  carriea  with  it  the  Mens  of  w«i«jn 
and  of  really  practieal  reenltefor  goodtstte 
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ooUdctor.  When  tlie  work  of  our  hands  can  be 
•npplementod  with  ifiits  from  friends,  and  particu- 
larly from  friends  residing  in  foreign  coontries,  so 
much  the  better.  But  it  miist  never  be  forgotten 
that  no  can  ever  claim  exact  knowledge  of  a  plant 
who  has  merely  seen  it  dead. 

The  Tery  ancient  adage,  tbat  if  a  thing  be  worth 
doing  at  lOl  it  is  worth  doing  well,  appnes  to  the 
preetfration  of  plants  for  the  Hexbariom  as  much 
M  to  any  great  and  important  work  or  bnsinesi. 
Spedmens  that  are  no  better  than  fragments  of 
brown  stick,  or  that  seem  efiigies  of  pluits  o«t  out 
of  thin  browB-i»aper.  the  flowers  siiriTelled  and 
ahmnk  so  as  to  be  no  longer  intelligible,  the  leaves 
ommpled  and  doubled  up,  everything  confused  imd 
maahed  together,  such  as  one  may  nee  sometimes  in 
ooUactions,  are  altogether  undeserving  of  the  name. 
Nothing  that  is  not  dried  in  the  best  manner  pos- 
sible, —  its  colours  and  conflguralion  preserved  as 
perfectly  as  the  nature  of  the  plant  wiU  admit— 
ought  ever  to  be  allowed  a  permanent  place  in  the 
Herbarinm.  The  bad  may  he  tolecatea  awhile,  in 
default  of  better,  but  the  farther  a  specimen  is 
from  vivd  and  pleasing  resemblance  to  the  living 
thing,  the  speedier  shouId.be  the ;  endeavour  to 
supersede  it.  Specimens  from  abmd  that  cannot 
be  sopeneded  of  course  we  do  not  speak  of.  It  is 
of  plants  within  reach  that  none  but  admirable 
xepreeentatives  of  their  best  features  while  alive 
should  be  considered  worthy  of  a  place.  Plants 
dry  very  variously.  Some  require  not  a  moment's 
titrable,  others  demand  patienee.  Kow  Snd  then  the 
case  is  hopdess,  and  we  are  constrained  to  f  fUl  back 
upon  the  pencil,  and  pnfer  drawings,  ooloured  ones 
if  possible.  Goasses  and  their  aUies,  most  kind  of 
fems,  plants-that  xesembleheather,  '^everlastings," 
the  mature  leaves  of  shrubs  and  troes,  oall  for  only 
the  minimum.  Those  which  try  tiie  patience,  and 
can  be  managed  only  after  considerable  experience 
witti  easy  ones,  are  £uoh  as  may  be  illnstvated  by 
dtatioaottliehyadnlh.  To  secure  the  best  results, 
obtain  6att  half  a  dozen  pieces  of  rtout  miUboard, 
cut  to  about  eighteen  mdies  by  twelve.  Then 
gather  together  a  hundred  old  newspapers,  and 
fold  them  neat  and  square  to  about  the  dimensions 
of  the  millboards,  ^ur  or  five  yards  of  common 
white  cotton  wadding,  a  score  or  sheets  of  tissue 
p^ar,  and  as  many  of -blotting  paper,  bXL  out  to  the 
saaae  sias,  complete  ihe  apparatus.  One  of  the 
boards  serve  for  the  foundation;  on  this  lay  a  news- 

S.per,  ttien  a  piece  of  wadding,  and  upon  thisplaoe 
espeoiinen  intended  to  be  dned.  The  cotton  being 
soft  and  retentive,  every  portion  can  be  laid  in  a 
a  proper  and  natural  way,  including  the  petals  of 
tna  flowers.  A  newspaper  above,  two  or  three  if 
thespeohnsBS  have  tUek  stems,  and  so  on,  till  all 
shall  be  deposited  in  the  way  of  the  first.  If  the 
speoimans  ase  sticky,  or  haiiy,  or  of  a  kind  that  the 
wadding  seems  likely  to  adhere  to,  then,  before  de- 
positing them  on  it,  introduce  a  half  sheet  of  the 
tissue-paper.  A  heavy  weight  must  be  put  on  the 
top  of  all,  sufltoient  to  embed  the  specimens  in  the 
waddfaig;  then  leave  the  whole  to  rest  for  twenty- 
four  hours.  AH  the  papers  must  then  be  ehanged, 
dry  ones  being  put  in  their  place;  and  if  the  pwnt 
BuouAS  to  threnr  off  a  very  consideimble  amount  of 
moistars,  su^  as  will  render  the  wadding  quite 
dasip,  ehange  the  wadding  also.  A  seoond  and 
evaa  a  thirdcbauge  is  deairaUe,  at  the  end  of  two 
or  three  dm  or  a  week,  and  when  Htdn  is  made 
introduce  the  blotting  paper,  pressing  again  tni 
evervthing  is  perfectly  fliU,  and  the  spedmens  are 
absolutely  dry. 

Such  is  the  simple  process  by  whieh  the  writer  of 
thsse  lines  has  suooeededin  die  art  of  preaarring 
the  eofcurs  and  forms,  not  only  of  robust  ^d 
tractable  plants,  but  of  the  most  delicate,  and  very 
many  of  tne  obdumte.  Every  petal,  every  leaflet, 
retabiB  the  form  it  had  in  life,  and  nine  speoimens 
out  of  ten  keep  their  colours  excellently.  To  ensure 
the  keeping  of  cohur^  it  is  well,  if  time  can  be 
spared,  to  dhaage  the  blotting  paper  many  times, 
and  to'dry  it  theroughly  before  tiie  fire,  bat  this 
need  not  Iwdone  till  after  the  4hiid  day  from  the 
begiaiiii^. 

Mostciyioiis  are  the  phenomena  Jiow  to  be  wit- 
nessed. If  those  pftilsiBing  to  .the  history  of  life 
are  f  uU  of  intereet,  those  which  accompany  death 
almost  equally  arrest  attention.  The  gr&nd  con- 
spieooas  phenomena  of  autumn  we  do  not- here  so 
mitth  rater  to  as  to  those  observable  daring  the 
psBparatioa  of  Herbarium  spedmens.  In  aiatamn, 
as  well  known,  the  leaves  fall  in  consequence  of 
the  development  of  a  peculiar  layer  of  cellular 
tissue  at  the  point  of  junction  of  the  petiole  to  -the 
stem  of  the  plant ;  while  the  coburs  come  of  the 
leaf  being  **  super-oxygenated."  But  no  one  has 
yet  uttered  so  much  as  a  hint  as  to  why  some 
super-oxygenato  into  yellow,  others  into  crimson, 
otLersiato  bsown ;  one  here  andthere,  the  ash,  for 
exaoipia,  desKning  to  super-ozyoenato  at  all,  and 
aimp^  dropping  to  the  ground,  iisaves  and  leaflets 
whttQ  drymg  between  papers,  are  often  east  off, 
probably  in  oonsequenoe  of  deraagement  in  the 
onward  flow  of  the  sap.  This  happens  very 
maifcedly  in  fir-trees,  ericas,  the  wistaria,  and 
various  soedes  of  dssus  and  ampelopas.  Pedumles 
and  petals  also  leave  .go,  as  in  bezbaries,  flax,  the 
Bonssingnnltia  and  many  solanums.    Tht  entire 


inflorescence  on  that  beautiful  grass,  the  Zizania 
aquatica,  falls  to  bits  so  completely  that  a  dceleton 
enly  remains.  Crimson  flowers  very  oftso  change 
to  a  fine  violet-purple,  as  in  the  case  of  the  eriea 
oiuerea,  the  Lagerstroemia,  oydamens,  and  the 
hairv  willow  herb.  The  cowslip,  on  the  other 
hana,  tihanges  from  y^ow  to  green;  and  the 
vanda  from  white^  variously  and  exquisttely 
mottled,  to  irrepressible  black.  Not  unfrequent^ 
the  entire  plant  ohaDges  to  bUek,  and  will  not  be 
hindered,  as  happens  with  theauouba,  the  lathresa, 
and  the  moBotn)pa,  in  the  two  last  of  which,  being 
parasites,  we  micht  perhaps  expect  it;  but  the 
auouba — well,  why  here?  Many  pkmts,  while 
drying,  after  death  give  out  an  agreeable  perfume. 
New-made  hay  supplies  a  fazmliar  Illustration. 
Ws  have  other  examples  to  sweet  melilot  and  the 
woodruff.  Sometimes  the  petals  shrivel  and  contract 
in  a  very  singular  manner,  qoUe  different  from  the 
usual,  as  seen  in  agrimony  and  the  Bauera ;  or  they 
go  into  glassy  films,  as  in  the  eucharis.  Anemones, 
poplars,  droseras,  hellebores,  stain  the  paper,  the 
dye  often  not  coming  out  for  many  montiis,  and 
even  years.  Mercury  is  oontent  to  assume  a 
beautaul  indigo  blue  odionr,  whish,  it  if  ssid,  can 
be  extracted. 

These  are  but  a  few  of  the  curious  changes  that 
oould  be  mentioned.  They  are  given  with  a  view 
to  showing  the  beginner  that  he  must  never  be 
astonished  a^  what  may  ooour.  In  the  case  of 
change  of  one  pleasant  colour  to  another,  there  is 
notlimff  really  to  regret.  The  only  thing  to  lamoit 
over  men  one's  spedmens  are  of  colours  thev  need 
not  be,  is  that  we  have  ourselves  been  unskilfnl  or 
neglectful. 
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npHE  last  meeting  of  the  session  of  the  above 
JL  Society  was  hdd  on  the  Htfa  ult,  at  Kin^s 
OoUege,  Strand,  the  President  (Prof.  P.  2Car5n 
Duncan,  F.B.S.)  in  the  ohair. 

The  President  oaUed  attention  to  the  donation  of 
a  complete  set  of  the  Odoioyieal  Ma^atinef  and  Mr. 
Stewart  to  the  '*  Stodies  In  Miorosooptoal  Sdenoe," 
edited  bv  Mr.  A.  G.  Oole,  the  ittnstrations  of  which 
he  considered  were  very  good,  and  the  letterpress 
appeared  to  be  equally  so.  The  novel  feature  was 
that  a  microscopical  prepaxvtion  accompanied  each 
part. 

Mr.  Crisp  exhibited  a  Jin.  objective  by  Tolles, 
witti  a  very  tepering  front,  and  stated  that  it  was 
claimed  on  Mr.  Tolles*  behalf  that  he  was  the  first 
to  make  such  fronts  about  ten  years  ago. 

Mr.  Ingpen  said  that  he  had  one  of  Andrew 
Boss*s  iin.  objectives  with  a  triplet  front  dated 
1848,  whidi  was  stmilariy  tinkered. 

Mr.  Beck  said  that  he  had  made  them  in  the  same 
way  for  the  last  fifteen  yeorv. 

The  Psesident,  referring  to  J.  L.  de  Lanessan^s 
"Traits  de  Zook)fb-Protowires "  8vo.,  Paris, 
1882,  np.  vii.  and  836,  and  281  figs.),  said  that  it 
treated  of  Amotba  on  a  somewhat  gcsmd  scale,  par- 
ticulariy  as  resarded  the  larger  kiads,  and  he 
would  suggest  to  some  of  the  Fellows  that  they 
should  search  for  these  spedes  as  being  of  great 
intersst.  He  obtained  one  fvsm  the  Hempstead 
ponds  which  he  found  full  of  minute  're^actile 
points. 

Mr.  Stewart  said>ha  had  aiaained  soiaa  lana 
Amabm^  a  short  time  ago,  which  come  from  lur. 
Ibgpen's  aqaariam,  and  ware  4irowded  with  re- 
fraotile  points.  They  were  distinctly  crystaUmein 
cfaaraottr,  and  had  a  vedcalar  undeuB, 

Mb.  Qartog  said  that  he  ussd  to  flad.the  naolet 
in  the  large  AmcabtB  with  a^very  distinot' network, 
althoo^  one  which  he  found  had  a  heUow 
nuelsaa. 

The  President  ixiqaired  if  Mr.  Hastog  had  ever 
been  able  to  aodise  or  get  any  ceteor  out  of 
Ammbtef 

Mr.  Hartog  said  be  had  stained  them  snth 
pisro-easmins,  but  had  not  done  so  withiodina. 

Br.  Balph,  the  President  of  the  Vietoria  (Aus-, 
tralia)  Microscopical  Society,  rsspMidiag  to  a  wsl- 
oome  from  the  President  and  the  meettag,  said  he 
should  like  to  take  that  fmoAvadkj  of  bringing 
before  the  Fellows  of  the  Soctety  the  ezaininaio& 
of  the  leaives  of  various  kinds  of  plante  by  aiaana 
of  the  actioQ  of  pmssic  add  and  ammonia.  The 
process  was-a  very  simple  one,  it  being  only  naees- 
sasy  to  plaoe  the  section  under  the  mioMSBope,  and 
then  introduce  the  compoond.  fie  had  only  had 
time  as  yet  to  esEamine  a  few  kinds  of  leases  in 
this  way,  but  the  viae  had  hithsSto  given  the  most 
matkadinstenoes  of  the  chenteal  action  to  which 
he  refsired.  A  IfmaJtndfnal  «seolion  as  thin  as 
posnble  being  made  (»  the  leaf  and  placed  under 
the  microscope,  the  fiuid  should  be  added,  sood 
would  be  found  to  penetrate  the  structure,  chiefly, 
acting  on  the  ducts,  whidi  were  within  reach  of, 
the  bark.  In  a  fCw  moments,  the  most  extra-' 
ordinary  colours  made  their  appearance,  such  as 
daret,  amber, port- wine  colour,  and  otheztliavisg 


all  the  appearance  of  a  ooloured  injection  of  the 
tissue,  only  that  in  about  a  quarter  of  an  hour  it 
all  disappeared.  Other  leaves  whidi  he  had  tried 
bdiaved  much  in  the  same  way,  though  they  did 
not  all  respoud  to  the  reagent  in  an  equal  degree. 
It  was  only  to  the  brittle,  sappy  stems  that  it  was 
possible  to  get  tlie  least  results.  He  had  latdy 
tried  what  he  believed  was  the  panix,  but  he  touad 
the  results  were  uncertain.  Sometimes  it  failed, 
and  sometimes  it  did  not.  The  question  of  interest, 
however,  was  iriiether  tli^  oould  extend  their 
observations  to  other  plante.  In  consequence  of 
these  observations,  he  hod  been  able  to  treat  sec- 
tions of  the  human  subject  with  pmsdc  acid  with 
marked  efleete.  Whencfar  he  got  in  the  plasma 
amorphous  partides  diatmolly  blue  in  colour,  ho 
also  TOund  ue  formation  of  amyloid  bodies  ia  the 
blood.  These  bodies  were  very  well  deflned.  and 
under  favourable  circumstances  to  polarisod  light* 
the  black  cross  could  be  seen.  The  prodaotioa  cf 
amyloid  forms  by  diendcal  means,  not  only  under 
the  action  of  hydrocyanic  add,  but  by  chloral, 
formic  acid,  or  solution  of  copper  to  ammonia, 
was  a  pomt  of  cooridarahlcinteriBat.  If  a  portioo 
of  either  of  these  reagents  were  added  to  freal 
blood,  and  examtoed  carefully  under  the  aueso* 
scope,  they  would,  to  all  ntobafaHitr,  find  these 
stardi-ttke  bodies  developen  to  the  ftdd.  it  was 
noteavy  to  show  the  process  to  a  roomtoanusAer 
of  pcfsoas ;  but  if  any  one  pieseot  was  toterssted 
to  these  sul 


subjects,  he  shbold  be  faty  glad  to  do 
stiate  what  he  had  been  dsaorihtog. 

Mr.  H.  Stewart  inquired  whether  these  bodies 
were  supposed  'Juy  be  formed  by  the  reagent,  or 
were  thev  supposed  to  be  really  present  before, 
but  only  to  be  aiade  visiUe  by  the  reaction  P 

Dr.  Balph  said  that  under  favourable  dreum- 
staaces  they  might  see  a  globule  which  they  would 
be  diroosed  to  say  was  ou ;  when  the  reagent  was 
added  it  would  merease  to  sise  from  about  the 
l-3000in.  to  about  the  1-MOOto.;  tetar  it  would 
suddenly  become  opaque,  and  then  it  would  odour 
to  such  a  way  tfasi  any  one  looJdag  at  it  would 
say  at  once  that  it  was  stsadi.  Sotorsshehad 
carried  outthe  observattons,  it  ssemed  as  if  thsse 
starch-grains  really  did  deWlop,  and  he  thought  it 
might  be  an  tostanoe  of  the  onmmeiinement  of  the 
process  of  amyloid  dsposit. 

Dr.  Morris,  of  Sydney,  was  totroduoed  to  the 
meetingl^  thePresiaent,  and  detailed  seme  experi- 
mento  which  he  had  made  to  mounttog  diatosM  to 
phosphorus  to  such  a  wi^aa  not  to  be  tofkmraahte. 
As  he  had  only  just  arrived  from  Sydn^, hehad 
not  had  time  to  write  anything  on  the  subject.  He 
had  seen  some  of  the  u>eoimens  which  had  been 
mounted  to  England,  and  was  under  the  impression 
that  the  sototion  was  too  strong.  He  proposed* 
therefore,  to  reduce  it  to  such  a  strength  thU  if  a 
piece  of  whitoblotting-paper  was  put  mto  it,  it  would 
not  blaze  up.  By  such  a  solution,  all  diffi-cuXty  as 
to  ustog  'the  medium  was  done  away  with,  the 
onlv  necessary  precaution  being  to  have  a  basin  of 
water  near  at  hand  to  dip  the  fingers  toto. 

Mr.  Stephenson  said  that  if  they  used  a  weak 
solution,  they  would  get  a  propornonately  lower 
refractive  index,  whereas  the  pitodpal  object  to 
mounting  to  ^osnhorus  was  to  get  as  great  a 
difference  as  possibfo  between  the  refractive  todex 
of  the  medium  and  that  of  the  object,  for  on 
this  diflfercnoe  alone  did  the  increase  of  viaibili^ 
depend. 

Mr.  Gri^p  said  that  if  phosphorus  was  used 
ditoted  to  a  refractive  index  of  1*8,  the  visibilitv 
of  the  diatom  would  be  proportionately  reduced, 
and  as  there  was  no  virtue  to  phosphorus,  except 
for  its  high  refractive  todex,  it  would  be  bettar 
not  to  use  it  at  an  to  such  a  condition,  but  to  take 
some  non-toflommable  substance  which  had  the 
lower  refractive  index. 

Dr.  Morris  said  he  had  tried  some  NaviMuim^ 
and  that  with  an  oil-immerdon  lens  the  ob|ect 
mounted  to  phosphorus  was  resolved  to  the  most 
perfect  manner~4ar  sufierkfr  to  anything  that 
oould  be  seen  with  balsam. 

Mr.  Orisp  add  that  it  must  be  borne  tomiad  that 
the  danger  inddsotal  to  the  use  of  phosphorus  was 
not  confined  to  the  procees  of  mounting.  A  ease 
reoenUy  occitfred.  to  which  an  object -glask 
brought  down  too  oard  broke  tiie  cover-glass,  and 
the  observer,  havtog  wiped  off  the  exadlsg 
phosphorus  With  his  iandkttrdhief ,  put  it  toto  Us 
pocket  sad  set  himself  on  fire. 

Mr.  Ingpen  said  he  had  brought  tor'trial  soifee 
of  Stoiuheu's  eyepieces.  Which  he  thought  wtMlId 
be  of  toteiust,  on  aoeotmt  of  the  meeialify  bf  ttidr 
ooaastrucMon,andof  mudi  value  TOrmtorosocpiciil 
purposes  When  it  was  nUtfMsiil'ji^  or,  at  any  i4to 
desired,  to  use  deep  eyepieces  for  increasing  magii- 
'  '  ig  power.    It  was  well-known  that  with  higher 


objectives  than  Ito.  the  deeper  Huygheniaweyepieoes 
laued  to  give  good  dettnilion ;  but  these  gave  a 
remarfcab^  diarp  Ikaage.  H  mitfht,  of  coum.  he 
a  matter  of  opinion  as  to  the  value  cf  toerease  Af 
power  by  means  of  eyepfcces ;  btit  there  could  betto 
doubt  as  to  the  topcriari^  cf  Ibis  comMnaMou 
over  6ie  ordinary  form.  The  tdd  of  vibw  was 
rsfher  small,  not  exceefiihg  40^.  The  oombtorftidft 
consisted  of  three  lenses  cemented  together,  the 
two  outer  ones  betog  of  flmt^glass  and  ths  mtddls 
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out  of  erown-glaM,  ibA  itopi  b«lngjnrooTM  ground 
in  tho  edgM  and  flUtd  in  with  bUek  afUr  the 
wtmfT  of  a  Ooddington  leni. 

lir.  Offifp  oplainMl  the  n«w  method  deTiied  bj 
Dr.  Ehrliob,  tbo  aaditant  of  Dr.  Kooh.  for  prt« 
paring  tho  baotaria  of  tnbaroaloiia,  wnioh  oon- 
•titvtM  a  ooniidarabU  improtemant  upon  the 
original  prooiM.  It  piodooe«  a  more  interne 
ooloor  in  the  bacteria,  to  that  they  appear  laiger, 
and  oan  be  reecwniied  with  a  lower  power,  eren, 
it  if  laid,  of  wO  diameten.  The  lubatanoe  he 
makei  xm  of,  inatead  of  methyl-Une  and  oauatic 
potaah,  itPhfMjfhmim, 

Prof /ASbe'e  ptooeaa  of  inoreaaing  the  conaiatencj 
of  poreoedar  oil,  ao  aa  lo  render  it  leaa  fluid  and 
therefore  more  oonTenknt  for  uae  aa  a  homo* 
fineont*immenion  flaid,  waa  explained  by  Mr. 
Crijp.  The  oil  it  aprtad  oat  in  thin  laTara,  and 
expoeedte  the  action  of  the  air  and  light  for  a 
long  Hme,  until  it  beoomea  of  the  oonnatenoy  of 
o%itor-otl. 

ICr.  W.  F.  Petlerd'a  letter  waa  read  aooompany- 
ing  a  ooUeotion  of  diatoma  from  Taamania. 

M.  A.  OOea*  UMer,  reiterating  his  claim  to  the 
diaootnv  of  a  method  cf  ataining  the  nuoleua  of 
*i>iiV  laluaoita,  waa  read  byMr.Uriap,  who  aaid 
that  tho  author  of  the  interpolation  by  which  each 
a  cUtm  waa  deaaitbed  aa  **  erroneoua."  now  agreed 
that  ha  waa  mlalaken  in  the  view  he  aad  ezpreeaed, 


not  having  in  fMt  aufioient^  noticed  that  the  claim 
ralatad  aaaantiaUy  to  the  nudeua  of  the  tivin^ 
animA 

Mr.  (Map  called  attantloa  to  a  prooeaa  dexieed 
hy  B«  Koiaehelt,  of  Freihuiff,  for  preeerving  in** 
fuaoria  and  Jmirhf  by  the  uae  prindpaUy  of 
oemic  aoid  and  ohroaaio  add,  no  method  having 
hitherto  Veen  found  for  the  ktter  organiama.  Dr. 
A.  Ocuber  had  aleo  eaoeeedod  in  preaerring 
H«U«MQa  hgr  the  method,  fai  axoellent  condition. 

Mr.  B.  Miller^  deeoriptica  of  hia  caoutchouc 
cement  tor  maWng  and  aaaWng  oella  waa  read,  in 
whMhkeatatadttatkedidno(claim  to  hare  dia- 
c<«Teredaaj  aew  material,  but  to  have  aoddentally 
htt  uM  a  new  maihod  ol  combination  The 
meteml  ao  fibNJuad  waa  abgulaily  eaaytowo^ 
and  luKabli  hi  tte  reeutta.  It  waa  uaed  not  only 
for  iMJdng  the  oeUa  but  lor  aeeling  them  after- 


Dr.  Tan  He«rck*a  letter  waa  read  deacribing 
favQumbb^  hia  fuilherespeKiaMea  with  the  Swan 
kmpa  ami  FlMre-B«(ynier  aecumulatoia. 

Ptol.  Abba*a  wote  waa  read  with  ruferanoe  to  the 
daaoription  olbia  camera  ludda,  inaarted  in  the 
J«<r«^tha  the  benefit  of  the  arrangement  con 


aiatv4  aimplf  in  tha  eaae  with  whkh  U  mMj  be 
uaad.  In  other  reapecte  it  did  not  poaaeee  any  ad- 
vantage ovw  thoee  forma  which  fulfil  the  oondidon 


ataga 
itae 


image  iaeeen  without  reflecticn  or  other 
leaa  at  light. 

Mr.  Ihiana  aihihited  and  axplained  ^  oon« 
atru^ticn  of  hia  new  erecting  binocular  mkroecopa. 
In  general  outline  it  preaentedmuch  theaame  form 
aa  &al  of  Mr.  8tepfcnaon*a,  the  tubea  being  in- 
ohn«d,  whilat  ^  ataga  waa  horteontal.  The 
er«cti<m  ol  tha  Jmaga  waa,  howevw,  obtained  by 
introducing  a  Nachet^ereotcr  ptiam  ovw  tte  objec- 
litu.  anotter  prima  dmilar  to  tha  Wenham  being 
UMd  abova  to  davUe  the  MncOa. 

Df.MOIara^ttMift  wfiOat  he  oauld  apeak  with 
gr^t  pralae  of  tha  advantagea  of  tha  erecting 
bineeuteM  an  tnalnaaMnt  to  work  with,  leaving 
•Mhing  to  ba  iaairad  fcr  coaafbrt  and  convanianoa, 
h»th3ug»ttheonanowb<rforettanadidnotypear 
to  gi^  on  entii^y  eattalaetory  eterecaoopie  etfaet. 

Mr.  Miehael  aaid  tten  waa  no  douU  that  a 
with  n  ia  atMe  and  an 
at«  waaanimmanae  hSp  to  thoee 
w*k^  wudoad  at  Mvmg  o^jecto.    Indrawn«fiom 

Lv^n^  iBMfei  he  had 

ft^caael  aawfea. 

ft*2x**eCS^tei9^wn8  read,  aa  whadh  he  Mteded 
t^acwncy  oftha  ubauaaUima  ci  Hooka  lueotded 
is  Im  **  M»MMhea  **  a«^  M  ^aiMK  the  atiie- 
tuna  e<  Mr.  WTBMm  in  hia  *  Faammi  id 
Bj«feB*^CSidad^l$SI\    %«Bn«ette<  the  tonete 


kefeaad  Ikmu  wua  nado«U  aa  totha 
^  l^fumM  SwrAeriM^  the  aMa»  that 
aaad  m  toaa  i  lanlij.  It  wmM  mM^i:3«ed 
iT«mMnt  nabaii«tka^thv«OMto 
baeka«  bed  the  anthw^oni^t t3to< it 


it  of  tha  giaataat 


denaed  form  luitable  for  being  read  to  tiie  meeting. 
Tbia  ha  waa  proceeding  to  do,  when 

Mr.  Beck,  interpoamg,  aaid  he  thought  that  aa 
the  pupar  waa  an  unpcrtant  one,  and  reouired  a 
good  deal  of  oonaideratioo,  a  r^aum^  of  it  would 
be  of  vary  little  uae  to  them.  He  would  aumat. 
therefore,  that  tiie  paper  ahould  be  piintea/and 
that  when  it  had  been  before  them  in  $xt$nto,  an 
evening  ahould  be  apedally  devoted  to  ita  oon- 
aidera^m  and  dlaouaaioD. 

The  Ohairman  (Mr.  Olalaher,  in  the  abaence  of 
the  Preaident),  on  the  contrary,  thought  that  it 
would  be  very  uaefnl  to  have  an  abatnct  of  the 
paper  read. 

Mr.  J.  MayaU,  jnn.,  alao  thought  it  vary 
deairable  that  the  Society  ahould  be  m  pciaoerion 
of  Prof eeaor  Abbe*a  viewa,  without  having  to  wait 
until  the  next  iaaue  of  the  Journal,  The  meeting 
having  indoraed  thia  view,  Mr.  Giiap  read  a  ritmni 
of  the  pnpcr. 

The  Chairman  aaid  that  the  paper  waa  obvioualy 
one  of  very  conaiderable  importonce,  and  he  had 
great  pleaaure  in  propoeing  that  the  warm  thanka 
of  the  Sodety  ahould  be  preeented  to  Profeaaor 
Abbe  for  it. 

Mr.  Stophenaon  aeoonded  the  aoggeation,  and 
aaid  that,  having  had  the  advantage  of  reading 
the  paper  in  M.S.,  he  believed  it  would  be  founa 
to  contain  a  moat  ezhauative  diiouaaion  of  the 
aublect 

Mr.  Oriap  aaid  that  it  waa  the  firat  attempt  that 
had  been  made  to  eatabliah  a  definite  relation 
between  aperture  and  power,  and  it  could  not  fail 
to  prevent  the  perpetration  in  future  of  auch 
abaurditiea  aa  had  been  iaaued  in  the  way  of  low- 
power  objeotivea,  with  very  large  aperture. 

The  Chairman  aaid  that  the  report  of  the  Oom- 
mittee  appointed  to  oonaider  toe  queatiou  of 
atandard  gangea  for  eyepiecee  and  aubatagea  had 
been  adopted  by  the  council.  The  gaugea  recom- 
mended for  eynrfeoea  were  l*36in.  and  0'92in.,  and 
for  aubatagea  i-oin. 

Mr.  Gri^  aaid  that  it  ahould  be  mentioned  that 
there  had  been  aome  difference  of  opinion,  both  on 
the  part  of  the  Committee  and  Conndl,  ae  to 
whether  there  ahould  not  be  a  third  intermediate 
gauffe ;  alao,  that  in  aelecting  the  aiaee  mentioned 
by  the  Chairman,  regard  had  been  had  to  the  aizea 
which  ware  at  prceent  in  moat  frequent  uae,  ao  aa 
not  to  diaturb  eziating  arrangemento  more  than 
could  be  helped. 

The  following  papere  were  taken  aa  read: 
**  Plant  Cryitola,'*  by  Dr.  Aaer  Poli,  of  Bom^ 
**  Note  on  the  Bev.  O.  L.  Milla'  Paper  on  Diatoma 
in  Peruvian  Uuano,*'  1^  Mr.  F.  Kitton. 

The  meeting  then  adjourned  for  the  vaoation, 
unta  October  Uth. 


USEFUL  AHD  8CIEHTIFIC  VOTES. 


▲  Blind  Xnn'a  Vinton.— M.  J.  Platean.  who 
for  tha  laat  forty  yeara  haa  been  totally  blind,  haa 
juat  publiahed  a  little  paper  on  tha  aenaationa 
which  he  ezperienoee  in  nia  eyee.  He  atatea  that 
he  haa  oonatantlv  in  hia  evee  the  aenaationa  of 
light ;  hob  field  cA  viaion  b  divided  into  qwoee,  of 
which  eome  are  vary  dear,  and  othere  aombre  or 
almoet  bla^  Theae  naoaa  are  not  preeiaely 
limitad,  but  run  into  each  other  at  their  bordera ; 
but  what  iaramarkabia  ia  that  their  general  tint 
alt  smataa  between  gray  and  reddiah.  FOr 


if  it  be  gray  M.  Phitoau  peaodvca  now,  in  a 


SCIENTIFIC  NEWS. 


THE  Don  Eoht  Circular,  Ko.  53,  eooiaiu  t 
8cUne$  Obtervwr  tdagram,  anuifiiiiidag  that 
Mr.  8.  C.  Chandler,  jun.,fiiidatheperiodof  tha 
variable  star  D.  M.  -f  !<"  340S  to  ba  oahO^ 
day.  A  minimum  oooiirradon  July  I,  ltt.o7'6aL 
a.M.T.  On  reference  to  p.  824,  XXXIV.,  a 
noto  from  Dun  Echt  Oiroular,  No.  41,  vfll  ba 
found,  in  which  the  period  ia  giran  aa  hi\ 
dayf. 

Prof.  Schmidt  aaw  oomat  Wella  at  Atbamoa 
June  10.  He  gives  the  podtkm  aa  lb.  69*7b. 
Athena  M.T.,  ia.A.  6h.  Om.  408.,  K.  Dec  33« 
19  4' .  The  diatanoe  of  the  oomet  from  tha 
neazeit  limb  of  the  son  waa  2-8*'. 

The  oomet  seen  dnrin;  the  edipia  Qlae^ 
vationa  haa  not  been  i^ain  obsenred.  It  waa 
oarefnUy  looked  for  in  Egypt  during  tha  week 
after  the  eolipae,  both  before  and  aAer  mmat, 
but  waa  not  detected. 

The  flint  diao  for  the  great  teleacope  o^iha 
Lick  Observatorv  proved  to  be,  Hke  the  erovn, 
a  moat  BucoeBafnl  casting.  The  truateea  of  the 
Obaervatory  have  ordered  a  meridian  oirdawith 
6in.  aperture  from  Meaara.  Bepeold,  of  Ham- 
burg There  will  be  two  divided  cirdaa,  each 
havtog'four  reading  mioroaoopea;  the  axia  of 
revolution  will  be  a  teleeoope  with  commatoca 
eabt  and  weat.  The  objeot-glaaaea  for  tiM 
inatmment,  and  the  ooUlmttora  will  be  made  by 
Alvan  Clark  and  Sons. 

It  ia  stated  that  the  Crystal  Palace  CovpaBy 
are  endeavouring  to  organise  an  exhibiticB, 
during  tiie  autumn  and  winter,  of  gaa  aad 
eleotrio-lighting  npplianoes.  The  direct  coo* 
peUUon  of  the  rivals  would  be  very  attiadita, 
espeoially  if  the  relative  ooato  of  the  ayrteu 
were  given  by  a  jury  of  experts. 

Vvd,  Houston,  of  Philadelphia,  thinks  that 
underground  wtaes  for  elecirie  lighting  are 
perfectly  feasible,  and  mnoh  safer  than  o?a^ 
head  wires.  The  mnnioipal  anthoritSes  of 
Chioago  have  determined  that  tha  wires  shall  ba 
plaoed  underground. 

The  report  of  the  Streeto  Oommittee  of  the 
Qitw  of  London  on  the  tendon  for  the  elastrio 
lighttog  of  certain  distrioto  has  been  iiancd 
with  a  map.  The  fignres  given  in  the  teaden 
are  remarkable;  but  it  ia  aoaroely fairtotib 
the  cost  of  the  plant,  putting  it  down,  and 
removing  it  into  account,  when  oompaiingthe 
estimatea with  the  present  gas-billa.  Totahe 
No.  I  district,  the  gms-bill  U  about  £651 ;  tha 
cost  of  the  eleefcde  light  for  twelve  months  (thai 
is,  the  charge  for  the  notnal  working)  fsnaa 
from  £498  to  £1.620;  but  the  total  coat  fsriai 
from  £2.190  to  £5.750.  Adding  10  per  cot  of 
the  actual  outlay  fcr  plant  to  the  towast  workiDg 
figures  the  bOl  wtrald  be  £837  aa  agninat  £651 
tegna.  In  view  of  tiieae  and  other  laeti^  the 
Stiwto  Committee  think  it  imadviaahle  to  pio- 
oeed further  at] 


khe(Mc.H«flaa«)t 


Maliaw^dhl 


be  red;  than  a  few  hours  later,  the 

gray  again,  and  ao  on.    The  reddiah  tint  ia  that 

obtained  by  mixing  pa^e  roae  colour,  or  rather 

fleah-cotour,  with  a  caatain  quantity  of  Uaek.  The 

rehtrre  arrangement  of  toeee  dillarent  apeoea  ia 

ahn^tta  aama,  but  ^e  intanaityof  their  tints 

Tsriea.    The  central  apace  ^owa  itself  sometiaaee 

reiT  dear,  eomettmee  vary  eombre;  aboTc  and 

I  betow.  aa  tar  as  tte  limits  of  the  visual  field,  tten 

!  lasometimea  elaamam,  sometimea  obacurity.    Itii 

•  the  aame  with  the  apace  to  tha   left:   there  ia 

;  generally  a  vactieal,  alaaoal  bla<^  band,  and  the 

,aaea    to    the    light    of    that,    aa    far  aa    ita 

haait,  »  alaaoal  always  dear  aad  ruddy,    neee 

!  anpaaimncea  aeam  to  M.  Piataan  to  fiU  the  whole 

joialof hMCttfnaiyvMualfieU.    Hebebevmthe 

diafanrt  at  whkh  they  are  la  email     Theae  aame 

lanMamMafoaowaUthamovamenti  of  the  eyea, 

,  M  if  they  laanltod  from  a  aaodifiaation  of  tha 

iiliBii     It  afHiifs  to  M.  Pktaan  that  the  two 

eyea  do  not  paatwipeto  in  tte  aaaae  maunnr  in  the 

Sa^  in  iimaSBn :  Ut  ha  is  abaslutety  incipahie  of 

'  rtlilnaga  to  tha  cms  from  what 

thar.    de  haa  not  haoa 


of  &e| 


I  tha  weak  e< 
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ahto  to 


ufant^aahWct. 
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8o«th 


head  cftha 

2^1.;  T^Ktoria,    £IS    lie.    M. 

i^t  la.  Ttd. ;  Q toa  1.  £U  ia«.  ttd^ 

lis  fik    Ifd.  ;   Westom    AnatiaW 
£ITto.M.:  K«« Zeahmd,  £13  7a.  lOsd. 
avur^a,  £1$  Sa.  «id. 


The  Smilhwnian  Beport  for  1880  cootaim  a 
«  Sjnopate  of  the  Writinga  of  Sir  W.  HeiaM'' 
pnpai^^y  £.  S«  Holden  and  C.  S.  Haitiagf. 
The**geiKral  appendix'*  in  this  votoaahaa 
verr  few  of  tim  usual  sdentifift  pa{>eri,  bat 
there  ia  n  •'record**  of  reoani  seiantiSe pro- 
grca^  in  which  the  snbjecto  are  each  trcatadby 
well-known  atadenta:  «./.,  Prof.  HoldanvxifeH 
the  leocrd  of  astronomy.  It  ia  inlsndad  to 
sake  this  record  a  apecial  fentnre  of  ^npoit. 
but  it  win  not  ezdnde  tha  wMmogr^OM  vhidi 
have  heretofore  torsaed  ao  vafamhla  apart  of  tha 

annual  Tolumea. 

Mr.  Stiettan*s  Itttls  boekoei  <'BaO«s^  Aod- 
dento"  is  evidently  n  sneneas.  ▲  second  lama of 
the  third  edriton  is  annoumoedl,  with  additional 
p.g«a  and  diagiussa.  Wetr-t  toe  a«hor;i 
^^tdL  of  ttnotof  and  preventing  a^«t^ 
a«adantosaaybetn 
thathaaaaji 

eff  jru  «.  

tzsfuDingpnhKe. 
TWs  ai  mwliriSM  iniimiiri  to  malca  a aarias of 
jamintiaMtolfcaAretaaT^ens    thsajiw- 
polar    iiiiiiiriliaML    m   thar  nia  oall0d-«e 
ke^ aEon  ruwta.  and  by  A]^ust  1  win aon- 
^^  their  ^S/which^aifci  coatinnad  for 
^^  wiBbadiasBMd 

■ftaar,  ^  Brusa,  for 
thask^w^"^ 
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nohoed  in  our  oolxmmB;  part  o!  it  oonsiflted  in 
letting  the  oompreaaed  air  enter  the  lower 
diTieionj  of  an  immersed  wheel,  of  water- 
whe^-ahape.  Prof.  Wellner  has  patented  (In 
Aoatrfa)  steam-wheelB  workiDg  in  the  same  way 
— •  new  type  of  steam-engine.  The  mechanical 
work  dejpends  on  the  lifting  power  of  the  speci- 
fioaUy  Kghter  steam  in  the  heavier  Uqnid.  The 
ataam  may  be  generated  immediately  below  or 
wonght  from  elsewhere.  The  escape-pipe  at 
tbe  upper  part  of  the  case  may  either  let  the 
jjteaiB  into  the  open  air  or  into  a  condenser. 
Thaae  maohinea  may  be  connected  with  ordinary 
oofia,  and  then  afford  a  means  of  ntiliiinir  tlie 


Magic  photographs,  in  which  the  image  ia 
oeyetopedby  tobdooo- smoke,  have  been  lately 
soppliedin  Tarions  tobaooo-shopa  on  the  Con- 
tinent. A  cigarette  mouthpieoe  is  provided, 
and  with  it  are  some  white  photograpmc  papers 
•bout  the  size  of  a  postage-stamp.  One  of  the 
latter  u  placed  over  a  lateral  orifice  in  the 
mouthpiece,  and  a  sliding  piece  drawn  over  it. 
After  smoking,  one  flndi  the  im%ge  on  the 
paper.  Za  Katitre  explains  the  proceaa.  A 
8  naU  photograph,  prepared  on  chloride  of  silver 
paper,  as  usual,  bat  without  intensifying,  is 
put  in  a  solution  of  bichloride  of  mercury, 
where  it  pales  and  disappears.  The  bichloride 
of  meroury  changes  the  photograph  partly  into 
white  chloride  of  silver,  and  partly  mto  proto- 
obloride  of  mercury,  also  white,  making  the 
image  invisible.  The  image  may  be  brought 
l>ack  by  action  of  hypochlorite  of  soda,  or  of 
ammoniaoal  vapours.  Tobacco-smoke,  as  oon- 
iaiuing  the  latter,  does  very  well.  Theprinciple 
of  ma«ic  photographs  was  indicated  by  Merachel 
in  1840. 

It  was  announced  that  an  exhibition  of  elec- 
tneify  waa  to  be  held  at  Vienna  this  year,  and 
another  at  Munich.  Considering  the  disad- 
vantage of  these  being  at  the  same  time,  the 
Vienna  Committee  have  resolved  to  delay  till 
August-October,  1883.  In  Bavaria,  the  rail- 
way authoritiea  have  offered  the  Exhibition 
Ckmunittee  trains  for  trial  of  systems  of  lighting, 
and  the  telegraph  authorities  lines  for  trial  of 
long-distance  telephoning;  the  longest  of  the 
latter  is  Munich  to  Dresden,  550  kilometres  (say 
343  miles.)  Telephonic  experiments  have  been 
lately  made  with  success,  by  day,  on  the  line 
between  Paris  and  Dijoo,  a  distance  of  314 
kilometres  (196  miles).  It  is  curious  to  read 
that  three  telegraphic  stations  have  been  recently 
opened  in  Palestine,  at  Nazareth,  Tiberias,  and 
Safi^.  In  Arabia,  the  material  is  gettiog  ready 
for  construction  of  the  system  of  telegraph- 
linea  of  Hedjaa.  Part  is  destined  for  the  first 
lines  from  Djedda  to  Mecca,  and  from  Ifecca  to 
Tambo  and  to  Medina ;  the  rest  for  connection 
of  the  lines  projected  for  Hedjtz  with  the 
existing  lines  in  Yemen. 

New  coperimenta  have  been  made  by  M. 
Biohet  with  a  view  to  ascertaining  the  minimum 
fatal  dose  of  the  principal  alkaline  chloridea  (of 
athium,  aodium,  potaaaium,  rubidium,  and 
cesium)  on  animals.  The  animals  selected 
were  small  guineapigs,  and  the  substances  were 
injected  under  the  skin.  M.  Klchet  finds  no 
rdation  between  the  atomic  weight  of  the 
alkali  metals  and  their  physiological  activity. 

Q-love-leather  is  usually  coloured  by  manual 
labour  with  brushes.  This  process,  besides 
being  slow,  has  the  disadvantage  that  ugly 
edge«  are  produced  on  the  flesh  side,  and  the 
colouring  in  spite  of  great  caie,  is  never  quite 
uniformly  distributed.  Herr  K'  isten,  of  Brunn, 
haa  sought  to  remedy  this  by  a  (patented)  pro- 
ceaa, in  which  uniform  colouring  id  effected  with 
the  aid  of  centrifugal  force,  tbe  skin  being  fixed 
on  a  horizontal  disc,  the  colouring  poured  on 
it  at  the  middle  and  the  disc  rotated.  Thos  an 
equal  distribution  of  the  matter  is  obtained. 
Tiie  liquid  in  excess  flies  over  the  edge,  and  is 
caught  in  a  funnel,  which  guides  it  to  a  leser- 
voir,  whence  a  pump  briogsit  agun  to  the  disc. 
In  about  10  to  15  minutes  a  akin  is  finished. 
Only  one  man  is  required  for  five  of  the 
machines,  which  are  placed  near  one  another, 
and  driven  by  the  same  shaft.  In  twelve  hours 
150  aldna  can  easily  be  coloured  by  this  method, 
and  in  a  very  satisifactoiy  way. 

In  Berlin  an  exhibition  of  machines  and  raw 
products  of  soap,  perfumeiy,  wax  and  caudle 
manufacture  was  opened  on  4th  June. 

A  method  of  lighting  miners'  lamps  by  eleo- 
trioity  formed  the  subject  of  a  recent  paper  by 


M.  Hubert,  to  a  scientific  society  in  Hainaut. 
The  body  of  the  lamp  is  traversed  by  two  tin 
tubes,  holding  two  other  concentric  wooden 
tubes,  which  serve  to  inaulate  copper  wirea 
pasring  through  (tightly)  to  a  suudl  piece  of 
platinum  wire  near  the  wick.  The  explosive 
gaa  cannot  enter  along  with  the  current.  On 
applying  the  two  aeries  to  the  electrodes  of  a 
battery,  the  platinum  glows  and  the  wick  is  lit. 
The  battery  is  a  bicl^omata ;  two  zinc  plates 
and  four  carbon  plates  being  immerfecT  in  a 
mixture  of  bichromate  of  potaah  and  water, 
aoidolated  one -tenth  of  ita  weight  with  sul- 
phuric add.  To  avoid  sparks,  two  plates  of 
carbon  and  of  zinc  are  held  out  of  the  acid  by 
two  springs.  After  applying  the  lamp  to  the 
electrode  to  light  it,  the  springs,  on  being  re- 
leased from  pxesaure,  raise  the  platea  from  the 
liquid,  and,  on  removing  the  lamp,  no  spark 
can  pass,  ainoe  the  dronit  ia  ruptured  within  the 
battery. 

The  idea,  expreaaed  a  short  time  ago,  that  red- 
beet  waa  deatined  to  rival  the  vine  in  produc- 
tion of  wine,  appeared  open  to  aerioua  doubt. 
M.  Lefort,  a  member  of  the  French  Academy 
of  Medidne,  has  recently  f  nmiahed  technical 
reaaona  for  rejecting  it.  The  apirit  produced  in 
the  vinification  of  the  must  of  beet  contains,  in 
addition  to  vinic  alcohol,  some  aldehyde,  which 
is  the  chief  cause  ef  the  depreciation  of  beet- 
snirits ;  also  propylio,  butylic,  and  amylio 
alcohol,  Bubatanoea  that  are  poisonous  even  in 
amall  doaea,  aa  tke  experimenta  of  MM.  Du- 
jardin-Beaumetz  and  Audig^  have  proved. 
There  ia  further  to  be  cited  an  alkaloid  called 
bitains,  which  ia  always  met  with  in  the  beet, 
in  a  proportion  of  1  to  5  per  cent.,  according  to 
the  roots,  and  whose  physidogioal  propertiea 
are  unknown.  In  fine,  the  pretended  beet- wine 
is  simply  a  pale  red  liquid,  containing  4  to  5 
per  cent,  of  aloo^l,  easy  to  keep,  but  of  a  very 
disagreeable  flavour  by  reason  of  the  odorant 
prindple  of  the  beet.  This  manufaotnrs,  M. 
Lefort  holds,  cannot  have  a  great  future. 

The  manufacture  of  alcohol  from  potatoes  by 
meana  of  hydrochloric  add  is  carried  on  entirely 
in  Oermany  (according  to  Ze  Genie  CitiT)  as 
follows :  The  potatoes  are  introduced  into  appa- 
ratus in  which  they  are  treated  with. steam  at 
high  pressure ;  then  saccharification  i^  effected 
with  hydrochloric  add,  and  the  excess  of  add 
is  neutralised  with  carbonate  of  soda.  The 
cooled  maas  is  submitted  to  fermentation  in 
vats,  then  distilled.  When  saturation  has  been 
reached,  the  reddues  may,  without  inconve- 
nience, be  employed  as  food  for  cattle. 

One  dav  recently,  the  Hotel  de  ViUe  at  Arraa 
was  atmck  by  lightning  and  aet  on  fire,  though 
the  belfry  has  a  lightning  conductor  over  12 
metres  lon^,  which  was  repaired  last  year  by  a 
local  eleotndan.  The  pare  struck  (above  the 
mayor's  rooms)  appears  to  have  been  within  the 
cone  of  protection  according  to  reedved  ideas. 
A  specialist,  M.  Jarriaat,  has  suggested  three 
possible  causes  of  the  phenomenon:  (I), Solution 
of  continuity  in  the  metallic  circuit ;  (2)  insuffi- 
cient section  of  the  conductor ;  (3)  a  bad  con- 
dition of  earth-connection.  On  May  31st,  light- 
ning atmck  the  earth  covering  the  powder- 
magazine  of  the  Fort  Werder,  near  Straabourg. 
The  ground-sill  of  the  magazine,  a  stone  more 
than  a  yard  thick,  was  shivered  to  pieces.  It  ia 
remarkable  that  none  of  the  new  f  orta  raised  by 
the  Germans  about  Strasbourg  have  been  fur- 
nished with  lightning-rods — an  inexcusable  im* 
prudence  (says  Z'JBlectricite),  because  many  ex- 
amples prove  that  lightning  has  a  real  afnnity 
for  powder. 

The  first  dectric  railway  in  Holland  has 
been  opened.  Ic  runs  along  the  North 
Sea,  from  the  sea-baths  of  Zandvoort  (a  place 
connected  by  rail  with  Harlem)  to  the  park  of 
Kostverloxen,  the  length  being  two  kilometres 
(1^  miles).  The  line  is  constructed  by  Siemens 
and  Haluce,  of  Berlin. 

An  interesting  report  on  the  results  of  ex- 
periments in  Kosda,  with  moving  targets  for 
artillery  fire,  appears  in  the  Bevue  (TAriiHerie 
for  June.  Such  targets  give  good  results,  it  is 
stated,  when  they  have  the  form  of  a  drum  or 
a  two-wheded  vehide,  with  two  long  cables 
attached  (the  length  of  cable  being  not  over 
2,500  metres,  and  the  traction  being  by  horses). 
The  targets  are  moved  either  across  or  along 
the  line  of  fire.  Temporary  supports,  with 
g^de-rollers  for  the  oabiee,  are  pumted  on  the 
ground. 


LETTEBS  TO  THE  EDITOB. 


[We  do  not  hold  emreelw  renpoHMibU  for  (ke  opMome  o/ 
\r  eorreepemdeHta,    The  Editor  retpec{fuUif  re^ueatt  that  ou 
eommuHieatUnu  ^outd  be  draiom  up  aa  briefijf  aa  ^o«nNf .] 

AU  eommunioeUioHa  ahouid  he  addreaaed  to  (A«  Edxtob  of  (he 
BuoLXSB  Mbobaxio,  81,  Taoiatoeb-^treet,  Oooent-forden, 
W.O, 

AU  Okequea  and  Poahoffiee  Ordera  to  be  made  FajfoKe  to 
J.  PASSMoax  Sdwabdi. 

*«*  In  order  to  facUUale  r^erenee,  Oorre^ondente,  when 
apeaking  of  ang  Letter  pramoualjf  tnaertedt  vriO  obi^  fty 
wuntUmiMff  the  number  of  Ike  Letter,  aa  wett  aa  tke  page  m 
wklek  it  appeara. 

**I  would  have  everjone  write  what  he  knows,  sad  as 
mudh  as  he  kaowi.  Imt  no  more :  and  that  not  in  fUs 
onlf ,  bat  ia  all  other  subjects :  For  suoh  a  person  may 
have  some  partieular  knowledae  and  ezpeiienoe  of  ths 
nature  of  rach  a  penon  or  suon  a  f  onntatn,  that  as  to 
other  things,  kaom  no  more  than  what  everybody  does, 
and  yet.  to  kera  a  datter  with  this  little  pittance  of  his, 
will  unoertaketo  write  the  whole  body  of  phjsifllai :  a  vies 
from  whence  great  iaoonveaiefloes  dative  their  origiad." 
^Montaign^a  JCaaaifa, 

»»• 

Z  HEBOXTLIS.-^  BOOTIS. 

[20235.]— In  letter  20212  (Vol.  XXXY.,  No.  901, 
p.  ^77),  ''F.B.A.3."  refers  to  the  distance  sepa- 
rating the  components  of  Z  Hercnlis  at  the  preasnt 
time.  I  again  carefully  measured  this  star  on  the 
evening  of  Friday,  June  30th,  with  the  following 
results  :-P  =  106-2® ;  D  =  1-2" ;  Bp.  1882-45! 
This  is  the  mean  result  of  4  measures,  and  I 
believe  may  be  relied  oo.  say,  within  8^  of  the 
position  angle,  and  about  0*1"  of  the  dittanoe. 

I  shall  be  happy  to  measure  the  second  ooo^panion 
of  K  Bootis  for  Mr.  H.  Sftdter  (letter '2017%,  Yd. 
XXXY.,  No.  900,  p.  349)  on  the  first  opportunity. 
Jevon  J.  MuBchamp  Perry. 

St.  Paul's  Yicarage  Observatory,  Alnwick. 

PTOLXILSTTS. 

[20236.]— In  Tab.  LXXn.,  Fig.  51,  Sduoter  haa 
deuneatea  four  deep  pits,  two  of  them  being  nea^y 
as  laige  as  the  crater,  Ptdemasos  A.  From 
« Celestial  Objects,"  and  also  from  Nsison's 
'*  Moon,"  it  appears  that  these  cuiioos  objects  have 
not  been  seen  tince  SohrOter*s  tim?,  though  Madler 
observed  the  floor  for  four  years,  and  saw  11  small 
craterlets  upon  it.  In  the  Astronomical  Be^ister 
for  February,  p.  46,  however,  I  gave  a  brief  ao- 
oount  of  some  observations  of  one  of  these  large 
pits,  the  northern  one  (i}  of  Sohroter) ;  and  last 
night  I  was  favoured  wish  a  few  short,  but  very 
interesting,  glimpses  through  gaps  in  the  douds, 
with  the  following  result  :— 

18^  June  23,  9b.  20m.  to  9h.  80m.,  2-75in. 
adiromt,  p.  102.  Moon's  age,  8*1  days.  Defini- 
tion fair,  but  a  little  flattery.  The  two  prindpal 
I^ts  appeared  veryoonspiouous,  and  nearly  aa  large 
as  the  crater  A.  They  were  nearly,  but  not  quits^ 
filled  with  diadow,  tbe  eaatem  side  being  bsugt, 
witti  perhaps  a  trace  of  a  very  low  walL  llie 
southern  one  had  a  short  extension  of  the  diadow 
south,  and  on  its  east  side  was  a  bright  spot, 
No.  3,  whidi  last,  sometimes  appearing  as  a  cruer. 
has  beoi  seen  to  vary  condderaUy  in  brightness. 
The  northern  pit  was  still  more  mteresting.  On 
its  east  and  west  edges  were  two  minute  spots. 
Nos.  29  and  80,  both  of  which  are  really  amall 
crater  oones.  From  spot  29  a  ridge  ran  N.W.  to 
the  pretty  large  oraterlet  2,  which,  under  a  hi|^ 
illamination,  appears  as  a  bright  streak  t.    This 


ridge  was  pretty  lofty,  and  quite  conspicuous. 
Another  ridge  ran  from  spot  30  to  32,  fonning  a 
light  streak  e,  at  full  moon ;  this  was  also  very 
plain.  The  space  induded  by  these  two  ridges, 
which  are  perhaps  shown  too  far  apart  in  the 
sketch,  was  nearly  filled  with  diadow,  and  vsiy 
dark  elsewhere.  There  was  only  just  time  to  draw 
the  outline,  and  insert  these  features  in  the  aooom- 

Snying  sketch,  before  clouds  completdy  obeoured 
e  moon ;  but  much  other  small  detail  was  vidUe 
on  the  floor. 

It  is  remarkable  that  such  very  large  and  pro- 
minent features  as  these  should  l^ve  eieaped 
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I  thottld  M*  9imta%  be 

T\M.oiilfa7  27,l882, 

tft^Ste^  »Na*9  »c*  $-4  dij«,  «pi»tno6  of 
»  mat  liunifc^ii,  or  of  tbe  ridges, 
,  v^«t^  UM>  floor  wM  Quefolhr  ex- 
m  S^n-  Ctlrer,  aad  powv  of  275. 
XflK  bat  Ike  tViMMt  TMtigo  erer  ben  obearred  at 

I  en  aansoos  to  oUain  ereiT  poanble  tntormation 
«A  TCge^i  to  tkeae  wcad«Qi  objects  during  the 
aaKt  fcv  moatibs^  aad  ibooML  tberef ore,  be  Teiy 
ffei  of  ■B^^aaMteaea.  Tbe  ladoeed  sketdi  wiU 
aana  to  pont  oat  roagblj  tte  pooitioiiB,  Ac,  of 
tkaae  o^j«ets :  bat  if  anyone  who  thinks  of  looking 
Ikoa  9  vill  write  me  a  line,  I  shall  be  hi^r  to 
ptaftauiltoaa  d  oeitain  meatared  aad  o&er 
laiarfnbjirlB  ia  tta  aaig^booriieod^  which  will 
itoixttairpQaitioaaeaaelly,  and  otherin- 
^^ "    ^-j^beof^a. 


Weat  Brighton^  Jane  24. 


O4XAId0GUB  OV  SUSFBOTBD  VABI- 
ABUi8TAB&— I. 

Aaiuuriua,  Aqnlla,  Argo. 

[UCS7.}~  Wa  have  eoOeeted  fma  mrioiM  sowraee 
«f  alltbe  stazt  aupeoted  of  yariatioa, 
of  which  haa  aow  rsaohed  to  between 
fmr  aad  ftfa  kaadrad.  The  Tssiation  of  so  many 
of  theaaaaybe  watched  with  an  opera-^aas,  that 
w  €ktok;  fsdbapa^b^  pabUeation  cd  them,  some  of 
jroar  nadssa  asaybe  mdnoed  to  nadertake  obsenra- 
tiaaa  of  than.  We  shaU  bts  thea  in  order  of  the 
raastonaliriai,  anaaged  ajrhahftticaDy.  The  placea 
oaiy  aivea  tanghly,  but  will  be_8affioieBtto 
ififyfihe  star  oa  the  star-nap. 


We  are  awaie 

catalpgaa  ia  wtrj  iaoomplete,  but  trust 

it  is  it  maj  be  aooeptiwe  to  yonr 


iponr  u 

around  some  remorable  objeat ;  then,  when  oooL 
fmthe  hole. 

I  f oond  the  svrfiMe  of  the  lead  soon  oaidiaed 
otherwise,  aad  filling  liy  dagresa  psevaatod 
shrinkage.  IX  B. 

8B00KDABTBATTEBIBS— STTOaBSTSB 


[20239.1— Thbsb  batteries  are  likely  to  become 
so  important  in  the  f  atore,  for  the  purpose  of 
storage  of  powerj  that  any  suggestions  which  may 
beproductiYe  of  miproTement,  are,  I  think,  worthy 
of  consideration  and  experiment. 

In  the  first  place,  it  is  adrisable  to  oonsidsr  what 
are  the  principles  which  gi?e  rise  to  the  aetkm  of 
this  baUery,  and  also  to  show  in  what  manner  it 
differs  from  the  ordinary  aort.  In  this  we  employ 
the  same  metal  on  eaon  ride,  and  thna  we  are 
enabled  to  ase  one  oondaotiag  fioid  instead  of  two» 
which  is  free  from  some  mconveniences  which 
arise  from  the  use  of  two  fluids.  Next,  we  must 
choose  a  metal  whidi  is  capable  of  three  degrees  of 
oxidation,  and  further,  tms  metal  and  its  oxides 
ahouM  be  able,  or  nearly  so,  to  resist  eomhiaiagi 
with  the  fluid  which  we  are  using.  Now,  in  the 
oxidea  of  lead,  and  hi  dilute  sulnhifrie  acid,  we 
have  the  neoessary  conditions.  Let  us  now  ob- 
serve what  takes  piaoe  when  in  ase.  Having  the 
plates  on  both  sides  covered  with  the  uitfirfHediat$ 
oxide  of  lead :  upon  applying  the  **  dynamo,*'  the 
plates  are  poiariBed,  cauring  one  to  have  a  greater 
afELnity  for  oxygen,  and  the  other  a  lees.  By  thia 
means  the  intermediate  oxide  on  one  plate  takes 
another  molecule  of  oxy^^,  whieh  the  other  plate 
loses.  Upon  disoonnectme  our  dynamo,  there  is 
energy  in  the  side  having  the  lower  oxsde,  to  drag 
(as  it  were)  the  superfluous  oxygen  from  the  other 
plate ;  but  this  cannot  take  place  until  a  passage  ia 
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Harsohd. 

Schmidt 

Cornish. 

Gore. 

Fvaaks. 

Heiaah^ 

Ooald. 

Goidd. 

HeradieL 

Birmingham. 

HeracheL 

Hersehel. 

Gould. 

BUmker. 

Hind. 

Franks. 

Hersohel. 

Seoohi. 


Sohulhof. 
Schmidt 
Hersohel. 
Sehandt. 
Heraehal. 
Heraohel. 
P.  Smyth. 

Birminghaaa. 


Knott. 
HerseheL 
'  miiiiingliaiH 
Franks. 
GoaM. 
Gould. 
Gould. 
Hersohel. 
BirminghasB. 

Gould. 

BirmiDgbaai. 

Pickering. 

Hersehel. 

Genld. 

Gould. 

Gould. 

Gould. 

Gould. 


T.  «.  Xa»Am. 
W.  B.  Oaga. 
T. 


(7W  b*  e$nt%mml,) 

{wmA-'*ttt^  ^m  sttM^iM  by  *' 
i'fMlt^  *'  »tt  AtiihhM  •  V(irtr/i»l  hoh  In  tha  earbon 
M4  61i^^a»tl*  Umn,  1  asad  to  iad  dalaotlve* 
mdd  i  yttyf**9»4  nym  M  a«  fullows  .  TUaa  a  amaU 
l^mM*4^i^^*m  fiMf  Uuimd  (m  the  upper  surfaoa 


made  ior  the  elactrieity— as  it  were,  a  baak  door  to 
find  its  way  to  the  oppoaito  aide,  aad  in  by  anoAer 
back  door ;  for,  the  mnnediato  space  bemg  ooeu- 
piedf  no  room  is  left  for  the  passage  of  theeleo- 
teldty  tiU  another  waj  is  afforded :  and  thus,  by 
oompletlng  the  oSroun,  we  can  mtermediatdy 
easploythaelaettieityfor  work,  or  any  pmyose  we 

'^ot  it  is  a  mistake,  I  think,  to  usa  so  largaa 
onantity  of  asatal  to  oonduot  the  eleetcioity  pro- 
vided by  only  a  thin  coating  of  oxide.  Aa  ^e 
possible  store  of  energy  must  depend  upon  the 


qnaatfly  of  oxide  pNaei^  xtkafident  thalCkwe 
ia  a  great  dispropoition  betwaaa  thalarasgaoiily 
of  metal  enqaq^  in  ooodiBetinp,  nd  tasanaU 
ijnantity  of  oadde  furiiisbiag^  tfaeeteetnotf* 

To  improve  upon  this,  I  psapoee  tksta  oaate' 
of  flat,  porous  jars  be  provided,  fttisff  iata  a 
suitable  case.  Into  the  middle  of  eaek  of  Ihsts 
should  be  put  a  titin  plato  of  lead,  aai  fSledv 
with  the  oxide  of  lead;  aad  then  that  tbs  aS 
liquid  be  poured  over  ail  so  as  to  flUfynssasy. 
How,  mtwitfastandfnp  the  extra  space  oeeeiisi  1^ 
the  porous  jars,  it  is  plain  that  by  thiBBslMa 
mufln  ksgsr  qaaatity  oi  oxide  ia  atcoed  inthasne 
spaoa,asd«biaoonatnsstBonof  tha  baltsty  isfwiMi 
muflh  aisae  aimple 

Every  altemato  phito  is  to  be  oonnecM  isoaa 
oonducting  wire,  and  the  other  attanate  pktBs 
with  the  other  ooaduotin^  wire,  and  by  this  method 
we  BMy  get  a  hurge  mrfm$  o(  T^ate  eaasoled 
with  a  largo  qumM^  of  the  oxiae;  andfamssa 
muoh  kagar  atoringaapaci^. 

BaAwearanatoonfinad  to  lead  aaau  astaife 
ooaduetor,  nor  to  its  oxidaaa  eur  uajaaaasato, 
tor  there  aia  a  variefy  of  subataaeaa  wiiBhwilLba 
tound  anitahle  to  fulfil  the  lefaired  aonditinaa 

And  it  is  a  fortunate  droomatonee  iar  oarflnfc 
ooat  of  battery,  that  in  iron— the  sheaf  est  af  msMs 
—we  have,  as  I  think,  the  moat  suitahle  SKtai 
which  ooald  be  found  to  anawer  the  pespsss,  for 
we  hMa  the  three  oxides— namely ,  the  piateriiib 
thaiiitsimsfliatebbok  oialde  oosaaanly  caUsi  the 
amgnetict  axide,  and  the  asaquaoajda,  and  it  so 
happana  that  thia  iatemediato  aaada  ia  a  ecmhiaa- 
tioaol  the  other  two.  Bat,  nsoaeoier,  all  than 
oxidea  are  iaaoluble  in  phes^uxia  aeid,  or  asstly 
so ;  aad  hence  we  have  a  snoeeaaful  mathod  v. 
fooaiag  a  cheap  seoondary  battery  by  eaiplajiBg 
theoxideaof  iron  and  dilute  phoaphoooacid;  sad 
posaibly  the  ohei^  salt  pho^hato  of  sodani^ 
be  fouad  to  answer  in  the  plaoe  of  phesphont 
aeid.  Now,  adcwtiDg  the  pkan  e<  peiois  odb 
described,  and  usmg  thin  iron  pktes,  all  thaeslU 
maybe  padndwith  the  magMlso  oxide  and  Ike 
liquid  aa|>plied ;  aad  thbn  aU  would  be  aaady  te 
thaapplioationof  the  dynamo  to  atore  19  saa^. 
Or,  inatead  of  thia  oadde,  we  migUt  a^iplyarsiy 
ahsmate  eeU  with  the  protoada  of  iron,  aad  the 
otiier  alternate  oella  with  tiia  aeaqaknide  of  iMa, 
aad  then  the  Uquid  bdoa  added*  the  battvy  weald 
at  onoe  be  ready  for  cmag  work.  But  in  the 
latter  method  the  weight  of  each  of  ths  ozidiB 
should  be  propoftiotted,  so  as  to  form  the  maaA 
oxide,  and  nothing  over,  malnng  att  capabli  of 


bsB^afleetive.    By  thia  plan  of  battasyftwiftbe 
evident  that  eveqr  rarlane  of  the  calls  wil  baas 
OMosito  to  it  another  surface,  having  < 
polsrity ;  the  extreme  ends  of  oovrse  axaap 

I  hope  aome  of  our  readeia,  who  asay  bare 
handy  all  the  materials  and  aeoessoiiei  leiiaind, 
will  uy  the  experanent,  aad  report  the  mmltto 
the  Ehqlish  Meohakio,  or  point  out  any  iasoB* 
siitency  in  the  ohemieal  ana  eleoftiical  reatoidags 
which  I  have  put  forward,  and  ISbus  help  as  » 
the  road  to  suoeem,  whieh,  as  we  knew,  is  oflm 
the  resulto  of  oar  mistakes. 

J.  H.  Xwslay. 

ZKPBOVSD  BIOHBOMATB  BA7TXBY. 
[20240.]— Thb  flawing  is  the  daeoripUoa  of  an 
inproved  bichromate  battery  which  I  faava  de- 
signed, with  a  view  to  predneing  coastanay,  ona* 
paotaess,  and  cheapness.  It  conaiatB,  as  is  shewn 
In  theannexed  ^atch,  ef  a  oontadtting  vesail  of  a 


aHa 


which   I 
about  16in.  of  glaaed 
6in.  outside  diimieter,  and  flt 


new  deseriba.   nfta 
am^iapa,  ssy, 

jdofitsrilha 

water-tight  stopper,  having  a  lim*  hole  in  fiie 
centre,  xliis  may  be  of  wood,  taned  to  fl^  and 
afterwards  made  waier-tirtt  by  pouring  aoae 
melted  pitch  round  the  edge.  The  lim.hflleihenld 
have  a  email  oonioalnoasleflxad  in,  asaho«ra,«ith 
a  very  small  orifice  at  the  base,  oapaUa  of  kttisg 
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out  about  one  pint  per  minute  of  any  liquid  that  ii 
t>lmoed te  file  TMM.  Ifce  pkltw^ilhB  tmUHus  we 
cav^on  and  smalgttBatad  zino.  lb  filT  tin  bstteiy , 
flTCtptaoeaflmaUpieee  of  xound  irire  rause  over 
the  conical  nozzle  inmde  the  battery,  then  lightly 
lay  a  thin  layer  of  pine  sawdust  about  iin.  tUok  ; 
this  being  done,  place  a  plate  of  carbon  on  it, 
haying  a  guttapeioha  covered  wire  attached  to  it, 
then  cover  with  aaotiisr  thin  layer  of  sawdust  On 
this  lay  a  plate  of  sine,  also  having  a  guttaperdia 
wire  attMlMd  to  it.  Then  amother  layer  of  sawdust, 
and  so  on,  until  the  requisite  ommber  of  plates  are 
draoaKed  in  the  battery  jar.  The  wins  should  all 
be  broaght  «p  to  tha  top  of  the  vessel  over  the 
mouth  to  two  binding  suiewe ;  the  carbon  wires  to 
one,  and  the  zinc  wires  to  the  other.  In  the  sketch 
this  arrangement  is  shown  differently,  thus  making 
the  meaning  clearer  to  the  readers  of  this  article. 
The  vessel  should  be  placed  on  a  stooL  having  a 
round  tube  in  the  centre,  through  which  place  the 
nozzle,  and  any  suitable  vessel  should  be  placed 
vmcber  it,  in  order  to  catdi  asy  liquid  flowing  itom 
the  battery.  To  charge  the  batteqr,  satorate 
taalinsiBsis  of  potash  to  the  ptopertion  ctf  2os.  to 
oseplctofwatsr,  and  fill  the  jar  with  it  to  about 
4in.c<tbe  to]f;  then  add  lea.  of  o—eentiated 
sninhiuio  acid  to  every  pint  of  the  solution,  and 
add  more  acid  as  the  work  of  the  battery  is  being 
carried  oo. 

The  action  of  the  batteiy  is  as  follows :— The 
solution  flttan  down  to  the  bottom  tlwongh  the 
■awdnst,  and  OQt  of  tike  nozzle  faito  Che  vessel 
besesfth ;  that  beiog  f  uU  it  is  qmdtly  removed  and 
anoflnr  substituted,  the  contents  of  the  first  being 
poured  back  into  the  battarv-iar.  To  stop  the 
action  of  the  battery,  let  all  the  liquid  run  out 
without  replacing  it.  The  object  of  this  battery  is 
to  produce  a  circulation  of  the  solution,  thus  pre- 
venting  gas  congregating  round  the  different  poles 
and  stopping  its  action.  The  shape  of  the  battery 
plates  is  immaterial  so  long  as  they  are  of  sood 
mS,  The  wires  from  them  shonld  be  carefully 
examined,  t»aeetban  is  no  inlet  to  the  add,  and 
all  hoiss  or  parts  ezpoeed  sliovld  be  ptinted  over 
with  sealin^waz  varnish.  The  explanation  of 
the  sketch  n  as  follows :— ▲,  is  the  containing 
vessel;  B,  the  battery  solution;  G,  the  wires  on 
this  side  are  connected  to  the  zinc  plates,  shown 
white ;  D,  the  wires  on  thiR  side  are  connected  to 
the  earboQ  plates,  shown  black;  B,  is  the  nozzle: 
F  and  G  are  the  bindiBg-sarewsplaoed  on  the  stool 
for  the  sake  of  compactness. 

B«etle  Ornahera. 


TO 


'  OBDBBIC 


BBLL, 


VITAV'     MB. 
L    BBA8HBAB. 

[20241.]~Iv  answer  to  •<Oideiie  Vital"  (20138), 
I  have  purpoeely  tried  again  a  round  hole  of  about 
the  same  area  as  the  triangular  holo— t.^.,  giving 
•about  the  same  amount  of  light,  and  I  can  perceive 
nodifferenceim^e  shadingsiromthesanie  speculum. 
*'  O.  v."  will  easily  pexoetve  that  sinoe  a  round 
hole  is  not  a  point,  the  shutter  must  touch  some 
part  of  it  first,  and  this  is  but  true  of  a  triangular 
nola.  When  we  have  only  smaU  holes  to  deal  with, 
and  not  iinlhswiatiiil  points,  it  is  little  matter  what 
shape  the  hole  i^  so  that  it  has  some  pretension  to 
arranging  its  light  symmetricaUy  round  its  centre. 
**  Prismatique,^  who,  Bke  myself,  looks  at  the  sub- 
ject from  a  practical  point  of  view,  is  correct  when 
no  says  (2018S)  ''my  jadgmsnt  leads  me  to  sup- 
pose the  shape  of  the  point  is  not  so  important  m 
zone  testing  as  it  is  in  testingfiom  the  centre  of 
curvature  with  an  evepiece.  The  extreme  smail- 
ness  of  the  hole,  I  should  say,  is  what  is  required 
in  the  shadow  test»  as  there  is  no  magnification  of 
the  obieotive  itself  in  the  usual  sense."  I  use  a 
round  hole  in  my  experiments  upon  flexure ;  but, 
in  the  measurement  of  the  f  od  of  the  zones,  it  is 
the  point  where  the  rays  from  opposite  sides  of  the 
zones  cross  we  want  to  sacertain,  and  if  the  hole, 
whatevsv  its  ^apa  (in  reason),  is  praetieally  a  point 
to  the  naaidsd  ^ye,  this  it  all  we  want ;  beyond 
this  our  unMed  vision  cannot  go.  It  is  different 
where  we  magnify  the  hole  with  an  eyepiece.  In 
answer  to  **  O.  VT's  "  last  paragraph,  I  am  happy 
te  say  that  Mr.  Calver  has  very  generously  lent 
me  a  beautiful  short  focus,  12m.  speculum,  as 
h«i»|^  an  aceount  of  its  short  f  ocuil  a  v«ry  good 
tdrt  lortbertde.  lenDsafely  sapr  itis  oaeof  flie 
Torrbastl  ever  saw,  nost  regular  in  its  curve, 
and  good  «p  to  the  very  edge;  its  carve  be  eon- 
Mtnd  exactly  right,  as  proved  by  actual  obser- 
Tatfcjsi.  I  most  oarefn&y  tested  it  over  and  over 
■KfliB,aitditansw«fedmost  adknisahly  to  the  rule 
of  dinding  the  squaie  of  the  seiaiodiaaieter  of  ttie 
middlaof  ttie  zonea  by  donble  the  fotm  for  paxnUel 
rayn.  TUa,  wtth  the  reeults  of  •*  O.  Y.'h  "  tiooble 
wad  Uhour.  has  quite  oonfinned  me  in  the  belief 
that  the  rule  is  coirsat  as  far  as  we  want  it,  and  it 
ianiaising  to  tfaua  see  theoary  and  piaetice  agreeing: 
thii  should  always  be  the  case,  and  of  cousse  will 
ba  where  thegr  are  both  right.  I  should  Uke  far- 
thartosaythatBCr.  Calvsv's  kindness  has  led  him 
to  offer  une  the  use  of  soase  oUier  speonln  if  I 

la4wwsr  to  Ifr.  Brasheav  (10156,  p.  328),  lean 
aay  ffaat  I  am  glad  that  our  Amarican  oonsina  axe 


taking  an  interest  in  our  subject ;  by  the  way,  I 
bavesoaie  laal  American  cousins,  a  eountyover 
there   bsl^,  I  am    told,  named  alter  one  of 

*'  WasseU  County,"  so  I  hope  a  friendly 
will  ever  enst  between  ns,  and  that 
our  ealamna  may  ever  be  the  medium  ci  a 
nalienal  eachenge  of  thought^  and  that  if  our 
Amerioan  cousins  inqnove  (sa  they  geassaUy  do) 
on  U8,  they  will  let  us  have  the  benefit  of  their 
imprvfements  through  our  eehimns  at  an  eari^ 
date.  No  doubt  the  meaaaang  of  the  acne's  foci, 
as  a  teat  for  the  parabola,  has  occoned  to  man^ ; 
but  no  one  aeems  to  have  reduosd  it  to  praelue 
with  anything  like  success  or  certahity,  uid  then 
made  it  known.  This  is  what  I  have  ataked  at, 
and  so  far  have  sueoeeded ;  and  the  more  I  ex- 
amine the  subject  In  the  light  of  all  Ac  coirespond- 
eace  that  Is  now  going  on,  the  more  I  am  convinced 
of  its  importance  and  thOTOughly  praotleal  and  re- 
liable ohaiaeter.  Now,  as  to  the  diffraction-rings 
Mr.  Brashear  refers  to,  I  find  no  practioal  incon- 
venience from  them ;  ^ey  do  not  extend  one- tenth 
over  the  area  of  the  zone,  so  we  have  i^e-teatits 
of  the  area  of  the  isone  to  judge  from,  and  ttiis  is 
enough ;  in  fact,  I  cannot  understand  how  anv 
difioulty  in  the  testing  can  have  arisen  from  this 
cause,  esoept  Mr.  B.  attempted  to  use  too  narrow 

*    '  '  '         '   '       been 


zones :  but  I  have  bsfore  1 


careful  to  explain 


that  every  neculum  ought  to  be  divided  into  six 
sones,  thus  I  divide  a  12in.  into  lin.  wide  zones, 
a  6in.  into  iin.  wide  zones,  and  so  on  for  all  sizes ; 
with  these  zones  the  diffraction-rings  do  not  inter- 
fsrewith  the  shadings.  The  suggestion  of  **  0.  V." 
and  Mr.  Brashear  to  take  the  **  exact  fbcas  of  the 
csntnl  zone  and  the  outside  zone,  then  if  the  amount 
of  longitudinal  aberration  is  eonect,  and  the  curve 
is  regsiar  from  centre  to  edge,  no  diaphsagms  need 
be  used."  Now,  the  practical  objection  to  this 
plan  is  the  difBculty  of  taking  the  exact  locus  of 
the  veiy  centre  rays  on  account  of  their  smsll 
angle;  and  then  hero  is  the  advantage  of  taking 
all  the  fod  of  the  zonea:  we  extend  our  measore- 
ments  over  a  luge  area  and  a  large  number  of 
measnrements,  and  we  can  see  if  the  proportion  is 
regular.  Thus,  if  we  find  Noe.  1,  2.  3,  and  4  zones 
shorting  regulariy,  and  then  find  No.  6  aene  not 
so  short  as  it  should  be,  as  compared  with  No.  1 
and  tlfe  others,  then  we  may  suseect  tliat  we  have 
awde  some  mistake,  or  that  tneve  Is  a  moimd 
about  where  No.  5  zone  ooases ;  we  •»*"»"»^  tks 
wtioie  apetture  without  stops,  and  do  not  see  a 
mound ;  we  shall  re-aseasure,  and  find  out  how  we 
h^ve  niade  the  mistake.  Thus,  the  outer  zones 
become  a  check  on  any  mistake  of  our  measure- 
ment of  tiie  centre  zones;  but  such  a  mistake 
could  only  occur  to  an  amateur  of  little  or  no  ex- 
perience, or  by  an  acddental  ddftiag  of  the  measur  • 
inff  apparatus.  Now,  by  testing  2-100a8  on  each 
side  of  the  supposed  centre  zone  fooui  (as  I  have 
explained  before),  and,  sedng  if  the  shadings  are 
else,  we  can  get  even  the  centre  zone  focus  to  the 
1  -200th  inch,  and  this  is  near  enough  for  anyihing. 
But,  as  I  have  already  exphdneu,  whatever  mis- 
take we  make  in  the  measurement  of  tiie  zones, 
the  actual  errer  on  a  cdestial  object  is  only  i  of 
this  mistake.    This  is  very  fortunate. 

A  correnKHident  of  mme  has  worked  ouA  the 
formula  given  in  letter  20183,  and  he  says,  '*  I 
have  worked  it  out  for  your  supposed  6in.  mirror. 
Tour  value  (>.#.,  bv  the  rule  I  use)  is  H)63,  and  by 
it  (the  formula)  '0621,  which  looxs  as  if  you  were 
somewhere  about  the  mark.*'  In  other  woids,  the 
rule  seems  to  be  an  approximation  to  tlie  1000th 
inch,  which  is  near  enough. 

Now,  as  to  Dr.  BLastings'  letter,  which  «0.  Y." 
and  Mr.  Brariiear  have  kmdly  got  for  us  (see  20184, 
p.  357).  First,  he  mys,  *'  Thus  we  see  that  the 
mathemata'oal  optician  is  right'*  f2nd  coL,  20  lines 
from  bottom).  From  this  I  understand  that  the 
rule  "  O.  y.^"  from  mathematical  reasoniag,  and 
I  from  practical  experiments,  believe  to  be  correct, 
is  correct  in  Dr.  H.'iiopinion^  therefore  a  speculum 
that  does  not  conloim  to  it  is  not  perfect  as  to  its 
correction  lor  aberration.  But  now  foBows  the 
difficulty  in  Dr.  H.'s  mind  as  to  the  practical  carry- 
iogoatofthis  form  of  testing.  He  says,  *'Butit 
should  not  be  overlooked  ttiat  by  no  purely  ex- 
perimental method  can  one  find  the  point  0."  My 
answer  is :  We  do  not  depend  on  finding  the  point  Cf. 
saactly,  or  at  all,  for,  practicallv,  whether  we  test 
from  the  point  0  or  a  little  before  or  a  little 
briiind  it,  there  is  no  perceptible  difference  in  the 
ratio  of  the  zones'  fod  as  siven  by  the  rule,  so  that 
we  need  not  trouble  ourselves  about  the  point  C  to 
an  inch  or  two,  and  surely  any  amateur  can  put 
the  edge  of  the  shutter  opposite  the  hole  in  the 
chimnsy  to  an  inch  or  two ;  for  the  shutter  being 
an  inch  irom  the  point  0  makes  no  diff ssenoe  in 
the  ratio.  I  am  quite  sare,  for  I  have  tested  hun- 
dreds (perhaps  thousands)  of  times  without  ever 
behig  careful  to  an  inch  in  having  the  shutter-edge 
opposite  the  hole^  and  I  have  never  detectsd  aay 
difference  in  the  ratio  of  the  zones'  fod,  whenever 
I  have  put  the  shutter-edge  within  these  limits, 
and  I  am  sure  I  should  have  detected  any  differ- 
ence had  there  been  any  perceptible.  Therefore, 
as  we  do  not  depend  on  finding  the  point  0  to  oom* 
menoe  asmsarint^  from,  the  deduction  of  '*  O.  Y." 
has  no  appliotwn  to  this  mode  of  testing.    He 


says,  '^TTnlesB  Replace  of  the  radiant  point  can  be 
aneningly  decided  upon,  this  method*  of  parabo- 
isation  Is  totally  uselessj  for  a  very  slight  change 
in  podtion  may  give  either  double  or  quadru^e 
abetmtion"  (3rd  coUunn,  17th  line  ftom  top). 
Now  I  will  go  down  the  cellar  (Jiterally),  and  put 
all  this  to  the  test  of  fact  on  a  Izin.  qpecniain,  and 
let  all  our  amateurs  know  the  result  when  I  come 
back. — ^WeU,  I  have  come  up  from  the  ceXtut,  and 
can  now  reassure  our  amateur  friends  that  fbey 
need  not  be  afraid  that  (his  beautifully  simple  way 
of  testing  by  tho  zones'  fod  has  suffered  under  the 
most  severe  testing,  which  I  will  now  describe  by 
the  aid  of  a  diagram,  which  will  help  to  show  our 
land  jnathematical  friends  what  is  the  question  we 
have  asked  them  to  heli>  us  to  decide.  Let  S  be  the 

riUum  and  A  the  radiant  point,  Le.,  the  hole  in 
ehimncy ;  now  let  1,  2,  3,  4.  5,  6  0  represent 
the  resnective  fod  of  the  zones  No.  1,  2,  3,  4,  6,  6, 
into  which  our  speculum  is  divided ;  now  the  fod 
1,  2,  3. 4,  5  0,  have  each  a  certain  distance  from 
6  0,  wflioh  the  rule  gives  us.  I  find  the  most  con- 
venient way  of  measuring  this  is  to  set  the  Index 
to  the  distance  obtained  by  the  rule  for  ^e  focus  of 
the  zone  No.  1 ;  we  then,  by  the  adjusting-screw 
set  the  edge  of  the  shutter  to  the  focus  of  zone 
No.  1 ;  therefore,  0  on  the  scale  ought  to  be  the 
focus  of  the  centre  of  the  speculum  for  the  radiant 
point,  if  tiie  speculum  is  parabolical. 
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Now,  tius  is  the  way  we  find  the  point  where 
the  fCsus  of  the  centre  of  the  ^>eculum  is,  and 
where  we  have  to  start  from  for  our  measure- 
meats  ;  We  have  now  oolv  to  find  the  fod  of  No. 
2,  3,  4,  and  5  zones  bv  tne  measuring  screw,  and 
we  see  at  once  if  they  correspond  with  the 
calculated  distuices,  and,  conseanently,  have  the 
proper  ratio  among  themselves.  U  they  have,  then 
our  speculum  is  perfect  as  to  the  correction  for 
abesration.  Now,  if  bv  moving  A  to  B,  so  as  to 
throw  the  zones*  fod  to  D,  the  ratio  between  the 
iodoi  the  aoaes  is  perceptibly  altered;  then  we 
mast  be  vary  careful  to  have  the  shuttsr  exactly 
oppodle  the  hole— Le.,  at  the  same  distance  from 
the  speculum.  Now,  **  0.  Y."  and  Dr.  Hastings 
seem  to  think  that  a  very  minute  deviation  from 
equality  in  distance  from  the  speculum  between  the 
radiant  point  A  and  the  shutter,  will  make  all  the 
diflsrence  between  the  rule  where  double  the  fMus 
is  Ike  divisor,  and  the  rule  where  four  times  the 
focus  is  the  divisor.  If  this  be  so^tiien  this  test  is 
almost  useless  and  unreliable.  Well,  now  I  will 
tell  them  the  facts  of  the  case,  as  I  have  just  proved 
down  the  cellar.  I  took  a  12in.  speculum  whose 
figure  and  ratio  of  zones'  fod  I  was  well  acquainted 
with.  I  set  the  testing  apparatus  so  that  the 
shutter  should  be  exactly  the  same  distance  Irom 
the  speculum  as  the  hole.  I  carefully  measured 
the  zones*  fod,  and  found  them  to  oe  exactly  the 
same  as  when  I  had  many  times  before  measured 
them,  witli  the  shutter  at  a  more  convenient  dis- 
tance from  the  si>eculum— i.e.,  aboat  opposite  the 
middle  of  the  chimney,  say  about  lin.  from  the 
hole  further  from  the  speculum  (for  I  bare 
never  been  particular  to  ^in.,  and  I  shall 
be  less  particular  in  the  future,  lor  an 
inch  or  two  makes  no  perceptible  diffsrenoa). 
I  have  no  doubt  a  slight  difference  is  made  in  the 
ratio,  by  thus  moving  the  shutter  and  radiant  point 
an  inch  or  so ;  but  it  la,  perhaps,  only  l,000,0<>Oin., 
which  I  do  not  think  we  need  attempt  to  mea- 
sure. Bat  I  thoimht  I  would  put  the  test  to  a 
severer  test,  as  to  its  utility,  and  reHahiHty,  and 
certainty,  so  I  put  the  shutter  3in.  from  the  hole 
farther  back.  I  measured  the  fod  of  the  zones, 
and  found  no  perceptible  difference  in  thdr  ratio, 
and  this  is  the  point  in  dispute  as  affectixigthe 
reliability  of  the  test.  This  experiment  made  me 
rejoice  lor  the  amateur's  sake,  for  I  could  now  teU 
hun  if  he  only  put  the  shutter  within  3in.  of  the 
hole,  he  could  use  the  rule  with  confidence,  as 
bemg  practically  perfect,   and  need  not  spend 


twe^e  months  of  Lis  tiaie  in  studying  the 
shadow  test,  and  then  be  only  able  to  auess  some- 
where near  the  parabola.  But  to  male  certainty 
doubly  certain,  I  thought  I  would  put  the  shutter 
double  3in.  away,  so  f  pnt  it  by  gueas,  as  I  felt 
confidence  in  the  rule  hololng  good  at  that  ttrthnce. 
I  measured  the  zonee'  fod,  and  found  no  perceptible 
difference  te  their  ratio.  I  measured  tne  distance 
between  the  shutter  and  hole,  and  found  it  to  be 
Tin.  So,  now  all  I  can  say  to  the  amateur  is  that, 
if  he  cannot  adjust  his  shutter  to  within  a  few 
inches  c<  the  radiant  point  (the  hole),  he  has  no 
businestto  attempt  speculum  makteg:itwSBot  suit 
hiscHMW^r*  What  I  should  adiim  awj  amateur 
is  to  ]^  the  shutter  about  opposite  to  tte  middle 
of  the  cUmney,  or  a  little  fufthar  awaj  for  con- 
venienee  sake,  and  he  need  net  fear  the  resulte 
bdng  practieally  altered  from  the  exact  truth.  I 
thus  have,  at  the  earnest  request  of  *<  O.  Y.," 
looked  into  this  subject,  and  fed  that  he  and  Dr. 
HasUngs  have  not  exactly  comprehended  what  we 
pmotifalamateuaMkedof  them  to  deddaforui 
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by  milhtiDAiloa  :  tbty  h%r%  bttn  to  a  great  d«al 
off  trouble  to  oblige  uf ,  and  1  am  tbaakf ol  to  have 
their  help ;  they  ba^e  pruYed  the  mle  to  bold  good 
whin  the  ihutier  li  •saotly  at  the  eame  dlatanoe 
fvom  the  ipeottlum  ae  the  radiant  point.  I  haye 
proted  eiperlmvntally  that  the  mle  holde  good  to 
alt  praottoal  end§  when  the  ehntter,  lor  oonTenienoe 
•akei  ti  a  few  inrhei  further  from  the  ipecolnm 
than  the  radiant  point ;  therefore,  we  need  not  be 
aniioui  where  we  place  the  ibntter  within  reeeon. 
I  wtU  try  to  show  thii  in  another  way :  soppoee 
we  hare  a  ISin.  parabolical  fpeoolom  of  very  inort 
foeut^i.e,*  where  the  aberration  ie  a  great  deal, 
lay.  *l06t  which  wee  the  oaie  with  one  tpeonlom  I 
had  to  teit.  Now  it  li  evident  that  to  obUterate 
thii  aberretion,  which  it  hae  at  double  its  foons  (i.e., 
the  lo-called  centre  of  currature),  we  mntt  remove 
the  ladiant  point  to  inch  a  dietiiioe  that  the  raya 
will  iM  practioaUy  parallel,  which  will,  aooording  to 
our  innpoeiUon  of  having  a  parabolical  speculum, 
oauae  fiie  raye  from  all  the  lonee  to  meet  in  a 
point :  ngr  thia  dietanoe  it  6,(K)0  yards.  Now,  it 
ukei  the  motiog  of  the  radiant  point  6,(K)0  yards 
lo  abUterate  *105  of  aberration.  How  little,  then, 
must  the  movement  of  the  radiant  noint  or  shutter 
a  few  inchee  alter  the  aberration  if  6,000  yarde  are 
required  to  obliterate  the  aberration  of  about 
S«iOln.  The  same  reasoning  appliee  whether  we 
move  th%  shutter  or  the  radiant  point,  for  they  are 
laUted  to  one  another. 

I  am  much  obliged  to  *<  O.  Y.."  Mr.  Brashear, 
and  Dr.  Hastings,  and  all  others  who  have,  I  think, 
with  much  trouble,  proved  the  rule.  The  thanks 
of  all  amateurs  are  aue  to  them  for  their  contribu- 
ttoDB.  T6  Mr.  Oalver,  also,  our  thanks  are  due  bv 
l^ii^fiij  at  ao  p«rf ect  a  speculum  to  test  the  rule 
by.  I  may  add  that  every  speonlum  of  his  I  have 
enminedbae  its  edge  gooo.  He  has  oertainl;r 
d  thia  dil&oulty,  and  need  not  make  his 
|in.  larger  than  ordered,  with  the  under- 
thai  the  edge  is  bad,  and  must  be  stopped 

Again,  it  does  not  do  to  depend  on  the  "  rolling 
ba^*'  of  the  edge  to  make  up  for  the  under- 
OfliTMtiffli^  of  the  oUier  pert  of  the  speculum,  and 
thua  wok  to  a  rule  that  underoorreots ;  a'*  rolling 
ba^**  edge  ia  worse  than  useless  with  a  high 
power  and  a  small  object  (a  star) ;  it  is  oonfusing 
to  file  image.  A  speculum  to  be  good  must  be 
good  to  the  edge  and  regular  in  its  curve  from  edge 
to  oentre.  A  speculum  to  be  perfect  must  have  all 
Ala,  and  its  tones'  f  od  corresponding  to  the  ratio 
given  by  the  rule— divide  the  square  of  the  semi- 
SameCer  by  double  the  focal  length  of  the  speculum 
te  parallel  rays.  a.  A.  Waaaell. 

Aiddenbrook  Villa,  Love-lane,  Stourbridge. 

ABKBBATION     OF    A     MIBBOB-OOM. 

BXVATION  AliTAZIMUTH        AND 

BaVATOSBAXi   —   OBOWN  OLA88 

AOHBOKATI81C    —    TBANSIT  OF 

YSVT78:   A  SXroaBSTION. 

[20242.]— Thb  formula  for  computing  specular 

abefration,  obtained  by  <*  W.  H.  (>.,*'  is  in  agree- 

mant  with  my  result    I  do  not  see  the  neoetsity 

for  using  a  large  and  email  pin  the  equation.    Is 

it  a  mlaprint  ?   The  final  result  ia  better  expressed 

in  tba  form  of  two  fractions  than  by  one.    We 

tbcn  hava  .— 

y   2p^   2/  ^15/^ 

The  iliat  quantity  is  the  same  formula  as  used  by 
Mr.  Waaaell— vis.,  the  square  of  the  semi-anerture 
dividad  by  twice  the  focus,  and,  oonseauentl^  four 
tiroo*  the  focal  <>rror.  The  F^i^jod  term  is  the 
sqanjo  of  tli«  Uf«t  di  videti  by  if\  and  is  therefore 
too  imiiil  to  bo  fA  any  practical  use.  Henoe  the 
0Sfitf%l  tmf*botk  aberration  is  fcbown  quite  near 
enough  by  tint  iint  tenia.  ,.    ,   ^      ,, ,, 

Wr.  Urubb*i  mniititfii(r,  dewtxbed  by  "More 
Lijiht/*Ssiaiatlcftl  in  urindpl^  with  "  SmeaAon'a 
Illock  '*  I  but  we  ibould  not  bo  justifled  in  oon- 
clutUiiie  that  beoaaui  he  bJi^  madd  a  stand  of  this 
kind  ho  claims  to  Im*  thw  ijivniifor  of  the  principle. 
When  looktojT  ovor  *^]l*n.»*CyclrppiBdia,''  I  was 
f^w^k    with   the    itioftiIn«aii    and   simplicity   of 
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Ifjl^j^**  M»l  maJa  a  rough  sketch 
a  t^M4M»MK  ao  thai  in  oaae  Mr. 


Qodfrey  has  not  also  done  the  same,  it  may  be 
used.  The  stand  ie  certainly  auperior  in  atability 
and  oompaetness  to  the  one  figured  by  '*Hore 
Light"  Scarcely  any  deecription  is  needed.  The 
short  cylindrical  block  C  ia  split  in  the  manner  of 
**  More  Light's"  diagram;  and  the  upper  half  may 
be  swung  round  on  the  lower  till  the  vertical  axis 
is  brougnt  into  the  position  of  the  polar  axis.  This 
upper  half  earned  the  divided  drme  and  tangent- 
wheel,  upon  which  reets  the  foundation-plate  of 
the  vertiod  circle  standards.  The  horiaontal  tan- 
gent-screw is  clamped  hj  a  set-screw  pressing 
against  the  block  X.  This  block  also  forms  the 
fulcrum  of  a  frame  oairying  the  vertical  tangent- 
screw.  This  screw  is  ohunped  by  a  set-screw 
pressing  on  the  fonndaticn-|date. 

Smeaten's  principle  may  be  applied  to  the  ordi* 
nary  altazimuth-stand  at  very  little  coet ;  and,  con- 
sidering the  usefulness  of  the  combination,  it  is  a 
wonder  that  it  is  not  more  commonly  used. 

As  one  of  thoee  who  has  read,  with  considerable 
interest,  Mr.  Penny's  original  tiieoriee,  I  regret  to 
see  the  sentence  with  which  he  concludes  his  second 
paper.  I  presume  the  ''other  plan  mentioned  in 
No.  1,*'  refers  to  his  method  of  uniting  coloured 
rays  by  two  lenses  of  the  same  matnial.  An 
objeet-gUua  producing  achromatism  (so  called)  by 
parallelism  of  the  coloured  rays  is,  I  think,  almost 
useless  in  comparison  with  the  ordiziary  form.  The 
perfection  of  an  o.g.  depends  on  the  precision  with 
which  all  the  rays  are  united.  If  Mr.  Penny 
thinks  the  action  of  crown  and  flint  can  be  suo- 
cetafully  imitated  hj  tme  kind  of  glass  only,  why 
does  he  not  give  a  combination  by  which  the  truth 
of  the  theory  may  be  tested  ? 

May  I  be  allowed  to  offer  a  suggestion,  which,  at 
this  period,  may  not  be  conddsrea  inappropriate  P 
As  months  roll  on,  the  time  for  the  transit  of 
Yenus  will  arrive ;  and  in  the  beginning  of  next 
year  we  hope  to  read  fuU  details  from  those  who 
dwell  where  it  will  be  well  seen.  Would  '<  our" 
able  and  courteous  '« F.B.A.S."  object  to  write 
one  or  two  articles  deeoribing  the  different  methods 
of  obtaining  the  wolKt  parallax,  what  parts  of  the 
area  of  visibility  are  socially  adapted  for  each, 
and  any  other  mattera  incidental  to  the  coming 
Transit.  Such  information,  in  the  lucid  style  in- 
eeparable  from  "  F.B.A.S.,"  would  enable  anyone 
to  read  published  acoounta  intelligently. 

June  26.  Orderlo  Vital. 


BDQINa  FIiATS. 

[20243.]— Ab  the  subject  of  edging  flats  has 
frequently  been  started  in  our  journal,  perhaps  I 
may  be  allowed  to  describe  my  own  method  which, 
though  perhaps  not  new,  is  original  so  far  as  I  am 
concerned.  1  first  turn  in  the  lathe  a  piece  of 
wood,  6in.  or  Sin.  long,  and  Uin.,  or  whatever  the 
minor  axis  is  desired ;  cut  this  at  an  angle  of  45"  ; 
about  the  middle,  fix  a  suitable  piece  of  glass  with 
pitch  or  other  cement  between  the  two  parts  of 
wood,  then  grind  glass  down  to  wood  all  round; 
this  givee  the  outline  of  glass  accurately,  also 
angles  at  ends  aa  well  aa  preaervin^  edge  from 
nippling.    I  grind  on  an  ordinary  gnndatone. 

Ootawold. 


OOYBITTBT  TBIOYCLB,   WITH  WBST- 
BOFF  8BAT. 
[20244.1—1  nrcLOsa  photo,  of  Coventry  rotary, 


withaeat*<0to  Weatropp."  It  will  explain  itaelf ; 
but  one  thing  must  be  borne  in  mind— viz.,  that  it 
is  essential  to  keep  the  webbing  strained,  so  that 
full  power  may  be  obtained  over  the  treadlee ; 
therefore,  I  have  a  ratchet  on  the  right-hand  side 
of  the  seat  to  tifrhten  it  up  when  stretched. 
Cheltenham,  June  30th.  U.  JelSrey. 

SIBCFLB  PBHX  CHUCK. 
[20245.1-1  POBWABD  drawing  of  a  simple  drill- 
chuck  in  which  drills  can  be  regulatedto  a  nicety 
by  the  four  let-screwa  at  the  back.    The  drawing 


ahowa  the  ahank  of  drill  and  thimble  pirallsl ;  bet 
it  ia  better  to  t^>er  the  shank,  or  cone  thetmide  of 
thimble  to  allow  freedom  of  action.    When  the 


ti 


drills  are  the  same  diameter,  the  thimble  may  be  dis- 
pensed with.  Perhaps  one  or  more  of  yoor  on- 
respondents  would  help  me,  through  your  eofaanss, 
to  true  the  rim  of  a  tricycle,  which  is  evcty  way 
(not  the  drde)  through  an  upset,  bent  aidewaji. 

0.  Townley. 


CHIKB-OLOCX  MAHXNa.-m. 

[20246.]— Tbb  barrda  being  finished,  themsin 
wheels  may  now  be  fitted  on.  They  should  fit  the 
arbor  well,  but  not  too  tight  to  prevent  them  tam- 
ing freely.  They  «iu  secured  In  their  phu)ebya 
key  ;  the  way  ahown  in  Fig.  3  ia  the  uaual'One.   A 


square-bottomed  groove,  the  thicknees  of  the  key, 
is  turned  in  the  arbor,  one  side  of  it  being  floih 
with  the  main  wheeL  The  key  Fig.  4  is  then  fitted 
to  it,  and  secured  by  a  screw  tapped  into  ^ 
wheel.  The  second  plan  is  to  fit  a  brasseoOet 
over  the  arbor,  press  ft  close  up  to  the  wheel  sad 
drill  a  pin-liole  riffht  through  ooUet  and  arbor,  and 
fit  a  pm  in  tightiy.  The  dicks  and  apiii^  for 
winding  must  now  be  made,  and  fitted  to  the 
wheels.  Having  completed  this,  the  barrela  are  ready 
to  be  placed  in  the  frames.  DriU  out  the  banel 
holes  a  trifle  smaller  than  the  nvots,  and 
carefully  broach  them  out  to  fit.  In  broach- 
ing out  pivot-holes,  it  is  neesaaarr  to  iasme 
a  good  bearing  hole  that  the  two  holea  ahould  be 
parallel  with  one  another.  The  broach  ahould 
therefore  be  tested  by  placing  a  square  on  the  dock 
frame,  when  it  will  be  seen  whether  it  is  sausre  or 
not,  and  a  little  side-pressure  applied  while  tun- 
ing the  broach  in  the  hole  will  bring  it  risht.  u 
all  good  work  the  pivota  are  fitted  tightly  by  the 
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euttiDg  broach,  and  alterwardt  freed  by  a  round 
broach,  which  burnishos  the  hole,  and  insures  it 
being  perfectly  round.  The  round  broach  should 
be  kept  well  polished,  and  a  little  oU  used  with  it. 
I  hate  omitted  to  mention  that  the  going-barrel 
must  have  the  going  or  maintaining  power  ratchet 
fitted  between  the  barrel  ratchet  and  the  main 
wheel.  It  should  have  about  160  or  1 80  teeth,  and 
the  teeth  must  be  turned  the  opposite  way  to  those 
in  the  barrel  ratchet.    See  Fig.  1. 

Fi^.  3  will  show  the  arrangement  of  the  hour- 
attikisg  train,  and  I  will,  in  my  future  papers, 

g've  drawings  of  the  goins  and  chiming  tram  ;  but 
r  this  week  we  will  confine  ourselves  to  Pig.  3. 
The  barrel  and  its  wheel  have  already  been  de- 
leribcd.  The  piaion  1  has  twelve  loaves,  and  is 
dtiven  b^  the  main  wheel  A  of  144.  Its  back 
pivot  projects  through  the  frame  to  carry  the  brass 
pinion  F,  which  drives  the  locking-phite  £.  The 
pin  wheel  B  of  80  is  attached  to  the  arbor  by  a 
brass  collet  soldered  on,  to  which  the  wheel  is 
riveted.  Eight  pins  are  put  round  the  web  of  the 
wheel  at  equal  distances  from  each  other  to  lift  the 
hour- hammer.  The  pin  wheel  drives  the  pinion  J 
with  10  leaves,  upon  whose  arbor  the  pallet  foddng- 
wheel  C  of  72  teeth  is  fixed.  It  will  thus  be  seen 
that  the  wheel  C  makes  one  revolution  for  every 
blow  of  the  hammer.  The  pinion  K,  with  8  leaves, 
is  driven  by  0,  and  the  warning- wheel  D  is 
attaohed  to  its  arbor.  The  warning- wheel,  in  its 
turn,  drives  the  fly  pinion,  the  front  pivot  of  which 
Tuns  in  the  frame  as  usual ;  but  the  back  pivot  is 
run  in  the  cock  L  to  allow  of  a  longer  fly  being 
used  than  could  be  pot  in  any  other  way. 

Havinff  thus  briefly  explained  this  train,  we 
come  to  the  pinions.  Theee  are  made  out  of  ordi- 
nary pinion  wire.  They  are  sized  from  the  wheels 
by  the  sector.  Having  obtained  the  wire  the  correct 
size,  we  will  commeaoe  with  the  first  pinion  of 
twelve ;  cut  off  a  piece  of  wire  long  enough  to 
make  the  pinion ;  turn  or  file  off  the  leaves,  except 
just  where  the  head  of  pinion  is  wanttd ;  set  the 
innion  perfectly  true,  and  turn  the  arbor  true ;  the 
pivots  should  also  be  turned  down  a  little  larger 
than  they  will  be  when  finished.  Face  up  the 
sides  of  tne  pinion  perfectly  flat,  and  smooth  them 
up  with  a  fine  file.  The  leaves  of  the  pinion  next 
require  smoothing  up  with  a  rounding-off  file,  and 
the  bottoms  of  the  spaces  squared  out.  Yon  need 
do  no  more  than  just  clean  the  drawpfaite  marks 
ont«  Next  smear  the  pinion  head  over  with  com- 
mon soap,  to  prevent  scaling ;  heat  it  in  a  dear  fire 
to  a  bright  rea,  and  plunge  it  in  clear  water  that 
has  just  had  the  chill  taken  off  it ;  harden  head 
arbor  and  pivots ;  do  not  make  it  too  hot  and  get 
head  arbor  and  pivots  evenly  heated  before  you 
harden ;  temper  by  fiaring  over  a  gas- flame.  The 
correct  temper  is  known  by  the  oil  on  the  pinion 
taking  fire,  and  remaining  alight  after  being  with- 
drawn from  the  flame.  Blow  the  oil  flame  out. 
and  allow  the  pinion  to  cool :  a  smooth  file  should 
now  just  out  it.  The  pinion  will  now  probably  be 
considerably  out  of  truth.  To  set  it  true,  mark  the 
high  side  with  a  piece  of  chalk ;  lay  it  on  a  smooth 
•take,  and  pene  the  side  opposite  to  the  chalk- 
mark  with  a  light  peneing  hammer :  use  the  hammer 
Sntly,  ^ving  the  pinion  a  few  L'ght  blows,  and 
en  tr>in^  it  in  the  lathe  sgain.  If  still  out  of 
truth,  continue  the  peneing  until  the  pinion  runs 
true.  To  polish  the  head,  cut  a  piece  of  soft  wood 
to  fit  the  spaces,  and  use  fiour-emery  mixed  into  a 
paste  with  oil  to  polish  with. 

W.  Baldwin. 

110,  Bichziond-road,  Dalston. 


THB  TXTBXI8H  OB  HOT  -  AIR  AND 
VAFOUB  BATH,  AHD  THB8CIBNTIFIC 
FBIN0IPLB8  ON  WHIOH  IT  SHOULD 
BB  CONSTBUOTBD. 

{Continued  from  p.  379.) 

[20247.]— Haviko  now  satisfied  myself  that  I 
hsd  mastered  the  ptrinciples  of  the  hot-ur  bath,  I 
decided  on  converting  a  recess  at  the  side  of  the 
chimney,  and  the  portion  of  the  room  adjoining, 
into  a  chamber  for  either  hot  air  or  vapour. 

I  extended  it  into  the  room  by  a  wooden  parti- 
tion, which  had  a  small  window  fitted  to  its  door 
to  ffive  lisht  (a  reference  to  Fig.  3  will  make  this 
plain),  liy  bathroom  was  thus  7ft«  Sin.  long, 
4ft.  6in.  across,  and  10ft.  high.  The  furnace  wae 
at  the  comer  near  the  door,  marked  F ;  in  the  op- 
posite comer  was  a  shower-bath  S,  and  there  wa» 
room  to  place  a  sitz-bath  when  wanted.  There 
was  a  small  table,  with  basin  and  other  conveni- 
ences for  washing,  and  a  comfortable  cane-ohair 
tfaskt  I  brought  home  with  me  from  Bombay;  it 
palled  out,  and  made  into  a  comfortable  couch,  and 
it  was  a  luxury  to  sit  in  it.  I  used  this  chamber 
aa  my  daily  washing-room ;  but  it  was  of  an  even- 
isff  always  ready  to  receive  a  bather;  and  the 
ohudren  soon  got  to  enjoy  and  look  for  their 
vapou>bath.  I  had  an  iron  gas-pipns  passed  acrosn 
the  table,  with  two  T-pieoes  and  nipples,  so  that 
by  an  inoiarubber  tube  I  could  have  a  light  if  I 
used  it  after  dark ;  or  light  a  small  gas-stove,  and 
get  warm  water  readily  for  shower  or  sitz-bath ; 


a  tap,  leading  from  the  large  cistern  of  water  on 
the  roof,  supplying  cold  water  ad  libitum,  as  a  pipe 
from  it  led  mto  the  dressing-room  in  that  comer. 

To  show  the  arrangement  complete,  I  give  an 
elevation  of  it  in  Fig.  12.     I  found  it  to  answer 


well,  and  used  it  while  I  remained  in  England. 
The  alteration  I  made  in  the  burners  of  the  gas- 
stove  obliged  me  to  raise  the  chambers,  and  add 
another  one  on  which  the  two  upper  ones  stood,  snd 
inside  which  was  placed  the  gas-stove.  This 
cylinder  was  about  ^.  high,  and  at  ita  base  it  was 
cut  into  a  number  of  arches,  through  which  the  air 
in  the  apartment  was  drawit  into  the  outer  chamber 
and  thence  discharged  through  the  stove-pipe  into 
the  chimney.  By  this  arrangement  the  lowest,  and 
oonsequently  the  ooolest,  stratum  of  air  was  oon- 
stantiy  removed,  and  thus  the  temperature  could 
be  made  equable,  and  as  high  or  low  as  the  bather 
chose.  £|y  use  of  a  damper  in  the  stove-pipe, 
which  was  of  considerable  length,  as  it  first  passed 
up  to  the  ceiliog,  and  by  an  elbow  along  the  upper 
comer  of  the  wall,  through  the  wall,  whioh  was 
the  s^de  of  the  recess  mto  the  chimney,  the 
draught  could  be  regulated,  its  great  length  gave  it 
great  power.  It  might  very  well  be  called  the 
zoul-air  extractor. 

I  utilised  this  for  many  purposes  besides  bathing. 
A  very  slight  fiame  gave  me  a  dry  air  for  drying 
chemical  precipitates ;  by  placing  a  large  tin 
canister  with  a  hole  in  its  cover,  and  its  bottom  to 
fit  the  stove-pipe,  I  made  a  drying-closet,  which 


answered  fairly  for  cT>emioal  purposes.^  It  was 
also  admirable  for  drying  any  small  article  var- 
nished. It  was  a  japanning  closet,  as  illustrated 
in  Fig.  13. 


The  bath-room  and  apparatus  I  have  described 
answered  well ;  and  as  the  stove  was  easily  moved 
from  under  the  arched  cylinder,  I  could  give  a 
vapour-bath  by  simply  placing  a  saucepan  over  a 
three-legged  support,  under  wnioh  was  placed  the 
gas-stove.  The  air  from  its  combustion  mixed 
with  the  steam,  and  soon  added  to  the  heat  of  the 
bath-room. 

To  create  a  ventilating  current,  I  placed  a  simple 
single  fiame  Bun  ten  burner  in  the  hot- air  apparatus, 
and  it  caused  sufficient  draught  throush  the  outer 
chamber  and  the  stove-pipe  to  thoroughly  ventilate 
it.  Cold  air  to  any  extent  came  in  through  the 
inner  chamber,  according  as  the  connection  with 
thn  air  outsids  was  open  or  closed. 

For  most  purposes  the  apparatus  was  very  effec- 
tive. After  a  whUe,  it  caused  the  seams  of  the 
wooden  partition  to  open.  I  fell  back  on  my  floor- 
doth.  An  old  one,  wnioh  was  becoming  shabby, 
was  used  to  line  the  whole  of  the  woodwork.  As, 
after  a  vapour-bath,  it  remained  moist,  I  prohibited 
vapour -baths  till  the  lining  was  as  dry  as  a  bone. 
I  then  gave  it  a  coating  of  linseed  oil,  prefwured  in 
the  same  way  as  sailors  do  to  make  otlskin  coats 
for  themselves,  and  with  this  I  painted  it  over 
very  carefully,  laying  it  on  evenly,  and  allowing 
no  drip.  Thiree  coats  of  this  were  followed  bv  a 
coat  of  white  zinc  paint,  whioh,  when  thoroughly 
dried,  received  a  final  coating  of  coachmaker's  var- 
niih— which,  after  a  vapour-bath,  could  be  rubbed 
over  by  a  sponge,  and  the  condensed  moisture 
removed. 

The  whole  arrangement  did  not  cost  £5,  and  was 
quite  as  good  and  efficient  as  the  expensive  con- 
trivances whioh  a  professed  gas  engineer  or  a 
builder  would  have  charged  from  £30  to  almost 
any  amount,  according  to  details  and  finish. 

I  will  now  briefly  recapitulate  the  essentials. 

1.  You  must  have  a  perfectiy  air-tight  apart- 
ment of  moderate  size,  not  a  small  box  not  much 
bigger  than  a  coffin. 

2.  You  must  have  an  efficient  heating  apparatus 
under  your  pwu  control,  so  arranged  that  the 
heated  air  comes  from  outside,  and  Ib,  therefore, 
pure. 

3.  You  must  have  an  escape  for  the  impure  air 
and  products  of  combustion ;  and  not  merely  an 
escape ;  you  must  have  it  in  year  power  to  create 
a  draught  to  carry  it  off. 

4.  Yon  must  nave  the  means  of  lowering  the 
temperature,  so  that  you  need  not  leave  your 
bath  in  a  sweat.    If  you  do  so  yon  will  catch  cold 

6.  The  room  adjoining  your  bath  proper  should 
be  comfortablv  furnished,  and  free  from  draughts, 
and  yon  should  be  able  to  regulate  its  tempera- 
ture. 

Circumstances  obliged  me  to  go  abroad  to  a  place 
where  gas  was  not  procurable,  so  I  left  my  appa- 
ratus at  home  with  a  relation  who  was  good 
enough  to  give  it  house  room.  My  landlord  made 
me  take  out  the  tubes  from  the  walls  and  remove 
all  ^e  things  I  had  added,  and  place  the  room  in 
the  state  it  was  in  when  I  entered  the  house.  A 
bricklayer  and  plasterer  soon  did  this,  and  I  my- 
self repairod  the  paper  and  paint.  A  year  or 
eighteen  months  after  this  my  friend  got  into  bad 
hMlth,  and  wrote  to  ask  what  he  was  to  do  with 
the  apparatus.  I  desired  him  to  do  what  he  hked 
with  it,  as  it  was  not  worth  paying  rent  for,  and 


if  left  in  damp  might  deteriorate.  He  had  visiting 
him  a  friend,  the  captain  of  a  large  ship  trading  to 
America,  who  had  a  look  at  the  apparatus  and 
took  in  its  use  at  once,  and  said,  **  If  you  wUl  give 
it  to  me  ni  take  it  to  my  brother  in  America.  I 
think  it  will  just  suit  him :  he  is  just  the  fellow  to 
appreciate  a  dodge  like  that.  So  to  America  it 
went  about  the  year  1870,  and  was  found  uaef nl. 


4hi 


mJ<(iU'U  MXfMAXir^  Ur-j  W^IZLD  OT 


July  7. 1881 


«#.     J/    f       <'^     •  V**      i  ft     *     \ 

ii.*<i4*    *<(^<  ir««   Vf'    fc'    *■, 


fc»#'/*#^J  /  W#4l»«i  •'  ',  *  **    '*^- . '      '■   '•      /   It  *t .      '--. 

r* ^  ^^  itimAA  U^^i    •    '     .*,    ''      **    M*.'     *    '    '-*, 

«^/^**«  i   » /»./i  l«*/»*i|<'  «*     #i   0       4..   ;     »!,.,„     ^ 

iW*«</U  vf  til*  *#'^/*4  '/  *■*.  *'/fim  i'j^jf  •Mi.,9,  vKw-' 
%m  ^mtSf^ii^  •^^^wtH'.t  f0t%i»,t0  h*^  ;,*'...  ;;.  *,  , 
m*H^Un*\  'th^«*  t  \^*'*,*'m,  /rf  *  './  ».".*/*• 
0$»'iMtfm^  *4  0/*f#  .  »  |i.  w*  .  U.  ^***  *.'  jr ..» 
I««  mA  «,  l»i,  )«««A>'i  ir.ifc  fc  r  y^*»*  //*t  *■*'',  t'  ' 
|«Wff<M«  •M  »»>■■■  (hf/  /I  <4«*  r*^**  «.t  <  ^jf. 
fuftt^  Wl>#i  U<«i  |/f'y#'j  /»'//•/,.',■*-♦  y,  U  //.      i'. 

IM«  '/«*•,  (WV,  If0  (j|4«4  «4    J    (O'i't'i  «t/;v.«b  ,  «  ,    «t«  .^i 

i^/ Im  kljfif^wii  lift  ffk^it  J>  l/M^*'^  »*•  a^yi  iij  w^k 
4H  iu«/Mr««,  a  •Wfif/U  mtTMhy^t^u  >  ut  «>f  tlit«  t^fft  r/^/'  t 

it«»iuilfi  «<!»•«  u  iff  malfi.  ',»»•■  fti/rt' '|it{H>  «u;.,  -*ui. 
Jt  »l»tlMM  w«.  ttiAi  Diif  WMjl  1  >>•.  li  Y«//«iiijpU  f /rrn 
uf  Utti  all  iMfb,    Of  <viww,  U<. //tU  r  wr«iig«<Ui;uU 

llA'l  IIm  fiMilUff  Ml  imy  riiln  i  for  M/tun  iiowj,  tM/i  (a* 

mU.1'  k«Mi  ftii/j  iiit.oi/;Mii'lA  of  »<*y  «/iflv  niUmpU,  At 
Utfia*  U  llM  nw*  thrt/UxU    »nv    IWi*d  Ui«4  I   ioif<ht 

iHlii  an  MiirtiuU*  wfilftk  i  rjtrght  p«Ut»t;  but  X 
nlmiiit'^iuitl  liiiii  liiwi,  M  X  r  il  tUat  tha  fon»«  of 
«|t)iMMtM  irliUli  iMfuUl  U  •"w«tiu«Ud  wota  oviji*- 

U«t,  MmI  U*«i  t'lfhfiji'  jn^ttt,ffUH  UiiUd  not  O'i 
$Mhtttmt  Ui«4  KUitf  mmtn  iUn  ytnu^giy  oi  aU 
«4l>«4aUft  mii»4«  U*t  m/iiM  uii'iantob'l  m»4  ftppr«« 
Att»  iKcm  ,  ttiMi,  in'ifM^v*:r.  my  (M;Um|rt  to  oo  to 
liy  lloi  Auwtviir  wvMl'l  h«  «  f»  Jurn,  m  if  tb«r«  w«r« 
A  AttiimiiA  tm  »«i»tiiif/|tiir*ifu4  t}."]fra^tkalra4cluuiio 
«iiuM  ftMi  4fc«U«  MoUilktittMi*  wUUift  rol#bt  bo 
MUr  <»r  «i«4*f  (»•«,  Of  of  tiynn  nUnmii  for«,  aud 
4lfly«  Uii  MHntjiiir  {»»l<ifit*'«  uiit  of  th«  nu^rknt, 

a  lawaii)  fur  M«  (iiKMittMy  mui\  pnyuMut  for  b)« 
AalNiUfi,  at*  au  \utUmnm»i  iu  litvuiilVm  aid  an  aH 
l«i  |Nw*|Cf  "M  I  Imt  wUaii  tUy  ar»  pumiUuiU  to  kmk 
«#  tHu  a|if  Mpi»lloii  of  •MvfUiliu  jiffli«€i|^«i,  whl  ;b 
I  h'44  aio  IIm  |»i(ip44ty  of  ali  that  oao  a^^pU 
tktiM,  ttiay  a»n  a  |Niti  and  a  bar  to  prograM.  I, 
llMtiiloni,  oltffr  my  IUjim  rm  tJi«««  poluU  to  tbn 
MbU«  tbriHiKb  yniirtotuinnty  and  •hall  b«  i44iaMd 
(f  tbay  pf uv«i  iM*f  al  iu  any.  ttart b  Admi. 


XXOlOATIVa  SYMBOLS. 

[wnn  ].  Tnirnii  U  a  Rrnat  want  of  a  ihort 
mod«*  of  okprt* AiiiiK  oortatn  worda  or  iihraift  oon- 
taliilMK  a  ooiiipuiiiidad  mnAidaK,  whinh  are  ooif 
•Untiv  r»o»nilng  whou  wrltlii((  nn  many  ■ubjnoti. 
(  lii»iiilnal  Mtbiiu*  bail  alroady,  aiuoa  tua  tlitio  nf 
nui«»tUi«  adoiilod  ■vmboU,  tuob  aa  H,  O,  0,  N, 
Ao.,  to  r*|tr«Mht  byrtrogwn,  oiyami,  oarbon,  nltro- 

(\^\,  \ty  ,  but  tb»  mUuo«i  of  m»o}iauioi,  avon  now, 
•  alm.-t  nh)m)Vldod  with  lurh  a  ihort  way  of  ox- 
|»r»»iin|  IdiMii,  Wo  arti  romUnUy  writiog  of 
yania,  Nat,  tuobaa,  )m\iiida,  tout,  or,  Juat  aa  of  ton. 
K\t  inrttraa,  UU«a»  kdogmmmaa,  gmmm«»a,  wbioh 
ara  l^noh  m«»aauMi«.  Again,  w»  wrltt  of  atiuare 
Va«da.  or  fiH»l,  i\r  inolira,  of  ctibio  yai-da.  vVo.,  foot* 
Itouuda,  fH>|*tona,  adnata  motnw,  cublo  luatrva, 
lutilM-kOoxrammo*,  \o.  What  1  propoao  to  c*ta- 
liiUh  la,  by  c«Mnwon  t^niaant  and  uaaffn,  to  amploy 
a  Komau  t>a)Utal  land  awalhlha  luiUal  Mtvrdf 
tba  m«»aaura  «xr  Idoa  ftl^inlltiH),  wbauoTar  It  may 
t«a\«  tM  W  wrilian. 

tUwM  U%  V  alwaya  roaan  yarv\,  F  ^>ot,  1  inch, 
ri^nuudi  T  tvm.  m^^^^  Ut  Y*  rt»v«>^«ttta*iuait»yanJ% 
\  '  *^hUio  yaida,  t-^  aN^uara  fimt,  F*  cubic  ftvt.  lu 
UU  Mannar,  Ut  M^  U  l.*  ba  alwava  writtvu  to 
a\|M«M  mMi^  litraa,  and  graaantra  rc«i%^tiwlv. 
TV*  tba  t:i^bib  maatnrM  tbrr»  ara  auK^r\lmMl^« 
Ja  <s\Ma«vM*  uaa«  ttia  oun*^i»  ai»a  cr^m,  wh»ob  would 
Va  «^iM^»*iik«|^t  by  o  and  r.  In  tha  FtwoK  »r*- 
l♦^^  tb«4>»  a«i»  m\th>iiI  \SM«'tt,».\lv  U5nvU  multip  «» 
mU  »MV^iaaHtivtM  «tf  l^a  M.  U  U.  rh#a•m^a^i 
W  f»f»»m\t»d  b^  w^a^  i«  a^|Mty%a|r  W^v^  UM.  10 


•**<•   '-'--■  ^    J.-    '  •—    .J 

'/  ,*".     ^.K    £       *:  •  •»      ;     ■  •  T* 

»».  •-      '.V  u  *f   n-,  a.  ^- 

*'.•--*•   •      •*    i  ****-r*-  '   »■   ^  ^  * 

;     •■>      •  '  •.     ^   -^  T" 

>  .  >   y  .<  L  '^   '  c  3f   ^f .  I. -i  ii^^r  no:;- 

v^-t  '^  ev  iri  —    ■  *a  a^  «_  x_  n.  t-  I.  Zi-  Tt,  i-i- 

*.-l:  '4. «  «u««aw  m  «a^^  ■    -■■    laa  aaTcii  iftt  iLt 
V',. '  r  ',!  *j.aapy  trtajt  '.;  u.j'Maft,  a^ii  wi  .m  I 

Sir  iL'  vy  r  .'jwa,  ar  wa*«  k  aa  Aaan^'^e  tc 

'.  a  .  ^   v,l^i«t    laM:*-...aaL    te  aKp.'.y   £•»■« 

w/.-^,  ..oVr***  ajv  •aa.»«4fi  vish  Sitxy  ei:e.«ss.. 


tke  wotldorer,  for  yarn  in 

Ti  Si*  Xsrib  o<  Eigliai  "CJaptiin 

Ka^MT  Weatker  FoneaaU'*  ait  ae- 

'^OB^  "*f  a3  wfco  read  Cheo,  to  be  of  tho 

"  kbfe  naton,  and  be  oaly 

to  makeabook  oatoia* 


nsxiii^cr 


or 


143  .  %1VI  _ 
— — —  or 


',:,,V/>/j/,  '/.  't  oool  ^  be  wzitin  '  oU:, 
•Vy7  y  'Oli'i  ^  ;^'    ;_M    ^   Till-  li'i.V.SiV 
'Ot^^j-..^  C:iVlt 

7-  14-5.  *1 

In  tba  ]a«*  itin-tratim  tbe  nitmeraU  Mov  fke 
bar  b«i«^  dr 'ju?t«a  from  tbcao  abora,  tii>ir  tbc 
Moaibor  of  c^ph^^ra  (iut«^ai)  to  be  pUcad  beXoar, 
inataad  of  (Whng  with  ao  masj  doeuaala  aepa- 
rataly ;  if  they  be  banad  above  the  bar  of  tbe 
fraoOon,  tb*fy  t>**cor»e  iot^i^  below  it,  and  pkt 
%tf»a.  Af^aia,  eixipU^yiag  tAe  nuaesaXaia  ekctxie 
difitKiO,  WH  ean  wnre,  n^tead  of  a  Tott  beini; 
100.(;(MJ,fX>0  uuiea  cf  e^tromotive  focoe,  X  toU  b 
Fa  V4XX.,  1  nidifaTolt  «  Fa  XIV.,  1  microvolt  - 
Fu  II.  la  like  manner,  1  obm  «  Ba  YIXL,  1 
iuff((ohm  *s  Itu  XIV.,  1  miorobm  =  Ita  II.;  a 
oMthod  which  cerfeaioly  ayoida  the  wikiiag  of  vary 
maoT  aiphevR.  The  multiple  mtgcL,  and  sub- 
malUple  mwro^  muj  be  atao  apjdied  coaTaaiently 
thtaa :  X  aegaTolt  «  mmV.,  X  mioroTolt  a  ^^V.| 
1  moffobm  -^  mmO,  1  microhm  «  mmO.  I  tiiink 
this  anoTo  propoaala  deaerre  consideration  among 
HOUmtiflo  writers ;  they  cannot  be  called  conf  using. 

I  oannot  recommend  the  use  of  the  Greek  iKune- 
rah,  though  they  are  precise.  They  are  very  little 
kuown,  or  employed,  except  in  algebra  or  as^* 
uomT.  The  first  nine  would  sufS.oe  for  tiie  purpose 
herein  suggested,  adding  a  tenth  to  represent  6, 
which  is  absettt  la  Ureek  AWMvala,  but  may  be 
aiguiUe^by  i,  which  is  trolj  60.  Tham  the  Greek 
letters- 
CD  C  1?  fi  « 
o    (6)    7    8    9  10 

would  i^rasant  cipliers  respaetiTdy,  Integral  if 

{>lain,  docimal  if  barred  above  ;  if  tltey  were  oarred 
>oluw,  aa  in  Oiifc^  flMf  wonld  nf  resent  1,000 
times  more.  BhI  it »  very  donbtlal  whether,  sup- 
posing that  IM^OtO  waie  written  2e,  it  would  con- 
vey the  idea  soaiaaily  aa  2V.|  the  Roman  oharac- 
tor«  being  ao  vsB  knowa  and  accepted.  So  also 
•0000 1U5.  wriMas  4064.  instead  of  496 Vii.,  would 
not  be  oleartyaaifrahimdedfor  waniol  familiarity. 
If,  eleotively,  may  came  mto  use  lor  the  purpose 
herein  suggeataaL  thay  wauld  seiva  as  well  as,  or 
bettor,  than  tbs  Soaan  fatten. 

M.  JOnflon. 

FOBBOAJRS. 


«    ^    7    3    I 
12    3    4    6 


^  c  U  is  M,»  m«lM  ^emtlMtr^^  a  L 


[;^02«9.]^l3i  yaar  iaaw  ol  June  SOtk  **  A  FeUow 
of  the  H«^  AatocAonsieaX  Sodetj*'  nys,  on  p. 
a:7,  letter  Jtrili,  **  Tbat  so  one  bvBg  on  forst^ 
lh«  weatlwa  in  IheM  islands  43  houn  bi  advance, 
and  n«  vetini— ni^  of  iweteorologaead  ahange  for 
tUAt,  or  a«y  lungaa  period,  is  wortk  tba  ink  it  is 
vrnttea  with.** 

Now,  fat  tbobuft two  yanre  Oaftefta  Hewton  has 
Vubh:ih«Hl  baa  saoatkty  woatbar  lotooasts  in  the 
j\.\.A.<:,'  (  »  "  *kS*,  i^»  p«r  cent,  of  which  hare 
M\*r«]^  to  K»  abs.MuU'iy  correct.  He  afiirms  th&t 
tM»  has  di«cs>YthRHl  tho  oaujtee  which  ra^Ute  t^e 
wmd»  aud  waather :  that  ttev  are  aa  invariabia  as 
«bose  wbtch  mrulato  tiM  ^dea,  and  thait  wiU 
|c\?f<rappXiaM«eatbn  diapQnl  be  «m  cpotol^ 


AX.TT]CanT7M-LBWin 
eAft-LI«rKT~8KA£L 
^HTMAMO-lfKCKTWES-naSM  OIL. 

^  JK.  ^—'MmlimjMS  (qosy  47186,  jMge  336), 
a  pradaU  of  the  acima  of  fte 
cvwvett  m  ne  MSCBolyBls  on  the 
It  eertna)y  is  net 
carbonic  acid. 
Zt;A  >AA**  almost  dseervad  the 
£r»aME.Gr«y  (page  361),  bat  as 
I  ns  Aaeh  zi^smtad  m  bopefal  methods  of  pio- 
J*=3g  a.^BaBi!Bn  {qaerj  47143,  page  3S9},  I 
laaL  be  ^^if  tka  qi-zist  will  oonaBsicste mkh 
ne.  T20  maz^mrj  ^.i  thoae  who  have  endeatoHcd 
t»  ftvimat  simmim.  eccnomioaUy  have  Isehed 
&e  thrn^r*:  kBOwtedga  which  would  have  told 
tbarbow  ejsnah  a  pcMem  it  was. 

I  an  mmA  'aiiifeiHi!  by  Mr.  Spngve^  d«nrfo- 
ti?a  cf  L-v«*a  iHKuleaecnt  Osa-hght  (page  SO), 
Bad  tkaak  it  nay  beeome  very  importint.  I  am 
airxjd  the  a9««itT  of  it  is  not  very  grrat,  for  I  nw 
aa  aiaa^st  i'i^tioal  arraaf;cmeot  folly  twehe 
T«ars  at=.-«.  I:  waa  potemted  by  a  Mr.  Bogg,  who 
^ad  aa  e^**  in  Bcrmxngham,  and  consisted  ef  a 
HaY7i^*aU>Tpipa,  nxmottnted  with  a^hndar 
of  zut  p'stir^-ii'a  wire  g&u»9.  The  cmmft  of  air 
waa  obtIiB'!4  by  eavp'.v}  jig  a  amaU  fan,  aaditwaa 
*±»  xttttesd'y  for  hAvm^  aoaae  such  arraagemeat 
whiJi  prvfui*?d  rae  at  tho  tine  from  ada)^- 
iog  tke  kght  to  my  lantern.  The  iadnoad 
sir-ouxesit  of  Lewia's  azrangemaat  appnrs  to  be 
the  novel  featvr^  I  am doubtf al  whether  tbegu 
will  be  found  to  ut  v«ry  oonpletely  burned. 

I  am  one  cf  the  many  of  your  readws  who 
would  Ilk?  to  pr-^*ess  a  hand  dynamo-maeUDe,  but 
have  n«xthsr  the  time  nor  mechmioal  akilltocon- 
etruct  for  themaeXvea.  Why  doean't  eeoR  ap- 
pnatna-naker  take  advantage  of  B£r.  Tolann's 
or  similar  iijstnxTtiooa;  and  anpply  tkb  deaUfli- 
atnm  at  a  modFrate  cost  ? 

•*Free  OH"  (qoery  47222,  page  3W)  can  be 
dalenniiied  in  a  mixture  of  oil,  rosifi,  and  ^om\ij 
aa  ^yplioationof  thnfbUpwingprinctpieB.  Agwts 
the  stnff  vrith  hot  water,  se]mwta  the  aqweoni 
liquid,  wlxicfa  contains  Ibe  soap,  and  weigh  the 
reatdusl  o9  and  roein.  To  thia  miztve  addaloahoX 
and  a  few  drops  of  a  eolation  of  ^benolpi^fcfa, 
and  tiien  drop  m  caut^c  soda  ^gradually,  wfft  on* 
etant  afitation,  till  the  prodoetioB  cf  a  pemaoMBt 
idnk  tint  shows  the  roein-sclds  are  neutealteed; 
separate  tite  oil  from  ^e  aquoous  liqind.  aad 
weigh  it  If  it  be  merely  required  to  aetioitaiiiihe 
amount  of  free  oil,  the  preluoinary  tieatiueot  with 
water  may  be  omitted,  and  the  aample  at  <ye 
riiakenwith  alcohol  caustic  aodntiU  neuCi slimtffiiii 
occurs.  Bosin  oil  is  distinct  from  roab,  and  will 
not  be  separated  by  the  above  proeess ;  but  may 
be  acountdy  detertuned  by  aapeni^ring  fiuB 
samplaand  agitsting  the  aqneons  tohitfton  ef  Ike 
resultant  soap  with  ether,  wliioh  disecdvn  o^^ 
rotin  oil.  The  querist  wiU  find  fuU  detailaoian 
these  methods  in  the  2nd  volnmo  of  my  "  Oon- 
mercial  Organic  Analysis." 

Sheffield,  June  30th.  AI£red  H.  AlXon. 


SIKPLB  AND  €FHBAt>  PIBIS  OBTXOfOB. 

[2C261.1~Thb  simple  aad  ohakp  fire  deteetoc, 
described  by  K.  S.  Baztor  Hetter  2M43.  Ko.  SM), 
is  certainly  a  Tery  <devar  device ;  but  he  may  be 
interested  to  know  that  thermometers  can  now  be 
bought  at  a  very  little  extra  cost,  wttb  a  phdmnm 
wire  fused  into  the  bulb,  and  aaotker  obo,  wMch 
can  be  drawn  up  and  down  to  any  dogma,  Miflto 
the  t(^. 


'IT, 


THX  BBBJJNBB  VTOXJOr. 


[20252.]— Whim  the 
invention  was  carried  on  in  <^  oura,*'  I  inteaded  to 
describe  its  results  when  applied  to  am  ordinay 
violin.  Bat  maintainisg,  as  I  haw  said  bafbre, 
that  the  violin  is  aeoustically  perfect  and  thateJaro 
oannot  be  improved  (excepting  the  BUStecM|),  I 
did  not  think  it  expedient  to  iirterf  ece.  How,  aa 
Mr.  Berliner  has  sent  a  violin  le  yoiu  2fr.  Btinr, 
for  the  express  puxpoae  of  beiag  crittoiaed,  and  on 
my  appUcalion  aacme  was  handed  to  me,  I  faav«MW 
ao  reason  to  withhold  my  ofnnaoa  niiiiitlig  ttii 
inveatioa.  But,  before  l  peiat  oat  its  xenSuk  I 
most  make  certain  samtiona  on  whieh  ny.4 
axe  foandod.  Wood  of  a  certain  qaaatfl 
form,  if  strack  or  boved,  prodacea  oae  w 
tone  oaly ;  nad  to  make  it  cd  sack  a  alaa  and 
M  to  teepoad  to  tha  vihcatlaaa  of 
'   be  iBOOBvaaiBBl,  and  wovM, 
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too  itiff  for  the  power  we  hare  at  command.    We 
aie,  therefore,  obKgKl  to  use  xte  graiifcj  as  teasioo 
00  A  small  quantity  of  wood  built  up  ia  a  form  to 
redst  that   ten&ioii  and  no  more;  so   tiiat,  as 
<«Fiddler  *'  calls  it, "  action  andreacttoa  "  can  tadce 
place.    The  tension  of  the  strinm  on  an  ordinary 
Tiolin  press  against  thebreatt  wi&aDower  of  75,  and 
their  deflection  is  equal  to  21^  pounds.    Now  in  the 
Berliner    violin,   the  tension  or  pressure  on  fhe 
body  or  breast  is  only  that  which  is  produced  by 
the  deflection  of  the  strings  while  their  tension  is  on 
tfa«  idger-boaid;  hence,  it  must  be  deAcieftt  ia 
qnanti^  or  intensity  of  tone.    This  was  proved  by 
a  friend  of  mine|  who  put  a  light  mute  on  the 
bridge  of  his  violin,  when  by  that  means,  he  pro- 
duoed  a  similar  quaHty  of  tone  to  that  produced  by 
the  Beriiner  without  a  mute.    He,  however,  im- 
proved it  a  bit  by  puttmg  his  efafa-blook  or  oMn- 
rest  in  it     Here  I  crave  permi«aB  to  state,  that 
this  gentieman,   Mr.    James   Asidersen,   of   14, 
Msrgawt-stfeet,  Oavendish-square,  is  the  iirveBtor 
of  the  chin-rest,  and  as  it  is  now  larffsly  used,  I 
tiumght  it  pcoper  to  give  him  his  due  by  meBti<m- 
ing^faot.    The  tmsiomcT  pressure  ea  the  bwast 
of  theBeifinervioHn,  is  equal  all  oveir,  whidi  is 
oeftain]^   aeainBt  acoustical   priaeiplcs.    In  the 
ordhiaiy  ^<ttxn,  there  is  an  isfiportsnt  modifleation 
of  the  tension  or  x>resBUfo  on  the  bveast ;  winle  the 
treble  portion  has  to  bear  the  temton  as  wicll  as 
the  defleotion  of  the  strings,  in  order  to  enable  it  to 
respond  to  tiie  high  notes.    The   bass  portion  is 
supported  by  the  bass  bar,  wUch  bears  a  portion  of 
&e  tension  and  deflection  of  ttie  striajre,  and  by 
that  meazLS  leaves  the  breast  coraptiraitively  steok  to 
respond  to   the   lower   notes.    On   the   BerHaer 
vioHn  there  is  no  pull  on  the  back,  henoe  the 
soundpost  is  only  a  support  for  the  breast  to  pn- 
vent  it   Crom   flapping   aA>out.    In  the  ordinary 
vicAln  eaxA  defleotioii  of  the  string  straightens  t^ 
back  of  the  body  a  little,  and  by  that  means  forces 
the  breast  up  with  the  soxmdpost,  while  at  the 
same  time  the  bridge  forces  the  breast  down,  so 
thatateadi  deflection  of  the  strings  a  wave  is  formed 
between  the  foot  of  the  bridge  and  the  soundpost. 
The  diagram  shows  this  suffidently;  but  if  any 


doubt  should  exist  a  Isw  strips  <A  wood  ^.  wsie, 
iia.  thick,  glued  together  with  a  stting  on  mU 
prove  this  eooohieively.  Of  eouise,  in  the  Betliaec 
violin  the  vibrations  of  the  string  will  be  tiMBS- 
ndttod  to  the  body  from  the  iknger-board  on  wMoh 
they  are  strung ;  but  this  is  a  rouad-the-ceraer 
way  and  cannot  be  much.  These  is  also  a  tansian 
(mntying)  on  the  breast  between  the  faiidgeazid 
the  naok  while  that  portion  bdew  the  hiSge  ta 
wi&outtt.  Itiiinkthat  thieiiiveBlieB|mtoiiaDy 
violin  uader  any  condition  most  lower  ite  valoe, 
whatever  that  vaista  may  be. 

J'  S.  flchnokt. 


DTNAJUO-lCACHIimiw 

[20253.1— BsFEBBCsra  to  Mr.  Laneastox's  irnly 
to  query  No.  471U,  page  300,  in  wkicfa  he  mjB 
that  siull  dynamo-eaachines  are  a  failure,  we  beg 
tostato  that,  although  a  certain  anount  of  diffi- 
eid^  is  involved  in  designiae  a  aau^  and  efficient 
BaotnBe,  such  a  machine  has  beea^  and  is  Mngniade 
to jrive  satistfactioB. 

we  have,  for  some  time  past,  advertMedia  yoor 
celoBBB  the  parts  necessary  for  the  oonstraotioA 
of  asmaU  dymamo-macfaiae,  wtndi  we  also  supply 
ilMaittpyattd  wkith,  drivw  by  one  menfroma 
4FwkMi»  tives  Rnfftflieat  carrent  to  ilionimate 
thBBa  or  fear  Swaa**  tu  eaadle  inoandsseeat- 
tens, aad  with  two  mea,  or  equal  power^abeait 
dsma  the  nianbtr. 

Hr.  Laaoaater  would  not,  perisaps,  "  miatMd  a 
iinala  reader  of  ours"  interoyenaMy ;  bat  hia 
dscsied  opinion  tends  to  delef  amatenzs  from 
sKampting  to  construet  a  onall  maafaiae,  sod 
shealdmotythswlare,  we  tiuak,  be  pasM»d  withoat 
OMuasnt.  Patrlok  and  Son. 

Ua,  Wkitalaoa^stoeat,  Olwkea,  S.W.,  J^  dfd. 

tXB  BABTON  AOOIBSVT  AKD  TKB 
VAOTJT72C  BBAKB. 

[9fifi5i.]— Ui^  tbeUthof  Ifiay^ a ooUisiDn ao- 
9and  at  Barton  station  oa  the  Maachestor,  Shef - 
fisli,  and  IdaoolasUM  BaAway,  betweML  the 
&40ajn.BiiKad  tndn  ftom  NewHoHndaadtha 
btfisr-atopsMyardi  befond  the  psepeg  stopphMr 
pUee  at  the  platform  at  Bartaa. 

The  train  coonsted  of  a  tank-enginB,  fitted  with 
alumd-bBake,  a  van,  thvee  carriaaes,  loggage-vaa, 
sad  thirteen  waggons  (or  fire  more  tban^ie  rega- 
lattonload).  The  fmpt  van  and  all  the  pasaeager 
yMcHm  were  fitted  with  Saath^  vacuum  brake. 

The  driver  stated  that  ^s  bcake  was  in  good 
^er  when  the  train  started,  that  he  stoppedat 
Banow  Haven,  using  the  vacuum,  whidi  worked 


an  right;  but  that  when  he  tried  to  apply  it  ap- 
proaaung  Barton,  <*it  did  not  seem  to  take  any 
effeot  en  the  train ;  tiie  moment  he  stopped  biowingf, 
the  indicator  on  tiie  vacuum  dial  went  back  as  if 
the  vacuum- pipe  was  discooneoled.*' 

After  the  tram  had  over  •run  the  platform  50 
yards,  it  came  into  collision  with  the  buffer-steps. 

The  driver  at  once  examined  his  train,  and 
found  one  vaounm-^ipe  disconneeted  between  the 
first  and  second  carriages. 

Major  ICarindin  reports  that  he  is  in(^ned  to 
believe  the  statement  of  the  driver,  and  the  more 
so  because  he  does  not  advance  it  as  an  excuse, 
being  quito  aware  that,  according  to  the  rules,  be 
had  no  right  to  dei>end  upon  his  vacuum  brake  for 
stoi^ping  at  a  torannal  station,  and  stating,  as  he 
do«i^  thotwken  be  first  tried  it  ha  had  no  idea  that 
he  waald  be  unaUe  to  stop  by  x^eans  e<  his  hand- 
brake as  usual. 

Major  Iforindia  abe  remarks  that  <*  If  the 
driver's  statoneat  be  eorreefc,  this  case  f  umishaB  a 
streng  argameat  in  favour  etf  the  automatic  action 
of  biahes,  for  tiM  driver  woold  not  have  been  able 
toran  aftor  the  brake*pipe  had  becotae  disoe*- 
neeted,  depandiagwpon  a  useless  maohaaetostop 
the  train  in  a  ease  of  eantgeney.*' 

V umereas  oases  have  been  leleiied  to  in  the 
MsMZOBM  MscHAVio  in  wkich  8nath*8  vacown 
brake  has  failed  to  act,  or  been  iasificient ;  and 
the  present  instance  again  ehows  that  itis  far  safer 
to  have  no  continuous  brake  sA  all  rather  than  cne 
which  fads  at  any  unexpected  moment,  and  leads 
a  driver  into  a  trap. 

July  1.  Clement  B.  Strettan. 


THB    POSIAIi    PHOTOgBAPHIOAL 
800IBT7. 

[20256.]^Wb  regret  that,  owing  to  the  smaH 
support  received  from  the  readers  of  the  Ehguse 
Mkohakio,  the  coBunittee  have  beenoompeUed  to 
alter  the  name  of  the  society  started  as  the  E.  M. 
Photographic  Society,  to  the  above,  and  to  throw- 
it  epen  to  all  these  v^o  take  an  interest  in  photo- 
graphy, whether  readers  of  the  EsausH  MacaUo 
Mioornot. 

The  seeiety  is  new  started,  and  all  those  wishiair 
to  join  should  send  in  their  names  as  soon  as  poa- 
Bthle  to  the  hea.  sec.,  H.  H.  Ouaniagham,  7,  Fig- 
hree-oowt,  Tem^,  ot  to  the  nadssiigned,  of 
either  of  wham  f  aitlker  partioalars  may  be  ob- 
tained. 

O.  AlHaan,  Noitb  SidJEerdshive  laismary, 
Harkhill,  Stoke-on«Tient. 

7.  Oourley,  106,  Westem-road,  Brigkton. 


BTONSHSKaS  AKD  SUK-WOBSHIP. 

[2QS56.]— I  HA.TB  now  eompletedmy  eaamiaatioa 
of  the  Ohm  lOlt  boulder,  and  find  by  testtag  with 
theeomnass  (as  directed  by  <'F.B.A.8.*'),  and  by 
obeervanon  of  sunset  on  mtd  about  tha  l(mgest 
day,  it  lies  exactly  ip.  line  witii  &e  ceaixe  of  the 
stone  cirde  before  described,  and  the  point  of 
latest  snnrise  (Dec.  21).  It  has  evidently  stood 
upright — about  4ft.  of  it  being  planted  in  the 
ground— for  a  very  long  time,  and,  we  mayjudge, 
served  a  sioiflar  purpose  to  tlie  Friar's  Heel  at 
Stonehoige.  I  do  not  agree  with  Mr.  Stookslhat 
theexp^ssion  '*  sun-womip "  should  not  ha/vu' 
entered  into  the  questi<m.  Tnese  stene  ctrdes  are 
of  immense  antiquity,  and  must  dato  bacAc  to  a 
tine  long  before  astronomy  as  a  science  was 
thought  of.  From  the  poKshed  flint  arrow-heids, 
fiittt  cores,  and  fragments  j^ked  up  on  these  hiHa, 
I  should  judge  the  Cluu  arde  to  be  of  Keolithto 
age.  In  all  countries,  and  all  ages,  we  find  the 
first  insCiBct  of  man  has  been  to  bow  before  a 
superior  Being  ;  and  I  think  it  is  undoubted  that, 
the  whole  worid  over,  ihe  meet  general  object 
worshipped  has  been  the  sun— the  most  vicme 
emblem  of  tiiat  Being.  From  the  worship  would 
spring  the  observation  of  the  sun,  and  tiieBce  that 
of  the  other  celestial  bodies.  And  so  I  can  iamgine 
has  stowly  devdoped  astronomy  as  we  have  it. 

Wao. 


COI.OUB^FHII«OSOPHBB'S  WHZTS,  fto. 

[20357.]  —  SZNOB  writsag  to  the  Esrilkb 
Mbohauzo  last  year  on  the  sdrave  subject,  I  have 
had  ihe  matter  oonstantlv  oa  luy  mind,  and  upon 
reading  Sir  John  LubbocK*8  address  to  the  British 
Association  last  autunin,  in  which  he  meatkmad 
certain  "discoveries  **  in  mixing  colour,  I  decided 
that  it  was  my  duty  to  endeavour  to  correcA  soaw 
of  these  err  srs. 

It  maTbe  asked,  if  artiotB  are  so  unanimoutujpoa 
tUssubJeetanddiJierso  entimly  from  the  scien- 
tist timory,  why  do  they  not  take  f^  matter  up 
asabody?    To Urfs I  would  reply,  that  aa aitlat is 


and  energiee  to  mindiag  bis  own  buaiaess,  and, 
indeed,  he  is  generally  more  or  less  exhausted 
when  bis  d8y*s  work  is  over,  and  ia  not  in  afit  stato 
to  sit  down  and  write  upon  a  by^subject,  to  atem 
a  current,  in  which  he  knows  he  will  have  to  meet 
a  oompact  though  small  opposition,  whose 
members  unito  to  defend  a  false  ix>sition,  in  wldoii 
many  of  tibem  haid  a  kind  of  vested  interest. 

I  think  this  accoonts  for  our  having  aUowed  the 
*'  philoaopber*s  whito  *'  theory  to  exist  so  long. 

In  tills  letter  I  intend  to  confine  my  remarks 
to  two  of  the  alleged  discoveries, — viz.,  tkat  '*  blue 
and  yellow  comlane  to  make  white,''  by  Hefan^ 
bolts ;  and  that  '*  red  and  gseen  combine  to  make 
yellow,"  by  Clerk-MaxwelL 

The  results  of  mixing  cdoars  are  as  exaot  and 
invariable  as  the  mnltiplication  taUe,  and  to  an 
artist  these  statements  ave  as  fallacioua  as  "  dis- 
cevering*'  that  twice  two  make  nought,  or  twioa 
three  make  fifteen ;  and  these  two  results  serve  to* 
prove  tiie  impurity  of  the  ot^ours  used,  or,  in  otiier 
words,  they  show  that  the  discov^Mis  azanot  good 
judaes  of  blue,  red,  and  yellow. 

Hanring  decided,  at  the  sacxifioeof  valuable  time, 
to  try  and  refute  these  heresies,  I  wroto  to  Sir  John 
Lubbock,  and  in  his  reply  he  stated  ^lat  he  had 
**  tried  sevend  pieoss  of  red  and  green  glass,  and 
they  alwi^B  nade  yellow  "  (in  a  more  reoent  letter 
he  explamed  that  he  did  not  miperimpoee  tha 
ggUsses,  but  combined  the  lefieoted  and  transmitted 
cokmfs ;  bat  this  does  not  alter  the  case  at  all  frmn 
my  point  of  view,  as  I  cantoid  that  any  grren 
colours,  on  being  combined,  invariably  sliow  tha 
same  result,  quito  irrespective  of  the  manner  in 
wlii<^  the  ooMuocs  are  produced).  On  reading  this 
I  decided  to  follow  up  the  matter. 

On  going  to  parchase  some  coloured  glass,  I  wan 
not  at  all  surprised  to  find  that  the  best  speoimeas 
I  was  aUa  to  obtain  were  very  impure.  So  much 
80  that  a  novice,  or  enthusiast,  nnght  have,  eon- 
sidered  that  they  carried  out,  or  proved,  the 
alleged  discoveries ;  but  they  simply  proved  to  ma, 
that  where  the  artijrts  and  smentsts  rsally  differ, 
is  m  what  they  aocept  as  pure  biue,  red,  and 
yellow. 

Kow,  for  a  red  glass,  I  had  to  put  up  with  what 
they  called  "ruby,"  which  is  really  a  strong 
orange-rsd— that  is  to  say,  it  contains  ueariy  as 
much  yellow  as  red.  Fer  a  blue  I  obtained  a 
purple- bine,  whidi  contained,  roughly,  about  30 
per  cent,  of  red  to  70  per  cent,  of  blue. 

The  yellow  was  still  more  impure,  being  what 
an  artist  would  call  a  weak  orange-brown :  that  ia 
to  eay,  it  cantatced  all  thsee  cdours— red,  blue,  and 
yellow ;  and  then  the  bluest  green  I  ooold  ffst  was 
nearly  all  yellow,  si^,  about  SOper  osnt  yellawto 
20  per  ceat.  blue. 

As  these  glasses  do,  when  superimposed,  giva 
more  or  less  the  reeultB,  called  discoveries,  I  con* 
elude  they  would  be  accepted  as  tolen^ly  pure  by 
tha  discoverers. 

Now,  as  to  Cleck-MaxweH's  discovery.  These  ia 
nothing  new,  to  an  artist,  in  the  fact  that  if  an 
orange^red  and  a  jellow-green  glass  are  superim- 
posed, the  resultmg  colour  will  be  more  or  less 
yellow,  as  the  equivalents  of  red,  blue,  and  yellow 
neutralise  one  another,  to  form  a  degree  of  black- 
ness, leaving  the  surplus  yellow  yisible,  or,  in  other 
words,  if  vou  superimpose  any  conubination  of 
coloured  glasses,  contaming  amongst  them  the 
three  mimitive  colours,  whichever  colour  is  in  en- 
cess  WW  be  visible,  and  might  be  called  the  result 
of  the  mixture.  But  it  would  be  just  as  reasonaUa 
to  **  discover  "  that  blue  and  orange  make  red,  for 
this  win  be  the  result  if  the  comment  sample 
of  blue  glass  and  a  reddish-orange  glass  are  supers 


ia  a  very  singular  posMoo  :  his  work,  to  be  done 
property,  is  very  slow,  and  requires  great  eoneen* 
trattenaltkoagfat.  He  mast,  er  sboidd,  do  all  Us 
work  himself,  and  has  at  the  same  time  to  maintaitt  a 
perition  of  equality  with  people  who  can  f|et  un- 
umited  ssristsnoe  and  whose  personal  work  is  often 
simply  to  supervise.  Gb  that  an  artist,  to  hold  his 
own  against  such  odds,  must  devoto  nXL  bis  thne 


jain^  on  si^perimpoaing  the  commeroiai 
blue  and  yelow  glasses,  really  blue-purple  and 
orange-brown,  the  red,  brae,  and  yeHow  contained 
in  them  nearly  neutralise  one  another;  but  tbe 
blue  and  yeUow  being  stronger  tdian  the  x^,  the 
result  is  a  nearly  nei:Sral  olive-green,  whidi  may 
be  called  black  or  whito,  according  to  the  ctronm- 
stanoes  under  whidi  it  is  seen.  For  iastonoe,  if 
vou  superimpose  tiiese  two  glasses  in  front  of  a 
lanteru,  with  all  else  in  darkness,  the  result  may 
be  callea  white ;  but  if  tiiey  are  held  up  againat 
the  sl^  or  any  whito  surface,  they  would  do  caBed' 
blade  or  dark  green  by  comparison. 

Tb»  scientist's  meuod  of  examining  colours  in 
the  dark  is  the  oanse  of  so  many  errors  havinjg 
been  made.  The  only  way  to  obtam  a  Un 
judgment  of  lite  purity  of  any  ecdour  is  by 
comparison. 

Having  obtained  these  impure  coloured  glasses, 
I  detcEBimed  to  make  some  purer  sampm ;  and 
although  I  have  not  been  abb  to  get  them  aU  of 
equal  polity  to  fSie  colours  on  an  artistes  paletto, 
slaU  they  are  far  purer  than  the  ooaMtteraal  samples 
of  stained  glass,  and  quito  pure  enou;^  Ibr  their 
purpoae. 

If  any  of  our  readers  should  take  sufiident  in- 
terestin  the  matter,  I  irSl  undertake  to  show  them 
that  any  so-called  red  and  green  that  combine  to 
make  yeBow  contain  the  excess  of  yellow  (which  is 
plainly  visible  to  tiie  property-cmtiviutod  eye)  to 
start  with,  it  being  nrobs^ty  contained  in  bodi  the 
so-called  red  and  tae  green.    Tha  I  would  show 
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July  7.  Iftgj. 


My  JEtmd,  bis  frieiul^  miil  brother  baTti  gona  the 
WAf  &f  ail  ft^k,  but  wL  j,t  liiA  boc<^m&  i>f  my 
ADfM^tna  I  kuoiir  not.  It  w^^^f  i^  tQ^gh  ftiMl  reft^ 
auplBtimi  of  o'li^^  Kiid  itifh^  pI^k«Ml  up  dtieflj  at 
mx  oI4  trcku  atsji^  for  a  «ci'e.i|filic  purpofc.  lU 
aeltiai  &ai  W3ji  but  ttttk,  but  it  iiiYolir«4  ft  goAi3 
(k«l  a1  labour*  bqt  th^t  uo  m^thMUtaiic  uni^ur 

li  its  njsuscnatlon  pt<>ViM  ©f   tiM  to  iJ:^^  IaU 
Isabeile  5tu.vt  I  &h«.U  b«  pIuAMd. 

Should  I  makti  auother  \"»fK»itr*H«tk,  I  ^o«iM  Ho 
it  u  foUowa  ;^1  troulde^  w>aio  Jim.  W]tiUflit*ijec].ii 
i;^3-|M:pe  made  into   n.  ouii^^  Gin*  At  lA^Ot  himI  Slu. 
tiigbf  bH  flhowa  in  Fif«   U;  A,  veBttOtt-;  B,  *k^4- 
lion,     Thia  4^oiic  I  Wt>uljl  mdoao  ifi  ft  f Qnt«^  ifoa 
bctt,  wtibabolA?  lop  s^d  bottom;  ttune  «4  th< 
ootift*  I  would  arrait^fl  as  m  U  C  ;  e49b  alia^li 
6ciiui«otfid  mth  im  mdh  giu'pipo,  I«ftdtng  to  ^ 
<Mtfid«  of  tha  ban^^,     Tbifr  tawiv  four  coflt,  fti  tii  ^ , 
Itt  UMfi  bj  tbe  ffi;:etioii!Lt  drftnriMtff  ftni  jitftwl  c^  tl- 
Wia«tcvcL    TJMiv  I  tv^p<?«o  F«atiiij;  iritbak  i-  ^ 

impuf e  air  posK*   tkrottgb   Una   flfliUft    ftt  ^r,  i 
«ncapo^  witb  tbo  pio^ot*  of  eatmbiiallQa  at  a', 
this  iiutAuoe  I   Wutild  mftle^  tlif^outtf  gliaiftjM- 
angidftar  box,  tacoubiin  Ib^tbrMisoit^  Kll4^ 
fas  ofw.  two,  DC  tbf««  «3  I  fouoA  ftdi'^^ftlilu 
llcJfl  for  the  gaa-btuiwr  ^bodied  bftTQ  s  < 
Cp  be  fibppf  d  sm  Trb^  i^  bur^iiri^  ' 
Of  «mna^  A  iimpi«  ftrmQ£4ma&t  o€  tins 
be  raftde— m  which  cam  no  reotaaipilif  i^ 
i»  fiqttjicsd— tb«<  pi|t9  ^^  W«uU  hkvv  t ' 
on  Qii«  liiii^T  ftiiii  tbJi  Qos«  i!i  I    ' 
ERt&ll  atov^-itiiw.     Tb*  r«fti^'<! 
tbf«<  ia  ft  eMft  u  %^  mitkc  *^iir  • : 
It  ftttillM  me  thai  tliii  would  b 
of  iMt^lrbvtb,   LM  cuarNr^  tl^A 
M  to  ihn  T^t^m  woold  rt^i^  jtui  *J  m 
JJlthoogb  tbli  ii  upedAlIy  •  v 
ftiitl  Kot-idf  bfttls   iitit  t"'  '  ' 

bftd  the  Tif***^  cm  tsy  miii  <  ' 
tookluif  tbToogb  eomo  f^^^  ^ 
aketcbes  etnd  memortuda  "L 
tim«9  Uhae  run.  thfOiaxh    . 
ftdii  to  my  limited  Income  4 
into  &o  Hipurvtofl  whi^    ^ 


MLllitfe(a 

would  b#    ~ 
Mklor 

often  tud 

fuay  bd 
TabjQt  to 

W! 

n  V 
^    , 


AbiuJ^oed  thftt  idiiii, 

apilATftiKJ  which  OQui!    ' 
lent,    (tud    that    I'i' 
jHff/:ti£jnI  —  thai    tliiv 
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-^ ^  U  mrs;  suffered  a  long  time  with 

'**^^^^^  i^  --iff ,  bitter  tftste,  loss  of  ftppetite, 

■*^^^^^^  i^i  mdigestion,  joined  with  weight, 

'^  ^^w^^  t «   hog.  espeetftliy  towards  the  heart, 

.^pi^K  ^ft  :  '.nltude,  noises  in  the  ears,  giddi- 

^  '_^^    ^mI  fa»C4«:hee.      His   person  had  become 

^  ^^^mtt     ki^  countenance,  and  especially  the 

.    .^^  ^  1^  trj  -^,  pinched  ftnd  tinted  yellow.    He 

h  kU«  gltisses,  ftnd  then  took  8  or«12 

Is  thi  course  of  four  weeks,  all  these 

_  iBik«i^  disappeared ;  he  became  light- 

Titii  su  air  of  robust  health,  and  took 

jfcity.     He  continued  well.     Besidee 

^^  «Dmpi*kit3,  the  drinking  of  the  Wildbad 

^^m  tf  e  £ii9  remedy  against  cardiflJgia  ftnd 

ji  ^f  Mka^sn^a,  aud  spasms  of  the  stomach.    I 

0^  i|wcrte  oua  more  case  on  the  authority  of  Dr. 

-*  A  Toon^  cfJi  :cr  suffered  for  nine  months  from 
B^sl^ewi,  wbich  Qi^curred  some  days  20  or  30  times 
L4aT.  Hd  c^uld  drink  very  little  of  the  Wftter  ftt 
gg^  5ut  tb^  tirth  day  he  nearly  lost  the  affection, 
«^a^  KiLifr  only  returned  when  he  was  less  guarded 
^  hk  food.  Gradtially  increasing  the  dose,  how- 
«wr,  be  itu  tdUlly  cured.  Chronic  Catarrhs,  as 
1^5  arv  called  abroad,  mean  excessive  action  of  the 
«iiwut  mt^oikbi  I  k  ne  -  whether  bronchial,  vesical, 
gc  wteetintLi—reoHiTe  particular  benefit  by  drinking 
tbeae  waCeit ;  &^>  much  so,  that  the  Wildbad  people 
fi^imttiiiul^  u««  n^  other  remedy.  *I  will  dedare 
'  with  rr^a^oD  /  ^lya  Heim,  *that  Wildbad  ooerates 
tfbtirely  aa  a  spe^itio  for  abolishing  this  baa  state 
i>t  tha  macouR  ipombrftue.'" 

Hre  ill  ttiij  hotel,  the  B.lle  Vue,  no  odour 
jf  ilio  ciiisiDO  IS  ftllowed  to  fioat  inwards. 
The  ehef  and  his  assistauts  are  entirely  divided 
ftom  us  by  a  large  court.  A  life  for  the  invalid 
bftths,  ftlao  withsu  oftll ;  wines  of  the  highest 
quali^,  and  roums  above  at  the  lowest  price, 
ftttrftct  ft  swftrm  of  grateful  guests  ;  carriages  are 
necessarily  dear,  from  the  shortness  of  the  season 
ftnd  the  steepness  of  the  reads. 

Bxoursious  innumerable  invite  the  pedestrian  or 
the  traveller  who  can  afford  tours  among  the 
ravines  of  the  Black  i<'orest.  Everlasting  permu- 
tfttions  of  mountain  scenery,  crowned  with  the 
blftck  pines  of  the  forest,  ffreet  the  eye.  This 
forest  IS  ft  wildemees  of  bright  and  dark  green 
beauty  ftnd  towering  gnndeur.  Withal,  the  ever- 
grateful  pine  odours  assuage  the  distress  of  the 
bronchial  and  asthmatic.  Wildbad,  too,  is  the  only 
spa  which  enjoys  perfection  of  beauty  combined 
with  ft  rapid  river,  abounding  in  trout,  even  in 
front  of  its  best  hoteL  Yesterday,  in  the  heart  of 
the  town,  I  sftw  ft  large  trout  landed  after  its 
desperate  struggles :  four-pouuders  are  not  un- 
frequent.  Fisbiag  is  here  a  most  agreeable  past- 
time,  obtainable  at  a  moderate  charge  at  the  very 
doors. 

As  for  the  town,  after  mnoh  travd,  I  have  never 
been  so  regaled  with  fresh  air.  For  sweet  water 
and  perfect  cleftultness,  the  plftce  would  gain  the 
prize  against  all  Contiueutal  competitors.  Out  of 
much  evil  sometimes  comes  much  good.  The  town 
is  now  tiled,  and  supplied  with  hydrants  I50ft. 
above,  so  that  the  natural  force  of  the  water  is 
adequate  to  any  confiagration.  Besides  which,  the 
drii^dng  water  is  perfectly  sweet,  pure,  aud  fresh. 
No 'modem  sanitary  arrangement  anoears  to  be 
neglected.  This  id  saying  a  great  deal  for  a  foreign 
resort. 
Something   there   must  be   due,  no  doubt,  to 
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bathing  in  water  such  as  Nature  made,  uoiophisti- 
cated  bv  artificial  heat.  Dr.  Orauvill^  \imA\ 
Wildbaa  inOnitely  superior  to  those  of  (H»t€miar 
this  very  reason.  A  singular  proverb  slladaiDot 
obecurely  to  this—*'  Juste  comme  Wildtwd."  At 
this  moment  the  springs  are  the  same  tempsntois 
as  they  have  been  for  centuries.  Even  earthqsikn 
do  not  seem  to  have  influenced  the  sonroei  of  tlM 
water. 

O.  W.  Boyston-PiffoU,  U.!).,  F.BA. 


THB  SXPAKSIOV  OF  IRON  IH  THBOET 
AND  PBAOTIOB. 


I.]— Thb  point  raited  by  Sir  Edmtmd 
Beckett  (letter  20206)  is  an  intarestlag  aad  im- 
portant one,  though  I  am  inclined  to  quediaB 
whether  the  fact  he  cites  can  be  regarded  as  throw- 
ing any  doubt  upon  the  truth  of  the  reo8iT«d 
coefficients  of  expansion.  Bails  do  esi>sDd,Twy 
perceptibly,  and  so  do  iron  bridgeiL  slthong^  in 
thelfttter  Oftse  it  is  not  so  ftppaxent,  for,  when 
there  is  ftny  considerftble  length  of  spen,  the  ez- 
pftnsion,  insteftd  of  cftusing  ue  supported  ends  to 
move  forwftrd,  merely  permits  the  whole  stmctorB 
to  bend,  fts  in  the  case  of  a  dry  cord  stretched 
tightlv  between  two  points  and  thien  cauied  to  ez« 
pimd  by  moistening.  I  am  not  acquftined  with  the 
iron  dome  ftt  Yiennft,  ftnd  so  cannot  lugratm 
what  direction  expansion  would  make  itself  evi- 
dent ;  but  the  mere  fact  of  the  pillars  upon  which 
it  rests  showing  no  movement  is  hardly  a  suffidmt 
foundation  for  tiie  statement  that  the  materisl  of 
the  structure  dees  not  suffer  expansion  or  contnc- 
tion  at  all. 

There  are  other  ftspects  of  this  question,  snob  is 
the  effect  of  unequftl  temperftture  in  different  sides 
of  the  sftme  structure,  ftS  may  be  cftused  by  ths 
direct  incidence  of  the  sun's  rays  upon  ooe  pixt, 
while  the  rest  is  in  shadow ;  but  I  must  defer  dis- 
cussion of  them  until  a  future  time. 

J.  A.  Westwood  Oliver. 

Belle  Vue,  Springbum,  Glasgow,  June  27. 


USSFTTL  Am)  SCIENTIFIC  NOTS- 


*  Joh  Denoer,  *'  The  Healthful  and  Useful  Bath-Cure 
ef  Wildbad  on  the  £nz.''    Btraaaborif  :  1G37.    8vo. 


A  New  Hygrometer.— In  a  recent  note  to  ths 
Pans  Academy,  M.  Grovft  has  desoril>ed  an  initni- 
ment  for  measuring  the  moisture  of  the  air  not 
subject  to  the  uncertainty  characterising  the  indi- 
cations of  previous  instruments  when  the  air  ii 
agitated.  The  observer  looks  through  a  tubs 
towards  a  source  of  light  This  tube  is  of  nicksl- 
plftted  brftss,  highly  poUshed  within,  dosed  ftt  ths 
further  end  with  ground  gUss  ftnd  ftt  the  nsanr 
with  a  lens.  The  ground  glaei  plate  ftppefttsasa 
luminous  diic,  and  the  polished  interior,  by  its 
reflected  light,  has  the  aspect  of  ft  bright  anoolar 
^Mce  round  tbe  disc.  The  air,  whoee  moistors  is 
to  be  ascertained,  passes  slowly  along  tbe  tube, 
entering  and  leftving  by  tubulurea  ftt  the  ends  con* 
neoted  with  ft  suction  ftnongement.  To  cool  tbe 
tube,  it  is  surrounded  by  ft  metallic  sleeve  fiDed 
with  sulphide  of  carboUf  through  which  an  air 
current  IS  passed.  A  thermometer  is  inserted  in 
this  liquid.  When  the  temperature  of  ths  ab 
under  examination  reaches  Sfttoratioa,  ^^^.^ 
deposited,  appearing  like  dark  brown  spots,  vhidi 
contrast  strongly  with  the  bright  disc  when  seen 
directly.  A  gradual  rise  of  temperftture  makes 
these  disappear,  and  thus,  by  repeated  ftppearsnces 
and  disappearanoes,  the  dew-point  may  be  estimated 
with  an  approximation  of  one* tenth  of  a  degree. 

A  New  Zmitfttion  Ivory. —One  of  tiiedisad- 
vftutages  of  celluloid  is  the  feet  thftt  it  bums  vety 
reftdily  when  ft  flftme  is  ftpplied,  bnt  ft  new  com- 
pound, sfttd  to  be  fireproof,  ftnd  auitftble  as  a 
substitute  for  ivory,  is  thus  saade  : — ^A  lolation  is 
prepared  of  200  pftrts  of  cftsein  in  60  ports  of 
ftmmonift  ftnd  400  of  Wftter,  or  150  perts  of 
ftlbumen  in  400  of  wftter.  To  the  solution  tbe 
following  ftre  ftdded  :  Quicklime,  240  psrti; 
ftcetftte  of  ftlumina,  160  parts;  alum,  60  parts; 
sulphate  of  lime,  1,200  parts ;  oil,  100  parts.  Tbe 
oil  is  to  be  mixed  in  the  last.  When  darkobjeeCi 
are  to  be  made,  from  76  to  100  parts  of  tannin  an 
substituted  for  the  acetate  of  alumina.  When  the 
mixture  has  been  well  kneaded  together,  and  made 
into  a  smooth  paste,  it  is  passed  through  rollers  to 
form  plates  of  the  desired  shape.  These  are  ddad 
and  pressed  into  metallic  moulds  previously  heated, 
or  they  may  be  reduced  to  a  vary  fine  powder, 
which  18  inteoduoed  into  heated  moulds  and  sub* 
mitted  to  strong  pressure.  The  objects  ara  after- 
wards dipped  mto  the  following  bath:— Water. 
100  parts ;  white  glue,  I  part ;  ]^ho^phorie  acid,  10 
parts.  Finally,  they  are  dried,  polirfied,  and 
vamiehed  with  shellao. 

A  NEW  arrangement  of  filter  removing  oalcanoni 
deposits  from  water,  in  which  the  water  is  pssaed 
through  a  succession  of  filters,  worked  in  eshss^ 
filled  with  sawdust,  impregnated  with  magneda, 
have  been  described.  Salts  of  magnesia  thus  !«• 
fflaoe  those  of  caldum,  and,  being  more  soluble, 
form  no  scale  in  boilsn. 


July  7,  1882. 
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::flies  to  quesies. 


In   their  anavoert^   Correipondentt   are  r#- 
fuUy  reque$ied  to  mention^  in  each  inatanee,  the 
V*  andmmberof  the  query  asked. 


[46424.]— Clroular-Saw  (XT.a.).— The  iketoh 
will  enaUe  i^ou  to  set  your  saw  or  saws ;  bat  I 
should  not  aoTise  you  to  practise  upon  a  saw  first, 
but  get  a  disc  of  sheet  iron  12in.  in  diametw,  No. 
18  or  20  gauge,  a  smaU  anvil,  about  icwt.  (I  have 
art  fhem  upon  a  large  flat  iren  on  my  lap),  and 
a  hand-hammer  about  21b.  weight,  with  a  good 
faoe.  With  this  practise,  and  you  wfll  soon  be- 
ooma  nrofioient.  Fig.  1  is  a  buokled-iaw.  Now, 
a  buckled-saw  is  a  bent  saw,  but  a  bend  is  not  a 
Imckle.  For  instance,  your  saw  may  be  perfectly 
■traight  at  A  A  A,  and  strained  or  buckled  at  B,— 
Le.,  right  at  the  eye,  but  stretched  at  the  drcam< 
teenoe.  Now,  to  ^et  that  out,  you  must  oom- 
menoe  from  the  outside,  A  I,  and  gradually  proceed 
as  marked  with  the  pook  marks,  strfting  steady, 
flat,  and  not  too  hard,  first  upon  one  side,  and  then 
tiizn  oyer  for  the  other.  When  you  have  made  a 
little  progress,  if  the  saw  is  very  bad,  make  a  fire 
with  some  light  wood  upon  an  open  hearth  or  in 
Uia  open  air,  rub  your  saw  over  wiui  some  mutton- 
saet  or  a  common  dip  candle,  and  with  a  split 
stick  or  tongs  held  high  enough  over  the  heated 
air,  kee^  it  moving  about  until  it  acquires  a 
brown  tmt;  when  very  near  cold,  proceed  again, 
Qntn  you  get  it  right.    The  same  applies  to  Fig.  2, 
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a  hand-saw  that  is  buckled,  A  A.  When  the 
tmeUe  is  taken  out,  it  will  present  the  appearance 
shown  bv  the  dotted  line,  AB.  Fig.  3  is  a  piece 
o£  sheet  uon,  with  several  cross  bu<&e0.  Fig.  4, 
wrifli  a  bulge.  Fig.  6,  a  dished  disc,  the  gores 
siuiw  where  it  wants  stretching  to  bring  it  flat. 
Tour  saw  should  always  be  a  little  tight  upon  the 
eircumf erenee,  and  the  hollow  side  next  the  fence. 
Neiver  work  a  dull  saw.  When  a  droular-saw  has 
got  damaged,  or  the  set  taken  off  with  grit  or  a 
nail,  I  have  seen  it  pass  through  timber  like  A,  6, 
and  7,  and  the  consequence  ia  a  buckled-saw.  If 
a  teonon  saw  get  buckled,  tap  the  back  sharp  with 
a  liglit  hammer,  and  it  will  sometimes  right  itself ; 
if  not,  pinch  the  blade  between  two  smooth  pieces 
of  wood  and  bench-screw  or  vice,  and  tap  the  point 
of  baek ;  if  not  right,  tap  the  back  right  off,  and 
see  whether  the  bhide  is  buckled ;  if  so,  straighten 
and  insert  again.  You  must  not  slave  at  it,  or  go 
cashly  to  work :  a  few  well-directed  blows,  or  the 


mere  fall  of  the  hammer,  when  lifted  from  6in.  to 
12in  ,  will  work  wonders;  and  do  not  forget  it  is 
the  tight  side  of  your  saw  wants  etretohing  to  ao- 
oommodate  itself  to  the  budcle ;  by  playmg  upon 
the  buckle  you  only  make  it  worse.*— Jack  of  All 
Tbadbs. 

r46598.]~Problem  in  Plumbing.— One  answer 
obIv  was  given,  and  that  by  P.  Mooney,  but  I 
had  exhausted  all  corking  and  plugging  witti  no 
effect.  Being  driven  to  extremes,  Igot  a  piece 
of  very  thin  Morocco  leather.  4in.  by  4in.,  and  a 

Sieoe  of  thin  tin  4ia.  long  Jin.  wide;  this  was 
ouUed  and  closed  on  one  side  of  the  leather,  a 
hole  was  made  in  the  two  opposite  comers  for 
some  strings,  and  at  3ft.  6in.  a  cork  tied  to  the 
end,  to  prevent  sinking.  The  leather  was  well 
soaked,  and  measure  taken,  then  lowered  in  ciateni 
to  level  of  pipe  to  boiler,  the  tap  turned  on,  and  a 
dead  stop  was  the  result ;  it  was  so  easily  done 
that  I  dosed  and  opened  it  six  times  in  one  minute ; 
a  very  thin  piece  of  indiarubber  would  hermetically 
seal  it,  as  tne  leather  allows  a  small  quantity  of 
water  to  pass  tkreugh  it— G.  B. 

[46694.]— Brick  Kiln  with  Down-I>raxight. 
— ^I  send  a  rough  sketch  which  I  think  will  aid  you. 
Fig.  1  is  the  bottom  with  fine  down  the  centre ;  the 
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dark  dots  are  the  slabs  to  set  the  bricks  on ;  B.is 
where  the  draught  goes  through,  S  is  the  bottom 
of  chimney-stack.  Figi  2  is  the  inner  side  up  to  the 
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rotinging  of  the  arch— A  are  what  we  call  the 
"bags,"  that  are  built  in  without  mortar  so  as  to 
leave  a  little  heat  to  go  straight  into  the  bottom, 
the  same  as  with  fire-holes,  and  a  brick  wide.  If 
the  bricks  should  be  soft  in  the  bottom,  then  open 
the  joints  of  the  *<  bags  "  a  little  more.    Fig.  3  is 


the  outside,  showing  the  baulks,  end,  and  stack.  Of 
course,  you  must  have  a  man  that  understands  the 
work.  When  the  heat  gets  to  the  bottom  and  a 
nice  bright  red,  then  stop  up  the  holes  L  and  put  in 
the  dampers  andthe  heat  will  fly  all  over  the  kiln. 
You  must  try  and  keep  the  flres  regular  when  bum- 
^9 1  gi^o  ^o  bricks  plenty  of  drying  bef  orebuming 
them.— Bbiok-Bitrneb. 

[46719.]— Beading-Lamp.— Withdraw  the  oU 
venel,  in  the  lower  part  of  which  is  a  valve,  a 
piece  of  tin  on  a  wire,  working  through  a  tin 
bridge.  The  cause  of  varying  flow  is  usually  the 
valve  not  falling  true.  Te  remedy  :  take  out  the 
bottom,  flx  the  piece  of  tin  true  on  wire,  twirl 
between  flngers  and  thumbs  to  test  it,  adjust  bridge 
and  refix  bottom.— H.  Field. 

[46748.]— Sharpening  of  Oarpenters*  Saws 
(u.Q.).— Very  nearly  everybody  who  has  cause  to 
use  saws  think  that  they  know  how  to  sharpen 
them,  but  when  they  have  done  so  and  prooeea  to 
use  them,  it  is  a  very  rare  circumstance  that  they 
are  satisfied  with  the  operation.  Ton  can  sharpen 
a  saw  that  will  answer  for  soft  timber  with  the 
grain,  but  come  against  a  knot  or  across  the  grain 
and  it  is  fit  to  jerk  your  arm  off.  And  another 
attempt,  and  ten  to  one  but  what  you  buckle  your 


saw  if  you  do  not  break  it ;  but  as  Nereis  a  happy 
medium  that  will  answer  for  the  hardest  and  softest 
wood,  even  to  metal,  that  will  give  satisfaction, 
I  will  do  my  best  to  give  diagram  and  instruothin. 


Description:  Fig.  1,  flat  face  of  the  saw;  Fig.  2, 
transverse  section,  showing  set;  Fig.  3,  cuUing 
edge.  Fig.  1.  Fig.  2,  FigTs,  and  Fig.  4,  with  tri- 
angles, showing  the  angle  and  path  of  the  flle,  the 
quadrants  here  shown  as  to  how  the  description  and 
where  the  angle  is  taken,  the  greatest  an(^e  should 
not  exceed  80°  and  not  less  than  86°  .Tig.  2,  show- 
ing too  much  rake.  Fig.  3,  right,  A  and  B  show- 
ing proper  shape  of  tooUi.  If  you  sharp  as  at  G, 
you  wiu  iind  it  very  difficult  to  start  on  anything, 
as  the  saw  wiU  tear  the  fibre,  kick  and  dance  about, 
obliterate  your  lines,  sprain  your  wrisL  buckle  or 
break  your  saw.  The  process  of  diarping  is 
shown  at  Fig.  3,  every  alternate  tooth  marked 
5,  6,  7,  the  file  taking  the  pUce  of  the  tooth  with 
the  set  towards  vou,  and  the  top  of  that  from  you. 
If  yon  follow  tnese  instructions,  no  matter  upon 
what  class  of  hand-saw  for  wood,  you  will  have  a 
saw  that  it  is  a  pleasure  to  work  with ;  the  set  is 
shown  at  D,  and  should  be  a  little  hollow.  Never 
work  with  a  dull  saw,  or  just  touch  it  up;  do  it 
properly,  and  it  always  pays  for  doing.  The  cause 
of  -saws  running  is  when  thev  are  shiupened  at  too 
sreat  an  angle,  and  a  needle  point  is  produced. 
Place  your  saw  down  upon  the  bench,  and  it  oomee 
in  contact  with  another  tool,  or  in  workine  comes 
in  contact  with  a  hard  grain  or  knot,  and  one  or 
two  of  your  teeth  get  damaged,  jrour  saw  will  run, 
and  if  you  continue  to  work  with  it  it  forms  a 
curved  kerf ;  oome  in  contact  with  another  knot, 
and  you  wilN)roduce  a  double  curve,  and  it  is  with 
the  greatest  difficulty  you  drive  it  at  all ;  perhaps 
sprain  your  wrist,  buckle  or  break  your  saw,  and 
spoil  your  job.— Jack  of  All  Taades. 

[46805.]— O.B.B.  LooomotlTes  —If  Mr.  Hall 
means  the  inside-cylinder  four  coupled  tanks,  680 
dass,  they  are  being  built  at  Stratford.  The  six 
coupled  goods  I  have  beenunaUe  to  obtain  dimen- 
sions, &c.,  of;  but  a  driver  told  me  that  flinders 
19in.  by  26in.,  and  wheels,  6ft.— H.  8.  P. 

and  47036.]— Photographing  In  Oeme- 
teries  and  Photographing  Public  Buildings 
07. a)— Though  addressed  to  Mr.  Wetherfleld, 
these  queries  iMing  still  unanswered,  I  give  the 
foUowmg :— No  doubt  an  order  is  necessary  to  be 
able  to  photograph  the  monuments  in  cemeteries, 
such  pUces  bdng  in  the  nature  of  private  property, 
even  after  the  consent  of  the  owner  of  such  monu- 
ment has  been  obtained.  No  order  is  necessarv  to 
photograph  public  buildings,  except  situated  in 
any  of  the  royal  parks  or  gardens ;  for  taking  pho- 
tographs in  the  latter,  a  license  is  reauired,  such 
licenses  being  issued  by  Her  Majesty^  Commis- 
sioners of  Works,  &c.,  at  12,  Whitehall-place, 
liOndon.  — DiTTON. 

[47002.1— Black  Paint  for  Window-Sashes.— 
Any  good  black  paint,  properly  laid  on,  will  do ; 
but  all  blacks  should  have  varnish  added.  If 
vegetable  black  is  used,  grind  in  boiled  oil,  not  raw 
linseed,  and  add  a  little  oak  varnish  or  copal.  If 
ivory-black,  grind  in  turpentine,  and  dilute  with 
turpentine,  gold  size,  and  varnish.  The  gold  size 
and  varnish  are  required  to  bind  the  pigment.  The 
ivory-black  will  need  varxushing  after  it  is  dry,  as 
it  dries  duU ;  but  the  vegetable  black,  which,  by 
the  wav,  should  have  a  httle  driers  -^^-^  - 
probably  be  glossy  enough.  Try  ; 
not,  add  a  greater  quantity  of  varnish, 
after  it  u  dry.— T.  P. 

[47009.]— Naval  Arohiteotnre  Oorernment 
Soienoe  and  Arts  Bxsbm.- Thearle's  **  Naval 
Architecture"  (Collins)  will  enable  querist  to 
answer  many  of  the  questions;  but  I  suppose  he  is 
aware  that  practical  knowledge,  such  as  can  bo 
gained  only  m  the  yard,  is  required.  In  fact,  an 
intelligent  apprentice  would  pass  the  elementary 
stage  without  studying  a  book  at  all.— S.  B. 


l\»X    tt    IB  UX^,   «5 

)laok,  which,  by 

vtB  added,  will 

it  flrst,  anJE 

nish,  or  vainSn 


408 


MSaUBB  maUAMIO  AMD  WOBLD  of  SOIENQDB:  lb.  90i. 


July  7,  IBSa. 


Z*«noli.— I  am  aot  sure  I 
aale  ■inlartiBil  vliat  itm  qumnxt  wnhes  to  know, 
tor  h^mmm  to  bsve  MCflKtemedthAtbetaaJcfep 
a  bofti  off  M17  rtura  if  he  doM  Bot  g«t  in  say  ooe'i 
way.  Pxmctiadly,  unleai  yon  are  always  on  or 
aboat  the  tpot,  it  ii  good  policy  to  give  some  one 
a  trifle  to  take  charge  of  the  boat,  and  eapecially 
BO  in  the  case  of  a  steam-launch.  Cannot  you  find 
someone  with  waterside  premises,  as  a  steam- 
launch  kept  knoddog  aboat  near  pubHo  stairs  runs 
some  risk  of  iojory,  from  the  fact  that  it  *'has  no 
friends'*  looking  on  ?—TA0HTSiLi2r. 

[47066,  ]^Baot«ria.— In  further  reply  to  "  Cyg- 
net,'' the  treatment  of  the  barm-mash,  as  deoeribed 
on  p.  369,  is  such  as  would  psoduee  diseased  yeast 
in  the  highest  degree.  186^  Eahr.,  as  a  flashing  heat 
for  malt,  or  crashed  unmalted  grain,  is  a  diastase- 
killing  tend  staroh-diuolying  tempcoratore  that  will 
leave  the  substances  acted  on  better  fitted  for  pigs' 
food  than  the  propagation  of  alcoholic  torulce.    In 
my  first  letter  on  this  subject,  I  did  not  mistake  the 
purpose  of  the  barm  referred  to.    Alcoholic  fer- 
mentation, whether  in  boiled  wort  for  beers  or  un- 
boiled wort  and  grains  for  distilling,  is  due  to  the 
reaction  of  Saccharomycts  cerevisite  on   inverted 
hydrocarbons.     Bat  these   **  disease  ferments," 
which  have  their  origin  in   the  non- coagulated 
endosperm,  are  also  reacting— attenuating— on  the 
same  nydrocarbons.   and   the  product   of   their 
action     is     not    alcohol,     but     various    aolds. 
Henoe    the  majoritv,   I    believe,   of  the   hcane 
distiUem     use     aad     Ifaid     oAore    purity    and 
profit  in  the  yeaftt  of   ale  and  porter  than  in 
strujggling  with  their  thoroughlv  ^seased  yea&t 
atisuig  frum  the  fermentation  ol  unbailed  worts. 
**  Cygnet  *'  makes  two  distinot  mashes  :  the  first 
or  barm  mash  is  for  the  propagation  of  torula;  to 
be  sown  in  the  secosid  uiicK  mash  for  alcoholio 
fenntntation.  Mjr  recommendation  of  sedimentary 
fermentation  and  jeast  was  for  tha  first  or  baun 
noash.    Bat  it  is  quite  possible,  by  varying  his  pre- 
sent system  of  Buiahiog,  for  *'  Cygnet ''  to  have  a 
purer  >east.    Our  sjbtem  of  growing  bairn  for 
breadmaking  difft^M  only  from  his  in  details.    We 
use  malt,  wheat  flour,  hops,  and  water.    We  mash 
for  two  hours  31b.  malt  in  three  gallons  of  water 
that  has  been  boiled  and  cooled  to  160^  Fahr. ;  the 
malt  grains  are  then  strained  from  the  liquid  and 
pressed,  and  the  liquor,  when  cookd  to  110'  Fahr., 
has  incorporated  with  it  331b.  of  thoroi^ly  sound 
glutinous  flour,  not  too  finely  dressed.    This  batter 
of  floor  and  malt  infusion  is  then  scalded  with  six 
gaUons  of  boifing  water  (in  which  2oz.  of  hops  may 
have  been  boil«d   for   twenty  miaatee  in  a  tin 
perforated  vessel)  in  three  ^arts  of  two  gallons 
each,  and  stirred  briskly  and  thoronohly  between 
each.    The  heat  of  the  whole  then  is  llo^Fahr .  or  a 
few  degrees  over,  and  in  24  hours  it  has  cooled  to 
80^  Fdhr.,   when  fermentation  is  started  with  1^ 
l^aOon  of  old   btrm ;  or,  we  add  no  old  barm, 
m  which  case  the  quanti^  of  malt  is  61b.  instead  of 
31b.,  and  one  handf  ol  each  of  floor  wad.  cane-suQar, 
and  the  tub  holding  these  things  is  kept  mhere 
the  temperatore  is  constant  witidn  a  few  degrees 
of  60.    With  the«dditiasi  of  old  barm  the  new  is 
fit  for  bread- making  in  2(  hours;   without  old 
barm,   and   self-lemeated    (spontaneous),   it  ie 
ready  far  use  in  48  kouri,  if  it  haa  been  stirred  up 
three  times  during  tiuU  tiose.    But  mark,  if  I  eoald 
the  batter  of  flour  aad  malt  inf  uitoa  with  8  or  9 
gaUoBs,  instead  of  6  gaUons,  of  boiling  water,  so 
as  to  bung  the  heat  up  to  160''  Fahr.  to  180°  Fakr. 
instead  of  140^  Fahr.,  than,  after  fermentation,  tiM 
effort  to  make  salei^Ue  bread  with  the  barm  is 
hopelass ;  tha  bread  is  low,  heavy,  and  acid,  and  the 
barm  under  the  microscope  is  seem  to  swarm  with 
all  the  acid  f ermenta.  So  muoh  for  bread-brewii^. 
What  follows  relates  to  patented  improvements  in 
the  nunufaoture  of  yeast  for  disttlhng  fermenta- 
tion.  The  full  details  will  be  found  in  Uie  **  KM." 
for  July  30, 1830  :^**  lib.  hops.  2oz.  quassia  chips, 
and  7  gallons  of  water  are  mashed  tot  20  minutes, 
then  boiled  for  10  or  16  minutes,  and  f<T»MnHI 
through  a  cloth  or  percolator,  ooolea  down  to  170^ 
Fahr.,  and  12Ib.  malt  stirred  into  the  inf  uoLon ;  this, 
after  mashing  for  15  minutes,  has  the  malt  grains 
separated  or  preastid  out,  and  tte  Kqoer  allowed  to 
cool  down  to,  and  is  kept  at,  the  teinperatuiie  at 
which  lermentatMsi  (spontaneoivs)  win  be  ezsited 
and  eanied  on"--Bot  over  SO"*  Fahr.— *•  That  m  Ifas 
first  or  starting  yeast.  Tm  meutataoa  will  or  shonJd 
oommenee  in  Iran  18  to  20  houn,  aad  eontimue 
from  16  to  24;  whan  at  its  fall  height  take  from  the 
toop  i  gaUoQ  and  plaee  it  in  a  olose  jar,  in  whieh 
pot    a}»>   one    or    less    os.     bi-oarboBAte    of 
foda,    and    tiien   hermetieaUy    seal,    aad    keep 
tha  Jar  where  t^  heal  is  net  over  60^  Fahr."    See 
the   «*S.M."   for    the    »s«  of  the    dataila.     I 
prnare    tha    ash    of     figs,     miajas,    or    maH 
grains,    by    pladng     them    in    an    ifen    tube, 
and  thA  tuba  into  a  giosviag  teraaae  snd  kaapng 
itth«»  tUl  tha  taba  ia  «t*  whste-heat,  wmfS^ 
OfganiD  ouitlsv  tasida  Bt0|e  #ving  off  gas  and 
flasna.    Aa  to  amssania  by  ^Bmil  far  the  anvaipoeai- 
ingof  7eaat,IthnikitBB0ce  haraslnl  than  nsafcO. 
Toroka,  as  found  in  worts,  are  no  mora  nor  leea 
than  IBM  vegetaUa  auolei,  moatly  oeraaL    Tkoy 
are  propagatad  bf  ^oraa;  bat,  ProleiBor  fioxky 


and  hiaaokoas  to  the  oontcarv;  that  is  not  their 
origin.  Tkay  are  free ooolei,  and  themast  beautiful 
and  lasting  variety  are  not  vegetable  in  origin  but 
animal  in  the  hosoaa  nsai^.  Looking  npon  yeaat, 
thflo,  in  worts  as  tha  free  components  of  oereala, 
what  is  required  for  its  healthy  and  vigorous  ^o- 
pagation  is  the  mineral  elements  found  in  orgamsed 
substances,  withcmt  whidi  cell  structure  and  pro- 
toplasm, animal  or  vegetable,  cannot  be  formed. 
These  elements  are  found  in  the  carbonised  ask  t>f 
cereals  and  fruits.  As  before  explained,  this  ai(h 
is  Uaok,  which,  for  my  experimental  purpeees,  is 
of  no  importance,  but  these  mineral  elements  can 
be  obtained  in  a  colourless  form,  free  from  oarbon. 
Their  kind  and  proportion  has  been  the  subieot  of 
much  investigaaon  1^  many  authorities.  In  dif- 
ferent plants,  seeds,  or  fruits,  tiiey  vary  in  quan- 
tity ;  but  for  the  practical  purpose  of  invig;orating 
yeast  the  analyses  of  wheat  grain  ash  by  Messrs. 
Lawes  and  Gilbert  will  do,  and  shows  per  cent.  :— 

Wluat  Grain  Aah. 
Fhoepborie add..  49 66    HagnesU  ....  K)-70 

Phosphate  ef  iron    2*36    Lime   3-40 

Potash    29-35    Chknine 013 

Soda  1-12    SUica  ...V...    247 

Ash  ol  Yeaet  (Miteoherlioh). 

Phosphoric  add 418 

Potassa 39-8 

Magnesium  phosphate  ....     16  8 
Caldum 2  3 

The  phosphoric  add  and  lime  may  be  found  in 
lime  or  bone  phosphates,  but  one  form  of  the  ap- 
plication of  this  la  the  subject  of  a  patent  by 
Professor  Graham,  valued  at  tiie  modeat  sum  of 
£20,000.  The  necessary  equivalents  of  soda  and 
ohlorina  will  be  £o«nd  in  oooEunon  salt— W.  A. 
Thoms. 

[47071.]  —  Ballway  Trucks.— The  waggons 
used  for  goods  and  mineral  traffic  vary  upon  the 
different  Uaes,  and  some  companies  have  as  many 
aa  six  different  sixes  for  the  same  class  of  traffic. 
The  average  size  will  be  found  to  be  from  15ft.  to 
15ft.  6in.  in  length,  outside,  and  from  7ft.  4in.  to 
7ft.  6in.  in  width  outside.— CLmraNT  E.  Steetton. 

[47110.]— Templata.--Bi^ly  46424  will  answer 
all  **D.  B.  M.  L."  requires. —JiLOK  op  An. 
Tbadbs. 

[47143.]— Aluminium.— If  "  Zelia  Naien  "  will 
give  me  his  address,  I  think  I  could  help  him  out 
of  his  difficulty,  as  I  have  had  considerable  experi- 
enoe  in  Metallurgy.  I  could  soaroeiy  give  him  full 
particulars  in  these  coluams.— E.  Ssllon,  Ecdes, 
Lauoashire. 

[47159.] — ^Heatlng  Greenhouse. — ^It  is  a  mis- 
take to  have  gas-stove  inside.  The  floe-pipe  should 
be  taken  into  a  ohisney  that  has  a  gooa  draught- 
one  that  is  most  in  use— say,  kitcbsn.  Gas-stove 
being  taside,  it  is  best  to  out  off  all  oomnuniea- 
tion,  by  having  metal  cover  made  to  fit  over  it, 
with  well-fitled  door  for  lighting  pnrposea,  and 
inlet-pipe  (to  supplv  air  for  combustion)  coming 
from  outside.  If  this  is  not  dear  enough,  write 
H.  Maitfieu),  London-road,  Twickenham. 

[47174.]— 8Sft.  Pedal  Beeds.— Thanks  to  Mr. 
Huxley  for  his  hints,  but  I  should  not  care  to 
undertake  to  carry  them  out  wiUiout  competent  aid. 
My  past  experience  of  meddling  with  reeds  is,  that 
it  IS  a  very  delicate  business,  and  best  let  alone  by 
amateurs.  In  reply  to  Mr.  Fryer,  the  instrument 
will  be  a  two-manual  of  five  rows,  with  inde- 
pendent pedal  three  rows,  each  27  notes  (32ft., 
16ft.,  and  8ft.),  my  object  being  to  avoid  coupling 
manuals  to  pedab,  which  I  have  hitherto  found 
nnsatjifistory.  I  do  not  know  siae  of  xeeds :  skoold 
I  haf*  to  get  them  made  speciaUy  F— AniEik 

[47176.1— YamiBb.— I  think  if  "Vanish*'  wiU 
try  the  following,  he  will  find  it  useful  and  cheap : 
Seed-lac,  lib. ;  methjlated  spirit,  1  gallon.  I  have 
used  this  far  soose  tne  and  have  had  eaedleBt 
results.  6eed-lao  b  a  ckaaper  form  of  shellaQ,  and 
should  be  i^aoed  in  a  jar  witiithe  spirit  and  oooa* 
sicmally  shaken,  and  tlMu  decanted.  If  tins  isthen 
thought  too  thick,  more  spirit  nsay  be  added.  II 
**  Varnish  "  woukl  Uke  a  recipe  ^r  aa  amber  var- 
nish to  be  applied  to  a  oold  plate,  it  will  be  gladly 
supplied  by— F.  H.  H. 

[47184.1-«|>eolal  Xiq^eaa  Train  on  Kid- 
land  Ballway. — ^In  my  reply,  p.  362, 1  mentimiad 
that  T.B.H.  tiie  Prinoe  and  Prinoess  of  Wsles 
would  travel  by  special  express  from  St.  Pancras 
to  Saltaire  upon  the  22ad  of  Jonew  The  train  wns 
booked  to  ran  as  under  :— 

StPancraa dep.  1.30  p.m. 

Kettering  .« (  arr.   3.2    „ 

\4ep.3.  6    „ 

(NottiaCbaa 1  arr.   4.11    „ 

tLosdan-rd.  Jono.  ^dep.  4.1$    ,, 

c-*«->' is;.!:!? :; 

BaUnire arr.   6.15    „ 

The  train  consiited  af  van  Ko.  320;  fiast-das 
oairiage,  226;  diceotorB'  bogie  saloon,  No.  1; 
PoUsiAii  drawing-room  oar,  **  Venua  *' ;  the  new 


Pullman  dJniBg  oar,  "Delmoniiio*';  bogie  mlsoa  Mo. 
733^  and  van  431,  or  a  load  equal  *>  U  [laiiauj 
vehicles.  The  train  was  drawn  from  St.  Psbsess 
to  Nottingham  by  engine  Xo.  1616  (drirer  Lead- 
beatter),  net  by  14^  as  previously  intsadsl 
Although  an  extra  stop  of  flva  nnatss  wssmaAs 
at  Harpenden,  the  tram  asrived  at  Nottiafllbsai  at 
4.9  p.m.,  or  two  minutes  before  time.  Ths  engine 
was  chanjred,  and  Ko.  1511  conveyed  ths  tnin 
thenee  to  SislUire,  which  was  reached  two  maafess 
before  time.  It  may  be  mentioned  that  the  new 
dining  car  used  upon  this  oooasion  will,  oaths  IMh 
inst,  commenee  to  work  daily,  with  Hm  ofhacasw 
car,  as  under  :— 


St.  Paacrai 5.  0 

Manchester 9.45 

liverpool 10.35 


Liverpool    .. 
Mandiester 
St.  Pancras 


4.50 
S.3$ 


— Olzuxst  B.  Sulextozc,  July  IsL 

[47193.1— Sntrate  of  Lead.— Nitrate  of  lead  i> 
made  by  dissolving  suboxide  of  lead  in  niM  acid, 
then  it  is  boiled  down  in  alead-pssi  and  Qtyitsbss*. 
Fbritannate  of  soda  you  will  raquiie  two  km 
pans,  one  SCt  deep,  18in.  wide,  theftmgatobstfn. 
wide,  to  weigkabout  5  or  6  cwt.  of  the  best  out 
iron  yon  can  get.     The  other  muat  be  a  comnca 
lO-gaUonpaa.    Ton  wiU  also  want  a  flat iioa  lid 
for  the  big  pan,  with  a  funnel  in  the  eeatn.   Tha 
foUowing  is  Ike  receipt:    5  gaOona  oaustio  aod^ 
4aU>.  oommon  salt  emshed,  271b.  aitmte  d  sodh 
20lb.  fathered  tin.     Yoa  msst  have  the  bi^  pm 
red-hot  bafore  you  start,  and  the  caustic  boBmgia 
the  small  one;  pot  the  salt  in  fiiot,  and  thm fta 
caustio  win  not  fiy ;  be  very  careful,  or  it  wfilfty 
in  your  face.     You  will  want  two  in«  sheers  ox 
stirrers,  and  when  it  is  fluxed  you  draw  it  outand 
dissolve  in  boiling  water.  There  ia  another  roemod 
which  does  not  require  boiling  caustic;  bat  you 
would  have  to  pay  for  it.- Shaib. 

[47196.]— Electricity  v.  Oaa.—  I  am  not  so 
clever  as  Mr.  Grey,  and  do  not  understand  from 
what  he  intends  to  differentiate  the  tom-cat  I 
know  if  you  rub  one  the  wrong  way  he  will  pr?J® 
himself  electrical  in  more  ways  than  one,  bat  I  do 
know  that  "Fiddler's"  query  deserves  a  more 
oourteouB  answer.  It  is  not  because  atiimg  never 
has  been  done  it  never  can  be ;  in  the  present  stste 
of  science  we  cannot  say  that  anything  is  impos- 
sible. If  "Fiddler*'  has  any  theory  on  the  subjeot, 
I  would  adrise  him  not  to  feel  "  shut  up,"  hot  ti^ 
to  work  it  out  At  present,  I  suppose,  these  is 
nothing  nearer  to  his  suggestion  thAnl>oebereuiers 
lamp,  whiohwas  invented  in  1324;  this  forms  ^ 
own  gas  by  electricity,  and  bums  it  by  means  of 
platinum.  With  this  to  start  from,  Isiy,GooB 
and  prosper. — Zelia.  Naisn. 

[47196.]- Bleotrlotty  v.  Ona,— Why  dotftyou 
try  the  experiment  yourself  ?  Then  you  will  know 
why  it  is  matsuoh  a  method  cannot  be  adopted. 
Practically,  there  are  any  number  of  beautifal 
experiments  that  for  practical,  everyday  use  are 
uaelem.  Yours  is  one  of  them.  A  gentlessan 
come  to  me,  not  long  ago,  with  a  **  splendid" 
idea.  I  was  to  have  half  the  proifil  of  the  oom- 
mercial  working  of  the  idea.  It  was  to  rsfola- 
tionise  gas-miuking  ;  to  dispeaaa  with  costly 
maohinery.  I  could  not  mentfa>n  all  tiie  gceat 
things  that  the  invention  was  to  do.  It  wa  to 
pro^de  higk  towers,  and  above  tkem  J^^^^^BiiBg: 
conduetms,  with  innumeraUe  pointa.  IneBS  bad 
to  "oolleot"  the  dectricity  in  an  upper  stntom 
of  air  and  bring  it  down  through  immense  vats  of 
water,  slightly  acidulated,  and  the  vats,  of  oootse, 
insulated.  Then  two  electrodes,  with  recsivtrs 
over  them,  were  to  decompose  the  water.  Oxygm 
to  be  stored  in  one  series  of  gaaometen  aad  the 
hydrogen  in  another  series.  2  had  to  ooel^ 
aspirattans  of  my  oliant  by  pointing  oat  to  aim 
the  iailarea  that  would  take  place,  even  in  the 
beginning  of  the  process.  He  went  away  a  wiisr, 
and,  perhaps,  a  sadder  man.  Still,  I  never  ears  to 
damp  anyone's  spirit;  it  is  better io  think  andnot 
succeed,  than  never  to  think  ataU.— W.  J.  Lak- 

CASTEB. 

[47198.]  —  Wet-Bnlb  Tharmoroater.  ~  His 
idea  is  an  old  one.  You  should  have  a  |ueoe  of 
parchment  over  the  vessel  containing  the  water,  or 
have  one  oi  the  small  loantain  ink-kottlea,  wima 
smaAaaek.  You  know,  o<  ooune, tiiai Ike ^sasr 
»  with  a  taU  supply  of  walK,  tkat  the  bsilb  willVs 
too  wet,  aad  oonaeqaenthr,  waamsr  ^^'^J^ 
wooid  be  if  evoaoratioa  cauid  go  on  only  from  tts 
immediate  sorisoa  of  <i»a  cotton  ogvessag^  w 
waterinaksig  veasel  is  tihe  aaoM tenpenrtmeas 
the  outside  air,  aad  if  the  supply  lo  balk  k  too 
rapid,  tke  wet  bulb  wJU  indicaba  too  higk.-^.  ^. 

LA2WU8TBB. 

baoa  OMor  ml 


[47199.1— Wl4Ul»,—Tlie 
been  at  au  elaa^ 


norwinth^y  baaf 
Stee'tiid^  baa  a  mat  deal  to  dawMk 
sudden  squalls.  I havanotieedaiddengaate danv 
a  thimder-shower  that  could  be teamd  as  doa  torn 
electrical  diaidiarBe ;  but  there  ia  more  tkaloanoot 
be  so  dafinitely  tmeed,  butt  think  wiSbeMRa 
long,  as  due  to  rileat  electrical  divAiazgai.— w.  /• 
Lascastbr. 
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^a09.]--Z.ev6r  Watoh.— It  is  aoBMwkat 
diffioolt  to  aoBiga  a  oorreot  OAuro  for  tka  defect 
exhibited  by  your  wateh.  Some  part  or  other 
cannot  ba  so  fiee  as  it  should  be.  Is  there  perfect 
freedom  in  the  action  of  the  hotr-spring  f  Dees  it 
tomfa  the  bar  of  the  regulstor  in  Tibrating 
between  the  tiro  small  curb  pins  ?  Doee  the  nvo- 
Inftion  of  the  balance  increase  or  diminish  when 
beld  in  different  portions  ?  Can  you  pereetf«  may 
differenoe  in  the  sound  or  beat  when  steadily 
held  to  the  ear  in  yarions  ways  P  The  hainprini? 
ahaold  work  fieelj  between  the  pins,  and  should 
in  evsry  way  be  free  from  the  hart  of  the 
halaaoe  and  frooi  the  regulator  itself.  The 
actioii.  of  the  balance  shoald  be  the  same, 
in  whatever  positian  the  watch  is  held.  The 
beat,  too,  shoald  be  the  staae,  howeyer  placed. 
SesMtimea  a  minute  piece  of  bristle  may  hang 
mp  and  obstroot  the  freedom  of  a  partioular  whee^ 
or  a  small  piece  of  pegwood  may  be  left  in  a  jewel- 
bele  (when  it  is  a  oorared  jewel),  or  in  puttina  ta- 
^her  you  may  have  slightly  burred  one  c3  the 
piyot  holes  in  one  or  the  other  of  the  p!ates,  which 
would  bind  the  wheal  when  bearing  to  ti^t  side. 
You  win  see  that  the  error  cob  plaint  of  may  pro- 
ceed from  a  yariety  of  causes.  1 1  sometimee  hajmens 
that  when  a  spring  giyes  up  the  phost,  the  chun  n 
violebtJty  jeried  against  the  staff,  and  unices  the 
wateh  is  fitted  with  a  staff.^oard  pin,  the  piyots,  or 
one  of  them,  may  get  a  tnde  bent— not  enough  to 
atlqgether  stop  the  watch,  but  se&oient  to  retard 
ito  action.  Your  best  plaa  would  be  to  taka  down 
the  watch  and  closely  examine  eyery  hole  and  piyot, 
if  3rou  cannot  ascertain  the  causa  otherwise.  It  is 
tsaaless  to  corset  the  eprxng.  A  half  or  a  Ihiee- 
qoarter  turn  of  the  rat^et  wheel  geaezaliy 
Buffioes.  In  oyer- setting  you  run  the  risk  of  aieain 
breaking  theepriug,  or,  perhaps*  the  chain.  Ton 
ipere  peneetly  in  the  right  in  oiling  the  jewel-holes. 
The  policy  of  oiliug  tha  ruby-pin  is  open  to  quea- 
tii>a.  I&  cases  wIm^q  the  leyec-fork  is  indented  or 
Koagh*  a  little  oil  ia  a  help,  so  long  as  it  is  free 
from  ooasulation.  Should  it  thicken,  it  would 
iwofe  more  of  a  hindraucs.  A  well-Emshed  es- 
cafMmeni  and  roller  reqoiru  little  or  no  oil,  except- 
tag  where  the  escape- wheels  are  made  of  steel ; 
tlien  it  should  not  be  omitted.  'VTxite  ag&in  and 
r«|port  pcogres8.->ALFOjO£. 

[#7211.]  -^  lUffaat^motlyw  Foroe.  —  See 
answexs  to  47179,  and  also  read  carefully  Prof. 
Ayrton's  lecture  on  p.  4,  and  get  acquainted  with  the 
Ammeter  and  Volt-meter  there  referred  to.  The 
methods  of  applying  electricity  to  magnetic  motors 
are  yery  yarious,  but  the  **  Oraasn  **  appears  to  be 
reckoned  among  the  best— daecribed  in  a  back 
number  of  the  E^olisu  IlECRiNic— J.  H. 
Huxley. 

r47214.]~A  Olook  to  Btrlkaanarter-Hours. 
— In  reply  to  *' A  Poor  Iriab  Boy,"  I  must  siy  that 
I  think  you  may  as  well  try  to  extract  suobeams 
from  cucumbers,  or  to  make  a  silk  purse  out  of  a 
80W*s  ear,  as  to  hope  to  make  your  dock  strike  the 

aoarters.  I  know  of  no  plan  by  which  a  dock  of 
le  kind  described  could  be  made  to  do  eo,  unless 
it  was  by  putting  an  entirely  new  set  of  wheels 
and  leyers  in  place  of  the  present  onse.  In  my 
opinion  the  gaone  would  not  be  worth  the  candle, 
ae  the  saying  if.  I  ikoald  he  h^py  to  assist  yon 
if  I  could  see  my  way  eltw  to  da  eo ;  but  I  cannot. 
I  tma^iine  your  dock  ia  not  a  ^i  one,  if  it  ia  an 
Aaiencan.  The  majonty  c<  tte  American  docks 
now  in  the  market  are  lacquered  in  a  manner  that 
▼cry  closely  resembles  ^ding.  The  colour  is  so 
uaarly  alike,  tsid  the  fiaiah  ao  good,  that  an  aa- 
pfaeosed  eye  may  easily  be  deeeited.  Un^aes 
tfoeahlyMaMof  taabest  are  gUt.  LaeavKiag  is 
dme  by  hsiihig  or  dipaing  the  metal  m  dilated 
nitiie  asid,  ana  attar  bstag  thoreaghlj  *^'*-**— ^ 
stf&d  dried,  it  ia  heated  and  patated  oyer  wilh.  pae- 
fMsadskd  oelootedqiizit  yaxniriiea.  A  considataMe 
'of  akill  is  required  osi  the  part  el  tha 
to  prodoce  aa  saea  and  satiafaetory 
I  to  the  vroxk:  so  if  yDU  atteas^t  the 
Jo6,  yoa  must  not  be  sunned  if  the  oonditum  of 
your  dock  goes  from  bad  to  worse.— Alfojchl 

147218.]— OtrcalatlBg  Deelaiala.— Three  years 
aaro  I  parflbaied  a  copy  of  fieaur  Gh&rk's 
**lftifiopine  of  Oirculatitig  Dectm^,  &o/*  A  new 
edMkm  of  215  pages,  and  %  oepper-platee.  Loaden, 
ITM.  It  is  the  best  work  that  I  haye  met  with  on 
tbe  mbjeot.  A.  J.  Smith,  by  appointaBeBt,  can 
coma  any  eyening  and  read  the  10  pages  e<  prs^ 
face  and  70  pages  of  matter  in  t^  eaia  subject,  if 
he  Ukes  to  adyortise  his  address.— S.  J. 

[4?225.]  —  Piotuxe-Fzame  Kaking.  —After 
tzymg  yarious  methoda  of  making  frames,  I  find  I 
oan  make  the  best  job  by  (after  mitxiag)  just 
toadiiag  each  mitre  with  glue,  lettiiw  dry  a  short 
tnaa.  This  stops  suction,  otherwise  the  end  grain 
of  wood  will  abenb  glue  which  is  intended  to 
hold  frame  fast.  I  then  take  the  pieces,  two  and 
two,  glue  them,  rub  out  supeifluoos  ghie,  setting 
then  to  intersect  perfectly.  Leaye  them  a 
ioffidant  time  to  dry,  then  put  a  brad  or  two  in 
each ;  then  put  other  joints  together  in  same  way, 
bcadaing  them  also  when  dry.  In  this  way  you  can 
set  each  mitte  properly,  which  is  almost  impoasilde  { 


to  do  by  naflingattimeof  glueing.  AlOioughthe  job 
may  be  a  little  longer  abont,  it  is  the  best  in  the  end. 
A  ^ring-plane  must  be  used,  kept  sharp,  and  I  set 
the  break -iron  well  back  when  making  mitres.  My 
tnitre-board  is  simply  a  piece  of  incn  stuff,  with 
two  pieces  glued  on  at  the  proper  angle,  and  hdd 
down  on  bench  by  two  screws.— Cotbwold. 

[47226.]  —  Picture  -  Frame  Haking.  —  If 
Sayory's  mitriug  board  is  untrue,  I  should  at  once 
drop  down  upon  him  with  a  letter  of  remonstraiMse. 
He  is  a  frame- maker,  and  is  well-known  in  his 
own  town  and  nei|;hbourhood.  His  book  upon 
frames  and  gilding  giyes  also  f aU  details  upon  the 
subject,  with  illuBtzatioiis.  Mr.  Bines,  of  Nor- 
wicli,  also  sells  a  mitre-board  and  cramp,  and 
so  also  do  Booth  Brothers,  of  Dublin.  With  sharp 
plane  and  true  boiard,  a  mitre  ought  to  come  out 
true ;  but  practice  has  something  to  do  with  it.  If 
the  pieces  are  put  accurateh^  in  place  fer  naihng, 
they  win  not  remain  so.  Set  one  uptight  in  the 
yioe  (properly  protected)  and  let  the  other  slightly 
oyerlap  its  true  position  ;  then  bore  and  nail,  and 
the  act  of  nailing  will  driye  it  down  iuto  place. 
But  Hines  and  others  adyertise  clamps  to  seoure 
the  mouldings  in  place,  which  are  adyantageous  to 
those  who  are  not  adepts.  Practice  on  some 
ordinary  bits  of  moulding :  it  is  a  pity  to  use  special 
stuff  until  perfect  in  the  manipulation.  '*  J.  J.  A.,'' 
Liverpool,  uses  a  good  plane,  and  eyidently  suc- 
ceeds.—0.  J.  L. 

[17228.]— Telephone.— You  will  require  from 
,f  02.  to  loz.  of  36  wire  on  the  bobbin,  but  if  you 
haye  only  a  short  circuit  you  oan  use  Ko.  30  wire. 
The  bobbins  ought  not  to  be  too  wide ;  if  the  width 
is  made  eqaal  to  the  diameter  of  the  core,  then 
wind  until  the  depth  of  wire  is  equal  to  diameter 
of  core,  and  you  will  hare  the  most  snooessfal 
telephone  you  can  make. — W.  J.  Lanoibtsq. 

[47381.]  —  Inaalating  Saterlal.  —  Field's 
Nigrite  is  the  beat  substitute  for  indiarubber  for 
insulation.  It  has  nearly  four  times  the  insulating 
power  of  rubber,  and  is  s^ld  at  a  much  lower  price. 
— Abthxtb  SaoTH, 

[47233.]— To Kr.  lABoaater.- Any  of  the  sfteel- 
t^»e  malrers  would  make  the  band  for  you.  Per- 
haps Ohesterman's,  of  Sheffield,  wooKi  suake  it  for 
you.  Probably  a  good  band-saw  maker  would  do 
it ;  but  I  should  prefer  the  sted-tape  makers.  You 
do  not  say  what  Btrett|^  you  want  the  ated ;  if 
yery  hght,  a  dock-spnag  maker  would  be  about 
the  beet  to  go  to. — W.  J.  Lanoasteb. 

[«7ia4w]— Wei^t  of  Olrder.  -A  hex  girder 
12ft.  leofi,  to  break  under  a  h)ad  of  1  tea,  wooki 
he  hot  a  toy  or  model.  The  folloiwing  woaM  giye 
sttoh  a  mttdel :— Top  and  bottom  plaies  Sin.  hy  |ta., 
webs  each  2}in.  by  ^ia.,  four  asigle-iroaa,  eaeh  jia. 
by  4«a.by  ^in. ;  the  breaking  weight  in  oentan  fay 
oalcolatioa  of  tlib  girder,  if  fixed  at  both  eads, 
would  be  *94  of  a  ton ;  weight  771b. — ^Dittqv. 

[<7236.1— Objeet-Mountliig.- You  will  find 
nothiog  better  than  glyeerine  and  gelatine,  and 
one  of  the  simplest  methods  of  making  it  is  gtyen 
by  Beale.  A  small  quantity  of  gdatine  must 
first  be  soaked  in  cold  water  until  it  becomes  quite 
soft,  then  melt  it  by  putting  it  into  some  hot 
water— not  too  much,  but  stdfioient  to  make  it 
about  the  consistency  of  starch ;  then  miz  an  equal 
^[uantity  of  glycerine  with  it,  and  before  bottling 
It  well  mix  the  two  together,  then  bottte  it  and 
keep  it  ooyered.  When  wanted  to  be  used,  pat  it 
in  a  cap  of  warm  water  for  a  few  minutes.  You 
will  fiad  this  moonting-flaid  Cii^tal  for  aU  tissues. 
— W.  J.  Lancjlstee. 

[47239.]  —  Deafnaaa.— I  suffer  from  chaeaio 
eacai^  of  tike  ear  which  has  prodnoed  deataess. 
I  went  to  Dr.  Dalby,  and  he  ^aye  the  same  adme 
as  Dr.  Edamnds,  only  reeoBuaending  Barrough*s 
Inhaler,  Suow-hiU,  London,  peioe  i2i.,  and  to 
take  air  into  the  lungs,  and  to  force  some  through 
the  ears,  which  he  tokl  me  would  pceyent  my 
gettmg  worse,  which  it  has  done.  The  inhniitig 
requires  great  perseyerauoe,  it  being  six  months 
before  I  recdyed  benefit  from  itTit  has  been 
beaeAsBBl  to  others  who  hare  zeodyed  the  same 
adyiea  Dr.  Bdmunda  giyes.  Could  Dr.  Bdnrands 
tell  me  if  he  has  had  any  ezpssieaea  in  meehanieal 
conldvaases  for  the  ear,  and  what  ia  the  best  and 
most  eonyenieiit?  I  want  something  to  use  in 
church,  and  at  lectures,  Arc.  Can  they  be  saMy 
recommended  ?  Do  they  improye  or  injure  the 
hearing  ?—JoSQr  Alex,  Olluu),  F.B.M.S.,  En- 
field. 

[47243.1  —  Dry-ptota  Photography.  —  If 
<<  F.  J.  N."  win  foUow  the  iurtruetioBS  giyen  by 
J.  B.  Stephen  on  p.  10  of  this  yofauaa,  I  think  he 
will  be  satisfied  with  the  results.  I  haye  made 
two  double  dry  slides  at  the  cost  of  4d.  each,  that 
IM  besides  my  own  labour,  not  taking  that  into 
account.  I  got  my  board  at  a  picture -framing 
shop,  and  gaye  5d.  f or  a  6ft.  piece ;  hinges  for  the 
same  three*  halfpence  per  pair.— B.  T.  B7 


[47244.]— To  Mr.  Lancaster.- About  a  month 
a^  I  gaye  the  yezy  instructians  you  ask  for.    You 
wm  find  it  under  Medical  OoiL    The  battery  you  ( 
speak  of  I  sappose  means  a  soil.    If  yon  oaoDot  in  | 


back  numbers  find  just  what  you  want,  let  me 
know,  and  I  will  tell  you  exactly  how  best  to  go  to 
work.  At  the  same  time,  let  me  know  whether 
you  haye  any  cells  at  all;  if  not  I  will  tell  you  how 
to  make  the  simplest  f orm.— W.  J.  LAWCifrrini. 

[47245.]— Bleotrio  Belln.— Most  probably  the 
fault  is  due  to  bad  earth.  I  saw  some  ume  ago  just 
such  a  case ;  the  earth  at  one  end  consisted  of  a 
wire  pushed  into  the  ground  about  1ft.  When  the 
ground  was  yery  damp  bells  would  ring  and  all  go 
right ;  but  the  moment  ground  was  at  all  dry  the 
bells  and  tdephones  ceaMd  to  work.  Of  course,  I 
am  assumag  that  your  iron  wiree  go  to  earth :  if 
not,  then,  of  course,  ^e  fault  will  aot  be  as  ahoye ; 
and  I  should  adyiae  you  not  to  use  the  iron  return- 
wire,  but  shnply  to  carry  a  wire  at  each  end,  dtber 
to  the  gas-pipe  or  to  the  water-pipe.  There  is 
something  wrong  with  tiie  insulation  somewhere. — 
W.  J.  Lakoasteb. 

[47256.]— Surfisue  Oondenalng-Bngine  for 
Lannoh.— The  difference  will  aot  be  so  much  as 
you  imagine,  so  far  as  driying  and  attt^ntion  are  con- 
oemed.  In  the  first  place,  you  will  not  haye  the 
benefit  of  exhaust  fire- draught;  but  the  boiler 
pressure  need  not  be  so  high,  as  it  is  necessary  to 
keepitin  the  *' suffers."  The  chief  extra  you  wHl 
haye  to  watch  is  the  yaouum  gauge,  which  should 
be  tested  by  indicator,  as  nine  out  of  ten  of 
them  are  an  inch  or  so  out.  Ihe  yacuum  should 
stand  at  least  21in. ;  the  more  you  get  the  better. 
If  the  yaouum  is  found  to  decrease,  try  your  hot- 
well  (oyraflow  from  air-pump),  for  temperature 
with  ttiermomater.  If  oyer  125^  pAhr.  your  circu- 
lating-pump  is  not  working  well,  or  the  tubes 
want  scaling,  and  if  not  soon  done,  the  increased 
heat  will  form  a  thick  crust  round  them  and  pre- 
vent condensation  altogether.  Irregular,  jerky 
moyements  of  the  gauge  iadex  point  to  the 
renoyation  of  the  air-pump  packing.  You  should 
bear  in  mind  that  yacaum  costs  in  production, 
nothing  but  the  working  and  wear  of  pumps,  and 
eyery  2in.  is  as  eff  sctiye  as  a  pound  of  steam  per 
square  inch  of  piston,  whidh  cost  coa!  and  labour 
in  putting  in  the  f  amace.  l^m  must  also  look  out 
for  leaks  in  exhaust-pipes,  condeuser  ends,  and 
tubes,  so  that  no  air  oan  exrter,  and  the  drain  taps 
on  cylinder  end  kept  tight :  also  piston  seen  to 
occasionally,  as  aQ  these  things  are  fruitful  sources 
of  annoyance  to  those  in  charge  of  condensing- 
engines.- Peed.  Waleeb. 

[47259.]— To  Kr.  Lancaster. -You  haye  in- 
sufficient wire  and  haye  wound  it  wrongly ;  you 
most  wind  round  and  round  like  cotton  oa  a  spool 
and  not  as  on  a  shuttle ;  wind  on  each  le^  at  least 
I  lb.  to  Jib.  of,  say,  16  ootton-«oyend  wire.  The 
armature  is,  of  oeurse,  much  more  like  a  shuttle, 
aad  the  wiadicg  is  in  same  direotioa  aa  the  cotton 
oo  a  shuttle ;  but  the  magnets  must  be  wound 
differently  vnlees  you  want  to  waste  all  yoar  cur- 
rent.—W.  J.  IiAXOASTEa. 

[47294.]— lilghtnlnff-Oondaotors.— The  best 
form  is  Tylers  patent  easily-tested  lightning- 
ccsiduetor,  which  is  a  cable  made  of  06  per  oeat.  of 
pure  oopper,  with  an  insulated  wire  as  its  core,  for 
tasting  the  condition  of  the  conductor,  and  also 
whether  it  continues  to  make  good  earth.  To 
make  the  best  earth,  is  to  carry  your  coaduetor 
uudergroimd — away  to  water,  if  possible.  If  not 
able  to  do  so,  get  a  good  day  soil,  on  which  lay  a 
bed  of  ooke;  wind  the  conductor  round  a  large 
iron  plate,  and  solder  it  oa,  laying  the  iron  plate 
on  the  bed  of  coke,  and  then  again  coyermgit 
with  ooke;  this  will  gfye  you  tlM  best  possible 
earth.  I  man^  mention  that  the  cable  testing 
wire  for  earth  conneetion  ought  to  haye  the 
resistanee  of  1  ohm.  — Deebtshibe. 

[47265.  ] — 7oracaat  of  Storma. —About  ihe  best 
book  you  can  read  is  **  Weather  Warning*'  Houl- 
ston  aad  Sons,  London.  If  you  read  this  through 
seyaral  times,  you  wiU  know  more  of  weatherology 
than  you  appear  to  know  now ;  but  donU  aropheqr 
until  you  hMre  made  at  least  50  entries  that  haye 
all  come  true  without  one  failure :  thea  you  wiQ  be 
on  the  right  track.  Don*t  endeayour  to  go  farther 
ahead  than  one  day,  or  you  wiU  be  wred^ed. — ^W. 

J.  LANGA3TSE. 

[47S65.1— Voraoaat  ofStasnia.— Ky  baremelers 
were  maoe  as  foUowa : — ^Two  pieces  ef  soft  glass 
tube  9lB.  diameter  were  sealed  eadi  at  owe  eDu  by 
meaas  of  a  spirit-laaip ;  neat,  one  piece  was  bent 
about  7ia.  from  the  sealed  ead  into  a  U-shape, 
pllowed  to  ood,  aad  then  filled  with  meroory;  it 
was  thea  headed  iathe  ^irtt-lamp  until  air-bubbles 
were  expelled,  and  aa  soon  aa  eooi  enough  to  handle 
the  end  was  sealed.  In  this  maimer  I  had  a  glass 
rod  32m.  long  and  turned  up  7in. ,  full  of  mercury, 
sealed  at  both  ends.  I  afterwards  discoyered  that 
good  sealia^-wax  would  effeotaaliy  dose  the 
shorter  limb  if  the  after  operations  were  carefully 
conducted.  This  mercury  tube  was  sealed  and 
suitaUy  framed,  the  diort  end  was  opened  by 
means  of  the  spirit-lamp,  and  a  register  for  three 
months  was  made  out  and  filled  up  day  by  day,  as 
my  barometer  indicated,  and  in  three  months  I 
found  that  storms  had  passad  oyer  us  as  f dlows  :— 
Stptember  16fh,  1890,  aa  i&teml  of  20  days  and 


jaauunc  and  wobld  of  soiencqbs?  no 


902. 
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to  t-BSK  aaBft  ^fli  'ft  ilmg 
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tptri.-lAaip  ■tmi^r  to 

o  :kkkv«t  its  tatmi- 

Wcoght  scfBcieot 
1Mb  of  9a.  leaf,  tt«t  It  w«a 
•ad  hma^  m  a  eool  tkmdj 
ftTB  mmtrnmg  iadtoatiooB  of 
>■!  ■rMfly  tbgndireitoimt.  The 
m  uaf  aide  by  nde.  They  are 
bcC^  Teft«ftb^«  ^  the  iBtiuUI  giTea  praeture  only, 
while  th*  wmit^Am  irrree  aotiee  of  local  xmini, 
te^  If  By  q«Mi»t  teadi  me  a  aCamped  eoTelope 
f?c  repfy.  h«  thtU  h&Te  diagrame  of  paat  storma, 
whkh  wiU  ahov  hioi  at  a  gUnee  wnat  mydia- 
coverriak  ▲  geoliMDaa  F.M.S.  wrote  me  that  he 
«nd  %•  method,  or  mtonral  of  90  dajrt,  bat  that 
eertem  o4h«n  of  the  Xeteorologioal  So^ty  wanted 
so  iafarmatioai  from  oattidera.  In  reply,  I  would 
aay,  if  th^  haTe  teoreta  relatiog  to  weather 
tffwvr^,  that  audi  aeereta  are  likely  to  be  dia- 
ooTiiea.  It  is  atngular,  but  trae,  that  oar 
wont  aloime  have  not  been  foretold  by  the 
tobatlAo  oieteorologista,  with  all  their  first- olaaa 
apparatua,— W.  X.  Qabdnsb,  Byfleld  B.S.O., 
itorthamploBahire. 

[47970,1— To  Xr,  lAnoaater.— You  can  take 
the  front  lena  to  pieoee,  but  beaure  that  it,  the  fog. 
ia  between  the  lenaet ;  often  the  front  aurfaoe  of 
flint  hae  an  oxide  on  it  giying  it  a  foggy  appear- 
anoe;  thie  you  cannot  remove.  If  itia  oetweenthe 
Unaaa,  then  put  lena  on  a  plate  and  place  in  a  warm 
oTen«  then  when  quite  warm  you  will  be  able  to 
alide  the  top  koa  off;  clean  when  cold  with  turpen- 
tiaa^  and  re-etm«nt  with  dean  Canada  balaam— 
bake  until  the  baleam  round  the  outaide  of  lena  is 
hard,  than  allow  to  cool;  dean  the  balsam  from 
round  lens  and  put  into  cell  again.— W.  J.  Lam- 

CAftTSA. 

[4rJ75.1— Oak  Orainliiff.— You  have  nothing 
to  do  with  umber  mixed  in  table-beer;  but  firat 
paint  the  ground  the  tint  you  require— if  light, 
u«iug  white  lead  and  yeUow  ochre;  if  dark, 
adding  Venetian  red  or  burnt  umber;  in  fact, 
loaay  plgmenta  like  sienna,  burnt  and  raw  chrome, 
Osfoid  oohre,  &c.  You  can  bur  the  graining 
ready  made,  or  you  can  make  it  by  ninding  up 
burnt  umber  and  raw  iienn%,  or  Vandyke  brown 
instead  of  the  umber  if  it  is  required  dark ;  thin 
with  equal  parti  turpentine  and  linseed  oil.  The 
bear  buiiness  is  for  distemper  work.  Why  dqn't 
you  get  one  of  the  handy-books  on  painting,  which 
win  liit*  sumoient  hints  to  atort  tou,  and  if  you 
looked  through  back  rolumes  of  **  ours "  you 
would  find  many  hints.— T.  P. 

(47975, 1-  Oak  Oralalag.-Oetapint  of  linseed 
oil  Mkd  a  pint  of  turps  mixed  for  thinsuigs,  ^Ib. 
dryersi  lib.  raw  umber  ground  in  oil,  and  half  a 
ball  of  whiting.  Mix  whitiog  to  a  stiff  paste  with 
thtunings,  then  Dlaoe  it  and  the  dryers  in  paJnt- 
pot,  adding  half  the  umber.  Mix  wdltpgether, 
(heu  %U  Sbout  a  pint  of  thinnings.  ,Whi^  weU 
miiad  try  it :  If  too  light,  add  umber ;  if  dark,  add 
thinnlufi.  When  got  to  proper  shade,  rub  a  little 
ou  and  oomb  it ;  if  the  combing  shows  a  tendency  to 
run,  ndd  more  whiting  UU  it  has  body  suffiaent  to 
stand  the  comb,  remembering  at  the  same  time 
thai  the  priooipal  thing  U  to  rub  the  colour  on 
etenly,  which  cannot  be  done  unless  it  uvery 
thin,  and  eten  then  It  ttopireB  9,  lot  of  pracUoe 
with  the  brush  to  be  abfe  to  do  it  nicely.^  The 
yw\\y  difference  between  light  and  dark  oak  is  the 

aaeutily  ol  umber  or  other  stain  need  in  mixii^, 
la  whiting  or  dryers  baring  no  effect  on  the 
^ade,  mwdy  forming  the  bcdy.  To  oTcrgmn  it 
luh  down  with  wa»h.leather  damped  with  whi^g 
and  water,  then  take  yandyke  brown  ground  m 
water*  Mix  it  ▼wy  thin  with  beer  and  water,  and 
«Urken  sty  Iss  and  shade  up  where  reouired,  uamg  a 
iiSJttie  to  wipe  out  the  U^ta  and  a  badger  to 
ISiJa  I)on*t  try  to  ahade  it  ap  too  much,  aa  yoo 
are  tery  linhle  to  ffst  it  patchy :  but  keep  it  as 
auittt  as  nosaible,  then  nothmg  but  the  want  of 
abU  will  preT«nt  you  doing  it  welL— B.  Cokbb. 

,.♦>'«  1  —  Blootrical  Indicator.  —  If 
o  kv^ublil  ••  wUI  call  or  write  me,  I  diaU  be 
^awTt^  tbow  him  Just  the  instrument  he  re- 
;uf^I  aiso  an  dsotric  water-alwm  and  register  of 
;^XvHutuS  of  the  same,  as  fitted  to  iSl  \ockB 
^ilKiwr  Thames.  The  apparatus  he  requires 
.*  »•  w  tii  rough  a  single  wue,  and  reads 


^  *  rwy  moderate  sura.— T.  K.   Bbailsfobd, 
^mee  CoBserrancy  Office,  41,  Trinity-square, 

[4727S.'— Fatantod  or  Not  ?— I  made  a  tube 
T— gni^  about  fifteen  years  ago ;  it  is  no  patent.— 

GxOaOB  TOLMAV. 

J 47278.]— Patented   or    Not  P— Patented  it  is 
bm  it  h*s  lapsed ;  but  the  patentee  would  scarcely 
'  fight  the  matter,  seeing  that  the  system  was  in  use 
-  many  years  before  the  patent.     Some  applications 
;  of  it  ought  no  doubt  be  patentable,  but  not  the  in- 
dosing  tube  in  itself .— Sigma.. 

[47279.]-8poUt  Glass  BhelTes.— Wash  them 
in  hydrochloric  acid,  then  if  that  don*t  remove  the 
cloudy  patches,  rub  them  with  putty-powder 
(oxide  of  tin)  and  leather.— Albebt  Sxith. 

[47280.]— Legal.— It  is  really  impossible  for  me 
to  answer  this  question  without  having  fuller  par- 
ticulars, as  to  the  kind  of  name,  and  as  to  the 
terms  of  the  dissolution  of  partnership.  **  Q.  B." 
begs  the  whole  question  by  calling  the  foundi^  his 
own,  when,  up  to  the  date  of  toe  dissolution*  it 
was  as  much  nis  brother's.  If  the  brother  went 
out  of  the  business  and  left  **  G.B.*>  the  good- will, 
&o.,  he  also  left  him  the  name,  if  it  is  not  his  own 
name,  and  he  has  no  right  to  use  it  elsewhere. 
But  I  say  this  with  reserve,  as  these  points  are 
difficult  to  dedde  in  the  dark. — Fbkd.  Wbthbs- 
FiELD,  Solicitor,  2,  Gresham- buildings,  Goildhall. 

[47281.]  —  Trioycles.  —  For  good,  all-round 
work  I  should  recommend  a  double-driving  chain 
machine,  back  steering,  of  the  '*  Cheylesmore '* 
style,  where  the  rider  is  placed  well  over  his  work, 
and  in  the  best  position  to  utilise  the  greatest 
amount  of  power.  Botary  motion  is  also  much 
easier  than  lever  motion,  and  friction  is  less  than 
in  lever  machines.  Challenge  No.  1  is  a  very 
heavy  machine,  and  not  suitable  for  hill  work. — 
Abixl. 

[47282.]— A  Foreground  Query.— You  should 

§)t  *<  Hints  on  Sketching  from  Nature,"  by  N.  B. 
recn,  published  by  Messrs.  G.  Rowney  and  Go. 
Get  Part  I.,  and  read  Chapters  IX.  and  X.,  which 
will  solve  your  difficulty.— A  Studxmt  of  Laztd- 

BCAFB  PAZMTDrO. 

[47283.]  —  Launch  Tubular  Boilers.— The 
specific  gravity  of  the  water  in  the  boiler  should 
be  under  1  087,  as  the  salt  commences  to  form 
scale  above  that  noint.  The  best  plan  will  be  to 
buy  a  cheap  salinometer.  about  28.,  which  is 
craduated  to  d2nds  of  saltness;  at  3 /32  a  black 
Bne  is  drawn,  and  the  density  of  the  water  should 
be  kept  below  iti  flotation.  As  regards  blowing* 
off,  tnere  should  be  two  blow-off  pipes  to  your 
boiler,  one  about  half-glass,  or  ordinary  water- 
level,  and  another  at  the  bottom,  both  communi- 
cating with  the  sea.  The  flrst  is  a  scum*  cock,  and 
should  be  used  whenever  there  is  a  scum  upon  the 
surface  of  the  water  in  the  gauge-glass,  that  beine 
a  sure  indication  of  scum  upon  the  surface  of 
water  in  the  boiler.  The  bottom  cock  should  be 
used,  say,  every  two  hours  in  sea- water,  and  if 
the  feed-pumps  throw  saffioient  water  about  i  of 

?;Iass  should  be  blown  out,  and  salinometer  tried 
or  dennity  and  temperiitare.  At  specific  gravity 
1  087,  it  should  boil  in  open  air  at  2I6<'  Fohr.  I 
have  found  a  good  plan  in  such  small  boilers  (in 
cases  where  the  launch  could  stay  for  a  couple  of 
hours,  at  anchor  or  alongside  a  wharf},  to  draw  the 
fire,  save  a  small  spark  or  so  for  relighting,  then 
blow  the  boiler  off,  keeping  the  blow-off  cock  on 
after  the  boiler  has  ceased  blowing,  the  vacuum 
that  will  exist  within  the  boiler,  will,  by  the 
external  atmospheric  pressure,  cause  the  dean 
water  to  rush  in  through  the  blow-off,  which  shut 
when  high  enough  in  the  glass  gauge;  fire  up,  and 
you  will  find  that  you  have  ar  dean  start  at  a  small 
expenditure  of  time. — Fbed.  Walkbb. 

[47286.]  —  Ohromograph.  —  Well  soak  your 
gelatine  in  cold  water  until  soft.  To  every  2oz.  of 
gdatine  add  4oz.  of  glycerine  and  ^oz.  of  oxide  of 
zinc- Albxbt  Smith. 

[47287.]—  Magneto  -  Bleotrlo  IKaohlAe.  — 
When  the  bobbins  are  parallel  with  the  magnet, 
the  end  of  spring  should  be  on  the  centre  of  the 
round  part  of  the  spindle  where  it  is  filed  flat,  but 
spring  must  not  toud^  the  flat  part. — Gbobqb  Tol- 

UAXt. 

[47292.]  —  Bunaen  Battory  Oonneotiona.  — 
Ton  can  copper  and  solder  a  wire  on,  but  it  will 
need  very  careful  protectiqp  against  the  add.  There 
is  no  reason  why  or^ary  soldering  flux  should  not 
be  used  in  sudi  a  case,  as  it  can  be  washed  off ;  but 
rosin  can  be  used  instead.— Siqica. 

[47292.]— Bunaen  Battery  Oonneotiona.- 
Ton  might  twist  the  wire  round  the  too,  and  give 
a  coating  of  Brunswick  black,  or  drill  a  hole  in  the 
carbon  and  screw  your  wire  into  it.  When  you 
use  spirits  of  salts,  well  wash  the  joints,  so  as  to 
get  rid  of  the  odd.— Albert  Sioth. 

[47292.]— Bunsen  Battery  Oonneotiona. — 
Cast  a  leaden  cap  on  top  of  carbons,  inserting  a 
piece  of  copper  wire  in  the  metal  before  it  has  set. 
Solder  this  wire  to  the  one  attached  to  the  ztno. 


Spirits  of  salts  may  be  used  for  soldering,  taking 
care  to  wash  off  all  traces  of  the  sdts  afterwsids. 
Abtbub  E.  Mobbis. 

[47292.1— Bunaen  Battery  Oonnections.- 
If  the  carbons  are  of  very  hard  stuff,  drill  ahds in 
the  thickest  end,  tap  it,  and  screw  a  brass  terminal 
in.  Have  had  some  in  use  seventean  y«an,snd 
are  perfect  at  present.  Oarbons  most  be  Sin. 
longer  than  porous  cell,  well  waxed  and  vamishsd 
for  4in.— Gbobox  Tolican. 

[47292.]— Bunaen*8  Battery  Oonnections.- 
Full  instructions  have  been  given  many  timsi  in 
this  journal  for  deoositing  copper  on  battery  oar- 
bons. It  makes  a  first-rate  oonnection,  if  doas  u 
recommended  by  *<  Sigma."  If  you  donotwiik 
to  use  spirits  of  salts,  all  you  have  to  do  is  to  fiis 
some  portion  of  the  copper  surface  bright,  sprinUs 
on  a  httle  powdered  rosm,  and  solder  in  the  nsnsl 
way.  I,  however,  never  found  the  spirits  of  lalts 
give  any  trouble:  and  it  was  much  hsndisr.— J. 

HlSZlCALaALCH,  JVK, 

[47296.]  — Object  Glasa  Uaking  and  Cor- 
recting.— As  **  J.  0.  L.*s  "  query  on  this  sabjoct 
really  touches  the  very  heart  of  the  matter,  snd 
requires  a  lengthy  explanation,  I  must  ask  him  to 
wait  some  time  y  ut.  I  have  no  doubt  that  he  will 
find  in  the  genersl  description  it  is  my  intention  to 
give  in  my  letters  on  o.g.*s  what  he  needs.  I 
should  like  to  read  Mr.  Godfrey's  letters  much; 
aod  thank  ••  J.  C.  L.'-  for  his  offer.  WiQ  hekindly 
send  them  to  *'  Orderic  Vital "  for  me  ?— Fusau- 

TIQUB. 

[47298.]— Bxamination  of  M«lt.-WhynDt 
use  a  vacuum   filter  Y    They  are   very  rsiM.— 

AlBBBT  SlOTK. 

[47298.]  — Bxamination  of  Ualt.— Bapid 
flltrations  are  usually  performed  by  conneoting 
the  filter  and  its  contents  with  a  Bnasen  or  other 
form  of  filter-pump.  When  the  pump  is  started, 
the  air  within  is  exhausted  and  a  vacuum  is  f  cnned : 
the  pressure  of  the  atmosphere  on  the  surfsee  of 
the  liquid  causes  it  to  be  rapidly  forced  throngh 
the  filter.  As  filter -pumps  are  expensive  pieees  of 
apparatus,  and,  most  probably,  the  qnsrist  wiD 
prefer  something  cheap,  I  will  tell  hies  how  to 
make  an  affair  to  fulfil  all  requirements  for  a  few 
pence.    Get  a  large  wide-mouth  bottle,  of  about 


60os.  or  80oz.  oapadty ;  fit  it  with  a  perfectly 
sound  cork,  through  which  bore  two  holes;  in  one 
hole  insert  a  piece  of  bent  glass- tubing  and  into 
the  other  the  found.  The  filter  is  placed  in  the 
funnd,  and  the  liquid  to  be  filtered  poured  in;  the 
mouth  is  then  applied  to  the  tube  ▲,  and  the  air 
sucked  out ;  the  atmospheric  pressure  f cross  the 
liquid  through  into  the  bottle.  Too  much  pftesaie 
must  not  be  applied,  as  it  is  apt  to  break  the 
bottom  of  the  filter-paper.  A  small  cone  of  plxKi* 
num-foil,  pierced  wiui  holes,  will  prevent  this 
acddent.— Abthub  E.  Mobbis. 

[47300.]— ProportiODO  of  OyUndors.*Tbsrule 
for  finding  the  proportion  of  the  L.P.C.  to  H^F.Cl 
in  compound  engines,  is  to  divide  the  area  of  large 
cylinder  in  square  inches  by  square  root  of  rate  d 
expandon ;  result,  srea  of  small  cylinder.  Still  it 
is  difficult  to  go  into  calculations  on  coamcund- 
engines  without  an  dementary  knowleage,  at 
least,  of  algebra.  The  advantages  of  dry  steam 
are  (dways  presuming  that  superheating  is  not 
carried  too  far),  increase  of  work  done  bycngiae, 
in  consequence  of  pressure  bdng  raised ;  and  in 
the  case  of  well-lagged  cylinder  and  steaffl-diest, 
connderable  less  loss  by  radiation  than  bv  ^^ 
steaoi,  and  the  economy  of  the  heating  or  drytoig 
process,  which  may  be  done  by  utilising  the  wssle 
products  of  combustion  before  passiog  up  the  flee. 
The  advantages  of  wet  steam  are  :  first,  that  it 
does  not  destroy  the  vdve-faoe,  cylinder,  pistm, 
and  packing,  like  dry  steam,  nor  does  it  require  a 
superheater.  I  really  am  at  a  loss  to  answer  your 
third  question,  without  the  aid  of  algebra;  hot  I 
will  ouU  an  extract  from  Fairbaim's  tahio  that, 
perhaps,  may  suit  your  purpose^ 
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Temp,  of  1  atmoBphere  =  212"*  Fahr. 

2  „         =200    „ 

3  ,.  =274    „ 

„  5  „         =  807    „ 

6  „         =320    „ 

— Fbkd.  Walkbh. 

[47301.]— Vaonnm  Tabes  and  Ooil.— Your 
aino  is  either  broken,  or  the  insolation  is  bad  and 
the  current  escapes.  Are  the  connecting-wires  in 
contact  properly  ?~Geoboe  Tolmak. 

[47301.]— Vacuum  Tube*.— The  oaaie  of  dan- 
oing  is  an  imperfect  connection  somewhere.  The 
most  likely  p}£oe  is  at  the  loops  of  the  tabes  where 
the  wire  is  simply  hooked  in.— Sioia.. 

[47307.]— Mildew  on  Yinea.— Have  yon  tried 
permanganate  of  potassiam  ?  I  think  that  might 
do.  I  naye  used  it  for  other  things. — Albsbt 
Smith. 

[47309.]— Olarlonet.—l.  The  diameter  of  bore 
cannot  be  determined  theoretically.  In  practice 
the  following  sizes  are  best:-^  clarionet,  14*5 
millimetres;  B  flat  clarionet,  15*5  millimetres; 
A  natoral  clarionet,  16*0  millimetres,  although  some 
maken  han  all  the  set  of  clarionets  at  15*0  milli- 
metres. The  objection  to  this  is  that  the  0 
clarionet  is  shrill,  and  the  A  clarionet  too  tabby. 
As  to  lexiffth  of  tube,  C  concert  pitch  takes  a  tube 
of  6) in.,  U^in,,  or  2din.  long  if  perfectly  cylindrical. 
As  to  holes,  their  position  depends  on  uieir  sise,  the 
lowest  hole  being  half  a  tone  higher  than  the  out- 
oi!  tube,  the  higheit  hole  being  at  least  one  tone 
hi^  They  must  also  be  placed  in  a  geometrical 
rsBo  as  to  distance.  There  are  no  books  on  the 
subject  that  I  know  of.  Boehm's  book  on  the  oon- 
struction  of  the  flute  giyes  a  few  rules ;  it  is  pub- 
lished in  (Hrman,  at  Munich ;  but  if  **  Old  Blow- 
hard  *'  chooses  to  adyertise  his  address,  I  will  giye 
him  some  information  on  the  subject*.— Yuloanitb. 

[47312.]— I>7namo-Kaoliine.-MaketheF.M. 
of  tiie  form  I  described  a  fortnight  ago,  p.  354,  in 
Aast  iron.  The  wound  part  must  be  l2m.  high  x 
3  X  i.  Ferhaps  you  can  fit  it  to  your  old  pele- 
pieees,  but  don't  spoil  the  machine  on  account  of 
^e  old  pole-pieces ;  better  in  one  piece.  Wind  on 
16  times  the  total  length  of  wire  of  armature  and 
the  same  gauge  as  a  ** shunt**  dynamo.  More 
adyice  if  required.— Gbobgb  Tolmait,  Wolyer- 
hampton. 

[47313.1-Tartarlo  Acid.— This  add  often 
contains  ume.  When  this  is  the  case,  it  fails  to 
disBolye  in  alcohol.  It  also  contains  utartrate  of 
potassium ;  in  this  case  a  residuum  of  carbonate  of 
potassium  Is  left  upon  ignition.  It  should  not  giye 
a  precipitate  with  chloride  of  barium.  Carbonate 
ofaodium,  sometimes  contains  sulphate  of  sodium, 
diloride  of  sodium,  and  the  effloresced  neutral 
emilxmate.— Albbbt  Smith. 

[47313.]  —Teat  for  Soda  Bicarbonate  and 
Tsurtario  Add.  — "  Commercial  purity  "   is   a 
rather  elastic  term  to  apply  to  chemical  substances. 
What  ia  required,  I  presume,  is  to  find  out  if  they 
eontsin  an  extra  amount  of  impurities.     Soda 
btoarbonate,  the  commercial  salt,  usually  contains 
a  little  sulphuric  acid  and  chloride.    The  former 
ia  found  by  supersaturating  the  liquid  with  nitric 
acid,  and  adding  baric  chloride,  when,  if  sulphuric 
acid  be  i^resent,  a  white  precipitate  will  be  thrown 
down.     The  (udoride  is  tested  by  adding  nitric 
acid,  as  in  preyious  case,  and  then  argentic  nitrate, 
with  which  it  forms  a  white  precipitate.    The  im- 
porer  yarieties  contain,  in  addition  to  the  aboye, 
snlpfaide  of  sodium  and  sulphite  and  hyposulphite 
ofaoda;  extract  these  by  lidding  dilate  Buli>huric, 
and  pskSsiag  eyoWed  gas  through  a  solution  of 
plnmDic  acetate.     The  precipitate  formed  ought 
to  be  white  ^carbonate  ox  lead),  not  brown ;  abo, 
no  sulphur  flAiould  be  thrown  down  on  addition  of 
the  sulphuric  add.    Tartaric  acid :  The  only  im- 
parities likely  to  be  found  are  lime  and  sulphuric 
acid :  the  Ume  to  be  tested  for  by  adding  ammonia 
nntil  the  solution  is  neutral,  and  then  ammoniac 
oxalate :  the  sulphuric  acid  bj  same  method  used 
for  tiie  soda.     The  commercial  add  is  generally 
pretty  pure.— Abthttb  E.  Mo&bis. 

[47314.]— Botation  of  the  Earth. — As  the  ro- 
taaon  of  the  earth  makes  the  day.  dearly  the 
«arth  rotates  just  as  many  times  as  inere  are  days 
—365,  or  366  in  a  leap-year.— E.  D.  S. 

(47314.1— BoUtion  of  the  Earth —The  querist 
ia  right  in  supposing  that  the  Earth's  rotation  in 
space  is  diffto-ent  by  one  day  in  the  year  from  its 
rotation  round  the  Son.  The  time  of  one  rotation 
in  vpM9,  as  determiQed  by  watchingf  trandts  of 
Stan,  is  ctdled  a  ddereal  daj,  and  of  these  there 
are  366  to  the  solar  year  of  30o  daya.  If  the  querist 
will  watch  any  star,  he  will  aee  that  it  arriyes  at  a 
giycn  point,  or  at  the  merulian,  about  Soiin.  5Gsec 
aooAsr  eyery  day— that  is,  about  l-3C6th  of  a  day 
less  than  Uke  solar  day.  This  is,  of  course,  equal  to 
Um»  amount  of  the  6un*8  motion  (as  seen  from  the 
Eaitb)  among  the  stars.— Ploni  Almoni. 

{47315.  ]— Harmonium  Pan—If  "  Gotha  "  has 
seyer  made  a  harmonium  pan  before,  I  should 


adyise  him  not  to  commence  making  one  for  2^  sets 
of  reeds.  Let  him  first  try  his  hand  at  one  for  one 
row  of  reeda^  then,  if  he  is  successful  in  that,  he 
will  haye  gamed  some  experience,  and  be  better 
able  to  accomplish  what  he  deaires  to  do.  To  make 
a  pan  properly  reqaires  practice  and  some  degree 
ox  skill.  JBEarmonium  pans  should  be  made  of  wdl- 
seasoned  wood,  as  any  warping  will  render  it  use- 
less. It  is  one  of  the  most  particular  paris  of  the 
harmonium.  GkK)d  pans  can  be  bought  cheap 
enough,  and  if  you  purchase  one  for  2^  sets  of 
reeds  it  will  saye  you  a  deal  of  trouble.  Should 
*< Gotha"  be  determined  to  make  one  himself,  he 
will  find  all  necessary  instructions  in  backyolumes. 
A  pan  with  beech  yeueers  is  preferable  to  one  con- 
structed entirdy  of  pine. — G.  Fbteb. 

[47316.1— North  Pole  of  Bleotro-Kaffnet.— 
Ton  can  wind  from  dther  end.  The  polarity  de« 
pends  on  how  you  connect  the  battery.— Gboboe 

TOLICAN. 

[47316.]— Bleotro-Magnet.— If  you  wind  the 
wire  in  the  direction  of  the  hands  of  a  watch  facing 
'ou,  tiiat  is  a  right-handed  hdix ;  if  connected  to 
Jie  pontiye  pole  of  battery,  that  end  will  be  south. 
The  negatiye  connection  to  either  end  makes  it 
norttu— SioxA. 

i 47317.]— Lewl«*a  Incandescent  Oaa-bomer. 
'.  cannot  giye  the  particulars  sought  for ;  but  if 
the  querist  wishes  I  can  put  him  in  communication 
with  ihe  earties  concerned  in  the  matter  who  could 
S^ye  him  the  information.— J.  T.  Spbjloub. 


UNANSWERED    QUERIES. 


TJU  nimber»  and  ItllM  of  querita  tohieh  remain  wum- 
•iMr«d  /or  Jive  weeks  are  inserted  in  this  liet,  and  if  atlU 
unant%oered  are  repeated/our  toeeke  afterwarde.  We  tnul 
our  readers  wOl  look  over  tke  Ust  and  send  tehat  ii^ormaHon 
the^  can  for  the  ben^  i^f  tkeir/eUoto  contriXmtors, 


Shioe  cur  hut  "  Ja«k  of  All  Trades"  has  r^Ued  to 
46494, 46748  ;  "  Dittoo,*'  46933. 

40701.  Moment  of  Inertia,  p.  183. 

46706.  C'irt  Axle  Grease.  183. 

46706.  Bleaching  Palm  Oil,  188. 

4672i.  aodcmaker*a  Lathe,  183. 

46793.  Marbling  Chimnerpiece,  183. 

46786.  Deliqu-eoenoe  of  Baits,  188. 

46744.  Marble,  184. 

46748.  Sharpening  Carpenter's  Ba'R  a,  184. 

46749.  Hay»184. 

46760.  Tiioyde#,  184. 

46761.  Windxnill,  184. 

46769.  Q.W.  Oooda  Engine,  184. 


Italian  and  Bp«niBh  Locomotives,  p.  971. 

Organ,  271. 

Bank  of  Enirhnd,  979. 

Tricyde  Making,  979 

Blow  Motion  for  Lathes,  972. 

Bloddng  Brass  Mu»ioal  Instruments,  279. 


46998. 
47006. 
47017. 
47098. 
47081. 


Bnrabillty  of  Tabes.- In  a  recent  paper  read 
before  the  Institution  of  Ciyil  Engineers  of  Ire- 
land, by  Mr.  Martin  Atock,  the  following  is  giyen 
as  to  the  cost,  durability,  and  effidency  of  iron 
tubes,  as  compared  with  brass  tubes  of  the  same 
dimenrions,  yiz. ,  10ft.  long  by  Uin.  outdde  dia- 
meter : — The  iron  tubes  being  13  w.g.  thick,  and 
the  brass  tubes  10  and  12  w.g.  thick,  one  iren  tube 
would  weigh  about  18lb.,  and  one  brass  tube 
about  22Ib.  Assuming  200  tubes  to  one  set,  then 
one  set  of  iron  tubes  «  3,6001b.,  at  4d.  per  lb., 
£60;  interest  on  £60  at  5  per  cent,  for  10 
years,  £30;  credit  for  old  tubes,  nili  total 
cost  of  a  set  of  iron  tubes,  £90.  One  set  of  brass 
tubes  s  4,4001b.,  at  8>^.  per  lb.,  £166 ;  interest 
on  £166  at  5  per  cent,  for  10  years,  £78;  total, 
£234 :  leaeCr.  for  old  tubes  =  2,2001b.  at  4jd.  per  lb., 
say,  £44;  total  cost  of  a  set  of  brass  tubes,  £190. 
Both  iron  and  brass  tubes  are  credited  with  a  life 
of  ten  years,  which  is  about  correct  for  a  running 
of  20,000  train-miles,  ayerage,  per  annum,  and 
where  there  are  no  unfayourable  circumstances  to 
affect  dther  metal.  Iron  tubes  are  equal  in  dura- 
bility and  efficiency  with  brass  in  cases  where  the 
wat€ff  was  not  injurious  to  the  iron,  and  where  it 
was  comparatiyely  free  from  lime.  Surface  water 
from  bog  land  seems  to  suit  iron  tubes  best. 

Xagnetio  Brioke.— Some  old  bricks  having 
been  observed  to  affect  the  compass-needle  by  Herr 
Kepner,  at  Salzburg,  in  the  Tvrol,  he  then  had  two 
bricks  made  from  eaioh  of  dght  varieties  of  dajr  in 
the  neighbourhood,  one  bride  in  each  cose  being 
baked.  The  unbaked  bricks  did  not  affect  the 
needle,  but  seven  of  the  eight  baked  bricks  proved 
polariy  magnetic.  Some  farther  experiments  have 
been  made  by  Herren  Kell  and  Txientl.  Particles 
of  powder  of  the  magnetic  bricks  adhered  to  asted 
magnet.  Breunerite,  mioa> slate,  argillaceous  iron- 
garnet,  chlorite,  and  hornblende  were,  before 
heating,  uomagnetic,  but  intense  heating  produced 
a  magnetic  polarity,  the  arid  of  which  peemed  to 
be  perpendicular  to  the  plane  of  stratification. 


QUERIES. 


»♦♦ 

[47818.]— Ink-Staine  on  Carpet.— I  should  be 
glad  if  any  of  our  readers  could  give  me  a  reliable 
recipe  for  a  prep»  ration  to  remove  ink-ataina  from  a 
liffht-ooloorea  Axminater  car^t,  if  poaaible  witiiout 
taking  it  up,  without  damaging  the  colour  !->Nui>a 
Vbritas. 

[47ill9.]— Ordnance  Datum.— Would  an  obliging 
geologist  tell  me  tiie  meaning  of  *'  Ordnance  datum,*' 
and  what  ia  the  level  of  the  water  in  water-bearing 
atrate  with  regard  to  the  aea -level  T  Doea  the  water-level 
paaa  below  Ordnance  datum !— Cbtfax  . 

[473S0.]— Portable  Target.— Can  aome  reader  In- 
form me  what  thickneaa  of  at«el  plate  will  repel  a  bullet 
from  a  rifle  at  100  and  200  yarda,  and  whati  weight  per 
aq.  ft.  ?— aa  I  want  to  make  a  portable  target,  light  and 
strong  for  rough  usage.— Trnbb  Namsiab. 

[47821.1— Bleotro- Deposition  of  Carbon.— I 
have  been  experim^iting  in  a  amall  way,  and  have  ob- 
ta  ned  a  brilliant  black  depoait  on  zinc  which  adheres 
tlrmly  :  on  copper  it  was  not  so  aat^afactory,  but  I  am 
not  qaite  certain  in  my  own  mind  if  it  la  iiure  carbon. 
Will  aome  one  kindly  tell  me  how  to  proceed  to  arrive  at 
a  ctrtaib^  !  ]ICy  appara'ui  are  few  and  not  adapted  to 
quantitative  analyatt.  The  black  depoait  will  not  dis- 
aolve  in  any  of  tlua  adde.— Zelia  Naikn. 

[47822.]— Injured  Thi^h.— To  Da.  Edmukds.— 
Some  years  ago  playiog  cricket  I  got  a  severe  blow  or  the 
ball  in  the  thigh  or  groin,  and  after  a  little  it  awel'ed  up 
and  came  to  a  aappuration,  but  heded  up,  and  I  have 
had  not  any  trouble  from  it  since,  until  a  few  weeka  ago, 
when  I  felt  it  aore  ta  the  t&uoh,  and  it  became  awolten 
again,  and  appeared  as  if  it  were  going  to  auppurate 
again.  I  do  not  feel  it  aore  unleas  anything  hits  it  or  it 
ia  preaaed.  I  think  at  first  ihe  diaoharge  was  not  fully 
drawn  away,  aa  it  did  not  recede  down  quite  level  with 
tht  akin  after  being  healed  up.  My  hedth  has  been 
always  good,  and  la  ao  at  the  present,  and  I  am,  and 
have  dwaya  been,  an  abetainer  from  drink  and  tobacco, 
and  have  alwaya  minded  health  and  deanlineM.— 8.  J. 

[47828.]— Steam  Lanncb.—  Will  aome  kind  reader 
be  good  enough  to  give  a  apeeiflcation.  and,  if  poaaible. 
diagrama  for  the  conatruotion  of  a  ateam  launch  29  ana 
24ft.  long  over  dl,  atating  atrength  of  riba,  depth  of  keel, 
h.p.  of  engine,  aise  of  boiler,  and  giving  a  deaign  for 
atem-post,  together  with  all  neoeaaary  particolara  t— 
Ajax. 

147824.  J— Sketching  -  stool.— Would  any  kind 
friend  explain  how  the  lega  of  the  above  are  bolted  or 
otherwlae  joined  t  The  atool  haa  three  legs,  and  folda  im 
aa  a  round  atick  ;  it  has  webbing  for  ihe  aeat.~e. 
Tavknsr. 

[47S.5.]-8treet  Medical  OoU— To  Ma.  Lav- 
GAaTfB.— Seeing  ihat  your  hand  la  all  right  again, 
would  you  kindly  give  me  fall  instructiona  how  to  make 
a  atreet  medicd  coil,  as  you  promised  me  that  you  would 
about  six  months  ago  1— F.  Bows. 

[47826.1— Traotion-Engrine. -I  have  a  traction- 
engine  laid  in  at  my  mill,  and  when  it  ia  at  work  with 
the  reveraing-lever  full  over,  there  is  a  loud  blow  heard 
at  each  end  of  the  atroke,  which  entirely  cea«e8  when  the 
lever  ia  pulled  up  to  within  two  notchea  of  the  centre,  in 
which  position  it  ia  usually  worked.  Would  someone 
please  tell  me  the  cause  and  the  cure  !— Bitbtt. 

[47827.1— Oolonrinff  Steel  withont  Heat.— I 
shall  fed  obliged  if  an>  reader  will  tell  me  how  to  make 
the  blue,  also  the  atraw-coloured,  oi^mpodtion  which  tool 
maktrs  apply  to  new  ated  gooda,  auoh  as  chisel^ 
choppera,  ftc.  I  have  a  quantity  of  dightly-rusted 
apectttcles  that  I  do  not  wont  to  have  to  lub  down  and 
repoliah  :  ao  ahall  be  glad  to  have  a  hint  anent  the  fore- 
going.—Alpojoe. 

[47328.1— Siemens  Armature.— Thanking  Mr. 
Tolman  for  his  reply  to  the  above,  wi'l  he  please  aay  if 
No.  16  wire  will  not  do  instead  of  efo.  14  for  winding  ou 
armature,  for  I  r  ave  650  yards  of  this  already  !  flow 
many  layers  wodd  it  be  advisable  to  wind  on  the  above 
to  obtain  the  best  reaulta  if  the  armature  was  c jnstrueted 
aa  foilowe  ?— The  ahaft  to  be  hollow  (hole  6-16)  and  con- 
nected t  >  inside  of  core  by  aeverd  holea ;  core  to  be  wound 
in  twelve  sectiona  with  a  division  between  each,  and  in 
ttieaediviaiona  aeverd  1-16  holea  are  drilled— this  to  allow 
the  air  to  circulate  and  keep  the  core  cool.  Should  the 
commutitor  be  con8tmct<^  on  Siemena*  preheat  prin- 
ciple or  his  old  one  J— Ekgisker. 

[47829.1— Boat-Boildinff.— I  am  a  working  man, 
age  40,  married,  without  children.  I  tave  lately 
suffered  a  good  deal  in  health,  especidly  in  my  head,  and 
I  have  a  great  fancy  that  living  on  the  sea  for  a  time 
would  do  me  good.  To  this  end  I  have  been  thinking 
that  I  could  build  a  sailing-boat  myself,  in  which,  with 
my  wife,  I  could  take  »hort  trips  round  the  coa&t  from 
port  to  port,  and  perhaps  run  over  t  j  France  or  to  Nor- 
way, and  some  oUier  ports  not  far  off,  living  and 
sleeping  on  board  always,  aa  it  6»em«  poaaible  to  live  a 
few  montha  very  cheaply  iu  this  manner.  I  thought  ut 
building  my  boat  about  26ft.  long,  8ft.  wide,  4ft.  deep,  of 
best  yellow  deal.  I  have  an  tngine  4  h.p.  Could  1  put 
this  m  to  work  a  acrew  with  advantewe,  or  had  I  better 
depend  on  sails  alone  t  Sh  juld  I  find  any  difficulty  in 
building  a  suitable  boat  or  in  managing  it  after  it  was 
built  t  I  am  fairly  handy  witu  wo<»d- working  tools,  but 
have  no  special  knowledge  of  boat-building.  I  shall  be 
very  grateful  to  anyone  who  will  give  me  practic  il  sdvice 
in  anv  of  the  above  matters  ;  more  particularly  as  to  siae 
of  boat,  how  to  build  it,  the  p-  aoticability  of  having  both 
steam  and  *ails,  cos*,  and  as  to  tr  e  difficulfie*  of  naviffs- 
tion  t  I  may  say  I  coufd  not  spend  more  th^n  £20  alto- 
gether in  fitting  <»ut  the  boat.— A  Wou(d-bh  Jack  Salt. 

[47330.]— I/eakingr  Vats.- 1  have  a  square  wo  ,den 
vat  holding  about  a  thousand  gal'ons  of  liquii  that  cor- 
rodes metala.  Could  any  readtr  inform  me  how  to  stop 
the  joints  from  le^kinj  ?  I  hav"  had  them  caulked,  but 
that  does  not  prevent  it,  for  when  ih-  vat  ia  euipty  I 
have  to  fill  it  with  w^ter  to  fWell  up  the  joints  betoi*e  I 
can  use  it  again  — MaxcuiiSTER. 

147331.1- Brakee  on  the  Midland  EailwAy.— 
With  re^ipect  to  the  subjtct  of  continuous  brakes,  which 
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ie  befng  m  ablf  diasomd  bf  Xr.  Stretton  in  your 
coliiinii8,Iihouldlikftt»Mk  Urn.  if  it  is  true  that  the 
Midland  Bailway  Company  am  about  to  remove  the 
Weatinghouae  brake  from  thair  Bcotoh  expresaea  and  to 
anbatitnte  the  automatlD  raainm !  I  have  aotioed  lately 
that  the  '*  BL6.J.8.**  oarriagea  and  Pullman  cara  hare 
been  fitted  with  the  vaeuum  brake.  I  thought  at  first 
that  the  atook  waa  fitted  with  oonneotinir  pipes  only ;  but 
on  inquiry  I  learnt  that  they  were  fitted  with  the  brake 
itwlf .  The  We8tinghou«e  haa  not  yet  been  removed.  A 
driver  toldne  that  the  Weatiacbonae  had  been  nmofved 
firam  engine  810  (one  of  the  large  enreMenginea),  and 
the  vaannm  anbrtitnted  ;  alao,  that  the  MMknd  Com- 
pany had  sent  fitthiga  to  the  BeoCch  Oonpaniea  wbieh 
mn  in  connection  witti  them.—Msmoa. 

[47882. }-Bnflriii«  and  Boiler  fbr  Small  Bo%t. 
—will  aome  aeaaer  aire  me  dimwiawna  (with  sketch,  if 
poasible)  of  engine,  boiler  and  aerew  for  flat-bottomed 
boat  14ft.  by  m.  beam  by  1ft.  6ia.  depth  t-B. 

[47333.1— DrowBineaa.— I  shall  be  gwntly  Indebted 
to  Dr.  Bdmnnds  for  his  adviee  on  foUoarmg  :  About  four 


bouni  after  ririog  evtrv  momfng  I 
neas  uid  heaviness  m  the  head,  aoo 


,  _  feel  a  peculiar  tight- 

,aoeoaq;)aniedbyadroway 

stupid  feeling  and  loss  of  memoiy ;  the  brain  apparently 
becomes  ezbaoeted  and  oeasee  to  act,  so  that  it  ia  impo»> 
sible  to  work  out  a  simple  sum  in  arithaietie.  Sympuma 
(aggravatsd  by  aperients)  eommenoad  seven  years  ago 
upon  recovery  from  typhoid  fever,  when  I  was  largely 
dosed  with  munine  to  recruit  strength.  Bavingaluge 
family  dependent  on  ray  health,  oonsequenoes  are  becom- 
ing serious.  Age  S6.  »ptre,  but  apart  from  above,  healthy, 
though  not  mufcuJar  ;  appetite  good  ;  total  abstainer, 
non-«moker  ;  occupation  sedentary  ;  hours  84  per  week. 
Any  asaistanoe  will  be  £rateCnlly  appredated  by  a— Fooa 
Sgbzbk. 

[478M.1— StlAiasa  in  Foot  aad  I^a?.— To  Da. 
Bdwiids.— I  have  a  pain  in  my  ri^t  foot  below  the 
ankle  wben  I  do  mneh  walking,  and  upon  rising  next 
mraning  esn  hardly  put  mv  foot  to  the  ground  from 
stlflbess,  until  *uch  time  as  I  wnUc  it  off.  I  find  by  rest 
and  )e(U'  gcold  water  run  upon  itj  and  using  Klliman's 
embrocation,  that  it  gets  much  better;  abo,  if  I  sit  cross- 
legged  oometimea  I  feel  pains*  if  pteasing  a  leader.  Oui 
ym  tall  ma  what  it  is  or  what  I  can  do  with  it  t  It  has 
tarabltd  me  n«w  for  the  past  six.  months.~G.  F.  F. 

r4788S.]-'Pao]iiSff.^Will  any  able  oorrespoadent 
ixform  me  whether  valve  spindleo  and  piston-nds,  ftc. 
that  are  packed  with  aoap  paeking  should  need  any  oil 
or  tsUew  to  lubricate  them  I  I  h»re  ^^•nj*  undanitood 
that  soap  packing  is  a  self-lubricant.-— B.  T.  B. 

C4738S.]— L.B.  and  S.O.B.  Loooa.~ShaU  beglsd 
of  leading  dimensions  of  Humpton,  846,  Beaconsfield, 

ail,  808  !-H.  a  p. 

[47387.]— a.B.B.  Locofl.— Shan  be  glad  of  dfanen- 
sions  of  Nos.  602,  805,  and  »0.  Also,  are  the  old  efght- 
wfaeel  tsnks  numbered  140— 1i9  broken  up,  as  I  see  new 
tanks  built  by  Hawthorn  numbered  the  nune  t— B.  8.  P. 

r«78S8.1— Xiooluiohe  Battary.— I  have  bad  a 
battery  ox  four  Leolandi^  cells  given  ta  ma.  They  have 
not  been  in  use  for  about  three  years,  so  that  I  think 
Hiey  want  a  good  clean  out :  tiie  sine  rods  ate  nearly  all 
eaten  aw^  and  the  porous  oeUa  are  made  of  a  kixid  of 
canvas,  will  any  oorreapoDdent  tell  me  how  to  put 
them  in  working  order,  and  wheOier  I  should  change  the 
canvas  cell*  for  the  ordinary  earthenware  ones  !  Also, 
plesae  say  whether  the  four  cella  would  work  mote  than 
one  electric  bell  I— J.  W.  B. 

[47830.1— LaaieBaaa.—l\>  Da.  Eninwne.— Wni  you 
Idndly  give  me  your  advice !— Two  months  ago  I  fell  and 
hurt  my  knee.  I  wis  walking  along  the  s^eet  when  I 
trod  upon  a  piece  of  ovsnge-peel.  I  fell  badcwards  with 
my  foot  under  me,  and  my  knee  was  bent  right  back ;  it 
seemed  as  though  there  was  something  tearing  just  down 
the  left  side  of  the  knee-cap.  I  got  up,  but  could  not 
walk,  it  was  so  painful.  I  was  taken  home,  and  waa 
bedfast  five  weeks.  I  bam  been  walking  about  three 
weeks,  but  it  does  not  get  much  better^  although  I  can 
stand  with  all  my  weight  on  that  leg  without  any  pain  ; 
but  when  I  commence  to  walk  and  bend  my  knee  it  pains 
me  very  much,  and  nakea  me  walk  as  though  I  had  a 
stiff  leg.  I  may  at^d  it  is  a  little  swelled  above  t>.e  knee- 
em,  a»d  my  knee  is  slightly  bent ;  age  24,  and  by  tradoa 
— MiuwiaoKr. 

[47840.]  —  SllTeTiner  Mlirora.  —  Would  Mr. 
Btadiear,  or  any  other  friend,  kindly  inform  me  what 
proportion  of  water  can  be  added  to  the  4os .  of  solution 
—fix.f  50oz.  nitrate  of  silver  to  2oz.  water,  50oz.  potussa 
to  2ox.  water,  or  what  per  cent,  of  water  can  be  added  so 
aa  to  procure  a  good  mm  7  If  a  standard  per  cent,  of 
water  could  be  given  for  this,  it  would  easily  be  known 
what  proportion  of  ttie  aolution  would  be  required  for  a 
bath  eoatainingA),  60,  or  lOOec.  ?— Paisn. 

[47841.]— Slectiie  Locomotive  Bagrine.— I  wish 
to  make  a  small  electric  loco,  engtoe  about  1ft.  long,  and 
wonld  feel  obliged  to  any  of  **  ours  "  who  would  kindly 
give  suoh  information  in  our  valoable  papa-  as  would 
enable  me  to  coostrurt  the  above,  having  a  good  lathe 
and  tools  at  eommand.  I  wish  to  make  it  on  somemodi- 
fled  dynamo  machine  principle.  A  diagram  wotdd 
greatly  assist.— Oalvavi. 

[47842.1- Bial3rtaTeleB0Ope.— Not  so  very  many 
weeks  ago  Mr.  Iiigall  waa  kind  enoat?h  to  send  to  the 
**  £.  M."  a  letter  on  astronomical  subjects,  end  spoke  of 
his  obfcrvationa  having  beoi  made  with  a  dialyte. 
Would  lifr.  Inintil  oblige  the  readers  of  your  journal  by 
living  a  description  of  this  instrument,  eispeoially  the 
xoei  sod  positions,  Ac.,  of  the  intennediate  lenses  for  cor- 
recting the  <^omatio  and  spherical  aberrations  !  And 
would  Mr.  Ingall  ako  kindly  inform  as  something 
about  its  performance  on  the  planeta— Patuin,  Venus, 
and  Mars  !  It  is  upon  record  that  some  of  the  very  large 
and  costly  telescop'^s  were  excellent  rather  for  showing 
minute  stars  and  dtriding  close  doublea)  than  defining 
planetary  detafl.— Aamoa  Hixdk. 

r478«8.~B]MninatisiB   or   What  P  —Will   Dr. 

Edmunds  oblige  by  giving  hia  opinion  on  the  foUowhig  7 

Ahotit  six  or  seven  monthsago,  when  walking  a  consider- 

aUe  distance,  I  took  a  pain  in  the  thigh,  whioh  next  day 

'tanded  down  the  ouiside  of  the  back  part  of  the  leg, 

^cipalW  at  the  part  above  the  knee,  the  calf,  and  the 

Kie  behind  the  ankle  on  the  outdde  of  the  leg.    It 


contaouednoBiorkM  for  a  l«fw  weeks,  after  whiah  I 
befan  wearing  two  paira  of  dxawexs,  when  it  got  almost 
quite  well.  About  thiee  months  ago  it  came  on  again 
when  walking,  and  yielded  to  the  same  treatment. 
About  10  days  ago  it  again  returned  during  a  walk  of 
about  twelve  miles.  This  time  it  began  about  the  sole 
of  the  footand  extended  upwards,  and  still  gives  me  a 
good  deal  of  trauble.  In  some  positions  it  is  quite  easy* 
and  in  others  vary  painfuL  About  seven  yeara  ago  I  had 
a  pain  in  the  other  l^g  something  like,  but  not  ^together 
the  same.  My  doctor  said  muscular  rheumatism,  and 
IniH  me  up  a  month,  when  it  waa  oursd,  and  did  not 
return  for  three  yean ;  wlien  another  doctor  said  seialiea, 
and  laid  me  up  a  waeky  wkea  it  was  better,  and  haa  not 
since  zetomed.  I  eanaot  lay  mywlf  up  or  give  jxp  walk^ 
iog  a  good  deal  unless  absolutely  necessary.  If  yoa  oaa 
he^  me  I  shall  be  very  gratefuL— HioBLANDxa. 

[47d4i.]-SmaU  Dynamo-Maohlaas.-To  Mb. 

ToLUAjr.— There  are  Beveral  Questions  I  should  like  to 
ask  about  your  naall  dynanib  osacribed  last  week  which, 
I  am  sure,  would  interest  many  other  readers  of  the 
"  £.  M.'*  besides  myself  :  1.  How  are  the  wires  ffeom 
the  armature  joined  to  the  commutator  I  2.  Does  the 
current  from  one  brush  traverse  the  coils  of  the  fleld- 
nugnets  and  then  mn  to  one  binding-screw  on  the  top 
of  the  machine,  and  does  the  current  from  the  other 
brush  run  directly  to  the  other  binding-screw  1 8.  Would 
there  not  be  more  power  if  there  was  a  seeond  armature 
at  the  top  of  the  n^achine  to  supply  the  field-raagnete 
alone  t  4.  What  would  be  about  the  cost  7  6.  How 
much  wire  do  you  put  on  the  field-magests  and  aona- 
ture  !  6.  How  many  Bunsens  is  it  equivalent  to,  or  what 
amount  of  ti^t  would  it  give  in  an  arc  ot  Swan  inoan- 
desoent  lights !— S&awsso. 

r47845.]— IndeUblo  Stain  for  Stone.-I  want  an 
indeh'ble  stain  for  stone  so  that  the  rein  will  not  wash  if 
off,  either  opaque  with  a  body  or  transpaaent.  How  do 
dyers  and  clothprintera  make  the  colours  fast !  Ck)uld 
not  some  mordaat  be  used  by  which  brick  or  stonework 
could  be  coloured  in  the  same  way  and  be  washed  down 
if  necessary  withont  coming  off  1— J.  HAainaoaK,  Ken- 
nington. 

[47346  ]— Boomerang:.— Can  anybody  explain  to  me 
the  scientific  laws  which  govern  the  ilifirbt  of  the 
boomerang    the  Weapon  of  the  Australian  natives  t— 

BUSBKANOBR. 

[47347.]  —  The  Moon's  Beellnatlon.  —  By 
Whitaker's  Almanack  for  1882, 1  find  the  declination  of 
the  moon  varies  greatly  from  day  to  day  (from  21**  13*  4* 
N.  on  July  12th  to  31''  5t27  S.  on  the  37th)  ;  that  the  totU 
variation  is  less  in  winter  than  in  summer,  and  that  the 
daily  variation  pro^ssively  increases  or  diminlihee.  I 
suppose  it  to  be  owing  in  great  port  to  the  inclination  of 
the  eoliptio  to  the  equinocUal  line,  but  should  be  glad 
if  "  F.B.A.8."  will  kindly  explain,  and  what  effect  the 
inclination  of  the  moon's  orbit  to  the  ecUptio  has  in  the 
above.  I  find  no  mention  of  it  in  any  bo^  I  have,  nor 
in  the  letters  of  "  F.B.A.8.'*  on  the  Moon  fai  Vol.  X., 
with  which  I  have  been  greatly  intareeted.-— J.  C.  L. 

147848.]— Bendinff  Copper  Tubea.— Whatistte 
practice  of  coppersmiths  la  maldog  bends  of  61a.  radius 
in  copper  tube  of  |in.  external  diam.  t  I  tried  various 
ways,  Dut  failed  to  ayoid  dents  on  the  inside  of  the  baad. 
—Salop. 

C47349J— Dry-Plate  Oueriee.— (a)  Pyro  develop- 
ment.—what  are  the  processes  in  the  manufacture  of 


dry-plates  that  dstonaine  why,  in  development, 
require  more  pvro.— some  more  ammonia— than  others  ! 
Does  the  **  rapidity  *'  of  a  p'ate  regulate  the  proportions 
of  ingredients  in  the  developer— e.g^  does  a  very  rapid 
plate,  as  such,  need  more  or  less  pvro.  or  ammonia  or 
both  than  a  slow  one  Z  (6)  Oxalate  development.— What 
is  Uie  effect  of  an  excess  of  either  ferrous  sulphate  or  of 
neutral  potassium  oxalate  2  Awnraing  the  proper  pro- 
portion of  these  to  each  other  to  be  employed,  what  is 
the  effeot  of  using  it  in  strong  or  weak  dilution— e.g., 
does  a  weak  solution  of  ferrous  oxalate  give  a  weaker 
negative,  or  is  it  merely  a  slower  devtloper  than  a  itmng 
sohition  1— W.  H.  B.  W. 

[47360.1— The  Hatha  of^^ldbad.— Dr.  Pigotthas 
bmefltea  WUdbad  by  his  authoritative  approval  of  its 
baths,  but  humanity  genemlly  (i.e.,  those  most  deserv- 
ing, to  wit,  the  readers  of  the  **B.M.*')  would  be  better 
served  if  by  the  doctor^  sgsncy  tiie  waters  could  be  ob- 
tained in  bottlss  or  eaaks,  thweby  ssving  the  eiqiense 
and  loss  of  time  whioh  a  visit  to  the  baths  would  entail. 
It  would  be  interesthig  to  know  the  analysis  of  the 
water,  temperature,  &c.,  and  whether  the  waters  could 
be  used  advantageously  witik  anparatos  at  home, 
whether  they  would  keep  fresli,  and  now  long ;  what  the 
wMsr  would  costper  hogshead.  Sec.  t  I  don't  think  we 
shonld  allow  out  reason  to  be  baffled  ss  long  as  there  ia 
a  prospect  of  knowing  the  *'  xeaaons  why,  &o."— D.  H. 

[478«.l-VathemtttiaaL— The  writer  wiU  be  ex- 
tremely obliged  if  aoT  of  your  mathematical  correspond- 
ents will  give  a  complete  proof  of  the  following  :— 

In  the  expansion  of  (1+  a  +  «»  + +  je!")". 


Where  n  is  a  positive  integer,  show  that  (1)  The  eoefll- 
oiencs  of  the  tonna  equidistant  from  the  hi" — ' " 


the  end  are  equal.  (2)  The  coefficient  of  the 
term,  or  of  the  two  middle  terms,  sccordiug  as  n  r  is  even 
or  odd,  is  greater  than  any  other  coefficfcnt.  (3)  The 
coefficients  continually  increase  from  th^  first  up  to  the 
greatest.— Todhuntei's  "Algebra,"  ed.  1877,  chapter 87. 
-A.B. 

[478tt.l— Ink.— Saalinff  Wax.— Oould  any  eone- 
spondent  oblige  with  a  receipt  for  a  good  quick-drying 
black  endorsement  ink  that  will  not  injure  rubber  stampst 
Also,  how  to  makegret^  sealing-wax  I  Will  an  earthen- 
ware pipkin  do  to  melt  the  ingredients  in,  and  how 
formed  into  stieks  f  There  is  a  receipt  in  a  former 
number  foe  wax,  bat  it  does  not  aay  what  to  meH  in  or 
how  to  form  into  atioks. — Ckw-LoniAN . 

[47353.1— Oelatine  Plate*.— Would  any  reader 
give  me  information  as  to  the  canse  and  cure  of  green 
fog  in  hom'-made  plates  I  It  was  stated  in  a  back 
number  that  insufficient  washing  waa  the  cause ;  but 
I  do  not  find  any  amount  of  washing  get  rid  of  it. 
Treating  with  bichromate  of  potash  ana  hydrodiloric 
acid  before  washing  will  take  it  away  ;  but  I  don't  like 
the  remedy — it  causes  other  faults.  I  make  MyemukJona 
by  stewing  at  a  low  teopentuse  tot  a  long  tima  with 


into  the  wood.    Will  some  praetisarooatrib^nrtvovt 
2— A.  T.F. 


ammonia  aaid  by  boiling,  and  by  all  three  prosviMnt 
this  green  fog,  the  shadows  otherwise  quite  clear.  I  can 
dissolve  it  out  of  the  plate  after  development,  but  that 
is  not  what  I  want.  I  wish  to  remedy  the  fault  hi  the 
emoliion,  and  which,  I  am  told,  is  a  trade  secitt.— 

t47354.*T-Oreen  Stains  for  Deal  and  Other 
white  woods.— I  have  tried  without  sncceM  to  stain 
deal  with  a  solution  of  one  part  verdigris  and  fbv  of 
water.  When  sandpapand  the  stain  cones  cilastae 
green  powder,  and  the  wood  remaina  but  veiy  shahttF 
coloured.    I  want  to  obtain  a  good  green  that  wiflssi 

od.    Wil"  '»':^.» 

solve  the  difficulty  1 

147865.1  -  EtKOesaiwa  Farspifa«ioB.  -  If  lyr: 
Bdmnnds,  orany  reader  of  tha  *'  B.  M.,"  can  wopMsa 
sale  remedy  for  the  above,  he  will  oonler  a  bosacaa 
patient  whoee  infirmity  the  akiUof  seveeslmcdiflalmo. 
titionershas  signally  failed  to  cope  with.  Atnipiahtt 
been  administered  intaoMUy  andanisalad  sn>irntsnsai<>. 
BpODging  with  dilute  vinegar  haa  been  niaatiasd  for  s^ 
wasds  of  six  months  without  sensible  eilect.  Tontoihave 
been  tak^n  ad  nauceam.  Indeed,  a  month  of  entte  eea- 
sation  from  all  kinds  of  exertion  (mental  and  phyriM) 
and  Abandonment  during  th&t  period  to  iMi^csl  tqst- 
ment  has  resulted  in  no  appreciable  beneAt  lite 
patient  is  about  45  vears  of  age,  engaced  in  sedJestsri 
office^work,  is  of  strictly  temperate  habits,  married,  eiK 
joys  good  general  health,  is  slngi^larlT  free  ftem  sU 
such  aitaneau  as  heada'^he,  indigustiaa,  bits,  ilstaleMy, 
or  any  ottte  complaints  most  coouaonly  heard  of,  bat 
haa  a  very  rapid  pulse,  whidh  he  is  informed  arises  from 
no  oxganic  disease  or  defect.  He  has  suffered,  buthceO- 
lessly,  fhnn  an  immoderate  flow  of  parapixmtkin  on  ths 
slightest  extm  exertion  or  incanasaof  teaspecsAna  fiaa 
whatMwosnasforupwarda  •(a6y«ar»yani.las,telig 
that  timei  often  bedewed  the  aBrfaaft  of  anew  swratlaa 
6in.  deep  with  swaat  stained  by  the  dye  ftom  kiskat, 
from  the  biim  of  iHilch  it  dropped  aa  fsom  an  ssus 

Sitter  after  a  rapid  walk  of  half  a  mile.  Haritf 
therto  endnrcd  no  observable  inconvenienee  beyotd 
the  temporary  discomfort  of  such  a  eondltlia,  fee 
treated  the  matter  lightly  until  infenned  lately  fhst  is 
advaoeiag  yearn  nature  would  lose  a  certain  (apsiiiHy  it 
formeriy  possessed  of  withstsndiag  the  delstnoas 
effects  of  what  is  pronounced  now  to  be  highly  e»- 
f eeblJng  and  to  absolutely  require  a  cheek.  This  qaciy 
is  lengttty,  but  the  Httu  stated  will,  perfaspe^  spsfotiss 
forttalenothf  andpartiaulazly  if  the  additkmaL  ISMC 
is  peittitted  that  tfie  case  has  been  piunanuusd  ky 
several  medioal  men  to  be,  in  their  napeetive  ei^e* 
rienoes,  unique.  If  any  reader  haa  been  snbisok  t»  a 
similar  aameat,  and  (derived  benollfe  from  any  sovteaa 
htaphil  hint  f roai  snsh  would  be  gaatafoUy  issifvB^lff 
thn  querist,  who,  singular  to  add^  never  perspire*  while 
asleep- 1.0.,  is  not  subject  to  wuit  la  cmrenoaly  temisd 
'  night  sweets.*'— Sudor. 

[47866.  ]-OoId  Air  .-Can  anyone  give  detals  of  the 
amngement  whereby  storekeepers  or  shopkessia  in 
Melbourne  have  a  c(mtinued  anpply  of  cold  air  maqr 
pact  of  tlMir  premiBca  I  Ihavebeentolditislyiiiiai 
of  waterv  of  which,  it  seemsp  them  ie  a  good  siwyw-E. 
FiTca.  

[473S7.1— Malleable  Castinga.— Wm  anyone  teH 
me  how  malleable  iron  cnstisge  are  made  T'-Hsxu- 

[47a6a]— Bhoehinff  GolL  — WiU  a«y  mOm  mj 
what  ithoult  be  the  siaee  and  weight  of  wira  oa  aa  isdao* 
tk«  ooil  to  give  shooks,  the  core  and  bobbin  beint  eaA 
ein.  in  length  ?— ELSCvaioiAX. 

47360.]-Broadweira  BreaohloadlngSj 
:>ni  aaytme  deaeribe  the  Btoaaweil ' 
ton  as  used  by  Krupp  T-^aaL. 

[4r8ao.1-Batter7  fbr   Bleotrto  Oloek. 

imeone  be  good  enough  a>  teH  me,  from  pecssnsl  «tt»* 
rtesoe,  the  best  bBtttr?  for  driving  an  elasCrio  ofaok}  n» 
powtr  I  reenins  is  that  of  two  gravi^  HinMillii  the 
platea  of  whiefa  are  2yn.indiam.  and  4in.api(t»thssiN 
cult  being  closed  for  about  i  of  a  second  every  sltanoate 
second.  I  have  tried  sevraal  batteries,  but  oneoffiid 
any  superior  to  the  gravity  Daniell.  Ited  thatbytyiir 
the  xinca  up  in  parchmeat  paper,  which  pmotiesllyraaa 
a  poiens  otll,  the  consumption  of  smolagreaUy  lesMBid* 
whilst  the  action  of  the  battery  isnotiajoviouslyaflfelel. 
I  am  nowtrying  the  eff«ct  of  t^ing  the  sines  up  im  caHoo. 
— H.  3.  T.  o. 

[47881.1— Watoh  Oonstmotion.— wai  saycee 
kindly  inform  me  what  to  do  with  the  hair-flg»iiig  ti  s 
watch  when  it  loses  time !  Ought  the  spring  to  be  Ift 
out  more  or  drawn  tighter,  and  how  ia  this  aseemplafestff 
— 0.  ParcB. 

[47363.1— WiBitoh  Dials.— How  are  dials  flxid  to 
watches,  and  how  ax«  old  dials  removed  to  reptasrvM 
new  ones  1  I  wish  to  know  howtoputanew  wlUtsdtol 
to  a  watoh  wlkich,  at  piesent,  las  a  creanxoloaied  tfsl, 
whnh  I  dislike  the  look  of  .-d^.  Favaa. 


r4735( 
— Osai 


r4796S.]-Watch  Cylinde«.-wni  -A 
Workman  **  kindly  asy  how  bottdnLprvot  is  pat  in  er^>^ 
der  of  Geneva  watch,  the  pM  havav  «uo»  out  t  sad 
oblige. — ^Hall. 

[47864.1— Silver  FUarree  Bsooches.-asw  art 

they  cleaned  su  as  to  give  them  dat  nice  whitaaiipaD- 
ance  as  when  new  t— fiopxroi.. 

[47866]  -Oold  Coins.— BInga.— To  "Airwos-*- 
I  want  to  hard-solder  gold  esr-wirea  to  Auurioas  fold 
coins,  also  tomend  sosMbsokanriacal  WOly^siUMly 
iitform  me  what  ooality  solder  to  uas,  and  how  t»slaai 
the  ariioles  after  r  Will  nine-carat  rings  wsolrMoloos- 
ing  after  being  soldered  T— Qow  is  it  done  T— Bbrcnn.. 

[478a6.]— Stamaserlnff.—Iwish teaskCg.Bisia  li 
if  he  conaiden  stammecing  and  stsitteiing  eombla  mda 
so,  by  what  meana.  Some  advice  on  the  abort  laiahl 
complaint  would  be  very  acceptable,  not  only  to  xarsIC 
butto  a  gxvat  number  of  your  readers.— A  flrxsacssa 

(47867.1— Heatina  Apparatus  fiorOrassihrmir 

—Would  a  coil  made  from  a  lin.  pipe  ot  ISft  ntu 
heat  about  SOft.  of  2in.  pipes  t  Also,  would  the  stow 
coO  send  pipes  be  sufldent  to  heat  n  hoese  Itfk  If  9^ 
forcuoumbKgiowii^l  H  aot,  iheali  be  flsd  if  «9 
practical  informaHon  on  the  above^— B.  H. 

[47968.] -Inoandaaoeat  Lampa-A  mtk at*m> 
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afo  a  (nrertet  (47081)  Miked  if  he  mifffat  um  LcdAno%£ 
oella  iaatead  or  Brmsena  to  light  an  incandaKent  lamp, 
mdA  tm  be  lighted  with  two  Buunn.  Now  wUl  this 
^loeiiit,  or  any  other  pemon,  aav  if  two  BoBseiiB  will 
really  light  the  lamp,  and  if  the  lamp  hoi  a  carbon  fila- 
flMBi  I  Tke  LdOM-Fox  lamp  is  aaid  to  take  16  Buaiens, 
andta  me  two  Bmuent  seem  Tery  little.  Iwainot 
aware  any  lamps  were  lotd  under  6a.— W.  L. 

[478e9.}-FreMrwin«  HCqmm.— Wm  any  £eUow- 
eeader  kindly  infooa  me  how  I  can  pvoNrre  oommoa 
flaldmoaifaioidnrtokaepitBOtttanlealmK?  IwHitit 
for  nae  in  mounting  birda,  fto.— E.  Jowvrr. 

[47370.  l—Dy  liJMUO-lDu^iLe*— WBt  anyoBe  pos- 
■■■liiig  the  reqnliite  knowtedge  giie  his  opisoon  ol  the 
following  T— Gramme  armature  6iii.  when  wound  with 
Ko.  16  wire,  length  of  magneta  14in.  between  the  A 
tcaneswith  caai-iron  polea,  raagnefea  wound  with  14 
wire,  speed  2,000  rerola.  per  miaote.  How  nsodi  wire 
will  be  required  f (  .  - 

■Hiy  ba  expected  T- 


AMSWBta  TO  GOBBBSPOHnBSTS. 


<ei 


» required^  for  majfneta. 


and  what  oandle-fower 


[47371.]— Photogmphio.— Gould  any  eamepondent 
<expjatn  what  the  *'  oyster  iheUa"  and  optkqjae  white  spots 
oo  wet  plates  really  oonsist  oft— why  do  they  remain  ^ihite 
under  iron  developer  ?  They  cannot  be  dried  nitrate 
ailTer»  as  many  operators  call  them,  or  they  would  Uacken 
in  time.  Is  any  effectual  remedy  for  removing  thorn 
known  T  I  have  some  iodide  of  lithium  whieh  by  keeping 
has  become  deliquescent,  and  liberated  iodine,  bein^now 
dark  red  colour.  Could  any  correspondent  adyise  a 
T«BMdy  to  restore  it  so  as  to  be  aeryieeable  in  photo- 
gcapfay  !-^BAK  Tkran. 

[47872.]— Lens.— I  have  a  double  oouTex  lens  l^ki. 
imcBM  wtudi  I  wsat  to  eocrrert  into  a  6ln.  foons  bv  the 
addftion  of  an  unequal  oonoave  IsM.  ThacytveorMoos 
of  one  side  of  the  less  I  want  to  fit  the  double  oouTex 
leoa.  ^nnut  curve  or  focus  most  the  oth«r  aide  of  the 
oottsaTe  lens  ba  to  bring  it  to  6in.  toooM !— focus. 

[47378.]— OM  Chraoked  Vkmlah  on  Qttobm.— 
Can  anyone  advise  me  how  to  r^nove  this  with  the  least 
ininy  to  the  paper  ?  Under-serapingwitltaknifeisapt 
to  remove  letters  and  figures.— J.  C.  L. 

[4Zt74.]— UlMratod  VarlooM  Veins.— wm 
ooae  of  our  able  friends  give  adviee  T— Bow  I  shall  keep 
<dMr  of  the  ulceration,  and  how  to  aet  if  ii  skowssigns 
of  elosaating  T  I  have  been  clear  of  it  for  four/ ears, 
but  bttre  sn^feied  much  pain  and  incoBTenisnoe  fas  six 
anaaths,  twelve  months,  and  Ave  years  aft  a  streteh.  The 
wroid  is  at  bottom  of  inner  right  ankle.  I  always 
stand  on  that  leg,  and  am  on  my  legs  from  6.80  a.]n.  to 
10  p.n. ;  a  quick  walker,  aod  age  mora  than  73,  with  a 
ffMt  deal  of  young  blood  left  yet.— €1^.  B. 

[47376.]— Liffhtninar  Conductore.— To  Ma.  LAa^- 
CiSTxa.— Our  factory-chimney  is  about  OOft  high,  and 
in  soms  alterations  done  at  the  bottom  they  have 
altered  the  lightning  eonduotor,  and  now,  instead  of  it 
going  straight  down,thev  have  taken  the  OGoduoting  wire 
aeoi  the  oonier  of  the  baameot,  and  tke  wire 


llbe  ilomwoi'k  of  tbe  basement,  and  alao  on 

of  the  briekwork.    Will  you  please  tell  me  if  these  is  any 

•danger !— Wiluax  Cluck,  Beeston. 


A  Bwnerkniila  Onn  WeU.— The  freU  finidied 
in  April  last  hj  the  Niagara  Oil   Gompeny,  in 


Waihkigton  eoutty,  Pa.,  is  eae 


4iid 


the  gfeetent 
of  modern  drilling  dayi.  Hie  wnds 
nd  wers  net  zegokr,  nor  m  •^•etod,  neither 
they  appear  to  be  oil-beenng.  After  a 
mm,  mootha'  itreggle  with  the  doll,  n  depth  of 
2,900  feet  wee  reeohed,  w>fln  e  ywi  of  gu 
WIS  itrnok  whidi  threw  the  tools  dear  ont 
of  ibB  hole,  and  more  than  fifty  fe^  ebore 
the  top  of  tne  derrick.  The  strength  of  the  gaa 
can  be  imagined  when  it  is  known  that  the  tools 
sfrigh,  aboot  800  poonde.  All  mA  was  then 
out  of  the  qnestion,  as  the  gae  made  andi  a  leasing 
aoxae  that  the  dxiileiB  had  to  go  awaT  from  tke 
well  fully  300  yazda  before  being  able  to  make 
tiiemaelTesimderstood.  ^eoompanyhaTeezpended 
s^ieady  more  ttan  20,000  dob.,  and  hate  nothing 
to  show  for  their  money  bnt  leasee  of  60,000  acrea 
of  lend  and  the  great  eas-blowar.  The  well  is 
ewht  miles  novOi  of  Washington,  Fa.«  in  Ift. 
Fuamnt  Township.  It  is  just  twsBty-two  miles 
from  Pittiheig,  and  may  be  ntiliied  by  tiie  letter 
eilgr inoaie  thesnpply  does  not  bsoems  ohanited 
-esoB.— IHrelMNn  Af«, 

The  Siaffdening  ef  Bnbber  Ooode.-^In  tke 
opinion  of  HeEr  W.  Hempel  the  hacdening  of  tuI* 
caniied  indiambber,  which  takes  plaoewnapipie^ 
•ad  other  goods  after  a  abort  period  of  nae,  is 
caoaed  by  ttie  gradoal  eraporation  of  the  solrent 
liqvida  foatained  in  the  xndianibbei,  and  intro- 
dnesd  dosing  the  process  of  ▼eloaeiiatien  Hevr 
fiempel  haa  made  ezperimeota  for  a  nnmbes  of 
yoais  in  ordar  to  find  a  method  of  neserfing  the 
wdismbber.  He  now  finds  that  keeping  in  an 
atemeiihiwe  aatoaated  with  the  Taf  onm  of  the  a6L» 
weatta  auawsia  the  penoee.  indiasubber  shyppen, 
tubing.  &c.,  wMch  atfll  poeaeas  their  elaatid^,  are 
to  be  kept  in  veaaela  oontaimag  a  diih  flHad  with 
ontnmon  petroleam.  Keepieg  in  wooden  boxes  is 
o^eettoeable,  while  keeping  in  air-tiriit  glaaa 
▼eeaela  alone  ia  sufficient  to  preaerye  inmambber 
for  a  long  time.  Bzpoanze  to  light  ahoold  be 
aroided  aa  much  aa  posnble.  Old  hard  iadiambber 
mmf  be  softened  again  by  letting  the  yaponr  of 
<mrhen  hiaiUiihlde  act  upon  it.  As  soon  aa  it  has 
become  aoft  it  must  be  remoyed  from  the  carbon 
haaalphide  atmosphere  and  kept  in  the  above  wav. 
Hard  atoppeiB  are  eaaily  made  fit  for  nae  again  in 
thia  nannsr»  bnt  the  elaatie  propertiea  of  tnbing 
ensBotwea  bereatored. 


*•*  JBl  9ommmmiM§fom$9konld  he  aJdr«a»&i  to  <ls  EnrrOB 
o^  the  fisoLXSH  IfaoBAVio*  81«  Tmittoek-stntI,   Oifvml 

HINTS  TO  COKHESPONBlSlirTS. 

U  W^U  on  oes  side  of  the  papec  only,  and  potdsaw- 
iags  for  illestraMons  on  separate  pieces  of  paper.  2.  Put 
titles  to  queries,  and  when  answering  queries  put  the 
numbers  as  weUss  the  titles  of  the  queries  to  whidi  the 
replies  refer.  3.  No  chaii^  is  made  for  inserting  letters, 
queries,  or  replies.  4.  Letten  or  qiiezies  asking  for  ad- 
dresses of  manufacturers  or  eortespondents,  or  whero 
tools  or  other  articles  can  be  purchased,  or  repli^  giving 
such  infonuatioa,  cannot  be  inserted  eacoept  as  advertise- 
ments. 6.  No  question  asking  for  educational  or  adentifio 
information  is  answered  through  the  post.  6.  Letters  sent 
to  correspondents,  und^  cover  to  the  Editor,  are  not  f or- 
wasled ;  and  the  names  of  oomspundsnts  are  not  given 
toinquteers. 

•«•  Attentisti  is  eipedally  drawn  to  hint  No.  4.  The 
maoe  devoted  to  lett«>iai,  queries,  and  replies  ii  meant  for 
the  general  good,  and  it  ia  not  fair  to  occupy  it  with  qnes- 
tioos  snoh  aa  axe  indicated  above,  which  are  only  of  mdi- 
vUoal  iatetest,  and  which,  if  not  adveriiscmentaia  them- 
selves, lead  to  replies  which  an.  The  **  tiiKpennv  Bale 
Column"  offers  a  eheap  means  of  obtaining  Buon  inrorma- 
lisQ.  and  we  treat  oar  roadeis  will  avail  thaeisstyei  of  it. 

ThefbUowIng  aae  the  initials,  ftc,  of  letters  tohaad  up 
'  ,  .    -       -  unaeknewledged 


to  Wodncanay  eveaiBg,  July  6,  aad 


FosTEB  AVD  WiLLiAxs.— Hickaon  sad  Oo.~T.  Fletsher. 
—Boyd  Mofs.— O.  Pottier. -B«v.  A.  WiUan.— B.  £ 
Haxdld.— J.  B.  Stephen.— Pat.  Steam  Boiler  Co.— Bev. 
J.  H.  Cole.— Phosphor  Bronze  Co.— W.  Granger.— W. 
Bwward.-Ber.  W.  H.  Wrigbt.-J.  Mabson.— W.  H. 
l^fis.-J.  Stott  and  Co.— C.  A.  Day.-H.  Hcrzifleld. 
— H.  Idnes.— B.  Bailey.— F.  Weathsrhogg.— J.  T.  H. 
--H.  Btooke.— Holmes  Broe.— A  FeDow  of  the  Beyal 
Astronomical  Society.— Metal.— Bone.— Fellow  Work- 
man.— Sax. — Q.  B.  T. — Antares. — M.  B. — Heohanio. — 
BleatEa.— A  Toung  Engineer.— H.  J.  Nol&n.— LLB.A. 
— H.a-C.Woodhead. 

Doo  Stab.  CEt  ia  the  correction  to  be  apf^d  to  the  ob- 
servatian  of  any  given  obeerver— in  other  words,  the 
fraction  of  time  to  be  added  to  or  subtracted  from  the 
time  as  given  by  an  individual.)— A  Ptmiwo  Migro- 
scoriBT.  (We  cannot  undertake  to  say  that  it  does; 
but  we  ore  certain  it  cannot  improve  viskm.)- D.  H. 
(The  **  AJbo-carbon  "  is  not  a  puilfler,  but  an  enrich^ 
of  gas.  See  p.  17,  No.  781,  for  an  iUustration  of  the 
arrangement.  We  know  nothing  of  the  other  affair.) 
— SpoarsicAs.  (The  easieet  proeesi  is  ta  heat  the 
barrels  until  they  are  pleasantly  warm,  aad  thee  eoat 
tham  with  a  paste  of  chloride  of  antimony  and  ottv<»K>iL 
A  little  mtrio  aoid  hastens  the  efttot.)— P.  H.  H. 
(Without  knowing  the  constmetioiiof  the  lamp  referred 
to,  how  ean  any  one  answer?  2.  The  drnamo  would  be 
cheaper  and  more  durable.  Secondanr  battenee  are  not 
xcqiured  when  the  eorrent  is  sapplied  by  ordinary  bat- 
ttriea.  8.  Pint  hand,  of  course.  4.  Diflraetion  halo, 
due  either  to  something  in  your  eves  or  to  Tapour  in  the 
atmosphere.  Looktog  across  a  f  uroaee  ehinmey,  or  a 
fine  from  which  steun  is  escaping  would  nroduee  the 
effect.)- PLumna.  (No,  for  m  piston  of  the  pump 
creates  a  partial  vacuum,  and  the  water  oonseqoeetly 
bonis  or  gives  off  vapour  at  a  lower  temperature  than 
when  eitpoaed  to  atmospheric  pressure.  Where  boiUng 
hot  water  has  to  be  pumped,  the  working  backet  is 
plaoed  below  the  level  of  the  water,  so  that  the  latter 
follows  it  by  gravity.)— P.  Feist.  (Hie  drill  is  a 
'*  spark*'  of  diimond,  mounted  in  a  tube  rolled  up  of 
thin  tin.  See  p.  1S5,  No.  343.)— 6.  NoaxAX.  (What  do 
you  mean  by  **  chemical  food  **  t  See  p.  70,  No.  861. 
if  yon  want  the  advertised  preparation  yon  must  pn>> 
cure  the  patent  i^ecifieation.)- Aia.  (Certainly ;  several 
motori  are  at  worit.  We  do  not  know  of  any  boak 
■psrisUy  devoted  to  the  snb|ect,  bat  theie  are  several 
pmrs  on  the  subject  in  back  numbers.)— Fosr.  (The 
pdndpal  advantsgiu  is  that  plates  can  be  catdsd  about 
anyvi^ere  aad  deveL(^;>ed  at  leisare.)— Fait.  (If  you 
mean  the  common  prooess,  that  is  done  by  pouring  mer- 
eaey  otep  sihwiiI  and  attliin  w>e  osan  gfaHS  on,  weight- 
ing down  for  some  hours ;  but  if  you  wish  to  suver 
Slast  yea  will  find  many  leoipes  in  bask  volumes.  See 
^e  lastindez  fbr  instanee.)— Hauesowsk.  (Not  if  it  is 
only  kept  for  private  use:  but  if  used  in  trade  pro- 
bably you  axe  ooeipelled  to  pat  the  name  oa.>— Oss 
THAT  HAS  aaaa  had.  (You  have  no  reoMdy,  the  month 
having  expired.)— Audio.  (If  the  wife  ia  the  sole 
iMateCgthe  will  is  quite  safe.)- Houoat  Sbbkkr.  (By 
IfsKlk-Weatsm  aad  Sooth-Bastevn  to  Doves  or  Volke- 
stoae,  and  thence  by  boat.  Ton  will  find  plenty  of 
T^gHsh  boarding-houses.)- HoPcrtTL.  (Yies,  can  be 
haa  thieagh  aoy  bookseller,  oc  post  free  diseot  for  lOd.) 
— PasMCATiQna.  (Wehavenoehoiee;  periiaps  it  would 
be  as  well  to  finish  as  we  have  begun.)— W.tM.  0abd- 
ma.  (Ton  seem  altogether  to  mknmdentand  our 
correspoadsnt,  and  reaUV  the  few  anooessful  forecasts 
you  meation  can  hardly  be  accepted  as  establiahiag  the 
truthof  your  system  )— Ajt  £x-M.E.  Co.  FiBBXAir.  (Dr. 
Sdmunds  would  not  aivise  in  such  a  case,  vre  are  sure, 
without  seeing  the  patient.  He  would  probably  do  so 
at  the  Temperaaee  Hospital  if  you  sent  your  wife  there. 
Youshou]a,atanyxate,  hayesome  medical  adviee  for 
her.)— Lltkti.  (Tlie  duty  is  rery  heavy  on  such 
artioles  in  Amerim,  but,  on  the  other  hand,  poo  would 
have  to  pay  more  to  buy  on  that  side  the  water  J— A 
SuBscBiBSa,  Brook's  Bar.  (What  do  you  meant  If  the 
Science  and  Art  Department  examination,  procure  the 
^abes  from  the  Secretary  at  South  Kensington.)— 
Kkht.  (No.  the  ooil  is  useless  for  the  purixMe,  and  at 
least  six  such  oells  would  be  necessary.)— Elbotbici  a  v. 
(Inserted.)— W.  Coatbs.  (1.  No  such  cement  is  known. 
S.  Is  there  anv  starch  in  itt  8.  Asbestos  is  a  non-con- 
ductor, the  other  is  a  conductor.  4.  If  vou  really  wish 
to  know,  apply  to  him  for  the  addre^  s  oi  the  makers.  )— 
Ak  AjCATBoa  PoLisuBB.  (For  full  instructions  in 
French  poUahing,  see  Nos.  814,816.)— E.  Cltds.  (Given 
many  times.  See  the  indices— the  last,  for  instance.) — 
CABurwr  Kakbb.  (We  do  not  insert  such  inquiries  as 
queries;  bat  if  yoa  look  in  last  week's ''QaleCoHimn*' 


you  will  find  what  yea  want.  The  address  must  be 
advertised  for  if  wanted ;  but  we  can  tell  you  that  it  is 
in  Londcm.  You  ean  hardly  expect  the  correspondent 
to  advHitisa  iL)— AaecmMrraa.  (Qaite  peesible,  but 
eertainiy  net  cheaper,  aod  r«ther  more  tronblesome 
irem  eheages  ef  teaapecaiure.  See  the  disonaiion  on 
sterling  silver  mirrors  in  VoL  XXX.,  and  rece^  ba^ 
numbers.)— T.  T.  T.  (The  composition  referred  to  is 
made  in  the  proportion  of  4lb.  irlue  to  lib.  treacle. 
BoMetfaaas  beeswax  is  added,  ^Ib.  to  the  quantity 
named,  but  to  render  the  mould  proof  agamst  the 
water  in  the  solution  it  is  immersea  in  a  solution  of 
bi^*trftBia*is  of  ptrtash  and  dried  in  the  light,  or  t-%""*n 
asid  is  added  to  the  compound.)— JCAMOUKina.  (Will 
not  that  described  on  p.  856  suit  you  ?)— J.  Caithxbsb. 
(The  quantitar  depends  on  the  bore  of  the  tube.  All 
you  have  to  do  is  to  put  the  quicksilver  in,  removing  the 
weight.  You  must  adjust  by  some  standard  instrument 
or  a  good  aneroid.)- Stuobxt.  (Isinglass  diwolved  in 
acetic  aoid  and  used  warm  is  the  cement  reeommended 
in  the  Fhysioal  Labocatcry  instructions  at  South  Ken- 
sington. Coverthe  joints  afterwards  vrith  glued  paper. 
Wemhold,  ia  his  ^*  Exptrimentol  Physics,*'  recom- 
mends cutting  the  prism  oat  of  a  glass  lamp  chimney, 
and  doeinff  the  ends  with  flat  plates.)— J.  W.  B.  (Ail 
windows,  doors,  &c.,  should  be  closed,  and  the  neigh- 
boarhood  of  flMolaoee,  especially  on  ground  floors, 
should  be  avoided.  A  cellar  is  oraally  a  safe  place.)- 
H.  FiBU>.  (The  remedy  almost  universally  adapted bv 
the  proteasion  is  an  aotive  purgatire.  followed  by  salt 
water  injections.)— Kslt.  (It  depends  upon  you,  not 
the  book.  The  rolumes  issued  in  Collins  and  Sons 
Advanced  Sat^ea  will  suit.)- Pgbi^lbxed.  (How  can 
Mr.  Walhs,  or  anr  one  else,  tellyou  what  he  thinks  of 
your  veioe  without  hearing  itt  Ii  you  put  the  average 
at  two  octaves  for  men  and  two  and  a  lulf  for  women, 
that  win  be  approximately  correct  for  the  most  dis- 
tinguished vocalists.)  —  Air  Ax ATBtra  ELBoraioiAx. 
(There  is  no  really  satisfactory  way  of  mending  broken 
carbons;  but  if  you  take  care  tiiatttie  edges  join  very 
closely  you  can  keep  them  together  by  running  a  band 
of  sealing-wax  over  the  crack,  mski  ng  it  about  a  quarter 
of  aa  iaeh  wide,  but  taking  care  that  none  gets  in 
between  the  edges.  Dust,  to  take  the  term  literally, 
would  be  too  fine,  it  would  pack  too  dose.  Borings  ana 
broken  turnings  are  saiaable.)— Elrctbost.  (JPlsase 
refer  to  indices.  Several  of  botn  have  been  described.) 
— H.  B.  (Yes,  certainly.  The  regulator  is  alwavsfull 
open  whilst  rauung,  and  the  cut-off  is  regulated  dv  the 
Imk.  The  point  of  cut-off  depend*  on  the  load,  the 
mdieat,  aad  to  a  certain  extent  oa  the  driver.  S.  It 
depends  mi  which  kind  of  catalogue  you  want.  The  list 
in  Webb's  "  Celestial  Objects  ''^  is  quite  enough  for 
most  amateon.)  —  Clbabes,  Sahsbory.  (Forney's 
"  catechism  fdr  the  Locomotive  *'  is  an  American  bookf 
vHikh  can  pn^bly  be  had  of  TrQbner.  Messrs.  Loek- 
wood  aad  Co..  Stattoaers*  Hall-court,  E.C.,  publish 
several  works  on  I^ieesnotives  and  Locomotive  Imving ; 
but  without  knowing  exactly  what  you  wish,  we  cannot 
pisk  out  the  hook  whkh  would  suit  you  best.)— H. 
AasBwoBTH.  (Probably  yoo  mean  a  notice  of  Hunter's 
'Mechanical  Dei^jstry.''  a  work  whidi  can  be  had  of 


Messrs.  Lockwood.V—baLTA^SiOMA. 

stance  is  known.) -4L  B.  ... 

work  it  with  eaother  battery  t  You  seem  to  have  a  very 


(No  such  sub- 
(How  would  you  propose  to 


Tagee  nolion  of  the  office  of  a  contact  breaker  in  a  ooil.) 
— Omboa.  (See  p.  903,  No.  867 ;  p.  83.  809,  and  the 
indices  generally.  If  you  cannot  do  that,  prooare 
Watts*s  '«Etectr»Jletalhirgy/'  Lockwood  aad  Co., 
Stationen^  Hall-ceart,  B.C.)— BBTATiiBB.  (Your  quee- 
tiens  base  been  rsentlyfnawend.  See  p.  297,  No.  668, 
and  the  mdex  of  the  last  volume.  For  the  cement,  try 
isinglass  dissolved  in  acetic  add,  or  shellac  cement 
coloured  to  suit.)— Baur-oo-BaAOB.  (It  was  illustrated 
on  p.  14,  No.  781.  For  numbers  of  specifications  you 
must  apply  to  a  patent  agent,  or  search  the  flies  of  the 
Journal  ot  the  Ooaaussionen  of  Patents,  which  vou 
will  be  able  to  see  in  Dublin.  The  specifications,  when 
numbar  aad  date  are  given,  can  be  obtaiaed  from  the 
office  for  ttks  sale  of^ specifications,  Cursitor-street, 
Chancery-lane,  B.C.)- X.  (Suttaa's  secondary  battery 
was  described  on  p.  414,  No.  876.)— E.'caLVBBB.  (See 
answer  to  **  Qportsmaa"  above.) 


Velocity  of  the  Wind.— The  mean  daily 
motion  of  the  air  at  Oreenwioh  Obaervatoxy  in 
1881  waa  291  milea,  being  12  milee  greater  than 
the  averaM.  In  January  and  September  the  mean 
daily  motion  waa  70  mUea  and  72  mtlea  below  the 
average  reapeotiyely ;  in  April,  August,  and 
Noyemberitwaa70milaa,  60  milea,  and  71  milea 
abore  the  aieraffe  reapeetiyelv-.  The  greatest 
daily  motion  waa  909  aiiiaa  on  OotolMr  14,  the  day 
of  the  great  atorm^  aod  the  leaat  69  milea  on 
ICay  25.  A  "ffAodty  of  61  milee  an  hour  waa 
recorded  on  October  14,  and  one  of  58  milea  an 
hour  on  April  29,  theee  being  both  greater  than 
any  recorded  in  pravioua  yeaia.  The  greateat 
preaaure  waa  531b.  on  the  aquare  toot  on  October 
14;  preacuzea  of  46,  47,  47,  and  481b.  were  alao 
regiatered  during  the  aame  gale.  On  April  29  a 
preaaure  of  4dilb.  waa  recorded  at  a  time  when  the 
hourly  velocity  waa  50  milea;  the  preaaurea  corre- 
apondmg  to  the  w»^*itnnm  velocity  of  58  milea  an 
hour  were  not  regiatered,  the  oora  of  the  preaaure 
pencQ  having  ali^«d  off  the  pulley. 

Thb  Monitor  4$  M  FMU  deaoribea  a  popoaal 
for  placing  paaaing  ahipe  in  communication  with 
irrfifeig  aubmarine  cableB.  The  projector  would 
float  buoya  with  the  neceeaary  conneotiiig  wirea 
and  ^iparatoa  at  intervale  of  a  day'a  journey  along 
the  line  of  Uie  cable,  each  numbered  and  properly 
lighted  at  night,  and  he  conaidera  that  the  plan 
preeenta  bat  few  diffioultiea,  and  would  obviate 
much  anxiety  and  many  dangers. 

The  Channel  Tunnel  worka  at  Dover  are  being 
continued,  it  ia  atated.  with  very  aatisfaotory 
reautta.  The  total  length  of  the  heading  ia  now 
atated  to  be  oouidera^  above  2,000  yarda. 
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All  Oomminiiofttiani  for  thia  department  miztt  be 
addrewid  to  the  OteM  Editor,  at  the  office  of  thi 
BvoLiea  Mbobavio,  31,  Tarietock-etreet,  CoTent-ffazdcn. 
W.C. 


PBOBLBM  JKXHJXL—Bj  W.  J.  McAsTHaB. 
Black. 


White. 
White  to  pUj  Aod  mate  in  three  moTea. 


PEOBLEH  DCCLXIL-By  *«  Exdyioov.' 

From  the  Brighton  Guardian. 

Black. 


WTUU, 
White  to  plaf  and  mate  in  two  moTet . 


Soumov  TO  757. 


Wliiu. 

1.  RtoK6 

2.  B  to  B  7  (eh) 

S.  KttoK4 


1.  K  takea  R  (a) 

i.  Kt  takea  B  mate 

(a)  1.  KtoQ2 

2.  B  takes  B  mate 


SoLUTioar  to  768. 
White  Black, 

1.  Q  to  Q  4  1.  Anjthinff 

2.  llaUa 


ROnCBS    TO    COBBESPONDENTS. 
GbcmacT  mhitioaa  f o  767  and  768  by  Sohmaoke  and  Sefa- 
gnh  to  756,  766,  7S7,  and  766  by  Cehms. 

Sbbouh.— We  alwaya  ackoowled^  correct  aolntiona. 

J.  W.  SrAiMvoRTH.— Tour  problem  ia  too  eaay.    It  can 
alao  be  done  thue— 

1.  ^i?^.  2.Qt»ke8B.*c. 
2.BtoE6,A;c. 


BtoKKtiC' 


PanBLsmreeeiTed  with  thanka  from  J.  W.  Abbott  and 
J.  P.  Taylor. 


A  CHsaa  Oakdsv  Partt.— 3Cr.  Gaatineau'a  annual 
gatherings  are  always  attractire  ;  bat  tbe  one  on  Jane 
27th  waa  even  more  than  naoaUy  so  :  the  weather  being 
aplendid  and  a  Uxge  namber  of  well-knoim  eheat- 
iMAyen  being  prseent.  Amongst  them  we  noticed  Ber. 
Q.  A.  afardonald  and  Measrs.  Adamaon,  Coeter,  Laws, 
Xarks.  Webber,  McLeod,  and  Lovplock.  Games,  oonsnl- 
tatioD  and  otherwise,  were  the  order  of  the  evening,  and 
the  greatest  satiafaetion  was  evineed  by  all  present— even 
the  loaen. 


HoUowasr's  Pills  thfmmghlypnrify  the  blood,  eom 
»l«UiyciMaMth«  loaf*,  rc-iavlfformie  (tobOlUMSd  or  TitlatH 


Th*»»  CMttUeat  PUto  u«  pwtieulaily  reconuatadcd  to  aU  per- 
sona wlMM  oeoipatlou  are  Mdcatwy,  or  eoaducted  ia  clMS 
rooffli,  aad  to  tb«  aerrou,  dytpepUe,  aad  ta«  low  aflrited. 


Bwery  Workman  eonneeted  with    the  BuUdiag 

Ttadaa  roaalrlaff  a  eitaatloa  ahoold  advextlae  in  **  TKX  BUILD- 
□fO  tCBWS,"  pnbUfhad  every  FaiBAT.  prloo  Vowpoiioe. 
at  tl.  TaTiatock-rareet,  OoTcnt-tardea  Loodoa,  W.O. 

"  THB  BVILDIlf O  NBW8"  U  the  Prlacipal  Joanal,  lepre- 
leatiiit  Aroaltects  and  Balldert.  and  lias  the  laxfeat  dzcttlatlOB 
of  any  ProCMaloaal  Joomal  In  tae  kingdom.     

BTcry  Worknaa  ahoald  Inilst  o&  aeelaf  '*  THE  BXTtLDIirO 
KBW8  '*  every  week  at  bH  Olab  or  Coffee  House. 


more  "  lists  of  Tendefs  * 


.  KewlU 

for  new  werk  In  It  everr  week  than  in 


any  similar  payer,  and  can  thos  Jcdgt  where  work  is  likely  to  be 
had.  He  isabo  specially  laTitea  to  make  use  of'Intercom- 
mnakatioi^"  if  he  wants  to  know  anything  about  his  trade :  to 
write  to  the  Bditor  if  he  has  any  saggestions  to  make  and  to 
adTerttse  in  the  paper  when  he  wants  wock. 

The  charge  for  AdTerttsementi  for  SltnatioDS  is  One  Bhilllag 
or  Twenty  Words,  and  Sixpence  fbr  every  Bight  Word«  after. 


TB&M8  OJ  BUBSCEIPnOV. 

PATABUI  or  ABYAHCa. 

te.<d.flBrBtxMoafhsaad  Ua.  tor  Twelve  Moaths.Fosl-frse  to 
aay  part  of  the  United  Kingdom.  For  the  United  States.  Ue.,  o> 
t  dola.  Mc  goio ,  to  France  or  Belgium.  Its.,  or  Iff.  fOc. :  to  India 
(via  Biiadid).  lie.  M. :  to  Mew  Zealand,  the  Gajpe,  the  Vest 
Xadiee,  Oaaada,  Kovs  Beotla,  Matal,  er  aay  of  the  Aottnllat 


The  remlttaaes  Should  be  made  by  Post-oflics  order.  Back 
nmmben  cannot  be  sent  out  of  the  United  Kingdom  by  the 
ordinary  aewspapei  ^oet,  hot  mvst  be  remitted  fbr  at  the  rate  ol 
M.  eaen  to  cover  exn*  postage. 

Mesera.  ^4xas  W.  Quun  aad  Co.,  of  M4,  Ghettnnt-itreet,  Phila- 
delphia, are  authorised  to  receive  subscriptions  for  the  United 
Statee  for  the  BNGLIBH    MECHANIC,   at  the  rate  of  t  doU. 


16c.  gold,  or  Thirteen  ShUlLngt  per  annum,  post-free.   The  copiei 

"do  forwarded  direct  by  mail  from  tneDubilshing  ofllceia 

London.    All  subscriptions  will  commence  with  the  namber  flnt 


will" 


iMued  after  the  receipt  of  the  subscription.  If  back  numhera  are 
required  to  complete  volumes  they  must  be  paid  for  at  ttis  rate  of 
Id.  each  copy,  to  cover  extra  postage. 

ToU.  KXITm  XXTI..  XXYII^  XXyiIL,XXIX.,  XXX.,  XXXI., 
XXXIL.aitd  XXXnT..boqndlncloth,7s.  each. 

LVul.  3i.XilV.  How  ready.! 
All  the  Qttatf  booad  vtiyosec  ue  out  of  print.  Snhssribtn 
wo  (Lit  4a  nt[]  to  ordiir  iiolntntt  n*  ^oon  as  possible  after  the  con- 
cLuiEtfn  DT  4»c)t  htdt-jr^rij  f  utmnr  in  March  and  September,  as 
onJr  ailTDitfii  Quptt^T  ^r^  h^'jTia  199.  and  tbese  soon  ma  out  of 
prints  Mq*%  a(  oiLTbuk  i:iciri.ib>-i.-t  oan  be  had  singly,  pcice  Id 
P4ch^  throui^b  LTiT  bookipller  at-  r.i  .  sageot.  or  a|d.  each,  post-fhM 
ttuiQ  iiii<  uillcc  (c^CEift:  JUii^Pi  Dii:j:.^jers,  which  are  8d.  each,  or 

indvatTh  tta  each  haif-y«arlT  vojurtie  up  to  Yd.  X.  (excspt  Tola 
LI.  Ill .  IV.,  v..  shd  \.:.  rmb'^T^  Id.  each.  Post  free  Hd.M<*k. 
lodrxr*  to  ftut>ii'4utjii  Tfilih.  34.  c.'.'.h.  or  poit-firee,  Ud.  uases  fo? 
bLn41njr,  Is.  «d,  «s«h. 

%'  iSiubstirlbert  are  reiiitHied  te  order  Oases  and  Tola,  throng^ 
tbeSxbooksalWfi.and  not  t«  n^ni  direct.  The  regnlatiOBS  of  tw 
p3it^9lB««  prrrent  iheii  tru^mitii  rm  through  thcToit. 


OHASaXS  70S  ABVERTISnie. 


S.   d. 

.1  • 

.  0    • 


nirty  Words       ..       ..      ^ 

■vsry  addittoaal  eight  words 

Fr^  Page  Advertlsemeata  Five  Bhilliags  for  the  flnt  40  words 
afterwards  Bd.  per  line.   Paragraph  Advertisements  One  ShUllag 

Kline.   Nofhmtpagoor  paragtmph  advertisemeat laaarted for 
I  thaa  Five  Bhllllnga.    Beduced  terms  for  series  ef  more  than  I 
laserttoaa  may  be  ascertained  on  application  to  the  PubUahsr. 

▲OTSHTIBBXBMTS  la  BXOHAMGB  OOLUMX-fbr 

Tweaty-fow  words 0  t 

For  sveryraceeedlag  Bight  words 0  t 

ADTBBTISBMBMTS  ta  the  BIXPXNNT  BALB  OOLUKN. 

s.  d. 

Sixteen  Words  ..  Of 

Fbr  every  saoceedlag  Bight  Words Of 

*,'  It  must  be  borne  In  mind  that  no  Displayed  adverttsemeats 
saa  appear  in  the  "  Sixpenny  Sale  Column.^*  All  advertisements 
mast  oe  prepaid  ;  no  rednctioa  ia  made  on  repeated  Insertions  i 
and  in  eases  where  tho  amoont  sent  exceeds  One  Shilling  the 
publisher  would  be  gratefU  if  a  P.0.0.  could  be  sent,  and  not 
stamps.  Stamps,  however  (preferably  halfoenny  stamps),  ami 
be  seat  where  It  ia  lacoaveaient  to  obtala  PX>.0.'s. 

Ths  addrsss  is  laclmdsA  as  psit  of  ths  adverttsemeat  aad  charged 
flor. 

Advsrtissiseats  flMiiC  rsaeh  the  oflBee  by  t  p.m  oa  Wsdnsiday 
te  iasan  iaamtloa  ta  the  foUowiag  Friday's  auiber. 


VOnCB  TO  BTJBSGSIBSSS. 

sieeeivlaffthsir  eopiss  dlreet  from  ths  oOesaNre- 
„i  to  observe  that  the  lart  number  of  the  term  Uu  whlsi 
sabseriptioa  ia  paid  will  be  fbrwarded  U  them  ia  a  Pms 

...ipsr.asaaiattmatloathata  frssh resalttaacs is ncssBsryA* 

ItisissMteeoaliaasthsBmbscrtptisa. 


OIJB  SXCHASOE  COLim. 

a-e-a 

Hi  iftarye/sp  JhslUnfs  IToKosf  Is  M./9f  Osjlrsl  S4  ssof^ 
tmd  Si.  for  mt«nr  nooetiing  8  isords . 

e-s-s 

on  and  limelight  SiasolTinff  View  Apparatus 

fbr  Screw -cuiUog  iAtbs.    Twut  DritU.-l>.  W.  >i.,j£mes;  Cot- 
tage, Peyton-plaoe,  Boyal  Hill,  Greenwich. 

A  one-horse  Water  Kotor  in  exchange  for  a  good 

FenuBbolator  (rubber  uree),  or  uttm.—Wu.  Oitaiax,ll3,  Had 
diagtoB-road,  Publin. 

Sociable  Tricycle,  for  two  or  three  pereons*  cost  £24 
Bsarty  aew  coadttioa.  JUchange  good  Photographic  or  Dissol- 
ving View  Appaiattts,  or  offers.— WaioBT,  Photographer, North • 
am.  ton. 

Powerful  InteDslty  Coil:  for  good  Field  Glass, 
model  eogine  or  offris.— hrxxcia,  2«,  Dj  sart-road,  Grantham. 

Half-horae  and   ooe-horse    Enffine    Oaatiniga, 

cylinders   bored,  Ac. ;  or  two-horse  dluu.    Offersw— Jauis  oct- 
cuirs,  Bsgloeer,  Prlnceis- street,  Gracby-row,  Mancheiter. 

Me<llcal  Ooil,  Oalvaaio  Battery,  Bagines,  and  Lathe, 
Caatings,  Fieie  OUsa,  Screw  Press,  for  laarping  Ficcks,  aiiousK 
MBcnA.aic,  luuiHetr.  *c.  Offers -Jxaas  boTcurra,  Prlncem 
street,  Otanby-row,  Manchester. 

Wanted  in  exchange,  portible  Oaa  Bottles  in  iron, 
and  bUlers.— Jaubs  r*vicurr».  Princess  street,  Granb;-row, 
Manchester.    Works,  X>!V«nfthuline. 

Have  a  namber  Axnateur  Views*  very  gocd,  sise 
about  ISin.  by  Sin.  WiH  smd  sample.  Su.  stamps.  What  offers  ? 
—Address  Pxoto.,  181,  Troogate. 

Will  exchange  my  Violin,  good  tone,  for  Eteetaric 
IJ«hti«g  Apparatus,  or  what  oaer?-£.  Clyox,  «,  Hale-sUeet. 
ArOngtaa- square,  Isl  ngtoa,  Lonaou. 

Small  Treadle  Lathe,  with  toola,  all  iron,  and  watdi- 
maker-s  thi  ow.    What  oflers  ?— 11 ,  aaeca  streeT,  helgrave  Oat*. 


14  Vols.  **  EAffliah  aCeclLaiiic."  3  boml  What 

cfl!Brs?-A.  H.  T>s£V.  Kao:kholt,  Seveaoalu. 

I  have  a  firat-daaa  Wringing  and  lUagliiiff 
Macrixe,  new,  cost  Ms.— What  offers  In  «xe&aacclMtt?-jlMK 
HA»aor,SUpind,Lttlon.  ^  «'».-^Aa« 

1^  H.-P.  Table  Engine,  feed  immp.  gomaon,  ke. 
ft  vertleal  tubul«r  boiler,  water  aad  ste«m  (Mt«.BSHlTBev 


wurth  £30.— Exchange  to  value  X3S.- 
Kent-street,  Port»ea. 


■Apply, 


,l.%Lun, 


Trioyole  wanted  for  a  lady,  reeeat  oslkB,  perfect 
order,  in  exchange  for  a  new  Whclcr-WUsoai  ^srtosbet 
aewlng  machine  and  extras,  cost  £1S.— Foil  paitkatan,!.  L  M 
lOf ,  Pilaces  street,  JCdlnborgh. 

*'  EngUsh  Hectaanio,"  Vols.  XXI.  to  ZXXL. 

bound,  Xixil.  to  XXXIV  nnbouad.  AU  la  ar>t-imu emttttsa! 
Offers  w  atcd  for  whole  or  part.— H.  Clabk,  laliad  Icrmat. 
Cleckheaton.  Bormanton. 

Two  Bicycles*  48m.  Singer's,  tyres  not  eattslsra, 
brake, Ac  .cokt  £3  15  .  Strong  Ma.  rubber  tjn*,  eostCllb. 
Zxchange  for  gold  watch.— E.  OiLuao,  If  orch-CuTy,  r 


SOin.  Bicycle  Wheel,  good  tyre,  cnmks,  pedils, 
bearinga.  BxobanireaDy  timg.  Tools  waa  ted —Paitkaisn,  W. 
W-,  b2,Bayham-itTeet,  Camden  Town,  Lonaoa. 

TypOf  several  fount*,  press  aad  aceeasories,  for ams' 
tew  use.  Offers  r* quested.  Ui-tical  work  pet srr<dv-L.,  if. 
Addingtoa-street,  Bamtgate. 

Astro.  Eyepieces  wanted  for  cash,  or  sew  books, 

or  bther  exchange  —Address  as  «bove. 

**  Fl&t "  or  Plane  Mirrcr,  abont  l^in.,  wsranted 
perfect.    Wanted  for  exchange.— Aadreas  as  abwvs. 

Wanted*  gin.  gap  eciew^utting  X«athe.  for  new  Do- 
mestic Mcchinei.  Say  whit  you  %aBt.-Mo3k&Kocix,  Gaadf- 
street,  Exetei. 

Horizontal  Enelne  and  Boiler,  all  fittiDgseaBH 

Elete.  4  hone-powerbollfr,  9.^  bj  2ft.  7in.  Exduap  forkife. 
).  Scaxxx,  Wolverhamptoc . 

Bicycle,  6Qtn.  Boedster,  Singer'a  Special  Chsllng*, 
suspension  sadale,  patevt  cycle  besrtogs,  front  iooob  takt  ;al« 
trailing  brake^,  good  liunp,  tool- bag,  as.  Cost  all  two  pan  »|b. 
Exchange  for  Microscope,  or  fcood  •taadaid  sdeatiac  D«okt.-C 
R.,  Jnnr.,  9,  WoodvUle  terrace.  Bradfore.  Torks. 

I  will  exchange  my  Jarge  IS-stop  SLanaoninm. 
(sllghtli  out  of  order)  for  Haimonitiatc,  or  ijffcn.-lLaxEai  Tu- 
ssB,  Lynton  Villa,  Sj1th,Kent. 

Medical  Coil  and  Battery,  and  twoElectrieBelh 
new.  Will  exchange  for  good  Watch.— J.  Asa,  7l,-Tunple-«tieet. 
Wolverhampton. 

Prifce  Drawing.— First  pnze  :  new  Frintiag  Outfit, 
value  £<0.  becvud  prise :  Fwo  blectrle  Lampe  aad  WaVbtrj. 
Winners'  names  In  E.  M..  29  inly.  Tlcketo  oaeaUVing .  II  tartea 
shillings ;  26  for  £1.  **  ih  excttan^s  for  anytUag  uscfuL-M. 
BAJUiAao,  Henfleld. 


THB  SIXPEHHT  BALE  COLnDT. 

a^-s 

.iAierliasaMNlf  «r«  iascrfsd  fa  dUs  ealasM alfli fsfc q/ 
64.  /or  Us  4rsl  16  iMrds,  €utd  64.  /or  sssrf  iasailhy 


For  Sale. 


I«antem  Photographs,  1?.''C0,  with  nsdxon, 

firomtd.  plain,  la.  coloured.— A.  PixraaxT,  Bmily-CtiestiW- 

Oelatine  Films  for  photographs,  reduce  ecstsad 
Ubonr  of  photography  to  minimum  —a.  Pcxraaxx,  BimlBC- 

The  Pilmoffraph    oaxriea  100  fllma  or  It  pSate: 

aghtest  Photo.  Apparatus,    lllaatratod  te»(a.— PcKnaaT,Br 
ngham. 

nimographio  MannaL  free  6d.,  with  ^oto- 

graph  fh>m  Film  Negauve.    PuU  lastructtoas.   PJms,  Iilao- 
graph.— A.  PvaraasT,  Birmingham. 

lOO-Fold  Filmoffraph  Slide,  can  be  nasd  with  o^ 
nary  camera.   Platea  changed  aojwnere.— A.  PvxraasT,  Bt- 

GollogxaphicPhotoffraphsfor  XaehinervaadTade 
Patterns,    tfampleaadllst  A>rSd<— Poxraanx  aadOi. 


'The 


iriffht-Uffht  Olook." 

-        —  No.  SiS.    Prtoe,  " 
street,  8oho.  W. 

Stcoks  aad  Dies,  now  in  extenaive  uie.   Lfartcse 
•tamp.— p.  M.  Xoasas,  21,  Plna&ory-  pavemcat. 


Aeeeribed  oa  naM^S70,  NoT  MS.  ^PriM,  ouxlaceftse,  is.  U^> 


Electric  Lighting.— Xnventora  wiahing  to  pcrf^ft 
pateat,  or  seU  iaveatums  coaaeeted  wtta  electrie  Ugktaur  sSmM 
commuaicate  with  P.  M.  Xooaas,  11.  Plnabnry-pavcmcai,aft 


Micro.  Photos.-Iist  of  390  one  penny  ataa^-S. 
aad  A.  J>AMcaa,  Mf,  ateckport-road,  MaaehesSsr. 

I«athes,  Lathes,  cheap  good  Mnw-^attiiigj^fRn 


£10.    Baay  paynuata. 

^« L       if  ^^^    ■  a 


system.    Pixat-clasa  toou.-ll**i». 
Cupola,  Snefflald. 
Eleotrio  Machines,  Indieator^  Bella,  ^BattaaN* 

Wires,  Bwltchea,  Terminals.  Caroona,  Sc— Xx»o  aad  Co.,  auc- 
triciaaa,BxliUL   tL'st  Twopence.) 

Beaatifol  Cloth  Dress*  in  all  oolonrs,  prio.^* 
Id.  yard.   Patterns,  one  suoip.— Fixtb,  Kirkgate,  Wal 


Amateur  Hichaaics.~A. 

Tubee  ana  ~ 


ileteaetofOMtings. 


ur  Mic]iaaics.~a  oonulete  aet  ctyaangii 
Lenses,  tor  making  large  Coaipoand  ■k«s"Fj 
lis  fd.,andlnsbuctloes.   Amateura  supplied  withm^sfhw 
Optical  Imtruments.— Mamji,  »,  Park-road,  Ciapham.lw. 

Saw,  for  cutting  all  metala.  very  neefal,  poi*^  ^ 
stamps.— Pools,  9u9,  Fulhate-road,  I/onooa. 

StaanmeriAff  apeedily  and  effsotoally  CazsA,  F**^ 
fuuly  or  by  concapoadence  TeatUBuasa*a  arses  all  si""' 
3x.  M.,  War-'s  Lth/aiy,  Ores vcbut- road.  HJghbuy,  Leases. 

American  Orgran  Tnbehoards,  with  l^wj 

voiced  reeds.    KeducedpiLcea^aAi,  K.  Poplar  Wala-rsai.a' 

Oval  Frames.— Capeix.  Oval  Tozmt,  W,3ia*o»' 
street,  Donet-sqaaie,  N.W..  Laodon. 

Bench  Drillinfir  JIachlne.  very  strong. invaljWe 
to  aanateurs.    Hecurely  packed  for  *%.— Bracawa  asd  9vtm. 


Hecurely  packed 

Maraham-Je  fea,  Boston. 

Photographs    :ScctUah 
value. 7ia  oy 41a.  sue  iu.  lach. — et»u4t. 
Qlaagow. 

Blectro-Kotor  Ba?  ine.  workiM  aa«d^F<«*t »« 

it.  -J.  oPTcurra,  M.  Cedar-sireci,  H«  a»*.  " — '^"'^ 


'ik. 


Photograph,  new  and  oM  _    _  ^^ 

y » J  *,  poet  ttee  louf p«B««v>  Pcaraast .  PuriSlee, 


^tSSS: 


JxTLT  14,   1882. 


ENGLISH  ICBOHANIO  AND  WOBLD  OF  BOIENOB:  No.  90S. 


416 


€it  ^nQli%i  iKwbattit 


WOBLD  OF  SdHNOB  AND  ABT. 

^^4 

FRIDAY,  JULY  U,  1882. 


SLIDE-BEST   TOOLS  AND    OITTTEB- 

BABS. 

By  J.  H.  Evans. 

THERE  having  been,  from  time  to  time, 
many  different  toola  of  this  land  illas- 
trated  in  these  columns,  I  still  think  that  it 
will  be  of  great  interest  to  our  amateur 
turners  to  have  before  them  those  of  the 
present  day.    The  cutter-barj  have,  so  to 
speak,  exterminated  a  great  many  of  the 
old-fashioned  slide-rest  tools ;  but,  for  all 
that,  the  latter  must  not  be  despised,  and 
they  will  at  times  be  found  more  convenient 
for  many  purposes  than  their  successors, 
therefore  I  have  deemed    it  necessiry  to 
illustrate  a  few  of  those  that  are  found  most 
useful  for  general  amateur  purposes.    In 
making  such  tools  as  figures  1,  2,  3,  4,  &c., 
&o.,  it  will  be  necessary    to   have    them 
forged  from  the  very  best  cast  steel,  and  I 
consider  Marshall's  steel  the  finest  for  the 
purpose.    There  are  two  distinct  ways  of 
making  them :   that  is,  they  may  be  con- 
structed to  suit  both  the  metal-turning  and 
the  ornamental  slide-rest.    If  for  both»  ti^t 
part  extending  from  the  end  of  the  square 
to  the   cutting  edge   mutt  be  shouldered 
down,  and  then  filed,  so  that  the  cutting 
edge  is  in  a  line  with  the  centre  of  the 
square,  which  should  be  9-16in.,  to  fit  the 
tool-box  of  ornamental  slide-rest ;  but  if  to 
be  used  with  the  metal-turning  rest  only,  it 
is  better  to  file  the  top  surface  flat  all  along; 
the  tools  can  then  be  left  more  substantial. 
The  round-nose  tools,   Figs.   1  and  2,  are 
used  for  roughing-cut  work,  brass  or  gun- 
metal  ;  but  if  used  for  iron  or  steel,  such  a 
tool  should  be  made  similar  to  Fig.  12,  which, 
it  will  be  f  een,  has  considerably  more  cutting 
angle — ^viz.,  about  80^,  that  for  brass  being 
about  TO**.     1  say  about,  because,  as  I  have 
previously  stated   in   other  articles,  I  am 
of  opinion  that  practically  the  precise  angle 
within  a  few  degrees  does  not  matter  as  long 
as  the  tool  cuts.    The  diagrams.  No.  3,  4, 
and  5,  represent  the  right  and  left-side  tool 
and  the  front  tool,  which  would  be  used  for 
hard-wood  turning  more  than  any  thine  else, 
the  front  of  each  of  the  side  tools  being 
ground  to  an  angle  which  will  admit  of 
them  being  used  to  turn  out  square  comers ; 
for  instance,  the  lid  or  bottom  of  a  box 
forms  a  very  good  example  of  the  work  they 
are  adapted  for,  especially  as  the  bottom 
can  be  taken  quite  square  and  sharp  in  the 
comer  without  in  any  way  touching  or  de- 
stroying the  sides  or  cylinder  part.    The 
next  tool,  Figs.  8  and  9,  gives  two  views  of 
the  parting  tool,    used,  as  may  be  taken 
from  its  name,  for  dividing  or  cutting  off 
the  work  done,  from  the  chuck  upon  which 
it  has  been  turned  ;  this,  it  need  hardly  be 
said,  is  one  of  the  most  necessary  adjuncts 
to  the  slide-rest.    It  will  be'  seen  that  this 
tool  is  narrow  on  the  cutting-edge,  being 
well  relieved  from  the  front  to   oack,  in 
order  that  it  will  not  wedge ;  but  with  all 
this  precaution  it  should  be  withdrawn  oc- 
casionally to  clear  it  of  the  dust  that  will 
accumulate  during  its  progress  through  the 
v70od.    Fie.  9  shows  how  it  is  strengthened 
by    the    blade    being    made    considerably 
deeper ;  it  is  idways  as  well  to  have  two  or 
three  such  tools,  in  case  of  one  breaking ;  at 
the  same  time,  there  is  no  reason  why  it 
should  break,  if  carefolly  used. 
TOIr.  XZXV.-VO.  908; 


We  now  come  to  Fig.  10  which  is  practi- 
cally a  boring- tool,  altbough  it  may  be  used 
forany  intemal  woodwork  or  metsl,  and  the 
cut  may  be  taken  in  either  direction,  as  the 
rough  edge  will  sugeest.  Figs.  6  and  7  show 
a  pair  of  right  and  left  side  tools  for  brass 
or  metal,  for  turning  out  such  work  as  cup 
chucks,  &c.,  will  be  found  very  useful;  the 
same  forms,  in  point  of  fact,  are  used  for 
iron  as  brass  in  most  instances,  the  differ- 
ence being  that  those  for  iron  and  steel  may 
be  made  St  lef  s  width  and  angle,  the  latter 
being  from  65^  to  85^,  and  Siat  for  brass 
from  70^  to  96**.  These,  of  course,  are 
varied  according  to  the  work  done.  The 
materials  used  differ  for  roughing  or 
smoothing,  a^d  finishing  the  work.  Fig. 
12  is  a  kind  of  heel  tool,  and  when  using 
steam  power,  will  be  found  ai  excellent 
tool  to  take  off  a  good  shaving.    Fig.  13  is 


strap  and  screw,  which  latter  draws  the  blade 
tightly  to  the  bar  against  the  bent  part, 
which  should  be  at  such  an  angle  that  the 
tool  when  fixed  into  it  is  in  suon  a  position 
that  a  good  dean  shaving  will  be  the  re- 
sult of  its  operation.  The  blades  being  short, 
are  capable  of  being  adjusted  exactly  to  the 
necessary  height  of  the  centre.  Fig.  15 
shows  another  cutter-bar  of  this  descrip- 
tion; but  to  hold  a  chisel-blade,  which  for 
smoothing  a  large  surface  or  oylioder  is  a 
first-rate  tool,  more  especially  for  turning 
wood  that  is  cut  plank-ways  ;  but  for  this 
it  should  have  a  round-end  blade,  in  place 
of  a  square-cornered  one. 

Fig.  16  is  a  catter-bar,  quite  new,  and  one 
that  I  have  lately  introauced.  It  will  be 
found  a  most  useful  addition  to  any 
amateur  work-shop,  as  it  saves  a  deal  of 
trouble  in  shifting  the  slide-rest  ;   it  will  be 


descriptive  of  a  spring  tool ;  this,  also,  is  a 
most  useful  tool  for  heavy  work,  and  may 
be  used  also  in  a  planing  machine  to  great 
advantage.  The  cut  may  be  modified  in 
this  tool  by  taking  off  some  of  the  spring ; 
this  is  done  by  placing  a  wooden  weage  in 
that  part  which  is  cranked  down.  So  far, 
then,  I  have  detailed  a  few  of  the  necessary 
fixed  tools  generally  supplied  with  such  a 
slide-rest,  as  fig^ured  in  p.  295,  June  9th., 
some  of  which  are  absolutely  necessary. 

I  will  now  proceed  to  describe  a  few  of 
the  various  cutter  bars  now  in  use.  Fig.  14 
is  what  is  commonly  known  as  the  gouge 
cutter-bar,  it  being  obvious  that  such  a 
tool,  under  the  guidance  of  the  slide-rest, 
must  turn  the  work  with  greater  facility 
than  the  ordinary  gouge  held  by  hand ;  such 
a  tool  being  subject  to  considerably  greater 
strain  than  when  used  by  hand,  it  need  not 
be  made  so  wide,  but  must  be  stronger  to 
admit  of  the  increased  strain  upon  it.  The 
stems  of  these  instruments,  it  will  be  seen 
from  the  diagrams,  are  rectangular  to  the 
holding  power  of  the  tool-box  or  holder. 
They  are  made  of  the  best  fagotted  iron ; 
it  is  m<Mle  to  hold  separate  blades,  and  the 
Utter  are  held  firmly  in  place  by  a  steel 


seen  that  the  bar  is  made  after  the  same 
fashion  as  the  others  in  the  stem,  and  forked 
at  the  end,  and  through  the  centre  of  that 
part  a  steel  rod  runs  in  a  transverse  direc- 
tion, the  bar  is  split  at  the  end  of  each 
fitting,  and  a  steel  screw  passing  through 
in  fnmt  of  the  bar,  when  these  latter  are  set 
up  the  bar  is  held  firm  at  any  position  it 
ULay  be  required  in.  The  steel  bar  re- 
volving in  its  fitting  it  facilitates  the  setting 
of  the  cutter  to  the  centre  of  the  work ;  but 
if  the  tool  is  correctly  made,  it  should  be 
always  at  the  prox>er  centre  when  central  to 
the  square  stem ;  it  is  not  a  difficnlt  or  ex- 
pensive tool  to  make,  and  I  am  able  to 
record  a  good  sale  of  them,  which  is  the 
best  evidence  of  their  value;  therefore,  I 
consider  it  a  most  successful  idea,  and  as 
such  things  generally  do,  the  same  emanated 
from  a  very  ingenious  amateur.  When 
using  this  tool  for  tui*ning  out  a  deep  box, 
it  will  be  seen  that  the  bar  holding  the  cutter 
is  in  the  same  position  as  if  an  ordinary 
tool  had  been  placed  in  the  rest,  and  the 
latter  turned  round  to  the  surface ;  but  in 
the  latter  case  only  the  depth  of  the  stop- 
screw  can  be  turned  out,  and  this  is  nc' 
sufficient  for  many  purposes ;  but  with  tl 
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Tux.Tl4,lMi«. 


iinyoyed.bMiib(»  wbalt  ianotfi  o£  the  mAinr 
•ozwfDOoaid be  aited*  if  iouninwmwcy ;  but 
thlt«i4  not  at  aU  pp»b»bl#;  but  Itkoply 
dnvir  Atftentioa  Co  the  iaot  toiiliutnte  more 
fiifi^rth)(S«d«anti)ffe»ol  tlM  tool  in  quettioii, 
wkmhdBwoMit  to  ibe  pmpoae  iw  wkioh  it  it 
inlmdod.  Fig.  18  is  f  ft  tids  Tiewof  tbiB 
mtftfumeiit,  B^viaff'  bow  tbeendtf  are  tpUt 
to aUoW'theeorew  to  tighten  tbe.  bar  inits 
plaee.  It  i«  out  tbtougb  witk  a  frame  «aw, 
the  eoreivv  beiog  tightened.  The  transvorse 
bar  ie  bold  quite  fimlyt  and  will  ad«iit  of  a 
h^v^  out  being  taken*  without  ite  moring. 
Thlfll may mentioa.bae, been  fonod  avexy 
useful  tool  for  f aetorv^pprpoeee^  and  by  those 
who  fahiTe  tried  it  tor  amateur  wookr  it  if 
prenouQoed  quite  a  iuooeeB.  There  hae  been 
00  tdWQoh  said  at  different  timet  upon  the 
sublet  of  tools  and  <mtter-bacs,  that  it  is 
nottwooolh)  while  for  m»  to  expatiate  fuctbac 
upon  them ;  but  for  the  benefit  of  the  reflKJers 
of  the  English  Mbchanio  who  have  not 
pTobaUy^cead  all  tha  diflhieni  works  upon 
this  same,  I  thought  a  binsf  outline  of  those 
here  illustrated  would  be  found  useful,  and 
enable  those  not  in  possession  of  them  to 
makis  for  themselTes,  if  desirable  so  to  do. 
Aa<I*haTe  been  requested  by  sevetal  readers 
to  oontinue  the  illustrations  of  specimens  of 
worio  doiie»  I  propooe  to  do  .so  in  my  next 
aitiole. 


THE  BHBT  OAS  BOB  T&B  GAS- 

EHonrE. 

AT  the  reoent  maetuag  of  the  Gas  Insti- 
tute, an  interesting  p^ier  was  pre- 
sented by  Mr.  Charles  Hunt,  M.I.C.E., 
oontaining  the  results  of  a  number  of  ex- 
penments  with  difEsrent  qualities  of  gas 
eat^loyed  in  driTing;.  aa  Otto  12-horse 
engine.      The  calorific  value    of    different 

aualities  of  illuminating  gas  is  a  question 
[lat  has  been  muoh  diaovsed,  bat  it  is  gene- 
rally  mcoepted  that  the  higher  theillumi* 
natuig  power  the  greater  is  the  heating 
Talue,  though  not  in  proportion.  Dr.  Wal- 
lace's estimate  gives,  taking  14*75-oandle  gas 
as  unity,  a  heating  value  of  1*295  to  26*24 
ovidle  gas,  while  its  value  for  lighting  is 
1*769,  Thirty- three  caudle  gas  has,  how* 
oyer,  a  lighting  value  of  2*230,  while  its 
heatitig  value  is  only  1*49&;  that  is,  while 
its  iliuminatiog  power,  as  compared  with 
common  14  or  15-candie  gas,  is  more  than 
double,  its  heating  power  is  not  quite  one- 
half  more.  To  put  the  uiatter  in  another 
way — increases  m  illuminating  power  of  77 
and  120  per  cent,  correspond  reqieotively  ta 
increments  in  heating  value  of  only  30  and 
50  per  cent.  In  view  of  those  figures,  it 
might  be  supposed  that  the  commoner  gas 
is  quite  good  enough  "to  ose  in  a  gas^^agino, 
and  that  gas  having'  a  high  illuminat- 
ing power  would  be  out  of  ■  plattSk  It 
appeaTf,  however,  that  the  valaoMof  ilia* 
nnaating  gss  for  motive  power  inareases 
ia  a  'greater  ratio  tfasn  its  value  for  beatings 
thevgb  still  falling  shot  of  the.  value  for 
]igbfang>  The  action  of  the  gas-engine 
depends  upon  the  beat  of  oombuBiion»  and 
the  «fleot  produced  by  aaj  gas*  or  mixture 
ol'g^Maa,  when  testedby  a  dynamometer 
applied  to  the  engine,  sbomd  ff  ive  an  almost 
aecnxate  measure  of  their  caanifio  values ; 
but  the  main  object  of  the  experiments 
made  by  Mr.  Hunt  waa  to  determine  the 
relative  values  of  different  qualities  of  illu- 
mtoating  gas,  when  used  in  the  gaa-engine. 
Before  ooomienoing  the  trials,  the  engine 
was  thoroughly  cleaned,  and  the  bearings 
•ijntU^i  and  lubricated.  Toe  diagrami 
wdre  t4ken  with  a  E'chards  indicator, 
stz  dii^BTM  boing  taken  for  each  quality 
of  g^<,  and  M  th*»y  were  repeated  threo 
f  ifii  •  i.  tae  summary  gives  the  average  of  18 
iftd.rj'iSorii.  The  eugttie  waa  weighted  with 
'tis  miximum  load,  which  involved  an  ex- 
}Aomnu  i>ra^,ticilly  every  second  revolution, 
aad  tho  aetoal  horse-power  was  obtained  by 


9fjAfm%  mi9km»fhrak»i^  oaafly'-wbe^  so 
taat  theoMtnal  losa^by  irietion  ol  the  engiae 
itaelf  was.  also.aaotrt«oadfc  The  gaa  used  in 
each  case  *  waa*the'  abaolute  pcoduot  o£  the 
coal,  or'  oaftoel,'-  distilled  and  purified  in 
the  usual  way,  without  any  admix* 
ture.  of  air,  aad>  the  burners  used 
for  pbotometooal  pusposea  were  a 
No»  1  "  London  "  Argaad  for  gasse  up  to 
18  candles^  and  for  hie^r  qualifcieaa^teatite 
bstswing.  The  preoaattops  to  insnie 
aeeurate  resuUs.  ware  appasently  all  that 
could  be  densed^  and  tbm  seems  no  reason 
tosuipeot  tberetuma  on  tJ^thead.  Tha 
gas  ims,  ia  all  csaes,  supplied  at  a  uniform 
pressure,  and  it  was  noted  that  the  speed  of 
the-  engine,  depended  i  entirely^  upon  the 
extent  of  opemng  of  the  gas<^valve ;  for 
instanoe,  if  the  valve  was  adjusted  for  17- 
condla  gas,  the  engine,  would  not  start  with 
29  can(ue.  It  was  also  noticed  that  once 
in  about  35  or  40  revolutions,  the  regular 
exploaioa  was  miaaid ,  the  f oUowtogexplonon 
bemg«  however^  of  greater  intensity.  The 
general  tendency  observed  throughout  the 
trials,  says  Mr.  Hunt,  was  towards  a  deeper 
diagram  wath>  tho  richer  gases,  apparently 
indicating  a  slower  combui^on,  and  ^ghtly 
greater  force  exerted  throughout  the  stroke. 
The  (.quantity  of  gaa  exp^dad  per  bor«e- 
pownr  varies,  it  is  found,  considerably  with 
its  quality,  and  consequently  it  becomes  a 
question  of  relative  price  of  different 
qualitias  of  g^t  before  the  real  economy  of 
the  gas-engine  can  be  arrived  at.  Users  of 
these  valuable  motors,  must,  therefore, 
look  to  the  price  and  quality  of  the  gas 
supplied  in  their  towns,  for  while  the 
small-sized  gas-engine  is  cheaper  than 
its  equivalent  steam-engine  in  places 
where  illuminating  gaa  can  be  had  at  48. 
per  1,000  cubic  feet,  it  is  vastly  more  econo- 
mical where  'gas  of  say  25-candle  power 
can  be  had  at  that  price.  Taking  the  whole 
series  of  Mr.  Hunt  s  trials,  the  loss  between 
indicated  and  actual  power  shows  that 
about  25  per  cent,  is  absorbed  in  the  fric- 
tion of  the  moving  parts,  an  amount  which 
compares  favonrably  with  steam-engines, 
and  the  summary  shows  that  a  12  horse- 
engine  indicating  19  borse-'power  may  be 
relied  upon  to  give  quite  I4i  horse-power 
actual  by  the  brake.  The  most  interesting 
figures  in  the  elaborate  and  reliable  tables 
given  by  Mr.  Hunt  are,  however,  those 
wbioh  show  the  quantity  of  gaa  of  different 
qualities  consumed  per  horse-power  per 
hour,  and  these  we  set  out  in  a  tabular 
form,  preferring  the  actual  borse^power 
to  the  indioatea  as  probably  more  trust- 
worthy : — 

Candle  Qaa.  Aetoal 

power*  onb.  ft.  H.-P. 

11*96  ....  4008  ....  14*49 

16  00  ....  32'6S  ....  14-60 

17'20  ....  30*64  ....  14  36 

22-86  ....  23-66  ....  14-60 

2600  ....  21-65  ....  1603 

2914  ....  20-34  ....  14-35 

It  will  be  seen  that  about  half  the  quantity 
of  rich  gaa  suffbea  to  yi^ld  a  horse-power 
aa  compared  with  the  common  12-candle 
gaa;  and  that  result  holds  good  with  gas  pre- 
pared in  the  manner  suggested  by  Dr. 
Siemens  ;  in  fact,  the  lower  the  illu- 
minating power  of  the  ^as,  the  greater  the 
quantity  necessary  to  yield  a  horse-power, 
jdj*.  Hunt,  for  obvious  reasons,  does  not 
give  the  relative  price  per  1,000  ft.  of  the 
rich  and  common  gas,  for  that  varies  with 
the  locality ;  but  a  simple  calculation  will 
enable  any  owner  of  a  gas-engine  to  ascer- 
tain which  Quality  will  be  most  economioal, 
and  a  little  extra  calculation  will  enable 
anyone  to  discover  what  advantage  is  to  be 
gained  by  enriohine  common  coal-gas  with 
one  of  the  light  and  cheap  hydro- 
carbons. These  calculations  obviously  de- 
pend on  the  prices  in  any  given  locality; 
but  the  facts  brought  forward  by  Mr.  Hunt 
are  iotere sting  and  valuable,  and  will  give 


&  stimulus  to  the  introduction  of  the  gas- 
engina,  espMudi^wheim  ^^moi  Ugh  tUaoM- 
I'^^S'  power  can  be  Ind '  at  a  low  rats. 
For  instance,  to  take  two  qualities  iHiich 
compare  readily  witk  the  table:  30-can^e 
gas  at  Galashiels  costs  3s.  4d.  per  thoxissnd, 
while  at  Bristol  17*oandta  gas  costs  2s.  lOd. 
According  to  Mr.  Hunt's  results,  the  differ- 
ence between  17  and  SO^oasidle  gas  it  as  30 
to  20  in  quantity  used,  while  the  difference 
in  price  in  the  towns-cited  is  as  40  to  34; 
showing  that  users  of  gas-engines  in  Cb^a- 
shinfl  oan  have  motive  power  atntslmpHr 
rate  than  users  of  similar  engines  in  Bristol 
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EEatthlastaae  what^wasaa&d  under  Hss* 
of  Maa.^to«B6d.  Oouplee  (at  r,  Bm^  aaiesnd 
on),  oonaemfaig  aa  ohjeotion  to  tha  ioregoiag. 
method  of  Begnhtkwi  in  respeet  of  its  tending 
to  throw  the  ooataot  eC  suoh  OoaodsB  to  a  pola«. 
which  is  imids  the  regular  Jpallett  Aokion. 
point  on  the  same  Key. 

1.  It  is  to  be  noted  also  that  such  •  type^  of 
Begmlatocs  will  be  diffisultif  not  impossihla  te 
carry  out  in  oonjuootion  with  a  8«all*to«Pedala 
Coupler  of  the  FaH  kind  (aee  again  qqfq^  next), 
even  with  the  aid  of  the  Wire  Cranked  Stitksr 
(see  again  at  s,  ante),  and  of  such  Crankiags* 
being  extended  above  the  Noses  which  carry  the 
Sorew-Wires ;  beerase  the  space  between  the 
two  Gkeat-Ofg.  Stiokeas  emmot  even  then  be 
rendered  wide  enough  to  aooemmodata  the  t«o 
Begttlating  Battens^  without  risk  of  a  fonUagi 

j.  It  is  now  to  be  pohited  out  that  the  B^ga* 
buing  appUaaoe  josl  described,  though  quite 
praotuMible  and  effective  so  far  as  •  its  own 
f  onotion  is  oeoeecoed  (unless,  as  just  intimated^ 
themi  be  two  Aotio&oNosea  on  one  Key- tail), 
will  ineWtably  saeriftce  the  Farti^paiion  of.  ths 
Key  with  which  it  ia  <wwineeted  (lee  at  a,  ante). 
To  regain  this,  therslece,  somethiBg  mora  is 
requtrad.  The  method  devised  by  the  pra* 
seut  writer,  and  which  method  will  probably 
be  found  in  praotioe  as  aatisfaotory  as  anj  avail* 
able,  oonsUts  in  the  addition  to  the  aforetaid 
Sciewing  Button  of  that  which  will  be  termed 
ia  the  present  Treatiae  a  ^ii/tofi>(7/^.  Thia<% 
consists  of  a  strip  of  thin  sheet-metal  of  euitabls 
kind  (ooounon  <*Tin*'  wall  uaaaliy  do  qoile- 
well),  about  l^ia.  long,  and  rather  sarrowetUiaa 
tha  17^-widUi  of  the  [Kaaual]  Kfif4aii: 
thii  dcrip  is  so  cranked  at  its  middle  ss  -to 
asaume,  on  tUvatiot^  a  Bayomi'UJu  fona,^ 
the  amount  of  the  nranking  being  ex>«ot]j  eqoal 
to  the  vertioal  thiokiwas  of  the  £egal*Ung 
Button :  at  one  end,  it  (the  Strip)  xeeeivsi  a 
small  Sorew-hole,  and  at  the  other  end  a  short 
Notching  just  wide  enouflh  to  admit  the  stem 
or  screwing  portion  of  w  Regulatinr  Wire. 
Note :— If  the  Clip  do  havs  to  operate  between 
two  Stickers  (see  last  preceding  pacag.  buttw^, 
iu  rear  or  notched  end  must  of  ooune  be  de« 
minished  in  i^idth  aesordingly  (see  bars  at  sr, 
next,  2nd  pamg.;  and  at  p,  neaut,  9th  psrag.) ; 
aay  that  such  width  should  then  ba  aboat)  of- 
inch,  or,  if  possible-'aa  when  the  Stiok^irs  are 
of  the  yrire-Cranked  f orm — ,  a  little  more.  Saoh 
narroiHng,  however,  should  be  for  only  snch 
portion  of  the  Clip  as  actually  enters  between 
such  Stickers,  the  remaining  portion  being  left 
untouched.  And  if  there  be  a  Coupler-B^guo 
lating  Wire  passing  (see  at  end  of  preeaot  parag.) 
through  such  CHp,  the  lengtk«toSal  of  the  Uxtmt 
should  be  so  increased  as  that  tha  Hole  for  such 
Wire  shall  be  made  in  tiie  ua-nanowiad  pottion 
of  the  Clip.  In  all  cases  theafotseaid  d«a»«aa 
in  the  wiath  of  the  Clip  should  be  aaoocnpsoiBd 
by  a  slight  increase  in  its  thiokneas.  Tha  Clip 
as  so,  or  however,  formed  is  no«r  placed  upoa 
its  Key-tail  in  such  a  way  that  the  r^ar  or 
notched  end  of  suoh  Clip  lies  on  and  gently 
presses  the  top  of  the  Button — the  Wirs 
itmXi  having  passed  into  the  said  notoh'^,  and, 
the  exact  posit,  for  the  fore  end  of  the  Ciip 
having  been  found,  a  suitable  Socew  is  p«.i9ed 
through  the  Hole  in  the  Uttef,  and  lurasd 
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' '  home  *'  BO  as  to  presa  only  UghUy  upon  it.  It 
will  now  be  evident  that  (1)  the  <Aotion-NoBe 
will  not  be  abb  to  ike  without  lifting  the  Key* 
tail  with  it,  that  (2)  the  Botton  will  be  left 
perfectly  free  to  be  turned  round  in  Begulation, 
and  (3)  that  any  lateral  warping  o<  the  Key 
cannot  oanse  any  *'  blDdiog/*— beoauae  the 
Screw  through  the  Olip  will  act  as.  a  pivot  to 
allow  the  latter  to  partially  rotate,  and  so 
aooompany  and  acoomiaodate  itself  to  auch 
lateral  derangement.  It  will  be  obvioua  that 
the  TaloDg  out  of  any  Key  wbioh  ia  thut 
*'  Clipped  *'  will  be  juit  aa  eaiy  as  though  such 
Clip  were  absent,  for  the  Glip*Notoh  wUl  quite 
freely  leave  the  Sorew  Stem ;  but  the  replacing 
of  such  Key  will  not  be  quite  so  qoiokly  done, 
because  the  Notoh  will  then  have  to  /nd  the 
said  Stem.  If  this  Button-OUp  be  applied  to 
any  Key  which  ia  driven  by  a  Coupler  the 
contact  of  which  is  made  beneath  the  Tail  of 
auoh  Key  —  and  consequently  beneath  such 
Clip—,  the  Regulating  Screw  of  auch  Coupler 
(aee  88,  m^  had  generally  better  be  made  to  pass 
— free — through  a  suitable  Hole  made  in  the 
higher  part  of  the  Clip,— so  that  the  said  Screw 
may  be  brought,  on  plan,  aa  doae  aspoaaible  to 
the  said  Screw-Wire  in  the  Action-Noae  (see  m, 
ante). 

jj.  At  this  point  see  again  what  la  asid  in 
TroifctmentNo.  8  (at  m,  next,  2ad  pamg.,  Diff.  8), 
and  in  that  of  No.  4  (at  p,  next,  0th  paiag., 
and  on),  with  refersaoe  to  the  mote  exact  poait 
of  the  8well*Org.  Key  Square  Noae,  and 
the  relation  which  auch  poait  haa  to  the  queation 
ol  the  Regulation  at  and  by  aooh  Noae.  It  ia 
to  be  here  obaeryed  that  an  additMnal  argmaent 
iafuraiahed  agaioat  auch  a  Regulation  by  the 
fact  that  either  the  Otip  just  deaoribed  most 
partly  eater  between  the  Gcaat-Org.  Sdekara, 
or  the  latter  muit  be  abaent  (aa  in  Treatment 
6i,  aee  KWfi,  next,  6th  parag ),  ox  the  aaid  Square 
or  other  Action  Note  nuist  be  elongated  front- 
ward beyond  such  Sticker,  or  the  Participation 
of  the  Key  nuut  be  given  up. 

k.  Finally,  aa  regarda  the  Action,  it  la  to  be 
noted  that  in  all  caaea  where  a  Backfall,  a  Lever, 
or  a  Square  haa  to  poatesa,  in  addition  to  ita 
regular  Noae  Contact  point,  a  ^eoond  similar 
Contact  point— such  as  that  of  the  Swell-to-Ped. 
Sticker  lust  described-—,  it  ia  eaaential  that  auch 
Backfall,  Lever,  or  Square  be  made  of  sufficient 
Radial  length  to  prevent  such  aeeend  Contact 
point  from  coming  too  near  to  the  fakrum  center 
of  aoeh  Square,  &o.  Thia  matter,  together  with 
that  of  any  Square,  &o.,  vxtx%  elongation  which 
may  be  rendered  necesaary  by  the  providing  of 
Front-Regulation  in  co-existence  with  a  rear- 
extended  lowermost  Key  (see  rr^  Bie,  ante  and 
on),  and  also  the  proper  form  which  the  Square, 
&o.|  shall  asAnoM  fur  affoidiag  auch  aecond 
Contact,  or  for  giving  the  correct  croaeing  of  line 
of  centrea  with  a  Regulating-Noae  (see  here 
again  at  A,  ante,  3rd  parag.),  will  of  course  be 
fuUy  gone  into  in  Departmente  Coupuho*  Aonon 
and^LBT^Aonoir.  II  it  be  found  impracticable 
to  aeoure  the  af oreaaid  auffioient  .Radial  length 
without  giving  up  the  aaid  Front  Regulation, 
then  the  latter  may  be  conaidered  to  at  once 
become  inadmissible,  unless  there  be  really  no 
other  method  of  Regulation  practicable. 

kk.  It  rsmaina  here  only  to  observe  that  in 
all  cases  where- aa  in  the  preceding — the  Noaea 
carried  on  the  Swell- Org.  Key- taila  extend  far 
enough  forward  for  their  Regulating  Buttons  to 
be  in  line  with  the  line  of  the  Great- Org.  Key 
Stoker  wires,  the  aaid  Tails  of  the  Swell  Keys 
will  not  extend  back  bejond  the  Tails  of  the 
said  Great  Keys,  (dee  here  No.  4  Treatment.) 
Bear  alwaya  in  micd  that  auch  extension  of  the 
Noae  of  a  Key  Square,  or  any  other  droum* 
atance  that  affecta  the  Radial  aizeof  the  latter, 
or  any  arrangement  that  affects  its  position  (as, 
for  instanee,  whether  such  Nose  shall  be  set  on 
the  Key-tail,  or  contained  in  a  Forldng  of  the 
latter),  will  determine  or  modify  the  exact  level 
occupied  by  any  [horizontal]  Traeker  actuated 
by  such  Key  Square. 

L  Aa  a  Summary  of  thia  No.  2  Treatment^  we 
may  confidently  aay  that  it  is  the  best  which  is 
practicable  for  the  particular  Lay-out  for  which 
it  ia  intended  (aee  at^,  ante,  1st  parajg.),  unless 
one  of  the  still  better  Treatments  which  include 
a  CUar  Coupler  (see  r,  next  and  on)  be  substi- 
tuted— ,  on  thia  last  point  remembering  alao  that 
the  presence  of  any  Stiokera  rising  from  the 
Ker-taila  ia  unfavourable  to  the  luLving  of  a 
a  Detached  Buffet  (see  r,  next,  14th  parag.).  The 


Merita  and  Da-merita  of  the  praaent  Treatmani 
therefore  rise  or  fall  along  with  those  of  aueh 
Lay-out  itself.  Conoesning  thia  latter,  the 
reader  has  already  been  referred  to  the  Pre* 
BepartMOHt  EinxaB  Oboan  for  a  fuller  Deaorlp« 
tion  and  Criticism  of  the  Faangdon  laatrament  j 
it  will,  however,  be  well  tj  add  hare  a  few 
remarka  on  those  points  with  which  the  etvuc* 
tnre  of  the  Keya  ia  involved :-~ 

(1)  The  Projeotion  of  the  ICanuals  enables 
the  Player  to  better  judge  of  the  effect  heia 
producing,  and  alao  to  hear  more  of  the  Voioea 
he  ia  accompanying.  (2)  The  Key-Action 
of  the  Great*  Organ  beoomea  very  simple, — the 
Fanned  BackfaUa  rendering  more  thim  a  few 
Rollers  unneceasary.  (3)  By  the  Great- Org. 
Backfalls*  being  kept  above  the  Key  portion  of 
the  Swell- Org.  Action,  not  only  ia  (aa  already 
aaid)  the  Oroaaingof  theae  Aodona  avoided,  but 
no  part  of  the  Key-Action  of  either  Manual 
descends  below  the  level  of  the  Great- Org. 
Key ;  and  thus  there  exiata  more  apace  to  devote 
to  the  BellowB,  or  to  any  other  portiona  of  the 
work  which  it  may  be  deatrable  to  looate  just 
beneath  such  Key*aevel.  (4)  The  Skewing  of 
the  Swell- Org.  Keys  does  not  involve  any  more 
worinnanship  in  the  Key- Action  generally :  aee 
on  this  point  what  has  already  been  said  aa  to 
the  Setong-ont  of  the  Roller^Boorde  (at  e,  ante, 
2nd  parag.),  in  the  analysia  of  the  present  Lay- 
out. 

But  there  are  the  disadvantagea  that : — (1)  In 
oonsequenoea  of  aindog  at  Fanned  BackfaUa  to 
the  Great  Section  in  conjunction  with  Projecting 
Manuals,  there  here  arises  neoeaaity  for  havinff  the 
Palletta  of  sueh  Great  Section  placed  at  1^  front 
of  the  Inatrument :  this  ia  bad,  beoanae  it  iutsr- 
feaea  with  aooess  to  saoh  PaUetta-^partly  by 
reason  of  the  presence  of  Oonvejanoea  to  the 
Show  Pipes — ,  and  because  it  throws  the 
PuU-Wires  of  such  Palletts  and  the  rear 
ends  of  the  Man.-to-Man.  Coupling  Back- 
fulls  more  out  of  reach  —  ao  rendering 
Front  Regulation  more  imperative — ,  and 
also  because  it  takes  such  Palletts  away 
from  under  the  Reed  Register  (see  Departwmit 
Wznix2HE8t).  (2)  The  mainly  Semitonal  Pipe- 
Order  necessary  to  secure  the  Fanning  of  the 
Backfalls  brings  Pipes  of  rather  larger  aiae  to 
the  middle  of  the  Organ,  and  so  partly  obstructs 
the  Swell-Section  Tone  (see  Pro  ^Department 
EmiBB  Oboan)  whenever  tne  Box  Shutters  are 
Open.  (3)  After  that  this  simple  Key-Action 
ia  obtained,  its  very  dirtotness  makes  it  less 
pleaaant  in  the  using  than  if  it  possessed  more 
Centers,  because  there  is,  in  the  virtual  absence 
of  both  l^ackers  and  Rollers,  nothing  whatever 
to  cut  ofif  ^e  Pallett  •*  Pluck  *'  from  the  player's 
fingers  (see  more  fully  on  this  in  Dtpartment 
Key-Aotzon),— the  Palletts  in  this  particular 
Soundboard  being  of  the  common  kind.  (It  has 
already — at  ^,  ante,  1st  paragw — ^been  seen  that 
the'Position  and  Fanning  of  the  Great-Organ 
Backfalls  are  unfavourab^  to  the  application  of 
a  Clear  Coupler.) 

It  is  to  be  observed,  in  palliation  of  the  fore* 
going  Defects,  that  the  Projection  of  the 
Manuals  (of  course  in  itself  good)  was  here 
made  obligatory  by  the  very  mbtaken  posi- 
tion of  the  Instrument, — saddled,  I  believe^  npoa 
the  Organ-Builder  by  an  iminformed  parochiad 
coterie ;  and  also  that,  owing  to  a  atill  further 
limitation  aa  regarded  height,  it  waa  rendered 
very  desirable  to  avoid  the  obstruction  which 
would  have  been  presented  by  a  second'  Whole 
Roller- Board  s  coming  beneath  the  Senod- 
boards.  At  this  stage  compare  yet  once  more 
the  arrsngement  of  the  Farugdon  with  that  of 
the  Hoddeadon  Specimen, — novr  next  following^ 

m.  ^0,  3  Trea*ment.'^Thl%  ia  an  Instanc^ 
aflorded  in  the  Organ,  ao  often  qooted,  ereote4 
by  Henrv  Willis,  during  1865,  in  Hoddesdoa 
Bpificopal  Church,  Hertfordshire.  At  this  point 
refer  to  Department  Casa — at  50,  •~fbr  8om4 
further  particulars  of  this  Instrument.  To  thii 
it  is  to  be  here  adde  l  that  the  two  Manual 
Seodona  are  of  the  usual  kind — via..  Great,  and 
Swell—;  and  that  the  General  Laj-oat^of  th^ 
Inside  is,  as  regarda  Involution  with  the 
Claviers,  the  same  as  that  of  the'  Faringdon 
Instrument  except ;  ^  (1)  That  the  ManualS| 
though  like  those  in  the  latter  Organ  in  reepeot 
of  their  not  being  Reversed,  yet  do  not  Project 
beyond  the  Face  of  the  Organ-Case ;  (2)  That 
the  Palletts  of  the  Great- Org.,  cqoaUywiih 
those  of  the  Swell-Org.,  are  set  at  the  pointa 
nearest  to  the  Ptessage-board  which  sepazatei 


tfaoWindohests  of  these  tsro^Sections ;  andW 
That  ^e  Gveat  Org<  Secthmt  as  wdl  as  that  of 
the  Swell,  has  here  its  Order  so  that  its  smalleat 
Pipe  comes  at  Middle. 

The  treatment  of  the  Manuals  themselves  (see 
here  at  r,  Bie^  ante)— including  their  vertioal 
distance  between  Playmg  Levela— ,  and  of  the 
KeyAotioa  involved  with  the  Manuals,  iaalao 
the  same  as  in  the  Fariogdon  Instrument,  with 
the  exoepiiou  of  the  following :— (4)  The  Back- 
falls of  the  Great-Organ  are,  on  Plan,  not 
Fanned,  but  Parallel  imd  Square,— that  ia  to 
say,  nearly  Square,  they  being  given  a  very 
slight  slant  in  ocder  to  bring  t&ir  rear  ends 
into  [Plan]  correspondence  with  the  Tails  of  the 
Swell-Organ  Key.  Of  course,  the  [Great- Org.] 
Roller-board  is  a  '*  Whole  "  one.  (5)  In  eon- 
sequence  of  such  Non-Fanning  of  the  Great- 
Org.  Backfalls  the  Manual-to*Manual  Coupler 
can  be,  and  is  now,  driven— instead  of  by  a 
Block  afiaxed  to  the  Grest-Org.  Sticker-4)y  a 
short  Wire  Tracker  threaded  through  the  said 
Great- Org.  Backfall,  and  running  down  to  and 
through  the  fore  Nose  of  the  Oaupling  Backfall, 
—the  aotoal  pasitof  aoeh  Wire  bemg  close 
behind  the  Great-Orff.  Sticker.  This  Wire  has 
a  Stopping  Eye  and  Collar  Button  (no  Screw 
thread)  at  its  bettom  end,  -aad  a  Regulatinr 
screw  Button  at  its  top  ead.  (6)  The  said 
Great  •  Organ  Stickers  are  here  shorter 
than  in  the  Faringdon  Design ;  they  now,  of 
course,  carry  no  Driving-Blolk ;  they  are  waR 
broadened  out  where— and  miy  where— they 
paaa  between  the  Swell-Org.  iKeya:  aaid  they 
now  canr  no  Regulating  Button.  The  Notch- 
ing of  the  aaid  Swell  JCeya  ^see  m,  ante)  is  of 
course  cut  to  an  extent  eorrespaading  witJaasroh 
broadening  of  the  Sticker.  (7)  The  Sticker  of 
the  Coupl^  Swell  to  Pedaleianow— instead  of 
acting  directly  upon  its  JB^ey-^ail— Wired  into 
^0  LT]  Sqaare  Nose  wfaiih  crests  upon  the 
latter  ;  and  by  reason  of  this  the  said  SweU 
Key-tails  do  not  now  extend  tbeyond  those  of 
the  Great,  but  the  Tails  of  bath  the  Manuala 
finish  at  one  same  avaal  Uae.  (S)  Although— in 
consequence  of  the  preceding  Wiring — there  is  no 
need,  so  far  as  the  Swell-to- Ped.  Coupler  ia 
concerned,  fox  the  BwaU-Org.  Key-tails  to  ex- 
tend back  past  the  GraatU^rg.  Stickers,  yet 
such  extension  is  partly  Observed  in  the  present 
Treatment,  these  Stiwrs  being  plaoed  forward 
[towards  player]  sufficiently  to  leave  jaat  a 
long  enough  amoimt  of  suoh  S«rell  Key-tails 
behind  them  for  these  latter  to  earry  their 
(Wood)  Action  Square 'Noaea  without  suoh  Neaea 
passing  in  between  the  said Stiekers.  The  reeaen 
for  this  is  simply  that  as  Orank- Wired  Sdokmn 
(see  p,  next,  8th  parag.)  are  not  here  admitted, 
the  space  between  auy  two  of  the  Wooden  oaaa 
actuaUyemnloyed  is  not  sufiloient  to  aocomaio- 
date  a  Wood  l^iuare  Nose  and  yet  at  the  same 
time  to  leave  enough  free  space  to  prevent  pos- 
sibility of  rubbbag  or  of  consequent  cyphering 
on  any  casting  of  such  Sticker.  The  Notohings 
in  these  Swell-Org.  Keys  will  thus  be  formed 
as  in  the  preceding  Treatment  (see  at  d,  ante, 
2nd  parag. }, — or  nearly  so.  Of  course  the  rear- 
ward extension  of  the  Great*Org.  Key  bejond 
its  regular  Sticker  will  be  made  use  of  for  the 
Insertion  of  the  Sticker  of  the  Great- to-Pcd. 
Coupler,  and  thus  there  will  axlst  no  risk  of  the 
fore-lifting  already  spoken  of  (at  rr,  Bie,  ante), 
— this  last  Sticker  being  set  at  the  extreme  end 
of  its  said  Key :  such  use,  in  fact,  constitutes 
the  sole  reason  why  the  (>rsat*Org.  Key- tail  is 
thus  extended.    See  here  at  rrr,  Bis,  ant6. 

{To  be  eontinuid,) 


WATCH -CLEAHUrO   ANB 
BEPAIRIHO. 

By  "A  FKLLOW-WOEXltAJf." 

{Cotitinued  from  page  371.) 

Depth  Tool. 

MANY  amateurs  when  they  consider  to 
what  nicety  a  depth  tool  must  be  made^ 
think  that  it  would  be  an  impoasibility  to  make 
one;  and  so  it  would  be  to  those  who  don't 
know  how  to  go  to  work.  But  if  you  work  the 
proper  way  it  is  perfectly  easy,  and,  with  eare, 
you  may-be  able  to  make  a  tool  that  shall  not  be 
wrongi  even  to  a  hair'a  breadth.  Fig.  66, 
therefore,  ahowa  the  centro  and  third  wheel,  so 
pUced  between  centres  that  the  distance  between 
A  and  B|  C  and  D,  E  and  F,  and  G  and  H  are 
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Jutt  the  lame.    Now  the  qneaiion  we  want  Is, 
how  to  place  theie  two  bars  so  that  they  may 


be  mored  to  and  from  eaoh  other,  and  ao  that, 
Ut  the  distance  between  E  and  F  be  what  it 
maj,  the  distance  from  G  to  H  would  be  exactly 
the  same.    Kow  look  at  Fig.  66,  and  there  yon 


see  the  bars  are  so  placed  in  two  separate 
frames,  that  when  yon  sUde  these  frames  to 
and  fro,  the  distance  from  the  points  I  and  J  is 
exactly  the  same  as  the  distance  from  the  two 
centres  at  F  and  F  and  M  and  H,  alao  L  and  L. 
Now  we  mnst  make  four  sides,  Fig.  67 :  the 
right  edge  should  be  perfectly  straight,  and  at 
right  angles  with  the  imide  (see  Fig.  66).  I 
oaed  the  top-side  of  the  arm,  or  bodr  of  my 
tarns,  as  a  straight-edge,  which  I  fonnd 
perfect.  Now  take  all  four  sides  and  solder 
them  together  at  ths  ends,  so  that  the  straight 
edges  all  come  perfectly  true ;  now  with  gauge 
(Fig.  70)  mark  the  dotted  line,  as  shown  F^. 


<^ 


/^  /     C.£7 


r  I   c  .70 


d 


^ 


(Fig.  70),  mark  off  for  holes  for  bars  (L  and  L) ; 
these  should  be  as  near  the  **  straight-edge  "  as 
is  safe,  for  the  hole  not  to  break  ont.  Mark 
them  all  alike,  working  from  the  itraight-edge. 
Now  mark  from  the  end  of  the  plate,  where  top- 
end  of  dotted  line  terminates,  to  the  middle  of 
the  blocks;  measure  all  four  alU»,  and  centre - 
punch  where  the  lines  cross. 

Now  put  one  centre  mark  on  the  male  centre 
in  the  middle  of  your  chnck  (Fig.  64),  and  the 
drill  (H,  Fig.  64}  in  the  other  centre  mark ;  set 
the  frame  running,  and  your  drill,  if  properly 
made,  wUl  find  its  way  direct  for  the  other 
centre  mark.  When  you  hare  drilled  through 
this  back,  reverse  the  frame  and  drill  the  other 
side ;  next  turn  up  the  bars  to  fit  the  hole^,  or 
yon  could  get  a  piece  of  straight  steel  wire  the 
jproper  size  at  Cohen's,  Kirkgate,  Leeds,  for  2d. 
The  bars  should  fit  tight ;  place  in  turns  with 
the  outride  runniog  trae ;  make  a  point  at  one 
end,  then  cut  asunder  with  the  grarer  while 
in  the  turns,  and  leave  two  female  centres ;  the 
same  with  the  other  bar.  Now  make  two 
clamps  (Fig.  69),  hook  on  the  top-end  and  then 
squeeze  on  the  bottom-end,  and  that  will  hold 
frames  firm  together,  while  }ou  acore  off  on 
plates. 

{2h  b€  continued.) 


THE   ACHROMATIC   OBJECT- 

GLASS.-V. 

By  W.  Bbadbuby. 

{Continued  from  page  393.) 

I  HAVE  recently  received  the  following  table 
of  curves  employed  by  DoUoo  d .  It  ie  copied 
from  « Smith's  Mechanic/'  1825.«  The  num- 
bers given  are  diameters;  if  they  be  taken  as 
radii,  the  compound  food  length  will  be  double 
the  one  specified. 


67  ;  now  same  the  other  side,  and  make  a  centre 
mark  where  the  lines  oroes,  and  be  sure  and 
always  work  from  the  straight  edge.  Now 
place  the  aides  on  t  >  the  chuck  in  your  turns  and 
drill  holes  right  through.  If  you  have  not  a 
chuck,  you  can  drill  half-way  through,  then 
reverse  and  drill  the  other  half,  and  finish  with 
rimer  or  broach.    Now  turn  up  four  posts,  Fig. 

68  ;  they  should  be  slightly  chamfered  round  the 
pivot,  to  allow  the  outer  edge  to  take  its 
beating,  one  tide  being  pinned  and  the  other 
aide  riveted,  same  as  Amerioan  clocks.  Now 
put  the  frames  together  and  rivet  two  pieces 
of  brass  (O,  Fig.  66)  on  each  eide.  These  will 
keep  the  frames  inpohiiion  while  you  slide  them 
to  and  fro.  Now  solder  on  to  the  plates  your 
bloolcs  (E,  Fig.  66),  which  should  stand  flush  with 
the  straight  edge.     Now,    with  your  gauge 


Diameter  of  the  Spheres  to  which  the 

11 

Lenses  are  Qround. 

Convex  Crown  Lens. 

Concave  Flint  Lens. 

1! 

let 

2od 

3rd 

4th 

Badius. 

Badius. 

Badius. 

Badiui. 

3-2 

6*3 

63 

8-8 

6 

6-4 

10  6 

10-6 

17-6 

10 

9-6 

15-9 

169 

26-4 

16 

128 

21-2 

21-2 

36-2 

20 

160 

26-6 

265 

440 

26 

19-2 

31*8 

31-8 

62-8 

30 

22-4 

371 

871 

61-6 

35 

25-6 

42-4 

42-4 

70-4 

40 

28-8 

47-7 

47-7 

792 

46 

320 

630 

63  0 

880 

50 

36-2 

68-3 

58-3 

96-8 

55 

38-4 

63-6 

636 

106-6 

60 

41-6 

68-9 

68  9 

114-4 

65 

44-8 

74-2 

74-2 

123-2 

70 

480 

79-6 

79-5 

1320 

75 

61-2 

84-8 

84-8 

140  8 

80 

64-4 

901 

90-1 

149-6 

85 

57-6 

95*4 

954 

168-4 

90 

60-8 

1007 

100-7 

167-2 

95 

640 

1060 

100-0 

1760 

100 

As  no  mention  is  made  of  the  kind  of  glass 
employed,  the  table  is  incomplete.  All  the 
numbers  have  the  same  standard,  so  that  they 
serve  only  for  one  pair  of  glasses.  The  contact 
of  the  inner  curves  is  preserved  throughout  the 
series. 

Whatever  may  have  been  the  optical  properties 
of  the  glass  used  by  DoUond  in  these  com- 
binations, the  ratio  of  curvatures  adopted  is  a 
very  curious  one.  The  same  ratio,  practically, 
is  used  for  both  flint  and  crown  lensec.  Tbe 
first  pair  of  radii  are  very  nearly  as  3  to  6,  and 
Uie  second  pair  are  essentially  the  same.  Such 
a  combination  would  be  very  much  under- 
corrected,  as  the  spherical  error  of  the  concave 
is  far  too  little  to  counterbalance  that  of  the 
convex.  It  is  possible  to  make  such  a  pair  of 
lenses  aplanatic  by  "  local  correction,"  but  it 
must  have  been  a  very  long,  tedious,  and 
troublesome  task.  **Oar"  prsctical  master 
says:  *<The  old  plan  was  simply  to  smooth 
over,  and  polish  up  til  a  fair  result  was  obtained ; 


figuring,  as  now  understood,  had  no  existence 
in  object-glasses  in  those  days.  The  aim  was 
to  produce  dejlnition,  and  euppou  all  surfaoes 
perfectly  spherical  when  that  was  arrived  at." 

We  can  thus  form  some  slight  estimate  of  the 
labour  these  old  artists  had  to  expend  in  the 
production  of  a  fine  object-glass.  Tulley  seems 
to  have  found  the  advantage  of  using  a  much 
flatter  curve  for  the  back  of  the  flint  lens.  No 
less  ratio  than  2  to  1,  and  very  often  4  to  1,  is 
found  in  his  combinations. 

Hnyghens  had  discovered  a  ru^e  by  which 
the  aberration  of  a  lens  might  be  easily  computed 
when  the  rays  were  incident  parallel  to  the  sxis. 
Bat  this  condition  can  onl^  spply  to  tiie  front 
lens  of  an  aohromatio  combmadon ;  those  rars 
falling  on  the  second  lens  must  have  a  oertain 
degree  of  vergenoy.  No  rule  then  existed  by 
which  the  aberration  of  a  lens  under  this  altered 
condition  could  be  ascertained.  Hence,  the 
only  way  was  to  find  by  trial  what  kind  of  lens 
was  most  suitable  to  combine  with  another,  and 
then  to  compare  the  aberrations  of  each  for 
parallel  rays.  This  rsiult  furnished  a  sort  of 
guide  to  tbe  selections  of  those  curves  whieh 
would  spproximately  balance  the  opposing 
aberrations. 

It  is  obvious  thst  saoh  a  method  could  only 
be  successfully  applied  by  an  optician  having 
ample  opportunities  for  experiment.  This 
Martin  had  not ;  and  it  remained  for  Tulley  to 
devise  a  rule  which  should  give  results  near 
enough  for  practice.  Before  treating  of  the 
improvement  which  the  latter  efieoted,  let  na 
examine  the  question  in  the  asipect  it  presented 
itself  to  Mtftin. 

Huyghens'  equation  for  computing  the  aber- 
ration of  a  lens  is  (B  and  r  being  the  front  and 
back  radius  respaoti^ely,  and  T  the  thiokneea 
of  the  lens)  :- 


4  5  B«  +  Br  -f  I  Vfi*-* 


X   T. 


*  For  this  table  I  have,  tbrougrh  this  note,  to  thank 
tome  gentleman  unknown  to  me.  Tbesigiiatiixe  "Alpha** 
aopean  in  hia  letter.  If  ke  ehoold  chance  to  meet  with 
other  interestisg  matter  of  like  nature,  I  tniet  we  shall 
hear  again  from  **  Alphf,"  bat  not  ttom  Omega. 


For  the  sake  of  convenience,  and  to  save  re- 
petition, let  us  represent  the  value  of  the  frac- 
tion by  A,  then  (crown,  ab*^)  «  A.  T.  We 
can  either  keep  it  in  this  form,  or  introduce  Uie 
focal  values,  which  is  the  belter  plan.  Now* 
the  thickness  of  a  If  us  expressed  in  terms  of 
the  semi-aperture,  focal  length,  and  refractive 
power  is  (Y  being  the  semi-aperture.  F  tbe 
focus,  and  ^i  the  refractiTe  index) :  T  «  T'/2  .  F. 
(ji-l).  Hence  (crown,  ab^)  =  A  Y"/2  .  F 
(ft  - 1).  We  will  employ  the  same  smaller  Jettera 
t>  represent  the  same  quantities  bdonging  to 
the  flmt  lens ;  then  (flint,  ab*^) =«y«/2  .  /  (a«'  - 1) . 
These  are  the  aberrations  of  the  leuMS  for 
parallel  rays,  knd  in  comparing  them,  some  of 
the  terms  disappear,  (c.  ab*^) :  (f.  ab*^) : :  A  Y*/'2  . 
F(fc-l):ay«/2/(/i»-l). 

Since  the  diameter  of  each  lens  is  the  same, 
we  may  omit  y  in  each,  and  also  the  ditisor  2. 
Also  (ince  F  »  /  K  ^,  erase  /  and  write  i 
instead  of  F.  Then  we  have  :— (o.  ab^)  : 
t/-.  ab)  :  :  A  /  5  (/*  -  1)  :  a  /  (m'  -  1).  Now,  if 
tbe  aberration  of  the  crown  be  made  equal  to 
that  of  the  flint,  obviously  A  C/i'  -  1)  «  a 
(|i  -  I) :  or  a  =  A  (/!'  -  1)  /  a  (m  -  1).  The 
quantity  A  is  known,  for  it  is  the  value  of  tbe 
fractional  part  of  Huyghens*  equatioo.  By 
multiplying  it  by  the  quantity  mdioated,  we 
get  the  value  of  a  for  the  flint  lens,  and  thus 
find  the  ratio  of  its  surfaces. 

But  it  will  be  apparent  that  this  reasoning 
can  only  be  correct  when  rays  of  the  same 
nature  strike  on  eaoh  lens ;  and  as  the  first  inci- 
dent rays  are  parallel,  and  the  second  diverging, 
the  value  of  a  is  very  much  altered  from  that 
found  as  above.  No  direct  method  of  computing 
it  was  Imown,  and  the  only  reaaurce  waa  to  vary 
the  multiplier  of  A  until  it  gave  such  a  reeult 
as  agreed  with  experiment.  Martin  does  not 
appear  to  have  met  with  each  a  number  as 
would  generally  be  applicable;  Tulley  succ^ded 
better.  Observing  that  the  multiplier  cf  A 
consists  of  the  product  of  tiro  quantities,  the 
ratio  of  the  refractive  powers,  and  the  ratio 
ol  di^nive  powers;  he  coofined  his  investiga- 
tions to  such  changes  in  the  first  quantity  as 
at  length  gave  a  number  near  ecough  for 
practice. 

The  refractive  index  diminished  by  unity 
{fi—l)  is  a  measure  of  the  refractive  p>wer; 
hence  (/i'-1)/(ai-1)  expresses  their  ratio;  but 
in  this  instance  it  is  preferable  to  take  the  red* 
prooal  of  this  quantity,  vis.  (/« - 1) '  (/''  - 1).  Let 
this  value  be  denoted  by  f| ;  then  instead  of  a 
multiplier,  we  get  a  divisor,  oompoMd  of  the 
product  of  two  dedmal  fractions  I  tnd  q,  f<or 
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both  these  namben  are  always  less  than  unity. 
Henoe  oar  equation  now  stands  thus,  a  ^AJlti. 
The  result  of  Talley*8  experiments  showed  him 
thatjinstead  of  the  simple  factor  i},  it  should  be 
i}*yii;  and  the  yalue  of  a  thus  found  ^aye  ^ 
suitable  ratio  for  combination  curves.  There* 
fore  the_oorreoted  aberration  equation  is  an 

Let  us  state  in  words  what  this  implies. 

First,  the  refractive  and  dispersive  powers  of 
the  glasses  must  be  inown ;  these  will  give  the 
values  I  and  t},  from  which  the  corrected  divisor 
mi^  be  found. 

Secondly,  assume  a  pair  of  curves  for 
one  (it  is  immaterial  which)  of  the  lenses, 
sneh  as  wiU  satisfy  the  required  focus: 
substitute  them  in  the  equition  of  Huyghens 
and  find  the  value  of  A.  Coirect  this  by  the 
correcting  divisor,  and  thus  obtain  the  value 
of  a.  T£irdly,  having  found  a,  bv  an  inverse 
process,  determine  tbe  radii  from  the  Huyghe- 
nian  equation,  which  will  satisfy  this  quantity. 
These  will  be  the  radii  cf  a  lens  which  will  ap- 
prozimatelj  correct  the  spherical  error  of  ttie 
other. 

If  we  assnme^he  curves  of  the  crown  lens,  the 
quantity  ^17'  V  77  is  a  divisor ;  but  if  tho^e  of  the 
flint  are  assumed,  it  is,  of  course,  a  multiplier. 

With  respect  to  thi^  method  of  c  imputing  the 
aberration  of  a  lens  for  vergent  rays,  it  must  be 
observed  that  its  application  is  probably  very 
Usnted.  However  correct  it  might  be  for  the 
kinds  of  glass  used  by  TuUey,  it  is  by  no  means 
certain  that  it  would  be  f  quilly  so  for  modern 
glass.  In  his  time  the  refraction  varied  from 
about  1*57  to  1  60  for  flint,  and  1-6  to  1-63  for 
crown,  and  the  dispersion  from  about 
0*65  to  0*75;  hence  the  correcting  divisor 
would  Ue  between  narrow  limits.  Ko 
matter  how  nearly  ctrrrect  tbe  .ratio  of  aberra- 
tions maj  be,  there  still  remains  this  source  of 
error — viz.,  that  the  same  equation  is  used  for 
both  lenses.  Whereas  iU  C3effiaients,  depend- 
ing for  their  value  on  the  refractive  index,  must 
vary  with  each  glass,  and  the  grester  the 
difference  in  the  indioes,  the  greater  will  be  tbe 
error  introduced.  But  as  a  simple  practical 
rule,  for  optical  data  lying  near  to  the  numbers 
above  mentioned,  TuUey's  rule  is  well  worthy 
to  be  lemembezed,  for,  as  I  have  previously 
said,  the  value  of  an  optical  rule  depends,  not 
so  much  upon  its  absolute  aocuraoy,  as  upon 
the  certaintj  with  which  it  can  be  relied  on,  to 
give  results  of  one  definite  character. 

The  general  problem,  considered  theoretically, 
of  expressiog  the  vergent  in  terms  of  the  parallel 
abezration  has  not,  i o  far  as  I  am  aware,  yet 
been  solved.  It  may  be  possible  to  find  a  simple 
factor  oamposed  of  the  refractive  and  dispersive 
values,  which  shall  show  the  relation  between 
the  two  quantities.  If  it  can  be  done  cal- 
culations for  matching  two  lenses  would  be 
much  simplified,  and  tables  showing  the  ratios 
of  curves  suitable  for  oombinatioD,  might  be 
easily  prepared.  TuUev's  empirical  factor  em- 
bodies 3,  and  the  root  of  the  fifth  power  of  ii  ;  it 
is  impoMdble  to  say  how  far  these  are  correct,  but 
I  think  it  highly  probable,  that  if  a  true  factor 
can  be  found,  it  will  contain  a  higher  power 
of  %  than  the  first.  Those  who  are  acquainted 
with  Ooddington's  method  of  computing  spheri- 
cal error  will  know  that  there  is  much  simUarity 
between  the  aberration  equations  for  parallel 
and  for  vergent  ;.rays — the  second  virtually 
embodying  the  first.  Considered  in  this  way, 
the  theoretical  solution  of  the  problem,  which 
TuUey  solved  practically,  does  not  seem  to  be 
impossible. 

This  optician  has  left  a  table  oontaioing  the 
optical  properties  of  several  of  the  glasses  that 
ha  used. 
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refractive 

dispersive 

Combination. 

Indices. 
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dix' 

dtL 

powers, 
or 

value  of   . 

B.  Crown,  No.  4. 

1-628 

Flint,  No.  6  .. 

1-673 

1-624 

-7127 

B.  Crown,  No.  4. 

1-628 

Flint,  No.  6  . . 

1699 

1-757 

-646 

Plate,  No.  2  .. 

1-604 

Flint,  No.  6.. 

1-673 

1-623 

•70 

Plate,  No.  1  .. 

1-602 

Flint,  No.  6  . . 

1-699 

1-195 

Plate,  No.  2.. 

l-60t 

Flint,  No.  6  .. 

1-699 

1-66 

-721 

Plate,  No.  1  .. 

1-602 

Flint  No.  5.. 

1-673 

1-167 

I  do  not  attach  much  importance  to  the 
numbers  in  any  of  the  plate-glass  combinations. 
They  aie  apparently  mistakes  or  misprints.  It 
will  be  observed,  that  with  the  standard  crown 
glass,  the  num^cal  ratio  of  refractive  powers 
gives  a  difference  of  0  -  233  as  due  to  the  change 
in  the  densify  of  the  fiint  glass.  Whereas,  if 
either  of  thepiate  glasses  betaken  as  a  stuidard, 
the  like  difference  is  only  0*027,  or  less  than 
one -eighth  of  the  former.  Moreover,  the  value 
of  S  increases  iiith  the  density  of  the  fiint, 
whereas,  to  be  consistent  with  the  tabulated 
results  for  the  crown  glats,  it  should  decrease. 

I  will  now  give  an  example  of  Tnlley's 
method  of  computing  the  radii  of  a  combination, 
taking  as  data  the  glasses  united  in  the  first 
section  of  the  second  table. 

From  the  refractive  powers  '628  and  *6735, 
we  find  f}  e  -92,  the  root  of  the  fifth  power  of 
this,  multiplied  by  3,  gives  -678,  which  is  the 
correcting  number.  Suppose  the  object-glass  to 
have  30in.  focal  length :  then — 

F  (focus  crown)  »  30  (1  -  3)  «  8*64.  f  (focus 
fiint).  rsF/aa  1213. 

Next,  assume  that  the  crown  radii  are  in  the 
proportion  of  2  to  8,  that  is  K  :  r : :  2  :  3  or 
H/r  a  },  which  value  we  will  denote  by  q. 

Then,  to  find  B,  we  have  K  «  F  (A  -  1) 
(1  +  c)  =  8-64  X  -528  X  »/>  «  7-6  .  r  =  7-6/f 
»  11-4. 

To  determine  the  aberration  due  to  these 
radii,  it  is  not  necessary  to  know  their  actual 
value,  but  their  ratio  {q)  only.  For,  if  we 
substitute  9  for  B/ r  in  Huyghens'  equation,  it 
beoomes^ 

4-6y«-hy-HV,  ^  ^ 

(1  +  q)* 
And  since  the  value  of  f  is  ),  the  value  of  A  is 
foimd  to  be  1*38.    This  must  be  divided  by  the 
correcting  number    *678.    and  the  quotient  is 
2-387. 

This  is  the  value^  of  a,  and  by  putting  it  in 
place  of  A,  and  solving  the  equation,  the  value 
of  q'  for  the  fiint  lens  is  found  to  be  2*06,  or 
practically  2.  Hence  B  :  ri  : :  2 : 1.  (B  is  the 
outer,  and  r  the  inner  curve  of  each  lens,  so  that 
in  this  case  the  back  curve  is  longer  than  the 
loner  one).  By  the  same  formula  as  for  the 
crown  lens,  Bi  =  /  (/*'  -  1)  (I  +  jT  =  10-43,  and 
f^  is  10-43  X  9  »  20  86. 

Therefore,  the  combination  is  :— 

Crown  lens  B  =r    7'€ )  Flint  lens    f*  «  10  43 

hi- convex     r  as  11-4  )  bi- concave  B'  =  20  86 
Compound  focus  »>  30. 

By  referring  to  the  table  of  TuUey's  curves 
previously  given,  it  will  be  seen  that  these  num- 
bers vary  verr  little  from  the  first  combination 
there  specified. 

If  the  above  example  be  worked  out  according 
to  Ooddington's  formula,  it  will  be  foimd  that 
wiUi  the  same  values  for  the  crown  radii,  the 
fiint  curves  wiU  be  ahnost  identioal  with  those 
calculated  by  this  method.* 


I  shall  now  quote  an  example  of  the  radii  of 
a  triple  object-glass  computed  by  TuUey's 
rule.  In  this  case,  as  the  refravtion  ir  divided 
between  two  lenses,  the  aberration  is  much 
diminished ;  and  as  the  convex  lenses  are  of 
equal  fod,  each  of  them  must  be  double  the 
focal  length  of  the  single  convex,  producing  the 
same  refraction.  The  same  kinds  of  glass  are 
supposed  to  be  used,  as  in  the  previous  example 
on  the  double  objeotive — ^vis.,  crown,  inoex 
1-628:  flint,  index  1-6736.  Dispersive  ratio, 
-7127. 

In  adapting  the  formula  for  computing  the 
curves  of  a  triplet,  it  was  found  by  a  number  of 
experiments,  tnat  the  best  zesults  were  obtidned 
when  the  calculated  aberration  of  each  convex 
lens  was  equal  to  that  of  the  ooncsve.  From 
this  it  would  seem,  that  the  correcting  factor 
gives  too  great  a  spherical  error  for  the  oonoaye, 
since  it  needs  double  the  amount  of  positive 
error  to  correct  it.  But  I  think  the  true  ex- 
planation of  this  seemingly  paradoxLoal  result 
may  be  found  in  the  fact  that  the  separatiaii  of 
the  lenses  will  neatly  reduce  the  error; 
and,  moreover,  the  convexes  being  of  the 
same  form,  but  placed  in  opposite  positions, 
would  tend  to  counteract  each  other's  errors. 
So  that  the  whole  effective  aberration  of  the 
two  outer  lenses  would  really  be  much  less  than 
its  theoretical  amount;  and  as  a|>pears  from 
experiment,  very  little  if  anything  in  excess  of 
that  due  to  the  inner  lens. 

(To  he  continued.) 


DBVIGE  FOB  LATDTO  01TT  THB 
TSETH  OE  GEAR-WHEEL  FAT- 
TEBES* 

r  has  often  occurred  to  the  writer  that  a  device 
something  like  tliat  shown  in  the  aocompanying 
sketch,  would  be  useful  in  laying  out  the  teeth  cl 
gear  wheels  on  wooden  patterns,  particularly  as 
tending  to  greater  exactness  in  this  operation.  As 
this  is  usually  practised,  the  curves  of  the 
teeth  are  struck  with  the  dividers  direeUy  on 
the  pattern,  and  in  the  instance  of  a  wheel  with  a 
large  number  of  teeth,  there  are  a  great  many 
ohiwces  to  make  slight  mistakes,  to  say  nothing  of 
the  chances  of  makmg  one  or  two  large  ones.  TbiM 
is  without  questioning  the  propriety  of  laving  out 
the  teeth  with  the  dividers.  Then  again  the  job  is 
somewhat  tedious.  The  chief  point  to  be  made, 
however,  is  the  probability  of  greater  aocuraoy. 

In  the  sketch  (which  is  not  to  scale,  and  in  which 
some  of  the  parts  are  purposely  exaggerated  fer 
the  sake  of  clearness),  the  rim  B  is  supposed  to 


*  Brewster  gives  tables  for  oalculating  the  radii  of 
lensea  for  obiect-gluies  in  his  article  * vTeleBOope "  in 
tha  Edinburgh  Bncyclopadta ;  and  at  the  end  of  his 
edition  of  Fergnson's  Leotnres.  Profeiior  Bobinson  has 
an  article  on  tbe  **  Telescope "  in  the  Snepelopcedia 
BrUannieOf  in  which  an  explanation  is  given  of  Boaoo- 
vitch'B  formula,  brewtfter'a  tables  are,  I  believe,  founded 
upon  this  formula.  An  exam  jle  worked  by  this  method 
is  given  in  Bees  ;  but  as  no  general  explanation  of  the 
formula  on  which  it  is  based  a;;pear4, 1  have  not  quoted 
it.  It  Would  appeur  from  this  exanmie  that  Boaoovitch 
takes  as  one  condition  tha  equilitj  ox  the  interior  curves 
and  makes  the  front  radius  lunger  than  the  inner  oae.  I 
trust  this  notice  m%7  induce  those  who  can  exunine  the 

I  above  books  to  copy  out  and  send  to  these  columns  the 
table-i  at  leist,  artd  if  not  too  intricate,  the  eisential 
parts  of  the  formula  al  0. 


have  been  divided  in  the  usual  manner,  and  radial 
lines  aaa  representing  the  centres  of  teeth  drawn 
on  the  edge.  The  hub  A  is  reoessed,  or  it  may  be 
bored  entirely  through,  as  shown  at/  somewhat 
larger  than  the  boss  o9  the  plate  D.  Tiiisplatehas 
a  hole  bored  entirely  through  it,  which  hole  is 
reoessed  from  the  outer  surface,  and  the  pin  e  with 
the  collar  near  the  centre,  is  fitted  to  be  revolved 
without  lost  motion.  This  pin,  which  may 
be  I"  or  I"  diameter,  extends  above  the  collar  and 
is  provided  with  a  thread  and  nut,  also  with  a 
blank  portion  on  which  the  slotted  bar  F  is  fitted 
to  be  moved  the  length  of  the  slot,  or  to  be  securely 
clamped  by  the  nut.  One  end  of  this  bar  (whidi 
may  be  3-16"  by  2'\  or  of  any  other  convenient 
dimensions),  is  made  thicker  and  moved  to  receive 
the  shank  of  the  templet  tooth  a.  The  templet 
tooth,  of  metal,  say  steel  1-16''  thick,  has  a  noteh 
in  Uie  end.  as  from  <^  to  its  periphery,  and  from  d 
it  is  beveled  back,  as  shown  in  the  section,  and  a 
plain  linecf-  b  is  made  on  tbe  beveled  part. 

*  By  F.  F.  HsifnwAT,  in  the  American  MaehinUt, 
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htimma  thU  defiM»  ika  pkU  D  abonld  be  laid 
••4lMibob,  And  ntuig  the  bar  F  a»a  tram,  shoald 
bAMi  anclhald  1^  tba  four  aorewt  abown  in  plan. 
AM^Ut  way  for  Mttinff  and  bo]din«  the  plate  than 
tbe  oat  shown,  would  be  to  make  the  sorew- holes 
in  tbe  plate  ooniiderablj  larger  than  the  sorewe, 
and  oorer  them  with  thin  waihen ;  then,  when  the 
ptato  ia  terewed  down,  it  conld  be  rapped  a  little 
to  tram  the  wheel. 

To  mark  off  tkt  teeth^  bring  ihe  line  on  the 
templet  to  ooinoide  with  the  linee  a  as  in  luiog  a 
TBwieff,  andaa  ehewn  ai  <  and  eeribe  asonnd  tbe 
tooth.  Of  oonne,  ai  fitted  np,  the  tooth  tomplato 
moat  be  radial,  but  it  ia  not  -abaolntely  eoMntial 
that  the  line  b^d  ahoold  be  either  central  or 
ladial. 

The  template  can  be  laid  out  directly  by  the  use 
eiiha  marking  point  and  rolling  segments,  or  in 
any  way  thought  adTisable.  Howerer  it  is  done, 
Hits  is  but  one  tooth  to  lay  out  a»  against  a  good 
many,  II  laid  onldiraotly  on  the  paltesn«  To  make 
sneh*  templates  wontdnofc  be  a  vety  ttreublesomenor 
a4flsiglhy  joblora!goodteol*manr.  The  tomplato 
esfnM.be  used  as  a  gnioe  by  the  pattern  maker  as 
ttM  work  progressed^ 

The  parHoular  detail  of  construction  is  not 
oAred  as  the  best,  but  simply  as  a  illustrative  of 
tbe  idea.  One  suggestion  might  be  the  fitting  of 
tm  tomplato  tootti  to  a  piece  separated  from  the 
beoB,  but  adjustoble  on  it  to  compensate  for  pro- 
jeewng^huM. 

iMidentaUy,  thii  tomplet  busiBesa  auggtsto  the 
psBfMiely  of  entising  our  tool  mannlaomreM  to 
fmrnish  tbe  device  with  a  f  oU  set  of  teeth  (or  as 
maoy  as  required),  by  which  means  something 
might  be  done  towazus  bringing  about  uniform 
piaotioe.       


BUBMEBITASKV  IJaUOlHk  IN   DST^ 
PiAZE  OBHOTaue&FHBrv—XIT-* 

(^Concluded  from  p.  372.) 

fUTbeneliBtonwehATsbtttlltttatosaf^  Wehave 
X  o«deavooie4in  our-  **  lessoos'*  to  give  aeoleaa 
and<isyraeticai  instwmtioas  in  the  Taiioaamaaipn* 
tolioasroQiueetad  withinegattve  maktog  nad  print* 
asl'oe>  mi' 


to§  ae  fesaiblSb  It  mnsl  be>  mMleiatood,  however, 
thii  few  ruleaor  iastruolBonB  apperlalainf  to  pho* 
togra|riiy«re  absobito?  they  are  all  varied  by  «ir« 
•nmslaDoest.'  AUitimbeaa  be  doa^- by  written 
toslraotions  is  to  >guii0'  the  int^Uigenea  of  the 
bagtoner*^  Wbenhe  ceaess  to  be  a  beginner,  he 
shMd  depend  oa>h!t  owi»  inteUgeace  and  f aoolty 
el^'Obsarration  more  "than  on  any -instMictionB. 
Let  the-  beginne*  not  b*  disoe<m9aged>by  faitoiOi 
mtosie  he  is  osvtato'  to  hhve.  Ehran  the  most 
expeiieMed  failoosaidomalto,  the  mnjoritiry  more 
oUft*  than  they  are  willing  to  alioii^,  and  if  they 
do  iie^  always  euoeeedv  it  is  unieaaenable-forthe 
tyvo'tovKpeot  to<  do  eo.  Neverthelass,  he  should 
aim  at  perfection,  and  should  not  be  satisfied  until 
he  reaches  it  Let  him  remember  that  at  least  in 
landscape  work  no  amateur  need  despair  of  reach- 
mgthe  highest  degree  of  perfection.  Amateurs 
and  professionals  compete  continoaUy  against  each 
other,  and  the  former  as  often  ae  not  cany  off  the 

5 elm.  Tike  young  photographer  should,  from  the 
rst,  exercise  his  faculty  of  observation,  and  note 
the  most  minuto  departure  from  reeeived  rules. 
Fr^aently,  a  fact  noticed  by  one  comparatively 
ioexpsrienoed  in  photography  may  give  tne  hint  to 
a  more  experienced  investigator,  wJio  may  make 
good  use  of  it.  Another  thing  to  be  impressed 
on  photographen  is  that  they  should  not  fear  to 
give  ethers  the  benefit  of  their  obeervations  merely 
because  it  is  posriUe  that  similar  observations  have 
been  mado  before.  It  is  sufficient  that  a  fact  is 
not  generally  known  or  appreciated  to  justify  its 
pnlfieatoiii,  and  the  oftener it  U  published  undl  it 
«  Mprasiated*  the  better.  W^i  have  before  re- 
masfced  that,  if  the  beginner  can  get  the  help  of  a 
phftttampfaio  friend,  he  will  find  his  fimt  labours 
much  lightened.  We  would  now  urge  upon  him 
that,  whenever  he  has  begun  to  feel  his  way,  he 
srald.  if  possible,  join' one  of  the  numesous  pho- 
tonaphiesocistiss  which  there  nie  in  the  oenntiT. 
Let  Aim  not  suppose  ttoit'he  will  meet  with  ricu^ 
eola  or  oontenipt  one  •aeeouni  of  >  hia  cosapasative 
ignwnsnee  We  wwer  for  seeae  time  ourselves 
ddtsned  from  loining  a  photograpbioeooiety  for 
swohareaeon^  but,  on  attending  the  fliet  meet 
tog,  all  our  fenrn  were  dissipated.  The  terrible 
**  profissinaal "  whsm  we  had  dreaded  to  meet  we 
fennd  to  be  a  most  kindly  individoal,  willing^ 
nayv  apparently,  ansione  — to  give  what  aid  he 
eesld  to  anyone  who  ashed  adivice  or  assistanite 
frem<him. 

Fmally,  we  repeal  our  advice  thai-  the  reader, 
wUto  he  is  stiU*  mitomiliar  with  the  vaitons 
manipulationa,  should  follow  to  the  leltsr  our 
iiieliMStions ;  bat  that  i^en  he  begins  to  feel  his 
way«  he  should  tiust  to  his  own  inteHigenoe  as  his 
great  guide.  If  he  doee  so,  we  are  sure  that  from 
the  time  be  first  suoeeede  to  prednoing  by  develop- 
seentMnsMiny  on  hia  plate,  till  the- time-when  he 

•  OwlsBBSi  from  the  f%ct9gtmpktc  Kettt, 


has  arrived  at  sneh  peitootiso  that  he  need  not 
hesitato  to  haa(f  his  pictures  on  the  walk  at  photo- 
srephic  exhibitions  ttde  by  side  with  those  of  the 
first  photogimphers  of  tbe  day,  he  will  feel  that 
every  stepln  advance  which  he  makes  is  a  triumph, 
and  will  find  his  work»or  play,  as  he  likes  to  con* 
sider  it— a  more  abeorbing  and  delightful  one  than 
almost  any  other  that  he  could  have  taken  up. 
Let  him  bear  m  mind  that  every  operation  is  but  a 
means  to  an  end  (the  end  beinff  the  picture),  and 
that  ofiy  means  that  conduces  to  the  end  is  per* 


We  believe  that  we  have  filled  a  little  gap  to 
photographic  literature— that  we  have  produced 
the  first  set  of  tostruotions  for  woridng  modem 
dry  platee  which  pre-sopposed  no  knowledge  of 
any  other  photographic  process. 


ELBCTBICAL    ACCmnTLATOBB    OB 
SECOHDAET  BATTERIES.* 

By  Prof.  Olivbb  J.  Lodob,  D.So. 
{Contimttd  from  page  378.) 

I  NOW  proceed  to  the  completo  mvestigation  of 
the  most  advantageous  conditions  wh^  oharg* 
tog  a  set  of  similar  secondary  batteries  with  a 
shunt  djnamo  driven  at  a  constant  speed : — 

Let  P  be  the  horse-power  actually  applied  to  the 
driving  of  the  dynamo  when  it  is  m  fall 
action,  at  the  given  speed,  as  determined 
by  a  dynamometer. 
Let  P^  be  the  power  required  to  drive  the  dvnamo 
at  the  same  speed  when  it  is  not  allowed 
to  produce  any  current  whatever ;  that  is, 
the  power  necessary  to  overcome  the 
friction  end  the  reeistanee  (rf  the  air.  So 
that  P— pi  is  the  whole  horse-power  avail* 
able  for  eleetrioal  purposes,  and  of  this 
some  will  be  expended  m  heating  the 
armature  and  field  magnet  wires. 
Let  A  be  the  resistance  of  the  aroiature  wire  in 
ohms. 

B  the  resistance  of  the  wire  on-  the  field 
magnets. 

B  the  resistance  of  the  leading  wires  convey - 
tog  the  current  to  the  cells. 

r  the  resistance  of  each  of  the  cells. 
LetN(&sii  m)  be  the  number  of  cells  being 
charged— arrange  n  tandem  and  m  abreast. 

e  the  maximum  eleetiomotive  force  in  each 
cell  -  opposing  the  charging  current  ia 
▼olts. 

e  the  current  flowing  through  each  ceU  in. 
ampdies. 

^the  current  flowtog  through  the  field 
magneto  of  the  dynamo. 

B  the  difference  of  potential  between  the 
termtoals  of  the  dynamo  when  it  is  in 
action  charging  the  cells. 

Of  these  quantities  it  is  eeeential  that  £  shaU  be 
greater  than  n  #  if  the  oells  are  to  be  charged  at 
aU.  If  Mtf  is  the  greater  thevaiestowlydisohargtog 
themselves  through  tha  dynamo  and  are  help- 
ing to  turn  it.'   The  neaser  n  e  eoma  up  to  E  the 


n  and  m  are  of  course  completely  vadsr  csn* 
trol,  and  we  have  to  determine  what  is  Che 
most  economical  ration  :  m.    Bat  at  pre- 
sent they  can  be  regarded  as  given  qusn- 
tities. 
The  remaining  four  of  the  above  quantities,  viz., 
c  &,  P,  uid  E,  are  dependent  vanablee,  and  aie 
given  m  terms  of  the  others  by  the  preceding  fbor 
equati^ons. 

The  number  of  thermal  unite  {watei'    gtsmms 
degree— oentignade)  produced  evesy  eeeond  is^- 
At  the  beariaga  and  to  the  air  chnasd 

by  the  maohme,  178  P* ; 
in  the  armature  ^  {mc  -k-b)*; 

£* 

m  the  field  ma;^et  ^  .^  ^  ; 

m  the  cells JLNrr*; 

m  the  leading  wire  -r  B  m*  <* ; 
The  energy  utilised  as  chemieal  work  isN  « <*. 

What  we  want  of  course  is  to  make  this  Ust 
term  as  great  as  possible  to  compwison  with  the 
precedtog  five  terms.  Now  it  goes  without  seymg 
that  the  smaller  P»  and  E  can  be  got  the  bettm. 
It  also  appears  from  the  seoond  and  third  of  me 
above  terms  that  it  is  goodto  have  A  small  and  B 
large.    But  what  about  N?    N  appears  as  loss 


easier  will  it  be  for  the  engine  to  drive  the  dynamo, 
and  aasoonas  n  e  exceeds  £  it  will  begto  to  drive 
the  engine  instead  of  the  engtoe  driving  it.  If  the 
engme  strap  is  slipped  the  dynamo  will  go  on 
turmng  at  the  expense  of  the  now  discharging 
battery  to  the  same  direction  as  when  it  was  charg- 
togit. 

ThefoUowtog  relations  hold  among  the  above 
quantities  :«— 

E  eii«  +  »r#  +  mB^ (1) 

E-BA (2) 

746  (P  — P»)  =x  B  («*  +  *)+  A  (mc  +  *;•. .     (3) 

B4-A(eic  +  i)  «*(*) (4) 

The  last  betoga  stotement  that  toe  whoto  electa), 
motive  force  generated  by  th*  revolvtog  armature 
is  a  function  of  the  cunent  fiiwm^  round  the  field 
magnet ;  but  what  that  function  is  depends  upon 
the  construction  of  the  machine,  and  especially 
upon  how  near  the  iron  of  the  magnets  is  to  being 
saturated.  If  it  is  saturated  the  function  is  a  con- 
stant ;  if  it  is  nowhere  near  satur*tion,  the  functton 
is  stmpte  proportion.  It  oan-  be  determined  by  ex« 
peiiment  and  plotted* 

Of  all  the  above  quantities, 

P*  has  a  fixed  vslue  determined  by  the  speed 
employed,  and  ascertainable  by  direct  mea^ 
surement. 
e  and  r  may  also  be  taken«afixed  and  known 
quantities,  for  tbesiae  of 'the  cell  is  a 
mattsr  of  convnnienoe,  aad-this  determines 
r ;  while  ^  is  a  function  of  the  materials 
used  to  the  cells,  and  for  Ptont^  or  Fautc 
it  is  about  24  volts. 
B  is  earily  measured,  and  can  be  made  as 


OT 


A  and  B  are  also  easily  measurable,  and 
thouj^h  not  unoontroMable,  must  yet  be 
considered  fixed  for  a  partionlar  dynamo. 


•  From  the  Bkgmmr, 


second  of  them  appears  squared  in  two  of  the 
above  loss  terms ;  hence,  though  it  is  good  to  havs 
n  as  large  as  possible,  it  is  quite  a  questiosi  hew 
big  m  rtiould  be.  We  find,  however,  by  a  Inas 
calcuUtion,  that  to  make  N  #  «  as  large  m  pos« 
sible,  compared  with  the  other  tecms^  that  is  to 
make  the  ratio  of  useful  work  to  the  waste  a  masi^ 
mum,  we  must  have — 

:■('*') 

(  _A_-f  B M  .    (4) 

VB«  (A  +  B>  +  2  ABB  -t-  B«  CA  +  B)7 
or  stooe  B  and  A  are,  topraotice,  small,  comparsd 
with  B,  we  may  say  that  the  best  possibto  Talueof 
the  ratto  m  :  nis  very  approximately 
w  _  «M-  r_«      //A  4-  B\ 

We  perceive,  therefore,  that  the  bestvmlue  of  si 
depends  upon  e.  It  the  current  fiuwing  throush 
each  cell  is  rery  weak,  a  large  numbermayM 
arranged  abreaet;  but  if  <;  is  pretty  strong  «« mmt 
net  be  great.  New,  the  p«raiiseible  vmtaa  of  r 
depends  entirely  upon  the  sine  of  theoell,  for  it  is 
the '*intsBsity,^'  ores  some  call  it  the  ^  density,'* 
of  ouoenb— thatie  theonrrent  per  unit  area  of 
eieotrode— whichistobekept  smalL  Botthoogh 
a  very  small  ounentia  economical,  not  only  bcoaase 
it  reduces  the  waste  heat,  but,  more  important  still, 
because  it  allows  the  chemical  changes  to  go  on 
slowly  and  steadily  without  evototion  of  gas  or 
secondary  distarbances ;  yet  to  practioe  n  charging 
current  of  only  one  ampere  through  large  csUs 
would  be  felt  to  be  somewhat  tedious,  and  an 
aliowaoee  of  five  ampAcea  woidd  still  be  very 
moderate^ 

I  will  theiefere  siq>posBthsit  the  notual  vahieol 
c  is  determined  by  practical  convenieooat  and  ii 
measured  by  a  galvanometer.  Equation  {b^)  fixea 
toe  best  value  of  m  in  terme  of  n— but  what  is  the 
best  value  of  n  ?  The  equations  iodicato  that  the 
nearer  n  f  is  to  ito  maximum  permissible  Talne  the 
better.  This  maximnm  value  is 

E,  =  <I>(b^)-A6o    W 

But  if  it  is  too  near  this  value,  not  only  wid  the 
chargtog  be  very  slow,  but,  unless  the  cngme  is 
absolutely  steady,  there  will  be  a  risk  of  the  ceDs 
sometimee  helpiog  to  drive  it.  It  need  not  be  so 
very  far  i^ort  of  this  upper  limit,  however,  for  the 
current  topped  off  through  toe  outer  cireuit  {mty 
will  not  be  usually  great  enough  to  reduce  b  maeh 
below  ito  maximum  value  ^,  nor  £  mnoh  below 
£j ;  and  so  we  may  put  pretty  nearly 

n$  <  E„  — Ai»e 

mBb^^me (7) 

Or,  puttmg  to  the  best  value  of  m  from  (5*J  we 

f^„  6B'V(A-f  B) ^    (g. 

eBV  (A.  +  B)  +  (#  +  rOAV  (A -f  B)" 
The  current  through  toe  field  magnet  whidi 
enters  toto  this  expression  is  not  an  absolute  con- 
stant, eyen  at  a  given  speed,  stoceit  depends  some- 
what upon  how  muoh  current  is  topped  off  through 
the  outor  drouit^that  is,  upon  m  c,  Neverthelss^ 
if  the  wire  on  toe  magnet  has  a  properly  hlfih  re* 
ristance,  it  will  be  found  that  b  is  very  neany  in* 
dependent  of  m  Cf  unless  the  Utter  is  enomemu 
And  as  we  have  expressly  said  that  m  r  is  not  to  to 
▼ery  great,  we  mi^  regard  the.  valoe  of  ^  at  the 
given  speed  /m  nearly  oonatant,  and  may' 
U  wito  a  gal^ *"- 
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•^•adjoetoihseanetof  oaUfl  uabtltiM^MiraatiB 
bioilglit  dawn  do  the  4arif«d  aauJl  Talve,  tokiag 
OMre  that  the  limit  £  ii  not  Im  iMarly.apnioBAed, 
im  ima  4haft  &  dtminniiondn  «h««peedol  thfteaffitto 
fi^toMiaeittolaUbiaMriif. 

ObMnr»thAttk«gf6«tern  is  thasnstarmnisy 
v0  toO)  €0  as  to  nudntainithfr  moat  MMOomioal  oaliio 


iHJsoTnra  sp£cimevs  for 

'MiCBMeOPIOAL  BXiUmNATIOK* 

By  T.  Chabtxbb  Whitb,  M  B.C.S. 

IHIYE  placed  nnder  my  mierotcope  this 
eToning  an  iirieeted  preparation  from  the  mall 
intestine  of  tho  Qoinea-pig,  not  as  an  ^'^^mph  of 
perfect  injectkui,  bnt  toKahow  more  oleariy .  w^t  I 
mean  by  haviu;  a  regardio  the  other  nleincsite  of  a 
ttmotwe  bedJM  the  Tessels;  anda  «il4eseribe 
the<«io<^  opmrm^i  by^hioh  I  pradaee'that  pre- 
paration, and  advise  aaeh  of  yon  who  may  wish  to 
fallow  up  this  braaah  of  work  to  undertake  it  with 
the  full  assurance  that  nhat  C  hare  but  imperfectly 
performed  would,  with  more  time  and  attention 
than  I  could  giro,  be  attended  by  far  more  beautif  nl 
andiastmotiTe  resolts.  I  do  not  wish  to  say  any- 
thing relatiTO  to  opaque  injections,  beoaose  1  have 
had  no  personal  experience  m  their  production ;  but 
I  shall  oonAae  myself  to  the  making  of  transparent 
injections  with  cold  injection  fliud,  although  I 
belieTe  that  very  beautiful  preparations  could  be 
made  by  the  amateur  with  a  little  attention  to 
tomperature,  by  usmg  a  warm  injection  of  gelatine 
stained  with  carmine.  With  regard  to  the  instru- 
ment to  be  employed,  I  may  siy  that  although  a 
syringe  is  generally  recommended  .to  force  in  the 
injection,  I  found  it  attended  by  so  much  unsteadi- 
ness and  fatigue,  followed  often  by  bursting  of  a 
▼eesel  and  consequent  extravasation,  that,  howcTer 
deftly  it  may  be  employed  by  the  professional 
injector,  I  gare  it  up,  and  resorted  to  gentle  and 
continuous  pressure  by  a  ffUUng  column  of  the  fluid 
injection.  The  injeoUon  I  used  was  Scale's  Blue 
fluid,  and  as  this  requires  a  little  care  in  its  pre- 
paration, directions  tor  its  proper  combination  may 
be  fitly  inserted  at  tbis  stage  of  the  description. 
IVke -formula  I  have  found  most  satisfactory  is  that 
Riven  by  Dr.  Beale  in  **  How  to  Work  with  the 
Microscope,*'  at  page  114,  and  is  as  follows:— 

Glycerine,  2  ounces. 

Wood  naphtha,  U  drachms. 

Spirits  of  Wine,  I  ounce. 

Ferrocyanide  of  Potassium,  12  grains. 

Tincture  of  sesquichloride  of  iron,  1  draehm. 

Water,  3  ounces. 

The  f  errooyaaide  is  to  be  dissolved  in  one  ounee 
of  the  glycerine,  and  see  that  every  pactide  is 
dissolved  before  proeeediog  to  niz.  The  tinotnre 
of  iron  may  be  added  to  another  ounce  of  the 

Seexine,  and  well  stirred  in ;  new  add  these  two 
otions  gradually  to  each  other,  well  shaking 
them  in  a  bottle  after  each  addition. 
•  The  won  must  b$  midtd  to  the  eokUion  of 
ferroeyanide ;  this  is  strictly  impsvative.  When 
therougtily  incorporated  this  miztare  should  pro- 
dnce  a  dark  blue  fluid  without  any  flooouli,  and 
with  no  sediosent ;  the  naphtha  aMy  then  be  mixed 
with  the  spirits  of  wine  and  tho  wi&er;  andgiadu- 
aUv  mixed  with  the  Una  fluid. 

Having  now- made  your  faqeotion,*it  may  be 
placed  in  a  wide^nouth  glaaa  jar  tax  a  dielf,  about 
five  leet  above  jronr  table;  cut  two  holes  in  the 
oork,  which  should  flt  ^m  bottle,  aceniately ;  in  one 
hide  place  a  small  fuanel,  so  that  air  may  gat  to 
the  interior  of  the  bottie,  and  should  the  ia  jeotion 
ttireaten  to  become  exhaiasted  before  the  ooosple- 
tioa'^if  theptOMMySoasemoreeanbepowedin;  in 
the  other  hole  insert  a  bent  glass  tube,  one  end  of 
wliioh  should  saaoh  'in  the  in«de  of  the  bottle  to  the 
bottom ;  tho^othfipend  may  be  left  four  inehes  long 
and  turned  over  in  a  goodnroh;  on  this  end  At  about 
six-  feet  of  indiarubber  tubing  of  a  siae  to  twhtly 
embrace  the  glass  "tube;  in  the  distal  extrei^  of 
this  tubing  fasten  «  aoaaU  stop-oook.  If  now  suc- 
tion be  made -at  this,  the  injeelion  will  flew  out  of 
the  bottle  down  the  tube;  the  etop-eook  can  be 
tuned,  and  thus  the  tube  will  be  charged  without 
eoataiaioganyatr.  Having  now  your  injection  so 
lar  faady ,  prepare  aoma  noaales  ttf  a  sultabia  size  to 
the^iFessel you  intend  to putthe  iajeotien in.  The 
beat  oan  bejaada  from  n'pieoe  of  the  ghus  tubing 
of  the  samo  calibre  aa  that  inserted  in  the  bottle ; 
diaw  some  pteeeo  of  about  two4nohea  in  kogUi  to 
estpilfaffy  pmots  •  in  a  ilame,  and  then  *  break  off 
the  tips  to  oorre^oad  with  the  diameter  of  the 
blood'-vessel  youseleet  to  operato-on ;  #irist  aome 
fine  wire  round  the  widaead  ofeaoh  d  these  eannlsB 
and  fix  them  with  scma-seahng^waz  ;-aUp  o>ver  the 
and -of  that  you  intend  to  empWy  a  short  length  of 
tiie-same  tubing  that  yon  have  attached  to  one  end 
of  your  stop-cock.  Kow,  having  all  these  appli- 
aneea  at  hand,  select^  the  subjeet  i9  be  injeeted. 
This  may  be  either  a  young  xitteo,  or  a  rat,  or 


isufth^kn  smaHinsBifnal ;  itmnt  be  prooBvadaMve, 
and  aaay  be  daosvned  or  •oUofolomied  .to  'death ; 
/and «0mA^aftsr death,  the  aanneatlM  'bslfeBr^  the 
ihoraoie  Bsgiim.3nay  be  wall  laid-open  by  outting 
with  a  stout  psir  of  asiasera  tlisough  the  tiba  on 
each  rido  ot  the  chest  ^  never  mind  theanteseaatal 
vessels,  they  wiU  not  latontmnoh  iBJaettonj-a^asy 
'lato  nothing  to  signify. 

Now,  akthough lile  may  bapetflMtl;^<«Btiaot,f4he 


*  AbstMoted  fcom  a."psfei  vtad  before  the  Qotket 
Xieroseopittd  dub. 


mnaeular>oontraotility  of  the  liaaatt  will  e^iert-ilself , 
and  the  pulsation  of  that  ia  an  indJoation  of  the 
elasttoi^  of  the  vesMls  ;  when  onearthstibaa  aeaind 
the  iojsotion  will  not  flow  saireel|y,nsnntaipaDding 
rigor  «aerl«s  will  have  taken 'possession  of  tha  aeats 
-of  .thevosssls,  and  wiU  be  naerlooa hindrance  to 
the  access  of  the  fluid  into  the-eapttlasies ;  lay  open 
the-periaardinm^  the  hag  which  anvalops^haJiaart, 
andyoa  will  see  the  «eBta  enringing  nmn4heielt 
ventricle,  and  archmff  «ver  by  thaieftrsida  i^  the 
spine,  desoeading  to  the  ahdoaMn ;  cat  offthciapez 
of  the  heart,' andinsert  the  noasle  yonhava  paepwd 
first  taking  the  precaution  to  Attit  and  tiiaatlaohsd 
tuba  with  smteif;  pu^  it  gently  iapwnid  tboagh 
tha^oavBty  ol  the  heart  till  yos  aeaitantsr^he  aoate, 
when^with  a  ourviid  neadlayou  may  paM  a  llgainn 
under  «Qrta  and  pipe,  and  tie  them>  aeoarely 
fasteoiag^e  ends  of  your  ligature  to  thawin  atnds 
twisted  on  your  rglass*  tabs,  that  •  will  prevent  it 
slipping  out  Again;  see  that  it  is  <fillad>witli)fluid  to 
the  top,  so  that  all  air  amy  be  azaladad,!  and  than 
oiake  your  connection  with  the  ■  alop»ooek,  flrrt 
letting  a  few  drops  of  the  in jeeiioa  flow  throegh  it, 
when  your  tube  is  continuous  turn  on  the  stop-cock, 
and  you  will  soon  see  the  various  organs  oecome 
tinged  with  blue,  the  larger  vessels  first,  and 
coursing  along  theee  it  will  branch  off  into  innumer- 
able fine  channeb,  till  the  whole  capillary  system 
is  full,  and  the  excess  coming  out  of  the  right  side 
of  the  heart  will  tell  you  your  work  is  complete. 

Tour  subject  may  reaam  to  be  cut  up  at  your  lei- 
sure, for  the  glycerine  in  the  injection  will  act  as  a 
preservative  for  some  conaiderable  time.  This, 
then,  was  the  process  adopted  for  the  injected  pre- 
paration under  my  microscope  this  evening.  Tou 
will  see  that  the  blue  fiuid  has  run  into  Uie  finest 
capillaries.  But  it  is  said  we  leam  more  from  our 
fauures  than  from  our  successes,  and  therefore,  as 
that  preparation  is  far  from  what  you  can  admire 
from  an  ssthetic  point  of  view,  it  will  prove  all 
the  more  instructive  if  I  point  out  an  error  I  fell 
into.  You  will  see  that  in  a  great  many  pUoes 
the  blue  injection  has  entirely  faded  out,  and  in 
others  that  it  is  very  pale.  I  believe  this  has 
arisen  from  the  blue  fiuid  not  being  sufficiently 
acid  to  neutralise  the  alkalinity  of  the  blood 
remaining  in  the  vessels ;  and  this  seems  substan- 
tiated by  those  specimens  where  the  preparation 
has  been  put  into  ammoniaoal  solution  of  carmine, 
which  has  entirely  obliterated  Uie  blue,  only 
sufficient  traces  of  it  beioff  lelt  to  toll  of  its  departed 
beauty.  Thenexttimeldo  thisIahaihMitaUttle 
acid  into  my  blue  injection.  I  once  derived  much 
goodfrom  having  two  wide-mouthed  jars,  one  con- 
taining a  weak  warm  solution  of  sait-and«water, 
which  I  alio  wed  to  fiow  through  theeaptllary  system 
in  a  simile  manner  to  that  I  have  described  as  em- 
ployedfor  the  bluefluid  prior  to  sending  in  the  injec- 
maaipulatadi 


tion,  while  my  subject  waa 

water;  this  excluded  every  posaibilitgr  of  air  getting 
into  the  circulation,  which  is  always  to  be  avoided 
as  nsest  sninous  in  its  resultB.  ThescTperhaps 
wearisome  detailaoomprise  tha  whole  of  the  process 
I  have  always  employed.  Of  course,-  others  have 
tried*  the  saese  prooess^  but  I  thonghtthat  it  would 
be  better  to  toll  yon  haw  I  acted,  as  if  ino  one  else 
did  the  aame  thiac^,  heeause  I  oonld  nuke  myahort 
paper  more  didacuc,  and  you  will  see  by  my  poor 
specimen  that  with  greater  ease' this  pvoeees  is 
eapaUa  ofptaduciajpaomebeantifulandiaatraotive 
results.  'Sou«will,3n  the  sobssquent  exanrinaition 
of  it,  be  able  to  determinahow  mnch  is  thareanlt 
of  the  mounting  medium  in  which  I  have  placed 
it  For  my  part,  I  believo  i^ Is  entirely  due  to  this 
that  not  only  the  villi  but  the  Lieberkiihnian  folli- 
cles are  most  olearly  .shown  with  •  the  eapiUary 
vesseb  coursing  all  though  and  around  them ;  and 
I  must  aver  that  had  tms  specimen  been  mounted 
in  balsam  or  daanaarj^veiy^detall  wovidhava  bean 
saodflced.  loonaider  balsam  to  be  thegreataat  bane 
Histology  has  to  fight-  aninst.  Tho  epedmen  I 
shew  toHugfat,  after  iMng  satavated  witii  the 
glycsafaie  from  the  injecting  fiuid,  only  required  a 
little  weak  glycerine  and  oamphor  waiter  to  put  it 
up  in,  and  you  will  eee  theoonaeqaeaae  is  apsaser- 
vaticaoCevevytliing  that  would  be  ottiarwiBa  blotted 
out. 


ELEOTEIC  LIGBTHra  FfiOK  A'PHO- 
TOGBAFHIC  POIHI  OF  VISW.* 
have,  tnm  time  to  time,  laid^  befora  osv 
readers  particulars  of  pngrsss  in  risoUic 
ligh'tiag  as  bearing  directly  or  indirsotly  omthe 
work  of  the  photognmherv  and'Aaail^  %  year  lago 
we  referred  to  the  Bsoinotti-maelunens  having 


.w^^ 


*  Firom  the  Shoto^teMUi^Wmiia,    *Va'  are  Indebted 'to 
onx  eantaaporary  fos  the  lean  of  the  Uaoks. 


instBaniHtat<^in  ifariagtigiMMitillM 
""an  oft  lelactilcal  activity.  ^hAmtr 
fihdnottt  aatiilpato,  by'4ha.«aa- 
atcaetion  of thi» aaw  aalabaatadrmachtoa.tiM'aa- 
oalleddyaainniortagensahtifa piinoiple,'*as  enaa- 
•eiated  aeventyaaraiaftaffwaids  -^hy  ^Biemsna  "and 
^  Whsatstone,  Mt'>he  igave  to'  the  ^  werldothi^lliat 
aMfnato'elaatBO&anaahaa.  ^I'Whifefa  the^asagaatie 
ahaages  aiai|aogias<aanathevithan  sudden,  •  aan- 
dition  of  affairs  which  not  only  enablei  us  to  obtain 
a  current  of  absolute  equalily  and  constancy,  but 
also  much  of  the  heathier'«aJch  ordinarily  resatts 
from  the  quick  reversal  of  magnntism  in  soft  iron 
is  obviated.  For  thssa  reasons,  and  more  especial^ 
on  account  of  the  diminished  heating  of  the  rotatfag 
armature,  the  Paoinotti  madune  hak  been  found  to 
be  by  far  move  effectiva  than  ttie  older  -maahlaes^ 
constructed  irilh  tiie^.^  aaaiatiae  of  Siemena. 

Although  HhB  NutmotCHmmto^'mlaA.  contained  a 
deseription  and  drawing  of-  the  Paoinotti  maohlaa, 
fonnd  aplaceinaeveral  >of  iha  pnblio  Kbcariea  <ME 
Great  Britain,  and  fialLia^)  the  hands  af  most 
scienflfto  men,  it  appenta^that  vary  few  appreciated 
the  importaaea  of  the  iniantian,  and  peebsbly  not 
half  a  doaen  awdels  of  -it  'Were  made  ia  tlus 
oountey  until  M.  Oiammeaoaitsaotedtiitf  Pselnatti 
machine  on  a  much  larger  scale  than  had  been 
attempted  ^  the  original  inventor,  and  called 
promiaaat  attention  to  ite  industrial  value.  It  may 
mterest  oar  readers  to  know  that  about  fifteea 
years.ago  H.  Gramme  assisted  Mr.  Woodbury  in 
the  arxangaiaent  of  a  magneto  'apparatus  and 


Lenoir  gas  eagine,  used  in  the  prodmtion  of  the 
electric  light  for  photographic  purposes  at  his  pre^ 
mises  in  Brampton^  and  aft^  this  H.  Gramma 
remained  for  some  time  hdiung  Mr.  Woodbury  in 
the  maaulaetare  of  his  gelatinertflief  s.  This  was, 
however,  befora  the  commeBcial  adtaat  of  the 
Paoinotti  machine. 

Grauuae,  after  having  devised  ssrreral'uew  aom- 
mutators,  so  far  moditted  the  aaeuHitator  or  col- 
lector of  the  Paonatti  aMaUaa  as  to  replace  the 
alternately  placed  strips  by  parallel  condnoting 
rods  mounted  somawbat  iQca  tho  stoves  of  a^bsonal 
or  tub ;  but  tiie  experience  af  more  recent  times 
seems  to  show  that  FadncttTs  original  metliodof 
so  altematittg  tiie  stripe  as  to  insiuo  the  aoataatof 
each  brush  with  two  succesrive studsos  strips  is 
preferable,  and  calculated  to  reduce  sparkling  at 
the  commutetor.  We  see  a  return  to  Psclnolti's 
original  commutator  in  the  Brush  machine,  while 
the  Weston  machines  are  made  with  slightly  heat 
strips,  and  a  similar  end  ii  attained  by  the  use  of 
two  brushes  on  each  side  of  the  commutator,  aa 
exemplified  by  the  Hefner  Altneok  machines. 

In  October  last  wo  detailad  some  partioalaaaaa 
to  the  asa  of  the  Swan  incandesoent  lamp  for  pho- 
tographioi  portraiture,  and  described  a  number  of 
esperiaeate  in  which  an  ordinary  or  f  aUi-aiaed 
Swan  huap  -was  used  in  ccDJunotaon .  with  thirty 
cells  of  Grove's  batteiy.  .We  mentioaed  ah  the 
time  that  the  lamp  ecnild  not  be  satisfaetonly 
worked  by  a  small  hand  Gbaumie  (Paatnotb) 
machine,  with  which  wo  tried  it.  Since  the-tine 
referred  to  the  smaller^  or  fiva-eandle,  Svan  lajgpps 
have  been  introduced  into  the  mtrket,  and  4t  was 
found  that  the  haodnmachine  in  question  waald 
work  from  three  to  five  of  these  when  arranged) in 
parallel  drouit ;  in  fact,  this  was  shown  notloag 
ago  at  a  meeting  of  •  the,Bocia^  of  Arts ;  while  on 
the  occasion  of  one  of  Mr.  W.  H.  Preeoe*e  juvenile 
lectures  at  this  inititution  the  same  hand-machine 
was  used  to  generate  a  ousrant  by  which  jaere 
than  500  buttona  were  eleotro*>plated  with  silasrjn 
a  few  minutes. 

In  order  to  render  the  machine  in  question  asoca 
effectual  as  an  elaotrio  generator,  we>determiaed>to 
try  the  effect  of  a  small  electro  magnet  so^ilaaed  as 
to  form  oonsequent  poles  with  the  permanent 
magneto  of  tha  machine,  and  the>  result  provedao 
satisfaotory  that  it  became  possible  to  prodnoa.* 
suffidantly  aotiaic  light  for  ordinary  portrakme 
by  the  currant  prodaoed  when  the  motivefpowac  ii 
no  more  than  can  bo.  tfeaaratedby  easy.fcacaing 
with  one  hand. 

The  diagram  (Fig.  1)  raptesants,  in  a.  auuiaar 
which  will  be  anffident^  cutelliffible  to»any  one 
familiar  witheleohioal  matters,  the  jnaohiaewith 
the  •additional  magnet;  and.  the  machine  ia. this 
form  may  be  zagardedas  standing  bat weeara  a 
neto  BuiMiine  ^md  a4ynamo  machine.  Non-sa 
tnaal  readaia  mu^  undeiatand  that  tbe  rep 
tlon  of  the  wire  is  intaadad  fonly  to  ina 
manner  of  aoiUngiJiot  tha  amount  .used. 

Thcadvaatagea  of  the  arrangement  in  _ 
will  be  understood  if  wa  pomt  out  the  way  in 
which  a  cnnant , arises*  in  a  dynamo  luisrhine. 
Whan  tha  armature  is  tamed,  a  weak  current  is 
generated,  awing  to  the  residual  msgnatisra  of  the 
field  nmgaets,  and  this>cairent  droniates  round  tha 
field  magneto  in  anch  a  direction  as  to. teadio 
inoiaasa  tWr  aolivijy.  It  iLOwaver^  the  rasistaaoe 
in  the  eaterior  oaoaitii  Tcrygxaat^  it  nuy  happaa 
that  thaiatenrity  of  this  ounent  ia  below  that 
minimum  which  ahould  soffisa  to  indnBaan  amoaat 
of  magnetism  eorresponding  to.  the.  reeidnal  mag- 
netism of  tha  soft  iron  flsMimagnoto.  In.thls  case 
the  dynaiao  is  piaotioally  inaotive,  aa  tha  cnaia- 
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laliTe  prinoipto  dom  not  Mt  in.  If,  koweTor,  the 
■peed  of  the  azmatore  it  so  far  Moelermtad  m  to 
hriog  the  Sotemity  ol  the  earent  aboTe  the 
befote-meDtioiied  miniamm,  the  oamvUtiTe  aotion 
will  let  in ;  or  the  maohine  maj  be  put  into  full 
aetion  bj  tenmoiarilj  redofling  the  external  re- 
sistance. It  follows,  from  the  ahoTe  oonsidera- 
tions,  that  there  is  a  oeitain  external  resietanoe, 
whioh  will  serre  to  profnnt  any  glTttn  djnamo 


A,  oompoiind  pannanet^t  magnet;  B,  B,  jaw 
pieces;  G,  llTe-ineh  Padnotti  ring;  D,  eleotro 
magnet.  (One  of  the  oommatator  strips,  with 
its  oondaoting  wire,  hae  been  omitted  from  the 
diagram). 

maohinefrom  starting  into  fall  action  for  each  rate 
of  med,  and  this  limitins  reeistanoe  will  be  higher 
as  Qie  ooerdTA  force  of  the  metal  of  tiie  field- 
magnets  is  greater  |  but,  as  the  coeroiTe  foroe  of 
the  field-magnets  is  railed,  the  machine  approxi- 
mates more  and  more  nearly  to  a  magneto  machine, 
and  is  so  mnoh  less  serrioeable  as  a  pore  dynamo  or 
regeneratiye  machine.  The  apparatus  figured 
aboTe  unites  in  itself  the  principal  adyantegesof  a 
migneto  machine  and  dynamo  machine.  Whm  the 
armature  is  made  to  rotate,  and  the  external  circuit 
is  left  open,  a  oonsiderable  diif erenoe  of  potential 
arises  between  the  poles,  although  this  is,  of  course, 
not  so  great  as  would  haTC  been  the  case  if  the  soft 
iron  of  the  electro-magnet  were  not  so  placed  as  to 
form  a  keeper  to  the  permanent  magnet ;  and  this 
taitial  potential  is  sufficient  to  insure  the  efficient 
aotion  of  the  machine  eren  when  a  very  high 
resistance  ii  included  in  the  circuit.  When  a  fiye- 
candle  Swan  lamp  is  placed  in  circuit,  and  the 
machine  is  turned  with  the  full  force  of  one  hand, 
the  lamp  is  almoet  immediately  destroyed,  the 
thread  breaking,  and  Tolatilised  carbon  being  de- 
poiited  on  the  inside  of  the  bulb ;  but,  by  working 
tlie  machine  at  a  lower  rate  of  speed,  any  required 
temperature,  from  a  low  red  heat  upwards,  can  be 
reaaihr  maintained. 

By  keeping  the  carbon  thread  at  a  temperature 
somewhat  short  of  that  reqaired  for  its  rapid  de- 
struction, a  highly  actinic  and  intense  light  ii  pro- 
duced, and  thif  is  so  effectual  as  a  photographic 
illuminant,  that  when  the  lamp  was  plaoed  at  a 
disUafie  of  4ft  from  the  sitter,  a  bust  portrait  was 
readily  obtained  with  an  exposure  of  from  two  to 
three  seoonds,  a  1  B  lens  bemg  employed.  Here 
we  haTe  an  adyance  of  nearly  twenty  times,  as 
regard!  rapidity,  on  our  preyious  experiments ;  and 
iattead  of  thirty  cells  of  0roTe*s  battery,  a  machine 
which  ean  be  easiljr  turned  with  one  hand  is  used. 
Seyeral  determinations  gaye  us  from  200  to  800  as 
the  candle  power  of  the  lamp  during  the  experi- 
ment. It  will  be  understood  that  under  these  dr- 
cumstanfea  the  incandescent  lamp  will  not  remain 
effeetiye  for  a  yery  long  time ;  but  seyeral  experi- 
ments indicate  that  on  an  ayerage  from  fiftemi  to 
twenty  portraits  may  be  ma&  with  each  fiye- 
eandle  Imnp  as  at  present  sold.  Considering,  how- 
eyer,  that  m  most  casee  the  rupture  of  the  thread 
look  place  at  a  weik  point,  and  long  before  the 
%iiole  of  the  filament  nad  beeome  oonsiderably 
Ikttenuated  by  the  yolatOisation  of  carbon,  there  (s 
eyerf  reason  to  hope  that  as  the  manufacture  of 
the  lamps  is  improyed,  two  or  three  times  as  many 
exposures  may  oe  reckoned  on  from  each  lamp. 

At  the  present  time,  it  is  eyident,  from  yarious 
estimates  whioh  haye  been  made,  that  the  cost  of 
incandescent  electric  lighting  if  approximately 
equal  to  that  of  gas-lightmg ;  or  that  the  difference 
is,  at  any  nU,  not  yery  great.    If  it  oould  be 


made  practicable  to  work  incandescent  Umps  at  a 


moreased  consumption  of  electric  energy.  It  is, 
howeyer,  difficult  to  eoojeoture  as  to  what  body, 
oonsiderably  more  refractory  than  oarbon,  and  yet 
a  snffictently  sood  oonduotor,  we  may  hope  to  make 
ajaOahle:  bat  problems  seemingly  more  difficult 
than  this  haye  been  solyed  by  modem  research. 

Assuming  that  the  inoandesoent  lamps  are  finally 
sold  at  fifteen  pence  eaeh,  each  exposure  wiU  ooet 
rather  under  one  penny ;  but  if,  at  the  same  time, 
the  dorabiUty  of  the  lamp  is  inoreaaed,  the  coet 
WiU  be  notably  lemoned. 

It  must  be  remembered  that  the  experiments  we 
haye  described  were  performed  with  the  small,  or 
fiye-oandle,  Swan  lamp ;  but.  by  using  the  la^^ 
lamp,  and  a  proportionately  powerful  current, 
there  can  be  little  doubt  that  stillmore  satisfaotory 
results  might  be  obtained. 

Mr.  Peter  Mawdsley— who  was  with  us  when 
some  of  our  experiments  were  carried  out— sug- 

ried  that  in  many  casee  it  might  be  adyantageous 
employ  a  powerful  gas-l^ht  to  lower  the 
intensity  of  the  shadows  oast  by  the  electric  light. 
It  appears  to  us  that  the  incandeecent  lamp, 
actuated  by  such  a  hand  Paoinotti  machine  as  we 
now  descnbcL  would  form  a  yery  suitable  arrange- 
ment for  ODttcal  lantern  work. 
The  subjoined  out  represents  an  arrangement 
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which  we  found  oonyenient  for  mounting  Swan 
lamps,  the  conduotinff  wires  passing  tluroogh  the 
cork  of  a  wide  mouth  bottle.  The  bottle  forms  a 
protection  against  fragments  of  glass,  should  the 
lamp  fiy  on  the  powerful  current  being  suddenly 
passed  through  it. 

The  same  arrangement  would  probably  be  a 
moot  oonyenient  one  for  the  non-actiidc  incan- 
descent lantern,  a  ruby  or  orange  bottle  being 
einployed. 

We  hope,  before  lonff,  to  be  in  a  position  to  giye 
our  readers  some  useful  information  regarding  the 
use  of  the  Plants  secondary  battery  as  a  means  of 
producing  a  light  for  phot<^;^phic  purposes. 


HAOIC  MIBBOBS  OF  8ILTEBEJ) 
GLASS. 

AYEAB  or  more  ago,  the  scientific  world  was 
much  interested  in  the  yery  ourious  effects 
obtained  with  the  magio  mirrors  of  Japan,  and 
seyeral  suooeesfnl  efforts  were  made  in  Europe 
to  imitate  them,  the  material  employed  being,  as 
in  the  imported  artide,  metal. 

Beoently,  M.  Leon  Laurent,  an  optician  of  Paris, 
has  greatly  improyed  on  these  ourious  apparatus 
by  constructing  them  of  glass  a  material  which 
is  found  in  some  respects  much  better  adapted  for 
the  purpose  than  metal. 

M.  Laurent  has  succeeded  in  constructing  two 
series  of  the  apparatus  for  lecture  and  experimental 
purpoees:  (I)  Oompressed  and  onryed  mirrors; 
andr(2)  mirrors  of  yarious  thicknesses  and  forms 
(plane,  oonoaye,  and  oonyex),  heated  in  a  peculiar 
manner.  For  the  first  of  theee  he  uses  oommerciai 
glass  of  about  one  millimetre  in  thickness,  upon 
which  he  engrayes  deeigns  of  uniform  depth. 
Glass  thus  engrayed  is  more  fiexible  than  when  the 
designs  are  in  relief.  After  enaraying,  the  gUss  is 
silyered,  and  the  sQyer  is  polished.    The  mirror 


thus  formed  is  mounted  on  a  standard  with  tha 
necessary  accessories  for  manipulating  it.  (Pig.  1 .) 
The  following  is  a  brief  deecription  of  the  anange- 
ment,  aa  shown  in  the  figure : 

M  is  a  plane  mirror  silyered  on  the  oulsr  ear* 
face.  The  design  is  engrayed  on  the  baek,  and  ia 
consequently  inyisible  mthe  ordinary  state.  Tha 
mirror  rests  against  the  hollow  frame  or  dnnn.  T, 
which  is  moyable  on  the  piyots,  B  S.  A  is  a  bindiaif 
ring  lined  with  oloth  for  fixing  the  mirror  in  plana. 
There  are  three  of  these  mirrors,  one  being  oon- 
oaye, one  oonyex,  and  one  plane.  These  may  b« 
changed,  one  for  the  other,  at  will,  as  may  be  also 
the  rings,  A.    P  is  a  rubber  bulb  with  which  tha 


air  contained  in  the  frame  may  be  exhausted  or 
compressed.  At  Bis  a  cock  which  pvmits  the  ex- 
haustion or  compremion  to  be  maintained  for  eomo 
time.  B  is  a  special  cap,  haying  two  apertures,  O 
and  N.  and  which  is  substituted  in  the  lantern  for 
the  orainary  tube  th^t  holds  the  lenses.  The  aper- 
tures N  and  O  limit  the  siae  of  the  luminous  point 
and  restrict  the  diyergent  fascicle.  Fioally,  ia 
front  of  the  oap  B,  and  the  aperture  N,  are  aeen 
two  carbons,  between  whioh  is  produced  the 
electric  light  designed  to  illnminate  tne  mirmr. 

The  apparatus  thus  arranged  is  manipulated  aa 
follows:— 

The  cap  B  is  plaoed  in  front  of  the  light 
support,  and  at  about  one  metre  away  from  it,  and 
the  magic  mirror  is  plaoed  at  about  two  metrea 
from  the  oap.  The  screen  is  set  up  near  the  light* 
thus  making  it  about  three  metres  distant  from  tho 
mirror.  Thus  arranged,  if  the  mirror  be  left  at 
rest,  it  giyes  on  the  screen  only  a  white  light,  with- 
out any  figure  or  design.  But  if  the  bulb  be 
compressed  with  the  hand  so  as  to  oompress  the  air 
in  the  hollow  frame,  the  glass,  M,  becomes  oonyei^ 
and  there  is  thrown  on  the  screen  a  block  and 
magnified  image  of  the  inyisible  design  engrayed 
on  the  back  of  the  mirror.  On  remoyal  of  tha 
premure,  the  mirror  assumes  its  former  shape,  tha 
imsge  becomes  white,  and  the  design  disappears. 
It  shoold  be  remarked  that  it  is  not  absaluto^ 
neceesary  to  use  the  electric  light;  for  tha 
oxy  hydrogen  light,  or  eyen  a  good  keroeene  Umo 
(and,  under  some  circumetanoee,  sunshine)  will 
answer  just  as  well.  Ia  all  cases,  theee  experi- 
ments are  yery  curious,  and  it  is,  indeed,  truly 
tnagieal  to  see  these  mirrors,  on  whioh  no  design 
can  be  perceiyed,  reprodnoe  on  the  screen,  through 
the  simple  compression  or  exhaustion  of  the  air, 
the  most  yaried  figures,  such  as  flowers,  animals, 
arabesques,  &o. 

In  the  second  kind  of  apparatus^  M.  Laurent 
hu  obtained  another  property  of  miirors  threngh 
the  diUtobUity  of  glass  by  h«at.  In  this  form  of 
tlie  mirror  he  substitutes  ordinary  silyered-glaaa  of 
commerce  of  about  four  millimetres  thickness  for 
the  engrayed  mirror,  M.  The  implements  for  pro- 
ducing the  figuree  oooaist  of  metal  discs,  on  whidi 
are  formed  the  designs  in  relief,  like  the  one  abown 
at  0.  One  of  these  is  heated  to  a  point  where  it 
oan  be  just  touched  without  burning  the  hand,  and 
then  applied  to  the  silyered  pert  ef  the  mirror, 
when  tne  designs  will  immediately  exhibit  them- 
selyes  in  white  on  the  screen.  As  the  mirror  be- 
comes heated  by  the  appUoation,  a  cold  disc  ia  sub- 


stituted for  the  hot  one,  with  the  result  of  giying 
on  the  screen  a  design  in  black.  By  plaoing  iwo  m 
the  figured  discs,  one  of  them  oold  and  the  < 


hot,  on  the  mirror,  two  imtges  may  be  obtained  ~ 
one  white  and  the  other  hlaiBk.  The  thirkaese  of 
the  glam  makes  no  difference  in  these  experimenta ; 
nor  does  the  yamish  whioh  protects  the  silyering 
haye  any  effects  on  the  resulta.  AsthemetalUe 
dies,  with  figures  in  relief,  are  pretty  expensiya, 
there  may  be  substituted  for  them  designs  aiada 
as  follows : 

Take  an  ordinary  yisiting  oird,  and  tracg  upon 
it  any  design  whateyer ;  then,  with  a  pin,  prtok 
through  all  the  lines  of  the  drawing  ao  as  to  oara 
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JtnkT.lif  tlifla. 


i  gHing  il  oat  aa  rtfoised  In 

rol  iftMa  nqoiMd  is  a  ffiYvn 

.ift  tlM«i«M^  «n  of  tlM  MigiB*,  iritbont 

^  thft  (TCBl  vwiAtioni  in  boikr  preirafe  that 

'    itlMboa«riB4flaalanlinoapMity. 

▲  tarn  boQar,  like  a  i^he«l,  aconmnUtet  power 
wbtin  n  wonU  otb«rwiM  be  waited  in  part,  and 
leipoade  to  mddea  demands  for  it,  for  a  time  at 
kMK,  'Witboiit  mooh  apparent  diminntion  of  its 
ibvee* 

As  rMarda  ttie  material  for  boilers,  and  ohaiao- 

tor  el  tne  workmanship,  there  need  not  be  any 

.  grtat  differeneee ;  all  should  be  as  nearly  perfect  as 

po«fl>le.    A  boiler  that  is  strong  enongh-majbe 

■dd  to  be  as  strong  as  it  is  worth  while  to  make  it, 

*  no  msttBT  how  oonstmoted ;  but  a  boiler  may  be 
stiong  enongh  when  new  and  yet  not  be  strong 
enongh  to  withstand  with  safety  to  a  good  old  age 
the  weakening  inflaenoes  of  corrosion,  nneqoal  ex- 
pension,  the  springing  of  the  iheets  from  their 
o.iginal  shape  by  pressure,  and  the  strains  from 
bouer  attanhtnents. 

Theoretieally  and  praetioally  onr  boilers  are 
Ample  in  strength  when  new,  but  in  the  oonrse  of 
time  the  inflaenoes  referred  to  haye  in  many  oaies 
■0  operated  on  the  boiler  that  it  is  found  to  be  in 
.  parm,  both  theoretioally  and  praetioally,  too  weak. 
Whece  the  metal  is  |  or  3-16in.  thick  originally,  it 
is  found  to  be  perhaps  less  than  than  |in.  thick  in 
places ;  and  at  others,  where  the  thickness  has 
decreased  but  Tery  little,  cracks  or  furrows  are 
more  or  less  dereloped,  caused  by  expansion  and 
oontraotion,  or  other  strains  that  spring  the  sheet 
—I  refer  to  the  shell  of  the  boiler  and  not  the  fire- 
box—and this,  too,  before  the  boiler  has  been  in 
service  half  its  natural  lifetime. 

Patching  or  replacing  these  defective  sheets  then 
begins,  j^robably  too,  at  a  time  when  it  is  most 
incouTenient  to  do  it. 

Testing  a  large  number  of  boilers  by  hydraulic 
pressure,  that  have  been  in  service  a  number  of 

•  yean,  as  they  came  to  the  shop  for  repairs,  oon- 
vinoes  me  that  the  margin  of  safety  between  the 
ordinary  pressors  carried  and  that  neoessary  to 
produoe  rupture  in  the  weakest  place  is  un- 
pleasantly narrow,  in  the  case  of  many  old  boilers 
ut  service  on  the  roads  in  this  country. 

At  the  base  of  the  dome  seems  to  be  the  weskest 
'  point  in  many  old  boilers,  insufficiently  braced,  as 
far  as  my  observation  goes.  Much  improvement 
has  been  made  of  l»to  years  in  increasing  the 
strength  of  boilers  by  the  use  of  thicker  sheets,  a 
better  plan  of  joints  and  seams,  and  better  braciofc ; 
but,  as  a  rule,  there  is  still  room  for  improvement 
in  that  direction. 

Our  Bnglish  friends  are  far  ahead  of  us  in  the 
sfamigth  of  their  boilers.  We  think  they  go  to  the 
extreme  in  nsin^  butt.ioints,  outside  and  ioside 
. -we&t-pieoes,  drilJmg  and  reaming  all  rivet-holes, 
and  m  the  thickness  of  plates  used,  &o.  And 
peihaps  to  a  oertain  extent  they  do ;  yet  I  am 
satisfied  that  if  we  imitate  them  a  little  nearer  in 
the  tUekness  of  plato  for  the  sh<»ll  of  the  boiler, 
and  strengtlMniBg  the  base  of  the  dome,  it  would 
be  a  peyinif  inveetment  in  the  matter  of  durability 
«nd  lessenmg  the  cost  of  repairs. 

As  a  rule,  the  metal  used  in  the  shell  of  our 
boilers  is  not  thick  enough ;  not  that  the  boiler  is 
defieisnt  In  strength  to  withstand  the  steam  pressure 
with  perfect  safety  when  new,  or  that  the  seams 
•are  not  strong  enough,  but  there  is  a  want  of  stiff- 
ness or  rigidi^  about  it.  In  other  words,  the  shell 
of  the  boiler^  is  net  as  strong  proportionatdy  as 
the  other  parts  of  the  engine,  and  it  is  generally 
ihe  first  among  the  expensive  parts  to  require 
repairs. 

When  the  diameter  of  what  was  considered  a 
iairge  boiler  some  years  ago  wa»44in.,  thetiiiokness 
of  the  sheets- was  seldom  or  never  less  than  g  of  an 
inch.  Now^  when  the  common  size  for  a  large 
engine  is  64in..  the  thickness  is  seldom  more  than 
7-16  of  an  inch.  The  diameter  has  been  increased 
22 per  cent,  while  the  thickness  of  the  sheets  has 
only  been  increased  about  16  per  cent. 

Consider  that  the  steam  pressure  has  also  in- 
•  creased  with  the  {norsase  in  the  diameter  of  the 
boHer,  to  the  extent  at  perhaps  8  per  oent.,  the 
4hkkness  #or  the  sheets  for  the  shell  of  a  64-in. 
boflershonld  be  half  an  inch,  to  be  as  strong  pro- 
'portioaately'astbe44«in.  boiler,  when  that  was  the 
general  sise  In  use. 

The  "Belpair  "  bdler,  extenslvdy  need  in  loco- 
motives in  Europe  with  very  good  results,  has 
heretofore  been  but  little  used  in  this  country. 
.  The  Bogers  toeomotive  and  maehine  works  have, 
however,  built  several  of  these  boilers  within 
4he  past  year  for  the  Denver  and  New  Orleans 
Baihoad. 

The  Belpair  boiler  has  an  ardied  erown-sheet 
supported  by  radial  stoy-bolts  from  the  shell, 
with  no  crown  bars.  A  number  at  plugged  holes 
are  located  along  the  sides  for  the  introduction  of 
n  hose  nocsle  for  washing  the  mud  off  the  crown 


olnimed  that  the  lesnlts  have  been  very  saiisfae- 
tory. 

AsUght  curve  or  oval  in  the  shape  of  "the  orown 
head,  or  a  slope  backward,  would,  I  think,  be  an 
improvement  m  allowing  any  loose  deposits  on  it  to 
work  off  and  pass  down  to  the  mud  ring.) 

The  Hhode  Island  Looomotire  Works  bniHtwo 
of  the  Belpair  boilers  for  burning  anthradto  coal 
for  the  Stote  Line  and  Sullivan  Bailroad  in  1877.  a 
tracing  of  which  I  inclose,  which  was  kinaly 
famished  me  by  Mr.  J.  A.  Durgin,  the  superin- 
tendent of  those  works. 

I  have  failed,  however,  in  my  efforts  to  obtain 
any  information  from  the  parties  using  these 
engines,  as  to  how  the^  oompared  with  those 
having  boilers  of  the  ordinary  type ;  but  I  leam 
from  Mr.  Durgin  that  so  far  they  have  given  entire 
satisfaotion. 

The  oonneotion  dieets  between  the  firebox  shell 
and  the  cylinder  part  of  the  Bdpair  boUer  should, 
in  my  judgment,  be  made  of  thicker  plates  than 
the  other  parts  of  the  boiler ;  otherwise  they  would 
be  liable  to  furrow  on  the  inside  at  the  short  ourves, 
from  unequal  expansion  and  contraction.  Expe- 
rience has  shown  that  witi^  light  plates  furrowing 
manifests  itself,  sooner  or  later,  in  sheets  of  that 
form  oonnecting  the  two  parts  of  the  boiler. 

Where  water  is  used  that  deposits  Uttle  or  no 
scale  on  the  firebox  sheets,  the  Belpair  or  any 
similar  plan,  without  crown  bars,  would,  perhaps, 
show  but  little  superiority  over  the*  common  plan 
in  evaporation  or  dorabiUty,  if  the  crown  bars  are 
high  enough  above  the  sheet— say,  Uin.  or2in. — 
to  permit  a  free  circulation ;  buc  in  the  case  of 
water,  such  as  is  used  in  a  large  proportion  of  the 
boilers  in  service,  containing  lime  and  other  im- 
purities which  is  deposited  in  the  form  of  scale  on 
the  inner  surface  of  the  boiler,  it  would  seem  that 
the  boiler,  having  the  least  area  of  surface  where 
this  deposit  on  it  would  have  an  injurious  effect, 
would  be  the  best ;  other  things  being  equal. 

Where  bad  water  is  used,  the  difference  between 
the  two  plans  of  boUer,  it  seems  to  me,  is  this :  In 
the  one  having  crown  bars  the  whole  of  their 
surface  affords  area  on  which  the  deposits  of  scale 
are  formed.  They  are  not  heating  surface,  and 
the  deposits  on  them  would  do  no  harm,  except 
that  when  they  became  heavy  more  or  less  of 
the  scale  breaks  off  and  falls  on  the  crown 
sheet,  preventing  the  water  at  such  places  from 
coming  in  direct  contact  with  the  sheet,  snd  if  not 
promptly  removed  the  sheet  becomes  overheated, 
and  in  time  "bags*  down  between  the  bolts, 
making  a  pocket  in  which  additional  scale  falling 
from  the  crown  bars  is  held,  and  the  evil  increased. 
In  the  case  of  the  boiler  having  no  crown  bars, 
this  source  of  evl  does  not  exist  to  so  great  an 
extent,  and  in  that  particular,  at  least,  it  is  the 
best. 

Now,  if  we  assume  that  a  orown  sheet,  72in.  by 
46in.,  is  supported  b}r  crown  bars,  14  bars  made  of 
two  pieces  of  5  by  |  iron,  will  be  required.  These 
have  their  outer  and  inner  surfaces  in  contect  with 
the  water.  Each  bar  (pairs)  has  a  surface  of  about 
1,000  square  inches  of  surface  exposed  to  the 
deposits  of  the  impurities  in  the  water,  in  addition 
to  the  surface  of  tne  sheet  itself,  and  that  of  the 
braces  and  stevs  that  may  be  rituated  directly  over 
it  and  below  the  water-line. 

In  the  case  of  a  crown  sheet  of  the  above 
dimensions  steyed  by  bolte  to  the  outer  sheets  of 
the  boiler,  about  126  bolte  lin.  in  diameter  would 
be  required.  If  the  depth  of  water  carried  over 
the  orown  sheet  averaged  12in.,  the  sorfacs  of 
these  bolte  exposed  to  ^posite  of  scale  would  be 
4,747  square  inches,  or  only  33  ptr  cent,  of  the 
surface  presented  by  orown  bars. 

From  this  it  is  ssf  e  to  conclude  that  the  orown 
sheet  steyed  by  bolts,  without  the  use  of  orown 
bars,  will  receive  only  about  one-third  as  much 
of  this  detached  scale  falling  from  the  surfaces  of 
the  bolts,  and  bracing  directly  over  it,  as  the  one 
supported  by  orown  bars ;  and,  as  the  detached 
scale  falling  from  the  crown  bars  and  braces  where 
the  water  is  very  impure  is  a  troublesome  and 
expensive  matter,  the  question  of  reducing  the 
dead  surfaces,  as  they  might  be  called  where  these 
depoate  are  formed,  to  the  lowest  practical  point, 
is  one  that  seems  to  me  worthy  of  more  considera- 
tion than  is  generally  given  to  it 


SdENTIflC  mWB. 


Frenervinff  Tennt.—For  the  oonservation  of 
yeast  the  following  has  been  recommended  in  the 
Chemical  ^eei^t^:— *'The  thick  portion  of  the 
ysast  Is  filled  into  a  champagne  bottle,  and  on  top 
of  it  is  ponied  about  2iom.  of  olive  oil.  The  bottle 
is  then  closed  by  tying  a  bladder  over  ito  t<^,  and 
in  order  to  protect  it  from  explosion  a  pin  is  put 
through  the  bladder.  So  the  yeast  will  xeep  well 
for  a  long  time  if  kept  in  a  cold  place.  Yeast,  if 
mixed  mth  about  one-eighth  of  pure  (glycerine, 
also  keeps  well  for  some  time  if  kept  in  a  oooi 
place." 

Tins  National  Association  for  the  Promotion  ef 
.    „  ^  ^         ,  Social  Science  will  hold  th«ir  CJongress  at  Netting 

with  the  common  form  of  boiler ;  but,  so  far,  it  Is  |  ham  from  the  20th  to  the  27th  September. 


The  water  nsed  In  them  is   said  to  be     .„ 
bad,   but  they  have  net  yet  been  In  use  long 
gh  to  determine  their  advantages  as  compared 


TO  No.  2434  of  the  AtUmemiteKe  JHukudkUn, 
Dr.  Vogelof  Fotsdamoontribntss  «osse<ob- 
servationscn  the>fipeotnnB  of  Oomet  Wells,  in 
which,  foUowIng  Dr.  Oopeland  and  Mi.  htkut 
in  the  Dun  Eoht  oiroular  62,  he  calk  ntisntteBto 
a  remarkable  bright  line  oorreeponding  to 
sodium  line  D.  Thia  notable  fentnre  in  the 
spectrum  of  the  comet  has  been  seen  by  Drs. 
MoUer  and  Kempf ,  in  company  with  Dr.  Vogel, 
and  also  by  Frof.  Brediohin,  and  others  at 
Moscow.  Since  1864  about  twelve  eometo  have 
been  epeotroaoopically  examined,  bat  Wells' 
comet  appears  dtffeEent  to  all,  as  ito  propsrM^t 
proceeds  piinoipallf  from  inomdeaeent  mfou 
of  sodiom,  and  it  is  consequently,  in  Dr.  Vogel's 
opinion,  among  the  moet  interesting  anbleeto^ 
observation  in  the  new  department  of  epesinun 

lalysis. 

We  ^understand  that,  deapito  ibe  nmtmmr 
mentemade  by  the  daily  pneas,  the  re  tits  ^  lbs 
recent  edipse  expedition  amoont  to  Tety-MtHe 
beyond  what  was  expected,  and  throw  nought 
whatever  on  the  so-oaUed  dissooiation  Df  the 
elemento. 

Baron  Dembowekl's  double  star  obaeruatkws 
are  to  be  published  under  the  superinfendenee^f 
Prof.  Sobiaparelli,  in  the  Atti  della  Boale  Aees- 
demia  del  Liocei.  They  will  ooenpy  about  three 
or  four  volumes. 

The  Emperor  of  Brszll,  in  a  telegram  to  the 
Academy  of  Soienees  of  Paris,  reporto  that  Comet 
Wells  was  seen  on  June  17  at  Rio  de  Janeiro, 
and  that  three  days  later,  thenuolens  was  scry 
bright,  and  the  tail  45''  long.  As  to  the  latter 
statement,  it  is  legitimate  to  suppose  then  may 
be  an  error  in  the  telegram. 

Besides  the  transit  of  Yenns  observations  in 
December,  other  efforte  will  be  made  to  deter- 
mine independently  the  solar  parallax,  Mr.  Gill 
having  arranged  for  corresponding  observatiocs, 
to  be  made  at  several  places  in  boUi  bemiephens, 
of  tbe  minor  planeto  Victoria  and  Sappho,  the 
former  of  which  will,  when  in  opposition  on 
Aug.  24,  be  distant  -89  of  the  earth's  mesn 
distance  from  the  sun,  and  the  laiter  be  within 
*85  on  September  24.  In  the  AatrtmomMf 
Nachrichten,  Mr.  Gill  gives  a  list  of  the  proposed 
comparison  stars. 

Messrs.  Lon^rmanshave  Issued,  under  the  title 
of  **  Studies  of  VenuB*  Transits,"  tboee  portions 
of  Mr.  Prootor*8  **  The  Univeree  md  tbe  Cobids 
Transito"  which  relate  to  the  transit  of  1882 
and  to  that  of  1874.  Some  of  this  matter  is  out 
of  date,  but  all  that  relates  to  the  coming  transit, 
and  to  the  oompatison  between  that  and  the 
transit  of  1874  is  as  trustworthy  as  when 
originally  publiahed  in  the  Monthly  J^Uka. 

Messrs.  Crosby  Lookwood  and  Co.  have 
ls»ned  Mr.  Michael  Be? nolds'  book  on  Cod- 
tinuous  Brakes.  It  contains  illustrations  snd 
disoriptions  of  all  tiie  best  known  brakes^  with 
acconnte  of  the  varicns  trials.  We  shall  take 
an  early  opportunity  to  noiiee  it  at  length. 

We  have  received  Vol.  III.  of  the  '« OeeUgy 
of  Wisconsin,"  aeoompanled  by  an  atlas  eif 
maps.  It  is  a  portly  volume  of  about  760  large 
ootovo  pages  and  nnmerous  platee,  asaay  of 
them  ooloured,  and  is  an  exealient  exaiaplrcf 
how  thoroughly  the  Ameroians  do  the  work  of 
surveying  their  enormons  country. 

Dr.  E.  Bemsis  has,  it  is  said,  left  a  Isr^ 
sum  of  money  to  found  an  astronoileal  obssr- 
vatorr  in  his  native  town  of  Bamberg.  He 
has  also  bequeathed  the  observatory  his  lOin. 
refractor,  and  some  other  instruments. 

The  Darwin  Memorial  Fond  aaoofs  to 
about  £2,600,  and  the  mamodal  will  take  tbe 
form  of  a  marble  stotue,  to  be  placed  la  the 
^arge  hall  of  the  new  Natoral  HIsitery  Mumsb 
at  South  Kensington. 


The  Panama  Star  of  June  8th,  flivts  save 
news  which  should  be  of  ecnsiderable  iatssist 
if  true.  In  repairing  the  eable  of  the  W^ 
Coast  of  America  Telegraph  Co.,  the  bftakwse 
found  some  400  nautical  mile  south  of  ChoriBof, 
off  Point  Peeoadero,  in  a  depth  of  abootW 
fathoms.  The  cable,  when  grappled,  bioiqiftt 
up  grreat  ma^es  of  trunks,  roots,  and  bia&ctos 
of  trees,  and  the  qnentlon  is,  how  came  the  tseti^ 
there  P  as  Indian  tradition,  like  history,  itiUmt 
18  to  any  great  oonvolsion. 
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iftSiMeioB'tiaook  out  for  the  Utitnde  6V* 
W.  1W  eagle BN8  «  SS^SO',  the oo-letHnde. 
jl&lithedireelkinoftheBMridien,end  T  ia  the 

iRiipty  to  **  J.  C.  L.'i"  next  qnerj  (47295,  p. 
387)»  the  dedmel  of  the  jeer  ie  ciloaleted  by  the 
i«j  ^Bm^  ptoeew  of  diTidtng  the  namber  of  the 
ia^  of  the  year  (rappoeed  to  begin  at  noon  on 
rl«^bj  366-242.  Thw,  what  fraction  of 
r  ia  It  at  noon  on  July  14th  P  July  14th  is 
ih  da/  of  the  year,  and  194  di?ided  by 
\  win  oe  ftmnd  to  be  *6312.  Hence,  any 
aMMBitated  to  have beenobeerred  1882  5312 
\  haTe  oeeaned  at  noon  on  July  14th  of  the 
fnaat  year    and  so  en. 

The  anawer  to  qnery  47314  (p.  388)  entirely 
^mmdrn  vpoa  the  partioolar  body  to  which 
**<Mfo'*  rafea  the  Earth'a  rotation;  beeaose 
vUa  wttli  lefoenee  to  any  fixed  star  she  rotates 
'  aaa  on  her  own  axis  dnring  the  year ;  as  re- 
to  the  Son,    she  only  toms  ronnd   366 


Hub  is,  pretty  evidently,  beoaase  she 
it  lafolTing  nmnd  the  Son,  and  that  henee  the  Son 
appemto  be  moriag  (in  the  opposite  direotion) 
■■nag  tbs  htflnitely  distant  fixed  stars.  When, 
flMnfofo,  any  meridianr-say  that  of  Qreenwioh— 
Is  ■yndironoQsly  opposite  to  the  Sim  and  a  fixed 
8lar,  at  apparent  noon  on  any  giren  day,  when 
tte  teiiestilal  rotation  again  brings  that  star  on  to 
tte  meridian  the  next  day,  the  Son  will  seemingly 
haTe  moved  nearly  two  of  his  own  diameters  to 
As  Best,  so  that  the  Earth  will  haye  that  piece 
man  to  torn  npon  her  axis  before  oor  lappoeed 
flaliooagainoomesnptohim.  '*Cymro"  will  find 
ttia  all  illnitrated  and  explained  at  length  on 
pu  606  of  yonr  Xth  Volume. 

With  a  preliminaiy  protest  against  the  too 
Jatteriug  terms  in  which  "  Orderic  Vital "  refers 
to  me  In  the  final  paragraph  of  letter  20242  (p.  402), 
X  would  say  that,  aa  soon  as  I  haye  a  little  leisiire, 
IshaU  be  nappy  to  do  what  I  ean  to  render  in- 
triWgible  the  pnndples  on  which  the  obeeryations 
of  tM  coming  transit  of  Venos  will  be  made. 

If  (as  aUegedin  letter  20249,  p.  404)  Oaptain 
Kewton  really  "  haa  disooyered  the  canses  which 
legolata  the  wind  andweather  .  .  .  andthat 
wtth  proper  appliances  at  his  diiposal,  he  can  cor- 
leetly  forecast  the  weather,  the  world  oyer,  for 
jsara  In  adyance,"  I  can  only  say  that  the  soooer 
the  Goyenment  shnts  up  the  Meteorological  Oflloe 
aad  snbeidises  Captain  N.  to  reign  In  its  stead,  the 
'  "      for  the  interests  of    the  British  nation 


Moon's  Orbit  Is  perpetually  shifttog  ronnd  on  the 
Ecliptic  in  the  opposite  direction  to  that  in  which 
•he  is  trayellin^  (and  this,  be  it  noted,  at  a  rate 
which  is  not  uniform) ;  that  her  line  of  apsides  (or 
her  perigee  and  apogee)  goes  right  roond  the  heayens 
in  a  little  less  than  nine  years,  and  that  the  eooen- 
tricitgr  of  her  Orbit  is  yery  appreciable,  indeed ; 
that,  in  fact,  neglecting  further  detail,  her  path  in 
the  sky  is  a  most  complicated  one,  consisliDg  of  a 
series  of  fepirals,  contamed  within  a  sone  extending 
nearly  6®  9'  on  each  side  of  the  Ecliptic,  and  yary- 
ing  most  materially  both  in  direction  and  yelodty, 
it  will  be  easily  teen  that  her  change  both  in  Bight 
Ascension  and  Declination  must  be  of  a  perpetual 
and  most  yaried  character. 

A  Fellow  of  the  Boyal  Aatronomioal  Society. 


UaHke  most  prophets,  howeyer,  Captain  Newton's 
would  see     *     '  -     -    -      . . 


SAWTB&'S  VABIABLB  STAB  V  OVBXU- 

om. 

[20261.1 -Thx  yery  interesting  notice  of  Mr. 
Cnandler^i  discoyery  of  the  short  period  of  Mr. 
Sawyer*s  yariable  D.M.  +  1*34'0B<^  leads  me  to 
forward  to  you  a  small  chart,  by  which  it  may  be 
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easily  found  by  those  of  your  readere  who  care  to 
look  for  it  The  chart  is  taken  from  the  "  Urano- 
metria  Argentina  "  of  Dr.  Gk>oId,  and  as  it  is  the 
copy  of  a  copy,  there  may  be  slight  inaocnrsciee ; 
but  it  will  be  correct  enough  to  allow  of  the  star 
beiog  found  easily  with  the  aid  of  an  opera-glass. 

The  history  of  this  star  is  yery  brief.  Its  yaria- 
tion  was  suspected  by  Dr.  Gould  first,  who  fixed 
its  limiU  at  half  a  maffnitude  6  0  to  6*5.  Its  B.  A. 
-«  17ta.  10m.,  and  its  Decl.  +  l^'  21'  for  1876.  Mr. 
Sawyer,  in  1881,  found  a  period  for  this  star.  He 
made  its  period  D.  5  24.  Mr.  Chandler  now  giyes 
its  period  as  D.  0  83,  aa  giyen  in  your  "Scientific 
News." 

I  made  some  obseryatlont  of  this  star  in  May, 
which  led  me  to  belieye  that  the  period  giyen  by 
Mr.  Sawyer  could  not  be  correct.  Here  are  my 
obeeryations  -.— 

May  14  *  64 

„    16  6-8 

,»    16  fainter. 

„    18  llih.   60 

19  lljh.   69 


seem  to  be  cenflned  to  his  own 
atry ;  although  it  seems  odd— to  say  the  least  of 
it— that  the  name  and  fame  of  a  man  possessing 
tfca  ^nasi-miraculous  powers  of  pieyision  asserted 
for  him  should  be  so  utterly  unknown  beyond  New- 
CMlle.  Mr.  MitcheU^s  claim,  though,  for  this 
Northern  Dght,  seems  to  me  to  partake  altogether 
of  the  character  of  what  is  called,  in  society  slang, 
^'rather  a  large  order."  **  You  may  as  well,"  sajs 
As  schoolboy  whose  ethics  are  a  little  hazy,  '*  tell 
a  Mol  'on  at  once ! " 

To  reply  to  query  47347  (p.  412)  in  extenso  would 
laooireaDretty  long  article,  instead  of  a  paragraph 
at  the  end  of  a  letter  written  in  the  yery  extienuty 
of  baste :  but  I  may  just  say  here  that  the  inclina- 
tion of  the  Lunar  Orbit  to  the  Earth's  Equator  is 
a  yery  material  factor  in  her  diurnal  change  in 
BecHnation.  Tobeffinwith,themeanyalneof  the 
tncHnation  of  the  Orbit  of  the  Moon  to  the  Ecliptic 
Ii6<*8'42';  but  sometimes  it  wiU  be  inclined  to 
oor  Equator  at  this  angle  more  than  the  Obliquity 
of  the  Ecliptic,  and  sometimes  at  6^  8'  42"  lets. 
Here  Is  a  preliminary  tource  of  considerable  yaria- 
tum  in  the  total  difference  in  her  deolinatioo. 
Then,  again^  when  she  is  crossing  the  Equator, 
hsr  moyement  in  her  Orbit  tells  most  in  changing 
her  declination :  and  when  she  is  moying  paialld 
with  it  obyiously  has  the  least  effect  inaoiog  so. 
And,  further,  when  she  is  in  perigee,  her  motion 
it  BotaUy  more  rapid  than  wh«n  she  is  in  apogee. 
If,  then,  we  consider  that  the  line  of  Nodes  orthe 


21 
22 
26 


60 
6  6 
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My  obseryations  were  then  necessarily  discon- 
tinued. These  obseryations  were  all  made  with  an 
opera-glass. 

The  new  yariable  lies  l^**  N.  of  41  Ophiuchi.  This 
star  nearly  marks  the  Equator.  It  is  the  second  of 
a  delicate  curye  of  flye  stars,  the  first  of  which  is 
0  Ophiuchi,  while  the  third  is  30,  the  fourth  23, 
and  the  fifth  the  big  star  pOpbiuchi.  Mr.  Saw- 
yer's new  yariable  will  be  U  Ophiuchi. 

T.  B.  Eapln. 


7  VIBQINIS,  a  VIBaiNIS,  70  OPHnXOHI, 
0A8TOB,  d^. 

[20262]— YxBT  few  measures  of  the  small  and 
distant  comet  of  7  Yirginis  haye  eyer  been  made, 
owiog  probably  to  its  faintness  and  present  dis- 
tance from  the  bright  stars,  as  7  has  usually  been 
measured  in  twilight  or  dayUght.  It  is  an  inte- 
resting object,  howeyer,  from  the  fact  that  about 
200  years  ago  it  and  the  binary  formed  a  fairly 
close  triple  star,  though  of  course  none  of  the  tele- 
scopes then  existing  were  capable  of  showinft  it  as 
sucn.  Sir  W.  Heraohel  does  not  mention  it  in  his 
obeeryations  of  7  from  1780  to  1803,  though  Its 
distance  from  the  briaht  stars  was  about  63"  in  1 780 
It  is  first  noted  in  Sir  John's  first  Catalogue  as  a 
15m  star  at  90<»  Hh  60"  +  (1826*2),  and  is  alluded  to 
in  his  4th  and  7co  Catalogues ;  but,  as  in  the  case 
of  the  first  Catalogue,  the  data  are  mere  e«tima- 
tioDs.  Smyth  als'^  alludes  to  it  in  ttie  **Cvol<»" 
and  '*  Spec  Hart"  H,  measured  the  angle  (88  5*") 
in  1832  4  with  the  6in.  Tolley,  and  remarks  <*ex* 


oeedingly  dtificult,"  but  he  did  notmeasjin  the 
distance ;  Lamont  measured  the  distance  (8^  6$  ia 
1838*4  with  the  llin.  at  Munich,  but  not  flieysagle. 
The  only  complete  and  other  measorss  I  know  of 
are  0's,  88  0°:  102*78" :  1880  27  (3>i),  magmtede 
11  6  £ :  the  souihem  star  (B)  of  the  binary  ptir 
being  tsken  as  the  initial  point.  This  faint  star 
has  been  distinctly  seen  by  Mr.  Ward  and  mjsslf 
with  3in.  aperture.  There  is  a  9i«  star  (Arg. 
(-  V>  2600)  about  28G"  *  a  litUep  7. 

a  nrginU,  In  Monthly  Not.  XL.  p.  617.  Mr. 
Bnmham  menUons  a  faint  (12~  2^  compenkw  to 
Spica  at  82-9° :  144-8"  :  (1879-2.)  This  minute  star 
was  disooyered  by  Mr.  Ward  of  Belfa^  (and 
independenUy  by  myseU),  in  April  1874 :  bothd  us 
usina  Sin.  refractors.  It  is  a  much  fainter  aad 
clos£  object  than  Smith's  sttf  at  62« :  360".  Smyth 
says  of  Spica,  **  This  beautiful  star  is  m  a  dssr 
dark  field,  and,  in  a  manner,  insulated,  for  it  has 
no  cinnet  nearer  than  the  one  described." 

70  Ophiuchi.  This  interesting  binary  has  two 
distant  companions,  alluded  to  by  Smjth,  bat 
first  measunSbTSe.  He  giyes  a  ll«.  (1)  216 W 
:  87  514";  b  12-  (li)  67  2^—  1866*627.  8e  nn- 
fortunaUly  omitted  to  measure  the  distance  ol  *. 
The  only  other  measures  I  know  of  are  HI,  e 
197*84°:  71*304";  549  69o  :  87*209":  1878*84.  ffl. 
calls  them  both  about  IS"  S ;  but  this  •?«»«?*•}• 
certainly  too  low,  as  they  ate  both  easUy  yiiiMe 
withaOJin.  refiector.    If  a  is  fixed,  its  place  in 

1878  should  haye  been  about  229*  :  76",  instead  of 
the  obseryed  position.  If  Se's  measures  of  a  we 
oorrect,  and  1  haye  no  reason  to  doubt  thsir 
accuracy,  the  motion  of  the  small  star  it  y«9 
remarkable.    It  should  be  carefuUy  obearyed. 

CoMtor.  H  and  80  measured  a  yery  distent  com- 
parison to  Castor  on  one  night  in  1823,  findiag 
•i24-25°  :  177114",  "measures,  perhaps,  a  Uttle 
inaccurate."  Smyth  aUoded  to  this  as  *' another 
yery  small  acolyte  at  a  distance,  in  the  «.p.  quad- 
rant of  the  field,"  to  which  Mr.  Chambers,  m  his 
new  edition  of  the  «'  Cycle  "  adds,  "  [whidi,  how- 
eyer, appears  to  haye  no  ph? sieal  connection  wift 
the  primary :  at  least  the  alteration  in  angle  aad 
distance  are  so  small  in  half  a  century  as  to  seen 
acddental."]  I  do  not  remember  any  meuure. 
of  this  object  which  could  warrant  this  strange 
statement.  If  no  change  has  occurred,  the  pve- 
sumption  would  be  that  this  small  star  it  physicaUy 
connected  with  Castor.  I  should  be  glad  to  hear 
of  any  recent  measures  of  this  star. 

With  regard  to  some  of  the  stars  mentioned  m 
Mr.  Perry  s  interesting  and  yaluable  communi- 
cation (letter  20181.  p.  319),  I  would  remark  that 
his  dUtanoe  of  2  1777  (by  a  misprint  1772)  is  con- 
siderably too*  small.     HI.  gives  230  10^  :  3-450^. 

1879  40.  In  3  224  and  35o  the  measures  attributed 
to  3  are  De*s.  De*s  distaooe  of  n  Coronse  in  1875 
should  be  0*86",  and  Mr.  Perry^s  distances  of  : 
Heroulis  are  too  small.  In  1875,  I  found  a  14* 
companion  to  a  Serpentis  (xVi*  16««  +  I**  19')  at 
about  40'  distance,  which  I  should  be  glad  if  Mr. 
Perry  would  kindly  measure :  about  11'  a.,  a 
VAUip  ft,  ii  theloyely  pair  2  2011  (OS  308). 

H.  B« 

;  EBHOULIS. 
[20263.]— The  disteuce  of  C  Heroulis,  giyen  in 
the  little  lUt  of  test  objects,  on  p.  382  of  VcL 
XXXI.,  referred  to  by  Mr.  Simms  (letter  20213,  p. 
377),  was  the  best  and  latest  I  could  obtain  at  tte 
time  of  writing— yix.,  3's  with  the  164w-  •* 
(Jhioago,  127-0'  :  1*61"  :  1878-4  ^the  dUtances  inthe 
Mt  HamUtou  (Lick)  Obseryationi  are  **  far  from 
satisfactory"),  and  knowing  that  the  m»*W^ 
was  approachug  that  part  of  its  orbit  in  whien  it 
would  be  at  its  farthest  apparent  distance  fromthe 
primary  (at  which  period  it  had  been  seeuwitt 
telescopes  of  abent  S^in.  aperture),  I  includedj:  m 
my  lilt,  placing  it,  howeyer,  as  the  laat,  aad,  there- 
fore,  most  difficult  object  among  the  tesU  for  the 
diyiding  and  defining  powers  of  a  3|in.  achro- 
matic ;  and  I  confess  I  haye  not  as  yet  been  aUe 
to  see  the  ••  absurdity  "  of  so  doina,  %%  •MmxUdhf 
««P.B.A.S.."  <m  psge  llO  of  VoL  XXXIL-Uie 
more  so  as  "F.B  A.S."  had  preyiously  given  this 
yery  star  as  a  test  for  this  aperture  in  a  list  on  page 
349  of  Vol.  XXXI.  (a  list  on  which  I  have  scsje 
remarks  on  page  380).    ffn  measured  distance  in 

1880  is  probably  rather  too  small,  one  or  twomore 
measures  would  possibly  haye  altered  it  somewh^ 
for  the  comet  in  1880  bad  certainly  notcomn^aeed 
to  approach  the  principal  star,  but  had,  and  has, 
not  yet  arfiyed  at  its  farthest  poiat  It  Mr.  ^Mi 
wiU  refer  to  the  measurei  of  OZ  and  Da,  wUfib 
were  made  when  the  small  star  was  in  about  tte 
present  part  of  its  orbit,  he  will  see  this  for  hns; 
self.  Of  course,  a  difference  of  2-1001  of  a  seoood  » 
a  yery  small  quantity ;  and  measures  91  a  star  of 
this  description  differ  considerably  inter  te.  I  b*^ 
before  me  nearly  sixty  obseryations  of  Ci  made  07 
a  most  experienced  obseryer,  uitag  a  yery  fiae 
94in.  refractor,  armed  with  a  power  of  94Jland 
driyen  by  an  excellent  clock,  the  measures  all  betog 
made  by  daylight  or  twilight  ;  yet,  pa  one 
occasion,  two  sets  of  meuures,  taken  at  an  lo^*^^ 
of  only  three  weeks,  yary  from  0  88  to  I '18. 
and  on  another  two  sets  made  within  a  fortufoc 
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ENGLISH  MBOHANIO  4ND  WOBLD  OF  SdENOB:  No.  903. 


427 


of  each  other  TU-y  from  1*10'  to  1*64".  Perhftpsit 
may jiot  be  out  of  plaoe,  iu  oonneoticn  with  thii 
question,  to  draw  attention  to  a  fact  which  I  be- 
ueTe  is  not  generally  known — viz.,  that  £*s  lo- 
oalled  '*meatnred"  diatanocs  below  0  8"  are  not 
measorea,  strictly  speaking,  but  only  careful  esti- 
mations: **non  mensoratsQ  propn^,  sed  potins 
taxale/'  he  aays.  It  should  not  bis  forgotten  that 
though  Da's  lula  was  founded  on  a  Tery  large 
numbw  of  experiments,  yet  those  experiments  were 
made  manj  years  ago,  and  the  largest  instrument 
employed  m  them  would  be  oonsidercd  of  ^uite  a 
moderate  size  at  the  present  day.  According  to 
hia  formula  the  separating  power  of  the  Borpat 
reflector  was  0  4b",  yet  this  telescope  on  some 
oooasions  showed  stars  only  0-35'  asunder,  **  dis- 
junot»  lineola  subtilissima,"  and  a  modem  re- 
fractor by,  saT,  AlTan  Ciatk,  of  the  same  aperture 
would,  I  think,  be  uoquestionably  finer  than  the 
Dorpat 

*  A  short  time  ago  I  was  reading  an  account  of 
the  performance  of  a  6in.  (French)  refractor  by 
Mm.  Brunner,  which  has  latelTbeen  mounted  at  the 
Lyons  Obserratory.  This  tele»oope  (to  quote  from 
the  account  in  the  Comptes  Bmdut) '  *  areo  un  gross- 
laiiment  de  200  fois  dedouble  nettement  le  com- 
pagnon  de  y  d'Androoiede."  This  seems  almost 
incredible,  excellent  as  the  telescope  spears  to  be, 
fbr  &  with  the  18iin.  at  Chioago  found  the  distance 
to  be  only  0-36"  m  1880  06,  while  HaU  with  the 
26in.  at  Washington  obtained  0*33'  from  three 
nights'  measures  at  the  same  epooh ;  therefore, 
acocrding  to  Da*s  formula,  it  would  require  a  13in. 
aperture^  and  of  course  a  high  power,  to  separate 
the  components.  Yet  M.  Aodc6  says  he  could 
meiaare  the  distance  with  the  Lyons  refractor ! 
H.  8. 

OOICET  a,  1882  (WBLL8). 

[20264.]— Though  this  comet  has  not  been  the 
oonspicuous  object  that,  in  aocordauce  with  theory, 
it  should  have  been,  it  has  nevertheless  been  a 
most  interesting  object  to  astronomers.  Not  only 
on  account  of  the  great  difference  between  its 
obeerred  and  computed  brightness,  but  because  its 
spectrum  has  differed  so  considerably  from  all  the 
comets  that  have  been  speotrosoopically  examined 
■inoel864. 

Sodium  appears  to  be  one  of  the  chief  comtituents 
of  this  comet ;  indeed,  the  D  lines  have  been  so 
oonspicuous  in  its  spectrum,  that,  according  to  the 
Gtreenwich  observers,  **  the  comet  might  almost  be 
said  to  shine  by  monochromatic  light."  From  the 
observations  of  Dr.  Copeland  at  Don  Echt,  and 
Prof.  Yog^  at  Potsdam,  both  of  whom  have  suc- 
ceeded in  dividing  the  D  lines,  it  is  evident  that 
the  density  of  the  glowing  gas  must  be  very  great. 
In  fact,  there  was  a  sufficient  amount  of  this  sub- 
stance to  impsrt  a  decidedly  yellow  tinge  to  the 
nucleus ;  this  I  particularly  noted  on  May  Slst. 

From  these  revelations  of  the  spectroscope,  1 
think  we  may  conclude  that  it  is  owing  to  the 
presence  of  sodium  that  the  comet  has  not  proved 
itself  so  brilliant  an  object  as  it  was  expectea  to  be. 

London,  July  9.  B.  J.  Hopklna. 

PTOLBDUBUS— TESTS  FOB  Sin.  TBLB- 
BOOPB. 

[20265.]— On  July  8th,  12.30  am.,  3&  hours 
after  last  quarter,  I  had  a  good  view  of  Ptole- 
msns  with  3in.,  p.  160. 

One  of  the  scoallcd  pit«,  seen  by  your  corre- 
spondent, Mr.  A.  S.  Williams  (20236),  vis.,  the 
one  under  S.  E.  waU,  appeared  as  an  indistinct 
ring;  but  it  gave  me  the  impression  of 
a  shallow  saucer  -  shaped  depression.  There 
appeared  to  be  no  trace  of  shadow,  either  inside  or 
outside.  Juit  N.  of  the  crater  was  a  similar  appear- 
ance. The  ring  of  this  waa  more  dearlv  defined 
than  the  first,  and  slightly  larger  than  tne  crater. 
Here  again  there  seemed  nothing  to  indicate 
depth.  Another  ring,  about  4  diameters  of  the 
crater  S.  was  by  no  means  so  distinct,  indeed, 
scarcely  held  satisfactorily  at  all.  I  fancied  they 
were  all  getting  more  distinct  as  the  terminator 
approached  the  W.  edge  of  the  wall;  but 
Clouds  interrupted  observation  for  the  night,  and 
I  saw  no  more.  The  ridges,  &o.y  mentioned  by 
Mr.  Williams  were  not  seen  at  all. 

WiU  "  F.KA.S."  kindly  give  me  the  present 
distances  of  the  pairs  X  Ophiuuii.  r  Ophiuohi,  and 
^  TJn89.  In  the  case  of  the  two  latter  I  get  a  clear 
black  line  division  between  the  discs  with  160 ;  and 
the  first  I  divided  easily  last  night  bv  screwing  off 
the  field  lens  of  160  eyepiece.  Are  these  sufficient 
testa  for  Sin.  aperture  ?  I  am  a  beginner,  and  my 
telescope  is  a  new  one  (not  a  five-pounder  by  the 
way),  whose  performance  has  pleased  me  much  so 
far  as  I  am  able  to  judge  of  it 

B.  8.  BoaTea. 


0ATAL0GT7B  OF  8USPB0TBD  VABI- 
ABLE  STABS. -U. 

Arlea—Aurlffa—Bootea— Cancer— CanoB  Vo- 
naticl — Oanea  major  et  minor— Caprloor- 
nuB  Oaaalopeia. 

[20266.1— Wb  be;  to  continue  our  catalogue  of 
iuspeetcd  variable  stars :  — 


Abies.  h.  m.       o    « 

49.    Arietis    —           — 

60.  26     —           — 

61.  38 2  37  4-1161 

62.  47 2  60  +  20    5 

AUBIOA. 

63.  16AurigCB 6    8  +  33  12 

64.  V  40  +  37  16 

66.    «  61  +  46  65 

66.  B.  141     6    9  +  39  30 

67.  66 7  12  +  37    2 

BOOTBS. 

68.  V  Bootis 13  43  +  16  26 

69.  Arcturus    14  10  +  19  49 

60.  16 17  +  1047 

61.  B  327 18+     8  38 

62.  B  328 18  +  26  16 

63.  31     31+    8  41 

64.  LL  27017  43+    8  30 

Cancbb. 

66.    36    Csncri —           — 

66.  37     —          — 

67.  »    837  +  29  12 

68.  62     —           — 

69.  B  211 8  48+17  41 

Canbs  Ybmatici. 

70.  60  B.  Can.  V«n 12  89  +  46    9 

71.  B.  A.  C.  4632 13  46  +  36  11 

Caios  Majob. 

72.  v»  Can.  M-j 6  29  —  18  32 

73.  V* 81  —  19    8 

74.  V* 81  —  18    6 

76.    L  2470    46  —  27  11 

76.  9  47  —  1161 

77.  £   63  —  28  48 

78.  o 66  —  27  46 

79.  8   7    3  — 26  12 

80.  27 8  —  26    7 

81.  30 13  —  24  24 

CAKI8  MnrOB. 

82.  aCan.Min 7  20+    8  32 

83.  5« 26+    3  35 

84.  9  27  +    341 

86 34  -♦-    8  39 

86.  4414970   36+     3  64 

Capbicobntts. 

87.  48381  Capiio 20    7  —  27  24 

88.  V 9  —  21  42 

89.  Anon  23  —  12  38 

90.  29 21    7  —  16  47 

91.  Pxxi.87 14  —  23  18 

92.  41 33  —  23  66 

93.  46 37—    9  46 

Ca*-biopbia. 

94.  £  CasnioptioB 146  +  63    6 

96.  64  —           — 

96.  B  668  Canbiopviis  23  66  +  69  41 


6-3 
6-7 
41 
4-8 

6- 

4  3    —  6  3 
Var.  Col.  M«g.  Spect. 
6  9    —  8 
6 


Co),  and  Spect. 

6  -  7&  and  Col. 
7i  —  9  and  Colour. 
6-4 
60    —  70 

64 
6-9 
5  6 
6-7 
6J  —  8}  Var.  Col. 

6- 
6- 

4-7 
40 
4-2 
60 
4*6 
2*6 
3.6 
2-9 


-70 


39 
6-2 
6-2 
6*8 
6-3 

6 
6 

% 

7 
6 
6 


4-1 
64 
7    -9 


—  70 

—  2 

—  8 
-8i 


Herschel. 
Herschel. 
Herschel. 
Herschel. 

Franks. 

Espin. 

Seochi. 

Birmingham. 

Franks. 

Schmidt 

SecohL 

Herschel. 

Birmingham. 

Birmingham. 

Gould. 

Gk)uld. 

HeracheL 
Herschel. 
Dembowski. 
Herschel;  Qoie. 
Birmingham. 

Schmidt. 
Franks. 

Herschel. 

HerscheL 

HersoheL 

GK>uld. 

Espin. 

HeracheL 

Qould. 

Herschel. 

Qore. 

Herschel. 

Herschel. 

Herschel. 

HerscheL 

Baxendell. 

Qould. 

Gould. 

GoA  and  SeoohL 

Gould. 

Franks. 

Franks. 

Franks. 

Franks. 

Herschel. 
Herschel. 
Birmingham. 


{To  h€  oontinued,) 


T.  B.  Bapln. 
W.  H.  Case. 
T.  Bead. 


BAILWAT-SIGNALS. 

120267.1— Bailwat-bionalb  are  things  on  which 
a  great  deal  depends,  and  on  which  no  misappre- 
hension should  exist ;  and  yet,  when  we  come  to 
examine  the  arms  at  different  places,  we  find  many 
different  angles  are  shown  for  what  is  intended  to 
be  the  same  signal.  Be  this  as  it  may,  steps  are 
now  being  taken  bv  one  of  the  large  companies  to 
make  every  signal  work  uniformly,  and  to  esta- 
blish a  rule  by  which  this  uniformity  may  be 
brought  about;  and,  for  all  that  I  know,  other 
companiee  may  be  doing  the  same.  The  reason 
for  submitting  this  question  to  your  readers  U  to 
see  if  thev  approve  of  the  following  angles  for  the 
various  signals : — 

Danger. "Aim  to  be  horizontal ;  but  to  be  taken 
as  a  danger-signal  6''  above  or  6^  below  that  posi- 
tion. From  6°  to  46®  to  be  treated  as  a  "  Doubtful 
signal,"  and  worked  on  as  •*  Danger." 

CImt.  —  Arm-in-arm  position  between  46® 
and  86®. 

^0  SianaL^Arm  down  into  post,  and  obscured 
from  view— 86<>  to  90®— to  be  treated  as  ''  Danger  " 
signal,  if  it  should  occur  after  the  arm  has  been 
brought  into  use. 

If  anyone  disapproves  of  these  snglee,  will  he  be 
so  good  as  to  say  so,  as  by  doing  this  assistance 
will  be  rendered  in  settling  a  somewhat  important 

a  nest  ion  ?  Some  controversy  also  exists  as  to  how 
le  quadrant  is  to  be  taken— i.e.,  whether  the  de- 
gree should  be  opposite  the  centre  of  the  arm  or 
the  bottom.  This  latter  may  seem  ludicrous,  but 
a  sketch  in  my  possession  (just  received  from  an 
authority)  shows  the  bottom  of  the  arm  cutting  the 
decree  intended,  and  not  a  line  drawn  from  the 
axle  through  the  centre  of  the  arm.^  The  line  is, 
however,  taken  from  the  same  centre  in  the  former 
instance,  but  the  arm  is  drawn  as  stated. 
The  inclosed  tracing  shows  the  arm  at  ^ero,  that 


point  being  opposite  its  centre;  and  the  arm  aa 
shown  for  8o®  by  the  authority  in  question.  I  see, 
on  perusal,  that  I  have  drawn  this  second  arm 


about  2®  too  far  to  the  right— friends  will  note  this 
correction— and  then  say  what  they  think  of  it  for 
85® !  E.  Stooke. 


THB  BBBLINBB  VIOLIN. 

[20268.] —To  see  one's  efforts  and  experiments 
appreciated  by  the  approval  of  experienced  oritica 
should  be  the  first  consideration  to  every  inventor, 
hence  I  feel  grateful  for  the  most  encouraging 


4M 
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of  ^T%4dler**  An  kto  oitlqike  on  the  TioUn 
«k4ck  I  HAl  «»  th«  Edito^rof  thif  paper.  Bat  I 
w«:d  €«»«>i«  tke  betUe  onlr  half  won  if  I  oould 
ei>i<  eoQ«  tli%«  iraat  an^  worth j  oritie  further  oon- 
{■■■■■iw  pectoMkHr  m  reference  to  hie  doubt, 
tk*S  irrt  rliee  »e4e  iaitramenta  are  not  im- 
f«<e^ni4  hr  the  retooator.  Permit  me  to  state  that, 
ai»c«  I  eeat  the  Tiodn,  I  hare  made  a  farther  itep 
i\i'ei,  aad  I  eooa  will  take  pleasure  to  ship  to  our 
'  Fkiiller  **  an  initrament  illastratiog  the 
L  I  agree  with  him  in  that  portion  of 
wUeh  refers  to  the  distnbution  of 
aad  hie  assertion  that  the  treble  strings 
thaR  the  lower  ones ;  bat  I  can  meet 
fc  aj  ktest  reeonator,  whioh  is  all  of  metal, 
a.  aad  on  which  the  hole  where  the 
I  lies  lower,  proportionally,  than  the 
I  asB  enable  to  jodge  the  result  of  the 
woaa  violm  without  a  post,  but  hope  to  have 
I  to  see  the  results  of  "  Fiddler*s  *'  studies  on 
doable  Boimdboax<ds.  In  the  mean  time  I  expect  to 
Hore  that,  whatever  weak  points  may  occur  in  the 
hegiBiuag  of  a  new  departure,  they  are  subjsot  to, 
and  eepable  of,  oorrection.  Uotil  then,  1  intend 
to  withhold  the  sale  of  resonators,  as  I  mean  to 
put  the  inventioa  on  sale  only  after  I  am  fully 
satxsfled  with  it 
Boston,  U.S.A.,  June  27.  S.  Berliner. 


204*21  ft. ;  stroke,  SOio. ;  double,  6ft. ;  steam  pipes, 
Sin.  diameter ;  area  of  ports,  8  sq.  in. ;  pressure  in 
boilers,  251b. ;  flywheel,  7ft.  6in.  diameter ;  weight 
of  flywheel.  1*1  ton ;  weight  of  cylinder  C,  9  owt. 
moTiQg.    Force  to  move  is  91b.  per  stroke. 

Obdinabt.— Diameter  of  cylinder,  16in. ;  area, 
201 ;  stroke,  36in. ;  double,  6ft. ;  steam  pipes,  4in. 
diameter;  area  of  ports,  12  sq.  in.;  pressure  in 
boilers,  25lb. ;  flywheel.  Oft.  diameter;  weight  of 
flywheel)  3  tons ;  cylinder  fixed.  Foroe  to  move  is 
9lb.  per  stroke. 

204*21  X  25  X  6  e  26526-25,  working  64  reyolu- 
tions  during  experiment;  ^  ^  ?5526-26  ^  42H.P. 

201  X  25  X  6  *■  30150,  working  40  reTolutions 

during  experiment;  ^-^  f°?^  =  36-6  H.P. 
**     *^  33,000 

Each  engine  was  tested  by  means  of  a  brake  and 
lerer  attached. 

Each  engine  had  a  4ft.  pulley,  and  these  were 
used  as  brake  wheels ;  the  lerers  were  of  timber, 
the  fulcrum  6ia.,  and  the  leverage  was  13*5  to  1, 
the  friction  band  consisted  of  a  leather  ddTing* 
band. 

Lererage,  13 '5  to  1  on  4ft  pulley ;  weight  of 


L]  —In  reference  to  this  modified  violin,  I 
hare  made  the  addition  to  an  indifferent  instru- 
ment wbich  I  possess,  alter  the  published  drawings 
of  Mr.  Berliner.  It  is  beyond  contest  that  the 
bass,  the  two  strings  D  and  G,  are  improved.  I 
cannot  however,  say  the  same  for  the  treble,  the 
two  strings  E  and  A.  With  the  particular  instru- 
ment which  I  experimented  upon,  the  treble  was 
not  improved,  though  modified.  This  being  the 
case.  I  cut  away  the  end  of  the  soundboard  to  free 
the  £  and  A  striogs,  and  strong  them  up,  as  usual, 
upon  the  taii-pieee,  and  allowed  the  other  two 
strings  alone  to  have  the  soundboard  to  themselves. 
Tbis  results  in  the  insirument  being  permanently 
improved ;  bat  the  tone  on  this  common  instru- 
ment certainly  falls  short  of  the  tone  which  I  have 
heard  and  got  out  of  good  instruments  made  in  the 
usual  way  without  any  addition ;  but  tbis  psrtioular 
violin  is  certainly  improved.  B.  Wartrlek. 

Highbury,  N. 

▲  HXW  FOBK  OF  STBAK-SNOINB. 

[2(270  ] — I  K^VB  pleasure  in  handing  you  a  de* 
sonpuon  of  a  new  form  of  steam •eneme  designed 
and  patented  by  Bobinson  and  Heath,  engineers, 
Weat  Bromwioh,  which  I  have  iuspe^ed  by 
permission* 

The  principle  claimed  for  this  engine  is  that  it  has 
two  moving  parts,  the  cylinder  mofing  and  per- 
forming a  stroke  as  well  as  the  piston,  ea<m  operating 
on  the  ssma  crank-shaft  and  dividing  or  distri- 
buting tbe  force  applied  to  the  crank  in  the  same 
manner  as  is  usuaUy  effeeted  by  apsirof  cylinders. 

Thefylinder  is  so  contrived  as  to  move  or  elide 
between  gnidea  or  motion  bam  in  the  same  manner 
as  the  orosahead  of  the  piston  movea,  and  has  a 
pair  of  connecting-rods  coupled  to  cranks  on  the 
shaft  whioh  are  set  at  an  angular  distance  from 
the  piston-crank  on  the  same  shaft  to  equalise  the 
motion  and  overcome  the  dead  points. 

The  slide-valve  and  ports  are  on  the  cylinder  as 
osual ;  but  the  steam-pipe  has  a  telescopic  joint 
with  a  stuffing-box,  so  as  to  vary  its  lengtti  to 
accommodate  the  stroke  of  the  cylinder. 

The  steam  beiog  admitted,  drives  the  cylinder 
and  piston  in  oppoute  directions,  alternately  sepa- 
rating and  bringing  them  together  again,  each 
moving  half  the  distance  that  the  piston  would 
have  to  travel  if  the  cylinder  were  fixed ;  theee 
half -strokes  are,  in  fact,  the  strokes  of  theeylinder 
and  piston  respectively  as  applied  to  the  cranks, 
the  whoie  distance  moved  between  cylinder  and 
piston  being  a  double  stroke  or  revolution.  This 
arrangement  produces  a  near  approTJmation  to  a 
uniform  rotary  motion. 

The  advantages  posseesed  by  the'moving  cylinder 
over  a  fixed  cylinder  engine  are  very  apparent 
for,  in  all  oases  wbere  two  cylinders  are  placed 
aide  hy  side,  as  in  the  locomotive,  or  in  other  posi- 
tion with  respect  to  each  other,  for  the  pospose  of 
dividing  the  force  applied  to  the  orank*shaft  and 
overcoming  the  dead  points,  this  engine  eflecti 
the  same  ooject  with  its  one  moving  oyhnder. 

The  test  of  an  engine  on  this  principle  deatl^ 
demonstrates  the  great  freedom  with  which  this 
kind  of  engine  works,  the  friction  and  vibration 
being  redoMd  to  a  minimum,  and  in  oonsequenoe 
of  the  sbortnesi  of  the  stroke  the  gearing  isetifl 
and  compact 

Thfe  appears  to  be  also  an  advantage  in  the 
•daissloB  of  the  eteam  between  the  two  yielding 
eorfaaes  of  cylinder  and  piston,  its  elastic  force 
tfjtaing  more  directly  into  sction,  and  the  recoil 
and  bade  pressors  being  considerably  reduced. 

Om  of  these  engines  has  been  tested  against  an 
4ff4ittMrf  eogino  of  the  following  dimensions,  both 
le*eg  »ew  eogines :— 

ii^jjriov's,— Diameter  of  cylinder,  Wm. ;  area. 


lever,  69  olb. 


59  5  X  13  6 


B  401  constant  weight 


to  be  added  in  each  case  for  lever. 

Bobinson's  Eogines. 
79  61b.  on  lever  78lb.  on  lever 

79.5  X   13  5   =  1073  25    78   x    13  5 
Lever  401         Lever 


1053 
401 


1474-25 
Speed,  51  revolutions. 
54   X  5    X     1474-25    = 

398048 

But  these  are  over  a  brake  4ft.  diameter,  which 
is  nearly  12'5  ciroumfereno<>. 


H64 
40  revolutions. 
40  X  6  X  libi  =  348960 


398048  X    12  5 


995120  ft  Ih 
996120 


33000 


31iH.P. 


348960    X    12-5 

0  " 

872400  ft  lb. 

«^-^^i^-=26iH.P. 
33000  * 


Extra  weights  were  added  to  pull  upthe  engines, 
and  it  was  accomplished  by— 
1st    weight  79-6    Ist  weight       78 

2nd       „  57  0    2nd      „  295 

136-5  107  61b. 

showing  a  difference  of  291b.,  or  |'7  more  work, 
being  over  27  per  cent,  in  favour  of  Bobioson'a 
engine  in  pulling  up,  and  running  with  the  load 
Bobinson*s  shows  20  per  cent  more  h.p. 

Bobinson*8  ensine,  while  possessing  all  the  ad- 
vantages afforded  by  a  pair  of  cylinders,  oocupieB 
only  half  the  space,  and  it  is  evident  that  there  is 
only  half  the  friction,  and  the  usual  rigid  founda- 
tion required  ^or  a  fixed  cylinder  would  be  unneces- 
sary for  this  engine.  Qeorge  H.  W6od. 

West  Bromwich. 


THB  WILLAN8  BNOINE. 

[20271.1— It  would  be  interesting  to  know  what 
are  Mr.  W.  Trathem's  objections  to  the  above 
engines  (letter  20202,  June  23rd).  They  have  proved 
so  very  successful  in  launches,  tugs,  &o.,  that  any 
scientific  criticism  would  interest  greatly  your 
readers.  Considerable  credit,  I  think,  is  due  to  Mr. 
Willans  for  bis  judicious  aboEtton  of  sUde- valves, 
eceentrice,  and  link  motions  in  lannchesv  together 
with  the  attendant  noiM  and  irritation.  I  know 
of  no  engine  which  makes  so  little  noiaeandrequivse 
so  little  attention.  Ooti 


a  yearly  register  was  the  chief  objeot  of  tbe  1 
pointing  towards  ttie  sun.  Be  this  as  it  mayt  it 
will  be  admitted  that  no  inconsiderable  amount  of 
obeervation  must  have  been  made  to  asositain  ^ 
earliest  point  of  sun-rising  in  those  ages.  The  tiro 
stones  were  perhaps  put  into  position  at  first  so  as 
to  point  at  what  was  supposed  to  be  -the  eaillsst 
rismg,  and  this  rsadmg  might  have  then  been  cor- 
rected during  the  next  year.  No  little  trouble 
must  have  beni  experienced  by  the  pbrlonnsiv  of 
the  task.  "Neo"  states,  we  "  must  date  baok  to 
a  time  long  before  astronomy,  as  a  science,  wis 
thought  of."  B  at  I  cannot  agvse  with  him^  sssleg 
that  asttonomy  had  to  be  studied,  howevo'ttmitea 
that  study  might  have  been,  before  tin  stoneeeouli 
be  put  into  position.  I  mean  the  paftioalat  stoase 
directed  towards  the  sun.  The  other  large  stonsa 
arranged  in  ctrdee  might  have  supported  a  roof  of 
wiokerwork  or  skins,  or  botii  combined;  but  the 
probability  is  that  they  formed  some  mystsrioflr 
circle  conneeted  with  reUgious  ritee. 

I  see  no  grounds  for  assoaaiog  tiiat  these  giflWtiB 
stones  wwe  elected  in  the  Neohttiio  or  PalsBettthio 
ages^  for  they  weigh  from  ten  to  twelve  tone  each, 
and  there  is  no  similar  material  to  be  fovad  for 
a  veryconsideimble  distaaee  off,  and  how  they  were 
ennveyed  to  their  destination  is  a  mystery.  But 
thiais  not  so  mysterious  as  the  hewtDf,  and  the 
forming  of  the  mortioe  and  tenon,  which  ksepa  the 
horiaontal  stones  in  position.  Oould  thiebs  done 
with  pieces  of  flint  P  These  horiaontnl  stenee  else 
have  to  be  raised  some  16ft  or  20ft  AU  tlsse 
feats  seem  in  advanoe  of  tha  Neolithic  or  more 
advanced  Palraolithio  affSw 

Again,  beoanse  flints  have  been  found  on  Sslla- 
bury  Plain  which  formerly  constitated  weapoosy  it 
does  not  follow  that  Stonebenge  was  erected  during 
their  age— a  man  might  die  to-morrow  in  a  cave 
full  of  theee  flints,  and  in  twenty  yeara  hence  we 
migbt  see  advertised  in  bold  letters-''  Diseoveryof 
a  Wonderfully  complete  Skeleton  of  NeoHlhie 
Man,*'  together  with  extenuated  acconnts  of  his 
accompanying  weapons.  To  sum  up,  I  should  fix 
the  time  of  the  erection  of  Stonehenge  as  that  in 
which  the  Druids  held  sway  in  England.  Erenat 
this  advanced  date,  the  mystery  of  ereotion  doss 
not.  to  my  mind,  appear  dear. 

Paddington,  July  6th.  H.  StookA 


KB.  JBVFBBT*8  T&IOTOLB  8BAT: 

[26272.] -PsBHAPS  BIr.  Jeffrey  will  pemit  me 
to  suggeet  that  a  more  appropriate  name  than  the 
one  he  has  used  for  his  new  tncyele  seat  wonsld  be 
to  christen  it  the  **Biood"  seat  after  the  in- 
ventor (see  '*£.  M.,**  No.  866,  Oct  21,  1881) ;  or 
the  ''Dublin*'  seat,  after  the  tricycle  on  which  it 
was  first  used.  All  I  have  done  is  to  describe  it 
and  advocate  its  great  merit. 

Here  it  mav  be  weU  to  sUte  that  the  **  Dublin *' 
seat  to  be  fully  appreeiated,  should  be  used  on  a 
machine  having  a  more  or  less  forward  thrust  It 
is  not  so  well  suited  to  tricycles  with  verthml 
aotioin.  These  latter  would  appear  to  necessitate  a 
saddle. 

July  8Ui.  W.  H.  Staopoola  Weatropp. 

STOJUffUBKOB  JkJSfD  8XTN-W0BBHIP. 

[20273.]— It  may  be  probable,  as  **Neo'*  states, 
that  the  stones  in  question  are  connected  with  sun- 
worship  ]  we  will  grant  him  that  they  are ;  but  we 
must  of  course,  work  on  assumption  when  speak- 
ing of  a  structure  set  up  in  such  remote  ages.  At 
any  rate,  I  am  certainly  of  opinion  that  the  stones 
were  connected  with  astronomical  observations, 
and  that  they  were  put  into  position  to  register  the 
point  at  which  the  sun  stood  at  a  certain  time,  that 
time  being  the  date  of  earliest  sun-rising.  Tbis 
was,  perhape,  the  only  measure  they  had  of  the 
year,  and  it  is  very  probable  that  the  formation  of 


'    QAS-BNOINB  BZPIiOSIVBB. 

[20274  1— With  regard  to  the  power  that  can  be 
developed  bv  explosions  of  a  mixture  of  gas  and 
air  (letter  120221),  it  is  not  difficult  to  calenlate 
what  will  be  the  limit  of  the  power  developed.  If 
we  bum  one  gramme  of  hydrogen  with  suifident 
oxygen  to  form  water,' we  develop  about  34,000 
(grunme  degree  centigriade)  unite  of  heat 

Now,  by  Joule's  experiments  on  the  mechanical 
equivalent  of  heat,  1  gramme  degree  unit  of  heat  is 
equal  to  4*166  X  lO'  ergs  (an  erg  being  the  unit  of 
work,  in  gramme  centimetre  second  units).  One 
foot-pound  is  equivalent  to  1*366  x  10^  ergs. 

To  find  tbe  value  in  foot-pounds  of  the  combos^ 
tion  of  one  gramme  of  hydrogen,  we  have— 

4056  y  10^X84^0  ^  io|,200  fbot-lb. 
1  356  X  1U» 

Now,  whether  the  gas  be  burned  explosively  or 
quietly,  with  or  without  compression,  we  can  nefvr 
get  more  than  104,200  foot-lb.  out  of  1  gramme  ef 
hydrogen  by  its  combination  with  oxygen.  I  db 
not  say  that  in  practice  we  do  not  utilise  mora  of 
the  power  by  previous  compression;  but  whether 
we  Qtilfee  it  or  not,  that  amount  is  de^oped. 

Again,  with  regard  to  the  explosion  of  chloride 
of  nitrogen,  this  could  not  be  calculated  by  the 
ordinary  methods  of  combustion,  since  it  is  due  to 
the  decomposition  of  the  compound  into  its  els^ 
ments,  not  to  the  combination  with  f  reefa  elementi. 

It  seems  to  me,  however,  though  perhaps  I  am 
mistaken,  that  it  is  possible  to  calculate  the  power 
developed  by  the  explosion  of  nitrogen  ehlorida,  ia 
the  f  ollowiog  manner : 

Suppose  we  take  its  eomposition  to  be  NCHt, 
though  thia  ie  not  certain,  the  atonte  weight  of 
N  r=  14,  01  ^  356;  therefore,  NCI.  »  14  + 
(36-6  X  3)  B  120-6. 

Taking  grammes;  14  grxmmea  nitrogen  ooonpj 
11'2  litres,  and  35'6  grammes  CI  occupy  11*2 litres; 
therefore,  if  we  convert  120*5  grammes  NCls  into 
its  elements,  nitrogen  and  chlorme,  we  get  4  x  11'4 
=  44*8  litres,  at  normal  pressure  and  tempecataie. 

44*8Utfea=^*ll^-?l:?l>»  1*68  eft    Suppow 
17^ 

the  nitrogen  chloride  to  have  been  in  a  eyliodir 
having  a  frictionless  piston  1  sq.  ft  area,  and  ns- 
glecting  the  volume  occupied  by  the  nitrogen  chlo- 
ride as  a  solid  or  liquid  when  it  decomposes,  it  will 
lift  tiie  piston  1*68  ft  high ;  that  is,  tdl  its  ptemm 
equals  tnat  of  the  atmosphere.  Now,  in  doing 
this,  the  work  doneia  to  lift  the  piston  againsll^ 
prsssnia  of  the  air,  whioh  ia  16  x  144  »  2160Kt 
on  the  piston  of  1ft.  area  (ainoe  16th*  ■>  piewareff 
air  on  square  inch,  and  144  ia  tha  anmbsr  of  e^f^J* 
inches),  through  a  distance  of  l-Mftf  thf  wat^  ^ 
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salphnrio  aoid ;  a  littto  aoid  alto  goes  in  outer  jar. 
Fill  with  water,  and  battery  it  readj  for  uae. 
Faither  partlcularB  to  any  qaeristi. 

H.  Stooke. 

HOW    TO    KAXB    A    FLAT    FOB  A 
NEWTONIAN    BBFLBOTOB. 

{CorUinm$d  from  p.  361.) 

[20281  .]~It  would  be  welt  before  oomioenoiiig  to 
•mooth  the  enrfaoe,  espeoialiy  if  the  diao  hae  been 
<*  thanked"  roimd,  to  griod  the  edge  to  a  clean 
circle.  This  is  easily  managed  if  the  eorew  boeses 
of  tools  are  of  the  same  sise  and  thread  as  the 
lathe  mandxiL  The  tool  on  which  the  disc  is 
cemented  may  be  screwed  on  the  lathe,  and  a  piece 
of  thin  sheet-iron  or  ordinary  tinned  iron  is  oent 
to  fit  loosely  half  the  circle ;  No.  90  hole  emeiy 
mizfd  with  water'mntt  be  naed  with  this  grinder- 
the  latter  needs  holding  np  to  the  edge  of  glsss 
with  the  hand  only,  if  the  disc  is  chipped  nicely 
ronnd.  If  this  has  not  been  aooomplished,  a 
"jigger,"  on  the  constraction  described  in  my 
letters  on  Specula  Working,  will  bring  a  most  nn- 
ahapely  disc  to  a  circle.  I  may  here  state  that  the 
surface  should  be  ground  doirn  as  fine  as  it  is  pos- 
sible in  the  last  smoothing  emery.  This  is  of  more 
importance  in  flat  work  uan  in  specula  working, 
for  in  the  latter  case  the  sorface  must  be  altered  m 
figuring  from  the  nearest  approach  to  spherical 
that  is  obtained  in  the  smoothing  to  a  parabolic 
form.  With  the  flat  all  processes  must  tend  to 
keep  up  the  one  form.  The  amateur  fforker  will 
I  have  no  doubt  get,  when  he  has  smoothed  his 
flat,  our  old  enemy  the  depressed  ring  due  to 
capillary  attraction.  If  he  has  had  no  practice  in 
polishing  on  paper,  the  method  I  now  describe  will 
serve  him  better.  I  cannot  think  that  pitch  is  a 
good  substance  to  uae  tor  flat  polishing,  the  elastic 
property,  so  useful  in  paraboUting.in  my  ezperienoe 
causing  a  lot  of  trouble  in  flat  work.  Bigidity,  not 
elasticity,  seems  to  be  wanted  in  producing  a  plane ; 
I  have,  however,  used  pitch  for  large  speculum 
metal  flats  on  acooont  of  its  polishing  properties 
for  metal.  The  polisher  should  be  made  of  lead 
fin.  thick  and  3in.  diameter.  If  our  operator 
can  turn  up  in  one  piece  a  leaden  holder 
as  sketched  (Fig.  1)  it  is   best,  but   a   wooden 
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'*  take  "would  show  at  least  l^in.  in  the  centre 
affected  by  the  polieher,  and  say  |in.  at  the  edge. 
This  would  tell  us  that  our  old  enemy,  which  I 
will  in  the  future  call  the  c,  a  ring,  has  been  fairly 
atUoked. 

It  is  well  in  polishing  to  alternate  elliptic  strokes 
with  straight  ones  across  the  centre.  As  our 
amateur  worker  is  not  supposed  to  have  a  perfect 
test-plate  by  him,  to  test  his  working  as  he  pro- 
ceeds, in  the  manner  described  by  our  derer  and 
generous  friend  Mr.  Brashear,  which  test,  by  the 
way,  is  an  old  friend  put  to  finer  uses,  I  nave 
thought  how  well  our  amateur  may  make  his  sur- 
face-test itself :  this  is  the  old  way.  Take  one  part 
of  a  fiat  surface  to  test  another  by  the  '*  colour 
test."  I  have  never,  however,  seen  the  colour  test 
depended  upon  finally,  and  ratiier  think  I  should 
like  to  try  mv  fiat  in  front  of  a  telescope  o.g.  after- 
wards to  make  sure.  As  I,  perhaps,  do  not  knew 
the  rejingment  of  the  colour  test,  perhaps  Mr. 
Brashear  will  step  in  with  a  few  hints  to  help  us 
all,  should  this  meet  his  eye.  I  will  give  my  ex- 
perience. Polishing  s  hould  not  take  more  than 
three  hours  :  if  a  satisfactory  polish  is  got  in  one 
hour  it  is  better,  as  the  '*  roll  back  "  on  mtrginal 
error  increases  with  polishing.  When  sufficiently 
polished,  hold  a  spirit-lamp  under  the  tool  No.  I, 
warming  evenly  all  round,  push  off  the  disc,  stsnd 
on  edge  till  cold,  then  soak  off  the  cement  bv  placing 
it  in  a  saucer  of  spirit  of  turpentine.  It  is  beet  to 
mark  the  back  surface  with  a  diamond,  or  scratch 
it  with  a  three-square  Bcr^per,  so  that  we  are  not 
mistaken  in  the  sides.  Then  make  a  cardboard 
circle  2in.  diameter,  and  mark  off  with  soap  two 
circles,  A  and  B,  Fig.  3.    Mark  off  the  major  axis 
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handle  can  be  substituted  for  the  leaden  knob. 
In  that  case  a  male-thread  mutt  be  cut  on  the 
leaden  plate,  as  shown  at  A,  Fig  1.  The  face  may 
be  roughened  with  a  sharp  point,  so  that  the 
mixture  forming  the  poUshing^/ace  will  hold  well 
—melt  and  strain  through  cambric  a  mixture  of 
Ipart  rosin  to  12  parts  good  bees- wax,  incorporate 
with  this  mixture,  when  in  a  fluid  state,  as  much 
fine  putty-powder  as  will  bring  it  to  the  consis- 
tency of  treacle,  while  heated— a  very  little  of  this 
mixture  is  needed,  as  the  depth  of  3-16in.  is  enough 
for  this  surface.  Paste  a  rim  of  note-paper  round 
the  edge  of  holder  |in.  deep,  warm  the  holder, 
set  it  level,  and  pour  the  mixture  in  to  a  depth 
of  fin.,  taking  care  to  stir  the  mixture  well,  the 
puUy-powder,  being  of  such  weight,  will  instantly 
sink  If  this  is  not  caref  ally  done,  the  result  being 
a  mottled  or  patchy  surface.  When  the  mixture 
has  set,  cool  down  well  in  cold  water,  and  strip  off 
the  notepaper  ring ;  chuck  the  holder  in  the  lathe 
and  take  a  cut  across  the  face  of  the  mixture,  and 
trim  the  edge  true,  then  tarn  in  V-shaped  grooves 
iin.  wide,  and  leaving  a  ^in.  surface,  a  groove  and 
surface  ring  alternately,  as  shown  at  Fig.  2. 
Turn  a  conical  hole  in  centre  fin.  at  top,  and  with 
a  pen-knife  cut  across  gutters,  taking  care  that  all 
Rooves  and  gutters  intercommunicate.  Now  rub 
the  polisher  on  tool  No.  3,  and  note  where  it  fits.  It 
is  very  likely  that  a  raised  burr  will  be  found  at 
the  edges  of  each  surface-ring;  these  must  be 
lightly  trimmed  down,  as  the  tool  will  show,  by 
discolouring  the  surface  of  the  mixture,  where  it 
touches.  The  disooloured  parts  must  be  lightly 
scraped  down  until  a  general  system  of  patches, 
very  cloee  together,  are  seen  to  cover  the  whole  of 
the  sucfaoe-rings.  Have  ready  a  paste  of  putty- 
powder  and  water,  and  '*work  ia"  the  polisher 
by  rubbing  with  elliptic  strokes,  first  on  No.  3  tool ; 
then  cleanse  by  washing,  screw  down  on  the 
bench-screw  the  tool  No.  1,  with  disc  attached, 
and  feeding  the  polisher  again  with  the  putty- 
powder  paste,  work  with  ellipUc  short  strokes  for 
10  minutes.  It  is  well  at  this  point  to  see  how 
<*  wo  take,"  i.e.,  how  the  polish  is  starting :  a  good 


of  each  ellipse  in  the  direction  of  the  d  )tted  lines 
on  the  back  sarface.  This  will  insare  the  cutting 
away  of  marginal  error.  Now  cot  the  disc  in 
halves,  down  the  line  GC,  with  a  diamond,  after 
dividing  the  disc,  cat  off  each  end  as  marked  at 
DDDD,  and  **  shank  "  out  the  two  circles,  leaving 
the  soap- marked  rings  inside  the  chipped  edge. 

I  hope  to  conclude  in  my  next  on  this  suhfect 
with  colour-testing,  and  fiaally  edging  up  the  diits 
corrtctly.  FrismatlQue. 

{^To  he  continued.) 

OONNBCnON  OF  BATTBBT  OABBON. 

[20282.]— BEFEBBiKa  to  letter  20234,  the  method 
of  carbon  connection  suggested  is  faulty—the 
saving  of  ioz.  of  lend  at  2d.  per  lb.,  is  false 
economy.  The  correspondent  himself  indicates  tiie 
faultiness  of  his  arrangement,  as  he  states  ttie  lead 
contracts  and  loosens  in  the  hole  when  cold.  What 
can  be  worse  than  loo«e  connections,  allowing 
room  for  dirt,  &o.  P  Now,  by  the  Silvertown  Ce.'s 
plan  of  casting  lead  outside  the  plate  of  carbon,  it 
tightens  in  cooling,  and  forms  the  best  of  connec- 
tions—beatinir  all  your  electro-depositing  or  plati- 
num clip  binding  screws.  Bleotra. 

OHBAP  BUN8BN  BATTBBT— OOPPBB- 
INO  OABBONS. 

[20283.]— We  have  been  making  a  Bnnsen 
battery  lately,  and  have  found  the  f (Hlowing  plan 
a  good  one  for  oonneotin^  the  carbons.  Prepare  a 
depositing  solution  of  3  pints  saturated  solution  of 
copper  sulphate  to  I  part  dilate  sulphuric  acid  (I 
part  acid  to  10  parts  water.)  Place  this  solution 
in  a  jam-pot,  with  a  pieoe  of  sheet-copper  dipping 
into  it.  Attach  a  wire  to  this  copper,  and  lead  it 
to  the  onpper  of  a  Daniell  cell.  Place  three  of 
your  carbons  in  a  wooden  clamp,  with  a  thin  strip 
of  copper  between  the  carbons  and  the  wood.  From 
this  strip  lead  a  wire  to  the  ainc  of  your  battery. 
Before  placing  the  carbons  in  the  depositing  solu- 
tion, pamt  a  osnd  of  paraffin  round  the  carbon, 
fin.  wide  and  iin.  from  the  end,  to  prevent  the 
copper  from  depositing  too  high  up.  Now  place 
the  ends  of  the  carbons  in  the  depositing  solution, 


and  attach  the  battery  and  leave  for  two  hours 
and  a  half.  Unclamp  the  csrbons  and  wash  the 
coppered  ends  ;  dry,  and  drill  two  holes  through 
the  coppered  end  of  the  carbon;  pour  hot  water 
through  these  holes,  to  diasolve  out  any  sulphate 
of  copper  which  may  have  soaked  in;  dry 
thoroughly  in  the  oven ;  now  plaoe  in  the  vise, 
and  with  a  soldering-iron  tin  the  top.  Attach  a 
copper  strip  Iin.  wide,  by  soldering.    When  this  is 


completed,  stand  the  coppered  end  of  the  carhon 
in  melted  paraffin,  deep  enough  to  just  covert^ 
holes.  Allow  to  stand  until  the  paraffin  has  sosksd 
up  the  carbon  about  an  inch.  Take  out  and  sltow 
to  set.  Paint  over  the  copper  and  copper  strip 
with  melted  paraffin.  This  paraffin  prevents  the 
nitric  acid  from  creeping  up  the  carbons  snd 
attacking  the  copper  and  spoiling  the  connections. 
A  simple  form  of  clamp  is  shown  in  the  skstoh, 
which  we  found  perfectly  efficient  and  very  in- 
expensive. Oak  is  a  very  good  wood  to  make  theoi 
of.  Holmes  Broa. 


MBDIOAI<  BBPLIBS. 

[20284  ]-TA3aNa  Cold  (47297).— Befer  back  to 
a  former  reply  of  mine  on  this  subject.  Other wiie 
your  qaery  is  ineligible  for  answer,  and  yoa  mait 
get  some  local  medical  man  to  examine  and  adriie 
you. 

CoNTa^OTBD  FisroBBS  (47302).— Qaerist  saffen 
from  a  contraction  of  the  fingers,  which  is  some- 
times doe  to  contraction  of  the  tendons— sometimss 
to  contraction  of  the  fascia  around  ths  tandoas. 
The  diaffuosis  on  this  point  can  only  be  settled  hy 
personal  examination.  In  either  esse  the  rtmedy 
IS  subcutaneous  division  of  the  contracted  fibres. 

Ihflahed  Thboit  (47308).— Not  eligible  for 
usef  nl  reply. 

D&iFirsss  (47*239).— The  advice  given  by  Kr. 
Dalby  is  excellent.  But  Mr.  OUard  will  disoover, 
on  again  perusing  my  note,  that  his  case  is  one  of 
perforation  or  absence  of  the  membrana  iympanii 
Otherwise  fluids  or  air  could  not  be  forced  throngh 
the  ear  from  the  mouth  and  nose.  The  oases  for 
whid^  I  wrote  do  not  include  such  as  his,  all  of 
which  need  discriminating  diagudsis  and  personal 
advice.  As  to  ear-trumj>ets,  &o.,  they  merely  act 
by  coUeoting  large  areas  of  sound-waves  and  con- 
centrating tnem  upon  the  ear.  Practical  trial  of 
the  various  contrivances  is  the  only  guide  which  I 
can  here  indicate,  and  that  which  one  hears  most 
comfoxtably  with  will  be  the  best. 

Absobssiit  Gboin  (47322).— Probably  glandalar, 
and  to  be  treated  like  other  glandalar  absessies, 
for  which  refer  back  to  a  former  reply  of  mine. 
Poultice  when  inflamed  or  tender.  Best.  Improte 
general  health  by  careful  diet  and  regimen,  soeh 
as  previously  described. 

DBOwaiNBBS  (47333).— Nv>t  eligible  for  useful 
reply. 

Stzffitbbs  in  Foot  (47331) ;  LAMEinsss  (47339: ; 
and  Hhsuxatisx  (47343).— Not  eligible  for  usefol 
reply ;  must  have  personal  examinihtion. 

ExoBBsrvE  Pjebspibation  (4735-7).— I  have  sssa 
similar  oases,  but  they  are  very  rare.  Probably 
due  to  some  disease  of  the  sympathetic  nerves. 
Treatment  would  be  coojeoturAl,  and  not  erea 
oonjecturable  except  upon  personal  examination. 

STAiofEBura  (47366).— This  is  due  to  a  want  of 
due  co-ordination  of  the  complicated  mutolei^  by 
which  speech  is  produced.  It  is  easily  acquired 
when  yuung  by  nervous  ohildren  who  are  with 
nurses,  servants,  and  other  persons  who  stutter. 
The  habit  when  established  is  very  diffloolt  to  cars. 
Drugs  have  no  effect  upon  the  habit,  but  it  be- 
comes worse  if  the  health  deteriorates  or  the  child 
is  worried  and  made  nervous.  With  such  ehildrsD, 
keep  up, the  general  health  by  oarefal  feeding, 
early  going  to  tntd,  and  avoid  noticing  or  harrjiiif 
the  child  when  it  hesitates  in  its  speeoh.  Tas  hbojw 
the  child  is  noticed  or  hurried  Uie  worse  it  vtU 
stutter.  Let  everyone  about  the  child  speak  slowlf 
and  distinctly,  and  make  the  child  read  alosd 
with  extreme  slowness  and  distinctness  for  aqasrtsr 
of  an  hour  four  hours  a  day  to  some  one  who  is 
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'wtirw  gentle,  and  with  whom  it  ii  quite  at  home. 
Soon  leading  is  the  only  method  of  core,  and  thia, 
if  adopted  eerlyy  and  dnij  peneTered  with,  will 
re-ettaoliah  deliberate  w«U  oo-ordinated  aotion  of 
the  mosdes,  and  after  that  is  established,  speed 
should  oome  gradnally. 

James  Sdmnnda,  IC  D.,  fte. 
Grafton-street,  Bond-street 


SEFLIES  TO  QUERIES. 

' •-♦-• 

%•  In  their  antiMrs,  Corretpondtntt  «r#  r#- 
t^eetfuify  r4qu$at4d  to  mmilion^  in  each  intlMOi,  tk$ 
tiik  tmdmmUr  ^f  ih$  ^mry  atked. 


[46635.1— Imitation  ICarble  (U.a)— Pro- 
baoly,  this  can  be  made  with  PortUnd  oement,  bat 
the  CG^onr  would  be  decidedly  objectionable.  The 
oeoal  prooess  is  with  plaster,  which  should  be  of 
the  finest  description.  This  is  ganged  with  lake- 
warm  water^  in  which  is  dissolred  siz9,  isiaglass, 
or  gum-arabic  to  fill  up  the  pores,  and  render  the 
composition  of  a  texture  capaole  of  being  polished. 
If  Tarious  tints  are  required,  the  colours  are  dis- 
■olTed  in  the  size-water.  (Scagliola  is  foimed  with 
a  great  namber  of  splinters  [scaglioU]  of  marble  in 
the  plaster.)  The  oifferent  colours  are  produced 
by  metallic  oxides :  as  blue,  oxide  or  carbonate  of 
coroer ;  rr d,  litharge ;  yellow,  the  yellow  oxide  of 
lead ;  or  fbr  green,  by  green  enamel ;  grey,  by  ashee ; 
brown,  ashes  and  cement  mixed ;  and  black,  bjr 
foise  ashes.  In  best  works,  it  is  usual  to  mix 
with  the  plaster  pounded  Carrara  marble.  The 
mixture  is  worked  together,  in  the  form  of  a  very 
damp  paste,  until  Uie  whole  is  homotreneous. 
When  perfectly  dry,  the  surface  it  rubbed  with  a 
▼eiy  fine-grained  grit-stone,  washing  andcleaniog 
it  with  a  sponge  in  the  same  way  as  m%rble  is 
polished ;  it  is  then  rubbed,  with  a  linen  rubber, 
with  moistened  tripoli  powder  and  chalk :  it  is 
finished  with  a  felt  rubber,  charged  with  oil,  and 
Terr  fine  tripoli  powder;  and,  finally,  a  rubber 
with  oil  only.  The  aboye  is  extracted  from  Bor- 
neU*s  "Treatise  on  Limes,  Cements,  &c.,"  pub- 
lished in  Weale*B  rudimentary  series.— DmoN. 

[46744.]— Karble  (XT.a)  —  Bethersden  and 
Pnrbeck  marble,  both  from  the  same  (Wealden) 
formation,  are  yery  dark  green,  almost  black,  and 
^Ued  with  small  shells,  the  general  effect  being  a 
Ttry  dark  ney.  I  know  of  no  work  specially 
deyoted  to  the  marbles  of  the  United  Kiogdom ; 
but  the  foUowing  list,  taken  from  the  **  National 
Gydopsddia,"  will  probably  satisfy  ''Murano'* 
No  donbt,  further  information  could  be  readily 
obtained  from  any  marble  or  stone-merebant. 
Black  marbles:  Athford  in  Derbyshire;  Dent 
(Yorks),  CrickhoweU  ;  Tenby  ;  Kilkenny,  &o. 
White:  Skye,  Inyerary,  Assynt,  Blair  Athol,  &o. 
Ash  and  Orey  Marble:  Orietoe,  ia  Sbropihire. 
Brown  and  red :  Buxton  and  Betham  Fell,  near 
Miinthorpe.  Green :  Irish  green.  Black,  yarie- 
gated  with  other  colours:  A^hburton  andTorbay, 
Beron.  White,  yanegated  with  other  colours: 
Near  Plymouth,  at  Killamey,  &e.  Green,  yarie- 
gated  with  other  colours :  Moua,  Anglesey.  Marbles 
containing  shells,  corals,  &o.  :  Plymouth, 
Aahborton,  and  other  Deyooian  limestones;  tibe 
Offinoidal  marbles  of  Flint,  Derby,  and  Garsdale 
(Torki);  the  shell  matbles  of  Buokiogham, 
Whiehwood  Forest,  Stamford,  and  Teoyil,  from 
the  Oolite ;  and  Purbeek  and  Fetwork  (similar  to 
Bethersden),  from  the  Wealden.— Dnrozr. 


that  the  only  difference  from  the  !old  woad  yats  is 
noply  tiiat  Holliday's  is  worked  with  bisulphate 
of  sooa,  zino  dust,  and  lime.  The  writer  displays 
ignorance  of  the  two  methods  of  indigo  dyeing,  or 
iSb  would  haye  been  able  to  haye  giyen  a  fuller  and 
more  oorreot  description  than  he  has  done.  In  the 
first  place,  lime  is  used  in  both  cases :  in  fact,  it  is 
thalune  that  keeps  the  old  woad  yat,  and  it  is  more 
eeeentisl  to  use  it  than  in  Holliday's  prooess,  and 
the  indigo  by  their  process  iM  specially  prepared 
known  only  to,  or  at  least  done  eo  by,  the 
patentee),  whereise  with  the  woad  yats  it  la  the 
pore  Indigo  that  is  used.  I  may  add  that  the  pro- 
oe«of  indigo  dyeing  by  Holliday's  prooees  la  f^ 
eapecior  to  any  yet  disooyered,  and  wOl  ultimately 
sapersede  all  other  methods  of  blue  dyeing.  It  u 
»  superior  dblour,  it  is  less  expensiye  in  deaning, 
and  u  equally  as  darable.  It  will  stand  washing 
and  the  atmosphere  better  than  other  systems,  ana 
will  dj%  double  the  quantity  of  wool,  yam, 
or  doth,  in  any  giyen  time.  Haying  worked  both 
systeou  for  a  number  of  years,  I  can  testify  to  the 
abore,  and  would  recommend  any  party  beginning 
indigo  dyeing,  to  adopt  Holliday's  process.— J. 

OB1CI8TOV. 

[47039.1-Cloek  auery.  —  Set  the  <*fly"  so 
that  it  reyolyes  slower ;  pethaps  it  is  loose  on  its 
spiadlo.— 8i.  Luxb. 


[47043.]— Oamara.— To  Mb.  LuroiarEB.— In 
reply  to  yours  on  p.  359,  my  objeotiye  has:— 1st, 
an  achromatic  lens,  31  mill.,  with  shutter;  2nd, 
a  conical  piece,  with  a  set  of  two  lenses  (double 
oonyex  and  meniscus,  sAparated  by  a  ring),  38  mill, 
and  diaphragm,  6  mill. ;  3rd,  a  separate,  piece, 
withconyex  lens,  21  mill.,  a  diaphragm  8  mill., 
and  shutter.    2  and  3  can  be  screwed  on  1.— A 

DUTUU   SXTBSOBIBXB. 

[47045.]  —  Wire  Earneaa  for  WeaTlng  — I 
beiieye  the  machine  for  making  wire  heddles  is  an 
American  inyentionj  but  are  they  much  used  in 
this  country  ?— C.  K.  J. 

[47048.]— Oreenhonse.— The  yine  would,  of 
course,  coyer  the  roof,  and  so  exdude  much  of  the 
light  the  flowers  would  require :  but  if  you  do  not 
intend  to  **  force,"  you  may  haye  a  yine  and 
flowers  too.  It  would  be  better  to  utilise  the  wall 
for,  say,  peaches  and  nectarines ;  but  the  best 
thing  te  do  would  be  to  call  in  a  practical 
gardener  to  see  the  place,  and  ask  his  adfioe.— 

[47049.]  —  OUdlng  Book  -  Bdges.  —  As  the 
*' receipts"  referred  to  were,  in  all  probability, 
taken  from  this  paper,  they  are  no  doubt  correct. 
At  any  rate,  the  method  ox  applying  gold-leaf  to 
book -e<Y gee  has  been  frequently  deecribed.  Look 
hi  p.  660.  VoL  XXXIV.,  for  instanee.  "  J.  K.  B." 
has,  probably,  allowed  the  glair  to  get  thoroughly 
dry,  or  has  attempted  to  bomish  before  the  gold 
was  fixed.  If  he  tries  again,  he  will,  no  doubt, 
sacoeed.— E.  G.  M. 

[47052.] -Paint  on  Vowing-Maohines.— Is 
it  possible  that  ''Daylight"  means  he'  has  seen 
some  galvanised  iron  ?  Try  it  with  a  knife. 
— T.  P. 

[470^7.]-  Glase  or  Bnamel  on  Iron.— Would 
the  ^oerist  say  wh*it  temperature  will  suit  ?— then, 
possibly,  he  may  get  a  reply.  As  it  i«,  his  reference 
IS  incorrect,  and  it  is  impossible  to  know  what  re* 
cipes  he  refers  to.  He  will  obtain  nothing  more 
fusible  then  a  common  glass  haying  a  iBi'ge  per- 
centage of  lead,  and  perhaps  that  won*t  adhere  to 
the  iron.  There  are  many  redpes  in  the  back 
yolomes.indading  thepresentone,  for  the  enamelled 
iron  Ublets.— Vn>BO. 

[47069.]— Iron  Ohlmney  Boating.— Coyer  it 
well  with  Brunswick  black  when  it  is  thoroughly 
cleaned.  Of  course,  you  mean  it  is  the  outside 
that  rusU.— G.  T. 

[47060.] —Atmoaphario  Nitrogen.— See  Angus 
Smith's  *•  Air  and  Bain."  The  quantity  of  nitric 
acid  found  in  rain  yaries  with  the  locality.  In 
parts  per  million  he  giyes  Runcorn  *278,  Liverpool 
'682,  M&noheeter  1*179,  Glasgow  2  436.— S.  B. 

[47066.]  —  SoisBors  and  Basor-Orinding 
Maohine.— Surely,  tou  can  take  a  hint  from  ooe 
of  the  ordinary  trayelling  grinder's  wheels.  Msny 
of  them  haye  only  one  troadle,  which  works  direct 
to  a  flywheel,  and  that  has  a  band  driving  a  pulley 
on  the  grinding  spindle. — £.  H. 

[47081.]— PoUBhlng  Granite  —Is  it  granite  or 
concrete  that  hts  to  be  polished  F  At  any  rate,  it 
is  done  by  taking  a  lump  of  granite,  some  sharp 
sand  and  water,  and  tben  wiUi  plenty  of  elbow- 
grease  you  will  get  a  surface.  Finer  qualities  of 
sand  are  used  until  the  polish  u  brought  up.— 

'[4708l!]— Poliahing  Oranite.— After  the  sur- 
face ia  tooled  as  truly  as  possible,  rub  down  with 
an  iron  or  wood  muUer  and  wet  sand,  and  then 
with  a  leadmuller  and  emery ;  next  rub  with  hatd 
pumice-Btone,  keep  constantly  wet  with  water 
only,  then  with  rouge  under  a  linen  pad.  To  finish, 
weu  wash  the  surface,  and  when  perfectly  dry, 
poUsh  with  a  linen  pad,  moist  with  water,  and 
powder  of  calcined  tin  of  the  finest  sort,  and  finally 
with  a  pad  of  dry  rags,  carefully  removing  first  any 
grit  that  might  scratch  the  surface ;  the  above  is 
uom  Spon's  **  Workshop  Beceipts."— DmoB. 

[4708i.] -Hardening  Ifoatlier.— Choose  good 
pieces,  bark-tanned,  soak  in  water  until  thoroughly 
mellow,  and  then  hammer  tboroughly.  If  you  can 
get  the  use  of  a  hydraulic  press,  by  all  means  get  a 
die  and  a  plunger,  and  compress  the  leathers  as 
much  as  yon  ean.— £.  C. 

"[47143.]-Alnminiam.— <*ZdU  Naien"  will 
find  it  very  difficult  to  separate  the  Zn  from  the  Al 
eoonomically  and  perfectly.  On  the  other  hand, 
the  alloy  will  probably  have  advantages,  as  it  will 
moat  likdy  take  aoloer,  hitherto  a  matter  of  the 
greateat  difficulty  with  pure  aluminium.  If  *'  Zella 
Naien"  wiU  aend  me  hia  address,  I  thinkloan 
hdp  him.  —  C.  Woodhbad,  The  Woodlands, 
Hitchin. 

[47143.]— Alnmininm.— In  the  production  of 
aluminium,  **  ZeUa  Naien  "  aska  for  a  method  of 
aeparating  the  zinc  from  an  alley  he  haa  obtained. 
He  haa  reodved  in  reply  a  very  **  deaeryed  anub  " 
from  Mr.  Grey  (page^l),  aa  Mr.  AUen  calla  it 
(page  404).  I  concur  in  the  aame  opinion.  Never- 
theieaa,  I  will  give  **  Zelia  Naien  "  some  useful  In- 
formation about  his  research.  I, have  extracted 
also  yery  easily  an  impure  aUoy  from  a  mineral 


ore  aent  to  me  from  Spain ;  Its  tedinical  name  is 
*'Ghanite,"  a  proper  alominate  of  sine,  whoae 
chemical  formula  ia  AliOgZuO.  How  to  purify  • 
the  extracted  alloy  ?  I  will  not  say  my  own  ex- 
periments—they w#re  a  failure.  But  I  will  kindly 
tdl  <*  Zdia  Nden  "  that,  in  the  factory  of  Nan- 
terre,  near  Paris,  erected  in  1868,  by  M.  DeviUe 
and  M.  Morin,  they  have  employed  every  means 
of  sdentiflo  purifioatien.  When  the  alloy  is  mdted 
at  the  temperature  of  yolatilisation  of  smc,  a  por- 
tion of  the  zinc  bums  up  and  vanishes  away  as  a 
vaporous  oxide  in  the  form  of  a  fiooeulent  pow- 
der—the "pompholix*'  of  the  andent  chemists. 
In  trying  to  increase  again  the  temperature  in  a 
emdble  of  plumbago,  the  volatiliaation  of  zinc  goes 
on,  but  the  aluminium  oxidises  in  the  atmoa]mere 
ef  carbonic  oxide  produced  l^  the  carbon  of  the 
emdble.  The  quantity  of  metallio  alnmininm  left 
is  quite  indiniincant.  The  process  is  very  waste- 
fuL  A  emdble  of  wrought  iron,  instead  of  plum- 
bago, sets  up  a  triple  alloy— aluminium,  zinc,  and 
iron.  M.  Morin  has  tried  many  other  methods  of 
purification.  In  spite  of  his  lonff  practical  expe- 
rience, every  new  prooeaa  fur  the  production  of 
aluminium  haa  proved  a  failure.— Spikiaju). 

[47146  ]—OiL— Into  a  tin  pan,  3ft.  aquare  and 
1ft.  deep,  aet  on  ground,  pour  three  or  four  gallona 
of  linseed  •oil,  to  whioh  throw  in  a  quarter  of  a 
pound  of  coarse  litbarse  to  e«oh  gdlou  ;  stir  this 
every  day  for  a  fortnight,  and  take  care  to  agitate 
it  weiL  At  the  expiration  of  the  term  th«  oU  will 
have  acquired  a  good  drying  quality — will  be 
equd  to  boiled  oil— and  will  have  suffered  no  loes, 
as  beat  was  not  employed  in  the  prooees.  The 
resultant  oil  ia  alao  white  and  limpid.— H.  Stooki. 

[47160.]— Becovery  of  SUver.— I  think  you 
are  wandering  under  a  delusion.  Because  lead  has 
favourably  replaced  the  silver  pUteinyour  battery, 
it  must  not  be  asauroed  that  the  lead  containa  aUver. 
Any  two  metala  in  tbe  following  table  will  give  off 
a  current;  and  the  farther  tbey  are  apart  in  the 
order  given  the  greater  will  be  the  power  given  off. 
The  deduction,  therefore,  is  that  yon  have  formed 
a  couple  which  ia  as  much  to  your  satisfaction  aa 
the  one  previously  in  use.  Tou  do  not  say  what 
metal  you  used  with  the  silyer  and  lead.  Table 
of  metala  evolving  voltaic  electridty  :— 

1.  Aluminium     6.  Nickel  9.  Mercury 

2.  Msnganeee     6.  Lead  10.  Silver 

3.  Zinc  7.  Tin  11.  Platinum 

4.  Iron  8.  Copper  12.  Carbon 
These  might  be  edded  to.— H.  Stooks. 

[47168.]— Trimming  Copper  CKieeta.— Many 
thanks  to  **  Mid*  "  for  his  answer  on  the  aboye. 
Perhaps  he  will  have  the  kindness  to  inform  me  how 
to  keep  one  side  of  the  burnished  sheets  bright 
whilst  the  other  side  U  t>eing  trimmed,  or  how  Mst 
to  restore  it  to  its  brightness  again  P— and  oblige— 

COFPSBT. 

[47174.]— Pedal  Beeda.-From  the  description 
you  give  of  your  intended  inatrument,  I  should 
consider  it  wise  to  leave  out  the  reeds  of  32ft.  pitdi, 
and  add  ooe  of  16ft.  pitch,  which  will  make  In  all 
two  rows  of  16ft.  and  one  of  8ft.  pitch.  Let  one  of 
the  16ft.  rows  be  voiced  soft,  and  the  other  16ft. 
row  a  little  more  reedy.  Tliis  will  be  far  better 
thau  having  a  32ft.  set,  which  is  not  required  in  an 
instrument  of  the  size  you  describe.  Any  further 
adrice  if  asked  for.^-G.  Fbtbb. 

[47174.] -32ft.  Pedal  Beeda.-«*  Arid  "  can 
procure  loft  sets  of  pedal  reeds  from  any  of  the 
wardionsee  where  those  things  are  kept.  They 
are  known  in  trade  as  "  small  Bourdons."  As  to 
32ft.  reeds  giving  the  actual  32fL  tone^  suspect 
he  will  have  to  give  an  order  for  them.  The  lowest 
reed  will  be  from  8in.  to  lOin.  long,  aooording  to 
scale  adopted.  If  *'Arid"  wanta  addreSMe  he 
must  look  in  the  "  Mudcal  Directory,"  as  makers 
and  aellera  rardy  advertise,  bdng  wdl  known  in 
the  trade.  There  will  be  a  difficulty  about  the 
speech,  but  the  patient  workman  will  remedy  that. 
It  la  dmply  imposdble  to  give  any  directions, 
or  even  to  show  how  It  is  done,  for  it 
depends  almost  entirely  on  the  aetting  of 
the  reed  — the  vibrator.  You  may  have  a 
reed  that  apeaks  dowly,  and  yon  preaa  (he  yibrator 
further  into  the  block  only  to  find  that  it  won't 
apeak  at  all,  aay ;  then  you  lift  the  vibrator  higher 
ao  that  it  ataada  wdl  above  the  block-^then  per- 
hapa  you  find  it  atuttera  and  splutters.  You  try 
again,  and  lo,  it  speaks  the  instant  the  key  is  de- 
preesed.  You  may  defy  anyone  to  tdl  you  why,  or 
to  explain  what  there  Is  in  the  last  position  of  the 
yibrator  which  makee  the  difference.  Mr.  Hoxlej. 
on  page  386,  reoommends  an  dd  and  abandoned 
dodge,  which  he  will  find,  I  bdieve,  in  a  patent  of 
Debdn*s,  taken  out  in  1870.  Debain  also  (see  p. 
61,  No.  315)  patented  curviog  the  reed,  filing  a 
bellow  acroes  the  block,  d;o.,  all  of  whioh  allow  the 
wind  to  paaa,  and  induce  the  reed  to  go  with  It. 
That  waa  for  hia  aaplrophone,  whioh  waa  built  on 
tbe  plan  of  the  Amenoan  organ.  Mr.  Huxley 
ahouid  haye  atated  that  what  he  oalla  the  **  Ame- 
rican twist "  did  not  improve  the  speech  because 
it  was  done  by  somebody  who  did  not  understand 
It    A  roed  properly  aet  and  twisted,  apeaka  directly 
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tl  Miy  Alittf  of  Ihtt  Uook.  whioh  it  rvimatfon 

t47lM.1-BlMtololty  ▼.  Oas.— I  thoold  not 
laimdtt  lttitli«r  but  thAt  the  quesUou  is  imporUnt, 
«ad  !•  bouDd  to  oome  to  an  iuue  tome  day.  Whan 
«•  aak  a  qutatian,  it  it  to  knew  tha  xeason  why,  or 
mhx  not,  a  thinff  can  be  done,  not  to  be  told  to  go 
and;  And  out  ounelvat,  at  though  the  thing  wat 
impoMible.  Wh«n  I  tavr  an  iustallation  of  the 
•lecttio  lii^ht  the  engine  wat  a  20-h  p..  working  up 
to  60<h.i>.  to  tupply  16  lampi ;  alto  a  4-h.p.  engine 
up  to  7*n.p.,  to  tupply  3  lampt.  the  cott  of  tmall 
eagineXlCO.  I  taw  at  once  that  the  prooett  wat 
not  eooaDniical.  Coneidering  thit,  I  am  glad  to 
read  of  available  small  dynamo  maohinet  (p.  406) 
at  these,  if  fffeotiye,  are  a  ttep  towardt  uniTtnal 
adoption.  But  fifr.  Lancaster  hat  been  peraittent 
in  oondemning  toch  tmall  maohinery  and  alto 
■mall  battetiet,  ptesuming  that  from  nothing,  or 
next  to  nothing,  nothing  will  oome.  But  when  we 
tee  hydrogen,  an  invisible  and  ahnott  imponder- 
able tubatanoe,  pottesting  tuoh  enormout  powert, 
it  maket  ut  think  with  the  ancient  Paul,  **  that 
things  whioh  are  teen  were  not  made  of  thing t 
that  do  appear."  I  am  aware  that  we  have  to 
do  with  f ac^  but  we  do  not  know  what  remaint  to 
ba  firand  out  I  eannot  experiment  my telf ,  at  my 
fiolin  and  '*oello"  taket  up  all  my  spare  time; 
but  **N.  Z."  hat  advanoed  the  tubjtot  one  ttage 
by  dedariug  the  hydrogen  ineandesoent  gas  hump 
(with  eleetrioal  action)  to  be  a  faot.  So  we  have 
two  ways  of  making  an  incandescent  light  with 
almost  the  same  materialt—the  gat  lamp  with  one 
jar,  the  eleetrio  lamp  with  many  jars.  With  the 
objsot  of  reducing  the  number  of  elements,  I  wish 
to  a»k  another  question, — Cannot  hvdrogeu  gas  be 
burnt  with  the  electric  light?  Furgive  me  for 
■uppotia^  that  bydrogen  gat  it  a  large  compeneut 
of  eieotticity  ;  this  is  only  my  idea,  eieuttioity  has 
yet  to  be  aLalvsed.  If  it  is  a  part,  then  the  escape 
of  hydrogen  should  be  prevented  or  made  use  of. — 

FZDDLBB. 

[4?226.]--Pictnre-Fraine  Vakioff.— Frame- 
making,  etpeoially  wh<:n  uting  the  chtap  foreign 
article,  rtquiret  considerable  practice  to  make  a 
good  job  of  it,  and  therefore  I  will  give  a  few  more 
**  wrinkles,'*  which  are  the  result  ot  my  experienee. 
I  don*t  approve  of  **  Cottwold*t "  plan  (see  page 
409),  because  be  leaves  the  glue  to  soak  iniirst, 
which  will  bring  out  the  end  grain,  and  thus  pre- 
vent the  plaster  edges  from  coming  together.  Then 
he  does  not  give  any  method  of  holdiog  the  two 
piecet  together  until  the  glue  it  dried  sufficiently 
to  atand  the  nailing.  The  first  requisite  it  to  have 
the  plane  **flat"  on  its  cutting  edge  (andthit  is 
not  very  easy  for  an  amateur  to  accomplith),  and, 
of  oourte,  very  thtrp.  The  next  important  memo. 
it,  that  you  mutt  not  alter  the  tet  of  the  plane-iron 
whiltt  doing  the  eight  mitr«t  of  any  frame,  or  you 
will  require  to  do  ^em  **  all "  over  again.  Then, 
bear  in  mind  that,  by  shooting,  tay,  the  end  of  a 
long  piece,  with  the  gilt  side  upper mott,  and  th<i 
corresponding  end  of  the  short  piece,  with  the  gilt 
ride  downwards,  that  any  slight  enors  will  be 
x>mp€ntated.  Grip  the  larg^t  piece  in  the  vice, 
with  the  gilt  facing  your  left  band ;  hold  the  com- 
panioa  piece  to  that  your  forefloger  it  feeling  that 
the  mitred  edget  are  together.  Now  raise  it  up 
|in.,  and  bore  with  sprig- bit  throoKl^  tbe  top  one 
{in.  into  the  other  (have  your  sprig-bit  very  fiharp, 
and  don*t  use  it  as  a  tumssrew,  &c.) ;  procure  nice 
dtUcato  tprigt,  not  tbe  horrid  rough  and  blunt 
artiolet  commonly  told  at  cut  nails.  Have  your 
glne  thick,  and  just  put  one  **  dab  "  towards  the 
back  of  the  mitre,  in  with  your  sprig,  and  tap 
gantly.down,  as  **0.  J.  L."  reoommends,  being 
guided  by  the  feel,  in  conjunction  with  tho  eyes, 
and  if  noc  quite  right,  a  sprig  in  the  opposite  tide 
•wlU  probably  make  mattert  right.  I  have  not 
tDtd  any  of  the  erampt,  but  am  certain  that,  with 
anyone  used  to  the  job,  the*  whole  irame  oould  be 
done  ere  one  comer  oould  be  aosurately  oramptd 
up  for  nailing.  Memo:  thcae  cheap  mouldings 
are  oltea  very  crooked,  and  in  driving  the  spngt  to 
keep  the  back-boardt  in  place,  don*t  ute  a  hammer, 
or  your  glata  will  often  ooma  to  grief ;  but  usuthe 
edge  of,  tay,  an  Sin.  flat  file. — J.  J.  A.,  Liverpool. 

[47228  J—ValaphanA.— A  hundred  yards.— H. 


[47238.]  —  Aatronomleal  TalMoepe.  —  To 
«<  ALDKBABAy.*'^  Artificial  (ettt  for  dednttion,  toth 
at  tmall  print,  ftc,  are  never  to  be  depended  upon. 
It  often  happens  that  a  teletoope,  perfectly  utelett 
for  ttellar  work,  will  define  inch  objeeti  reaiark- 
ably  well.  A  timpie  and,  at  the  tame  time,  a 
vury  certain  test  for  both  object-glastet  and 
tpeeula.  It  to  remove  the  eye*tttbe,  and  to  plaeo  a 
urUte  eereen  at  the  foeus  of  soma  bright  object. 
tueli  ata  gat- flame  or  an  artiflelal  ttar,  obtained 
by  plaeing  around  the  flamaatheet  of  bent  tan^with 
a  |in.  bole  joct  in  front.  A  piece  of  cardboard 
about  6iu.  tquare,  with  a  rimilar  hole  pnnohed  in 
the  middle  thould  then  be  hold  cloaa  to  tha  onteido 
of,  we  will  tay,  the  object- glaat,  and  the  hole 
moved  acrote  itt  tnrface  in  every  direction.  There 
ibould  h^  one  particular  position  where  the  image 
•houid  be  perfectly  ctcady,  whatever  may  be  the 


movement  of  thc'  parfoiated  card.  If  there  it  no 
tuoh  porition.  the  flgure  of  the  object*gIaat  it 
■imperfect,  and  a  blurring  or  nebulority  (not  .to  be 
confounded  vrith  the  efieott  of  irradiation)  would 
be  peetent  at  the  edget  of  any  bright  image.  Thit 
blomng  would  not,  perhapt,  affect  the  definition 
of  tetrettrial  objectt,  or  even  lunar  detail :  but  it 
would  render  the  teletcope  utterly  uteiatt  for 
teparating  dote  doublet,  or  for  thowing  planetarv 
markings.  Its  definition  may,  however,  be  much 
improved,  and  sometimes  rendered  perfect,  by 
stopping  off  tbe  faulty  portions  of  the  object-glase. 
This  may  be  determmed  by  noting  at  whioh  zone 
of  the  object-^lass  the  hole  was  opposite  when  the 
motioB  of  the  image  wat  meet  dittinot.  It  will  not 
be  necesaary  to  givetettt  for  achromatitm,  beoaute 
an^  shortoomiugt  in  that  direction  will  be  tuf- 
fiaently  obviout,  and  I  do  not  tuppoee  **  J.  L.*' 
will,  in  tuoh  a  eate,  be  cnriont  to  know  whether 
hit  iensea  are  too  much  or  too  little  corrected.  A 
*' rough-and-ready"  wav  of  ettimating  the  mag- 
nifying power  it  to  divide  the  focut  (in  inchet)  of 
the  object-glatt  by  one-half  that  of  the  field-lent, 
tuppesing  it  to  be  a  Huyghenian  eyepiece.  Thut, 
if  tbe  former  be  36in.  and  latter  lin.,  the  power 
would  be  72  diameters.  For  hinta  on  eyepieces, 
tee  page  337  of  the  current  volume.  I  may  alto 
mention  that  I  have  received  some  very  excellent 
and  cheap  secondhand  eyepieces   from   Mr.  Ca- 

platzi. — ALDSBABJUr. 

[47245.]— Bleetrio  Bella.— Dutt  in  twitch  per 
hapt. — H.  Stookk. 

[47216  ]— private  Telegraph  Wiree.— The 
vriree  are  ttrained  by  a  **  draw-rioe,'*  and  when 
sufficiently  tight  are  placed  into  the  groove  of  the 
insulator,  and  bound  in  with  No.  16  //.  i.  wire. 
The  nearness  to  wall  of  outdoor  wires  affects 
them  not,  if  they  do  not  actually  touch  it;  but 
onlv  their  insulators.  However,  if  they  are  just 
within  4  inches  of  wall  accidents  occur,  for  when 
the  wind  blows  contacts  occur,  and  spiders  in  fine 


weather  spin  their  webt  between  the  wire  and 
wall,  which  after  a  thower.  open  up  a  path  for  a 
considerable  amount  of  leakage.  I  must  apolonise 
for  my  rough  sketch  of  the  *' draw-vice.  '  D  is 
a  pole,  and  A  drum  of  rice,  which  works  on  an 
axle  governed  by  tbe  key  0.  The  jaw  B  oUps 
wire  to  be  ttrained.  On  taming  C,  the  wire  fixed 
to  D  it  wound  on  to  A,  and  the  distance  between 
vice  and  pole  fhortened,  and.  therefore,  B  is 
strained  in  proportion  thereto. ~H.  brooKB. 

[47264.]  —  laghtninff  Oonduotora.  —  These 
generally  oontitt  of  a  ttranded  copper  rope,  from 
Jin.  up  to  iin.  diameter,  which  is  fastened  down 
to  the  wall  of  the  chimney,  &o.,  by  means  of 
staples.  Formerly  the  coudootor  was  insulated 
from  the  wall,  but  at  the  efficiency  thereof  depends 
upon  itt  capability  for  openiog  up  a  ready  path 
for  the  charge,  thit  course  was  beneficially 
abolished.  When  the  oosductor  is  not  insulated 
from  the  stack,  the  chimney  itself  assists  the  diS'* 
charge  to  earth.  The  copper  wire  is  fixed  to  a 
platinum-tipped  iron  or  copper  rod  at  the  top  of 
the  chimney,  and  at  the  bottom  must  be  appended 
to  a  good  esfih  plate,  or  some  other  good  earth 
connection.  The  rods  are  often  forked,  as  thovm 
in  theflgurei,  but  BB  are  certainly  superfiuout,  at 


■f 


if  the  *' flash  "approachet  and  ttriket  the  chim- 
ney, it  it  a  natural  ciroomttance  that  the  current 
will  find  the  path  of  leatt  reeittaaee— the  main 
conductor  —  -without  thete  expente  •  incicaiing 
platinum  pointt.  The  earth-plate,  formerly  men- 
tioned, may  be  2ft.  tquare,  and  thould  oontitt  of 
galvanlBed  iron  or  of  copper.  If  the  toil  it  dry,  a 
few  budielt  of  ouke  around  it  will  improve  the 
earth.  Any  old  ioa,  &o.,  may  be  benefldaUy 
buried  around  the  earth-plate.  A  very  good  con- 
ductor may  be  made  of  a  half- inch  wide  strip  of 
|in.  copper  fltted  to-  wall,  as  shown  at  C.  It  is 
ainipler  and  cheaper  ttmn  a  etranded  construction. 
Tha  braokati  (if  thej  may  be  to  termed)  which 


hold  the  copper  ttrip  down  to  the  vafl,  aia  emfly 
out  out  and  bent  into  thape  from  thin  thaateoppsr, 
and  alter  the  holes  have  been  puatiied  aia  ^td 
down  by  clout  nailt.  Thut  we  tet  4kat 
the  conductor  thould  leak  all  the  wajr  down, 
and  the  more  it  leakt  at  every  pmat,  tbe 
more  efficient  it  will  prove,  beeaote,  at  befoce 
stated,  that  efficient  depends  on  itt  etrth- 
oonducting  power,  donduotort  thould  be  fre- 
quently examined,  at  they  corrode,  and  conneetioD 
from  top  to  bottom  gett  impaired.  If  you  have  a 
galvanometer,  get  a  batterv  oell«  andeoaaectto 
top  of  conductor  through  gafvanometBr ;  tha  remit 
should  then  be  a  full  ^flection,  say  90^.  Now  tij 
for  defiection  at  bottom.  Say  you  get  80°.  The 
conclusion  can  then  be  drawn  that  l(fi  of  th»  cur- 
rent are  carried  off  to  earth  through  the  btithuutk 
and  80'  through  the  conductor.  When  the  wetlbsr 
is  wet  more  current  will  go  through  the  damp 
chinmey  ;  tettt  thould,  therefore,  be  made  in  diy 
weather  for  comparative  retulta.  Should  tks 
defiection  from  the  top  fall  off,  you  may  depend 
tomethiog  it  wrong,  and  that  the  wire  wnts 
looking  to.  Of  courte,  the  defiection  at  the  botton 
of  the  conductor  will  alto  be  reduced  by  detmiora- 
tion ;  but  it  must  be  remembered  that  the  weaflier 
must,  for  testing  these  uninsulated  lines,  be  fine, 
as  dampness  affects  the  lower  deflection.— H. 
Stocks. 

[47274.]  ~  XUnminaUuff  Clock.  —  Feint  the 
dial  with  the  new  luminous  paint,  saving  gas,^ 
A  piece  of  wood,  painted  two  coats,  wat  found  to 
yield  sufficient  light  to  get  gunpowder  out  of  a 
dark  magazine.  See  '*  Scientific  Newt*'  oolamn 
of  thit  journal  a  week  or  to  ago. — Eusonu. 

[47274.]— Illuminating  Clock.— Ton  can  hive 
the  touroe  of  illumination  in  the  room,  and  have 
mtrrort  to  reflect  it  on  to  the  face  of  dock,  but  yoe 
would  lose  about  one-third  of  the  light  at  each 
reflection.  The  better  way  it  to  have  the  lii^t 
below  tbe  faoe  of  the  clock,  and  Jott  in  front  then 
lookine-glaetet  on  each  aide,  and  in  the  front, 
would  help  to  illumioate  the  dock.  I  have  often 
thought  that  a  good  dock  might  be  made  for  night 
use,  having  two  rotating  discs  with  a  hole  in  each, 
long  and  narrow,  the  one  disc  serving  the  piupssu 
of  minute-hand,  the  other  hour  hand ;  then  a  cade 
of  round  discs  outside  in  place  of  figures,  the  Hgkt 
to  be  at  the  back  of  the  dial.  Such  a  clock  could 
be  seen  ten  times  further  awar  than  now,  and 
would  be  most  valuable  at  night.  The  light,  of 
oourse,  would  illuminate  the  whole  of  the  tote 
Bpooes,  and  the  holes  in  minute  and  hour  aam^ 
which  would  rotate.  This  would  be  a  neesltjr 
worth  the  making.^W.  J.  Lakoasisb. 

[47275.]— Slectrical  Indicator.— I  do  not  see 
how  yon  can  arrange  this  without  going  in  for  a 
very  expensive  contrivance.  The  company  under 
whioh  1  serve  have  to  pay  £15  to  £20  for  an  am- 
ratus  simply  to  ahow  when  tank  it  full,  whion  I 
willdetcribe  if  you  wish  for  it.  Theappantas 
might  be  modified  to  thow  when  the  tankwu 
empty  alto ;  but  to  thow  intermediate  positiooi 
would,  I  should  say,  be  usekis.  Write  again.— H. 
Stookb. 

[47276.]— Blectric  Water-Xerel  Indicator. 
—The  wheel  A  is  actuated  by  the  float,  and  vhso 


revolving  oautet  the  har  eanying  the  cootMt'pis' 
to  rock  on  itt  centre  B,  and  to  i^oduoiag  a  cueot 
on  one  tide  or  the  other  by  immeniag  the  piu^ 
in  the  mercury  C«  the  pendulum  C  brinfiog  tet 
bar  into  itt  normal  porition.  I  have  shown  fft* 
in  a  line  for  the  take  of  clearness,  but  thsv  tin  m 
placed  anyhow  so  long  at  they  diptogeosr-^ 
uting  mercury  I  think  you  wul  make  a  gistf  titi , 
better  contact  than  you  can  with  solid  mtW  t>^ 
the  puis  on  the  bar  and  the  conssetioas  ■■vf' 
weUineuUted.  For  the  zecoidiag  iastras*^ 
willrequixea  couple  of  ratohel  whttlt  oltqpiti 
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bat  fastened  tocpether  a  little  apart,  and 
mounted  on  a  oommon  oentre.  Ton  must  hare  a« 
many  teeth  on  them  as  your  floa^wheel  has  pins, 
and  the  teeih  aiaat  l>e  out  in  an  opposite  direction 


to  one  another,  so  that  when  the  eleetro-magnet 
attmots  the  armature,  and  escapement  F  toward 
the  pola  marked  S,  the  wheel  at  the  baok  rerolTes 


in  the  direction  of  the  arrow  (and  with  it  the 
wheel  and  index  that  are  shown),  Uie  roTerse 
action  tsk^ss  place  when  aroaature,  &c.,  is  drawn 
t  )ward  N ;  there  are  several  disadvantages  in  this 
plan — via.,  the  necessity  of  having  the  batteries  at 
the  reservoir,  the  liability  of  instrument  to  get  oat 
of  step,,  and  the  continuous  action  if  the  pins  on 
float- wheel  should  happen  to  hold  the  bar  down  ; 
but  all  I  have  seen  are  not  free  from  these  defects. 
If  this  does  not  suit  write  again. — ^Wallinqton. 

[47279.]— Spoilt  Olaaa  Shelvea— I  presume 
that  no  acid  is  about  the  place  where  you  stored 
them,  as  that    ocoasionsiJy    injures   glass.— H. 

9Z00XB. 

[47279,]— Spoilt  Olara  ShelTes.— The  easiest 
way  to  remove  the  stains  is  to  repolish  the  glass. 
Msike  a  pad  with  thick  cloth  on  a  flat  piece  of 
wood,  with  a  handle  on  the  other  side ;  then  get 
some  of  the  finest  pntty-^wder,  and  oommenee  to 
polish  with  the  powder  and  a  little  water,  and  work 
ontai  all  the  stains  aie  removed,  then  finish  polishing 
with  dry  powder.  Take  oare  you  do  not  gtt  any 
gnt  on  the  glasar— W.  J.  Lamoistsb. 

[47281.]— Trtoyolea— The  power  obtained  by 
the  lever  and  rotar^r  motions  is  about  equal,  too- 
▼ided  the  stroke  ts  of  the  same  length.  The 
reason  why  the  rotary  motion  is  so  much  used,  is 
that  most  people  consider  the  motion  more 
pleasant  and  less  tiring.  It  also  has  the  advan- 
tages of  enabling  the  wheels  to  run  faster  or  slower 
than  the  pedals,  according  as  the  lower  cogwheel 
ia  larger  or  smaller  than  the  upper  one,  and  it 
admits  of  the  use  of  **  balance  gear,"  for  double 
driving.  This,  I  consider  a  great  point,  for  I  con- 
aider '*  balance- sear  "  very  much  superior  to  any 
ratchets  or  dutchee,  and  the  enormous  number  of 
* '  balanaed-geared  "  machines  which  have  i^pMtfed 
this  seasoo  shows  that  the  makers  think  so  too. 
Levers  are  easier  to  construct,  for  chains  entail  a 
veiry  great  deal  of  work.  There  are,  however, 
several  patented  methods  of  oommunicatinff  the 
rotacy  motion  to  the  wheels,  some  of  which  are 
rathar  rapecior  to  chains.— Q>.  B.  T. 

[47281.]— Trlcydea.— I  have  used  almoet  every 
kind  of  tricycle,  and  can  find  nothing  superior  to 
the  chain.  The  lever  machines  I  would  not  use. 
I  can  with  the  chain  climb  'any  hill,  although  it  is 
not  always  well  to  attempt  to  climb  t^  steep  hill ; 
more  energy  is  used  up  than  would  be  required  to 
puidi  the  machine  up  the  same  hill.  I  nave  no 
preference  for  a  double-driver;  can  do  quite  as 
much  with  a  single  geared  well,  and  can  turn 
corners  much  more  easily  and  quickly  with  single* 
drivar.  I  have  seen  some  nasty  spills  with  double- 
drivers  In  turning  oomers  at  all  sharp.  I  should 
most  decidedly  reeommend  a  back-steerer  single- 
K^md  machine,  of  not  more  than  44in.  diameter. 
With  such  a  nutehine  you  can  go  12  miles  an  hour, 
and  if  you  will,  can  keep  your  seat  all  day.  I  rode 
19  nulea  in  an  hour  and  three-quarters  the  other 
day  on  a  Swallow  without  the  least  fatigiie,  and 
aftec  eight  o'elook  at  night,  aavaral  long  huU  baiof. 


on  the  road.  This  is,  I  think,  as  much  as  one 
would  care  to  do  on  any  machine.  There  is  one 
part  of  the  tricycle  that  needs  a  lot  of  improve- 
ment, and  that  is  the  saddle,  or  seat.  I  should  like 
to  see  a  dished  saddle,  very  much  like  the  half  of  a 
washing-bowl,  and  fitted  on  springs  working  only 
in  a  forward  vertical  motion.  Sach  a  seat  would 
be  most  valuable.— W.  J.  Lancastbb. 

[47287.]— Magneto-Slectrio  Machine.— Put 
the  bobbiii  in  a  lathe  and  guide  the  wire  with  your 
hand.  The  change  of  polarity  must  be  made  at  the 
point  where  tbA  polee  stand  (or  rather  just  before 
they  stand)  NN,  SS,  as  no  motion  would  be  the 
result  if  a  continual  NS  NS  condition  was  not  kept 
up.— H.  Stocks. 

[472S7.]  —  Magneto  -  Blectrio  Machine.  — 
Leave  out  2in.  of  wire  in  commencing  to  wind 
your  spool,  fill  up  each,  connect  the  two  bottom 
wires  (cleaned)  together,  have  shaft  between  spools 
bright,  wind  four  folds  of  finishing  end  round, 
braze  fast  to  shaft  (from  one  spool  only).  Observe, 
should  ^our  shaft  have  a  broken  connection,  and 
the  pinion  working  in  the  step  between  magnets 
be  inserted  with  guttapercha,  then  fasten  the  other 
end  of  spool  wire  to  the  pinion,  apart  from  the 
shaft.  The  other  question  is  of  no  use.  In  put- 
ting the  machine  together,  do  not  let  spools  Dear 
upon  magnet,  aod  if  tin  spring  bears  upon  frame- 
work, you  throw  back  the  current,  gently  bear 
your  spool  spring  upon  flats  not  too  stiff.  Notice 
your  pole  wire  coanectioo  has  a  drop  of  oil,  and  I 
think  it  will  work.— Toic  B. 

[47288J.— Drying. Bncka  for  Dry-Platea.- 
According  tu  my  experience,  there  is  not  much  to 
choose  between  the  vertical  and  horisontal  poai. 
tions.  In  the  former  case  a  space  of  at  least  half 
an  inch  should  be  left  between  the  plates ;  and  in 
the  latter  they  should  not  be  laid  flat  upon  any 
cold  material,  euch  as  glass;  but  supported  on 
strips  of  cardboard  or  wood,  so  as  to  alfow  the  air 
to  dieulate  undemeath.^-W.  Bobinbom',  Jthtb. 

[472^.]— Drying:- Ba oka  for  Dry-Platea.— 
The  racks  are  bad  because  there  is  not  a  sufficient 
current  of  air  between  them.  You  could  easily 
make  a  circular  drying  frame  to  hold,  say,  a  dozen 
quarter-plates,  the  outer  edge  of  each  to  be  2in. 
apartj  then  they  would  dry  much  more  rapidly 
than  m  the  usual  rack.  The  drying  circle  could 
be  made  of  tin  directly  ;  have  a  tobe  m  the  centre, 
say  2 in.  in  diameter,  then  around  this  have  the 
one  series  of  tin  grooves  soldered;  then  for  the 
outer  circle  a  tin  band  with  another  series  of 
ffrooves  would  be  all  that  would  be  required. — W. 

J.  LAVOiaZKB. 

[47292.]— Bunaen  Battery  Oonneotiona.— 
See  my  letter  elsewhere,  iu  reply  to  *'  Beetle 
Crushers,'*  letter  202^4,  en  carbon  oonneotions.— 

[47292.  l->BuBaen  Battery  Oonneotlosa,^ — 
Bead  letter  20234,  from  '  *  Beetle  Crushers.''  You 
can  deposit  copper  by  placing  the  end  of  carbon  in 
sulphate  solution  of  that  metal  and  passing  an 
electric  current  through  it..  The  carbon  is  con- 
nected to  the  —  pole  and  the  plate  of  copper  (which 
must  be  put  in  solution  opposite  the  plate  of 
carbon)  is  connected  to  the  positive  pole  ^^f  the 
battery.  The  little  apiritt  necessary  for  the  solder- 
ing may  be  entirely  overlooked.  I  may  sa^  that  it  is 
very  convenient  to  have  all  carbons  provided  with 
terminals,  as  in  case  of  removals,  renewals,  or  when 
cleansing  the  batteries,  they  can  be  easily  re- 
moved.—H.  Stookk. 

[47298.]- Bxamiaation  of  Matt.-Infuaion  of 
malt  cannot  be  flltered  through  filter-paper  with- 
^  out  pressure,  but  a  piece  of  dean  oalloo  answers 
very  welL  The  heat  at  which  the  infusion  has 
been  prepared  makes  a  good  deal  of  difference  to 
the  filtration.  An  extract  of  suitable  strength 
mav  be  prepared  by  adding  50  grammes  of  ground 
malt  to  250  cubic  centimetres  of  water  at  145^, 
raising  the  infusion  to  this  point,  and  keeping  it 
there  for  1^  hour,  afterwards  heating  it  to  ISO"* 
for  half  aa  hour,  filtering  as  above,  and  rinsing 
with  enough  hot  water  to  make  up  to  500  cubic 
centimetres.  This  will  give  a  proportion  of  10  to  1, 
from  which  the  results  for  acidity,  &o.,  can  be 
easily  calculated.  If  the  heat  of  the  infusion  is 
too  high  to  begin  with,  the  **  goods  will  set,"  as  a 
brewer  would  say,  and  it  will  be  very  difficult  to 
get  the  extract  ott.    Further  particulars  if  wished. 

— B.  S.  BKi^VKN. 

[47298.]— Bxamination  of  Malt.— I  have 
found  the  best  way  to  get  a  dear  and  rapid  filtra- 
tion is  to  allow  mash  to  stand  in  beaker  long 
enough  to  allow  grains  to  settle  to  bottom,  leaving 
wort  at  top,  and  then  to  carefolly  poor,  without 
disturbing  grains,  on  to  a  sponge,  or  loose  plug  of 
cotton  wool  inserted  lightly  in  a  funnel,  returning 
first  drainings  on  to  filter  if  not  dear.  Have  found 
this  the  best  way  of  very  many  practical  trials 
through  filter  papers.— J.  W.  Eaar,  Iiouth,  Linoolno 
shire. 


denser,  by  using  diict  of  varying  aperture  over  the 
opposite  side  of  condenser,  just  cutting  off  the 
marginal  rays.  The  equivalent  focus  of  the  corn- 
denser  will  be  a  point  nearer  to  the  condenser  than 
you  have  evidently  taken,  but  even  if  the  light  is 
at  thia  exact  spot  you  must  cut  off  at  least  one* 
tenth  of  the  diameter  of  outer  lens  to  get  a  dear- 
edged  disc  With  a  single  leoe  condenser  the 
effect  wdl  be  different.— W.  J.  Lanoastss. 

[47301.]— Vacuum  Tul>ea  aAd  Coll.— You 
have  a  leakage  somewhere,  most  probably  a  sol- 
dered connection  broken.  Go  carefully  over  every 
connection,  aod  then  get  the  spark  between  thva 
two  i>oints  of  a  discharger,  and  notice  whether 
there  is  a  continuous  run  of  sparks,  or  if  there  is 
a  spark  only,  and  then  a  rest ;  then  a  succession 
of  sparks,  and  another  rest ;  if  so,  then  if  connec- 
tions are  right,  the  insulation  is  wrong.  Let  me 
know  the  size  of  coil  when  you  write  again.^— W. 

J.  JjAXCABTER, 

[47303]— Bnaty  Water •Pipea.— I  see  no  al- 
ternative for  **  Puzzled"  but  to  replace  the  iron 
water-pipes  by  lead,  as  the  water  passing  through 
the  iron  pipes  affects  the  same  so  much  as  would, 
no  doubt,  in  time  prevent  any  water  passing  at  sJU 
by  reason  of  the  amount  of  rust  in  the  pipes.. — 

DiTTON. 

[47305.]- Photography.— To  Mb.  Pabkinsov. 
— No  doubt  the  white  spots  are  caused  by  air- 
bubbles  in  the  devdoper.  Remedy :  To  each  pint 
of  oxalate  solution  add  2oz.  of  lamp  sugar ;  this 
hss  a  double  advantage,  as  it  greatly  improves  the 
tone  of  the  enlargement.  If  this  should  not  be  a 
perfect  remedy,  send  specimen,  showing  dsfect, 
aod  I  will  do  my  utmost  to  assist  you.  Spot  out 
with  Indian  iuk  cooled  down  with  indigo.  Of 
coarse  you  must  match  the  tone  with  th^t  of  your 
enlargement.  Spot  silver  prints  with  sepia.  I 
find  the  glycerine  developer  suitable  for  all 'kinds 
of  plates,  if  you  give  long  exposures  and  dow  de- 
velopment ;  hut  if  rapid  exposures  are  neeessary, 
use  any  of  the  standard  formulas,  or  that  supplied 
with  the  plates.— Jaicbb  Paesinson. 

[47309.]— Olarlonet.— The  position  of  the  holes 
in  this  instrument  is  a  compromise  between  the 
theoretical  correct  position  and  the  most  convenient 
for  human  fingers.  Obtain  an  organ  pipe  scale, 
and  compare  it  with  your  darionet,  and  yon  will 
see  at  once  what  I  mean.  Do  not  make  the  bore 
any  larger  because  you  wish  to  have  the  instru- 
ment fi^tter,  as  if  you  do  the  upper  notes -will  be 
difficult  to  obtain.  I  should  like  to  assist  **  Old 
Blow-hafd,"if  possible,  and  perhaps  '« Vulcanite^' 
or  Edwin  Morgan  will  help  hun.— Hambstkad. 

[47313.]— Teata  for  Bicarbonate  of  Soda  and 
Tartaric  Aeid. — Oommerdal  bicarbonate  of  soda 
generally  contains  a  proportion  of  carbonate.  To 
a  dear  solution  of  the  bicarbonate  in  cold  water  in 
a  wine-glass,  add  a  few  drops  of  solution  of 
sulphate  of  magnesia  (Epsom  salCi) ;  if  carbonate  of 
soda  be  present  a  predpitate  will  be  formed. 
Tartaric  acid  sometimes  contains  lime  and  pot- 
ash as  impurities;  On  heating  a  little  of  the  add 
in  a  spoon  over  a  flame,  it  should  melt,  carbonise, 
give  a  smell  of  burnt  sugar,  and  on  stronger 
heating,  bum  off  without  leaving  any  residue. 
Does*'  NoviUo  "  mix  the  two  salts  together  before 
they  are  actually  wanted  to  be  used  ?  If  so.  there 
is  sure  to  be  some  loss  of  carbon  dioxide.  On  tiie 
other  hand,  when  they  are  used,  they  should  be 
thoroughly  mixed  toother  in  the  flour,  and  in  the 
right  proportions— viz.,  13  by  weight  of  acid  to  16 
of  bicarbonate.  If  **  Novillo "  will  send  small 
samples  bv  post  (in  wooden  pill-boxes),  I  will  test 
them,  and  let  him  know  the  amount  of  impurities 
they  contain.— £.  S.  Beaten,  Warminster. 


[47299.]— lAntem  Optica.- You  can  get 
a  true  disc  when  the  light  ia  dtliea  wttuoi 
at,    or    beyond  the    equivaknt    foeua  of  can* 


[47315.]- Harmoniom  Pam.— Anyone  < 
of  handling  tools  in  a  workmanlike  manner,  and 
possessed  of  the  rsquiute  appliances,  can  make  a 
pan  for  a  harmonium,  whether  it  is  for  one  or  seven 
rowa  of  reeds,  which  shall  be  quite  as  good  as  the 
majoritjr  of  those  thatcan  be  purchased.  Whether, 
conaidering  the  time  neoessai^,  it  is  worth  while  to 
make  is  another  matter,  and  one  that  must  be  left 
to  the  discretion  of  the  individoal.  It  need  only  be 
mentioned,  thea,  that  the  price  for  a  really  good 
2ft  row  pan  ia  abont  26s.  (not  moret,  before  proMod- 
io^  to  tell  *'  Gk>tha  "  how  he  may  make  one.  It 
will  simplify  matters  if  the  makiag  of  a  one  row  is 
fuily  described,  because  many  of  the  operaiticDa 
have  to  be  simply  repeated  in  construoting  larger 
affaias.  It  would  be  easier  to  refer  the  querist  to 
baok  numbens  where  full  details  have  been  given 
more  than  once ;  but  aa  I  take  the  insertion  of  the 
querr  to  mean  that  those  nnmbere  are  «ul  of  prints 
aod  I  happiJjr  possess  every  number  of  the  EireLZSR 
MsoBAVia,  it  may  be  of  service  if  I  make  a 
r^ohanffe,  guided  to  sooie  extsnt  by  my  owa  ex- 
perience.  Eirst,  we  require  to  make  a  chaand 
frame  having  60  pieces  of  thin  wood  across  it,  ao 
as  to  make  61  divisions,  each  of  which  must  be  • 
blocked  off  into  suitable  lengths  for  the  different 
reeds.  To  make  thie  take  a  piece  of  ftin.  yellow- 
pine,  34ln.  long  by  l|in«  broad  ^  make  a  mark  4ia. 
from  each  end,  and  then  space  off  the  remaiatng 
32ftia.inte  61  equal  dirid«ks«.  Ilie  easiest  way  to  do 


434 


ITNGTJBB    MSOHANIO  AND  WORLD  OF  SOIENGBt  No   903 


July  14,  mna 


tlik  ia  to  bATe  thm  keyboard  yoo  iotcnd  to  nae,  and 
mark  tiM  etntrM  of  each  k«j  oo  a  strip  of  wood ; 
thai  pladng  tb«  strip  ag ainst  tbo  niaoo  of  pino, 
mark  off  tbo  ehaanab,  taking  car*  that  the  oentrea 
of  tbo  ka)8  wUl  fall  dirootl/  orer  the  oeotrea  of  the 
diaimeU.  Tboe  jou  will  have  60  pencil  marka ,  at 
whfeh  ytm  oat  a  grooTO  |io.  deep  by  the  same 
width.  Now  draw  a  line  diagonally  along  the 
■trip,  starting  just  about  Ain,  from  the  edge,  and 
oat  through;  tnenTou  have  two  pieces  l|ui.  deep 
at  one  end,  and  itn.  at  the  other,  and  the  next 
thing  is  to  fit  them  with  ends ;  these  should  be  of 
fin.  pine,  and  6|in.  long :  then  if  the  side  pieces 
with  the  groores  are  tongued  into  them,  we  have 
an  oblong  frame  32|{n.  long,  4iin.  wide,  l|in.  deep 
at  one  end,  and  |in.  at  the  other,  aU  inside 
Bsaanrcments.  Tbe  depth  is  not  ezaot,  because  the 
saw  baa  taken  a  bit  of  the  l^in.,  but  no  matter.  One 
end  piece  will  be  l|in.  deep,  the  other  4in.  Now  take 
aomo  stuff  just  thick  enouab,  when  planed  up.  to  fit 
into  the  grooves,  and  cut  it  up  into  lengths  of  bare 
4|iii.,  the  width,  or  depth,  decreasing  as  you  go 
from  the  thick  to  the  thin  end  of  the  frame.  As 
yon  are  a  workman  all  those  little  channels 
(rabbets)  you  cut  are  perfectly  square  one  with 
another,  and  you  now  glue  in  the  pieces  of  thin 
stuff  so  aa  to  make  a  channel- frame,  having  61 
divisions.  For  the  loweet  bass*note,  8ft  C,  you 
require  the  chsnnel  to  be  the  full  4htn,  long ;  but 
as  you  proceed  towards  the  treble  the  length  must 
shorten  gradoalJy.  So  you  put  in  little  blocks  of 
wood  with  glue,  and  you  put  them  in  so  that  there 
will  be  no  diffiouliy  in  pUniog  the  thing  on  both 
aides  to  as  perfect  a  level  aa  your  skill  will  enable 
you  to  do.  The  lengths  will  be  as  follows:— 
Bottom  C  (i.e.  first  channel)  4iin.,  2ad  C  (te. 
18th  channel)  ^in.  3,d  C,  3iin.,  4th  C,  21in.,  5rh 
C.  Uin.,  and  6th  C,  fin.  These  lengths  will  in- 
dicate the  line  of  the  blocks,  which  need  not  com* 
mence  .till  about  the  9th  channel  from  the  bass 
or  deep  end.  You  wUl  understAud  that  the 
•quare  side  of  the  cbsnoel  -  frame  is  the 
pallet-side,  and  you  will  consequently  arrange 
vour  blocks  so  that  the  palletrholes  will  be  on  the 
further  side  from  you  as  you  hold  the  frame  in 
profwr  position—consequently,  the  blocks  are  to  be 
put  in  Dy  oommeneiog  at  the  nearest  end  of  the 
channel.  Having  blocked  off  tbe  chtnneh  to  your 
satiffAction,  procure  some  beech  |in.  thick  when 
planed,  or  if  you  can't  get  that,  uie  tycamore,  and 
cut  out  two  pieces  34in.  long  by  6^in.  wide.  Invert 
the  channel- frame  on  one  of  these,  and  keep- 
ing all  edges  flash  (pin  the  pieces),  mark  the  width 
of  the  channels  and  the  end  close  up  against  the 
side- pieces.  That*a  for  the  pUlet  veneer.  Fair 
in  the  centre  of  the  marki,  and  just  within  the 
mark  that  indicates  the  end  of  the  ch&nnel,  cut  the 
pallet-holes  l|in.  long  at  b*ss-end,  and  9-16in.  at 
treble-end— bare  quarter  wide  at  bass,  and  bare 
3-16in.  attreble.  The  frame  is  then  reversed  on 
to  the  other  or  reed  veneer,  and  the  widths  again 
marked  j  ust  inside  the  blocks.  The  reed  apertorei 
must  thtn  be  cut  S3  that  the  tongu«i  ef  the  reed 
shall  pli^  as  closely  as  possible  to  the  block— the 
bass-end  being  ifin.  loog,  and  the  top  C  |in.— 
the  width  being  fuU-quirter  at  bass  and  bare  at 
treble— but,  sub  rota,  it  won't  matter  if  you 
make  all  the  same  width;  however,  if  broad- 
reeds  are  to  be  used,  give  plenty  of  room.  The 
two  veneers  being  ready,  plane  up  the  square 
side  (pallet)  of  the  channel  -  frame  ;  get 
the  glue  ready:  a  oouple  of  pieces  of  thick 
wood,  one  of  which  you  should  make  as  hot  as 
voQcan;  glue  veneer  all  over,  and  with  the  pin 
hoUa  aa  guidea  put  in  place ;  dap  on  the  hot  piece 
of  wood,  the  other  underneath,  and  put  on  the 
orampa ;  then  dry.  Serve  the  other  side  ditto  (but 
plane  the  treble  end  down  until  you  nearly  touch 
the  veneer),  and  the  pan  is  complete  so  far.  To 
make  it  suitable  for  an  inatrument.  you  mount  it 
in  a  frame  of  f  atuff  2iin.  deep.  The  only  reaeoo 
for  using  beech  as  veneer  is  because  tbe  reed 
aorewa  held  better.  Possibly,  however,  you  would 
prefer  to  cut  a  nan  out  of  solid  beedi ;  if  so,  make 
channels  with  drills  to  the  dimensions  above  given, 
and  put  on  a  pallet  veneer  to  oover  them.  To 
make  a  two-row  you  clap  a  I6f  t.  loale  pan  along- 
side, the  two  pallet-holes  being  brought  dose 
together,  and  when  you  draw  that  out  on  apiece 
of  paper  you  win  see  that  by  shifting  the  deed 
apace  where  the  blocking  cuts  off  the  channels 
there  is  room  for  more  than  a  half- row  of  reeds 
extra  in  the  treble  part  of  the  instrument ;  but  you 
will  then  have  thiiM  pUlet  holee  to  cover.  The 
scale  for  16ft.  may  be  |in.  longer  than  that 
of  the  8ft.  in  all  ootavea,  but  the  channels  must 
also  be  deeper,  say  1  3-8in.  at  the  bass  end,  and 
|in.  at  top  end,  whereas  in  the  8ft.  the  depth  at 
top  C  is  practically  nothing  more  than  the  thick- 
ness of  the  two  veneers.  I  have  given  you  a  scale 
which  answers  well,  but  if  you  will  keep  the  pro- 
Dortions  in  view,  you  may  alter  it  to  the  extent  of 
}in.  in  length  either  way,  and  goodness  knows 
how  much  in  depth,  bearmg  thu  in  mind  that, 
other  things  being  equal,  the  shallower  the  pan  the 
reedier  the  reeds ;  and  the  deeper,  the  rounder  the 
tone^  and  also  the  sluggisher  the  speech.  If  the 
querist  or  anybody  else  wants  to  know  more,  or 
to  have  something  explained,  if  he  will  indicate 


the  diAcutty  in  theae  edumna  I  will  endeavour  to 
help  him  over  —  especially  if  he  will  put  his 
diinonlties  in  dear  and  unmistakable  language. 
Sketchee  are,  I  think,  unnecessary,  for  they  would 
oocopy  space,  and  as  any  one  who  intends  making 
will  of  course  draw  the  parts  to  the  measurements 
given,  thoee  interested  will  be  able  to  make  their 
own  sketches.— S.  Matxe. 

[47319.]— Ordnance  Datum.— The  Ordnance 
Datum  is  the  approximate  mean  water  level  at 
Liverpool,  and  is  the  Datum  line  from  which  all 
leveb  on  the  maps  issued  by  the  Ordnance  Office 
are  calculated  ;  this  has  nothing  whatever  to  do 
with  the  level  of  water  in  water-bearing  strata, 
which  varies  within  the  widest  limit,  according 
to  the  nature  of  the  various  geological  formations 
of  any  particular  district  — Dmoir. 

[47319.1— Ordnanoe  Datum.— The  datum  for 
Great  Britain  is  the  level  of  mesn  tide  at  Liver- 
pool, as  determined  by  the  Roval  Eoeineers  of  the 
Ordnance  Department,  and  from  this  all  levels 
throughout  the  survey  are  measured.  On  m%ny  of 
the  Ordnanoa  msps  the  elevations  of  salient  points 
are  marked ;  but  the  **Bea  levd"  of  any  broad 
arrow  bench-mark  can  be  ascertained  by  proper 
application  to  headquarters  at  Southampton.— 

AVTAEBS. 

[47324.] -Sketching  Stool.— The  legs  of  the 
stool  are  joined  at  their  middle  points  with  a  tri- 
angular bolt ;  the  section  of  each  leg  being  the 
sector  of  a  drole,  angle  120^,  with  tbe  inside  comer 
suffidently  rounded  off  to  allow  of  the  stool  open- 
ing.—Ouno.. 

[4732l.]-Sketohing  StooL-The  legs  are  held 
by  a  three-armed  iron  joint.  As  all  the  legs  move 
at  once  thev  make  room  for  each  other,  but  unless 
they  are  left  rather  slack  on  their  respective  pins 
they  will  h%ve  to  be  notched  near  the  middle  to 
allow  them  to  open  sufficientlj^.  It  is  not  a  very 
stron|[  kiod  of  stool,  but  if  a  pieoe  of  brass  curved 
to  fit  18  screwed  on  each  leg  at  the  joint  and  with 
the  iron  pin  of  the  joint  coming  through  it  in  the 
middle,  it  will  strengthen  it  cousiderably.  If  the 
bottom  ends  of  the  le^s  are  fastened  with  string  at 
a  little  less  than  the  right  sHdth  when  open  it  vrill 
add  to  iU  strength.— B.  F.  C. 

[47326  ]  -  Street  Medical  OoiL— To  Mb. 
LA.NCA8TEB  — I  shai  be  very  pleased  to  gife  you 
the  information.  Let  me  know  whether  you  want 
1 1  make  only  the  coll,  or  the  coil  rotator,  bells, 
&o.,  usually  on  the  base  board  in  street  coils ; 
also  let  me  know  whether  you  want  to  make  the 
battery  as  well,  and  I  will  give  you  all  the  necessary 
instruction.— W.  J.  Lanoastbb. 

[47326.]— Traotion-Bngine.— First,  see  that 
the  bearings  from  the  crosshead  to  the  crank,  also 
the  two  bearings  of  the  shaft,  do  not  shake,  because 
that  will  often  cause  a  noise  at  both  ends  of  tiie 
stroke  spparently  proceeding  from  the  cylinder. 
Should  this  not  be  the  case,  tbe  fault  lies  with  the 
slide-valve.  First  take  off  valve-box  oover,  and 
put  reversing-lever  over  to  one  end  of  stroke ;  then 
try  round  for  lead,  which  should,  in  an  ordinarv- 
sised  engine,  be  l-16in. ;  try  both  ends  of  stroke 
with  each  end  of  reversing- quadrant.  Should  the 
lead  be  right,  there  may  be  too  much  outside  lap, 
which  you  can  tr^  by  marking  a  wooden  slip  by 
the  ports  on  cylmder  slide-face,  and  comparing 
them  with  slide-valve  edges,  for,  probablv,  there 
is  too  little  inside  lap.  Allowing  for  no  cushioning 
at  end  of  stroke,  thu  does  not  so  much  matter  for 
ensines  running  at  an  ordinary  speed  if  there  is 
sufficient  lead.  The  remedy  for  iniuffidant  lead 
is  to  advance  both  eccentrics  until  the  required 
amount  is  given  at  one  end  of  the  stroke :  then 
try  round  and  equalise.  If  too  much  outside  lap, 
file  off  until  the  required  lead  and  cut-off  is 
obtained.  If  too  little  inside  lap,  pin  a  brass  or 
iron  slip  upon  the  inner  edges  of  valve,  and  file 
off  until  suffident  cushioning  ii  obtained.— Fbbd. 
Walkbb. 

[47329.]-Boat-Bailding.— I  am  afraid  £20 
would  go  a  very  little  way  indeed  towards  carry- 
ing out  **  A  Would-be  Jack  SUt's  "  ideas  in  fitting 
out  such  a  boat  with  the  conveniences  required  fur 
living  on  board.  Six  timee  that  amount  (at  a 
moderate  estimate)  would  hardly  oover  it,  and  this 
without  allowing  for  rigging  and  canvas,  both 
very  expensive  items.  As  to  steam  power,  even  if 
you  could  spare  tbe  room,  a  4-horse  eogine  would 
be  of  no  uie.  *'  A  Would-be  Jack  Sslt^'  does  not 
aay  if  he  haa  bad  any  practical  experience  in  the 
art  of  aailiog.  If  he  has  not,  he  may  take  my 
word  for  it  that  he  will  find  himself  in  a  very 
dangerous  position  if  he  reliee  upon  himself  to 
navigate  a  boat  (however  small)  at  sea.  Why  not 
go  to  some  aeaport  town  with  a  good  tidal  harbour 
well  abeltered  from  wind  and  wave  (there  are 
plenty  such  on  the  South  Coast),  where  you  can 
live  oneaply  and  get  a  tK>at  suitable  for  your  pur- 
pose for  a  very  moderate  sum  ?  I  shall  be  happy 
to  send  any  further  hints  which  may  be  useful.— 
Abibl. 

[47336.]— Packtng.-I  have  tried  the  picking 
yju  mention,  and,  indeed,  nearly  every  kind  of 


aelf-hibricattng  packing  extant,  for  niston-rods 
and  slide-rods,  and  find  that,  although  thvy  do  not 
cut  the  rods,  it  condooes  to  the  life  of  the  packias 
to  oil  the»rods  while  in  motion  occasionally.  I 
have  also  remarked  that  in  cases  where  water  has 
dropped  upon  the  rods  while  working,  they  have 
remained  bright  and  surf aoed  for  many  yean,  im^ 
spective  of  packing — old  hemp  and  patent  wove 
being  tried  with  equal  succees.- F.  Walxib. 

[47337.]- a.KB.    Loco.— Eight.whed  tssk 
enginee  on  O  E.B.,  built  about   1866.  were  of 
following   dimensions  :— Cylinders,    15in.  dissA., 
22in.  stroke ;  leading  and  trailing-wheek,  Sfi  7io.; 
coupled-wheels.  5ft.  9in. ;  boiler  barrel,  3ft.  lUn. 
diam.,  and  13ft.  6in.  lon^ ;  tubes  143  in  number, 
Utn.  diam.,  and  13ft.  9iui.  long :  heating  surises, 
977  5  sq.  ft. ;  Firebox,  64*6  sq.  ft. ;  total  heatmg 
surface,  1  042*  1  so.  ft. ;  wdght,  38  tons ;  ditto  on 
coupled -wheels,  21  tons;  working  pressure,  I30lb. 
per  sq.  inch.  Is  not  L.  B.  and  S.C.  **  Beaoosfidd*' 
same  aa  **Bichmond,"  **  Harttngton,*'  **  Devon- 
shire," d;o.,  with   leading   and   driving-wheeli, 
6ft.  6in.  diam.,  and  trailing-wheela  4f  L  6in.,  cyhn- 
dera  17iin.  by  26in.?    *'Caen,*'   «•  Genoa,**  and 
'*  Naplea  *'  aeem  to  be  aimiUr  build,  with  the  differ- 
ence that  the  wbeela  are  not  ao  large— only  aboat 
5ft.  6in.— Cabstazbs,  London,  S.E. 

[47338.]— Ledanche  Battery.— Yon  have  foar 
of  Qrenet*a  cella ;  however,  no  doubt  the^  will 
require  a  thorough  clean ;  take  them  to  pMoss, 
dean  out  all  the  small  particles  and  dust  out  of 
bags,  then  put  in  again  with  a  few  extra  pieces  of 
manganese ;  get  new  zinc  rods.  You  should  vm 
porous  cells  if  the  canvas  bags  are  too  much  worn. 
— W.  J.  LairoaBTBB. 

[47348  ]  —  Bending  Copper  Tnbas.  —  Hss 
"Salop  '*  tried  fiUing  his  tubes  with  melted  leader 
rosin  where  he  wants  to  bend  them.  Of  course  he 
must  wait  till  the  lead  or  rosin  ia  cold.— Q.  I.  C.  E. 

[47348  J  —  Bending  Copper  Pipea.— FiO  ths 

Sipe  with  lead,  and  you  will  bend  it  without  a 
uckle ;  fill  it  with  rosin,  and  you  will  do  the  same 
when  you  have  acquired  a  little  sktlL  The  roaui  is 
more  easUy  mdted  out.— T.  P. 

[47348.]  —  Bending  Copper  Tnbea.  —  The 
method  we  adopt,  and  I  thiok  it  is  almost  univer- 
sally adopted,  is  to  fill  the  tubes  with  solder,  then 
turn  a  groove  in  a  chuck,  same  radiiu  aa  required 
bend ;  then  bend  tube  roimd  thia,  and  melt  out  the 
aolder.  You  can  make  a  perfect  bend  in  thia  way. 
— W.  J.  Laitcasteb. 

[47348.] -Bending  Copper  Tabes. -"Sdop'* 
cannot  bend  copper  tube  (unless  etont),  without 
ribbing  indde.  With  a  aharp  radini  it  is  best  to 
fill  with  lead  or  rosin.  If  he  has  to  make  a  cofl 
similar  in  shape  to  a  hairspring  of  watch,  he  had 
best  use  ro&in,  being  eader  to  employ.  I  have  been 
making  one  last  week  of  one-incn  copper  tube,  tan 
ounces  per  foot,  and  was  obliged  to  nammerout 
ribs  with  round- face  hammer  when  charged.— T. 
W.Q. 

[47349.]-I>ry-Plat6  anerles.— (a)  If  tiie  ob- 
ject of  the  querist  is  to  be  able  to  compound  a 
developer  wmch  will  answer .  under  all  dream- 
stances,  I  am  afraid  he  will  be  disappointed,  as 
the  diaraoter  of  an  emulsion  and  the  quality  of  the 
plates  prepared  with  it  depend  upon  manyeondi- 
tioua.  As  a  rule,  a  slow  plate  reqoirea  a  atroogar 
devdoper,  with  more  ammonia  than  a  quick  one : 
but  a  good  deal  depends  upon  the  exposurs.  If 
that  were  rdativdy  increased,  it  is  quite  posiible 
that  a  weak  devdoper,  such  as  would  lie  ri^t  for 
a  quick  plate,  would  answer  equally  wdl  for  the 
dow.  {0)  Potasdc  oxalate  ii  required  in  excels  in 
order  to  dissolve  and  keep  in  solution  the  ferrous 
oxalate,  which  would  otherwise  be  predpitated  as 
a  fine  ydlow  powder  on  the  surface  of  the  plate. 
The  pnndpd  effect  of  dilution  is  to  render  the 
development  slower.  — W.  Bobinbox,  Jukb. 

[47351.]— Mathematical.— The  foUowing  io!tt- 
tion  is  extracted  from  Todhonter'a  **Key  to 
Algebra,*'  p.  124:— '^Theee  leaulta  are  essilv 
eatablished  by  induction.  For  dmpUdty,  it  ia  wall 
to  take  a  particular  vdue  of  r ;  it  would  be  fooad 
that  the  reasoning  would  apply  to  any  other  vdae 
ofr.  We  may  show,  then,  by  actual  multaplioa* 
tion  that  the  laws  which  are  etated  hdd  whsa 
11  s  2,  or  when  n  »  3.  Aisume  that  they  hdd 
for  any  asdgned  value  of  s.  Let  r  =  3,  and  sup- 
pose that  (I  +  X  +  j:«  +  4?»>'»  =  a,  -f  «|X  -^  eti* 
3r  —  1  Zr 

3r-  1  3r 

Multiply  both   ddes  by  1  +  x  +  jr«  +  2\-  than 

(1  +  «  +  ^"  +  x'j**  +  ^  =  SI,  +  («i  +  «.)*  +  (•' 
.-Ha,-»-Oo)x«-t-(a,  +  4H+»,+  «,)  jr>  -h  (*,  +  *, 

+  a«  +  ai)  X*  •(- Tnen  we  aee  taat  tbe 

coeffidant  of  x*  is  greater  than  that  of  x*,  if  a,  is 
greater  than  a, :  and  this  is  the  case  by  auppod* 
tion,  and  so  ou."— J.  H.  M.  JacoBT. 

[47331.]  —  MathemattoaL  —  Write  the  aa- 
planaUon  aa  foUows  :-(l  -  x^  +  ^^  (1  -  x)  "  " 
Putintheflfstfactor,x^  +  ^  =y.  Now  we  may 
dtaregard  the  latter  factor,  aa  every  term  is  tbe 
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first  must  be  multiplied  by  9i7trf  term  in 
Utter.  We  bave  onlj  to  ooniidor  (I  -  y)"- 
Todbonter,  Art.  508,  tbe  flnt  part  U  proved. 

I  M 

Art.  510  tbe   greateat   coefficient    is 


tbe 
In 

By 


d"}' 


i«_ 


-  I 


according  as  n  is  even  or  odd. 


By  tbe  formula  tbe  coefficient  middle  term,  or  of 
two  middle  terms,  aooordiog  as  n  is  eren  or  odd, 

are = —  or    ^=^~^ .   benoe  is  seen 

second   part.     Obnously,    by   tbe  binomial 
must  request 


tbe 


part.     Obnously,    by 
tbeor«m,  tbe  tbird  part  bolds.    i 
**  A.  B  "  to  carefully  consider  tbe  remvks  in  the 
beginning.    Does  be   consider   tbem  legal  ?~An 
Ekoinesb*s  Son. 

[47363]  —  OeUtine  Plates.  ~  Use  a  little 
greater  excess  of  soluble  bromide,  and  do  not 
cook  tbe  emulsion  quite  so  mucb.— W.  Robiitson, 
Juir. 

[47353.]  Gelatine  Plates.— I  beUeve  tbat 
damp,  alter  tbe  plates  are  dried,  will  cause  green 
fog.  i  tbink  tbe  gelatine  has  a  lot  to  do  witb  it  as 
weli,  as  tbe  6rst  lot  of  emulsion  I  made  bad  ^reen 
fog  so  bad  tbat  I  could  not  use  it,  and  tbinkmg  it 
oAigbt  be  bad  gelatine  I  got  some  of  Nelson's 
'No.l,  and  bare  bad  no  trouble  since  witb  dtber 
log  or  fxilling.  1  use  ab^nt  balf  a  itrain  of  cbrome 
alum  in  fi?e  or  six  ounces  of  emulsion,  wbicb  ma; 
bave  tometbing  to  do  witb  absence  of  frilling, 
think  making  the  emulsion  is  tbe  easiest  put  of 
tbe  process,  coating  tbe  plates  being  my  greatest 
difficulty.— E.  F.  C. 

[47361.]— Green  Stains  for  Deal  and  Other 
woods. — ^Any  respectable  chemist  could  supply 
YOU  with  what  you  require.  Yerdii^ris  and  water 
ts  quite  unsuitable,  and  does  not  constitute  a  stain. 
There  is  too  much  pigment  in  it.— G.  Fbtxb. 

[47355.]— BxoeoslTe  Perspiration.— I  should 
advise  ** Sudor"  to  try  the  foUowing:  Put  10 
drops  of  dilute  pbosphonc  acid  in  balf  a  tumbler- 
f ol  of  water,  and  take  one  dessert^spoonful  every 
4  hours.  If  not  better  in  a  month,  I  shall  be  happy 
to  make  further  inquiries  into  his  case. — Dootob. 

[47357.1—  Kalleable  Oastlnrs.  —  Put  2os. 
fluoric  add,  los.  nitric  acid,  and  loz.  of  saltpetre 
to  101b.  of  metaL  When  tbe  metal  is  melted,  add 
the  solution.  It  can  be  made  in  a  brass  furnace. 
'When  you  haye  cast  off  patterns,  tbe  castings  want 
'keeping  at  a  red -heat  for  three  or  four  days  in  iron 
boxes  in  a  f  umace.— T.  S.  H. 

[47368.]— Shookinff  OoU.-Lst  tbe  core  be  fin. 
diameter,  then  well  insulate  it,  and  use  for  priniary 
6oz.  of  No.  18 — this  will  give  you  two  layers ;  then 
well  insulate,  and  put  on  as  secondary  ^lo.  No.  30, 
this  will  give  as  much  current  as  any  ordinary 
'person  wilTcare  to  take.  Tbe  secondary  will  give 
▼on  about  10  layers,  and  of  course  you  must  insu- 
Is^  each  of  the  layers  from  tbe  others.— W.  J. 

I^VOISTSB. 

[47361.]— Watoh  -  Oonstruotion.— When  a 
watch  loses  time,  tbe  bdlanee- spring  requires 
taldng  up  or  shortening.  Unpin  the  spring  at  tbe 
-outer  coil,  and  remove  tbe  balance  from  tbe  watch. 
Then,  with  a  pdinted  tool,  turn  tbe  brass  collet,  to 
which  the  spring  is  attached,  in  tbe  required  direc- 
tion, and  replaee  in  watch^  taking  care  to  set  tbe 
spriag  so  that  the  watch  is  in  beat.  The  spring 
must  be  set  fiat,  and  perfectly  free  throughout  its 
length,  except,  of  course,  where  it  passes  the  curb- 
pins  in  regulator.  Between  these  it  should  have 
just  perceptible  freedom.  I  would  warn  Mr. 
Fryer  tbat  this  is  a  rather  delicate  operation  for 
anjrone  with  such  a  limited  acquaintance  with 
^wfOobwork  as  bis  queries  would  indicate  be  pos- 
',  E.  Flotd. 


[47361.]— Watoh  Oonstmotlon.— To  make 
the  watch  go  faster,  you  must  *'take  up*'  the 
hairspring  if  it  is  not  a  lever  watch.  You  must 
first  make  tbe  wheels  secure,  then  remove  the 
«ock-plate,  or  bar;  next  prise  out  tbe  little  pin 
wbicb  holds  tbe  hairspring ;  tnsti  the  balance  round 
until  tbe  bairspcingis  free;  then  remove  tbe  balanoe; 
next  put  the  point  of  a  small  drill,  or  something 
similar,  into  the  opening  of  tbe  brass  collet  which 
holds  tbe  inner  coil  of  the  bairepriog,  and  prise 
open  tbe  coUet.  Now  you  will  be  able  to  turn  tbe 
collet  the  same  way  as  Uie  outside  end  of  the  biUr- 
epilog  is  pointing.  If  you  want  it  t  >  go  slower, 
/oa  turn  tbe  reverse;  now  replace  balance  and 
put  watch  in  beat.  If  you  bad  stated  what  kind 
of  watch  you  have,  it  would  have  been  much 
easier  to  answer  the  query.— A  Fxllow-Wobx- 

[47351 -2. J— Watch  Oonstraotlon.— Watch- 
Dials.— If  your  watch  loses  time,  you  must  take 
4ip  the  spring  a  little  by  uo pinning  it  at  tbe  oock- 
«iui,  and  drawing  it  through ;  a  very  little  may 


suffice.  This  has  the  effect  of  shortening  the  action 
of  tbe  spring,  and  so  making  tbe  watch  to  go  faster. 
The  reverse  alteration  makes  it  go  slower.  If  the 
spring  plays  freely  between  tbe  regulating-pin  and 
curb,  you  may  msike  tbe  watch  gain  several  minutes 
a  day  by  simply  bending  tbe  bairspriog  nearer  tbe 

rin  of  tbe  regulator,  Uius  lessenuiff  tne  **  play.'* 
f  you  take  tbe  spring  up  you  will  have  to  reset 
tbe  watch  on  beat.  This  is  done  by  easing  tbe 
collet  round  until  tbe  bairspring-stud  rests  exactlv 
over  a  small  drill-mark  upon  Uie  cylinder-wheel. 
If  it  is  a  Geneve  watch  that  you  are  altering,  it 
can  invarial>ly  be  got  on  beat  correctly  in  this  way. 
Occasionally ,r  when  a  new  cylinder  has  been  put 
tbe  position  of  tbe  drill- mark  is  altered,  so  it  would 
not  in  every  case  be  a  oorrect  guide  to  a  correct 
beat  In,  I  may  say,  00  cases  out  of  a  100,  you 
would  be  right  in  doing  so.  If  tbe  watch  is  a 
verge  follow  tbe  instructions  given  in  a  recent  letter 
of  mine.  Enamelled  watch-dials  are  fixed  in  a 
variety  of  ways.  In  most  Eoglisb  watches,  tbe 
dials  have  two  or  more  feet  soldered  to  tbem,  and 
are  pierced  witb  small  boles  at  their  ends  to  receive 
pins,  which  are  inserted  after  the  dials  have  been 
placed  on  tbe  plates  or  frames.  Geneve  dials  are 
senerally  secured  by  **  crescent**  screws  and  slotted 
aial-f eet  or  drilled  feet  and  pins,  as  in  tbe  English 
work.  I  do  not  speak  of  metsi  dials,  wbicb  are 
attached  differently  in  many  osset .  American  dials 
are  sometimes  secured  with  pins  like  tbe  English, 
and  in  many  instances  with  screws,  wbicb  are  set 
on  the  edges  of  the  plates,  and  are  screwed  up 
against  the  dial-feet.  If  you  intend  to  replace  tbe 
cream-coloured  dial  with  a  white  one,  send  the 
present  one  as  a  pattern  to  the  material  dealer  for 
tbe  rise  and  shape  of  the  new  one,  at  the  same  time 
sending  tbe  bottom  or  pillar-plate,  or  the  frame, 
if  fitted  with  one.— Alfojob. 

[47362.]— Watoh  -  Dials.— English  dlaU  are 
usually  secured  by  pins  passing  through  feet  at- 
tached to  the  diaL  The  ends  of  these  feet  and  tbe 
pins  may  easily  be  seen  near  the  edge  of  tbe  bottom 
or  pillar- plate.  To  set  a  new  dial,  take  tbe  watch 
to  pieces,  and  send  pillar- plate,  together  with 
dial-rim,  if  there  is  one,  to  a  dial  maker,  who  will 
make  one  witb  feet,  holes,  &c.,  in  proper  position. 
It  then  only  remains  to  drill  pin-holes  in  feet,  and 
enlarge  holes  in  dial  to  free  bands.— J.  E.  Flotd. 

[47362.]— Watoh -Dials.— Bemove  the  move- 
ments from  tbe  case ;  next  tbe  bands ;  you  will 
find  the  dial  pinned  to  tbe  inside  of  tbe  pillar- 
plate;  remove  these  pins,  and  send  tbe  old  dial  to 
jT.  Stockall,  6  and  8,  Clerkenwell-road,  London, 
witb  8d.  in  stamps,  and  instmotioos;  when  you 
get  new  dial,  fit  it  m  its  place ;  mark  tbe  stumps, 
and  drill  little  .boles  for  pins,  same  as  old  dial.— A 

FKLU>W  WOBZICAH. 

147363.1— Watoh  Oylindsr.— Ffle  up  a  plug 
which  will  go  two-thirds  up  tbe  inside  of  the 
cylinder ;  now  fit  a  rose  on  the  end  of  the  plug,  so 
that  about  two- thirds  of  tbe  plug  protrudes  beyond 
tbe  roee ;  file  this  two-thirds  down,  to  about  half 
tbe  rise  of  tbe  plug ;  now  out  off  the  plag,  put  it 
into  tbe  cylinder,  and  file  up  your  pivot.  I  shall 
give  full  instructions  in  a  week  or  two,  witb 
drawings.— A  Fellow- WoBJDcair. 

[47364.]  —  SUTsr  FUaffTM  Brooches.— A 
simple  and  effeotive  method  to  clean  sdver  brooches 
is  to  wash  them  carefully  witb  clean  soap  and 
water.-  G.  Fbtbb. 

[47364.5.]-8UTer  FiUffros  Brooohas— Gold 
Coins.— Should  it  /rove,  on  examination,  tbat  tbe 
filagree  work  has  not  been  soft-soldered  in  any  way, 
you  may  impart  to  them  a  beautiful  frosted  ap- 
pearance by  thoroughly  washing  them  in  hot  soda- 
water  (weak),  to  remove  dirt  or  grease,  uid  tlien, 
after  niaking  almost  a  red  beat  by  the  fiame  of  a 
spirit-lamp  or  gas,  with  a  blowpipe,  laying  tbe 
socles  in  a  solution  of  vitriol— water  two  parts, 
vitriol  one.  Tbe  water  must  be  pure  rain  or  dis- 
tilled. Let  tbe  articles  remain  in  tbe  solution  for 
a  couple  of  hours  or  so,  then  swiU  in  dear  •water 
and  dry.  Do  not  use  any  cleaning  powdos, 
leathers,  or  brushes.  Tbe  articles  sboiOd  oome  out 
a  pure  dead  white.  Cyanide  of  potasrium  is 
equally  efficadaus  for  the  work,  but  is  rather  more 
dangerous  in  its  nature,  if  you  unwittingly  get  it 
on  jrour  person.    If  you  are  going  to  toldet  good 


log.'*   as  tbe  putly  gilt,  partly  bright  work  is 
called.— Alfojos. 

[47367.]— Haatiav  Apparatus  ter  G^raaa- 
houses. -There  is  a  mistake  in  this  query.  In- 
stead of  20ft  of  2in.  pipes  it  should  be  60ft.  of 
2in.  pipes.— R.  H. 

[47371.]— Photographie.— For  oause  and  ours 
of  **  oystersbell "  markings,  see  my  reply  to  query 
46574,  p.  137.  The  fr^  iodine  liberated  from 
iodide  of  lithium  could  probablv  be  driven  off  by 
beat,  or  absorbed  from  solution  by  a  strip  of  clean 
sine;  but.  In  either  case,  I  do  not  think  the  result 
would  be  as  satisfactory  as  uriog  fresh  iodide.— 
W.  BoBiKSOzr,  Ju2r. 

[47372.]— Lens.— Assuming  tbat  your  lens  is  a 
biconvex,  or  its  two  radii  are  l^in.  br  Uln<,  then 
grind  a  concave  Uin.  by  4in.;  this  will  give  yon  a 
lens,  when  the  two  l^in.  surfaces  are  cemented,  of 
6in.  focus,  within  a  very  small  amount.  The 
crossed  concave  should  be  made  out  of  flint.— W. 
J.  LairoiSTBa. 

[47373.] -Bsmoyinv  Old  Varaish. -The  best 
thing  to  use  to  remove  old  varnish  from  globes  will 
depend  on  tbe  nature  of  tbe  varnish ;  but  tbe  two 
commonest  solvrnts  are  turpentine  and  alcohol 
(methylated  free  from  sum  will  do).  Try  tbe  aloo- 
hoi  by  wettiog  tbe  surface  of  tbe  slobs  and  apply- 
ing a  piece  of  blotting-paper  wnen  the  Tamish 
appesrs  to  be  attacked.— T.F. 

[47376.]  —  Ltghtniiiff  Oondnotors.  —  Un- 
doubtedly tbe  arrangement  given  bv  W.  Olark  is 
dangerous  :  —  tbe  conductor  should  be  taksn 
stia^lht  down,  aod  connected  with  earth,  as  given 
by  •♦Derbyshire »»  in  reply  to  47264 -pigs  409.— 
DiTTOir. 


UNANSWERED    QUERIES. 


Tkt  wmmh0r§  and  HtUi  of  fMH««  which  rtaiele  mm* 
9wertd  /or  JIp4  wmJU  ar$  ^mrUd  im  thia  Utt,  mnd  {f  Httt 
unan§wtrii  ate  r«p*aUd/aur  WMk»  ofttrward;  1K«  Imsf 
our  TMdtrB  will  took  o¥tr  tht  U$t  and  §§nd  %ghnt  in/orwertsa 
U«y  mh  for  th$  hon^  of  thsir/elhw  oontribntoro. 


Bloce  our  last  *'  Dttton  "  has  replied  to  IM8S.  46741. 

46760.    Lathe,  p.  901. 

46770.    Cold-Air  Mo^or,  S04. 

46777.  -      - 

40780. 

46781. 

46784. 

40766. 

40789. 

46791. 

4«794. 

40796. 

46790. 

40798. 

46799. 

46605. 

40807. 

4aB08. 

40812. 

46816. 

40818. 

468». 

40830. 


quality  wires  to  tbe  coins,  say  18  csrat,  you  may 
use  a  little  common  gold  in  lieu  of  sdoer,  say  9 
carat.  If  you  use  9-carat  wires,  yon  must  have 
solder  speeiaUv  prepared  to  ron  at  a  low  beat,  and 
to  be  obtaioea  of  any  material  dealer.  Theee  re- 
marks apply  also  to  rings.  The  articles  may  be 
freed  from  discoloration  by  immersing  tbem  in 
diluted  aquafortis,  or  even  in  the  vitriol  solution, 
swilling  them  in  water  afterwards.  If  iron  wire  i» 
used  for  binding,  all  traces  of  it  must  be  removed 
previously.  9-carat  gold  can  seldom  be  got  up 
to  a  good  colour,  owing  to  the  base  metal  forming 
tbe  alloy.  Polishing  by  rouge,  ke»,  is  the  only 
plan  yon  can  adopt.  Ue^oolouriog  Im  seldom  or 
never  dons  to  any  lower  quality  of  gold  than  12 
carat.  9-earat  gold,  when  of  a  rich  yellow  eoUmr, 
would  be  gilt  only.  It  is  not  necessary  to  gild  the 
rings  after  soldeiing,  if  yon  polish  tbem  np  well, 
unlets  yon  wish  for  tbe  rioh  ciiect  of  *'pareelfild« 


40806. 
46897. 


47098. 
47040. 
47011. 
47044. 
47040. 
47000. 
47072. 
47074. 
47070. 
47f/78. 
47084. 


Timber  Losdinv,  204. 

vrntn  Power,  204. 

Ma«ic«  204. 

Bicycle  Ifakiar,  t04. 

Chum,  204. 

Bcrew  Steamer,  904. 

Sahara,  the,  204. 

Model  Beam  Engin^t  904. 

L.andN.W.R.,904. 

Tbe  New  Bee  Motor,  901. 

South  African  Bailways,  901. 

North  Amerioso  Indians,  204. 

O.E.B.  Looomotiree,  206. 

Boral  Engineer's  Drpartment.  906. 

ToMr.  Eraos.  906. 

Ethoxo  Limelight.  906. 

pMte  for  Potterf  TraoRfers,  906. 

Hulphate  of  Barfta  in  Glue-Making,  906. 

O.N.R.  Slide  Vulres,  906. 

Sprinf  Pins,  906. 

O.M.B.i£nsiiMW,206 

Chloride  <  i  BUrer  CeU,  r>6. 

Eleotio-Magnets,  Aco.,  206.  • 


Muttel  Organs,  p.  298. 

Vilmographf,  m. 

Bain-epo* s  on  Oreen  Velret,  29.1. 

Onunme  DyoAmo.  208. 

Tflepbone  Expennumt,  299. 

Bydraaiie  Motor,  293. 

Zinc  from  Spelt«*r  Fames,  2:>3. 

^Unm  Whirtle,  2»4. 

Bnmen  Battery,  294. 

O.W.  Engines.  294. 

Ebonite  coeffldent  of  Ezpansion»  '£ii. 


TTSEFVL  AHD  SCIENTIFIC  VOTES. 


Tho  Oniokaat  Bail  way  Bna.— Aeoordlnir  to 
the  EwfifutTf  a  Great  Northern  train,  witb  an  8ft. 
single  driTer  oatside  eylinder  engine,  wbieb  re- 
cently took  tbe  Dnke  of  Edlnbnrgh  from  Leeds  to 
London  on  the  Qreat  Northern  Hallway,  did  tbe 
jonmey,  1861  miUs,  in  exaetly  three  boors.  One 
stop  was  made  at  Grantham.  Tbe  aetoal  speed, 
thoefore,  was  over  62  miles  per  bonr.  This  is,  we 
fancy,  tha  qviekest  mn  of  tbe  stated  length  on 


Thb  largest  «iling  rseeel  afloat  was  JaimsJied 
last  week  from  tbe  shipbuilding  yard  of  Messta. 
Harlaad,  Wolff,  and  Compesy,  of  Belfast  8bais 
named  the  Walter  H.  Wilson,  aflsr  ooe  of  the 
partaenof  the  firm  of  boildets,  aod  is  for  Mr. 
SamnelLawtber.i. P.,  Belfast.  Her  meassrsmiBt 
U 300ft.  by  421ft.,  by  25ft.  She  wiU  beeUseed 
100  A  1  at  Lloyd's.  She  is  boUt  of  koo,  bas  low 
masts,  three  of  wbieb  ar<s  sqaass  figged,  nod  is 
capaMo  of  osrrying  4,000  tODS  dead  wei^ 
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QUEEIES. 


(iTSroO-^VoBe  OAloiin%tion.— wni  some  reader  of 
"  oars  "  favour  me  with  u  few  hinta  on  the  cakiiAtion  of 
1>on*«  T  A  deMtription  of  fnrtuice  and  title  of  a  good 
book  on  the  sabjeot  will  be  very  acceptable.— Box  a. 

[47S77.]— Caatlmff  Small  Artieles  in  "Whito 

Vetai.— Will  so^ne  correspondent  inform  me  how  beat 
to  anooeed  m  casttofr  im^U  articles  in  white  or  Britannia 
m«tal«  audi  aa  valvea  for  dry  gaameter*,  Talvea  and 
val!r»-boaua  of  w  t  maters,  and  Tariona  other  non-oorro- 
aivb  ifcUinfa  t  -Mar ai.. 

(478780— I^B^'— To  M»*  "WETBKaF'KT.D.— T  am 
aaddled  with  m  wife  who  constantly  gets  drunk,  assanlts 
me,  and  damages  ray  fumituie.  Will  you.  say  what  I 
can  do  I  I  am  a  professional  man,  aod  do  not  want  an 
azpoNie»*~*3£.  B. 

[47879.] — Itodel— Wonld  some  fellow-reider gire  the 
eouot  proporttona  of  port- ways,  crank-shaft,  working- 
gear,  ko.,  for  a  oy Under  lin.  bore  and  Sin.  stroke  I— Mk- 

CWANIO. 

[47880.]— Olark's  Proo«8s  for  Boftavior 
Water.—To  •*NuN  Doa. '— Kmdly  give  parlicolars  of 
the  above  (referred  to  in  tout  reply  to  40929,  p.  864],  es- 
pecially aa  to  quantity  of  lime  required,  cay,  per  gallon 
oC  water  f-H.  J.  Noi^ir,  8,  Clifton  YilUs,  W. 

r47881.>^Wildbad  and  Its  Cnres.-Perbapa  Dr. 
Boyston  Pigoct  would  supplement  his  interesting  account 
of  the  aboTto  spa.  Kindly  give  invalida  aume  mformafcion 
aato  the  best,  or  rather  eaaiest  way  to  trarrl  to  the  Blaolc 
Foreat,  and  what  the  prubable  expense  of  the  journey, 
and  a»oJoum  there  for  a  month  would  be  for  persona  of 
but  moderato  means  I— H.  J.  Nolah ,  8,  Clifton  Villas, 
N. 

[4788S.l^BBfflae  duery.—WJll  aome  of  ^Smrs*'  say 
i^atlead  the  valvea  of  a  pair  of  condi 


ahoold  hate  of  the  following  desodptiona !— Diam.  of 
cyla.  20in.,  length  of  stioke  41 1.,  and  runniag  at  88  ravs. 
per  min.,  boiler-pressure  7Slb.  Also,  caj  what  part  of 
stroke  steam  abould  be  cut  off  at  7  I  should  mention  that 
the  load,  or  ona-half  of  load,  is  knocked  off  every  ii?e 
minntea.~Touso  BKouraxa. 


[47868.]— Hardeningr-— Will  some  of  our  xnuotical 
nneia  or  forgera  kindly  givea^iroper  method  ot  harden- 


ing a  carriage-axle  I  I  have  tried,  but  failed.  I  put  one 
handful  of  diarred  bones  and  one  haudful  of  duured 
leather  ia  a  piece  of  8in.  hot-^iater  pipe,andputinthe 
axle^  and  sealed  up  both  enda  with  dayt  and  heated  2^ 
hours  in  a  amith'a  fire,  then  knooktd  box  off  and  tm- 
mened  in  aalt  water,  but  it  did  not  harden  a  bit ;  ao  I 
hardened  with  pcus^ato  of  potash,  which  makes  a  can- 
kered meea  of  it  after  being  got  up  amooth  m  lathe.  A 
practical  amateur  will  greatly  oblige  a— Novicx. 

147884.1— Ooll.—To  Mm.  Frxd.  Walxxb.— I  bare 
made  a  medical  coil,  the  aaoie  as  tou  described  in  the 
**  £.  M."  on  June  9th,  1882,  Only  I  have  made  mine  lib. 
of  wire,  and  the  shock  is  weak.  Also  the  oontact-breaker 
works  but  very  little.  I  think  that  there  ia  something 
wrong  in  the  contact-breaker  that  prtvents  me  from  get- 
ting a  better  ahock.  I  have  a  Bunsen  battery  and  a  wire 
core.  If  you  will  kindly  assist  me  I  shall  be  obliged.— 
G.  Tops. 

[47886.]— Spootaoles.— To  ICa.  Lavo  Aarxa  ox  Omxa 
OmciAM.— I  am  near-sighted— the  fuitheat  distance  for 
reading  ordinary  print  being  about  6m.  Iflodthaa 
great  Impediment  in  nuiaie,  and  the  beat  apectades  I 
seem  able  to  get  do  not  make  me  see  like  other  people. 
What  I  want  to  know  is.if  it  ia  poaiible  to  boy,  or  have 
made,  glsssei  that  would  enable  me  to  read  music  com- 
fortably at  2  or  8ft.  from  a  mnsio«tand,  and  which 
would  not  have  any  tendency  to  injure  the  sight  f— 

KOBZaiOBT. 

[478S6.]-Riw«tliiff  Ship's  Kelflona.-I  should  be 
much  obliged  for  a  sketch  of  the  best  riveting  machine 
for  riveting  ship's  kelsons.  There  is  3in.  by  |in.  between 
flanae  of  frame  and  kelson  lug.  What  kmd  of  a  jaw 
would  be  required  to  get  on  the  rivet  between  frame  aod 
kelson  I  Any  hints  on  shipyard  rieveting  machines  and 
what  they  are  qualidTd  to  do,  and  how  to  fix  them  for 
different  jobs,  will  be  very  thankfully  received.  I  think 
deck  stringers  might  be  done  with  them.— A.  Butt. 

[47M7.]-To  "Aldabaran."-!  have  boi«ht  a 
second-hand  telescope,  Sjin.  in  diam.,  and  fear  I  have 
been  taken  in.  Showa  amali  stars  very  distinctly,  but 
they  seem  to  have  rays  or  wings,  whereas  I  am  t4d  that 
in  a  good  telescope  they  ought  to  show  a  small  disc  It 
answers  very  well  for  sunspots,  and  shows  theluiMr 
mountains  very  clearly.  I  have  not  tried  it  on  the 
planets.    I  have  taken  out  the  o.g.,  and  notice  that  the 

Slaaara  are  not  cemented  together.    Should  tuey  be  t  and 
f  sOp  which  would  be  the  beat  way  to  aet  about  it,^ 
OlOBOS  Towxsox. 

[47888. 1-Oold-Water  Soap.— There  is  now  exten- 
sively sold  a  yellowish  hard  soap,  with  the  words  *•  Cold 
water  soap,"  and  **£linelair,  London,"  stamped  on  each  of 
the  bars.  As  it  has  a  rather  peculiar  appearance,  I 
ahould  like  to  know  more  about  it.  Could  Mr.  A  Uen  ia- 
dicate  the  composition  of  that  soap  I— A  Tax  Ybars* 

eUBSCKZBBX. 

[47889.]  —  JBnslne  and  Oarrlaffe  -  apiiaflr 
furnace.— Csn  any  of  your  reader  inform  ma  what  la 
the  best  form  for  economy  of  an  engine  and  carnage- 
spring  furnace  t  My  longeat  spring  ia  6ft.  loog.  Is 
there  any  economy  gained  by  the  arrangement  of  bring- 
ing the  amoke  over  furaaoe-hearth  before  getting  away 
to  chimney  f  I  saw  one  worked  some  time  ago  by  wind 
mm  Uaat  fanner,  but  with  what  resalta  I  cannot  say. 
Flease  describe  construction  of  luxnaoe,  with  sises.  and 
also  h*ight  of  chimney.— Hoxbxs. 

[47m>.]— Pcmndry.-Could  •♦  Foundxy,"  "  Cut- 
Iron,  or  some  otiier  of  your  aorreapondents,  give  me 
aome  particulars  aa  to  how  the  mixturea  of  casv-iron  and 
stealaremadel  And  if  eupoU  ia  of  the  same eonstruo- 
ucn  aa  is  used  for  ordinary  iron-found^  f  I,  myself, 
have  made  a  trial  of  mixing  cast-iron  and  steel  in  an 
open  cupola,  but  lorry  to  say ,  got  nothing  out  better  than 
eonmon  iron  after  all  my  tryiutle  in  gettmg  the  diff.  rtnt 
rfaaseeof  iron  and  weighing  of  the  old  steel  r«ils.  &c., 
*c    What  I  want  to  get  at  is  a  chilled  wheel  for  a 


[47391.1  . 
mereadei 


narrow  gauge  railway  that  oonld  be  depended  on  without 
breaking,  aa  the  common  cant-iron  ones  generallv  do. 
The  Americana  put  very  go<td  wheels,  and  all  chilled, 
under  their  railway  plant*— fiomtax. 

—  Portable  I«oiing«  Chair.  —  Would 
;er  kindly  give  dimensions,  with  s«etoh,  of  one 
of  tboM  hammock  or  lounge-chairs,  something  on  the 
plan  of  tbe  Yankee  hammock-ciiair,  or  one  like  ihvae 
used  on  board  of  the  Tran*-At  antic  ste&mers,  the  frame 
to  be  of  oak,  and  to  fold  up  when  not  in  use  ?— An  Ama- 
Tt-uaM. 

[47892.1- Perfnmed  PaatiUsB.  —  Would  some 
reader  tell  me  how  to  make  ihem  !— An  Ail4tevb  M. 

[47393.1— Ooooannt  Oil.— We  have  a  large  cocoannt 
plantation  in  Sireapore.  The  price  of  oil  at  preaent 
being  very  low,  it  tuudly  pays  u«  to  make  it.  Can  anyone 
suggest  aome  profitable  manufacture  from  ^e  oil,  so  as 
to  make  it  pay  7  Our  oil  is  very  clear  and  sweet,  as  it  is 
not  jHTtssed.— SuiOAPoRs. 

[47394.]- Oombnation  of  Coal.— Having  followed 
the  replies  to  the  queries  on  the  **  Combustion  of  Coal  ** 
with  ounsiderable  interest,  I  »hall  feel  extremely  obliged 
if  Mr.  Kantback  would  tell  me  buw  to  calculate  (as 
simple  as  post'ible)  the  weight  of  a'lr  required  for  com- 
plete combustion  into  cubic  feet.— Ignorant. 

[47396.1— I^argre  Tank.— I  have  Just  taken  down  a 
tank  16ft.  long.  6ft.  wide,  4ft  deep,  fistnged,  and  put  to- 
gether with  bolta  and  nuts.  I  find  the  joints  were  made 
with  iron  borings,  each  joint  being  about  ^in.  apart. 
Will  some  of  ••  ours  "  kindly  tell  me  the  proper  way  to 
put  the  ssme  together— whether  I  am  to  put  all  the  bolte 
in,  and  then  make  the  jolnto,  or  how,  and  how  much 
sulphur  and  sal-ammoniac  to  one  lot  of  borings  t— 
J.  T.  if . 

[47896.1- Simple  Botary  Bnfflae  — Will  some 
kind  reader  kmdly  tell  me  cue  best  form  of  the  above  for 
steam  at,  say,  80lb.  of  steam,  to  drive  a  Sin.  Britannia 
lathe  at  the  ordinary  speed  for  wood-turning  :  this  to  be 
made  by  mvaelf ,  ao  eaae  of  making  is  one  object  in  view  t 
Flease  to  give  all  particulars  available,  with  dimensioned 
sketch,  and  oblige— Botbsb. 

[47897 .l-EngrraTinflrlCaohine.-Iresd  description  of 
engraving  machine  with  considerable  interest,bnt failed  to 
understand  how  the  drill  was  moved  backwards  and  for^ 
wards,  so  as  to  form  the  letters  or  figures.  Would  it  be 
aakiog  too  much  of  yon  to  explain  more  fully  the  move- 
mente  of  machine  in  question  to  me !  I  oould  only  see 
that  the  drill  has  the  usual  rotary  motion;  but  how  it  ia 
made  to  follow  the  linea  of  anv  dedgn.  I  fail  to  see 
either  from  the  woodcuto  or  deainption.  This  ia  a  thing 
tiiat  would  interest  great  numbers  of  our  readers  I  should 
imsgine.  I  thought  engraving  could  not  be  touched  by 
machinery  :  but  I  find  I  am  mistaken.  Tour  eorrespond* 
ent,  N.  8.  Heineken,  speaks  of  the  "  elabacato  and  effec- 
tive engraving  machinea  of  variauB  maksra  being  known 
to  your  readers"  I  should  be  very  glad  to  see  an  account 
in  the  columns  of  *'E.  H."  or  these  machines.— 
SoxAToasa. 

[47898.1— Xewia'  Inoandoaoent  ONta-lamp.— To 
^' Smma."— WiU  you  kindlv  say  whether  this  lamp  can 
compare  in  economy  wi'h  the  gaa-bumer  at  preaentin 
use,  say  Sugg'a  or  Bilbtr'a,  using  the  gas  now  suppliadt— 
Pauoul. 

[47399.]— Condenaingr  Bxhanat  Staam.— What 
is  the  most  efficient  method,  consistent  with  eooaomy,  of 
condensing  the  exhaust  atoun  of  18-i.h.p.  engine,  so  as 
to  reduce  baek-pressure,  water  to  be  afterwards  injected 
into  boiler !  Kindly  state  cooling  surfare  of  condenser, 
and  quantity  of  water  per  hour  required.  Would  a  cir- 
culation of  water  through  eondsaser  and  double  pipes  to 
an  open  tank  on  roof  be  suiBdent,  and  what  should  be 
the  sise  of  roof-tank  I    Water  is  very  expensive.— P. 

[47400.]-Blectxlo  I.iffbt  for  Workshop.— Will 
some  correspondent  kindly  say  which  would  be  the  best 
system  to  employ  for  lighting  workshops  where  900ft. 
of  gas  per  hour  are  now  burnt  in  common  burners,  and 
approximate  power  noceaaary  for  asme  I  At  least,  six 
lamps  would  be  required .  Kindly  give  a  hint  of  the  cost 
of  apparatus,  and  of  the  comparative  economy  in  work 
ing  the  gaa  and  electricity,  neglecting  the  power.— P. 

[47401.]— Coll.— To  T.  N.  Ahdbxws,  Hymouth.-In 
your  dssoriptioa  of  coil  in  the  HKcaAnic,  March  10th, 
16a«,  p.  16,  you  Bay  nothing  about  the  enda  of  the  paper 
tube  being  fixed  into  the  reel  ends,  and  you  alao  seem  to 
have  put  the  paper  tube  between  the  prioutfy  and 
aecoodiUT  wire  matead  of  being  round  the  wire  bundle 
and  inside  uf  the  primary,  as  surely  it  ought  to  be.  More 
information  will  oblige.  -  W.  R.  C. 

[47402.1— Siumner-Honae.-Will  any  of  our  sub- 
scribers help  me  t  I  wish  to  make  a  summerhouse  7ft. 
wide  and  abDut  the  usual  hei^t.  What  sise  and  quan- 
tity of  materials  shall  I  require,  aa  I  wiah  to  buy  all  at 
once  J    The  ahape  I  wiah  la  hexagonal,  wiih  cone  roof.— 

bECOXDS. 

[47408.]- Lawn  Tennis  Court.— I  wish  to  make 
a  lawn  tomis  court  (not  turf  >  in  aa  effective  and  cheap  a 
manner  aa  possible.  Can  jrou  tell  me  tne  best  way  to  pro- 
ceed—asphalte,  cement,  cinders,  or  what  I  The  ground  at 
present  is  ordinary  garden  ground.— G.  T.  B.  Qiix. 

[47404.]— Bailway-Carriagra  lAmpa.— Can  any 
reader  interested  in  carriage  lighting  tell  me  how  it  ii 
that  there  are  so  many  lamps  on  our  line  all  with  about 
lib.  of  oil  run  over  into  bottom  of  glaas  globes  f  There 
is  certainly  a  fault  somewhere.  Is  it  in  the  construction 
of  lampa,  or  in  trimming  of  same  I— fioMsax. 

[47406.]— X«ooomotiTe.—WiU  some  fellow-reader 
kindly  help  ms  out  of  the  following  difficulty  ?— In 
taking  out  a  copper  firebox  to  put  in  a  new  tobe-plate,  I 
find  in  the  ont*iae  casing  plates  all  round  about  the  taper 
holes  where  the  copper  stays  pass  torough,  more  than 
half  ths  thidcness  of  plate  eaten  away:  all  the  rest  of 
plate  in  gool  condition.  Is  there  a  galvanic  action 
formed  between  the  iron  pUtes  and  the  copper  stays,  or 
is  it  bad  copper  with  too  much  anenic  t  Havuig  discussed 
the  matter  over  with  aevfral  parties,  but  all  aeem  to 
have  different  opinions.  I  should  like  to  hear  the  opin- 
ion of  some  of  our  readers.  What  is  the  opinion  ox  W. 
J.  Lancaster  1— HoKBaa. 

[47406.]  — Dew-oapa.  — Can  any  of  your  readers 
kindly  inform  me  of  An  easy  and  effectual  method  of 


constructing  for  oneself  a  daw-cap  for  a  Sin.  rcftedh* 
telescope »— Tvao. 

[47407.] -Oonoavo  Zionaaa.— Win  Mr.  lanosstrr. 
or  some  other  gentlomsn,  kittdly  ios^metmehowtoeot 
and  finish  the  gro  >ves  on  the  edge  of  oval  cooeave'laMM 
for  spectacles  with  the  invisible  frames  T— C.  B.  D. 

[47408.  -Pish  Olua— Is  glue  manufactured  from 
fiah-akina— not  bladder*— anywhere  in  Europe !— where ! 
And  can  the  process  be  given  in  a  genecal  way  !— 
AMsaicA. 

[47409.1— Circular  Bead-onttar.— I  have  Isnre 
quantitieaof  small  round  beads  to  flaiike,  exadtly  rasM 
suse  as  an  ordinary  le^d  pencil.  I  use  thousands  of  feet 
of  this  beading,  but  should  like  to  knowif  it  ispoarible 
to  cut  them  with  a  revolving  cutter  at  once  running 
through.  My  idea  waa  to  fix  a  cutter  in  soma  maiuMr  to 
a  ahort  revolving  hollow  shaft,  pass  a  piece  of  iqiure 
yellow  pine  just  out  from  the  circular  saw  throaghs 
square  aperture  to  keep  it  from  turoisg  round  with 
motion  of  cutter,  then  through  hollow  abaft  cootainiog 
cutter,  aod  come  out  finished  at  the  oppoaite  side.  It 
would  require  to  be  quite  smooth,  even  if  two  eottes 
had  to  be  uaed.  It  woald  be  driven  from  a  gas-esgiae, 
with  small  pulley  on  the  hollow  shaft.  What  aaiiber 
of  revolutions  ought  the  cutter  to  have  per  miaateto 
work  efficiently !  It  would  be  required  to  cut  asf 
lengths,  from  2ft.  to  soft.— Bsai>. 

[47410.] -Dry-Plate  Intanaifler— What  is  the 
obemieal  reaction  on  the  addition  of  a  haloid  aalt,aarii 
as  ammonium  chloride  or  bromide,  or  potaadnm  hsDnide- 
or  iodide,  to  mercuric  chloride  aolution  !  Some  ^loto- 
graphsrs  recommend  a  sr>lution  of  mercuric  drioride 
alone.  Does  ths  addition  of  one  of  the  above-meatioaed 
aalto  increase  or  modify  the  action  of  the  mersury !  If 
so,  in  what  way  t  Have  any  of  your  readers  tried  sapper 
bromide,followed  by  silver  nitrate,  as  a  dry-plate  iataai^ 
fier  t  I  have,  with  good  efffct.  It  is  recommended  by 
Abney  for  wet  plates,  but  I  have  never  read  of  Its  Msg 
used  with  drf  plates.— W.  H.  8.  W. 

[47411.  J— Throwlngr  the  Hammer.— In  the  sisr- 
eise  of  throwing  the  hammer  I  have  broken  half  a  dosea 
shafte.  Hammer  is  sixteen  pounds  weight,  shaft  4ft 
long,  regulation  length.  Is  taiere  any  mode  of  sessaniag 
the  bandies  t  The  break  occurs  from  just  at  ths  haU  to 
about  a  foot  from  it,  and  takes  plaos  when  the  hisiisn 
hnds  on  the  ground  My  shafte  have  been  pretty  Oick. 
and  of  ash  and  hickory.  Perhaps  aoms  one  of  Tonr  axre- 
spondente  oould  help  me  out  of  my  difficulty  I  — 
Scott  lOB. 

[47412.]— CouIomb*a  Law  of  Blaotro^Stattof. 

—At  line  6,  on  p.  191,  of  Prof.  Thompson's  **  Hsmsntiry 
Lessons  on  Electricity,"  the  force  exerted  between  two 
saarges  of  electricity  is  said  to  be  iatvai^'lT  propurtawal 
to  the  distance  between  them.  But  the  foranla  gisa 
lower  dowa  in  the  same  page  makes  tha  propoition  in- 
versely a-)  the  square  of  the  diatance.  Wliich  is  eonect  ? 
— ~H.  £.  A. 

[474ia.l— Marble.— A  month  ago  I  broofl^t  hsasa 
Carrara  marble  figure  from  Pisa.  I  now  find  that  spots  or 
blotohea  of  a  very  pale  buff  colour  ars  Mpsaring  aHorer 
it.  I  am  told  that  thia  ia  a  oomnum  faaXt  with-wUte 
marble.  I  h  «ve  tried  plaatering  on  a  ooat  of  thiaalnseo, 
leaving  24  hours  and  then  washing  off ;  but  thisdsss 
not  seem  to  be  effectual.  Can  anv  oorrespondcatsive 
advice,  or  help  me  to  the  best  method  of  cure  f-'Tcb- 
OAMrrx. 

[47414.]-Sabatitate  fbr  Xieather  Diao.-Ihave 
asmall  machine  in  which  I  use  a  nstaldiseteCama 
leather  disc  instead  of  a  pair  of  bevel-wheela :  tatlted 
that  the  leather  wears  very  aoon.  Could  any  aesdar  in- 
form me  of  a  paate  or  oompoaition  vrith  which  to  cost 
the  leather  so  as  to  protect  it  t— A  Dowir  ICsohasic. 

[47416.]— Orffan  Stopa.— Will  Hr.  Dresser  or  sther 
of  our  organ  oorrespcmdente  kindly  give  me  a  few  hiati 
how  to  voice  the  p>pes  of  a  danabella  stop  !  Oesetal 
pipea  I  have  tried  hmve  always  a  ehiffing,  and  in  othosa 
quivering  whenever  they  apeak.  How  can  this  be  sfcr^ 
come !  I  should  also  like  to  know  if  the  imide  of  tbe 
cap  ought  to  be  hollowed  as  in  Fig.  86,  No.  8  of  Hr. 
DrBsaer^a  artidea,  or  like  Fig.  22  T  Also,  the  akking : 
ought  it  to  be  atraight,  or  ahould  it  ron  obliquely  son 
the  block  !   I  may^aay  that  tbe  pressure  is  Sm..  sad  fl 

Slpee  are  cut  2-7,  and  the  lips  left  thin.  Any  mfeoMr 
on  will  oblige.— L.  G. 

[47416.] -AIaminlnm—2ffellor«B.-I  thank  Mr. 
E.  Sellon  and  will  commnnicate  with  him.  I  am  tnmta 
to  Mr.  Alfred  9.  Allen  for  his  wish  to  dJsabuaemyffliDd; 
but  had  he  carefully  read  my  communicationa,  he  woold 
have  learnt  that  it  was  no  "  hopeful  method,' bat  a 
thing  actuallv  accomplished.  As  he  is  so  intersstodia 
aluminium,  he  may  extend  his  interest  to  other  like 
app«reatly  difficultly  reducible  metals,  and  will  be 
pleased  to  hear  that  I  find  no  difficulty  in  reduahif  msg- 
neaium  and  other  metals  by  a  proosaa  of  my  own,  «w 
without  the  aid  of  sodium.  Thanka  tor  the  answer  v> 
my  query  **  Me  Uogen."  I  really  wished  for  t'  e  diemial 
formula  of  action.  Given  O  and  BsO,  how 'doss  tbs 
electric  oturent  produce  Ci  i  HtO«  I  I  have  a  theory,  but 
uJt  present  onlv  a  theory,  and  I  should  be  glad  to  Jssa 
froin  one  who  knows.— 2^lia  Naixn. 

[47417.J— Vamiahea.— 1.  What  ia  the  best  warkcn 
the  middng  and  properties  of  the  various  paiitsr'saiM 
ciachmakqr*a  varnishes,  and  who  aretbepoblohen  IS. 
Dors  copiil  gum  poiaeas  any  special  properties  tat 
making  varnishes  not  to  be  tonna  in  other  gams,  sad 
what  are  they  t  S.  Whatia''ptc»sndpaiQte2«'eop*lM 
— T.  Mackxsizib. 

1^418.  V-Befrtgrorator.-  Would  it  be  po^WjJ^ 
sonatnust  one  on  the  oompreaasd-air  pnomph,  of  ••*'*' 
ate  ooiit,  and  to  be  worked  by  hand,  so  as  tobsaTatlsNe 
for  donuMtto  use !— AaiBL. 

[474l9.]-BlweUnff  China.  Ao.-Oan  My,«2j^ 
of  the  ••£.  M.'»  inform  me  aa  to  the  process  lari^w 
broken  china,  Ac,  or  if  there  i«  any  published  work 
giving  such  information  t— Josssa. 

r474».]-8teinheU*a  Byapiecea  (P*««  ^ 
"  B.  IC'-How  am  they  oonatraaU^  t  Will5««««^ 
respondent  kindly  give  diagram  1— Zar a. 

r47421.1-Tranaparant  Oam.-Oaaaayof ''^Jg^ 
tell  me  how  to  insreass  tha  oaaspsiaaay  of  diMna» 
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ffumt  Ih»rebAdth*beitgiiiii«AnUo«iAiAiftltlioo8li 
white,  is  not  trsnapavent,  and  wbctt  dissolved  hao  a 
sligtitlj  starobj  appearaaoe.  Oaa  it  not  be  made  in  ita 
liquid  state  to  appear  almost  as  traaspassBt  as  puser 
water 't— 8  jlotruc  • 

r47493.]*^tempia«^  Nifttepaparj— VttvliM  somff 
cotepaper  to  stamp  with  in  white  colonic  I  find  the 
colour  I  use  (flake  white  and  stamping  Tarnish)  toznaa 
gr«7  eolonr.  Wbnld  any  of  your  nnmeroiu  coirespond- 
ente  kindly  inform  me  if  there  is  any  othor  Tarnish  or 
compound  to  be  used  with  a  steel  die  that  would  ke^ 
the^ooldar  pnm  white  !— Ombin  A  Fix. 

147433.1— Diabetet.— Will  Dr.  Edmonds  kfaidiy  gire 
a  sin^de  test  for  sagar  in  uriae  t  A  foiend  of  mine  who 
hat  lost  two  childron  through  this  disease  (althoo^ 
aUended  by  good  doctors)  wishes  to  keep  a  ohedc  on  it, 
andtoknowof  ittpreaenoe  before  it  is  so  far  vane.  Is 
thffe  any  diet  to  be  recommended  to  anyone  who  is  snpN 
Doaed  to  be  diabrtic,  and  what  would  be  the  best  thing  to 
aoif  sngar  were  detected  by  the  testi  Local  docton 
1  to  Know  Tery  little  about  this  disease.— B.  F.  C. 


[4T491]-*-Or7stalIialac  V^moIs  fbr  Bpsom. 
And  &laub«r'a  8«lto.r-Gan  anv  of  your  readers 
practically  acquainted  with  making  the  abore  salte  say 
irhat  is  the  best  kind  of  Teasel  for  ooolmg  and  orystallia* 
ing  them  t  I  am  much  troubled  with  some  iron  ones, 
each  time  emptying  of  the  salts,  those  lying  cloee  to  the 
iron  bring  away  a  dirty  brown  discolouration,  causing 
mueh  Ion*  haTing  to  be  separated  from  the  rest  and 
worked  orer  again.  What  could  I  eoat  the  pans  <with  to 
remedy  thia !    Ordinary  paint  seema  to  hafono  effect. — 


C4749Swl—  BlaotrioBl  IffeaBurement.  —  Would 
aomeone  give  me  iuforoiatioa,  respecting  the  followii^  I 
— E<(aal  defldctioos  on  the  same  galvmomster  always 
equal  the  same  **  current."  Does  the  same  deflection 
on  the'  same  galvanometer  always  equal  the  same 
**  eleotromotiTe  foree,*'  and  the  same  with  **  resistanoe  "  T 


[47498.1— Beynasd  InoaadBSMnt  Zight.—l 
haTe  e&deaTOured  to  obtain  this  light  by  following  the 
direelions  giTen  in  Mature  of  June  ist :  with  petroleum 
I  obUdned-  no  light  at  all ;  with  benaoline  I  get  a  blue 
flame,  but  fail  after  repeated  attempts  to  make  the 
platinum  gaose  ineandesoent.  No  doubt  there  are  many 
readers  of  the  **  E.  M."  who  haTe  tried  the  light.  Will 
some  of  thflBL  suggestany  caoae  for  my  failure  r-8. 

r4742r.>-OalonUtin8r  Stralna  in  Boiler.— WiU 
"M.I.C.E.'*  tell  me  why  the  following  sum  should  be 
multiplied  by  2  !— A  boiler  6ft.  diam.,  50lb.  presaaze  and 
|in.. plates.  First,  6x60X8-^8  =  112*6  for  strain  on 
4:ir(samfematial seams; secondly,  6  x  80XSx  8—8  =  125 
for  strain  on  longitudinal  seams.  Why  multiply  by  2  in 
eeoondease !  What  is  resisting  strain  of  same  !  WiH 
'*  M.I.O.E.'*  alto  notice  query  47291,  p.  887  !-JoHir. 

r474flS.l<4-Btchlnff.-To  "  R.  B.  ''-I  am  much 
obliged  to  *'  B.  B.'*  tor  his  answer  to  my  former  query, 
and  for  kinlly  offering  further  assistance,  of  whiehl 
now  wiib  to  teke  adTantage.  Not  undentanding  az^- 
thing  about  chemists*  weights,  &c.,  I  find  rather  a  diffi- 
eolty  in  finding  the  right  proportions  for  mardant.  Will 
'*B.B/*tell  me  whether  the  foUewing  are  right! -I 
fcaTe  troy  weights,  decimal  STst«-m  ;  taking  '082161  troy 
OS.  to  =  1  grammie,  then  tsldog  three  figures  of  the 
decimal  to  be  near  enoogh,  gives  tor  the  mordant,  hydro- 
chloric acid  3'216,  ohluraie  of  potash  '643,  water  28*292, 
OT  fur  smaller  qaantity  take  one-eighth  of  each.  Is  there 
a  tiiinnlsr  method  than  weighing  fur  getting  proportions  T 
What  pro|>ortion  of  beeswax  to  turps  is  best  t  Is 
J  apan  Tarnish  the  same  as  Jap&n  bla<^  sold  at  Is.  per 
bottle  t  I  purchased  ihe  "  Banabook  "  and  other  neces* 
aary  articles.  Ther  gire  eTery  tatirfaction,  but  the 
STOond  seems  too  thick  with  two  coats  lor  the  point  t> 
ielt  through  easily.  What  is  the  adT>intage  of  smoking  ? 
This  ground  seems  to  be  a  different  mixture,  smelliog  of 
ether^'-BooAToa. 

[47429.]— Bleotro  *  ffildingr— In  gold  -  plating 
"bTooehcsJC  nerer  can  get  vhe  plating  to  cov«r  the  solder. 
How  oan  it  be  done !— A  AxATuas. 

f  47430.1— lAstantaneous   Photoffrapliy*  —  To 

Ma.  W.  RoBiNaojf.Ju.**.— I  am  much  obliifad  forTour 
reply.  I  haTe  since  used  some  other  pli^»s,  and  the 
reeuits  are  better,  but  not  quite  satisfactory.  The  centre 
of  the  picture  is  Tery  good,  but  at  the  ends  of  the  plate 
tiiere  is  scarcely  anything  to  be  seen,  and  then  in  detel- 
oping  they  become  so  Tery  thin,  and  the  hypo,  deirs  it 
near^  all  off  the  glass  ;  in  fact,  if  I  left  them  in  the  fls- 
ing  as  long  as  the  many  boo  ks  I  hsTe  read  recommend, 
there  would  be  nothing  but  clear  glass.  With  r^rard  to 
the  lens  I  use,  there  is  only  one  stop,  which  is  desoxibed 
«s  an/a  stop.— Trao. 

[47431.]— Speed. -Would  some  one  kindly  workout 
the  following  :— Two  trains  approaching  each  other,  one 
is  80  yards  lung,  running  at  60  milea  per  hour ;  the 
other  is  86  yards  long,  running  at  40  milea  per  hour. 
What  time  elapses  from  when  the  engmes  meet  until  the 
brvke-vana  are  clear  t—S.  W.  J. 

[47482.1— Looomotive  BoUer— To  "E.  L.  P.,»' 
OB  Otbb«s.— Shall  be  obhged  to  any  reader  for  answer. 
I  wish  to  knoir  if  coppersmiths  understand  the  mRiring 
of  model  boilen  fitted  with  tubes,  and  haTing  a  proper- 
made  firebox  to  bum  coal  or  oharooal  ?  Also,  how  is  the 
staling  tbItc  made  that  turns  steam  on  or  off  insidaof 
boUer  I  Should  the  dome  be  pi  toed  oTer  the  jvjint  of 
ts!t»,  and  how  U  it  passible  t  j  gt-t  at  it  to  repwlr  if  the 
dome  14  rlTcte  i  on  ta  boiler  T  Should  the  supply-pipe 
in  boiler  be  pUoed  high  up,  so  that  it  is  clear  of  water  t 
Would  a  boiler  I9in.  Ion?  by  6io.  diam.  supply  st  :am  to 
a  pAir  of  cyhnders  of  l^in.  lon^  t  -  W.  Biohaads. 

[47438.  l~Portland  Oement  Floors  in  India. 

— In  India  the  floors  of  housM  are  usually  made  of  either 
brick  and  mortar  concrete  weli  rammed,  and  t^en 
plastered  with  lime  plaster  of  a  more  or  less  fine  quality, 
or  else  of  brick  set  on  ed^e  in  mort  <r  and  then  plastered 
as  aboTe.  It  has  lately  been  found  a  great  improvement 
to  lay  on  this  a  fine  layer  of  about  |in.  thickn^s  of 
Portland  oemrmt,  as  the  rcmeut  Boti  much  h>ir<ier  than 
thediunam  (lime).  My  ditiiculty  is,  that  the  Portland 
cement  almost  iniraTiably  cracks  all  oTer  the  fl  >or  after 
being  down  for  a  short  time,  and  in  some  in»tMice8  separ- 
atee from  the  floor  beneath  and  shells  off.    Is  thii  the 


fault  of  the  cement,  and  is  there  any  mean*  of  remedy- 
ing this  defect  T  The  cement  is  usually  mixed  1  to  1  of 
fine  sharp  sand,  and  the  floor  kept  under  water  for  some- 
thnes  a  month  to  properly  harden  it.— A  Mii/riM» 
MBcnavjo. 


•  ♦•- 


AUi  Oommualeatloiia  for  thiv.  depaatrnw^  nmil  be 
addreased  to  the  Chess  Editor,  at  the  office  of  tht 
EiroMBH  MmamAMWt  81,  TayiiUnJi  steeat,  Ooreo^wdea. 
W.C. 


PROBLEBI  DOCLXm.— By  J.  W.  Abbott. 
Black. 


White, 
White  to  play  and  mate  la  three  movea. 


FBOBLEU  DOOIiXnr.— By  C.  A.  GixasBO. 
From  Breaiaae. 
Blaek. 


WhiU, 
White  to  play  and  sui-mate  in  three  moTes. 


SoLcnoir 

TO  759. 

White. 

BZaeft. 

1. 

2. 

QtoQB7 
QtoEKtsq 

1.  Kt  to  K  Kt  3 

2.  Anything 

2. 
3. 

K  takes  Et 
Mates 

(a)  1.  EttoEB2(bl 
2.  Anything 

2. 
3. 

Qtoa4(ch) 
Matei 

(b)  1.  Kt  at  K  B  8  nu 
2.  Ktakesa 

BoLUTioir 

TO  760. 

WhUe 

mack. 

1. 
2. 
3. 

RtoKR2 

BtoQKt8(eh) 

BtoKB2 

1.  P  takes  P  (a) 

2.  P  takes  U 
8.  Pmatee 

2. 

3. 

QBtoKKt2 
BtoKB2 

(a)  1.  Pmo¥ee 

2.  P  moTBs 

3.  P  mates 

KOTIQBS    TO  GOBBBBPONDENT8. 
Iv  problem  767  the  Kt  at  K  Et  3  should  be  at  K  B  2,  and 
a  P  should  be  placed  at  K  Kt  4,  in  order  to  aToid  a 
second  solution. 

ScHxcoKB.— Tou  haTe  hit  760,  but   haTe  misBed  the 

point  of  759;    there  is  no   mate   if  1. 

Kt  to  K  Kt  3 
2.  QtoQ4(ffh)  g    B  to  KB  6  (cb) 
K  tAKus  Q       *        Kt  covers  ' " 


anthoe.   In  fMt^  it  is  not  too  muehto^ssty  4liafriiO'eailiefc 
tioiuif 'problemAhitheito  published  eomes  anything  i 


theavsMBtone,  and<  that  because  we<eot--on1^  hare  868 
of  ^  wzitBr's  bast  eompositionay  but  (what  is  pertepe  ef 
equal  Talus)  hi»  own  Ttews  on  the  Tnione  enbJBatg  la 
cuBneetion  witfa^the est.  ThesoTiews  are imt  laio'dewn 
in  any  nreeise  er  form «1  way,  but  iu  a  dalightfa]«  goerip* 
ingatfle  which  makes  the  book  as  atttmocire  esegood 
noseL  The  fault  or  weaknese  of  preriene  eoUeetiOBe  (If 
we  may  except  Klett*8  and  Kohts  and  Kocklehum*s)'iB 
thebthe  probiBmB  haTe  been  published  simply  in  oraer 
of  mo«8B,withont  note  or  commsnt :  so  ebae  these  wae 
no  coonesttai  between  Ihem,  and  noting  'to  intend 
except  their  own  intrinsic  merits :  but  here,  if  theevthor 
does  not  take  >  us  into  his  werinhop*  he  does- whet  is 
better:  geee  thoroughly  into  eTerypMnt('onsehieewn 
words)  *Mipea  the  drfests  as  well'  as  the  beauties  of  the 
art#nowiqghl8way  of  composing  and  acdviogy  hewio 
get  newideas,  and  how  to  judge  of  their  reUtiTe«urits«*' 
Aooo«diagfy,  we  hare  pregnant  rsaurks^  wirth'  illhste** 
tiottSy  on  suoh  subjects  as  **  crowded  pusiliftua/* 
'  eoonomy  of  foroe,*'  **  end  gameay"  '*  k^  moeea/* 
•■  " m.  »»  ••  n« 


»•  CHESS  SraATEQY,"  BY  8.  LOYD. 
At  last  the  long-loo Ved  for  Tolums  by  Mr.  8.  Loyd  has 
appeared,  aad  wa  think  that  in  interest  and  Talne  it 
most  far  exceed  an?  one's  expectations,  though  no  doubt 
they  were  hijh^  owing  to  the    great  reputition  of  the 


I,"  «*  old  style  problems,"  **  probl  m  eohFingi*' 
mores,"  **  suggestiTe  problems,"  *'  two 
moeeia,"  "problem  buildings* '  '* saovifloea.^  ^^^^^ 
eTerypage-ieinteresting;  end  altheughweexpsotagoea 
deal  that  ttte  author  lays  down  will  be  questioned  fespe* 
cially  with  regaid  to  his  deflnitioa  of  **  problem^'  and 
hisTieweeboattwemoTi^rs),  it  is  none  the  leae  TahuMe 
on  that  account.  We  intend  shortly  to  gire  a  few 
prob'emsexti«cted  from  the  work.  Copies  maybeob- 
tainedirem  J.  Watkinson,  Esq  «  Vaiifleid,  Wiiddswfleld^ 
at  12«.  each,  post  five. 


AXBWEBA  TO  COBXBSBeSWaFIB^ 

»s< 

V  All  coammUeatUmaehMtld  le  addnmai  to  He  Banen 

It/  the  ExoLiaa  Mxulubo,  81,  Tavi§to€k'§trmt,  Omrnt^ 
Gardm,  W.O, 

HZNT8  TO  COEBBSPOiniSirrS. 

1.  Write  on  one  side  of  the  paper  only,  and  put  draw- 
iE^  for  illustrations  on  separate  pieces  of  paper.  2.  Put 
titles  to  queries,  and  when  answermg  qutries  put  ^e 
numbers  aa  well  as  the  titles  of  the  queries  to  whhdi  the 
replies  refer.  8.  No  charge  is  made  for  inserting  iettsrs, 
queries,  or  rephee.  4.  Lettem  or  queries  aaking  for  ad* 
drosses  of  manufacturers  or  correspendeo^  or  wfaexe 
tools  or  other  articles  caa  be  purchased,  or  repHee  giTing 
such  infmnoation,  cannot  be  inser  ed  except  as  adrertise- 
meats.  6.  No  question  asking  for  educational  or  soisntiflo 
ioformatioaiaanswered  through  the  poet.  6  Letteraseet 
to  correspondents,  under  corer  to  the  Edi^or,  are  not  for* 
warded^  and  the  names  of  cortespondenta  areaetgifee 
toinqmrera. 

*•*  Attention  is  especially  drawn  to  hint  No.  4.  Tlie 
naoe  deroted  to  letters,  queries,  and  replies  is  meant  for 
the  general  good,  and  it  is  not  fair  to  occupy  it  with  ques- 
tions such  as  are  indieated  aboroi  which  areonly  of  indi- 
Tidual  interest,  and  which,  if  not  adTertiscmoits  in  them- 
selTes,  lead  to  rephea  which  are.  The  "  tiixpeow  Sale 
Column  "  offers  a  cheap  means  of  obtaining  such  informa- 
tion, and  we  trust  our  readers  will  aTail  themaelTesof  it. 
llie  following  are  the  initials,  ftc,  of  letters  to  hand  up 

to  Wednesday  evening,  July  12,  and  nnaoknowledffea 

elsewhtfei— 

TutTRSo  Mkobawxcs'  Isstttutk.  —  Starley  Bros. —  J 
Hagger.-e.  Hudson.— J.  Frands.— F.  A.  Miliar.^B 
Murray.- A.  M.  Bead.— J.  Oilk)tt,  Jun.— «V.  P. 
Stanley.— O.  CalTer.~<i^.  Plant  and  Son.— Cunliffe  and 
Croom.— A.  MaoMab.— G.  J.  Hewson.— E.  Bryce.^W^ 
B.  Hick8.-Etna.— W.B.— B.  B.— W.  M.  (iardner.— €. 
J.  Liitk.— Miner.— J.  Smith.— W.  E.  H.  K.— BigeL— 
Mow  CUenst.— Spelter.— £  B.  Fenessey.— Tourist.^ 
A  MongeriL— E.  M.-0.  Tblman.— Deh.-H.  B.  C, 
Lembeth. 

Fxxns  Lkotor.  (What  sort  of  a  book  do  you  wmtt 
*'  Marine  Engineering  "  applies  to  many  branches.  If 
the  **  Marine  Ste^m  Ennne,"  see  Beonett's  work  with 
teat  title,  published  oy  Longmans.)  —  CoaseBiA. 
(NatiTe  alum  is  found  in  the  chape  of  a  potash  atum 
on  alum-atate  in  a  few  parts  ol  Britain.  The  alum  of 
commerce  is  manufaetiffed  from  alum-s«^ist«,  or  clay* 
and  is,  we  should  say,  a  profitale  undertaking.)— O. 
Adambs.  (If  you  refer,  you  will  see  that  the  artlele  is 
quoted.  The  Fig.  is  a  diagram,  and  the  part  thtit  hsa 
puzzled  you  is  merely  to  show  how  thesopply.pipeis 
attached.  It  need  not  taper  smaller,  and  y  vu  oan  use 
either  steam  or  air.)— Duauoutsmak.  (You  will  find 
the  rule  in  p.  239,  No.  842,  or  with  diagram  in  p.  457, 
No.  861 ;  also  p.  699,  No.  883.)— G.  I.  C.  E.  (Yea,  it 
will  do.  Bun  it  through  some  melted  paraffin  wax,  if 
you  like.)— M.  OuLiKm.  (1.  Nothing  serious.  9.  It  is 
a  Tery  useful  book,  if  that  is  what  yuu  mean.  8.  It 
does  not  treat  of  personal  health,  but;  of  sanitary  ar- 
rangementa.)— Jab.  Calvzsbkbt.  (Dissolrs  shellac  in 
pure  methylated  alcohol ;  add  lampblAok  and,  if  you 
wish  for  ejet  black,  a  Uttle  prussian  blue,)— Osk 
Akzious.  (We  do  not  know ;  it  is  a  trade  secret.  There 
are,  howeTer,  seTcral  processes.)— E.  H.  (For  boomer- 
ang see  p.  124,  No.  848.)— H.  H.  (It  Acts  as  an  indica- 
tor of  a  chan^  in  the  weight  of  the  atmosphere  in  ita 
locality,  but  is  scarcely  a  barometer,  it  is,  howeTer,  a 
useful  prognostieator  of  the  weather,  and  is  not  more 
often  adopted  because  the  water  eraporates  and  be- 
comes dustv  and  dirty.  If  some  coloured  80luti«^n  made 
with  boiled  water  is  used,  and  the  uppuratus  ia  pro- 
tected from  dust,  it  will  be  founl  useful  as  a  weather- 
glass, but  it  can  ncTer  take  the  place  or  a  barometer.) 
— H.  S.  T.  BisooK.  (Your  idea  is  quite  cunect )— A. 
FiiASBB.  (See  p.  100,  No.  836.  You  must  serTe  an  ap- 
prenticeship or  woric  in  the  engice-room.)— B.  H.  8. 
(Many  recipes  in  back  numbers— p.  Ill,  No,  863,  for 
instaoee.)- A  Saiijob  O.  H.  (Ciock-sprin x  wjll  do,  but 
we  belieTC  they  are  to  be  bought  rcauy  cut.  File  the 
tip  to  sharpen ;  near  the  screw  to  flAttt-n.)— D.  J.  (You 
•  mean  the  "  aKglomera  e."  Prroxide  of  mangauese, 
gas-carbon,  and  rosin,  moulded  under  great  pressure.) 
— Painful.  (Bunions,  apparently;  but  examination 
nwnsmary.)— Q.  W.  (Both  recfpes  bare  been  fiiven 
acTeral  times,  but  the  oolourof  the  last  is  a  trade  secret. 
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BroBcwiAk  blade  ii  made  by  dimoMng  affpbaltnm  in 
boiliiig  oil,  and  thiaoing  with  toipent  ne.  A  oommoa 
kind  is  made  from  pitch . )— B.  W.  (We  doubt  if  there 
ie  tndi  a  book.)— J.  Tuiplas.  (Too  anch  of  eoeh  a 
dxink  wonld  n  .t  be  bnie6ciAl ;  a  iablcepoonfal  of  oaV 
meal  to  a  pint  of  oold  w*tcr,  makee  a  wboleeoaie  ani 
mtiifjinv  drink,  and  weak  eold  tea,  with  a  aliee  or  two 
of  lemon  eqneeted  in^o  it,  ia  palatable  and  thir*t- 
qnendiing.)-— Sanraa  Fioaut.  (Dilattd  nitric  aeid 
will  remote  it:  nae  carefoUy.)— S'-  Smith.  (Tne 
Altering  mediem  is  choked  up,  and  the  water  ie  rtAJlf 
not  Altered  ai  all.  Yon  will  htvM  to  aend  it  to  the 
maker  to  be  leAtted,  bat  the  beat  adiloe  we  can  give  it 
to  diacerd  it  altogether,  and  baj  a  filter  with  a  remor- 
able  top,  ao  that  jou  can  <deao  the  ebarooal  blook  onoe 
a  week,  and  anbrtitote  a  ireah  one  when  wum  out. ) 
— Pauoitu  (Beec^red :  bat  in  thia  Jnatanoe  we  had 
not  room  for  rqnodaotlon.)  •  Ova  iv  a  Fix.  (Yon  can 
obtain  iboopf  at  Sometaet  Honae,  for  a  email  diaige.) 
— B.  F.  (Yon  had  bettrr  give  np  amoldng ;  it  doea  p'O- 
bably  indiuedyapcpe*a  in  eome  men,  and  yon  aeem  one 
of  taam.)— Novica.  (Thef  do  not  rcqntie  any  artifleial 
heat  at  all  now.  Yon  wiil  find  a  recipe  for  making 
them  into  wine  in  Ko.  546,  p.  179;  bat  aneh  grapea  are 
waated  in  win?.  To  make  a  preaenre,  treat  in  aame 
way  aa  other  fruit.  Orapea  ripened  in  a  houae  ahould. 
howerer.  be  eaten  aa  ther  are.  You  can  preaerre  by 
eutting  m  bnnchea  with  long  atema  and  patting  them 
in  bott  e«  of  water.)  -Ds'fiiBO.  (We  hate  gir^n  many 
recipceforgrapha.  Uaemoreploeifitiatooaoft.  Oood 
elaarirlue— notKelaon*a  gelatine,  which  ia  waated  on 
anch  thiagt.  DimolTe  aniline  Tiolet  in  alcohol ,  and  dilata 
with  water.)— A  AMATuas.  (It  ia  laequer,  which  you 
mnatd'anoff,  and  piekle  tne  metal  in  nitiic  acid; 
then  rdaoquer.  It  ia  an  artrequirimr  much  akiU,  tobe 
acquired  only  by  practice )  —  WaTaa-OLAsa.  (1. 
Anawrred  directly  or  indifeotly  in  evrry  volume— eee 
pp.  9,  80,  17i,  present  Tolnme,  for  inatanoe.  For  the 
other  queation  aae  eome  of  the  text-booka  and  the 
Xautieal  Almtamae.\—Yi  uviar.  ^Spohr'a  book  ia  con- 
rideredimeof  the  oeat;  bat  lear>na  from  a  teacher  are 
more  neeeaaary  with  the  riolin  th«n  any  other  inatra- 
ment.  Tliere  are  eome  uaefnl  hinta  on  p.  94,  No.  784.) 
— OvB  UxasiTLiD.  (Seep.  47,  No.  652.  For  partieu- 
lan  apply  to  Mr.  W.  C.  Bamet,  10,  Blomflela-atreet, 
Flnabary-drena,  E.C.)—Obo.  Smith.    (In  type.) 


Xrvry  Workman  eonneeted  with    the  BoikUng 

Tndaa  ngairiaf  a  ettaatloB  ahovU  adTertlia  ta  **  THB  VUUJf- 
me  Mmwa/^^pebUblMd    arery   FftlOAT,  prfea    ~ 
aSSl.TaTlatoek•«b«•^O0T•Bt-fard•a  Loa4oa,W.a 

•<THBBUIIJ>I]fG  ITBWS"  la  the  Pilaelpal  Jo«nal,i«Me> 
aeattacArelltaeta  and  BaiMers,  aad  Im*  tka  laifaat  diaalattoa 
ef  aaylPfaftadaaal  Jowaal  ia  tka  >lBg4oM. 

Woikaaa  akoald  tnrift  aa  aaalaff  **  THS  BUIIJ>Iiro 

week  at  his  Olab  or  Coffee  Boom.    He  wUl  ftad 

reader*  *' ftir  Bcir  werk  ia  it  everr  waek  thaa  la 

aar elmilar  payer, and  eaa  the*  icd^  where  work  ia  iiluly  to  be 
had.  Be  taelaa  ipecially  inntca  to  make  vm  of  **IBtareoai• 
m«BiaatloB"if  he  wmat*  to  kBow  aaythiBff  About  Ilia  trade :  to 
write  to  the  Bditor  if  hehae  uy  saffgeetloaa  to  sake  aalto 
adTortlae  la  the  paper  whea  he  waata  work. 

The  eharce  fbr  AdTertleefacaU  fw  BttoAtloBa  la  OBeSkllliaff 
or  Twaaty  wofda.  aad  Sixpeaea  tot  arery  BIffht  Waida  after. 


BTCiy  Wo 
VBW0**eTer7 
•Uataofl 


TKRMS  OF  SUBSCBIPTIOV. 

PATABLB  IB  ABTABta. 


S%fSi 


11a.  - 

ot  Ue  Ualted  Ktagdoi, 


VortheUalted 


nbla.  Ifa.  fo*a .  to  Piaaee  or  BelaiaB.  Ua.,  or  UL  Me 
rria  Briadial),  lie.  M. :  to  MewBealaad.  the  Oape, 
Xadlee,  Oaaada,  Meva  BaotU,  Matai,  ar  aay  af  Oa 


real-free  to 
-      "  ,oi 


(be  Wmi 


be  eaat  eat  of  the  Ualted  Kiaffdom  by  the 
ordlaaiT  aewepapei  poet,b«t  «aal  be  reaiitlad  Cor  at  the  rate  of 
Sd.  eaoB  to  eo^er  •wtn  aoataee. 

MaMn.  IkMm  W.  Qvsaa  aad  Oo.,  of  Mi,  Okaenat-etreet,  Phfla- 
dalphla,are  aotherteed  to  reoeire  aabeeilptUma  Cor  the  Ualta4 
•tAtM  tor  the  BNOLISH  MBOHANIO,  at  the  rate  of  I  dote. 
~~  I.  Mrid,  or  ThIiteeB  Bhilliagi  per  aaaam,  poet-ftee.  The  eoplet 
a%e  Corwaidad  dtraet  by  baU  fromtheMbUehlac  efleala 
AU  eabeerlpaaae  win  ooameaea  wl(h  the  aamberflral 
larthereeaiptoftha  aabeerlptloa.   If  back  aaBbcfa  are 

taeoaipietoTalamea  they  maat  be  paid  Cor  at  the  rate  ol 

Cd.  aaahaopy,tocoTer  axtra  poataca. 

Tela  xxiT^  xxn.,  XBTii^  zzTm..  xxix.,  zzz.,  yiBi, 

XXXIL.aad  XXXinl.  b*«ad  ta  eloth,  7a  aaah. 
r?oL  XXXIT.  How  ready.1 

All  the  othtr  bour  :    r      -.    i  are  eal  of  prist   Babaertbert 

WevJdi*  ffeutofrfd^T  .  la  eooa  aapoMlble  after  the  eoa- 
«ta#e*ei  Hcb  hAi/  t<  aa  ia  March  aad  Bepteaiber.  aa 
obJt  eUvtUJ  ft«BMr  ^TH  1  ap,  end  theee  eooa  raaoirtof 
tirtpt  V.mi  af  oq'  t^i-x  itxiu,\.'tn  eaa  be  had  ilaffly,  price  Id 
r  ^  ..        . --*4.eacli.poet.f 


,  poet-free 


vi^h,  thrtiLLjh  Laj  ttoa^fttUfi  qt  aoweaceat,  OT  1)d. oaoi ., 

iT^jn  th#  Dinr^  i«icrpc  Ud»i  Dombere,  which  are  M.  each,  or 

iMirttm  mt  eaeb  n^i-rcefiT  talaaia  ap  ta  ToL  X.  (asaapt  Tola 
tttUl  ptT.,  V  ,  iDd  K.piQd(3ii«».td.eaah    Port  fr#al|«.ea 


,  u.  each,  or  poit-free,  S^d.  Oaaai  Cot 

order  Caaea  aadToU 

I  dlreel    ThercrilatI 

-  thePooi 


Brary  addittoaal  elfU  words.. 


*.■  BobKriiKM  ar*  n^nHted  to  order  caaea  aad  Tola.  Ihroaaa 
tta«tf  boo'hvLiflrt.uii  nrrt  u  irnd  dlreol    l%e  refaJattoae  of  ta* 


CHAE0S8  FOE  ABTXETIBnTG. 

a  a. 
..  ..  t  • 
..      ..  0  • 

■  AdrerOaemaaU  VlTe  ahUUaffa  Cor  the  Bnt  «0  woraa 
d.  per  liae.    Paimfreph  AdrertieeaMBta  Oae  ShUUai 

KUae.    Mofhmtaegeor  yermirmph  adfeitlee»eat  laaerted  tor 
I  thae  FlTo  Bhlllhics.    Bedoecd  terme  tor  Mrtoe  ef  more  thaa  f 
laeaitloaa  say  be  aaeartalaad  oa  appUoatloa  to  the  PoMlahar. 

▲DYBBTItBMBMTl  la  BZOHAMeB  OOLVMX-flw 

a  d 

TwoBty-foar  word* •       0   1 

Por  every  ••oc««diBirBiffhtwarda 0   1 

ADTBBTISBMBirra  la  the  SIXPBHHT  BALB  OOLXTMH. 

a  a. 

Btxtaea  Worde 0   • 

For  erery  eanoeedtai  Biaht  Werda       0   • 

'•*  It  BOBt  be  borne  In  miad  that  ao  DInlayad  adrertlaeaMati 

•-  "-'  '■  '  ' IbI*  fVkliimii  '•      All  ailpaitl^maiita 


PaaeA 

rdAd.f 


Siaatadto 
alraaT 


VOnOI  TO  BVB80RIBXS8. 

iTlaclBelr  aoplaa  dliael  froaa  the  afleaarara- 

a  that  the  laaTaaaiber  of  the  term  Cor  whiet 

jbeeriptiea  to  paid  wlU  be  fforwarded  le  theat  la  a  Pivi 

Wrapper,  as  aaiatimatioathrt  a  freak  raaitaMae  to  aaaaaarpAf 
ItlsieSndtaa    " 


HoUowaVB  Pilla-Weaknnaa  and  Debility.- 
Uelees  the  Mo^  b^  kept  ia  a  pure  tute,  tae  ttroafett  eeastitn- 
tlon  will  toll  e»d  disease  sa«#rTeBe.  Theie  tralf  woodcrfai  Pills 
pxssets  the  power  of  Bracreli*l«e  aad  raaoriair  all  e«»Btaa>iae- 
tlaat  of  the  blood.  They  qoi^tlr  but  eertalaly  orareome  all 
ebstraetioaa  tcadia«  to  predoce  Ui-haalth. 


OUS  IXGHAPOB  OGLUIOI. 

eee 

fla  elarft/pr  JbalMff  ITaKaaf  ia  M/ir  a«  A«f  Miaorda, 

aad  3d.  fvr  mmm  nootim§  6  laorda. 


HoiJMBtal  XnBine  and  BoilBr.  all  flttingi  com- 
plete, 4  hone-  power  boilsr,  tA  br  tft.  71a.  Bsahaaffo  tor  tarper. 
D.  ScBBm,  Wolrerhaaiptoa. 

Drilling  Stand*  made  of  2in.  iron,  4ft.  6iA.  high, 
with  Jib  irt.  loDT.  swing  brace  with  M  best  steel  drill,  with 
screw  for  feed.  Offiis  of  aajtblaf  astol  inrltee.-Sia.  Wmltoo- 
rtiod,  Urerpool.  (cwu  of  sUde->est  tools,  ah  beat  esse  steel. 
Offers  as  abore. 

TUrty-foar  Vole.  **  EngllBh  IffBchanlo,"  boond, 

enap*ete,  and  clean.    Waated  cottaee  piaao.sr  offers.— J.  IfooD, 
18B.  Weat-taRaoe,  Barley- Wharfedale,  aaar  Lieds. 

76  IffleroBOope  Slides  for  Ezobange.  Alao  Micro- 
scope  Tan-Uble  — Lixruip  170.  Freedoaa-ro.a,  Shsfltold. 


laa  appear  in  the  "  ftizpenBy  Bale  Ooiaii 
aavt  Be  prepala  ;  no  rcdnctfon  b  osade 


I  oa  repeated  Insertloae 

xoeeds  One  Bhil"— "- 

pttMlahar  woald  be  frateftU  if  a  P.O.O.  eoald  be  seat, 

-" ■* howerer  (preflmblj  halfpeany  " — 

s  ineonrenieat  to  obtain  PAI.O.'a. 


aad  ta  cases  where  the  amoaat  sent  ezoeeds  One  BhiUlaf  the 

r  woald  be  ftatefai  if  a  P.O.O.  eottM  be  se^^andaot 

BtassBSL  ^aweTtf_  (piTtonblj^h^fj^wny  ataaspa),  aay 


Qood  Norwich  yellow  cook  Canary. 

IfiLu&x  BioBT,  Wslaer  Brldfe.  near  Preston. 


Bxchange.— 


I  dry-plate  Tourist's  Camera,  eomplete  ;  for 
La*tera  Budcs.~BnBBaMAii,  117,  cl  «renot-road,  Lower  Ctoptoa. 

Two  X*athe  Heads,  6&in.  centre,  4  draeka,  eodcet, 
and  two  T -rests.  Exehance.— 0  Blaxcbabd,  iA,  LttUa  Oharch- 
street,  Bdgware-road. 

Clarionet  Stop  of  Organ  Pipea,  42  notea,  from 
tenorO,  spotted  metal,  London  luade  and  reiced,  nearly  new. 
Offeia  wanted.— H  AT  ABO  aad  Btbvbksoii,  1C3,  Bytdile/  Park- 
read,  Btrmlaghaoi. 

Serenteen  8i.  nombere  of  **  CasseH's  History  of 

B«oi.4«D,"  aasolled.  Also  qatrt*r-plate  Camsra.  with  dark 
suae,  foeasslBir  leas,  aod  ln*trnetloBs,  eott  tts.  ad.  Wanted, 
Slide-rest,  or  other  engineer's  tools,  m  exchange.-«li  abot  .  ftew- 
towB,  Teofll,  Somertct. 

Photographio  Apparatus  (complete)  wanted  for 
Hals»'s  tea  imlnea  OatTaj>lc  Machine,  in  good  working  order, 
for  cnriag  rhennatlsm.— Wiluajc  AnDaasoB,  S,  Brcokdale- 
araane,  Ifikaoosabe. 

^hat  offem  for  Gem  Sewin  ff-Xaohine  on  beaotifal 
Btan^,  osciilattng  treadle  nrntloD.  Photograshic  Dsrk  Teat, 
Qnartsr  l>ry  Plata Oamcra  ana  Lens  ?— S.  Bcorr,  Patring'.oB.Hnli. 

Wanted  to  exchange,  Watcbmaker'a  Balance 
WBBaiM^vmao  BaaiMa  a  cotters.  Its ,  or  other  goods  i  for  good 
Telescope,  with  day  and  night  eyepieces.  >B.  Bcorr. 

_   .       Vola.    XXIV..    XXV., 

Whatoffsrr.    AIm  aoxoiMarqaois' 

L  Jacob,  41,  Oro* Tenor,  Btth. 


Snfflfsh    Keohasio; 

rXXlV    «nb»nnd.    — 


XZVI 

Scales.  Uffera 

To  Amateor  Mechanice.— Small  Steam  Bnrine* 
lla.  bore,  31n.  st»ohe,  ▼«ftical.  Waau  si  idee  fbr  cosshead  flzl  g 
ap.  Alao  Vol.  XXI..  XX'I.,  XXUI ,  kMOLisn  MKCKAXic.elcaa. 
nnboond.  Whatoffeis?  Soiali  bench  lathe  or  b< cycle  part* — 
Fbabk  Drsox,  Delpb,  Baddlsworta,  near  Kancheatcr. 

Tricycles,  one  or  taro  good  waated.  Exehange  for 
House  Palating,  Oraiaing.  Ac. :  experienced  workaen.  Ountract 
er  otherwise.— Matthbws,  SI,  HeTiiia  road,BoathHorBsey. 


THB  sizFEnrT  8AIB  ooiinor. 

#»• 

^daarliaianafi  mn  hmri&A  ia  M§  ^olmm  mi  tki  ra$$  tj 
U.  /or  Oa  iral  16  taarda,  aad  64.  /or  aawy  aaaciadiap 


For  Sale. 

OoUogn^hiePhotOflrraphs  fter  Haehinerf  and  Trade 
Patterns,   sample  aad  list  Cw  sL—FoKraaar  aad  Oat,  Blrsalag- 


•«The    Niffht-Uffht  Olook." 

aeribed  oa  page  <70,  Bo.  UB.    Frioe.  aa 
eaaaTaoM,  IS,Qreek  atraet.  Boko,  W. 


•r'a  Spring  Stael  Tape,  niekel  caae,  ftmh  (2 
I  Bagll^  re  feel)  meaaore.  Post  Ikae  as.ai.-B.  Bi  a>' 
ua«tlo>  place.  Belflset. 


Engineer'afi 
Bietrws)  and  Bag 
aad  Co,  10  ua«tl» 

Twenty-horfe,  Seren.  Foor,  Two,  and  ooe-hone  Bo- 
otnaa— Jakxs   BcTctnra,   Prlatess  strset,   Qrukyisv,  sua- 


fkas. 


Bleoonm  Spioant  and  Pardey  Perns,  li  podoccn, 
•%.- Jambs  Dovr.  Low  Fold,  Ambleside.  WestaMmMl 


6  iTer-on-Glaaa  If  Irror,  aimply  moanted  (fqaaiorial), 
with  screw  BoUoas.  Very  gooa  deftaitim,  <7 -iu*.  g.  JCnu 
Dr<>jlsdea  Bactory,  Mtncbe«»er. 


Nnmeront  and  Inatracttre  ninstratiOBB  ot  ii 

steam  eaciaae  and  bolless.  34  atamps.— 114,  BwaaiesA,  West 
Bromwlek. 

Hop  TonioB,  Ingredients  for  preparbr,  poAlne, 
B or Iffatamps^-Jeaac. Ohemlst,  Westmiaeter-ioa4  i IfSfpseTT 

ileleninm.  —  What    tfTera    for    l|og.  in  teakea 

Zlladara.     farfectlf   pore,  good    sample.— D.    ?  illiab*,  «, 
lUett-road.BrivtoB,  Lmdoa,  B.W. 

Xnsical  Box.  in  excellent  condition,  8  toaea,  itn 
cheap,  price  ISt.  dd.— Bibchall,  Janior.  i.  Mark-laaf .  Loaaoa. 

Transit  Instmment,  Siin.  0.0.,by  Woithingtoa, 

£U ',  Tt'a.  o  g.  by  l>oUoBd.  no  cell  C».  Atr  g«a  br  Pbipfs d 
Qoaatl^  of  aatronemical  books.  Band  for  Let  — lUa.  Auio»», 
Weatffste,  Dswsbary. 


10,000  Fine  Art    Phot  OB, 
Paistingf ,  Statuary.  Ac.,  f)rom  li  pe 

^WlUIAXS. 


Aotreeeei,    Celebvittca 
IS.    tnnraUcd  coilcotka, 


-^^  _. Bnpenor  OopjiBg, 

Balarainr.  Palntiog,  Ac.    lasts  t^ea.— T.  Wtu-tABtBadUsT/P- 


Band  for  Packet  on  approral. 
slarainr.  Palntiog,  Ac.    Lists  '  '       ' 
li)  Brldgaorth.   .IgenU  wasted. 


Wheel-ontting,  Flotxog,  Grooriog,  and  Bpizai- 
cnttlng  Apparatas  (new ),  tpindlse  of  ato*l  hardeasd,  ftsaw  sal 
pnlieys  ef  gaa  metal.    Cheap,  40s.  •  J.,  Bio  Ooitagr,  au  Taoasi. 

Parker  and  Weatoik'a  *<  rmall  '*  direct-acting  Steam 
Pcur  .nearly  new,  and  peifeet).coet  £lt  iOs..casa£7..>Asb«ls« 

**  Sngineer/'  from  Hay,  1880,  ti  Joly,  iSBt  113 
deaa  copies,  XM.-B.,  M.  Ulgh-straat,  WalahpooL 

Lathe.— Bar  Bench  Lathe,  8in.  centre,  Sft.  bar,  foor 
chuck*,  tap  for  tapping  wood  ehmcka  to  mandiil  nose.  Qfei 
laTlted.  or  evsb.Sle.— W.,  S»,  TaaflBaa<ioad.  B.  W. 

Photographio.— Qaarter-plate  Cam*ra  wUh  Pot* 
trait  leas,  tripod.  Two  dark  slldes^pplne  bath,  sad  pclatlBg 
preaa.   Otfsra  iaTited,  or  cash,  aa/.— w..  Sa.  Tauaaa  road,  8.W. 

PatentB.~Sbare  in  a  Patent  for  which  there  ia  a 
prospect  uf  cxteasirs  sale  oa  t  asy  tenas. 

Patents.— InTcatoTs  withing  to  perfect,  protect,  aad 
sell,  or  work  practical  laTentions  eoaaocted  w  th  rlertrlssl  or 
other  mattcn,  may  oommaa-.eate  with  F.  M .  Booaas,  21,  nmbaiT 
pareoMaL 

100  ooloored  Stencil  Desiffns  (follworkiagiixei). 
with  pateattool  asd  copyright  instmettons  fw  cattiag  almca* 
by  new  proeesft,  l»s.  Cirriage  fkee.— GaAALss  Lsww.Osesntor. 
Welshpool 


The  addram  u  taeladad  aa  part  of  tha  adyemaeaeat  aad  ahariad 


AdyarHaamealaaMMf  reach  the  aflaa  by  I  p.ni  aa  Wadaaaiay 
le  laavra  lasartloa  la  the  foUowiag  Pnday'i  aaaabar. 


eanlageftee,  la.  M^P' 

X«atbes,  lAthes,  cheap  good  aerew-catting,  from 
£ia.  Baey  paym.ats.  Hire  systsm.  Fint-clasa  tooU.-ACaKui, 
Oapola,  Bne&eld. 

Bleotrlo  Kachines,  Thdieatora,  Bella,  BatteiieB, 
Wlrae,  Switches,  Terminals.  Carboas,  Ac^Kiao  aad  Co.,  Blec- 
trlclaas, Bristt L    (LatTwopeacs.) 

Beaatlfol  Cloth  DresSi  in  all  ooloora,  pi  ice  Be.,  or 
id.  yard.    Patterns,  one  stamp.— Fiarn,  Kirkgate,  WakeBeld. 

StaBimeringr  apeedily  and  eifeetoaUy  Coed,  per- 
aoaallfor  by  eorr«tpondeace  Teetimoalaia  irom  all  eUssee^— 
Vox.  M.,  Ward's  Library,  Orosyenor-road,  Hlghbary,  Loadoa. 

Oval  Frames.— Caps LL,  Oral  TorBsr,  79,  Hilton^ 
atraet,  oaiaot  sqaaae,  N.W.,  L9aaon. 

Beach  Drilling  Machine,  ▼ery  atxong,  inyalnable 
to  amatenis.  xecurely  packed  for  aOs.~BBxcniao  aad  Oooss, 
Mareham-lo-fea,  Boston. 

Ontta-peroba  Tissne,  beat,  qoite  new,  free  la.  4d. 

per  square  yard.— W.,  Bre  mvj  Hooee,  henagh,  Irelaad. 

TheCuttriae  Electro-motor,  SOa.,  thecheapeetand 
most  powerful  for  sise,  gnaraateea  to  Oriye  any  domeric 
sewing  machine.- CiTrmtss,  klectrlelaas,  ts.  Hew  Briggate, 


Lannoh  Bngines,  different  aisea,  good  and  cheap, 
state  rsquiremeau  — Johh  Middlstox,  le,  Hope-street,  Olasgo « . 

J.  J.  Allingbam,  He^hanioal  Engineer,  91,  White 
Bovk-street,  Lirerpool,  makes  and  rtpairs  mn«el  machinery, 
etc..  and  is  open  to  undertake  agencies  for  sowing  machines, 
biayclcs,trlCiClss,freteuttsrB,  wringers,  etc.,  etc. 

Dsmamo  Castings  and  Wire  for  Machine  for  aix 
10  caaoie  lacaadescent,  or  one  arc.  Me.— Patbick. 

Incandescent    X«amps,    Batteriea,  Wire.     All 

BlecUical  ApiArttns  and   pans.— Patbicb,  Ua,  Uhlte   Lloa- 
street,Uhalsea,  B.W. 

Poreim  Stamps,  1,000  well-asaorted,  la.  9d.  free, 
00  TBtietles,  aa.  Bheeu  on  aporobation.  Oood  discount.— 
BTiTBSTsa  Usaaoa,  14,  Guilford  street,  KaaseU-  square,  W.C. 


Sffai.  badC'geaied  X*athe,  planed  iron  bad,  JOa.— 
Toaaaa,  7t,  Jamee  lamar-suaeit,  Wlssoa-gieea,  Biraiactea. 

Micro  Photos  ^-liat  off  35?  one  penny  ttanp.—I. 
aad  A.  D  AX  I  KB,  iJa,  btoekport  road,  HLnnrhester. 

Telephone  Transmitters  and  Beceiren.   The 

loadeet  aa<i  chespast  made.— Bbwtox  aad  Oo,  iJ,  Bill-ilRct. 
Biraiagham. 

Poreiffn  Stamps,  190.~Bierra-Laoae,  Bazbadw, 
Kewfoua«IaBd,  Br«sU.  Japan,  Oalana,  Oraage  auscFtelsMl, 
7d.— Bji  LiitoLBT,  Upper  JTox-strcet. lAlcester. 

Bioyelet,  Bicycle  Fittinga,  AnTila,  BeHowa,  Stocks 
aad  Dier,  Tnelrons,  Ylcea.— Repairs  done.— PArrtx.  "  Uawars 
Works,  wolyerhanpcoa. 

Diamond  Pencils,  for  writing  and  lAcetcblog  on 
^  am,  sto^e.  A.-,  St.  Baal  diamond  (uaraatc«4.  — Gsos' • 
Txnrxn,  3,  CaaoTa- street,  LlTerpool. 

lAthe,  4fai.  bick  gear;  bargain.  Toola,  (^acks 
carpenter's  l>ench  aad  tools.  Oomplete  list  oa  appticattsa - 
Addree*,  Latbk,  I.  Addlngtoncreeceat,York-ioai, Lambeth. ax 

Volvos  Olobator.  tabe  9d: ;  amaU  tobe  4d.-3(.  C . 

p.,  Bitham  Vi»rage,  Ot  Miarlow. 

Iron  Icdiarubber  Stamp-makinff  Preas,  eoat  Wi.% 
used  twice,  10e.-M.  U.  P..iiiaham  ▼ieamffe.llanoe. 

Metallic  **A*'  and  *'B"  Violin  Strings,  Ac- 

knowledged  saccses.     Biz,    post  l^aa.    Is.— Joaa   Eiabcs.  S. 
KelTla>groye,  LlrerpoaL 

Air-Oane  (breeehloading),  ahat  and  bnlktbamli, 
perCset,  price  £i  iOs.-B.  artauao.  II,  B.  Bamlliea  stmt. 
xnaBaraoak. 

Bzodaior  Model  Xnffines.  Cheapeat  intbawodd. 
Bead  for  Uat—BxtxMBa  aad  Oo.,  Park  Works.  Akzaadia-rsM 


Excelaior  Kodel  Bnffines.    Cbeapaat  in  the  voiid. 
lead  fbr  list. -« a tx  wan  and  Co.,  Park  Works,  Aleaaaaia-ies^ 


Benington  Type  Writert  nearly  new,  coat  £«.  £^ 
— FaAXcis.  Rochfurd,  Bsaex. 

Pedal  Origan  Pipes,  CC  to  B,  metal,  fine  toee.  £&■ 
— Fbancis,  Booaferd,  Bs*es. 

Astronomlosl    TeleBOopss— Bin.   ToDey^ 

4|in  browning.  £8.    »ftla.  Oregor.aa  Ai.  Beeead  hisd.  P<«F«n< 
of  aa  amatear.— Oayah  Boute,  BtodarVroad,  Aastley. 

Fair  of  Telephones.  Bwitchea,  and  BcUi,  cka^ 
Bene  for  particulars.-B.  A  ,  ao,  Malsca-road,  Kealish  Te«a. 

A  pair  Englnesi  Boiler,  and  Tanks,  rai  able 

foryae.  t.    Gooa  as  new.    Cheap -Jsmbims.  Watetsoa.BUbN 

An  Inrentir  n  that  wi^l  realiae  a  large  eaptaJ.- 
Apply,  % .  T.  Ba  AM  4  M ,  kM,  atretJbrd  TO*d,  Maaeksstcr. 

A  perfectly  ronatmoted  Ten-ceU  Grove's.  ^«*» 
spedsl  ehoBlte  ceila.  gr«MiT«d  to  steady  U«  ^**L5'± 
fHatlaum  poiats  tj  aU  tha  blndlsg  (ere«s.-P.  8Asvn,Bs>i^ 
Beau,  Herts. 

AdeUoate  BaUnoe  snd  WeUhts,  Oriibou^- 

p.  Habvbt,  Bashey  Ueata,  Berts. 

Patterns  of  Weat>n*a  Falley  Blocka,  all  w-^T  ? 
up. complete, new,  cheap. -W..  W.  Aikiassa-sttesC,  hftwstss- 
oa-Tees. 

Sewinff  Machine,  thelmtvored  Farfeetioo  8battl«' 
Lock-sU^ch.aOs.— Baowii,  aa.  Lrytuaroad.Btraifvid.  B- 

Kicroscopic  Objects,  prapawd  »«»ir,^wa*j; 

packct«>.     is-    To,     paM     fk««-W.     Waits.    Vr(ua«a-,'-» 

Aottlsgaam. 

Fret  Kachinery.  pat  ti  f  jr  fitting  to  wood  ftflv 

for  st*-am  power,  cats  tut. 

Bicycle.  5^a  ,  by  HiUman  *«?  Herbert,  jJfW** 
twiia.&io*.  ]'«iBvrd-J.  lis»»8ar.Kagla«er,>.a««tt»''^ 
,  street,  Fttxroy-kH^*^'  W. 


Jtxly  21,  1682. 
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EZPEEIKESTTS   WITH   THE 
ELECTEIC  AKC. 

A  FEW  weeks  ago  MM.  Jamin  and 
Maneuvrier,  in  the  Pdria  Academy, 
described  some  instmotiTe  experituents  in 
which  the  electric  arc  was  maintained  be- 
tween various  "electropyres  **  (to  use  a 
recently-coined  word),  by  action  of  a 
Gramme  machine  with  alternating  currents. 
With  two  quite  similar  carbons  as  electro- 
pyres,  there  is  no  deflection  of  a  galvano- 
meter in  the  circuit,  the  two  rapidly- 
successive  contrary  currents  neutralising 
each  other.  But,  with  one  carbon  thick,  the 
other  thin,  there  is  permanent  deflection  (as 
though  a  battery  were  inserted  in  the 
circuit) ;  the  corrent  from  the  laree  carbon 
to  the  small  dominating  over  the  other, 
and  giving  a  differential  current.  There  is 
also  a  differential  current  where  the  electro- 
pyres  are  a  mass  of  metal  and  a  carbon 
point.  With  lead  a  deflection  of  29°  was 
had ;  with  iron  30'* ;  with  carbon  SI'* ;  with 
copper  60'* ;  with  mercury  70°.  In  the  case 
of  Zinc,  the  current,  at  first  as  stroog  as 
with  copper,  falls  off,  probably  owing  to 
formation  of  oxide. 

The  electromotive  force  of  the  differential 
current  is  small,  and  about  the  same,  for 
lead,  iron,  and  carbon.  For  copper  it  is 
equivalent  to  50  Buusens,  for  zinc  (at  flrst) 
to  66,  while  mercury  shows  103*7.  It  is 
proved  that  the  flrs:  three  substances  offer 
the  greatest  resistance,  while  copper  and 
mercury  offer  the  least. 

The  differential  current  can  only  be  ex- 
plained in  tfvo  ways :  by  a  differeoce  in  the 
resistance,  or  by  an  inequality  in  the  in- 
verse reactions  of  the  arc  in  one  direction  or 
the  other.  As  no  difference  of  resistance 
was  observed  with  change  of  direction,  it  is 
concluded  that  the  current  in  question  is  due 
to  a  particular  property  of  alternating  cur- 
rents. 

Whatever  the  explanation,  it  is  dear  that, 
the  arc  once  produced  witii  mercury,  the 
differential  current  quite  alters  the  acfion  of 
the  machine.  One  system  of  currents  is,  if 
not  extinguished,  considerably  weakened, 
and  the  other  constituted  by  excessive  cur- 
rents of  greater  intensity  and  duration.  The 
commutator  by  which  alternating-current 
machines,  like  those  of  NoUet  and  Meritens, 
are  rendered  available  for  chemical  opera- 
tions, might  be  replaced  automatically  by 
one  or  several  arcs  formed  between  a  bath 
of  mercury  and  a  carbon  point.  It  remains 
to  ascertam  the  economic  conditions  of  this 
transformation. 

The  effects  obtained  from  the  Gramme 
machine,  with  alternating  currents  in  the 
electric  e^f^,  are  remarkable.  The  two  cur- 
rents contribute  equally  (say  the  authors)  to 
the  phenomenon,  which  is  that  of  Geissler 
tubes,  but  which  assumes  incomx>arable 
brilliancy,  owing  to  the  considerable  quantity 
of  electricity  which  passes  andrapidly  modifies 
the  appearances  observed.  The  carbons  get 
heated,  redden,  and  reach  a  pale  white,  not 
only  at  their  extremity,  but  throughout 
theur  length ;  then  they  are  rapidly  volatil- 
ised by  the  combined  effect  of  heating  and 
of  the  currents.  Whatever  the  cause  of 
this  volatilisation,  it  is  certain  that  a  car- 
bonaceous matter  spreads  in  the  state  of 
vapour.  The  globe  gets  filled  with  a  blue 
gas,  like  vapour  of  i(^iae,  deepening  in  hue 
to  indigo.    The  vapour  is  abundantly  oon- 
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densed  on  the  glass,  rendering  it  opaque. 
The  authors  avoided  this  termination  by 
using  instead  of  single  carbons  two  bundles 
of  crayons,  diverging  from  the  rheophores, 
conewise,  towards  each  other.  Here  the 
currents  are  divided  into  a  large  number  of 
effluves,  less  intense  than  the  single  effluve ; 
all  the  carbons  are  illuminated  at  once,  and 
less  tiie  more  numerous  they  are.  The 
volatilisation  is  nearly  nil.  A  still  brighter 
effect  was  obtained  with  copper  rods. 

In  a  more  recent  paper,  MM.  Jamin  and 
Matieuvrier  have  described  some  striking 
modifications  of  the  arc  when  sulphide  of 
carbon  vapour  is  introduced  into  the  vacuous 
space.  The  carbons  in  these  experiments 
were  paredlel — fixed  at  the  base,  and  sepa- 
rable at  the  top  by  a  simple  mechanism. 
With  a  vacuum  as  complete  as  possible  in 
the  receiver,  the  arc,  of  course,  does  not 
form ;  there  is  the  Geissler  tube  phenome- 
non :  but  when  a  few  drops  of  sulphide  of 
carbon  are  introduced ,  increasing  tb  e  pressure 
about  0  05m.  or  0*06m.,  one  sees  the  arc 
between  the  points,  and  it  persists  as  they 
are  separated.  At  this  moment  there  is,  as 
it  were,  an  explosion  of  light,  so  bright  as 
to  be  unbearable,  incomparably  superior  to 
the  usual  brilliancy  of  the  arc.  Looking 
through  coloured  glass,  one  observes  the 
arc  to  be  of  horseshoe  form,  or  like  a  large 
Omega,  resting  with  its  two  ends  on  the 
carbon  points,  and  about  0'05m.  in  height. 
A  long  flame  rises  vertically  from  it.  The 
points  of  the  carbons  seem  red  and  very 
brilliant,  but  the  arc  is  pale-green,  and,  as 
this  colour  dominates,  the  whole  room  is  as 
if  illuminated  by  a  Bengal  flame  with  copper 
in  it.  The  brilliancy  increases  with  increase 
of  tension  of  the  vapour ;  but,  the  resistance 
also  increasing,  the  arc  may  go  out  and 
have  to  ba  started  again  and  again. 

The  spectrum  of  the  light  is  formed  of 
four  charmelled  i^paces  in  the  red,  the 
yeUow,  the  green,  and  the  violet,  very 
similar  in  appearance,  though  the  green  is 
the  most  luminous.  They  probably  obey 
the  s^ime  harmonic  law,  which  remains  to 
be  discovered. 

Whde  these  appearances  are  in  progress, 
a  chemical  action  takes  place.  If  air  have 
remaiaed  in  the  receiver,  the  sulphide  of 
carbon  bums  incompletely;  a  doud  of 
siilphur  fills  the  space,  and  is  deposited  on 
the  glass ;  the  carbon  bums  alone.  If  the 
air  have  been  well  removed  these  clouds  do 
not  form ;  a  brown  deposit  is  produced  on 
the  glass,  and  becomes  black.  This  deposit 
is  volatile.  Its  odour  recalls  that  of 
sulphur.  "  It  is  evidently  a  compound  of 
sulphide  and  carbon;  perhaps  a  proto- 
sulphide  corresponding  to  carbonic  oxide, 
perhaps  an  isomeric  combination  of  ordinary 
sulphur.  One  finds,  indeod,  neither  a  de- 
posit of  sulphur  nor  one  of  carbon,  and  the 
crayons  have  neither  lost  nor  gained.  It  is 
probable  that  the  sulphide  of  carbon  is  dis- 
sociateu,  ther  sulphur  volatilised,  the  carbon 
in  vapour  disseminated  in  the  arc,  and  that 
this  carbon  and  this  sulphur  recombine  in 
the  flame  to  reconstitute  a  combination 
under  different  conditions;  but  this  is  merely 
a  conjecture,  no  analysis  having  yet  been 
made.  En  riaum^^  this  experiment  is  re- 
markable for  the  extraordinary  quantity  of 
light  produced,  for  the  size  of  the  arc,  for 
its  colour,  for  the  composition  of  its  spect- 
rum, and  for  the  chemical  actions  which  tdke 
place.  It  is  not  probable  that  it  could  ever 
be  turned  to  advantage  for  illumination,  on 
account  of  the  colour,  rudess  for  lighthouses 
and  signtUing  at  a  distance.** 


CONTINUOUS  EAILWAT    BEAKES.* 

iN  the  preface  to  this  work,  Mr.  Michael 
Beynolds  tells  U9  be  has  endeavoured  to 
explain  what,  according  to  his  experience)  a 
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continuous  brake  should  be  capable  of  doing, 
and  when  it  is  found  most  useful.  The 
key-note  of  his  remarks  may  be  found  in  his 
statement  that  even  the  worst  continuous 
brake  is  a  marvel  of  improvement  on  the  old 
system  of  separate  ana  independent  brakes 
under  the  control  of  driver  and  guards,  and 
worked  by  the  primitive  mode  of  '*  turning 
handles."  By  turning  handles,  the  author 
obviously  means  the  gymnastic  feats  which 
can  still  be  witnessed  on  too  many  of  our 
lines,  when  the  stoker  and  the  guards,  in 
order  to  bring  a  train  up  to  a  station,  are 
compelltid  to  revolve  a  lever  many  times  in 
order  to  screw  down  the  brakes.  The  ques- 
tion of  continuous  brakes  was  first  brought 
prominently  into  pubhc  notice  by  the  cele- 
brated Newark  trials,  which  were  made  in 
1875,  jut  seven  years  ago;  and  the  com- 
peti  ion  which  has  gone  on  since  then 
amongst  the  rival  br^es  has  left  the  rail- 
way companies  in  much  the  same  condition : 
that  is,  they  have  found  nothing  better 
than  the  brake  that  was  then  offered  for 
their  acceptance,  and  shown  to  be  an  efficieot 
train  stopper  and  a  valuable  sifety  appli- 
ance. Beaders  of  these  columns  must  be 
well  acquainted  with  the  recent  history  of  the 
question :  they  are  aware  that  while  sopie 
companies  have  taken  every  advantage  of 
modem  inventions,  others  have  pursued  a 
p>licy  of  "shilly-shallying,"  app^irently 
waiting  for  something  to  turn  up,  while  at 
least  one  boldly  dedared  that  continuous 
brakes  should  be  used  only  in  emtrgencies, 
and  that  the  brake  in  use  on  their  particu- 
lar line  was  the  best  in  the  world — an 
opioion  which  has  since  been  uncondition- 
aUy  surrendered.  As  the  whole  question  is 
not  uidik*-ly  to  come  before  the  Legislature, 
—it  would  probably  have  been  brought  for- 
ward before  now,  but  for  a  press  of  other 
more  important  matters — this  work,  in 
which  Mj.  Beynoldts  has  given  a  popular 
explanation  of  the  different  brakes,  wul  be 
of  great  assistance  in  forming  public 
opioion,  and  it  might  be  studied  with 
benefit  by  those  "^o  took  upon  them- 
selves to  burk  the  Bill  that  was  in- 
troduced this  session  in  the  House  of 
Lords.  The  brake  question  may  be  con- 
sidered as  a  difference  of  opiuion  concerning 
the  relative  merits  of  two  principles— viz., 
compressed  air  anl  exhaust, — the  latter 
utilising  a  portion  of  the  pressure  due  to 
the  atmosphere.  One  ingenious  and,  under 
certain  conditions,  efficient  system,  utilises 
the  hydraulic  principle;  but  the  fact  that 
the  conditions  necessary  for  its  proper 
working  are  not  always  present  will 
prevent  its  Reneral  adoption  in  this  country. 
Amonffst  Sie  brakes  described  by  Mr. 
Beynolds  are  the  Steel  Mclnnes  and 
Wcstinghouae,  both  of  which  employ  com- 
pressed air,  and  the  Aspinall,  the  Eames, 
the  Hardy,  the  Sanders,  and  the  Smith, 
all  of  which  utilise  the  atmospheric  pres- 
sure, and  some  of  which  are  automatic  in 
action.  Barker's  hydraulic  brake,  as  it 
deserves,  has  a  chapter  devoted  to  it,  but  no 
description  of  the  Heberlein  is  given,  the  scope 
of  the  work  covering  only  those  brakes 
which  are  in  use  in  the  Uxdted  Kingdom. 
In  his  introduction,  Mr.  Beynolds  has  some 
rather  scathing  remarks,  which  may  gj 
home  to  those  who  "manage"  railways; 
for,  speaking  of  the  old-time  practice,  when 
the  dnver  was  supposed  to  be  gifted  with 
prevision,  and  was  always  to  shut  off  steam 
in  time,  it  was  only  reasonable,  he  savs, 
to  expect  that  the  efficient  heads  of  his 
company  would  likewise  possess  foresight, 
and  would  place  all  the  brake-power  in  the 
hands  of  the  individual  who  could,  in  almost 
all  cases,  see  the  danger  in  front  of  him,  or 
would  be  first  to  find  out  that  he  had  kept 
steam  on  too  long.  Even  at  the  present 
day  there  are  railway  authorities  who  ob- 
ject to  providing  drivers  with  the  means  of 
quickly  stopping,  and  when  the  means 
IS    provided,   they   object    to   the   driver 
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MVtts:  fdil  botittol  6V«l^  it.  It  in  otlYy 
.  fl*y,  however,  tb  stcV  titet  the  gi^t  majority 
dt)MM^  kiith6Htte«  hitVfe -ftcbgnised  fhd 
fiM^t>miic^  6t  madfig  att  the  ftVail&ble 
fti«**^ef 'T«tfei>^h'<*  tHe  diiver;  arid 
^6Vh  i^  Utt^.  ^n^  flirtliefir  and  adopted 
ib^lhig^Ms  im6ti  p^e  the  ootitrdl  of 
ike  brtfkes  priioottHly  ih  tK^  hands  of  the 
i^^o  &  te^bot^ibbe  fbr 'ihd  safe  t)ilbting 
dr^th^  ti4^.  It  vilHorih  dild  of  t^d'^t^t 
i^at^able  ifc^gd^  ih  tH^'hfitoty  o!  ildfwftys 
0*Mr  Mi*.  B^dlds)  fh&i  t6e  tdiol^  or 
mi^  ttt%%h(jli,  of  tlfeMr^ottoent^  Which 
U*ve  Mbi^  Mttidd  Isre  *thb  triHt  ot  limilbti 
nlbriAocte/and'ndt  the  ireltlK  of  ihan*s  iMig- 
8i^M^i<!h0iA.  Bo  fdt  lUf  ^ofaid  cbiiD^aiiies  a^b 
dtti^irti^,  thlat  ifedlartt  Wfll  "b^  applicable 
«6rtH^fr'tor«ieJlt  coiiffuct  ^An  the  hidtorjr  6f 
CU^t^tttli  of  the  bfia!k&A  ob^t^  tb  b^  ^MU^n, 
1*i^ttt^2^,yheb  ihb  cotttt^dted  fbundthat 
aob!d^%  bo^tibiied  t^  hap^^  through  the 
MMi  bht  dttHget^ud  fatdt  ofoydr-^iiumiiig 
smmB,  ixiiteSdi  of  lncri^H)ttD|:  the  brake 
jfy^r  xhthe'hilttdA  of  thb^^ri^er,  the  distant 
AfAMi  vm^  pM  f^!f» '^t,  fto  that  there 
■iftidd  te  a  l^atbr  dhiHtt^  iit  which  to' 
pml  lip  the 'tfkiiA :  btft  slilbe  it  became 
dfid^nt  that  ^^al8  bf  lihWs^^fe  wdtild 
iHH^Hrr^Siha  trthi  thb  dbgitfe'of  Which,  for 
ilMtAnee/h^dieft  the  mdlls,  the  impoiftAhce 
dl  bitte  >oW6r  hae  b^^  geii^i^f  ^teoog- 
vMdi,  ahif  tfnoe  1875  the  bltlAb  of  tnb  bt&kes 
HA  btien  w^iged  withotit  the  ti6b»aMes 
cKHibfthikhlg  %6fl  thb  tiiiit(»d  ^OUVhioh 
TrbtiMolnrSt^be'f6r  tb^b^otiMt^^  ninbh 
as'fdr  €tktof  thif  ptottib. 

the  tihr^ntdr  of  th^T  fMt  IMlre  ^osed  tipon 
v^tdb  tnmixlif^  6n  Mis  tf(>pbats  to  have 
bd^  Le  Ctoi,  of  LY^nmv,  who  'A^hed  a 
bMtVJ-  C5a«t-ttoii  block  i^ttttfe  oh  iieii^lyTialf 
the  b^rtto^te^  of  thia  Wh^l,  biit  it  Was  ein- 
plbj)%d  dhly'fbr  baHs.  The  ihtontbrbf  the 
mt  BtMxi  brafiSe  Wte  ntotiohbtedly  Eobert 
SftMhen^oti.  f6t  in  a  pat^t  dkt«d  (Mfebbbr  7, 
18B3,  )ie  dbseHbbs  a  tol^th*dd  of  apt^lying 
si^vlL  to  Tttiseift  snfall  piston,  ^huSi,  at- 
tudh^  bya  rod  to  a  *n'ill''VtfncBBgt)eto, 
lift^d'^  cdiine6tifif|^-rod,  -t^hi^hlMraiAt^eda 
togj^le-Jbfnt  tod  prtfSsed'ii  cOufj!^  6f  blobks 
ag&)st  the  tire^  of  adjoiiihl'g  wh'eels.  Hiat 
hMi^  t(^3  «o  f ar  a  fattulre  that  it  was  "not 
adobtbd,  mtid  the  relkson,  as  glVtti  by  Ulr. 
BeyMoldfs,  is  aVerysimplfe  ond;  f or*  Sf e]^hbn- 
sdn  Allied  itonlyo&one'tfde  bf  theengfiDib. 
Thb  mtle  cyihider  Wte. 'fttohtittod  tm  the 
framftilg  by  «ie  Sidis  of  tne  fii^sbo^,  tthd  if 
St^btfson  thought  of  bbhn^btirig  it  to  both 
sides  of  ^e  looomoti^i  he  dbill^^lis  ft^tmd 
ooiwMdhiWe  difficrdty  in  biin^ff  ont  the 
arttttffement,  which  Was,  litowiei^r,  'aban- 
dohed  for  thte  fimffilAr  d6rew  btalce  Applied 
by  hand.  The  coaplhifr  Arrangements  in 
thbse  days  Were,  as  ni4y  db  durmised,  of  the 
crbd^st ;  but  the  shaking^up  of  the  passeh- 
ffWs  at  ev^ry  stop  led,  in  1835,  tothb  adop- 
tion of  tho  ^reW  ooapUng,  an  in^entibh  of 
Mr.  Booth's,  the  seci^tJary  of  thb  Liverpool 
aad  Manchester  EailWay,  whidh,  With  ^nn- 
d*)r  modiflcattons,  la  in  ttse  to  thb  pr^ettt 
day.  Mr.  Booth  also  patbbfed  a  contrtv- 
anoefor  cheddngthe  speM  of  a  train  by 
thrbttling  ihe  bxhaust,  so  that  a  hb&vy 
back  presifnre  wS;^  brbu^t  to  bear  Upbh 
the  pistons.  In  this  cbnnebtibli  Mr.  Bey- 
noMs  has  some  remarks  which  are  not  vbry 
dear,  for  he  says,  **The  st^ahi  bntke  ^ould 
have  beeti  ap^died  to  both  Sid^  of  thb 
engine,  aiid  it  shotfld  haVb  b^n  put  in  the 
power  of  the  driver  to  h4te  lockba  the  wheel 
with  it.  In  ftMit,  it  is  a  iMstake  to  placb  a 
brake  in  the  diiver*8  hctnds  that  can  lock  the 
wheels."  Probably  it  is  only  a  printer^s 
erh>r,  the  me^lbin^  being  thht  it'shohld  have 
been  "  ont  of  the  power  of  the  dHver  to 
have  locked  the  wheel/*  bnt  We  put  that 
forward  merely  as  a  snggteited  explanation, 
for  we  learn  from  a  note  that  the  text  has 
been  ** revised'*  by  Mr.  D.  K.  Clark.  In 
'is  chapter  on  the  "conditions  of  a 
*«ct  brake,"  Mr.  Reynolds  enforoeii,  by 
Mt^ng^tteveral  ttoddents,  the  importance 


of  fAabiilJi  thb  IMke-'tK^wbr  within  rbadh 
of  thb  drivbr,  ^and'also  Cft  i'endbring  fhe 
brakeiitiiltbma1ic,;so  that  in  the  bvQnt  of  the 
train  s^tiratidg,  leach  ooabh  contarins  n^thih 
itsiilf  it^  owh  stopper,  so  to  ^peak.  A 
thoi^btighly  good  continnoas  brake  will  also 
act  as  its  own  tell-taler,  for  it  is  of  as  mndi 
importance  to  have  a'brtJcb  always  ih  good 
otobr  as  to  h^e  &  brake  at  all ;  in  fact  it  is' 
saf^r  tb  bb  withotit  onb  than  to  have  a 
contrivance  liablb  to  gbt  ont  of  order;  and 
tb  be  n^bless  jttht  when  it  ii  most  reqnitbd. 
Besidbsth^t,  simdHoi^^  of  working,  as  dfs- 
tihgni^hbd  f rom  tamplidty  of  bonstfubfion, 
is  an  essetitial  featrire  of  a  good  brake,  for' 
a  ^Obnd  IdBt  Whetl  d^ger  is  disbbhied  rOtLf 
mdkb^  an  the  diffbrenoe  betwebn  disaster 
attd^safbty.  Hie  familiw?  scrbw-btttkb  with 
Which  theiniijority  of  locomotives  Sirb  fitted 
W£l6,  ifct  the  time  of  its  invention,  a  ^at 
imprtrtbttient,  bnt  the  gymnastics  nbbessary 
tbpnt  a  on,  and  eVen  the  labour 'ftiat  i9 
required  to  take  it  off,  are  out  of  (Aabe 
in  theto  dayd  bf  meohemical  invbntibn.  Tt 
sebins  ktbsbrd  'thlit,  wfth  the  -poWe'r  of  ft' 
thousand  giatitslit  his  elbow,  ask)keri^hould 
havb  to  wastb  ^redons' seconds  tod  b^brt 
hh  cotaiottratively  fbeble strength  in  turntb|^ 
a  leVbr  hkndle  rotind,  in  order  to  britrg  blbcn 
^gain^t  the  whebis  whidi  could  be  applied 
much  mo)*b  quic^y  md  more  fo^blyliya 
modifibatibh  of  even  the  simple  arrabgbmbttf 
^dddi  Bobert  dtbphenson  patented  nbarly 
half  a  oentrtry  ago.  "Wdl  miy  M^.  B»ytioldd 
say  fhAt  t3ie  dpblifttton  is 'barbarous 'and  out 
of  plfetoe  ih  these  )^Vanced  tlm^,  whbn  itn 
<j\inbe  of 'dteam  cAh  do  thb  samb  thihg,  aild 
do  It  better.  Thb  cardinid  ettor  iHadb  hf 
the  eaiiy  managers  of  railways  Vas  in 
dividing  the  rbsponsibility  f or  the  safb  bon- 
dubt  of  ttie  traiii  between  tho  driver  and 
the  guards.  At  Ohe  time,  the  head  guard 
was  petohed  up  on  theixyp  of  his  bi«ke,  or 
barriage,  immediately  behind  the  engioe, 
with  thb  idba  that  he  was  to  see  along  the 
road  in  fi^mt,  and  warn  the  drivbr ;  but  the 
guard  in  that  position  was  in  worse  state 
than  the  driver,  even  Wheiii  the  latter  had 
no  protectins-plate  or  cab,  for  his  eyes  were 
blinded  by  the  sparks  and  fragments  of  coke 
from  the   engine,    and  in   winter  he  was 

gierobd  through  and  tAirongh  by  the  biting 
lasts  6f  the  icy  wind.  Nowadays,  the 
guttrd  is  at  least  protbcted  from  tlfe  weiithef, 
and  thb  driver  naff  a  Spootable^late,  or  a 
sort  o!f  half-cab,  whiob,  we  bteKbVe,  is  pre- 
ferred by  the  men  themselves  to  the  more 
blaboMte  ettrangbment  getierally  adopted  in 
America,  'ftie  divided  rbsponsibility  fbr  the 
brakes  fe^till,  however,  remains  on  ma^y 
lines,  hat  there  are  sighs  that  ^t  last  the 
boards  of  directors  are  beginning  to  see 
that  the  x)bbition  is  illogical  and  not  bon- 
dudve  to  safety.  That  change  in  opinien 
has  been  msinly  brought  about  by  the 
introduction  of  contihuous  brakes ;  but 
the  comtinuoils  SbreW  bmke  tod  the  chain 
brake  are  comparatively  old  'inventions, 
ti^ch  are  now  rapidly  passing  into  thb  limbo 
of  history  with  the  advent  ofthe  new  views 
that  the  drivetr  should  have  full  control  of 
the  braking  as  he  has  of  thelnotive  power, 
and  that  the  system  of  bMcbs  throughout  a 
train  should  tie  automatio  in  action  if  any 
acddent  should  happen  to  either  the 
appttratus  or  the  Huin.  Ih  Mr.  Reynolds' 
book  we  have  all  ftb  best-known  brakes 
fully  e^cphuned  with  the  aid  of  numerous 
largo  plates,  while  smaUbr  diagrams  serve 
to  ulustrate  the  details ;  and  the  attentive 
reader  who  carefully  follows  the  explana- 
tions wiU  have  little  diffloidty  in  deciding 
which  is  the  better  of  the  two  principles  we 
have  mentioned  above.  For  some  reason, 
seveoral  of  our  largest  rdilway  companies  have 
adopted  systems  which  are  radically  wrong, 
as  tbey  work  on  the  exhaust  prmdple,  the 
extreme  pressure  in  which  must  of  necessity 
be  something  Ignui  than  141b.  on  the  square 
ihoh.  To  obtain  the  requisite  amount  of 
brake-power  with  these  systems,  it  is  neces- 


sa^  to hiArdttiveoUaptfing  Sacks  Of  large«ar^ 
fim^*of,'(^puCilfmiotb#i  way,  the  pwrtiotnac- 
tuating  the  brakes  must  nave  a  large  area 
simply  because  theyoaimot  have  high  pres- 
sures, and  the  consequence  is  that  they  are 
dow  hi  aot&on,  and  waste  agreat  deM  of 
steam.  The  weak  points  of  the  vacuum- 
brakes  have,  however,  been  so  ably  pointed 
out  in  our  columoa  by  Mr.  Strettoa,  that  we 
need  do  no  more  here  than  say  that  Mr, 
Beynoldi,  who  speaks  from  practical  experi- 
ence on  the  foot-plate,  condemns  them,  and 
ventnrA  to  lay  m  iff  oonvinobd  dmlTii  the 
Midland  abcAisfattd  the  tUe  of  the  steam- 
brake  on  tiie  eiHine,  they  would  Imve  a 
"  seriouB  accident  m  leiis  than  a  weeK"  At 
aj^pendicea  to  the  worl^  we  have  Mr.  Sar- 
nson*8  famous  report,  CaptaiB  Chiton's  ex- 
periments, and  a  description  of  the  West- 
inghouse  f^eed  indicntor.  The  odebrated 
Newark  trials  are  embodied  hi  tha  t^xt,  so 
that  the  rbader  will  find  in  this  book  a  dear 
exposition  of  the  brake  question  as  it  relates 
to  tito  rival  systems ;  if,  after  reading  ii»  he 
can  understand  the  action  of  certain  x^waj 
companies,  he  will  comprehend  why  the 
bestapplisAoes  are  not  always  adopted,  and 
will  also  speak  tenderly  of  toe  want  of  fore- 
sight exhibited  by  the  managers  of  railways 
in  the  early  stages  of  their  esistenee. 


THB  AeBSROKATIO  4»BJB0I- 

etAS8.-Vl 

By  W.  Bb4i>bum. 

{C»Uiihi$d  ftmn  pf$  419.) 

^IXT^  ^^  pzbvlbasly  leM  th^  the  «n- 
YY  ooneoted  equation  for  i^teAedeAW  fai 
adehUedl^^gUlsB  IsA^a^.  «r*  Bhlvst, 
oae-of  the  valMi  ftram  wfatsh  ^  la  foand»ial& 
this  base  double  Us  lociaer  amount,  ihstsai 
bf  a  we  shaU  hate  21 :  aad  intredaohli  Ibe 
botie«tliig ftotor  as  bef ore,  A  a  a.2a>'fV>N 

By  ^is  equaMoB,  we  can  ittakethe  abetfatioa 
of  each  convex  e^^l  to  that  of  the  oonoave  lens. 
In  a  triplet,  it  is  moro  convenient  to  assume  the 
ourres  of  the  flint  lens;  and,  for  tiie  sake  of 
sioipliQity,  we  will  take  It  as  an  equi-oohoave. 

In  the  Devious  example,  the  correcting 
f4dtDrwas'67S;  in  flhls  case,  it  Wm  be  double 
the  emouut,  or  1-156.  Also,  fbetts  of  the  eon- 
vex  was  8-64:  thetefbfb,  each  convex  wiflnOW 
be  17*28.  Btxms  fSet,  as  before^  U  12*18.  CkMi* 
tmtlng thb eurvesby  the  formula  bbfore giVe», 
We  fiod  eaeh  is  13*91.  The  vatae  of  ^  is  1, 
Which,  bebig  introduDcd  in  the  equation,  gives 
5-8  as  the  vdm  of  a.  Multiplying  ^lis  by 
1*166,  we  get  1*$27  as  the  value  of  A.  The 
toot  of  the  equation  Whleh  satififibs  this  value  is 
1-34 ;  so  that  B:  r :  :  1-84  :  1  in  each  convex 
letis. 

B  =  'n'28  X  -628  K  2-34  =  21*34.    r  =  21-34  ^ 
r-S4  =  15-93. 

Here  we  have: — 

Fintleas  ..  21*84  \  SMxmd  Ms ... .  13*91 

Bi-convex..  18*93  j£qui-o6iica?b..  13*91 

Thirdlens....  16-98 

Bi-OdUvex....  21*34 

Oompband  Ibedi . . . .  38. 

Thefitst'and  thkd  lensasate  tMsaAnkiged 
hi  opposing  pddtleia,  ahd  to  seme  teteiit  benebt 
each  other.* 

I  have*not*met  With  an  aseoUiti  of  tfaeeurtes 
bsed  in  any  trtolet  of  t^lla/s  make.  If  they 
Were  based  on  the  lo»egohig  pieeesaof  eetseHms 
ih6ir  airangemaBt  wae  vtey  diflsreat  trom  thait 
of  DoUoad.  Inatead  of  making  the  two  eon« 
vexss  of  equal  foci  aad  siailar  m  form,  DoUond 
appeers  to  haTo  preferred  the  second  convex  of 
ihozter  focus  than  the  first,  and  ^endly  equi- 
6onvex.  The  pb^ortlonate  cm^rature  of  the 
fifbt  and  seoond  nsises  ^euns  tb  be  not  fw  Ihom 
^osl,  vatyhig  f^em  about  4  :  6  to  7  :  10.  If 
the  oorteotioa  ooUld  be  safisftMitotily  oartM  cot 
ih  the  manner  indloitad  by  Tulky,  a  gieas 
praotioal  peiut  in  tevour  of  his  system  Is  the 
%dndl  number  of  tools  lequired ;  for,  as  there 
are  only  three  difEeieat  vadtf  hi  the  triplet,  ttiee 
pairs  of  tools  would  be  snffleient. 

•  BoaooTltch'i  fonnttU  appettra  alio  to  be  ada^M  for 
tHpt«tewapatati6iM.  AneAut^lebrBobiwrtli^gjd 
bj  Boei  faom  Bn!W#ar>a  l^Wa  V.,  ikppC&dix  to  B«w 
gruon't  Lectoiei,  YoL  IL, psgeCS. 


Jrorai^ttit. 
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The fina eBtaUiihed^Vy  T«Ua7»  imUke'tlmfeof 
DoUood,  does  not  af(pe»r  to  iMkve  ImmI  a  vwiy 
langtheaed eziiteiiQe.  Amemberef  thelaauAy 
eeems  to  haTe  entered  the  eorvioe  oi  another 
London  optician.  01  him  and  hia  ptaotioe  with 
triplet  oomhiaadona,  *' PHdmatiqne ''  tajrs:^ 
**  Although  Boss,  B«Ilinejer,  and  Browning 
Btm  malM  small  ohjeet-glasees  triple^  the  double 
ioxm  lain  general  nee  for  large  wmc.  Origioallf, 
the.naarest  approaeh  to  aohsenatiBm  was  aup- 
poeed  to  be  gained  bj  the  triple  form*  ToXky 
made  triple  obj«Bt-glaeies  with  two-  Amdm  xd 
inherent  oolonr— viz^  Boteh  plate,  ol  m  peifeet 
pink^  and  gresn  Eogliah  erewn.  He  made  nee 
of  these  inheneat  oolonxsi  ieaUj»  te  correet  the 
■aoondaiy  speotram.*' 

DoUoxid  and  ToUey  are  joaUy  looked  npcoi  as 
the  lathera  of  English  optieal  art.  Gonnine 
Instvameats  of  their  make,  Uke  paintiaprs  by 
the  old  masteiB,stiti  retain  their  Tables.  When 
we  remember  the  imptovemeata  thai  have  einee 
been  made  in  the  qnaUtisaef  optieaL  glass,  and 
in  the  methods  of  woritsng  and  polish&g  it,  the 
iaet  that  their  teleseopcs  still  liold  a  plaee 
amongatthe  beat  work  of  the  pveseoyk  dagr  is  ao 
slight  monnment  to  their  skill,  l»daaUiy,9iaA 
perseveranoe.  When  the  oharaotet  ci  the  ulaae 
was  so  nnoertain,  and  good  discs  Terj  <^<ffl^nife 
to  meet  with,  the  produotion  of  a  fine  object* 
fflasB  mast  have  been  a  task  of  immense  laboor. 
Ko  one  but  aa  avdst,  having  a  higher  objsot 
than  that  of  mere  gain,  wonld  ha?e  been  eon- 
tent  to  expend  the  amonnt  of  lime  and  patienee 
snoh  a  piedaotion  woold  neoessitate.  That 
Dolload  and  ToUej  worked  upon  a  eorreot 
model  is  evident  from  the  iaot  that  the  general 
features  of  their  oonstractlon  are  still  retained 
in  the  best  Kngliih  work.  The  changes  in 
onrvatnre  «§»  obieflv  mailers  td  detail,  due  to 
the  diffasenoe  in  the  character  of  the  glass,  rathsr 
than  to  any  rearrangement  of  the  proportionate 
corvatnre  of  the  leasee. 

Sir  John  Hesieha  «ppesn  to  have  made  a 
complete  systematic  analysis  of  the  theory  of 
the  objeot-glass.  Hib  essay  ia  probably  the  first 
coneot  and  convenient  aeoowit  that  was  ever 
published  in  the  Eoglieh  lan^pnage.  PbMessed 
of  high  mathematieal  afaiUties,  aiul  aai  intiau 
kno^riedge  of  the  laws  of  opitics,  bis  researohee 
extended  over  the  method(«of  niostof  the  cele- 
brated Buropean  geometers ;  and  the  reaolls  of 
these  investigations  wei^o  embodied  in  an  da* 
borate  paper,  nriated  in  the  '*  Philoapphioal 
Transactions  '*  for  1821.  Ic  is  to  be  rfgretted 
that  this  account,  from  the  peq^  of  the  higheat 
authority  on  the  subject  that  ever  livedo  is  aoi 
pioonrable  in  a  more  acoessiUe  losm. 

Hersohel  advocated  a  diftaient  amngemc-. 
of  curvatures.  Whetherhe  was  thefirst  todoso 
I  cannot  say ;  but  it  m  au'eaiential  dapartare 
from  the  orthodox  practioe  of  the  r^nceaentative 
English  opticians.  Instead  of  using  two  positive 
and  two  nitfative  curyes,  he  made  the  outer 
surface  of  the  flint  also  positive,  thus  having 
three  convex  surfaces  opposed  by  one  concave 
inner  surface.  I  do  not  think  this  form  has 
been  largely  used  in  English  work,  but  French 
ratidans  have  extensively  adopted  it.  Dr. 
Kitchiner,  I  believe,  stales  that  TuUey  made  a 
fine  objective  oa  this  principle,  eaprssaly  in 
aeoordancewithHesschal'sformuIa.  'Whenlenses 
are  combined  in  this  manner ;  the  hmger  oon< 
vex  radius  is  placed  oolwards,  thus  increasing 
the  spherical  error ;  but  as  there  is  only  oae 
negative  surface,  slight  alterations  of  it  nnst 
have  a  powerful  efllsct  on  the  balance  of  abeita- 


Hecschel  has  drawn  up  a  nmaerioal  table, 
for  oompoting  the  radii  required  hy  diffeseat 
relcactive  and  dispersiTe  powers.  It  is  sissple 
and  ecnoise^  andneeds  the  mie  of  simple  pro* 
portion  only  to  find  aAy.deaaasdieaid^;  but  it 
xsalwaya  advisable^  aa  a  cheek  upas  the  munhers, 
to  try  whether  ibify  satisfy  the  looi  whisk  the 
dispersive  ratio  requires.  Meet  likely  sei 
slight  altocatieos  will  be  found  nenniaary 
Heisbhel  proeeeda  on  the  pkia  of  amUngthe 
inner  onrvea  ocnstant  for  the  same  diapeeiive 
Tslne,  while  the  outer  onsa  vary  jolnt&  with 
thexafraetive  iadieee.  In  iiaii«r  tliia  tMa^if 
th^igivttn  dispecsive  ratia  liea  between  aayof 
the  tabular  nambersu  h  is  Aeeassary,fiast|  to -find 
the  whole  horiaontol  line  ^  anmbsBsdne  to  it, 
by  taking  tha  pioportienal  difleieoe^  from  the 
numbers  immediately  abofo  and  below-^e  grran 
^talne.  Than  the  radti  may  be  feetified«epa- 
ratdy  for  the  refvactiva  indioas  bytaldng the 
proportional  difbienoi,  doe  to  the  dUTlMnoa  ia 
Blliaotion. 


L^  "RAim  V6B  AX  Aplahatio  OsTadt-QLisi. 
Grown  refractive  index,  1*524.     FUnt  index,  1-685.     Compound  focus,  1,000. 


0*60 
0-66 
0^60 
066 
0-76 
076 


First  Surface—Convex. 


674-85 
671-84 
670-69 
67316 
6t3'79 
708-16 


tf-f-S 

III 

>  a 


+  5-00 

+  r-4o 

+  676 
+  6-68 
+  >-86 
-  1-74 


III 


-0-36 
-Oil 
+  0-37 
+  1-25 
4*8-13 


8eeood 
SurftMe 
Goavax. 


Third 
Surface. 
Concave 


428-27 
363-3-2 
304-88 
25208 
204*22 
160^8 


Mi 


& 


:8 


Foartii  Sarfiue  -Convex. 


e  o** 


41676 
360  00 
306-40 
265-66 
2C8^31 
164-60 


1436  97 
14^353 
1429-37 
1357-09 
1231-54 
1051-86 


+  99  21 
+  100-80 
+  100  49 
-f  11614 
+  116-13 
-f  108-47 


39  62 
50  33 
•56  59 
63-23 
75  70 
72  07 


500 
450 
400 
350 
300 
290 


100000 
81818 
666-67 
538-46 
428-6S 
3S3-3S 


Hersohel^s  standard  refractive  indices  are  not 
likely  to  occur  vei^  often  in  modem  combina- 
tions. As  a  rule,  the  crown  index  will  be 
lower,  and  the  flint  higher  than  those  he  uses, 
unless  Chanee'e  light  flint  be  used,  irhioh  has  a 
refraction  slightly  lew«r.  An  approximate  rule 
for  findtxig  a  tolerably  oanect  ptopoiikm  of 
curves  lor  ordinary  mdioes  mav  be  formed  in. 
the  following  way:— Taking  the  compound 
focus  aa  1000,  assume  the  omtalde  crown  radius 
aa  672,  the  outside  flint  radina  aa  li20 ;  thou, 
from  these  conditions  and  the  refractive  and  die- 
persive  powen,  the  inner  radii  may  be  foand*. 

It  m«y  not  be  inapi»ropriate  to  illustrate  the 
use  of  the  foregoing  table  by  means  of  an 
example.  Suppose  we  take  Ohance*s  hard- 
crown,  rtfractive  index  1  '51,  and  Ohance's  dense- 
flint,  refnaotive  index  1*62,  tofindtheonrvBtucee 
from  the  table. 

The  most  ^Bfficnlt  matter  is  to  get  the  accu- 
rate value  of  the  di^erslve  ratio ;  I  believe  it 
will  be  found  equal  to  0*6  as  near  as  possible. 
As  this  agrees  with  one  of  the  tabulatea  v^ues, 
no  alterations  are  needed  for  dispersion;  the 
horizontal  line  of  numbers  ia : — 

BmUus  of  first  surface  a  670*69 
Variations  for  0-01  in  crown,  6*76 ;  in  flint  0-37 
Badius  of  second  surface  =  304*88 
Badius  of  third  surface  s  306-40 
Badius  of  fourth  surface  =  1429  37 
Variatkms  for  0*01    in   crown,   100  49  :   in 
flint  -  56  50 

These  are  for  indices  1*624  and  1-585.  In 
the  example  they  are  1*51  and  1*02 ;  henee,  the 
crown  differenoe  is — 0*014  and  the  flint  +  0*035. 
Multiplying  6*76  by  —  1*4,  and  0*37  by  +  8-6, 
we  have  9-46  to  be  subtracted,  and  1-29  to  be 
added  to -6 70  69,  making  it  662-62.  This  is  the 
corrected  crown  curve.  Next  for  the  back  flint 
curve;  multipljing  100-49  by  —  1*4  and — 
56-59  br  +  3-5,  we  get  140-68  and  198  06.  both 
to  be  subtracted  from  1429*37,  makinglt  1231*31. 
Hence  the  oorreoted  radii  are :  — 


Crown  lei 
Flint  lens 


306*40) 
1231*; 


6*40  > 
1*31/ 


Ilieae  radtt  are  for  aoompooad  focus  of  1,000 
inchea.  If  Ihe  objective  in  the  example  be  de* 
sired  to  hava^  say,  6ein.  focus,  we  must  ditide 
eaebof  th9nuuiber»by20;  tiras obtaining:-^ 


Crown  lens 


^'131  pH^t,^.  (16*32 


I  de  not  think  that  this  form  is  one  which 
would  be  liked  by  practical  men,  as  it  is  of  ^e 
« rider"  pattern.  It  will  be  noticed  that  the 
inner  convex  radius  is  deeper  tban  the  adjacent 
concave,  so  that  the  lenses  would  '*ride"  or 
touch  in  the  middle,  xmless  prevented  by  a  brass 

•  Herschel  gives  ref erenoes  ^  sereral  foreign  works 
trtettnroo  the  destruction  of  spherteal  aberratton.  Per- 
h^^  thoee  who  esn  obtiie  Meeas  to  then  naf  be  able  to 
eztraot  naef  ol  theoretaoel  or  piedkicel  deleik,  and  wili 
eend  tbem  to  theee  pages.    Such  reMarobes  are  valoable, 


Petonbuxg,  1789;  Claicaet,  Jf«»i.  del.  Acad.  Su ,  1767; 
D'Alembert,  Opu*:..  Vol.  til. ;  I^Mnann.  JTwcett..  m., 
II..  I.,  162 ;  JWm.  AtaA,^  Berlin,  1778 ;  B&midt,  Lthrbuch 
der  Amalifk$9hem  Optik;  Saatini,  Taoriea.  ehgU.  STonwtH 
OttUi*A\to  ^,  TVam.  JiJSL,  I8tl  aod  1887 ;  Iittcew*s 
Menwir,  Vol.  HI ,  Mem  B.A.8.,  Lond.,  Sic  J.  Lubbook- 
Land,  and  £4in.  PhU,  Maffz.,  Srd  seriM,  Vol.  VH.,  S^C 
asn* 


ring  used  in  oentdng.  Aa  examination  of 
Hersdhel's  table  will  reveal  the  fact  that  between 
the  disp^rs^e  values  0  55  and  0*60,  a  gradual 
change  in  the  inner  conditions  occurs.  For  the 
former  and  all  preceding  values,  the  concave 
curve  is  tlie  deeper ;  but  a  gradual  tendency  to 
approach  to  e^ality  exists,  ^md  for  some  inter- 
mediate number  the  two  will  be  in  contact; 
after  which,  fbr  0*6  and  all  sneceeding  values, 
the  convex  is  the  shorter  radius. 

Aja  ex^anatton  of  ^a  auitter  nmy  readlfy  be 
found.  When  the  valaeof  I  ia  low,  the  difie- 
ence  in  dispersive  power  ia  great;  ooaaeqnantly* 
a  short  focus  convex  is  combiiMd  with  a  Umg 
focus  concave.  Sufficient  aberration  in  tiie 
former  can  then  be  obtained,  without  an  abnor- 
mally deep  posterior  curve.  But  with  an  in- 
crease in  the  value  of  h  comes  a  decrease  in 
both  crown  and  flint  foci,  more  so  with  the 
second  than  with  the  first  Iwis.  Hence,  shorter 
onrvea  are  needed  in  each  case,  but  especially 
so  witk  the  flint  lens.  This  aednoea  the  ooQcave 
surface  so  mooh,  that  anfiElcient  positive  aberra- 
tion cannot  be  get  without  throwing  more 
ccmvexity  into  the  adjacent  surface— ^ua  re- 
versing the  condition  of  the  inner  radii,  and 
making  the  glasses  to  toueh  in  the  centre, 
instead  of  round  the  margin. 

Theit^ore,  it  may  be  taken  as  a  general  rule, 
that:— 

For  all  valnea  of  the  di^rsive  ratio,  greater 
than  0*575,  Herscbel's  form  of  objeot-glaas  has 
the  oonasK  iimer  radius  shorter  than  the  ad- 
jacent concave  flint  radtus. 

I  am  far  froBs  thinking  that  aueh  an  ansage- 
ment  of  lenaea  is  in  any  respect  inferior  to  the 
more  common  forms*  With  regard  to  spherical 
and  chromatio  correction,  ttieory  would  seem  to 
indicate  tlmt  where  a  large  amount  of  influenoe 
is  exerdsed  by  ike  inner  radii,  the  convex 
should  be  the  deeper.  For  as  the  action  of  flint- 
glass  is  much  stronger  than  that  of  crown,  to 
produce  an  equal  effect  it  will  need  only  a  much 
leas  angle  of  incidence,  or,  which  is  the  same 
thing,  the  ray  should  fall  on  a  flatter  surface  of 
flint  than  the  crown  from  which  it  emerges. 
Practical  men»  however,  have  an  objection  to 
the  *< rider"  form  of  object-glass ;  though,  I 
believe,  it  is  ocoaaioBally  adopted  in  the  best 
class  of  work;  ;but  if  substantially  equal  results 
can  be  obtaiaed  from  a  more  convenient  prac- 
tical arrangement,  it  is  natural  that  they  should 
prefer  the  form,  which  oooasions  least  trouble  in 
finishing. 

If,  tuen,  we  are  determined  to  make  the 
lenses  conform  to  the  coounon  condition  of 
marginal  ccatiot,  tlisugh  this  condition  is  by 
no  meana  essential,  we  must  pnt  a  limit  on  the 
apptieahiUty  of  Heraehars  formula,  and  say 
that  t^keae  rules  are  only  snitohle  for  glas^ 
having  n  very  great  differtace  in  their  dispersive 
powers. 

{To  ie  eontinmd*) 


A   TOBFEOO    SETECTOS   AVD   A 
SCISNUFIC  DimiHO  BOD. 

Two  invenUkma  which  are  based  on  the  pzia- 
ciple  discovered  by  Prof.  Hughes  and 
liUurtrated  in  his  induothm  balaaee,  cUdm  some 
Utae  attention,  as  b«inff  probably  very  useful 
apt^iancee.  These  are  Oapt.  M'Bvoy's  torpedo 
detector  and  Mr.  0.  P.  Varky-s  "divining 
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rod,"  a  simple  arrangemtint,  by  metam  of  whiuh 
it  is  belioTed  that  it  will  be  poesible  to  discoyer 
the  existence  and  position  of  metallio  lodes  with- 
ont  the  practical  test  of  sinking  costly  shafts. 
M*£voy^8  apparatus  will  probably  be  foond 
of  use  as  an  indicator  of  the  position  of 
lest  anchors,  cables,  &c.,  as  well  as  of  tor 
pedoes,  and  the  folio  wiog  will  gi?e  an  idea  of 
its  ooBstrnotion.  It  coa^sts  of  a  small  maho- 
gany box,  containing  a  pair  of  coils  or  bobbins, 
a  vibrator  similar  to  that  employed  in  electric 
bells  for  making  and  breaking  contact,  and  a 
telephone.  To  this  box  is  attached  a  given 
length  of  flexible  cable,  with  four  condnoting 
wires  in  it.  To  the  other  end  of  this  cable  is 
attached  a  flat  wooden  case,  in  which  there  are 
two  coils.  This  case  is  weighted  so  that  it  will 
readily  sink  when  placed  in  the  water.  There 
are  also  terminals  on  the  box  for  attaching 
battery  wires,  and  an  arranf^ement  for  putting 
on  and  cutting  off  the  current  is  provided. 
There  are  two  complete  circuits  through  the 
box,  cable,  and  wooden  case,  the  one  primary 
and  the  other  becondary.  The  battery,  the 
vibrator,  one  coil  in  the  box  and  one  coil  in  the 
wooden  case  are  in  the  primary  circuit,  while 
the  tele^hone,«one  ouil  in  the  box,  and  one  oil 
in  the  wooden  case  are  in  the  secondary  oizouit. 
When  the  battery  is  on,  the  coils  in  the  box  are 
adjusted  so  that  little  or  no  noiae  from  the  make- 
and*break  action  of  the  vibrator  is  heard  in  the 
telephone.  When  thus  adjusted  the  instrument 
is  ready  fur  work,  and  if  the  wooden  case  is  then 
brought  near  a  metallio  body  a  loud  noise  is 
heard  in  the  telephone,  thus  indicating  the 
proximity  and  locality  of  4uch  a  body. 

Mr.    Varley'a   instrument,  which  has  been 
patented  (No.  6363,  1S81),  consists  of  a  rod  of 
one  metre  to  two  or  three  in  length,  pivoted  in 
a  frame.    At  each  end  it  carries  two  helices 
of  20  to  30  centimetzes  in  diameter,  the  pUmes 
of   the    rings    being  parallel  with  the   axis, 
and   the   centres   of    the    two  helices   placed 
about     one     metre     apart,     more     or     less, 
Tiiese  helices  are    connected  together  by  two 
wir^s  pasdng  along  the  rod  so  as  to  form  one 
circuit,  but  broken  at  a  convenient  part  of  the 
axis  and  attached  to  two  insulated  semi-cylin- 
drical pieces  of  metal  mounte  J  upon  the  axis  and 
against  which  t  wo  springs  press.    Tliis  arrange- 
ment forms  a  eommatator,   and  the  contacts 
change  daring  the  rotation  as  the  planes  of  the 
rings  or  helices  become  vertical.    The  axis  is 
oonneottd  by  means  of  a  pulley  and  cord  with  a 
large  wheel  carried  on  the  frame,  which  sup- 
ports the  pivots,  or  is  otherwise  geared  so  as  lo 
permit  of  its  being  rapidly  rotated.    The  two 
springs  of  the  commutator  are  connected  to  a 
delieate  astatic  galvanometer  at  a  convenient 
distance,  or  to  a  movable  coil  placed  in  a  mag- 
netic field.    At  right  angles  to  the  plane  of  the 
rod  projects  a  pointer.    This  pointer  is  attached 
to  the  frame  carrying  the  rod.    The  frame  is 
mounted  on  pivots  so  iva  to  turn  in  any  direction ; 
the  stand  carrying  the  frame  having  two  axes, 
one  horizontid,   the  other    vertical  as  in  tbe 
altazimuth  mounting  of  a  telescope.    If  there 
be  an  electric  current  passing  in  a  straight  line 
of    indefinite    length     underneath     the     axle 
it   will    produce     a    magnetic    field    dimin- 
ishing in  power  as  the  distance  from  it  in- 
creases.   This  magnetic  field,  when  out  by  the 
hehcea,    tends  to  generate   currents  in  them. 
The  commutator  causes  all  the  currents  to  flow 
through  the  galvanometer  in  one  direction  if 
the  pointer  is  pUced  in  a  Ime  perpendionlar  to 
the  lode,  but  when  the  rod  is  suitably  placed 
and  the  pointer  is  in  the  direction  of  the  lode, 
tSie  currents  are  directed  half  in  one  direction 
and  half  in  the  other  through  the  galvanometer, 
which  returns  to  zero.  Thus  if  the  galvanometer 
is  deflected  with  the  rod  in  any  position,  it  shows 
the  presence  of  a  lode.    By  inclining  the  rod 
until    no  current  is   produced,  the  pointer  ia 
brought  to  a  position  in  whioh  it  indicates  the 
direction  of  the  lode,  and  by  taking  two  obswp- 
vations;  one  on  each  side  of  the  lode,  at  which 
the  pointer  shows  an  angle  of  45  degrees,  half 
the   horizontal   distance   between    these    two 
tUtions  U  the  distance  of  the  lode  beneath  the 
surface  of  the  earth  supposing  the  surface  to  be 
Wvel  or  uniform.    As  cases  may  arise  where  it 
tfl  n'jt  poaable  to  place  the  apparatus  on  each 
ade  of  the  lode,  for  example,  suppose  the  lode 
Pi  be  DMT  the  side  of  a  sloping  mountain,  the 
Moaratos   may  be   provided   with    means  of 
Jumting   the   lower    ooU  until   the   currents 
gencrat«4  in  th«  two  coils  are  equalised,  then 
liy  a  Utile  ealmUation  based  upon  the  known 


laws  of  electriuity  the  distance  of  the  lode  from 
the  surface  is  indicated. 

Lastly,  if  desired,  by  making  the  resistance 
coils  of  the  shunt  suitable  functions  of  the 
refeistance  of  the  coils,  and  making  them  into 
the  form  of  a  slide  resistance  box  and  numbering 
them,  tte  pwition  of  the  shonts  at  which 
neutrality  is  obtained  may  be  arranged  to  indi- 
cate without  calculation  the  number  of  metres 
that  the  lode  is  below  the  surface*  The  hollow 
helices  at  each  end  of  the  rotating  bar  may  be 
varied  in  form  and  may  be  replaced  by  two  bar 
electro- magnets. 


THBILSB'S  TELEFHONB  BECEIVER. 

THE  telephone  receiver  recently  patented  by 
Mefsrs.  Theiler,  of  Ganonbury-road,  N., 
differs  from  its  predecessors  in  dispensing  with 
an  armature,  the  lateral  vibration  of  the  electro- 
magnet' itself  being  utilised.  In  previous 
systems  in  whioh  an  electro-magnet  is  used,  the 
sonorous  vibrations  are  due  either  to  the  motion 
of  an  iron  diaphragm  or  armature  placed  close 
to  the  poles  of  the  electro-magnet,  or  to  the 
expansion  and  contraction  of  the  magnet  itself. 
In  Theiler*s  t^ephone  the  electro-magnet  may 
be  of  the  tisaal  IT  shape,  and  may  consist  either 
of  soft  iron  or  of  hardened  steel  pomanently 
magnetised,  wound  with  a  suitable  number  of 
turns  of  instdated  wire.  Tiiis  electro-ma£net  is 
fixed  in  such  a  manner  that  the  vibration  of 
either  one  or  of  both  its  limbs  is  communicated 
to  a  diaphragm  or  diaphragms.  The  patentees 
also  employ  two  or  more  electro-magnets  in  the 
same  circuit,  and  utiliee  the  vibration  of  both 
magnets  in  the  manner  described.  By  attach- 
ing a  Ught  dito  or  discs  to  the  vibrating  limbs 
the  diaphragm  may  be  dispensed  with.    Fig.  1 


represents  one  oi  the  telephone  receivers  pro- 
vided with  two  diaphragms  or  sounding  bourds, 
connected   to  the  two  limbs  or  cores  of  the 
U  shaped  electro-magnet   by    short   tongues. 
These    tongues    are   firmly    inserted    in    the 
diaphragms  and  fixed  to  the  magnet,  as  shown. 
The  poles  of  the  electxo-magnet  are  brought 
very  close  together  by  being  shaped  as  shown, 
and  the  mi&le  part  of  the  magnet  is  firmly 
screwed  to  the  case  of  the  instrument.    The 
ends  of  the  helix  surrounding  the  magnet-cores 
may  be  attached  as  usual  to  two  teraiinals,  or 
soloered  to  a  flexible  oonductor  oommonicating 
with  the  other  parts  of  the  telephone  apparatus. 
When  a  vibratory  current  is  sent  through  the 
helix  of  t^e  electro- magnet,  the  extremities  are 
rapidly  attracted  and  repelled,  and  this  vibratory 
motion  of  the  magnet  oores  being  communicated 
to  the   diaphragms    or  sounding   boards,   the 
latter  are  set  in  vibration  of  varying  amplitude 
prodooed  by  a  current  of  varying  strength,  as 
in  all  other  telephones.    Insteiad  of  making  the 
electro-magnet  of  one  continuous  pieoe  of  iron, 
as  represented  in  Fig.   1,  the  patentees  find  it 
more  practicable  to  make  it  of  the  form  shown 
in  Fig.  2,  where  the  electro-magnet  represented 
consists  of  two  limbs  or  cores,  a  sole  piece,  and 
pole    extensions,    the    whole    being   screwed 
together  and  practically  constituting  one  con- 
tinuous piece  of  iron  carrying  the  two  coils. 
In  Fig.  2  only  one  of  the  limbs  or  oores  of  the 

1  electro-magnet  is  attached  to  the  diaphragm, 
th«  other  limb  being  held  fixed  by  a  screw. 


Sometimes  the  patentees  hioge  one  of  the 
magnet  cores,  or  both,  in  the  sole*  pieoe,  in  which 
case  the  diaphragms  or  Eounding  boards  can 
be  made  much  thicker  than  when  the  cores  are 
rigidly  fixed  to  the  sole-piece,  because  the 
magnetic  attraction  of  the  poles  has  then  only 
to  overcome  the  resistance  of  the  diaphragm. 
Instead  of  using  a  diaphragm,  they  sometimes 
fix  a  stem  to  one  of  the  cores  of  the  electro- 
magnet, and  mount  thereon  a  light  disc  of 
vulcanite,  wood,  ivory,  guttapercha,  or  any 
other  Bubstanoe  which  is  cspable  of  vibrating. 
When  using  this  telephone  receiver,  the  disc 
is  piessed  to  the  ear  in  such  a  manner  that  its 
surface  covers  the  aperture  of  the  ear.  When 
these  telephone  receivers  are  used  on  a  line  of 
some  considerable  length,  the  patentees 
prefer  to  magnetise  the  electro-magnet 
by  a  constant  current  from  a  local  battery, 
and  to  tffect  the  variation  of  this  constant  mag- 
netisation inductively,  and  not  directly.  The 
electro-magnet  ip,  then,  not  inserted  in  the  line 
at  all,  but  in  the  primary  circuit  of  an  induction 
coil,  and  connected  with  a  local  battery.  The 
Une  is  connected  to  the  secondary  circuit  of  the 
induction  coil.  This  device  possesses  the  ad* 
vantage  that  the  electro-magnet  can  be  power- 
fully magnetised  with  very  little  battery  power, 
no  matter  how  long  the  line  may  be,  and  that 
steel  magnets  are  entirely  dispensed  with.  It  is 
not  necessary  to  have  a  eeparate  battery  for  this 
purpose,  as  the  microphone  battery  may  al&o  be 
used  for  the  telephone  receiver.  The  shape  of 
the  vibrating  electro-magnets  is  immaterial,  ma 
they  may  be  made  of  a  variety  of  forms. 


MSBCXTBIAL  AIK-PUMPS. 

YABIOUS  modifications  of  the  so-called 
Sprengel  or  mercurial  air-pump  have  been 
made  from  time  to  time ;  but  since  the  intro- 
duction of  the  incandescent  electric  lamps,  great 
improvements  have  been  made,  not  so  much, 
perhaps,  in  connection  with  the  extreme  raiity 
of  the  vacaa  produced,  as  in  the  speed  of  work- 
ing, which  is  a  consideration  if  the  laznp  is  ever 
to  be  sold  for  the  promised  shilling.  We  have, 
in  recent  volumes,  illustrated  several  mercurial 
air-pumps,  which  are  highly  useful  appliances 
in  many  branches  of  science  and  some  of  the 
arts ;  but  on  p.  34  ante  Srill  be  found  one  of  the 
simplest  and  best,  not  only  for  the  purposes  of 
the  electrical  lamp -maker,  but  also  for  all  pur- 
poses where  a  high  degree  of  vacuum  is  reqcored 
to  be  quickdy  produced.  In  the  simplest  form 
all  that  is  required  iii  a  mercurial  air-pump  i» 
an  arrangement  of  glaes  tubes,  with  one  tolerably 
large  globe  or  oval  vessel,  which  can  be  rapidly 
filled  and  emptied.  This  globe,  at  its  upper 
side,  is  connected  with  an  air- outlet  tube,  and 
at  the  lower  side  with  the  tube  by  which  the 
mercury  enters.  Somewhere  near  the  junction 
of  the  latter,  the  tube  leading  to  the  vessels 
that  are  to  be  exhausted  is  connected,  and  those 
three  parts  being  clearly  grasped  the  action  is 
easily  understood.  The  parts  being  adjusted, 
and  all  joints  made  air-tight,  mercury  is  forced 
into  the  globe  until  it  fills  it,  thus  driving  out 
the  air,  which,  passing  a  bend  in  the  exit  pipe, 
finaUy  escapes  into  the  outer  air  from  a  tube 
dipping  beneath  the  surface  of  mercury.  It 
wul  be  imderstood  that  no  air  can  return.  The 
mercury  in  the  globe  is  now  withdrawn,  and  it 
is  obvious  that  it  leaves  a  partial  vacuum  in  the 
globe  into  whioh  the  air  in  the  tubes  and  in  the 
vessels  to  be  exhausted  expands.  The  mercury 
is  again  forced  into  the  globe,  driving  out  the 
air  therein,  and  the  process  is  repeated  unt^l  the 
desired  vacuum  is  obtained,  in  reality,  the 
apparatus  is  rather  mote  oomplioated  than  this, 
for  it  b  necessary  to  absorb  moisture,  and  that 
is  accomplished,  perhaps,  in  the  simplest  way, 
by  compelling  the  air  to  pass  through  a  vessel  ooa- 
taining  sulphuric  acid,  so  plaeed  that  the  aoid 
can  be  easily  renewed.  A  reference  to  p.  34, 
No.  886,  will  give  the  reader  a  good  idea  of  the 
prindple  of  all  mercurial  air-pumpe,  and  will 
introduce  him  to  one  of  the  bimplest,  and,  we 
believe,  most  efficient.  In  Sutton's  idr-putop, 
which  is  there  illustrated,  the  merevry  ia  oaueed 
to  rise  into  tiie  globe  by  the  aotioo  of  afofee* 
pump,  and  it  is  obvious  that  the  operaHoni  can 
be  performed  very  rapidly ;  but  the  ohief  merit 
of  the  device  ia  that  the  mercury  is  used  in  the 
form  of  solid  oolusms,  not  drope.  At  the  rseent 
Orystal  Palace  Exhibition,  lir.  Miiller  had  m 
mercurial  pomp  whioh  also  employed  meroury 
in    the     edid    oolunm    form,     and,    apart 
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from  some  minor  differences  in  the  ar- 
rangements  of  th«  tubes,  it  was  almost 
identical  with  Mr.  Sutton's,  save  that,  instead 
of  employing  a  pump,  Mr.  Miiller  puts  his  mer- 
cury into  a  reserroir  cooneoted  by  a  flexible 
tube  and  utilises  gravity  as  tiie  force.  Thu3  his 
mercury^  reservoir,  holding  perhaps  half  a 
gallon,  is  att&ched  to  a  cord  working  over  a 
pulley  in  such  a  manner  that  the  reservoir  can 
be  raised  above  the  level  of  the  globe  in  the 
pump.  The  mercury  thus  flows  by  gravity  into 
the  pumping-chamber,  as  we  may.  call  it,  and 
**"-   operations    can    be   repeated   with  great 


the 


rapidity.  Both  devices  are  notable  for  "their 
sim|Hioity  and  effeoiiveness,  and  are  preferable 
to  the  elaborate  arraDgements  adopted  by  rival 
inventors.  We  believe  they  are  not  patented. 
A  more  elaborate  device,  which  has  the  not  alto- 
gether established  advantage  of  an  automatic 
change  of  feed,  has  been  recently  patented  by 
Mr.  Steam,  of  O^born-  road,  in  the  city  of  New- 
castle (No.  6,000,  1881),  and  is  thus  de- 
scribed : — ^The  main  feature  of  the  invention  is 
an  automatic  feed,  by  which  the  mercury  is 
frequently  returned  from  a  lower  to  a  higher 
level,  whereby  a  large  reservoir  is  dispensed 
with,  and  the  quantity  of  mercury  neoeasary  to 
keep  the  Pu™P  ^  continuous  action  is  greatly 
reduced.  The  fall  tubes  of  the  pump  are  inclosed 
in  or  connected  at  their  lower  ends  with  a  par- 
tially exhausted  vessel,  and  are  made  of  less 
length  than  the  barometric  column,  the  vessel 
in  which  thev  are  inclosed  being  exhausted  by 
a  mechanical  air-pump  or  other  exhausting 
mechanism.  The  atmodphexic  pressure  is  used 
to  effect  the  raising  of  the  mercury  by  allowing 
it  to  aot  fhtermittenay,  either  dtreotly  on  the 
surface  of  the  mercury,  or  on  a  flexible  dia- 
phragm or  indiarubber  veisel  containing  the 
merouij.  In  mercurial  pumps  constructed 
according  to  this  invention  great  uniformity 
and  cdleritv  of  action  are  obtained  by  reason  of 
the  reauction  in  the  length  of  the  exhausting 
portion  of  the  pump,  and  by  keeping  the  mercury 
in  dosed  and  exhausted   vessels   during   the 

'~d  of  its  circulation.  An  immunity  from 
to  the  operators  from  mercurial  vapours 
is  also  insured  by  completely  secluding  the 
mercury  from  contact  with  Uie  external  atmo« 
sphere,  and  when  a  number  of  Uie  pumps  are 
combined  together  in  a  general  system  the  mer- 
curial portion  of  each  pump  is  rendered  com- 
pletely independent  of  that  of  the  others.  The 
oofl^pound  fall  tube  pdisses  through  a  closely- 
fitting  indiarubber  or  other  air-tight  stopper, 
which  fits  into  the  outer  or  inclosing  vessel. 
This  tube  communicates  by  another  tube  with 
an  upper  mercorlal  receiver,  and  als  *  is  capable  of 
beinx  plaoed  by  means  of  a  flexible  tube  and 
stopcock  in  communication  with  a  mechanical 
air-pump  or  aspirator,  or  exhausted  chamber,  so 
that  the  vessel  before  referred  to  may  be  ex- 
hausted, after  which  the  stopcock  is  closed. 
The  lower  mercunil  receiver  (which  is  con- 
structed «jf  iron  or  other  material  not  acted  on 
by  mercury)  consists  of  two  hemispheres  sepa- 
rated by  a  flexible  diaphragm,  by  preference  of 
indiarubber.  This  receiver  is  mounted  so  as  to 
be  capable  of  taming  up3n  a  centre,  and  is  sup- 
ported by  a  spring,  the  tension  of  which  is 
adjusted  so  as  exactly  to  counterbalanoe  the 
wdght  of  the  receiver  when  empty  or  nearly  so, 
and  keep  it  in  close  contact  with  a  valve  or 
stopper,  which  is  carried  by  a  support  and 
adapted  to  an  onfice  in  the  receiver.  The  re« 
celver  is  provided  on  one  side  of  its  diaphragm 
with  a  tube  in  conmiUQicition  with  another  air- 
pump  or  aspirator,  and  on  the  opposite  side  of 
the  diaphragm  it  communicates  on  the  one 
hand  by  means  of  tubes  and  a  valve  with  the 
lower  end  of  the  inclosing  vessel,  and  on  the 
other  hand  through  the  intervention  of  a  narrow 
tube  and  a  valva  with  the  upper  mercuritd 
receiver.  The  latter  receiver  communicates  by 
an  outer  tube  surrounding  the  narrow  tube, 
and  by  a  supply  pipe  with  the  compound  fall- 
tube,  a  trap  being  provided  of  or£nary  con- 
struction. 

The  lower  receiver  being  full  of  mercury,  so 
soon  as  the  air>pu(np  communicating  with  the 
inclosing  vessel  and  the  upper  receiver  is  put  in 
action,  the  air  is  partially  exhausted  from  the 
vessel  and  receiver,  and  from  a  vessel  attached 
to  the  inclosing  vessel.  On  opening  the  stop- 
cock (the  valve  or  stopper  of  the  lower  receiver 
being  also  open)  the  atmospheric  pressure  on  the 
indiarubber  diaphragm  forces  the  mercury  into 
the  upper  receiver,  whence  it  passes  through 
the  compound  fall  tube  of  the  apparatus  in  the 


usual  way,  the  valve  interposed  between  the 
lower  receiver  and  the  vessel  which  incloses 
the  compound  fall-tube  dosing  and  preventing 
the  mercury  from  passing  direct  into  the  said 
vessel.  So  soon  as  the  lower  receiver  is  empty 
the  spring  draws  it  against  the  valve  or  stopper, 
and  the  air-pump  or  aspirator  connected  with 
it  exhausts  the  air  from  one  side  of  the  flexible 
diaphragm,  and  the  mercury  passes  from  the 
vessel  indosing  the  compound  fall- tube  through 
the  interposed  valve  into  the  lower  reodver. 
The  area  of  the  valve  or  stopper  of  the  lower 
recdver  is  such  that  the  weight  of  the  recdver 
when  full  of  mercury  is  sufficient  to  overcome 
the  atmospheilo  pressure  and  open  the  valve. 
By  this  arrangement,  if  connected  with  a  con- 
stantly acting  mechanical  air-pump  or  other 
exhausting  apparatus,  the  msrouzy  is  periodi- 
cally returned  to  the  upper  receiver,  and  a  very 
small  quantity  of  meroury  is  sufficient  to  main- 
tain the  reodver  in  constant  action.  All  oon- 
tamination  of  the  meroury  and  all  loss  by  waste 
or  danger  to  the  operator  is  completdy  avoidedp 
whilst  at  the  same  time  the  space  occupied  by 
the  apparatus  is  extremely  small,  and  there  is 
little  risk  of  breakage.  The  intermittent  admis- 
don  of  the  air  may  be  effected  by  the  use  of  an 
deotro-magnet,  the  circuit  of  wlbioh  is  completed 
by  the  mercury  on  reaching  a  fixed  pointy  the 
elsctro-niagnet  attracting  a  valve  attached  to 
it»  armature ;  or  the  dosing  of  the  valve  may 
be  effeoted  by  a  oonnterpoise  instead  of  a 
spring ;  or  the  air  may  be  adndtted  by  means 
of  a  stopcock,  the  lever  of  whieh  may  be  turned 
at  the  right  moment  by  any  of  the  above-men- 
tioned devioea. 


MAKIVG  A  QB.JSEN    SAH B  BASIV- 
ETJlfNEES  AHD  0ATBS/ 

TN  making  castings,  the  basin,  runners,  and  gates 
X  are  often  reepondble  for  their  being  bad. 
TUere  is  nothing  in  the  whole  art  of  moulding  that 
requires  more  care  than  the  making  of  these  parts  of 
a  mould.  A  moulder  may  sUghittie  rest  of  his 
mould  and  have  his  casting  come  out  all  right,  but 
any  cardessness  or  iffuoranoe  in  making  the  basins, 
runners,  or  gates,  wul  almost  dways  cause  trouble. 
To  get  some  idea  of  the  action  of  hquid  iron  in  the 
mould  and  in  the  basin,  runners,  and  gates,  think  of 
a  river  in  the  spring  of  the  year  rushing  into  the 
ocean,  or  into  a  lake. 

In  ^uring  a  mould,  the  iron  first  drops  from  the 
ladle  mto  the  basin ;  from  the  basin  it  runs  with 
more  or  less  of  a  rush  into  the  upright  runners, 
from  the  runners  into  the  gates,  and  from  the  gates 
into  the  mould.  With  the  excq>tion  of  that  portion 
of  the  mould  which  the  iron  outers  or  drops  into, 
there  is  very  little  agitation  d  the  metal  as  it 
gradually  rises. 

In  the  cut  shown,  H  is  the  cavity  into  which  the 


when  the  mould  is  full,  excep^  that  which  is  in  the 
cavity  that  is  formed  for  the  iron  to  drop  from  the 
ladle  into.  This  cavity  is  provided  for  tne  purpoee 
of  ^reventinff  the  cutting  of  the  bottom  of  the  basin, 
wmch  woula  be  the  case  were  this  part  made  even 
with  the  rest.  This  cavity,  which  is  soon  filled, 
dlows  the  iron  to  fall  into  iron  instead  of  on  sand. 
When  this  cavity  is  filled,  the  iron  runs  easily  from 
it  to  the  mould,  leuening  the  danger  of  cutting  and 
allowing  to  be  rushed  in,  so  as  to  keep  the  runners 
full. 

For  the  pouring  of  larger  ladles  than  five  tout,  the 
width  of  basins  should  be  from  18m.  up  to  30ui.,  and 
th(«  depth  from  9in.  to  15in. 

When  making  green  sand  basins,  the  sand  should 
be  well  mixed  and  riddled  before  it  is  shovelled  into 
the  basin  box.  The  careless  use  of  unmixed  sand 
for  making  basins  often  causes  bad  castings. 

There  is  one  way  of  making  basins  that  many 
moulders  follow,  but  which  a  careful  moulder  will 
never  do;  that  is,  they  will  shovd  in  some  sand,  and 
form  the  shape  ol  the  basin  by  packing  up  the  sides 
with  handf  uls  of  sand.  This  makes  a  loose  basin, 
and  that  is  liable  to  cause  trouble. 

To  make  a  reliable  basin,  the  box  should  first  be 
evenly  rammed  full  of  sand,  after  wMch  the  shape 
of  the  basin  can  be  dug  out  with  a  shovel  or  trowel, 
thereby  giving  a  firm,  solid  basin,  as  far  as  the 
rammmg  of  uie  sand  is  eonceraea.  The  trouble 
with  basms  usually  commences  at  the  bottom,  and  is 
oausad  by  the  falling  iron  cutting  the  sand  and 
letting  the  iron  get  to  the  wooden  ban.  A  good 
moulder  will  never  have  less  than  Sin.  of  sand 
between  the  bottom  of  his  basin  and  the  wooden 
bars. 

There  are  tiro  or  three  ways  that  the  bottom  of 
green  sand  basins  may  be  secured  so  as  to  prevent 
cutting  when  used  to  pour  heavy  castings.  The 
first  is  to  stick  nails  all  over  the  botton,  having  the 
heads  even  with  the  surface  of  the  sand.  The 
second  and  third  ways  are  to  set  in  a  flat  core,  or 
two  fire  or  common  bricks  to  form  the  bottom.  In 
either  of  the  last  ways  there  is  very  little  danger  of 
the  falling  iron  causmg  any  trouble. 

For  the  pouring  of  heavy  castings  it  is  best  when 
posdble  to  build  basins  on^ide  the  copes  instead  of 
on  the  top  of  them,  for  the  reason  that  high  heads 
can  thus  be  avoided,  thereby  not  havixig  so  much 
strain  upon  the  mould.  The  cut  of  basin  shown  is 
one  thus  made.  In  this  ba&in  will  be  noticed  a  coke 
or  dnder  bed  placed  underneath  the  basin,  which  is 
a  very  good  plan  for  large  surface  basins,  as  it  will 
csury  off  the  gases  and  steam,  and  thereby  prevent 
any  boiling  or  sodding  of  the  bottom  of  the  basin. 
Sometimes  dry  sand  tiasins  are  made  and  hoisted 
iron  the  oven  carriage  and  placed  where  wanted  for 
thepouring  of  very  heavy  castings.  Some  moulders 
prefer  to  use  them  instead  of  green  sand  basins. 

Another  part  of  a  green  sand  basin  that  often 
gives  way  while  the  mould  is  bein^  poured  is  the 
front  X.  Sometimes  a  moulder  will  cut  out  the 
front  as  if  he  were  trying  to  make  the  end  at  exact 
right  angles  with  the  sides  of  the  baain,  as  shown 
at  P.  This  may  do  well  enough  for  soldi  basins, 
but  for  large  ones  it  should  never  be  done.  The 
safest  way  is  to  form  this  end  as  shown  at  W, 
having  the  end  very  nearly  a  drcle.  Sometimes  it 
is  best  in  the  instance  of  very  large  badns  to  have 
this  end  of  the  box  full  of  nails,  driven  so  as  to  stick 
out  two  or  three  inches  to  have  a  good  hold  on  the 


iron  first  drops  as  it  is  poured  out  of  the  ladle ;  Y 
is  the  runner  through  which  the  iron  flows  to  the 
gate  K,  from  which  it  runs  into  the  mould. 

For  pouring  five-ton  ladles,  the  width  of  a  basin 
should  not  be  less  than  ISin.  and  the  depth  should 
be  9in.  The  bottom  of  the  basin  where  the  iron 
first  drops  should  not  be  less  than  2tn.  deeper  than 
at  S.  From  S  down  to  the  runner,  T,  there  should 
ba  an  easy  incline ;  the  longer  the  basin,  the  more 
incline  there  should  be.  This  assists  the  iron  in 
flowing,  making  sure  of  keeping  the  runners  full, 
and  dso  prevents  any  iron  remiuning  in  the  basin 


*  By  Thos.  D.  Wbst  in  American  Machinist. 


How  often  have  moulders  seen  castings  lost  by 
having  the  basin  box  siwead  open,  which  would 
have  been  prevented  had  there  been  some  narrow 
strips  of  wood  nailed  accross  the  bottom,  as  shown 
at  B  *  or  cast  or  wrought  iron  clamps  used  to  hold 
the  sides  together,  m  shown  at  £  E  £.  Again,  the 
iron  will  burst  out  from  underneath  the  box,  from 
the  lack  of  vreights  or  wedges  to  hold  it  down. 
There  are  very  few  moulders  that  can  be  trusted 
with  the  making  of  a  basin  to  pour  a  large  casting 
with.  They  thmk  they  know,  and  it  is  not  untu 
they  have  met  a  number  of  castings  that  they  are 
convinced  of  their  cardessness  or  ig  norance.  They 
are  not  dways  convinced,  but  will  lay  the  blame  to 
the  basin  box,  the  sand,  the  hdper.  or  will  confi- 
dentially tell  some  of  their  friends  they  were  made 
to  ^ur  the  iron  too  hot,  or  too  fast,  and  that  no 
basm  will  stand  such  treatment. 

The  rammer  and  swab  pot  are  very  necessary 
tools  in  a  foundry,  but  in  line  hands  of  a  tiiought- 
iess  or  ignorant  moulder  they  are  about  as  daa^- 
ous*as  a  loaded  revolver  in  the  hands  of  a  child. 
There  are  no  tools  used  in  a  foundry  that  are  more 
responsible  for  bad  casting  than  the  rammer  and 
swab.  '*  Bring  me  that  rammer,"  yells  the  moulder 
to  his  hdper,  and  when  he  gets  it  he  uses  it 
lustUy.  "Bring  me  that  swab  pot."  He  gets  it, 
and  on  goes  the  water,  plenty  of  it  too.  What's 
the  use  of  being  af  rdd  or  water  ? 

Around  comes  the  ladle,  and  out  of  the  ladle  into 
th^  basin  goes  the  iron.  From  the  basin  up  to  the 
roof  it  flies,  the  men  let  go  the  ladle  and  run  to  the 
comers  to  see  if  they  are  burned ;  then  they  will  sit 
down  and  think  of  the  moulder  and  his  swab  pot 
and  rammer.  When  a  good  moulder,  or  one  that 
thinks  he  is,  loses  a  casting  on  account  of  his  basin, 
he  shodd  never  blame  any  one  but  himself ;  for  he 
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stick*  Of  gaJles  he  waiyU,  H  A  moulder  ovdar*  a 
runiLBr  or  gate  ttUk  noAdt  witiiflAt  lift^g  oaa  to 
g«i  tlia  fifft^iOHi.  ha  iriU  hwdly  erar  he  Mtitfted 
with  tt  la  thinking  ot  the  auzaher  and  aise  of 
nmner  or  gata  aUoks  ior  a  noold*  thena  are  muiy 
pointB- that. should  he  oozieidaeed*  The  fiat  is  the 
weight  of  the  oastingi,  and  whether  it  ehould  he 
{K>ored  fast  or  tiow*  Tha  Baooadt  ^^  ^ona  of  it, 
and  whether  its  proportions  are  haayy  or  light. 
Tha  thiadi  iduit  tnwf  leetfira  <A  oMtal  will  the 
maold  require  to  ha  poorad  with;  wiU  it.  be  run 
irom  the  bottom  or  from  tha  top  of  tha  mould ;. and 
also  tha  height  of^tha  haaia  above  the  mould. 

As  a  gvieral  thing,  tha  feeler  a  mould  ean  he 
poured  with,  aafefy  to  all  of  its  pvta,  tha  bettor  it 
IS.  It  is  not  always  ihm  fMigM  of  a  oastiog  that 
deoidee  whether  tha  anuMr  aad  gate  eticlasahonld  be 
laige  or  smaU,  to  pour  the  mmild  fast  ar  slow. 
The  ooBsmon,  old  styla  grate-bars  that  have  thin 
openings  or  cores  in  t«mi»  ia  a  «ood  aaampla  ta 
show  whj  soma  moulds  require  io  ha  poured  tiow* 

Many  very  good  moulders  have  worked  on  tUs  i 
class  of  oasungSt  and  hase  hoaa  aatonished  at  theisi 
lack  of  suocess  in  making  good  ones*  A  gnate-bar, 
or  any  mould  tha^  has  amuJarttun  ^xeeo  saaAiOores 
in  it,  should  be  poured  with  hot  iron,  and  slow. 
Pouring  them  slow  gives  tiie  gases  and  eteam  in 
the  sand  a  chanoe  to  escape  through  the  Teats,  and 
tha  iron  being  hot  will  easily  run  levels  aod  not  pile 
up  higher  nearer  to  tlra  gates  than  in  dtstaat  por- 
tions of  the  mould,  as  diul  iron,  will  genarsUy  do, 
thereby  causing  Uun  bodies  of  sand  to  be  displaced. 
Hot  iron  will  also  admit  of  the  pouring  of  such 
moulds  slow  without  dsnger  of  the  oasttngs  bein^ 
cold  shut. 

Moulds  haling  thin,  dry  eand  cores  in  them, 
shocUd  often  be  p'mred  hot  and  slow  for  the  reasons 
abova  stated.  Very  hoary  esstiags  tikat  hare  no 
dangerous  diy  or  green  cores  in  them,  should  hare 
large  muners  and  gf^tM  so  as  to  admit  of  tha  iron 
being  poured  doU  aod  fast,  and  tha  same  with  any 
moulds  that  the  copes  would  easily  draw  down. 

There  are  also  large  and  small  moulds  that 
re^re  hot  iron  poured  in  them  fast,  in  order 
to  oaTe  all  the  parts  run  and  not  be  cold  shut. 

Again,  there  are  some  moulds  that  require  the 
liquid  iron  to  be  forced  into  them  as  fast  as  possible, 
for  which  high  heads  or  basins  should  be  made. 
GistiugSy  such  as  cylinder  or  pipe-shaped  moulds, 
that  arecMt  vertioally,  should  have  larger  runners 
and  gates  where  they  are  poured  alto^ther  from 
the  bottooi  than  where  they  are  poured  from  tha 
topi  by  dropping  tha  metal  down,  as  when  tha  iron 
is  all  pourad  from  the  bottom  it  gats  duller  aa  it 
risw  up  in  the  mould.  Many  timee  sooh  moulds 
poured  from  tha  bottom  and  top  also,  so  as  to  avoid 
haying  any  trouble  from  dull  and  duty  irou  in  the 
upper  portions  of  the  casUng*  As  regards  the 
m&iag  c^  diffiBrent  forms  of  gates,  runners,  and 
basins,  &e  interested  readers  wilt  perhaps  remember 
some  that  haye  been  published,  while  others  that 
are  to  follow  will  illustrate  some  of  tiie  different 
ways  of  pouring  castings. 


Now  pat  oa  two  Ocotb  oeUa  instead  of  one. 
Immediately  bubbles  of  ^aa  rise  irom  both  plates. 
The  dackaniB^  of  the  +  plata  shows  that  some 
peroxide  is  bemfls  formed,  and  in  a  few  seconds  a 
discharge  current  can  be  obtained  from  the  two 
little  plates  sufficient  to  ring  a  bell*  It  diea  awi^ 
yonr  n^iidly,  howevsr,  and  requires  a  fresh  appU- 
cation  of  tiie  current  to  resuscitate  it. 

Ona  may  nota  in  passing  that  it  wsa  by  no  means 
"  \or  erea  helpful,  to  the  success  of  this 


SLBOTRIOAL   AOCTTMUL^TOBS.    OB 
SBCOHDABY  BATTEBIBS-* 

^y  Prof.  Olivbb  J.  Lod^b,  D.So. 

(Oontimud  fram^poffe  421.) 

SO.  far  we  have  only  considered  in  the  roughest 
and  broadest  manner  the  chemical  action  going 
on in>a  PiauU?  or  Faure  cell;  but  to  understand  aU 
tiie  details  of  their  behayiour  it  is  necessary  to  in- 
yestigate  these  actions  yery  closely.  In  this  study 
we  shall  be  greatly  assisted  by  an  ezeellent  memour 
of  Messrs.  QUdstone  aYid  Tribe,  which  is  to  be 
found  in  Nature.  January  6th  and  March  16th,  in 
the  EUatrician,  Marclr  25lh,  aad  doubtless  also  in 
other  places.  A  letter  of  Professor  A.  S.  Her- 
schel,  iiL  Nature,  February  16th,  U  also  of  great 
'taterasU 

As  a  preliminary,  the  reader  is  reoommeaded  to 
try  a  few  experimento  witii  two  simple  lead  plates, 
say  about  the  size  of  a  finger.  Scrape  them  both 
bnght,  and  immerse  them  in  ordinary  dilute  sulf 


permit  either  of  them  to  be  withdrawn  and  re- 
i^erted  easily  without  disarranging  the  wicee. 

First  connect  them  with  &  single  Oroye  osll,  and 
yon  will  see  a  few  minute  buUi>les  of  bydrogenxise 
from  the  plate  connected  with  the  sine,  whue  that 
comiected  with  the  platinum  ii  sk)^  ooated  with 
a  white  crust  of  Pb60|.  In  about  a  minute  the 
cusrant  will  be  yery  much  weaker,  aad  no  bubbles 
will  be  noticed,  and  presently  all  action  nearly 
ceases.  The  discharge  current  which  can  bo  ob- 
tained is  exeeediogly  weak  and  practieally  ml.  No 

1^^  ^  formed  with  the  BMP  of  one  Uroye, 

is  well  known,  ia  unable  to  decompose 


*  From  the  Engxneer, 


second  experisueat  tiiai  the  firet  should  haya  pre* 
cededit.  If  two  cells  aia  joined  up  at  onca  to  tha 
cleaajp]ate%  withoat  first  ologging  one  of  them  up 
with  rbSOi,  the  same  thinga  ^  oa  and  parh^ 
rather  mora  easily.  If  a  preliminary  ooat  of  sul- 
phate-has been  allowed  to  lorm  for  itloog  time  it 
exerts  quite  a  serious  ologging  aotion,  by  reason 
of  its  want  of  oonducting  power. 

Another  experiment  of  Uladstone  and  Tribe^s  is 
this  :  Immene  the  plates  in  plain  yrater—or  salt 
and  water-^and  act  upon  them  with  twenty  Oroyes 
if  you  like;  no  peroxide  will  be  formed,  bub  only 
hydrated  protomde^  whioh  cef  usee  to  giye  an  appre*> 
ciahle.aounterifanrreutw 

Ona  mora  expariment-^his  time  P4ofes8Qr  Hjer« 
Bchel's.  Haying  charged  the  two  lead  plates  with 
aocMuple  of  Groyei  properly,  ramoye  the  hydros 
genised  plate,  insert  m  its  plaice  a  bit  of  clean  lead, 
and  try  for  the  discharge  current.  It  is  yery  weak 
and  can  scarcely  ring  a  bell.  Bemoye  the  clean 
and  replace  tha  hydrogenised  lead,  and  a  strong 
bell-ringing- current  is  abramed  for  a  few  seconds ; 
but  it  stops  suddenly.  Why  does  it  stop  suddenly  ? 
Modify  tha  experiment  by  immersing  only  half  the 
chaargad  sutfaoa  of  the  plates  when  you  are  going 
to  discharge,  and  as  soon  as  the  bell  stops  depress 
one  of  the  plates  more  so  as  to  bring  a  fresh aunaoe 
in^  action.  It  will  be  found  on  depressing  the  + 
plate  that  a  fresh  surface  of  peroxide  does  no  good, 
showing  that  that  is  not  what  is  exhausted ;  but  a 
fresh  surface  of  hydrogenised  lead  ^i.e.,  depressing 
the  —  plate)  rings  the  bell  again  instantly.  The 
carreat  atop%  therefore,  as  soon  as  iha  hydrogea  is 
exhausted.  It  is  aot  ooirect  to  say  tha  current 
stops  though,  but  it  is  suddenly  ax^  seriously 
weakened ;  clean  lead  and  peroxide  da  not  giye  a 
p^wedul  £IMF ;  thei  carreat<  from  oleaa  lead  aad 
hydrogenised  leadas  nearly  as  strong  ia  tha  opposite 
dtreotiDn. 

A  fuxthev  exparimant  ia*  inatoootiye*  Hhving 
penuddised  a  leaa  platey  insevt  it  ia*  heahar  of  aoia 
moppositioa  to  a.plato  of  platioum,  and^sonnact 
them  both  with  a  galyaaometer.  It  will  be  found 
thatliie  carreat  sets  out  from  the  I^mI,  showing 
that  eyeu'platiaunLis  elaetfo-poeiliya'  to  peroxide 
of  lead.  11.  tha  platinum  haabaan  alloyed  with 
hydrogen  the  current  is  strong,  bulif  itis  dean  the 
ouneatiis  atiUfsiroeplihle  witaont  a  yery  delicate 
g|ilyaaomater« 

If  instead  of  iiydrogeniaed  lead  watvy.zino,  we 
shall  find  a  staoni^  *GUfraat ;  and  it'  ai^ears  that 
hydrogenised  leadiand  aiae  are  almost  oqaal  to  one 
aaothnr  at  first,  tfaaogk  tha  hydrogen  gate  ex- 
hausted, while  tha  zinc  does  not.  DoubtlMS  amal- 
gamated zinc  keeps  itself  permanently  coated  with 
a  Jayae  of  hy  dsagso.  Amalgamatmg  metals  seems 
to  make  the  layer  of  hydrogen  adhere  better,  and 
eyen  amalgamated  copper  acts  extremely  weU  if  it 
has  been  charged  with  hydrogen.  Indeed,  as  long 
as  the  hydrygea  lasts,  it  is  scarcely  iafeiior  to  zinc 
or  hydrogeaissd  lead.  A  curious  thing,  howeyer. 
is  that  eleaa  copper  opposed  to  peroxida  of  lead 
giyes  a.bell-iingmg  current  mucm  stronger  than 
clean  lead»  aad  neatly  as  strong  as  hydz^Sgenised 
lead  does.  'Hiis,  of  coarae,  is  tha  fonndanonof 
button's  oeU. 

All  thasa  experimeats  show  the  highi  yalae  of 
peroxide  of  lead  as  the  eleotro-ne^atiye  eleaieat  of 
a  cell.  ParoKide  of  maagaaasa  is  yei^  goad,  but 
paroaida  of  lead  beats  ayeiything  with  which  I  am 
acquainted,  Inorder  that  any  of  these  oxides  may 
act  iB.thia  way,  it  is  of  ooursaaacesaary  for  them  to 
be  in  good  metaUio  eoataot  with  tha  elaetroda,  eo 
as  to  form  its  real  surface. 

We  can  f  Qiihar  learn  from  the  first  three  experi- 
ments that  aarojdda  is  not  formed  on  the  +  plate 
nntil  thera  ts  a  yisibleayolution  of  oxy i^ea  ^ ;  and 
one  becoukaaaonyinced  that  its  formataoais  due  to 
some  secondary  action. 

The  actiou  is  probablrthis:  Of  ^a  SO4  liberated 
against  tha'-f  plata,  seaia'aombiaea  with  it,  form- 
ing PbSOi ;  bat  tha  whole  is  not  thus  consumed, 
if  itislibesated  sufficiently  fast,  and  the  rest  de- 
composes the  water,  liberatmg  oxygen,  and  forming 
free  sulphuric  aoid.  Of  the  oxygen  atoms  so 
liberated,  some  unite  into  molecules  of  oxvgen, 
othara  into  moleoulea  of  aaooa ;  aad  perhaps  all  this 
escapes  as  gas.  But  another-  portion  liberated  in 
contact  with  PbSO,.  aoti'  upim  it  thus :  O  4-  Pb 
SO|  +  HiO  =  PoOt  -¥  HtS04,  making  some 
more  sulphuric  aeid  aad  also  peroxide  of  lead. 
Another  portioa  of  ai^gen  may  ysry  likely  attack 
tha  lead  itself  la  its  oaBaent  stotey  pecoxidising  it 
dir«otly ;  and  perhaps  itia  tha  oeoae  which  isaotiye 
in  this  manner. 

It  is  theiafare  aot  easy  to  say  exactly  wh&t  goes 
on  at  tha  +  plate,  though  the  hsoadfaote  are  these 
—that  some  sulphate  of  lead  is  oertainly  formed, 
1  being  yisibly  white ;  that  as  toon  as  oxygen  gas  is 


Hbezated  some  peroxide  is  formed ;  that  some  of 
ttus  peroxide  ia  in  sudi  dose  condnoiiBg  oontaot 
with  the  lead  plate— see  aboye— as  to  jnstiljr  tha 
belief  that  it  is  formed  by  direct  oxsdatioo ;  that 
the  sulphate  of  lead  itself  gets  ^tlmsctaly.  ^augh 
slowly,  peroxidised;  and  as  sulnhataaf  lead  is  a 
non-conductor  it  canozJy  be  acted  on  by  aecomdaiy 
action,  as  explained. 

At  the  —  plate  nothing  particular  goea  on»  Hy» 
drogen  is  Hberatod  against  it,  and  partly  diaga  to 
it,  but  mostly  escapes  as  ^as.  If  the  cleaa  lead 
surface  has  stood  in  the  aad  a  short'  time  beforo 
oharging,  it  will  load  itseU  yery  slightly  with 
PbSOi ;  but  this  substance  dees  aot  appear  to  be 
easily  reduced  by  tha  hydroaan,  aad  it  is  saea  to 
fhU /nff  as  a  fhiat  white  filmy  «e808Bdi<«4 


BBBHNAirS  TOBPEDO. 

THIS  torpedo  has  been  in  procesa  of  msnufae* 
ture  and  improyement  for  aoma  oonsiderabia 
time  at  Melbourne,  partiy  under  the  auspioes  aoad 
widi  the  assistance  of  the  Tictorian  Goyecaaiaat. 
The  iayeatioa  hae  been  pateated  ia  T^lagland  aad 
the  Gokmies^  but  it  was  not  ooaeiderad  poUtto-to 
exhibit  it  at  the  late  Mtlbouraa  Bxhibitko,  penA- 
iag  tha  negotiations  with  tha  Britirii  Qoyutamenfct 
It  is  difflonlt  to  ooayey  a  clear  idea  of  aaols  a 
machine  aa  a  looomotiya  torpedo  to  tha  gesflcal 
render  without  the  aid  of  skeushes ;  bat  aompaiad 
with  the  Whitehead,  Fiume,  or  the  Woolwiah 
Boyal  Laboratory  patterns,  the  Brennaa  is  aimpU- 
cit^  itself.  Its  mottye  power  is  notcompresaed  air, 
neither  is  it  eontained  in  the  body  of  tha  t(»pedo. 
1V>  propel  tha  weapon  through  the  water  at  aspoad 
of  from  15  kaots  to  20  knots  an  hour  for  1.000 
yards,  a  aepajtate  engine,  or  at  least  a  special  eom- 
nectkm  with  aa  existing  oae,  is  neaessaiy.  Has 
engine  driyes  twa  drcvns,  about  3ft«  in  djiamatar, 
with  a  yelooity  at  their  peripheriaa  of  100ft.  par 
second.  Their  duty  ia  to  wind  in  two  fine  steal 
wires  No.  18  gauge,  the  same  aa  used  in  the  de^p- 
sea  sounding  apparatus  of  Sir  William  Thomeon. 
Hie  rapid  uncoUiog  of  these  wires  from  two  small 
correspooiding  reels- in  tha  belly  of  the  fish  imparts 
to  tbeaa,  as  may  readily  be  eonoeiyad,  aneatramely 
high  yaloeity.  Tha  reela  are  conneoted  with  tha 
shaftsof  the  two  pvopeUara  which  dri?a  tha  tov- 
pedo  tfarcDgk  tha  water.  The  prapellera  wack,  aa 
has  loag  bean  known  to^  ba  aaoewary  to  ioaaxa 
straight  ruaning,  in  opposite  direotious.aBd  both 
in  one  line,  the  shaft  of  oae  being  hollow  and  ooa* 
taiuiBg  tha  shaft  of  the  other.  At  first  sight  it 
would  seem  as  if  hauling  a  torpedo  backward  by 
two  wires  was  a  sufficiently  curious  way  of  speed- 
ily it  **  full  speed  a- head,'*  but  it  is  f oandin  ama- 
ticathat  tiie  amoimt  of  '^drag"  ia  eo  amsiU,  aa 
compecad  with' the  power  atilised  inapinnmg  tha 
reals  thaligiyamatioa  to  thoptopaUen«  sbattt  a^a^ 
be  left  out  of  caloalatioa  altogether.  Thaateex- 
ii^^gaar  oi  the  Breanaa.ia  a  moatiagenioua  ooa«- 
triyanoe,  whareby  tha  relatiya  yelooitiea  of  tha  two 
driying  drama,  luid  conaequently  of  tha  two  pro* 
pollers,  can  be  yariad  at  any  momenta  Tha  pec- 
pendicuUur  rudder,  whioh  is  maryellously  sensitiye, 
isreaoted  on  by  the  screws,  and  ih  this  way  tha 
torpedo  may  be  made  to  foUow  as  tortuous  a  path 
as  a  figure-skater.  The  course  the  torpedo  ta 
taking  u  indsaated  to  tha  operator  by  a  slight  steel 
telssoopio  mast  carrying  a  pennon,  which,  whaa 
not  in  use,  is  folded  along  the  back  of  tha 
torpedo. 


FIAHELBSS  COMBUSTION. 

A  T  the  soiree  of  the  Society  of  Ohemical  Industry 


-.-.  at  Ovens  OoUega,  on  Thursdaj^t  » 
tueory  of  combustion  was  practit&lly  iUustratad 
by  Mr.  Thomas  Fletcher,  of  Warrington.  Mr. 
Jacob  Reese,  theinyentorof  the  Eeese  fusing  diiot 
has  stated  his  belief  that  if  it  were  possible  to 
produce  combustion  without  fiame,  the  tempera* 
tore  and  duty  obtained  from  any  fuel  would  ba 
enormously  increased.  It  has  remained  for  Mr. 
Fletcher  to  not  only  proye  the  possibility  of  flama* 
less  combustioo  in  more  than  one  form,  but  also 
to  demonstrate  practically  the  enormously  higb 
temperatures  whioh  can  be  obtained  by  thismeaas. 
Taking  a  ball  of  iron  wire  about  thiae  pounds  ia 
weight,  Mr.  Fletcher  placed  it  on  a  idab  of  ftra«> 
clay,  and  directiog  a  blowpipe  flame  on  it  for  a 
few  seconds  he  suddenly  blew  the  flame  out.  The 
temperature  increased  so  rapidly  that  in  a  few 
sesonda  tha  wrought  iron  fused  and  ran  Into  drops, 
aj[id  this  temperature  was  steadily  maintained. 
The  room  was  darkened,  but  the  closest  extmina*> 
tion  did  not  show  a  trace  of  fl&me,  although  tha 
fact  that  the  gas  was  boming  was  prayed  oy  re- 
peatedly relighting  and  exttnguisbing  il^  The 
same  experiment  was  repeated  la  another  form  by 
direotiog  the  fiiimelefs  heat  into  a  small 'fire-day 
chatabdr,  in  which  a  refractory  day  crucible,  made 
speoiaUy  for  nickel  m«ltiug.  was  partiiUy  fused 
aud  worked  into  a  ball  like  sof^  putty,  the  sides  of 
the  fire-Hilay  chamber  being  at  the  same  tbna  ftisad. 
The  heat  was  so  tremendous  that  the  blowpipe 
Uboratory,  iridoh  was  giyan  up  to  Mr.  Fiatttsc 


Jtot  21,  188S. 


MOtUSR  WBOHAWtO  AND  WOSLP  Qg  afSmOKi  So.  904 


445 


for  the  eyening,  was  mnoh  too  hot  to  1m  ag|3ee%ble, 
in  roite  of  open  windows  and  ▼entiUion.  9ow 
te  this  dfaMoreiy  oaa  be  ntfllsod  remains  to  be 
seeA ;  bnt  it  wonbl  appear  that  the  presence  of  { 
flame,  usually  oousidered  to  be  a  sigii  of  combos- « 
tion,  is  leaBr  an  indioation  of  imperf eet  results, 
and  the  beat  dutr  is  to  be  obtained  onlj  ^heni 
flame  is  totallj  absent,  it  is  certain  thi^t  such' 
temperatniffs  as  obtained  br  Hr.  71et<dier  without 
flama  hare  nerer  prerionsljr  been  obtfJAed  with 
the  fnel  used,  which  was  nothing  more  than  a 
tmall  gas  svpply  for  a  iin.  pii^,  assisted  by  an 
air-bkiQt* 


SaMS  FMSIB£B  fMWKCXS  OF  BBEOE 
IK  GOMFninO  TEX  AOE  OF 
FOSSILS. 

INapaper  on  the  ^Uadt  of  the  Iknnit Tribes 
•m  the  AlwlBa  Ooast,**  eoatriboted  to  tha 
Amiriem  NtHuNOUt  by  Ivan  Pelro£f,  the  writar 
giveS'Soma  evidence  4kat  efrast  in  oonpntiBg  geo< 
Sogiealtime.  aad  in  regkoningthe  age  of  taik, 
may  be  eaBHyaadethrooghaaimpeifeotaemBttnt- 
aneewiththeeapabllilies  of  natmalfttioes.  Mr 
Pstrofl  wae  eompeMed  to  veside  f ov  some  montha 
in  Alaaka,  in  thai  seelion  whsM  the  Innnit  and 
Tblinket  tribee  meet,  and  he  formed  a  theory  thati 
the  Inanita  are  comparatively  leeent  immi|^rants. 
An  argnmeat  in  f  aronr  of  the  view  'that  the 
Innnits  spread  over  the  Alaska  coast  may  perhaps 
be  found  in  the  existence  of  a  branch  of  this  tribe 
on  the  Aleutian  islands.  I  f  oUy  agree,  says  Mr, 
.Ball,  that thetheory of       '       ' 


Petroff,  with  Mk.  iMii,  tnat  tnemeory  of  an 

inflox  of  popi^Btioo  over  the  Aleutian  chain  of 
islands  is  engralynatenable,  and  that  they  were 
peopled  from  tJMB  aast,  but  I  do  not  think  that  this 
miction  took  <pkioe  before  the  invention  of  the 
kaiak.  Timber  eaidently  never  existed  on  these 
islands ;  the  oaly  eamvalent  being  the  drift  wood 
collected  alo«f. tha  beaches  and  promontories ;  but 
this  kind  of  mainriaJ,  waterlogged  and  sodden,  was 
entlMly  nnit  <or  ^he  manofaotoie  of  wooden 
canoes,  ovawn  for  'the  oonstructton  of  rafts,  by 
whioh^MMaaa  Mr.  Bftll  snpposas  the  early  Aleuts 
advsaini  .f— n  jijaail  tii  isbad.  The  f lequenoy  of 
gales,  the  irlalsaas  #f  eanents  and  the  width  of 
ohannds  between  tbesa^slands  would  also  prevent 
the  use  of  rafts  as  a  means  of  transportation  and 
traffic.  The  assumptioa  that  the  eaniest  inhabit* 
ants  of  the  Alsatian  islands  wece  without  a  kai&k 
or  boat  of  some  kind,  is  based  upon  researches  in 
the  shdl  heaps  of  abandoned  village  sites  on  those 
Islands;  but  a  kaiak  with  a  whalebone  or  even  a 
wooden  frame  without  its  modem  emasMnts  ef 
ivory  and  bone,  contained  no  B«teriatthat  woulc^ 
withstand  decay  and  final  abeorption«  The  skin 
covering  when  worn  out  and  unfit  lor  qse  as  each, 
was,  no  doiri^t,  then  as  now,  eut  up  into  straps  and 
patches,  or  served  as  food  in  time  of  faminei 
while  the  frame  could  be  utilised  in  mai^ 
ways  that  would  4eave  no  tsaee  behind.  The  mere 
absence  ftom  the  low«r  strata  of  shell  faMps 
of  anything  pomtiog  to  the  existence  of  thekaw. 
can  scarcely  DO  eonsideNd  as  proof  eomeLuslve  of 
its  non-existence.  My  pereonal  obsermtions  have 
led  me  to  believe  that  the  remains  of  forme' 
villages  and  dwellings  found  on  the  Aleutian 
Islaxids  and  on  the  eentioental  coast  of  Ahska,  are 
not  of  the  antiquity  ascribed  to  them.  Wherever 
I  had  the  opportunity  to  observe  such  localities  at 
bng  intervsls  of  time,  I  was  aatoididied  %t  the 
rapidity  with  which  Batore  extloguisbed  the  traces 
of  man  by  a  growth  of  sphagnum  and  other  vege- 
tation, giviog  to  the  site  of  the  village  abandoned 
bat  a  few  years  every  appearauce  of  great 
antiquity. 

The  absence  of  stone  snd  bone  implements  of 
more  delicate  oonstruotion  from  the  lower  strata  of 
the  shell  heaps  can  easily  be  Attributed  to  the 
same  cause  that  explains  the  absence  of  iron  im- 
plements from  the  upper  layers  that  must  havp 
accumulated  within  historic  times.  Such  artidei 
.  were  the  product  of  much  labour,  and  oouseqaently 
too  precious  to  be  lost.  At  every  suooesstve  re- 
moval from  one  dwelling-place  to  another  all  such 
products  of  their  ingenuity  were  carefully  collected 
and  removed  by  the  ancient  Aleuts,  just  as  it  i^ 
done  now  with  regard  to  iron  by  the  natives  pi  thp 
present  day. 

On  these  treeless  Isles,  the  removal  fropi  onp 
hunting  or  fisbiog-ground  to  another  of  a  fsv 
families  or  a  community  always  involved  ^o 
transportation  of  everv  log  or  plank,  and  every 
particle  of  wood  to  be  found  about  the  place.  A^ 
an  instance  of  this  kind,  I  may  point  to  the  removfljl 
of  the  people  of  Makushin,  on  Oonalashka  Itriand, 
which  took  place  in  tho  early  part  of  the  year  1879. 
In  the  summer  of  1880,  I  yisited  the  spot  froi^ 
which  the  people  had  removed,  and  found  the 
outlines  of  every  bouse  indicated  by  a  slight  de^ 
pression  In  ^e  ground,  and  inclosed  by  low  ridges 
of  earth  covered  already  with  a  dense  growth  qf 
sphagnum  and  grasses.  Bvery  piece  of  wood  about 
the  whole  setUttnent  had  disappeared  simultane- 
ously with  the  people ;  and  I  have  no  doubt  that 
an  ea^lorer  nna^quaint^d  with  the  dnrnmstftnees 


could  dig  up  tbose  remains  wjthont  ^ding  a  scrap 
of  iron.' or  anything  indicating  their  recent  occu- 
piition  by  at  least  a  iemi-oivilfBed  peofle.  Another 
example  of  this  laqd,  and,  even  more  forcible  in 
total  absocptiop  of  all  signs  of  recent  oci^upation, 
can  be  found  on  the  island  qf  Atkha  at  the  site  of 
the  former  settlement  of  Korovinsky,  the  people  of 
which  removed  to  Nassau  on  the  other  side  of  the 
island  less  th^  fifteen  years  ago. 

In  the  settlements  rempte  fvom  the  trading 
centres  the  people  of  Jonjdt  stock  live  to-day  as 
they  did  ptobably  centuries  ago,  in  a  manner  not 
at  all  inconsistent  with  the  remains  found  in  the 
lower  strata  of  shall  heapp.  £ren  the  presence  of 
stone  and  bone  arrow  and  ifpear-heads  is  no  true 
indication  of  age.  as  th^y  are  manufactured  at  the, 
present  day,  as  I  had  an  opportunity  to  witness 
frequently  during  my  travels  in  remote  regions. 

Tne  time  required  for  the  formation  of  aso-oslled 
layer  of  **  kitchen  refuse  *'  found  under  the  sites  of 
Aisutian  or  Innuit  dwellings,  I  am  also  inolin^  to 
think  less  than  indioated  by  Mr.  Ball's  calcula- 
tions. Anybody  v^o  has  watched  a  healthy  Innuit 
family  in  the  process  of  making  a  meal  on  the 
luscious  echinus  or  sea-urohiu,  would  naturslly 


imagine  that  in  the  oourse  of  a  moqth  thoy  miehl 

ibris.    Both 

,   igtnesea- 
capadous  mouth ;  with  a  skilful  combined  action 


pile  up  a  great  quantity  of  spinous  d^l 
hands  are  kept  busy  conveying  the 


fruit  to  the 


of  teeth  and  tongue,  the  shell  is  cracked,  the  rich 
contents  extcaotod,  and  the  formifir  falls  rattling 
to  the  ground  in  a  continHous  shoirer  of  fr^- 
ments  until  the  m>al  is  oonoluded.  A  family  of 
three  or  four  adults,  and  perhaps  an  equal  number 
of  children,  will  leive  behind  &em  a  aluBll  monu- 
ment of  their  vora'-  ity  a  foot  or  eighteen  inches  in 
heisht  aftar  a  single  meal.  In  localities  in  Prince 
WiBiam  Sound,  X  had  an  ooportunity  to  examine 
the  camp-sites  of  sea-otter  hunters  on  the  coast 
contiguous  to  their  hunting  grounds.  Here  they 
Hve  almost  exclusively  upon  echinus,  clams,  and 
mussels,  which  are  consumed  raw  in  order  to  avoid 
building  fires  aud  making  smoke,  and  thereby 
drivbg  the  sensitive  sea-otter  from  the  vicinity. 
The  heaps  of  refuse  created  under  such  oiroum* 
stances  during  a  single  season  were  truly  astonishing 
in  size.  They  will  surely  mislead  the  ingenious 
calculator  of  Uie  antiquities  of  shell  heaps  a  tlyposand 
years  hence. 

On  tha  coast  of  Cook*s  inlet  I  have  observed 
other  iustanods  of  the  rapid  traufl/orm^ion  of 
dwelling  sites. 

In  the  year  1869,  I  erected  a  substantiU  log- 
house  in  the  vicinity  of  the  viUtige  of  Chkitnk.  I 
visited  the  spot  last  summer  and  discovered  nothing 
but  faint  Unes  of  the  fouudaUon  of  my  house 
indicated  by  low  ridges  overgrown  with  mosses 
and  grasses,  and  two  young  spruce  trees  growing 
up  from  tlie  spot  where  ^  my  fireplaoe  had  been 
located.  In  the  same  locality,  at  the  mouth  of  tho 
Kakou  or  Keuai  river,  the  rerpains  of  the  first  log 
building  erected  there  by  the  Russians  hi  1789,  oaq 
now  be  seen  protruding  from  the  almost  perpen- 
dici^lar  river  bank  15ft.  or  20ft.  und^  the  preset 
surface. 

As  an  instance  of  the  rapidity  with  which  the 
tides  of  this  region  wfll  change  outlines  of  coast 
and  other  landmarks,  I  may  cite  an  observation 
made  by  me  during  my  stay  on  Kuohek  Island  last 
summer.  At  a  short  distaooe  from  tSie  settlemmii 
there  v^as  a  cave  in  a  rocky  cUi!  situated  about  th^eo 
or  four  feet  above  high-water  mark.  I  visited  the 
place  frequently,  as  it  afforded  a  view  over  the 
approaches  to  the  harbour.  About  the  odddle  of 
June  an  eclipse  of  tiie  moon  occurred  when  it  was 
full  .or  nearly  so,  causing  tidal  commotion  of  un- 
usual ^tent  and  violence.  Wben  I  visited  my 
cayo  on  the  day  following  the  edifMe,  I  found  it 
almost  filled  with  shiugles  and  debris.  This  cave 
was  situated  at  about  the  same  height  above  the 
water  as  the  cave  of  Amaknak,  from  which  Mr. 
Ball  extracted  such  volumioous  information  as  to 
the  antiquity  of  strata  of  refuse  found  therein.  I 
cite  these  instances  only  for  the  purpose  of  showing 
that  it  is  not  safe  to  ascribe  great  age  to  any  and 
all  accumulations  of  debris  fouqd  on  the  cofst  of 
Alaska,  and  also  as  a  support  for  my  theory  of  a 
general  Innuit  migration  along  the  coast  at  a  com- 
paratively recent  period,  subsequent  to  the 
myention  of  the  kaiak  or  a  similar  s^uctuce. 


WHIT  ;S  SLEOnUCITT  7 

ASKS  Ool.  J.  B.  ShakespearaintheJg^M^rMMM}, 
and  then  oontiBua^^To  this  queaUea  I 
have^failed  to  see  given  any  reliable  answer,  and 
my  suggestion  may  be  equally  uasatisfaetory. 
However,  when  endeavouring  to  solva  a  law  pf 
natnie,  my  expeiience  tells  me  to  inqolie  into  aajd 
search  it  out  from  the  mmplesi  form  known  to  us 
jn  daily  life.  We  k«ow  eleo^rieitf  i$  psedueed  to 
OUT  senses  in  one  of  twO' wave— either  meehanifntl 
— i.e.,  by  fcktion,  or  aheroieal,  i.e.,  by  the  ooaeier- 
sionof  some  sorts  of  matter  into>other  sorts.  I 
submit  that,  as  eleotrieity  is  oommon  to  all  thiqgf, 
its  meehanieal  produetion  has  ^reoedenoe  of  the 
efaeaiical,  vid  that  the  eleetMtyin  things  partakfa 


of  the  principle  of  "  storage."  We  only  know 
things  by  wliat  they  do.  BeajcingB  heat  by  frio- 
tionfi  dontaet  to  a  v^iy  high  and  even  viilUa 
temperature.  Two  rapidly  revolvi^  disfs,  not  la 
contact,  but  so  close  togeliier  aa  to  admit  only  af 
an  air-spaee  betwMQ  them,  develop  electifcity 
quickly  and  ii^  a  meet  poweifal  loam  from  the 
rubbing  together  of  the  nu^leoutef  of  airbetweep 
thedises. 

Let  ^9  BOW  obMTve  that  the  wodd-  roik  roaiii 
itself  at  tbe  rate  of  1,000  miles  aa  h9ur,  and 
travels  round  the  siyi  at  the  rate  ol  6,500  milsa  an 
hou)r,  the  at}noephere  travelHpg  w>tti  it.  la  it  n^ 
a  fact  thftt  our  planet^  syst^  works  from  aait 
to  west  hj  the  south,  a^^  that  our  wotld  revolve 
from  weal  to  east?  8«re|y  wKh  fuch  motioa 
there  must  be  a  '*slip''  producing  friction  and 
eleotrieity.  If  there  is  a  *^^,*'  ^  electBioify 
would  bean  effect  ot  N^tare^s  laws  of  frfetidn; 
but  whether  th^t  friction  pi^odnees  it  cU  novo,  or 
stimidates  It  into  action  from  a  latent  state.  J,  ap 
not  prepared  to  say,  but  prefer  the  Matter-  tamy. 
If  it  is  a'**primary,"  there  is  no  use  in  aMing 
**WhatiseIeati«eltyF^'  but  we  may^-*WhiUQ 
is  its  source  r 


fVIKtimX  B00B-FA8TBOTSB. 

APOOKBT  device  fosaeonring  doois,  that  €«n 
beattaahedjh)any  door  rapidly  Without. any 
implements,  has  been,  patented  by  Mr.  ChariM  A. 
Crongeyer,  of  Bftroit,  ^ayne  county,  M^ 
U4S.iL.  A  metal  stop.is  provided  at  one  end  wuih 
a  flat  hook,  and  a  xod  is  pivoted  to  i\B  opposite 
end,  and  tha  ontec  end  ol  the  rod  is  serew-threi^ded. 
A  Uohaped  piece,  whose  shanks  are  of  unequal 
length,  haaan  aperture  in  its  curved  middle  p»rt 
through  whieb  tne  rod  passes  in  sn^h  a  manner 
that  the  ends  of  the  shanks  of  the  U-sh»ped  pu»ce 
projeet  toward  the  hooked  end  of  the  strip.  Thia 
pleoe  ia  ^eourod  in  any  dosired  position  on  th^  rod 
by  a  millisd  ant  sorewad  on  the  outer  end  of  the  rod. 
l!he  ends  of  the  shanks  have  a  flat  smooth  surfaoe 
to  rest  against  the  sasfaoe  of  the  door  and  fram^. 
Thaahortshaak  is  adapted  to  rest  against  aiQOuld- 
ing  or  casing,  and  is  provided  with  a  swingiogtog 
of  such  lea^  that  wiien  it  is  swung  o^&tward  its 
end  will  be  flush  with  the  end  of  tha  ling  shan^ 
When  used,  the  hook  of  the  metal  strip  is  placed 
against  the  jamb  of  the  door,  and  the  U-shap#d. 
paeeeis  turned  in  such  a  manner  as  to  permit  the 
elosing  of  the  door,  and  when  the  door  is  closed  the 
hook  IS  ioroed  inJU>  the  wood  of  the  jamb.  The 
pisee  is  than  tamed  so  that  the  long  8hi»nk  will  rest 
against  the  anrfaoe  of  tha  door.  The  device  does 
not  mar  the  Aoor  and  keeps  it  locked  perfeotly, 
and  is  applicable  to  doors  of  any  thickneis,  9»a 
with  litt£s  or  no  trouble. 


BEGJSIIT  ADTAB CES  IS  PHOTO- 
GEAPHY-I* 

By  Capt.  Abjiby,  E.E.,  FJt.S. 

rr\HE  first  germ  of  photogjraphv  was  when 
J  Soheele  investigated  the  actionof light  on  silver 
Ohioride,  and  fou^d  that  it  discoloured  it.  It  was 
aabsequently  found  that  this  discolouratiDU  of  the 
chloride  was  dne  to  a  liberation  of  chloiioe  from 
the  chloride  of  silver.  In  1S02,  eighty  years  ago, 
Wedgwood  read  a  paper  before  the  Boy  id  Institu- 
tion, in  which  he  described  a  meth3d  of  taking 
profiles,  and  also  copying  painted  pictures,  by 
meiAS  of  what  we  should  now  call  photography. 
These  nrofil^  were  taken  on  paper  w^ahedover 
with  silver  nitrate.  In  other  woid3,  the  profile  of 
thepei;»on  to  be  portrayed  was  thrown  against 
sensitised  paper,  in  a  strong  li^ht,  and  tho  outhne 
was  photographed  or  mfide  .visible  by  the  stcqng 
light  acting  outside  the  profile.  Of  course,  it  pro- 
duced a  white  ivofile  on  a  black  background. 
About  the  CAme  time  that  Wedgwood  read  this 
paper,  Sir  Humphrey  Bavy  was  practising  this 
process,  apd   he  found  th^t  sdrer  chloride  was 

g referable  to  silver  nitrate.  He  also  f oond  that  if 
e  used  white  kid  as  a  basia  of  what  I  will  call  the 
photograph,  he  got  a  stronger  impression  than  if 
he  used  simply  paper.  In  ISU,  twelve  years 
later,  Ni^poa  devoted  himself  to  studying  the 
action  of  light  upon  asphaltum,  and  he  worked  out 
a  prooess  which  up  to  this  day  is  still  used,  and 


w&ich  I  shall  not  refer  to  more  particularly  now, 
as  I  shall  hope  to  do  so  in  a  subsequent  lecture. 
He  developed  the  prooess  which  was  then  called 
heliography,  which  consisted  in  the  production  of 
a  pioture  m  bitasMin  on  a  metal  plate,  the  light 
causing  the  oxidation  of  the  bitumen  or  asphUtcun, 
and  rendaring  insolulde  or  less  soluble  those  parts, 
which  had  beenaoted  upon. 

In  1827,  Ki<^poe  came  to  England,  and  endea- 
voured to  iatroduoe-  the  results  which  he  had  ob- 
tained to  the  notice  of  the  Boyal  Societv ;  but, 
owing  to  tbo  process  being  a  secret  one,  the  com- 
munication was  not  recei^Md . 


*A  wries  of  Cantor  Leotuvts  deUreied  before  the 
Society  ef  Arts. 
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In  1824,  Duigiiexre,  a  name  to  be  remembered, 
a  French  painter,  began  dmilar  ezperimenta  in  the 
«une  difeetion.  and,  in  1629,  he  and  Ni^poe  entered 
into  paitnenhip  to  work  oat  that  which  eyentoally 
reoeited  the  name  of  photographT.  Now,  Ni^p<^ 
has  left  it  on  reeord,  that  in  hu  bitamen  pictures 
he  had  one  oonsiderable  trouble  :  he  f  onnd  that, 
instead  of  the  lines  of  an  engraying  being  repre- 
sented by  black  stains  on  the  wnite  metal,  the  fines 
were  represented  by  wliite  metal  on  black  bitn- 
men*  In  order  to  oreroome  tlus  difflorilty,  after 
ooatiog  the  sOver  plate  with  his  bitumen,  and 
derrelotying  it  by  disiolving  away  the  unaltered 
parts,  he  treated  the  metamc  silrer  plate  beneath 
with  anr  ingredient  which  he  might  choose,  and, 
amongst  o&ers,  he  has  left  on  record  that  he 
treated  it  with  iodine,  and  then  rubbed  off  the 
bitumen.  This,  in  the  case  of  an  engraving, 
would,  of  oourse,  give  dark  lines  on  a  white  back- 
ground. Here  we  have  the  first  introduction  of 
iodine  and  sUver  together. 

Now,  we  cannot  suppose  that  two  such  shrewd 
observers  as  Ni^poe  ana  Daguerre  could  have  used 
this  combination  of  iodine  and  silver  without 
Botii^igliiatitwas  altered  bv  light ;  and  I  may 
say  that  there  are  a  number  of  grave  grounds  for 
oonridering  that  this  was  really  (he  origin  of  the 
daffuerreotye  process,  which  consists,  as  you  know, 
in  the  treatment  of  a  silTsr  plate  primarily  with 
k>^e,  and  Bubsequentiv  witn  other  substances, 
to  cause  seasitiveness.  Baguerre  and  Ni«pce  must 
have  notioed  the  alteration  by  light  in  ine  siver 
iodide  which  they  had  formed  on  the  silver  plate, 
but  up  to  that  time  of  which  I  am  talking,  they 
had  not  discovered  the  secret  of  whnX  we  now  call 
development ;  and  when  we  come  to  consider  the 
early  history  of  photography,  it  is  a  most  remark- 
able fact  that  the  two  first  modes  of  development 
were  ditoorered,  if  I  may  say  so,  by  flukee.  The 
discovery  of  the  development  of  the  dsffuerrean 
image  was  as  follows  :— He,  Daguerve,  had  been 
trying  to  reduce  the  exposure  of  iodide  of  silver  in 
Older  to  get  an  ima^  in  a  reasonable  time.  In- 
stead of  ezdosing  his  plate  for  a  quarter  of  an  hour 
or  an  hour,  he  wished  to  obtain  an  image  in  one 
or  two  minutes,  which,  to  him,  would  have  been 
very  quick.  Many  months  were  passed  in  these 
apparently  fruitless  researches,  untu  one  day  he 
placed  one  of  his  iodised  plates,  which  he  had 
exposed  to  light  for  some  short  time,  in  his  chemi- 
cal cupboard.  Now,  in  that  chemical  cupboard 
were  a  variety  of  bottles  of  all  descriptions.  He 
had  worked  hard,  and  as  chemists  know,  pwfectly 
well,  when  a  man  is  working  at  research,  there  is 
usually  a  collection  of  all  sorts  of  chemicals.  He 
placed  his  daguerreotype  plate  in  the  cupboard 
over  night,  and  to  his  astomshment  next  morning 
when  he  opened  the  cupboard,  he  found  that  he 
had  a  fully  developed  da^uerrean  image.  This 
was  a  discovery  which  he  immediately  turned  to 
account.  He  exposed  other  platee,  shifting  first 
one  bottle  then  another,  and  by  this  process  of 
elimination,  at  last  he  was  able  to  find  that  it  was 
an  open  bottle  of  memury  which  hadcamedthe 
developnient  of  the  image.  This  was  really,  I 
believe,  the  true  history  of  the  daguerreo^pe 
process,  so  far  as  the  mercurial  development  was 
concerned.  It  vras  considered  a  very  snort  expo- 
sure in  those  days  if  you  sat  five  or  ten  minutes  in 
the  sunlight  to  have  four  portraits  taken.  We 
have  chained  all  that  now,  and  I  dare  say  before 
tiiis  course  of  lectures  is  over,  not  only  five  or  ten 
minutes  will  be  considered  a  long  exposure,  but 
perhaps  5-100th8  of  a  second  will  not  be  considered 
short. 

I  have  the  pleasure  to-night  of  introducing  to 
your  notice  an  old  worker  of  tiie  daguerreotype 
process,  Mr.  Sngland.  He  has  kindly  consented 
to  show  the  whole  manipulation  of  the  process 
from  beginning  to  end,  thinking  it  might  interest 
what  I  may  csll  a  juvenile  audience,  for  juvenile  I 
suppose  most  of  von  are,  as  regards  photograph; 
Mr.  England  has  left  me  to  do  the  talking,  anL. 
therefore,  I  must  do  the  best  I  can  to  expUin  the 
operations  which  will  be  gone  tiirouffh.  We  have 
a  little  box,  divided  into  two  psra,  in  one  of 
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which  is  placed  iodine,  and  in  the  other  is  placed 
what  is  called  bromide  of  lime— that  ia  to  say, 
caustic  lime  impregnated  with  bromine.  You  will 
find  that,  fi-^.  nf  01,  having  polished  it,  he  wiU 
place  the  F  Ate  over  one  of  these  apertms— over 


the  iodine  ;  the  iodine  vapour  will  be  allowed  to 
play  upon  it  a  certain  time,  and  then  he  will  shift 
the  plate  over  to  the  bromine,  and  ^ns  he 
bromises  the  silver.  He  will  finally  give  it  another 
touch  of  iodine  vapour,  and  the  plate  will  be  ready 
for  exposnre.  Mr.  England  has  taken  the  trouble 
to  polish  these  plates  beforehand,  sinee  their 
nolishing  is  one  of  the  chief  difficulties  of  the 
daguerreotype  process.  The  fact  is,  the  plates 
require  the  most  elaborate  polish,  such  as  even  a 
silversmith  can  scarcely  give  them.  One  of  these 
plates  he  wHI  now  place  over  the  iodine,  and  for 
two  minutes  allow  the  iodine  vapour  to  rise  and 
attack  the  silver.  [BIr.  England  here  explained  that 
the  first  process  is  to  bring  the  plate  to  a  deep  yellow 
colour,  by  means  of  the  iodine,  and  then  to  place 
it  over  the  bromine.]  In  the  first  place,  it  is 
necessary  to  be  able  to  seo  the  colour,  so  that  a 
reflector  is  placed  on  the  one  cide  of  the  sensitising 
box,  the  other  being  open.    By  this  artifice,  the 

Slates  may  be  viewed,  and  the  colour  of  the 
Bjgnerreotype  plate  can  be  watched,  tOl  it  has  at- 
tained a  deep  vellow  colour.  It  is  passed  on,  to  be 
acted  on  by  the  bromine,  and  that  is  continued 
until  it  attains  a  rose  colour.  It  is  a  little  difficult, 
by  artificial  light,  to  see  the  exact  colour;  this 
process  was  seldom  worked  by  artificial  light,  aod, 
therefore,  one  may  be  misled  by  false  colour. 

We  propose,  between  nB|  to  t-*  ke  adaguorreotjrpe 
picture,  xfow,  the  operation  of  sensitising  is  very 
nearly  finished.  It  has  been  troated  with  iodine, 
and  then  with  bromine,  and  now  it  is  having  a  final 
submission  to  iodine.  The  plate  Mr.  England 
prepared  has  now  been  exposed  one  minute;  Mr. 
England  is  rather  doubtful  about  the  sensitiveness 
of  the  plate ;  but  I  am  afraid,  myself,  it  is  rattier 
over-exposed.  Mr.  England  is  now  going  to 
develop  the  picture,  and  he  will  dc  so  by  the  use  of 
mercury.  He  has  here  the  origir  al  mercury  box 
with  which  he  was  accustomed  to  nanipulate.  He 
will  hang  it  against  the  wall,  a!»d  light  a  small 
spirit  lamp  under  a  bowl  of  mercury  beneath  it. 
The  mercury  fumes  will  rise  through  an  orifice  into 
the  box,  and  so  on  to  a  plate ;  he  will  watch  it 
from  time  to  timf*,  until  it  is  developed,  when  we 
will  show  it  to  you.  [A.  copy  of  an  engraving  was 
here  taken  whilst  illuminated  by  the  electric 
ligbt.] 

I  should  like  you  to  understand  exactly  what 
takes  place  in  the  dsguerreotype  plate  when  it  is 
exposed  and  developed.  On  the  surface  of  the 
plate  we  have  a  mixture  of  silver  iodide  and 
bromide,  but,  for  simplicity's  sake,  I  wiU  suppose 
that  there  is  simply  silver  iodide  on  it.  When 
light  acts  on  such  a  compound,  the  action  is  to  split 
up  the  silver  into  a  salt,  which  we  call  silver  sub- 
iodide,  and  iodine  is  liberated,  A^*  Is  s  Ags  I  +  I. 
The  iodine  is  taken  up  by  the  silver  plats  at  the 
back  of  the  sensitive  film.  To  develop  the  picture, 
mercury  vapour  is  caused  to  condense  on  the  sub- 
iodide,  and  leave  the  iodide  in  tact.  Amonsst  some 
pictures  which  Mr.  Eogland  has  kindly  brought, 
we  have  an  instantaneous  view  of  New  York 
Harbour,  taken  about  25  years  ago ;  and  I  doubt 
very  much  whether  there  are  any  wet-plate 
instantaneous  picture  equal  to  that;  from  age  it 
has  become  a  little  bit  tarnished,  but  otherwise  it 
is  a  most  perfect  picture— the  size  is  about  5in.  by 
4in.  I  have  a  transparency  taken  from  this,  and 
one  from  a  negative,  also  m  the  possession  of  Mr. 
England.  This  last  is  a  portrait  of  Baguerre, 
taken  by  himself.  This  is  interesting  as  showing 
one  of  the  very  earliest  daguerreotypes  known. 

The  next  process  is  the  Talbotype  process.  In 
Talbot's  ori^nal  process,  chloride  of  silver  formed 
the  basis,  and  from  that  sprung  our  silver  printing 
process  of  the  present  day.  But  the  ^at  improve- 
ment he  made  was  by  the  introduction  of  iooide  of 
silver.  I  may  mention  that  he  introduced  this  in 
Januarv  of  the  same  year  in  which  Daguerre  intro- 
duced the  daguerreotype  process  in  France,  namely, 
in  1839.  The  outline  of  the  talbotype  procees  is  as 
follows :— First  of  all,  he  gave  a  wash  of  nitrate  of 
silver  to  plain  paper— some  papers  answered  better 
than  others— this  ne  dried,  and  then  washed  over 
it  the  iodide  of  potassium,  so  forming  iodide  of 
silver,  then  dried  the  paper,  and  again  washed 
over  it  the  nitrate  of  silver.  Such  a  paper  was 
found  sensitive  enough  to  take  camera  pictures. 
But  how  about  the  development?  Cfuriously 
enough,  the  development  of  the  talbotype  picture 
was  discovered  in  an  independent  way  by  the  Bev. 
J.  B.  Beade.  He  was  practising  with  tiie  solar 
microscope,  and  copying  certain  objects.  One 
afternoon,  having  given  ms  paper,  which  he  had 
wadied  over  with  gallic  add,  a  short  exposure,  he 
was  obliged  to  leave  it  for  the  night ;  next  morning 
he  found  that  his  image  was  f uUy  developed.  That 
gave  him  the  idea  of  ue  development  of  what  was 
called  the  latent  image.  Talbot  introduced  this 
mode  of  development  into  the  calotype  process. 
This  calotype  process  was  the  subject  of  litigation, 
and  the  dauns  of  the  Bev.  J.  B.  Beade  to  be  l^e 
disooverer  of  the  gallic  add  development  was  dis- 
puted. I  do  not  wish  to  enter  into  the  legal 
question  as  to  who  was  the  disooverer,  my  own 
opinion  is  Mr.  Beade  should  have  the  credit  which 
belongs  to  the  disoovery.  From  the  negative 
piotuns  ao  produced,  an  unlimited  number  of 


portraits  would 
ordinary  silver- 


be  made  by  what  we  oall  tha 
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on  the  other  hsnd,  ooufd  be  only  reproduced  by 
electrotype,  and  Mr.  En^pland  has  Idadlj  lent  me 
sneh  a  reprodtntion,  which  can  be  exammed  after- 
wards. I  propose,  however,  to  show  you  bow 
Talbot  was  able  to  make  a  picture  on  paper.  I  in* 
tended  to  have  taken  a  camera  picture  by  tb« 
process,  with  tiie  aid  of  the  eleotno  light,  tmt  I 
find  it  will  take  up  too  much  time.  I  have  here  a 
negative  with  some  talbotype  paper  upon  it,  pre- 
pared as  described.  I  will  expose  this  to  the  ngbt 
from  a  bit  of  magnesium  wire,  and  then  wifl 
develop  It  in  the  wi^  in  whidi  that  development 
was  practised  in  the  old  time.  I  have  a  solution  of 
gallic  add,  wMch  I  place  in  a  little  dish,  and  with 
it  will  mixa  sdution  of  nitrate  of  sUvor  and  aeetie 
add.  The  aoetio  add  is  meant  to  retard  the  aetioti 
of  the  gallic  add,  to  prevent  tiie  reduction  of  tlM 
silver  before  tile  development  takes  place.  Ishanld 
say  the  usoal  method  of  using  the  paper  was  ■• 
fduows :— A  final  wash  of  gallio  add  and  sOw 
nitrate  was  given  it,  and  it  was  then  exposed  whilo 
damp  in  the  oamera.  This  is  what  I  mtended  to 
do,  but  the  minutes  steal  on  ns  so  very  rapidly, 
that  I  have  been  obliged  to  leave  out  the  wash  of 
gallio  add  and  silver,  and  to  give  it  a  rather  longer 
expoeure  behind  a  negative,  and  thusi  shall  pro- 
duce a  podtive  on  development  The  undeveloped 
picture  is  now  plaeed  on  this  piece  of  glass,  and 
now  I  proceed  to  develop  it.    The  glass  is  plaoed 
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on  a  stand,  and  the  light  from  the  lantern,  after 
passing  throu^^  orange  glass,  is  allowed  to 
illuminate  it.  The  lines  begin  gradually  to  appear, 
and  they  must  now  be  visible  to  you  all.  I  con- 
tinue brushing  over  the  picture  the  solution  of 
gidlic  add  and  nitrate  of  silver,  with  aoetio  add, 
and  it  beoomea  still  more  vidble.  A  paper  prooees 
is  a  most  fasdnating  process,  because  you  can 
dabble  about,  and  do  exactly  what  you  like ;  it  is 
not  like  the  gelatine  plates  of  the  present  day, 
wlUdi  yon  have  to  leave  to  come  out  mechaaioallT. 
With  paper,  if  you  want  to  bring  it  out  a  little 
better  detail  in  one  place  there,  you  oan  dab  it  out; 
and  if  you  want  to  keep  it  back,  you  oan  put  a 
littie  water  over  the  place.  There  is  no  procens 
like  the  paper  process  to  please  an  artist ;  not  that 
I  profess  to  be  an  artist,  but,  bdonging  to  tlie 
Scienceand  Art  Department,  I  have  a  sort  of  art 
instinct,  I  suppose.  I  tiiink  you  can  see  that  the 
image  is  very  fairly  out  now.  In  the  old  dm,  I 
dare  say  it  would  be  considered  passaUe  for  a 
beginner— not  that  I  am  abcainner,  because  I 
practised  it  in  India ;  but  it  is  a  long  time  ago  since 
I  did  so.  So  much,  then,  for  the  talbotype  process. 
Now,  what  is  the  meaning,  I  vrould  ask  you,  of 
that  devdopment  F  It  is  a  curious  thing  that  a  small 
exposure  to  light  should  cause  an  image  to  n.ppetr. 
I  will  ask  Mr.  Woods  to  throw  on  the  screen  some- 
thing whioh  pc^aps  will  illustrate  hew  develop- 
ment arisee.  This  morning  I  was  in  my  laboratory, 
and  I  saw  lying  on  the  bench  a  f  «el>le  negative 
which  I  had  badly  developed,  and  whioh  1  had 
fixed  with  hyposulphite  of  soda.  On  taking  it  up, 
I  found  the  salt  Imd  crystallised  over  the  surfaoem 
a  most  beautiful  manner,  and  I  do  not  think  I  could 
point  out  to  yon  anything  which  would  give  you  a 
better  idea  of  what  development  is  than  those 
crystals  whose  images  you  see  on  the  screen.  Whan 
you  have  silver  predpitated  from  a  solution  by  any 
means  whatever,  you  have  it  alwavs  in  a  orystaUine 
form,  and  as  aU  crystals  possess  polarity,  so  ayatals 
of  silver  possess  polarity ;  and  where  one  silver  par^ 
tide  is  depodted,  there  another  silver  partide  will 
depodt,  exaotiy  in  the  same  way  as  those  crystals 
of  hypo-sulpnate  of  soda  follow  one  another  in 
regular  oourse  in  those  beautiful  f eatheit.  Thoa. 
then,  I  look  upon  it  as  a  ph]rdoal  development ;  we 
have  a  crystalline  action  gomg  on  during  devel^- 
ment,  and  nothing  else.  The  iodide  m  silver  is 
altered  into  sub-iomde,  and  this,  like  the  pole  of  a 
magnet,  attracts  the  predpitating  silver,  and  fbom 
that  time,  where  the  silver  is  deposited,  other 
crystals  of  silvw  are  depodted.  That  is  what  1  caD 
phydcal  devdq^ent. 
Now,  there  is  anoth«  kind  of  deTekypment,  which 
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loiiie  call  chemioal  deyelopment ;  and  here  I  differ 
from  lome  of  mj  brethren  who  live  on  the  other 
aide  of  the  water,  in  G^ermany,  who  have  chosen  to 
name  as  chemical  development  something  quite 
different  to  what  mv  idea  is  of  chemical  develop- 
ment. I  say  chemical  development  is  only  a  develop* 
ment  whion  is  shown  by  a  change  in  the  oolonr  or 
material  of  the  substance  acted  upon,  and  not  by  a 
building- np  process,  such  as  we  have  had  before 
OS.  NoWf  1  have  something  which  I  hope  will 
show  you  what  I  mean  by  this  chemical  develop- 
ment. I  have  here  a  picture,  which  has  been 
fffinted  on  nitrate  of  uranium ;  I  am  going  to  use 
simply  silver  nitrate  for  a  developer.  1  do  not 
want  a  reducing  agent  in  the  developer  in  this 
ease,  because  the  uranic  salt  is  reduced  to  the 
uzanoui  state  by  the  action  of  the  light,  and  we 
shall  have  a  picture  formed  of  silver  oxide,  because 
the  uranoua  salt  will  reduce  the  nitrate  of  silver  to 
the  state  of  oxide,  and  that  of  itself  can  be  reduced 
afterwards  to  the  state  of  metallic  silver.  This 
paper  was  exposed,  jost  before  you  came  to  the 
lecture,  to  the  electric  h'ght  behind  a  negative. 
There  is  an  outline  of  it  now,  but  when  I  apply 
the  silver,'  you  wUl  see  that  it  springs  out  into 
vividness.  It  has  been  rather  over-exposed,  but 
this  I  do  not  mind,  as  I  merely  with,  to  illustratea 
principle.  The  whole  of  that  picture  ia  f  coned  by 
sQver  oxide  reduced  by  the  particles  of  uranium 
nitrate  which  have  been  acted  upon  by  light  and  by 
nothing  else.  The  silver  oxide  reduced  u  an  exact 
equivalent  of  the  uranium  salt  which  has  been 
altered  by  light.  That  is  what  I  call  chemical 
development,  and  I  know  no  other  meaning  for 
the  term.  It  is  impossible,  except  where  you 
have  a  change  in  a  lar^e  amount  of  the  material 
that  is  acted  upon  by  light.  I  hope  I  have  made 
you  understand  the  difference  between  this  de- 
velopment and  the  development  you  saw  just  now. 
The  jsallio  acid,  in  the  one  case,  reduces  the  silver 
solution  to  the  state  of  metallic  silver;  and,  in 
the  other  case,  the  uranous  image  itself  reduces 
it  to  the  state  of  silver  oxide;  but  still  that 
silver  oxide  was  only  equivalent  to  the  amount 
that  had  been  acted  upon  by  b'ght,  and  nothing 
more.  I  have  here  a  wet  plate  prepared.  I  dare 
sav  most  of  you  know  what  a  wet  plate  is, 
though  some  of  you  may  not  if  you  only  began 
photography  when  the  gelatine  process  came  in. 
To  such,  I  suppose,  a  wet  plate  is  as  much  a 
matter  of  novelty  as  a  daguerreotype  is  to  manv 
who  knov  what  the  collodion  process  is.  I  wiU 
ask  you  to  bear  with  mo,  however,  while  I  pro- 
duce the  picture,  because  I  want  to  shoir  you 
the  use  of  tne  electric  light.  Of  all  the  recent  aids 
to  photography,  the  electric  light  is  one  of  the  most 
powerful,  because  with  it  yuu  can  photograph  by 
night  or  by  day.  In  fact,  in  some  of  the  advertise- 
ments I  have  seen  it  stated  that  they  prefer  to  take 
portraits  by  night ;  I  do  not  know  why.  but  in  a 
country  town  I  saw  an  advertisement  in  which  they 
said  distinctly  they  preferred  to  take  photographs 
by  night,  aa  it  was  more  convenient.  [An  engrav- 
ing was  f  ocossed  on  the  camera  screen,  and  the  wet- 
plate  exposed  for  twenty  seoonds.l  A  short  expo- 
sure will  do  for- this.  liow  I  will  try  to  show  you 
the  development  on  the  screen.  You  see  a  cell 
there  with  water  in  it.  Now  I  hope  you  will  see 
the  crystalline  action  taking  place  before  you,  and 
the  image  will  be  seen  on  the  screen  gradually 
coming  out.  A.  cell  containinjif  ferrous  suphate  in 
solution,  and  a  sm-Ul  quantity  of  gladal  acetic 
acid,  is  focnssed  on  the  screen.  The  plate  of  sensi- 
tised (and  now  exposed)  ooUodioo  is  fairly  trans- 
parent. After  placing  a  piece  of  yellow  glass 
in  front  of  the  lantern,  the  plate  is  immersed  in 
the  cell,  and  the  image  is  seen  gradually  being  built 
up. 

There  is  another  mode  of  development  which  our 
friends  across  the  water  have  diosen  to  call  chemioal 
development,  though  I  cannot  agree  with  them, 
and  that  is  the  method  which  is  called  alktdine 
development.  I  dare  say  I  could  rory  rapidly 
demonstrate  that  to  you.  The  rationale  of  the 
alkaline  development  is  that  when  you  have  a 
strongly  oxidising  agent  in  the  presence  of  an  alkali 
and  a  silver  compound,  solid  or  in  splution,  tiien 
you  have  the  last  reduced  to  the  metallic  state. 
Such  an  oxidising  agent  we  have  in  the  pyrogallio 
add,  and  the  alkali  generally  used  is  ammonia. 
Now,  this  kind  of  reductioii  is  evidently  naeless 
unless  it  can  discriminate  between  a  compound 
which  has  been  acted  upon  by  light  and  one  which 
has  not.  When  pjrrogallio  acid  is  used  in  order  to 
make  this  discrimination,  or,  in  other  words,  in 
order  that  those  parts  acted  less  on  by  light  may 
alone  be  reduced,  something  more  has  to  be  added, 
which  is  usually  a  solution  of  a  bromide  of  an 
alkali.  This  restrains  the  reduction  indueing  the 
change  to  take  place  in  the  part  acted  upon  by 
light.  It  has  been  usually  said  that  alkaline  de- 
velopment is  only  available  for  bromide  of  silver, 
and  until  recently  I  dare  say  that  was  tha  case,  or 
rather  it  was  not  the  casa,  but  it  was  thought  to  be 
so.  I  hope  on  a  future  occasion  to  show  that 
iodide  of  silver  is  as  amenable  to  alkaline 
development  as  bromide  of  silver,  although 
not  so  rapidly;  and  that  chloride  of  silver 
is    very    amenable     to     alkaline     development,  I 


giving  in  fact  most  beautiful  pictures.  The  plate 
I  am  going  to  expose  now  is  a  bromo-iodide  plate. 
I  have  shown  you  this  form  of  it  pimply  because  it 
is  transparent.  I  have  here  a  negative,  and  the 
sensitive  plate  behind  it,  ready  prepsred.  Now  I 
expose  it  to  the  light  from  the  magnesium  wire  for 
a  few  seconds.  I  will  take  a  cell,  in  which  I  will 
plaoe  some  of  the  alkaline  developing  solution. 
The  pyrogallio  add  and  bromide  are  mixed,  and  to 
which  the  ammonia  is  ready  for  adding.  I  mix  a 
small  portion  of  this  latter  with  the  pyrogaUic  add 
and  bromide^the  bromide,  remember,  being  for 
restreining  purposes.  I  place  the  plate  in  the  cell, 
which  is  seen  im  f  oeus  on  the  screen.    The  picture 
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is  one  of  Mr.  England's  beautiful  statuary  studies^ 
and  you  can  see  ihe  outline  of  the  bust  gradually 
appearing.  That,  I  say,  is  another  case  of  phydcal 
development. 

Now,  I  want  to  show  you  why  I  say  it  is  physical 
development.  I  throw  on  the  screen  a  slide,  which 
is  a  picture  of  a  young  lady,  seemingly  cut  in  half, 
part  of  her  figure  being  intense,  and  part  not  in- 
tense. This  difference  in  inteoaity  was  produced 
by  exposing  a  plate  behind  a  negative,  and  then 
before  devdopment,  coating  a  portion  of  the  plate 
with  bromide  of  silver.  The  top  layer  thus  bad  no 
exposure  whatever,  and  yet  you  see  where  the  un- 
exposed film  is,  there  we  have  the  picture  very 
much  denser  than  in  the  case  where  there  was  only 
the  one  film.  This  ehows  that  here  we  have  a  case 
of  physical  development,  for  the  image  is  built  np 
from  the  film  itself,  being  partly  fed,  as  it  were, 
from  the  film  which  ha4  received  no  exposure. 
There  is  thus  crystalline  action  taking^  place  in  the 
film,  just  as  much  as  there  was  in  the  silver  reduced 
from  the  nitrate  of  silver.  I  want  you  to  under- 
stand why  I  object  to  the  words  chemical  develop- 
ment, when  we  are  talking  about  alkaline  develop- 
ment. 

There  is  another  mode  of  development  which  is 
now  very  much  in  vogue,  and  that  is  with  ferrous 
oxalate.  In  this  case  we  have  an  organic  salt  of 
iron  in  the  ferrous  state  which  is  capable  of  redu- 
cing silver  bromide,  iodide,  and  chloride,  to  the 
metallic  state,  whilst  itself  is  reduced  to  the  ferric 
state.  That  was  a  development  which  also  required 
a  restrainer.  If  I  had  had  time  there  were  several 
more  experiments  I  should  have  gone  through,  but 
I  must  omit  them.  There  is,  however,  another 
kindred  developer,  which  I  think  is  one  of  the  most 
recent  advances  in  photography,  about  which  I  am 
supposed  to  be  lecturing.  1  speak  of  it  with  great 
tenderness,  because  it  is  my  own  child.  I  have 
now  got  an  iron  developer  which  is  capable  of  being 
used  without  any  restrainer  whatever.  I  call  it 
ferrous  dtro-bxalate ;  it  is  rather  a  long  name,  and 
some  of  my  audience  may  not  understand  it,  but  I 
will  tell  you  how  it  is  made.  Ton  take  a  solution 
of  dtrate  of  potash,  and  then  you  add  ferrous 
oxalate  to  it  till  no  more  will  dissolve,  the  resulting 
compound  is  probably  dtrate  of  iron,  but  in  a 
stronger  form  than  is  usually  found,  and  much  more 
energetic  tiian  that  form  which  was  recently  re- 
commended by  Dr.  Bder,  to  whom  I  shall  have  to 
refer  more  at  length  presently.  I  propose  to  use  some 
of  that  same  paper  which  I  used  just  now.  Its  use 
for  the  purpose  I  have  in  view  is  a  novelty.  This 
paper  can  be  developed  by  the  alkaline  method,  or 
by  the  ferrous  oxalate  method,  or  by  the  ferrous 
dtro- oxalate  method ;  it  is  an  excellent  paper,  and 
was  prepared  as  I  described  about  two  years  ago  at 
the  Fhotographic  Society,  before  the  gelatine  papers 
came  into  vogue ;  it  gives  a  very  clear  picture,  and 
I  dare  say  that  you  will  also  see  that  it  gives  very 
satisfaotcSry  negativea.  I  expose  a  piece  of  the 
paper  behind  a  negative  to  the  light  of  the  magne- 
sium wire  again.  The  negative  used  in  this  case 
was  kindly  lent  me  by  Mr.  William  Bedford.  It  is 
rather  a  dense  one,  and  requires  longer  exposure 
than  I  should  have  given  to  a  thinner  negative. 
Tlie  exposure  is  now  given,  and  on  withdrawal 
from  the  frame  it  apparently  is  a  perfectly  blank 
piece  of  paper.  [The  paper  was  wetted  and  placed 
on  the  developing-stana  already  described,  and 
brudied  over  with  ferrous  citro -oxalate  without 
any  bromide  bdng  added.  The  lantern  was  covered 
with  yellow  glass,  and  the  light  of  the  disc  thrown 


on  the  paper.]  Ton  see  it  is  beginning  to  develop; 
see  how  beautifully  it  comes  out.  This,  I  say,  ia  a 
novdty  in  photography,  for  here  we  have  an  iron 
devdoper  which  needs  no  restrainer.  and  a  paper 
which  can  be  developed  by  an  energetio  developer. 
I  think  I  may  daim  that  as  an  advance  over  the 
oalotype  process. 


WHERE  THE  HOUSE-FLT  BBEED8- 

AS  "fly  time"  approaches  everv  housekeeper 
wonders  where  and  how  the  inoceasmg 
swarms  of  pests  multiply  so  rapidly.  The  em, 
mere  whitish  specks  to  the  unaided  eye,  are Luom 
little  agglutinated  piles  in  warm  manure  or  in  de- 
composing vegetation,  especially  that  about  our 
stables  and  bam  yards.  From  80  to  100  are  laid  at 
a  time,  and,  probably,  at  three  to  four  different 
intervals  by  uie  same  fly,  though  on  this  point  m 
have  ne  exact  data.  Withm  twenty-fonza  bt 
summer,  they  hatch  into  footless  msggoti,  whidh, 
after  rioting  in  filth  till  their  tender  skins  aeeoa 
ready  to  burst  from  repletion,  become  full-fed  in 
less  thana  week,  and  descending  into  the  earUi,  or 
shdtering  under  some  old  boar^  contract  to  browBy 
shining  objects,  rounded  at  both  ends,  and  tedmi- 
cally  known  as  puparia.  Within  the  darkness  of 
this  hardened  skm  profound  changes  rapidly  taka 
place,  and  the  insect  passes  through  the  pupa  to 
the  perfect  state,  and  finally,  in  about  five  daji, 
the  anterior  end  of  the  puparinm  is  pushed  oiH^ 
and  the  fiy  quickly  crawls  out  At  first  its 
parts  are  pale  and  soft,  and'^ita  wings  are  crumpled 
and  useless,  but  these  soon  expand,  and  suddenly, 
without  practice  or  teaching,  ihe  new  fiedged  fly 
wings  its  way  to  your  table  to  mock  your  dis- 
pleasure—to  share  your  repast.  The  length  of 
time  required  from  hatching  to  maturity  varies 
with  the  season  and  tempenture,  but  will  not 
exceed  ten  days  in  midsummer,  whUe  the  life  of  the 
perfect  fiy  lasts  about  three  weeks  at  the  same 
season.  Ab  cold  weather  ^preaches  propagation 
ceases,  and  the  older  files  perish.  A  few  of  the 
more  vigorous  females,  however,  retreat,  to  soma 
nook  or  cranny,  where,  in  a  state  of  torpor,  thej 
survive  until  the  ensuing  season—links  'twixt  the 
summer  gone  by  .and  to  come.  The  insect  m^  also 
hibernate  in  the  pupa  state  in  the  ground.  In 
rooms  kept  continuously  warm,  or  in  moresouttMEu 
latitudes,  the  fiy  semains  active  all  winter,  and  the 
palace  sleeping  oars  bring  them  daily  to  New  Todc 
from  Florida  during  the  coldest  months  of  th« 
year. 


Gleaning  Dull  Oold.— A  solution  of  SOgrm. 
chloride  of  lime,  SOgrm.  bicarbonate  of  soda,  and 
20grm.  common  salt  in  three  litres  distilled  water, 
is  prepared  and  kept  in  well-doeed  bottles.  Tbs 
artide  to  be  cleaned  is  allowed  to  remain  sosss 
short  time  in  this  solution  (which  is  only  to  be 
heated  in  the  case  of  very  obstinate  dirt),  thea 
taken  out,  washed  vrith  spirit,  and  dried  m  saw- 
dust. 

Sunstroke.— Sunstroke  is  caused  by  excesdvia 
heat,  aud  especially  if  the  weather  is  "  muggy.** 
It  is  more  apt  to  occur  on  the  second,  thiraT  or 
fourth  of  a  series  of  hot  days,  than  on  the  ftnL 
Loss  of  sleep,  worry,  exdtement,  dose  rieeping- 
rooms,  debility,  abuse  of  stimulants,  predispose  to 
it.  It  is  more  apt  to  attack  those  working  in  flie 
sun,  and  espedally  between  the  hours  of  elewi 
o'clock  in  the  morning  and  four  o'clock  in  the 
afternoon.  On  hot  days  wear  thin  dothinff.  Have 
as  cool  sleeping-rooms  as  possible,  Avoiu  loss  of 
sleep  and  all  unnecessary  fatigue.  If  working  in- 
doors and  where  there  is  artificial  heat  (iaundries, 
&c.) .  see  that  the  room  is  well  ventilated.  If  work- 
iog  m  the  sun,  wear  a  light  hat  (not  black,  as  it 
absorbs  the  heat],  straw,  &o.,  and  put  inside  of  it, 
on  the  head,  a  wet  cloth  or  a  large  green  leaf: 
frequently  lift  the  hat  from  the  head  and  see  that 
the  doth  is  wet.  Do  not  check  perspiratian ; 
but  drink  what  water  you  need  to  keep  it 
up,  as  perspiration  prevents  the  body  from  being 
overheated.  Have,  whenever  posuble,  an  addi- 
tional shade,  as  a  thin  umbrella  when  walking,  a 
canvas  or  board  cover  when  working  in  the  sun. 
If  a  feeling  of  fatigue,  dizziness,  headaoheL  or  ex- 
haustion occurs,  cease  work  immediatdy,  lie  down 


in  a  shady  and  cool  place,  apply  cold  doths  to  and 
pour  cold  water  over  head  and  neck.  If  anvone  is 
overcome  by  the  heat,  send  immediatdy  for  the 
nearest  good  phyrician.  While  waiting  for  the 
phyndan,  give  the  person  cool  drinks  of  water  or 
oold  black  tea,  or  oold  coffee,  if  able  to  swallow. 
If  the  skin  is  hot  and  dry,  sponge  with  or  pouroold 
water  over  the  body  and  limbs,  and  apply  to  the 
head  pounded  ice  wrapped  in  a  towel  or  other 
cloth.  If  there  is  no  ice  at  hand,  keep  a  oold 
doth  on  the  head  and  pour  oold  water  on  it,  as 
well  as  on  the  body.  If  the  person  is  pale,  very 
faint,  and  pulse  feeble,  let  him  inhale  ammonia  for 
a  few  seconds,  or  rive  him  a  teaspoonf  ul  of  aromatio 
spirits  of  ammonia  in  two  tablespoonf uls  of  watsr 
with  a  Uttle  sugar. 
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rpHE  death  is  atiponnnaci  of  H.  AbAoob 
X  Breigaet,  at  the  earlj  ftge  of  32  yeers. 
Many  ^leitore  to  the  Eleotrioal  Exhibltioii  in 
Paria  will  remember  him  as  one  of  the  meet 
eaergeUo  of  the  dtreoton* 

The  eftdowmeat  of  tmeireh  iflrbeiaggradoallj 
bcongfat  about  wlthont  the  aeaiatanoe  of  the 
Cktemaeat.  In  Oototer,  the  fienatos  Aonde- 
mioaa  of  Sdiikbarglk  will  proceed  to  eleot  fiye 
giadnates  of  aome  Soottiui  UniTondfy  to  fiTe 
Mlowidiipe  of  £100  eaoh»the  fnxtdilor  whioh  haye 
been  ■nj^lied  hj  an  anfioymoiiB  donor,  who 
promiieii  a  repetition  of  the  gift  for  one  or  ^o 
Teen  at  the  request  of  the  Seaatoa.  The 
xeUewahipfl  are  intended  for  ttioae  who»  ha^Nag 
attaiaad  some  pro€eieno7  in  matheouitlos, 
nhyaiosy  ehemiatry,  biolorr,  mental  philosophy, 
nlstocy,  or  tlie  histonr  of  uteKatare,  are  destrons 
of  proeeonling  nnprofeMional  etndy  or  reeearoh 
into  those  sabjeots.  The  holders  of  tiiese 
iellowBhips  must  reside  in  Edinhvcrgh  dozing 
the  winter  and  smnmer  seasiona,  and  giye 
evidenoe  of  their  piogseaa  in  aome  way  approved 
bjtheSenatoa. 

▲t  the  request  of  Mr.  fhilip  Magnus,  one  of 
the  OeaunLMfonen  on  Tecihnioal  Instruotfon, 
HerrBsuter,  director  of  the  Fabh-Schnle  at 
laerlohn,  has  sent  to  London  a  ooUeotion  of 
specimens  of  his  pupils'  work,  which  is  on  view  at 
the  offices  of  the  City  and  Groilds  of  London  In- 
atitnte,  Gkeeham  College,  E.C.  The  Faeh-Sohale 
at  Tasriohn  is  one  of  the  newQeunm  schools 
of  the  kind  of  which  a  large  numbor  exAst  in 
Auatcia,  and  its  qpeoial  obieet  ia  to  give  prac- 
tical inatruetion  in  artiatio  metalwork.  Tike 
eourae  lasts  three  years,  and  comprises  matfae- 
matics,  physios,  chemistry,  drawing,  style, 
modelling  in  wax  and  clay,  wood-camng,  en* 
graying,  electro  -  plating,  metal  chasing,  &n. 
The  City  and  Guilds  Instilnte  propose  to 
estaUiah  a  school  of  applied  art  in  the  Cily,  the 
fiaat  classes  being  for  oabinet*makers  and 
fnmituve  designers.  • 

The  Yofkshire  College,  Leeds,  is  to  be 
finished  as  soon  as  possible.  The  existing  por- 
tion of  the>baildiags  ia  that  deyoted  to  textile 
mannfaotorea  and  dyeing;  but  the  contracts 
for  the  oth^  portions  having  been  aign^,  the 
worka  will  be  puahed  on  until  the  College  is 
oomplete. 

At  &e  meeting  of  the  Aeronautical  Society  of 
Great  Britain  lost  Monday,  Mr.  Simmons 
stated  that  it  would  be  of  great  adyantage  if 
aome  means  could  be  devised  of  measuring  the 
pace  at  a  high  altitude.  The  speed  of  the  wind 
was  much  greater  above  than  on  the  earth. 
Wlien  he  recently  crossed  ^e  Channel  in  a 
balloon,  part  of  the  journey  was  accomplished 
at  the  rate  of  130  miles  an  hour.  The  reason  of 
the  difierence   he   aUnbuted  to  the  resistiag 

Sower  of  the  nne?«n  surface  of  the  earth.  Mr. 
raig  read  a  paper  which  advocated  the  use  of 
gaa  engines  as  a  motive  power  for  aerial  voyages, 
to  be  made  by  flying  machines  worirod  by 
a  screw  propeller.  Ifr.  Rogers  read  a  paper 
woon  *'  How  to  Seal  in  the  Air  by  the  Use  of 
Wings,  as  Exemplified  by  Nature/'  He  dealt 
generally  with  the  theory  of  flyiog,.  and  also 
advocated  light  gaa- engines  as  a  mocive  power. 
A  paper  waa  read  by  Mr.  F.  W.  Brearey  upon 
<<The  Action  of  the  Pectoral  Maade  in  the 
F^ht  of  a  Bird,"  the  atudy  of  which  he  oom- 
mended  to  all  investigators  into  the  mechanical 
pcineiplee  of  flight.  He  argued  that  the  power 
exerted  by  a  bird  in  its  flight  had  been  greatly 
exaggerated,  and  that  weight  became  a  great 
accessory  to  power,  an  assertion  he  verified  by 
the  use  of  flying  models. 

The  Manohaster  Ship  Canal  scheme  is  about 
to  take  a  tangible  shape,  for  at  the  recent 
meeting  of  the  provisiozial  committee,  the 
engineers  were  appointed  and  instructed  to 
make  the  neoesaaty  survey  and  fumiah  the 
committee  with  a  report  and  an  eatimate  of  the 


At  a  recent  meeting  of  the  SonUi  Staff ordihire 
Institute  of  Mining  Engineera,  Mr.  H.  Johnson 
read  a  paper  on  **  Electricity  and  the  Utilisation 
of  Small  Coal,"  which  suggested  a  wy  port  inant 
qneation.  It  had,  the  author  aasd,  been  stated 
over  and  over  again  that  eleotriciaaa  could  carry 
stewed  eleotrioi^  without  any  appreciable  loss. 
If  that  were  so,  he  aaw  great  advantagea  to  be 


deriyed  Vy  both  eleotikilana  and  eeahaMlmliy 
bringing  the  motors  to  the  coat  instead  of  taking 
the  coalto  the  motors.  ^Hie  eleetrioianB  would 
obtainpoweroheaply,  and  the  minft-owners  would 
get  ria  of  tlieir  silaek,  which  cannot  new  be  sold 
at  a  profit.  Tlie  quaation  ia.  Why  ia  not  aamo* 
thing  of  tty^^*"^  done  ? 

The  Moore  IVmsUb  in  the  Museum  of  the 
Bath  literary  and  Scientific  Inatitution  are 
being  classified  by  Mr.  Etheridge,  jun.,  and  Mr. 
Bnllni-Kewton«  of  the  British  Museum,  so  far 
as  the  invertebrate  portion  is  ecmeemed ;  Mr. 
Daviea  haa  undertaken  to  arrange  the  verte- 
brates. 

M.  Glrard,  a  young  oAoer  in  the  French  Navy, 
has  started  for  Zanzibar  with  the  intention,  n 
possible,  of  making  a  joumsj  across  Africa,  fol- 
lowing in  the  track  of  Stanley,  and  reaching  the 
mouth  of  the  Congo.  He  pm  his  own  expenses, 
but  is  recognised  by  the  Amich  Minister  df 
Public  Instruction,  who  has  given  him  a 
mission. 

We  have  reoeiyed  a  copy  of  the  rules  of  the 
Postal  Photographioal  Sooiely,  which  has  been 
established  for  the  circulation  of  photographio 
sciap-books,  and  for  the  exchange  of  prints  and 
notes  upon  matters  connected  with  the  pracUoal 
operations  of  the  art.  Mr.  H.  H.  Cunnmgham, 
7,  Fig-liee-court,  Temple,  ia  the  hon.  aeo.  The 
annual  aubacription  ia  nwe  ahiUioga,  and  each 
member  is  bound  to  contribute  at  least  six  prints 
to  the  scrap-books  every  year. 

Oxygenated  water,  or  hydrogen  di^oxide 
(HcOt)f  has  been  lately  attracting  attention  in 
various  aspects.  MM.  Bert  and  Kagnard  sug- 
gested the  treatment  of  wounds  with  it;  and 
two  surgeons  at  the  Saint  Louis  Hospital,  Paris, 
have  thus  applied  it  with  considerable  success. 
The  substance  has  advantages  over  carbolic 
acid,  in  the  absence  of  danger  of  poisoning,  and 
of  bad  smell.  Ita  action  la  two -fold:  killing 
microbes  (or  small  org^anisms),  immediato]y,>and 
furnishing  a  oontmnons  supply  of  oxygen  to  the 
wound.  Ulcers,  abaoesses,  and  the  like,  are 
adyantageonsly  treated  with  it.  In  his  studies 
on  thermo-chemistry,  M.  Berthelot  has  inquired 
how  oxygenated  water  is  decomposed  by  electric 
forces.  lUectromotive  force  may  produce  two 
difbnrent  phenomena:  (1)  merely  a  liberation  of 
oxygen ;  (2)  a  liberation  of  hychrogen  and  oxy- 
gen, giving  water  by  oombination.  This  second 
phenomenon  onlyoooursif  the  force  reaches  that 
of  a  Daniell.  This  accords  with  theory.  A 
Daniell  gives  a  chemical  reaction  liberating 
24*5  ofdories ;  while  the  decomposition  of  oxy- 
genated water  into  H  and  0«  requires  23*7 
calotiea* 

The  following  experiment  is  described  in  a 
French  oontemporary  :  If  drops  from  a  lighted 
candle  be  let  fall  into  pure  water  in  a  vessel 
from  a  height  of  6  or  8  inches,  these  suddenly 
stiffen  in  the  form  of  light  hemtspheres.  If  a 
slightly  moistened  bar  of  soap  be  now  intro- 
dttoed;  the  small  particles  are  repelled  by  it  to 
the  sides  of  the  vessel,  where  they  adhere.  Doe 
may  bring  these  back,  and  repeat  the  experi- 
ment two  or  three  times ;  but  ere  long  it  fails, 
became  of  the  dissolved  soap.  It  should  be  re- 
commenced afresh.  The  repulsiok  ia  attributed 
to  the  rapid  dissolution  of  the  soap,whioh  at  first 
is  at  the  surface  only ;  when  the  water  already 
contains  a  little  soap  dissolved,  the  dissolution 
occurs  through  the  mass  of  the  liquid. 

From  observations  at  Vienna  with  the  Camp- 
bell-Stokes sunshine-recorder,  last  year,  by  Herr 
Pemter,  it  appears  that  the  sun  shone  there 
1676*3  hours,  out  of  4472  hours  of  possible 
shining,  i.e.,  only  37  per  cent.  In  the  winter 
half-year,  the  duration  of  sunshine  kept  pace 
with  the  height  of  the  sun  above  the  horizon, 
so  that  at  midday  there  was  the  greatest  dura* 
tlon ;  while  from  morning  to  noon  there  was 
increase  of  duration,  and  from  noon  to  evening 
decrease.  Kot  so  in  the  summer  half  *year,  how- 
ever. The  maximnm  was  not  at  midday,  either 
on  an  average,  or  in  separate  months ;  but  the 
duration  rose  till  11  o'clock  (the  maxunum),  fell 
thereafter,  and  rose  ag^ain  till  2  o'olook,  after 
which  it  gradually  deceased.  Further,  in  the 
aummer  naif-year  there  waa  more  sunshine  in 
the  forenoon  than  in  the  afternoon ;  but  in  the 
winter  half-year  the  reverse  waa  the  oaae.  In 
the  winter  half-year  the  maximum  and  greatest 
sum  of  eloudiness  is  found  in  the  forenoon ;  and 
accordingly  tiie  forenoon  sunshine  has  a  less 
duration  than  the  afternoon.  The  distribution 
of  annahine  over  the  several  montha  in  per- 


ssBtagaafthepOMibleMmMnawML 
Jan.,  8a*l;  Feb.,  Sl'O;  Marsh,  27'6;  iMjU 
26-1;  May,  56-2;  Juno,  47-7;  July,  6^1; 
Angu,  67-6;  Sept.,  39-7;  Got.,  10^;  V^t 
20*9 :  Dao.,  21-4. 

If  an  iron  or  steel  bar  ia  bnmght^|to »Jbot 
solution  of  oonunon  salt,  it  beoomea  oorscod  with 
an  irregnlar  layer  of  salt  crystals.  Aocevtfng 
to  Mr.  Ch.  Thcsapeon,  an  Amwiean,  who  «as 
lately  inveafigated  the  phenomena,  theae  salt 
oryitsk  adheoee  very  firflsly*  and  «'«»^,  ^n»- 
drawing  they  are  not  atr^^  off.  Thia  ffw- 
perty  mOmdB  indnatry  a  weleoa*  maana  of 
makinghwdiMsior  steal  aSpipaty.  Mr.Thaa^ 
son  aougiit  to  eluflldala  thft  notion  in  iha  faaeasB 
bybaaSyJH  wateraaab-ooyemdwirei^iab, 
by  anoeeariye  drvwing,  had  been  leduoed  fnin 
a  diameter  of  0-092"  to  -O-OCr.  He  fanaA  no 
trace  of  a  soluble  iron  saH :  tiiua  oheaaleal 
aotionia e»duded,  thooj^  by  oxidationef  irmi 
a  cement  ia  formed,  which  helfa  the  aiuefsaoe 
of  tiiaaalt.  The  caase  is  rath«r  to  be  eought 
(Mr.  Thompson  thiaiia)  m  the.  nowarf  uL  pMSuro 
i&drawing,  and  oosiaeqnant  Mgh  temper^aro 
(about  2Z1%  whasaby  a  fmang  together  of  the 
salt  oecara-Hi  kind  of  regelaliea.  Si 
with  otiber  eryatalliiie,  eaatty  forible  I 
gave  similar nauUa,  whileinfnaible  ore 
salto  do  not  ahow  the  property  of  regolation. 

A  aaries  of  experiments  have  been  rcosntfy 
made  by  He»  Angttrom  to  deteBBBkie  the 
ohaimfes  of  volume  water  nndergoaa  whan  it 
abaorba  gaaes  of  smaU  solubflity;  asdleraMh 
of  the  gases  (viz.,  air,  nitrogen,  oarbeoio  omo» 
oxygen,  hydrogen,  mad  cubonio  add)  he  finde 
that  the  inerementa  of  volume  of  water  are  pro- 
portional to  the  quantities  of  gaa  abaorbad. 
Thus,  a  law  locmerly  eetaiilishedr  for  earboaic 
add  and  amtnonia  may  be  oonsiderad  genacai - 
Further,  Heir  Angatrom  conatmoto  a  table  of 
eo^Unta  of  dilatation  hy  ahsorpti&nt  showing 
for  various  gases  (Uttle  and  largely  sohihle)  t^ 
increase  of  volume  of  water  in  absorbing  nmt 
volume  of  gas.  Theee  coeffidento  di&r  very 
little;  whi&  seems  to  prove  that  the  dissolution 
of  gases  in  liquids  is  a  purely  physical  pheno- 
mena, oceurring  similarly  in  the  oaae  of  eo« 
called  permanent  gaaes,  and  in  that  of  gasa»^ 
easily  liquefiable. 

A  regulator  of  temperature  not  requiring  the 
nae  of  gaa,  ia  described  by  Dr.  Regnard  in  a 
recent  number  of  La  Satmc  Ho  has  employed 
it  for  some  time,  and  found  it  to  act  with  neat 
regularity  and  aensitivsness.  In  a  water  oalh 
is  inaezted  a  thermometer,  having  a  fino 
platinum- wire  adjustable  in  ite  tube  above, 
while  anoUier  wire  enteia  the  meroury  of  tko 
balb,  bdng  addered  in  the  glass.  Theae  wieaa 
are  connected  with  a  battery ;  the  otrooit  being 
doaed  when  the  m«rouzy  covers  the  end  of  the 
i^)per  wire.  In  the  circuit  is  an  dectromagnet, 
and  armatore  with  long  lever  attached,  wmeh 
carries  at  the  end  a  smiu  petroleum  lamp.  While 
the  current  does  not  pass,  this  lamp  remains  under 
the  vessd  of  water ;  but  immediately  the  circuit 
is  dosed  by  the  aeronxy  the  electromagnet  aota, 
so  that  tiie  lamp  ia  removed  from  the  vaaad. 
Presently,  tiie  thermometer  oooUng,  the  aserouiy' 
retires  and  lireaks  droatt.  TJierenpon  Ihe 
magnet  loses  force,  and  an  antagonist  ^prin|^ 
pulls  the  lamp  under  the  vessd  again, 
and  so  on.  This  arsangemant  can  be  instant^ 
regulated  to  any  tesaperataro  one  may  desire. 

A  phenomenon  repeatedly  observed,  of  late, 
by  Herr  SohiapareUi,  in  the  outer  rin?  of 
Saturn,  may  (in  his  cpinion)  have  an  important 
bearing  on  the  physieal  nature  of  the  ring.  The 
fiue,  hardly  visible  line  in  the  zing,  seen  by 
Kater  and  Eaeke,  is  not  symmetrioal  on  the  two 
ddes.  InthefollowiagloopitdividcatheoatBr 
ring  almost  exaotljf  into  two  haWea;  bat  in  tlM 
preceding  loop  the  line  (much  finer  aad  mote 
difficult  to  see)  is  not  in  the  middle,  butneaivr 
the  outer  edge,  diriding  the  breadth  at  1  :  S. 
These  observations  were  made  with  the  Mers 
refractor,  having  an  Sin.  objective,  10ft.  foeal 
distance,  and  magnification  of  322  to  417. 
For  gxaater  certainty,  Hecr  Sduapsadli  j 
Herr  Meyer,  in  Oeneviu  to  look  at  8 
with  hia  lOin.  refractor;  thia  waa  doaa  on  x 
separate  eveninga,  and  the  non*Bjiiiiiaatij  ef 
£ndte*a  line  exaotly  verified.  It  will  be  iekm^ 
eating  to  test  the  phenomenon  at  the  next  oppo- 
dtion  of  the  planet. 

In  the  Fbensh  Academy  of  Medidoa,  a  aao- 
ceaaful  oaae  of  tmatment  ol  hydrophatia 
with    piloearpine    haa    been    late^  npotted 
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by    K.  Jhrnmii,   a  Oaon   honpitel  ^^^ 

But  it  would  appear  tiiat  the  aabstaooa  ^ 
by  no  means  aa  infallible  remedy;  other 
medical  men  haying  injected  it  in  Beveial 
cases,  without  apparent  good  result,  while,  in 
etill  other  oases,  it  has  merelv  abated  the 
violence  of  crises^  and  given  a  uHle  calm — a 
result  obtainable  equally  by  other  means* 

M.  Payartpropiiet  ihmt  there  should  beset 
up,  in  the  matket-plaora  of  Frasoh  peevincnal 
towns,  a  drinkisg  f  ouvtain,  which  should  be  a 
means  of  useful  ustruotion  to  the  peasants  and 
others  around.  <*The  Qalilso  fountain,"  he 
names  it.  The  form  is  that  of  a  pyramid  some 
13ft.  high,  resting  on  a  blook  of  stone,  which 
measures  ezaetly  oae  cubic  metie  (leoalMng  the 
metric  system).  One  metre  is  divided  on  one 
face  of  the  cube.  Four  stop-cocks^  with  plemti- 
'  f  ul  flvw  of  water,  are  fixed  on  the  fooea  of  thr 
sub-baeenmit.  The  pyraodd  has  «'  lighttring- 
rod,  $mA  at  top,  a  wind-vane,  gifteg  the  lour 
cordiaul  dtreotioas.  On  one  of  the  pyzamld- 
faoes^i^an  anermd-barometer,  on- tiie  second  a 
thermometer,  om  the  third  a  dock,  and  on  the 
fourth,  are  geogn^iaal  iadieotions  of  the 
commune,  ox  canloa ;  the  kmgilnde,  latitude^ 
allitade,  &a.  The  rsmainiag  ^aee-preeents  the 
names  of  the  invvntors  of  the  vaiions  iastru- 
raeats,  and  the  dates  of  their  inventions.  (The 
fountain  is  represented  in  Za  Nature^  July  8.) 

A  plentif  al  supply  of  vanadium  (now  lar^rely 
UAed  for  aniline  dyes)  has  been  found  W  MM. 
Osmond  and  Witz  in  tbe  soorie  of  the  Ozeusot 
works,  from  dephosphoration  of  certain  cast- 
iron.  These  soorioe  contain  2  per  cent,  of 
vonadio  acid,  and  have  merely  to  be  treated 
with  hydrochloric  aoid  to  yield  a  green  liquor, 
which  can  be  directly  utilised  in  dyeing. 

Prom  experiments  reoently  made  by  MM. 
Bouley  and  (Hbier.  it  appears  that  the  trichiniB 
in  m»at  are  killed  by  being  submitted  to  a  tem- 
perature of  20^  and  even  l5^  below  zero,  Centi- 
geade. 

EauATUx.— "  Soaentifio  News,"  p.  425.  Note 
on  Hildesheim  rosebush.  The  dimensions  aie 
given  incorrectly,  and  should  be,  height  about 
38ft..  width  about  34ft.  (Le.  "onze  metres** 
and  "  dix  metres.") 


LBTTBBS  TO  TEA  EDITOB. 


USEFUL  AND  SCIESTTIFIC  NOTES. 


▲n  Artesian  Well.— A  true  overflowing 
ArtedAu  well,  tapping  the  chalk  formation,  hee 
just  been  earned  out  in  the  neighbouihood  of 
>¥okiDg.  The  waterworks  company,  established 
for  the  supply  of  that  distriet,  has,  for  tbe  last  six 
meoths,  been  sinking  a  large  ahs<t  at  Weit 
ClaadoKs  through  the  London  and  plastie  days, 
and,  a  few  days  ago,  the  dialk  water-bed  was 
*  touehed  by  it  at  a  depth  of  3i0ft.  below  ground, 
when  the  water  immediately  roae  ia  the  shaft, 
finally  overfiowing  the  surface  at  a  height  of  200ft 
over  sea-level.  It  is  not  of  tea  that  a  well  sunk  for 
over  300ft.  in  dry  soil  touches  a  spring  strong 
enough  to  overflow  the  surface,  and  it  must  be  a 
80ur<M  of  considerable  gratifleatfon  to  those 
inttorasted  in  the  projeol  to  kaow  that  the  antiei- 
pattoas  of  the  eagineen  hasre  been  so  completely 
realised. 

Electric  Transmiaaion  of  Power.  —  J. 
J.  Chredeu  states  that  the  first  attempt  to  transmit 
motive  power  by  electrioity  was  nuMie  in  1873,  at 
the  Vienna  Exposition,  byH.  Fontaine.  In  1876, 
at  Philadelphia,  and  in  1878.  at  Paris,  the  ezperi- 
mt nt  WAS  re[>eated.  Patents  were  afterward  taken 
out  by  Chretien  and  by  Felix  for  the  application  of 
this  mode  of  transmission  to  cranes  and  hoisting 
apparatus.  Important  experiments  upon  plough- 
ing by  electricity  were  made  at  Sermaize,  early  in 
1879,  and  since  that  period  great  progress  has  been 
made  in  pumpiag,  pile-drivias;^  punching, 
sawing,  sewing,  embroidering,  weavmg,  printing, 
etc.  He  thinks  that  it  is  safe  to  calculate  upon  the 
transmission  of  50  per  cent,  of  the  whole  power.  < 
Falls  and  watercourses, ,  when  properly  regulated, 
would  allow  the  utilisation  of  a  coniiderable 
motive  force,  at  the  same  time  that  thev  favoured 
irrigation  and  diminished  the  probabikty  of  dis- 
astrous freshets.  Tides  and  windaiills,  in  spite  of 
the  intermittenoe  of  their  labour,  may  be  advan- 
tageously used  through  the  help  of  aooumulators. 
Solar  heat,  when  transformed  into  electricity,  seems 
to  offer  a  more  destrable  solution  than  the  direct 
application  to  the  production  of  steam.  Coal  can 
be  more  profitably  employed  under  large  boilers, 
which  supply  powerful  and  well-perfect^  motors, 
at  a  mooerate  rate  of  consumption,  than  under 
smaller  boilers,  which  consume  from  fi?e  to  thirty 
times  as  much  fuel  per  horse-power. 


[Tr«  donot  hold aut»dvu  reiipoHaihle  for  the opitiioHa of 
our  eorr«apon40n4M.  The  Editor  respee^ly  raqusala  thot  aU 
aommmieationo  should  U  draum  up  aa  briejijf  as  pombk,} 

AU  oommutUeaUons  shoiud  he  addrmsed  to  tks  H&Kua  q^tks 
BireusB  Mbooaxio,  81,  Tavistoelt^reet,  OovoMt-garden, 
W.O. 

JXl  CKsques  and  Post-office  Orders  to  Is  mads  PstyaUs  te 
J.  pASiiioaa  BowAVDS. 

*«*  7ift  order  to  fadJUots  re/ersnes.  Correspoitdsnis,  wlksm 
spesOing  of  smg  Letter  prevwusig  tsoerfod^  wiU  obli§s  bg 
mmHtmimff  Iks  nmmhsr  tff  IA«  LsttsTf  ms  %ssU  as  tks  fs^s  ou 
tsMch  %i  appears, 

''X  would  hafe  evsryone  write  what  he  kaowe,  and  as 
meoh  as  he  knows,  but  no  more ;  and  that  not  In  this 
onlf ,  but  in  all  other  snbjeota :  For  sueh  a  penoo  may 
have  some  paxtioolar  knowledge  and  experienoe  of  the 
natoxe  of  sooh  a  person  or  ram  a  fountain,  that  as  to 
other  things,  knows  no  more  than  what  ererybody  does, 
and  yet.  to  keep  a  dntter  with  this  little  pittanoe  of  his, 
will  undertake  to  write  the  whole  body  of  phystate :  a  viae 
fromwhenoe  gzeat  inaonvsaispsos  darive  their  original." 
^Jlonlmignt^s  Essays, 


OATALOamS  OF  SUSPBOTBB  YABX- 
ABI^B  STABS.— m. 

{ConUnuid  from  ptige  427.) 

[20285.]^Oapheua~Oetua->Ooarona  Boraalla 
Oor^ua— Oyvnus— DelphtauB. 


WBI.LS*    OOXBS— XAVSBICATXOAX.  Y. 
eBAPmOAZi. 

[20286.]— Clottdt  weatiier  prevented  tM  ssaxeh- 
ing  for  toe  eomet  until  July  6th,  when  I  at  onea 
f oxmd  a  strange  body  near  the  place  given  fUr  that 
date,  but  differing  very  much  In  appearance  ftaai 
Wells*  comet  when  I  hut  saw  It  It  much 
resembled  ^e  nucleus  of  the  great  comet  of  fait 
year,  or  the  planet  Mars  dighuy  out  of  f oeut.  I 
could  mot  detect  any  coma  or  tail  in  the  strong 
twilight  with  a  Sin.  e.g.  On  the  next  evening! 
found  it  had  moved  about  the  right  distance  lor 
Wells*  comet,  but  the  ^Krection  of  motloii  was 
slightly  towaids  the  ecUptic,  instead  of,  asft  should 
have  been,  away  from  it ;  but  on  the  8th  and  VCtt 
it  had  only  moved  about  half  the  f onner  disCUnee 
each  day,  and  bent  down  stitt  mors  towards  thv- 
eoliptio.  On  Sunday  night  it  was  pkunly  virihli» 
to  the  naked  eye  when  about  three  deoees  above 
the  horizon,  sinoe  which  time  dends  nave  pre- 
vented any  further  observations,  I  append 
approximate  positions  of  this  body,  whkh  I  have 
also  sent  to  the  Astronomer  Boyal :— 

B.A.  N.D. 

July6lh    lOh.  20m,  12<^  l/T 

„    Tth    lOh.  26m.  ir»  2^ 

„    8th    lOh.  27m.  11*    C 

„    9th    lOh.  29m.  lO*"  35 

May  I  be  allowed  to  explain,  ia  reply  to  your 
correspondent,  '*  W.  G.  B.'^  (letter  2^14,  p.  377), 
that  I  did  not  intend  to  convey  the  meeaing  that  a* 
method  of  finding  a  ooakef  s  orbit  by  projeotiou. 


Cepheus.  h.  m.        ^    . 

97.  e  Cephei 20  27  +  6i  ^ 

08.  B.  579    21    9  +  59  37 

99.  25 22  14  -I-  62    4 

100.  B.  610    18  4-55  21 

101.  26 23  +  64  23 

102.  B.AC.8122    23  12  +  72  62 

103.  T 14  +  55  24 

104.  B.  651     46  +  74  51 

CSTUB. 

105.  11  Oeti  0  24—    165 

106.  16 32—    118 

107.  37 1    8  —    8  36 

108;  4S 16—    1    6 

lt».  Lli  2998    ^ 19—    4  36 

IW.  Tjl^tim   ^....        25—7  21 

111.  61 68—    0  55 

ira,  7» 229—    4  11 

lis.  85 2  36+10    8 

IM,  93.... .•.        66+    3  47 

115.  — 2JoO —    »44 

116.  3 ^        5;t— 11  12 

CoBOXi.  BoBsaaai 

lUr.  S1932 ...^  U  !t  +  27  16 

118.  ^ 3C  +  39  22 

119.  ri964    *.        34  +  36  37 

120.  Anon 43  +  28  41 

CosvnSk 

121.  3C<»vi  12    4  —  22  48 

112.  £      „      4  —  2157 

123.  7     , 9  —  16  53 

124.  5      , 28  —  16  61 

125.  Z6747    23  —  23    0 

126.  I?     „      25  —  15  32 

127.  &     „      28  —  22  44 

Cyo^tos. 

128.  B.492    19  14  +  27    0 

129.  /3 25  +  27  41 

130.  B.  A  0.6728    19  31+43  22 

131.  P.xix.276 41+3548 

132.  B.514 42  +  44  49 

133.  If..- 52  +  34  46 

134.  27    20    1  +  35  34 

135.  B.A0.6959    8  +  51    0 

136.  B.A,C.  7001    13  +  38  32 

137.  w* 26  +  48  42 

138.  47 29  +  34  46 

139.  B.A.0,71U    29+4034. 

140.  63 21    2  +  47  10 

141.  B.  A.  0.7489   26  +  51  57 

DBitPHJUsrvs. 

142.  B.  658Delpb 20  19+    9  39| 

143.  B.569 39+1739 

144.  13 41+    6  32 

145.  14 43+7  23 

146.  B.573 51  +  15  47 


6.1*-" 

6i  —  8  0 
6  1 
7 

6  Var.  CoL 


6-2 
5-6 
5-3 
6-6    —  7-3 

6^  —  8 
6-9 
5-5 
67 
5-7 

5  3 

4-9    —  6-9 

6 

6  8 

U       —  13 

4-7 


a^ 


-6J 


7    -9 

I* 
10-0 
5 

6-8 
6-0 
7 
6 

4-1 
7 
Vsr.  Ool.  Mag« 


6    — 0 

8 
6 
6 
6i  —  0 


HersoheL 

Birmingham« 

Hersohel, 

Secchi. 

HerscheL 

Franks. 

Argelandcr. 

Herschel. 

Herschel. 

Oould. 

Oould. 

Gould, 

Oould, 

HsssoheL 

Herschel. 

HersoheL 

Hersonm. 

Peters, 

Oould. 

Struve. 
Fsaahs. 

Webb. 
Schmidt. 

Hsrsobel. 

9 

? 

Geuld. 
HenofaeL] 

Blnnini^snu 

Klein,  Webb. 

Franks. 

Dembowski. 

Binnin^^ham. 

Webb(?) 

HersoheL 

Franks. 

Franks. 

Franka 

Heisehd, 

Franks. 

Espin  and  Stubbs. 

Franks. 

e«i 


I  Oould. 
D^Arreet. 


SoMuidt. 
Bhminghass. 


T.  B.  Sspln. 
W.  H.  Oag«. 
T.  Bead. 

Errata.— Catalogue  of  Suspected  Variable 
Stare.— II.  Sawyer's  Vaeiablb  tJ  Ophittchi.- 
No.  79,  for8Canis  majoris,  read  ^  (delta)  Canis 
majoris.  No.  86,  for  4414970,  read  L.  L.  14970. 
No.  87,  for  48381,  read  L.  8381.  In  my  letter  (No. 
20261,  p.  426),  mstead  of  <'  the  big  star  p  Ophiuchi  *' 
read  *^  the  big  star  ^  (zeta)  Ophiecui.^*— T.  £. 
Bbfxn, 


could  be  superior  to  a  mathemaitioal  investiga^n : 
the  projectional  method  wHl  be  true  to  wttUn 
certam  limits,  depending  upon  the  skill  and  ears  of 
the  operator,  the  mathematical  will  he  pssfeet  if 
the  data  are  correct ;  but  I  conceive  any  eiron  in 
the  latter  will  be  embodied  in  the  result. 

In  finding  an  orbit,  three  points  ase  assumed, 
forming  a  parabolic  curve  that  will  pass  through 
the  observed  places,  having  (he  sun  ler  its  focus, 
and  the  radii  vector  joining  these  points  with  the 
sun,  and  the  distance  between  them  shall  be  equal 
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July  21,  1882. 


pfflrtJMM  of  the  pUne  of  the  orbit.  For  this  por- 
pow  AOOQxate  obaerratioiia  ait  neceaaazy.  Now,  it 
will  be  erideot  that  ahould  the  path  be  altered 
betweea  the  times  the  obserratioiis  were  taken,  the 
effaot  apoQ  the  orbit  so  foood  would  be  the  same 
■■  though  one  or  more  of  the  obeerrations  were  in 
«Bor.  and  it  would  be  difficult  to  satisfy  the  above 
MBdmons,  an  approximation  only  being  possible, 
•ad  the  inTestigator  would  be  more  likely  to  die- 
Imit  the  observations  than  suppose  anything  had 
gOD6  wrong  with  the  oomet,  and  every  after 
attempt  to  find  an  orbit  from  three  observations 
whOa  one  or  more  of  them  was  taken  before  the 
Mint  of  disturbance  was  reached,  would  result  in 
tta  predicted  places  being  in  error,  though  every  suo- 
cmnninc  attoaapt  would  be  more  correct  wan  the  last, 
and  it  might  be  a  long  time  before  the  investigator 
would  suspect  the  truth.  Such,  I  believe,  has  been 
Iha  hiitorv  of  the  present  oomet:  we  have  had 
Bwny  orbits  and  corrections,  till  at  last  the  pre- 
Aeted  and  observed  places  for  the  comet  have 
beeo  nearly  alike. 

Now,  I  claim  for  the  graphical  method  that  the 
eaoM  of  all  this  can  be  more  easily  seen,  every 
ohaervation  when  mounted  for  use  m  all  future 
invaitigationsy  the  whole  forming  a  model,  every 
wrtof  which  canbeseen  at  aghmce.  Thecase  stands 
flraa,  I  believe :  by  the  graphical  method  I  have 
dinotesed  that  the  path  of  tne  comet  has  been  dis- 
toM  about  April  Z3rd,  and  have  indicated  that 
aaortiit  found  from  observation  from  April  27th 
enwaids,  the  places  found  on  such  an  orbit  before 
filial  date  will  not  sgreewith  the  observed  places 
of  tlie  oomet.  I  cannot  do  as  your  correspondent 
■anBsfts,  and  demonstrate  this  mathematically, 
hmn  should  not  be  difficult  for  those  used  to  such 
isveitSgations  to  prove  or  disprove  this  proposition ; 
Imft  I  am  willing  to  show  my  apparatus  as  now  set 
vp,  which  shows  this  matter  very  clearly  to  any 
0B6  Boffieientlv  interested  to  take  the  trouble  to 
fauneet  it.  if  ttiey  will  communicate  with  me  by 
letter  flrsi,  to  arran^  the  time. 

8lnoe  writing  this  letter  I  have  obtained  two 
more  observations  of  the  comet  mentioned  above  : 

B.A.  N.D. 
July  15th  ....  lOh.  42m.  r  15' 
July  16th       ....    lOh.  46m.    S*' 45' 

It  ii  geltiBg  fainter,  and  its  motion  seems  to  be 
TfliT  irregular.  J.  Ijane. 

V,  Wyvii-itreet,  Bromley,  E.,  July  16th. 

OV  THB  OONSBBYATION  OP  SOXiAB 
BKBBQT. 

{20287.]— It  is  not  long  since  Dr.  Siemens  laid 
before  the  seientifio  world  his  ingenious  theorr  to 
■OBonat  lor  the  oonservation  of  solar  energy,  which 
haa  altraeted  so  much  attention  both  in  this  country 
md  absoad ;  and  it  is  worthy  of  notice  that,  though 
tta  theory  has  been  subjeoted  to  a  considerable 
aaoont  of  oritidsm  at  the  hands  of  qualified 
fttdgee,  it  has,  as  yet,  received  no  refutation.  This 
u  saying  a  good  deal  when  we  remember  the  in- 
different snooees  other  h]rpotheses  have  met  with, 
and  the  difference  of  opinion  which  eziBted,  and 
iwntimiseto  exist,  among  solar  physicists  on  this 
deeply-intereBting  subjeot. 
Onr  readers  donbttess  remember  the  hypothesis 
L  which  Dr.  Siemens  works,  and,  therefore, 
I  will  be  no  necessity  for  us  to  dilate  upon  it 
Dr.  Siemens  soms  up  the  fnudamental  oon- 
I  involved  in  his  theory  as  follows  :— 
I.  That  aqueous  vapour  and  carbon  compounds 
wn  present  in  stellar  or  interplanetary  space. 

SL  That  these  aqueous  compounds  are  capable  of 
Wof  dissociated  by  radiant  solar  energy  while  in  a 
itelB  of  extreme  attenuation. 

3.  That  these  dissoeiated  vapours  are  capable  of 
Wof  comnresied  into  the  solar  photosphere  by  a 
pmoeM  of  interobange  with  an  equal  amount  of  re- 
■■ooiated  vapours,  this  interchange  bang  effected 
bj  the  oentrifngal  action  of  the  sun  itself. 

The  third  oondition  oontams  the  most  important 
point  in  the  argument— the  principle  of  fan  action. 
TO  imderBtand  this  most  important  principle  it  is 
lary  to  bear  in  mind  thi^  as  ttie  sun  ooih- 
1  one  revolution  on  its  axis  in  25  days,  and  its 
Iter  befaig  taken  at  882,000  miles,  it  follows 
fliat  the  tangential  velocity  amounts  to  1*25  mile 
perieooBd,  or  to  4*41  times  that  of  our  earth.  An 
•qwitorial  ase  of  solar  atmosphere  is  the  result  of 
lliia  high  rotative  velocity,  by  which  the  sun  acts 
Beehaaioally  upon  the  floating  matter  sunonnding 
it  in  file  Banner  of  a  fan,  drawing  it  towards  itseS 
upoo  file  solar  aurfaoes,  and  projecting  it  outwards 
in  a  oontinuous  dise-lUDS  stieam. 

It  most  be  remembered  that  it  is  not  owing  to 
tlMemMfogai  moment  overcoming  the  action  of 
oimty  that  the  outflow  takes  plaoe,  for  the  out- 
flowing oorreat  is  entirely  dependent  upon  the 
fonaar  f<»o*-  As  for  the  produots  of  combustion 
"jo^tared  back  Into  space.  Dr.  Siemens  assumes  tiiat 
tiMT  would  mdually  change  the  condition  of  tiie 
•lenar  material,  rendering  it  more  and  moreneutral, 
end  hm  even  ventures  to  suggest  the  probabilitv 
Sfcij?^*'.ti:j^**?*  would,*?nder  thL  ciiiuii 
mSSLiMi^?.  ^  ,fe  ^'^  ^<*  *^«  combined 
•Hi4«i»Wli  to  a  oondition  ofseparation  by  a  proo«M 


S^. 


of  dissociation  carried  into  effect  at  the  expense  of 
that  solar  energy  which  is  now  supposed  to  be  lost 
to  our  planetsjy  system. 

Those  who  have  seen  photographs  of  the  eclipsed 
sun  in  1867  and  1878  must  have  oeen  struck  with 
the  resemblance  between  the  hypothetical  dia- 
gram of  Dr.  Siemens,  and  the  currents  in  the  solar 
atmosphere  as  revealed  by  these  eclipses;  they 
seem«  in  fact,  praoticallv  to  bear  out  that  which 
Dr.  Siemens  theoretically  assumes.  It  is  quite 
certain,  however,  that  in  the  years  of  greatest 
solar  activity,  the  coincidence  between  Dr.  Siemens' 
hypotheslB  and  what  is  actually  observed,  vanishes ; 
and  on  account  of  this  reason,  it  was,  we  believe, 
that  during  the  last  eclipse,  the  analogy  above 
noticed  was  not  observed. 

There  is  another  factor  which  plays  not  an  un- 
important part  in  Dr.  Siemens'  system  of  solar 
economy,  and  that  is  shrinkage,  or  a  gradual  re- 
duction of  the  sun's  volume,  which  in  some  mea- 
sure counterbalances  the  expenditure  of  energy 
poduced  at  the  expense  of  solar  rotation,  and 
helps  to  ^ve  somethiug  more  than  a  merely  limited 
si^fication  to  the  concluding  sentence  of  Dr. 
Siemens  in  his  paper  read  before  the  Boyal  Society, 
which  is  Well  worth  quoting,  as  it  contains  senti- 
ments whidi,  even  if  his  highly  ingenious  hypo- 
thesis were  rejected  to-morrow,  would  still  be  re- 
echoed by  all  whose  delight  it  is  to  investi^te 
the  mysteries  of  nature,  and  to  whom  our  physical 
relation  with  the  celestial  bodies  must  ever  form  a 
lofty  subjeot  for  contemplation. 

**  If  these  conditions  could  be  substantiated," 
says  Dr.  Siemens,  **  we  should  gain  the  satisfac- 
tion that  our  solar  system  would  no  longer  impress 
us  with  the  idea  of  prodigious  waste  through  dis- 
sipation of  energy  into  space ;  but  rather  with  that 
well-ordered  self-sustainmg  action  capable  of  per- 
petuating solar  radiation  to  the  remotest  future." 
0.  H.  Bomanee. 


under  different  illuminationB.  I  have,  unfor- 
tunately, lacked  opportunity  of  noting  the  looality 
with  the  superior  means  now  at  my  dispo«l. 

*^  Herbert  In^aU. 

Champion  Hill,  S.E.,  July  14th. 


8MBAT0VS  BI«O0K. 

[20289.1-lN  letter  20260  (p.  426)  "r.B.A.S." 
scarcely  does  Justice  to  the  Smeaton  block.  Ac- 
cording to  the  plate  and  description  in  Dr.  Pear- 
son's "PractioAl  Astronomy,"  it  consists  of  a 
wooden  cylinder  divided  into  two  parts  by  an 
oblique  seotioa,  as  shown  in  Fig.  1— in  this  pontion 


PTOLBBCJEXXS. 

[20288.]— Bbfebbino  to  Ur,  A.  S,  Stanley's 
letter  on  above  region  (20236,  p.  399),  the  fol- 
lowing observations  from  my  note  book  respecting 
the  depressions  on  the  floor  thereof,  and  the  ac- 
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oompan^g  sketoh,  made  at  the  time,  may  be 
interssting. 

*'  April  22nd,  1866.  I  obtained  some  good  views 
of  Ptolemasus,  which  was  on  the  terminator,  and 
was  much  struck  by  the  irregularities  of  its  surface. 
The  prinoiiAl  crater,  A,  was,  of  course,  most  oon- 
spiouous.  There  appeared  to  be  a  wall,  or  low  ridge, 
running  N.  of  it,  and  also  a  mound  to  the  N.W. 
The  surface  of  the  plain  (goierally  as  smooth  as 
water)  appeared  much  diversified  with  numerous 
shallow  depressions  (I  can't  call  them  craters), 
which  were  generally  very  large.  It  was  difficult 
to  trace  out  the  smaller  crater  B,  whioh  stood  be- 
tween four  of  these  hollows,  appearing  to  be  on  the 
summit  of  a  mound,  and  having  four  bright  ridges 
running  ftrom  it  (after  the  style  of  Copernicus,  but 
theridsea  more  rocky  and  hi^h).  I  have  never 
seenthu  appearance  of  the  little  orator  before, 
always  imagining  that  it  stood  on  the  smooth  sur- 
face. This  shows  how  careful  we  should  be  in  not 
arriving  at  oondusions  from  a  few  observations. 
The  appearance  and  sketch  of  the  crater  was  con* 
flrmea  by  my  brother  William,  who  observed  it  some 
time,  and  drew  my  attention  more  particularly  to 
the  small  mound  N.W.  of  the  prindpal  orator.  The 
smsll  crater  B  oould  not  be  seen  with  a  lower  power 
than  226." 

At  the  moment,  I  have  an  impression  that  this 
roughened  appearance  of  the  floor  is  by  no  means 
freouent,  as  I  have  generally  seen  the  surface  (even 
unaer  very  oblique  ught)  perfectiy  smooth  and  un- 
ruffled, and  it  is  onlv  another  of  those  instances 
whioh  tend  to  strengthen  a   lurking  idea  always 

{>resent  in  my  mind  of  an  obscuring  medium  on  the 
ower  levels  of  the  moon.  But  further  knowledge 
may  alter  these  views.  In  any  case,  as  the  region 
is  an  interesting  one,   it  should  be  well  watched 


iC-  /    C  ,  / 


C.2.    . 


it  would  be  an  all-azinttith,  11^  however,  the  upper 
part  B  is  turned  half-round,  as  in  Fig.  2,  it  be- 
comes an  equatoreal.  A  oatch  at  e  engages  with 
another  at  d,  securely  locking  them  together  when 
in  position  2.  Of  course  the  angle  of  tiie  seotional 
out  has  to  be  BO  contrived  ^at  the  upper  surfaoe 
of  the  combination  shall  be  equal  to  the  co-latitude 
of  the  plaoe  when  at  2. 
Leicester.  W.  8.  Pranks. 

THB  nSTDlAJX  OABPBVTEB. 

[20290.1  ~Hi8  tools  usually  consist  of  an  iron- 
bodied  plane,  about  a  quarter  the  size  of  an  ordi- 
nary iaok  plane,  with  a  piece  of  an  old  file  ham- 
mered down  thin  for  a  blade ;  one  or  two  chisels, 
these  also  usually  made  out  of  old  files;  a  saw, 
Hke  a  very  bad  keyhole  saw,  but  with  the  teetb 
made  to  cut  the  wrong  way^i.e.,  when  drawing 
the  blade  towards  him :  a  rough  fiddle-drill  (thu 
is  his  most  useful  tool,  being  the  only  one  with 
which  he  can  make  a  hole) ;  and  last,  but  certainly 
not  least,  an  adze.  Some  lucky  carpenters  possess 
a  screw-driver ;  but  with  the  ordinary  ran  this 
seems  to  be  oonsidered  rather  a  luxury. 

He  has  not  the  slightest  respect  for  any  of  the 
tools  he  uses,  and  will  knock  out  a  plane-iron  to 
make  a  scraper  of  it,  or  use  a  chisel  if  he  wants  a 
screw-driver,  with  the  greatest  oomplaoency. 

Once  a  year,  however,  his  religion  teaohee  him 
(I  am  speaking  of  Hindus)  that  he  must  go 
through  a  sort  oif  oonsecration  ceremony,  piling  all 
the  tools  in  a  comer  of  his  house,  and  propitiating 
the  god  that  presides  over  them  vrith  cocoa-nut 
and  rice. 

His  usual  position  when  at  work  is  squatted  on 
the  ground,  or  on  one  end  of  a  board  on  the 
ground,  the  rest  of  the  board  serving  for  a  bench. 
He  has  an  advantage  in  this  position,  as  he  is  thus 
able  to  hold  work  between  his  toes  if  small,  or 
with  beth  feet  if  the  piece  is  too  large  to  clasp  with 
his  toe.  In  this  our  Aryan  b^)ther  oertainiy  has 
an  enormous  advantage  over  his  Eos^ish  fellow- 
workman,  as  he  can  hold  a  ohalk-line  with  hia 
left  foot  and  right  hand,  and  strike  it  with  the  left 
hand,  and  use  his  feet  in  a  thousand  other  ways, 
instead  of  calling  some  one  to  assist  him. 

If  he  is  made  to  work  at  an  ordinary  carpenter's 
bench,  he  will  stand  awkwardly  at  it  until  his 
foreman's  back  is  turned,  and  tbeu  sit  on  it  crots- 
legRod  as  though  he  was  on  the  floor. 

Given  English  tools,  it  is  usual  for  him  to  stick 
an  extra  handle  to  a  jack-plane  or  a  hand-saw,  so 
as  to  get  somebody  to  help  him  to  pull  it  along. 
He  attains  great  proficiena;jr  witii  the  adze,  and 
can  leave  work  as  smooth  with  it  as  from  an  ordi- 
narv  jack-plane.  Moreover,  he  oan  split  a  line 
with  it  quite  as  well  as  with  a  ohisel.  Hammer  he 
has  none ;  the  reverse  side  of  the  adze  doing  duty 
instead. 

Considering  the  tools  he  works  with,  it  is  per- 
fectly marveUous  how  he  oan  turn  out  such  reaUy 
good  work.  He  usually  combines  cabinetrmaking, 
and  will  make  furniture,  or  roof  a  house,  or  mend 
a  bullock-cart  with  charming  impartiality. 

I  am,  of  course,  writing  of  the  ordinary  up- 
country  carpenter,  not  of  suoh  as  are  usually  to  be 
found  m  Presidency  towns  or  laige  works,  whoe 
they  will  oompare  very  favourably  with  English 
workmen. 

I  should  like  to  describe  his  lathe.  It  con- 
sists of  two  blocks  of  wood,  with  an  iron  centre  in 
each,  connected  together  bv  two  pieces,  about  an 
tech  square  bj  5ft.  long.  One  block  is  fast  to  the 
connecting-pieees ;  the  other  slides  on  them,  so  as 
to  be  adJQstable  for  different  lengths  of  work. 
The  following  is  a  sort  of  rough  sketch  of  the 
ffenend  arrauffoment : — ^The  slidmg-block  is  kept 
m  plaoe  by  wedfir«w.  His  only  turning-tool  oonsMs 
of  a  file-tang  (I  mean  the  end  that  goes  in  the 
handle)  sharpened  to  a  point  AnothSn- arnwge- 
ment  of  lathe  (save  the  mark  5)  is  neoenary  if  he 
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wants  to  turn  out  a  box,  or  any  work  that  requires 
to  be  chucked.  I  had  almost  forgotten  Uie  driving- 
gear.  However,  to  take  an  instance.  Sup- 
pose he  wants  to  make  a  round  ruler. 
He  will  first  adze  the  wood  something  like  round, 
and  then  fasten  it  between  the  centres  of  his  lathe. 
Having  done  this,  he  pastes  a  cotton  rope  round  it, 
anywhere  about  the  middle,  and  gets  a  friend  to 


pull  the  rope,  first  by  one  end  and  then  the  other, 
holding  one  end  in  each  hand.  This  imparts  a 
ciroular  motion  to  it,  and  when  it  is  moving  towards 
him  he  will  press  the  file  end  to  it  and  so  turn  a 
groove  at  one  end.  Into  this  groove  the  rope  is 
put  as  into  a  grooved  pulley,  and  then  the  work  is 
turned.  Whui  fioisbed  the  piece  forming  the 
pulley  is  cut  off,  either  before  or  after  it  leaves  the 
centres.  For  veiy  smail  work,  such  as  pipe*  stems, 
it  is  common  to  find  a  man  turning  the  work 
round  by  means  of  a  bow,  the  string  of  ^ich  is 
wrapped  once  or  twice  round  the  work,  which 
bow  he  holds  in  his  left  hand,  and  the  turning 
tool  in  the  right;  but  this  is  only  suitable  for 
very  small  work.  The  Indian  carpenter  is  a 
capital  hand  at  copying  anythiiig  whioh  is  given 
to  him.  I  have  recently  faad  some  excellent 
billiard-oues  made,  the  butt  being  of  a  different 
coloured  wood  joined  to  the  eue  proper  by  what 
is  known  as  a  four  point  or  star  spiioe— not  at  all 
an  easy  thing  to  work,  even  with  ffood  tools.  As 
a  rule,  I  think,  the  Hindoo  is  not  gifted  with  what 
we  call  a  straight  eye.  He  will  deliberately  nail  a 
batten  on  a  box,  making  an  angle  of  10  or  16  de- 
grees with  the  side,  and  look  oomplaoently  at  it, 
wondering  why  he  is  made  to  pull  it  off  agam,  and 
thinking  all  the  time  that  the  sahib  is  very  haxdto 
please. 

To  sum  up  my  experience,  the  Hindoo  carpenter 
is  essentially  lazy.  He  is  not  strong  enough  built 
to  use  English  tools.  He  takes  no  pride  in  Keeping 
his  own  tools  in  good  order.  For  all  that,  if  he  is 
poperly  taught,  he  can  turn  out  very  good  work 
indeed.  As  a  rule,  he  is  very  sharp  at  picking  up 
an  idea,  and  the  only  wonder  is  that  carpenter 
caste  being  hereditary,  like  many  other  Indisji 
castee— once  a  carpenter  always  a  carpenter--they 
are  not  better  taught  to  begm  with. 

A  MelUngr  Meohanlo. 


THB  FOBEGBOXIKD  IN  SXJBTOHINa. 

[20291.1— Mt  thanks  are  due  to  J.  A.  Westwood 
Ohver  (202,  275),  although  the  question  is  still  not 
entireljr  set  at  rest.  I  also  proeured  Green's  book, 
as  advised  by  a  previous  correspondent,  but  it 
leaves  out  precisely  the  point  at  issue.  Let  the 
building,  Sn.,  be  four  fields  off.  I  can  sketch  it 
thus,  and  delineate  the  four  fields— i.e.,  the  whole 
scene— from  my  feet,  and  put  in  at  the  latter 
carefully-drawn,  detailed  leafage ;  and  so  far  all 
would  be  in  some  sense  correct  But,  pactically, 
I  don't  want  to  draw  the  four  fields,  but  to  take 
such  extent  only  as  the  natural  sight  compcehends 
when  viewing  the  seene— i.e.,  what  is  indnded 
within  an  angle  of  about  60^  in  all  directiona— and 
this  will  not  embrace  the  ground  near  my  feet, 
nor,  let  us  say,  any  part  of  the  two  near  fields. 
I  am  not  sure,  but  1  think  such 


^photographed 
would  be  true  to  nature :  but  such  photo,  would 
ffive,  I  imagine,  no  detail  of  foreground,  but  the 
foreground  would,  by  its  oomposiaon  and  struc- 
ture, have  the  appearance  of  Ming,  as  it  really  is, 
two  fields  distant  from  the  eye,  and  the  building 
would  also  appear  at  its  true  distance — vis.,ybur 
fields  distant. 

The  oft-advised  rule  of  art  is,  I  believe,  *<  Draw 
what  you  see" ;  and  in  a  sketch,  **  Take  just  what 
the  eye  easilv  embraces,"  or  **  Hold  up  at  arm's- 
length  the  skelohing-bloek,  aad  iaolnde  vfhak  it 
covers."  But  it  does  not  in  the  case  supposed 
cover  the  near  ground,  nor  does  the  eye  see  it. 
Ought  it  to  be  drawn? 

Oonntry  Sketoher. 


A  BLIND  KAN'S  VISION. 

[20292.]— U2n)EB  the  head  <*  Useful  and  Scien- 
tific Notes  "— "  A  Blind  Man's  Vision,"  you  have 
gublished  (p.  398,  July  7th)  a  note,  the  scientific 
DDortanoe  of  which  I  do  not  very  well  understand, 
as  it  gives  no  explanation  of  the  related  phenomena. 
My  chromogerminator  and  vegetator,  which  jou 
VTould  not  even  mention,  are,  in  my  opinion, 
vastly  more  scientific,  and,  at  the  same  time,  useful. 
Indeed,  the  French  Aoadimie  des  Sciences  is  of  my  1  railway  metals  upanded  on  increase  of  tempera< 


opinion  in  this  respect,  and  was  greatly  interested 
by  the  presentation  maide  by  the  savant  P<iul  Bert, 
the  late  Minister  of  Public  Icstruotion,  of  vege- 
tables cultivated  in  lanterus  glased  with  coloured 
glass,  which  produced  most  startling  phenomena. 
The  learned  body  was  also  very  much  interested  by 
M.  Poey's  communications  of  General  Pleasanton's 
experiments  in  the  application  of  violet- coloured 
lignt  on  the  growth  of  animals. 

But  since  M.  Plateau's  case  has  attracted  your 
attention,  I  venture  to  write  the  following  Imes, 
probably  useless,  on  the  subject,  which,  in  my 
humble  opinion,  will  present  a  very  scientific  and 
useful  interest. 

Having  read  in  a  French  paper  a  few  words 
about  M.  Plateau*s  paper,  which  did  not  contain 
the  details,  I  wrote  to  this  learned  gentleman  a 
rather  long  letter  on  the  subject  It  being  said 
that  M.  Plateau  attributed  his  blindness  to  his 
having  observed  the  sun  with  naked  eyes,  and  that 
he^  aa vised  astronomers  and  amateurs  not  to 
imitate  him,  that  he  thought  that  his  retina  had 
been  paralysed  by  the  action  of  the  sun's  rajs,  &o., 
&c.«  I  informed  the  learned /7r()/e:«Mur  emtrife  that 
I  also  frequently  looked  at  the  sun  with  unpro- 
tected eyes,  and  that  then  I  could  realise  its 
sphericity,  see  the  spots,  discern  their  nucleus, 
their  jpenumbra,  the  faculee,  &c. ;  that  I  could 
nerceive  what  Father  Secchi  called  the  willow 
leaves,  &c. ;  that  after  such  observations  my  eyes 
were  deeply  insolated  for  a  long  time.  That  havme 
carefully  studied  all  the  physico-pbysiolo^icu 
phenomena  thereby  produced,  and  the  conditions 
of  their  ^adual  disappearance,  I  had  sought  for 
and  happily  found  the  means  to  de-insolate  the 
eyes  in  less  than  ten  minutes,  by  a  process  which, 
ten  years  ago,  I  communicated  to  the  Academic  des 
Sciences,  where  no  attention  was  paid  to  it.  I 
supposed  that,  had  he  been  in  possession  of  this 
means,  most  probably  he  would  not  have  lost  his 
sight.  I  persist  in  thinking  that  this  discovery  has 
a  great  value,  the  more  so  as  it  has  just  led  me  to 
another  still  more  important,  of  which  I  will  say  a 
few  words  presently. 

M.  Plateau,  still  experiencing  some  effects  of 
light,  and  precisely  those  naturally  produced  on 
sound  eves  by  insolation  and  complementary 
colours,  1  am  of  opinion  that  his  retina  is  net 
entirely  paralysed  (if  at  all),  else  he  would  not  feel 
any  light  sensation.  Yer^  likely  his  blindness  is 
causea  by  some  matter  which  prevents  the  passage 
of  light  from  the  cornea  to  the  retina,  it  being 
inter|K>sed  in  the  vitreous  humour  contained  in  the 
hyaloid  or  choroid  membrane.  I  informed  M. 
Plateau  of  a  case  of  cataract  completely  cured  by 
electricity.  I  mentioned  my  unsuccessful  experi- 
ment upon  the  eyes  of  a  French  gentleman  who, 
in  Mexico,  had  become  blind  quite  suddenly  in  an 
excess  of  anger,  which  caused  an  instantaneous 
amaurosis.  Electricity  produced  some  brightness 
Ularte)  in  the  eves,  sufficient  to  enable  him  to 
distingmsh,  by  their  respective  and  differing  a>/<mr, 
the  positive  from  the  negative  poles,  but  sight 
ooul€  not  be  revived ;  which  proved  that,  in  this 
case,  the  retina  was  not  absolutely  paralysed,  but 
that  the  optic  nerve  was  either  paralysed  or 
ruptured.  I  called  his  attention  to  the  different 
sorts  of  amaurosis,  gradual  or  sudden,  partial  or 
total,  oaused  by  atrophy  or  by  hypertrophy,  in 
which  cases  the  colours  which  first  become  insen- 
sible are  reversed,  &o.,  and  the  cause  thereof.  I 
advised  him  to  try  a  peculiar  application  of  elec- 
tricity, &c.  The  learned  gentleman  had  the 
kindness  to  acknowledge  the  receipt  of  my  letter, 
and  to  send  me  thanks,  but  said  no  mere. 

Since  this,  a  new  fact  occurred  to  me  after  my 
observation  of  the  eclipse  of  the  17th  May  last. 
This  brought  the,  to  me.  great  discovery  of  the 
real  cause  of  M.  Plateau^s  blindneis,  and,  at  the 
same  time,  of  the  powerful  action  of  the  magnet 
upon  the  ciroulatinig  fluids  and  liquids  of  the 
human  bodv,  which  action  is  most  likely  to  produce 
the  cure  of  hitherto  incurable  diseases  of  the  eyes. 
The  action  of  the  magnet  on  the  eyes  is  wonderinl ; 
no  doubt,  that  when  inown  it  will  become  a  great 
therapeutic  agent.  I  am  now  writing  a  paper  to 
be  sent  to  the  Acad^mie  des  Sciences  on  the  subject. 
I  might  send  you  a  copy  of  it.  I  would  write  it  in 
English  if  it  had  any  chance  of  being  inserted  in 
the  *'  E.  M.,"  but  will  not  take  the  trouble  if  it  has 
noDo.  Oh.  Babache. 

Morchain,  Somme,  France. 


i  IS  easy  to  uuaerscana  ^rj,  m  uie  case  oi  a 
le,"  that  the  expansion  would  rather  be  up- 
I  (!)  ;  and  Mr.  Oliver  winds  up  his  views  with 
>eUef   that  <* bending"    (! !)    may   possibly 
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SOOTT-BXrSSBLIi  AND  THB 
VIENNA  DOKB. 


[20293.]— Thb  way  in  which  the  subject  of  the 
expansion  or  non-expansion  of  Soott-Bussell's 
structure  has  been  handled  by  your  correspond- 
ents, puts  me  in  mind  of  the  story  of  a  oertain  king 
assertmg  that  a  glass  globe  full  of  water  weighed 
the  same  with  or  without  fish  in  it ;  all  his  oourtiers 
demonstrated  how  this  happened,  and  proved  him 
to  be  right— which  he  wasn't. 

I  don't  hesitate  to  answer  for  Scott-Bossell  that 
he  never  by  anything  he  may  have  said  about  his 
dome,  or  any  other  iron  structure,  intended  to 
imply  the  least  particle  of  doubt  of  the  fact  that 


ture  when  they  were  laid  as  a  track ;  or  that  they 
could  be  linked  in,  as  it  is  termed,  without  '*  ex- 
pansion," being  left  between  the  ends  of  the  rails. 
Railway  engineers  have  not  now  to  learn  the  truth 
of  this. 

*<J.  J.  A.,"  another  correspondent,  will  have  it 
that  it  is  essy  to  understand  (?),  in  the  case  of  a 

"dome,"^"^"" * "  --^•---  *- 

wards  ( ^  . 

the   belief  «       ,    ,         .    . 

account  for  what  is  supposed  to  happen,  or  rather 
not  to  happen. 

As  this  latter  gentleman  defers  the  discussion  of 
the  ouestion  to  some  future  opportunity  (if  ever), 
it  will  be  well  for  him,  and  all  who  may  be  drawn 
into  the  consideration  of  this  subject,  to  start  with 
at  least  one  common/a^;/,  and  that  is,  that  the  so- 
called  '*  ring  "  is  not  a  continuous  lenpth  (one  piece) 
of  metal,  whioh,  an'  it  were,  would  itaelf  have  put 
an  end  to  all  opposition  and  discussion,  by  expand- 
ing in  the  direction  of  its  length,  and  consequently 
in  the  dimension  of  its  diameter  also,  on  being 
heated. 

The  "  ring  "  vras  built  up  of  plates  in  sections, 
in  Belgium ;  and  after  arriving  on  the  ground,  was 
put  together  in  the  form  of  an  endless  girder  of 
about  oft.  (deep  (as  near  as  I  can  remember},  and 
with  heading  joints  enough,  in  all  consctenoe,  to 
allow  of  local  expansion  or  contraction,  without  in- 
terfering with  the  total  length  of  it  This  sort  of 
compensated  expansion  happens  in  other  and 
straight  girders,  according  to  construction,  and  is 
nothing  new,  afttr  all,  to  practical  men. 

Let  me  add,  for  the  information  of  readers  who 
may  not  be  acquainted  with  the  particular  con- 
struction of  the  roof  in  question,  that  the  "  rinf[  " 
is  a  made-up  band  of  iron  plates  on  edge,  actmg 
as  a  foot  to  the  thrusts  of  straight  iron  rafters ;  or 
the  ''  rin^  "  may  be  considered  as  an  endless  tie 
for  a  aenee  of  **  principals,"  the  upper  ends  of 
whose  rafters  butt  against  another  much  smaller 
ring  at  a  higher  devation,  and  upon  whioh  an  ob- 
servatory was  constructed.  The  spaces  between 
the  rafters  are  filled  in  with  deeply-mdented  panel 
work.  Therin^was  put  together  on  the  ground 
just  inside  a  senes  of  wooden  stagings,  and  lifted 
up  as  a  whole  by  large  long  screws  made  for  the 
purpose  at  several  mts,  and  when  at  the  pioper 
height,  was  held  until  the  iron  supports  were  built 
under  it. 

Now  that  the  name  of  Scott-Bussell  ha*  come  up 
as  it  has,  Mr.  Editor,  I  am  very  desirous  of  **  im- 
iving  the  occasion  "  in  another  wav.  I  wish  to 
J  that  some  one  of  **  ours  "  who  may.  perhaps, 
know  the  story  well,  will  tell  us  how  this 
iant  intelligence  —  this  constructor  of  colossal 
^-dps,  and  other  engineering  works  of  cyolopean 
dimensions,  years  ago  raised  the  nearlv  defunct 
Society  of  Arts  to  healthy  life;  and,  by  his 
own  strong  will  and  almost  unaided  effort,  got 
together  ihkt  little  exhibit  of  wares  in  John-street, 
Adelphi,  in  1840,  which,  undoubtedly,  was  the 
parent  of  the  great  **  Exposition  in  Hyde-parkin 
1861,"  and,  consequently,  the  direct  ancestor  of  all 
theiest  of  those  other  expositions  that  followed 
fast  and  follow  faster. 

There  may  happen  one  of  the  associates  of  this 
great  man  among  '*  ours,"  or  some  one,  periiaps, 
of  his  immediate  assistants  of  that  day,  who  can 
tell  us  whai  Scott-Bussell  did  in  the  week  before 
the  opening  of  the  **  eonversazione,"  ae  it  was 
modestly  ouled,  when,  because  of  the  Httle  or  no 
response  of  "  home  manufacturers,"  to  the  invita- 
tion of  the  '*  Society  "  to  send  in  exhibits,  absolute 
failure  stared  in  the  lace  of  all  conoemed  in  the 
venture.  Can  we  not  learn  the  precise  circum- 
stance of  how  Scott-Bussell,  with  two  helpers— 
(allhonourto  them,  and  their  names  are  world- 
renowned  too),  it  being  too  late  to  work  up  the 
colmtry  people— started  out  in  London  in  four- 
wheel  cabs  for  three  whole  days,  from  early  mom 
tilllate  at  night,  almost  demanding  exhibits;  and 
by  personal  **  entreaty  "-—(yes !  that^s  the  word  he 
used)  Scott-Bussell  and  hia  two  friends  induced, 
among  others,  London  tradetnm^  who  were  not  even 
manufacturera  to  esnd,  as  well  as  to  allow  them  to 
fill  their  cabs  many  times  a  day  with,  goods  and 
exhibitable  things  nom  among  their  wares. 

Not  only  was  enough  obtuned  in  this  way  to 
avoid  all  appearanoe  of  failure,  but  as  much  was 
actually  got  together  as  there  was  q>aoe  for  in  the 
exhibition  rooms  to  exhibit  comfortably,  and 
success  crowned  this  first  desperate  attempt  at 


One  more  item,  Mr.  Editor,  if  you  please.  Some 
of  your  readers  mav  have  been  visitors  at  the  show 
I  liave  just  referred  to,  and  may  probably  remem- 
ber that  just  before  its  oloae  a  little  green  baiae- 
oovered  table,  having  a  roU  of  paper  set  out  to 
receive  signatures,  appeared  just  where  a  lecturer 
would  now  stand  to  address  an  audience.  I  well 
remember  the  paper  remaining  a  whole  day  with 
something  like  a  dozen  names  appended ;  and  this 
was  the  petition  of  the  Society  of  Arts  and  the 
public  to  H.B.H.  the  Prince  Consort  that  he  would 
graciously  take  the  lead  in  the  promotion  of  a 
**  World*s  Exhibition,"  proposed  to  be  held  some- 
where in  London  two  years  after  date,  or  1861, 
declaring  that  such  an  exhibition  was  necessary 
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and  rendered  pCMihU  in  eonH^wmoe  of  the  verf 
JUsUering  wwy  in  tcMeh  exhxbiton  h»d  eome  ftrttatdt 
and  the  puldio  had  m«t  them,  at  this  John^stMet 
Ezhibltloii. 

**  Leriathan  **  wat  an  appropriate  nune  for  the 
big  ahipy  atid  the  iron  roof  at  vtenna  ii  the  larfest 
w^  G«  its  kind  in  the  vrorld.  Bat,  tomy  mind, 
the  biggeet  thing  Soott-Koseell  eter  dfd,  and  that 
whioh  hae  had  the  nio«t  inflnenoe  on  mtakind  tft 
large,  wae  the  tafotion  of  new  life  into  the 
fiometj  of  Arti,  and  afterwardi  making  a 
•nooeae  of  that  little  show  a  d.  1849^d  therenpon 
moTtng  for  the  lamr  one  in  Hyde  Park  in  1851. 

Kow !  Who  of  *«  onre  "  oan  gite  n«  detaUs  of 
the  ahcve  interetOng  incident  in  8eott-Bni«eU*iv 
Hfe?  J.  W,  Wi-0. 


-TBM    JUBirXB    07    THB    LBICBSTSB 
ASIX>  SWAMinVCkTOJS  BAUWAY^. 

[20294.] -Ok  Monday  last  GTth  inftt.)  the  town 
of  Leicester  enjoyed  the  advantt^gee  of  railway 
oommunioation  for  a  period  of  fifty  yean. 

Upeo  the  17Ui  of  tfaly,  1832,  the  Leicester  «nd 
Swanniagton  Bail  way  (#hich  now  forms  the 
oldest  part  of  the  Midland  system)  was  opened; 
and  although  it  does  not  appear  that  any  festivities 
will  take  place  n£K)n  the  fiftieth  aimiTersary,  stitl 
«n  erent  of  anch  interest  both  to  t^e  town  and  tbe 
engineering  world  should  not  be  allowed  to  pass 
without,  at  least,  some  m^^ottoii. 

Olemont  X.  SCretton. 

Saze-CobuJBg-street,  Lstoest^. 

34XIiWAT  SiaHAIiS-TO  B.  StOOKB. 

[20296.]— Would  not  the  signils  be  ssrfer 
if  the  ann  were  weighted  at  oue  cud,  so  that 
if  the  rod  oonneoting  it  with  the  lever  and 
weight  at  bottom  of  post  broke,  the  arm  would 
keep  at  dangei^F  Also,  the  coloured  specs 
to  oe  fastened  to  the  arm  instead  of  worked 
lower  down  by  the  rod,  as  they  frequently  are  f 
I  think  the  anna,  when  lowered  down  to  85** 
are  more  likely  to  work  to  '*  danger  "—that  is,  to 
go  to  the  horixontal  position— than  when  lowered  to 
4^^,  as  the  lower  the  arm  is  the  more  Impetus  it 
has  to  fly  up  to  that  position  when  requited.  I  see 
en  most  railways  the  **home"  asui  *^  starting*' 
signals  are  worked  dear  to  45^,  while  the  <*  distant " 
nearly  any  position  between  ab:mt  26**  and  90\ 
Would  it  be  any  praocicU  use  to  coat  the  arms 
with  **  luniuoUB  p«Uit'*  V  0. 

[30296.]— Mb.  Stooke*s  identic  comment  upon 
the  present  state  of  siguala  is  very  true ;  bat  it  is 
•correspondingly  true  tHat  the  progress  of  improre- 
jusnt  is  proportional  to  the  intensity  of  man's 
naoessity.  At  last  it  is  found  essential  that  these 
aignato  be  ffoyemed  by  a  more  rigid  rule  than  has 
hithscto  been  obaerred,  and  atepa  are  being  taken 
ta  bring  them  to  the  present  atate  of  acientifio 
aecnrao^.  Now  it  is  evident  that  it  is  eaaential  for 
these  Bignal-arma  to  distinctly  indioAte  da^er, 
clear,  and  no  signal,  then  why  not  divide  the  quad- 
rant  into  three  distinot  divisions  of  30^  each,  say, 
from  sero  to  30^  danger,  from  30^  to  60^  dear, 
irom  60*"  to  90**  no  signal.  This  we  venture  to 
think  would  be  a  more  uniform  division  than  the 
one  before  ns,  whioh  has  called  fortn  these  re- 
■laiiDs.  And  in  all  cases  we  should  advise  the 
degiae  being  opposite  the  centre  of  the  arm.  As 
for  the  arm  being  above  the  horiaontal,  this 
should  be  avoided,  and  the  movement  so  con- 
structed that  it  cannot  rise  above  zero.  The 
sneohanism  which  regulates  the  arm  ought  to  be 
so  arranged  that  the  arm  will  fall  from  Z'ito  tor  15^ 
then  from  16"^  to  ^,  aad  next  from  45"  to  76^ 
thus  cleariy  indicating  eaoh  signal,  and  avoiding 
4U1  confusion*  A.  |fff^T^f^ok 


[20297.]— In  the  Enolzbh  MBCSiJno,  October 
2lat,  1881  (letter  193i^,  there  is  an  aeoount  of 
Oenend  Hutchinson's  report  npon  the  Bow-road 
acddent,  of  which  the  prindpal  cause  was  the 
negligence  of  the  signalman  in  not  putting  on  the 
aiguaOs.  Kow,  I  had  some  time  prevtonsiy  stated 
that  neglected  signals  mij^ht  be  avoided,  and  at  the 
ExhibiUon  of  Life-Savmg  Appliances  there  are 
many  inventions  for  railway  pmpoaea.  I  have 
placed  a  working  model  before  the  public  as  per 
advectiasment,  which  appeared  in  yuur  columns 
last  week.  In  the  adaptation  of  my  apparatus  I 
do  not  interfere  with  the  locking  arrsogemettts  in 
the  signal-box  or  the  block-system. 

The  signalman  takna  *'  off"  the  aigaal  in  the 
ufiml  way,  and  can  pbioe  it  back  lo  ** danger" 
with  his  locking  lever  at  any  moment ;  bnt  sfaN>uld 
he  neglect,  no  ill  consequences  can  enanev  as  the 
train  in  paaaing  the  apparatus  haa  pat  **en"  the 
aignal  notwithstanding  the** off  "  position  of  the 
signal  lever  in  the  lodting  fmme;  thus,  evsry 
train  eets  its  own  *'  danger  signal "  for  any  length 
of  time  until  taken  **off^'  by  lever  in  box. 
Sleotiic  contaot  apparatue  can  be  connected  to 
give  not^  to  aignalmen  of  an  appffcaohxng 
train,  or  an  dectrie  catch  could  keep  the  signal 
in  tkedanger  position  by  prerea^g  the  mechanism 


being  actuated  from  the  danger  position  by  the 
signalman  htmself  until  the  trtcin  had  paraed  a 
certain  section  of  the  line. 

It  is  meehanieal  in  oonstmction,  and  its  action 
could  be  horizontal,  vertical,  or  segmental,  as 
most  convenient ;  aad  its  release  could  be  caused 
by  an  arm,  treadle,  or  other  projection  being 
acted  upon  by  an  arrangement  to  the  engine  or 
the  pressure  of  the  wheel. 

The  invention  is  patented  fai  this  and  other 
countries,  and  is  approved  by  practical  railway 
men,  to  whom  it  ts  quite  a  new  idea  for  signals. 

John  KarrlaaoB  (Inventor), 
July  nth.  186»  Well-street,  Hackney,  B. 


ON   TBM   ABSB&ATION   OV   A   PA&A- 
BOUO  mPUOTJIAJK, 

[20298.]— M^.  WAS!rCLL^8  interesting  letter  sets 
at  rest  all  doubts  respecting  the  true  rule  for  calcu- 
lating central  error.  I  see  I  have  mistaken  Dr. 
Hastmgs'  meaniug  about  the  difficulty  of  finding 
the  point  C.  He  is  alluding  to  the  focus,  whereas 
I  took  it  as  referrhig  to  the  radiant  point.  Mr. 
Wassell  says  there  is  great  difficulty  in  finding  the 
focus  of  the  central  rays,  on  account  of  their  small 
angular  intersection.  Dr.  Hastings  evidently  refers 
to  tht^  same  tiling.  I  am  glad,  however,  that  my 
mistake  has  caused  Mr.  Wassell  to  investigate  the 
effect  of  a  slight  variation  in  the  position  of  the 
pinhole.  He  has  most  conclusively  shown  that  no 
extreme  c&re  is  needed  in  adjaatmg  the  place  of 
the  lamp. 

On  referring  to  my  original  formula,  I  find  it 
gives  the  error  due  to  any  position  of  the  radiant 
point.  Neglecting  poirers  of  f/  greitdr  than  the 
squ&rc,  It  is ; — 

d-j        2  *  d-f' 

In  which  d  is  the  distance  of  the  pinhole  from  the 
mirror,  and/  the  focus  for  parallel  rays.  The  first 
part  is  the  cunjagate  focal  length  ;  and  the  second, 
the  mcrease  in  it,  due  to  aberration  from  aperture. 
Now,  if  rf  =  2/,  the  aberration  is  evidently  y^fif; 
bat  ltd  ^  3/,  then  it  is  y'/^/,  or  the  same  quan- 
tity as  Draper  gives.  The  focal  length  in  this  case 
is  shortened  to/  x  ' ,. 

We  may  now  lay  aside  theory;  and  as  Mr. 
Wassell  haa  been  furnished  with  so  many  exoellent 
specula,  he  will  doubtless  have  much  iuterestiog 
matter  in  store  for  us.  I  can  assure  him  that  it  is 
a  pleasure  to  me  to  find  that  my  investigations 
have  been  of  some  slight  service  in  the  intricate 


matter.  Se  says : — *  *  With  reff4rd  to  theaberra< 
tion  of  a  mirror,  the  difficulty  of  finding  C  is 
equal,  to  my  mind,  in  the  case  of  bath  o.g.  and 
mirror :  it  is  certainly  a  variable  point.  Thus,  if  I 
teat  an  o.g.  on  luminous  point,  and  a  pencil  of  rays 
is  long  in  centre  of  annular  out-of •focus  disc,  1 
feel  sure  that  when  figured  to  bring  all  rays  to  a 
point,  A  is  not  brought  to  B,  or  vies  versd  ;  but  a 
point  between  the  points  A  and  B  is  produced. 
(A  and  B  are  the  central  and  marginal  foci).  Sup- 
pose this  has  caused  a  zonal  error  of  very  alight 
meaaure,  but  sufficient  to  produce  a  diffraction 
ring ;  when  the  glMs  is  again  figured  for  this — that 
a  fnsh  position  for  C  is  produced— I  am  certain. 

*'  As  the  conditions  are  exactly  the  same,  to  pro- 
duce good  definition  in  o.g.'s  and  mirrors,  as  to 
ray  paths,  I  thmk  you  will  agree  wich  me,  that 
even  if  the  zone  test  proves  practically  successful— 
and  I  feel  sure  it  will— final  testing  on  a  star,  with 
all  the  surface  at  once,  will  not— in  fact,  cannot  be, 
surpassed.  If  the  appearances  are  understood, 
seotions  of  the  cone  of  rays  in  a  diagram  wilf  cer- 
taiRly  help  the  amateur.*' 

July  10th.  Orderlo  Vital. 

8VAI«L    I>TNAMO-lSA0aiirfiB-lCOT0& 
FO&  TaiC70I*a 

[20299.] -I  BBO  to  inform  Mr.  A.  H.  AUea, 
Sheffield,  that  I  make  small  dynamos  as  I  described 
on  page  3H,  No.  900,  for  laboratory  use,  from  the 

Sower  of  one  cell  upwards.    Such  a  machine  as  I 
escribed  is  no  infringement  on  any  patent.  The 
most  I  have  done  with  the  ^j^  armature  is  to  heat 

to  redness  12in.  of  plalkkiiaa  wire.  Of  course  this  is 
on  the  **  Shunt  System,"  and  this  is  the  only  kmd 
that  is  of  any  use  for  experimental  purposes,  as  it 
will  work  balls,  motors,  induction  coils,  and  perform 
every  experiment  equal  to  an  equAvatootaambsr  of 
Bansen  or  Q-rove  oeUs.  A  machine  on  the 
circuit  system  will  not  operate  on  instruments 
which  have  an  interrupted  circuit,  suoh  as  bells, 
motors,  and  induction  coils,  and  to  meet  the  wants 
I  make  them  on  the  **  Shunt "  principle,'  unless 
ordered  otherwise.  We  have  had  some  capital 
notes  on  dynamo  •machines,  but  it  is  like  thro^ptug 
pearls  to  swine.  I  make  this  remark  on  aocouat  of 
over  2o0  letters  whioh  I  have  received,  asking 
questions  oonoeming  my  small  dynamo— whether  it 
would  hght  1,  2,  4,  6,  10,  and  20  Swan  lamps  of  10 
asid  20-oandle  power,  or  an  arc  light  of  1,000- 


candle  pownr.  If  onr  vadnaUe  ecmspCDdsnt, 
**  E.'*  and  others  would  send  sites,  &o.,  of  psrts  of 
dynamos  instead  of  these  mathematical  caJcnlatisns 
(which  are  only  understood  by  one  in  a  thonasad) 
it  would  be  a  great  boon  conferred  on  us.  Wo 
have  had  too  many  problems.  We  want  somsthliig 
between  this  and  those  melancholy  replies. 

I  consider  a  machine  to  If^t  one  inoandesout 
lamp  of  16-candle  power  is  an  mstrument  of  torture. 
I  have  never  recommended  them.  What  possible 
use  can  they  be  to  work  by  hand -power,  wheno— 
Iscmp  takes  about  an  eighth  of  a  horae-powsr; 
and  a  man  has  to  exert  his  fufl  strength  to  gftn 
glimmer.    The  game  Ss  not  worth  the  candle. 

The  small  dynamo  I  described  is  isqual  to  one 
cell ;  will  do  for  depositing,  charging  eiectro*aMig- 
nets,  &e.  The  wheel-gearing  is  for  mulMjtag 
the  speed ;  although  the  mitre-wheels  are  of  equal 
diameters,  the  flywheel  revolves  two  to  one  of  the 
handle.  The  coounutator  is  made  of  one  piece  of 
braes  tubing  (not  of  four  pieces). 

Motor, — Some  months  since  I  mentioned  I  was 
making  one  for  trieyde  i  it  was  made^  was  vs^ 
powerful  with  two  Bunsen  ceHs ;  sure  eight  csHs 
would  do  the  work  v^en  I  was  coostruetteg  it.  I 
knew  it  wonld  do  as  a  dynamo.  Having  tried  hf 
means  of  a  gat  from  afoot-lathe  flywheel,  I  heated 
a  foot  of  wire ;  so  pleased  wirh  it,  use  it  as  a 
dynamo ;  have  no  time  to  apply  it  to  a  tricycle;  ant 
too  busy  with  dynamos.  This  motor  rephu;en  several 
Bunsen  oeUs,  and  is  now  my  only  sowre«  of  obtain* 
ing  a  quantify  cnvrent. 

Some  person  hat  written  to  me  stating  fiiat  xmf 
description  of  the  small  dynamo  is  an  advertise* 
ment.  Bat,  as  I  have  sent  a  full  description  of  it, 
I  am  exempt,  acoording  to  'O.  S.**  Perhms 
Messrs.  Patrick  and  Son  (pa?e  4a^.  last  week)  wul 
Bend  a  fufl  desirription  of  tbeir  maohine;  tiiey  have 
stated  all  it  will  do.  Now,  if  they  will  do  as  I 
request,  their  letter  will  not  be  a  gratis  advertise* 
ment.  Qeorge  Itolsum. 


[20300.]— I  SHOULD  be  pleased  to  read  a  letter 
from  anyone  who  has  fitted  up  one  of  the  smaQ 
dynamo  machines  referred  to  in  letter  20253.  I 
am  sorry  to  have  to  doubt  **  Patrick  '* ;  but  a  ma- 
chine to  produce  as  much  current  as  would  require 
40  quart  fi  unsens  to  be  driven  by  one  man  is  alto- 
gether past  my  belief.  I  can  only  repeat  what  I 
have  said  before — that  there  is  at  present  no  ma- 
chine to  be  driven  by  hand  capable  of  really  good 
work.  Of  course  I  am  open  to  conviction,  and 
nothing  would  please  me  more  than  to  see  such  a 
maohine,  driven  by  one  man,  giving  a  current 
equal  to  40  quart  Buuaens.  I  don^t  Want  a  state- 
ment as  to  what  a  machine  should  do ;  but  I  want 
a  statement  from  someone  who  has  made  such  a 
machine,  and  has  been  able  singly  to  light  and 
keep  lit  for  half  an  hour  4  Swan  lu- candle  lamps. 
W.  J.  Lanoaster. 

A  NEW  FOBK  OF  STBAM-BNaiNB. 

[20301.1— l2r  reply  to  George  E.  Wood  (letter 
20z7O),  I  ahoald  be  glad  to  be  informed  in  sriiat 
manner  the  20  per  cent,  gam  is  resHsed,  in  favour 
of  the  "  neuf  form  of  ^i»w,'*  seeing  that  it  Is 
admitted  to  be  »  to  43  HP.,  and  ^e  engiae 
against  which  it  has  been  tested  is  only  30*5  BlP., 
both  theoretical  calculations^  showing  one  to  be 
by  20  per  cent  the  larger  engine,  aooordhiB  to  his 
own  figures  the  actual  HP.'s,  ss  tested  by  the 
brake,  appear  to  be  in  the  same  propottion  as  the 
theoretical  calculations.  Where,  then^  is  the  yatn 
of  20  per  tent  J 

The  arraogement  appears  to  be  so  absnrd  that 
it  is  diffioulc  to  understand  how  it  conld  hcve 
bsen  entertained,  except  as  a  curiosity,  seeing  that 
it  has  double  the  number  of  working  pirts^  aad 
the  cylinder,  weighing  9  cwt.,  working  upon 
guides,  adds  a  serious  amount  of  friction  wuieh 
does  not  exist  in  a  stationary  cylinder  ;  and  the 
advantage  claimed  for  the  cranks  being  placed  at 
an  angle  is  not  realised,  as  their  throw  is  only 
one-half  of  the  ordinary  typs  of  engine,  cons^ 
quentiy;atthe  full  point  only  half  the  power  of 
enghie  is  exerted ;  therefore,  it  cannot  be  credited 
with  the  advAutages  of  a  double  cylidder-englasu 
Why  the  ftmndations  should  be  of  less  itamgth 
is  auio  difioult  to  see. 


THB  VIOLIN  JEtrtBD. 

[20803.]— I  ounroT  admit  the  idea  that  a  ligM 
mute  placed  on  the  bridge  of  a  violin  hasa  greatss 
effect  than  a  heavy  mute,  p.  405.  It  is  not  ^e 
weight,  but  the  pressure,  that  makes  the  sonad 
wcMcr.  At  first  thought,  most  persons  wonld  say 
the  vibration  was  less  ocsmallet,  bnt  the  oscillalifln, 
or  to-and-fro  movement,  m  the  middle  of  the  string 
remams  the  sameefther  with  or  without  a  ante. 
A  wood  mute  is  as  effset&ve  as  hnas,  so  that  nsaM 
weight  (if  we  eouM  get  it  wHbeut  pressure)  wookl 
not  mute  the  vioUa.  It  is  known  that  Ihssliahlst 
pressure  on  the  heUjp,  aaray  fsem  the  sooadposk 
reduces  the  tone.  Yet  the  hsss  bar  (aetopof  waM 
under  the  left  leg  of  bridge)  is  put  there  to  iastsea 
the  resonant  finalities  of  the  swndhescd^  and  is  < 
rcaiukable  *    ^  -     -^       _  ._» 
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proasiire.  Adam  wa*  not  mam  wrpriiad  at  the 
nnt  taniiaa  than  I  when  I  heaid  *  matad  ▼ioltn. 
It  Memi  eaiy  to  ooooUdo  that  if  thoTiolin  is  mated 
by  preaaive  oa  the  bridge  that,  per  owUra^  m%king 
the  pmaore  leoa  most  iaeraaie  the  aoond.  Here  a 
gieat  problem  itarea  iu  in  the  faoe,  how  to  pcodnee 
this  preasore  witbent  weight,  or  weight  without 
preiaiire,  for  tension  xepreeettts  both  wei^t  and 
preisare ;  that  is,  it  is  dependent  on  them  either  in 
the  present  application  ctf  them,  as  in  a  strained 
dnimy  or  in  the  natural  eendition  of  a  piece  of 
woodp  which  wood  jpoaiewes  tension  wiUboat  the 
addition  of  extra  weight  It  seems  easy  to  suppose 
that  if  we  fine  down  the  wood  we  shall  ease  the  pres- 
sure. Trna,  bnt  we  leee  the  normal  weight  whieh 
produces  the  tension.  I  presume  that  the  Berliner 
▼iolin  is  constructed  tu  remoTe  the  pressure  of  the 
downbearing  of  the  strings  withont  lessening  the 
inherent  teosioa  of  the  body.  How  do  we  know 
what  tension  or  oi^aeity  for  produeing  sound  there 
is  in  a  pleoe  of  wood  ?  A  long  piece  of  wood  has 
more  weight  and  less  tension  than  a  Uiort  piece, 
and  a  thick  piece  than  a  thin  piece ;  size  has  to  be 
oonaidared.  And  to  produce  ^m  bast  reeuK  the 
aonndb9a0d  should  be  efaort  and  thick  enough  in 
tifee  treble,  or  looi|  and  thin  enough  in  the  baM,  to 
xetnm  the  ^braaon  of  the  strings.  We  line  down 
the  wood  to  make  tt  reloca  the  motion  or  pulsations 


of  the  string  and  add  weight  to  the  sidee  and  back 

tomaheupfiar ~ 

the  sides  ahoutd  be  free  (this  is  partly  remedied  hj 


r  the  lost  teoeion;  but  I  think  that 


the  /  holes  in  the  Tiolin),  and  the  loet  tensioa 
applied  to  the  ooandboaid  itself  (this  is  partly  re- 
presented by  adding  the  back  to  belly  by  aoond- 
post).  Now,  if  Mr.  Berliner  can  reduce  the  pres- 
sureand  jet  simulate  tension  (this  cannot  be  done 
with  a  ehin-rest)  in  various  parts  of  soundbourd  to 
suit  the  different  strings,  it  will  be  a  grand  thing. 
Now,  wfll  he  do  me  a  favour,  and  try,  iostead  of 
putting  off  the  weight  of  metal  resonator  through 
the  breast  at  the  treoleend  under  the  finger- beard, 
will  he  use  the/holea  as  means  of  oommonioatiou 
between  baok  and  resonator,  leaving  the  breast 
free  and  untouched?  Less  weight  would  be  re- 
quired with  greater  power  of  control,  and,  I  think, 
an  additfonal  tension.  Fiddler. 


THB  BBBItlNBB  VIOIiUT. 

[90303.]  ~Mr.  ScTRxrcsT,  page  405,  says  of  the 
B^liuer  Improver  thtit  he  believes  it  to  lower  the 
Talue  of  any  violin  It  is  put  on.    This  is  so  sweep 
ing  a  concloflioQ,  that  I  think  it  ought  not  to  pass 
unchallenged. 

I  described  in  a  former  number  of  the  "  E.  M." 
a  simple  way  in  which  anybody  might  tr^  the  effect 
of  this  adaptation  oa  his  violin ;  and  I  then  and  now 
mamtain  that  whilst  it  does  not  benefit  the  tone  of 
a  really  good  iastrument,  it  vastly  improves  tht» 
"     1  of  a  cheap  violin.  E.  B.  Fenneaay. 


LANTBBK-SLIDE  017TIJKBS. 

[20304.] ~A2f  easy  method:  Ooat  a  glass  with 
negative  photo,  varnish,  the  glass  to  be  oold ;  it 
will  dry  quickly.  Whan  set,  u,y  on  thft  glass  a  bit 
of  oarboa-paper  the  siae  of  the  glass ;  then  lay  on 
the  carbon-paper,  your  print,  drawing,  or  copy, 
and  go  over  the  outlines  with  a  smooth,  fine- 
pointed,  bone  tracer;  be  particular  not  to  bear  on 
too  hard,  or  the  v<irnish  will  leave  the  plate.  Oat- 
linee  maybe  traced  on  the  clear  glass  la  this  manner. 
Carbon-paper  must  be  of  the  lati^  kind.  I  have 
tried  both  methods  and  succeeded. 

W.  HE.  Gardaer. 


POBBOAST  AND  PBBIODIOITY  OF 
8TOB1C8. 


The  weather  in  the  British  islaadaoeeiUatea  about 
a  certain  average  standard ;  henoe  the  old  saying, 
**be  it  dry  or  be  it  wet,  t^  weather  will  always 
pay  its  debt''  Here,  too»  the  natural  law  of  oom- 
pansation,  or  balancing*  comes  into  ^lay ;  thua  a 


305.]— The  solar  system  obeys  the  law  of 
periodicity.  The  earth  obeys  the  law  in  its  annual 
and  diurzud  revolation.  Tiie  motions  of  the  moon 
are  periodical.  The  ocean  tides  are  periodical.  Is 
the  ooean  tide  gathered  up  at  new  moon  ?  Then 
the  more  mobile  and  vapour-laden  air  is  propor- 
tionately displaced ;  and  it  may  bo  th&t  an  atcao- 
spheric  tide  exists  governed  by  similar  laws.  When 
the  moon  is  at  quadrature,  or  ninety  degrees  irom 
the  sun,  both  of  these  bodies  are  exerting  their 
forces  at  that  angle,  neap  tides  ensue,  and  where 
the  water  flows  out  the  atmosphere  flows  in,  thus 
the  atmosphere  ie  subject  to  periodical  disturbaaoe. 
The  Polar  current  is  ufluenoed  by  the  same  causes 
inaomedegsse.  Similarly,  the  Qtilf  Stream  iaat 
times  retaided,  and  at  olher  times  its  flow  is  ao» 
•ekcated.  The  Qulf  dtream  leavee  our  coasts  and 
imparta  tta  warmth  to  us.  The  Polar  currant 
engages  with  it,  aikd  they  modify  each  ottier.  The 
air  current  moat  prevalent  with  us  ceiaoidae  witti 
the  direction  of  the  Gulf  Stream.  Thiaatr  current 
obey*  the  combined  forces  of  sun,  moon,  asid  tide. 
Depressions  float  over  us  in  this  air  enrrent,  aosae- 
limei  ezertiag  Uttle  force,  .at  other  times  the 
deprasiions  are  in  rapid  motion.  As  the  storm 
psfiod  approaches  us  small  depressions  are  bene 
np  irom  the  Atlantic  ocean,  and  oftentimes  they 
puM  to  the  North  West  of  us,  but  gradoaUy  the 
current  of  air  in  whieh  they  travel  is  deflected,  so 
that  the  lacaeat  depressions  pass  over  thsae islands. 


series  of  rainy  years  is  balanoed  by  bnghter  years. 
Here  let  me  call  attention  to  article,  "  Saltness  of 
theSea,"p.3d5,£vaLUHliUGBaxio,No.902.  **The 
tables  show  that  the  neighbourhood  of  the 
American  coast  gave  waters  very  fresh 'and  ky, 
which  are  suddenly  replaced  by  hot  and  very 
salt  watacs  when  the  Gulf  Stseam^  is  antered; 
then  as  the  route  of  steam^paaketa  goes 
along  the  gmat  bank  of  Kewloundland,  one 
passes  from  Um»  current  to  find  anew  the  iresh  and 
cold  waters ;  theae  bein^  soeceaded  by  the  average 
water  in  whieh  navigatMn  continues  io  Enropeau 
ssas.  Again,  M.  Bouquet  da  laGkyasaye--**  We 
find  under  the  tropic  oif  Gaaoer  a  depression  of  two 
metres,  and  near  the  IS^ted  States  a  considerable 
sur^evation  in  some  oases  axoeeding  four  metres. 
Thus,  we  have  a  difference  of  level  of  six  metres 
between  two  points  of  the  same  ocean."  Now,  if 
we  grant  the  above  statements  to  be  true,  and  I 
know  not  how  to  controvert  them,  it  is  evident 
that  a  vast  salt  water-trough,  as  it  may  be  called. 


psases  fiom  the  northern  tropic  to  the  frigid  aone. 
This  warm  saltstream  subject  to  a  glowing  son 
heat  during  our  summer  soUtioe,  may  evolve lai;ge 
quantities  of  electricity  to  be  earned  by  the  cloud 
currents  in  an  eastward  dilution.  And  mav  not  the 
moon*  by  her  power  of  attraction,  denectboth 
Gulf  Stream  and  air  current  at  the  periods  of  new 
and  full  moon  ?  And  as  cause  precedes  effect,  mi^ 
not  the  attraction  of  the  moon  retard  the  flow  of 
air  current  as  well  as  cause  spring  tides  ?  Insuoh  a 
case,  would  not  the  air-ourrent  rush  onwards 
again  as  the  cause  of  retardation  was  removed, 
wnich  would  be  as  the  moon  neaced  quadrature  ? 
The  severe  gale  of  the  lith  of  October,  188L,  when 
pressure  of  e3ib.  on  the  square  inch  was  re^atered 
(vide  Enolish  Mwciunto,  No.  902,  p.  413)  came 
seven  days  after  full  moon.  The  gale  on  the  26th 
and  27th  November,  following  at  an  interval  of  43 
days,  or  what  X  term  a  double  period,  came  five 
days  after  new  moon.  The  depresnon  whioh 
reached  its  mimmnm,  April  13th,  1882,  came  five 
days  before  new  moon.  The  oepreesion,  April 
29th,  sweeping  along  with  a  velocity  of  60  miles 
per  hour,  and  a  pressure  of  49ilb,  par  square  foot, 
came  four  days  before  full  moon.  The  depression. 
May  2oth,  oame  when  the  aaoon  was  at  quadrature 
and  apogee.  The  depression  of  the  9  th  ult.,  came 
within  one  day  of  moon^s  quadrature.  The  de- 
pression of  7th  inst  ciime  one  day  before  quad- 
rature. A  series  of  depressions,  briogiug  wiud 
and  rain,  will  begin  to  move  aft<ir  new  moon  oa 
the  Idth  inst:.,  and  arrive^  as  the  moQU  nears  the 
quarter.  Other  depressions  will  come  to  us 
attended  by  rain  a  few  days  before  new  moon  on 
1 0th  proximo,  and  again  a  few  days  previous  to 
full  moon,  23th  proximo ;  but  probably  August 
will  be  a  better  hi^vest  month  than  August,  1881. 
I  beg  to  thank  my  kind  advisers,  who  practically 
say  *'Don*t  say  any  thing  about  the  weather,  for 
you  don't  know."  W.  MC.  Gardner. 


oAs-BKaivBS— BXPiiOsirma. 

i20306.]— RBFE&niNa  to  letter  20274,  where  Mr. 
iLB.A."  m«kes  some  calculations  showing  the 
power  of  gas-engines  and  of  chloride  of  nitrojgen, 
he  considers  this  subject  of  great  interest;  and 
truly  it  is  so,  not  only  in  respect  of  the  calculations 
connected  therewith,  but  also  with  respect  to  the 
anomaly  which  I  shall  show  appears  to  exist  in  the 
behaviour  of  the  said  chloride.  I  said,  in  letter 
20221,  that  I  thoaght  it  likely  that  some  form  of 
nitro^n  would  become  **  the  power  of  the  future." 
In  this  anomaly  (I  consider)  the  germ  of  that 
power  exists,  and  I  now  proceed  more  fully  to  ex- 
plain. 

Now,  as  a  source  of  power,  heat  is  universally 
considered,  either  directly  or  indirectly,  as  the 
agent,  arising  from  the  chemical  combination  of 
two  or  more  elementary  bodies ;  but  in  the  ease  of 
power  arising  from  the  explosion  of  chloride  of 
nitrogen,  instead  of  oombination— decomposition, 
resulting  in  the  reproduction  of  the  elements  N 
and  Gl  takes  place*,  whereas,  in  the  ordinary  way, 
if  it  is  desired  to  produce  an  elementary  body  (or 
unburn  a  compound),  it  ie  found  necessary  that  a 
chemical  equivalent  of  tome  other  element  should 
be  homed ;  or  otherwises  this  regeneration  is  largely 
effected  in  nature  by  the  action  of  the  aun. 

Now,  this  property,  which  seems  to  belong  to 
nitrogen  exclusively  (or  perh^e  to  chkntae  in  some 
degree),  namely,  regeneratioa,  holds  out  tbapro- 
spset  of  a  perpetual  power,  without  expenditure  Qf 
fuel,  aeeiag  that  oombination  and  dsieomposition 
both  take  place  so  far  Ms  app$t$rB  withont  that  ex- 
penditure. Imagine  that  by  applying  a  OMteh  to 
some  water,  that  it  immediately  expandad  into  its 
c<Mnpettent  gases->hydrogen  and  oxygen,  this 
would  be  a  eimilar  case  of  regeneratioa,  insxpen- 
sively.  Not  bnt  that  the  afl&mty  of  hydrogen  and 
oxygen  is  greater  than  NOI5,  but  yet  theaffioi^  of 
this  chloride  must  be  very  considerable,  seeing  that 
a  pressure  of  200  atmospheres  is  required  for  the  I 


liquefaction  at  nitrogen,  aad  ttmt  abo  chlftrina  la- 
quires  great  preasnre  lor  its  Uquelaotioiu 

There  are  two  oaoisa  whieh  give  rise  to  eifle- 
sions,  and  gunpowder  may  be  taken  as  a>  t 
the  joint  action  of  these  canaea.    When  a  ] 
cambustihle elemsnt  is  intimately] 
element  required  to  complete  the  eombnstioa,  a> 
certain  degree  of  quick  burning  or  explomon  enaMS ; 
but  when  nitrogen  enters  into  the  oomposttiosi,  t^e 
explosion  is  very  mneh  intensified,  as 
results  a  oomhination  md  adeoompoaitian  1 


It  may  be  observed  that  nitrogen  ssiters  vaiy 
generally  in^  tha  oompositKon  of  explomves.  Wlt- 
neas  gunpowder,  gun*-ootton,  aad  allied  vegetable 
bodies  asiad  on  by  nitric  acid ;  and  also  thametallio 
fulmsnates;  and  aitro-glycflraie  indndee  animal 


But  let  as  look  a  little  closer  into  the  beh«viour 
of  the  chloride  of  nitrogen.  1m  the  prooesaolita 
f  oimation,  where  baa  the  latent  heat  of  theabeorbed 
gaa  gone  toP  Then,  again,  in  ^dodiai^arhara 
has  the  latent  heat  of  the  taro  gases  been  OMainad 
from  so  suddenly  ?  Sorely,  not  irom  the  ooalain- 
ing  vessel.  If  we  eaa  imagine  electriotty  to  be 
only  another  form  of  heait,  aad  "the  ether'" 
another  form,  and  suppose  that  nature  seaUy  does 
abhor  a  vaoaua,  and  that  **  ether  "  penetriioaaU 
bodies  ae  does  the  magnatio  fluid,  then  we  magr 
possibly  aoeoant  for  vub  great  adciilioiial  apaaa 
occu{ned  by  the  original  body. 

I  will  now  leave  tiiis  theary  to  be  taken  far  what 
it  is  worth,  believing  that  the  eapoaition  I  have 
made  of  the  anomaly  referred  to  will  f  uraish  aaate- 
rials  for  the  speculations  and  .inveafeigatione  of 
maoy  bthar  correspondents,  and  designs  for  the 
praeftical  applieatioa  at  a  motive  power. 

With  respect  to  the  power  developed  by  the  «s- 
ploeion  of  ohlodde  of  nitrogen,  tmk  calenialiBg 
only  on  the  |-vQlnmeof  nittofoaat  200  aimoephans, 
thia  equals  200  X  15  x  144.  or  an  initial  pneswa 
on  the  square  foot  of  432,00010.,  or  that  number  af 
foot-pounds  lar  153  grammea  of  NCV,  and  ginaii^ 
the  chlorine  gas  credit  for  nothing.  Thiaiaeiiaagn 
tashow  that  the  proper  average  pressnre  wenid  be 
something  very  ooasiderabia,  and  would  ansisar 
to  a  result  such  ae  might  beexpeoted. 

Barry-road,  tt.£.  J.  a.  Kn«l«y. 

COI.OI7A^FfiILOaOFHHB*B  WHITB,  dto. 

[20207.] -HA^nso  myself  beso  •'pntdoern"  ii> 
the  "E.  M."  (No.  836,  p.  79),  for  ventaring  to 
doubt  the  oorreetaesa  of  the  modem  bl«e«and» 
yellow<*making*  white  theory — and  doubting  stifi— 
I  am  very  pleased  to  see  Mr.  Calton  reopening  the 
subject,  aad  am  anxious  to  see  what  the  critics 
have  to  reply  to  his  arguments.  I  hope  they  wfll 
be  replied  to  in  a  moro  temperate  tone  than  last 
year,  when  one  infallible  presumed  to  dispose  of 
the  whole  matter  by  saying  thatthe  whole  question 
had  been  *'  thrashed  out.*^ 

They  may  be  sure  that  I,  and  Mr.  Oalton,  toe, 
have  but  one  object  m  view— the  truth ;  so  I  will 
supplement  his  remarks  b^  a  few  of  my  own. 

TyndaU*s  experiments  in  proof  of  the  modem 
theory  are  described  in  bis  **  Lectures  on  Li^ht,**^ 
delivered  in  America.  I  will  therefore  take  him  m 
the  exponmt  of  the  theory,  and  Longman's  e^en 
(1873)  of  the  lectures  as  a  text-book.  His  popular 
Mcture  experiment,  of  taking  two  tanks  of  coloured 
liquids,  one  blue  and  the  other  yellow,  witti  the 
different  results  obtained  aooordiog  as  Nght  was 
passed  through  these  from  one  or  from  two  separate 
lanterns,  has  been  so  recently  publicly  repeated, 
that  I  will  take  it  for  eranted  that  the  theory  re- 
mains exactly  as  laid  Sawn  by  him  in  1373. 

I  ^ther  that  the  pigments  or  coloara  smployed 
by  him  are  (lecture  I.,  p.  37)  ammonia»sulph«te  of 
copper  for  blue,  and  picric  acid  for  yellow.  What- 
ever they  may  be,  the  experiment  is  a  striking  and 
apparently  suoeesaful  one ;  superposed  in  one  lan- 
tern, a  green  disc  is  thrown  ou  tae  screen,  passed 
through  thepiism  (p.  37),  *'  the  green  band  «f  tke 
spectrum  alone  remains  on  the  screen."  When, 
however,  the  two  tanks  are  phioed  in  separate 
lanterns,  and  the  two  coloured  discs  made  to  over* 
lap,  the  oomadngling  ef  the  bloe  and  yellow  raya 
is  found  to  be  white  Instead  of  green,  as  one  would 
have  expected.  I  will  not  even  quibble  alMmt 
phUoeopLer'evHiite,  but  allow,  for  the  sake  of  argu- 
ment, that  it  is  to  ordinary  eyee  a  good  honeet 
white.  More,  that  it  is  white ;  that  no  speetw- 
scopio  taet  I  know  of  vrill  deteet  anythinr  else. 
Still,  to  my  mind,  ttorer#t  nothing,  for  I  read  (Mil 
p.  87),  **  no  natural  colour  is  pure,  ...  A. 
blue  liquid  permits  not  only  the  bkra  to  paaa 
tiirough  it,  bat  a  portion'  of  the  adjaoeat  green, 
&o."  So  we  have  two  aekoawledged  impure 
colours  prodooiBg  white. 

It  is  an  experiment  I  have  pwforaMd  myself 
repeatedly  with  the  greatest  sueoeei ;  not  in  pubtie, 
because  I  know  the  f aUaoy  of  it.  It  is  so  self- 
evidsnt,  beoaase  almost  any  blue  and  aay  yellow 
give  satisfaotory  results  if  one  is  satisfled  before* 
hand  that  Mue  and  yellow  make  white.  The 
recompoeltion  of  white  light  by  the  epeetrmn 
coloorsis  another  lantern  experiment  which  cannot 
fail.    Take  any  sort  af  ooloored  gehttines,  any- 
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thing  near  the  ooloon,  and  arrange  them  on  a 
disc  10  that  they  can  he  revolved  rapidly  in  the 
lantern ;  all  ooloor  dii appears,  and  a  white  disc  is 
obtained.  I  have  snoh  a  disc,  and  have  often 
shown  it :  the  colonrs  are  absurdly  false,  edenti- 
floally  speaking ;  but  I  could  have  sold  it  over  and 
oyer  again  if  I  would  have  lent  myself  to  what  I 
know  to  be  an  imposture. 

Oor  critios,  however,  will  say  it  has  been  dose 
with  the  soIsjT  spectrum.  That  is  exactly  what  I 
want  to  know :  how,  when,  and  where  r  I  turn 
back  to  the  same  lecture,  pp.  30-31,  and  find  an 
experiment  desoribtd  in  which,  by  a  system  of 
lenies  and  prisms  the  spectrum  is  separated 
into  two  coloured  rectangles,  and  that  **by 
jndicioui  management  one  of  these  colours 
18  rendered  yelhw^  and  the  other  bhi$.  I 
withdraw  the  thin  prism  ;  yellow  and  blue  imme- 
diately commingle,  and  we  have  white  as  the 
result  of  their  milon.'*  This,  then,  is  the  proof 
of  the  fallacy  inst  exposed  bv  Helmboltz,  **that 
the  mixture  of  blue  and  yellow  lights  produces 
green." 

By  TyndalTs  own  showing,  what  he  here  calh 
blue  and  yellow,  contain  between  them  all  the 
colours  of  the  spectrum. 

1  feel  most  deeply  the  enormity  of  the  heresy 
which  allows  me  to  call  in  question  Tyndall's 
usually  clear  and  cogent  logic,  and  am  quite  readv 
to  be  oonvinoed  of  my  error,  if  error  it  is ;  but  will 
first  put  on  record  my  own  vxplanation.  The  eye 
oannot  distinguish  between  yellow  and  orange. 
What  we  call  yellow  is  red  and  yellow— that  is. 
examined  by  the  spectroscope,  it  allows  the  red 
rays,  or  some  of  them,  as  well  as  the  yellow  to 
pass.  £xp. — ^Take  a  deep  ruby  gelatine  film,  one 
which,  spectrosoooically,  would  be  passed  as  safe 
forgelatme  dry-plate  work,  superpose  it  with  a 
tolerably  deep  yellow  film  (which  should  cutoff 
any  blue  rays  which  might  pass  through}  ;  look  at 
the  clouds,  or  any  diffused  light,  and  a  deep  red 
will  be  the  prevailing  impression  on  the  retina ; 
then  look  at  the  sun— every  trace  of  red  will 
disappear— the  impression  will  be  yellow. 

In  the  two  Tyndall's  experiments  in  question, 
all  the  elements  of  white  light  are  present ;  in  the 
latter  one  confesaedljr,  in  the  former  so  probably 
as  to  amount  to  certainty. 

The  question  arises.  What  are  the  elements  of 
white  light  P  The  firewsterian  reply  is :  Bed,  yellow, 
and  blue.  The  modem  reply :  An  infinite  number 
of  rayi  of  different  refrangibility.  Common 
sense  is,  generally,  so  safe  a  guide  that  it  cannot 
beimored,  and,  therefore,  I  must  incline  towards 
the  Srewsterian  theory,  the  more  so  as,  to  my 
mind,  it  explains  the  r(>sults  of  the  experiments 
under  consideration.  Without,  therefore,  abso- 
lutely oommittiDg  myself  to  it— for  I  confess  there 
are  points  still  far  mm.  clear— let  us  see  how  far 
it  goes  towards  clearing  up  No.  1  experiment. 

If,  then,  red,  yellow,  and  blue  are  the  three 
primary  colours,  and  the  yellow  allows  ever  so 
utUe  red  to  pass,  supposing  the  blue  to  be 
perfectly  pure,  when  the  two  discs  are 
made  to  overlap  we  shall  have  a  certain 
amount  of  the  three  primary  colours  combined  on 
the  screen,  and  in  that  due  proportion  we  shall  have 
their  equivalent  of  white  ligbt.  .Now  take  the 
other  side,  and  suppose  that  pure  blue  and  pure 
yellow  are  complementary  colours,  and  that  their 
oomminffling  produces  white  light,  no  matter  how 
impure  the  colours  or  pigments  may  be,  as  far  as 
thor  equivalents  are  present,  an  equivalent  of  white 
light  must  be  produced.  By  all  accounts,  then, 
some  white  light  would  be  produced.  What  be- 
comes of  the  remainder  ?  £xp. — Take  a  coloured 
disc  which  can  be  made  to  revolve  rapidly  in  the 
lantern ;  half  •  way  between  the  centre  and  circum- 
ference remove  the  colour  from  a  small  portion  of 
the  disc  (a  coloured  gelatine  film  or  glass  is  an  ea^ 
way  of  trying  the  experiment),  wnat  hsppois  i 
We  have  a  uniformly  tmted  disc,  over  which  light 
is  passing.  Supposing  the  space  from  which  the 
colour  is  removed  is  36^  (ie.,  one-tenth  white  light 
and  nine-tenths  colour),  the  one-tenth  of  white 
ligJit  will  be  quite  sufficient  to  destroy  all  trace  of 
oolour  to  the  eye.  The  impression  formed  will  be 
that  of  a  white  ring  on  a  coloured  ground. 

Now,  in  Tyn&ul's  experiment  may  we  not 
suppose  that,  from  the  acknowledged  impurity  of 
natural  pigments,  the  complementary  spectrum 
colours  may  by  accident  be  present  in  their  re- 

rtive  equivalents  to  the  extent  of  10  per  cent.  If 
is  so,  this  in  itself  would  be  quite  sufficient  to 
aooount  for  the  apparent  puri^  <n  the  whiteness  of 
the  overlapping  portions  of  the  discs.  There  is, 
however,  another  element  of  error.  For  a  film  to 
stand  the  speotrosoope,  it  must  be  pretty  deep  in 
colour :  otherwise  the  spectrum  will  be,  more  or 
less  faintly,  visible  throughout.  But  a  film  in  the 
lantern  would  not  produce,  on  the  screen,  such  a 
brilliantly-oolourea  disc  as  would  be  desirable  for 
an  audience.  The  argument  may  be  used  against 
me ;  but  nevertheless  I  uphold  that,  up  to  a  certain 
point,  a  mixture  of  white  and  coloured  light  seems 
to  be  neoessarr  for  brilliancy  of  colour.  Is  it  not, 
then,  probable  that  each  coloured  medium,  in 
addition  to  its  oontribution  to  the  equivalent  of 
complementary  colours,  may  allow  a  triJU  of  on- 


absorbed  white  light  to  pass  ?  Each  then  may 
allow  a  little  white  light  to  reach  the  screen.  Add 
to  these  two  increments  of  white  light  the  equiva- 
lent of  the  complementary  colours  present,  audit 
is  no  longer  astonishing  that  an  apparently  bril- 
liantly white  disc  should  be  the  result. 

George  Smith. 


VSEFITL  AN])  SCIEKTIPIC  NOTES. 


fUBFLIES  TO  QUERIES. 


J»^»  In  their  answers^  CorreeponderUe  are  re* 
tpectfuUy  requested  to  mention^  in  each  imtanee,  the 
title  andtmmber  of  the  query  asked. 


Beoent  Progress  in  Telephony.— Some  im- 
portant telephone  results  have  been  lately  obtained 
by  M.  van  Bysselberghe*  the  Belgian  meteorologist, 
whose  very  ingenious  meteorograph  was  shown  at 
the  Paris  £xhilHtion  last  year.  He  has  succeeded 
iu  eliminating  from  telephonic  communication 
through  a  wire  the  inductiye  action  of  a  neighbour- 
ing telegraph  wire  (which  gives  a  crackling  kind  of 
noiie  in  the  telej^ione).  Moreover,  he  can  employ 
the  same  wire  at  the  same  time  for  both  telephonic 
and  telegraphic  work.  Thus,  in  a  recent  experi- 
ment, a  message  was  sent  from  Brussels  by  the 
Morse  telegra|m  to  the  directing  eqgineer  of  tele- 
graphs in  Pans,  and  an  oral  message  sent  by  tele- 
phone was  distinctly  heard,  while  the  Morse  re- 
reiver  was  in  action.  Paris  is  344  kilometres  wire- 
length  from  Brussels.  Among  other  recent  tele- 
phonic connections  we  note  Venice  and  Milan  (284 
kilometres),  Berlin  and  Hamburg  (288  kilometres), 
Paris  and  Dijon  (3t4  kilometres),  Paris  and 
Nancy  (353  kilometres).  At  the  forthcoming 
exhibition  in  Munich,  telephony  is  to  be 
tried  between  that  town  and  Dresden,  a 
distance  of  650  kilometres  (or  about  343  miles). 
American  accounts  report  e^enments  in  progress 
as  to  what  may  and  what  may  not  be  done  in  tele- 
phony on  underground  wires;  a  cable  for  the 
purpose  having  been  laid  by  the  American  Bell 
Telephone  Company  along  the  Boston  and  Provi- 
dence railroad.  There  are  21  rubber- covered 
copper  wires  within  a  lead  pipe,^en  of  these  being 
9MO  covered  with  tinfoil  to  carry  off  extraneous 
induction  currents,  while  ten  are  twisted  together ; 
the  2lst  wire  is  covered  with  cotton  and  paraffiued. 
A  French  naval  committee  has  lately  reported  on 
the  use  of  the  telephone  in  diving  operations.  The 
transmitter  approved  as  best  is  a  small  flat  circular 
telephone,  having  interiorly  two  spiral  magnets 
superposed.  The  Uaiffe  telephone  as  receiver  gives 
good  effects.  Microphone  (doth  the  ordinary 
microphone  and  the  Ader)  are  pronounced  less  ad- 
vantageous. A  comparison  was  also  made  with 
the  ordinary  speakmg-trumpet,  which  proves 
inferior  to  the  telephone,  expeoially  as  the  depth 
increases  (owing  to  effects  of  pressure  on  the  mem- 
brane in  the  case  of  the  trumpet). 

Poisoning  Insects  In  Herbarium  Specimens. 
—Baron  Thuemen  highly  recommends  the  follow- 
ing method: — Have  a  box  made  of  rather  stout 
tinned  iron,  which  is  a  trifle  wider  and  longer  than 
the  sfza  of  geans-cover  used  in  the  herbarium. 
About  lin.  from  the  bottom,  a  ledge  is  attached 
all  around  the  inside;  and  a  tiu  gutter  runs  all 
around  the  upper  edge  on  the  outside.  The  depth 
may  be  adjusted  to  the  requirements  of  the 
herbarium ;  under  ordinary  circumstances,  it  need 
not  exceed  24in.  to  28in.  The  box  is  provided  with 
a  cover  fitting  into  the  gutter,  around  the  upper 
edge.  When  the  box  is  used,  a  fist  vessel  (plate, 
&c.)  is  placed  in  the  bottom  and  filled  with  bi- 
sulphide of  carbon  ;  a  diaphragm  of  wood  or  other 
material  is  placed  upon  the  ledge,  and  the  speci- 
mens of  plants,  either  freshly  collected  or  taken 
from  the  herbarium,  in  their  paper  covers,  laid  on 
top  of  the  diaphragm.  The  whole  box  may  be 
thus  filled,  and  it  is  not  necessary  to  take  the 
plants  out  of  tiieir  covers.  Finallr,  the  cover  is  put 
on,  and  ttie  gutter  filled  with  water,  so  as  to  form 
a  water- joint  to  prevent  the  evaporation  of  the  bi- 
sulphide of  carbon  as  much  as  possible.  The 
liquid  soon  volatUi»es  in  the  box,  and  thoroughly 
penetrates  eyery  specimen.  Being  highly  poisonous 
to  the  lower  animals,  it  destroys  any  that  may  be 
present,  and  after  a  few  days,  when  the  cover  is 
taken  ^,  and  the  plants  taken  out,  they  are  most 
effectively  **  poisoned.*'  The  bad  odour  arising 
from  the  fumes  of  the  bisulphide  is  soon  lost  by 
evaporation. 

Anti-Fat  Dietary.— To  those  who  wish  to  get 
some  of  their  ftuperfluous  fieah  off,  perhaps  the 
following  anti-fat  dietary  given  by  Dr.  (ieorge 
Johnson,  in  The  Practitioner ,  may  prove  of  service : 
— **  May  eat—heaxL  mutton  and  beef,  veal  and 
lamb,  soups  not  thickened,  beef-tea  and  broth, 
poultry,  game,  fish  and  eggs,  bread  in  moderation, 
greens,  cresses,  lettuce,  &o.,  green  peas,  cabbage, 
cauliflower,  onions,  fresh  iruit  without  sugar. 
May  not  eat—FtX  meat,  bacon  or  ham,  butter, 
cream,  sugar,  potatoes,  carrots,  parsnips,  rice, 
sago,  tapioca,  macaroni,  custards,  pastry  and  pud- 
ings,  sweet  cakes.  May  drtHk^Tem^  coffee^  ooooa 
from  nibs,  with  milk,  but  no  sugar ;  dry  wines  in 
moderation,  brandy,  whisky,  and  gin  in  mode- 
ration, without  sugar ;  light  bitter  beer,  soda 
and  seltzer  water.  May  not  drink — Milk,  except 
sparingly ;  porter  and  stout,  sweet  alee,  sweet 
wines." 


[46791.]— S«harB.~I  believe  the  Cunard  Co. 
altered  the  above  ship's  name  to  the  *'  Servia." 
Sorry  that  I  cannot  give  you  dimensions,  eto. — 
Nmco. 

[46940.]  —  Sonp-making.—Bayley  gives  in- 
structions for  preparing  standard  sulphuric  add, 
in  p.  289  of  bis  book.  *'Sven8ka"  would  pro- 
bably be  able  to  obtain  the  solution  from  any 
analytical  chemist.  There  are  several  woria  on 
volumetric  analysis,  of  which  Sutton's  (Chnrch- 
hill,  16s.)  is  the  best.  "  Methyl  crange*'  should 
be  used  as  indicator  in  titrating  caustic  leys.— 
ProiuiiOK  Phibbs. 


]— Brakes  (XT.  a.)— The  brakes  being 
tried  upon  the  Highland  Badway  are  the  Weating*- 
house  Automatie,  and  Smith's  Automatic  Vacuum. 
The  Lynn  and  Fak^ham  Bailway  Company  has 
adopted  the  Westinghouse  brake  for  the  whole 
of  its  passenger  rolling  -  stock.  I  pceaume  that 
the  trials  to  which  **  A  Driver  "  refers,  were  the 
following  :—^  The  Bast  Lancashire  Company  re* 
ported  that  a  train  was  run  for  twelve  months, 
ending  September,  1854,  between  Salford  «id 
Cohae,  with  a  van  and  two  carriages  fitted  with 
Newall's  brake ;  this  train  ran  47,604  miles,  and 
made  25,332  stoppages  before  the  tires  required 
to  be  turned  up.'*— In  reply  to  the  concluding 
question.  The  i<ancashire  and  Yorkshire  Bailway 
Company  has  fitted  a  very  large  number  of 
vehicles  with  the  Fay  and  Ne  wall  brakes ;  when  it 
was  decided  to  try  the  pneumatic  brakes,  it  was 
desired  that  some  carriages  should  be  fitted  with 
the  Fay  and  New&U  brake- blocks  and  gear,  applied 
by  bou  air  and  vacuum  systems,  in  order  to  prove 
that  in  the  event  of  a  new  brake  being  adopted  the 
old  gear  could  be  utilised.  A  train  of  six  vehielea 
was  fitted  with  the  Westinghouse  brake,  combined 
with  Fay's  gear.  Another  train  of  six  vehicles, 
with  Smith's  vacuum  combined  with  Fay's.  Six 
vehicles  have  the  Sanders  and  Bolitho  automatie 
vacuum  brake;  and  ten  others  have  the  Eames 
automatic  vacuum  brake,  in  each  case  working  in 
combination  with  the  Fay  and  Newall  brake -gear. 
From  these  details  it  will  be  seen  that  the  Fay, 
Newall,  and  Bames  combined  brake  U  net  a  new 
or  separate  system,  but  simply  the  Eames  brake 
fitted  to  nine  carriages,  and  a  van  in  combination 
with  the  Fay  and  Newall  gearing.— CLrantNT  E. 
Stemtx>n,  July  17th. 

[47029.]— Difficulty  with  OoU.— To  Ms.  Law- 
0A6TEB. — Many  thanks  for  your  reply  on  p.  359. 
I  have  done  as  you  said,  and  have  taken  off  the 
wire  up  to  the  place  where  it  gave  ^ia.  spark 
b^ore,  and  it  does  so  again.  I  rather  hesitate  to 
soak  the  coil  in  melted  paraffin*  as  I  fear  that  the 
hot  paraffin  will  injure  the  intermediate  layers  of 
guttapercha  tissue.  Also,  will  you  please  tell  me 
whether  I  am,  in  thickening  the  wire  at  the  middle 
as  you  said,  to  wind  the  wire  farther  in  each  time, 
or  to  make  tiie  insulation  thicker  in  the  middle  r 
If  you  will  answer  me  as  to  these  two  points,  I 
shall  be  very  much  obliged. — ^B.  B. 

[47045.]— Wire  Harness  for  Weaving. —I  do 
not  know  of  but  two  machines  for  makmg  wire 
healds.  The  one  H.  Maomillan  mentions  cuts  the 
wire  in  lengths,  brings  the  two  ends  together,  then 
twists  up  one  end,  thus  forming  one  of  the  three 
loops,  and,  I  believe,  is  used  by  only  one  firm,  who 
hold  the  patent.  The  other  machine  takes  the  wire 
off  two  reels,  twisting^  both  wires  together  and 
cutting  off  afterwards;  is  not  patented,  but  woriced 
under  look  and  key.  Both  machines  are  compli- 
cated and  expensive.  Shall  be  happy  to  give  H. 
Maomillan  mure  information,  if  he  mil  refer  to  my 
address  in  the  sale  column,  which  would  otherwise 
be  an  advertisement. — Counteb  Tenob. 

[47050.]— Hot-air  and  Vapour  Bath.— In 
consequence  of  my  offer  to  Isabelle  Stuart 
(»»E.M.,"  901),  I  have  received  from  England, 
JScotland,  and  Wales,  numerous  letters  from  private 
inquirers  who  want  to  make  personal  application 
of  my  principle.  This  proves  the  nsefulness  of  the 
query.  Astonishing  to  remark,  Isabelle  Stuart  did 
not  write.  One  of  the  letters  received  contained  a 
stamp  to  prepay  the  answer.  This  is  a  veiy 
delicate,  but,  unfortunately,  ueelese  attentioo.  as 
EugUth  stamips  have  no  more  value  iu  Fraaoe  than 
French  ones  in  England.  My  offer  was  made  to 
one  person,  as  I  could  not  undertake  to  write 
numerous  copies  of  my  i>atent  speolfloation ; 
besides,  it  was  in  a  general  point  of  view.  Now,  I 
cannot  choose  among  the  inquirers ;  still,  I  should 
like  to  be  serviceable  to  them  all  if  posiifale.  I 
will,  therefore,  with  your  kind  permission,  give 
here  a  very  simple  process— not  (he  patent  one— 
by  means  of  which,  such  baths  can  be  obtained 
without  extra  expssise.  Take  a  oommon  gaa  or 
water-pipe,  bend  it  in  U  -thape— a  ooU  womd  be 
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better— and  place  the  enrye  over  your  kitchen  fire ; 
it  will  soon  get  hot ;  take  your  beUows  and  blow 
in  one  end  of  the  pipe.  It  ia  obTioos  that 
the  air  so  pressed,  passing  into  the  heated 
part  of  the  pipe,  will  issue  out  at  its 
temperature.  Now,  if  the  pipe  is  at  a  nasoent 
red  heat,  it  will  be  at  525^  Gent.;  if  cherry 
red,  SOO"";  if  white,  1,000<>.  .  .  It  is  easy  to 
obtain  any  desired  temperature,  either  direct  from 
the  jiipe  or  by  mixing  heated  with  non-heated  air, 
or  sminly  in  modifying  the  blowing.  If  vapoor  is 
wanted,  let  the  ontlet  of  {rfpe  plunge  into  some 
water,  and  directly,  yopour  will  rise.  If  soented 
or  medicated  efflayia  are  required,  ]>roper  sub- 
stances are  placed  in  the  vesseL  This  ii  simple 
enough,  efitoMsions,  and  costless.  Now  for  the 
bathing  apparatus.  Take  a  common  iron  or 
wooden  hoop ;  have  it  suspended  hori2ontally  at  a 
suitable  height ;  round  this  hoop  wrap  a  sheet  or 
blanket,  learing  in  the  eentre  at  top.  room  to  pass 
the  head;  place  a  seat  undemeatn,  and,  wnen 
seated  blow  in  the  pipe,  the  outlet  of  which 
should  be  under  the  seat.  If  a  modified,  aromatised, 
or  medicated  air  or  rapour  be  needed,  it  can  be 
obtained,  either  in  steeping  the  sheet  or  blanket 
in  proper  liquid,  or  in  plunging  the  outlet  in  a 
solution  under  the  teat.  A  cool-air  bath  ean  be 
obtained  in  full  sun,  in  haying  the  apparatus 
wetted  or  watered ;  the  eyaporation  causes  a  yery 
refreshing  and  most  agreeable  temperature.  These, 
I  repeat,  are  not  my  patent  processes,  but  they  are 
sufildent  to  lead  any  intelligent  reader  to  many 
other  usefal  and  inezpensiye  applications  of  the 
system,  which,  of  course,  does  not  interfere  with 
*'  Qereb  Admi*s."-<;H.  IUbachb. 

[47054  and  47368.]— Inoandeacent  Lamps.— 
In  answer  to  47054, 1  should  say  that  six  or  eight 
Leolanche  oella  would  light  such  a  lamp,  but  it 
would  only  maintain  it  for  a  few  minutes.  It 
would  not  be  worth  while  to  try  it  with  these  cells : 
try  Bunsens  or  the  bichromate  battery.  I  haye 
not  tried  Leclanch^  for  such  a  purpose,  so  I  cannot 
be  positiye ;  but  I  haye  Bunseus  and  bichromate. 
To  47368, 1  would  say  that  there  is  now  in  th« 
market  a  small  incandescent  lamp  of  5 -candle 
power,  lighted  by  two  quart  Bunsens,  the  price  of 
which  is  28.  I  belieye  it  has  a  carbon  filament ;  it 
is  offered  by  a  firm  whom  I  tbiok  can  be  relied  on 
for  sellinff  a  good  article.  If  •*  W.  L."  will  adyer- 
tiae  his  address.  I  will  giye  the  name  of  the  firm 
and  all  particulars.  He  must  remember  that  the 
Lane-Fox,  Maxim,  and  SiFan  lamps  giye  a  much 
greater  candle-power  than  these  small  ones,  there- 
fore a  greater  battery  power  is  required.— W.  B. 

HlOES. 

[47059.]— Iron  Ohimney  Busting.— Many 
thanks  to  "G.  T/'  for  his  ans«rer:  but  I  haye 
tried  Brunswick  black,  and  it  bums  off  the  first 
time  the  fire  is  lighted.  I  thotight,  as  so  many 
yertioal  boilers  with  wrought -iron  chimneys  are 
now  used,  and  as  I  haye  not  noticed  all  other 
chimneys  rusting  like  mine,  that  perhaps  there 
was  some  composition  that  would  resist  the  heat 
and  the  weather,  and  so  presenre  the  chimney. 
If  **  G.  T."  or  any  other  reader  can  tell  me  of 
something  that  will  answer  this  purpose  I  shall 
be  greatly  obliged.— F.  B. 

[47107.1— Bleaching  Oato.— No  doubt  it  can 
be  done  by  means  of  peroxide  of  hydrogen ;  but 
probably  Vk9  sulphur  method  is  still  the  cheaper. — 

[47I0d.]~-SpriBg  Blind.— Surely  it  is  yery 
simple.  The  blind-roller  is  so  attached  to  the 
spring  that,  when  the  blind  is  pulled  down,  the 
spring  is  coiled  up.  A  toothed  wheel  on  end  of 
roller  is  held  by  a  pawl,  and  when  the  latter  is 
released  by  a  puU  on  the  string,  up  goes  the  blind. 
— T.  P. 

[47116.1— The  Livadia.- The  last  I  remember 
reading  about  this  yessel  was,  that  she  was  to  be 
broken  up ;  but  I  imagine  that  has  not  been  done, 
or  something  would  haye  been  heard  of  it,  after  all 
the  statements  made  pro  and  con.  soon  after  her 
first  voyage.— T.  P. 

[47120.]  —  Enamelled  Bowls.  —  These,  like 
other  enamelled  hardware,  are  coyered  with  a  frit 
and  put  into  a  suitable  furnace.  A  full  description 
would  occupy  a  lot  of  space,  and  it  is  not  quite 
dear  what  is  meant  by  bowls.— Nun.  Dob. 

[47124.]— Medical.— This  query  cannot  well  be 
answered  without  inquiry  intu  the  history  of  the 
case,  and  examination  of  the  patient.  The  fact 
that  the  swelling  always  occurs  in  one  plaoe  points 
to  some  local  special  cause,  though  theprincipal  is, 
no  doubt,  bad  state  of  blood.— M.D.,  F.B.O.S. 

[47128.]— Chinese  Oement.— TUs  cement  is 
known  by  the  name  of  Schio-liao,  and  is  said  to 
be  composed  of  three  parts  freahly  -beaten  (whipped) 
blood,  to  which  are  added  four  parts  of  uakea 
lime  and  a  little  alum.  The  Chinese  use  it  as  a 
paint.  It  is  said  to  be  thoroughly  waterproof. — 
Nun.  Dob. 

[47129.]— Pedals  to  Piano.- Mr.  Dayies  and 
othws  haye  repHed  to  this  query— the  former  on 
p.  44,  YoL  XXIX.,  and  p.  343,  YoL  XXX.    On 


pp.  99  and  152,  Yol.  XXIY.,  there  are  illostrations* 
of  two  methods  of  attaching  pedals  to  pianos.^S. 
Maybb. 

[47150.]— Steam  Bngine.— I  should  adyise 
him  to  adopt  the  compound  system,  that  system 
haying  proyed  the  best  with  steamers ;  there  is  less 
coal  consumed  for  cargo  carried,  consequently 
more  space  for  carso,  i^ough  the  consumption 
of  fuel  per  indicated  hoxse-power  by  the  indicator 
card  is  about  the  same  in  both  sysiems ;  with  re- 
gard to  land  engines,  we  haye  nothing  but  the  in- 
dicator to  guide  us.  If  simple  engines  are  used, 
they  must  out  off  eariy  to  giye  a  goM  result ;  with 
the  compound  engine,  the  hi^-pressure  cylinder 
can  be  cut  off  at  7-10  of  stroke,  or  later.  In  the 
sim^e  early  cut-off  engines,  when  the  cranks  are 
at  half-stroke  and  greatest  piston  speed,  and 
greatest  lererage,  giring  off  the  most  useful  effect, 
tne  pressure  on  the  pist^  is  less  instead  of  greater ; 
and  when  the  cranks  are  at  the  commeneement  of 
the  stroke  and  less  piston  speed,  and  least  leyerage, 
and  least  useful  effect,  the  pressure  on  the  piston  is 
greatest.  In  the  compound  engines  this  is  not  the 
case,  unkst  a  high  gnde  of  expansion  is  on  the 
high-pressure  piston.  The  high-preesure  piston 
giyes  out  its  greatest  amotmt  of  useful  effect  at 
half- stroke  of  crank,  when  the  speed  is  greatest 
and  leverage  of  orank  greatest.  For  instance,  an 
engine  with  661b.  effootlye  pressure  on  piston,  area 
of  piston  100  square  inches,  and  speed  400ft.  per 
minute,  we  obtain  the  following  indicated  horse- 
power for  the  1-10  at  commencement,  and  the  1-10 
at  half-stroke,  thus — 

66lb.  X  10ft.  per  minute  per  1  -10  X  100  sq.  in.^ 
33,0t>l) 
2  indicated  horse- power  for  1-10  of  stroke  (at  com- 
mencement) ; 

661b.  X  30ft.  per  minnte  per  1-10  x^  100  eg.  in.  _ 
33,000 
6  indicated  horse-power  for  1-10  of  stroke  at  half- 
stroke.  Although  the  consumption  of  steam  is  the 
ssme  for  either  1-10  of  stroke  (leaying  out  the 
ports  and  clearance  spaces  for  the  first  tenth  of 
stroke),  this  discrepancy  occurs  on  account  of  the 
crank  speed  being  constant,  and  the  piston  speed 
intermittent.  Again,  at  the  commencement  of  the 
stroke  (or  first  tenth)  the  line  of  piston  force  is 
almost  at  the  angle  of  90°  to  the  line  of  motion  of 
the  crank,  especially  on  the  instroke  of  piston.— 
C.  J.  LiTTLa. 

[47196  ]—Bleotrtcity  v.  0as.—*<  Fiddler,*' in 
answer,  seems  to  haye  got  his  ideas  on  the  aboye 
subject  what  I  should  call  slightly  *'  mixed."  He 
evidently  looks  upon  electricity  as  a  specific  sub- 
stance, which  can  be  handled,  and,  to  use  his  own 
words,  analysed.  He  also  confuses  Lewis's  incan- 
descent gas  lamp  with  those  in  which  the  incan- 
descence ia  caused  by  the  electric  current,  having 
evidently  some  idea  that  electricity  is  used  in  com- 
bination with  gas  in  the  former.  What  does  he 
mean,  too,  by  the  following  ?  '*  We  have  t^o  ways 
of  making  an  incandescent  light  with  almost  the 
same  materials— the  gas  lamp  with  one  jar,  the 
electric  lamp  with  many  jars."  Perhaps  he  will 
Idndly  throw  a  little  more  light  on  the  above  very 
obscure  sentence.  Beferring  also  to  his  idea,  that 
**  hydrogen  gas  is  a  larfj^e  component  of  electridty," 
I  should  recommend  him  to  study  an  elementary 
textbook  on  electrical  science,  which  would,  per- 
haps, disabuse  him  of  hii,  to  say  the  least,  peculiar 
views.  Now,  I  think  that  if  people,  in  answering 
queries,  would  confine  themselves  to  those  subjects 
which  they  know— at  any  rate— a  smattering  of — 
it  would  be  much  better  for  everyone,  as  those  who 
send  queries  would  not  be  misled  by  persons  who 
know  nothing  of  the  subject  on  whidi  they  write, 
and  we  shouU  none  of  us  have  the  pain  of  seeing 
such  nonsense  printed  ia  our  very  excellent  paper. 
— W.  J.  Williams. 

[47239.J— Deafiaess.— I  should  have  said  force 
the  air  into  the  ear,  not  through  it.  I  understood 
there  was  no  absence  of  the  *  *  membrane  tympani." 
Before  seeing  Mr.  Dalby  I  tried  some  false  drums 
without  effect.  Oan  Dr.  Bdmunds  give  a  good 
cure  for  biliousness?  It  is  a  daily  and  hourly 
plsgue  to  me,  affecting  my  eyesight,  consequently 
writing,  spelUng,  &o.  I  am  a  vegetarian  and  tee- 
totaler. I  am  sure  we  owe  ^eat  thanks  to  Dr. 
Edmunds  for  the  prompt  and  kmd  manner  in  whkh 
he  answers  the  numerous  queries  respecting  our 
numerous  woes  and  infirmities. — John  Albx. 
Ollabd,  F.B.M.S.,  Enfield. 

[47274.]— Illuminating  Clock.— A  coating  of 
Balmain's  luminous  paint  on  the  face  of  the 
clock  would  perhaps    answer  *' Light's"    pur- 

r».    The  necessary  precautions  would  have  to 
taken,   before  applying  the  paint  to  iron. — 
Ptoxalion  Phibbs. 

[47276.]— Bleotrioal  Indioator.— Figs.  1  and 
2,  transmitting  instrument.  Plan  S  S,  framework 
placed  over  the  most  suitable  part  of  reservoir; 
A  A,  shaft  running  in  beariogs  in  the  usual  way ; 
B,  a  pulley  grooved  for  chain,  say  3ft.  in  drcum- 
ferenoe— at  one  end  of  chain  is  the  float,  at  the 
other  a  counter- weight ;  C,  a  boss  with  two  strips 
of  brass,  E  and  F,  intwlated  fr  «     ..        *- 


I  from  eadi  other;  D,  a 


projection  having  two  springs,  G  and  H,  insulated— 
B,  C,  and  D  are  fast  on  the  shaft,  £  is  electrically 
connected  with  G,  and  F  with  H ;  J  is  a  coUu 
working  loose  on  shaft  A,  cut  away  as  shown, 
having  on  it  four  contact-plates,  MM  andNN; 


/"/    O  ,  / 


E,  awheel  with  12  contact-making  pins  on  it;  L, 
a  boss  with  brass  strip  on  it— J,  K,  and  L  are  fast 
together.  M  and  M  are  connected  to  pms  on  K,  and 
N  and  N  to  strip  L ;  O,  P,  Q,  andB,  brass  contact- 
springs  with  binding-screws,  rubbing  respectively 
E,  F,  K,  and  L.    Fig.  2  is  a  section  through  D. 


/5-  /    G  .  S  , 


Fig.  3,  a  polarised  relay.  Figs.  4  and  5,  front  and 
v&  views  of  receiving  instrument.  A,  a  shaft 
projecting  through  front  of  instrument,  having  on 
it  tne  indicator  H  and  a  pin,  J ;  a  tube  works 
loose  on  shaft  A,  on  which  are  fixed  two  ratchet- 
wheels,  B  and  0,  of  36  teeth  each,  with  their  teeth 
worldiLs  reverse  ways— on  B  are  two  pins,  between 
which  IS  J ;  D  and  £,  two  electro-magnets ;  F  and 
G,  their  armatures,  &c.,  pivoted  at  X  and  L,  each 


having  a  catch  at  its  upper  extremity,  G,  working 
on  the  teeth  of  B  and  F  of  0.  Ckmnecttw,— 
O  is  connected  to  one  terminal  of  main  bat- 
tery, P  to  the  other,  Q  to  Hue,  B  to  eiMti^^ 
F  and  G  (Fig.  3)  to  line  and  earth.  A  (Fig.  3)  to 
copper  of  local  battery.  D  and  B  to  D  and  E  of 
Fig.  4,  Z  to  local  line.  The  relay,  of  course,  is  at 
the  receiving  end  of  line.  ITor^tny.— Suppose  the 
water  to  be  rising  as  the  fioat  rises,  the  counter- 
weight pulls  B  round  in  direction  of  azrow,  and 
with  it  D.  D  pushes  against  one  side  of  J,  as 
shown,  G  makmg  contact  with  Y,  and,  conse- 
quently, L  and  B ;  and  H  with  pins  on  X.  Every 
3in.  the  water  rises  a  pin  presses  Q,  and  a  current 
passes  in  this  course,  P  F  H  M  K  Q  line  to  relay 
GOBFearthbaok  to  BLNGEO.  C  (Fig.  3) 
attrscts  A,  which  makes  contact  with  E  and  sends 
a  local  current  through  magnet  E.    This  attracts 
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TentiUtioa  will  preTent  tha  peat ;  bat  haying  got 
it,  the  onlv  thing  I  can  reoommend  ia  to  out  tho 
fruit  off,  tnxow  it  away,  and  ripen  the  wood  rei^ 
for  the  above  treatment.  My  hoase  is  a  oold  one, 
and  filled  with  vtaiomt  kinds  of  plants  and  flowers, 
aa  weU  as  th^vine,  now  floaiiahing.-*W.  B.  If. 

[47309.]— OlMdonet.— As  I  am  about  to  try  my 
hand  at  making  a^  B  flat  oUrionet,  I  ahonld  be  yecy 
glad  if  ''Hampstaad"  or  Mr:  Edwin  Morgan 
would  kindly  give  the  oorrect  position  for  the 
holes ;  also  any  other  bit  «f  useful  informatioo  on 
the  iubjeot— BAaBooir. 

[473I8.'I— InkpStaiaa  oa  Oarpot.-^are  yon 
tried  ozauo  add  P  If  it  does  no  good,  I  dooPt  think 
itooolddoanyharm.  MHk  is  olflsaflsooa  if  allied 
dii«olJy  altetf  thei^  ia  spilt— Huosub. 

[47S24.]— SketohSng  Btool.-'I  send  rough 
sketches,  whhih  I  tUok  will  answer  your  purpose. 
Fig.  1  is  the  shane  of  iron  pins ;  ▲,  B,  G  ace  brass 
cape  which  fit  the  pins ;  they  are  put  on  over  the 
le^  and  the  pins  then  riveted,  allowing  plenty  of 
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I  &,  whioh,  eonging  in  a  tooth  of  B,  pulla 
pin  J,  and  with  it  shttEt  A  and  pointer  H  round, 
indicating  Sin,  on  diaL  AsQ  is  falling:  it  pulls  over 
ILoa  winch  are  written  *'  B£Bing"an^  "Pallinff,^* 
wbioh  briaga  *<  BIsing*'  in  front  of  a  hole  in  the 
dock-face.  Suppose,  now,  the  water  having  risen , 
say,  two  inches,  begins  to  falL  Float  pulls  B  round 
contrary  way;  D  leaves  present  side  of  J  and 
pushes  against  the  other ;  Q  now  makes  contact 
withM,  and  H  with  N;  consequently,  whenK 
again  makes  oontact  at  Q,  a  current  is  sent  through 
the  reverse  way,  and  B  (Fig.  3)  attracts  A,  which, 
touching  D,  sends  a  current  through  D  (Fig.  4) 
which  attracts  F,  and  F  draws  M  over  the  other* 
way,  showing  "faning,"  at  same  time  F  draws  0' 
round  one  tooth,  and  brings  the  other  pin  on  B 
against  J,  but  does  not  move  the  indicator  until 
another  Sin.  of  water  have  fallen.  If  it  did  move 
it  now,  it  would  indicate  3in.  too  little,  as 
'*  Troubled  >*  will  at  once  perceive.  It  would  be 
belter  to  have  wheels  B  and  O,  Fig.  4,  of  more 
than  thirty-sis  teeth.  I  hope,  with  aid  of  this  de- 
scription and  rough  drawing, that  *■  Troubled" 
will  manage ;  but  if  not,  and  be  will  advertise  hia 
address,  I  will  do  my  best  to  h^p  him.— Dbh. 

[47279.]-Spollt  aiasa  Shelvea. -Thanks  foe 

Silics,  hut  we  have  not  yet  got  at  the  cause.  Ko 
ds  were  near  as  suggested  by  H.  Stooke.  The 
oellar  where  the  ahelvee  were  friaoed  is  one  in  an 
arch  under  ttie  road  facing  the  eea  at  Brighttti. 
There  may  be  salt  in  the  plaster  of  the  wall  against 
whkh  they  rested*  but  I  know  of  nothing  strniger. 
One  correspondent  says,  Olean  them  with  hydro- 
chloric acid.  I  tried  that  and  every  cleaning  sub- 
stance I  could  think  of— such  as  ammonia,  rouge, 
whiting,  &c. ;  I  will  try  the  putty  powder  for 
polishing  when  I  rutom  home.  Basiness  will  keep 
me  awsj  for  the  nest  three  months.  My  object 
in  inquiring  was  to  know  whether  it  was  something 
which  had  got  on  to  the  glass  and  had  to  be 
removed,  or  whether  anything  had  eaten  away  the 
polish  of  the  glass ;  but  this  none  of  the  corre- 
spondents seem  to  able  to  determine.— J.  E.  A. 

[47281.]— Trioydea.— The  double- driving  tri- 
cycle  is  the  mount  of  the  future.  It  turns  corners, 
covers  rough  ground  faster  and  easier  than  the 
single.  The  only  good  single-driver  is  the  CoTentry 
Rotary,  which  has  the  one-^ded  driving  counter- 
acted by  both  side-wheels  steering.  The  best 
lever  msyohine  is  the  Omnicyde,  which  mounts  hills 
far  better  than  any  rotary  machine  made ;  but  it 
is  at  a  disadvantage  on  the  level  by  not  bextrg  able 
to  pedal  80  fast.  The  question  ot  rear  and  front 
steerers  h*»  never  been  settled,  and  ia  a  matter  of 
opinion.  The  fomer— if  you  have  a  brake 
as  strong  as  it  should  be— is  given  to  lift- 
ing the  rear  wheel  if.  brake  is  put  on  suddenly 
when  riding  down  a  stiff  descent.  If  a  single- 
driver  it  is  positively  dangerous  to  travel  more 
than  10  miles  an  hour.  The  front  steertr  is  much 
more  safe  down- hill,  but  requires  practice  to  keep 
the  front  wheel  on  ground  when  ascending  an 
incline.  In  answer  to  47281,  Mr.  Lancaster  asserts 
that  he  can  ride  12  miles  an  hour,  and  keep  it  up 
all  day.  This  statement  shouJd  be  taken  with  a 
grain  of  salt,  as  it  is  a  very  good  performance  for 
an  ordinary  man  to  average  two-thirds  of  that 
pace,  i.e.,  8  milee  an  hour  for  12  hours.  If  what 
Mr.  li.  says  about  his  pace  is  true,  he  is  far  and 
away  the  best  tricyolist  that  we  have ;  and  if  he 
would  compete  in  the  forthcoming  championship 
we  might  see  what  a  tricycle  is  capable  of  with 
other  than  a  racing  man  mounted.  If  it  is  not 
true,  I  think  it  only  right  that  such  a  wild  state- 
ment should  be  corrected,  as  it  might  mislead 
people  who  fondly  imagine  that  Ihey  have  only  to 
buy  a  trioyde  to  travd  about  at  12  miles  an  hour, 
and  who,  ^ter  a  ride  or  two,  throw  the  whole 
thing  up  iu  disgust,  and  lay  the  whole  bbune  on 
^e  makers,  much  to  the  deteiment  of  tricycling. — 
Chbbophus. 

r47301.]—Brrata.— Vacuum  Tubes  and  Coll. 
—For  zine,  p.  411,  read  mre. — Qbobob  Tolman. 

[47307.] ^Kildow  on  Vine.— Keep  the  house 
aa  dry  as  possible  as  soon  as  the  grapes  begin  to 
oolour ;  in  fact,  no  other  plants  ougat  to  be  in  the 
house  then  Oa  signs  of  mildew  sprinkle  or 
fumigate  with  sulphur.— Nsxo. 

[47307.]— Mildew  on  Vine.— For  th^  past  two 
years  I,  like  **  Amateur  Gardener*'  (p.  383),  have 
lost  all  my  grapes  through  mildew.  This  year  I 
am  more  fortunate,  as  there  is  no  Appearance  of  the 
pest  up  to  tiie  present  time.  The  treatment  I 
adopted  is  as  follows :— Inthe  autumn  I  put  on  the 
border  a  ^ck  dresshig  of  manure.  In  January  X 
pruned  off  all  the  latttnd  shoots,  and  about  a  month 
after  I  stripped  the  stems  of  s^ll  fibrous  bark.  1 
then  made  up  a  compound  of  soft  soap,  sulphur, 
and  parsflln-oil  (a  strong  decoction  of  tobacco  is 
also  recommended)  to  the  consisteney  of  tveade; 
with  this  I  painted  over  all  the  branches.  When 
tiie  leaves  began  to  form  I  coirered  eight  or  nine 
slabs  of  glass  with  flowers  of  sulphur,  and  placed  "Here  we  see,"  remarks  the  Bnffineer,  "that the 
them  as  doae  to  the  fflass  roof  of  the  house  aa  failures  of  the  brake  on  the  Midland  are  apparently 
possible ;  I  have  also,  for  greater  security,  placed  ten  times  as  numerous  mb  they  are  on  llie  North 
sulphur  in  a  ^our-dredger,  and  dusted  the  leaves  Eastern.  Can  this  really  be  the  truth  ?  If  so, 
in  certain  parts.      This   treatment  with  propvlwhy  sof    The  Midland  Company,  for  the  half- 


room  in  the  jointa  lor  tiie  seat  to  fold  up.  The 
seat  is.  made  of  canvas,  with  strons  leathar  caps  at 
the  comers.  Fig.  2  is  the  seat.  Fi?.  3  is  the  afcool 
folded  UP.  If  querist  needs  any  farther  informa- 
tion I  Mall  be  pleased  to  give  it  him  if  he  will 
advertise  his  addzess.— H.  B.  0. ,  Lambeth. 

[47328.]— Siemens' Armature.— You  can  use 
16  wire,  but  make  more  coils— aay  oue  layer  of 
nine  rows.  Bo  not  have  any  divisions  between 
wire;  no  necessity  for  drilling  holes.  The  new 
comomtator  ;  of  course  the  old  form  is  only  for 
one  coll.— Geobqb  Tolman. 

r4733l.]-BrakMonthe  IBldlaAd  Bailway. 
—To  ^Mjbtbob.**— The  Midland  BsU  way  Oompany 
is  now  in  f  ttvour  of  the  Clayton  modification  of  the 
Sanders  and  Bolitho  automatic  vacuum  brake 
(gencvaUy  known  ae the  ** two- minute "  brake) .  On 
the  other  hand,  tho  Qlasgow  and  South  Weateru 
and  Korth  British  Compantea  have  finally  adopted 
and  fitted  their  trains  with  the  Westinghocue 
automsktie  brake,  for  the  simple  reason  that  they 
have  proved  it  to  be  the  best,  and  they  hare 
denUned  to  exdiange  the  Westinghouse  brake  for 
any  '^'inferior  syetem."  The  **M.  S.  J.  S.'* 
vehicles,  which  are  the  joint  property  ef  the  thiee 
compsufes,  are  fitted  with  both  the  Weetioghoase 
and  vacuum  brakes,  but  all  the  Scotch  traffic  is 
generally  worked  with  the  former.  As  far  aa  the 
credit  and  reputation  of  the  Weetinghouse  brake  is 
concerned,  it  would  be  advantageoas  if  its  use 
were  discontinued  over  the  Midland  line  betsnsen 
London  and  Carlisle,  unless  the  appaiatss  be 
maintained  by  the  railway  company  in  fair  working 
order.  An  article  relating  to  the  Board  of  T^ade 
returos  and  continuous  brakes  amteared  in  the 
Enffinetr  on  the  20th  May  last,  in  which  speoial 
attention  is  directed  to  the  foUowiog 


year  ending Peoember  31st,  18S1,  return  only  h  pir 
cent,  of  the  total  miles  run  with  ftltf  Weitliigltoeae 
brake,  but  make  no  less  than  21  per  cent  of  tk# 
reports  against  it.  Theae  few  facts  wfil  ooa^ 
olusively  prove  that,  for  purposes  of  compaijaoo, 
the  returns  of  failures  have  been  rendered  ptacttp 
cally  useless,  and  that  the  reputatiqA  of  a  gpod 
brake  may  be  unjustly  injured  by  a  con^paay  ^o 
penistentiy  neglect  to  pcof onn  l^e  ntcesiaTy  dnjv 
of  maintaining  it  in  proper  repair.— CuacsaT  2. 
SHUTTOir,  July  15th. 

[47333.}— DrowalaeM.  —  Soma  years  agp  a 
friend  of  mine  was  cured  of  this  complaint  wliiih 
appeared  in  &  more  marikad  fkina.  by  Ihemaviag 
treatment : — He  moved  into  .a  Isjqi^  eool  bedraaa, 
where  these  was  a  good  cuneot  ofi  air  ^pesring 
through  all  night ;  he  undertook  to  go  to  bed  tKO 
or  three  hours  earlier  than  previoudy ;  in  this  w«y 
he  obtained  ten  or  twdve  boute  of  wy  rsfreikiag 
sleep,  which  nourished  his  braiua,  and  armed  hiai 
for  the  work  of  each  day.  If  •*  P.  6."  is  eogagal 
in  writing  for  twdve  hoiurea  day  aevendaysina 
week,  ha  can  hardly  ezpeot  to.&aMgood  ftMallb, 
andhia  em^oyer  aosb  expect  him  to  taMk  d#iai. 
If,  in  addition  to  thi%  he  sieepa  aUsughtiaAlvd 
or  an  ezhauated  aimowhere,  th*  ease  is  mooh 
wQiae,  lor  his  lungs  are  also  starved.— H.  Bjuhmr. 

C4738i]-Sm«U  ]>7namo  9IUolilae«.-What 
can  you  expect  from  this  small  modd  whesthe 
armature  does  not  hold  above  an  onnoe  of  wire?^ 

OEOBOB  T^£BUN. 

[47337.]— G*B.B.  BnoiBea*— In  aasiw  to 
"H.S.P.,"  Sindatt's  S-wbeelad  taaks  saeiiU 
running.  The  first  ten,  Nos.  1400  to  1490,  are 
about  to  be  broken  up.  having  been  replsetd  by 
Hawthorn's  engines.  ^The  580  dase  of  tanks  hare 
cylinders,  16  by  22,  and  oouplad  leadiog  and 
driving 4ft.  lOin.  diameter;  50  of  these  eadoai 
have  been  built  at  Stratford  since  1378,  and  10 
more  are  being  built.  Nos.  305  and  306  have 
cylinders  17  by  24,  and  6ft.  6in.  eonpled  drivsif, 
with  a  leading  bogie.  These  are  the  two  fiosst 
paeaenger  engines  the  G.E.  have  at  present  Tbe 
245  and  Coa  dass  have  cylinders  18  by  26,  sad 
single  drivers  7ft.  Gin.  in  diameter.  These  engiots 
are  very  heavy  on  fuel  and  repairs,  and  give  very 
little  eatisfaotion.  I  may  mention  that  Mt. 
Worsdell  is  having  some  :fine  4- coupled  ezpren 
enginee  built  at  Stratford,  of  his  own  design.  The 
cyuttders  are  18  by  24  inside,  7ft.  drivas,aod 
smgle  bogie  wheels  4ft  diameter.  They  will  he 
fitted  with  Joy's  valve-gear,  steel  frames,  snd 
boilers.  The  cylinders  are  a  soUd  casting,  tho 
valves  working  on  top  in  the  bed  of  the  smoks- 
box.  These  engines,  when  finished,  will  supply  s 
loog-felt  want  an  the  G.K  ,  as  meat  of  the  tiaioi 
reouire  coupled  engines  to  work  them  effisisatlly. 
— Etka. 

("47338.]- lieclanohe  Battary.— I7#e  pozoDs 
oeiUs;  well  wa«h  the  carbon  before  patting  in; 
will  require  {?ood  zinc  rods ;  four  cells  would  ring 
two  bells.— Gbosob  Tolman. 

[47338.]  —  Leolanche  Battery.-Pat  tm 
pocous  p(^s  and  dnos,  charge  pots  with  brokm 
carbon  an^  peroxide  of  manganese,  exciting  liquid 
sal-ammomac.  One  cell  is  sufi&cient  for  a  •msU 
bell.    Are  these  ceUs  worth  the  trouble  ^— Bey- 

I473tl.j— Blaotrio    liOoooaotiTa    Bpgl»e^ 

Make  the  motor  exactly  like  the  small  djnsno  1 
described,  page  351,  June  23,  bat  without  Iks  fly- 
vheel  and  gearing ;  it  is  a  good  mot(».— GEQBas 

XOLXAK, 

[47349.]— Dry-pUta  aueriea.— To  Ms.  W. 
BoBiiiBON,  JuK.— Best  thaaks  for  your  se|;lies»  bit 
the  first  (a)  does  not  ooavey  what  I  wished  to 
elicit.  I  have  long  since  learned  h^w  to  tsaper 
my  developing  iugredients  to  suit  eirounstsaosi. 
Please  assume  that  I  expose,  under  idwifciRsl  ooo- 
ditions  of  subject,  light,  lens  and  exposure^  tvo  or 
more  plates  by  as  many  diifdreut  makers.  Ocs 
uniform  developar  may  not  be  beat  for  alL  This  I 
know ;  but  I  do  not  know  why  one  of  the  plates 
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will  give  aa  good  a  negative  with  igr.  ef  m^.  ** 
another  with  3gr.,  and  one  will  bear  »**  **"' 
punity  as  much  ammonia  as  would  ruia  aaoUMr* 
I  have  tried  this  over  and  ov«r,  audi  wish  to  Isam 
the  reason  why  different  mokes  aC  plitsi  »V0» 
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siidk  cUffieBrent  treatnient.    I  have  not  rot  any  book 
OB  cxBulflions  to  which  to  lefer.— W.  H.  S.  W; 

[47351.]— Uathematloal^  —  Win  you  kiiidly 
permit  me  to  point  out  that  the  aBsumptioii  made 
DT  "  An  Bogineer's  Son,"  on  page  431,  ib  entirely 
ill^timate*  for  Q  ~  •^)  "  "  is  ^ot  a  constant,  but 
a  function  of  x.  Therefore,  if  we  take  the  coeffi- 
oients  of  7  in  (I  ~  7)  ^  and  multiply  each  by 
(I  —  J?)  —  ",  each  prodact  will  be  a  function  of  x, 
aadnotby  any  means  one  of  the  coefftcients  of 
z  in  (1  -  7)  ••  (1  -  jp)-«.— J.  H.  M.  Jacoby. 

[47351.]— ICathanuktical.— I  know  of  no  other 
way  to  do  this  except  by  induction,  as  given  by  J. 
H.  M..  Jacoby.  *' An  Engineer's  Son's ''  SMump* 
tion  ia  clearly  illegal,  as  (1  —  .x)  —  **  is  not  inde- 
pendent of  X,  We  might  say  in  a  similar  manner 
that  the  coefficients  in  (1  —  J^)  ^  (1  —  2xj  ~  ^  equi- 
distant  from  the  beginning  and  end  were  equal, 
because  those  in  (1  —  x)  ^  are,  and  each  coefficient 
is  multiplied  by  (1  -—  2jr)  -  ^.    But  this  is  untrue. 

[47358.]— Shooklnc*  OoU.—This  size  was 
described  within  vhe  hut  eight  wveka*— dBOBOii 

TOIXAX. 

[47360.]— Battery  for  Blectric  Cloolc.-I  find 
the  gravity  D&uiell  cells  answer  well  for  clock- 
work. I  wrap  all  xinos  in  calico.  The  Silvertown 
Company  wrap  all  ainoa  in  their  medical  batteries 
(Lsdanohe)  in  calico.'— Bbys^aij)!.. 

[47360.]— Battery  fbr  EleotHo  Clock.— The 
gmvitf  oeUs  are  the  best  you  can  have.  There  are, 
of  aoarse,  a  variety  of  them,  both  in  siae  and  oan« 
stroetion.  The  sine  does  eventually  become  coated 
wkfa  copper,  and  if  you  can  devise  a  method  of 
keeping  the  copper  away  from  the  aiuo,  you  will 
have  the  best  possible  cell  for  the  purpose  you  wish 
to  ase  it.  The  deposit  of  copper  is  a  difSculty  that 
I  am  afraid  you  will  be  some  time  getting  over. — 
W.  J.  liANOAsraB. 

[47363.]  —  Watch  Cylinder. —  *•  A  Fellow- 
{Turkman's  •'  reply  to  **  Hall  '*  in  last  week's 
'*  E.  If."  is  so  wide  of  the  mark,  I  can't  refrain 
from  writing  to  say  that  if  •*  Hall,"  or  any  other 
of  onr  amateur  horological  readers,  follow  such  a 
course  (as  described  by  **A  Fello w- Workman  **) 
in  putting  in  a  oylinder-plug,  they  could  only  pro- 
duce a  job  as  bad  as  the  way  of  doing  it--if, 
indeed,  it  could  be  done  at  all.    In  puttmg  in  a 

S Under  *plug,  I  do  not  use  a  file  in  any  part  of 
e  job ;  but,  according  to  **  A.  P.  W.'s  **  wajr.  it 
is  all  done  by  a  file.  There  are  some  capital  articles 
in  back  numbers  of  the  **  E.  M.''  by  our  late  corre- 
spondent, *•  Seconds*  Practical/*  on  "Turning," 
which  I  would  recommend  **  HkU"  to  read.  If, 
however,  he  has  not  the  Nos.  referred  to,  I  will  be 
jplaasedto  put  him  in  the  righfway  of  doing  the 
job  if  he  writes  to  me.  A  description  here  would 
not  be  of  sufficient  gwxetal  interest  to  call  for  the 
apaoe  it  would  occupy,  as  the  modm  operandi 
haa  appeared  so  many  times  in  **  ours."  If 
•*A.P.W.*s"  promised  instructions,  with  draw- 
ings, on  putting  in  a  cylinder- plag  are  based  on 
his  principle  of  filing  mem  in,  they  will  not  be 
worth  anything.  An  engineer  would  aa  soon  think 
of  txying  to  file  up  a  piece  to  act  as  a  piston-rod 
for  an  engine,  as  a  practical  watchmaker  would 
think  of  putting  in  a  plug  in  the  manner  **A.  F.  W." 
deaoribes.— G.  £.,  Stockton. 

[47361.1— Sliver  Fllaffrea  Broodies.— Wash- 
ing with  soap-and-water  will  do  very  little  gpod. 
Better  follow  out  '**  Alfojoe's "  directions,  only 
initoad  of  a  lon^  immersion  in  cold  vitriol  and 
wtttor,  a  short  boilincr  in  the  same  preparation  will 
be  ,moie  effeotuaL  Ton  can  boil  them  in  a  copf^r 
or  brass  pan*  When  riased  out  and  dried,  burxush 
the  edsras  and  points  ol  the  work,  and  you  will  get 
tharignt  effect.  Do&'t  scratch-brush,  as  the  object 
is  to  get  a  dead  white  surfaoe  in  contrast  with  bur- 
nished edges^- J.  £.  A. 

[47368.]— Inoandewoent  Lamp. — ^The  filament 
is  platinum.    Two  Bunsens  will  do  it— cost  about 

2fli  9d. — G-SOBOB  TOLUAK. 

[47368.]  —  Incandesoent  Lamp.  —I  think 
**  W.  L."  would  £ad  he  coald  work  one  of  Swan's 
small  incandescent  lamps  with  two  good-sized 
Bunsen cells.  I  have  worked  one  of  Swan's  5 -candle 
lamps  with  three  1-pint  cells. — Spelxeb. 

[4T368.]  —  Incandescent  Lamp.  —  Like 
**  W.  L.,''  I  sm  anzieuB  to  hear  of  the  smallest 
number  of  cells  that  will  give  a  fair  light.  I  at 
preeeni  use  eight  Bunsens,  and  get  only  veiy 
meagre  reeultt.  I  believe  a  few  lines  from  some  of 
«( Ours  "  on  the  subject  would  be  very  interesting 
to  many  teadere  of  the  **  E.  H."— B£Tva£DA. 

[47368.]— Incandescent  Lamp.— There  is  a 
BO^^called  mcandesoentlamp,  with  two  coils  of  plati- 
num wire,  that  a  couple  of  q  oart  Bunsens  will  make 
it  give  about  half  a  rushlight.  This  is  an  imitation 
of  a  lamp  I  brought  out  last  year,  and  am  making 
now,  with  about  10  coils  of  iridium-platinnm  wire; 
this  lamp  requires  5  Bunsens  to  light  it.  Then  there 
is  the  Swan  (carbon  filament)  2i-candle  lamp,  which 
will  require  about  8  Bunsens  to  illuminate  it.  Tlie 
20-cendle  humps  will  require  26  Bunsens.    Yon  can 


make  an  incandesoent  lamp  for  even  6d.^W.  J* 
Lancabtek. 

[47372.1— Lens.— "Focus"  does  not  give  suffi- 
cient paxticnlara  to  enable  anyone  to  tell  him  what 
curves  he  requires.  He  shomd  ha^e  said  what  is 
the  refraction  of  the  glass  or  glasses  he  intends 
using,  and  the  radii  of  the  oon^sx  leas.  The 
cosoave  must  have  a  negative  foeus  of  2  l-7in* 
Kow,  if  his  lens  be  eqm-oonveiy  its  radii  wiU 
probably  be  v^  nearir  1*5 ;  and  if  tbesame  sort 
of  glass  be  used  for  the-  oonQave,  the  inner  curve 
may  be  1*6.  and  tira  ooter  376.  This  is  as  near  an 
apurozimataoa  aa  can  be  givea,  without  more 
definite  particulars. — O.  V. 

[47873.1— Oraeked  Vamlah  on  Qlobes.- 1 
should  advise  **J.  C.  L."  to  apply  a  little  alcohol 
or  spirits  of  wine  with  a  sponge  to  his -globes ;  if  it 
is  a  shellac  varnish,  it  will  be  dissolved. — Sfelteb. 

[47373.  J— Old  Cracked  Vamlah  on  Globes*— 
Ute  methylated  spirit  warmed,  and  apply  it  with 
either  a  sponge  or  a  tuft  of  cotton-wool ;  the  latter 
is  much  the  better  way.  Take  your  time  over  it, 
and  you  will  be  sucoessfuL— W.  J.  Lakoasteb. 

[47375.]— Llffktnin«r  Oondnotors.  —  To  Mb. 
Ljlkoaszbb.— By  all  meaps  carry  the  wire  straight 
into  the  earth,  and  as  far  away  from  the  bottom  of 
the  chimney  as  possible.  Th«n  let  the  ends  of  the 
copper  rope  ba  opnened,  and  either  soldered  or 
riveted  to  a  large  iron  plate  imbedded  in  moist 
earth  if  possible.  If  there  is  no  moist  earth,  then 
put  the  plate  in  a  deep  hole— say  ten  to  fifteen  feet 
deep,  and  the  plate  to  be  well  b«dded  in  gas  coke. 
I  much  prefer  the  plate  to  be  a  long  one,  and  let 
down  well  in  the  earth  with  coke  all  round  it.— W. 
J.  Lanoastbb. 

[47376.]  —  Bone  Csaoination.  —These  are 
subjected  to  destructive  distillation,  the  saove  aa 
wood  for  pyroligneous  aeid  and  naphtha.  If  required 
for  animal  charcoal,  in  a  retort.  An  iron  one  is 
generally  used  for  this  purpose,  with  a  coil  de- 
scending into  a  tank  of  water,  at  the  end  of  which 
is  a  well  for  the  end  of  coil  to  dip  into,  to  collect 
the  dipple  oil  or  by-products.— Jjlcs  of  All 
TbaDes. 

[47377.]-<^8tlng  SmaU  Articles  in  White 
MetSbl.— Your  moulda  must  be  made  of  gun- 
metal,  cast  iron,  or  steel,  highly  poliehed,  and 
your  metal  just  hot  eoouoh  to  run,  to  do  them  to 
pexleotion.— Jack  of  All  Tsadss. 

[47373.]  —  Legal.  —  A  wife  who  assaults  her 
husband  or  breass  his  fumituraesn,  of  course,  be 
samaoned  to  the  police  •court,  and  convicted  of 
that  assault  or  the  malicious  damage.  Or,  if  a 
wife  gets  constantly  drunk  and  causes  a  disturb- 
ance, she  might  be  turned  out  of  the  house  by  her 
husband  and  taken  into  custody  by  the  police. 
But,  then,  *'  M.  B.*'  does  not  wish  any  exposure, 
and  there  is  the  difficulty.  The  only  way  I  can 
suggest  is  for  husband  and  wife  to  separate — by 
allovring  her  so  much  a  week  or  month,  xmder  a 
deed  so  drawn  that  the  money  shall  be  paid  to 
trustees,  and  shall  cease  if  she  returns  to  annoy 
hisi.  If  **  M.  B."  does  not  even  want  a  sepans- 
tion,  then,  I  fear,  his  question  Is  quite  outsiAa  the 
province  of  a  laif yet .  —  Fbed.  W^tsbufibld, 
Solidtor,  2,  Ghreeham-buildings,  GnildhalL 

[47880.]— Olark's  Frooess  fbr  Bofteninr 
Water. — ^The  process  known  by  this  name  is  very 
mucbrof  a  chemical  paradox ;  f or^to  remove  lime 
from  water,  more  lime  is  added.  Water  is  hard — 
as  a  rule— because  it  holds  in  solution  carbonate  of 
lime,  and  it  is  enabled  to  do  that  only  when  an 
exoesi  ei,  carbonic  acid  ia  present.  By  boiling  or 
heating  te  suduttemperatnie  as  will  expel  the  excess 
ol  carboAio  aeid,  the  lime  is  thrown  down  in  the 
form  of  carbonate*  commonly  spoken  of  as  chalk, 
though  chalk  is  a  distinct  natural  product.  By 
addin^a  paste  or  a  mixture  of  lime  and  water  to 
water  K/iyUg  oMbonate  ef  Ume  in  sdutioo,  the 
lime  seizes  on  the  excess  of  carbonic  acid,  and 
neariy  all  the  lime  in  the  water  is  deposited  in  the 
form  of  carbonate.  Where  the  water  Ib  hard  from 
the  presence  of  sulphates,  sodle  carbonate  (washing- 
soda)  is  added.  To  soften  Thames  water,  take 
l*oz.  of  freshly-burnt  quicklime  to  every  30  galloon, 
slake  the  hme  and  mix  it  to  about  the  con- 
sistency of  cream ;  Uien  either  pour  it  into  the 
water  or  run  the  water  on  to  it,  rousing  it 
thoroughlv.  The  white  precipitate  of  carbonate  of 
lima  wul  form  at  once,  and  in  a  few  hours  will  be 
perfectly  settled.«^NuN.  Dob. 

[47382.]— Engine  auery.— Pat  |in.  lead  on 
your  valve.  The  cut-off  of  course  depends  to  a  cer- 
tain degree  on  the  amount  of  work  you  require  to 
do ;  but  f  or  I  stroke  is  about  the  usual  in  ordinary 
condensing  eogines,  but  in  compound  engines  the 
cut  off  is  much  earlier.  A  good  eenaitive  governor, 
with  ordinary  throttle- valve,  would  prevent  racing 
when  load  is  taken  off.— G.  J.  C.  E. 

[47382.]- Engine  dnery.- l-16in.  is  sufficient 
lead  for  the  engines  you  mention.  Tour  second 
question  cannot  be  satisfactorily  answered  without 
an  indicator  diagram.  If  you  can  obtain  one  I 
shall  be  happy  to  give  yon  every  information 


respecting  the  ont-off,  and  genera,^  arraagemeat  ol 
the  elide- valve.— Fbxd.  Walebb. 

[47383.1— Hardening.— I  have  generally  seen  a 
very  good  job  made  with  prussiate  of  potash.  Heat 
the  part  to  be  hardened  to  a  bright  red  heat  in  a 
clear  fire,  then  dust  over  with  potash,  and  without 
putting  in  the  fire  again  plunge  it  end  downwards 
into  water  with  the  chill  off.  You  will  find  it  come 
out  a  mottled  grey  colour,  which  is  easily  polished 
with  emery-cloth.  Perhaps  you  heat  it  too  much. 
— G.  J.  0.  B. 

[47383.]— Hardeningr.— Ton  must  take  one  part 
prussiate  potash,  two  parts  of  salt,  and  pour 
sufficient  hot  water  on  them  to  dissolve.  With 
this  wet  up  some  fine  wood  charooal  dust ;  place 
your  aide  in  a  tube  with  about  &in.  clearance  all 
round,  and  ram  this  in  well  and  stop  with  clay> 
and  subject  it  to  a  duU  red  heat  for  one  or  two 
hours;  you  will  make  a  job  of  it  There  is  no 
necessity  for  slaking  it,  for  it  will  be  very  hard 
without..  Bone-dust  will  answer  the  same  purpose ; 
the  longer  the  process  ^le  deeper.  By  this  metttod 
they  will  not  become  distorted,  wbkAk  thev  are 
very  apt  to  be  when  slaked^  They  are  eertsinly 
harder  when  slaked.  A  brif^ht  cherry  red  heat  is 
hot  enough.— Jack  of  All  TsaDss. 

[47334.]— Ooil.—There  is  very  likely  a  fault  Sn 
the  contact-breaker.  I  have  recently  improved 
mine— not  because  it  did  not  work  well,  but  be- 
cause the  copper  began  to  get  out  of  shape.  I  cut 
out  a  piece  of  brass  sheet  so  as  to  extend  |in. 
beyond  the  coil,  and  thus  lengthened  the  oontact- 
bceaker  by  that  length,  and  nuide  it  of  thin  dook- 
spting.  This  part  of  the  coil  requtces  careful  ad- 
justment at  any  time.  It  should  not,  when  at 
rest,  be  far  from  the  core.  See  also  that  there  is 
perfect  metalUo  contact  at  each  joint,  and  each 
connection  is  clean.  Do  net  solder  with  muriatic 
acid  when  connecting.  Did  you  thoroughly  soften 
your  wire  core  ?  I  left  my  solid  one  in  the  forge 
all  night,  after  blowing  it  a  bright  red.  Are 
you  also  certain  that  you  made  your  coaaectione 
according  to  my  description?  My  coil  continues 
to  give  sttisf  action,  and  I  shall  bo  veryghMlif  I 
can  assiitt  you  so  that  yours  may  do  the  same.— 
Feed.  Waixeb. 

[47385.]  —  Spectacles.  —  Your  correspondent 
requires  a  pa>r  of  concave  glasses;  I  should  think 
those  having  a  negative  focus  of  about  Sin.  or  9in. 
would  suit  him.  He  may  have  some  little  diffi- 
culty in  procuring  them;  but  Mr.  Linoaster  will  be 
able  to  advise  him  as  te  thia  matter.— O.  V. 

[47385.]— 8peotaoles.—To  M».  LawciSTB*.— 
I  should  prefer  to  see  you  before  I  coi^  deflniteiy 
recommend  a  particular  focus  concave ;  but  assum- 
ing that  you  have  nothing  but  ordinal  myopia,  I 
shouM  give  you  a  pair  of  9hi.  concaver;  Aese 
should  enable  you  to  see  well  at  20in.  to  24in. 
awav.  A  pair  of  Sin.  woul^  enaUe  you  to  see  the 
music  at  3ft.  away ;  bnt  I  am  affend  you  would 
not  be  able  to  read  the  musie  at  that  distaaee. 
You  must,  of  oourse,  remember  that  the  numbers 
I  lierve  given  are  in  each  ease  the  foeus  of  the 
lenses,  and  not  any  nnmbert  as  usually  given  in  the 
trade.  No.  1,  2,  3,  and  so  on.  You  might  perfaapa 
send  anothev  query,  stating  whether  both  eyes  are 
of  one  focus,  or  whether  one  eye  is  in  any  way 
better  than  theother^^W.  J.  LAwoasraaf. 

[47391.]  — I'ortable  I^ounge  Chair. — "An 
Amateur  M.''  will  get  out  four  pieces  of  soanttinff, 
eaoh  4ft.  long  by  Uin.  by  |tn.  This  section  wui 
vary  according,  to  the  strength  of  the  wood  be  usee. 
I  used  ash.    Joint  them  two  and  two  as  in  sketch, 


joint  K  beia^  14in.  fisom  one  'end  of  each.  Join 
the  two  pairs  by  cross  slat  mortieed  in  at  A,  B,  0, 
and  D,  about  20in.  afort,  or  as  wide  as  he  likec. 
The  st^  at  E,  and,  of  course,  a  eorrespondiog  one 
on  the  ether  side,  to  be  jointed  on  at  15in.  from  x « 
and  to  be  Idin.  long.  The  two  stays  to  be  united 
by  a  slat  mortised  through  each,  near  their  lower 
ends.  Said  lower  ends  dtop  into  notches  or  mor- 
tises along  A,  B,  at  such  places  as  will  give  com- 
fortable angUs  to  taste.  I  have  marked  the  four  in 
my  own  chair,  which  I  have  found  comfortable. 
The  webbing  is  to  ba  nailed  to  the  cross  slat  at 
A  and  D,  and  to  be  just  long  enough  to  allow  of 
the  chair  collapsing  flat  Be  sure  that  A,  B,  and 
its  oorrespondmg  frame  come  outside  C,  D,  and 
£,  F,  or  the  chair  will  not  fold  up  flat.    I  have 
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tomad  ihiM  cfasir  most  eomrenioit  tad  eomf orUble 
tt»  mm,  mthm  mm.  an  apri^  obftir,  »  reotiDing 
loimge,  or  a  ibort  bed,  or  haaimwik,  aad  Tcry  firm 

in  all  potitioiu. — TasAitUL. 

[47392] —  PerftiiBed  Pastilles.— Take  gnra 
beasoiii  in  powder ;  add  to  it  a  rbsU  qna&ti^  of 
giOBDd  ftiftnamon,  pounded  franUneente,  eae- 
auiUa  bark,  and  caapbor.  Mix  tbeee  together 
with  a  little  thin  giim*water»  roll  into  shape  yon 
reqsire,  and  drj.  To  be  aot  fire  to.  (Frooi 
Csewira  *'Jkmtamg  KTrerisiwita.")— NnoL. 

r473S»2.]— Perfamed  PastlUea,— **  An  Amateur 
ay  will  find  the  following  make  excellent 
paitfflet.—Gom  itorax,  6  para;  gum  benxoin, 
6  parts;  gun  copal,  6  parts;  caacaiilla  bark, 
3 parts;  clurcoal,  4S  parti;  gonpowder,  1  part. 
AJ  these  most  be  in  the  rerf  finest  powder,  and 
moisten  with  stu-ch  maciUge;  shape  into  little 
eones  and  dry.— Esdtoo-braqil 

[473M.]— -Ooaibwstion  of  OoaL— 6mos  one 
enins  foot  of  air  weighs  '08071b.,  all  yon  have  to  do 
io  ocdes  to  diange  weight  into  Tolnms  is  to  dlride 
the  giveB  weighc  by  0807.  Beferring  to  query 
47094,  237  4owt.  »  f  12  X  237'41b.  a  26d8S'8b>.  « 
266S8-8  /  0807  C9b,  It  «  329477  eiibw  ft.  of  dzyair 
aft  0*,  and  pressors  of  lAtb.  (not  2.942  oubio  feet, 
as  ghrsn  in  my  answer  to  query  47094^  p.  360).— B. 

KunCHAOK. 

[47395.1-LMrgs  Tank.  — The  tank  should  be 
put  together  in  poeition>  and  the  bolts  all  put  in, 
though  not  screwed  up  tight.  If  there  be  fillets 
cast  all  round  the  pieces  to  giye  parting  room  for 
the  joints,  the  bolts  may  be  Just  himd -tight ;  if  not, 
some  pieces  of  wood  must  be  cut  so  as  to  preserve 
ths  shape  of  the  tank,  and  the  bolts  tightened  just 
so  as  to  hold  wood  in  position.  The  rust-joint  is 
made  with  one  part  of  powdered  sal-ammoniac,  two 
parts  of  flowers  of  sulphur,  95  parts  of  iron  bonngs, 
pulverised  as  much  as  possible,  and  mixed  with 
water,  so  as  to  form  a  paste,  and  caulked  in  with 
caulking  chisel.  This  cement  sets  quickly,  but  if 
time  allows,  200  parts  iron  borings,  one  flowers  of 
sulphur,  and  two  sal-ammoniac  makes  the  strongest 
joint,  though  slow  setting.  The  bolts  may  all  be 
tightened  after  cement  has  set  — Fbed.  Walker* 

[47397.]— Bngravlng  Msohlns.— The  tracing 
pomt  at  ooe  end  of  the  brass  rod  of  the  machine  is 
passed  by  hand  over  the  figures,  which  are  held  in 
the  cnrred  back,  and  as  nearly  in  contact  with 
^em  as  msj  be;  ths  other  end  of  the  rod  to  which 
the  drill  is  fixed  being  supported  in  gimbals  is,  of 
course^  free  to  move  in  every  direction.  Your 
querist  will  probably  at  once  see  that  the  xsduotion 
of  the  oopy  depends  upon  the  distance  of  the  drill 
from  the  point  of  su^Mosion  in  the  gimbals.  The 
driving-wheel  is,  of  oourie,  turned  by  an  assistant. 
A  very  full  description  of  the  valuable  engraving 
machine  of  Messrs.  Cooke,  of  York,  will  be  found 
in,  I  think,  tiie  November  number  of  Engiiu$r. 
1870.— N.  8.  HBiMBnnr. 

[47400.]— Blsotrlo  I«ight  for  Workshop.— 
The  electric  light  will  cost  you  more  than  twice  as 
mnoh  as  gas.  You  have  about  600  candle-power 
illuminanon  now,  and  to  get  a  similar  amount  of 
light  from  incandescent  lamps  you  would  require 
26  of  them,  and  to  light  them  a  30-light  dynamo 
and  a  good  10-horse  engine.  You  can  readily 
oalculste  the  first  cost,  and;  with  interest  and  work- 
ing expenses,  vou  will  find  that  twice  the  cost  of  gas 
will  be  much  below  the  cost  of  electric  lighting  by 
incandescence.  On  the  arc  principle  you  can  use 
a  smaller  dynamo,  and  a  4  horse-power  engine, 
SLd  get  3,000  candle-power.  If  you  have  ptenty 
of  driving  power  to  spare,  then,  with  a  little  extra 
attention  required  in  the  use  of  a  dynamo,  the  cost 
would  be  about  the  same  as  the  gas.— -W.  J.  Lah- 

G10TBB. 

[47403.]  —  Lawn -Tennis  Oourt.  — I  should 
think  that  it  would  be  best  to  make  the  oourt  of 
cinders,  thus : — ^Level  and  ram  the  surface ;  put  a 
3in.  layer  of  broken  stones  or  bricks,  small  enough 
to  pass  through  a  Uin.  ring ;  cover  with  about  1^. 
of  dry  breeze  or  ashes.  Well  roll  and  keep  rolled. 
If  good  binding  gravel  is  obtainable,  it  may  be  used 
instead  of  the  ashes,  aMd  makes  a  very  good  oourt 
If  derired  to  be  asphalte,  level  and  ram  as  before. 
Put  6in.  of  concrete,  composed  of  dean,  fine  gravel 
(shingle)  and  lias  Hme,  one  of  lime  to  five  of  graveL 
Ck>ver  with  gas-tar  asphalte  (made  with  gas-tar,  a 
little  lias  lime  and  dry  dean  sand  bmled),  and 
spread  and  level  while  hot  Beal  asphalte  may  be 
used ;  but,  of  course,  it  is  much  more  expensive. 
The  surface  may  be  formed  of  the  best  Portland 
cement  and  washed  sand,  one  to  three.  But  this 
also  is  expensive,  and  not  so  likely  to  stand  out  of 
doors.  Altogether,  I  think  the  cinder  or  gravel 
court  would  be  the  cheapest. — ^Hbiobub. 

L*7403.]— Lawn-Tennis  Oourt.— To  make  any 
hard  court,  you  must  excavate  four  or  six  inches  of 
toil  and  fill  m  with  concrete  or  rough  stones,  mixed 
with  bind  lias  lime,  and  brought  to  a  level.  On 
tfce  top  of  this  you  can  put  cement ;  first  a  layer  of 
1  ^in.  or  2in.  mixed  with  half  sand,  and  then  on  the 
top  another  layer  of  pure  cement.  Or  you  can  put 
asphalte,  i.e.,  gravel  boiled  up  with  gas-tar.  If  this 


mixture  is  not  boiled,  it  is  useless.  Of  this,  too, 
there  should  be  two  layers,  the  top  one  being  the 
finest ;  but  I  would  not  pot  this  on  for  tluree  or 
four  Booths  after  the  fint,  which  asay  be  played 
on,  so  that  the  soft  plaoee  will  be  disoovsred.  The 
asphalte  must  \m  well  rolled,  and  over  the  last  cost 
must  be  quinkled  a  little  very  fins  and  slesn 
gcavsL  Or  you  can  make  a  fair  eoort  of  cinders, 
putting  them  on  coarse  below  and  finer  above, 
besting  and  rolling  them  well  in  ;  or,  if  yon  have 
good  ^velin  theueighboorhood  that  can  be  used, 
and,  if  it  b  of  a  binding  nature,  it  will  be  prefer- 
able to  einden.  Bemember  that  any  oourt  must  be 
mads  cither  convex  or  <  incKnsd  towards  ons  side, 
to  let  the  water  run  off ;  and  that  wiUiout  amargin 
beyond  ths  bare  26  yards  by  12  yards,  whicfa  at 
the  ends  should  not  be  less  thun  two  or  three  yards, 
it  will  be  very  inconvenient,  as  26  per  oent  of  the 
strokes  require  the  players  to  run  outdde  the 
actual  boundary  of  the  court.  An  asphalts  court 
will  cost  ^  about  £50,  and  a  cement  one  nearly 
double ;  if  made  of  duder  or  gravel,  the  cost 
should  not  exceed  £15  or  £20,  tlu>ogh  in  aO  cases 
the  expense  will  much  depexul  on  the  iBfttfirial 
used  for  the  foundation.— DsYO^nsasia. 

[47401.1— Carringe  Lamps.— One  reason  why 
the  oil  fiows  over  is  this :— Hie  reset  vob  being 
above  the  wick  the  oil  flows  down  and  out  at  top 
of  wiek.  This  occurs  always  when  the  lamp  is 
out,'and  sometimes  when  lit,  on  account  of  the 
wick  not  bdug  able  to  bum  all  the  oil  as  fast  as  it 
comes.  I  dare  say  the  motion  of  the  train  also 
increases  the  evil*  The  remedy  would  be  to  have 
the  reservoir  below  the  wick.  If  you  look  through 
the  back  numbers  of  "£.  M."  you  will  find  a 
similar  question  fully  answered.— u. 

[47405.]— Locomotive.— One  would  be  better 
able  to  form  an  opinion  upon  seeiog  the  corrosion, 
but  I  have  no  doubt  there  has  been  a  galvanic 
action  quite  sufficient  to  account  for  tho  wasting 
of  the  plates.— W.  J.  Lahoastbb. 

[47406.]— Dew-Cap— You  can  make  a  very 
good  dew-  cap  out  of  cardboard.  First,  put  a  thin 
strip  of  note-paper  around  the  end  of  telescope 
coptaiiiiag  lens,  then  begin  to  paste  long  stripe  of 
thin  cardboard  round  and  round  until  about  |in. 
to  3-16in.  thick :  then  make  a  cardboard  tube,  9in. 
long,  to  be  glued  true  on  the  outside  of  the  card- 
board ring  you  have  already  made.  Paint  the 
inside  of  tube  dead  black,  and  the  outside  with 
two  or  three  coats  of  bright  blaok.^W.  J.  Last- 

OASTEB. 

[47407  ]—OoBoav8  Lenses.— You  can  do  the 
grooving  with  a  small  wheel;  similar  to  those  used 
by  glass-cutters,  running  in  the  lathe.  You  wHl 
be  unable  to  make  a  good  job  of  one :  there  must 
be  experience  before  there  is  suocess.  Still,  you 
can  but  try,  and  if  you  will,  you  can  in  time  suo- 
ceed.— W.  J.  Lancastsk. 

[47412.]  —  Ooalomb*s  Law  of  Bleetro- 
Statios— You  must  read,  <*  inversdy  proportional 
to  the  square  of  the  distance  between  tnem.*'  This 
is  ttie  correct  law. — W.  J.  Lanoastsb. 

[47412.]  —  Coulomb's  Law  of  Eleotro- 
Statics.— The  formula  /=  9  x  9»  /  rf« is  correct ; 
see  also  what  is  said  in  art.  16,  p.  16.  which  treats 
on  the  law  of  inverse  squares.— B.  Kamthaoe. 

i47412.]— Coalomb^BLawofBleotro-StaUos. 
^he  formula  is  correct  The  fonner  statement 
must  have  been  an  oversight  on  the  part  of  Prof. 
Thompson.  U  "  H.  B.  A.»*  refers  to  Art  16  of 
Thompson's  book,  he  will  find  the  L^w  of  Inverse 
Squares  stated  correctly.— Vis  Viva. 

[47412.]  —  Coulomb's  Law  of  Blsotro- 
Statios.— I  have  not  Thompson's  book  at  hand, 
and,  therefore,  do  not  know  what  may  be  the  case 
to  which  he  is  referring ;  but,  certainly,  ths  force 
exerted  bstweea  two  small  charged  spheres  is  in- 
versdy proportional  to  the  square  of  the  distanoe. 
This  does  not  neoessarily  apply  to  every  case.-' 
Ll.B.A. 

[47413.1— Marble.— Take  two  parts  of  car- 
bonate of  soda,  one  part  of  powdered  pumice- 
stone,  and  one  part  of  finely-powdered  chalk ;  sift 
it  through  a  fine  sieve,  and  mix  it  with  water; 
then  rue  it  well  all  over  the  marble,  and  the  stains 
will  be  removed ;  then  wash  it  over  vrith  soap  and 
water,  and  it  will  be  as  clean  as  it  was  at  first— F. 
S.  Habbison,  Alresford,  Hants. 

[47420.]— Steiaheirs  Byspisoes.— These  eye- 
pieces are  oonstruoted  on  what  is  known  as  the 
''solid  stick''  principle.  There  are  two  methods 
of  achromatisiog  a  sphere:  either  by  p1#^ng  a 
double  concave  stick  of  flint-glass  between  two 
double  convex-lenses  of  crown-glass,  as  in  the 
Coddington  lens,  the  whole  forming,  essentially,  a 
cylinder  with  spherical  ends ;  or  by  placing  a  con- 
cavo-convex lens  of  flint-glass  at  each  end  of  a 
double  convex-stick  of  crown-glass.  Steinheil's 
e.p.'s  are  made  on  the  latter  pUui;  whether  they 
are  patented  or  not  I  cannot  say.— O.  V. 

[47421.]— Transparent  Qum.— Have  you  tried 
a  little  alum- water  ?  I  have  only  just  thrown  some 
away  that  I  made  up  flve  years  ago,  to  mix  with 
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oil  lamps  on,  to  prevent  the  oapiUary  action  of  the 
-plaster.  It  was  as  bright  as  the  dearest  water  to 
Io<*  at— Jack  of  All  Tbadbs. 

[47422.]-8tampingNote.Papsr.-Anwhitss, 
for  whatever  purpose,  distemper  or  oil,  reqsirs  a 
little  black  or  blue  mued  with  them,  to  neutrsBte 
the  yellow  tint  throw  n  up  bv  the  medium  with  which 
thev  are  mixed.  Ivor? -black  preferred;  blue  cann<it 
be  oqiended  upon.  Many  colours  lose  their  blofwin 
when  mixed,  mix  them  with  what  they  will ;  bnt 
an  artist  that  knows  what  he  is  about  can  remedy 
this  to  a  great  extent  Whites,  greens,  lakes,  and 
vermilion  are  very  delicate  in  this  way,  and  the 
purest  medium  is  required  for  theou  or  they  get 
foxey :  some  blues  are  the  same.— Jack  of  All 
Teades. 

[47424.] -CrystaUlsing  Vessels  for  Spsom. 
and  Olauber's  Salts.- Why  not  use  stoaswsis 
cisterDs  ?    Xothiog  cleaner.— Jack  of  All  Tbades. 

[47425.]  -  Eleotrioal  Measarttmeat.  —  As 
cnrrent  t»  E.M.F.  fR,  the  law  of  defleetion  does 
not  apply  to  ^e  «« electromoflve  f  osee  "  aad  **  re- 
sistance," for  both  E.M.F.  and  B.  might  bs 
siaulfeaneoinly  decreased,  while  "ourrent"  rs- 
malnsd  ceastaut— B.  EAflTRAOc. 

[4742oJ— Electrical  KaasoTemsnts.- 1  am 
afraid '*  Student "  has  rather  vague  ideas  about 
electromotive  force  and  resistance,  but  I  will  try  to 
be  as  clear  as  possible.  1st.  A  galvanometer  can 
only  measure  one  thing  directly,  namely,  eonent ; 
but  we  are  able  to  measure  £.M  J*,  and  reeistaaoe 
indirectly.  Supposing  the  same  current  to  so 
through  a  galvanometer,  it  is  obvious  that  M  the 
galvanometer  be  in  the  same  magnetic  field,  thsrs 
will  be  the  same  dtflecUon.  Now  t^  Ohm's  law 
£  /  B  s  C.  We  may  therefore  measure  the  same 
current  in  two  different  cases,  and  yet  £  be  different 
because  B  is  different ;  if  we  know  £  to  be  the 
same  then  B  will  be  the  same— not  otherwise ;  or  if 
we  know  B  to  be  the  same,  E  must  be  flie  same. 
We  may  thus  compare  the  E.B(.F.  of  two  batteries 
by  first  getting  a  deflection  with  a  known  resist- 
ance—this will  be  the  resistance  of  battery  and 
coils  of  galvanometer  and  any  other  insertad  re- 
sistance; now  replace  the  first  battsrr  by  the 
second,  and  add  or  subtract  resistance  tnl  ws  get 
the  same  deflection,  then  the  two  eleetromonve 
forces  will  be  to  one  aoother  directly  as  the  two 


resistances.  By  making  the  known  resistance  very 
large  we  may  neglect  resistance  of  battery  ana 
coils  of  galvanometer.    I  do  not  at  this  moment 


think  of  any  method  of  measuring  resistazce  by 
equal  deflecuons.  Any  further  help  I  shall  be  glsa 
to  give.— Ll.  B.  a. 

[47427J— Calculating  Strains  in  BoUsr.— 
It  is  difficult  to  explain  this  without  the  aid  of 
algebra,  but  the  process  is  so  simi^  that  I  wiU 
proceed  as  follows.  To  simplify  the  matter  we  wil 
fixst  suppose  that  the  seams  or  jomis  of  the  boiler 
are  as  strong  as  the  plate«  themselves.  Now  to  get 
the  strains  on  the  circumferential  seams,  or  on  the 
cross  section  of  the  boiler,  it  is  evident  that  if  we 
find  the  area  in  square  indies  of  ooe  end  of  ths 
boiler  and  multiply  by  the  pressure  on  eadi  si^usre 
inch  of  this  surface,  we  shall  find  the  total  stram  on 
the  cross  section  of  the  boiler,  and  if  we  divide  this 
total  strain  by  the  number  of  square  indias  of  irso 
in  the  cross  section  of  the  boiler,  we  shall  find  ths 
strain  on  each  square  inch  of  iron  in  the  section  of 
the  boiler.  Call  the  radius  of  the  boiler  r,  the 
pressure  of  steam  per  square  inch  P,  and  the  strain 
per  square  inch  of  iron  m  the  section  of  the  boiler  S. 
the  area  of  the  circular  end  will  be  «  r<,  the  pres- 
sure will  therefore  be  v  H  x  j^  Hie  niimMr  sf 
square  inches  in  the  section  of  tiie  iron  wHl  bs 
2  «  r  X  t;  t  being  the  thickness  of  metal ;  divide 
one  by  the  other  and  we  get  S  =  9f*p,  2vrttOr 
S  =  rp/2t.  Now  for  the  longitudinal  ssams  or 
section.  Suppose  the  boiler  to  be  made  up  of  a 
series  of  riags,  lin.  wide ;  the  strain  tsBumng  to 
force  the  two  halves  of  each  ring  i^art  will  be 
2r  x^;  the  area  of  the  two  ends,  or  the  area  of  tbe 
metal  so  strained  will  be  2  (lin.  x  f),ai  timply 
2t;  di^de  as  before,  and  we  get  S  =  2 r/>  /2 ^  s 
rp/tf  which  is  evidently  double  of  the  iirat  value 
of  S,  obtained  for  the  cross  section  of  ths  boiler. 
There  appears  to  be  some  mistake  in  ths  figurss 
given  in  the  query —Jeft  have  been  multiplied  by 
tnehet  apparently.  The  diameter  of  the  boilsris 
Oft,  so  r  a  d6in.  p  is  Mlb.,  and  t  «  fin.  Ths 
first  value  of  S  wiU  therefore  be  2,4001b.,  aad  tbs 
second  value  of  S  wUl  be  doobls  that  or  i,600Ib., 
or  something  over  two  tons  per  squaxs  in^  strain 
on  the  plates  of  the  boiler.  Ths  ultimale  strain  of 
best  plates  is  25  tons  per  square  ineh,  bnt  ttua 
should  be  multiplied  by  '7  to  get  ths  stEsagth  of 
douUe*riveted  joints,  or  bv  -5a  for  single- rtvstod. 
In  calculating  the  area  of  the  end  of  ths  boiler,  ws 
must  take  it  as  if  it  were  flat,  and  not  oorved,  as  it 
usually  is.  I  have  referred  to  the  query  on  p.  387, 
but  I  never  heard  of  the  end  of  a  bcular,  6ft  diaB.. 
being  made  flat  and  without  stays.  It  would  hs 
difficult  to  find  a  formula  for  calculating  its  thack- 
ness.— M.I.C.E. 

[47428.] -Btching/-1\»  "B.  B.^'-The  deci- 
mals you  give  of  prfMortions  of  stohlng  madsat 
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are  quite  right ;  bat  if  yoa  t&ke  151  grains  troy 
weignt  to  equal  1  ^mme,  it  will  be  exact  enough ; 
I  am  afraid  there  is  no  simpler  way  of  finding  pro« 
portions,  but  any  druggist  would  make  up  the 
mixture  for  you.  I  put  2  drachms  of  beeswax  to 
4os.of  turpentine  for  ground ;  but  I  think  3  drachms 
of  wax  to  same  amount  of  turpentine  would  be 
better,  as  two  coats  of  my  ground  are  not  enough 
to  protect  the  plate  properly ;  tou  have  probabiT 
put  too  much  wax  in  yours ;  I  tnink  Japan  Tamira 
IS  Tery  much  the  same  as  Japan  black.  I  used 
Brunswick  black  instead.  If  you  pour  a  portidn 
of  the  ground  on  to  the  plate.  moTing  it  aoout  so 
that  it  goes  all  over  the  surface,  and  then  let  it 
run  off  at  one  comer  back  into  the  bottle,  a 
sufficient  quantity  .will  remain  on  the  plate  for  a 
first  coat,  and  a  second  coat  applied  in  the  same 
way,  when  the  first  one  is  dry,  will  be  enough  to 
protect  the  plate,  and  will  be  easily  penetrated  by 
the  heavy  rteel  needle  with  an  etching  point  at 
each  end ;  it  is  well  to  keep  a  cork  oo  the  end  not 
in  use  when  you  are  etching,  as  you  may  injure 
your  eye  with  the  point  The  chief  advanta^  of 
smoking  the  ground  is  that  it  pceveats  ftbe  polished 
oopper  daailiag  the  eye,  and  also  that  you'oaa  see 
more  readily  what  progress  you  are  making,  the 
bright  lines  where  tou  have  etched  showing 
through  the  black  surface.  If  vou  put  the  plate 
in  etching  fluid  before  grounding  it  (page  39, 
'* Handbook")  the  surface  will  get  dark  and  will 
do  away  with  dazzling  effect,  ana  the  point  of  the 
needle  will  scrape  away  the  dark  shade  when  you 
etch,  and  the  bri^t  lines  will  show  on  the  dark 
surface.  The  brightness  of  the  copper  is  decep- 
tlTe,  however,  and  makes  one  Imagine  that  there 
is  more  work  done  than  there  reaJly  is.  If  you 
wish  to  smoke  plate  you  might  try  camphor.  I 
always  set  fire  io  my  around  when  I  use  ordinary 
tapers  te  smoke  it ;  I  haven't  tried  camphor.  I 
have  not  much  experience  in  etching,  but  I  shall 
be  very  glad  if  I  can  save  you  unnecessary  failures. 
Tou  might  advertise  your  address,  ana  I  could 
correroond  with  you  direct,  aad  save  your  having 
to  wait  so  long  for  a  reply.— R.  B. 

[47429.]— Bl6otro.au<ilng..—aive  the  articles 
a  coating  of  oopper  in  a  sulphate  of  copper  bath. 
The  oopper  wuf  oover  the  solder.  Then  try  your 
gold.— Nihil. 

[47429.]— meotro-CHldlng.— Scratch-brush  the 
soldered  part  dry.  Then  use  a  more  intense 
current  to  drive  the  deposit  on  to  the  part.  Don't 
have  too  poor  a  solution.— J.  E.  A. 

[47429]-Eleotro-aitdinfir.—  "  Aa  Amateur" 
who  says  he  cannot  make  the  gold  touch  the  sol- 
dered parts  of  the  article  he  wants  to  gild,  will 
find  that  if  he  takes  a  few  pieces  of  iron  wire  and 
ties  them  together  so  as  to  form  a  small  brush,  and 
dipe  them  in  a  solution  of  blue  copperas,  and  then 
dnws  them  over  the  soldered  parts  so  as  to  form 
a  thin  coat  of  copper,  he  will  then  be  able  to  man- 
age to  make  the  gold  take  to  it.— Poasuic. 

[47431.]— Speed.— The  time  required  is  that  at 
wmch  the  sum  of  the  lengths  would  be  oovered  at 
the  sum  of  the  speeds;  the  question,  therefore, 
becomes.  How  long  will  a  train  take  to  run  66 
yards  at  90  miles  an  hour  ?  66  yards  is  3-80  of 
a  mile;  the  time  required  is  thus,  3-7200  of  an 
hour,  or  1^  second.— Fbllow  of  tue  Inbtituts 

OP  AOTUABIBS. 

147431.] — Speed.- Your  quetj  is  the  same  an 
**  How  long  does  it  take  two  bodies  [brake-vans  m 
this  case],  uie  one  running  at  50  miles  per  hour, 
the  other  at  40,  (30  +  36)  yards  apart,  to  meet? 
This  is  equal  to  **  How  long  does  it  take  a  body, 
running  at  90  miles  an  hour,  to  travel  66  ^ards  ?  " 
The  answer  to  which  is  I^  second,  90  miles :  66 
yards  : :  1  hour :  H  second.— Cascbba. 

[47431.] — Speed.— As  I  understand  this  query, 
its  solution  appears  to  be  as  follows :— Since  the 
trains  are  movmg  in  opposite  directions  at  60  and 
40  miles  an  hour  respectively,  the  two  engines  are 
separating  at  the  rate  of  90  miles  an  hour.  Now 
the  total  length  of  the  trains  is  66  yards ;  how  long 
will  a  train  moving  at  90  miles  an  hour  be  in 
travelling  this  distance  ?  It  moves  44  yards  in  a 
seoond,  so  that  the  time  required  is  I|^  second. 
— O.  V. 

[47431.]— Speed.— 60  miles  per  hour  «  24  4-9th 
yards  per  seoond,  40  miles  per  hour  a  19  6-9th 
yards  per  seoond.  It  is,  therefore,  evident  that  in 
one  second  of  time  both  trains  have  travelled 
through  (24  4- 9th  +  19  6-9th)  »  44  yards  of  space. 
Then,  skioe  the  first  train  is  30  yards,  and  the 
seoond  66  yards  kmg,  when  the  Drake«vans  are 
dear,  both  trains  extend  66  yards.  It  is,  therefore, 
required  to  find  in  what  time  both  trains  will  have 
run  66  yards.    Let  x  b  required  time  in  seconds. 


C«5 +  ''§)  = 


66;  otx  = 


66 
44 


u, 


or  1|  sec.  s  time  required.— 0.  W.  B. 

[47431.1— Speed.— As  we  have  to  find  when  the 
ends  of  the  two  trains  are  together,  it  is  evidently 
the  same  as  to  find  what  time  it  would  take  two 
bodies  to  meet,  66  yards  apart,  one  goin^  at  a  rate  of 
60  miles  an  hour,  and  the  other  at  40  miles  an  hoar, 


This  is  easily  done.  Let  a  a  distance  in  7]ards  first 
body  has  to  go  before  meeting,  then  66  ~  .a;  is  the  dis- 
tance the  seoond  body  has  to  go.  The  first  body 
takes  one  hour  to  do  60  miles  or  8/4400  minutes  to 
do  one  y^rd,  and  .*.  3  j:/ 4400  minntei  to  do  « 
yards.  Similarly  the  second  body  'takes  (366  - 
x)  /  3620  minntsa  to  do  (66  *  x)  yards.  But  these 
times  must  be  equal.  .*.  8  iP/4400  s=  3  (66  —  d;) / 
3670  which  gives  x  sn  110/8  yards.  And  the  time 
taken  by  the  first  body  to  do  110/3  yards  a 
110/3  X  3/4400  minutes,  or  1/40  of  a  minute, 
whibh  is  required  time.  Or,  arithmetieaUy-^it  is 
dear  that  the  point  at  which  thev  meet  divides  tiie 
66  yards  in  the  ratio  of  the  speeds.  And  the  ratio 
ol  the  speeds  a  6-4.  .*.  first  body  goes  6-9  of  66 
yards  or  110  /3  yards,  and  time  is  1-40  of  a  mfaiute, 
as  before.  -Hbhisds. 

[4743L]— Speed.— Let  A  »  the  train  30  yards 
lonsr  travelling  at  the  rate  of  60  miles  per  hour ; 
let  a  =  the  min  36  yards  long  travelling  at  the 
rate  of  40  miles  per  hour.  If  A  were  at  rest,  B's 
brake-van  would  have  to  travd  36  +  30  =  66 
yards  to  dear  A's  Van,  and  viee  ver$&.  Therefore, 
by  proportion,  if  A  does  60  miles  in  1  hour,  how 
lona  wOl  itrtake  to  do  66  yards?  As  88,000  yards 
:  66  yards  : :  3,60(>Bec.  to  answer  »  2'7see.  Again, 
li  B  does  40  miles  in  1  hour,  how  long  will  it  take 
to  do  66  yards?  As  70,400  yards  :  66  yards  : : 
3,i600sec.  to  answer  ^  3'3768ec.  Now  take  the 
average  time  they  would  do  66  yards  in. 

3-375 

2-7 

2)6'076sec 

3*0376  =  average  time. 
As  the  two  trains  are  runnins  in  opposite  direc- 
tions, it  wodd  only  take  half  the  aoove  time  for 
the  vans  to  dear. 
2)30376 

l-6L876seo.  answer; 
or,  roughly  speaking,  lisec— Solus. 

[47433.1- Portland  Oement  Floor  a  In  India 
— Foesibly  the  Portland  oement  cracks:— (a)  be- 
cause the  coat  (iin.)  is  not  thick  enough ;  {b) 
because  the  previous  coat  of  plaster  is  allowed  to 
get  too  dry  before  the  cement  is  put  on,  or  is  too 
smooth  to  allow  the  cement  to  **  grow "  to  it. 
The  plaster  surface  should  be  roughened  first,  and 
then  the  cement  put  on,  at  least  jin.  thick.— 
Hbiosttb. 

[47433  ]  —  Portland  Oement  Ploors.  —  The 
experience  I  ba|^  of  Portland  cement  as  a  finish 
to  concrete  floors  is  that  }ia.  is  not  sufficiently 
thick.  The  soundest  floor  is  that  in  which  no  dif- 
ference is  made  between  the  finishing  coat  and  that 
immediately  beneath — in  fact,  there  should  be  no 
flnishinff  coat ;  but  the  whole  floor,  for  l)  to  2in. 
thick,  should  be  homogeoeoos :  and  this,  as  it  sets 
under  the  trowel  or  float,  will  be  fined  by  the 
coarser  sand  settling  to  the  bottom ;  1  to  3  will  be 
found  a  better  prop^tion  than  1  to  I,  which  is  too 
Jat»  One  cause  of  a  thin  skin  separating,  is  the 
neglect  of  putting  a  fillet  of  wooii  along  one  side 
and  one  end  of  the  apartment,  to  be  removed  as 
soon  as  the  cement  begins  to  set,  for  on  this  taking 
place,  the  whole  mass  expands  in  every  direction ; 
conseqaently,  the  centre  of  least  nsistance  is 
heaved  up,  only  to  be  speedily  destroyed  by  traffic 
over  it.  The  water*flooding  is  an  exoellent  expe- 
dient if  it  is  not  used  too  soon. — 0. 1.  B.  F. 

[47433.]— Portland  Oement  Floors  In  India* 
— In  Calcutta,  where  I  had  a  great  deal  to  do  with 
oement  floors,  we  used  to  proved  thus :— The  sub- 
stratum having  been  laid,  with  briokB  on  edae  set 
in  mortar,  or  with  ooacreto,  we  then  spread  a  layer 
of  about  4in.  of  a  oomposttion  which  is  made  of 
pounded  bricks  and  freshly.4laked  lime.  The  bricks 
are  to  be  pounded  into  pteoes  about  the  size  of  a 
pea  or  a  httle  larger ;  or  what  is  called  "  soorkee 
siftings  **  mav  be  used,  which  is  simply  the  larger 

Sortions  of  the  pounded  bricks  which  will  not  pass 
lirough  the  sifang  screen.  A  mortar  is  then  made 
of  one  part  by  measure  of  lime  to  about  two  parts 
of  the  8iftin|[s,  with  a  small  proportion  of  finely- 
powdered  bncks.  This  mixture  is  well  mixed  with 
water,  and  iMd  over  the  substratum  to  a  depth  of 
4in. ;  a  row  of  women  and  boys  is  then  set  to  work, 
who  beat  it  with  little  wooden  mallets :  this  beat- 
ing must  go  on  for  some  days,  until  the  layer  is 
thoroagWy  consolidated,  and  bv  that  time  the 
layer  will  have  beoome  reduced  in  thickness  to 
about  Sin.  It  is  better  to  allow  it  to  set  for  some 
days  before  laying  on  the  oement.  The  floor  in 
this  stage  will  have  a  somewhat  rough  appearance, 
whidi  is  all  the  better,  as  the  oement  will  stick  to 
it  better  than  if  it  were  smooth.  The  sand  used 
for  mixing  with  the  oement  was  a  coarse,  sharp 
sand,  dug  from  pits  (not  river-sand).  About  one 
and  a  half  to  two  parts  of  sand  are  to  be  mixed  with 
one  of  oement,  snd  not  too  much  water.  This 
should  be  spread  over  the  floor  to  a  thickness  of 
not  less  tham  |in.,  and  wdl  levelled.  A  little  dry 
oement  is  then  to  be  powdered  over  the  surface, 
and  rubbed  in  with  a  mason's  trowd ;  by  this 
means  a  hard  skin  la produoed  when  set.    There  is, 


no  use  in  flooding  with  water.  The  natives  of 
India  are  very  expwt  in  making  a  hard  shiny  sur- 
face to  these  flooia,  by  rubbing  with  the  vowel 
sliffhtly  moistened.  In  Eogland,  where  pounded 
bridEB  would  be  costly,  probably  gravel  and  sand 
would  do  as  welL— M.I.O.E. 

[47433.1  — Portland  Oement  Floora.  — "A 
Bfelting  Mechanic  "  never  will  succeed  in  the  way 
he  proceeds.  Bricks  set  on  edge  give  no  bite  to 
the  cement,  and  he  has  practically  only  a  ^in.  flag 
on  his  floor,  which  cannot  possibly  stand  any 
weight  without  cracking.  Let  him  break  up  his 
bridES,  stones,  or  diarp  clinkers  into  small  pieces, 
the  largest  no  bigger  than  walnuts.  Keep  these 
free  from  mould  or  dirt— dean  sand  wlU  not  hurt : 
mix  these  in  the  proportion  of  one  bucket  of  best 
Portland  cement  to  seven  or  eight  buckets  of  his 
hard  material ;  put  these  on  a  bmrd  stage  about 
Oft.  square ;  mix  well  together  whilst  dry.  When 
mixed,  get  one  man  to  pour  water  very  dean  out 
of  a  fine-rosed  water-oan  on  to  a  part,  whilst 
another  turns  the  same  portion  over  on  to  a  free 
portion  of  the  wooden  stage.  This  goes  on  until 
all  is  turned  over.  It  must  be  then  turned  back 
again,  more  water  being  added,  il  necessary ;  but 
it  iM  better  to  add  enough  the  first  time.  II  not 
mixed  suffidently  it  may  be  tamed  over  a  third 
time.  It  is  then  ready  to  be  placed  in  a  barrow, 
and  taken  to  the  spot  where  it  is  to  be  laid.  A 
third  man  should  lay  it  while  the  first  two  are 
making  a  fresh  lot.  A  layer  of  2iin.  to  Sin.  is 
thick  enough  for  garden  walks  or  inside  houses. 
As  it  is  laid  it  diould  be  well  rammed,  and  the 
surface  made  as  level  as  possible  with  the  slope  or 
fan  it  is  intended  to  have  permanently.  When 
finished  the  surface  will  present  a  honev-combed 
look,  with  plenty  of  little  holes  to  bind  the  next 
coat.  Allow  it  to  stand  a  week  or  a  fortnight  before 
finishing,  watering  the  surface  from  time  to  time, 
and,  if  obliged  to  walk  on  it,  place  boards  across 
it.  It  is  now  ready  to  finish  in  this  manner :  Pore 
cement  and  water  are  mixed  together  of  the  thick- 
ness of  cream,  and  well  worked  on  to  the  surface 
with  a  plasterer^s  trowd,  putting  on  as  thin  a  coat 
as  possible,  and  working  the  cement  into  aU  the 
holes  and  crevices,  and  leaving  a  smooth  surface. 
This  should  not  be  walked  on  for  at  least  a  week, 
and  should  be  often  watered  whilst  setting.  A 
layer  of  sawdust  renders  this  easier,  as  it  retains 
Ae  water  longer ;  but  sawdust  must  not  be  put  on 
tiie  first  coat,  as  it  would  fill  the  little  holes  whidi 
give  the  bite  or  key  to  the  final  coat.  If  this  be 
well  done,  a  fioor  will  be  made  which  will  practi- 
cally last  for  ever.  New  cement  is  not  good  for 
forming  eoncrete.  It  should  be  at  least  a  month 
old,  imd  kept  in  a  dry  plaoe,  being  turned  over 
occasionaUy,  so  as  to  expose  the  whole  to  the  air. 
If  fresh  cement  is  used  it  ii  apt  to  crack.  It  is 
also  important  "to  have  everything  dean — bricks 
and  stones  clean  and  free  from  vegetable  matter, 
the  water  quite  pure.— E.  H.  Box. 


TTSEFUL  AND  SCIBITIIFIC  HOTES. 


A  Jointed  Axle  for  Tramoara.— A  tramcar 
axle  has  been  recentiy  patented  by  a  Dane,  the 
object  of  which  is  to  allow  the  wheels  to  pass 
rouod  sharp  curves  without  grinding.  For  this 
purpose  the  axle  is  divided  in  the  centre,  the  end 
of  one  half  having  a  hoUow,  and  that  of  the  other 
a  corresponding  projection,  somewhat  similar  to  a 
baU-ana-socket  joint,  the  necessary  stifEness  being 
given  to  the  axle  by  a  tube  which  surrounds  the 
axle  and  extends  between  the  naves  of  the  wheel, 
against  which  it  bears  by  gun-metal  collars.  At 
the  centre,  between  the  tube  and  the  axle,  is  a 
gun-metal  bearing,  in  which  the  axle  can  revolve. 
The  wheels  act  in  such  a  manner  that  in  running 
along  a  straight  line  the  wheds  and  exle  torn 
togetner,  as  in  an  ordinary  pair  of  wheds,  but  on 
passing  round  a  curve  the  axle  slips  round  in  its 
joint,  so  that  the  whed  on  the  inner  radius  of  the 
curve  is  retarded  and  the  outer  whed  aocderated 
in  proportion  to  the  sharpness  of  the  curve,  great 
smootnness  being  obtained  in  the  vebide,  and  less 
wear  and  tearof  the  tire  and  rail. 

A  Vew  T7a6  fbr  Old  Tin  Oaca  and  Scrap 
Tin.— According  to  the^ery-  und- HwttenmanHisehe 
Zeitun^f  a  better  method  for  utilising  old  tin  cans 
than  simply  to  mdt  off  the  solder  has  been  devised. 
B.  BouBset  first  heats  the  tin,  old  or  new,  in  an 
oxidising  flame,  which  bums  up  all  the  pure  tin 
and  that  combined  with  iron.  When  this  ie 
stopped  the  scraps  of  iron  are  seen  to  be  covered 
with  a  brown  and  brittle  crust,  the  upper  layer  con- 
sisting of  oxide  of  tin,  the  lower  of  magnetic 
oxide  of  iron.  It  is  paissed  through  rollers  and 
then  forms  a  powder  that  contains  both  oxides. 
The  iron  that  remains  after  sifting  out  the  powder 
makes  good  wrought  iron  or  cast  iron,  but  is  par- 
ticularly fitted  for  predpitating  oopper.  The  oxide 
of  tin,  although  mixed  with  oxide  of  iron,  oan  be 
easily  worked  into  tin,  and  the  metal  obtained 
from  it  is  free  from  snlphor  and  arsenic.  Bnt 
sfUl  it  not  contain  traces  of  lead  ? 
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QUEBIES. 

— -♦♦^ 

[47484.>-Lathe.— Wni  3£r.  J.  H.  Erans,  or  ny  other 
kmd  reedar  of  **  JB.  M.,"  ii^brm  mo  how  to  B«bbitt  «he 
mandrel  hare.  rMti.  Ao.^  of  UUba  UiueteeAed  in-Ne.  i87«  t 
WbAt4mItoptttoii.mftndr^,  Ac.,  to  that  tber  will  not 
be  feet  vtiea  BebhUt«a  r  Hpw  «m  I  to  ehamber  the 
boles  m  elaadards  {  How  ia  Babbirt  metal  madi?  t 
Would  white  mital  answer  ae  well  T—SCiasa. 

[47436.]-^Ma4rio-liuit6rA  XeohanloalSUdM.-^ 
Would  anyane  who  is  in  poasesaion  of  the  ohomntosoope 
or  the  ohromodrgme|Ciye  a  drawing  of  eaoh  part  nepar^ 
ate  with  aeotiowt  He  would,  I  t8nk,  be  oenf erring  a 
I^TOor  oo  maojreaBateors.  There  are  anomber  of  maguv 
lanteen  maanale  pmbliahed  wkk\h  appear  to  be  merely 
eommecoial  pufft  broiigbt  eofl^t  by  ituvkeepera  to  r» 
commend  thiir  own  apparatuB.  Cm  aojone  aaj;  if  Mr. 
Samuel  Highley  is  stBraUYe  t  I  mode  Mb  aeqaaintanoe 
in  1866.  and  got  a  Rood  deal  of  infiMrmanon  from  bun  oA 
magio-MnCern  mattiera.  Kotfahug  puUiehed  (m  the  sub* 
ject,  80  &u>  as  I  am  avave,  eouaU  his  papers  on  Lantern 
OptMs,  pubUahed  in  Caosrtlni  **  Technical  Educator.'* 
ae  gives  full  oonstruetive  details  for  laniem^^renti'* 
naefnl  alike  to  (he  shopkeeper  mho  employs  journeymen 
bfaai-fitten  to  make  up  appawtos,  and  to  the  amatear 
who  eeeaya  to  oonstaut  his  own.— Oxa^p  Anxi. 

[4r436.1-Paictia  t]l^3pW«U.-WillDr.  Bdmunds 
kindly  advise  in  my  esee  T— I  hare  been  subject  for  quite 
ten  years  to  sudden  attadcs  of  violttit  pain  in  the  bowels, 
whidi  nothing  will  reliere  until  my  bawels  are  moved  ; 
the  pain  lasts  aboot  four  or  six  hours,  leaving  after  irdids 
greatsorenea, especially  on  therightddeof  thestomach.so 
mndi  eo  that  I  can  ecaroe  walk  upright  for  several  d^ys. 
I  am  a  printer  by  trade,  98  years  old,  and  a  moderate 
liver.  I  have  eomnimii  tlmighi  it  was  lead-poisoning, 
canaed  by  mv  tmde  ;  but  the  symptoms  do  not  agree 
with  what  I  have  read  on  the  subject.— W.  B. 

r47487.1-^taAm-Pipe.^WouIil  an)  one  kindly  tell 
me  the  standard  **  pitch  '*  of  threads  used  for  steom- 
ptping,  ftom«  say,  lin.  up  to  Sin.  I— Njew  Qcbbist. 

L474a8.]-Astvo«omiQaL~**F.R.A.S./'   in   letter 


20150,  p.  386,  states  that  one  of  the  necessary  eonditioiui 
'     '  lidingDelUCygni  with  a  foi 

ht.    Does  the  remark  applv  only  to  this  particular 


for  dividing 


is  twi- 


objeot  t  If  not,  the  infeBenee  is  that  tuilight  is  the  beet 
time  for  eertaia  deUeate  obsenralions.  T^e  point  is  of 
intereattootMecTWi.    WiU  '*  f  .U.A.6.*'  kindly  eaplain  I 

— BlOKL. 

^489.]--'<3a]atmt.'-Cktt  apy  correspondent  famish 
me  with  a  recipe  to  make  the  above  to  resist  duO''  of  t«mr 
peratnre  that  will  not  csack,  aad  be  durable  and  inexpen- 
sive t-W.  B.  H.  B. 

[47440.] -Ooaw^rtiBir  Peat  lato  ClxArooal.— 
Will  some  reader  give  particuUrs  of  the  prooess  of  ooa- 
verting  peat  into  cnarooal  I— J  as.  Bmitu. 

[47441.J  ^Miaut0  FhotOffrsphF-— With  what 
kind  of  lenses  were  the  French  Oespatohe*  reduoed  during 


the  siege  of  Paris,  and  what  kind  of  coUodton  was  em- 
ployed t  I  have  tried  to  photograph  a  newspaper  with 
the  objeotivca  of  a beetmipraMOpe,  but Ido  not  aooceed. 
— E.  B.  F, 

[47442.]-Bloyol6  TonriQtf  ia  Aootl«nd.— Will 
some  of  your  many  bicycle  opivespondents  give  a  descrip- 
tion of  a  bicycle  t<Mir  in  the  soath  of  Seotland,  say,  from 
Kewoastie  to  Bdinboro*,  and  if  it  is  practicable  to  visii 
the  country  about  Loeh  Lomond  (and  the  plaoss  which 
should  be  avoided),  so  as  to  take  tha  advantage  of  train 
or  boat  where  eonrsaient;  and  anv  information  about 
the  ntpanig  for  each  a  tour :  hovels,  fare,  scenery,  and 
the  disposing  of  luggage,  4c.,  4c.*  will  he  moettha&k- 
fntly  aoocpted.— ToumsT. 

[47443.  KVadtoal  Ck>U.-*To  Ka:  Faso.  Waucbs.-- 
Please  say  if  correct  sises  of  above  are  given  in  *'  £.  H" 
tot  Jane  9th,  as  I  have  made  a  reel  2fln.  dia..  Sin.  loog, 
and  ilb.  e.c.  wire  would  only  be  abont  4  layers.  AlsoTif 
every  third  helix  means  eveay  third  layer,  and  oblig*  a— 

JfOWMHUL. 

l4ir444.1-'Boller   Ooiroslon.— Oan   any   of   our 

'"'  ' "  —   me  how  I  -can  make  a  chei^^  and  eiiU 


oieat  water-filter  large  enough  to  rapply  a  six-horse 
Qomish  boilar  1  I  p«mp  the  water  Itom  a  weU  iatD»a 
«uk.  It  flows  Sxaa  the  cask  to  on^  of  Hanoeok'a 
ioepiratom,  vHUch  foroes  it  into  the  boiler.  The  water 
has  a  large  qn«ntitr  of  lime  in  it  CseIamtiMd),andI 
get  a  large  amount  of  eormsion  on  the  boiler-plates, 
WhSeh  I  am  anxious  to  slop.— £.  AL 

fgNK.]— 4Sleotri0al.M)an  any  of  your  eoxveepood- 
«nteg4v««Beareplyto  Che  folloirnig  questions  f— What 
is  the^ertiswettvo  farse  e>f  a  Button  seootidarf -eell,  (md 
how  is  it  oakalated  t  Whaitis  the  internal  resistance  of 
the  batter  I  How  many  cells  would  beoatoiied  tftJmep 
a  lO-ttmdjEe  6ww  lamp  in  action  !  How  is  tho  efteoAao- 
mqtive  force  of  a  Faure  oell  oslnnUted  tbeoretioallj.I— 
Naval  AJU^amoT. 

[47446.1— PhotOBraphie  Enlarfftos'-^Will  eome 
joad'vkindlygire^ebest  method  for  miUdng  enbrge- 
ments  on  p«per  of  a  good  tone  by  means  of  aurtlflcial 
bght  y-J.  Voeiv. 

[47447.1— Bepolishixkff  or  Bedippin^  Sheet 
BrMs  for  JUabela  qxl  Tjnwoxk.-^l  mo  a  Amat 
QQantity  of  sheet^brasa  for  labels^  and  to  make  it  aoiffr  lor 
stamping  onlput  it  in  the  Are.  which  take«  the  bright- 
ness oif  It.  Woald  anv  hind  reader  let  me  know  what  t;> 
dip  it  in  to  give  back  the  brightness  to  t:ie  braes  I— 
BiieeD  8ro«ic. 

[47448.1-Ind'aotioii  Coil.-In  my  "E.  M."  for 
8«pt.  9,  1681,  there  id  a  drawing  of  a  coil  made  by 
Eitc}rie,of  Bodten,  with  tobe  curred,  and  a  number  of 
divisions  like  **  Induetorium's  "  of  some  veam  back  The 
core  and  ycimary  are*  however,  sfitd  to  be  iookMQdu:i,a 
••hetvy  glass  tuDo  closed  at  the  ends."  fiov  would  the 
battery  be  connected  with  the  primary,  and  what  kind  of 
a  contact-breaker  cjuld  be  used  under  such  oircum- 
stances  ?  The  correspondent  sending  sketch,  Ao.,  was 
"  Koi  Ne  Puis,"  &C.-B.  H. 

t47449.1'Iiiiiiiotion  Ooils.— I  am  sorry  to  trouble 
Mr.  0.  Tmmaa ;  but  I  cannot  find  out  the  meaning  of  a 
sentence  he  used  when  kindly  repaying  to  que^  46608. 
p.  2db,  He  says  (apropos  of  a  primary  of  two  lajers  of 
No.  16),  **  two  layers  of  16  onl^  ahait-drcuitB  the  c<ai." 
and  advises  3  of  18  or  2  of  20  mstead.  I  cannot  under- 
derstaad  the  **  abort  oircuit " :  does  it  mean  that  21ayer8 
of  16  do  not  offer  sufficient  reaistanee  to  the  battery  to 
give  proper  effect  1  I  suppose  the  2  layereof  16  repre- 
sent about  ilb^  and  that  has  a  resistance  of  about  1-lOtii 
of  an  ohm.  What  the  resistance  of  a  bich.  is  I  don't 
know,  as  the  books  I  have  ( Jeokin  and  Deschanel)  leave 
out  the  eingle-ceU  bich.  altogether.  If  I  am  rig^  in  my 
supposition  as  to  the  meaning  of  the  sentence,  may  I  ask 
wlnr  a  oomparatively  uncheeked  flow  of  electricity  does 
notwork  up  the  energy  of  the  oare  as  mnch  as  a 
restrict' d  flow  T  Of  course,  I  see  that  you  would  get 
more  ootia,  and  ttius  more  eoroitement,  with  the  smaller 
wires ;  but  I  should  not  have  thou^t  this  difference  in  a 
9in.  ceil  wonldhave  had  mash  effect.—^  H. 

[47460.]— Bepairingr  JCirrora.— Wo  have  several 
laiwe  French  plate  mirrurs  that  have  scratches,  tcosty- 
looking,  and  other  spots  which  «poil  the  glass.  Osn 
any  of  votir  readers  cell  me  how  to  proceed  in  toe 
matter!— D.  C.  Mokbb,  3il,  Locimer-streeit,  Denver, 
CJolo.,  U.S.A. 

[47451. 1— Improvinsr  Deflnitidb  of  Telescope 
— Z  would  like  to  ask  Hr.  Lancaster  or  any  one  ahle  to 
give  the  desired  information  (if  the  same  can  be  given). 
I>enver  is  boated  about  12  miles  from  the  foot-hills  of 
the  roeky  mountains,  making  the  altitude  7,000ft.  above 
the  sea.  The  snowy  range  is  from  60  to  100  miles 
distant  from  the  «i^.  We  have  a  dark  blue  ataosi^ere 
arjundthe-mouataiaa;  at  Cimea  it  will  aaaume  a  grey 
misty  colour  even  on  clear  bright  days.  This,  eo  far,  has 
obscured  deflnition  with  the  tdeaoope,  that  it  cannot  be 
used.  I  havatriedpowaBtof84— tf»  88—180, 240r  none  of 
which  gives  sat^faetioft.  My  o.g^  is 4^in.  aperture,  62ia. 
focus.  Now  what  I  want  to  know,  is  there  any  way, 
under  reasonable  oircunifttAnoes,  to  improve  the  defini- 
tion !— D.  C.  MuKsa,  821,  Ltfimer-atieet,  Denver,  Oolo., 
U.8.A. 

[47452.]— Pleurley.— To  Da.  Eowujrog.— About  a 
year  ago,  1  (aged  18)  fell  ill  with  pleurisy  in  the  left 
lung,  and  aoooraing  t  j  medioal  instructions,  I  iM[>plied 
iodine  disolved  in  epirits  of  wine  to  the  side  mentioned. 
For  some  time  I  appeared  to  be  pnogressing  favourably ; 
but  just  as  I  was  congratulating  myself  that  I  had  re- 
cov^ed,  the  pains  returned  in  full  yig<mt.  All  thronga 
last  winter  I  was  new  free  from  peln  for  more  than  a 
f ortaiifht  at  a  time,  and  dnriog  toe  atme  timp  my  tem** 
perature  was  alwaya  above  VXf'.  Thinking  over  ttie  cir- 
cumstances of  the  case,  it  strode  me  that  the  iodine 
might  be  tejuxing,  instead  of  helping,  my  reooiery,  aiad 
many  little  oiroumstanees  then  came  to  my  tecoUeotion, 
whioti  made  me  almost  certain  that  it  wa«  eo.  fiiaoe  the 
heginoing  of  M%rah  X  stopped  uidng  it,  with  the  dootor*s 
permission ,  and  from  that  time  till  now  my  reoovexy  has 
been  most  sorpriting.—  Is  it  usual  in  oasss  of  pleurisy 
to  apply  iodine,  continually,  fur  such  a  length  of  time 
(8  month*),  and  m«y  I  not,  with  some  justice,  lay  the 
blame  of  my  protraetod  illneas  on  tht)  uee  of  iodine?— 
Aitovriious. 

[47403. 1-Vamieh  ibr  day  Plpea.— Could  any  of 
your  readers  kindly  give  me  the  information  as  to  what 
wash  or  varnish  is  uasd  t )  give  that  gloeey  appearance  to 
clay  pipes  t  I  have  tried  aoveral  different  solutioasf  but 
when  the  pipe  is  hot  it  becomes  sticky,  and  has  an  objec- 
tionable amelL— B.  T.  B. 

[47454.]-BIeaob4ii^  Old  WULow  Ba^lceta.-- 

Can  anv  correspondent  mfoim  me  how  to  restoce  to  their 
original  whiteness  baskets  that  have  become  disooloured 
and  turned  yellow  by  the  sun  and  weather  T  I  moan  the 
ordinary  wluow  bariEota.— F.  T.  Miiisaa,  Bishop  Aook- 
laod. 

[47466.]— Boiler-Tube  Piecing— Wfll  anv  one 
give  a  deeoriptiou  of  apparatus  for  bracing  loco.  boUer- 
tfthei  by  gas;  and  if  annerior  to  eoko-flre  brsalBg,  to  atate 
wherein  it  ooasiita !— J .  O. 

[i745d.]-OMiwae  Boat  Kakisff.— Wfaieh  I  am 
about  to  start,  is  hitsndfiri  to  be  abont  tSft.  long.  How 
broad  and  deep  should  it  be  for  safety  t  Bow 
strong  should  the  ribs  be,  4o.  T  flow  long  should  the 
mast  be  T— would  bamboo  be  best  t  What  shape  should 
the  sail  be !  AU  infocmatioa  and  diagnun  (if  poisible) 
would  be  of  grent  help«— L.  Nblmit. 


147457.]— Inieotor.— My  hijeotor  (a  Erieim«m*i. 
Olaos  6),  aftarttieefleaeone'  use.  eoddedy- fails towoi£ 
I  have  taken  it  apart  and  cleancd'it  without  avail  One. 
half  the  water  oomea  out  ad  the  ev«flow.  Ihapaamm 
are  flOl  deaxw.and  the  oonea,  as  smr  at  I  ean  j«iipfe,«i- 
quite  in  line  with  each  othar.  The  water  ieAdloCv^ 
and  aand,as  it  always  is  at  this  seasoaof  theyiar,a^ 
the  tempt* ntore  is  id>out  62"  Vohx,  fttnam  nri— usflP 
to  76lb.  There  ia  ao  obstruction  ia  pipeaor  eheeb-^ah* 
between  boiler  and  iaioctDr.  Aaikiau8aloa«aaaaBf 
a  filter  U  jnadmiasibfe.     In  thwre  a  wiaaaiy  t— Bmx- 

WOOOSMAX. 

[47458.J— Boede  fbr  Jaoooard  Loom^-Conld 
asy  of  ^s  readers  of  the  *'  £,  ^"  inf orokmeMI  them  «» 
aov  improved  retds  fbr  a  iaoqoard  laook  which  ^tim 
out  after  the  buttle  h^M  .passed,  «o  as  to  make  thsaaft 
cross  the  wup  in  a  circular  £oim,  or  rather  in  the  tmn 
of  a  half-mrcle  I  Or  if  thnreaie  an7reedl,or.anyqCbcr 
m«ans  of  making  weft  erofea  the  watp  antheahtna 


[47460.]-81lTQrlar   I^ooking  -  glaeeei  -  Oaa 

amyooeinfaname  i^  Braaheer's  proeen  ia  anitahiefor 
silverina  ordinary-  lookiag-iErlasBe*  (not  necuia),  and  it 
so,  kindly  give  its  method  ot  application  r>C.  R. 

[47460.1  — Vei^ht  Of  Bynamite.—  Oka  aoiu 
reader  give  the  wei«fat  and  esploiive  streiflh  of 
dynami;e^  aaoompaaad  with  gvapowdar.-^.  C, Pim. 

[47461.] -Black  Transfer  Papar.-Whieh  is  the 
easiest  method  of  preparing  blaek  tnuiaf a^pspar  ?— 
J.  C,  Fera. 

[47462.1— Zte^aL—To  Ma.  W«TB««mti>.— Wm  y« 
kindly  aay  what  I  can  do  in  reapeot  to  the  f  eUovinf !— 
I  boaght  a  £1  2a.  petroleum  oil  ceokingateve  at 
au  ironmomger's  under  the  impreasion  that  It  i 
bakp,  boil,  00^,  4c.,  aa  set  forth  in 'ths  opi 
to  do ;  but  found,  whea  I  easke  to  %a  ii» 
had  been  deceived.  In  fact,  it  is  qute  oi 
taking  4^  hours  to  bake  a  email  tart  eooQib  for 
two  persons,  and  over  1  hoar  to  cook  Jib.  of  steak.  ]&«§ 
taken  It  back  and  tried  it  in  the  #bflp,  but  is  no  batter : 
nor  can  it  be  made  so,  as  the  Hxmg  appesra  euUwIi 
wnmg,  not  beiog  heat  enough.  The  propgnatot  of  dhop 
refusfrs  to  ref  ond  money,or  even  let  me  have  other goaaa 
to  the  value  of  £1,  and  says  the  thing  ia  no  gpoi.  to  hia, 
and'tliat  I  am  bound  to  keep  it.  I  cannat  sff«rd  to  Jose 
the  mooey.  Can  I  IfgaUyget  the  money  rafosdedyOr 
goods  to  the  amonnt-^F.  W. 

J4n68.}— Chanffe^wheehi  for  Sorewt-onttlag. 
;an  any  reader  tell  me  how  to  ealcelate  whatctaagv- 
wbeela  to  use  for  any  particular  aovew  t  Bor  the  eoauDDo 
screws  I  know  whieh  wheels  to  use :  bnt  for  sny  odd 
screw  I  am  puzzled.  The  only  way  I  can  nmsfs  is  to 
trf,  try,  try  again  untfi  I  hit  on  a  coabioatiao  which 
will  suit;,  a^  as  out  of  24  change-wheels  takea-  four  at  a 
time,  there  are  abont  60,000  combinations*  the  ohwMa  of 
hitting  on  juat  what  I  want  is,  I  f^l,  rather  remote. 
Btirely  there  must  be  eome  direct  method  cA  caknlstiBg 
this.    Woat  plan  ia  osed  m  engineem^  Aofat— Tit 

AOAIS. 

[47401.]— Wood  ShrlDklaff .— I  have  te  mdtf  a 
number  of  wood  wheels  about  2m.  dia.jandcBQirolasaik 
end  with  an  iron  ring  about  Un.  wide.  Theae  vhealahsw 
to  maat  a  great  spMcd  ;  and  I  find  after  sfatinkioff  ttt 
wood  by  putting  them  in  a  hot  place  for  a  eonpltstaifa 
than  dnirlag  on  the  ring,  in  a  dlort  time  tte  vom 
cloees  in.8till  more,  leaving  the  iioo  ring  quite sb^  h 
there  a  method  of  making  the  wood  hard  and  tnoik,  asA 
shrink  hig  it  to  its  utmost,  iwevioua  to  driving;  oatbe 
irings  X  Any  inforoiation  respootlag  the  above  wooIdH 
gra'efully  noeived  by ^Avzioua  to  Kirow. 

l47465.T-^aded  Dagraerreatwpe.— Can  any  tmt 
teU  me  if  it  is  possible  to  restore  a  faded  dagaeneotrpc 
and  also  where  to  get  it  done!  Tbe  figures aie jaa 
viable  if  held  in  a  certain  ligl^.-F.  E.  B. 

[47460.1— lK>n.^What  ia  the  atreaglh  d 
ightiwdhi 


ultimate)  of  wro^ht  iron  at  a  bright  i 

is  )t  at  temperatorea  intarmodiati  betwaan  that  and  211* 
Fahr.  T— CvsMoas. 

[47467.]— Obaerwatory  on  Honae.— I  havt  a 
fixed  telescope  in  my  observatory,  on  the  Bomaey  plaa. 
in  the  country ;  but  owing  to  my  not  Hvin^r  them 
repilarly,  1  find  it  very  ioeonvement  to  make  obauas 
tions  as  often  as  I  would  like.  Often  the  paespeet  is  lor 
a  clear  nisht,  aod  whan  I  get  th«e  it-elooda  up :  mi 
then  again,  when  I  do  not  go  out  oo  aoeouai.<if  nafa«Qar> 
able  indications,  it  clears  up  when  it  is  too  late ;  sol 
have  been  thinking  of  reaooviag  my  teleaaope  to  Che 
City,  whare  my  re«iden'^  i»  moie  pennanfnt.  if  I  da,  it 
will  have  to  go  on  top  of  thehouae,  aa,  owing  to  thaiv- 
rounding  buddings,  there  ia  too  little  sky  from  Iha 
ground.  Now  I  should  like  the  opinion  and  adnee  flc 
some  of  yoor  readers  upon  this  point.  I  know  thMaa 
geiwml  paooiples  the  top  of  a  house  is  a  had  plaea  lora 
teleaoope.  unlan  upon  a  pillar  from  the  ground  uf ;  nat 
situated  as  I  am,  it  would  be  much  more  ooovtaiaat  h» 
have  it  there,  provided  the  tremors  are  not  too  g^e^^vi^ 
one  of  the  back  Vole,  of  the  Mrouavio,  I  noticed  wbtte 
Mr.  O.  F.  Chambers  had  Hudli  an  obaervatoiT.  md  be 
said  that  it  worked  vary  well ;  but  he  gave  no  diiaitnas 
how  to  put  it  up.  My  teleaoope  is  a  4  in.  eonitofail.  by 
Cooke,  with  driving  clock,  Ac.  There  i«  no  heavy 
driving  in  the  immediate  neigfabaurhooil.  an  op«  eqyfv 
being  in  front,  and  after  eight  or  nine  o'olook  vcafiaa* 
of  any  hind.— AxBatoair. 

[47468.]-Tran»it  of  Venne.-Would  ^-^-^^^ 
or  any  other  of  oar  aatronomical  cerre^onileats,  katw 
advise  me  ae  to  the  following  t— I  Pvoposaptrnvv) 
Jamaica  for  the  porppae  of  aeeii«  thezmaailAfyeiaa 
in  Daoember  next.  I  wish  to  obesrva  the  optioBlpM' 
nomena  only,  without  referanoe  to  aajthteg  •"•••Jf 
would  like  to  know  the  ehauoea  of  a  dear  aky  aad  jjOJ 
definition  al  the  time;  also,  the  hMal  times  of  eeaMfia 
as  nearly  aa  poaaible,  and  the  elevatioaa  of  the  aanatae 
beginning  and  end  of  Tmnait  at  Kny^oa.  «^oalda 
be  better  to  uae  a  fine  Slin.  Cooke  refraeter,  er  a  6». 
aaver^n-glaas  reflector  with  doable  aon  diagooal  a 
either  caaa !— Jamaica. 


[47469.]-aalvaaiaiac.^0aa  aay 

how  to  prepare  wrought  and  oaat-iron  t>  beg -— -^^^ 
aud  what  are  the  tanks  made  o' to  Mist  the  aothaoftta 

chemlcalit  Also,  wiU  glhaed  ghmewate  ataDasni 
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4«1 


^, 


is  no  object.— T.  J.  B. 

4T4^.]-Watoh  Bepairittfir— To  "A  Wlmw- 
oueman"  OB  *' Alfojus."— Would  Toa  say  how  to 
hoU  4Che  ovUikd^r  -wbfte  pimohioff  in  the  oottom  pivot  T  I 
h«tea oy)lbd«r  pluff  tool  ivbioh  is ▼e'ygood foi  punch- 
ing thfem  out  TheinAteriftl  dMknrs  hare  oytisder  pirots 
partly  ahftped.  If  I  were  to  B«t  a  groM  MaorMd,  oould  I 
aeleot  one  r«ady  f or  pattiiur  m  cylindes,  and  then  com- 
I  to  turn  in  pivot  T— X.  Y.  Z. 


^. 


3.1— 0aa  for  Laboratory.— I  have  obtained 
displadi^  air  in  abarvel  tf  watiks  and  babbUn* 
Bgh  peCrowom  spirit.    The  barrel  soon  flllt«  and  I 


perfeetly«trady  picture   of  the  gaa-flame  irai  i^own 
"  r  how  rapidly  or  in  what  wav  the 
Tour  kind  repUes  and  endeat 


pieoe  u  Temorea.  ajsq,  preaBv  jxu.  me  wnicn  u  uie 
iltaiglhof  theo.g.— Tis.,  the  diatanoe  (2Min.>from 
fieul-gkwi  of  ntro.  e.p.  when  fodtieeed  to  the  o.gi,  or 
ijletlnee  (41iaO  fron  the  0.9.  (with  e.pvrfknovea)  to 


^47471.}- Watch  Bopairln^.-trould  •*  A  ftiBow. 
..orkman"  or  "Alfojoe"  kindly  Rire  a  hint  with 
rrnrd  to  the  beet  way  fbr  turning  in  foot  or  eock  tewel- 
holea,  alto,  eock  Jewel-corert  ^  Do  matesial  -  dtfalers 
aapply  minnte-wheele  witii  their  pinions  in  Chom,  or 
ahoold  I  require  to  fit  pinion  in  !  Does  the  hour  wheel 
hold  the  ffooket  fdr  the  oanon  pinion  ?  Ineteuodoae  on 
the  above  will  gteatly  oblige.— X.  Y.  Z. 

[47178.]— ladlan  Workman,  Soo.-^ill  '*  aer«b 
Asflii"  favou  ofl  with  an  aeeoont  of  <eoiiie  of  till)  devices 
need  by  Indian  workmen,  to  whidi  he  alludes  to  letter 
9M14  f— O.  V. 

(47473. . 
thiibydisp]        ^ 

it  through  peCrownm  spirit.    __^ 

want  a  gn^'jet  burulmi'  'the  greater  paft'of  llie  day.  I 
have  a  lin.  pipe  running  water  all  day  at  apressure  suffi- 
cient to  throw  a  jet  Mf t.  Oovld  I  millee  iUi  for  driving 
a  small  Boot  blower.  What  would  be  the  cost  of  the 
plant !  What  would  be  the  beet  way  to  salnrate  the  air 
with  pelroleam  yapour  t^D.  B. 

[4r4r4.1--Aatro.-«3r«|rteoe.— TO  ••  AtfeWAitiir.'*— 
I  have  made  a  very  satiataetory  poettivi*  eyepiece  by  fol- 
lowiiw  your  instructions,  and  I  have  tested  my  object- 
glam  in  the  way  described  by  you.  A  fUBl,  "^" 
perfectly-steady  picture   of   thr  " 

on  the  screen,  no  matter  how  rai 
card  was  moved  about.    Your  k  . 

dedre  to'*  teach  the  young  idea  how  to  shoot"  tempt 
me  to  ask  you  to  explain  the  use  of  what  appears  to  be  a 
raised  riBfr  about  lin.  diam.  round  the  centre  of  the  o.g. 
It  can  be  dearly  seen  by  looking  down  the  tube  when  the 
eyepiece  is  removed.    Also,  please  tell  me  which  is  the 

fooal — 

tfab 

the  «    .  . 

the  screen  upon  which  the  picture  of  a  gM^Akme  ii 

ahaeply  defined.    la  a^kkUm^-  the  ivwnr,  it  would,  of 

QonrM,  make  a  material  dlffeienoe  whidi  insesii*Meeal  is 

used.— Trao. 

[4N75.l-t81dM'eal  latfleatmr.—WouM  bMs^  lim 
reAtftr  give  skMch  and  e^lanation  j^gordttv  sideNal 
indicatot !  and  much  oblige.  -D.  Mc. 

l^tifB.]  —  liasal.  —  To  ^Ck.  WteTmMiFttLD.-On 
taklog  a  houso  I  agieed  to  pay  and  keep  paid  a  week*  in 
advance,  and  signed  a  document  to  that  etf  sol.  I  have 
notbeen  able  to  keep  the  week  paid  in  advanoSf  but 
have  paid  every  week  as  became  due.  On  tendevmg  die 
we4k^s  vent  due  last  Monday,  ifwaa  refnsed^an^  a  notice 
served ,demandin^the  week's  rent  in  advance  orthreate  n- 
in*  (proceedings  for  recovery.  What  pfoceedlofft  ean  be 
tannr  tot  the  we^  in  advuice !  Can  the  landlord  dis- 
attain,  or  what  1  Oan  I  be  legally  compelled  to  pay-the 
w«A*»*re&t  which  has  been  tendezed  and  rvfOies  !- 
TBmtB  Ysabb'  Subscsibes. 

[l^nTT.] —Wa^«a.  —  Can  any  of  yoor  naraerons 
readeie  leeommend  me  a  reliable  book  on  the  height  of 
waves  and  the  numbers  of  waves  running  a  minme  with 
diifereat  winds  In  different  localkiee  t-Tna  Bwx, 

[47478  h^Indtiottoii  Coll.— To  Mk.  Liif^lAttBB.— I 
have  made  reel-ends,  and  have  aUo  procured  all  wire, 
&ti  I  propoM  making  the  rtel  Bin.  long,  usiog-  two 
laytn  of  Mb.  18 prfanary  wirciand  Alb.  secondary  no.  W 
gaOgo-weuld  it  be  tm6i«h  ?  Would  you  kindly  t*U  me 
what  the  diam.  of  oore  should  be,  and  when  finished  ? 
What  length  of  spark  should  I  get.  and  also  what  kind 
of  battery  would  be  the  best  to  use !  Could  I  use 
Boasen  or  biehromate  ?— A  YouvoBeoivsb». 

[47479.1— Legal.— To  1Kb.  WBTHBuiriBLD.- A  mkn  in 
good  cireoiilstences  taakee  a  will,  leaving  so  mudh'  to  bis 
wile,  and  so  modi  to  his  son  and  daugfattes,  thth 
legacies  to  his  two  executors.  At  his  death  some  years 
afterwards,  thinga  have  changed,  and  he  dietf  oetensibly 
in  debt.    Under  these  ck^uastcnces  (the  aif airs  being  In' 


widow  (the  eon  being  under  age)  to  be  able  to  get  the 
miMMv  paid  to  her,  takes  out  letters  of  admlniitmlion, 
and  s«n0  herself  sole  exeontrix.  Now  what  daim  has 
the  son  upon  the  estate  (he  being  now  of  age),  and  can 
the  mother  win  away  all  the  money  as  she  bkesather 
death  1  Has  the  a  legal  right  to  the  whole  after  the  sen 
comes  of  age  T  Waa  not  the  will  rendered  null  and  void, 
aad,thertfom,  the  son  solehiir  at  age  ?— Ai)Olebck»b. 

[47480.]— L.  dk  N.W.fi.  Oompound  Xiocom*- 
tive  Bxperiment.  F.  W.  Webb'a  Paceot.  — 
Am  the  results  of  the  mdioator-^diagrams  taken  Utely  on 
the  above  engine  on  her  up  joorbev  likely  to  be  given 
forth  in  a  ehort  time,  and  where  t  Also,  are  any  farther 
tnodifieattona  or  improvements  oontemplated  T — V. 

[47181.]— Oolouringr  Gold  ifewellary.  —  Wfll 
some  oorrespondent  inform  me  how  to  get  gold  a  good 
dead  cdoor  withottt  showing  iht  solderfog-  marks  !— 
S.  D.  C. 

r«48t.l—TalophoiM.— Whidi  is  the  beat  foim  of 
telephone  transmitter  and  receiver  to  use,  so  that  the 
sounds  reproduced  may  be  audible  throughout  a  100m ! 
Have  no  ^  E.  M.'s  *'  before- 1881.*Chobobmam. 

[474B3.]-Uinlxiff  €|nertM:-l.  What  should  be 
the  dimensions  of  an  engine  suitable  to  raise  1,600  tons 
of  eMl  in  10  hours  in  a  40^  alupe  and  1,000ft.  Ion;  ?  2. 
What  will  be  the  area  of  three  airwavs  that  will  divide 
an  airway  passing  100,000  c.  ft.  of  air  per  minute,  the 
same  velocity  bemg  maintained  in  the  splits  t  8.  The 
total  quantity  of  air  passing  in  a  mine  is  18,000  0.  ft.  per 
minute  with  two  airways  to  pass  along  of  equal  len^rths 
and  area  36  sq.ft.,  one  a  square,  and  the  other  a  drcmar. 
yf^t  quanti^  will  pass  in  each  t  4.  Shqw  Why  a  sii^ 
airway  half  a  mile  long  oifers  the  same  ree^ftanoe  to  a 


t 


iven  enrrent  of  air,  as  do  two  airways  of  the  simo  siae, 
•utone  mile  longi  5.  A  fan  80ft.  in  di*.  making  40 
revee.  per  minute.  What  amomt  of  air  would  it  ex- 
haust, and  what  is  the  probable  •water-gauge  area  of  air- 
ways 40ft.  t  6.  How  would  yon  calculate  the  bIbs  of  a 
fan  to  be  erected  for  a  certain  required  ventilation  1  7. 
What  proportion  should  the  npoast  airwa#  of  a  shall  ba 
to  be  downcast !  What  should  the  limited  aamber  «f 
splits  or  airways  in  a  mine  be,  suppodog  theisaato  be 
giving  off  a  laiige  quantity  of  gas  Z^Cabsob.- 

[4M84.}^BeBiiatt*a  Battery. -"Om  any  of  your 
rcadere  ettptaln  what  are  the  beet  oondftions  or  this  use- 
ful battery  t  I  want  to  know  whether  the  iron  boringa 
or  the  eanatio  alkali  eolatkm  should  be  in  the  larger  pro- 
portion. Fat  exaapla*  I  have  a  number  of  tti-Mate 
eans,  some  tall  and  narrow,  others  broad  and  shaUow. 
If  I  ■     -  

C  narrow  annul 

ahieh  will  "have  no 
sr,  thebeitogB  will  be 
and  the  por  JUS  pot  will,  or  may.  stand  up  from  the 
centre  to  any  convenient  height.  Could  SCr.  Lecky,  or 
p«rtiapfelt».6Bnn4lt  himself,  mvy  which  anangteidiit  is 
calsaliiMI  to  w«ik  best  !-P.  W.  B. 

-Would  Hr.  Wethetfidd  or  othtt 
answer  the  following  1-^An  old  man 


use  the  formir,  the  lAvings  will,  of  neooHity,  be 
lURis  around   the  poroua 


neat  caoadtv.    If  I  use  the 
I  m  a  shallow  oroad  aonnluf, 


[4748I(.]-La|ral. 
kmd  coriespondent  answer  the  following  1-^< 
diee,«ad  with  the  eseepttoa  of  afOw  imB'l  legaotes.lsavee 


his  properly  to  diaritable  institottons.  His  nephews  and 
nieees  contest  the  will,  and,  as  a  eontequonoe,  the  lease- 
holds are  saved  to  them.  The  leaseholds  pot  up  to 
auction  Intaveral  lots,  and  sll  but  one  sold.  Some  of 
the  nt^MB  are  married.  HarriBge  Bettl^ments  having 
been  executed  irtth  the  tiaial  dause  about  inorements  of 
proporty  of  £900  aod  upwards,  if  succeeded  to  '*  at  one 
and  the  same  time  ftotn  the  same  souroe,"  following  the 
original  trvBt.  Mbw,  the  total  -of  those^sold  by  auction 
wiUyiddmoroperahmathmi  ««X\  bntoaoh  lot.  taken 
sepaaaldy,  will  not.    Ib  there  aay  good  gBooad  upon 

whioh  to  taha  aotisa  

virtue  of  the  wilL 

amonntf  realised  b;,    

people  are  not  ae  from  the  mme  tonree,  and,  therelbre. 
do  not  follow  the  oHginal  treat !  I  think  this  a  point 
upon  which  matiy  at  some  tiau  dnsfn^'thdr  litea  may 
desire  «nlithteaBBSBft,-^MBnBfB»  aim  Dcstb  9om, 

£47488. J-Btfona^i  Aztoim.-Dr.  Bain,  in  his 
''  Logic'^Vd.  n.,  p.  800,  says  that  Eodid's  aicUmis  8  to 
7  are  not  true  asdoms,  because  "they  are  all  very  easily 
d^htefble  from  the  two  flart."  How  can  they  be  so 
dedaeed  T-'A.  J.  SaiTR. 

r47487.1---Tranalaiion.— Gdn  aay  of  your  readcn 
tell  mo  whether  ur.  raner's  *'  Beptttorium  der  '^^ 


lOO.  JM  wwra  any  guoa  gaovHu  upon 
isa  oa  the  nlsa  that  (as  it  Is  not  by 
.  but  on  the  contrary)  thasepamte 
by  the  Bspaaate  lots  as  add  to  ddTerent 


^e  Chomie  '*  haa  boea  traaalailed  into  BngltaS  I- 

[ uWi  1— BrrnoBB  -Wm  Dr.  Bdmmdskladly  gtre 
advioe  far  drj'nefte  of  jDr:>uth  !  Xy  mouth  is  always  very 
drr-  ViTT  l^tUe;  i;nliv» .  Lmd  that  little  thidc  and  frothy 
— Mmetinie«  -^ami;  tlr4>n  others.  I  am  a  cornet-player, 
and  9Q  tiad  It  &  dTtt^bi^ok.  Age  83;  non-smoker,  and 
moilemt^'^rfttkf^r,  n.134  ntways  enjoy  good  health.  Hie 
drj  niHn  ifl  OS  bnl  ia  winter  BB  In  summer.  Whether  I 
pLj.^  ^^irtitit  or  not,  <lnAkiB9  water  haa-ao  eOtet  oa  it.— 

COIISET. 

[474B8.1H9ltoraere  Battery.— Could  any  reader 
kindly  give  me  the  formulSB  for  the  ehemical  reaet:(m  in 
Ifhe  secondary  cell  in  its  various  stages,  and  oblige  I— 
Brxv-oo-Bbaob. 

[47490.]— Looo.  Sngiiiia  witb  Bxokatt  Olmnk- 

Vhaft.— I  saw  an  engine  brought  in  from  the  main  line, 
broken  dowa,  eai  she  waa  -ruaiiag  oa  leading  and  tmil- 
ing  wheels  only,  her  drfrlug^i^beels  bdng  Ufied  about  an 
Inch  abov»the  letd  of  the  rail.  On  asking  what  was 
wrong,  I  was  told  that  her  craak-idiafl  was  broken.  Will 
any  reader  of  the  *'E.  M."  eaplain  to  me  the  way  in 
which  fliey  lift  the  drivers  dear  of  the  metals,  and 
oblige  1— A  YooBO  Mbobaxio. 

[47481  .j—lKkffic-Ianteni  Sliaes.-Will  any  one 
accustomed  to  the  work  kindly  inform  an  amateor  how 
photographs  taken  on  glass  can  be  painted  so  as  to  serve 
for  magio-hulteni  eUdee  T-^A.  B.  C. 

r4749S.]-Mooii'8  Isiae  of  Apaidaa.-soaeo,  page 
426,  '*  Her  line  of  apsides  goes  right  round  the  heavens 
in  a  Uttle  less  than  nine  yean?*  WUl  *«F.B.A.8." 
kindly  say  when  the  moon  was  last  apogee  in  Taurus  ? 
Also,  when  per%ee  last  in  that  sign  t  And  (if  the  oakrala* 
tions  are  made)  when  the  moon  will  again  be  pedgee  in 
that  sign  t— W.  If.  OARoma. 

[47488.]-Valooity  of  the  Wlnd.-In  theEBOLisB 
Xbohabio  of  Ju^  7,  page  418, 1  observe  that  you  give  the 
Ifiessiue  of  the  innd  on  a  sq.  foot  at  60  miles  per  hoar,  as 
48ilb.  In  Molesworth's  pocket-book  I  find  that  the  pres- 
sure at  this  vdoeity  equal  IsnXMlb.  per  sq.  foot,  and  at 
100  mil*  swer  hour  tSam  presnire  is  given  as  49'SIb.  How 
is  this  dilrerence  to  be  accounted  for  T-Ootubus. 

[47494 J-€peed  of  BmaU  Steatti  Ve8ael8.-Can 
afeiyone  give  uie  one  or  more  reliaole  rales  for  fining  the 
speed  of  steam  htnndieB  from  80ft.  to  80ft.  JOngT— 
OoTuaus. 

[4749S.}--Otin-barrelfl.— Will  someone  inform  me 
how  the  polish  is  put  on  gun-barvelB  after  the  procees  of 
browning!  Ai^d  now  long  should  the  band  be  kept 
warm  after  the  brownicg  solution  is  ai^tUed  T-^pobtb- 

MAV. 

l47498.]-1P©wer  of  Batterlea  for  Colle.-Will 
any  of  our  competent  correspondents  kindly  rellmeby 
^hat  rule  you  can  tell  what  amount  of  battery  power 
yOn  can  mfely  use  with  a  coil  without  injury  to  it,  so  as 
to  brinff  out  its  fall  force,  length  of  spark,  &c.  ?  Or  what 
indicauon  is  given  when  you  are  using  too  strong  a 
battery  r-W.E.  a 


Ths  old  Colony,  U.S.,  Bailroad  pec^le  claim  to 
carry  in  one  of  their  traina  miming  to  Plymouth 
and  wayaide  stationfl  the  largest  namber  on  the 
round  trip  of  any  train  out  of  Boston.  From  1,200 
to  1,400  panenffen  are  oairied  daily  bv  thSa  train. 
Boaton  fana  anoh  thioklv  settled  enborbt  that  the 
local  tnihiB  on  the  roadB  eutering  it  are  no  laiall 
part  of  their  reyenne. 


OBXBB. 

»-M 


for  this  flimiitiBflat  mmit  be 

Bddressed  to  the  Cheas  Editor,  at  the  ofioo  of  the 
BvoLiSH  MxoBAvxo,  81,  TaviBtoek-etteet,  Govent-gavden* 
W.C. 


PBOBIiBKBCOLatT.— By  C.  CALLiansa. 


mtta^to  play  and  mate  iaYomr  wufwm» 


ntflWMW  •POCtJCVI.— By  8.  Lotd. 
From  **  ChcBS  Stntegy.'* 


BBUPBcnriNo  problem  788,  the  author  wi Ites  :— "  A 
pleasing  and  somewhat  eurioua  way  of  pMpartng  against 
a  discovered  check  Is  shown  here.  I  have  emplojed  it  aa 
a  contingenQy  in  obbb  the  difeaoe  naoovtn  a  coeck.  The 
problem  is  oatef  ally  elaborated  and  rich  with  idsas  aad 
variations." 


BoLimoir  TO  781. 

WkU§.  mmek. 

1.  Q  to  K  B5  1.  Kt takes  d  (a) 


2.  B  to  K  4  (oh) 
8.  Kti  - 


2.P 


I,  Arc. 


«.  BtOB4^(A),^. 


8.  KtakeaB 

(a)  1.  F  takes  Q(b) 

(b)  1.  PtoKtSorBmoteB 


fioLonov  lo  T68. 

White.  Blaek, 

1.  KttoEKt4  1.  Ai^rthlng 

8.  Mates  aocordia^ly 

tn  this  podtion  a  P  wasaeddentaUy  omitted  at  Q  B  4. 

NOTEOBB    TO  OOlffiBflPONOBNTB. 

Ck)BBBor  solutions  to  750  by  CeLsaa  and  Sdrnmcka;  to  780 
by  CdBOB ;  to  78S  by  ttehmudce. 


Wella'  Oomet  Been  at  ICld-day.— Snooeaalia 
dbsenratioBB  of  the  Wells  oomet  were  made  at  the 
Dudley  Obeerratory,  Albany,  N.T.,  June  11  end 
12,  at  the  meridian  transit.  The  oomet  wai  seen 
to  have  a  bright,  perfectly-ronnd,  and  aharply 
defined  nndeni.  The  apparent  diameter  of  thia 
nudeua  is  about  three  qparters  of  a  second,  or, 
after  allowing  for  irradiation,  abont  200  miles. 
The  obeervatiott,  Jtme  12,  shows  tbat  the  comet 
was  still  increasing  in  brightness,  and  that  the 
vapours  whioh  surrounded  the  nndeus  were  beoom* 
ing  more  dense  and  abundant.  The  obaerrationB 
also  prored  the  Dudley  Obserfatory  epbemeris'to 
be  remarkably  accurate. 
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AHSWEBS  TO  COBBESPOHDEHTS. 


Gmdemt 


_    Aa  oommuniettiaiu  Atmid  U  addre»904  to  Ou  »DtTO» 
fJU  Bvoxjta  KsoBAJiio,  81,  Tmm$tock-^tMet,   (kmml 

HINTS  TO  00BRBSP0NDENT8. 

1.  Wifto  on  one  lide  of  the  p^wv  anly^  and  put  diair- 
tnjn  for  illaatntiuxM  on  septiate  piecet  of  paper.  %,  Fnt 
tiM  to  <iaer{e«,  and  when  annrerlng  queriea  put  the 
aniBbcra  aa  weHas  the  HUes  of  the  ooeri^  to  iriudi  the 
repliee  j^Set.  8.  No  ohaxge  iB  made  f«r  ineexting  lettecs, 
goeriee,  or  repUa*.  4.  Letteza  or  qneries  aaking  for  ltd- 
01  iM  of  mttDtif AOtara«  or  correspondeate,  or  wbere 
toolaorotjmrarfcielee  c»a  be  pnichaeed*  or  replies  iriiing 
radi  informmtion.  cannot  be  inaerled  tooept  aa  advertia^ 
menta.  6.  2io  question  a  aking  for  ednoitloiial  or  adentiflc 
ioformatteAJsaBawered  through  the ^ost.  6.  LeUetveent 
to  coixeflpoadenta,  under  cover  to  the  JE^tor,  are  not  for- 
warded ;  and  the  namee  of  correspundents  are  not  givda 
toinqairera. 

%*  Attention  U  ttpecfally  dnumto  hfnt  No.  4.  The 
naee  devuted  te  lettrze,  queries,  and  repltoe  ia  meant  for 
the  gen  ral  good^  and  it  ia  not  fair  to  oocupjit  wi(h  que*- 
tiona  auch  aa  are  indicated  above,  which  are  only  of  indi- 
▼idoal  fau«r^  ■«!  which«  if  not  adrettiaunentain  them- 
■ebee,  lead  tu  repliea  which  are.  The  **  ttixBenav  Bale 
Cohmin  **  olTerH  a  cheap  meana  of  obtaining  sucn  inforoia- 
tlon.  aad  we  truat  our  re^dera  wfll  etrail  thectLsetrefi  of  it. 

TbefbllawingaM  the  hdttale,  fte.,  of  letters  tohkodnn 
to  Wedneaday  evening,  Jolf  U^  nad  naaeknowtodffea 
eleewher«;- 

G.  William  -Jl.  A.  Lee.^W.  Kitney. -Mottorahcad  k 
'o.-J.  Wooa-R  Milla.-P.  C.  Vendryee.— P.  A. 
Poth«ij>iU.-G.  Ptarson.-G.  R.  Milea.— Albo  OirtKm 
light  CumpinT.— Dr.  Doberok.— Ber.  J.  "hi.  Perry.— 
Counter  fcn^— Cornet —W.  R,  C— N-«.— heta.— 
Bural.— Tndig«?«iion.  —A  Snbacriber.— Blacfewater.— 
Semper  Fidelia.— A  Fellow  of  the  Aoyal  Aitrjn^mieal 
8oeiety.-H.  8.  Froat.-B.  L.  P.-^.  Walkar.— Scitch 
Working  Mech  inic.  -£. 

SaBATOM  (By  ainote  than  usually  atupid  blundor,  the 
addteaa  in  Messrs.  L*e  and  Hunt*a  advertisement  in 
one  laat  iitaue  wa»  altered  by  the  printer  f torn  *'Xut- 
tiogham  "  to  **  Biimingbim.''  Beadess  wiU  kiudi/ 
note  that  there  i*  no  change  m  0ie  addreaa  of  the  firm, 
which  iaatiUArkwright  Woxka,  Nottin^bam,  aa  hereto- 
foie.;— Bouv/.  (2d.  and  4d.,  can  be  had  tbroogh  any 
agent.}— J.  Lame.  (  Toq  late  to  atop  ;  hette.  cutrect 
next  week  }— Obo.  Lcrr.  (We,  too,  Wisn  that  <  or  geo- 
logical corre«pvmdeat«  oame  moie  to  the  front  ;  Uity 
Certainly  lack  the  enthujkia«m  and  perdatcnce  ot  iheir 
aatrc  Domical  and  microeoopieal  brethren.  We  bare 
heard  noihtngfrom  Mr.  Skertchley  for  a  longtime.) 
T.  P.  Ba&kas.  (Thanka  fur  tbe  noteou  hailatonee,  but 
the  forms  are  Lard'y  ao  uncommon  as  to  call  fur  lilus- 
tiation.J  A.  Biuuwat.  (We  have  reorired  the 
deacnption,  but  not  the  iIluAtration.)~B.  Wsbb. 
(We  do  nut  knuw,  but  we  expect  all  engagements  are 
made  <  n  tbe  ground.  An  adveitiaement  under  **  Situa- 
tiona,"  in  the  tlale  Oolunm,  might  hringyou  a  reply  )— 
Black  Facc.  (See  Dr.  Edmuoda'a  letter  on  acne,  in 
No.  881,  p.  513.)-  IvA»R0B.  (You  can  try  the  effect  of 
warmth,  but  it  mnat  not  be  employed  in  theah«peuf 
hot  irooa.  llirn  the  table  down  iu  frun'.  of  a  fire.)— 
Frrus  Lector.  (You  will  find  plenty  in  Engintering. 
Bee  the  No.  for  Miy  12,  for  instance.)  -H.  G.  (Direc- 
tiona  for  making  mtdical  coils  have  been  ^iven  mauy 
tunes,  the  la^t  so  recently  aa  p.  813.)  -  Nobiiax  CoLuas. 

Slfe  really  caxmot  devote  apace  to  an  iUu8tr*tion  of  a 
nnaen  burner  wi  h  a  cap  of  platinum  gauze.  They 
ace  ao  common,  they  can  be  aeen  at  aunoat  any  gaa- 
ttten.  In  ita  aimpleat  form  it  la  a  tube  with  air  inleta 
at  the  bottom,  I'ust  where  tte  ga»>jet  enters  ;  the  gaa 
paasing  al  ng  dbtwa  air  io,  and  the  mixtore  ia  ignit  d 
about  6ia.  or  Sin.  from  the  point  of  ooaaningling.J — 
VaaoBiiT.  !*♦  H.uae  Paint£ag,*»  by  E.  A.  David,  on, 
Crosby  Lookwool  ani  Co.,  Stationera'  Hall-ooutt, 
E.C.,  6s.)— T.  H.  B.  (Heat  the  tube  caxefuUy  along 
the  aide,  tapping  ee ntly  end  on  until  a'l  the  air  i»  ex- 
pelled. Perhapa  th*  tube  ia  not  dean,  and  the  mercury 
hangato  the  aides.) -A  Factokt  Lao.  (blee  p.  SIS, 
and  read  future  nimibera.  He  has  primiaed  to  giro 
details.  If  you  intend  uaing  it  upon  yourself  wishout 
proper  advioe,  you  had  b«tc  r  let  it  alone.)- H.*J.  N. 
Tit  la  uaually  done  with  gum.)— ELKcraiciAjr.  (Put  it 
in  the  lathe  a-^d  guide  it  witn  the  handa;  or,  if  you 
have  nota  lathe,  mount  it  on  a  apindle  witii  a  crank 
and  eoil  It  that  way,  guiding  with  the  hand.)— Hion- 
x*Ajiosa.  (Sarely  you  have  no  idea  of  the  largeneaa  of 
your  querr.  Tamak«  utefut  analyses  of  soils  inTolvea 
ooas.diBrable  knowledge  of  chemistry,  and  the  briefest 
faiatructions  would  of  neoeeaitv  oeoopy  considerable 
qiaee.  If  it  ia  only  one  kind,  ic  would  be  cheaper  to 
send  a  specimen  to  an  analytical  chemist ;  but  if  you 
want  to  aet  up  aa  an  adviaer,  and  an  analyst,  theie  is 
nothing  for  it  but  to  study  piaotic-d  chemistry.  In 
Vol.  3CXVL,  p.  488.  aud  Vol.  XXVII.,  p.  72,  you  wiU, 
howert^,  find  ihe  rudiments,  or  a  **  lungh  outliae.") — 
Ovs  Who  is  Ajtzioob  to  Kxow.  (Your  question  ia 
■imply  a  anm  which  can  be  answered  by  a  rnerence  to 
any  book  on  arithmetic.)  — Matbk.  (Yon  wiU  find  f nil 
particDlara  on  p.  401,  Vol.  XIL ;  but  the  secret  consiats 
m  adding  white  wax  to  th«  atarch,  and  using  it  warm. 
At  the  pUoe  cited  it  ia  atated  that  the  ahirts  are 
starched^  thtn  dried,  then  starched  again,  and  ironed 
with  ordinary  iroiu ;  the  finish  is  put  on  with  a  specal 
iron,  cal.ed  a  poliahing-iron,  which  has  a  bevel  at  o.e 
end,  and  it  is  ttiis  btveilei  iron,  aided  by  the  wax,  tbat 
brings  up  the  glase.  The  proportiuns  of  wax  atated 
are  2ot.  to  the  pound  of  atarch.)— Jumbo.  ( What  you 
aak  for  has  been  given  manv  times,  though  poaaibly 
not  aU  at  once.  You  moat  look  through  baoc  numbera ; 
see  pp.  87.  Ill,  224.  288,  836  of  this  volume,  tor  in- 
stance.) — VfeSTA.  (Direclions  for  making  wax  matehee 
on  p.  636,  No.  416 ;  vesuviani  or  fusees  on  pp.  902,  207, 
No.  316.)— FsAkoiPAKi.  (Yon  must  state  the  **  aoenis" 
required,  for  they  are  prepared  aa  esaences,  oila,  apirito, 
andwaters.  Thtre  ia  a  book  on  the  aubjecL  we  bedeve, 
by  Pie^ae.)  —KLicrao.  ( Directiona  for  tnaVing  electria 
Mils  have  been  given  over  and  over  again,  and  as  to  a 
batttry,  see  p.  6  or  p.  808  of  this  volnm**.>— Osi  is 
Nsso.    (Yuo  mean  one  of  the  graph  processes.    See 


query  47286,  p.  887,  and  reply  on  p.  410.  Special  iidcB 
are  used.  For  fnll  particulars,  ae-  o.  546,  No.  750,)— 
Wavbnlsv.  (See  p.  880.  896,  VoK  XXXHL  ;  also  re- 
pliee  47278,  p.  410.  No.  90J.)— W.  LI.  (Are  not  the  in- 
atruc'iona  given  on  p.  407  auffldent!  If  not,  apeci^y 
the  difBffnlir.)--M.  Oixxxba.  (1.  Immerse  in  a  volu- 
tion of  nitric  acid,  one  to  thnee  parte  water,  and  dean 
with  a  bruah  and  bathbrick.  ua^ng plenty  of  w*ter.  2 
Anygmd  dt<-tiaiiary  aa^wera  thia  question.  3.  Itiaa 
t«nlo  if  nnythmg.  ani  ahould  be  taken  befet* meals; 
but  only  a  fewdsopsat  a  tim?  in  water.)  Ij.  E.  J. 
(Stanford,  Charinjf  Crusa,  pnblidi^s  aome  uaeful 
h*ndbooki  Riving  an^adcouat  of  British  TndnbtriM.)'— 
XuANKa  >0R  Bi^i.T.  (Canaujt  the  indices.  Qnerv 
answered  many  tfmta.)— Holxos.    ^  fry  aniline  l)lack  ^ 

H.  E.  HussoK  — Javklix.  (Your  queries  can  appear 
otilyinthe  ^^SfoepeceySaleOoluma.") 

W.  H.  R.— Nihn.-Tria.-Mitchen,  Newtjiatle,  aad 
ethcTi  have  leplied  to  qQer.e9  already  tlmilarly  or 
adtquat  Jj»  answaei. 


Xhb  Coisjaifliipn  iippotiited  by.  M.  Teny  to 
report  on  the  cQnatroction  of  the  rotating  done  fox 
the  large  refraotoT  of  the  Paris  Obserfatory  has 
held  kmmerons  meetings  at  the  Consezvatoire  des 
Arts  et  H^tierSk  Oolonei  Laussedat,  director  of  the 
eBtabHshment,  beiog-  in  the  chair*  Ool^  two  pto- 
jeots  hate  beea  reserved  for  final  ohoice.  M. 
£iltel  proposes  to  nse  a  saline  aolution  in,  a  hori- 
zontal circular  channel  placed  on  the  wall  to 
diminish  the  weight  nf  the  rotary  roof. 

Thb  preliminary  aurveys  for  the  proposed  recla- 
matioa  of  the  Zayder  Zte  have  been  nuishtd^  and 
the  work  of  building  the  walls  will  soon  begin.  A 
dike  about  24^  miloi  ia  length  will  be  eonstnicted 
of  sand  and  faced  with,  olay,  reaehiag  16fl.  above 
the  level  of  the  sea,  which  will  make  it  about  6^t. 
above  the  highest  tide.  The  thickness  of  the  dike 
wi'I  be  auch  as  will  enable  it  to  resist  the  heaviest 
St  as.  Operations  will  begin  at  four  different  points, 
and  the  oaloulatioD  is  to  have  it  completed  in  from 
seven  to  ten  y^axe,  at  a  eost  U  46»000|00(>  dole. 

Da.  Hebtz  baa  reoeutly  made  experiments  on 
the  vapour^tsneion  of  mercury.  The  vapour- 
tension  was  measured  at  high  temperatures,  aad 
values  were  obtained  which  likewise  were  W'^JW 
than  Begnauit*s,  but  greater  than  those  found  by 
Dr.  Hagen.  7rOm  his  valuoii,  Dr.  Hertz  csJculated 
a  fonaiua,  acooidin^  to  which  he  produced  a  curve 
of  the  vapour-tension  of  mercury  with  varying 
temperature ;  its  zero  point  being  at  absolute  aero 
— ^73deg.  C.— For  low  temperatures^  Odeg.  C, 
10  deg.,  and  20deg.,  the  values  he  deduces  from  his 
formula  are  under  those  obUined  experimentally 
by  Dr.  Hagen  for  the  same  temperatures. 


BrexT  Workman  eonneeted  with  the  Building 
rradMrMnlrtas a  dltiuttoa  ahoold adTertite bi " TMM BUILD- 
MO  ITBWS."  pabakhcd  •rery  FBIDAT,  price  roupaacc, 
4tll,TATteteek•i«lvet,OoTen^ff«^l•a  Loa4oa.WX). 

"THBBUILDINO  NEWS"  la  the  PriaelMl  Joonal, i«pre- 
•enUnfArcnitacU  «nd  Buldera.  And  ha«  tti«  largect  elnolafloa 
nt  aay  Frofeulbaal  Jommal  ia  tbe  kiafdom. 

Bvery  WotluBaB  ehoald  Inalst  oa  leelBt  *' THB  BUILDTNO 
K  BWH  "  tTerT  week  at  kto  Oab  or  Coffee  Hoase.  He  wiU  flad 
more  '*  Llitt  of  Tender*  "  for  new  work  In  it  ererr  week  than  ia 
any  timilar  paver,  and  can  that  Jed fe  where  work  b  Ukely  to  be 
hmd.  He  Ualeo  specially  inTltea  to  make  lue  of  ^^  Interoom- 
niaaleatioa"if  he  want!  to  Iumw  aarthlar  about  hli  trade :  to 
write  to  the  Bditor  if  he  haa  any  rafgeetloiu  to  make  aad  to 
•drartiM  la  the  paper  whta  he  waata  work. 

The  eharf«  for  AdTertlMmeatf  for  Bitoattoai  U  OneBhilUag 
nr  Twraty  Word*,  and  Hixpcaoe  for  everr  Bif  ht  Worda  after. 


TSKMSOr  SUBSCSIPTIOV. 

PATABLB  nC  ADVAXOB. 

fa.  Sd.  fM  Six  Moath*  aad  lla.  for  TwalTa  Month*,  Fott-frea  to 
Aor  part  ot  Ue  Uaited  Kiafdom.  Tor  the  Valtod  Statoa,  18*.,  oi 
I  dof*.  Ifa.  tOid .  to  France  or  Beldam.  11*.,  or  Iff.  fOe. ;  io  India 
'Tia  BrladlM),  II*.  Sd. ;  to  NewZealaBd.  tha  Oapo,  Che  Weit 
Indie*.  Oaaada,  Mora  BootU,  Matai,  or  any  of  the  ' 
Ooloale*,  II*. 


Tha  remtttaaoe  ihoaid  be  made  L. 

onmber*  eaaaot  be  aeat  oat  of  the  vaited  Blatdom  by  the 
drdlaarr  a* wspapei  poat,  bnt  mast  be  remitted  fw  at  the  tats  of 
U.  oaeh  to  eoTtr  eztr*  poataga. 

ilaaan.  luum  W.  Qvan  aad  Ob.,  of  tM,  Ohaaiavt-alteel,  FhUa- 
lelphia.are  anthorlied  to  reeelT*  subtonpUoo*  fbr  the  Ualted 
SuW  lor  the  BKOUSH    MBOHAHIO,   at  the  rate  of  S  dola. 


tfc.  told,  or  Thirteea  Shiilinga  par  annum,  poat-free.   The  copies 

_  be  forwarded  direct  or  mail  from  the  pur"  "' — 

London.    Ail  •ubscription*  will 


will" 


^ wiUi  the  aomborftrst 

taaued  after  the  receipt  of  the  subscriptioa.  If  back  aumbenare 
required  to  eompiete  Totume*  they  moat  be  paid  foe  at  the  sate  of 
id.  aaoh  copy,  to  cover  extra  poctafe. 

Vol*,  xxrv^  XXVI..  xxvn..  xxviu..  xxix.,  xxx.,  xxxi., 

XXXn..and  XXXni..  b«und  In  eloth,  7a.  eooh. 
[Vol  XXXIV.  Now  xtady.l 

ail  the  eChar  bouad  Tolnmaa  are  oat  of  pitet.  Babaartban 
wooidao  well  to  order  Tolume*  a*  sooa  as  possible  altar  the  ooa- 
cluaioa  of  each  half-yearty  ToinoM  ia  March  and  Baptember.  as 
opiTaUwilt«4  aumberare  bound  up.  and  theae  aooa  run  out  of 
Drtnt.  Moot  of  our  back  number*  can  be  had  *lnfly,  prioe  Sd 
each,  throttch  any  bookseller  or  ne wsaffent.  or  S|d.  each,  poat-f^ee 
from  the  offlce  (except  index  aambars,  waleh  an  Sd.  aaoh,  or 
po*tfrce,Skd.) 

Indexes  fbr  each  haU-yaarly  \ 
It.,  in.,  IV..  v.,  aad  X.)  iaclui 
indexes  to  nbtequeat  rei*.,  Sd.  aaoh  or  po*t-fkwe,  fid. 
idlBff ,  1*.  Sd.  each. 


Tolumaup  to  VoL  X.  (exeapt  Vols 
itfre.  Id.  eaah.    Poet  Sree  SH.  aa^^ 

1  aaoh  or  po*t-fkwe,  t|d.  Q*a** 

MadlBf ,  -     -  - 

*.*  eubaerlber*  are  requested  to  order  0»ia*  aad  Vol*,  throufft 
(heir  bookaellers,  aad  not  to  sand  direct.  The  rafulatloa*  e<  flw 
pnst-ofloe  preraat  their  transmisaloa  throufh  the  roai 


HoUoway'B  Ointment  and  PJlla  exerdee  pnoe- 
■•••  power  orerlumbafu.  aU  paiaaof  the  muadea,  nerve-,  and 
lotou.and  quickly  reduce  all  •welUog*  caused  bj  accldsatal 
Injurie*.  weakaesa  or  hereditary  taint*.  Theintelilcihleinstmc- 
tiua*  eaTelopiaff  Holloway's  madleiae  five  faU  counael  for  usinc 
it  most  adTaacageously    for   regliaiaff  health,  fttnagth,  and 


0HABOB8  FOB  ADTBBTI8DI8. 


Thirty  Woeds       

■vwy addmenal  atfht  words.. 


a  «. 
•.  t  « 


ftoat  Paaa  AdTartfaameata  Five  BhlUlaca  far  the  ens  fl  vwfi 

»fterward* Sd.  par  llae.  Faraffraph  adTarT ^'^ 

'erllae.   Nofroatpafeor  paragTaph  advt 

i^thaaFlTeShmlac*.   Rednoedlerma«Br*erl*aafa 

luscrtiOB*  amy  be  aseertaiaad  oa  appUeattod  to  th*  FahUih«f . 


ABVBKTIBIMINTt  U  KXCHAKOB  0OLVM2r--«gr 


Tweatj-foar  wocda 
Vor  arary  aaeeeodiai 


arary  *aeeeodiaff  Bight  words. . 


a  « 
.S  1 

.«  I 


aDVBRTXMOIBKZS  la  the  0IXFIMMT  BALB  OOLUBB. 

■Izteoa  Word* •.  S  fl 

For  oraiyaueceedlBcBlcht  Worda  ..      ^Sfl 


*.*  It  mutt  be  borne  In  mind  that  no  IMaplayed  * 
cAn  appear  In  the  "  blxpenny  Sale  Column.^'    All  a 

.m4«t  ba  Waaaia  <  arojadutyaa  ia  leade  oa  repeal , 

sUUkdA^wiece  Oe  amount  sent  exceeds  Om  SkllBattts 
publisher  would  be  ffratefUl  if  a  P.O.O.  could  be  a*at,«al*st 
•tamp*.  StaaiM,  howerar  fprafenWy  halftMaay  •taaps).aay 
be  ^t  wheMftls  inconrenlaat  to  obtain  PjO.a**. 

tmeaddieaaia  iaetuded  a*  part  of  the  adrertlaamaat  aad«hini« 
lor. 

AdTertl«ement*  ««Mt  raaah  the  gfloa  by  S  p ja  oa  Wadassfir 
!<•  insure  tasartloa  la  the  foUowmg  rriday'a  nambar. 


BOnCS  TO  SVBSOBIBXBS. 

aatooeilber*  reeelTlac  their  eoples  direct  Srom  tha  oOMSNit* 
juMted  to  obearve  that  the  laal  namber  of  the  t«rm  for  wbka 
Uelr  subscription  Is  p«id  will  be  forwa-ded  t«  them  la  sfiu 
Wnppcr.asaniatlmattoathata  Awsh  r««ittaaea  li  aamaojf 
it  U  d4*irad  to  oeatlaaa  the  Sabaczip£l«B. 


OUK  EXCHANGE  COLVXI. 


1^  dAflfya/dr  Jttckang*  KoHe«*  UZd./ortkt  Jtrtt  U  wcrta, 
AM  fid. /br  ewfry  MMea^M^  8  werdf . 


Pbotoffraphic  Apparatus  (eompiete}  wutedte 
Hals*'*  ten  auluea  OaiTaolo  Machlae.  In  good  wofking  order, 
far  coriaff  rheuioatum.— Willixv  MJiVMMMtn,  f,  Brvokdale 
avenue,  lUncombe. 

Wanted,  portable    Dxyplate     Oftmera.  bad- 

ground,  and  Camera  aoicmble  for  eopyiaic.  Ac.pCaay  asef  al  offm. 
or  patt  cuh.—BaiA,  iMbroughton.  tfttoarbriig*. 

lOhySBUdkvOfunera,  dark  slide,  cisiitffMot,  *e. 
Maker,  Dallmejer.  Good  condiUoo.  Bxihaagerer  UicSory 
TroUiag  Bod  and  Tackle.- W.  B.  GASf  son,  Bsddow.  Bmcs. 

BUent  Weig'hitiflr  Machtne,  no  we^hts  required, 
ios.  to4ewt.  lUkers,  Hav^andCo.  Oost  Siaiw.  Miliar  C, 
or  accept  uwfbl  offtfis.  dull  grocer  or  mereliAat.— 17,  Moctacrass- 
road.  Bast  JJuiwioa. 

SfO^,  eapital  dve  and  thief  proof,  tl  bf  18,  with 
pat«nc  lever  powdor-proof  lock.  Co»c  £8  is.  a^  for  II,  w 
would  aocept  provla  ons,  Ao  ,  io  exd&ange.-S?,  MvirUicraai  n»A. 
£a«tllMlw.ch. 

Vertical  Galvanometer,    handaoae    Cjlisder 

Machine,  lar» a  L«r den  BaU'ea  Battorte*.  BaUovs.  Quacft.sU 
fltuogs.  !^ut«d,  sm«li  Incaad'Stiaot  Ijonps  ;  haa«yfngMd 
Itattery ,  small  motor  ;  Wire.  Bell  exc«eiiagly  chei^-lsjfcf 
Cluv**,  Spnngtteld,  Badbory,  Buflolk. 

**  Ofltaaall'B  Poptdar  Bducator,"  rix  tqIsbm, 

bound  in  tluco  be«r  mud  untell^d.  C-i*t  £t  9s.  Qflcn  is  Mk- 
Crioal  Batter! :s,  iel.icope.  Aj.— Ooyxjtoaoi,  Joa.,  Bi^ssyV 
aveauc.  Cork. 

Wanted,  FoBSil 4,  Coins,  or  anjnatnial  oViMtste 
a  snail  cuUectioo  of  geaaiOA  Stamos.  Manogranu,  Ac.Mmimi. 
->J.  BAiLsr,  Free  LUuary,  West  Bromwich. 

I  hare  a  Utrge  liver^ooloured  Vog^  with  fine  tail, 
length  fh>m  tip  of  ao*c  to  tsil^  aotn. ;  hcishc  2 -m. i^^^f** ^S& 
moat  exeellent  bouro  ^toc.  V«ry  food  of  wa  er.  Notliaaatb* 
nld.  Still  growing.  Wi.l  exchange  for  good  Mosical  Sax  or 
Biectilc  Apparatus.— Letteis  onl>.  W.i>.  J..7a.TUdtut-tfi«ct, 
London,  B. 

Photographio  Apparatus,  with  all 

Lens  by  leHmeyer.    BqtMivmew     Oo«t  over  £tO. 
for  Tricyelo.— 1>.  B.  amubmmjs.  Chemist,  FarCar,  M.B. 

Wanted,  the  drat  Tolame  of  the  '*  Bnffllah  Xs- 

cxAjiic.'  unbound.  Bxchaogc— S7,  Mount  riBtmttnU, 
Lewlsham. 

CKia-metal  Slid^-Valwe*  eylinder  bored  lia.,  tin. 
stroke,  one  turned  vmak  slufl  3|  uih  strelM,  one  gua-Bslu 
pump  caktiag.    Bxchaoge.^L  ,  31,  Faixheid  road.  How. 

Bleotrlosa  MaohlAe  preferred.  *<BedAKd'aSiflr 
Method  "  of  LMUiiing  BaaJo.  »laao.  Violin,  with  or  «l<^Mt 
le*r~ing  music.    Ooscvs  e^ch.  ^A?,  ahirle/ «l  ree(,  Oiaaavtli*. 

Treadle  Lathe,  aU  ir wi,  and  Watehaaker'aThiov. 
What  Offers  ?-ll,  Qu^ea-street,  BelgraveOaU,  Lcicastar. 

Good  oH  Violin,  bow  and  cae.  complete,  £3  10«m« 
exchange  to  U.  offer*. -Ha  wsox,  li,  Oro»t  urowa-cou.t.  Bar 
market,  London. 

Quantity  profeasionally-made  Or^an  FittiniBt 
aearlya complete orgio.  Keys,  pipes,  soundboards.  Ac.  Oon 
£7.  What  offers  la  exchange ?-Xam«sa,  Bushamroad,  li« 
ah«m. 

Whole-j^ate  Oamera  and  Portrait  Lens,  ooii  ekU 

guincu.    Would  t»Xe  Lan:atte('s  '•  Le  Meritoire."  h*lf-»aM 
•Ije,  ia  part  exchange.^TAJoiBR,  Busham-road,  Bonhan. 
Wanted.  i^Ute  Camera,  with  f ooneaiDg enldsric 

sUdee.  Give  in  ei<  hangv  »» »  mni.  aerolver.  »i«-«'»?»J"l*!l" 
w«iaut  case,  flt,tiag«  cdmpleie.— •  ai&xx,"  t»,  M^ai-mttk, 
Qrewe. 

I  have  a  gentleman's  Stiver  Oeaefa  Watch,  o*^  *^ 
What  ofTers  £u  exuaaoge  cor  it  i-9i.  Lea-road.  Luwa,  Baas. 


THE  8IXPEEET  SALE  OOLOtX. 


U,  /or  Ikt  0r§t  i$  W9r4$,  mid  94.  M  ««»f  •****• 


For  Bale, 

"The    Kiffht-Ufflit  Clock.'     -^ 

deaeribedoa  aage  S70,  Ma.  SIS.    PHoe,  o*Rlaf«a«^ 
Boaaatwm,  D,  Oraek  atreat,  aeho.  W. 


■Jf 
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8CIEJCB  AT  SOTTTH  KSN8IHGT0H. 
riiius  ffeneral  public,  whose  ideas  of  soienoe 
X  teaoning  at  South  Kensiogtonare  mainly 
derived  from  the  newspaper  reports  of  the 
field-days  at  that  remarkable  institution, 
would  probably  experience  a  feeling  com- 
pounded of  surprise  and  indignation  were 
they  permitted  even  the  briefest  peep  behind 
the  scenes,  at  the  wonderful  Brompton 
focus  of  jobbery  and  place-making.  To 
read  the  fulsome  way  in  which  '*  the  butter- 
boat I'  is  passed  between  Mr.  Mundella  and 
certain  of  the  most  prominent  and  leading 
spirits  among  the  vast  staff  of  hangers-on 
of  the  "  Department,"  could  scarcely  f^  to 
impress  the  conviction  upon  the  uninstructed 
outsider  that  great  and  valuable  educational 
work  in  soieace  was  being  performed  at 
Brompton,  at  a  relativ^y  insignificant 
national  cost ;  and  that  the  of  t^relterated 
complaint  that  the  British  artificer  was 
wofully  behiud  his  Continental  confrere,  was 
in  a  v«ry  fair  way,  indeed,  of  being  speedily 
remedied.  Now,  in  limine,  the  total  amount 
distributed  in  the  shape  of  grants  to  sue- 
cessful  candidates,  may  be  taken  roughly  to 
amount  to  £40,000 ;  a  sum  which  tiie  nation 
need  scarcely  grudge,  were  it  devoted  to  a 
legitimate  end.  The  total  annual  cost  of 
the  Science  and  Art  Department,  however, 
is  £337,181,  and  if  we  halve  the  sum  devoted 
to  these  subjects  jointly,  it  needs  but  very 
rudimentary  arithmetical  'acqoirenxents, 
indeed,  to  deduce  the  fact  tiiat  three- 
quarters  of  the  sum  annually  voted  by  the 
State  for  teachiog  sciences  is  swallowed  up 
by  the  staff  of  leeches  who  batten  on  this 
most  singularly  constituted  establishment. 
But,  even  then,  do  we  get  our  **  hapor'th 
of  bread"  in  connection  with  this  ''in- 
tolerable quantity  of  sack"  ?  We  wot  not. 
Artificers  proper  are  extremely  scarce  among 
the  competitors  ;  and  such  subjects  as 
machine  construction  and  applied  mechanics 
are  taken  up  by  a  totally  insignificant  pro- 
portion of  the  competitors.  Pupil-teachers 
are  the  people  who  figure  most  conspiauonsly 
among  the  candidates,  for  a  reason  which 
must  be  at  once  apparent  to  all  school 
managers  aod  others  having  anything  to  do 
with  the  administration  of  the  Education 
Code.  To  meet  this  state  of  things,  there  has 
arisen  a  wretched  system  of  cramming  from 
a  series  of  textbooks  fmany  of  them  com- 
piled .by  members  of  the  overgrown  and 
overpaid  staff  at  Brompton  themselves),  by 
the  aid  of  which  a  considerable  percentage 
of  candidates  coutrive  to  pass  in  various 
fancy  subjects  in  the  elementary  stage. 
Shoiild  one  of  them  manage,  by  dint  of  more 
than  usually  energetic  cram,  to  pass  in  the 
advanced  sta^e,  he  forthwith  receives  a  cer- 
tificate entithng  him  to  teach  the  subject  in 
which  he  has  gone  out ;  and  so  hordes  of 
scientifically  bliod  teachers  of  the  blind  are 
scattered  broadcast  over  the  country.  We 
cannot  better  illustrate  the  kind  of  informa- 
tion communicated  by  this  most  f<iulty 
system  than  by  quotiug  a  seties  of  actual 
answers  given  by  various  students  in  the 
new-fangled  subject  of  **  Physiography  ** — 
a  subject  expressly  inveoted  to  create  a  berth 
at  Brompton  for  one  of  the  creatures  of  the 
department.  We  have  received  them  direct 
from  a  quondam  examiner,  and  pledge  our- 
selves as  to  their  absolutely  genuine  cha- 
racter and  literal  transcription.  (1.)  "The 
VOL.  ZX:&V,-  «0  006. 


negro  race  have  a  very  thick  skull,  at  which 
tJie  back  of  the  head  goes  quite  straight  up 
to  the  forehead.  Their  hair  is  of  a  black, 
woolly  colour,  and  their  perplexion  (no)  is 
rather  black.  The  part  of  the  world  in 
which  they  live  is  ladia.  The  negroes  are 
very  strong,  and  if  you  wanted  to  Mil  one 
of  them,  the  best  place  to  hit  them  would  be 
in  the  body.  The  tenderest  place  of  the 
negro  is  the  Hack  of  the  leg,  just  below  the 
knee."  (2.)  *'  Climates  are  those  vast  plains 
which  are  very  cold  and  frosty.*'  (3.)  *'  On 
the  west  coast  of  Europe  the  climate  is  very 
cold  compared  with  the  east  of  America. 
This  is  owing,  in  some  measure,  to  the  Ural 
Moimtains.'*  (4.)  "The  chief  r^nless  districts 
are  Europe,  Asia,  and  Africa.  They  are 
caused  by  the  sun  shining  so  much  on  the 
countries,  and,  therefore,  draws  up  more 
water."  (5.)  *•  During  an  eruption  the  crater 
gradually  gets  lifted  up  untLL  it  reaches 
the  top  and  fiows  over  the  side  of  the 
volcano."  (6.)  **  A  great  circle  must  be 
something  that  we  cannot  see  the  end  of, 
like  a  rainbow,  which  when  it  is  seen  in  the 
heavens  appears  to  reach  from  one  end  of  the 
sky  to  the  other.*'  (7.)  **  A  great  circle  is 
called  an  oblat*)  spheroid."  (8.)  "The 
Equator  is  the  line  showing  the  centre  of 
the  Earth,"  and  (9.)  (Finis  coronat  opus) 
"The increase  of  civilisation  of  the  British 
Island  is  rectified  by  the  many  indentations 
in  the  coast,  which  proves  the  commercial 
pursuits  carried  out ;  for  the  ships  coming  in 
gradually  wears  the  coast  away.  Africa  has 
the  least  indentation  in  its  coast,  and  is  the 
most  degraded."  Such  are,  verbatim  et 
literatim,  a  few  of  the  replies  given  at  some 
tolerably  recent  Science  (?)  Examinations  at 
South  Kensington.  We  do  not,  of  course, 
pretend  that  those  who  penned  them  passed, 
even  in  the  elementary  stage.  Oar  purpose 
in  quoting  them  here  is  to  invite  a  careful 
perusal  of  them  in  connection  with  that  of 
certain  notorious  textbooks,  in  order  that  the 
reader  may  see  for  himself  just  how  and 
where  such  astonishing  blundering  has  had 
its  origin ;  and  exactly  how  the  miserable 
examinees  have  muddled  up  the  ill-digested 
mass  of  facts  which  have  been  crammed  into 
them  from  these  compilations.  Such  a  com- 
parison will  show  that,  in  a  large  proportion 
of  cases,  the  veiv  words  of  the  textbooks 
have  only  been  sufficiently  distorted  or  mis- 
applied to  just  make  nonsense  of  the  answer. 
This,  then,  is  the  outcome  of  the  system  of 
cram  and  sham,  for  which  the  British  nation 
is  annually  called  upon  to  pay  such  an  ex- 
orbitant sum.  Even  did  the  cost  of  the 
staff  bear  some  reasonable  proportion  to 
that  of  the  actual  grant,  a  system  which 
encour^^d  such  a  form  of  scientific  educa- 
tion (BSaven  save  the  mark  I)  as  all  this 
indicates,  must  stand  self-condemned.  Mr. 
Mundella  may  flatter  Professor  Huxley, 
Professor  Huxley  may  flatter  Colonel 
Donelly,  and  the  gallant  Colonel  may 
"  pads  it  on  "  to  Mr.  Mundella  again ;  but 
the  day  must  come  when  all  this  sham  will 
be  found  out.  Then  will  an  indignant  public 
learn  that  all  these  examinations,  certiflcates, 
scholarships,  et  id  genus  omne,  are  but  an 
excuse,  cloak,  and  blind  for  the  maintenance 
of  an  enormous  horde  of  overpaid  hangers- 
on  and  parasites  at  Brompton  ;  and  that  if 
a  clean  sweep  were  made  to-night  of  the 
entire  party,  British  Science  could  not  fa^  to 
be  in  an  innnitely  sounder,  healthier,  and 
more  prosperous  condition  for  it. 


THE  BOILER  EXPLOSIONS  ACT. 

THE  Act  which  is  "  to  make  better  pro- 
vision for  inquiries  with  regard  to 
boiler  explosions,"  came  into  force  on  the 
12th  instant,  and  within  an  hour  of  its 
coming  into  operation  a  case  occurred  which 
will  show  how  the  Act  works  in  practice. 
The  term  "boiler,"  as  us-d  in  the  Act,  in- 
cludes any  closed  vessel  in  which  steam  is 


generated  or  water  or  other  liquid  is  boiled, 
or  any  vessel  into  which  steam  is  admitted ; 
but  the  Act  does  not  apply  to  boilers  lued 
exclusively  for  domestic  purposes,  or  to 
those  on  board  ship  or  used  in  mines,  or  on 
railways,  because,  except  in  the  case  of 
domestic  boilers,  special  provision  has  been 
made  for  inquiries  into  explosions  in  those 
classes  by  separate  Acts  of  Parliament. 
The  fact  that  the  Bill  was  about  to 
become  law  created  considerable  excitement, 
not  so  much  perhaps  amongst  boiler  owners 
as  amongst  boiler  insurance  and  inspecting 
companies.  As  our  readers  are  aware,  there 
are  rival  associations,  some  of  which  merely 
inspect  and  report  the  condition  of  boilers, 
while  others  inspect  and  insure  the  owners 
against  loss  by  explosion.  The  latter  class, 
it  will  be  imderstood,  stand  on  a  similar 
footing  to  fire-insurtince  companies;  it  is 
their  interest  to  receive  premiums  and  have 
as  few  losses  as  possible ;  but  it  is  not  un- 
likely that  in  their  desire  to  secure  premiums 
they  are  not  so  strict  in  their  requirements 
as  societies  which  merely  inspect  and  report 
to  the  owners  :  or,  if  as  strict,  the  work  of 
periodical  inspection  is  perhaps  often 
neglected,  the  expenses  being  heavy  and  the 
"risk"  slight,  when  spread  over  a  large 
number  of  boilers.  From  July,  1864,  to 
the  end  of  last  year,  the  number  of  boiler 
explosions  in  the  United  Kingdom  amounted 
to  865,  by  which  1 ,034  persons  were  killed,  and 
1,718  were  4njured  more  or  less  seriously. 
The  numbers  for  IsMt  year  were  respectively 
34,  40,  and  47,  figures  which  it  will  be  seen 
are  below  the  average  for  the  preceding  17 
years ;  but  still  far  too  high  to  be  contem- 
plated with  equanimity.  The  number  of 
explosions  during  the  pa»t  five  years  aver- 
aged 38*2  per  annum,  while  in  the  preceding 
five  it  was  58*2,  so  that  it  is  permissible  to 
hope  that  the  decline  was  due  jargely  to  the 
exertions  of  the  different  societies,  and  to 
the  greater  care  exercised  by  non-insuring 
owners.  So  long,  however,  as  steam-boilers 
are  used,  there  will  always  be  some  liability 
of  explosion ;  for  thous^h  the  boilers  them- 
selves may  be  safe,  it  is  impossible  to  entirely 
eliminate  the  element  of  carelessness.  Of 
the  34  explosions  which  happened  last  year 
no  fewer  than  10  are  attributed  to  negli- 
gence or  mismsnagement :  that  is  to  say, 
Siey  would-  not  have  occurred  if  ordinary 
care  and  skill  had  been  used  ;  but  many  of 
the  other  explosions  were  also  caused  by 
i^egligence  indirectly,  because  corrosion  and 
other  sources  of  disaster  were  allowed  to  go 
on  unheeded.  In  one  case,  it  may  be 
remembered,  16  persons  were  killed  and  11 
injured,  and  as  the  evidence  disclosed  gross 
negligence  on  the  part  of  the  owner,  he  was 
convicted  of  manslaughter  and  sentenced  to 
twelve  months*  imprisonment.  That  case  is 
exceptional  for  its  common-sense  verdict ; 
for  if  coroners*  juries  had  some  years  ago 
brought  in  verdicts  of  manslaughter,  or  at 
least,  something  different  to  "accidental 
death,"  Mr.  Hugh  Mason  would  not  have 
found  it  necessary  to  bring  in  his  Bill,  and 
would  scarcely  have  passed  it  if  he  had. 
The  provisions  of  the  new  Act,  which  it 
will  nave  been  seen  from  an  advertisement 
in  our  columns,  is  supplied  gratis  to  users 
of  steam-boilers,  are  peremptory  in  some 
of  the  sections ;  for  instance,  on  the 
occurrence  of  an  explosion  the  owner  or 
user  of  the  boiler  shall,  within  twenty- four 
hours,  send  notice  thereof  to  the  Board*  of 
Trade,  and  give  certain  particulars,  which 
are  set  forth  in  the  schedule,  under  a 
penalty  for  neglect  of  a  fine  not  exceeding 
£20.  On  receiving  the  report,  the  Board 
of  Tiademay  appoint  competent  engineers 
to  make  a  preliminary  inquiry,  or 
without  such  inquiry  they  may  institute 
a  formal  investigation,  which  is  to 
be  made  by  a  court  consisting  of  not 
»  than  two  commissioners  appointed 
by  the  Board  of  Trade.  This  court 
mil   have  all   the  powers   of  a  court  of 
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'  jazufietioQ,  and  in.  ad'iitioa  vill 
eathtsr  Ma  boij  or  m  tW  penoa  cf  it» 
ofioen  Lave  full  power  to  enttsr  and  iaaptct 
maj  place  or  baddiog  wlnoli  anean  likely 
to  throw  any  li^tt  on  tbe  cxplMioo.    The 
ooort  may  aho  smniMMts  and  eaanrine  any 
persooa  it  thinka  Deceaaary,  azkd  may  require 
aod  enforce  the  production  of  aD  boobs  and 
docamonts  it    consiiiers    important.      The 
court  win  adfainiater  oatlia,    and    require 
idtnettes  to  declare  the  trath  of  their  state- 
ineDts,  8Qch  witnessea    being  paid  on  the 
acale  usual  if  attendng  a  court  of  record ; 
but   the   ooort  may  order  the   costs   and 
expenses   of   the    preliminary    Inquiry   or 
of     the      formal      iuTestigation      to      be 
pail  by  the  person  summoned.    The  court 
making  a  formal  investigatioci  will  report 
fully  and  olearly  to  the  Board  of  Trade  the 
causo-j  of  the  explosion,  and  all  the  oircum- 
stinces  attending   the   same,  adding   any 
observfttioQS  which  it  may  deem  necessary 
on   the  evidence.     The    Board    of   Trade, 
whether  a  formal  investigation  or  merely  a 
preliminary  inquiry  is  made,  will  make  the 
report  public  in  such  manner  as  it  thinks 
tit.    The  two  commissioners  appointed  by 
the  Board  of  Trade  are  to  be  respectively 
a    competent    engineor    and    a    competeut 
lawyor,  and  one  of  them  is  to  be  president 
of   the    court.    The  notioe    of    the    boiler 
ox  plosion  is  to  be  given  in  the  terms  indi- 
cated   by    the     schedule,     one     item     of 
which  is    the    name  and    address   of  any 
society     or     association     by     whom     the 
boiler     w<i8    last     inspected    or    insured. 
It      will      be      noted      that,      with      the 
t^xc^'ption    of    the   penalty  f«-*r  not  giving 
notico,  no  tines  are  specified  by  the  Act,  but 
tbe  court  may  order  the  expense  of  the  in- 
v«j»ti>cation  to  ha  paid  '*  by  any  person  sum- 
moned before  it.'*     To  say  liie  least,  that 
i«  a  vory  large  power>  for  literally,  it  means 
that  the  court  may  order  anyone  to  pay  the 
*vi1)**nHon,     No  doubt  it  means,  as  will  be 
fouud  in  jjractico,  that;  the  court  wiU  order 
tilt?  owner,  or    the    person  intrusted   with 
th<'  h(jd(r,  to  ji'iy  the  cost  and  expenses :  and 
;tK  liVcn  that  will  not  clear  the  user  of  the 
\}0iU:r  from  the  clauses  of  the  Employers* 
I-rta*jiiity  Aijt,  an  ox  plosion  will  be  fouud  to 
be  a  rather  expfmiiivo  disastt^r — much  more 
<i(}ti\y  than    h^'vwal   repairs,    and  a  great 
ttutuy  insixwtions.     Added  to  the  loss  occa- 
si/Miod    by    <1  am  ages  to   the  premises,  and 
the  ImLility  to  conviction  for  manslaughter, 
tlicH"    provijiions    of     tho    Act    should    be 
naflic  "ut    to    prevent    wilful  carelessness; 
but  looWiDK  »t  tb<j  wording  of  the  Act,  it 
would    apjif^T  that   the    court   may  order 
«  hitjU-r-UiuUiT  to    piy   the    costs  i,of    an 
ir»v«*'1i Ration  if  any   (li^aster  occurs  which 
rjiu     b«i    cloarly    trac<jd     to    his    neglect. 
Tiio  working  of   the   Ac»i  will  be  watched 
vciy  cIoiKly,  esp<'cially    by   those   owners 
of  »*'Cond-hand  hoiUrs  who  do  not  insure, 
iMid    who,    for    r#»aMonJ    well    understood, 
fh'iMtifs  to  call  in  the  inspectors.    The  case 
fib(>vt)-m»ntionod   in  not  a  very  important 
one  ;  but  from  the  facts  alr^'ady  published 
it  i«  an  exampi  *  of  many  explosions  which, 
it  may  be  hojied,  will  not  oftt^n  occur  ^hen 
the   Act  bjcomoi   known.      The   boilcfr  in 
qiM^stion  exploded  at  Facit,  near  Eochdale, 
wa«  at    onc«    rf»port<»d    to    the    Board  of 
Trade,  and  Mr.  Traill  and  Mr.  Carlisle  were 
appoiutod  to  mike  tho  investigation.    The 
boiler  was  of  the  vertical  type,  4ft.  Sin.  in 
diamet'r,by  8ft  Gin.  in  height,  worked  at  a 
stated  prosHure  of  OOlb.    Tho  shell  tore  the 
bam- plate,  through  the  ring  scam  of  rivets, 
an 'I    after    soaring    up  to  a  considerable 
h-ijrht,  fell    at  a   distance  of    120   yards. 
Oth'-r   pieces    were    scattered  m   different 
(lirec'ioas,     the    smoke-tube    having   rent 
a<jro<H  at  the  root  of  the  flange  attaching  it 
to  th"  fire-box  crown,  at  which  part  it  was 

fro  »ved  to  a  depth  of  one-eighth  of  an  inch, 
u  Hiioh  a  case,  occinTing,  perhaps,  in  a 
b««y  neighbourhood,  it  is  clear  that  con- 
ild«  rable   damage  might   be   done  by  the 


flying  sheU,  to  buildings  as  well  as  to 
iadividiialj  ;  but  experience  teaches  that 
not  one  coroner's  jury  in  a  thousand  would 
htiag  in  any  ofther  verdict  thaik  ''accidental 
death,'*  which  is  tantamount  to  saying  that 
the  explosion  could  not  have  been  prevented. 
We  shall  see  what  report  the  court  makes 
to  the  Board  of  Trade  as  to  the  cause 
of  the  Facit  escplosion.  I^  may  not 
be  ea«y  to  diaoover,  but,  at  least,  we 
expect  some  reasonable  explanation  ; 
for  although  it  may  be  imx>os8ible  to  alto- 
gether prevent  boiler  explosions,  a  study  of 
their  history  reveals  the  fact  that  with  pro- 
per precautions  they  would  become  sensa- 
tions by  their  rarity.  That '*  insurance'' 
does  not  mean  proper  precautions  is  very 
clearly  shown  by  the  report  of  an  expert 
sent  down  by  the  Board  of  Trade  to  inquire 
into  the  Badcliffe  explosion  which  happened 
on  May  1st.  The  expert  was  Mr.  T.  J. 
Bichards,  who,  in  hia  report  to  the  Home 
Secretary,  writes:  '* Thus,  duringthe whole 
time  the  boiler  was  insured,  about  fifteen 
years,  no  thorough  examination  had  been 
made  to  ascertain  if  it  was  safe,  notwith- 
standing the  fact  that  during  the  last  five 
years  at  l«?ast  it  was  known  that  the  boiler 
was  subject  to  the  effects  of  dampness.*' 
**The  owners  of  the  boiler  cannot  be  ex- 
cused of  neglect,  in  omitting  to  give  the 
insurance  company  facilities  for  making  a 
thorough  examination ;  but,on  the  other  hand, 
although  the  insurance  company  were,  as 
shown  by  the  letters,  aware  of  the  damp 
state  of  the  flues,  we  find  no  intimation  to 
the  owner  that  any  further  delay  in  making 
a  thorough  examination  was  dangerous; 
but,  on  the  other  hand,  the  insurance  of  the 
boiler  was  continued."  Mr.  Bichards  says 
also,  **  there  appears  no  reason  to  regard 
the  case  of  the  BadoHffe  exploded  boiler  as 
an  isolated  one  ** — an  opinion  which  we  are 
afraid  is  unfortunately  correct.  In  this  case, 
three  men  were  killed,  and  the  coroner's 
jury  found  a  verdict  of  accidental  death ; 
appending  to  it,  however,  an  opinion  that 
compulsory  examination  of  steam-boilers 
once  a  year  by  c^^rtified  inspectors  should  be 
enforced  by  tne  Govemmpnt.  In  some  re- 
spect<9,  this  Badcliffe  explosion  is  unique, 
for  the  insurance  company  appear  to  have 
been  quite  aware  of  the  risk,  and  wrote 
letter  after  letter  to  the  owners,  and  at 
last,  when  the  latter  were  prepared 
for  a  thorough  examination,  the  com- 
pany's officers  could  not  attend,  as  the 
notice  was  insufficient.  A  few  months  after- 
wards the  explosion  happened.  Users  of 
boilers  ought  at  least  to  know  something  of 
them  and  of  their  defects  ;  but  it  is  perhaps 
excusable  if  a  busy  firm  puts  off  the  thorough 
''inspection**  when  they  find  the  company 
willing  to  continue  the  insurance.  They  are 
apt  at  least  to  think  that  there  is  no  serious 
danger,  and  work  their  boilers  until  some- 
thing goes  wrong,  which  too  frequently 
culminates  in  a  verdict  of  **  accidental " 
death.  It  is  probable  that,  but  for  more 
pressing  matters,  the  question  would  have 
been  taken  up  by  the  Government,  and 
something  larger  than  Mr.  Mason's  Bill 
would  have  been  passed.  As  it  is,  however, 
thtit  measure  will  help  to  make  both  users 
and  insurance  companies  cautious,  and 
should  any  explosion  unfortuT^ately  occur, 
the  reports  of  the  court  will  afford  valuable 
facts  upon  which  to  base  f uither  legislation. 


GRISCOUS  DTNAMO-MACHINE. 

Xf  7TI  have  previously  given  general  deecrip- 
W  tions  of  Grisoom's  little  dynaaifl- 
maohine,  whidh  ha9,  however,  haen  chiefly 
exhibited  as  a  motor  driving  sewing  •  ma* 
ohines,  lathes,  &o.  Same  improvements  have 
hem  recently  patented  in  this  countiy,  and  the 
d«Bcription8,  with  the  iUuBtrations,  will  afford 
usef al  information  to  those  who  wish  to  con- 
strnct  smaH  dyoamos  or  electric  motors.  The 
inveution  relates  to  improvements  in  armatures 


for  magneto-eleotrio  and  dynamo-eleetvie 
maohinee  and  motors,  aad  baa  esj^eoial  ntumm 
to  armatores  of  the  type  known  as  Siemens ;  bat 
it  is  applicable  to  the  poles  of  all  other  magnsta 
or  armatures.  It  oonsists  in  diriding  the  bi- 
polar extremities  of  suoh  armatures  into  two  or 
more  seotions  oonoentiie  with  each  other,  out  or 
mors  of  such  sections  being  at  suoh  a  distnoe 
as  to  utilise  the  magnetie  lines  of  f  oroe  which 
fill  the  space  between  the  two  polen  of  the  field- 
magnets,  whilst  the  other  seotioB  or  seotiona 
are  arranged  so  as  to  pass  in  oloee  proxifflitT  to 
tfav-poleeof  the  field-magneta,  and  tkoautfUw 
the  powerful  attraction  between  tbe  poles  of 
the  #rmataf»aad  magnet  aa  iha  one  afyioapbes 
tho  other. 
Tigs.  1  aad  fl  icpfsaeat  a  tfausfsne  ssslloa 


of  a  magneto- eleetrio  dynamo  or  eleetro- 
magnetic  aooature  and  a  field  -  niagint 
oonetzQoted  aooording  to  the  invention.  Befer- 
ring  to  Fig.  1,  A  Is  an  armature  of  the  befoM- 
mentioned  type  having  its  bi-polar  extremities 
dirided  into  two  or  more  seotioos  conoentrie 
with  each  other,  one  or  more  of  suoh  seotioni 
M  revolvinir  or  working  at  such  a  dintsnce 
within  the  field-magnetd  B  and  C  (see  Tig,  2} 
as  to  utilise  tbe  magnetio  lines  of  force  which 
are  generated  and  dSsseminated  in  the  megnetie 
field  or  space  between  the  two  poles  of  the  mag- 
nets. 

The  other  aeatioQ  or  seotioofl  P  before  rsCefied 
to,  are  longitodlaal  ribs  or  projections  oooeoii-' 
trio  with,  but  extending  or  protruding  above  or 
b^ond,  the  peripheries  of  the  other  sections  M, 
so  as  to  pass,  when  the  armatore  is  revcdriag, 
in  closer  proximiry  to  the  poles  of  the  field- 
magnets  B  and  0  than  do  the  seotions  M,  so  ss 
to  eoonomioally  utilise  the  lines  of  magnetio 
force  between  the  poles  of  the  field-mstn^et. 
Tbe  interior  surfaoes  of  the  field-magnets  B  snd 
C  are  formed  or  provided  with  projeotiog  ribs 
or  pieoee  annnged  so  as  joet  to  clear  the  pro- 
jections P  upon  the  aimatiire  A  when  it  is  le- 
volving.  In  this  manner  the  poles  are  caassd 
to  utilise  oertftin  magneto-  or  eleotro-indaotii^ 
inflaenoes  upon  the  extremely  dose  approsoh  of 
iron  to  iron,  while  the  polar  snrfaoes  are  ir- 
ranged  for  utilising  the  ioduoed  lines  of  force 
extendiag  across  the  magnetio  field  of  the  mag- 
nets B  and  C.  The  size  and  qaandty  of  wire 
coiled  on  the  armature  and  field-magnets  ob- 
yionsly  depend  on  the  dimensions  of  tbe  maobine 
to  a  oertaia  extent,  and  absolutely  on  tiie  rs- 
sistanoe,  &o.  The  beat  aiae  and  number  of  ooUs 
will  therefore  be  a  matter  of  oalcolfttioaaad 
experiment:  but  poaribljr  Pome  of  onrreadaffs 
can  give  the  resolts  of  practical  trials. 


ASTROHOUICAL   VOTES   FOR 
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The  Sun. 


h.  m.  a 

8  39  W19 

8  69  40-9: 

9  19  23  74 
9  39  6  51 
9  68  49  28 

10  18  32-OA 

10  38  g&'s  35  49I1O  38  14^1 

The  Method  of  finding  the  Sidereal  Ti^«J 
Mean  Noon  for  anv  other  SUtioa  wiU  be  fooaa 
on  p.  390  of  Vol.  'XXXIV.  The  n*n»lindioa- 
tions  of  Solar  Activity  are  now  both  penaaaan* 
and  ahondant. 
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Oooultatioas  of  (and  near  aK>»>aohes  to)  Placed  Stars  by  tbo  Kooii. 


Name  of 

1 

Disappear- 

Moon's 

Hi 

Angle 

from 

Vertex. 

Eeappear- 

Moon's 

hi 

Angle 

from 

Vertex. 

Star. 

ance. 

Limb. 

^^i 

anoe. 

Limb. 

^1^. 
^ 

h.   m. 

h.  m. 

2 

B.A.O.  8276 

6^ 

IS  33  p.m. 

Bright. 

41 

2 

^8  51  p.m. 

Dark 

\ 

322 

2 

22  Pisoiom 

6 

9.55     „ 

Bright. 

136 

93 

10  49     „ 

Dark 

271 

235 

9 

B.A.O.  1733 

H 

1  19  a.m. 

Brinht. 

107 

69 

2  13  a.m. 

Dark 

262 

222 

23 

B.A.O.  6954 

a 

10  60  p.m 

D<irk 

56 

86 

U139    „ 

Bright. 

32J 

354 

26 

B.A.G.  6668 

6 

t6  46    „ 

N.byW. 

190 

169 

28 

i?»  Oaprioomi 

^ 

4    7am. 

Dark 

53 

90 

j:4  35  a.m. 

Bright. 

352 

30 

29 

K  Aquaril 

6 

126     „ 

Bright. 

N.N.W. 

101 

116 

2  30    „ 

Dark 

313 

337 

29 

B  A.O.  8162 

^ 

t7  56  p.m. 

202 

165 

30 

16  Fifidam 

^ 

1  30  am. 

Bright. 

104 

111 

2  37  a.m 

Dark 

311 

330 

30 

XFUoium 

6 

t6  2l     „ 

aa.E. 

23 

69 

31 

61  Piscium 

6 

156     „ 

Bright. 

193 

194 

2  13  a.m. 

Dark 

220 

225 

t  Near  a^proaohes.     X  ^tar«  below  the  horizon.     §  btar  rising. 

The  Method  of  aseertaining  the  Looalloetant 
of  Tnusit  of  either  of  the  Stars  in  the  above 
List,  aa  also  that  of  determining  tha  Greenwich 
Hfoan  Time  of  itaMeridian  Passage  on  any  other 
night  in  Aoffast,  will  be  found  on  p.  392  of  our 
XXXIVih.  VdoBM. 


The  Moon. 
Enters  her  Last  Quarter  at  4h.  13  Om.  a^m.  on 
August  Oth,  and  is  New  at  9h.  lO'Om.  on  the 
night  of  the  13th.  She  will  enter  her  First 
Quarter  at  54*8  minutes  after  midnight  on  the 
.  2lst,  and  be  Full  at  9h.  186m.  p.m.  on  the  28ih. 
High  tides  may  be  looked  for  about  the  29th. 


Day  of 

Moon's  Age 

Souths. 

Month. 

at  Neon. 

Days. 

h.    m. 

1 

17-2 

1    20-7  a.m. 

6 

22-2 

6    48  0  „ 

11 

27-2 

10      9-3   „ 

16 

2-6 

1     480  p.m. 

21 

76 

5     30-6   „ 

26 

12-6 

10  7-2 ;, 

31 

17-6 

1    49-9  a,m. 

The  Moon  will  be  in  oonjunction  with  Saturn 
at  2  a.m.  on  the  7th ;  with  Jupiter  at  6  am.  on 
the  9ih ;  with  Meroury  at  midnight  on  the  13th  ; 
with  Mars  at  6  a.m.  on  the  17th;  and  with 
Venus  at  10  o'clock  on  the  same  ni^^ht. 

Mercnry 
Is  a  Morning  Star  during  rather  more  than  the 
first  third  of  the  month ;  but  comes  into  superior 
opnjunotion  with  the  Sim  at  midnight  on  August 
14th,  after  whioh  he  becomes  aa  Erening  Star. 
He  is  too  close  to  the  Sun  to  be  satisfaotoxily 
observed,  is  nearly  round,  and  his  diameter  yaries 
very  little  from  5"  daring  the  entire  month. 


■Sfl 

II 

Bight 

Ascension. 

h.    m. 

1 

7    47-6 

6 

8    29-1 

11 

9     11-4 

16 

9     51-8 

21 

10    289 

26 

11       2-8 

31 

11     33-9 

DecUnation 
North. 


21 
20 
17 
14 
11 
•  7 
3 


37-4 
19-1 
58-1 
50-2 
14-6 
26-5 
36  2 


Souths. 


h.  m. 

11  7  7  a.m. 
11  29-5  „ 
11  521  „ 
0  i2G  p.m. 
0  300  „ 
0  441  „ 
0  55-5     ,. 


Starting  thus  from  the  confines  of  Gemini  and 
Cancer,  Mercury  will  cross  the  latter  constella- 
tion and  the  greater  part  of  Leo.  He  will  be 
a  little  south  of  7  Canori  on  the  6th,  and 
south  of  Regulus  on  the  evening  of  the  17th. 
He  will  le  in  conjunction  with  Uranus  at  8  p.m. 
on  the  28th. 

Vemue 
Is  an  Evening  Star  during  the  whole  of  August, 
and  is  beoomiog  an  interesting  telescopic  objeot. 
Her  angular  diameter  increases  from  14*8"  on  the 
1st  to  19"  by  the  31st.  She  is  stiU  slightly 
gibbous,  and  will  not  be  dichotomised  (or 
present  the  appearance  of  a  half  moon)  until 
next  month. 


Bight 
Ascension. 

Declination 

Souths. 

QS 

h.   m. 

0     » 

h.    m. 

1 

11    20-6 

5  130  N". 

2  40-lp.m, 

6 

11    41-3 

.  2  41-6   „ 

2  4M     „ 

11 

12      1-8 

0     8  4   ., 
2  26-2  S. 

2  41-9    „ 

U 

12    221 

2  42-6    „ 

21 

12    42*3 

4  67-9   „ 

2  430    „ 

26 

13      2-3 

7  28-6   „ 

2  43-4    ., 

31 

13    22-4 

9  66-6  „ 

2  43-7    .,. 

Thus  Venus  tra'v^  from  Leo  into  Virgo.  She 
wiU  be  about  1^^  South  of  ti  Virginis  on  the 
14th,  and  rather  more  than  I*'  North  of  Spioa 
Virginis  on  the  80th.  She  will  be  in  oonjune- 
tion  with  Mars  (only  6'  North  oi  that  planet)  at 
11  a.m.  on  the  2nd. 

Hare 
Has  left  us  until  1883. 

Jupiter 
Will  scarcely  be  visible,  for  the  purpose  of  the 
ordinary  observer,  until  next  month. 

Saturn 
Is  a  Morning  Star,  but  he  rises  soon  after  11 
p.m.  at  the  beginning  of  August,  and  between 

9  and  10  o*  clock  at  night  towards  the  end  of  the 
month,  so  we  resume  our  Ephemeris  of  him. 
He  will  be  in  quadrature  with  the  Sun  at 

10  p.m.  on  the  I8th.  His  angular  diameter 
increases  from  16 '8"  to  16 '8"  between  the  1st 
and  the  31st.  No  sensible  change  in  the  opening 
of  his  rings  will  be  noted  since  he  disappeared 
in  the  Sun's  rays  in  Fsbruary. 


1 
6 
11 
16 
21 
26 
31 


Bight 
Ascension. 


h.  m. 

3  32-6 

3  33-8 

3  34-8 

3  35-8 

3  36-6 

3  371 

3  37-4 


Declination 
North. 


16 
16 
17 
17 
17 
17 
17 


63-8 
67-2 
0-0 
21 
3-7 
4-6 
4-0 


Souths. 


m. 

53*4  a.m. 
360  „ 
16-4 
57-6 
38-7 
19-6 
03 


i> 


The  very  short  path  of  Sit  urn  this  month  lies 
wholly  in  that  blank  region  in  Taurus  to  the 
south  and  sUghtly  to  the  wetkt  of  the  Pleiades. 

XTranus, 
Like  Mars,  has  departed  imtil  next  year. 

Neptune 
Is  in  quadrature  with  the  Sun  at  3  p.m.  on  the 
1 1th ;  but  it  will  be  useless  for  us  to  famish  any 
Ephemeris  of  him  until  October. 

Shooting  Stars 

Are  more  numerous  this  month.  We  need 
scarcely  remind  the  student  of  the  flower  of 
August  10th,  whioh  has  been  known  from  re 
mote  antiquity.  Medicevally,  ther  Irish  Boman 
CAthoUos  dettignated  the  meteorites  *<  St. 
Laurence's  Tears."  They  are  now  somewhat 
more  scientifically  called  tne  Perseids,  from  tiieir 
apparent  radiation  from  a  point  in  the  constel 
lation  Perseus,  and  have  been  shown  by  Sobia- 
parelli  to  be  connected  with  (or  to  fill  the  orbii 
of)  a  brilliant  Oomet  which  ap|>eared  in  1862 
Watch  should  be  kept  on  the  nights  from  the 
9th  to  the  11th  inclusive. 

Southing  of 
Stare  on  the 

Souths, 
m.      s. 
48    6*65  p.m. 
12  26-91     „ 
51  24-68    „  ' 
18  23-03    „ 
3  18*33    „ 
29  43-18    „ 
66  32-67    „ 
33  48-24    „ 
66  21*69    .. 


Qreenwieh     Mean    Time    of 
Nine  of  the  Prinolpal  Fixed 
Night  of  August  1st,  1882. 

Star  h. 

a  Ophiuohi  . .         . .         . .     8 

7Draooni» 9 

Vega  9 

2:AquiL©  10 

Altair  11 

a*  Gapsioomi 11 

«Oygni  11 

aCephfii  12 

cPegaei  12 


THE   OBfiAN:  A  COKPBEHEHSIVE 
TEEATISE  ON  ITS  MANUFACTURE, 
PEOCUBAL,  AND  LOSOMENT.* 
.    By  JoH»  WAoaost  WuofAir, 

A$»ociak  of  tke  OoUeg«  <tf  Orgamtth  LnOm, 

A  FEW  Bemarkt  must  now  be  made  on  the 
Advantages  and  Defects  of  the  eight  fore- 
going points  of  diff exeiuM  between  the  preaent 
and  the  first  Treatment  given. 

Difference  1  (this  and  the  two  whioh  follow  it 
are  sti^edat  m,ante,  Istpvag.)  The  AdvmUige* 
of  this  are  that  lees  Workmanship  is  involved ; 
and  ^at  for  the  Great-Organ  a  Backfall  can 
be  employed  instead  of  two  Squares,  without 
necessitating  the  front- ward  and  so  less  aooes«ible 
pobit  of  thePallett-Pulls  (see  I,  ante,  3rd  pvcag.) 

The  Disadvantage  is  that  the  Pl^ttis  brought 
closer  to  the  Pipes.  In  the  present  In8trum«(^t, 
however,  the  Manual  Soundboards  are  kept  well 
up, — viz.,  at  6(t.  above  the  Platform- top, 
measuring  to  the  under- face  of  the  Wind- chest 
beneath  the  Soundboard  (see  43,  k),  [By  this  it 
is  not  meant  that  the  Faringdon  Organ  was 
faulty  in  such  respect ;  for,  confined  as  was  the 
height  In  that  case  (see  /,  ante,  4^  pszagOf  ^^ 
corresponding  dimension  was  made  only  2in. 
under  the  sara  6ft.] 

Difference  2.  This  may  be  regarded  as  an 
unmixed  Advantage, 

Difference  3.  This,  though  still  leaving  the 
Pipe  Order  of  the  Swell  Org.  defective  (see  q^ 
next,  2nd  parag.),  may  yet  be  looked  upon  as 
an  ahtoluU  impnwement ;  for  the  &w$XL  Tone  is — 
as  will  j  ost  have  been  seen — now  less  ohstruoted, 
the  Oonveyanoing  to  the  Front  Pipes  is  at  least 
not  more  extended  than  it  was  braoie,  and  the 
•'  Wiiole"  BoUer-Bos]^  rendered  necessary 
partly  outs  off  the  Pallett-Plaok  from  the  player*  s 
touch  (see  /,  ante,  3rd  parag.).  As  oocneoted 
with  this  last  point,  it  may  be  just  mentioned 
that  the  Manual  Palletts  in  the  present  Instru- 
ment are  of  the  £oat  (Flexible-Face)  kind ;  but  that 
such  Type  affords  no  palpable  relief  until  a 
[Soundboard]  Groove  is  reached  which  is  of  a 
oartain  sufficient  width  :  see  fully  on  this  matter 
in  Department  Windchest. 

Difference  4  (this  and  the  four  w)uoh  follow 
it  are  stated  at  m,  ante,  2nd  parag.).  The 
Advantages  of  this  are; — that  less  workman- 
ship is  involved  in  the  Backfalls  and  their  Beam ; 
that  the  two  Boller-Boacds  can  be  of  exactly  the 
same  Sett  and  Make ;  that  it  becomes  practicable 
to  employ  the  Wire-driven  Form  of  Coupler 
Man.-to-Man.  (see  again  m,  ante,  2nd  parag.)* 
— whioh  Form  is,  on  the  whole,  superior  to  that 
neceisitated  in  Nioholaon's  loBtrument  (bee  next 
parag.  but  one) ;  and  that  a  Clear  Coupler  (^ee 
r,  next,  2nd  parag.,  and  en)  is  rendered  po^nible, 
because  the  keeping  of  the  Great- Org.  Buckfalls 
parallel  will  ^ow  the  Great- to- Ped.  Stickers' 
being  Wired  into  them,  [In  thJis  last  case  the 
Backfalls  of  the  said  Great- to-Ped.  will  be  a 
litUe  extended  at  their  rear  ends,  and  the  said 
Stickers— carried  by  such  ends— will  run  straii^ht 
'  up  between  the  Noses  of  the  Squares  whioh  rest  on 
the  Swell  Key  Taiis,-HBUch  Stickers  being  set  at 
the  areal  point  which  would  other  «^i«e  be  occu- 
pied by  the  Driving- Wire  of  the  Man.-to-Man. 
Coupler  (see  m,  ante,  2nd  parag.,  Diff.  5),  buoh 
Coupler  being,  of  course,  now  compelled  to  be  of 
some  form  which  is  placed  between  the  two 
Manuals.  (Still,  however,  there  will  exist  the  ob- 
struction afforded  by  the  feet  of  the  Great-Org. 
Stickers ;  see  on  this  point  Sktqqqq,  next,  4th 
parag.)] 

The  Disadvantages  of  Diff.  4  are ;  that  a  second 
Wliole  Boiler- board  becomes  inevitable;  and 
that,  owbig  to  the  Keys  of  one  Manual  having 
been  Skewed  out  of  ag^reement  with  those  of  the 
odier,  it  is  neoessavy  to  employ  a  oeoondSkew  iu 
one  of  the  £[ey- AeUons,  in  order  to  restore  such 
agteement.  If  this  last  be  not  done,  then  the 
advaaftage  is  saerifioed  of  having  bcMth  of  the 
Manjoal  BiHier«bosids  set-oat  and  made  just 
alike. 

•  All  lights  nserred. 
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The  chitt  Advantages  of  tldi 

WiM-drina  Form  of  Ooopler  Man.-to»Kan. 
•r«;-lbAl  Frl^on  it  lMae&ed»--that  at  the 
aUokwr-Blook  hafing  of  oonne  departed  olonff 
wiUi  Ihe  UiWr  iteelf ;  that  there  &  leea  chaiuS 
of  an  ttahiddtA  SouQdiog  through  the  warpiog 
of  aBaokfaUor  aStioker;  that  the  aheenee^ 
the  Stioher-Blook  jnet  mentioiMd  laYoura  the 
iBktBgovtof  saoh  Btioker  itielf ;  that  there  is 
aOBOoeedtvhtt  Skewing  either  the  Key,  oranj 
portion  of  the  Aetion  of  it  or  of  Ooopler ;  that  a 
eUghtljehorterOoapling-BAokfallBufflQes;  and 
that  the  Front  Begulation  of  eiioh  Oonpler  be- 
QOOMt  qnite  praotioahle  without  emplojing  aaj 
•peoial  tool»  or,  with  a  simple  Modifioatioa  to  ba 
modj  (at  p,  next.  4th  parag,)  deeoribed, 
qnite  f^raotioable  without  a  Tool  at  all,*and 


that  the  difficulty  aa  regards  the  Inside  Begu* 
lation  of  the  Great- Org. -Kejs  which  was  ex- 


with  using  bat  one  hand. 

The  chief  l>%-4fmnlM$4%  of  tlOs  Form  of 
MaauaUto-lCanual  Coupler  are;— that Beten- 
ttoii  of  ite  Begulatiott  beoomee  impraotioable  on 
tke  taking  of  its  ICeohanism  apart  (such  Beten« 
tiott,  howerer,  being  jw/Zy  secured  when  tiie 
K9i^fic«UUm  just  spoken  of  is  empToyed,— see  p, 
■exi,  Tih  pamg.),  because  the  JDnring  Wires 
eannoi  wwl  ba  Kanber*marked ;  thii  such 
taking  apart  Is  itself  rendered  mora  diffioult 
(thengk  iMia  again  tha  said  Hodifioatiai  assists, 
— «se^,  Mxl,  6th  parag.);  thai  a  Begulating 
B«lto«  ea  tlie  Qnat-Oig.  Stioker  iSp  will» 
wbon  ttsedy  boI  oalj  disturb  the  BegiUation  of 
.the  preaaat  Ooupler,  but  may,  by  deiitroyingtke 
iatenhaagsabUity  of  suoh  Stickers,  still  further 
injure  its  BelsBtion  of  Begnlation  Just  sUted, 
(it  is  quite  tnM  tbat  ikeu  Suokere  oan  be  easily 
mmmUrwd^  but  this  obfionsly  will  inrolTe  more 
labour,  in  reapeet  of  sucb  numbering,  and  of  the 
eare  sniuisad  to  avoid  inserting  a  Sticker  into 
its  wroag  plaee) ;  that  this  Form  of  Ooupler 
eanot  be  ased  with  Fanned  Backfalls;  tiiat 
the  Skaw  d  tfia  Ooi^Ung  Backfall  is  of  an 
aPMMMtew  SBMWini^  I  <i  that  of  a  fraetum  leu 
that  the  Half  SanitQnal  Key-taU  distance,  be- 
eawesMh  Wash  fall  oommenosa  at  a  Uttleway 
along  Oft  sfta  of  the  fines  of  two  Actions  that 
an  eoftvesgiag  to  ofte  same  point ;  and  that  the 
flSEtra  wwtmaaahip  of  the  DHre  and  its  two 
BotUMa  win  preb^^  slightly  orerbalance  the 
gain  byabolilioft  of  the  luook  on  front  Stioker 
and  Buttoft  on  vsar  Sticker. 


[It  win  be  noted  that  aU  these  objections  are 
lote  or  lest  trivial;— in  paztioular,  the  Begula- 
ioft  at  die  Greai-C^rgan  Stioker  wiU  diiedttT  be 
to  be  unwise   under  the  present — which 


aasy  be  legaided  as  alaioat  a  JVotsm;— Arrange- 
sent;  and  Iknaed  Backfalls  are  not  generally 
to  be  xeeammsndad  unless  Space  is  really  re- 
strieted  (see  at/,  ante,  3id  parag.).] 

Diloeoee  9.  Here  aljo  we  may  consider  that 
we  nTW  have  nothing  but  AdvanUge^^^B  fol- 
Iowa :— Ihe  shortening  ol  the  Stioker  slightly 
lighfesBsthe  Key-Aetion,  besideB  giringprao- 
ttoafly  BMsa  vertical  zoom  for  ttie  [wnole] 
BoUer-bomdafftfaa  aaaM  Hanual  (ace  at  m  m  a, 
next,  Srd  pirag.).  Tbe  absence  of  the  Drivings 
Block  from  the  Siieker  has  already  been  seen  to 
iaeilttate  the  BetDoral  of  the  latter.  The 
widening  of  such  Stidcers  at  the  point  of  their 
passingthroagh  the  higher  Manual  (the  absence 
of  the  l>AviBg-Block  ooTiously  rendering  such 
a  wiirniafl  n— rPMSsry  at  the  upper  part  of  the 
oilier  ol  those  little  things  which 
eomplete  mastery  of  his  Fro- 
I  (hesaaae  at  A,  ante,  5th  and  7th  paraga.): 
«ad  the  tifiKagadditieoal  length  of  the  Notch- 
ifig  in  the  Key  aide  does  not  inTolve  any  pal- 
pMrle  inerease  of  workmanship,  and  is  not  in 
Mcb  a  difeetion  aa  to  weaken  the  Key  body. 
Tbe  abseoee  of  the  Begulating  Button  £rom  the 
Gnat  Org.  Stacker,  which  at  first  thought 
aMMaca  to  be  a  defect,  is  really  an  evidence  of 
the  very  gtaatest  aagadty ;  for  any  Regulation 
aaade  atthatopof  this  Sticker  has  already  bean 
shown  to  disturbthe  Begulatioft  of  the  neesftt 
form  of  Manaal-to-Maoual  Oonpler,  and  it  has 
bt^o  also  seen  that  such  disrarbanee  will  be 
aggravated  il  mch  Stickers,  which  inevitably 
b«^MBe,  in.  use.  of  aon-uniform  virtual  length, 
do  get  iatercbaaged  in  their  positions.  K^ 
ssMbW  also  that  the  Front  Beguladon  of  the 
^</V  M«oaal  is  ainady  almost  sure  to  be 
90u.r.hi^  {«M  f,  naOi,  2nd  ptrag,);  and  this 
Uij;.r  'n,  aftd  woiik  Keyboard  therelore  having 
t*  »^  It^iyalatad  from  th«>  Inside  of  the  Orgsn,  it 
U  i'iX  «^  w«'l  tha^  the  Oreat  Org.  Key-board 
lix..  •.^  r/t  B^guJated  at  the  same  time ;— for  the 
t«''>  U  M.aaU  are  alawMt  certain  to  rtquire  such 
AdiaHsMSt  together.    And  yet  agato,  obsenre 


hibited  in  the  Faringdon  Organ  is  not  exiitent 
in  the  present  Instrument.  Yet  once  more, — 
the  samg  of  the  Screw  and  Button  is  a  con- 
sideration, and  so  is  the  avoidance  of  the 
trouble  of  numberiog  tha[Great-Org.]  Stickers, 
and  of  observing  such  numbering  in  putting 
latter  in  place.  In  this  conneetion  note  aleo  that 
the  provision  of  a  Clear  Ooupler,  as  just  indi- 
cated (at  m,  ante,  8th  parag.),  will  obvioudy 
deinand  that  the  Wire  at  top  of  the  present 
9tiokdr  be  a  smooth,  and  therefore  a&  un- 
Tapped,  one. 

Biflerenee  7.  This»  though  so  essentially  good 
in  itself,  as  allowing  the  easy  removal  of  the 
Swell  Org.  Keys  (see  89,  e),  is  not,  in  the 
Hoddesdon  Organ,  an  unalloyed  rtdvantage, 
because,  while  the  want  of  Fartioipation  of  the 
Coupling  Swell  to  Great  is  there  retained,  the 
FarBcipation  of  the  OoupUng  Swell  to  Fedale  is 
tmyked  (aeaherefor  how  to  be  recovered, —ref. 
p.  next,  drd«  parag,).  These  is  also  a  dooiease 
in  the  amroziinatma  to  Key-length  Uniformity 
(see  89,  ^ :  but  this  is  a  oomparativefy  trifling 
matter. 

DifleorenoeS.  The  Advantage*  of  this  have 
already  been  seen  to  consist  of  a  iiimi>iitiAn  in 
the  ehaaoee  of  an  unbidden  sounding  of  the 
Instrument,  and  theuToidanoe  of  any  poesibtlity 
of  the  Great*  Org.  Key's  being  fort^ifUd  m  its 
actuations  by  the  Pedals. 

The  DitadvatUages  are ;  that  snob  a  pout  of  the 
Square-Nose  is  not  favourable  to  its  aooess, 
should  its  treatment  for  Begulatien  be  desired ; 
and  that  either  tbe  Baokf  aU  tn*  the  K^  of  the 
Great- Organ  becomes  lengthened,  because  there 
is  now  more  overlap  of  the  one  by  the  otiier. 

-  ]!•  We  must  now  definitelj  indicate  tlie  actual 
blemishes  exhibited  in  the  Hoddesdon  MVn^iil 
Treatment.  Thoee  points  which  are  matters  of 
General  Arrangement,— via.,  Differences  1,  2, 
and  3,  have  already  been  considered  ia  D«tul 
(at  m  ante,  parag.  4  and  on),  and  will  be  vir- 
tually summarised  in  the  succeeding  Treatment 
No.  4  (at  q,  next,  1st.  and  2ad.  parags.). 

Among  tile  I>{fereneet  4,  5.  6.  7,  and  8  we  find 
existent  the  following  five  real  Defects  : — 

1 :  Nan  Participation  of  the  SweU-Org.  Key 
in  its  Coupling  either  to  the  Cheat  or  the  Fedale 
Section  (see  »,  ante,  1 1th  parag.) 

2  :  Impracticability,  unthomt  the  ^Modification 
mentiottcd,  (dea.  at  p.  next,  4th  parag.),  of 
Begulating  the  Coupler  Swell  to  Great  without 
at  the  aame  time  employing  something  to  pre- 
vent the  turning  round  of  the  Wire  ;bT  i^ioh 
such  operation  is  ^^erformed  (see  m,  ante,  10th 
parajg^).  This  is  sometimes  Tsry  incon- 
venient. 

3:  XmpoesibiHty  of  Bemoving  the  Backfalls 
of  this  last-named  Courier  without  first  taking 
out  aH  their  said  [Driving]  Wires  (see  m,  ante, 
11th.  parag.)  This  point,  however,  is  not  of 
very  great  moment. 

4  :  Certainty  th»t,  in  the  act  of  such  taking 
out  of  Coupler  Wire#,  their  adjustment  to 
Begnlation  will  be  destroyed,  (see  again  at  m, 
ante,  11th  parag.). 

6:  The  Skewing  of  one  of  the  Manuals.  This 
ii  here  objectionable  because  tbe  Pipe-Order 
and  the  Soundboard  length  are  alike  in  the  two 
Manual  Smions ;  and  it  therefore  becomes  de- 
sirable to  avail  oneself  of  the  opportunity  so 
afforded  for  making  ooe  Set-out  serve  fbr  both 
of  their  Boiler- boards^  and  so  simplifying  the 
labour ;  and  this  inits  turn  calls  for  oorreepond- 
enoe  as  regards  right  and  left  in  the  TaUs  of  the 
two  Manuals  (see  p,  next,  8th  parag.)  And 
here,  remember,  thsire  exists  no  Or  jsaing  of  the 
Ksnaal  Aotkms  to  furnish  a  reason  for  such 
Skewing  of  the  Keys.  See,  however,  at  this 
point,  iniat  is  said  (at  9,  next,  2ud  parag.)  with 
reference  to  the  fenermi  undesirableaem  of  having 
both  of  tbe  present  Sections  planted  in  one  aame 
Fipe-Order. 

The  abeenee  of  Front  Begnlation  for  the  S  veil 
Manual  of  course  continues  in  the  present  Treat- 
ment. See  for  this  at  y,  ante,  2nd  parag. ;  and 
for  the  obtaining  of  it  at  A,  ante,  9th  parag. 
and  on. 

As  a  StHmnarf  of  this  No.  3  Treatment  we 
may  say  that  it  is  oertainly,  on  the  whole,  a  very 
exoeDent  one^  and  that  the  five  points  j  net  stated 
are,  all  of  theBy  (rfonly  inferior  importance ;  but 


that  they  stOl  are  of  suiBcient  weight  to  readw 
it  unadTlsable  to  ever  copy  the  Dei^^  in  Its  un- 
altered entirety.  For  the  Corrections  of  the 
same  we  proceed  now  to  the  next  Treatment, 

0.  [See,  however,  first  with  respect  to  the 
Coupler  Swell  to  Great  being  made  of  the  Fart 
kind  (ref.  gqqq,  next,  Ist  paraff.  and  on),»whst 
is  there  said  applying  equally  in  the  prssmt 

case.] 

p.  No.  4  Treatenont-^ThiB  consiets,  as jost in- 
timated, in  the  Oorreotioa  of  the  liveBsAwts 

last  stated. 

The  Arrangement  and  Structure  of  the  Oigsa 
itself  are  assumed  to  be  exactly  as  in  the  pis- 
oeding  Treatment  No.  3, — as  shown  in  the 
Ditferenoes  1^  2,  and  3  (given  at  m,  ants,  lit 
parag.). 

Defeot  No.  1  (sUted  at  11,  ante,  3rd  parag.). 
This  ia  cured  exsctly  as  before,— vis.,  ij 
Forking  the  Tails  of  the  Swell- Org.  Kevs,  sod 
inserting  into  tham  the  Noses  of  Uieir  A^ion- 
Squarsa  (see  89,  0),  the  Stickers  of  the  Oomilsr 
SweU-to-FedaU  of  ooarsa  remaining  Wired  uto 
such  Squares  (jme  89,  p). 

Defect   No.    2    (stated    at    a,    ante,   4tk 
parag.).      The    present    writer's    device  lor 
obviating  this  defect— and  at  the  aame  tisM 
gettbgrid  of  tbe  two  following  ones  (ststsd 
at  a,  ante,  6th  and  6th parage.}— conaists  einplf 
in   forming  the   fewer   end  of  tbe  Cot^Uag 
Wiveinto  a  loagish  square  Loop  or  Stirrup,  for 
carrying  the  Coupling- Baekfall  None  within  it 
(instead  of  treating  such  Wire  as  is  deeoribsd  st 
m,  ante,  2nd  parag.  Dlfferenoe  5).    Ihe  deer 
iimer  [boriaontal]  width   of  this  Jftm^Stkrwp 
wiH  be  ^in.,  and  its  clear  inner  hel^  not  Isai 
than    lin.    The   Foz«-Nose    of   ^be  Coupling 
Backfall  will  be  left,  in   tiie  first  pneem  of 
making,  at  tbe  verticsl  width  of  not  Ism  tiban 
Jio. ;  and  will,  at  its  proper  Driving  point, 
receive  (instead  of  a  Fieroing)  a  veftiiHi  M, 
extending  from  its  under  edge  to  wi^i  shout 
Mn.  of  Its   upper   edge,    rtlie   pssit  of  ths 
Fulcrum  center  of  this  Backfall  will  of  eoum  be 
made  to  correspond  with  such  top  finish  0!  Uie 
Cut,  so  that  the  Stirrup  contact  will  propedy 
cross  the  line  of  Centers;  see  for  this  ia  J>^<- 
moHtt  CouFLDfo-Aonoir  and  Kn«Aonav.)   Into 
the  said  Out  will  be  hitched  the  bottompostkm 
of  the  Nose-Stirmp,  and  ttw  Ooaslmg^Wire  will 
thus,  when  in  action,  do  its  wou  (ss  usual)  bj 
lifting  the  Coupling-Backfall  Noee,  and,  whn 
out  of  action,  be  free  to  ride  up  and  down  inside 
the  Cot,— of  course  without  bemgahle  to  relesse 
itself  from  the  latter.    The  width  of  the  Out 
should  be  suoh,    that   when   it   is  lined  with 
suitable  Cloth,  the  actual  ppaoe  existentwill  jait 
accommodate  the  Wire  (No.  16)  of  the  Stiirsp, 
while  yet  allowing   to   sudi    Wire  a  peileet 
freedom  for  the  ridmg  just  spoken  of.    Ineosid 
Cloth  will  be  cut  to  almoet  the  fall  width  of 
^in. :  and  the  fore  Noee  of  the  Backfall  should 
be  thinned  to  only  a  trifie  over  ^in.,  so  that  the 
edges  of  the  Cloth  will  be  slightly  pr^ftttmt, 
and  thus  keep  the  Stirrup  from  actiuJIytonchiDg 
the   sides    of    the    Noee.    If   prelened,   the 
latter    may   be   also   tlope-cut  away  on  eaok 
aide    of    tbe    Cot     proper,     so    as    to   pre- 
vent its  end  of  the  [CauplingJ  BaokfsQ  frosi 
being  too  heavy. 

(7b  ie  eoHtimi^,) 


mPBOYEKEHTS     IV     THS    OTTO 

OAs-EHomrs. 

SOKB  improvements  in  the  Otto  Gas-SsgiBe 
have  been  vecently  patented  by  Mr.  F.  W . 
Croealey  and  Mr.  H.  F.  Holt,  of  Xaaobeiter 
(5469,  1881),  tbe  value  of  whioh  are  fairly  shown 
by  the  diagram  annexed.    The  iaventioarelatei 


to  modifications  in  the  construction  aad  amags* 
mf  nt  of  the  well-  known  Otto-Grosilej  gsS'^g^' 
by  means  of  whidi  during  one  complete  renils- 
tion  of  the  engine  the  oombustaoa  ol  te  ohsrg*. 


July  28,  1883. 
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the  ezpnlaum  or  withdmwal  of  the  prodooto  of 
oombnationy  and  the  intioduotion  and  oomjires- 
sion  of  a  fresh  charge  of  air  and  gas  are  effected. 
The  inrention  aUo  ooniiBte  of  an  apparatna  for 
reffnlating  the  supply  of  the  oombnstible.  An 
exhaust  pump  or  cylinder  E  is  placed  at  a 
suitable  angle  in  the  bed  of  the  engine,  and  is 
worked  in  the  usual  manner  by  a  connecting  rod 
ttud  piston  driven  by  the  orank-shaft.  The  cy- 
linder has  at  the  side  a  port  goTemed  by  yalves 
(not  shown  in  the  Fig.),  worked  by  the  usual 
arrangement,  which  are  to  propcrtioned  and 
mored  that  as  the  piston  approaohee  the  eom- 
pletion  of  its  outatroke,  the  cylinder  is  put  into 
oommunioation  with  the  yacuum  chamber  V, 
which  is  just  being  rapidly  exhausted  by  the 
quick  movement  of  the  piston  in  the  ezhaufit 
pomp  E.  Simultaneously  with  this  withdrawal 
of  the  products  of  combustion,  just  as  the  piston 
is  finishing  its  outstroke,  the  gu  Snd  air  supply 
▼alves  admit  a  fresh  charge  at  the  other  end  of 
the  qylinder,  which,  as  it  were^  foUow  up  the 
outgdng  products  of  combuiition,  and  fill  the 
cylinder  with  a  fresh  charge.  The  ports  next 
being  dosed,  the  piston  makes  its  instroke  and 
oompresses  the  charge,  which  is  then  fired  in  the 
usual  way,  and  another  outstroke  is  made. 
There  is  thus  an  explosion  for  every  oucstroke  ^ 
the  piston.  The  supply  of  gas  is  regulated  by 
means  of  a  cam  aetuatlng  a  tappet  on  a  lever 
oonneoted  to  the  governor,  and  also  to  the  supply 
▼alve.  The  drawing  shows  the  principal  feature 
of  the  invention,  the  base  acting  as  a  water 
tank  in  oonneotion  with  the  oasing  around  the 
qylinder. 


LATHE  WITH  DOTTBLB-HEADS  FOR 
SUDINO  TWO  SHAFTS  AT  ONCE 
^£  give  an  illustration  of  a  lathe,  made  by 
the  Britannia  Company  of  Colchester^ 


w 


acquiiB  through  repeated  hsatiogs  during  their 
manufacture,  an  unseemly  brown  or  brownish 
black  colour,  caused  by  toe  oxide  of  copper,  to 
remove  which  they  are  boiled  or  pickled  in  very 
dilute  sulphuric  or  hydrochloric  add,  according 
to  the  colour  they  are  to  have.  If  we  have  an 
alley  containing  only  gold  and  copper,  either  stil* 
phimo  or  hydrochloric  add  is  employed,  for  gold 
is  DOtattaoked  by  dther  of  them,  while  the  elide 
of  eopper  dissolves  so  easily  that  after  the  pickling 
the  articles  have  the  colour  of  pure  gold,  for  the 
surface  is  covered  with  a  thin  film  of  gold.  If  the 
alloy  conairts  solely  of  gold  and  silver,  the  liquid 
employed  is  nitric  acid,  and  the  articles  are  leu  in 
it  a  very  short  time;  the  add  dissolves  a  small 
quantity  of  silver,  and  the  artides  acquire  the 
cok>ur  of  gold.  If  Khe  alloy  oe&tains  both  eoMr 
and  silvflc,  besides  the  gold,  the  method  of  piekling 
can  be  varied  to  suit  the  colour  it  is  desired  to  give 
to  it.  If,  for  instance,  it  is  put  in  sulphuric  acldi 
the  copper  alone  is  dissolved,  and  the  colour  ob- 
tained is  that  of  an  alloy  of  gold  and  silver,  for 
the  surface  consists  of  the  tfro.  If  nitric  add 
were  used,  both  copper  and  stiver  would  be  dis- 
solved, and  in  this  ease  the  ofrtour  obtained  would 
be  that  of  pore  gold.  The  artleles  are  gently 
heated  and  allowei  to  eool  again  befanboiUng. 
The  obrfeetof .the  heating  is  to  destroy  any  grease 
or  dust  that  adheres  to  it.  If  they  are  soldered 
with  soft  solder,  th^  cannot,  of  course,  be  heated, 
and  must  bd  deansed  from  grease  and  dutt  by 
first  putting  them  in  a  strong  lye,  then  WBsbteg 
with  waterand  putting  them  in  the  add.  Theadde 
are  ased  dilute,  usnallj  in  theprepertion  of  one  part 
of  ooacsBtrated  add  to  lorty  parts  of  water.  The 
articles  are  laid  dde  by  dde  in  a  pomelain  or  earth- 
enware dish,  and  the  dilute  add  poured  over  them. 
From  time  to  time  one  is  todcen  out  to  see  if  it  is 
yellow  enosgh.     When  tb»  proper  eokmr  has  been 


object  the  imparting  to  inferior  goods  of  the  ap- 
pearance of  fine  gold.  Different  mixtures  can  be 
employed  for  colouring  g^d,  tvro  o<  which  are 


with  double-heads  for  sliding  two  shafts  at  once. 
It  is  a  veiy  economical  tool,  and  will,  the  nmkers 
assure  us,  soon  save  its  cost  in  any  i^op  where 
quantities  of  shafts  are  required. 

A  is  a  square  cast-iron  box  containing  two 
pair  gear-wheels,  which  drive  the  back  shaft 
E  E,  which  is  connected  with  the  leading  screw 
which  drives  the  rests.    BB  are  the  driving 

Sullevs.  C  C  traversing  rests,  renting  upon  a 
ouble-y  dide  on  the  front  of  lathe-bed.  D  D 
handles  for  working  the  rests  back.  E  E  back 
shafts.  FF  are  two  rods  upon  which  slides 
run,  which  cau  be  fixed  at  any  dUtance,  so  as 
to  stop  the  traverse  of  the  tool.  As  the  rests 
press  affainst  them,  it  withdraws  a  pin,  causing 
the  feed  at  D  to  be  thrown  out  of  gear. 


COLOURING  GOLD. 

rriHE  following  directions   for   colouring  gold 
I      alloys  are  given  by  Herr  E.  Schlosser,  of 

Vienna;— 
Qold  alloys,  particulary  those  containing  copper, 


given  below  as  giving  very  good  results.  Mix 
tosether  two  paru  of  saltpetre,  one  part  of  table 
salt,  and  six  parts  of  alum,  with  six  and  a  half 
parts  of  water,  and  warm  the  mixture  in  a  porce- 
lain vessel.  As  soon  as  it  begins  to  rise  add  one 
part  of  hydrochloric  add,  and  bring  the  contents 
of  the  vessel  to  a  boil,  stirring  in  the  meantime 
with  a  glass  rod.  The  articles  to  be  coloured , 
Buspendeid  on  hooks  made  of  strong  platinum  wire, 
or  of  glass,  are  first  dipped  in  sulphuric  aeid  and 
then  put  in  the  slowly  cookin|^  solution  last  de- 
scribed and  moved  to  and  fro  in  it.  In  about  three 
minutes  they  are  taken  out  and  dipped  into  a  large 
reaatl  of  water  so  as  to  see  what  colour  they  are. 
If  the  desired  shade  is  not  yet  attained  they  are 
dipped  in  again  as  often  as  necessary  until  they  do 
have  it.  In  the  subsequent  dippings  they  are 
only  left  in  the  liquid  for  one  nunute.  Artides 
ooloured  in  this  way  have  a  light  yellow  colour, 
but  matte  appearance.  They  are  repeatedly 
washed  in  water  to  remove  the  last  trace  of  the 
liquid,  and  then  dried  in  soft  sawdust  that  has 
been  warmed.  Instead  of  drying  in  sawdust  they 
can  be  dipped  in  hot  water  the  last  time  and  left 
in  thcTC  a  few  seconds,  and  when  taken  out  the 


water  that  hangs  en  them  will  evaporate  almost 
instantly.  The  second  method  of  colouring  gold 
alloys  is  by  means  of  a  mixture  of  115  parts  of 
white  table-salt  and  230  parts  of  nitric  add,  with 
enoush  water  added  to  dissolve  the  salt.  This  is 
boiled  down  to  a  dry  mass  of  salt.    The  salt  is 

Ct  in  a  porcelain  dish  and  172  parts  of  fuming 
.drochlorio  acid  poured  over  it  and  heated  to 
boiling.  As  soon  as  the  suffocatinff  odourof  dilorine 
is  petoexved  the  artides  to  be  euonasd  are  dipped 
in,  and  the  first  tisse  they  are  left  eight  minutes  in 
the  liquid.  In  other  respects  the  troUment  is  the 
same  as  above  described.  Artides  polished  pre- 
vioudy  do  not  require  poHshinff  again.  Care  must 
be  taken  not  to  inhale  the  dangerous  gas;  the 
operation  must  be  conducted  unoor  a  draught  or 
out  of  doors. 


AH  INJECTOH  WORKED  BY 
EXHAUST  STEAM* 

SUGCESSFUI^  a-tteaipta  to  utilLsQ  exhauat  ateam 
in  w<)rkiug  injectoia  hn^Q  hten  made  in  this 
caimtry,  but  in  practici5'  wo  belie Te  a,  portion  <if 
live  ft  team  i&  iwed  with  them-  The  Amrrif'atf 
Miiifunt^if  gtT£s  the  foUowinf^  account  of  an  in- 
jector which  fqrc«i*  water  of  17&'  fVthr.j  and  needs 
only  the  ftxhauat  steam  >  Hy  iho  aid  of  the  Ee«:1CTti»l 
view  we  will  d&fl^Srlhe  its  piifta  and  their  opera tinn^ 
Ths  working  pafta  are  fuclofi«d  withui  a  o&se  open 
at  both  ends  and  prat  id  ed  with  a  water  branch  Z^ 
aitid  a  acakd  OTC^ilinw  K'  The  eoinll>ined  ateaiit  and 
wattir  pa^  through  the  delivery  branch  £  iQ  the 
boikr.  The  m u at  cWk  ral 76  is  m t^rpofled  between 
the  injoGtor  and  tiie  boikr*  The  reader  wil!  ob- . 
serve  thiit  thie  injector  con^iflt^  of  three  ^ed  Jets 
or  n07,£l^ :  a  Kteam  noz^Te^  n  mLrtng  xio^^le  md  n 
receiving  nozzle.    The  mixing  nox^e  conei&ts  of 


st-»-"^r  ^ 


two  parts.  "  The  fixed  part  being  dirided  longitu- 
dinally for  about  two-thirds  of  its  length  and  a 
short  part  hinged  to  it.  The  injector  stsAding  in  a 
▼ertioal  position,  the  loose  part  falls  awajs  from  the 
fixed  pwt  when  the.  injector  is  not  working.  The 
reason  for  this  arruigement  is  substantially  this : 
the  large  opening  thus  created  permits  the  free 
entrance  of  a  larse  body  of  water  to  condense  the 
steam  and  insure  tne  automatic  starting  and  work- 
ing of  the  injector.  As  soon  as  the  injector  starts, 
ihls  hinged  nozde  doees  to  its  fixed  sise  shown. 
The  exhaust  steam  pipe  connects  with  the  upper 
end  D  of  the  injeotor.  This  in  jeotor  will  not  araw 
water,  but  will  work  positively  under  a  head  of  one 
foot.  Thewater  supply  to  the  injector  is  regulated  by 
the  water  regulator,  which  is  permanently  set  when 
the  working  conditions  are  once  ascertained.  The 
exhaust  steam  pipe  is  connected  with  the  exhaust 
pipe  as  near  the  cylinder  of  the  engine  as  possible, 
m  order  to  utilise  all  the  available  heat  of  the 
exhaust  steam.  No  live  sUam  from  the  boiler  m 
utedy  so  this  injector  catches  and  utilises  the  waste 
power  of  the  engine  as  it  is  about  to  escape  into 
the  open  air.  This  injector  is  of  special  value 
where  exhaust  pipes  are  of  insufficient  capacity  to 
convey  away  the  exhaust  steam.  Many  mstances 
of  this  kind  may  be  found  in  our  cities.  If  there 
is  a  back  pressure  in  the  exhaust  pipe,  as  soon  as 
the  injector  starts  the  back  pressure  will  be  greatly 
reduced,  and  in  many  cases  a  partial  vacuum  be 
produced,  the  injector  acting  as  a  Jet  condenser. 
To  make  this  clearer  we  will  refer  to  certain 
experiments,  with  their  results,  which  we  recently 
witnessed  with  this  injector  at  the  works  of 
William  Sellers  and  Co.,  Philadelphia,  where  they 
hare  a  No.  6  exhaust  steam  injector  in  practical 
operation.  The  feed  water  showed  a  temperature 
of  64°  when  the  exhaust  steam  ralve  was  opened. 
The  back  pressure  of  steam  in  the  exhaust  pipe  was 
was  half  a  pound  per  square  inch.    Steam  first 
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OMM  <mt  of  t^  OTerflow,  th«n*.w«ter,  after  wMak 
the  injector  went  to  work  foroing  water  at  a  tem- 
perature of  168^  to  175**,  against  a  boiler  pceeture 
of  65  pottada.  Immediately  apon  the  starting  of 
the  iajeotory  the  back  preerare  in  the  exhaait  mpe 
diflappeaia^,  and  the  Taovom  gange  iadioatedhalf 
an  ineh'to  ooe  inoh  of  yaouum  in  the  pipe.  Bj 
repeated  tatalait  was  found  that  the  injeotor  woald 
break  Mad  iftart  antomatinally  with  a  Taomim  of 
one  ineh  in  the  eidianit  pipe,  loreing  water  against 
a  boiler  BMisare  of  68)potind«.  Upon  trial,  it  was 
foond  that  the  inieetor  would  work  against  as 
boiler  ptesrara  of  98  pounds  belore  the  steam  broke. 
It  then  slarted  aatomatioally.  For  higher  pree- 
taree,  from  75  pounds  up  to  160  pounds  per  square 
in^,  a  seaana  sl^m  noale  is  iatroduoed,  and  %■ 
rtry  smsD  quantity  of  lire  steam  is  used  front  the 
boiler  to  help  out  with  the  exhaust.  It  will  be 
understood  that  this  injeotor  al  osee  takes  the 
place  of  a  heater  and  feed  pump,  the  power  to 
operate  It  ooainspiM^&ig.  B^  meseaves,  ianieasee 
the  ayailable  power  of  the  engkie,  to^which  it  is  at- 
tached by  ita  action  as  a  condenser  in  remoring  the 
back  masura.  We  noticed,  at  the  trial  idhtded  to, 
that  the  Taeuum  gauge  sererU  times  indloailed  a 
▼acunm  of  4in.  m  the  exhaust  pipe  before  the 
ateam  brcdca.  This  experiment  was  repeated 
aefversl  timet.  Anoflier  and  equally  interestittg 
experiment  tried  was  to  turn  on  ute  water  at 
8  poands*  ptessure  in  tfie  feed  pipe,  and  upon 
opening  the  throtfia  the  injector  went  to  woric 
mduciBg  the  pwvtfe  in  the  the  feed  pipe  to 
*J  pounds.  The  feed  water  was  turned  into  a  iamk^ 
hating  a  head  of  Ott#  foot  The  overflow  from  the 
tank  and  the  injector  were  about  equal.  As  soon 
at  the  injeotor  started,  the  oterflow  from  the  tank 
ceased,  prorinff  that  about  double  tho  quantity  of 
water  pass^  tnrough-the  injector  when  working 
that  oottld  escepe  from  the  oterdow  whes  it  was 
not  working.  Die  injeotor  with  which  theee 
experiments  were  tried  was  a  No.  6,  with  a  steam 
pipe  2iin.  in  diameter;  OTerflow,  Uin.  deUrery, 
S^Tn.,  feed  vaftsr,  liia.— throwing  600  gallons  of 
water  per  hour. 

An  injeotor  known  ai  the  Binary  is  made  br  a 
Haochester  fion,  <  but  as  ita  name  implies,  boiler 
steam  as  well  aa  exhaust  is  inraxiably  used. 


THE  OB0GRAPB7  OF  PLAHXS* 

IT^XPERIHBNTS  made  to  prore  or  dirarore 
J  spontaneaus  gsaesttion  rereal  the  fact  tiiat 
Testation  may  be  said  to  be  almost  ubiquitous ; 
whereTor  sml,  he&t,  h^t  and  moistttre  are  found, 
there  the  plaat  will  appear ;  the  toi^  bodiee  in 
which  we  d  weU,  nay,  enren  the  bread  mtended  to 
nourish  them,  is  not  unfrequenUy  ooovertedinto  a 
field  teeming  with  yegetabie  life.  On  the  earth, 
howerer,  although  plants  may  be  said  to  grow 
eTerywhers — intai^ao  heat  and  arctic  snow— their 
kinds,  number  and  sise  depend  on  certain  condi- 
tions reeutting  from  the  Tarying  proportions  in 
which  malf  eolsv  infineiMe  and  moisture  are  sup- 
plied to  th«m.  Of  these,  theeffect  of  a  change  of  soil 
was  probably  ILnt  obserred ;  the  influence  of  the 
9tc^iMX  rays,  Taiiod  by  proximity  to  mountains,  or 
distance  from  the  equator,  oould  not  long  escape 
obserratioB,  and,  tinaUy,  moisture  and  atmo- 
sphetio  inansnsee  would  be  noticed.    Theee  to- 


gether with  h«man  and  aaiaial  a^enyius  oonstitate 

_  "  " "      *'istributiBa^ 
attemptmg  to  f^nn  a  ooaeepticn 


e(    iregetable  distrii 


»utiaa,    1 
1  of  ttia 


but,    in 


■ppearanoe  of  the  terrestrial  flora,  wu  mast  not 
Mia  sight  of  the  prineiple  of  oosnanaity  of  origtn, 
the  real  key  to  geographioal  distttbation,  which 
tends  to  mffrefU  gf«upe  of  related  forms,  aa- the 
foitter  agisieies  teasl  to  eegngate,  to  dispone,  or, 
as  Darwta  saja,  to  aaedlff . 

TbetntqusBllon  that  saggestsitBslft»  him  who 
attamitsto  ttacette  diatribation  of  ptaat-life on 
the  globe,  a  task,  to  some  extent  impossd»le, 
beaaaseeetfae  immense  traels  of  land— and  thoae 
with  the  asQSt  varied  and  copioos  regaCadon— of 
the  natural  predueta  of  whieh  our  knawfedga  is 
t  dUciient,  is  thia:    What  was  its  origin  F 


WesaplaBtai-nia«fi^  when  ttey  grow,  erdidthey 
siting  np  tnm  suds  htoaght  to  their  preesnt  loea- 
tkm  by  aeeldent  er  des^f    If  the  tenner,  all 


would  eneot  to  find  well-^deflned  areas  of  vegeta- 
tios  distfiaguished  by  similaii^  of  features— of 
form  nnd  appearance,  as  we  find  a  certain  resem- 
blanoe  among  the  inhabitanta  of  the  same  region. 
Sooh  we  may  suppose  to  have  been  the  oase  in  the 
beginning  t  but  tne  earth  has  undergone  idianges, 
and  these  have  modified  the  exwting  forms. 
Geolo^sls  speak  of  ages,  and  they  also  speak  of 
Amenca  aa  the '*  old  world."  A  close  comparison 
of  the  Flora  of  the  Arctic  regions  midiit  lead  to  the 
belief  that  it  is  American  in  origin,  whenceit  spread 
westward  to  Asia  and  Burope,  for,  as  we  travel 
from  Northweatem  Burope  toward  and  through 
find  ita  tcaoes  gettiog  stronger  and 
stronger,  notwithataading  that  Scandinaria  wotM 
aooerdiag  to  alder  rules  have  been  regarded  a*'  the 
centre  of  cMatien  for  the  Arctic  Isnds,  and  may 
now  be  termed  the  diief  centre  of  preservation 
withinr  the  Asetie  circle.  The  influenoe  of  physical 
and  genelso  oe«set  has  produced  of  this  grsat 
noxthean,  three  eeoondary  florae.  Of  theee,  the 
Arctic- Alpina  Flora  (consisting  dnefly  of 
•lanta  of  small  statute,  slow  growth,  and 
imited  means  of  dispersion,  oompensstsd  by 
long  Utcb  and  great  pewen  of  endoraitoe), 
is  peshain  the  most  interesting.  Hooker, 
estimatiag  the  whole  Arctic  flora  at  762specieB, 
foand  that  379  belonged  to  Antio  America,  of 
which  2^  are  oammon  to  Scandinavia.  Arctic 
Boropa  containB  616  speciee,  and  of  these  586  are 
Scandinnrian.  The  icy  temperature  of  thegiacial 
epoch  would  attraot  this  flora  towards  tho  equator, 
bat  withthe  genial  warmth  of  suoose^ng  ages,  an 
orderly  retreat  towards  the  polee  would  begin. 
Not  all  the  speeiea,  however,  would  regain  their 
original  home ;  some  wotdd  find  coBgenial  abodes 
even  on  the  hiUs  and  mountains  of  the  tropics,  so 
thatthe  remarks  of  Hookw,  that  *«the  Soandhia* 
vian  fioea  is  preeent  in  every  latitude  of  the  globe, 
and  ia  the  only  one  that  is  eo,"  is  found  to  be 
literally  true. 

Doaeendingto  an  examination  and  deecti^km  of 
the  vagetatiott  constituting  this  flora,  we  find  it 
composed  ahnost  entirdy  of  cnrptogaaMUs  plants, 
mosses,  lichens,  and  fungi.  Among  the  mosses, 
the  pioneers  of  vegetation,  the  polytridm  are  used 
for  mattresses  by  the  Laplanders,  and  the  plains  of 
Siberia  have  put  on  a  dense  cloak  <tf  these 
politan,  intereaiing  little  evergreens,  tn 
them  against  the  B«real  bUHts.  The 
thooe  beautif  oil  chlldten  of  natare  suaniatflheaB- 
selvesinthedaaaiBg  rays  thaiHUumine  Tr  s jdsal 
Ghimbasaao,  and  clothlngithe^ief  surfseeof  the 
PolM  legimsailHh  a 

bow  hnM  or  heafiag  bsiiaa;  ar^ifitotho 
of  lff#  f er  Tartar  or  Laplander  for  Sir  J<^ 
FranUte  amfl'his  unfortunate  companions.  The 
fungi,  or  mushrooms,  proverbial  for  won- 
derful rapMlly  of  growth  —  puff-balls  have 
been  known  to  grow  6in.  in  diameter  in  a 
single  night  ■  ■  unlike  otherplants,  absorb  oxygen 
and  exhale  earhonic  acid.  TlieyabouBd  in  Sweden, 
which  hat  pciftaoedmo^  specie  upon  a  given  area 
than  any  other  known  locality,  except  perhape  the 
Southern  XJJ9»  The  larger  fleshy  forms,  presenting 
an  endlen  'inlislt  of  graduated  tents,  exhibit,  on 
being  hwrfMn,rheantiful  ehangee  of  gorgeous  hues. 
They  are  used  as  food  and  intoxicants  by  thola- 
habitanta-of  NorlksBB  Eort^  and  Aria,  and  as 
delioaqjea  in  saora  Saathmsi  ohmea.  Theaa, 
togethsrwith  HMUlU'ftran  «f  tte  wiUMrhaMh, 
Axalea,and  ihsilmlirtJiasi,- tsnsmutie-th»  floM^of 
theAratioregisns,  ils|<  l*tii  ptijis  the-eiiHtr 
the  pfOduelksi- of  grasses  and  herbe;fw  nhstii 
now  thiitft  astmaf  the  fteest  joyooMy  lea^nMfr 
their  leafy  iiiswialii.  the  humble  Ifishen  lately 
clothed  the  naked  To6k,  But,  look  beiand  the 
lowly  bends  of  ^e  dwarfish  Alpiniiuhiabbegy  that 
fomasa  gieiioualy  tmtad  berder-land:  a  race  of 
glaatt  now  appniashas,  and  the  floin  <rf  Irkutsk, 
ri^sr  than  that  of  Berlin,  preasnts  a  varied  vego- 
tation  of  nrixed  oiigia  and  meat  oxtanded  geogra- 
phical range.  Forest  and  prairie  in  delightful 
alternation  ocnalantly  vary  the  proepeet,  and  the 
Ceufen-MvheUy  oonfined  to  the  Nosthem 
hemisphaio    the 


perpetual  gesien  cnii' 


!*» 


»at  aceaunting  far  their  appamaaue thsse 
b«t  if  tha  lattor,  the  question  antes, 
I  they  fint  bronght?  What  shaU  wo 
»  centre  of  cieaficn,  the  home  of  the 
▼.Sgsfshle  world  f  Cloesiv  eonnected  with  thcae 
(mrietis  thaquertsen  of  the  osjgni  of  speciss  to 
rknoirl«dgo  of  which  Darwin  has  oontziboted 
sonneh.  k nesrriag  tha  aeavailing iutetpteiatien 
olU<n.i  U. -Old  seed,  let  the  iwrr  A  bcsng  fotth 
gceas,**  A^:.,  fPs  sea  no  difEaalty  inaccountiagfor 
tbe  appe»ranc«  o<  pUnts  wherarer  the  rondirtrmt 
of  Mu  and  c~:cii>  am  fav.>ucahie ;  and  Creative 
Wisd«m  v.Hi^d  c*il  oqH-  thoae  that  are  ariiptH  to 
any  dutzku  or  to  iha  coi.?:tK>as  of  the  earth 
at  Uigs  iaio  exi«tor<4.  H<»m  the 
likeness  of  Twgi'-'.je  foroit  w-*„-d  be 
pr^pMti^a  to  th^  ux^ree  ci  ytanmiij,  and 


ro  tothapec^  of  the  North,  tibntthoi^ 
and  iea  oover  tha  ground,  the  inner  life  of 


fiesa,is 

At  thsir  baaa  ta  fonnd  the  flax,  the  isbe  of  the 
~  tha  oarrant,  tha  ccanrnsp 
laniaar  giaas,  the  prsiisB, 
of  the  diawt^fcr  whieh  tho  speech 
of  England  haa  nan  mas** 

The  teaspemte  aena,  at  whseh  wa  next  arriva, 
with  its  msaa  annual  tempwataie  vnninir  from 
^  to  60^F.,  extsnds  from  35«  to  nearly  60»  N., 
hcnaingthe  Northern  U.  S.,  Enrope,  from  the 


byi^ 


ISrt  <-;«M>rrr»«i  W«n  tbe  Lsa^Mln  Hart  OtAv 


AIpe  to  St. 

Tfimsisya  and  the  Altai  mauBTsias  This  is  the 
zone  of  deodnons  trees,  end  of  the  food^piaats 
of  civflisod  nations  Tbe  most  numerons  of  the 
rwaaiawig^taiatteitrtic  orders  eiethe  umbelUferg? 
and  the  crectfff e,  of  whieh  the  Utter  are  a^moet 
ooc£iKdtothe2\urth«rBbecaisphfr^.  Hcreatoima 
**  The  mooarch  oak,  th«  pntrui^  of  the  tTMS  '* 
Htse,too.  is  foand  the  ■essaaig  wiBew,  named  the 
ayixBabykate. 


The  numerical  proportioB  of  600  spseim  ef 
phsBnogamous  plants,  oeUeoted  by  Claun  sad 
UGBbd  on  tbe  steppes  of  Southern  Russia,  wss: 
grasses  one-eleventh,  compositss  oae-sevcath,  sad 
cradfera  one-xunth  ;  the  alumaceaB  are  one- 
seventh,  the  compositfs  one-cSghth,  and  the  cnoi- 
fera  one- eighteenth  of  all  Qennan  phienogamocs 
plants. 

The  warm  zone,  the  aone  of  wtoter  foliage,  h 
situated  between  the  temperate  and  the  tr6pls  ef 
Cancer,  and  haeti  mean  temperature  of  fiem  W 
to  72^.  Its  charaoteristie  vegeiatloa  nnaiitisf 
trees  and  shrubs  which  retain  their  folia^  thsoa^ 
out  the  year,  though  their  growth  is  uttfroptsd 
during  the  winter.  The  leaves  are  in  gcMssl 
tough,  stiff,  and  glossy,  but  lack  tbe  delioato  tints 
which  adorn  the  foliage  of  deciduous  trees  in 
spring  and  summer,  and  the  more  gorgeous  hasi 
of  autumn.  Here  are  f  eund  the  live  oak,  nmtle, 
laurel,  and  oleander,  and  the  box,  invalushlein 
the  arts:  with  the  cotton,  the  mulberry,  and^ 
olive;  the  tea  of  Ohina,  the  cup  thai  ohiNn,bat 
not  inebriates.  The  rice,  originaBy  frsm  Iniis, 
was  introduced  to  Europe  by  the  Maoedtnisas, 
and  is  now*  tueoestfuUy  cultivated  tnourSaulhnn 
statee.  Characteristic  of  this  region  are  the  fig, 
the  orange,  the  pomegranate,  the  almond,  and  tts 
choicest  varieties  of  the  vine.  This  is  the  sons  of 
the  Southern  U.S.,  Southern  Europe  and  Motthem 
Africa,  that  is,  the  diores  of  the  MeditarineBB, 
betwaen  the  AIpe  and  the  Atlas,  mfid  Southern 
Asia.  Thte  is  the  vegatatien  that  accompanies,  sad 
and  always  has  aooompanied,  the  flowsr  of  artaaA 
cfTJlinalsiMi 

But  we  mnat  batten  to  ereiB  into  tho  tropics,  ths 
tone  of  palms  and  bananas,  whose  metn  aatnsl 
temperature  vatiee  from  72^  to  82'  F.  LuxaxiaMS 
of  growth,  great  development  of  foliage,  andun* 
mense  variety  of  npacJes  distinguish  tha  vegetatioo 
of  this  equatorial  bdt  The  frail  and  deliests 
fems  of  our  aequaAntanoe  astmne  the  piopoftisndf 
trees  rivalling  the  palms  in  the  beauty  of  Ihsh 
crown  of  fobaga;  the  grasses  of  the  tempsmts 
tones  here  buuumc  tbasngsaMnne,  and  thogigaalis 
ban^MO  whose  hoQow  tialk  fumisheo  tho  principal 
building  materiaL  Orasses  with  joints  at  mtsrvsh 
(A  17ft.,  pafans  attaining  an  altitude  of  180ft.,  to 
whieh  hihwi»the  pafanettos  of  our  Southern  steles, 
tho  mait  hrtirestmg  in  the  Tcgetable  kingdom, 
aliiian  laai iiftau,  stems  and  eneruKMU  feUsgsim- 
piaasisptiiiUti  grandeur  on  thniamdtaape  of  the 
tiWiiitliaMlhSf  iiilisbit ;  bewflderinirfti  it#fecon^, 
n  riagle  saaihe  of  Oe  dnie-palm  ctsitains  aboat 
U,MSfio  -       "  . 


piMitO'havn*  flWc6W*floiiataay 
vidnal.    Nor  mutt  wiffuigit  Uitj 
tiie  BatflndisiL    Tho 


its  trunk,  and  thatchet  the  roof  with  Utlaives; 
his  children  sleep  in  a  rude  hammock  mtftoof  ths 
husk  of  the  firuit ;  his  meal  is  scraped  oaioaast, 
boiled  over  a  fire  of  coooanut-sh^  aai^haiks, 
and  is  eaten  from  a  diih  <tf  its  leavea  ■Wlin  spoon 
of  its  sheU.  In  his  canoe,  made  of  ita  tflmk,  he 
carriee  a  torch  of  its  leavea,  and  fishea  wOh  a  act 
of  its  fibre :  with  ita  juice  he  quenches  bath  hn 
natural  and  artificial  thirst,  and  danans*to  ths 
music  of  oocoa  oastanota  He  ai 
with  ooooanut-oil,  and  cures  himself  with^i 
made  from  tha-trsa.  Tea,  over  hit  cni 
over  his  grave,  a  bunch  of  cocoanut  blasiams  ai 
'charm  away  evil  spirits.  Tho  coaprativs 
of  their  foliage  may  be  andaiaiM)d  if 
our  vrhite  and  fragrant  atM  lily 
into  the  Yiotoda  regta,  wfaasertrnvesi 
tram  tifc  to  12ft.  in  diameter,  afiord  a  anre  IWtlng 
for  afuatie  birds  iratohing  for  their  pce^  eart 
whooe  flaw  MS  measure  from  ISin.  to  In.  nvsm, 
aad  of  Ihtir  fnrit,  fkom  thel^Mpat-pAlm,  whsm 
leaves aMMftm  teeadth,  and  whnsasingh<wp 
of  fcnNFfaasta  a  whole  country. 

Bspeelally  striking  is  the  variety  of  plants  grow- 
ing in  the  saasa  locality;  thelteesSa  are  noteom- 
poaed  of  single  faoulieB  like  the  pine  or  the  oak  ef 
the   teaaperata   aonea,   bnt  ratter  of   a   matted 


of  gsacef  ol  palaas  waving  to  and  fro,  n  I 
aforest. 

Tiase  wiD  permit  me  merdy  to  gisnea  at  a  fsw 
gssMzal  facts  touching  the  distribution  ^  *  ~~ 
ttoa  of  individual  plants  :— 1.  The  p 
dition  and  distribotton  ef  tauettilsl  i 
tha  result  of  prefious  gedogioal 
ooaditaen  of  the  earth,  modified  by  4 
dooed  by  the  aganey  of  asan,  tha  lowi 
thaelementa.  Liehaaain  thaNatOi  i 
in  the  tropim  dotha  tha  1 
of  Tsgetaslff  mould  to  be  anacesdsd  by  gnmi^ 
herba,  and  shrubs,  uatflatlaaC  tha  msjostie  oaktf 
the  •lender  pahn  lifts  ap  its  hsad,  tha«  czhikifiags 
most  striking  paralM  to  the  aneecaave  stages  cf 
society,  and  dearly  ahowiag  how  the  saperior 
ciTiliaation  rests  upon  and  gsowa  oat  of  the  see- 
c«»«iTe  inferior.  The  extent  a<  tho  habitat  cf 
v\^U  dep«^nds  on  the  dsgeea  of  oold  thsy  csa 
ewiore.  Pech^n  the  heat  cxnmKifiaOMn  of  tUs 
can  be  foond  in  the  humble  grasa  Tmetum  mlqs« 
catam,  whkh  is  f  ouad  from  M' &  to  TT  IT  N^  St 

inaianga  cf  MXt  1 
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Del  Fuego,  along  the  Andee  and  Bodcy  Honntains 
to  Ipelaod  and  aeroef  Bnrope,  along  tne  Alps,  and 
tbo  Altai  in  Asia  to  Kamtscnatka.  But  thi«  seems 
to  be  equally  and  the  oniiy  iubabitant  of  the  oppo- 
site polar  regioi^.  Its  ooueterpart  is  fumisbed  in 
the  range  of  the  peach  transported  by  the  agenoy 
of  man  from  China  through  Asia  and  Europe  to 
California^  or  of  the  wheat  cultivated  b.o.  2700  by 
the  Celestials,  and  now  belting  the  two  Continents 
until  its  harvests  in  the  golden  state  soxpass  in 
Taloift  the  product  of  its  auriferous  mines. 

Aa  idea,  although  inadequate,  of  the  modifica- 
tions of  the  exisUng  flora  which  man  has  produoed, 
naj  be  had  if  we  consider,  not  only  the  (manges  in 
ijMlifidual  plants  brought  about  by  oultivaUon,  but 
more  especiaUy  the  utter  annihilation  of  the  forests 
and  prairies  of  our  own  countrv,  and  the  consequent 
occupation  of  the  soil  by  the  cereals.  Can  we 
realise  the  thousands  of  species  thus  destroyed  ? 
And  this  war  of  extermination  has  continued  at 
least  since  the  dawn  of  history!  Nor  has  the  de« 
strnction  been  limited  to  those  direotly  extermi- 
nated, but  others  dependent  upon  these  have  also 
perished ;  moreover,  the  destruction  of  the  forests 
has  materially  changed  the  climate,  and  this  in  its 
turn  has  brought  death  to  others :  thus  man*s 
destructive  agency  may  w^  be  oi^ed  unoeasing, 
and  the  whole  creation  groaneth  and  travaileSi 
until  now,  waiting  for  its  redemption* 

U.  This  brings  us  to  the  fact  that  the  forms  of 
organic  beings  are  mutually  dependent,  hence  if  in 
any  paiticular  locality,  the  number  of  species  of  a 
oertam^  family,  as  of  the  compositoQ,  is  known,  an 
approximate  conclusion  can  be  formed  of  the 
number  of  any,  aod  ol  all  the  phieaogamia  ;  that 
is,  the  number  of  the  compositsB  determines  the 
number  of  the  leguminof »,  and  so  of  the  rest,  and 
of  all.  The  numerical  proportion  of  seven  large 
families  in  the  temperate  zone  is  as  follows:— 
Glumaoem,  includini^  the  grasses  one-e'gbth  (grasses 
alone  ^  one-twelfth)  :  composites,  one- eighth  ; 
leguminof  SB,  one -eighteenth ;  labiates,  one  twenty- 
fourth;  umbellifeisB,  one-fortieth;  ameutaoese, 
one  forty-tifth ;  crucifets»,  one-nineteenti).  In 
examining  the  increase  or  decnrease  of  any  par** 
tioular  form  of  plant  life,  the  rate  must  also  be 
taken  into  account.  Thus  the  legumioocee  de- 
crease from  the  equator  towards  the  north  pole,  in 
the  first  10°  they  stand  at  one-tenth,  between  W 
and  62°  at  one- eighteenth ;  QT*  and  60<^  one  thiity- 
fifth.  The  rubiao^cB,  the  auphorbeaoeaB,  aod  the 
malvaeeic  decreased  the  same  direction,  while  th^ 
^lumaceee,  the  erioaceaa,  and  amentao^aa  decrease 
m  the  ^posite  direction.  The  compositee,  labiat  vs, 
umbeUnerffi,  and  cruoifers  decrease  from  the 
Temperate  Zones,  both  directions,  towards  the  pole 
and  towards  the  Equator,  thn  umbeUiferae  aud 
orucifers  most  rapidly  towards  the  latter.  The 
oruciferflB  are  three  times  more  numerous  in  Europe 
than  in  the  United  States.  The  labiatea  are  repre- 
sented by  one,  the  umbsllifersB  by  two,  and  all  the 
phsenogamia  by  315  species. 
^  III.  As  we  recede  towards  the  limits  of  vegeta- 
tion, whether  in  latitude  or  altitude,  the  order 
seems  to  be  trees  and  vines,  shrubs,  herbs,  grass 
and  cryptogams,  mosses  and  lichens.  Of^hareno- 
gamous  plants,  the  grasses  are  the  outposts  every- 
where, and  they  reaoh  18&°  nearer  the  North  than 
the  South  pole.  Dr.  Eights,  visiting  the  South 
Shetland  Islands,  latitude  62''  S.,  found  a  small 
graas,  the  Aica  Antarctica,  the  nsost  Southern 
flowering  plant  kno?rn.  Cookbum  Island,  64^  12' 
8.,  which  prod ooe*  only  cryptogams ;  mosses  and 
lichens  seem  to  be  Ultima  Thule  of  Antarotio  vege- 
tation. There  is  also  a  diffeteoce  in  the  number  of 
species  belonging  to  Antarctic  phssuogamous  vege- 
tatioQ  at  equal  latitudes.  Iceland  has  five  times 
as  many  pibsenogamous  plants  as  the  sootbem 
Lord  Auckland  and  Campbell's  Island  group ;  but 
Antarctic  plant  life,  though  more  uniform,  is  richer 
in  s^  and  more  luxuriant.    In  the  most  northern 

EDrtion  of  the  plain  of  Siberia,  the  northernmost 
mit  of  trees  and  shrubs,  of  conifers  and  ameu- 
taeesB,  is  found  on  Admiral  Wrangel'a  beautiful 
chart  at  eii""  North  latitude ;  but  towards  the  west 
at  the  Lena  at  71^  and  Walden  isUuid  80^°  North, 
has  tenapeoies  of  phssnogamous  pUmts. 


KBASHBEMENT    OF     CTJEVATUSE 
AND  BEFEAGTIVE  IHDEX.'^ 

By  C.  YsBNON  BoTB.  A.E.S.M.,  Demonstrator  of 

Physios  at  the  Normal  School  of  Science, 

South  Kensington. 

OF  the  methods  best  known  for  measuring  the 
curvature  of  surfaces,  that  depending  on  the 
spUerometer  is  both  accurate  and  convenient  in  the 
case  of  surfaces  of  sufficient  diameter  and  where 
the  curvature  is  not  too  small.  The  reflection- test, 
depending  on  the  observation  with  a  telescope  of 
two  images  pro  jetted  on  a  scale,  is  certainly  not 
convenient,  nor  is  it  capable  of  giving  very 
aocurate  results.  While  endeavouring  to  And  some 
more  satisfactory  way  of  examining  the  curvature 


of  the  surf  aoea  of  lenses  that  would  be  both  accurate 
and  simple,  t  discovered  the  method  which  I  am 
about  to  describe.  Though,  from  its  great 
simplicity,  I  can  hardlv  expect  it  to  be  new  to  everv 
one)  yet  I  have  never  neard  of  its  being  employed, 
nor  do  those  to  whom  I  have  shown  it  remember 
to  have  seen  it  before.  Therefore,  even  if  it  should 
be  shown  that  this  method  is  not  new,  it  is  certainly 
so  little  known  that  I  think  it  worthy  of 
attention. 

The  oentre-of-curvaturatest  known  as  Foucault*s 
test,  which  is  used  to  examine  the  figure  of  the 
mirrora  of  reflecting  telesoc^es,  gives,  perh^s,  the 
most  delicate  means  of  examining  form  that  exists. 
By  its  means  the  expansion  by  heat  ol  a  portion  of 
the  surlaoe  prodiMea  by  touohing  it  with  the  finger 
is  rendered^  evident,  as  an  apparent  mountain 
standing  out  of  the  gUss,  which  takes  from  five  to 
fifteen  minutes  to  oisu^ear;  and  the  warm  air 
leaving  a  hand  .held  between  the  centre  of  curva^ 
ture  and  the  surface  has  the  appearance  of  flames 
of  fire.  In  each  of  these  cases  no  other  system  of 
observation  could  show  in  so  striking  ana  coMpi- 
coous  a  manner  eff  eots  depending  on  so  sHght  a 
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The  examination  at  the  centre  of  curvature  is 
carried  out  in  this  way ; — The  mirror  is  (^aoed  in  a 
convenient  supiK>rt  so  that  its  surface  is  vertical ; 
and  in  front  of  it  is  placed  a  lamp  with  an  opaque 
chimney,  through  wnich  some  pm-holes  have  been 
made.  If  one  of  these  holes  is  near  the  centre  of 
curvature,  the  light  leaving  it  and  refiected  by  the 
surface  is  brought  to  a  focus  on  the  other  side  of 
the  pentre.  This  focus  is  then  found;  and  the 
lamp  is  moved  till  the  focuA  is  as  near  the  olumn^ 
as  will  allow  of  its  observation.  A  piece  of  thin 
sheet-metal,  with  a  straight  edge,  is  then  placed  so 
that  it  may  be  moved  to  or  from  the  mirror  or 
laterally.  Now,  if  the  edge  of  this  is  sufficiently 
on  one  aide  to  let  the  light  pass  the  focus,  an  eye 
immediately  behind  the  focus  will  see  the  mirror 
filled  with  ught ;  but  if  it  is  gradually  moved  across 
while  the  eye  stUl  watches  the  mirror,  the  illumina- 
tion of  the  latter  will  appear  to  die  away  in  the 
same  direction  as,  or  in  the  oppo»ite  direction  to, 
the  movement  of  the  edge,  or  uniformly,  according 
as  the  edge  is  between  9ie  mirror  and  the  focus,  or 
between  the  eye  and  the  focus,  or  at  the  focus. 
By  this  means,  and  by  this  means  only,  can  the 
dmerent  radii  of  curvature  of  the  successive  zones 
of  a  parabolic  mirror  whose  radius  of  qurvature  is 
twenty  times  its  diameter  be  accurately  measured. 
The  close  contact  between  the  parabola  and  circle 
is  due  to  the  fact  that  it  is  one  of  the  third  order. 
I  think  it  worth  mentioning  that  the  formula 
given  by  Dr.  Draper  in  the  *  Smithsonian  Contribu- 
tions to  Knowledge,'  vol.  xiv.  (1865),  for  testiDg 
tho  true  parabolic  form,  gives  on\y  half  the  devia- 
tion from  the  sphere,  as  was  pointed  out  by  a 
porrespoudent  of  the  Enqlish  Meohahio  who 
%i&^%  hifliiself  *'  Orderic  Vital,"  and  was  confirmed 
by  Mr.  £.  H.  Liveing  and  myself.*  I  have  gone 
thus  fully  into  the  Fouca^t  test,  as  my  method 
involves  the  same  general  principle— viz.  making 
the  rays  return  along  the  path  whence  thoy  came. 

Before  considering  the  general  case  applioable  to 
any  kind  of  lens,  I  think  it  best  first  to  show  the 
simplici^  of  the  method  in  a  particular  and 
common  case— that  of  a  thin  eguioonvex  lens.  Fix 
an  ordinary  spectacle-lens  in  a  dip,  with  its 
principal  plane  vertical ;  in  front  of  it  j^aoa  a  oard 
with  a  email  hole  in  it;  and  illuminate  the  hole 
with  a  candle-flame.  It  will  be  found  th»t,  wfami 
the  lens  is  at  a  certain  distance  from  the  card, 
there  is  ^  inverted  image  of  the  hole  formed  on 
the  card.  When  this  is  the  case,  the  b'ght  leaving 
the  hole  and  meeting  the  front  surface  of  the  lens 
is  refracted  and  meiBts  the  back  surface  norohaUy : 
most  of  the  lightpasses  throui^ ;  hut  asmalL  portion 
is  reflected  back  along  the  path  whence  itcame,  and 
is  sufficient  to  produoe  an  imago  easily  visible  in 
the  day.  This  distanee  of  the  card  from  tiie  lens, 
which  is  the  apparent  radius  of  curvature  of  the 
back  surface  seen  through  the  front  surface,  is 
throughout  this  paper  called/.  Tba  true  foeal 
length,  F,  of  the  same  lens  may  be  observed  in  the 
usual  way;  but  it  is  mere  conveniently  found  by 
fixing  a  plane  surface  of  glasi  behind  the  lens, 
when  it  will  be  found  that  another  image  mw  be 
produced  when  the  lens  is  about  twice  as  far 'from 
the  eard  as  it  was  before.  Since  an  image  is  pro- 
duced, the  light  must  have  returned  along  the 
path  whence  it  came,  and  must  therefore  have 
struck  the  plane  surface  normally-*that  is.  have 
left  the  lens  and  returned  to  it  as  a  parallel  beam  ; 
therefore,  the  oard  is  at  the  principal  focus.  For 
a  plane  glass  surface  a  piece  of  plate  glass  Uaoked 
at  the  back,  or  the  surface  of  a  prism  may  be  used. 
The  observations  of  the  distances  F  and /can  be 
easily  and  accurately  suwle ;  then  the  radius 
of  curvature  may  be   found   from  the  formula 

as  I  shall  preaantly  show. 

Before  doing  so,  however,  I  think  it  well  to 
describe  the  most  accurate  method  of  observing  the 


*  ExoLisH  MxcHAiic,  Yol.  XXXI.,  pp.  89, 184, 20T. 


distances  F  and^.  The  card  with  the  pin-hole  is 
ooovenieDt;  bntit  isdiffieult  tofindthe-placewifli 
great  aoouraoy  where  the  focus  is  most  sharply 
defined,  and  to  measure  the  distanee  when  fouwL 
AU  diffioulty  is  o^mpletely  avoided  by  the  f  ollow*> 
ingplan  :~Take  a  piece  of  thin  sheet-metal,  of  the 
size  and  shape  shown  in  Fig.  1,  and  fix  io 
front  of  it,  in  the  position  shown  by  the  dotted 
line,  a  small  reflecting  prism,  so  that  when 
a  small  bright  flame  is  placed  on  one  side 
of  the  prism  a  beam  of  light  leaves  thfl 
slit  in  the  plate.  Beplace  the  card  b^  this 
plate  and  prism^  and  move  the  lens  till  the 
atrial  image  of  the  sHi  is  formed  in  the  comer, 
close  by  tl»  edge  of  the  prism.  To  examine  the 
po«tSQn  of  the  image  with  greater  preeision,  an 
ordinary  positive  ei^epiece  will,  be  found  oq»» 
venient.  When  the  image  and  the  slit  are  equidly 
distant  from  the  leos.  there  will  b^  no  relative 
movement  on  moving  tne  eye ;  if  there  is  relative 
movement  the  dista^uoe  between  the  l^ns  and  the 
plate  muit  be  inore^Hed  or  diminiibed  according 
as  the  plate  or  theimage  appeals  to  move  with  tne 
eye.  When  the  distanee  has  been  properly  ad* 
justed,  it  is  easi^  measured  by.  reiting  a  sctfue  on 
the  oontinnation  of  (the  lower  edge  of  the  slit,  and 
moivingit  till  it  toudtea  the  lurfaoe  of  the  lena. 
The  position  of  the  edge  of  the  prism  or  of  the  s|it 
may  then  be  read  with  great  acoon^y ;  and  it  will 
be  found  that,  on  repeating  the  observatione 
aevQral  times,  a  discrepancy  more  than  a  tenth  ef 
a  milUmetre  between  any  of  the  roeasuies  need  not 
ooour. 

Instead  of  observixw  thd  position  with  an  eye^ 
piece,  the  FoucMlt  plan  may  be  adc^ted.  Flaee 
the.  eye  innnediately  Uhind  the  edge  of  the  prism, 
«o  thatall  the  light  forming  the  image  enters  the 
eye.  Move  the  prism  lateriJly  towarcbs  the  image, 
which,  of  course,  moves  to  meet  it,  and  observe 
whether  the  light  which  fills  the  lens  dies  away 
uniformly,  or  whether  it  seems  to  retreat  from  one 
edge  of  the  lens.  If  the  retreat  is  in  the  same 
direction  as  the  movement  of  the  prism- plate,  the 
distance  is  too  small ;  if  in  the  opposite  direction, 
too  great.  Either  of  these  systems  will  give  ac- 
curate results ;  I  prefer  the  first,  as  tiring  the  eye 
less  and  being,  especially  with  snail  lenses,  tne 
more  accurate. 

A  convenient  suppett-fer  the  lens  is  made  by 
boring  a  hole,  with  a  less  diameter  than  the  lens, 
in  a  pt€oe  of  tiiin  parallel'^sided  wood.  The  lene 
majr  be  slipped  under  two  clips,  so  as  to  rest 
against  the  edge  of  the  hole  on  one  side  of  the 
wood.  On  the  other  side  a  piece  of  plate  glass, 
blacked  at  the  back,  is  cemonted  or  held  in  a 
similar  way  by  clips.  If  this  piece  of  wood  is  fixed 
vertically  on  a  horizontal  slide,  it  may  be  moved 
away  from  the  prism-plate,  and  the  distances/ 
and  F  determined  in  a  few  minutes.  Fig.  2  is  a 
horizontal  section  of  the  arrangement  when  the 
prindpal  focus  F  is  being  determmed.  The  dotted 
line  shows  the  position  for/. 

If  instead  of  a  lens  a  single  surface  only  is  to  be 
measured,  there  is,  of  oourse,  no  difficulty  in  the 
case  of  a  concave  surface;  but  a  convex  surface 
may  have  its  curvature  determmed  in  the  follow- 
ing way  : — Arrange  the  prism -plate  and  flame  as 
before.  At  a  distance  in  front  of  the  ptism-plate, 
more  than  its  focal  length,  fix  a  oonverginc^  lens, 
preferably  achromatio.  Observe  the  posiUoa  of 
the  aerial  imai^e  on  the  other  side  of  the  lens,  and 
make  it  coincident  with  the  edge  of  a  plate  ef 
metal,  m.  The  poutioos  must  be  so  adjusted  that 
the  diftaiMse  of  m  from  the  lens  is  greater  than  tbo 
radius,  of  curvature  of  the  given  surface.  Nesr 
place  this  surface  between  tho  meM  plate  and  the 
lens,  and  move  it  till  an  image  iftformed  accurately 
by  the  side  of  the  prism.  Tben  the  light  imping*> 
ing  on  the  oonvex  surfaee  has  been  reflected  bM 
along  the  path  whence  it  came,  iMid  has,  therefore, 
strndc  thai  surface  normally ;  therefore,  the  plaee 
01,  where  those  rays  would  have  met  had  they  net 
been  intercepted,  is  the  centre  of  curvature  of  the' 
convex  surface.  Its  radios  of  curvature  can, 
therefore,  be  measured  by  suitably  -  formed 
callipers.  Fig.  3  is  a  horizcutal  section  of  the 
arrangement. 

F/ 

I  have  stated  above  that  B  =  y  ^^  in  the  case 

of  a  thin  pqui- oonvex  lens.    This  must  now  be 

{>roved,  and  the  more  general  case  of  any  kind  ef 
ens  treated  next.  First,  consider  that  the  lens  is 
so  thin  that  any  normal  to  either  surf aoe  cuts  eeah 
at  points  appredably  equally  distant  from  the  axis. 
Since  the  image  which  is  produced  is  partly 
formed  of  rays  which  are  near  the  a:all9 
these  rays  meet  the  axis  at  angles  so  small  that 
the  tangent,  the  sine,  and  the  arc  are  convertible 
terms.  If  the  lens  is  large  and  not  of  very  long 
focus,  tins  will  not  be  true  of  rays  from  near  the 
edge  of  the  lens;  but  aa  these  rays  are  net 
necessary  for  the  image,  the  eentral  ones  alone 
may  be  employed,  and  by  them  the  onrvature'ef 
the  ^ole  surface,  if  spherieal,  determined. 

Oo  the  front  surface  take  any  point  p^  aad 
fiiruugh  it  dra«r  a  radius  fliR  of  the  baek  surfaee. 
Join  p  with  /,  the  apparent  centre  of  curvature  of 
the  bade  as  seen  through  the  front  rarfaoe.    Drur 
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pmndimnh  of  the  front  frnfaoe  and 

*  ptttUia  to  the  luu.     Thentiieftaglei 

#v,  ^M^  ue  eqiul  to  QD6  imoUier.    Call  tbeee 

__^:       angb  rp/  ^  ^ii^  -^.   But  the  aagia 
Bj  th«  proper^   of  aiowonvex  l«naei,  n  = 

or,  ins  thin  eqaieonrex  leni,  the  radios  is  aqnal 
toth«  prodact  diiidLd  b^  the  difference  of  Ihe 
nricdpal  focal  I«xieth  and  tbe  apparent  radios  of 
ue  back  at  Becin  Enjou^h  tiie  front  surf aoe. 

It  might  b€  expec(e<l  thtt,  at  thti  formula  has 
heen  doaucMl  from  &  spir^d^llf  limpJe  caeo,  a  more 
eott5ili?at*d  aD«  vouM  bfj  neoMewy  if  the  two 
itde^  >f  tii&  lens  were  not  ^qutillj  curvad^  or  if  one 
nufacci  wera  plijie  or  cof;ca\i'«.  Eut  Burhisnot 
&£  rase ,  the  »ine  fDrmuU  applxM  in  everj  possi- 
hia  ase^  thoagh,  as  will  be  ahown^  oiparlinental 
flBsat^  oocnn  in  the  case  of  a  dlTorgiag  menis- 

Th^  pfool  of  the  formnta  in  the  ease  of  a  thin 
Ittt  vhidi  is  not  eqaiconT«ix  is  similar  to  that 
alh^«J/  fit^ii'  ^altti  ibe  same  ooostmction  as 
Vfcr«,  imd  !e4  Bi  Bi  be  tho  centres  of  the  sorfaces 
I  scd  1  and  /i  the  apparent  oentre  of  1  seen 
IHsi^ll  I  Also  lot  B,  =  »&,.  Call  each  of  the 
m^m  ^Ut.  KyUu  ^  i  then  tho  ansles  tfpHs  and  ope 
«d  ea^  Aitiil  nd.  As  tho  angle  <^i  =>  /a  x 
ttdieM^K  =  Hi  +  nK'-BixgUcpfi- nil  + 
mH  ^A    But  aoglB  (</fHi  ^  ^ ; 

/.^  =  fittP  +  I)-  «. 

Sitedsate  ^  for  %  and  it  wJH  be  found  that 

^  .  ,  RiCA  +  R.)  (IN 

4  flmltf  |r««{  will  show  that 

.  _uirr,  tB|)  (2) 

7,as  +  Hi) 

•"r^fj'rr.1^^ ^^ 

^k«i Wm^ foaiim^  ft>iM]  loogth. 
^^     -       f ''''' 

J*;-I.ar,E.«/-^»       W 

X      /*      F  i^  -/i 

4t^^M^Ct)aadi3), 

'  i'^;  "^'^--f^^ ^'^ 

1   .   I   .   >-  !     (6) 

Ifc      Si      /i      A 
»  Ik  ^  ft  M*  iufiwi»ii.ir  that,  whaterer  ^e 
*  •  ^ilttt#  (nVtMkl  nf  the  glass,  or  tte 
TS  tee»t  iutffcWi  t^^^  corratore  of  the 
*i^r*  b*  obt-dusd  ««>««>«• 
will  airi^iiUj  are  omitted. 
T*   iii-gM  ius  ^^K''^i  Jo  each  obserra- 
^S!&a(itj  II  r  the  posslMB^  of 

^  —  -  „  f^flw  Iba  changes  which 

»  f  S^5  Jit*  Mtr^^t***  limits  of  'orm-a 

»  i^Wfl  ^nin*fe  >•»■•  Jj^ 

«iua>ii«<'  t^n*  o'  tnesoriaoes 

to    wh.n  It  has  become 

^M  patU^uilar  case-aplano- 

STaii  •Hffiof  1  and  the  con- 

*   ?i    F 

•  *^ii*at.»l  ««*»•  0*  cofratureof 
IpiT^-Tttr^^h  the  round  surface  is 

1  i;  •  ,./.,  Of  the  apparent 

-  a  *►         _i  ««MS  •  ^wtinued,  the  sur- 

"^^  ■•^        Four  obsenrations 

j^  .    vaadtti;  therefore, 


rays  were  sent  so  as  to  oouTerge  upon  it,  they 
would  return  as  though  they  had  eomo  from  it. 
lis  poeitioo  ooidd  be  determined  expedmeBtally 
by  the  awthod  siTeo  lor  a  oonvez  auifaoe ; 
butas  the  true  mdiua  can  be  dstennhied  directly, 
thereisna  necessity  to  find  this  imaginary  ^^parent 


the  ray  in  the  lens.  Now,  if  one  of  these  angles 
great,  the  other  most  be  small ;  so  that,  as  a  com- 
binatioB,  they  have  the  same  foeoB-shotsniag 
power,  howerar  the  light  falls  on  theoi.  Butwhsn 
a  ray  passinff  from  and  rotomiiig  to  the  apparsnt 
centre  /  strikes  the  fiont  surface,  that  surfses 
an  angle  with  the  raj  in  the  lens  whish  is 


^  /  C 


Let  the  conoayity  of  surface  1  increase ;  the  next 
particnlsur  case  is  that  of  a  watch-glass,  where  B, 
as  ~  Bf.  Then  F  becomes  Infinite,  and  the  two 
points  ft  and  Bi  become  coincident.  When  the 
surfikce  1  becomes  still  more  ooncave,  F  becomes 
negative  and  Tirtnal.  snd  Bi  and  /«  pass  one 
another.  The  experimental  determination  now 
becomes  more  dii&eult ;  for  neither  can  F  or /i  be 
obserred  directly ;  but  still  the  equations  (6 )  and 
(6)  hold.  They  may  each  be  found  by  the  method 
for  a  conyes  surface,  which  is  less  convenient  than 
the  direct  method. 

If  the  concavity  of  the  surface  1  continues  to  in- 
crease, anoUier  limit  will  be  reached,  at  which 
ft  beoomee  infinite.  This  is  obviously  the  case 
when  Be  a  •  F ;  that  is,  when  the  focal  length  has 
been  so  shortened  by  the  increasing  concavl^  as  to 
be  equal  to  the  radios  of  the  convex  surface.  When 
this  is  the  case,  the  surface  1  seen  through  2 
appears  plane.  When  the  concavity  passes  this 
limit, /t  becomes  negative  and  imaginary,  and  the 
expenmental  difficulty  is  still  further  increased,  for 
B|  only  can  be  directly  obeerved ;  but  still  the 
squatiGos  (4),  (6),  and  (6)  are  true.  No  further 
increase  ia  tne  concavity  of  1  will  produce  aajr  new 
conditions.  Now,  the  currature  of  1  remaining 
constant,  let  2  beoome  flatter ;  when  it  has  become 
plane,  there  is  no  occasion  to  observe  IWif  or 
/,  to  aetermine  the  form  of  the  surfaces,  when  2 
beoomee  oonoave  also,  tiie  curvature  of  each  sur- 
face can  be  directly  measured;  and  all  difficulty 
is  removed.  Every  possible  case  has  now  been 
considered  x  and  thouffh  the  equations  are  always 
true,  experimental  difficulty  only  occurs  in  the  two 
classes  of  diverging  meniscus. 

If  a  parallel  beam  of  light  falls  on  the  lens,  it 
will  be  rsfraoted  at  the  front  surface,  partly 
rafleoted  from  the  back,  and  again  refracted  at  the 
back  surface,  and  be  brought  to  a  f  oeus  at  a  dis- 
tance from  the  lens  equM  to  half  the  apparent 
radius. 

Mjk  the  light,  in  its  passage  to  and  from  the 
apparent  oentre  /i,  is  twiee  refracted  by  2  aad 
once  reflected  by  1,  it  would  seem  at  first  sL^ht  that 
the  value  of  f\  might  be  obtained  by  oomblzdxig  in 
the  usual  way  the  expression  for  twice  the  focal 
length  of  an  equiconvex  lens  with  surfaces  havhog 
the  same  curvature  as  2  and  the  radius  of  I ;  thus 


l^reater  than  the  mean  in  the  ordinary  way ;  then- 
fore  the  surface  produces  a  greater  diverting 
i^ffect;  and  hence  the  distance  /  is  less  than  it 
would  be  if  the  supposition  made  were  correct 

All  that  has  been  shown  at  present  is  only^  true 
when  the  thickness  of  the  lens  is  inappreciable. 
Wnen  this  is  not  the  case,  rays,  whether  from  the 
principal  focus  F  or  from  an  apparent  centre/,  will 
not  cut  the  two  surfaces  at  pomts  equidistant  from 
the  axis.  Urst,  consider  the  case  of  an  equiconvex 
lens.  Let  Fig.  6  represent  a  portion  of  a  thick 
equiconvex  lens.  As  before,  since  the  central  rays 
are  sufficient  to  give  an  image,  arcs,  sines,  and 
tangenta  may  be  considered  identioJ.  On  one 
surface  take  any  point  p.  Throunh  it  draw  a 
radius  pB,  and  the  line  pbe  paraltol  to  the  axis. 
Now  a  ray  of  light  parallel  to  the  axis,  meeting 
the  surface  in  the  pomt  p  with  an  angle  of  inet- 

denoe  equal  to  0,  will  be  refracted  so  that  the 

ft 
angle  dpe  is  equal  to  ^  ;  therefore  the  angle  hpi  s 

9  ^-^^  Ther«f<».  th,  line  pi  ooatinnrf  win 
meet  the  axis  in  a  point  a  such  that 

-ii? a) 

But  this  ra^  is  diverted  at  the  point  d,  and  bent 
down  so  as  to  meet  the  axis  at  the  principal  focus 
F.  It  is  required  to  fbd  the  length  tf  F,  or,  shortly, 
F— that  is,  the  distance  of  the  principal  focus  from 
the  Burf ace.  Since  the  line  po  has  out  the  fTont 
surface  at  a  point  d  nearer  the  axis  than  /»,  the 
inclination  of  the  normal,  U^  at  d  will  be  less  than 
d,  and  will  equal  md  if 

m  «  P^Lzl  (J) 

pa 
t  being  the  thickness  of  the  lens.    Now  the  angle 
pd*    s=    the    angle   dbp    +    the    angle    bpd  « 


pa-- 


e  /"m   4-  /f— iJS  ;  Uierefora  the  angle  [hdF 
fiB    I  m   +  ^"^    Y  and  the  angle 


gd¥^ 


W. 


0{l-l-m/i  -  1)    

Sinoe  the  lines  dF  and  da  leave  the  same  point  i 
wi&  different  inclinations,  they  will  meet  the  axis 
at  distancee  which  are  inversely  as  these  angles. 
Therefore 


1 


=  /t  i  -h  m; 


therefore 

F  s=      ^<'-^ 


•W 
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h^  (1)  and  (2).    This  is  the  dittanee  of  tiie  prin- 
cmA  focofl  from  the  lurface  of  tha  lent. 

The  diftanoe  ^ot  the  apparent  centre  from  the 
Burfaoe  maj  be  found  in  a  nmilar  way.  The 
normal  at  e  maket  an  angle  neien  than  0,  each  that 

'•-^^^   (6) 

The  angle  iE)«<  «  («  +  1)  0 :  the  angel  <v/s  /i  (n  + 
1)0;  andtheangleA;</'  =  9[/i(»  +  1)  -  «]. 
Therefore 

B  -  «         /A  i«  +  1)  -  fl' 


-,  and  If/"  = 


RB-i 


(M  -  1)  (E  -  0   +  M^ 


.(6) 


This  is  the  distsnce  of  the  apparent  centre  from  the 
inrfaoe.    By  (6), 

M«  (B->-/)(B  -^ 

'^      .   /  (2B  -  0      • 

Snhetltnte  this  Talue  of  ^  in  (4) ;  on  simplifying,  it 
will  be  found  that 

[f^^'O-r^-" ^ 

from  which  B  may  be  found  if  F,  /,  and  t  are  given. 
If  <  is  made  equal  to  0,  equation  (7)  giyes 


B«-B 


.or—/. 


The  first  result  is  the  same  as  that  already  found 
for  a  thin  lens ;  while  the  value  —  /seems  to  Lave 
no  physical  meaning. 

If  the  thick  lens  is  not  equioonvez,  there  are  five 
obsenrations  possible — the  distances  of  the  two 
apparent  centres  from  the  surfaces,  the  distances  of 
the  two  principal  fod  from  the  surfaces  and  the 
thickness ;  but  there  are  only  three  things  to  be  de- 
termined—the two  real  radii  and  the  refractive 
index :  therefore  the  equations  for  Bi,  B,,  and  /i 
must  be  capable  of  solution,  llie  following  are 
the  expressions  which  may  be  found  by  a  similar 
treatment  of  Fig.  5  to  that  alreadv  employed  in  the 
case  of  the  equiconyex  lens,  if  it  be  remembered 

that  all  the  angles  made  by  surface  1  are  -^  times 

Bi 
those  made  by  surface  2  at  the  same  distance  from 
the  axis.    They  are 


Fi=B,- 


E,  -t 


MU^i 


■1^2 


0  +  ^  ' 


F.  » 
/,  =  R, 


u    -l»'^  -  ' 

Bi-  -J'rJL , 

fjL  (Ri  t  R,  -  0  -  itti  -  ty 


ft  =B, 


B, -i 

'/i(Ri  +Rf-  /;  -  (r;  -  ty 

The  first  two  of  these  f quations  give 
F I  ^  /i  -Ri/f  (/x  — 1>  . 
i^'t        /<  —  Utt  (/i  ~  1)  * 

and  the  second  two  give 


Jii— '  and /i  =    1^1  -H./»Kii  -t 


3  -t/i^il  

/,  iRi  +  R,  -  0  /,  ^Ri  +  li,  -  t) 

By  these  ii  may  be  eliminated.  The  solution  for 
Bi  and  B,  1  have  not  obtained ;  but  I  do  not  think 
there  is  any  difficulty. 

The  following  application  to  the  case  of  Uquidsof 
the  principle  of  making  the  rays  return  along  the 
path  whence  they  came^  forms  a  neat  though  im- 
practicable method  of  determining  their  refractive 
index  when  greater  than  y^z :— Beplace  the  cross- 
wires  of  a  telescope  by  the  prism-plate,  as  already 
described,  but  in  which  the  slit  is  longer  and 
adjustable.  Fix  opposite  the  object-glass  »  piece 
of  parallel  -  sided  plate -glass,  with  its  plane 
at  right  angles  to  the  optical  axis.  The  cor- 
rectness of  this  adjustment  may  obviously  be 
determined  at  the  eyepiece.  Let  the  glass  plate 
form  the  bottom  of  a  trough  in  which  the  liquid 
may  be  placed,  and  let  there  be  under  this  a  dish 
containing  mercury.  Now,  there  is  a  certain  incli- 
nation .of  the  telescope  at  which  the  beam  from 
the  illuminated  slit,  rendered  parallel  by  the  ubject 
glass,  is  refracted  at  the  free  surface  ot  the  liquid, 
and  again  at  the  surfaces  of  the  glass  plate,  so  as 
to  leave  the  latter  vertically ;  then,  striking  the 
mercury,  it  returns  along  the  path  whence  it  came, 
and  may  be  viewed  by  the  eyepiece.  Under  these 
conditions  the  beam  of  light  on  either  side  of  the 
prism  is  at  right  angles  to  the  opposite  side ;  there- 
fore they  make  equal  angles  with  the  adjacent 
sides,  and  the  prism  is  at  minimum  deviation. 
Calling  the  inclination  of  the  telescopd  0,  we  have 

sin.  G  =  A<  «»n-  j;  therefore,  /i  =  V  li  (1  -»-  cos.  9;. 

The  telescope  may  be  first  inclined  on  one  side  and 
then  on  the  other,  and  half  the  angle  moved  over 
taken  as  d.  I  have  found  it  utterly  impossible  to 
get  the  sodium-line  to  keep  still  for  a  moment,  or 
to  be  even  fairly  defined,  as  every  movement 
in  the  neighbourhood  produces  a  tremor  on 
the    surface    of    the     liquids,     which     in    the| 


Science  fiefaools  at  Kensington  at  any  rata,  is  so 
continuous  as  to  make  it  impossible  to  obsevye  with 
aeonsaey*  I  should  have  said  that  the  top  ol  the 
piism  must  be  eovavtd  in  with  a  glass  plate,  to 
pMi«nt  the  evaporatiosi  and  eonsequent  superficial 
eooling.oi  ike  liqmd  forming  the  pnsm,  irliidi 
causes  striod  in  the  liquid,  spoiling  deflnitiiO»«vep 
more  than  the  oontinuons  trmnor. 

Helmholtz  and  othera  have  shown  that,  during 
aooommodation  of  the  eye  for  near  objects,  thii 
cornea  does  not  obange  in  curvature,  the  front 
surface  of  the  lens  becomes  mora  curved  and 
advapoes,  and  the  back  surface  does  not  apprect- 
alily  change.  The  proof  given  ia  fliat  the  imageiB 
of  a  light  produced  by  reflection  from  the  oone^ 
and  from  the  back  surface  of  the  lens  do  not 
ohao^  while  that  pcoduood  by  the  front  snffa«« 
of  the  lens  advances  and  becomes  smaller.  Now, 
it  would  appear  at  iUat  sight  that  these  observa- 
tions prove  a  flattening  <tf  uto  back  surface  of  the 
lens  during  aocommodation ;  for  if  it  did  not 
change  in  curvature,  the  rava  of  Ught  pafsiQ| 
twice  through  the  more  curved  front  nirfaee  would 
sooner  come  to  a  focus;  but  since  they  dp  sot 
apparently  sooner  come  to  a  focus,  it  would  seem 
tioat  %  flmttening  of  the  back  surface  must  have 
occurred  to  counteract  the  shortening  influence  of 
the  more  oiuved  front  surface.  In  the  case  of 
ordinary  lensK  this  would  be  so ;  but  it  so  happenit 
that  in  the  4UTstalline  lens  the  focus  by  reflectioD 
is  formed  witnin  it,  and  so  the  more  curved  front 
surface  magnifies  the  sosaller  image,  wliioh  there- 
fore appears  unchanged. 

While  on  the  subject  ef  reflection  in  lenses,  I 
think  it  worth  while  to  mention  that  convex  lenses 
silvered  st  the  back  make  excellent  and  easily  - 
constructed  concave  mirrors.  Since  both  surfaces 
conduce  to  bring  light  to  a  focus,  flatter  curves 
may  be  used  than  are  necessary  for  a  plain  concave 
reflector  of  the  same  focal  length ;  also,  since  the 
two  surfaces  are  not  parallel,  false  imagee  are  not 
produced ;  so  that  the  advantage  of  glass  sUveied 
at  the  back  remains,  without  the  usual  disad* 
vantage.  A  spectacle-lens  of  about  5in.  focal 
length,  silvered  at  the  back  and  mounted,  forms  an 
eye-glass  (I  mean  a  glass  for  examining  the  eye) 
whidi  every  one  who  works  in  metal  should  pos- 
sess. I  have  found  by  its  means  specks  of  metal 
thrown  from  the  lathe,  which  were  utterly  invisi- 
ble by  other  means,  but  which  were  nevertheless 
exceedingly  painful. 


BECENT  ADVANCES  DT  PHOTO- 
GEAPHY.-II* 

By  Capt.  AsirsY,  B.E.,  F.B.S. 

I  NOW  pmjpose  to  bring  before  you  another 
developer,  which  is  also  able  to  work  without 
arestralner;  but  before  I  do  that,  I  should  like 
you  to  take  note  of  an  improvement,  which  has 
l>eeQ  lately  introduoed  by  Mr,  Berkeley,  in  the 
ordinary  alkaline  developer.  With  the  pyrogallk 
acid  solution  is  mixed  four  times  the  waght  of 
sulphite  of  soda.  The  action,  apparently,  is  thie 
—the  sulphite  of  soda  absorbs  tne  oxygen  with 
greater  avidity  than  does  the  pyrogallic  acid,  thus 
leaving  the  pyrogallic  acid  free  to  do  its  work, 
and,  consequently,  we  have  a  developer  which  re- 
mains unoolonred  for  a  very  long  period  indeed- 
I  hold  in  my  hand  a  bottle  which  was  presented  to 
me  by  Mr.  Berkeley,  some  time  ago,  which  I  read 
was  made  up  on  October  13th.  1881.  This  eontaiss 
four  times  the  quantity  of  sulphite  of  soda  that  it 
does  of  pyrogallic  add.  Here  is  another  bottie  of 
pyTO^^allic  add,  made  considerably  later— some 
time  m  January — and  you  will  see  the  difference  in 
colour  between  the  two.  The  one  is  dightly 
yellow  in  tint ;  the  other,  a  deep  muddv  brown.  I 
consider  that  this  introdnetkm  of  sulphite  of  soda 
into  the  developer  is  one  of  the  most  remarkable 
improvements  in  alkaline  development,  and  I  hope 
that  those  practical  photogranhers  present  will  not 
hesitate  to  try  the  formula  which  Mr.  Berkeley  has 
lately  published. 

I  now  propose  to  show  yon  the  practical  use 
of  the  developer  to  whieh  I  referred  wnen  I  com- 
menced. It  IS  a  new  one,  but  haa  not  been  used  to 
any  very  great  extent,  I  am  afraid,  on  account  of 
the  high  price  it  used  to  fetch.  I  refer  to  hydro- 
kinone ;  tne  first  quantity  I  bonght  cost  me  12s.  a 
dradim ;  but,  I  am  happy  to  say,  it  is  now  only  8s. 
an  ounce,  and  one  gram  of  it  goes  so  far  that  it  is 
as  active  as  two  grains  of  pyrogallic  acid,  for  it  is 
a  much  more  powerful  aheorber  of  oxygen  than 
pyrogallic  add ;  an  advantage  with  it  is,  that  you 
»re  able  to  use  it  without  any  restratner.  Tou  can 
even  develop  chloride  of  silver  without  adding  any 
soluble  alkaline  haloid  to  it,  which  photographers 
know  is  essential  when  using  even  a  very  wen^ 
pyrogallic  and  alkaline  devdopment.  To  Uiustrate 
this,  I  have  an  opal  glass  plate  which  is  covered 
with  a  film  of  collodion  containing  chloride  of 
silver.  Until  quite  recently,  this  was  a  film  which 
it  was  almost  impotsible  to  develop  by  the  alkaline 

*  Condensed  from  a  series  of  Cantor  Lectures  delivered 
before  the  Society  of  Arts. 


Qiii'cm  methods;  bat,  thanks  to  Dr.  EdcTf  we  are 
able  now  to  d^vdop  <]biofide  of  silver  c^xjicuj  in  the 
tAm^  way  as  we  cadl  brmmidfl  of  iUver.  To  lave 
j  time^  I  ^ays  the  plate  a  i^borC;  erposuitj  juit  before 
thu  Jeetnja.  In  tbb  ceil  1  haFOJu>w  flicu|?ly  djdro- 
kioou6  a^^d  aminouii^,  and  I  iliink  jdu  wdl  ase  that 
it  develops  the  plate  witbotit  the  &ligtitoet  trace  of 
fog,  I  bavet4k<^ii  tbe  opal  glass  oa  the  b^k- ground, 
10  tbat  jou  wiJt  bft  beUur  nbla  to  ftee  the  rcnult ;  it 
come  gut  very  g?atlj  and  ^adually.  Tbtu  you 
eee  that  thia  new  developer  works  without  any  re" 
strainer  whatever,  even  when  such  a  troablesonie 
flaJt  as  ulver  chloride  is  used.  Not  having  any 
rentraiiierp  It  ia  able  to  give  a  better  detoif^  acd 
'  uilow  a  shorter  exposure  iu  the  cam  era  than  tf  the 
ordinary  ajkaliiie  develops  was  ui^&d.  This 
dBTolopmoQt  is  appHoable  not  only  for  collodio- 
chlondet  but  for  collodio-brainide  plates,  or  for 
gelatiDo-bromide  pLatev— ^in  fact,  any  plate  with 
which  jou  work,  even  iodide.  [The  perfectly 
developed  image  was  then  sbowu^] 

I  pramiAed  la^t  lecture  that  I  wonld  show  you 
bow  feiy  easy  it  was  to  develop  iodide  of  Bitver 
with  either  tbe  alkaline  or  the  ferrous  oxalate 
dsveloper.  Ton  saw  la  my  last  lecture  bow  we 
could  develop  the  iodide  with  stiver  and  gallic  acid, 
but  it  becomes  a  very  different  thing— at  least  it 
was  always  so  co£uide7«d^wheii  jou  have  to 
develop  a  plate  cootainiDg  simply  iodide  with 
tio thing  but  an  oxalate  develo^ier,  such  as  I  have 
heren  In  thi*  frsme  I  have  a  paper  which  is  coated 
with  pure  iodide  ol  silver^— not  a  particle  of  bromide 
or  cbloride  in  it ,  1  will  give  it  a  slight  exposure, 
and  1  pro^oie  to  deveU>p  it  on  the  screen  before 
you.  I  wilt  simply  immerse  it  in  water,  and  nie 
s<^me  of  the  same  ferrous  cifro- oxalate  which  I 
introduced  to  jftur  notice  last  we^fc*  It  will  bo 
appFireiit  with  what  facility  the  icH^ide  of  silver  can 
be  developed.  The  p^pt^r,  where  viewed  in  the 
yellow  tight,  is  appareully  colourless,  although 
really  it  is  yellow.  If  everything  be  correct^  you 
will  Aeo  that  wa  get  aa  ima^e  developing  out 
rapidly,  which  i:!  furmed  of  pure  metallic  silver, 
produ^d  from  tlie  sub -iodide  at  fir^ti  and  then  led, 
as  it  werOp  ifom  the  adjacent  iodide^  [The  pieture 
wus  fully  devetopfid.l  We  now  have  a  practical 
demoustratiou  tb^t  yju  can  develop  iodide  ju»t  at 
otisily  as  you  can  bromide,  which  is  a  desideratum 
wbtin  you  cjme  to  consider  the  oompoeition  of 
gelatine  plat««t  with  which  we  mav  have  to  deal 
more  fuliv  in  flubsequeiit  lectures.  Having  ful&lled 
my  promise  with  regard  to  this,  the  ntxt  point  I 
wi^U  to  [jail  the  attention  of  the  meetitig  to  is  the 
actJou  of  sensiUaera.  I  should  like  to  explain  to 
some  of  you  who  are  not  initiated  in  the  mysteries 
of  phutojf mphyj  whft^t  a  sfuaitiser  is.  I  will  throw 
a  d^agr^im  on  the  screen^  and  then  you  w^ill  be  able 
tiJ  understand  better  what  I  mean^  When  you  have 
chloride  of  silver^  for  lustance»  exposed  to  Ught^ 
JOU  hikve  a  uew  compound  formed^  which  is  called 
iub-^chlorids,  or  ar^isutous  chloride  (Ag^  Cli  =  Ag 
OJ  -\-  CJj,  andchlorioe  Uberati'd.  This  chlofine  is 
a  ver^  obstiiiate  tbiug  to  eiiminate,  if  you  do  not 
i;ive  tt  something  that  can  take  it  up  ;  for  iustance, 
if  you  place  periectly  dry  chlondt?  of  silver  in 
vacuo,  without  atty  trace  of  orgauic:  matter  pTesont, 
you  wii]  Qnd,  if  it  i^  Ejxpoaed  to  brill  i^nt  sun -light 
tot  months,  you  get  no  darkeciEg  actioQ.  II  each 
a  white  powder  was  aubaiitE«:d  to  you,  to  test  by 
its  darkening,  you  Wi>uld  siy  at  onco  that  it  waa 
uot  chloiide  of  siWeTi  because  it  w&s  not  darkened, 
since  cue  of  the  If-ats  «f  chiuride  of  silver,  amongst 
cht^miflU,  is,  that  it  shall  darken  in  the  light.  Here 
1  have  a  little  bulb  of  it  which  waa  piapared,  dried 
carefully,  and  sealed  np,  the  vacnam  beiiiA  made 
by  means  of  a  Sprengel  pnmp.  This  tube  has  been 
exposed  for  months  to  light,  and  it  is  as  pure  a 
white  as  the  very  first  day  it  was  put  into  the  bulb. 
Another  experiment  was  made  at  the  same  time ;  a 
bulb  was  prepared,  but  in  using  the  Sprengel  pump, 
unfortunately,  as  I  then  thought,  a  small  globule 
of  mercury  got  in  the  vacuum,  and  was  sealed  np 
with  the  chloride ;  the  consequence  was,  that  the 
chloride  of  silver  immediately  darkened ;  although 
the  mercury  was  not  in  contact  with  the  chloride  of 
silver,  the  chlorine  flew  to  the  meroxiry,  and  formed 
chloride  of  mercury.  This  is  an  iustruotive  ez« 
periment,  showing  that  merely  in  the  presence  of 
something  that  wul  mop  up  the  chlorine,  chloride 
of  silver  will  darken.  Here  is  another  darkened 
bulb,  which  is  chloride  of  silver,  which  was  sealed 
up,  not  in  vacuo^  but  in  hydrogen.  Now,  hydrogen, 
as  you  are  p^ectly  aware,  oan  combme  with 
chlorine  to  form  a  gas,  which  we  call  hydro -chloric 
add,  so,  when  the  chlorine  was  in  the  presence  of 
hydrogen,  it  combined  with  it,  instead  of  returning 
to  re-oombine  with  the  sub-chloride   d  silver. 

Ag,  I,  =  Ag,  I  +  I. 
On  the  screen  is  a  diagram  showing  these  reactions 
of  the  two  other  haloid  salts  of  silver.  I  have  already 
shown  yon  the  diagram  of  silver  chloride,  and  its 
splitting  up  by  light. 

Stiver  ioaide  splits  up  into  silver  sub«iodide  and 
iodine. 

Agt  Brt  =  Agi  Br  +  Br. 

Silver  bromide,  when  exposed  to  light,  splits  up 
into  silver  sub- bromide  ana  bromine. 
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•(  tW  UMw,  aUow  il  lo  «MApt>,  whiob- 
^    ^'      "  ' '     Now,  th«  • 


vrm  Tom  mfvm  to  Um   light. 


yM  j«wt  now  Mw  d«V«lop«d  on  the  iodiSe 
iM»^fi»>oynat>  pr«eiMly  the  Mine  m  the 
•A  tiMfe  oa  the  ehlotlde;   it  u  a  matter 


took  a  lew 


iiwi^lyeC  deivea.  Off  eoaiee,  if  feu  t 
thnH^afBdhHTihMitaahniheloC  floor,  you  waald 
aA  ha  ahfte  le  haaw  thai  there  wa§  aBjIhftng  Uaek 
ta  the  Aoar ;  ia  the  mubm  way,  if  yoo  altet  two  or 
thvee|Mitie»ee  of  iodide  into  lab^odide,  ox  chloride 
lah>  eah-ohloiid<^  you  do  not  notioe  it,  beoauie 
tiMcr  are  ee  mtaed  up  with  the  partlolee  that  are  nfii 
allend.    It  il  thiM  UtUo  aUered  partiolee  that  are 


nM  far  the  devrSoped  imege.  In  order  to 
iha  m%  of  eeaeltieere,  I  ha^e  prepared  a  sheet 
etaapefva^aaitirof  wM«h  haa  been  washed  over 
wlih thai Wiiarbeverate,  beer;  aaother  quaHer 
with  potaMluBi  aitrite,  aad  aaother  quarter  with 
nflkthatouithqaaiter  haiaathiaffoalt.  Kow, 
all  ttaw  are  hat  in  malsr  or  leu  dcyae- 
ahoorbeate  ol  iodine  aad  bcomlae,  end  you  wul  aae, 
whia  I  ecpeee  the  paper  end  develop,  that  there 
Il  a  deeided  iaoreaie  <a  eeatitiTeaeei  where  thoie 
•aheteaoee  hare  been  applied.  You  aiay  aay, 
**mnot&tB^  to  what  you  hate  laid  already,  thet 
thapertlelei  not  eoaledwith  aaythioff  ought  not 
tadrpaiopy»»bat7ou  aMit  reoeUeol  that  we  are  in 
eiliit  with  air,  and  air  eontaine  BMtalne^Mdif 

MeietaM,  hght  »  able  to  iplit  it  up  tela  hydro- 
ohiene  aoid  end  oajgen,  lo  that,  in  the  oeae  of  a 
paper  hke  thU,  yoo  have  a  eeniitiser  present,  but 
oaly  a  twMi  one.  This  paper  is  thebroaio*iodide 
r that  1  tatroda«ed  to  yournotioe  eoae  liUle 
I  have  sMTlEed  on  the  diffsnat  quartaie 
tiithaaMMitiBeronaeeh.  Iwittbroshit 
aaer  with  tha  fetrooo  oitro-oaalato  dofaloper,  and 
wa  ehall  sea  if  thaie  ie  any  differenee  in  the  rapidity 
olaeauag  oat.  The  part  ooated  with  nitrite  in 
ooaiag  out  toit  rapidly,  ic  has  a  Tory  inordinate 
allsetioa  for  todiue  and  bromide;  the  Tulgar 
beverage  beer  does  not  seem  to  be  doing  its  da^ 
«e  it  ought  to  be :  now  the  i^ain  is  flashiDg  out ;  now 
the  beer  ii  eomiag  out  You  eee  the  nitrite  <«me 
oat  fliet,  then  the  gun,  and  then  the  beer,  llaally 
thai  ia  whioh  tho  seaeitiser  wae  merely  the  a& 
aad  tha  paper,  and  you  will  see,  when  the  pietare 
Is  flalshed,  there  is  a  vast  diifvfenee  in  the  amouat 
of  darelopmeBt.  If  there  hod  been  no  moistura  in 
the  atmosphere,  if  it  hod  been  expoeed  in  dry  air, 
there  would  here  been  no  action  whatever  where 
it  win  not  coated  vrith  some  sensiciser.  Here,  then, 
wahava  a  proof  that  a  scnsittter  ia  aeeeseary  in 
erdsr  to  give  the  greatest  poseible  eensitiveneee, 
aad  I  hofo  that  tais  will  explain  to  you  what  I 
ehall  have  toallede  to  further  on. 

1  next  have  to  omU  into  use  the  spectrum.  Here 
vi«haveit  onthescxeeo,  and  1  have  pn^dooed  it 
by  the  eaae  arrangement  cf  apparatus  as  if  I  were 
gv'ing  to  use  it  for  photography.  Yoa  will  mo  that 
wa  have  a  tolerably  clear  speotram.    We  bare  the 


work  out  ol  it  all ;  that  ie  to  say,  tuppoiiBg  SKm 
hava  a  trenspaeeot  glees  ulate,  yoa  know  that  the 
li^t,ae  yon  call  it,  paaieB  ilBaight  thaoogh  the 
pmte,  without  leaving  a  veiy  visibie  effect  oa  the 
glass.  But  if  you'hi^e  a  red  glaas,  why  does  it 
appear  red  P  Bimply  because  a  part  of  the  rays 
have  been  stopped;  but  what  beoomea  of  tiMMe 
rays  that  are  stopped  9  they  must  take,  eaa  of  tmo 
terns,  or  ralhoe,  the  work  they  do  maaitaka  one  of 


substance  on  whioh  it  aets.  The  effect,  then,  is  this, 
if  you  have  a  haloid  salt  of  sUver,  the  principal 
part  of  the  energy  whioh  is  radiated,  and  which  is 
abeorbed,  does  chemical  work,  and  it  ie  oaW  those 
regiona  of  the  ipeotrum  which  are  absorbed  which 
are  capable  of  doing  chemical  work.  I  cannot 
ahow  you  a  better  example  than  I  have  upon  the 

^  /  C  .  a 


screen.  The  second  part  of  the  elide  shows  the 
whole  spectrum,  taken  with  a  substance  whioh  I 
shall  be  able  to  ehow  you  by-and«by.  Yon  eee 
tho  daKkaning  caused  by  the  light ;  a4tha  far  end 
we  have  the  ultra- violet  rays,  and  at  the  other  end 
we  have  the  red  rays.  In  front  of  th  e  alit  of  the 
spectroecope  was  placed  a  cell  of  bichromate  of 
pota»h.  and  yon  see  it  cuts  off,  not  only  the  blue 
and  the  violet,  but  a  part  of  the  green,  and  leaves 
thevedand  yellow  intact  (B,  Ftg.  2). 

Now.  photographem  know  thai  thoee  beaulifnl 
priate  that  go  by  thenama  of  oarboa  prfailB  depend 
for  their  maaufaolure  on  the  faet  that  biahRiBate 
of  potash  is  altered  by  light  in  the  preeeace  of 
orgaaic  matter.  Here  we  have  the  spectrum 
taken  on  carbon  ttssoe,  in  whidi  you  vrill  see  the 
abeorption  eaereised  by  bichromate  of  potash 
esaetly  ooincidee  with  the  woilt  done  on  the 
bichromate  (A,  fig.  2) ;  notioe  that  the  part 
of  the  spectrum  whtcli  ia  impressed  ends 
exactly  where  the  biohroouite  abeorption  begins. 
I  think  that  is  a  vetr  excellent  illustxatiosi  of 
the  work  dene  by  radiation.  I  propose  now 
to  poBs  two  or  three  films  through  the  spectrum 
(I.,  Fig.  3,  to  fee  what  kind  of  work  we  may  ex- 
pect to  be  done  with  them.  First,  we  have  a  film 
of  rhloride  of  silver  'tl  \  and  you  wiQ  see  that  the 
viol«tp«rt  of  the  epectmm  towaide  Iha  yellow  is 
aubdtti^d,  whilst  the  other  parts  paae  through. 
Next,  we  have  a  breouda  film  \III-  i  in  which  you 
see  soeM  parts  of  tho  Kpeotrum  are  cut  off  which 
before  were  vviibla.     Next,  I  taka  iodido  (1%*). 


grapha  takao  ir  the  apeotmm  in  a  i 
manner  thaa  ia  possiblh  in  a  leotaze  czpeaaaeot. 
When  I  paaaed  the  different  sUvem  over  thaepec- 
tmm,  I  only  paaaed  the  haloid  aalta  intha  alato  in 
whioh  they  are  usually  prepared  photographieally. 
but  now  I  wish  to  show  you  how  different  oolourcd 
salts  of  silver  can  be  obtaiaed.  Let  me  take  bro- 
mide, for  instance.  Hero  you  have  the  ordinary 
form  of  bromide,  such  as  you  saw  developed  oa  the 
screen— the  red  or  orange  bromide.    By  aoiling  it, 
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atfyou  do  with  gelatiae  emulaioa,  vou  ean  ahango 
themoleottlar  oonditioaiBlo  a  giey  hlaa  fanB«aach 
aayouaoohare.  From  what  I  have  told  yanof  the 
principle  of  work  and  abeorption,  you  wiU  bo  quite 
prepared  to  learn  that  these  particuUr  forms  are 
senntive  to  different  parts  of  the  apectmm;  ao  th^ 
are,  but  their  ip*»imiitn  pUoe  of  aensitiveneBB  ia 
but  very  aUghtly  changed;  that  iaapoiidweaiby 
of  attention.  Again,  we  have  two  forma  of  «hkwide, 
the  ordinary  form,  which,  aa  a  rule,  ia  decidedly 
yeUovrW  transmitted  light ;  and  the  other  is  tho 
blue  molecular  form,  whioh  ia  got  by  boaing. 
Once  more  we  have  the  iodide  in  the  yellow  f  om, 
and  also  the  blue  form.  Now,  I  will  show  you 
photographs  whidi  were  taken  to  show  the  maxi- 
mum of  the  different  haloid  aalta  (Fig.  h\    The- 
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amiaicM,  L.  to  throw  tha  haageoa  the 
Mi  thea  tae  i?nt   C.  to  aaake   tho  rays 

ikiwa flax->  ;«'iM.  D.  thenn photograpk^ic 
tttCTM  w.  I  ta»  »4ietf u—i  ew  tho  soretti  6. 
k>>  p._i  c-a:  \:>  \ym.  not  oaly  that  we 
^rwsw  jT..^  r.  ':.».' aai  vxxiet  rmys,  but 
xays  Xir5  :i  li*  vklct  aia^  whUh  we 
a.  Wi  w:_  :£.\j  %M.\:  i^ce  I  shall  he  able 
"s^.  F>r  i^itki..^  if  I  p^Ace  this  card  oa 
1^  T-:«r*?*  w^f  !-ii-*  %.  vase  extcns»>vi  of  the 
brr?c  r  li-  ▼"-iec.  bat  if  I  taka  it  awav, 
"  ~  I  'f  t2iat  is,  that  I  haW> 

ew  1&S  esrd  a  su-is::  ^w  of  SB>f  hate  of « 
'  K^MTS  ?ie  wa;^  hrht  of  tae  ultra-  j 
r  r>-e  -v^ciiie.  I  was  anxiovs  > 
:f??^  v-w  fortfis  leaaoa.  , 
I  the  ^-^L^pi^  Tutrt  :tf 'tae  1^11*1  am  wh.  .r^i , 
^  f0.i6?r~*>  OifT^.  lar-i^  I  do  noC  belier? 
awvr?   :r  r-       ••  ii-e.  we  cxpeee  ote  dt 

fcL-  •-  ^-v*  T  .  —  t  t*>-  r:'cap:--rt»  cf 
tia*  a'-'j  J--  1  *-  ♦  iii.-:»ff  mix.  X-w,  a 
wvr  jr.  •.-*  —  T-*-  i  7«.aeea5'B  r?«-  '- 
hia«i*  r  aa.r*  n  '?%  vw^^^^rassL  c^ea  wwai 
:  -xt  w 'HJ*  -Ji.-: f  TT*  jc  taai  we naat  t^.  ■ 
-seairntes  ^  f  mg  uj^  tse  tara 
\  iR^  T*  u    ui!i  rt't  it.fc.^  ;E=2<rT'>  as  tx."^ 

1— JB.  a  »-.  xr  r  •     r*t  i  tb*  tiis  a*  he  n 
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where  you  see  the  violet  Is  cut  off  euttrdT,  leavtn;ra 
tTAceoi  blue,  which  waanotthecaaawith  the  bromide. 
Hera,  again,  we  have  the  brooao-iodMie  iV.)  cuttisj? 
out  the  blue.  g««iag  right  iato  the  i^iisi  That  u 
ict^riatiog.  because  1  propoee  to  ahow  you  next  tb<» 
fact  that  the  abe>rptuui  coinciios  wiih  the  work 
don*  on  the  films  tleoistlvea. 

I  have  here  a  board  with  four  atrips  of  payv>r 
upon  it — the  first  coated  with  chloride  of  silver,  the 
second  with  bromide  of  silver,  the  third  with  iodide 
of  ail  v^sr,  and  the  fourth  with  brosao-iodide  ol  silver. 
I  will  expose  each  of  tham  for  twtaity  Meondi  to 
the  spill  f  I—,  end  develop  them  before  you.  In 
order  to  reoogniee  the  parte  acted  up<^a,  there  are 
ieTiiigsi.uta<roaethediffereot  parta of  th^ apactrom 
[raerxpoaores  were  m»de»  aad  theauiivi  damp^ 
aad  placed  on  th«  d^^reK^riu;:  board.!  I  bmah  eac& 
fTr.^  or^T  wi:h  the  ferrous  c:iro-axaJ*te  devel'"p*r. 
TThe  prints  i*er*J;.p^  rapi  It,  the  chloride  Ukiii^ 
ra*h«r  locsfvr  thaa  the  otheva  to  appaar.]  The 
ci'-rie  »r-a^tiiae«  take*  a  little  !oa«er  to  develop, 
■ad  I  ckszbt  t-'k  have  ipTen  it  a  hrtie  looser  exx  >« 
swra  because  it  is  oM  quite  so  aecsitiev  as  the  otif=r 
aai«*.  Heva  are  the  tour  spectra  Fig.  4  •  Ta« 
■arj-aria  senwlzvettces  of  the  cfei  oriie.  A.  xs  abxit 
t^  one  H  on  th«  Sfseetrum.  Tae  ioci  Je,  C  goes 
MAisrmG:  the  brHnide.  B.  half- way  betaraen  G 
ms.i¥.  *^  «xt&ais  d^wn  a^  far  as  B :  the  bsoao- 
:«c  ir*.  I*.  ex^«£.us  aa  far  a«  F  ia  the  fpectrvm.  I 
"V-^r  I  can  iLztr  j:yu  th«  more  dzrectly  by  photo- 


fiist  one  is  the  red  form  of  chloiide  .No.  1 
you  see  that  the  m^ximam  sensitiTetie«s  ishal 
t>etween  H  and  ,i  in  the  vi  let  part  of  the  spectrum ; 
if  we  go  to  the  boiled  chloride  Xo.  2)  you  aeo  it 
hss  the  same  place  of  maximum  inlaDsity  aa  the 
orange,  and  that  the  intmaity  is  vary  great  aa  iar 
down  as  the  v^Uow  lin«»,  D.  We  next  eome  to  the 
red  form  of 'bromide  Xo.  3  ,  and  wo  aee  that  its 
nsaztmum  place  of  aenaitivcnaesia  half  way  heaw«en 
G  aad  F.  When  wa  eome  to  the  hUm  form  .Xo. 
i,  we  have  an  iinmente  e^ensicn  toamrda  tho  iwd . 
but  still  itreULU.5  iKaxly  the  aitue  pl»ce  of  maximiim 
9en£itiTene5<9  between  G  and  F.  Xext.  wre  havo 
the  yellow  form  cf  i(v:ide  Xo.  .'  ,  and  it  showa 
that  it  ecds  t'oarplr  at  G.  *rh«r«  is  no  s^ioLifum 
impressed  beyond  G.  In  one  case  where  1  gavw  n 
a  verv  prolonged  exposure,  I  g<->t  what  is  ealled  a 
T«v«nai  of  the  image,  but  ctiU  thtf»  iodide  spactiam 
is  cut  cff  at  that  particular  point  Xo.  6  . 


The  Kloctrie  Oaa-Xd8ktar.»no  fc^Iowan^ 
,  deecnption  cf  Clarke* •  patent  gas-lrghter  w*» 
,  girec  at  a  T;«it  to  the  wcxks:— It  eonsisia  otf  a 
chloride  of  tTirer  battrrr  cf  ccvcl  and  powerful 
c  nstrertion;  the  cll'iie  of  ulver  being  a^pSed 
to  the  siirer  p^ate  urder  crvat  prfwure.  The  ir- 
duction  coil,  the  wire  ct  which,  laiSrad  of  hma%  of 
copiier  as  uscvL  is  ordinary  xrosi  wire  erowad  c^tx 
a  bobbin  wi*.h  interiaycts  of  eotton  thread,  is  place 
of  the  u&ail  copper  wire  Tutalatad  with  auk  sr 
c-^tton :  this  layer  rf  wire  -.s  then  ccTcred  wil^ paper 
saturated  in  paraSa  to  prc*i«ce  mrre  perfect  m- 
salatioc.  The  ex  denser  is  ir.  -apwr*^  of  dasea  of 
tiaicii  aad  para^a- paper.  XVe  wk-5e  is  »- 
doeed  in  a»  ebooiie  hax>dje  aho«t  a  fcot  I 
from  this  a  brass  tu^  of  aar  < 
earryiag  the  positive  ax 

lent  from  the  battery  indnres  aruziMS  in  f%m 
which  passes  to  the  pcinia  cf  the  spire»  aad  by  the 
preanu^  of  a  battott  m  tho  haadfe,  tta  ^aatk  which 
*  tguitea  the  gaa  ia  prodaeai. 


Jtn,T  28, 18M. 
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SCIENTIFIC  NEWS. 


Vr£WS  reached  Oanbridge  on  Satordaj  laaft 
1\  that  the  reeeatljr-appoiiited  ProfeMor  of 
JaAmBl  Morphology  had  been  killed  bj  a  fall  in 
9wits9tlmnd  while  moniitaiii-olittkbfaiff.  IVof. 
F.  M.  Balfour  was  in  the  prime  of  life.  He 
was  a  fellow  and  tutor  of  Trinity  College,  Royal 
HedalliBt  in  1881,  and  President  of  the  Gam- 
bridge  Philoaophioal  Society.  He  was  a  Felbw 
of  the  Boyal  Sooictty,  and  an  hon.  LL.D.  of 
Glasgow.  Last  term  he  was  elected  to  the  new 
ohair  of  Animal  Morphology.  On  page  270  of 
o«r  las^Tohime  we  reviewed  the  second  volBme 
of  Pfof.  Balfonr's  treatise  on  '' OompanitiTe 
Embryology/*  a  woric  widoh  will  prore  afltt^g 
monnmentto  his  memory,  and  an  indication  of 
the  great  loss  which  the  sclentifio  world  has  su- 
tained  by  his  untimely  death. 

Oaptain  GilHes*  of  the  B.M.a  JV^va,  leperts 
to-  the  £ueH08  Ayrm  SUtndmrd  the  obserratloti  of 
a  comet  on  Jane  19,  wUle  in  lat.  W  49  B., 
long.  48*  IT  W.  Tfaer  comet  is  deeoribed  as 
bearing  N.  60  W.  (true)  10^  abote  the  horixon, 
with  a  tail  about  6^  in  length,  eTtfl"'^<»g  tO' 
wards  the  zenith. 

As  epbem«iis  of  the  eeoMl  of  1812  (Pons), 
has  been  prepared  by  MM.  Schulfaof  aftd 
Bossert,  and  is  droulated  by  the  Obwsrfatoire 
do  Paris.  By  a  new  disonssion  of  the  obser- 
yations,  MM.  Schxdhof  and  Bossert  find  the 
most  probable  elements  give  a  revolution  of  71 '7 
years;  and  Uiey  have  reason  to  believe  that  the 
comet  will  come  again  to  perihelion  about  the 
middle  of  1883.  Tte  nncertainty  as  to  the 
period  of  revolution  being  about  three  and  a 
half  years,  it  is  desired  that  systematio  re< 
seardies  should  be  oemmenoed  at  cnee. 

FsooE  foor  obeerrations  of  comet  W«Ufl,  Herr 
Thraen,  of  Dingel^tadt,  Thnriogia,  has  com* 
pnted  a  set  of  elliptic  elements  wbiich  give  a 
pertod  of  3,617  years.  Mr.  L.  Boas  reports  to 
zke  Attronomisehe  Nnchrichtent  that  on  June  11, 
with  a  power  of  180,  the  true  nucleus  was  seen 
as  a  perfectly  round  and  sharply-defined  disc 
of  moderate  illumination.  The  nebulosity  of 
the  coma  was  quite  uniform  and  faint,  and 
about  10"  diametar.  Oa  June  12  the  comet 
was*  very  easy  object,  but  the  na^ua  pcoper 
could  not  be  seen. 

Uoder  the  superintendence  of  Prof.  Van  de 
Sande  Bikhmijzen,  director  of  the  Leyden  Ob- 
Bsrvaiory,  have  at  last  been  published  the 
observations  of  Mars  made  by  Sohrdker  at 
laUenthal. 

The  Lsns  Oommittee  have  reported  to  the 
Council  of  the  Photographio  Society,  recom- 
mending that  the  aperture  of  the  standard  unit 
dia^iragm  should  have  a  diameter  equal  to  one- 
lovrth  the  equivalent  focus  of  the  lens,  and  that 
tlMMowtth  smaller  openings  should  haveapev- 
iuree  din&nishiDg  in  area  by  one-hall»  andbe 
marked  2,  4,  8,  &o.,  thus  indieating>  that  if  the 
unit  stop  needs  an  exposure  of  one  second  on 
any  given  paper,  the  use  of  a  smaller  stop  would 
need  a  numbiar  of  seconds  corresponding  to  the 
number  of  the  stop.  Flanges  and  catnera-screws 
are  recommended  to  be  threaded  with  a  standard 
series.  The  Oouooil  have  adopted  the  report, 
and  have  ordered  the  construction  of  a  serias  of 
staniaid  flanges  and  oameraHMrews  to  be  hepft 
in  the  custody  of  the  Sooiety. 

Under  the  title  of  <*  Light :  a  Oourse  of  Bx« 
perimental  Optics,  chiefly  with  the  Lantern,^' 
Mr.  Lewis  Wright  has  issued,  in  a  revised  and 
enlarged  form,  bis  articles  on  "  Optica  with  the 
Lantern,"  which  appeared  in  Vols.  XXXII.  and 
XXXUl.  The  volume,  which  is  illustrated 
by  several  coloured  and  other  plates,  besides 
numerous  woodcuts,  is  published  ))y  Messrs. 
Msomillan. 

Mr.  Forney,  at  a  recent  meednir  of  the  Master 
Oatbuilders*  Assodation  of  the  United  States, 
said  that  1,500  railway  employes  are  killed 
and  10,000  injured  every  year  in  the  States. 
The  committee  on  automatic  couplers  and  draw- 
bars reported  that  out  of  3,000  patents  they 
were  unable  to  select  and  recommend  any  of  the 
devices  as  a  standard. 

The  Belgian  Academy  offers  a  prize  of  3,000f. 
for  the  best  essay  on  thepollation  of  rivers  and 
the  deatmotion  of  fish.  The  essays  should  state 
what  are  the  poUutiog  matters ;  give  a  list  of 
Belgian  rivers  which  have  been  rendered  unin- 


habiMlebyfiBh;  indioale  the  means  of  poitfy. 
ing  the  waters;  and  give  a  speoial  aeoonni  of 
the  causes  of  deal9i  of  flA.  llie  eaays  should 
be  sent  in  before  Oatober  1, 1884. 

It  is  stated  that  M.  Jablochkofl  has  in- 
vented an  electriooMtor  which  is  veiy  simple 
afltd  powerhiL  The  details  are  not  yet  avail- 
able, as  some  of  ths  patents  hava  not  been 
completed. 

At  the  Trocad6ro,  Paris,  an  ethnological 
museum,  containing  about  44,000  q^dmens, 
has  been  organisea  ;  and  the  dassifioatlon, 
which  was  undertahon  by  Dra.  Qandren  and 
Hatmyy  ia  now  nearly  oompletod* 

The  velocity  of  chetniosl  aettom  has  been 
engafring  the  attention  of  a  Russian  cheoAst, 
M.  KoeJGsnder.  His  experiments  consisted  In 
dissdviag.  marble  or  magnesinm  in  water  acidu* 
lated '  to  various  degrees  with  diflereat  adds. 
The  onrvos  of  vdodty  of  dissolution  have  a 
striking  re—rnhlnnta  to  Umbo  i»pro>— ting 
electric  condootivity.  The  sdnbiliCy  tnorsBses 
with  the  quantity  of  the  aeid  up  to  a  oattain 
pofait,  beyond  winoh  it  doeceaaes«  It  is  remark- 
able, too,  that  the  vdodty  of  the  reaction 
referred  to  the  proportions  concerned  is  greater 
the  lower  the  ecneantaation.  Th^s  Id  sulphuric 
aoid  dissdves  in  a  seoond.more  than  half  what 

2  will  dissdve,  and  still  more  thsn  a  third  what 

3  1^  diisolya.  The  phenomenon  beeoaini  mare 
and  more  pienonnoed* 

A  new  dass  of  colouring  natters  has  been 
deeoribed  in  the  Ber^  Chemical  Society  by 
Herren  I^ischer  and  Buddpb.  It  is  based  on 
the  discovery  that  aoetanilide  under  the  influence 
of  ohleside  of  alno  at  a  teo^peratnre  of  250°  to 
270  0.,  gives  a  beantifnl  yellow.  The  nama  of 
JManniSaelB  apfilied  to  thienew  prodoety  which 
shews  a  fine  noei»green  flnoteeceneey  spedaUy 
brilliant  on  silk  flbses*  The  oompodtion  is 
Ci,  Hn  N,. 

Willie  the  white  of  egghaavarionaindustrid 
uses»  almost  the  only  one  for  the  yollc  is  the 
dresdi^  of  sUna.  AtMMvding'  to  M.  Oariee 
(Jeter,  de  Fhmrm.),  this  industij  finds  the  yolk  as 
eificaoiona  nHien  in  complete  putridity  as  when 
ftesh.  The  ydks  are  coUeoted  in  wine- stores 
and  manufactories  of  dbumen  (where  they  are 
rejected  as  useless),  and  brought  in  casks  as 
<*mndlage''  to  the  leather-dresser.  While  the 
latter  is  indiffeient  to  f reahness,  he  attachee 
great  ia^sctance  to  homogendtjr  and  richness 
in  fatty  antftets.  The  former  is  affected  by 
various  oaases»  but  espedally  the  aedon  oi  anr, 
which  is  not  mere  drying,  but  involveea  chemioal 
process.  For  Remedy,  soaie  odleetors  of  tbe 
ydk  apply  water,  and,  to  raise  the  density  (thus 
lessened),  afewhandfuls  of  marine  sdt;  others 
have  recourse  to  alkaline  sulphates,  dum,  &o., 
to  retud  putrefaction.  None  of  these  matters 
serieady  aff  act  the  ddns ;  bnt  they  undoubtedly 
diminish  tbe  vdue  of  the  mndlage  by  lowering 
the  proportion  of  oil  of  the  egg.  To  ascertdn 
tiie  purity  of  the  mndlage  measnresaent  of 
dendty  is  of  course  f  alladoas.  The  presenee  of 
fordgn  sdts  is  beet  detected  by  comparing 
equal  quantities  of  typicd  yolks  and  of  suepeoted 
mucilage.  Bnt  the  surest,  if  not  the  quickest, 
plan,  is  to  determine  suooesdvefy,  in  a  few 
grammes,  the  quantities  of  water,  organic 
matter,  and  minerd  salts ;  lastly,  the  proper- 
timi  of  fatty  matter. 

There  is  a  generd  tendency  at  present  (we 
learn  from  a  Qerman  military  paper)  to  adopt 
smaller  bores  for  portable  arms.  Thus  the 
Swiss  rifle  has  a  bore  10*4mm.  (about  *416in.), 
and  ,the  rifles  of  the  Servian  and  the  Swedish 
infantry  have  a  boce  of  10 '15mm.  (-^in.)  Prof. 
Hebler,4>f  Zarioh,  goes  still  further,  adopting 
lor  his  rifle  a  bera  of  8-6mm.  ('844in.)  The 
traadonnatie&  of  arms  at  prseeat  in  serviee  in 
Europe  into  arms  on  the  HeMer  system  can  be 
done  by  a  simple  tubage ;  the  iarv*entor  has  thus 
already  transformed  the  Swiss  Vetterli  and  the 
German  MauBcr.  Experiments  with  these  two 
dtered  rifles  have  proved  clearly  how  false  is 
the  idea  that  a  long  and  thin  pro j tactile  must 
lack  stability  in  the  air.  The  cartridge  is 
8dmm.  long  (3*4in.)  ;  the  ball  32*8nmi.  (l'3in.) 
The  weight  of  the  cartridge  (an  important 
point)  is  only  35  grammes,  and  96  Hebler 
csrtridges  weigh  no  more  than  80  Mausers.  Each 
(Qerman)  soldier  might  carry  about  21  more 
cartridges  than  at  preeent.  The  advantages  of 
greater  tension  of  trajectory,  greater  extent  of 
Uie  duigerous  zone,  and  longer  range,  are 
distinctly  proved  for   the   Hebler  zifle.    The 


firing  with  it  is  meis  accurate.  There  is  no 
reason  to  fear  lack  of  penetrative  force.  Experi- 
ment is  still  desired  as  te  whetiier  solidity  is  not 
too  much  diminished,  and  cleaning  rendered  too 
difflcdt. 

An  interesting  illustration  of  the  generd 
usefulness  of  de^ridty  in  these  times  is  aflbcded 
by  the  new  opera  house  at  Frankfort-onothe* 
Maine.  Besides  bdl^oaUs  nod  dgnds  through- 
out the  building,  there  are  no  fewer  than  dght 
diflerent  services  to  which  deotridty  is  put: 
These  are :  (I)  fire-alarm,  (2)  tdl*>tde  arrange- 
ment with  dock,  (3)  door- closing  arraagement, 
(4)  heat  telegraph,  (5)  lighting  the  chandelier^ 
(6)  li^htinff  the  soffit-lights,  (7)  lift-ooanter  of 
the  ventilator,  (8)  time-4)eaterw  A  detailed 
acooant  of  these  arrangements,  with  illns- 
trations,  is  begun  in  the  JBUetroteohmtehe  ZeU* 

The  sand  which  is  used  in  grinding  glaM 
plates,  and  to  is  mixed  with  glass'-dnst,  Is 
utilised  by  M.  Motte,  of  Dampremy,  near 
Charleroi,  for  production  of  keramic  ware,  such 
as  solid  or  hdlow  bricks,  simple  btdlding  stones, 
or  ornamentd  stones.  These  products  have 
great  firmness^  a  pleasant,  unaiktstable  oolanr, 
like  that  of  French  eendstonsy  and  Hiallspedflc 
grawty  (mder  1  *6).  Thay  axe  piodnosd  by  the 
oidinesy  medied ;  the  mdsloned  sand  can  be 
easily  moulded. 

From  a  reoeat  r^rt  by  Hscr  WaenUff  on  a 
vidt  to  ironworks  in  this  country,  it  appears  that 
while  En^^and  shaves  to  the  extent  of  47  per 
oeni.  in  the  whde  pig-iron  prodoetion  of  the 
worid,  Germany,  with  Luxemboni^  figores  with 
only  13  per  cent.  England  consumes,  per  head 
of  the  population,  about  five  times  as  much  iitm 
as  Qermany.  The  production  of  Wnglith  iron 
ores  is  about  four  times  the  German*  The 
English  cod  production  is  about  63  per  cent,  of 
that  of  the  whole  world.  That  Genuany,  with 
its  unfavourable  podtion  for  transport^  and  the 
graat  distances  betireen  the  sources  of  cod  and 
ironstone,  dionld  compete  as  it  does  with 
highly-favoured  England  in  the  worid-madcat, 
is  regarded  by  the  author  as  a  thing  to  be 
prond  of. 

We  may  here  note  some  facts  about  the  loon 
industry  in  Sweden,  A  review  of  the  period 
1860-80  shows,  that  while  the  production  in«* 
creased,  the  number  of  places  of  production 
(pits,  furnaces,  forges)  decreased  quite  remark- 
ably. From  about  417,000  tons  of  iron  ore  in 
1860,  the  production  rose  to  about  776,000  tens 
in  1880.  The  number  of  workmen  in  1860  was 
5,249;  in  1880  only  5,038.  Thus,  a  worionan 
in  the  latter  year  produced  nearly  twice  as  much 
as  one  in  the  former.  This  is  attributed  chiefly 
to  improved  means  of  blasting. 

On  the  occasion  of  the  fonrA  International 
Congress  of  Hvgiene,  an  exhibition  of  objeete 
of  any  kind  relating  to  hygiene  and  statistics  of 
population,  will  take  place  at  Geneva  from  Ist 
to  15th  S^tember  this  vear.  Inventors,  Ac,  of 
aU  nationalities  are  invited  to  take  part. 

The  Mgnd  officer  at  the  summit  of  Pike's 
Peak,  Sergeant  Day,  has  latdy  observed  a 
curieas  phflncraenon;  On  opening  the  door  at 
8*45  p.in.,  the  line  on  the  snaiait  was  seen 
distinetly  outlined  in  bright  light,  wUdi  was 
thrown  out  from  the  wire  in  benatlfal  sdntil- 
lations.  These,  seen  nearer,  had  tbe  appeaxanoe 
of  little  electrified  brushes  or  inverted  oonee  oi 
light,  with  their  points  to  the  line,  whence  they 
issued  in  little  streams  about  the  size  of  a  peneii 
lead  of  bright  violet  colour,  while  the  oene  of 
rays  was  of  a  brilliaot  rose-white.  Hiese  cones 
pointed  in  all  directions,  and  were  constantly 
jumping  about.  There  was  no  beat  to  the 
light>  though  one  could  not  touch  one  of  the 
little  flames,  for  as  scon  as  the  flnger  was 
brought  near,  they  would  instantly  vanish,  or 
jump  to  another  point  of  the  Une.  Pasdng 
along  the  line  with  finger  extended,  these  Utile 
jets  of  flame  were  successively  **pu^d  out," 
to  be  instantly  religbtei  in  the  rear.  Bv^ 
exposed  metallic  puint  or  surface  was  similarly 
ttf^Md  or  covered.  The  cups  of  the  anemometer 
appeased  as  a  solid  ring  of  fire,  with  a  load 
hissiag'  noise.  On  bringing  the  hand  near  the 
instraiaent,  no  heat  was  feh ;  but  the  hand 
instantly  became  aflame,  and  on  raising  it  and 
spreading  the  fingers,  each  of  the  latter  became 
tipped  with  cono'^  of  light.  There  was  a  feeling 
as  of  a  current  of  vi4K>ur  escaping,  and  a  slight 
tingling  sensation.  Other  parts  of  the  body 
were  lighted  up  also. 
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Obainr«n  of  tba  planet  Jupiter  will  welooma  the 
tepuhlieatiom  frtm  the  AnmUss  Aitnmomioun  tU 
l*Ohammt9ir0£o¥Mi  tU  £rux€ile$,ot  the  aplendid 
•eriea  of  obaerrationa  made  by  M.  L.  l^eateA  during 
the  oppoettioQ  of  187^.  N.  Nietten  empbyed  Che 
Meta  aquatoieal,  of  6  9im.  apectnre  and  At  6in. 
foeal  Ittgth,  which  it  roouitedinthe  Saatemdosna 
of  the  Royal  ObaerratorT  At  Bmanla ;  niingohiafly 
powan  of  180  aad  870,  although  on  rare  oceaaiona 
of  aaperlatife  definition  he  employed  hii^aar  <mea 
atill.    Aa  a  xeaoU,  we  h«?e  47  mmntaly- 


akatchea  of  the  planet,  made  during 'the  period 
•xteading  between  JtOy  16  and  Norember  2  m  the 
year  raf  erred  to»  and  •  48th,  oonatitoting  a  kind  of 
hey  •plan  to  the  Tariona  ragiona  on  Jupiter'a  anr- 
faea.  31  pagea  of  lettefpveaa give  the  moatample 
detaila  aa  to  the  poaiHon  anglea  of  the  TaBona 
banda.  the  eqoatoaal  aad  polac  diametera  of  the 
planet,  and  the  intarnda  betwean  the  bands,  &c, 
all  miaometiiMaiy  meaaued,  tonsther  with  no*ea 
of  the  ooloora  ol  the  Taaona  markiDga  npon  them. 
Fonr  anpplaoiantary  pagea  deal  with  obaerraticiia 
of  the  famona  Bed  Spot  The  akatahaa  (»f  the  planet, 
to  which  I  haTe  referred  above,  were  all  drawn 
directly  on  the  atone  by  K.  Nieeten'a  own  hand ; 
and  eznibit,  aa  I  have  said,  the  moat  minute  accu- 
racy of  detail.  The  publisher's  name  on  the  title- 
page  is  F.  Hayea,  of  Bmaaela ;  but  I  preaume  that 
anv  of  the  foreign  bookaeUera  in  London  would  be 
able  to  obtain  it.  Anyone  penonally  engaged  in 
the  atudy  of  the  giant  planet  will  certainly  do  well 
to  make  the  ezi>eriment  of  ordering  M«  Nieaten'a 
brochure  forthwith. 

Another  recent  work,  too,  which  I  haye  been 
reading  with  great  intereat  is  Profeaaor  Holden'a 
ezcellent  monograph  on  "  the  Multiple  Star  £  748  " 
which  forms  appendix  II.  to  the  Waahington 
Obsenraticxis  for  1877.  The  Star  which  forms  the 
subject  of  this  ezhaustiye  essay  ia  otherwise  known 
as  d*  Orionis^  but  is  probably  most  familiar  to  a 
large  proportion  of  your  readers  aa  the  T^pezium 
in  OrioD.  Visible  to  the  naked  .eye,  as  one  star  of 
the  fourth  magnitude,  it  was  split  into  three  by 
Huyghens,  who  subsequently  (January  8, 1684)  aaw 
the  fourth  atar.  Hooke,  howeyer,  would  reaDy 
aeem  to  have  seen  the  fourth,  and  that  infinitely 
more  difficult  object  the  fifth  star,  somewhat  prior  to 
this.  Struve  appeara  to  haye  re-disooyered  toe  fifth 
Star ;  and  the  suth  was  first  picked  up  by  Sir  John 
Herschel  on  Ghriatmaa  Bay  in  1832.  That  theae 
two  last-mentioaed  objecta  are  yariable  I  think 
that  no  one  who  haa  watched  them  for  any  length  of 
time  can  doubt  Prof.  Holden  giyea  a  list  ox  obseryers 
who  have  seen  these  objects  wiUiinstrumentaof  small 
aperture ;  which  (assuming  that  two  alleged  ob- 
seryationsof  the  fifth  Star  were  really  objectiye 
ones)  i>lace8  ita  yariability  beyond  any  question. 
The  chief  part  of  the  monograph  is  deyoted  to  a 
yery  elaborate  discussion  of  a  most  extensiye 
series  of  meaaurea  in  position  and  diatanoe  of  the 
fonr  principal  components  of  this  wonderful  system, 
made  hj  Prol.  Hall  at  Waahington  in  1877  and 
1878,  with  somewhat  leas  numerous  ones  of  its  two 
more  minute  constituents.  As  a  result  of  the  ez- 
haustiye discusAion  of  which  I  have  just  spoken. 
Prof.  Holden  pretty  confidently  predicates  actual 
physical  assooation  among  the  members  of  this 
strange  object. 

Win  Mr.  Franks  (letter  20289,  p.  450)  forgiye  me 
for  pointios^  out  that  my  aole  object  was  ^  indi- 
cate the  pnneipU  on  which  an  equatorial  moye- 
ment  was  obtained  by  the  aid  of  a  beyelled  block 
of  wood,  without  entering  into  any  details  of  con- 
struction ?  Had  I  intended  to  supply  any,  I  should 
haye  giyen  a  copy  of  the  engraying  which  appeared 
on  pi  402.  in  the  inatructive  letter  (20242),  by 
"OrderioVitaL" 

Without  attempting  to  trayel  oyer  the  aome- 
what  heterogeneous  and  disconnected  series  of 
arguments  and  assertions  employed  by  Mr. 
Qardner,  in  letter  20305  (p.  468),  it  may  suffice 
hare  to  call  attention  to  the  fact  that  if  the  Moon 
really  influenced  the  weather  in  the  sUghtest  degree 
by  her  power  of  attraction,  weather- changes,  like 
the  tides,  must  be  semi-diiuiial. 

In  answer  to  query  47438  (p.  460),  I  may  tell 
<*  Rigel  **  that  all  yery  dose  double  Stars  are  much 
more  easily  resolyable  in  twilight  than  when  it  gets 
darker ;  inaamnch  aa  the  brightneaa  of  the  back-> 
ground  to  a  great  extent  obliterates  the  diffraction 
rings  which  in  a  dark  sky  enyelop  the  com- 
ponents. In  saying  this,  I  am,  of  course,  not 
referring  to  cases  in  which  the  companion  to  the 
larger  sUr  is  yery  minute  as  well  aa  doae.  In  such 
a  case,  if  the  c<Hn$a  is  to  be  seen  at  all,  ex  necessitate 
the  night  must  be  dark  before  it  could  eyen  become 
yiMlhlo  as  au  isolated  object. 

Mr.  Mukrr  (query  47451,  p.  460)  may  rest  assured 
that  the  sole  remedy  for  the  impairment  of  the 
ileflnltion  of  his  telescope  by  such  an  atmospheric 
hisii  as  he  describes  is  to  take  it  up  aboye  the 
reuion  in  which  that  haae  is  formed.  I  perhaps 
miiy  add,  though,  that  some  of  the  finest  nights  we 
e?ttr  get  in  KngUnd  for  teleicopio  puiposee  are 
those  ill  which  there  is  a  slight  mist  rising  from 
tho  Hruuud  1  have  had  most  astonishing  yiewa  oi 
nlauntary  detail  nudrr  those  oircum^tanoes. 

If  Ainerlosu  "  (query  47467,  p.  400)  determines 
ou  erscting  hU  telesoopa  at  the  top  of  hia  house, 


let  me  nine  him  to  haye  two  maasiye  bauaa  of 
timber  bniit  into  the  opposite  waDa  of  it  and  a 
heayy  atone  alab  laid  aoroaa  them  aa  a  fonndatiwi 
for  ue  nHlar  of  hia  equatorial  motmting.  If, 
then,  he  baa  the  flooring  of  the  room  laid  npon 
joiats  independently  of  this  arrangement  (in  nMt, 
so  aa  not  to  oome  in  contact  with  it  at  aD),  I  think 
that  hia  trouble  from  tramora  will  be  paractieally 

I  really  cannot  giye  *'  Jamaica  "  (query  47468, 
p.  460)  any  repliea  to  his  qneationa  which  woold  be 
worth  hia  peruaal,  with  the  limited  time  at  my  dia- 
poaal.  Imprifflia,  I  know  nothing  about  the  me- 
teorologioal  conditiona  obtaining  in  Jamaica, 
although  the  experience  of  Mr.  MaxwdlHall 
would  aeem  to  pomt  to  ita  being  a  good  obaeifiug 
climate.  In  the  next  plaoe,  the  cafcnlatiflB  of  the 
timea  of  contact  of  Yenua  with  the  Sun*a  linb  ia 
yery  much  too  openee  to  be  perf onned  eurrentB 
calamo  on  the  day  on  which  hia  query  appean 
Any  profearfcnal  computer  would  fumian  him 
with  them,  though,  fior  a  yery  amall  diaiga.  Aafor 
the  Sun's  altitude  at  the  beguning  of  the  Ttenrit 
at  Kingston  :  taking  this  out  in  the  roughcet  poaa- 
ble  way  on  an  enyelope,  I  do  not  think  that  it  can 
be  much  mere  than  S^  or  ao.  It  win  be  about  2« 
leaa  at  the  time  of  laat  contact.  «  Jamaica  "  abonld 
certainly  employ  hia  Ck>oke  refractor  lor  the  kind 
of  obaemtioiiB  be  propoaea  to  make.  He  wiU  find 
it  more  satisfactory  than  the  rtfleetor. 

What  does  **  B.  Mc  "  mean  (query  47475,  p.  461) 
by  a  "  Sidereal  Indicator,"  and  whence  did  he  get 
the  name? 

Mr.  Gardner  (query  47492«  p.  461)  wiU  find,  on 
reference  to  the  Nautical  Almanac^  that  the  Moon 
was  in  apogee  in  Taurua  from  October  3rd,  1879, 
to  September  25th,  1880,  at  which  date  her  apogee 
passed  into  the  confines  Cf  OeminL  She  waain 
perigee  in  Taurus  from  June  2nd,  1875,  to  January, 
1876,  when  her  perigee  shifted  into  Gemini  aa 
before.  The  perigee  perf onna  one  aidereal  reyoln- 
tion  accurately  in  3&2-576  daya,  or  8yra.  310d. 
12h.  29m. ;  but  the  motion  of  line  of  apaidea  ia 
not  equable  through  a  lunar  month :  for  when  the 
Moon  ia  in  syzygies,  the  b'ne  of  apddea  adyanoea 
in  the  order  of  the  signs,  but  retrogrades  in  the 
quadraturea.  The  line  of  nodea  takea  6798279  daya 
— i.e.,  18yra.  223d.  15h.  68m.  to  make  a  complete 
aidereal  reyolution :  whence  it  ia  obyioua  that  it 
by  no  meana  f oUowa  that  at  the  end  of  the  period 
of  which  I  haye  spoken,  the  line  of  Lunar  apaidea 
will  point  to  the  same  stars  in  the  sky.  The  Moon 
will  again  be  in  perigee  in  Taurua  m  May  24tk, 
1884,  and  the  perigee  will  remain  in  that  oonatet- 
lationauntflBec.  2Bd.  It  will  haye  paased  into 
Gemini  by  the  end  of  the  year. 
A  Fellow  of  the  Boyal  Aatronomieml  Sooiety- 

BIBKINaHAX'S  KBW  YABIABI.B  IS 
OYQfJSSJJS, 

[20309.J^FoB  aome  reaBon  which  I  am  unable  to 
explain,  I  failed  to  detect  thia  intereating  object 
for  aome  time  after  its  discoyery,  about  fourteen 
montha  ago,  and  subsequently  it  haa  either  beesi 
extremely  small,  or  concealed  by  the  treea  whick 
Umit  the  yiew  from  my  telescope-houae.  Bni  the 
sight  which  I  had  of  it  last  ni^ht  was  so  gratifyittK 
that  I  am  induced  to  meAion  it  for  the  sake  of  any- 
amateur  obseryers  who  may  not  aa  yet  have  madCe 
ita  acquaintance.  It  liea  m  a  oompaiatiye|y  open 
space,  about  3°  (more  accurately  V  bV)  N.  of 
«  Oygni,  and  will  be  at  once  reoognised  by  ita 
beautiful  red  tint,  which  during  the  short  tiine  ni 
my  disposal  attracted  my  attention  so  much,  thai 
I  took  no  especial  note  of  its  compaiatiye  bri|^it- 
ness.  I  should  suppose,  however,  that  it  would 
fall  between  8  and  9  mae.  (a  common  sise,  by  the 
way,  for  some  unexplained  reason,  for  ruddy 
stars).  The  eminent  and  accomplished  observer  to 
whom  we  owe  this  discovery  will,  I  hope,  before 
long,  be  induced  to  favour  us  with  another  aad 
enlarged  edition  of  his  most  interesting  Bed  Stnr 
Catalogue.  T.  W.  Webb. 

Hardwick  Vicarage,  July  20. 

AN  AFOLOGT. 

[20310.]— I  BAVS  to  apologise  for  having  asia- 
taken  the  planet  Mara  for  a  new  object.  I  deeply 
regret  that  my  note  waa  not  in  time  to  atop  tfaie 
publication  of  my  letter  (No.  20286,  page  449), 
which  waa  sent  directly  I  had  reodved  a  re^y  froaa 
a  gentleman  (with  whom  I  had  communicated  nine 
days  previoualy),  informing  me  of  my  mistake.  1  feel 
that  it  ia  due,  Sir,  to  you  and  to  your  readerattat  I 
should  offer  some  explanation  of  my  oondneft. 
When  I  swept  this  object  into  the  tdeeeope  I 
thought  it  might  be  Mars,  and  not  having  aa 
ephemeris  within  reach,  I  referred  to  the  '^  Aatro* 
nomical  Notes'*  for  July  (page  369).  where  it  U 
stated,  * '  This  is  a  month  quite  repartable  for  the 
absence  of  the  Major  Planets  from  the  night  aky. 
Mars,  Jupiter,  Saturn,  Uranus,  aad  Neptane  beang 
none  of  them  viiible,"  and  tnmiag  to  the  Kotaa 
for  the  previous  month  (page  2^),  this  statsmwif. 
»•  Mars  fc  now  too  near  the  Sun  to  be  fairiy  Been  ** : 
and  so  I  conclnded  that  as  Mars  was  inviaiiila, 
what  I  had  observed  could  not  be  that  plana*,  bwt 
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%■  new  objMt.  In  mftking  theee  quotetionf  I  do 
not  wiah  to  dear  myielf  from  »U  bUme,  and  I 
greatly  regret  that  by  attaohing  a  meaning  to  the 
** Astronomioal  Notes"  in  this  journal,  which  I 
beliere  they  were  not  intended  to  cont»y,  I  have 
been  the  means  of  disseminating  an  erroneous  state- 
ment by  the  aid  of  your  Taluable  journal,  for 
which  I  am  very  sorry,  and  can  <m^  faopa  that 
▼our  readers  have  not  been  greatly  inoouTenienoed 
therein,  and  be  assured  that  next  time  I  aanonnoe 
a  disooTsry  it  will  be  of  something  more  recent 
than  that  of  the  planet  Hars.  J.  " 

29,  Wyyis-street,  Bromley,  E.,  July  22. 


OATALOOUB  OV  8U8PBOTSD  VABI* 
ABIiB  STAB8.— rV. 

( Continue  from  paf0  449. ) 

[20311.]— Draoo—Brldanus-aeminl—  Her- 
onles— Hydra— lAoetta—Leonea,  Kajor  at 
Minor. 


thmayeai^ifeMemsqaite  oertsio  that  the  straaks 
are  elevations,  which  differ  from  ordinary  ridges 
principally  by  their  great  breadth,  compared  wiUi 
their  tcit  low  elevation.  This  being  the  dase,  it 
win  be  Clear  that  the  spaces  between  the  streaks 
will  really  be  slight  depressions,  and  more  than 
half  of  the  curious  hoQows  shown  in  Mr*  Ingall's 
drawing  seem  to  occupy  such  situations.  Be^wal, 
however,  are  apparently  right  in  the  path  of  some 
of  the  btightest  stresks.  . 

None  of  these  depressions,  howerar.  appear  to 
be  pieoisely  the  same  as  those  seen  by  Sehioter 
and  miseli.  At  the  time  of  the  observation  of 
June  2Svd,  1882,  the  two  pits  were  nearly  as  con- 
spicuous as  the  large  crater  A,  and  there  was 
nothing' else  visible  upon  the  floor  at  all  resembling 
them.  The  appearance  of  the  little  crater  B  seems 
verv  curious;  it  alwajs  appean  easy  to  me,  even 
with  the  2}in.  refraetor.  Tlie  floor  also  has  never 
appeared  to  me  perfntUf  smooth.  The  Utile 
mound  N.W.  of  the  crater  A  is  nrobablv  the 
bicbeet  portion  of  a  curved  ridge,  wMeh  iooioset, 
with  tlw  other  ridge,  running  north  from  A— a 
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PTOLBU.SUS. 

[20312.1-Mt  thanks  are  due  to  Mr.  E.  8.  Beaven 
Qetter  20266,  p«427)  and  Mr.  Herbert  IngaU 
(letter  20288,  p.  i50)  for  their  interesting  com- 
munications on  the  subject.  The  floor  of  Ptole* 
minus  is  #overed  by  a  dose  network  of  light- 
streaks,  and  i^m  the  sise  and  favourable  position 
of  this  walled  plain,  special  facilities  are  given  for 
ascertaining  their  apparent  nature.  From  nume- 
rous observations,  extending  over  a  period  of  more 


considerably    depressed   surface.    Under   a  high 
illumination  it  appears  as  a  bright  spot. 

Until  lately  neither  of  Sohrdter*s  large  depressions 
had  been  seen,  except  under  a  very  low  illumina- 
tion; but  on  June  26th,  1882,  though  the  form  of 
neither  pit  could  be  certainly  traodL  yet  a  little 
shadow  was  suspected  under  what  would  be  the 
place  of  the  west  wall  of  the  southernmost  one ; 
and  on  June  26th  this  pit  was  seen  as  a  slightly 
darker  patch,  a  little  shadow  being  also  suspected 
under  the  west  wall ;  again,  on  June  27th,  an  ill- 
defined  dark  patch  was  seen  in  the  place  of  this 
object. 

Madler  and  Kunowski  saw  the  whole  surface  as 


if  eovorad  with  low.  short  ridges ;  but  sunrise  on 
November  28th,  1881,  gave  the  impression  rather 
of  an  immense  number  of  very  minute  peaks,  in 
addition  to  the  low  elevations  of  some  of  the  mora 
prominent  streaks.  The  fleor  of  this  fine  f ormatioa 
IS  certainly  deserving  of  very  careful  attention,  for 
recent  observations  se«m  strongly  to  confirm  the 
existence,  not  onl^  of  an  obscmrmg  medium,  but 
also  of  real  physical  change.  It  is  diifiovdt  to 
imagine  that  the  temporary  reduction  of  one  of 
the  brightest  spots  on  tbe  floor  to  the  brightness  of 
a  oomparativefy  f sint  one  close  by  can  be  due  to 
anything  but  actual  change. 

It  may  be  remarked  that  Schroter's  two  winoipal 
pits  have  a  very  striking  resemblance  to  MyginitB 
N.,  in  form,  size,  and  appearance. 

A.  Stanley  WllUaBia. 

West  Biighton,  July  22. 


SMBATON'S  BLOCK. 

[20313.]-lK  your  No.  903,  July  14, 1882,  p.  426, 
I  read :  '*  Smeaton's  block,  concerning  whidi 
*  J.  C.  A.'  puto  query  47294  (p.  387),  ta  nothing 
in  the  world  but  a  wooden  cylinder  with  its  top 
bevelled  a<  an  angU  equal  to  the  co^latUude  of  the 
ptaiB  of^b$m9Mtion.^^  fiiuch  aUook  is  mot  Smeaton's 
block ;  it  isa Isr  more  soieatiflo  thing  fthaa  that 
wbioh  "  I* JUA^."  describes.  In  Pr.  Befs'  «*  (^do. 
pedia,^'  X  read :  *<  The  plane  of  contact  of  the  two 
halves  of  fSie  block  is  so  sloped  as  to  make  sn  angle 
exactly  tf^wo/  to  one- half  of  the  co-tatitude  of  the 
plaee  of  obsemition,  with  a  horizontal  line,  in 
whish  the  undsrfaas  of  the  block  is  aufmosed  to 
be  by  its  po«ition."    (Art.  «*  EquaioreaL'^) 

The  Smeaton*s  block  is  tbis :   The  altazimuth 


position  is  A ;  the  eauatorial  position  is  B ;  the 
planes  of  contact,  **  tcnose  angle  is  equal  to  oneJialf 
of  thi  eo'latitudi,^*  are  BB ;  the  axis  of  rotation 
is  C  C.  The  telescope  would,  of  course,  be  mounted 
on  and  above  D  D.  Let  our  readers  cut  two  pieces 
of  cardboard  to  the  angles  of  the  above  diagram, 
and  run  a  needle  through  the  centre  of,  and  at 
right  angles  to,  the  line  B  B  at  £  into  the  card- 
bMid  in  the  direction  of  its  plane  surface,  as  shown 
above.  They  will  at  once  seCi  on  reversing  its 
position— Le.,  turning  it  half-round  from  D' ioD 
without  the  dash  —  the  beautiful  principle  of 
Smeaton's  block.  If  the  lower  half  is  prolonged, 
and  turned  to  the  diameter  of  a  gas  or  water-pipe 
—say  4in.  inside  and  6ft.  or  Oft.  long— and  the  pfpe 
sunk  into  the  ground,  you  have  a  compact,  steady, 
and  most  useful  stand,  either  altazimuth  or  equa- 
toreal.  IT.  8.  Godfkvy,  F.B.A.8. 

St.  Bartholomew's  Vicarage,  Southsea,  16th  July. 


CHLOBIDB  OF  KITBOOEN. 

[20314.]— If  letter  20306,  J.  H.  Huxley  makes 
further  comment  on  the  properties  of  chloride  of 
nitrogen.  That  principle  whnh,  more  than  any- 
thiog  else,  science  of  the  last  60  years  has  tended 
to  eetoblish— ^.,  conservation  of  energy— seems 
wHh  Mr.  Huxley  to  oarry  small  weight  I  confess 
that,  to  my  mind,  a  perpetual  motion  is  entirely 
unthinkable.  I  can  in  no  way  picture  to  mvself 
such  a  combination.  But,  to  come  more  closely  to 
ttie  subject  of  this  letter,  let  us  take  the  ordinary 
proossi  of  making  chloride  of  nitrogen.  We  act  on 
(say)  ammoninm  chloride  with  chlorine  gas.  Now, 
ammonium  chloride  is  a  perfectly  stable  body; 
when,  however,  chlorine  comes  in  contact  with  it, 
in  virtue  of  its  affinity  for  hydrogen,  it  tears  away 
the  hjrdrogen,  and  leaves  the  nitrogen  and  chlorine 
feebly  linked  together.  Now,  here  is  precisely  a 
case  of  the  rule  quoted  by  Mr.  Huxley  in  his 
letter:  ** Whenever  we  produce  an  elementary 
body  it  is  necessary  that  an  equivalent  of  some 
other  body  should  be  burned."  We  have,  in  fact, 
conferred  the  potential  energy  of  free  chlorine  upon 
the  loosely-linked  compound  NCI,.  Further,  we 
may  note  that  for  decomposition  to  commence  it  is 
necessary  to  touch  it  with  one  of  certain  sub- 
stances, nearly  all  of  which  contain  hydrogen, 
which  may  start  the  decomposition  by  its  affinity 
for  chlorine.  Similar  cases  may  be  found.  I  may 
mention  one  recently  under  my  notice.  I  found 
that  a  plate  covered  with  peroxide  of  lead,  when 
placed  in  dilute  acid  with  a  plate  of  carbon,  the 
circuit  being  complete,  a  galvanic  couple  Ib  formed 
which  is  precisely  opposite  in  its  action  to  ordinary 
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JiTLT  28,  1883. 


^*v^^l^H«,     h\  thiMMi  onu  pUta  U  oxfdiMd,  Mid  ffM 

t«v%4rt«|tMi  UtH^iAUU  rn  thn  other,  whliat  In  o«rb(m 

♦  **v\  ^%«>i^\«t.l»  «»iif.b.  ffn«  oiygeu  \u  airtn  trti  fttthe 

'*•**•  t*%M^   \\U\U^  thn  hyilr<>ff«i   oomolntt  with  the 

)%«,N»^» 4 UU     it  w$  WWII  to  jump  to  %  ooneloiioD,  we 

****«**%  MY  ihAl  hnr«  wo  bau  mn  Anomaly;  fer, 

vvr\i%%\ArOvi   by  niUlWnff  a  Robnttnoe  it  derelopt 

«^^^«%  ;  thnv.  w»  rotrtht  uny  that  hMt  WM  developed 

««4%l  wni  K  «lon«  by  thit  l^nd  bring  ozidiied,  whUit, 

%*v  »llt%wif\|r  *t  tf*  tUoitdtw,  fnrthar  heatiepfo- 

*l  MVi»«l  III  i|i«  elootrtc  oiroult.      By  doier  ezftoinft- 

%««%n  nff  fnptv,  we  tlnd  Ditt  work  hM  to  be  done  by 

»\^ft%^«  oAMmuifY  a^eut,  in  order  to  form  lead  per- 

omH|#^  %n\\  that,  when  formed,  it  i$  auAoiently  nn- 

•%ii^bU  to  bo  rediiord  bv  ionli^bt. 

1  ilo  Dot  protend  that  tbit  itxplalni  eterytbing 
\%  Uh  v*Kiird  to  nHrofcen  chloride ;  but,  nererthe* 
l^ea,  I  betleTe  that  nature  has  no  aaob  anomaliei, 
a^ntl  that  it  it  only  owinj^  to  our  imperfeot  know- 
l««l|ro  that  we  ennnot  show  the  general  laws  to  hold 
Hood  in  eYcry  ttue.  X«LB.  A. 

xxA.«xnutaa  akd  bib  bmooybbt  op 

TSa  DSVaLOPMBNT  BY  V^POUJEl  OF 

jnuotrmT. 

[:20315.]~Tir  the  aeoonnt  given  in  yonr  last 
number,  of  Capt.  Abney'a  deeoription  of  M.  Da- 

5Qerre*i  ••  fluke  ••  ditooTery  of  theprooeae  of  the 
eTelopnent  of  the  Daguerrean  image  by  Tapour 
of  mrrcurr,  there  ia  lomo  disorepanoy  which  I 
v(«ttM  eeek  to  amend.  **  Fluke  ^  in  a  certain 
eer ee«  no  doubt  it  waa  ;  but  the  Intereeting  part  of 
tb»  matter  ia  left  out  by  Oapt.  Aboey,  poatibW 
tkrottgb  the  qnantitr  of  material  at  his  command. 

Firat  of  alU  I  would  call  attention  to  the  fact  that, 
Alt^ngb  mercury  doea  throw  ofF  Tapour  at  a  com- 
paratiTttly  low  temperature,  it  ia  not  aufiSciant  to 
make  th«  image  npmi  tlie  daguerreo  type  plate  take 
a  poaitiTe  form.  We  mutt  auppoee,  therefore,  that 
the  cabinet  in  which  Daguerre  kept  his  bottiee  was 
uBusvally  hot,  and,  therefore,  unfit  for  the  purpose, 
or  tkat  there  Is  some  mistake  or  OTueight  hi 
Captain  Abney*a  description.  Hie  deeoription  I 
tesbd  soaee  time  ago,  but  in  what  publication  I 
easnot  now  ear,  but  think  it  was  a  publication  by 
L«rehonit  and  Co.,  of  Paris,  during  DaguerreTs 
hfMime,  and  to  the  foUowing  effem:  Daguerre 
liad  made  a  camera  image  upon  a  aQver  plate, 
prepnred  with  vapour  of  iodine.  This  image  waa, 
of  conree,  a  negadve  one,  the  light  having  oon- 
vected  the  yellow  iodate  into  the  blue  anb-ozide. 
A  prrceea  of  fixation  without,  at  the  same  time, 
jmiiujing  the  image,  waa  unknown  to  Dagnerre 
at  fhie  time,  and  what  he  must  have  meat  earnestly 
Isfsd  lor  was  a  positive  image,  beeanae  his  and 
Ki^pee^  smrfaees  were  opaoue.  So,  in  order  to 
pitssiiu  the  image  he  had  made,  he  put  the 
Dsgwoeo^pe  plate,  with  the  imprmaieti  mpoB  it, 
into  a  smAlldrawer,  that  it  might  be  kept  from  the 
aelioa  of  tlie  tight ;  that  in  this  same  drawer 
lksrewas,or  had  been,  a  bottle  of  memry  which 
had  been  npeet,  and  the  particlee  of  mercury  had 
le  diffoied  very  generallv  over  the  whole 
of  the  dmwer,  by  its  having  be^n  oon«> 
opened  and  ahnt ;  that  on  hia  again 
J  to'look  at  the  image  osi  the  plale  he  aaw  a 
pootnre  image  where  the  molecniee  of  mamtry  had 
attached  tbeoMelvea,  and  that  was  the  very  part 
npim  wh  oh  the  Hght  had  acted,  and  which  before 
had  formed  the  dark  Imeeof  the  image.  It  is  not 
diflfwU  to  imagine  what  the  feelinge  of  an  en- 
thnaastie  experimenter  were  at  that  instant, 
capsdal^y  wh^rn  it  is  remembered  that  the  man  was 
a  Fr^Bch  artiat,  and  that  the  image  formed  by  the 
ligjttbefcre  the  means  of  developiDent  was  die- 
cowtd  waa,  alihcngh  scientifically  important, 
pncticany  worthkes,  beeanee  so  feeble  and 
evaaeaKn!  that  it  oonid  scarcely  be  used  even  for 
copyiM  frT'd.  I  am  pleaaed  to  see  that  although 
Caotau  Abo«y  calls  M.  Dagnerre'e  discovery  a 
**  ffafce,**  be  at  the  fame  timee  giree  him  the  credit 
of  twing  a  tyitematie  experimentalist,  fbr  of  this 
there  is  plenty  U  oontempacaiT  erideoee. 

There  are  a  great  many  t*-**'**  flakes  on  record ; 
batlb<9liev»  that  each  tninga  happen  only  to  thoee 
who  patiently  labour  and  watdi  for  them,  and  may 
therefore  be  a«eepted  as  the  rewards  that  Nature 
aom«timee  gives  to  her  faithful  servants,  rather 
thui  the  result  of  cither  accident  or  luck. 

Thoc  8tms. 

3,  The  Orore,  Clapbam  Common,  S.W, 

MB.    SCOTT    BUSMII.It    AVO    TKS 
VIBJTHA  I>OMB. 

[?0116.1— **/.  W.  W.— e**  seeiBB  (see  page  451) 
to  doubt  my  aeeertion,  "that  the  principal  ex- 
tNUMionand  contr»c*im  of  a  c-raicaldome woeld 
n«  in  an  upward  and  d'>wnw»rd  direction."  Bat 
it  it  oary  of  c^/mpf*tieiirioo,  that  when  under  ten- 
•blne  there  woald  be  vastly  more  eurfaco  of  roof 
than  of  the  r*^ininif-r!og  under  the  direct  action 
of  the  SOD.  It  woaJd  be  mteteitinr  to  koow  what 
•tepf  ware  tak-^n  in  "rder  to  proro  that  the  said,  or 
*oy  ilmilcr  rlo|?.  **  'i^*  "'>- "  C'  «P«<*  *«*  «»; 
^»«t:  and  I  atncT*Ma  that   mwiy  o#  **o«rt, 

•»«lililOff  myei-lf.  w^a»^  ^^^,  ^  ,'**  •J^^fST^f 
^bnt  hSutcuxM  **he»4iBg-J»flW  -^  whidi  fae 


states  can  be,  and  are,  used  in  some  forms  of 
straight  girdert,  as  well  as  ciroular  ones,  so  as  to 
confine  the  expansion  and  oootraotion  to  each 
seetimi  of  plate  employed  in  ita  construction.  I 
maintain  **  that  the  sacid,  and  *  all '  other  metallic 
linn  and  girders,  however  constructed,  do  expand 
and  oontraot,  in  proportion  to  the^r  length,  every 
day  and  night  in  tha  year."  And  being  aware 
that  any  ordinary  chimney  stalk  of,  say,  90ft.  high, 
will  sway  with  perfect  safety,  in  an  ordinary 
breeze  of  wind,  say  1ft.  out  of  the  perpendicular, 
without  starting  a  joint,  I  am^pite  aatiafied  *'  that 
thia  Vienna  dome  doee  expand  and  contract  regu- 
larly, as  the  temperature  varies,  without  die- 
placing  any  of  its  fastenings.*' 
Liverpool.  J.  J.  A. 

TBI07OLB8. 


[20317.]— It  seems  to  me  that  there  is  something 
wrong  in  the  position  in  which  the  handles  on  a 
triovcie  are  plaeed. 

itf  idea  is,  that  they  should  be  much  more  for- 
ward. In  their  present  position  you  cannot  pull 
at  the  handlm  like  you  can  on  a  hicyole,  anc^  in 
my  opinion,  it  is  a  decided  improvement  to  have 
the  handles  (bioyde)  bant  forward  at  least  a  oeuple 
of  inches. 

If  the  tricycle  handles  were  placed  vertically 
over  the  centre  of  the  crank-shaft  (or  even  a  little 
more  to  the  front),  I  fancy  a  great  deal  more  power 
would  be  obtained. 

As  I  ride  a  tricycle  only  by  way  of  a  change — 
preferring  the  two -wheeler  ^perhaps  it  is  fancy  on 
mv  part ;  but,  I  think,  if  the  backward  position  waa 
aavantaffeouB,  we  should  soonJiear  of  Ucyde- 
handlea  oeiog  bent  back.  I  have  seen  such  an 
arrangement,  but  I  think  it  must  be  a  mistake. 

H.  A.  White. 


[20318.1— As  in  most  cases  the  right  leg  is 
stronger  than  the  left ;  the  force  exerted  on  the 
crank  must  vary  accordingly.  In  a  **SooiabIe,*' 
aa  ordinarily  ooaatructed,  this  variation  in  driving 
power  is  doubled.  Why  not  place  the  cranks  so 
that  the  two  ridera  are  *'  out  of  step  "~i.e.,  when 
one  has  his  right  leg  raised  his  companion  has  his 
left  foot  up. 

The  work  would  then  be  equal  during  each 
semi-revolution,  supposing  riders  to  be  equ^y 
strong.  With  such  long  cranks  as  are  generally 
fitted  the  neoeasary  action  ia  any  thing  but  becoming 
to  a  lady.  This  obieotion  might  be  reduced  by 
shortening  one  crank,  and  having  the  other  (the 
^ent1eman*s)  ita  full  length.  Of  course,  leverage 
IS  loat,  but  I  doubt  if  the  lady's  help  is  worth 
considering.  Olatton. 

THX  NBW  WATBB-aA8   I.OOOKOTIVB. 

[20319.]— l8BMt>you  thefoQowing  acconatofa 
trip  made  by  the  Holland  hydrogen  engine,  aa  it  is 
called,  and  deeoription  of  the  locomotive,  taken 
from  tiie  Jiexo  York  TribuHf :— The  arrival  was 
ahead  of  time.  The  oil  gauge  showed  a  cost  of 
2*52dol8.  for  the  twenty  milee  mn,  which  is  not 
much,  if  any,  cheaper  than  full  rate  on  the  long  and 
doeely  managed  trunk  linee  when  coal  ia  cheap. 
It  ia  more  than  double  the  higheet  oonsumption  of 
the  *'0.  Holland**  during  a  few  weeks  prerioue, 
when  it  had  been  doing  heavy  freight  work.  The 
principle  of  the  apparatus  is  the  decomposition  of 
water  at  a  high  heat  by  mingling  it  with  a  small 
proportioa  of  oil,  wfthout  air,  in  iron  retorts ;  the 
hydrogen  set  free  being  instantly  burned,  and  all 
the  heat  of  both nnions— the  carbon  with  the  water- 
oxygen,  and  the  hydrogen  with  the  air-oxygen — 
being  confined  and  utilised  in  the  boiler,  making 
steam.  The  retorts  are  four  in  number.  They 
reeemble  half  a  peck-meaanre  in  sixe.  and  are  set 
near  the  door  of  the  furnace,  a  little  above  the 
level  of  the  burners,  which  cover  a  floor  about  3ft. 
bv  8ft.  in  extent.  The  burners  are  aa  ptn-holm 
along  the  lengths  of  a  dote  series  of  lin.  iron  prpee 
covering  the  floor  of  the  fire-chamber  and  con- 
nected with  a  oentral  gas  main,  which  is  supplied 
by  pipes  from  the  retorts.  Theee  pinholm  being 
pitched  towarde  each  other  in  pwuns.  the  gaa-jets 
meet  accordtttgfy  in  pairs  and  mingle  in  eombos- 
tion  irith  jftts  of  air  coming  up  through  l\in.  holes 
just  under  each  coo  junction  of  gas.  The  number 
of  gas-jets  is  518. 

The  boiler,  as  ortj^aDy  designed  and  built,  waa 

intended  to  improve  apon  the  ordinary  conditions 

of  caa-heating,  but  on  being  tried,  waa  rejected, 

and  the  ordii^ry  boi^  pattern  was  reetored,  with 

a  few  modifications  in  the  firebox  and  smoke-pipe. 

in  April  last  the  new  boiler  and  heatittg  apparatus 

I  weresatiafactorily  tested,  and  in  the  last  of  May 

the  complete  engine  was  delivered  to   the  fine 

I  Road.    After  a  few  standing  trials  it  was  mt  at 

I  work  on  the  freight  buMneea,  until  yeatsrday,  when 

I  it  entered  on   its  catling  aa  a  peeiijngw   engine. 

!  Very  htUe  time  is  now  oooenmed  ia  firing  np ; 

probably  nit  more  than  hUf  the  average  with 

ordinary  loooa»otive>«.    Bapii  motion  haab-etcnan 

aid  to  the  fire,  which  formerly  it  tended  to  sup- 

praaa.    The  dimenrions  d  the  engine  are  aa  Im- 

im:  weight  with  aU  oa  hoard,  43  torn    ' 


over  all,  69ft. ;  diameter  of  driving-whesh,  6li; 
oyHodera,  17  bv  24io.  B.  B. 

New  York,  ^nly  12. 

BAILWA7  SIGINALS. 

[20320.]— Bailwat  signals,  aoeordiag  to  H, 
Stooke  (letter  20267),  sometimes  show  diffvmt 
anglw  for  the  danger  position;  this,  I  hafeno 
doubt,  ia  beoanse  of  the  expansion  and  eoatrukim 
of  the  rod  or  wire.  Some  years  ago  I  wvols,  ia 
cooseqnsnce  of  a  sad  aoddent,  and  on  oaeoosaiim 
went  to  a  station  when  I  found  a  white  Uf^was 
refleoted  down  the  line,  although  I  kiMW  ths 
simudman  intended  danger  instead. 

I  think  only  two  signals  are  used  where  \mk 
systems  are  adopted,  the  ''dMger,*'  and  *'elsar.** 

If  the  horisontal  poettion  could  be  reltabl^  by 
means  of  a  spring  or  stop,  at  or  near  ths  dgml 
itsdf,  it  would  prevent  any  miscalculation  rmpeet- 
ing  44°  aa  danger,  and  46^  aa  dear. 

My  patent  antomatio  apnaratns  forialerieddBg, 
and  other  signals  (Model  21,  Alexandra  Palam 
Exhibition),  when  released  by  the  paasinfr  train, 
would  be  aetnated  to  ** danger"  by  the  weight  at 
aignal,  beoanse  then  indepaodent  of  the  rod  or  wire 
from  the  looking  lever  in  the  signal-box. 

Well-stnety  Haekney.  J.  Santoon. 

KOBaAirS    PAPBB    FOB    PSOTO- 
QBAPHIC  PXTBPOSBS. 

[20S21.]-'Ih  your  laat  volume,  p.  379,  mentkn 
was  made  of  the  many  inquiries  aa  to  Uie  natnra 
of  Morgan's  sensitive  paper,  and  of  the  effects  pro- 
duced with  it.  The  foUowing  faota  may  tiwretom 
intetmt  yonr  readers. 

A  patent  was  applied  for  by  Mr.  W.  T.  M6rgta« 
of  Greenwich,  in  December  last,  but  it  reerived 
provisional  |»oteotion  only.  In  the  proviaifmsl 
apedfloation  the  invention  is  deaerfbed  aa  one  le- 
latiag  to  the  maanfaoture  of  sensitive  pnpnr,  aai 
to  blocks,  pada,  or  tablets  of  the  same,  for  phoAe- 
graphic  purposes.  The  following  is  the  deaeriptlsB 
given  by  the  inventor : — 

*'In  carrying  the  invention  into  practiee  I  tahs 
•nperfine  paper  (preferably  hand- made),  aa  iiee 
as  poaaitde  from  grain  or  texture  marim,  and  in 
order  to  eUmiaate  all  trmom  of  lime  or  impnxiAim 
of  any  kind,  I  pam  it  through  a  bath  or  aolwtiooef 
strong  add,  preferably  sulphuric  add  and  walsfv 
and  therooghw  rinm.    I  then  eoat  the  paper  wttk 
an  emukioQ  of  ground aabeeto-*,  talc,  Cninaae  clay, 
orothersubstanoeof  aaimilarnatnrein  a  sofaitioa 
of  gelatine,  stardi,  gnm,  and  alum;  wbaa  thiiie 
dry  the  paper  ia  pUoed  between  highly  pnlished 
steid  or  nivered  plaiM  and  subjected  to  ▼ary  beavT 
pressure  by  being  passed  bessreen  rollan.    Urn 
paper  is  then  again  coated  aa  belore,  bot  vritka 
atronger  emulsion  of  the  same  materiala,  aad  wkia 
dry  ia  ready  for  glasing  or  enamelling;  that  im  to 
my,  for  reedving  a  textnrelem  glaae-iike  sorlam 
80  amential  to  the  sncoam  of  my  prooena.     Thia 
gtaxed  or  enamdled  aurfaoe  I  obtain  mmofe  ia  tlm 
aame  manner  aa  lithographers  obtain  their  traasim 
impresdonsfromatedor  copper  engraved  plataf, 
that  is  to  my,  1  damp  the  prepired  paper  on  tae 
back  and  carefully  lay  it  with  the  prepandanrfam 
downwards  on  the  polished  metal  or  silvnrad  platm 
previoudy  made  warm,  and  this  paper   ia  again 
subsdtted   to  very  heavy  pressure.    Tba   damp 
paper  will  adhere  to  the  nsetal  plate,  bmt  om  agata 
warming  the  latter,    the    paper    may  be   easily 
stripped  off.    The  paper  ia  then  atretebad  ever  a 
block  by  meana  of  a  frame  aimilar  to 
streteher,    or   by   aaeans   of  any  other  ami 
apparatne ;  it  is  then  oaref  nlly  pdithad  hy  f 
rut»bed  over  the  enrfaee  with  parafia»m^ 
wax,  or  any  material  of  a  staUar  aatara 
in  highly  rectifledspiritt;  it  la  then  eoated  by  i 
of    the     well-known     methoda 
tine    bromide    of    silver     ec 
dry  ia  ready  for  use.    The  paper  amy 
for  a  variety  of  photographic  purps 


caa  be  prodaoed  upon  it  by  m^aas  of  photdjgiaphy, 

which  pietnrm  may  l»e  alterwardi  tramafcrxaoto 

glaaa,  canvas,  opal,  woed-bloda  fareogimeissg^  orto 

any  other  aabttanoe  to  iriuch  it  is  poedbie  t* 

paper.    It  anil  be  found  moat  asatai  for 

p^wra  for  windows,  wdU,  ^ada,  nad  tiae  lika^  aa 

any  aised  or  ahaped  picture  e«a  he  mad*.    AaaoaA* 

iog  toan important  part  of  my  imrsatsotty  I 

the  paper  m  the  toUowing  auaaar: — Wkaa 

paper  has  beea  prepared  inihe 

acnbed,  it  m  cot  into  suitable 

t>er  el  thane    pecea  are   anperpoecd 

another,  tba  pcepared  aide  beia^  npwmxda. 

between  ea^  ptcoe  ia  plaeed  a  th^  of 

similar  matesiaL    The  papesa  io  mi 

metal  sheets  are  thee  presa«d  int^  a  aheil  or 

of  aay  switabte  earvsmia  by  a  die 

device  of  eurrm^wmdirg  iiueaiMe 

jeetad  to  heavy  pramare.  aad  foiem 

tin-foil  or  other  matai  into  a  ctsrea.    13te^atenlmia 

thea  bound  ruaad  tne*v*;^«esau 

tag  or  diawmg-blocaa  or  p*tu : 

the  paper  to  retain  im 


JiTLT  28.  \Bm. 
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itob»iiMd*iatoflailikN^  extoUyiteittMctolk* 
ordkiMf  dawing  blocks.  My  o^je«k  in  baAdioi^ 
«r  onrvug  these  tableto  is  that  yt^m  UM|r  «re 
pUoed  in  the  oamecn  in  posiUen  for  exposure  they 
hikve  the  same  centre  &s  the  curved  eurface  of  the 
lens,  and  by  this  means  perfect  equality  o<  illumi- 
nation is  obtained  over  the  whole  surface.  The 
linet  are  absolutely  strsight,  the  deOnition  is  men 
clearly  defined,  and  many  more  technical  advant- 
amt  are  secured,  well  known  to  the  pteleislon. 
The  use  of  stops  or  diaphragms  (if  these  are  not 
entirely  dispensed  with)  is  considerably  modified. 
The  tablets  are  placed  in  the  dark  slide  and  ex- 
posed in  the  same  manner  as  afsi- osdoavy  sensitive 
plate.  After  exposure,  the  eapossd«heet  is  de- 
tached from  the  block  and  dewwtoiml  in  ttousual 
manner.  The  surface  to  wiisdh  we  picture  is  to 
be  transferred  should  be  previoMsty  prepared  by 
brushing  oyer  the  same  a  sololiott  of  gelatine  and 
alum,  and  allowed  to  dir.  Th»  picture  while  still 
wet  is  pressed  in  contaet  with  4he  surfade  to  which 
it  firmer  adheres,  and  when  diythe  paper  may  be 
■tripped  off,  leaving  the  picture.  The  prino^e 
of  ourrature  will  also  be  fepnd  of  gnat  ser- 
fioe  in  the  process  of  enlaigiug  wncM  it  is 
desirable  to  obtain  ahsofaitely  straoght  lines. 
The  picture  having  been  faoduced  on  the  paper 
can  be  transferred  to  Aootved  glnsa  by  tiie 
process  above  described,  mad  the  picture  can  be 
made  to  face  either  side  bjAtta^ht&git  to  the  oon- 
cave  or  convex  sorfooe.  JPoramtgipUantern  aUdee 
or  discs  my  invention  is  veiy  advaatageeve,  aa 
pictnrei  taken  on  the  ruiinrl  |n|ws  ■■>  lieiMJsiiail 
to  curved  glass,  and  when  thnsBjonithe^sanaB 
will  be  found  to  cover  the  whole  ^imtd^H^j^mitk 
perfect  definitioB  19  to  the  edges.^ 

SLSi  ft. 


THX  F0BaaBOT7»D   TV  «KBTOHOU^ 

THB  EXPANSnnr 

PBBIODIOITT   av 

0X78  WBATHSBOnZPSaSTITIOSr. 

[20322.]— I  FEAE  that  a  '^Qountry  _ 

(letter  20291)  will  not  Acrive  «l  pleaalligsesuha'if 
he  leaves  out  two  of  ioaur  ftnhie  bntisrsim  his  eye 
and  the  distant  object  iwhiuli  iio'ia  dnsmm^  jasiau 
the  belief  that  the  efn  ssill  supply  ibm  sasitted 
foreground.  I  suspaet  that  the  effaot  of  -ttei 
oourse  will  be  merely  to  make  the  pisturft*  repre- 
sentation of  an  object  with  tw^»£elds  iBfniiiMijj,, 
onlf  drawn  on  a  smaUer  scale. 

Tour  correspondfloi,  "  J.  W.  W-^.**  is  aea»- 
ingly  amused  at  mjiteeatment  of  the  Vienna  Dene 
question;  but  he  forgets  that  my  remarks  weiB 
made  with  immediate  reference  to  the  statements 
of  Sir  EdoMnd  Beckett.  I  did  not  say  that  any 
part  of  the  daasA  would  undergo  flexure,  but  only 
suggested  that  expansion  might  make  itself  evident 
in  some  other  way  than  that  mentioned  in  Sir 
Edmund  Beckett's  letter — a  lateral  movement  of 
the  pillars.  Of  course,  when  allowance  is  made  in 
girders  for  local  expansion,  there  can  be  no  neoee- 
fl&ty  for  provision  for  expansion  in  their  total  di- 
mensions. The  whole  point  of  Sir  £.  Beokett*s  letter, 
however,  was  that  no  such  allowance  hid  been 
made :  and  having  no  reason  to  doubt  the  state' 
ment,  I  was  preparing  to  discuss  the  possible  modes 
of  expansion  in  strnotures  so  arranged.  Your 
oorrespondent  haviog  called  in  question  the  truth 
of  Sir  Edmund  Beckett's  facts,  I  iiave  no  more  to 
aay. 

I  am  sorry  to  see  that  Mr.  Gardner  (letter  20305) 
has  left  his  20  days'  period  theory  of  storms,  ana 
^ne  a  hunting  for  celrstlAl  relations.  As  a  matter 
of  course,  he  has  fixed  upon  the  Moon,  and  will  now 
probably  spend  the  rest  of  his  lifetime  in  thi  fruit- 
lees  search  for  traces  of  lunar  influence  in  our 
weather.  Let  him  be  warned  in  time,  and  give  up 
the  pursuit  of  the  phantom.  Many  men  have  fol- 
lowed it  before  him,  and  all  to  no  purpose. 

It  may  be  worth  noting  that  on  the  15th  inst. 
(St.  Swithin's  Day)  there  was  a  new  moon.  That 
day  being  Saturday,  we  had  the  phenomenon  of  .a 
'*  Satnzdav  Mooa,"  which  ought  to  be  followed  by 
20  days  of  wind  and  wet  according  to  many  pro- 
▼ecbs.  There  are  two  ouxioos  circumstances  oon- 
nocted  with  this  superstition.  The  one  is  that  it  is 
nnuBually  widely  current.  It  is  known  among  the 
fanners  and  pea«antry  in  Scotland,  Ireland,  and 
the  North  of  England.  A  correspondent  of  the 
Athenaum  said  he  had  heard  it  from  American, 
French,  and  Spanish  seamen,  and  even  from  a 
Chinese  pilot.  Whence  this  well  •nigh  universal 
belief?  Tlie  other  is  that  a  gentleman  actually 
deduced  the  rule  from  weather  registers,  without 
being  airare  of  the  exlsteuce  of  the  popular  super- 
■tition.  He  examined  records  covenng  a  period  of 
about  80  years,  and  as  the  result  asserted  that  19 
times  out  of  20,  a  Saturday  moon  was  followed  by 
20  days  of  wind  and  rain.  He  announced  his  dis- 
covery to  the  Boyal  Astronomical  Society  in  1818. 
Between  the  proverbs  and  the  discovery,  we  are 
forced  to  conclude  that  there  must  nave  been 
■ome  very  striking  cotnridenoes  to  give  rise  to 


STOHPBBVOa  AKD  ST7JDr*WQBSHXP. 

[2e6t8.}^l¥  is  the  Olun  stono  eircle  I  judge, 
from  scant  data  possibly,  but  not  altogether  eoo- 
fi!ned-  to  flint  implements,  to  have  been  ooustvoelsd 
during  f  he  NeoTitfaio  Age.  With  respect  to  Bteae 
henge,  I  should  be  glad  to  know  what  s^ideuce 
connectingit  with  either  pre- historic  era  is  forth- 
coming. That  it  is  older  than  British  times  good 
authorities  assert.  Mr. .  Skertohley,  speaking  in 
these  columns  on  ancient  stone  monuments  haa 
said:  **We  know  that  ages  before  the  Druids 
worshipped  here,  theso  sttuotttres  stood  as  hoary 
monuments  of  the  zeal  of  long* forgotten  races." 
He  has  also,  anticipating  the  diflteulty  of  supposing 
such  massive  blocks  coold  be  squared  with  only 
stone  tools,  said:  "The  TabitiaDs  who,  when  first 
visited  by  Europeans,  wisre  quite  ignorant  of  the 
use  of  metal,  erected  hu^e  stone  structures  for  the 
reception  of  the  distiagesshed  dead.  One  of  these, 
described  by  Captain  Cook,  was  no  less  than  267ft. 
long,  87ft.  wide,  and  44ft.  high.  The  stones  were 
4ft.  deep,  and  were  neiAly  squared  and  polished. 
Similar  mstances  might  be  cited  from  other  places." 
Professor  Bamsay  says  the  standing  masses  of 
Avebury  and  Stonehengo  have  been  set  en  end  by  a 
"  vanished  "  race,  and  the  same  authority  corrects 
Mr.  Stooke  witti  regard  to  the  derivation  of  the 
material.  He  says  the  smaller  stones  only  (believed 
to  have  been  votive  offesings)  were  brought  from  a 
distance.  Mtet  of  the  atcnes  are  simply  the  **  grey 
wethers,*'— fragments  ni  denuded  Eocene  strata 
which  esigaaUy  overlaidthe  chalk  on  that  horizon. 
An  eye«imieaB  recentl^told  me  that  similar  blocks 
aTBseen  atickiBg  out  of  tho  soil  all  up  and  down  in 
that  naighbountood.  Any  contribution  of  f^ts 
towBcds  tiiii  dJscusBign  will  the  gladly  accepted,  I 
belisfO!hgr  othets,  besides  Mr.  8tDoko«&d  myself. 

Sleo. 


tSDHiOOOEB. 

[i0324.1-lifc.  texm  (20007,  p.  45S)  appears  to 
fjisspprehend^tht  hearing  ol  Tyodaif  s  experiment 
wht<m  ha  qaatss.  jfrom  a  porely  scientific  point 
of  view,  tbs  diisnssion  aibont  which  colours  are 
primary  and  which aeeesiJBTy  oeaompound,  is  quite 
meaningtesfl.  booaase  it  is  reeognised  that  every 
tint  and  colour  is  bolh  prissacy  and  secondary. 
Colour  is,  in  fact,  derived^reautaw  sources.  First, 
it  exists  in  the  light  itself,  and  eirery  imaginable 
tint  of  pure  colour  exisls  as  isiie*  length,  or  rate 
Of  vibration,  in  Vi^at.  Bat  it  ia-alaocdepeudent  upon 
sensation,  and  just  as  tha  eenaalioo  of  white  light 
is  due  to  the  oomhined  efieet  eitimr  of  the  whole 
gamut  of  wave-lengths,  orto  thaacftion  of  a  variety 
of  complementai^y  coleureortottas,  so  is  each  colour 
ci^^ble  of  being  geirstiid  by  several  combined 
tones.    The  wdiAle  nuesiion  uss  two  aspects—the 


persistent,  the  whole  of  them  combine  to  produce, 
m  the  eye,  just  the  same  result  by  their  rapid 
succession  as  though  they  were  actmg  synehzoa- 
ottsly,  aa  in  white  nght. 

As  I  said  at  Erst,  science  recognises  no  three 
primary  colours  ;  for  in  fact  we  can  produce  the 
white  light  from  various  combinations. 

Siffma. 

[20326.]  -Ix  is  but  a  short  time  eince  Mr.  Calton 
brought  up  this  question  bef Qie»  and  it  is  quite 
evident  he  has  learned  nothing  m  the  interval,  and 
that  both  he  and  Mr.  Smith  are  only  of  the  usual 
typeof  paradoxists,  with  whom  argument  is  useless. 
When  Mr.  Smith  quotes  Tyndall,  that  by  **  judi* 
cious  management  one  of  these  colours  is  rendered 
yellow  and  the  other  bla%"  ha  haowa  tiwtheis 
onl^  indulging  in  mora  woi^  qnibhUjig.  By 
judidous  management.  Tyndall  mtana  only 
judicious  management  c^.the  atoppuMaff  aoteeaaao 
as  to  Jbave  only  the  yellow  and  biua  ahfalmtehj 
pf<r#— of  the  spectrum.  It  is  only  possible  to  mie- 
undantand  Prof.  I^yndaH's  meamog  isteiMLieMh^f. 
When  Mr.  S.  goes  on  to  say  ^t,  by  TyndaH'rown 
showing,  what  ha  bera  caiU  blue  and  yoUaw  con- 
tain between  them  all  the  ooloars  of  Hm  speciwim, 
I  must  ask  him  whar^  Tyndall  ahows  that  ?  Tfn- 
dall  tells  him  that  he  can  obtain  yellow  and  blue 
in  the  spectrum  free  Irom  admuture  of  other 
colours,  and  that  this  pure  blue  and  yellow  light, 
when  mixed  produce  white ;  but  Prof.  Tyndall 
nowhere  says  the  white  thus  produced  contr " 


aU 


the  colonis  of  the  speetnim.    On  the  ooalrary,  it 

ily  the  blue  and      " 
would  noon  show. 


contains  only 


scientifio  aad  artiitic,  which  have  really  bo  point 
of  union,  thatoae  rwlalieg  tn>naasw  ail  .the  other 
to  effect ;  lAis  likathe*talation.]MtiseeB  the  theories 
of  acoastioaand  production  of  auMio  from  a  violin. 
The  affects  J>f  the  spectrum,  the  decomposition,  and 
reoombiaaAsoa  of  the  constituents  of  light,  are 
entiielv  dtfenosi  from  the  relations  of  pigments 
aad  colooaadmeierials,  and  science  deals  with  one, 
and  nalefith'the  other,  for  entirely  different  pur- 
poeas. 

Tyndall's  experiment  is  perfectly  simple  and 
clear,  when  we  understand  that  no  agent  adds  to 
or  produces  colour  at  all :  it  only  takes  away  a  part 
of  the  light  acted  on.    Once  tskken  away,  no  sub' 


the  blue  and  yellow,  as  a  prnm 
It  is  no  use  arguing^  bosrovcr, 
with  paiadoxiite.  I  will,  therefoie.  only  propose 
a  lest  experiment  to  Mr.-Soiiih.  Let  hun  out  oR 
from  the  solar  spectrum  all  bat  the  pare  blue  and 
fellow,  and  then  recombine  these.  Let  him  test 
his  blue  and  yellow  before  mixing  by  a  ndsm,  and 
after,  and  having  done  so,  compyare  his  resulliag 
light  with  ordinary  white  light,  and  send  you,  Sk, 
the  reaulta  of  his  experiment.  If  he  is  not  satisfied 
of  his  error  by  that  time,  I  am  afraid  he  is  pMt 
convincing.  Witli  regard  to  his  assertion  that  an 
admixture  of  one-tenth  white  Ught  to  nine^tentha 
coloured  would  destroy  all  trace  of  colour  to  the 
eye,  he  says  the  thing  that  is  not, 

E.  Holmea. 


IKDI0A92VS   STSBOZie. 

[20326.]— Tf  Mr.  M.  Jonson  had  been  acquainted 
with  the  routine  of  a  printing  office,  I  btiieve  he 
would  not  have  recommended  many  of  the  iadioa- 
tive  symbols  oont«iued  in  his  letter  (20218,  p.  404). 
There  can  be  no  objection  to  Y.  F,  P,  T,  being 
used  respectively  to  represent  yards,  feet,  pounds, 
tons,  though  it  looks  remarkably  like  a  change 
without  an  improvement ;  but  there  is  an  objection, 
to  Y*,  &o.,  and  a  very  decided  one  to  all  sigus  with 
a  line  over  them,  or  indeed  to  anything  not  usually 
to  be  found  iu  the  compositor's  pair  of  cases.  'I 
believe  if  the  mathematicians  bad  consulted  the 
printers  when  they  adopted  or  developed  the  signs 
used  in  their  formula),  they  would  not  have  cause 
to  complain  of  so  many  misprints.  In  writing,  of 
course,  there  is  no  objection  to  any  kind  of  sym- 
bols ;  but  as  written  science  nowadays  is  frequmly 
printed,  it  is  advisable  to  keep  the  symbols  used 
wirhin  the  ordinary  type-range  of  a  newspaper 
office.    The  saving  in  space  by  the  use  of  these 


sequent  combination  csn  restore  it.    Ajblue  glass .  symbols  is  not  a  very  large  quantity;  and  seeing  that 


J.  A.  Weatwood  Oliver. 
Belle-Tiia  Springbum,  Qlasgow,  July  20. 


simply  absorbs  all  those  rays  of  light  which,  when 
abstracted,  leave  blue;  yellow  and  other  glasses 
the  same.  The  tone  of  each  colour— that  is.  its 
purity,  depends  only  on  the  residuary  rays  which 
pass.  Now,  taking  the  case  illustrated,  we  have  a 
so'called  blue  glass,  which  transmits  blue  and 
green,  and  a  yellow  glass,  which  transmits  vellow 
and  green.  That  is  to  say,  we  may  consider  the 
white  light  as  consisting  of  blue,  yellow,  and 
green,  because  each  of  the  two  first  glasses  allows 
something  to  go  through  besides  pure  blue  and 
yellow.  But  Mch  of  these  glasses  produces  these 
colours,  not  by  putting  them  into  the  light,  but 
by  taking  out  their  complementaries.  What 
happens  when  the  glasses  are  superposed?  The 
lignt  first  passes  through  the  blue,  which  sifts  out 
aU  the  yellow,  but  permits  green  to  pass  with  the 
blue ;  the  yellow  glass  now  sifts  out  all  the  blue, 
and,  therefore,  has  nothing  but  green  left  to  pass : 
that  is  to  say,  the  green  hght  is  not  produced  by 
the  union  of  blue  and  yellow  lights ;  but  is  merely 
the  residue.  But  blue  and  yellow  pigments  may 
produce  a  green  effect  with  reflected  light,  not- 
withstanding, because  these  do  send  the  two 
colours  to  produce  a  combined  effect  orhaonony 
(which  may  be  green)  upon  the  eye. 

In  the  second  case,  with  two  separate  lights, 
the  conditions  are  quite  different.  Hare  each  glass 
sifts  out  only  its  own  proper  colour :  but  does  send 
its  residue  on  to  produce  its  effect.  Hence,  the 
result  is  blue,  green,  and  green-yellow,  and  the 
combined  effect  should  be  white,  with  an  excess  of 
green. 

The  explanation  of  the  effect  of  white  from  a 
rotating  compound  disc,  is  that  each  colour  ptodu- 
cing  in  the  eye  its  own  rate  of  vibratiOB,  which  ie 


mathematical  formulas,  owing  to  the  trouble  and 
time  occupied  in  setting,  cost  twice  as  much  a» 
ordinary  matter,  it  requires  considerable  courage 
to  introduce  any  new  formuItG.  In  the  Enqlish 
MECHAifio  I  have  noticed  with  satisfaction  that  the 
method  of  setting  out  sums  suggested  by  Prof. 
Stokes  has  been  adopted,  instead  of  the  antiquated 
and  troublesome  method  of  putting  figures  under 
one  another  with  a  line  between,  which  line,  being 
no  multiple  of  the  body-depth  of  the  tjpe,  involves 
some  trouble  in  justification,  or  making  one 
column  the  same  length  as  the  other,  besides  keep- 
ing the  lines  square.  It  might  be  urged  by  Mr.  M. 
Jonson  that  his  suggested  characters  with  the  line 
over  them  might  be  cast  in  one,  and  so  they  might ; 
but  where  are  thev  to  be  kept  P  That  is  the  grava - 
men  of  the  whole  business.  The  old-fashicned 
compositor  is  rapidly  giving  place  to  a  race  of  mere 
type-setters,  who  take  no  pride  in  their  work  and 
no  care  of  their  employer's  property.  For  this 
reason  special  characters,  which  have  no  appropri- 
ate boxes  in  the  pair  of  cases,  are  frequently  thrown 
on  one  side  and  lost— even  Italic  is  not  alwaya  re- 
stored to  its  proper  place  by  these  gentlemen,  who 
are  the  loudest  howlers  when  they  cannot  find  the 
'* sorts"  they  h^ve  themselves  wasted.  A^part 
fronkthese  considerations,  it  is  not  quite  dear  what 
is  to  be  gained  by  representiog  **  1  volt "  as  **  Fo 
VIIL,''  but  there  is  a  decided  gain  in  writing  and 
also  in  printing  *'  1  foot"  as  *'  1  F."  The  use  of 
Greek  letters  to  designate  stars  is,  no  doubt,  con- 
venient, and  is  well  adapted  to  the  purpose  ;  bat 
so  far  as  the  printer  is  concerned  he  u  at  this  dis- 
advantage— tnat  the  Ghreek  letters  are  frequently 
mislaid,  and  often,  thanks  to  the  imnerfect  manner 
in  wjiioh  they  are  delineated  by  different  writers. 
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r.  '"-^    "'^  ^^m*AA  Up  U  ftbUtoUil  wiu! 

«i  ««»70#  flui  fMvMMMM  t%M  sow  •mploTtd. 
A  yrMtloAl  PrlnUr. 


OF  WXJID. 

TP^  — ^^"WPt  JwiMig  Iff.  Oardott'a  letter 
^y^.?^^^  ^  t  '^••■^  **  (*74W)  in  yoor  iant 
4rtli#ii^  Mir,  I  M  fWfliJ  to  iiiAkB  afew 

^S**^f*.l*r^*^'  CkfdMf,  iiiUitottwoa 
;^^;ipi«^iiiH  p4fMKitT  of  Stormi,"  quotes  tke 
Wmumi  MMfMAWic  to  ^  dl#et  that  in  the  sale 
^^am.i^r^^^yfiit,  •  wfadiireMireofl»81b;oii 
k^-«B  fko  efmuo  foot,  I  think  he 
atOfMowieh.  <*  Octnrui,'* 
WkkbieeoROctP  The««B.M.'» 
r  ^^fmmmm  of  wind  on  the  equare  foot 
a  ^fbkettf  e€  i»>  aiki  mt  hour,  4Mlb.,  or 
I't  P4dbi«  Book/'  whioh  giTei  the 
J  at  eqnal  to  I2*3041b.  per 

'I  wnmid  tmmmk,  wUk  lefard  to  the  statement  in 

iiiiiH^s  Irttv,  that  soeh  a  velodtr  as  631b. 

k  efBom  foot,  M*  to  sentf on  on  the  sqnare 

■aafeoMwrnlB  tins  eonntrj,  ezospt  in  anemo* 

mi  ■fi'mw,  aad  this  I  not  long  ago  pointed 

Sstitrr^  canoofllj  eooogfa,  citing  tUs  rery 

"     li  jtmr  eerreepondent  bad  wished  for  a 

foeord  of  Tclooity,  he  might 

man  registered,  during  the 

,  at  the  Bidstow  Obeenratorj,  Birken- 

1 7nb.  on  the  square  foot,  aocording 


the  registration  of  sueh 
,  has  been  aptly  pointed  out 
.  T.  Havfciley,  F.B.S.,  fai  apaper  read  before 
r  &.  Seeium  «tf  the  B.  A.  Kceting,  York,  1881.  in 
«B  a  fotmnla,  and  a  table  eompiled 
L  it,  hy'whi^  the  Tekxtty  and  pressure  of  wind 
seted,  awd  which  I  will  give  here,  if  you 
the  nocB,  as  I  think  **  Ooturut,*'  and 
otnen  of  yonr  iiiadtri  who   take  an  interest  in 
iiuiniiii  jf  I  ii!  fobjccts  will  find  it  useful. 

Ldt  r  s'Tciocity  of  wind  in  feet  per  seoond  ;  p  = 
tfae  III  iwiiii  m  povnds  per  square  foot ;  *0766  = 
weisht  in  poimds  of  a  cnbte  foot  of  the  impioging 
anvJii  9  raefineat  of  giaTity.    Then 


By  insane  of  this  f onnuU  the  following  table  of 

peeasorea  is  CQBstraeted. 

Teioei 

lias  in 

Preesure  in 
pounds  per  sq. 

F^eeperseemL 

Milos  per  hour. 

l'> 

6-8 

0-26 

^ 

13*6 

100 

W 

204 

2-25 

;o 

27-2 

4-00 

3i» 

340 

6-26 

^ 

40-8 

900 

:v 

476 

1225 

9i> 

54-4 

1600 

^ 

61*2 

20-25 

iw 

680 

26-00 

iw 

74-8 

30  25 

liv 

81-6 

36-00 

1>A> 

88-4 

42*25 

\M} 

96-2 

49HX) 

XO^ 

102  0 

56-25 

WtHOi  l^sco  M  a  diminished  pres8ure,ae  in  tte 
jujt  ^  ^h»  uac^Msd  esil,  roof  of  building,  Ac, 
^««  tirtiiLha^  _^ 

'   ^         20 

k  ,«iK^  V  •  the^  aheolnte  ▼elodW  inth  which 
.iw  *rf  ^sr**w th# mediag plane, and« themtem^ 
v^**^  V^:^««««  --W  obhquely-pU^  surface  and 
oK   .v;^v>v  a  ^  tai*  uapui«mg  wind.        ^.^^  „ 

^   .»,**t..c  ttft*  wrf  the  above  UWe,  "Octnnm 
>^.o    r^    ^^-   «  the  ease  he  gi^Sf.*''*?^.'^ 
>^..i  V     .  V    X  T^  n^niio  foot.  .This,  It  wUl  be 
^^^  -i.  ^.^^  li^  i^a  given  »f,  ^*JV!!7S?^ 

^x  .^  V  *>*x.*.  w  more  trustworthy,  I  thvnk, 

a^^*  V  si«.*w^^  w^w«  table  of  wojd  pw^'ar^ 

.,  V  v.- oNTs-^ to  *ti early editwn,hasrMn*injrt 

.V    •K^^T  iV5«».    The  figure  la  Ihf 

\V       »#M  sv^r.T'T  assM-ststement 


OOMBIVATION  KiiOHIVB. 

[20328]  -I  SBK]>  two  photogiaphs  of  a  new  com* 
biaation  maohine  I  have  made.  The  bed  is  of  oast 
hroo,  4ft.  long  and  2ft.  wide,  with  twelve  T  slote 
for  bolting  the  different  parts  of  the  roaohine  down, 
also  thirlgr  square  holes  on  each  end  for  same  or 


mating  which  a  small  hydrometer  is  sold.  HssUIit 
urine  rsngee  from  1,010  to  1,030  at  60°  Fshr.  U 
the  urine  runs  above  1,030,  sugar  is  very  probeblj 
preteat,  and  if  so,  the  urine  may  range  from  1,030 
to  1,050.  Pat  half  an  ounoe  of  urine  in  a  test  tabs, 
add  a  laeoe  of  sodie  hydrate  as  large  es  a  pss,  sad 


COMBINATION  MACHINE. 


fixing  work.  The  standsrds  are  of  oast  iron,  fitted 
with  crank  shaft  running  upon  roUors,  one  imd  has 
balaaee  fiy wheel,  the  other  a  driving-poUey.  The 
treadle  works  on  either  side. 

The  Uthe  side  is  fitted  with  Whitwocth's  5iin. 
centre  headstoeks,  travening  table  is  fitted  with 
l^inu  steel  leading-screw,  also  rack  and  pinion. 
The  leadipg-ectew  is  fitted  with  quadrant  for 
Aange-wheels  for  ecrew-entting.  The  table  is 
fitted  with  compound  slide-rest,  also  with  angle- 
nlsta  to  fix  e^hndeis  or  otter  work.  Work  to  be 
done  on  this  side:  Ordinaij  taming  eorew- 
ontting,  sorfarin^,  ^linder  bonng— all  sen-acting. 

The  osachine  Side  is  fitted  with  a  driDing-maehine 
end  shaping-machine  with  two  traversmg  tahlee. 
The  one  under  diilfing-madiine  is  compound, 
having  rotary,  vertical,  and  parallel  motions ;  it  is 
flttsd  with  eeeentrie  to  throw  in  end  oat  gear  of 
l«Ading-acrew  for  travecsiag  the  bed.  The  other 
aader-shaaing  maehine  has  T-sfets  on  top,  and 
fach  side  it  has  vertieal  and  parallel  motions  with 
•oeentrie,  same sa  drilling-table.  Work  lobe  done 
oa  this  side :  DsiUing,  [shaping,  etUier  parallel  or 
circular)  wheel-enttioLg,  tap  flutiag,  nut  rimping, 
milling,  keyway  cutting,  boriDg,  and  many  other 
things.  The  machine  is  diiren  from  overhead  sbaft, 
fitted  with  clatch  motion  for  starting  and  stopping. 

The  rotary  table  is  fitt«d  with  ssandril  same  as 
Utbe  head  far  taki^  aU  chacks.    Abettare^pla 
aation  oen  be  given  npon  seeing  the  marhme. 
SeniT  B-  Ifnatt, 
(EngiBfcr,  Lathe  and  Tool  Makar.) 

4\  Moriiami  stioel,  Cavendiih-eqwsza. 


XXDICAI. 

*^>S».]-DXABXTK9  (47423}.— The  simplest  test 
1^  ss^ar  in  the  urine  is  its  spedfie  gravity,  for  eeti- 


boO.  If  so^rar  be  present,  a  dark  brown  eoloor  is 
produced.  Then  there  is  the  ordinary  copper  tsit, 
also  that  by  fermentation,  both  of  whi^  will  be 
found  in  textbooks.  In  diabetee  a  veiy  Imgs 
quantity  of  urine  is  passed  of  a  high  epfwiftr  gravitj, 
sneh  as  1  have  indiosted.  Great  thint  and  dryassi 
of  skin  are  indnosd  1^  the  oHminatinsi  of  se  mack 
water  by  the  kidneys.  As  to  diet  in  diehetss,  Oe 
routine  preeeription  is  to  exdnde  engar  and  staith; 
but  Ibetieve  that  I  have  often  seen  Itfa  fhottsMd 

SxAiQCKUve.— In  my  notn  on  this  anhjoet  (47366) 
I  see  a  printer's  error.  «« Make  the  child  reed  akmd. 
with  aaUeme  downom  and  distiaftntni,  for  s 
luarter  of  an  hour  four  hcmrt  a  day  **  shoaH  be 
:oar  timtt  a  day. 

BiLLiorssBB  (47239)  is  a  hopekesly  vagne  tww 
which  may  mean  anything.  Qaensi  mnet  gat  psr- 
sonally  examined. 

Paot or  THz Bowxu  (47436:.~Ii  ^Fkintsr**ii 
saff ering  from  lead  oolie,  he  will  eaa  a  pak  blee 


line  roond  the  edge  o<  thegnssa 
np^  Up.    For  tbis  refer  baek 


to  a 


apths 
sfall 
arl^e  by  me  open  **lead  poseoaing.**  If  he  htf 
d^ectiva  teeth,  hve  on  eofi  fix^  and  do  aot 
swallow  lompe  of  meat  that  have  not  baoi  cheoed. 
For  this  refer  back  to  former  artsdc*  oniaitkisfine 
Dbtsxss  op  Mouth  ^474$S  .^XoC  ehgifele  for 
aaefol  reply.  Jaaaea  Bdmnnda^  X-I>-t  **• 
Grafton*  street,  BosMl-stieeC 


HOT] 


OH 

[20330.] -47. 
uftic  carve  for  I 

have  said  in  a  I 

at  tbe  brgtxmiagof 


DTVAMO-KAC 
WrxB  refcraaes  h>  tha^ 


-YL 


July  28,  1882. 
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at  has  been  explained,  it  doe  to  the  faet  that  the 
iron  in  the  corea  ia  as  yet  far  from  eatnratioD,  and 
it  f  ollowB  that  this  period,  during  which  the  strength 
of  the  field  ia  proportional  to  the  cnrvent,  can  be 
lengthened  by  uioreaaing  the  annmnt  of  iron  in  the 
fiel$  magnets. 


afiPeoted,  the  speed  of  the  generator  remaining  con- 
stant. Let  L  represent  the  lamps  (Fig.  12)  and  G 
the  generator,  then  that  every  lamp  may  be  per- 
fectly independent  of  its  ntighbonrs,  negleeting 
the  reslstaBee  of  the  leading  wires,  it  is  only  neoes- 
sarythat  tiie  differenoe  of  potsatiids  between  E 


COMBINATION  MACHINE. 


48.  For  a  machine  having  a  comparatively  large 
amount  of  iron  in  the  field  magnets,  the  rise  of 
E.M.F.  wonld  be  represented  by  a  straight  line 
A  0,  Fig.  11,  taking,  as  in  former  notes,  distances 


r/C.II 


on  the  horizontal  line  A  B  to  represent  current  in 
amperes,  and  vertical  heights  to  represent  E.M.F. 
in  volts.  This  fact  is  important,  as  affording  the 
basis  of  the  solution  to  Uie  problem  indicated  in 
Note  46. 

49.  We  have  a  large  number  of  incandescent 
lamps  arranged  in  parallel  circuit,  and  fed  from  a 
parncular  station.  The  problem  is  to  arrange  the 
generator  so  that  fifty  or  a  hundred,  or,  in  f a^  any 
number  of  lamps  may  be  eztioguished,  while  the 
current  through  the   other   lamps  J^rssnains  un- 


and  E',  the  terminals  of  the  generator,  be  kept  con* 
stant. 
50.  The  solution  here  given  is  due  to  M.  Deprez. 


riG  t3 


Let  a  dynamo- machine  f  A),  Fig.  13,  be  constructed, 
having  a  large  mass  ox  iron  in  liie  oores  of  the 
field  magnets,  and  having  two  coils  wound  on  these 
cores :  a  wound  as  in  the  ordinary  dynamo  and  in 
circuit  with  the  armature  and  lamps ;  h  fed  by  an. 
auxiliarv  dynamo  B.  In  thia  machine  a  part  of 
the  E.M.F.  is  due  to  the  magnetism  derived  from 
ihe  current  in  the  self-ezdtea  coil  a,  and  another 
part  is  due  to  ^e  magnetism  derived  from  ttie 
curmitin  the  coil  6,  which  is  fed  from  the  auxiliary 


dynamo.  The  sum  of  these  two  E.M.F.'s  gives 
the  total  E.M.F.  of  the  machine.  The  charac- 
teristic curve  for.  this  dynamo  when  self- excited 
and  when  no  current  is  being  supplied  by  the  auxi- 
liary machine,  will  be  rspreseotea  by  the  line  A  C, 
Fig.  14.    Let  the  auj^iliary  dynamo  be  started  and 


a  enzrent  sent  round  h.  A  certain  B.M.F.,  A  D 
depending  on  the  magnitude  of  this  current,  will  be 
added  to  the  first  E.M.F.,  and  D  B  will  run 
parallel  with  A  O  (since  the  oores  of  field -magnets 
are  very  largf)»  and  wilf  represent  the  total  B.M.F. 
of  the  maehine  A.  If  the  difference  of  potential 
between  £  and  £'  is  to  zemain  constant,  it  is  neces- 
sary to  have  the  internal  resistance  of  A  such 
that  if  an  angle  be  drawn  with  its  tan.  representing 
the  resistance,  that  aogle  shall  be  equal  to  C  A  B  ; 
in  other  words,  the  tan.  of  C  A  B  must  equal  the 
internal  resistance  of  A— i.e.,  A  must  be  driven  at 
its  critioal  speed.  If  this  condition  is  fulfilled,  it 
is  obvious  that  whatever  may  be  the  total  resistance 
in  circuit  or  current  fiowing,  the  fraction  of  E.M.F. 
employed  in  sending  the  current  through  the 
external  part  of  the  drouit  is  constant,  and  is  equal 
to  A.D.  This  is  only  true  for  one  speed  of  A,  and 
if,  during  the  process  of  lighting,  the  mtemal  resist- 
ance of  A  increases,  due  to  increased  temperature, 
the  speed  must  be  increased  a  very  little  to  make  the 
characteristic  curve  eoindde  with  the  new  internal 
resistance  line.  Inereasing  the  speed  of  B  does 
not  alter  the  necessary  condition  of  E.M.F. 
between  E  and  E'  remaining  oonstant,  but  merely 
increases  the  E.M.F.— that  is  to  say,  aJl  the  lamps 
are  rendered  brighter.  The  lamps  can,  conse- 
quently, be  of  any  desired  brilliancy. 

51.  The  strength  of  field  produced  bv  an  electro- 
magnet is  proportional  toaNCV  LxD,  where  a 
is  a  constant  depending  on  material  of  which  the 
core  is  made ;  N  =  No.  of  turns  of  wire :  C  =  cur- 
rent ;  L  a  length  of  core,  and  D  =  diameter  of 
core.  This  only  holds  good  for  very  small  currents, 
or  so  long  as  the  strongth  of  field  produced  is 
proportiomd  to  the  current;  but  we  can  aasume 
that  the  strength  of  field  is  constant  for  the  same 
value  of  N  C,  and  is  independent  within  the  limits 
with  which  we  are  concerned  of  the  respective 
magnitudes  which  make  up  this  product. 

52.  On  this  assumption,  it  is  quite  easy  to  say 
what  effect  will  be  produced  by  increaaing  the 
number  of  turns  of  wire  on  the  field -magnets, 
since  the  E.M.F.  is  proportional  to  the  strength  of 
field.    Let  the  line  A  C,  Fig.  15,  represent  the 
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characteristic  curve  for  a  particular  dynamo  having 
N  turns  of  wire  on  the  field  -  magnets.  Let  the  turns 
on  ^e  field-magnets  be  increased  to  2  N :  then  we 
know  that  with  a  current  of  5  ampdres  2  N  turns 
will  produce  the  same  effect  as  N  turns 
with  10  amperes.  The  first  ordinate  for  the  new 
curve  is  obtained  by  making  5  a^  x=  10  b.  Also 
with  10  amperes  2  N  turns  wul  give  the  same  result 
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«A  £VH  MMrNvtiM  wUU  N  Iturtm;  oosntqaaiily  10  b\  Hut 
yt^^  «'uUi«M»u(  tho  OMT  onrTtf,  iniitt  be  made 
«^>i«\  H\  ^M ,  lh«  (blra  ordhwU  16  <;i  ■=  30/,  end 
^^  \^^  \h^  \^<4Uil  Itiie  r»ptit«toUag  Ute  new  cnrre. 
U  «(i\  K«  v\b*»«Y«a  ilmi  tUe  mMnmam  E.H.F.  ie 
n#  MM^»  V\iY  C««w  or  oiAiir  turot,  tinee  thcfe  it  |i 
^^^^  W>«M\«\  whioh  All  iMlaitioDal  current  doee  not 
|V(^  «H  t«iU\Ui<m«l  K.M.F.  duo  to  pretence  of  iron. 
V%e  «MK<^  1^  tiiote  turut  It  lo  mturate  the  magnett 

M.  i)4y«n  the  oharaolerlttfo  enrre  iot  anj 
f«rMMkl«r  HtaohUie  to  flnd  ihe  new  eunre  for 
MMM««M«\I  No.  of  turn*  of  wtre  on  the  arma- 
Hire^  |wttvia«d  (ho  tpaoe  filled  it  about  the 
Mme^  we  have  timplf  to  inereate  the  Tertioal 
M^uiatee  i\\  the  tame  proportion  at  we  inereate 
the  HWMbev  of  turiit  of  wire  on  the  armature. 
tl  m^Ml  he  home  In  mind  that  although  we  have 
likken  eoiitiderahle  paint  to  explain  the  action  of 
4y«iainoi4iiaohln«t  geometrioally,  and  hare  con- 
efedeted  al  tome  lenvth  how  theeliaraoteflttieeurTe 
It  afl^ted  by  modifying  the  oonttruotion  of  the 
MMhine,  the  r^ultt  obtained  are  only  to  be  taken 
M  approximately  true,  for  the  complete  theory  of 
lk«  dynamo  hat  not  yet  been  lormulated*        B. 

VAmADAY*S  FIB8T  X>TNAMO. 

[^03311— Txui  following  may  interett  tome  of 
«wn  :■-**  rhit  Inttrument  it  of  the  hortehoe  form, 
and  it  foaipiitvd  of  twelve  sheer  (thio)  tteel  platet, 
etMh  iSitt*  in  length  from  the  polet  to  the  oentre 
edffk.  At  the  greatest  width  of  the  ourre  the  horte- 
elMe  it  Tta^  aotoet,  and  the  extremittet  of  the  polee 
tvre  iiwu  atttuder.  TIm  keeper  (armature),  or> 
hriltfv  which  M  made  el  thepureel  toft  iron,  it  6in. 
in  iHigth,  2ian.  wide^  and  liu.  thick.  Around  the 
nuddle  ol  lh«  keeper,  aad'ooeupying  with  itt  lower 
meMaa  the  tpaoe  between  the  polet,  it  a  wooden 
w«Aar,  havui^  about  1 00  yardt  of  common  threaded 
Wm»«<  ww^  troea  which  the  two  endt,  compotedof 
iewr  W*gthe  of  the  wire  twitted  together,  are  carried 
e«fe>  0»e«l  the  twialed  endt  paatet  beyond  each  end 
ed  Ih^  keeper,  and  rett  upon  the  retpective  polet  of 
neC  ▲  thort  lever,  placed  in  a  frame,  it  to 
L  to  the  winder  and  keeper  at  to  admit  of 
rforoed  up  by  the  hand  applied  to  the 
[  of  the  lever.  Every  time  thit  it  effected 
n  hnlliant  eorueoatieu  of  light  it  produced  at  the 
Mid  of  the  wire."  Fid 


tkeirhiBwi 
lanferenac 


Fiddler. 


I.BOAI.  BBPLIS8. 


r2W32  ]—"  Catbit  Emptob  "  it  a  maxim  of  th** 
Bnghih  Uw,  and  it  meant  **  Let  the  buyer  beware." 
Xow  it  htt  b<*«o  huuMrootljr  translated,  '*  Keep 
your  eyes  open."  ♦*F.W*a,**  •*  imprettion  "  of  what 
wcndeit  tL«  :UoTe  would  do  can  clearly  not  avail 
ki-T.  ani  jtKimng  ttattiuentt  in  a  circular  or  adver- 
tiaeBKBt  are,  of  ooune,  mere  puffery.  There  it 
tfens  b:>  w^&iraaty,  and  without  a  vrartanty  the 
h«7«r  c4  an  artvle  of  thit  kind  oen  have  do  right 
ciacttca.  «vc«  though  it  fuilt  to  perform  itepro- 
■■Bca.  If  tiw  shopkeeper  h^i,  at  the  time  of  the 
eahi^  taid  that  the  ttoTe  would  oook  at  ndvertated, 
and  m  a  vrey  that  made  hit  atatemeot  a  warranty, 
tlMn'^F.  W.**  would  have  been  aMe  to  recover 
hat  Money  hack  agam.  Bat  here  there  wat  nothing 
ed  the  eort ;  and  at  there  can  be  no  Ugal  ohligation 
iar  the  tndecman  to  change  it  for  other  goodt, 
*-F.  W."  must  make  the  beat  of  bit  batgaiii. 

'«7«r£  }— Wi'hout  knowing  exactly  what  were 
Chetecu''f  thit  agreement,  1  cannot  antwerfor 
^nn**^  L  ^t  i:  it  a  clear  rule  of  law  thtt  there 
can  cair  be  a  dietrett  for  rent  iu  arrear ;  aud  it  is 
alao  ^K.  i-^i  i^U  a  dixtreee  after  tender  of  the  sum 
J  u  ;  r^kL  la  an  ordiuary  way,  therefore, 
jz.t  tI  ocold  only  dUtrain  for  the  week 
Htea-j  L*  *Trt*T^  aod  if  that  were  tendered  him, 
a  taYatfi;:;-::^  distreas,  even  for  that,  would  be 
Seieal.  Bz:  if,  by  the  agreement,  a  power  wat 
grr^  to  ii<trAia  for  the  week's  rent  iu  advance, 
«r  to  treat  i:  ae  being  in  f  ACt  doe,  thit  would,  of 
esnne,  a^ter  the  wh:>ie  question.  The  landlord, 
da«hc>M.  r<»f«50i  the  one  week,  in  order  that  he 
rna^aX  he  &-:;«  t:>  distrain  for  the  two,  and«  thould 
W^>eo,  th«  ti^ujukt  c%n  pay  both  under  protett, 
and  brtDf  jii«  %rti^n  ior  damtgee  in  the  county - 
flonrt  I'M  ulTi^  d;4'r(^s.  Of  &>nree,  the  landlord 
mnld  tns  for  th«  rent  in  ad  ranee ;  but,  as  far  at  I 
caneee,  he  ecild  n-'t  distrain,  and,  of  course,  the 
rent  te?i^l«red  muit  be  pvid. 

(474 7^i  }— At  far  a»  I  can  understand  thit  con« 
ftt«ed  (\nts*irm^  whit  happened  was  this.  The 
eseeutort  renuuoc^d  probate;  and,  afterwards, 
when  tttots  be^tn  to  e«me  in,  the  widow  took  cut 
Utiert  of  administxation  with  the  will  annexed— 
ae  the  htul  a  clear  legal  right,  and,  indeed,  a  duty 
v^  %b  df>.  Tbe  ton't  being  under  or  over  age  has 
b>'/1tutx^  to  do  with  hit  position;  and  after  the 
'i0ti^A  are  ^df  it  it  the  widow's  duty  to  divide  the 
4Me«£*  \n  m^KOoer  directed  bjr  the  will.  The  ton 
w  A,  ti^Harm,  get  hit  appointed  there,  and,  of 
HUf  H.  *£^  widow  hat  no  right  whatever  to  will 
•wvy^  r.ut  wh  An  property,  which  the  only  hoMt  at 
nCnuu^raTrrx— thoogh,  to  be  sure,  the  can  do  at 
dbe  i^jm  «  *i  her  own  portion.  The  will  remaint 
:fvi..i.  When  there  it  a  will  there  can  be 
I  a  "  Bde  heir,"  and,  except  at  to 


hmd,  a  ton  baa  no  more  right  than  a  daqghtar. 
"  AdCluKDait  *'  ia  very  wrong  in  hit  law. 

(4748dc>--At  I  undtfttand  thia  quettion  there 
hnione  eet  of  leatehohb,  and  hot  one  tale  by 
and  the  thnre  oomiog  to  the  nieoea  f mm 
Je  lalewnt  over  £200.  Now.  aa  the  tale 
wat  the  only  tource  from  which  thit  property 
came,  and  at  it  took  place  upon  one  day,  I  am  at 
a  loat  to  tee  how  the  sum  derived  therefrom  can 
be  otherwite  than  tucoeeded  to  '*  at  one  and  the 
same  time  and  from  the  same  source."  To  tay 
that  became  the  houtet  were  told  in  separate  lots, 
therefore  thit  one  tale  was  divided  into  teparate 
tourcet,  it  a  refinement  of  casuistic  argument  that 
would  find  no  support  in  any  court  of  law  now- 
adayt.  I  therefCre  think  that  there  it  nothing  in 
the  point  here  put,  and  that  it  would  not  tupport 
an  action,  though  fit  might  lead  itt  promoter  into  a 
very  pretty  hiH  of  eottt. 

Fred.  'Wetherfleld,  Solidtor. 
2,  Ghretham-buildingt,  Guildhall. 


BEFLIES'liO  QUERIES. 


%*  In  their  ansuf&n^  CorrMpond^ta  an  r«» 
ip4etfully  requested  to  mention^  w»  eneh  yutanee^  the 
titie  and  number  of  the  ^ry  a»ked. 


[46744.]-afaMbln.— Tbe  ttretta  in  thn*e%of 
Armagh,  atltrminv  thoM^thatagnoddanlof  aniive 
marble  it  uted  thatn.  Finer  tlatn  are  made  'ia^ 
ohimneypieoety  and  paliah  np  well.  Itiebroum, 
prettily  mottltid.  Bometimee  a  vein  cf  pal^-pink 
ttone  le  found  of  the  nature  of  ntadrepore,ifltfiiol 
thit  ttaall  faatr-nflttliw^naa  loamnd  for  tab  m 
keepsaket.— H.  0*B. 

[46762.1.*«Mc<CUltld*«  Ann.-Tiat>oaae  wlB 
very  likely  be  beoeiltted  by  a<pUit6er  made. of 
mustard  and  cnmmon  treacle,  epread  on  brown 
pa^er,  renewed  dtoly,  vrrapptng  a  doth  roui^  it. 
This  teemt  a  queariwucdy ;  but  it  is  a  good  one. 
Steaming  the  asm  over  a  pNt>c<  boiling- water, 
enveloped  iaa  flnnstl  cover,  2a  lami  usefm  also.— 
H.  O'B. 


[47039.]— Caook  auery.— Pinch  the  ipriittof 
the  fly  to  as  to  make  it  turn  a  litUe  hardtr.  Ton 
may  make  it  strike  at  you  like. — Eswa&d  TBfiaus 
Scott. 

[47056.]— Baoterla — I  am  truly  obliged  lo  JUr. 
Thomt  for  his  lengthy  reply  to  my  qutiy,  mvI  viV 
endeavour  to  profit  by  hit  information.  I  forsot 
to  mention  that  in  mashing  with  water  at  188°  Fsnr. 
a  few  gallons  of  cold  wattf  ia  invariably  mixed 
with  t^  mathing  liquor  to  reduce  tbe  temp,  to 
about  150,  before  the  170  it  addad  and  mtsiiiiig 
begun.  I  would  glad]y*avail  of  bfevery  yeast  for 
fermentationt  (at  at  home)  were  it  uhtainable  at  a 
reaaooable  price ;  but  at  two  franv  per  kilog.  this 
it  out  of  tbe  question,  and  in  anquner  it  is  teldom 
fresh,  having  to  come  at  leatt  800  miles  by  rafl.  I 
usually  change  the  mother  once  a  month,  sometimes 
even  lest  frequently.  It  mav  interett  Mr.  Thomt 
to  know  that,  by  meant  of  tne  bnrm  I  before  de- 
toribed,  I  have  (durine  winter  weather)  fermented 
mash  from  tp.  gr.  1050  to  1002  in  forty -eight  honn 
regularlv ;  latt  winter,  from  month  of  December 
till  middle  of  March,  thit  wat  the  invariable  at- 
tenuation. The  zetumt  of  tpirit  from  maise  miih 
(the  maise  being  digested  whole  by  means  of  ligbt- 

fressure  steam  and  saccharified  with  9  per  cent  to 
0  per  cent,  green 4nalt),  being  very  little  inferior 
to  English  work  fermented  wUh  brewery  barm.— 
Cyd2«t. 

[47I01.]-I^oilvnns.  — The  Ionic  powder,  Bty- 
benry,  uted  ntanitf  teveral  timea  in  tbe  day,  bts 
cured  one  of  iinntilMiling,  and  restored  imtU.— 
H.  O'B. 

[47140.1— dkmpnre.—ThnnmpIre,  at  I  lufpod 
Mr.  Sto«fce  kiaewt.  xm  the  unit  of  current,  and  ii 
the  curreot-quintRy  pBtsiin^thzQugh  a  circuit  with 
B.M.F.  (rf  1  voh,  and  r«MrtenM  1  ohm  ia  one 
eacond.  It  it  alto  that  qutntity  of  onrrent  whioh 
liheratat  -COOIA^  gndn  of  hmtieflin  per  teooad. 
It  ia  thie>na«r  «M»t  for  w»her,  iHnch  properiy 
itnwnit  ■t^hiiuii  mmiiil.  Gonlomb  is  the  atu 
AMue  for  the  ■attof  ^  qutnditii  4o«nerly  known  u 
"-S.  P.  T. 


r46780.]^W«t«r  Poteuori— With  35ft.  of  fiOl 
and  473  cu^  fee*  of  water  per  minute,  a  Hercqldt 
or  oth^r  gaod  tnrbine  will  give  25  hone  power  ; 
wheel  9in.  diaoa. ,  xmtiet  for  water  i4in.  diam.  It 
would  oott  abant  i;30.  It  would  be  waaate  and 
useless  to  put  Qpnny  other  than  a  turbine.— Qoon 
Dnci  Dnci. 

[46792]— Aqnnrium.— Permit  me  to  interiva 
caution  on  thit  tubject.  Select  only  pond  crea- 
tures; tbe  ia  habitants  of  running  streams  will 
live  hut  aiatr  dan  (or  bouts;  in  the  still  water.— 
H.  O'B. 

[46819.] -Indigo-Blue  Dyulnr.— I  imx  J. 
Ormiston  handlee  our  frit^nd  S.  J.  bimpton  mther 
uogeuf  rously,  and  he  by  no  meant  giret  additional 
valuable  practical  information.  **  Black  water " 
it  much  obliged  to  Mr.  Simpson  for  hia  oondse  and 
explanatory  antwer.  Mr.  Ormiston  tayt  that 
**  the  writer  displays  ignorance  of  the  two  methods 
of  indigo  dyeing,  or  he  would  have  given  a  fuller 
and  more  correct  desctiption  than  he  has  done.*' 
*'  Black  water**  simply  asked  for  information  as  to 
Bead,  Hollidav,  ai.d  Sou*8  process,  aud  iu  what 
manner  it  differs  from  woad  vats?  This  ques- 
tion remained  unanswered  a  long  time,  and  I  have 
to  thank  S.  J.  Simpeon  for  givis?  me  all  the  infor- 
mation I  required  or  expected.  He  rightly  assumed 
that  I  had  a  knowlpd|;e  of  woad  vats.  In  the 
woad  vat  indigo  is  reduced  to  a  sute  fit  for  dyeiog 
by  the  fermenting  power  of  the  woad,  aided  of 
course  by  bran  and  madder.  Xow,  the  successful 
management  of  woad  vats  requires  special  know- 
ledge not  to  be  acquired  every  day.  Beside 
practical  experience,  powers  of  judgment,  and 
observation,  the  **  trade  secret  **  10  neceesary.  A 
dyer  who  is  thoroughly  master  of  woad  vats  should 
be  able  to  dye,  with  eleven  or  twelve  pounds  of 
indigo  in  a  woad  vat,  seven  hundred  (700^  yardt 
navy  blue  terge,  f  yard  wide.  I  should  like  to 
know  what  quantity  of  rmilar  goods  can  be  turned 
out  of  a  Head-Hollidsy  vat  at  same  coet,  taking 
the  average  value  of  g«>od  icdi^o  at  Cs.  the  pound. 
As  a  rule,  good  woad  overs  are  few  and  far  between, 
80  that  anv  process  that  simpfiti^s  indigo-blue 
dyeing  is  the  greatest  boon  to  woollen  manufac- 
turers. The  more  goods  <}yed  by  a  certain  quantity 
of  indigo  in  the  woiid  vat  the  more  l>rilhant  and 
fatter  the  oolour.— BLACSwarxs. 

[47023.]— Sen- Sickness. —A  person  who  only 
feeto  bad  really  tuffers  more  than  one  who  is  really 
eick.  Inthuoase  the  great  suflerintt  an  tat  from 
tiie  oontmeHon  of  the  stoetach  on  nothing.  A  deal 
of  tullering  it  tpared  by  alwayt  eating,  to  that  the 
ttomaeh  hat  tometldag  to  act  upon.  Don't  drink 
brandy,  or  you  will  tuffer  for  it.  In  moetcatce, 
not  always,  the  sickness  goes  off  in  a  few  dsys. 
Fiitht  agatotc  it,  but  Mep  the  ttomach  fulL- 
Edwahd  THOi.  S^COTT. 


[47143.]— Alnmlniam.^^  thank  ''Spmdaxd'' 
for  hit  reply  on  p.  431.  I  —i  wrtly  ditappointed  to 
find  none  who  have  wr&tten^ant  wiser  than  mrtdf 
on  the  tubject.  Had  I  fgrnm/A  hnw  very  diihtott 
mv  query  was,  I  thould  have  set  to  work,  and  not 
allowed  beginners  to  lead  me  into  ench  a  mistske. 
In  a  desuhorv  way  I  had  tried  all  published  pro- 
ceetet ;  but  all  are  ezpenavre  and  untatiifactory, 
oonaidering  the  very  low  psioe  nt  which  I  csn 
o^aJnlhaeHty.  Ihavenn  4iMht  ghmdtewocld 
eniiJy  form  an  impnsn  •Moj.  J  do  nei  ute  it.  I 
can  iMke  my  alloy  with. any  mtAni.  Myfirttex* 
periment  ims  with  lead,  aud  I  n«  not  turt  tbtt 
does  not  answer  besL  Hy  ardear  is  not  dan]Md. 
Having  ditooveced  a  **  new  prattst  *'  for  obtaiaitf 
crude  aluminium,  I  may  fiud  a  new  procett  for 
purifying  it ;  things  hidden  from  the  wise  tre 
sometimes  revealed  to  a  tyro  in  ecienee.— Zxlu 
Naxxn. 

[47166.1-7nMUh.-^U  U  hbMk  japan,  nsde 
qmck- drying  bsr^'khe  nt««of  dntce,  gokl-tixt,  sad 
turpentine.— T.  P. 

]'47168.]— Tlnnlnr  Copper  Sheets  —  Froo 
*•  Ooppery's  **  oiiKiaal  query.  I  undtfrstood  that  ke 
only  wanted  to  tin  one  tide  of  the  sheet,  fOr  whicfc 
the  method  I  gave  is  applicable.  If  he  withes  to 
tin  both  sides,  he  must  do  them  both  at  once,  tad 
if  peettlde  use  a  hath  of  tin.  Ho  wertr,  by  spotd- 
ing  whiting,  made  iato  a  paste  with  wattr,  our 
cue  side,  he  may  preterve  it  to  a  certain  ezteDt 
while  tinning  the  other. — Mzds. 

[47170  ]— Blast  Furnace.— The  usual  arrsagt* 
mt^nt  is  fuel,  ore,  and  flux.  What  it  meant  ly 
their  «•  chemical  order  *•  ?—S  if. 

[471S1.]— BoUer.- What  eort  of  work  is  t^ 
eutfine  to  do,  sksd  how  much  room  hare  yon  fm 
boiler  ir  It  would  he  better  to  have  a  vsrtieil 
perhaps,  and  of  those  you  will  find  many  iiluttatid 
m  hack  volumes.— Essab. 

[47186.)— Onm-Fnate.— Ordinary  gnm-patleii 
otade  of  jMcked  gum-arabic  and  white  sugar,  eqml 
parts,  and  to  eadi  pound  of  gum  one  ptni  of  wsh^ 
Dissolve  the  gum,  add  the  sugar,  aad  evapeal* 
unta  it  is  thick  tyrop.  Then  add  the  whitu  cd 
eggs  (about  three  to  each  pound  of  gnm),  previoadj 
beaten  up  with  orange-flower  water  or  othn 
flavouring;  strain  throogh  mmilin,  and  ualiitB 
the  evaporation  until  it  will  eet  renddy  whM 
cooled.  I  dent  understand  «*treatasent  iripi 
nrnde,*'  or  •'preparation  of  monhlt.'*  'Rratl  it 
how  you  like,  uhI  pour  into  any  clean  sni  fasti  mih 
at  a  plate  or  saucer,  and  cut  into  what  thtf  ft  y 
-C.D.P, 


I      [47191.] -Iioco.  BnOdlar  Shov.— I  d*  ^ 
I  think  these  are  any  loco,  thipt  nt  Lkvwpetl;  m 

there  are  numbera  of  tnotaon,  an~ 

other  engine  works.— D.  G. 


[471W.]— Or«nn 
iUuitratea  de»criptiAn  o<  a  very  good  organ  tffflf 
knlinNo.  &2S.  o.  204 :  andsevvcal  oihsctiiF^ 
viona  N os.    No  uoubC,  aH  wiB  he  iltttrilw^  ■  v 
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WanBUi*B'pftpen;  bat,  powAbtf  >  you  will  not  oan 
to  wait  for  that  time.— S.  MatSB. 

[47195.] -Electricity  v.  Ga».— Mr.  Wflliama 
haa  Dot  read  the  correepondeooey  or  ha  would  have 
seen  who  put  the  original  query.  Electricity  may 
be  a  Bubstanoe,  or  aa  element  to  be  analysed,  and 
as  it  can  be  stored,  we  may  agree  with  Col. 
Shakespeare,  and  ask,  Where  is  its  source  ?  Again, 
I  did  not  mean  I^ewit^s  inoandesceot,  but  the 
hydrogen  incandescent  gas-lamp,  with  a  light 
bright  enough  for  spectrum  analysis.    This  is  a 

?[as»lamp  with  one  jar,  while  many  jars  are  used 
or  the  electric  iDcandesceut  light.  Now,  while 
our  friends  have  been  finding  Fault  with  me  for 
writing  letters,  asking  and  answering  questions,  I 
find  on  p.  439  that  two  French  electricians  have 
been  experimenting  with  the  arc  li^t,  and  have 
aotaaUy  burnt  a  yajwur  or  gas  (sulphide  of  carbon) 
with  or  together  with  eleo^city,  and  with  inoom- 
parable  results.  This  is  a  great  adranoe  o^  my 
nrtt  idea»  seeing  that  the  combustion  takes  plaee 
in  Taouo— a  seeming  miracle ;  but  the  effect  is  not 
oontinuous  or  self-contained.  What  we  want,  is 
to  utilise'  the  waste  products,  of  which  hydrogen 
gas  is  one,  and  a  most  energotlc,  agent.  Could 
hydrogen  gas  be  burnt  in  vacuo?  Answer:  As 
there  are  no  elements  of  light,  but  onlv  energy  or 
heat,  it  would  be  useless.  But  as  the  electtio  light 
depends  on  a  great  ez^nditure  of  energy  in  the 
battery^  and  this  large  motive  powet  escapes,  how 
caft  it  be  utilised  ?  Can  it  be  suppressed  in  the 
battery  by  atmospheric  oompressioa  ?  Would  the 
electrical  action  go  on,  cease,  or  be  increased  ?  My 
rsawii  for  asking  these  questkms  is,  that  X  know 
of  no  ezperiments  tending  in  this  direction-^that 
of  eiproseing  or  collectio^  the  motive  force  by 
ooMprsMion  or  leverage.  I  hope  Mr.  Patrick  will 
expUin  his  dynamo.— Fxddle&. 

r47197.}— Stamping  Brsas  Disos— A  die- 
eiaker  would  make  the  proper  dies.  The  blanks 
wiU,  I  expeet,  have  to  be  prepared  a  trifle  thicker 
and  smaUer,  and  than  the  stamp  will  spread  the 
metal,  which  will  take  up  the  letters  on  the  edge. 
— T.  P. 

r47a93.]^SztnMxdlBary  v.  Otto^-^Us  is 
vamtlb. »  matter  of  taato;  bvt  I  shomld  prefer  the 
^Xteaoidinary,  and  the  facile  to  eitber;--T.  P. 

[47205.]  ^Aaamometer  Indioatioas.**!  be- 
lieve you  are  correct;  but  I  should  like  to  know 
what  uie  fact  is  supposed  to  indicate— a  cyclone  ? 
— leiroBo. 

[47216.1— The  Berliner  VloUfi.—With  the 
new  metsilio  resonator,  the  thin  wooden  strips  may 
be  left  out.  The  triangular  rib  merely  serves  to 
prevent  the  strain  of  the  serew  bending  in  the 
back;  and  hence,  in  order  to  avoid  opening  the 
violin,  a  corresponding  rib  might  be  glued  to  the 
outside  of  the  back  wirh  the  same  result ;  but  this 
would  not  look  well.  Otherwise  there  is  no  reason 
why  it   is  necessary  to   open   the  violin.  —  £. 

147226.]— Piet«ure«Fmme  Mektiir.— Thanks 
to  those  who  havr  kindly  sent  hints.  Do  I  mider^ 
etead  **  J.  A.  A.,*'  Liverpool,  that  it  is  neocseaiy 
ordeiireble  to  shoot  one  of  a  pair  of  mitres  with 
tbe  faoe  downwards,  as  I  can  hardly  see  how  it  is 
to  be  held  true  in  this  way.  I  have  always  under- 
stood  that  in  shooting  a  set  of  mitres,  keeping  the 
set  of  the  plane  the  same,  an  error  in  one  diieotioa 
was  oompeosated  by  correeponding  error  in  oppo* 
site  mitre  without  turning  the  faoe  of  the  mouldiDg. 

[47239.]— Deaf nesB  —It  seems  to  me  Mr.  John 
Alex.  Ollard  is  pottering  away  too  much  at  his 
ears,  and  starviog  his  body  of  proper  food.  If  he 
i»  deaf  and  bilious  to  the  extent  that  Ufe  is  misery, 
why  cannot  he  'bout  ship  for  a  month  or  two,  and 
iflfese  a  little  common-sense  into  his  philosophy 
watd  the  selection  of  his  daily  food  ?  His  stomach, 
I  take  it,  is  not  built  on  the  plan  of  the  herbivorsa. 
Ijet  him  take  one-half  of  his  vegetables  after  their 
physiological  conversion  into  beef  or  mutton, 
cooked  properiy,  of  course.  He  can  please  himself 
about  a  little  wine  for  his  stomach's  sake,  but  I  do 
think  he  should  not  neglect  a  regular  and  instant 
course  of  mineral  waters.  The  vegetable  food  that 
he  aa  greaning  under  is,  without  deebt,  deflo&ent 
ia  bile  elements.  The  loss  of  eyesight  is  a 
kter  loss  than  that  of  hearing.  The  writer  has 
I  totally  deaf  fer  twenty  years,  and  has  got  so 
'  smed  to  the  loss  aa  hardly  to  feel  it.  II  there 
is  any  hope  of  Mr.  OUard  recovering  his  heariag, 
or  retaining  what  he  has,  it  really  seems  to  me  he 
mnst  do  two  things :  bring  his  body  into  a  healthy 
state,  by  a  complete  change  of  food,  and  not  to 
doctor  his  ears  himself,  but  get  skilled  advice. — 
AawzBBB  F.B.M.S. 

[47239.  j—BlUouanese.—From  what  Mr.  Ollard 
eays,  it  is  clear  that  to  advise  him  to  try  rashers  of 
toasted  bacon,  or  rum  and  milk,  would  be  out  of 
the  question ;  but  he  might  try  tbe  effects  of  dan- 
delion leaves  eaten  as  a  salad,  or  as  be  would 
wateiH^ress  between  bread-and-butter  (I  presume 
be  eats  butter,  thoujrh  it  is  an  animal  food).  The 
ocdlaaiy  wild  dandelion  leaves  are,  I  believe,  the 


most  active^  but  the  ]arge4eeved  Taraxaoum,  sold 
by  all  the  best  seedsmen,  is  most  palatable,  and 
whea  grown  qv&Mj  sad  bleaehed  like  endive  is 
aa  eaeeilent  aad  tasty*  salad.  A  great  deali  how* 
ever,  depends  on  what  ia  meaat  by  **  bilinusasss," 
and  it  would  eertainly  be  wise  ior  Mr.  OUard  to 
constlt  a  physician  as  to  the  cause  of  ih»  eHeots  he 
calls  bilionsBSSs.— Nttk.  Bos. 

[47279.]— SpoUed  Plate  Olaes.— Do  not  be 
surprised  if  all  your  attempts  at  clearing  this  should 
fail.  Aik  a  miinuf acturer,  who  can  explain  to  you 
that  damp  affects  the  very  ingrediraits  of  plate- 
glass,  so  that  the  cloudiog  exists  through  the  sheet, 
and  not  merely  upon  the  surface. — H.  O'B. 

[47279.]— SpoUt  aiaes  Slieivea.  —  The  sole 
eamse  of  the  spmling  is  dssn^  air.  H«d  the  shelvea 
been  perleetly  dry  no  spoiling  would  have  ooomeed ; 
but  plate-glass  stood  together,  always  has  its 
surface  spoilt  by  the  ordinary  moisture  of  the 
atmosphere.  There  is  no  cure  except  r^polishing 
with  rouge  or  putty -powder. — E.  Houibs. 

[47309.]— Olarionet— I  have  ooe  of  Budall 
and  Oatte*s  best  B  flat  dadociets,  and  have  great 
pleasure  in  giving  the  leoglli  of  the  several  parts, 
the  bore,  and  also  the  distance  between  the  centres 
of  the  principal  holes.  I  cannot  give  the  sice  of 
the  holes  with  sufficient  accuracy  in  writing. 
Mouthpieoe,  2*8in.  long;  reed,  25x05  full; 
tuning  sock^  2*lin. ;  top  joint,  7*4in.,  each 
measured  outside  when  put  together,  so  that  the 
lengths  of  the  portions  which  fit  one  into  the  other 
are  extra.  Lower  joint,  8^  to  cosftttienoement  of 
the  portloa  wfaioh  ttts  into  the  bell,  thence  to  ex* 
treme  end,  0*8,  or  9  65  over  all.  Bell,  4in.  long. 
The  boie  is  0*6  (6-lOin.^,  from  the  top  to  6'2in. 
from  the  upper  end  of  tne  lower  joint  measuMd 
outside.  Prom  this  point  it  enlarges  in  a  curve  to 
0  9  St  the  extreme  end  of  the  lower  joint.  The 
bell  enlai]ges  in  a  curve  from  0'9in.  to  '2'2iQ.  The 
outside  diameter  of  the  instrument  is  Tlin.  at  the 
centre  of  its  length.  The  distances  of  the  principal 
holes  from  the  upper  end  of  the  socket  into  which 
the  mouthpiece  fits  are :— Pipe-key,  Sin.  full ;  long 
side- key,  3*6in. ;  A  key,  4-76in. :  Q  sharp.  5'2in. : 
thumb-hole,  5  8in.;  1st  finger-hole,  6-4m.;  2ad 
finger-hole,  7  5in.;  3cd  finger-hole,  8'7in.  In  the 
lower  joint  the  distances  are  measured  from  the 
top  of  the  joiat:— 1st  flnger-hole,  OSin.;  2nd 
fiager«>hole,  2*lin. ;  3fd  fibgev*hole,  3'3in. ;  G 
sharp  key,  4'6in. ;  F  natntal  key-«*for  this  there  afe 
two  holes  (patented)  at  5'6in.  and  6*^n. ;  F  sharps 
6*8tn. ;  B  S'lin.-'BiCBSZTUB. 

t47325.]-Street  ISedloal  OoU.- To  Mb.  IjAX- 
0A8TEB. — £  want  to  make  a  street,  medical  coil  the 
same  aa  is  seen  in  the  streets,  with  bells  and  battery 
—a  complete  machine.— F.  BowB. 

[47340.]— Silvering:  Mirrors.-"  Prism  "  (page 
41*2)  is  wrong  in  quoting  60oz. ;  it  should  be 
60  grains  to  2oz.  of  water.  A  6in.  mirror  requires 
8  fluid  ounces  to  give  about  a  half-inch  depth  of 
bath  under  the  inverted  face,  and  12os.  wiU  give 
about  lin.  under.  I  have  not  tried  a  weaker  bath 
than  this  proportien,  and  would  net  advise  it.  We 
are  greatly  iimebted  to  Mr.  Brashear  for  hie  pro- 
ceu ;  it  is  eoooomloal,  gives  litHe  troubl^  aad  the 
result  is  oertain  and  satisfactory, — J.  C.  Ii. 

[47341.1  —  Xleotrio  Looomotive  Bngi&e.  — 
You  had  best  make  a  four-wheel  locomotive,  for 
which  procure  a  piece  of  hard  wood  12iu.  long, 
4iin.  wide,  and  Im.  thick.  The  leading  wheels 
may  be  about  2in.  diameter,  and  the  driving- 
wheds  S^in.  Set  the  line  of  axles  close  together 
for  a  drde  of  5ft.  to  6ft.  diameter,  if  you  wish  to 
make  a  circular  railway.  The  best  gauge  is  3in. 
to  31in.,  and  you  must  use  your  own  discretion  in 
conveying  the  electricity  f^om  the  rails,  through 
the  wheels,  to  the  electro-motor  eogine.  The 
Simplest  form  of  motor  engine  would  be  a  Siemens 
armature,  2in.  diameter  and  Uln.  wide,  with  field 
magnet  of  lin.  x  ^in.  wrought-iron,  2in.  lone  in 
each  leg,  and  2in.  space  between  the  poles.  Ton 
can  use  No.  20  cotton -covered  wire,  about  5oz.  or 
6oz.  each  for  field  magnet  and  armature ;  gear  on 
to    the    driving-wheel    by  a  small   pinion.— J. 

StJTOLIFFX. 

[47349.]— Dry-plate  Queriea.— The  facts  are 
as  you  state ;  but  why  they  are  so  I  really  do  not 
know,  and  do  not  think  anyone  can  tell  yon.  In 
order  to  explain  the  matter,  one  must  understand 
what  changes  take  place  in  gelatine  emulsion 
during  the  process  of  cooking ;  but  so  far  as  I  am 
aware  no  sattefactory  explanation  has  ever  been 
given.— W.  Bobinson,  Juir. 

r47354.]— G^reenStalna  for  Peal  and  Otber 
White  Woode.— Acetic  acid  and  copper  filings. 
Turpentine  aad  copper  filings  is  another.— Jack  or 
At^t.  Tbadbs. 

[4736l.]-lUthematioal.— I  wish  to  oentend 
that  the  assumption  I  made  in  my  reply  to  query 
47351  was  not  only  legitimate,  but  true.  As  a  casH, 

tske  [l+T  .7*)\  'This  equals  {\  -  x»)^  {I  -  x)  " '» 
which  equals  (I  -  3^  +  3ar«  -  z*)  (I  +  3jr  + 
6x^  -\-y  A:o).  By  multiplying  each  term  of  the  first 
factor  into  each  of  the  iunnite  number  in  the 
seoond,  it  will  be  found  that  all  the  terms  involving 


powers  of  x  higher  than  the  sixth,  destroy  one 
.another,  leaving  (1  4-  3x  +  6a:«  +  7a;*  +  6a:*  +• 
3a^  +  X*),  This  is  the  value  of  (1  +  a:  +  x*)*, 
'*  Hemisus ' "  reply  shows  that  he  has  not  oon-^ 
sidered  tbe  point  very  fully,  or  else  I  am  sure  he' 
would  have  omitted  the  last  five  lines  of  his  re- 
marks.—An  Ekooteeb's  Son,  Sheffield,  July  21st. 

[47382.] — Saline  Query.— For  a  condensing 
engine  running  at  a  speed  of  264ft.  per  minute, 
with  the  boiler  pressure  at  751b.,  I  should  give 
l-16in.  lead.  To  work  with  eoonomy,  the  steam 
should  be  cut  oft  at  1-lOth  of  the  stroke,  or  4*8in. 
from  the  commencement  of  the  stroke.  TheoretioaUy 
the  terminal  pressure  should  be  91b. ;  in  praotiee 
we  should  not  have  more  than  4U>n  the  other  5U>. 
I  should  exnect  to  lose  from  radiation  and  oosi^ 
densation.  I  am  no  advocate  for  expaadia^  steam 
to  10  volumes,  in  particular  when  these  la  greet 
vaiiatioa  in  the  load.  Under  such  oiroumslanaas 
I  should  not  expect  to  find  steady  running,  how- 
ever sensitive  the  governor  might  be.  Galcalatioao 
for  the  above  given  in  fall,  if  required.— J. 
BsoAittjCT,  Bradford. 

[47893.]--Ck»eoaiiatOU.->If  "S{ngapoi«"will 
send  us  an  address,  we  can  either  sugf^est  a  very 
pffofitahleiDaaulaotare,  or  iuiroduoe  him  to  seme 
City  firm  with  whom  he  can  open  up  commuaioa> 
tion  with  the  same  end  in  view.— Wtror  Aim  Co., 
75,  St.  Peter-street,  Islington,  X.,  London. 

[47399.]— Oondeneinff  Bxhanat  Steam.— For 
I>erfect  condensatioa  you  would  require  12  gallons 
per  minute,  which  would  be  impracticable  if  water 
ia  so  expensive  as  you  say.  There  is  a  simple  form 
of  condenser  that  I  have  found  useful,  made  of 
ordinary  steam>pipe  connections.    S  zepxesenta  the 


ezlURist  steam -i^  in  the  figure,  and  W  the  water- 
pipe  from  tank.  I  don*t  think,  however,  that  the 
return  pipe  to  taak  witl  reduce  the  baek<>pressurs 
much,  thouffh  it  would  heat  the  water  lor  feed 
purposss.  With  a  good  supply  of  water  the  con- 
denser will  give  a  uight  vacuum,  sometimes  6in., 
aad  you- n«y  regulate  vour  water  supply  in  W  to 
the  extent  of  saving  fuH  oy  reducing  back-pressure 
and  heatfng  fiBed-water,  and  not  mise  the  expense 
of  the  water.  Any  water  used  for  condensation 
will  get  too  hot  for  second  use,  by  reason  of  its 
obftrocting  the  heat  from  the  ei^aust  ateam. — 
FsBD.  Waixsb. 

[47400.1— Bleetrio  Idsht  fw  WoilMhop.— If 

'*P."  would  state  bow  many  gas-baraers  he  has  ia 
hisworlnhop,  I  shoukl  then  be  able  toteUhim 
exactly  how  many  iaeandeseent  lamps  he  woald 
require.  If  he  has  lo  ordinary  gas-burners,  he 
would  require  15  inoandeeoeat  lights.  Those  of 
the  **  Lane-Fox  *>  type  cost  7s.  6d.  each,  and  if  of 
20-candle  power,  would  require  a  **  Brash  " 
machine  eorang  about  £10.  Of  course,  the  capital 
outlay  (about  £300),  would  be  rather  great ;  but 
then,  the  many  advanta^  which  would  accrue 
from  the  use  of  the  electric  light  would  soon  reduce 
this  to  a  minimum.  I  shall  ue  glad  to  hear  further 
from  "P."— Jomr  BtJLL. 

[47405.]— liooeaiotive. —As  a  praotioal  boiler" 
maker,  with  eight  years*  experience  as  boiler 
inspector,  I  trust  I  shall  be  allowed  space  to  give 
my  opinion  on  the  cause  of  wasting  of  plate  at 
stay- holes  as  statt-d  by  **  Hombre/*  who  asks  if 
there  is  a  galvanic  action  formed  between  iron 
plates  and  oopper  stays.  It  is  my  opinion  that  the 
wasting  of  material  is  due  to  a  mechanical  action 
of  the  plates  or  the  movements  of  the  platea 
(bellows  fashion)  caused  by  expansion  due  to  tem- 
perature and  internal  pressure  teuding  to  bulge  out 
the  plates  which  are  ngidly  held  by  serewed  stays ; 
this  constant  movement  with  every  variation  of 
temperature  or  pressure  having  a  tendency  to 
separate  the  atoms  of  the  material  in  numerous 
very  small  fractures  near  all  rigi  1  besriogs ;  these 
small  fractures  are  filled  With  water  or  sediment, 
and  on  contraction  of  material  so  many  very 
minute  particles  are  wedged  off,  as  it  were,  and 
thus  an  appearance  of  general  wasting.  This 
wasting,  aa  described,  is  found  more  or  less  in  all 
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llrt|b0nii  wlifllMr  of  iron  with  oopper  etay^,  iron 
Mid  IrtMi  ttAjt,  (wpptr  Mid  oopper  itayii  or  tteel 
with  itv«i  or  copper  itiiyB,  ■ometimea  on  the  outer 
cAidnK  of  fif^hoi  or  on  the  firtbox  itnelf,  batalwaji 
o«i  the  water  tide  of  the  plate.  When  ttays  are  of 
a  latiTi  anpa  and  widely  pi(ohed»  it  ii  generally 
wrore  eavere  than  when  light  itayi  are  used  eloeely 
pltohed ;  hat  IhU  doet  not  follow  in  all  oeaee,  ae  a 
etrong  llrehox  will  eometimet  oanse  wasting  in  the 
ehaU  pUta  or  oaeing,  or  a  etrong  eating  win  eet  np 
waeiiag  on  the  ftrehos  whether  of  oopper  or  iron « 
TiMli  waettay  Ii  heet  known  among  inepeetore  ae 
^^greoTing^'^or  *^  chaaneiling,*' u  it  it  generally 
kwali  iMd  nan  oleatly  ho  traeed  to  a  mechanloel 
aclMMi  of  the  parte.  It  ia  found  in  all  boilert  mora 
or  leaf ;  in  the  looomotlTa  it  is  f  onnd  near  the  staye, 
ae  etaled  hy  *^  Homhce/'  and  generally  in  the  root 
ol  all  tha  flangee  forming  the  vertioal  oomeiB  of 
Iha  irehOK    outer   oaiiBg,    parlieuhiriy    at  tl« 


where  tlia  t&eboz  outer  eaaing 
to  the  barrel ;  here  it  ia  eametimei 
teen  in  a  long  groore  ^in.  wida,  and  from 
l«ma«  to  iin.  deisp,  and  aometimee  aetnally 
thmnthy  whik  In  other  oeaee  (apparently 
ueierlha  aama  working  oonditiona)  it  ia  found  in 
Iha  tank  ol  a  fraotura  aa  fine  aa  a  Una,  aoarBely 
^rWhla  when  at  reet,  oold,  aa  the  fracture  then 
otowa.  Ferhape'^fiomhre"  had  belter  look  oare^ 
fn|]^  for  any  traoee  of  ihia  groonag,  for  an  outer 
eeKttg  with  grooiriiig  in  rootaof  flanges  would  not 
he  worth  avea  anew  tube  plate,  aa  a  new  tube 
plala  would  ha^a  a  tendtnoy  to  ezoite  aueh  grooyingi 
and  eanea  It  to  eat  in  mora  aetiYathan  before.  Aa  a 
nana  in  point,  I  may  aay  a  new  flrcnbox  waa  ^t  in 
(agalnaft  mr  advioe)  an  old  oaaitg,  and  before  it  had 
haenat  work  aiz  moatha,  tha  grooTxng  oame  through 
aft  left  ehoaMer,  and  in  three  montha  later,  at  the 
raght  ehonlder.  I  did  not  eee  ^e  eaaing  with 
in*ban  oaft ;  but  aurely  the  boUenonaker  would 
wolerfariookit.  Qroovingiialao  often  found  on  the 
dMa  along  the  edge  orootner  loimed  by  the  foun* 
oaiioa  ri^g  whonol  the  aolid  aqoare  aeotion,  par- 
iMiahili  when  tha flra-bar laval is k>w,or nearthe 
lii^  whaeh  shows  tha  adviwhiltty  of  keeping  flre- 
har  letal  wall  np,  dear  of  rigid  joints  or  seams.  -In 
amttsnaryhoiletathagrooTingis  very  often  found 
onondpi^tBaorar  iosnaae  angle-iron  ringa,  par* 
tkadbrly  when  gusset  stays  are  not  properly 
affKed ;  hot  in  aUoaeea*^  grooving  "or  **  channel- 
hag"  ean  elearl;^  be  traeed  to  a  meohaniosl  action. 
'^ — Bsion  on  boiler-plates  is  always  understood  to 
I  tha  defect  dae  to  impurities  in  t&a  water, 
aa  adda  in  different  forms.  It  is  therefore  a 
*Hombre"  says  the  wasting  it 
at  taper  holes,  where  stays  paaa  through.  Stay- 
holeaahonld  all  be  paraUel,  and  the  beat  means 
ml  paJtiaii^iaiinw  ataya  will  be  to  rimer  out  all  the 
kotea  natil  a  good  thread  ean  be  had,  and  a  larger 
itey  applied.  Has  **Hombre"  never  seen  a  new 
tnhe  plata  put  in  without  taking  out  the  fire-box  ?— 
aa  1  have;  and  I  think  it  would  come  cheaper, 
It  a  good  iet  of  **  looo."  men  were  at  it.  Shall  be 
fL)ad  to  giva  furthv  adrioe  if  neoeasary.— Bos- 


to  cut  against ;  it  is  ^^uita  immaterial  atcaight  or 
croaa- nicked.  4th.  Fue  away  the  cap  at  the  thin 
ed^e  for  the  wind  to  cut  the  lip— shout  l-12th  of 
an  mch  at  C ;  alao  graduate  to  the  top,  but  do  not 
nick  the  cap  at  all,  aa  that  leavea  the  tone  more 
ctiap  and  pleasant  (Uie  oapa  want  to  be  hollowed 
out  and  amooth).  Now,  one  great  fault  with 
amaleurs  ia  that  thev  want  to  do  too  much  at  once, 
and  they  apoii  all  by  tryiog  first  one  pipe,  then 
another,  with  the  mouth.  Let  me  tell  any  one 
▼oicing  wood -pipes :  Don*t  blow  thent,  as  your 
breath  swells  up  the  wood,  lessens  the  openings  in 
the  caps,  and  slops  them  apeakiog ;  but  if  they 
would  ooljr  be  patient,  and  tnr  them  on  their  own 
Wind,  they  would  find  tSieir  labours  rewarded  with 
better  auocers.  P.S.— If  *^  L.  G."  does  not  succeed, 
and  he  will  advertise  his  address  in  the  "  Address 
Oolumn,"  we  will  voice  him  one  or  two  pipes,  and 
send  them  beck  to  him.— H.  aitd  S.  B. 

(47419.}— Biveting  Ohina.  &p,— Shpuld  you 
not  receive  a  satisiaotory  reply  to  your  query,  I 
will  shortly  give  you  such  information»^  with 
sketches  of  tools,  &c.,  as  I  oan  impart.  I  hava 
never  done  such  work ;  but  have  ha^  frequent  op« 
portunities  of  seeing  it  done,  l^or  the  reason 
given  in  my  reply  to  47470,  X  cannot  do  so  jnat  yet. 
— Alfojob. 

[47430.1  —  Inatnntaneoua  Photography.  — ^ 
The  first  delect  referred  to  maj  be  owing  to  your 
trying  to  oover  too  large  a  plate ;  to  the  leas  not 
being  well  adapted  for  the  purpose ;  or  to  a  bad 
arrangement  of  shutter,  which  may  possibly  cut 
off  some  of  the  rays  which  should  enter  the  oamera* 
The  second  defect  may  probably  be  re^iedied  by  a 
little  more  care  in  development;  Useaiulldose 
of  pyro.  and  bromide,  but  add  the  ammonia  cautir 


[«7410.]— Pry-Plata  Intenalfler.— No  change 
tains  place  in  mercorio  chloride  on  the  addition  of 
•^—^■^•^  or  other  chloride,  such  salts  being  merely 
added  to  increase  the  scfiubility  of  the  mercuric 
Tha  addition  of  a  soluble  bromide  or 
I  the  mercuric  chloride  into  bromide 
)  asay  be ;  but  I  am  not  aware 
«<  aay  swedal  advantage  in  so  doing.  MThenever. 
ia  wotkiag  with  tha  wet  collodion  process,  I  had 
to  resart  to  nieiiurj,  I  always  found  a  solution  of 
I  Iry  amawmia,  hypo.,  or  cyanide, 
pnrpoee.  With  regard  to  the 
■  ilsiiaii  pa  nrassl however,  all  attempts  to  intensify 
^  ^  way  hapva,  in  my  hands,  jproved  ao  unaatia- 
r  thai  shonld  any  negative  be  defident  in 
lalways  prefer  to  take  afresh  one,  though 
1 4&  moft  remember  trying  the  particular  process 
isrfiiiid  to.— W.  BoBixaon,  Jits. 

^47414,]— SobnUtota  fbfr  lieatliar  Dlso.— 
XotJLttg  lifca  katlMr  if  managed  properly.  The 
iMMk  Imf  in  tha  akape  of  whed  and  appliaation  of 
liatker.  Hava  no  idea  how  applied,  ahape,  for 
what  parpoee,  Ac,  kc,  and,  therefore  cannot 
adviaeu  Are  they  both  eoned  as  bevd-wheels,  or 
oneu  the  driver,  iron  nooved,  and  driver  leaUier 
nr  T?—Jacx  or  All  T&aoeb. 

[1741^.]— Organ  Stop.— If  "  L.  G."  will  foUow 
Iheee  lew  tnatmetions  earefally,  I  think  he  will 
have  a  fair  qaality  of  tone  -no  chifling  or  quiver- 
tag  fRMB  hiS  Clarabella  stop :— 1st.  lisy  all  the 
pl^ea  tn  their  order-^largeet  at  left  hand ;  then 
oat  ail  the  mmths  open  |in.,  nice  and  equal  straight 
tterfsm,  aod  tha  lips  not  too  thin.  ^nd.  Cut  the 
ean  a^tarly  l«vd  with  the  block  (cay,  for  mid  G 
i-'r.'h  fA  an  inch,  a&d  top  G  l-32in.)  ;  have  them 
%ktf.  -i^^xMX  from  largest  to  soiallest,  and  see  that 
Q>«  *,%yk  fit  f4|atfe  up  to  the  ears,  so  as  not  to 
n^.^^A  »  bL%«trijf,  3ra.  Nick  them  nice  with  a 
s»Ak.r*ijf  t/xH  O't    too  deep,  and  equal  distances 

<»tf.  r..A.  (.  12  or  14  teeth  to  the  inch,  and 
r'-*'''*\'/  (Oiili'-r  to  the  top;  then  smooth  the 
/«<<A  -A  u^,,%  with  a  smooth  file,  or  a  piece 
,\4  iLi,A  ««#.'i',.'4  .".t  glued  on  a  piece  of  wood, 
^*  %au,  \':\t'<  U'*  piticn  of  the  grain  for  the  wind 


}usly 


one  or  two  drops  at  a  time,  and  allow  more 
time'  for  it  to  act.  At  the  same,  time,  and  if ,  as  I 
presume,  yen  want  the  cloud- negatives  f  or  j>i4nting 
m  the  skies  of  other  negatives,  you  do  not  require 
any  very  great  denai^,  ss  the  clouds  should  only 
be  prinied  in  very  lightly.  Choose  a  fine  day  with 
floating  clouds,  rather  than  one  in  which  the  sky 
is  completely  overcast— W.  JKobinSOX,  Jtjn. 

[47432]— I<OQomotive  Boiler.— I  don't  know 
whether  coppersmiths  ai  a  class  understand  model 
locomotive  boiler-makuig,  but  before  giving  sudi 
a  lob  to  one  I  should  make  inquiries  as  to  his 
ability.  The  starting-valve  or  regulator  is  some- 
times put  in  the  smoke- box,  so  that  it  can  be  easily 
?;ot  at,  and  generally  consists  of  an  ordinary  plug- 
ap ;  but  in  a  model  I  am  making  1  have  used  a 
butterfly- valve,  which  is  more  easily  made  and 
less  Hkely  to  get  out  of  order.  It  is  placed  at  the 
top  of  the  supply-pipe  in  the  dome,  which  latter  I 
shall  screw  to  the  boUer  so  as  to  have  access  to  the 
regulator.  Cylinder  l^in.  long  (but  I  suppose  you 
mean  Uin.  stroke),  if  not  more  than  lizu  bore, 
would  hardly  be  large  enough  for  a  boiler  19in.  long 
and  5in.  diam. ;  they  ought  to  be  l^in.  bore  and 
2in.  stroke.  If  the  engine  ia  to  be  a  coupled  one^ 
the  driving  and  ooup^- wheels  should  he  about 
6in.  diam. ;  and  if  a  single  engine,  then  about  7in. 
diam.  The  inside  firebox  should  be  about  6in. 
long,  4!n.  broad,  and  6in.  deep ;  the  boiler  should 
have  22  tubes,  tin.  diam.  and  12Jin.  long,  wMch, 
with  the  length  of  firebox  and  water  space  at 
back,  would  make  up  the  19in.    I  indose  sketch 


finish  when  dooob  hut  is  sure  to  soale  off  ia  tins. 
I  had  two  garden  walks  done  last  sumaier,  ons 
according  to  *'  M.I.C.E.'s  *'  method,  and  the  oQmk 
as  desonbed  by  me.    The  former  has  now  lsi|s 
patches  of  bare  places  where  the  cement  hss  brokai 
off ;  the  latter  is  as  good  as  the  day  it  wssflai^. 
'*  M.I.C.E."  suggests  gravd,  which  might  do,  bet 
must  be  well  washed  to  remove  all  clayey  matter; 
but  is  then  not  so  good  as  broken  stones  or  bnck- 
bats,  as  the  irregular  surfaces  of  the  Utter  hind 
together  more  firmly.  The  cost  will  vary  soooidins 
to  price  of  labour,  and  whether  the  hard  mstwid 
is  on  the  ground,  or  has  to  be  bought.    I  think 
mine,  buyiag  everything,  cost  about  3s.  a  sqaaia 
yard  Sin.  thick.— £.  H.  Boe. 

[47437.1— Threada  fbr  Steam- Pipes.— Tha 
Whitwor&  standard  for  gas  tiireads,  whioh  ii 
generally  need  for  this  purpose,  is  11  threadsfar 
mchfordzes  between  Iin.  and  Sin.— T.  W.  Fzll- 
XDBEB,  WimUadon. 

[4744t.l— Hinute  Photography.- 1  of  eomie 
do  not  know  for  certain,  but  should  suppoee  tint 
ordinary  photo,  lenses  of  short  focus  and  good  de- 
fining nower,  would  he  used  both  for  the  reduction 
and  BUDsequent  enlargement  of  the  despatches  re- 
ferred to ;  and  for  collodion,  that  which  gave  the 
most  structurdess  film  would  naturally  be  selected 
by  pteftfreiiDe.  Ordinary  micro  lenses,  not  being 
pbotDgnmldeally  achromatie,  will  not  define  pn- 
pedy  unless  alkfwance  be  made  for  tha  differeaes 
between  the^nal  and  actinic  focL— W.  Bobqi- 
eo]r,JT7V. 

[47443.1— mCedioal  Obll.- The  dimensions  dven 
are  quite  oorieot,  but  3in.  means  total  hei^t  ol 
bobbin,  not  between  flanges.  I  have  nine  helicsi 
or  layers,  consequently  three  powers  with  the 
given quanti^  of  wire;  but  yon  ean  make  eaih 
separate  heUx  a  power,  if  you  dioose.  by  oonneoliBg 
the  top  and  bottom  of  each  one  altemaldyto  a 
coirespoading  pin  in  your  power  oirole.  I  find 
three  powers  vary  the  atrength  auffident  for 
ordinary  medidal  purposes,  and  the  ooil  itself  a 
useful  and  oompaet  instrument.  I  havo  a  *' 
of  Daaiell's  sells  oonneoted  to  it,  the  oeUs  i 
in  a  cupboard)  the  wire  coming  to  the  ooil  1 
fliaf  skirting.  Thus,  standing  upon  tha  sidd 
it  is  always^ady  for  use  by  screwing  Uieoonlsd 
breaker  down,  and  forms  an  ornamental  and  usef u 
adjnnotto  the  sitting-'room.  I  charge  the  oeDs 
onoe  a  week.— Fbbd.  Walxbb. 

[47444.]— Boiler  Oorroaion.— Does  «*B.  M.' 
mean  to  ask  for  a  means  of  preventing  **  incrus- 
tation" or  "  corrosion  "?— as  from  his  query  he 
speaks  of  corrosion,  and  ajppears  to  mean  incroi- 
tation,  whidi  seems  to  be  hme,  which  is  very  pro- 
bable if  wedl- water  is  used.  By  incrustation  a 
meant  the  deposit  an  the  boiler-plates,  which,  if 
lime  aa  carbonate,  ia  removable  to  some  extent  bj 
the  **CUrk"  process,  so  recently  described  in 
"  ours,*'  or  by  passing  the  water  along  a  finely- 
perforated  trough,  and  allowing  it  to  fall  inagrw 
number  of  very  fijne  streams,  allowiog  the  excew 
of  carbonic  acid  gaa  to  eacape,  and  so  preeuitsts 
the  oarbonate  of  lime ;  but  even  this  wiu  not 
thoroughly  purify  it.  A  little  oammon  aoda  aaed 
in  Bolution  daily  (aay,  lib.  a  day)  with  thafsed- 
water,  will  have  a  tendency  to  aof  ten  the  f~ 


of  the  valve  and  method  of  fixing  dome  to  boiler. 
If  you  ahould  require  any  more  information,  I 
ehall  be  glad  to  do  what  I  can  to  help  you. 

Explanation  of  thb  Szbtghes. — The  dome 
should  have  cast  or  soldered  on  an  extra  wide 
flange  to  hold  the  screws  for  fixing  down;  the 
lag^g  plates  should  be  made  to  fit  over  this 
flange,  close  up  to  the  carved  flange  of  dome ;  a 
brass  ring  is  riveted  to  the  inside  of  boiler,  to 
strengthen  it  and  take  the  screws  which  hold  down 
the  dome.  The  valve  and  valve-face  of  the 
regulator  should  be  ground  perfectly  flat.  A  small 
spring  will  keep  it  close  until  the  steam  is  up ;  the 
dotted  holee  lead  into  steam -pipe,  and  the  holes 
in  valve  are  brought  opposite  by  a  slight  turn  of 
the  handle  at  the  other  end  of  the  spindle.— 
B.  L.  P. 

[47433.]— Portland  Oement  Floora.— I  must 
stroDgly  advise  **  Melting  Meohanit  *'  not  to  adopt 
thepUn  suggested  by  *•  M.I.C.E."— vix.,  to  put 
on  the  coarse  bottom  a  }  finish  of  one  part  cement 
and  two  parts  sand,  and  then  rubbing  on  the  sur- 
face of  this  dry  cement.    It  certainly  makes  a  good 


ahready  formed,  and  keep  new  depoeit  from  foes- 
ing  so  hard ;  but  constant  careful  oleaning  tf  ths 


bestramedy.  If'E.  M."  meaoa  ''carroskm,** 
waating  of  plates  (generally  in  fittings),  due  to  tiie 
chemical  impurities  of  the  water,  suoh  as  addi, 
the  best  plan  is  to  get  the  water  analysed,  taA  lo 
find  out  ue  best  agent  to  neutralise  the  adds  or 
other  impurities  which  cause  the  corrosion.  B 
corrosion  is  meant,  a  filter  will  be  of  little  use.  Ai 
a  rule  (with  its  exceptions,  of  course),  where  there 
is  much  deposit,  there  ia  little  corrcsion;  sad 
where  there  is  much  corrosion,  there  is  lit^  de- 
poeit, excej>t  what  is  loose  and  quite  easy  to  re- 
move, as  mcrust  cannot  firmly  adhere  to  a  piste 
whioh  is  oonstantly  wasting  at  its  sorfaea,  and  tbs 
corrosive  agents  will  not,  as  a  rule,  eat  their  way 
through  a  coating  of  hard  deposit,  particularly  n 
of  lime,  from  VFhich  it  will  oe  seen  that  a  thm 
coating  of  incruat  (aay,  l-16in.  of  lime  depowt)  ii 
a  proteistion  rather  than  otherwise. — Boswzll. 

[47446.]— Photographio  Enlarging.— For- 
merly, enlargementa  were  generally  made  en 
iodiaed  paper,  and  developed  witb  eidtar  galbc 
aoid  or  pyro ;  but  latterly,  gelatino- bromide  paper, 
developed  with  ferrous  oxalate,  hoa  been  largely 
used.— W.  BoBiNBON,  Jun. 

[47447.J— Bedlpplng  Brasswork.— Rub  the 
articlea  with  muriatic  acid  on  a  piece  of  soft  rag.— 
T.  W.  FiLLHORB,  Wimbledon. 

[47447.]— Bepoliahing  or  Be -dipping  Sheet 
Brasa  for  Labels  on  Tlnwork— Dip  them  m 
aquafortis  and  into  clean  water,  into  which  put  a 
little  soda;  wash  in  clean  water  and  dry  incUaan 
sawdust.  This  is  best  done  when  cut  up  into  she 
sires  required. — Jacx  of  All  Tb^adss. 

[47449.]— Induction  Coila.— What  I  meant  by 
short-circuiting  the  cell  is,  that  the  two  layso  of 
16  do  not  offer  sufficient  resistance  to  the  csU ;  i 
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bichioinate  would  polaiise  bi  !«**  thm  ten  mlniitet. 
I  hare  nerer  read  in  any  work  what  miBtanoa  a 
ooQ  thonld  be  to  obtain  the  full  effects  of  a  cell 
without  polariBuiff.  I  always  make  the  primary 
just  foor  times  what  yon  state  the  resistance  yonrs 
IS.  If  there  is  not  sufficient  resistance,  the  addition 
of  more  cells  will  not  increase  the  effects ;  it  is  Hke 
adding  oeUs  to  the  quantity  coil  on  a  galTanometer. 
Stronger  the  coll  is  magnetised,  the  greater  the 
spark.  Why  don't  you  wind  two  layers  on  large 
eleetromagnets  ?  I  made  a  coil  the  other  day  Atc 
layers  primary,  resistance  1  ohm  *  shook  from  this 
alone  I  could  not  bear,  and  with  Uan  layers  of 
•aoondary.  not  one-fourth  the  strength  could  I 
endure ;  tnis  coil  would  go  in  the  waistcoat-pocket. 
Further  information  if  required.— Gxobob  TOLXAir. 

[47452.]— Pleurisy.  — The  safest  remedy  thai 
can  he  apfdied  to  reUere  and  cure  pleurisy  is  oltve 
oil  and  turpentine.  Pat  the  oil  mad  turpentine  in 
a  bottle,  and  pour  the  mixture  ott  •  pieoe  of 
flannel  large  enough  to  cover  the  jdace  that  feels 
sore.  A  bandage  or  tspe  can  be  used  to  fasten  it 
in  its  place.  The  proportfon  is  six  of  oil  to  one  of 
turpentine,  by  measure.  It  win  reUoTc  the  pain 
immediately  on  application.  It  may  take  as  long 
as  four  days  before  the  inflammation  is  brought  to 
the  surface.— F.  Xobicak  Cajcpbsll. 

C47454.1-Bl6»ohing  Old  Willow  Bsakats.— 
These  may  be  readily  Ueaohed  by  washing  them 
and  immersing  in  a  solution  of  ohloddo  of  limei 
rinsing  afterwards  through  watar«  made  aeid  to 
the  taste  by  the  addition  of  a  little  oil  of  Titriol. 
Or,  if  the  querist  has^an  air-tight  chamber  he  can 
readily  bleach  his  baskets  by  subjecting  them  to 
the  influence  of  yaponr  from  burning  sulphur, — 
NuK.  Dob. 

[47459.]— SUvarinff  X-ooklar-Olaasas.— I  can 
assure  <*  0.  H.'>  (p.  460)  that  Brashear's  sOvering 
process  is  quite  smtable,  if  not  too  etpeosive.  A 
flin.  mirror  oosts  for  silTering  from  6d.  to  Is.,  ao- 
eording  to  price  yon  pay  for  chemicals ;  but  these 
must  be  pure  and  best  quality.  For  method  of 
applioationsee  Xos.  794  and  863,  and  Yoh  XXXIY. 
geoeraUy ;  but  <*  0.  H.*'  should  have  stated  sites  of 
plates.  If  <'C.H."  requires  iL  I  could  put  him  in 
the  wair  of  buying  the  chemicals  in  fair  qnaotitiet 
at  wholesale  prices,  if  he  adrertisas  his  addxesa.— - 
J.  0.  L. 

[47460.]— Weight  of  Dynamite.— The  ezplo- 
sire  effect  of  nitro-glyoerine  is  given  as  equal  to 
ten  times  its  weight  of  powder.  How  far  this 
holds  for  drnamite,  of  wmeh  75  per  cent.  Is  nitro- 
glycerine, I  am  not  prepared  to  say.— Ll.B.A. 

[47461.]— Black  Tranafar  Paper.— Oet  some 
nnglszad  paper,  and  rub  it  well  with  a  paste  made 
of  gas  black  or  black  from  a  paraffin  lamp  and 
oUto  oil  with  a  piece  of  sponge.— Jags  of  All 
Tbadss. 

[47461.]— Black  Tranaf^r-Paiier.— '<J.  C.,»' 
Pera,  does  not  state  for  what  purpose  he  reqidres 
the  transfer-paper;  if  it  be  for  the  purpose  of 
transferring^  pliuis  on  tracing-paper  to  drawing- 
paper,  let  him  take  a  dean  sinooth  sheet  of  tissue- 
paper,  perfectly  free  from  cracks  or  wrinkles,  and 
sprinkle  it  with  black-lead  out  of  a  packet  of  the 
'^Servant's  Friend,"  then  rub  in  the  leadwttha 
pad  made  up  of  dean  dry  flannd  mitU  he  gets  a 
uniform  sumtoe,  both  as  regards  colour  and  quan- 
tity of  lead.  Lines  made  with  this  paper  on  draw- 
ing-paper can  be  easily  remoTcd  with  iadlarubber 
after  the  drawing  has  been  inked  in.— Bfoba. 

[47463.1—  Ohange-Wlieela  for  Screw-Cat- 
ting.-^ Try  Again  *'  should  get  a  book  called 
**The  Enffineer*8,  Millwright's,  and  Machinist's 
Fractioal  Assistant,"  by  William  Tem^leton,  pub- 
lished by  Crosby  Lockwood  and  Co.,  m  which  he 
will  find,  among  many  other  things,  what  he  de- 
sires. Engineers  generally  hare  a  table  for  the 
same.— T.  W.  Fillmobe,  Wimbledon. 

[47464.]  —  Wood  Shrinking.  —  Wood  will 
shrink  ^in.  in  diameter,— i.e.,  soft  woods  have  a 
oast-iron  die,  bell-mouthed ;  turn  them  ^in.  larger 
than  required,  and  force  them  through,  the  one 
pushing  the  other  out- Jack  or  All  tbadbb. 

[47466.]— Faded  Daguerreotype.— Cyanide  of 
potassium  (which  can  be  obtained  at  any  photo- 
graphic establishment)  will  restere  faded  dagurreo- 
types.  Make  up  a  solution  of  about  6gr.  to  the 
oa.  of  water.  Held  the  plate,  in  the  left  hand,  by 
one  corner*  and  pour  the  solution  over  it.  Keep 
it  on  till  it  has  done  its  work ;  then  drain  off,  and 
wash  well  under  the  tap.  I  was  told  this  some 
years  ago  by  a  professional  acquaiutanoe,  but  have 
not  tried  it  myself.  If  you  prefer,  you  can  get  it 
done  hr  any  respectable  photographer.  I  should 
advise  uie  latter. — Camera. 

r47466.]— Faded  Daguerreotype. -According 
to  Mr.  England,  a  "  faded  '*  daguerreotype  is  a 
thing  unknown :  but  the  tarnish  which  causes  the 
Aided  appearance  can  be  removed  as  follows:— 
Pour  on  its  surface  a  sufficient  quantity  of  good 
alcohol  (not  methylated)  to  well  cover  the  mate, 
and  allow  it  to  remain  a  couple  of  minutes  to  re- 
move any  grease ;  rinse  well  with  plen^of  water,  and 
then  immerse  in  a  solution  of  cyanide  of  potassium 


los.,  water  I  pint.  Itmust  now  be  closdy  watched, 
and  the  moment  the  tarnished  film  disappears,  and 
the  surf  ace  becomes  bright,  remove  tne  picture, 
snd  place  it  in  clean  water,  to  stop  the  action  or 
the  cyanide.  It  can  now  be  hdd  at  one  comer  by 
a  pair  of  pliers,  and  copioudy  washed  with  distilled 
water,  and  a  gentle  heat  applied  by  a  spirit-lamp 
at  12te  back,  blowing  gently  with  the  breath  on  the 
face,  without  ceasing,  till  the  last  drop  of  water 
has  reached  the  bottom  comer.  Any  cneck  in  the 
diying  will  cause  a  Une,  and  in  such  case  the  plate 
must  DC  re- wetted,  and  another  attempt  maae.— 
W.  EoBZNSoir,  Juxr. 

[47467.]— Obaervatory  on  House.— Americans 
travd  a  good  deal,  and  if  ** American"  could 
travel  here  before  August  1  or  after  November  1 
I  should  be  happy  to  show  him  my  observatory. 
Nothing  can  be  structurally  more  oonvenientor 
successful.  It  is  50ft.  above  the  ground  and  sub- 
stantitUy  free  firom  injurious  tremors.  The  pier  is 
bunt  on  two  iron  girders,  bolted  together  and 
bedded  on  felt  and  letA  in  recesses  in  opposite  walls, 
the  girders  being  clear  of  the  brickwork  in  all 
respMts,  except  where  they  lie  by  their  own  weight 
cm  their  beds.— G.  F.  Cbaxbvbs,  Northfield 
Grange,  Bastbonme,  Sussex. 

[47469.]— QalTfinising.— You  can  use  either 
lead'lined  cistems  or  stoneware.  Pickle  the 
arlioleB  in  sulphuric  acid  2  parts,  hydrochloric 
add  1  part,  to  6  or  6  parts  of  water,  and  well 
sorateh-brush  with  wire  and  sand.  There  is  a  good 
deal  of  difference  in  the  quality  of  iron ;  some  clean 
very  readily  in  a  weaker  solution,  as  10  parts  of 
water.  A  piece  of  Malacca  cane,  hammerra  at  the 
end,  for  a  bmih  is  ^ery  handy  for  cleaning  with 
sand  where  you  cannot  get  the  outer  shell  of  cocoa- 
nuts.  When  w«U*c]eaiued  and  dry,  dip  them  into 
some  killed  aeid  and  dredge  witii  powdered  sal- 
ammoirifeie,  and  put  into  a  bath  of  molten  rinc 
Stoneware  will  stand  fire  to  a  certain  extent,  be- 
cause it  has  stood  fire  before ;  but  from  the  mois- 
ture it  has  absorbed  from  the  atmosphere,  which 
it  will  not  very  readily  part  with,  the  heat  wants 
^plying  very  cautiously.— Jack  of  All  Tbadbb. 

[47470-1.]- Watch  Bepairing.-I  regret  that 
I  am  unaMe  to  give  more  than  a  very  brief  reply 
to  "X.  Y.  Z.,"  owing  to  heavv  demands  upon  my 
tfane  just  now.  The  desired  information  may 
posribly  be  given  more  fully  by  other  corre- 
spondents.   To   hold    or  place   tne   cylinder  in 


bottom  part  of  the  cylinder  through  the  hole, 
letting  the  barrel  rest  upon  the  bench,  and  the 
oylinaer-notch  rest  upon  the  barrel- bottom.  This 
will  form  a  convenient  stake  to  drive  the  plug 
home  upon.  A  small  hollow  punch  Is  required  to 
do  the  fob.  Certainly  you  could  get  a  plug  to  fit 
if  you  purchase  a  gross  of  them  in  assorted  sizes. 
You  must  be  very  careful  in  driving-in  that  the 
plug  is  not  too  large,  or  you  will  split  the  cvlinder; 
it  should  be  accommodated  with  very  little  force. 
The  body  of  the  cylinder  must  be  maide  rigid  with 
beeswax  or  shellao  while  turning  the  pivot  up. 
You  will  not  succeed  in  fitting  jewels  unless 
you  have  special  tools.  Such  appliances 
are  generally  used  in  conjunction  with  the 
man(uel,  which  is  rather  an  expensive  tool.  In 
any  case  jewel -holes  require  very  accurate  fitting, 
as,  unlike  brass  holes,  the  depths,  when  oncestraok 
and  drilled,  cannot  be  altered.  A  countersink'  is 
formed  in  the  plates  or  bars,  by  appropriately- 
formed  cutters,  into  which  the  jewels,  closely 
fitted,  are  placed.  The  edge  of  the  metal  is  then 
turned  over  by  a  special-shaped  burnisher,  and  the 
job  is  complete.  Minute  and  hour-wheels  may  be 
bought  finished,  or  in  the  rough,  as  may  be  de- 
sired. In  some  cases  the  socket  and  the  wheel  are 
formed  from  one  piece ;  but  by  no  means  is  it  the 
rule.— Alfojos. 

[47475.1-Sldereal  Indioator.— If  "D.  Mc." 
(page  461}  means  **  sidereal  tittu  indicator,''  he  wiU 
find  engraving  and  description  on  page  116  of  Vol. 
Xy  I.  At  is  too  long  to  <|uote  here,  but  I  will  lend 
him  iny  copy  for  a  week  if  he  advertises  his  address. 
— J.  C.L. 

[47477.]— WaTen.— Chap.  IV.  of  Banklne^s 
"  Civil  Engineering  *'  will  give  you  some  informa- 
tion on  this  subject  in  a  condensed  form.  For 
further  informattou  you  are  referred  to  A!ry*s 
treatiie  on  «  Tides  and  Tidal  Waves  '*  in  Uie  '*  Bn- 
cyclop89dia  MetropoUtana."  Hauffhton's  little 
manual  on  tides  might  help  you.— C.  H.  BoxAsrss. 

[47479.1— Legal.— The  executors  baring  re- 
nounced their  right  to  prove  the  will  and  given  up 
their  legacies,  and  the  widow  having  taken  upon 
herself  the  administration  of  the  estate,  9he  is 
bound  to  divide  the  net  assets,  after  the  payment 
of  debts  and  duties,  in  the  proportions  indicated 
in  the  will :  or,  if  the  bequests  to  the  widow  and 
the  children  are  of  specific  sums,  and  the  assets 
are  insufficient  to  pay  them  in  full,  each  legacy 
must  be  proportionally  abated.  The  executors,  of 
course,  take  nothing.  The  widow  is  only  absolutely 
entitted  to  her  own  legacy  or  proportion,  and  the 


son  can  claim  his  legacy,  subject  to  abatement, 
having  attained  21 ;  he  could  only  be  sole  heir  if 
there  were  an  intestacy,  and  the  property  were  real 
esUte.-G.  J.  M. 

[47481.]  — Oolooriii*  Gtold  JawallerF^'-J'ewel- 
lei^  to  be  coloured  should  be  at  least  16  carats  fine, 
and  the  solder  should  be  only  a  shade  under  that. 
There  must  be  no  pewter  or  silver  solder  on  it.  It 
should  JUst  be  annealed,  and  pickled  in  water  to 
which  sufficient  snIphurM  acid  hss  been  added  to 
render  it  sharpy  aod  to  the  taste.  The  best  vessel 
to  use  for  colouring  is  an  ordinary  day  cradble, 
and  tbo  colouring  mixture  I  uss  is  composed  of  2 
parte  beet  saltpetre,  I  part  of  alusi,  and  1  of  com- 
mon* salt  These  are  placed  in  the  omcible  with 
sufficient  water  to  moisten  them,  and  when  tiiey 
are  mdted,  place  the  gold  articles  in  the  mixture. 
The  fowdlery  must  be  Strang  on  a  piece  of  wire ; 
it  is  better  to  keep  apiece  of  platinum  wire  for  this 
purpose^  whieh  should  be  annisaled  each  time  before 
use ;  failing  that,  a  piece  of  gold  wire  (16  carat). 
Yon  may  usa  a£lver  wire,  but  nothing  baser.  The 
colouring  composition  dissolves  the  silver,  so  yon 
wilizequire  a  frssh  piece  ooearioaally.  You  must 
move  them  about  occasionally  in  the  oradble,  and 
af  the  cempodtion  gets  thick,  add  a  very  Httie  hot 
water  from  time  ta  time.  It  must  not  be  made  too 
thin,  but  Justsnffioientiy  liquid  to  boil.  The  goods 
requ^  to  be  in  almost  continual  motion,  or  they 
will  stick  to  the  bottom  of  the  crucible.  Should 
this  untoward  (and,  in  tl»e  hands  of  a  novice. 
far  from  unlikely)  event  happen,  don't  attempt 
to  paU  them  out  by  force,  but  boil  them  out  with 
hot  water.  After  tiv^  have  been  in  tiie  cradble 
for  a  few  minutes,  take  them  out  and  examine 
them;  but  whenever  they  are  taken  out  they  must 
be  plunged  at  once  into  boiling  water,  or  the  com  • 
position  will  dry  on  them,  and  you  will  have  some 
difficulty  in  removing  it.  They  should  now  be 
scratoh-brushed  and  returned  to  the  cradble 
From  10  to  20  minutes  will  be  suificient  When 
they  are  coloured,  take  them  out,  scratch-bnuh, 
waui  in  dean  hot  water,  and  dry  in  boxwood 
sawdust  For  method  of  scratch-brushing  see  my 
paaeES  on  deotro-plsting  in,  I  think,  last  vdume. 
This  process  acts  by  dissdving  away  tiie  alloy,  and 
leaving  only  the  pure  gold  on  the  surface.  If  the 
goods  are  anything  less  than  16«carat  gdd,  they 
must  be  deetro-gilt  I  must  take  this  opportunity 
of  saying  that  I  cannot  answer  any  more  questions 
through  the  poet,  as  on  the  last  occasion  ol  my 
doing  so  I  becsme  involved  in  correspondence  ex- 
tending over  many  months.  This  indoded  matter 
which  would  have  been  instractive  and  interesting 
to  **  B.  M."  readers,  and  it  occupies  time  whidi  I 
can  HI  afford  for  the  benefit  of  one  correspondent 
only.— Os. 

[47485  ]— LegaL— The  nephews  and  nieces  all 
**  succeed  at  one  and  the  same  time,  and  from  the 
same  source,"  namely,  on  the  death  of  the  testator, 
the  court  deciding  apparentiy  that  the  leaseholds 
did  not  pass  under  his  wUL  The  fact  that  the  pro- 
perty is  not  sold  at  the  same  time  does  not  affect 
the  case,  each  nephew  and  niece  is  entitied  to  an 
equal  share  of  the  whole,  and  in  the  case  of  the 
married  nieces,  If  that  share  is  of  greater  value 
than  £200,  it  must  go  to  their  tru«tees  under  the 
covenant  in  the  setUements.— G.  J.  M. 

[47493.]— Velocity  of  the  Wind.— The  note  in 

Question  states  that  on  April  29  a  pressure  of 
9ilb.  was  recorded  at  a  time  when  the  hourly 
velodty  was  60  miles.  That  is  very  different  to 
saying  that  the  pressure  of  the  wind  at  60  miles  an 
hour  is  49&ib.  The  fact  is  mentioned  as  an  excep- 
tion, and  was  probably  due  to  one  of  those  sudden 
gusts,  the  cause  of  which  is  unknown.— F.  H.  8. 

[47495.]— Onn-Sarrela.-When  brown  enough 
to  please,  wa«h  off  well  with  carbonate  of  soda  and 
hot  water  and  then  with  clean ;  afterwards  x>olish 
with  a  piece  of  black  cloth  and  equal  parts  of  raw 
linseed  oil  and  turps,  in  which  a  pieoe  of  camphor 
is  dissolved,  or  lacquer  with  plate  laquer.  I  prefer 
the  oil.  -Jack  of  All  Tbadbs. 


Wbitworth  Scholanhipa,  1882— The  fol- 
lowing are  the  successful  competitors  in  the  order  of 
merit:— £200:  Charles  Webster.  Crewe.  £150: 
J.  H.  Toffllinson,  Ne«roastie-on-Tyne ;  J.  H.  Bea- 
mao,  Woolwich ;  Thomas  Turner,  Sheffield ;  S.  D. 
Codrington,  Bristol;  C.  B.  Onton,  Stratford:  G. 
H.  Bannister,  Woolwich ;  Frederick  Lane,  Wod* 
wich;  W.  D.  Laird,  Woolwich.  £100:  Joseph 
Parry,  Manchester ;  A.  F.  Btvenihear,  London ; 
C.  W.  Carter,  Liverpool ;  A.  Barrow,  London;  H. 
C.  Kiog,  Swindon ;  il.  Douglas,  Crewe ;  Thomas 
H.  Gardner,  SCaochetter;  £.  E.  Haine,  London; 
George  Halliday,  Glasgow;  G.  W.  Buckwdl, 
Brighton  ;  L.  H.  Cochraoe,  Lirerpool ;  W.  Dun- 
eanson,  Stratford;  H.  Brown,  Dudley;  W.  T. 
Hatch,  Liverpool;  T.  Carlyle,  Woolwich;  A.  J. 
Hill,  Stratford. 

Thb  FitzQerald  inctndesc^nt  lamp  has  been 
exhibited  as  a  street  lamp  in  Westmiuster  Bridge- 
road  by  the  Phoenix  Electric  Light  Company. 
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QUERIES. 

•  •» 

[i74e7.V^Fenpiriaff  and  Tender  X^eet.— To 
Ba.  £n]i9iiD8.— from  childhood  to  middie-^ref  i  bare 
been  a  oonatant  vnfferer  from  perflf>irin«feet> with  attend- 
ant f  orrneas  and  annojanoe.  In  addition  to  tt)i«,  for  a 
year  or  two  I  bare  had  sorenen  and  t^ndomeai  of  the  eolee 
of  the  feet  of  a  diffnent  kii:d,  mostly  felt  when  awaviog 
fai  the  mondnff,  and  whfob,  I  am  tr  Id,  proceeds  from  the 
Urer.  WillDr. fdmoadB  kindly  favoar witk hia  adviee. 
and  oblige !— lunui.. 

[41468.]— ladlirMtlOn.—To  Da.  EmtWD*.— I  watch 
wltll  keen  intereat  the  an* were  to  medical  inqmiiies,  hop- 
isff  to  meet  with  eome  that  wonld  prove  valuable  to  my- 
eeu .  I  Buff«r  from  what  the  dccton  say  i«  indigestion 
and  tlugRlikh  liver.  lUy  attack  commenced  five  years 
Binee«  and  aftei  much  Bufferingl  tried  homooopatby  with- 
out toeoeMf  ai>d  also  allopathy  with  some  relief,  but  not 
pennaaent.  I  led  each  a  wi«t«hc>d  life«  tliat  I  would 
willkigly  bave  given  up  food  altogether,  w»re  it  poMtb'e. 
I  gava  up  botcher*'  meat,  which  I  have  not  touched  for 
3^  years,  and  I  have  lived  during  this  neriod  in  such  a 
war  that  m*ny  of  your  readov  would  think  life  under 
■ucn  cireunutanoM  not  worth  having.  Here  is  my  daily 
diet  (each  week  being  a  repetition  of  the  last) :  breakfast^ 
drybraadaad  tra:  dianer—cmahed  Croats  (cookel  in 
watar  and  aalt)  olW  ;  tea~aame  aa  brenkfaat ;  an^er— 
lentUa  anly  (oook^  same  as  the  gzoats) ;  this,  with  a 
fish  (^ inner  on  Sunday  (eaten  with  fear),  is  how  I  live, 
which  I  wonld  not  mind  w^re  it  a  perfect  oixre.  My 
symptoms  are  :  aft^r  food,  a  kind  of  heat  in  the  spine, 
more  espeeially  that  part  opposite  the  ftfomaoh,  and  with 
It  ahoitnees  of  brtath  and  gr«at  weakness,  and  altogether 
poorly.  When  I  first  commenced,  I  had  an  oppre-siTe 
weight  on  cry  shoulders,  which,  at  the  present,  I  expe- 
rience bat  slightly.  Aboot  two  hoars  or  so  after  meals, 
I  beffin  to  feel  a  little  better,  until  the  pain  is 
brought  on  again  by  the  next  meal.  I  do  not 
feel  any  pain  at  the  btomacb.  My  work  is  neither 
laborious  nor  tedentary.  With  my  present  know- 
Irdge,  I  find  a  ookl  spong**  bath  my  best  friend, 
whioh  I  take  in  the  morning.  Were  it  not  fur  its  benetit, 
I  do  not  know  wh«t  I  should  do.  My  life  has  been 
rtmarkablv  tempera' e :  so  I  have  nothing  t9  reproftoh 
myself  with.  I  would  indnlge  in  half  a  pint  of  b^er  or 
porter  with  my  suprer,  bnt  caarot,  because  of  the  ubove 
cooseqnenoes,  and  I  diead  anyUung  with  alcohol  in  it.~ 

laOMBSTlOV. 

[4T499.]-Mod©l  Flectrio  BaUway.-Will  some 
reader  of  **  ours  '*  kindly  give  me  iDioimation  and 
tiiagiams  for  nuking  the  above,  and  oblige!— A  8ub- 
ecaiBKB. 

[47600.]~Biobromata  Baltery.-To  "Bbitte- 
CausnERS.'*-~With  ruUiwnce  to  your  biotromate  battery 
(letter  20240).  would  you  kindly  say  how  often  tho 
battery  would  have  to  W  taken  to  pieces  and  eleaned  t 
AlaOk  bow  mat  y  plates  of  sine  and  carbon  are  necessary  \ 
And  please  explmn  ho  «  the  wires  would  be  attached  to 
the  wires  of  a  small  eltctric  lamp  !  -  Baiiraa  Fiu&us. 

f47aoi.]-Clock  -  -Wheel  Cutting  Englme.- 
Would  any  of  your  kind  contii^  utors  skilled  in  watch 
and  clockwork  favour  us  with  a  drawing  and  description 
of  a  dock-wheel  cutting  engine  with  wtraisht  cutter— not 
a  circular  one,  as  I  want  to  finish  one  tooth  at  one  cut, 
without  having  to  file  up  afterwards  !  A  oircQl«ir  cutter 
will  not  do  that  properly. -Tek  Yeabs*  Bubacribkr. 

[470Ot.]— TMuiaparcxit  P)ioftogTapbe.->I  have 
been  trying,  with  but  indifferent  success,  to  make  those 
beautifnl  tnnaparent  pbofos  re^em'  liofp  coloured  ivories 
which  have  reeently  tern  introduced.  They  are  rendered 
tran^arent,  ooluvored  from  the  back,  and  mounted  on 
•OBcave  glasses.  A  profuiional  wants  Sgs.  for  the 
**  seeret,"  which  I  cannot  afford.  Can  any  one  with 
praetical  knowledge  tell  me  of  whatingrediaefeBtomake 
the  transpaient  vamiah,  and  how  to  attach  the  piotore  to 
the  glasa,  ao  as  to  exdude  air-bells,  and  avoid  injuring 
the  iraniqiarenoy !    I   manage  the  oolouriog  nicely.— 


(47806.1— Tntestate.  —  To  Ma.  WrrHaiFiin).— 
I  should  be  vny  moch  obliged  if  you  would  give  me  your 
advieaaa  to  the  fol'owing:— My  father  and  mother  both 
ditd  without  leaving  any  will— leaviog  cmly  hoBsehold 
fonltiirei  Ac.  I  have  four  brothers  ai^  two  risters :  my 
eldest  bcother  was  nairied  before  their  death,  and  living 
away  from  th»m.  My  two  othtr  brothers,  who  areua- 
manied,  my  sisters,  and  I,  live  in  the  house  in  which  oar 
peretttalmd.  and  which  we  have  earned  ooaiBoe.  Can 
tlieoae  who  is  married  claim  anv  of  the  fntnitoie,  &c., 
er  can  my  alder  brother  daim  it  al\    teiag  that  the 


hou»eiainhis  name,  and  h«a  been  since  Joly  1876— or 
how  t  Also,  what  pcopLrtion  each  is  entitled  to  I— S. 
&Kui9wuAt  Manohesttx. 

r47a04.1—BottUn|^Wax.- Could  any  reader  oblige 
with  a  recipe  for  makmg  above  ?  Also,  the  proper  pro- 
portions of  ingredients  and  their  treatment— how  mf  ICvi, 
and  in  what  sort  of  veasen  I  have  tried  sulphate  of 
baryta,  rosin  and  oil,  but  they  have  not  the  desired 
effect,  as  the  wax  ranaina  sticky  and  liable  to  bend. 
This  is.  of  course,  for  a  cheap  quality*  which  sdls  at 
about  £1  per  cwt.  or  less.— J.  K.  H. 

147606.1— Hot^Air  JCa«ine. -Would  any  reader 
give  working  dxawiuga  of  a  model  e"gin«^  to  he  w(»ked 
by  hot^ir !  I  want  one  to  work  a  blowpipe  ?— AxBaar 
Smith. 

[47606.] -Ce»ent  for  Siiiwee  in  Handlea.— 
Wanted  a  good  redpe  for  a  cement  for  fa«t  ning  t«ble- 
knives  which  have  come  out  of  their  handles  !— MATsa. 

[47507.]— Sulphate  of  Potaeh— To  Mr.  Almk.— 
I  wish  to  know  the  quickest  way  of  determining  the 
per  cent,  of  sulphate  of  patash,  and  the  per  tent,  of  toda 
•alts  in  soma  commercial  solpbate  of  potash,  and  shall 
be  glad  of  your  advice.  I  have  tried  a  sample  by  adding 
UCi  tad  BaClt;  boU  and  filter,  nentxaUse  filtrate,  add 
liroe-waUr,  boU,  filter,  add  AmHO.  AmgCOa,  AmOx;  boU 
and  filter,  evap.  to  a  small  bulk,  add  exoesiHKO:! ;  evap. 
to  dryness  ;  ditfolve  and  fll'er,  evap.  twice  to  dryness 
with  HCl.  Dissolve  in  water,  transfer  to  a  pt.  diab, 
evap.  to  dryness,  then  weigh  the  mixed  chlorides  ;  then 
separate  the  potassium  as  KtPtCl«  by  Tesdiemaoher  and 
Smith's  plan  (see  Crooke's  *'  Sel.  Meth  ids,'*  pp.  1  and  2). 
T/tifl  mode  of  procedure,  it  seems  to  me,  is  liable  to  erxor 
on  aoeonat  of  ihe  large  amount  of  filtering  and  maaipu- 
latian.  Could  not  many  of  the  above  reagents  be  added 
in  sneosFsion,  and  ao  make  one  flltimtioa  aervo  for  a 
number  of  fifeoinitetea  1— thus  earing  time  aad  probable 
errors.  Any  information  as  to  the  best  mode  of  pro- 
ceedure  for  sulphat"  of  potash  will  be  gratefully  eateeined 
by— A  Youso  Works  Chemist. 

[47508.]— Weight  Of  Oirder.-I  have  to  thank 
**  Ditton^'  for  the  answer  to  above,  and  can  see  I  have 
put  my  query  wrongly.  What  I  want  is,  t>  ocperiment 
with  a  box  girder  of  the  oidinary  shape,  and  one  of 
another  shape.  In  view  of  the  expense,  it  must  be  a 
model.  I  therefore  wanted  some  idea  of  the  proportion 
of  one  to  carry  a  given  wei«bt,  so  as  to  have  some  data 
to  oumpare  the  one  of  a  different  shape  with.  Could  I 
mako  one  of  stout  tin-plate  soldered  f  If  so,  oould  you 
give  me  dimensions  for  one  !  Should  feel  obliged  for 
any  information.— £.  P. 

[47B06.J— The  Modern  Herp— Will  any  one  of  the 
numerous  contributors  to  the  "  E.M."  on  musical  ixutru- 
ment  coostruotion  kindly  give  some  information  aa  to 
the  above,  or  refer  me  to  the  back  Vol.  or  V«>ls.  in  which 
I  can  find  full  partiaalars  if  ever  before  published  in  the 
**E.  M."?  I  have  not  got  earlier  Vols.  thanXVIU., 
and  in  looking  through  the  indexes  (»nnot  see  what  I 
want -viz.,  a  full  detailed  drseription  of  the  modem 
double*action  instrument  (with  measuremeote),  and  is 
it  an  instrument  that  an  amateur  (who  has  built  an 
organ)  is  likely  to  be  able  to  manofacture  ?— R.  Cecil 
CLirrov,  Perth  West,  Australia. 

[47510.]— Oia  tern  .—I  want  to  save  all  the  rain  fallinir 
on  the  roof  of  a  house  in  South  Devon,  the  walls  of 
which  OMasure  horizontally  70ft.  x  23ft.  What  should  be 
the  capacity  of  a  civtem  in  cubic  feet  to  receive  the 
same,  supnoe  n((  the  quantity  of  water  drawn  off  from  it 
daily  wa8^/3ftdth  part  -of  the  totalquantity  of  rain  falling 
throughout  the  whole  year  !— J.  W.  B. 

[47511.]— C offer-Dam. —  I  wish  to  make  a  coffei^ 
dsin ftbout  30f t.  long,  to  keep  out  4ft.  deep  of  niuuing 
water.  WHl  rome  prantical  man  kindly  advise  me  the 
beet  way  T  I  only  want  It  to  remain  about  a  month.— 
QuonDrxi  Dtxi. 

(47512.1— J  o  BCr,  liaacaeter*— Thanks  for  your  in- 
formation ooncemicg  the  Urenet  cells  the  other  week. 
Will  you  tell  me  the  differeuce  between  Grenet  and 
Leclancb^  batteries  t  I  wma  under  the  impression  that 
mine  were  Leolanch^,  although  the  word  Grrnet  was  on 
the  outer  glass  ceU.  Will  you  also  tcU  me  why  the  canvas 
bags  are  iwed  instead  of  porous  pote*.  and  if  the  Orenet  are 
equally  suitable  for  bells  as  the  JLedaneh^  t— J.  W.  B. 

[47613.1— WaterrFilter.—wm  some  reader  Undly 
instruct  me  how  to  ma>o  a  eharooal  filter  capable  of 
filtering  one  thouaaad  gallons  of  water  an  hour  I— the 
matter  to  be  removed  being  chiefly  predpitatkd  lime  and 
iron.  The  tU  er  ought  to  be  mar>e  s)  that  it  can  he  easily 
deaned  vnd  the  charcoal  renewed  when  necessary.  Full 
inatractions  will  be  much  valued. — EiroiMBBa. 

[<7614  ]— Tennls-Balla.— C»n  any  of  your  corre- 
snondcnts  te.l  me  any  means  whereby  tennis>balla  which 
have  been  slightly  broken  can  be  mended  t-  O. 

[47515.1— Dry  OoUodion.— Will  Mr.  Lancaster,  or 
some  other  coneepeodent,  kindly  give  me  direotioos  for 
making  dry  coUodion  plates  (not  emulsion)  I— Cameba. 

[47516.]— Splitting  Stone.— Can  any  of  "ouxa" 
gt%e  me  any  information  about  a  mode  of  eplitting  etone 
by  laying  a  line  of  some  explosive  on  the  unbed  for  line 
of  di>-i>ion,  and  firing  it  f  I  have  read  or  heard  of  aome 
such  prooess  being  suoceaefully  used,  and  am  anxious 
for  information,  aa  it  seems  to  me  it  wonld  be  a  ^reat 
advance  on  our  present  method  with  wedges,  whioh, 
though  effective,  is  tedious,  and  costs  a  deal  in  labour  to 
"  pick  **  out  the  crannies  for  the  row  of  wedges.  What 
explosive  should  be  used,  and  what  thickness  will  itapUt! 
Also,  can  it  be  relied  on  to  preduod  a  straight  break 
vertically  T— Trbaple. 

[47517.1— Pumping  Sn^ae.- I  have  a  foree- 
pump  ^.  bore,  liin.  atroke,  and  I  wish  it  ta  work  bv  a 
steam-engine  at  at)oot  1  stroke  per  second.  The  supply 
pipe  is  2ft.  in  length,  and  the  pipe  up  through  whicl 
water  is  forced  is  6ft.  in  length.  The  iaside  meaam 
of  both  piyes  is  iin.  Woeld  a  doablO'  action  oedllating 
eylinder  Im.  bore  and  2in.  atroke,  having  a  vertioai 
boiler  S^iin.  in  dia.,  and  1ft.  long,  of  ordinary  thiokoesa, 
with  4  meide  tubes,  drive  the  pumn  T    Also,  would  an 


[4762< 
— Gana 
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iron  flywhed  8in.  In  dia..  and  wei^^iing  2ilb.,  or  there 
abouts,  be  too  heavy  !  Will  the  boiler  keep  tip  steam  at 
a  pressnro  of  161b,  to  the  sq.  in.  1  The  pump  is  not  to  be 
oonneftid  direet  with  the  engine  ekaft,  bat  aa  it  ie— 
separate  by  a  hand.  I  eaa  shorten  tiie  stroke  of  the 
pump.— Edwso  AaacBorr. 


[47616J— Balanoe<Wheel  Oatting.-wai  ••  \ 
Fellow-Workman"  or  **Alfojoe"  be  Imd  eaoqakto 
give  me  an  illustrated  description  of  tb«  balaaca>eiiti 
cutting  tool  t  Also,  a  few  hinte  how  toctitsncMau 
wheSt-T.F.A.  ^^ 

[47319. 1— I«eKal.— To  Mb.  W«Tn«BriEu>,— ^k^iijuj 
some  years  affo  made  a  will  in  favour  of  his  wif e  a«  i<t). 
Iowa  :— **  I  give  demise  end  bequeath  all  my  nd  aad 
persenal  estate,  whatsoever  and  wberecoercr,  ud 
whether  in  poese»8i(m,  reversion,  remainder,  or  tsant- 
anor,  unto  mj  wife  (A.  B.),  for  her  sole  and  BbMkrtei»» 
and  benefit :  and  I  appomt  mv  said  wife  (A.  A  i  «}(. 
executrix,  cc."  The  wife  is  doubtful  if  thiiweiusi  to 
her  freeholds  acquired  by  the  husband,  subjequenUy  to 
the  making  of  the  will,  and  a  policy  of  assoraofienseotiT 
effected  on  his  Ufe.  WiU  Mr.  W.  kindly  say  if  tbe  W< 
fears  are  goundlem.  and  wh^her  the  will  is  soffiaisoUy 
comprehensive  to  secure  to  her  property  of  every  dewijK 
tion  to  be  left  by  the  husband  at  death!  They  have  to 
children.— AuoioB. 

47620.] -loapectinffWeiffhte  and  Keaantei. 

>inany  reader  give  me  any  wi inkles  usefaltoaaia* 
spector  of  weights  and  meamrts  t— the  tools  reqaiid, 
manner  of  tekting,  &c.— X.  Y.  Z. 

[47621.]- Konoohord.— I  am  about  makhu^aint. 
dass  monoohord,  and  will  feel  thankful  for  replieatott»c 
followimr :— Beat  kind  of  wood,  lengthy  width,  sad 
height  of  body ,  length  between  bridges,  thicknaia  «1  tp^. 
bottom,  sides  and  ends,  number  and  sire  of  holss, nal 
whether  better  in  top  or  sides  I  Is  it  more  convenitot  to 
have  scale  for  length  of  strings  marked  on  top,  or  t» 
have  a  movable  scale  t  Bhou'd  it  have  less  of  wood  « 
metal,  and  if  so,  what  height,  and  should  theyteflsed 
to  body  Or  not  t  Must  the  top  have  bearers  faateosd  to 
underiide  for  the  purpose  of  strengthening  it,  and  if  ao, 
how  manv  t  For  how  many  wires  shuuld  pravime  bt 
made,  and  what  distance  fhotild  they  be  apart  t  SbooM 
thewtresbestretchedby  a  weight  or  screw!  Ittunku 
article  on  the  above,  illustrated  with  a  detailed  dsaiiiir. 
would  be  acceptable  to  many  otliar  readen  of  oe^ 
besides— Pbosphorvs. 

''47522.]— Koeniff's  Adjustable  Besonatort.- 
WiU  aome  reader  of  **onrs"  kindly  give  maaasboBi 
for  making  these,  .and  also  reply  to  the  foUovisf  1- 
What  are  the  tubes  made  of,  thiduieas  of  the  tuw. 
lengths  and  diameters  of  tubes,  must  the  sliding  take* 
be  a  very  good  fit,  what  are  the  aizes  of  the  holes  mtak»! 
— Pno.'pnjROs. 

[47528.1— Cubical  Bevolvlnff  Mirror.-Wkit 
are  the  dimensions  of  faca  aide— will  common  loakio?- 
gliss  do !— rnosFHoaus. 

[47524.]— Acetic  Acid.- WiU  aome  reader  kiaily 
give  a  table  of  streng^  of  aoetio  add  vrlth  conespoadar 
sp.  grs.,  and  siso  My  what  is  the  beet  method  for  estinsl- 
imr  the  amount  of  real  add  in  solutions  of  difTcro! 
strengths !— PnotPBORous. 

(47625.]— Hay  Bam  .—Would  anj  kind  contiibuki 
who  knows  give  dimensions  and  instruotioos  fora« 
buildiogof  ahaybam,  with  a  roof  that  can  be  lows! 
when  the  bam  ia  emp^— one  of  suffideat  oapadty  taheid 
about  20  tons  of  hay,  to  be  supported  on  wooden  pc^ 
and  with  either  c  trrugated  galvanised  iron  or  wwdia 
roof,  and  the  probable  eost  I— Ou>  fiA.r. 

[47526.]— ftnickest  Bail  way  Bnn— Cia  wy 
reader  glw  lurtber  p^urticulars  of  the  tra<n  mentiooada 
the  "  EM."  of  Jtxly  H,  which  ran  fn>m  Leeds  to  LnoJos 
in  three  hours  t    Also,  the  number  of  the  engine  !— E^* 

PEKIITENTBR. 

[47527.]— Microphone.— Will  socoe  reedrr  tsD  xm  e 
the  ifoUowiog  performance  of  my  microphone  is  <rat  u 
the  common  I— When  it  is  pla/ ed  on  a  eman  wood« 
loud-licking  dock,  and  connected  with  a  Bell  tdepkW' 
the  sound  ean  be  heard  anywhere  in  the  leeei  in  vM^ 
the  telephone  is  placed.— ExpaaiMx^rran. 

[47528.]— Sowing  **  Con- Acre  ."—What  is  0- 
meaning  of  *'  sowing  ooa-acrtf  "  ?  I  see  the  ea^wesacm  «. 
debates  on  Insh  aeroultnrtU  questions,  4ke.  WiDaae 
Irish  feUoww-eadtr  oblige  f— Kappa. 

[47629.]— Bleotric  I.%nip.  —  How  in  ihe  «^ 
thread  in  an  ineaodesaentlamp  fiu%rie1  ai^nviaorB*- 
by  to )  much  eurrent  t  I  have  made  a  dyoamo,katka 
afraidof  volatilinng  or  ruimofr  the  filament  by  too  iWaf 
a  current.  WiU  some  reader  kelp  me  n>  guard  s$«s»« 
this !— H.  W. 

[47530.]— Softening  Ward  Water.— I  haw  aw 
water  spriaging  from  limestone,  h^vinf  a  total  harfa* 
of  82*1^.  or  about  four  times  as  hard  us  New  Bivarnar 
What  is  the  best  means  of  softening  ic  l— Dasota  K- 
Mosrr. 

[47631.]— Ventilation-— I  wish  to  ventiUte  a  tia? 
by  meuM  of  a  tnbe  with  buroer«  imdde  in  the  roof,  »&. 
air  admitted  by  vertical  tubes  at  the  floor.  Bow  ibat  i 
proceed  t  What  area  should  tiie  tnbva  be,  and  vto*' 
ahoald  tkey  be  placed  !  Size  of  hoildmg  duf  t.  x  496 - 
Danoib  Domoiir. 

[47532.]-OoiL— To  Mr.  F.  Walkm.— In  the  "  EJt ' 
of  June  9ih,  p.  313,  you  gave  inaimetiana  to  Dskri 
medieal  coil.  I  want  to  make  one  with  an  Sin.  nMt< 
^in.  thick,  eompo*ed  of  fine  iron  wine.  Show  *» 
bundle  of  iron  wires  be  inralat  d  froaa  thecopp«r  «* 
or  shoold  the  wire  be  wound  direct  on  tne  eo*v  f  ^ 
wonld  No.  16  gauge  e  c.  copper  wire  do  forthsssBte 
the  place  of  the  No.  22  which  you  used  t  What  aavac? 
of  wire  should  I  renuire  r  Also,  how  thiek  should  c^l^ 
when  finished  I— W.  Wriobt. 

[47583.]— fiecondarv  Battettas.— To  Ma-  U^ 

CASTBB. — Woold  it  be  aavisahle  to  one  aa  a  pasiU«»«^ 
ment  a  lead  or  eopper  box  closed  at  the  top,  witk«r' 
holes  round  aidea,  and  flUed  with  smaU  piMn  of  !»• 
each  aa  coarse  raspings?  Woald  h«ri;ia««B  bsehn^ 
or  wonld  it  adhere  to  each  a  box  better  iiaa«t««stf> 
a  simple  lead  plate  ^— H.  L.  Dukkix. 

(47684.1-DntohrBheaiah  By  Xiooometwia* 
CanMr.Gobert,  Mr.  Clmaatt^  QtiAhmwampf^ 
give  me  sketches,  with  details,  of  the  eagineaaadft^ 
on  this  and  other  Dutch  railways t  There  waeaqeVT* 
the  **  B.  M.*'  some  we«>ks  ago  ehooi  8. 
other  U>ooinotives :  duee  Mr,  '^  ^  - 
!— V.  S.  B.  Taanuv. 


July  28,  1882. 
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f  tlie  **  E.  H./'  give  me  eketohee  of  the  two 
en^inef,  tftepbeoaon  (siogle  drhrev)  and  Belmria 
(oonpled).  of  the  aboTe  line  t  I  ^oold  b»  glad  of  deteUe 
and  aketchee  of  the  tendon  I  Who  are  the  baUden  of 
the  mx%\l  en^^  ifHiirh  work  the  Kaet  London  "Bj.  ! 
T«  ef  are  the  smallest  I  hare  ever  seen  on  ordinary  rafl- 
war«.    What  is  their  power !— E.  E.  K,  TaATMAN. 

[47636  O—Ci^ffal.- To  Ma.  WarBWiaE.o.—Ia  the 
aocompaaied  iprm  a  legal  acknowledgment  of  a  debt 
due  for  rent  1  Dues  it  require  stamping,  and  if  eo.  how 
mucb,  and  how  eoon  after  date  1~ 


I,  A.  B.,  of  No. 


-,  promise  to  pay  to  Mr. 


\ 


C.D.£10inten  monthly  instalments  of  £1  each.  theHmt 

initolment  to  be  doe  and  payable  at  No. , 

on  the day  of ,  l&rt.  — 

(Siglied}  A^B. 
-M.  L  8. 

[47587.1'Miisical  Box.—  Can  yon  tell  me  a  good 
plan  for  repinnin^  the  barrel  of  a  French  mnsieal  box ! 
eereral  pins  in  mine  are  bent  down,  and  wbcn  I  try  to 
stnigfaten  them  they  break  off,  or  else  break  off  the  next 
time  they  meet  a  tooth. — irsocKLRt . 

i476SB  J  —  Lunar      Measturemeiitfl.  —  Wonld 
'.  B.A.S."  tell  me  the  moins  operandi  of  meaHntini? 
thehiightof'mottntaim  in  the  moont-'A  Ttnr  Ykavb* 

BUBAOaiBKB. 

r476S9.]-WeaFofBrak«-l)looka.-Oo«H  "North 
Star/'  or  any  other  reader,  lell  ote  bow  loog  the  blocks 
uted  by  the  MTestinghouae  Co.  last  when  used  on  local 
traiM ;  how  long  it  take*  to  wear  off  ttie  first  8th  when 
ootd  I— CoHTiMuous  Beaxb. 

[47540.}— Meaaarin?  Flow  of  Water.— I  wish  to 
kBOwasiiDpleerithmetioal  rale  to  ttnd  thenamberof 
paUOBsof  water  that  will  flow  orer  a  tumbling  bay,  say, 
6in.  wide,  at  various  heights  ?— Pitch  Lnrx. 

PIT541.]— Coll.  —  To  Ma.  Lanoaitxr.— I  have  a 
mt.dieal  coil  which  lately  has  given  very  indiflereat 
reeulti.  I  thought  the  f  *ult  was  a  short^ircoltrng  of  the 
aeooodary  coil,  so  I  unwound  it  and  insulated  each  layer, 
but  still  very  little,  if  any,  iinprovcment.  The  contact- 
biaak«r  also  seems  to  aot  all-right.  By  inserting  a  small 
condenser  in  tbe  primary  cuil«  would  it  give  me  a 
stronger  induced  current?  If  so,  what  would  be  the 
best  way  to  make  the  condenser  1— Telbobaphs. 

[47543.1— Inaeots.  ~I  inhabit  quite  a  new  house  in  a 
coontry  village,  which,  since  the  warm  weather  has  set 
in,  has  b^en  mf^sted  with  a  small  white  insect  which 
does  not  fly,  but  runs  quickly.  It  is  not  a  para»ite,  but 
is  found  in  all  the  room#,  running  aboot  the  tumiture. 
Con  anyone  tell  me  what  it  is,  where  it  comes  from,  and 
wtiat  is  the  best  means  of  getting  nd  of  it?— Louisa 
Okomob, 

[47648.1— Uardoninff   Hammer   Facas.— Will 

'*  Jack  of  All  Trades"  tell  me  the  be-«t  wecy  to  harden 
hammer  faces?— s>lt  will  not  do.  The  hammers  are 
faced  with  sUel,  and  to  drive  steel  wedgas  into  rocks.— 
W.  H.  G. 

[47644.]  —  Electrical  Measurement.  —  To 
•'  liL.B.A."  -In  Tour  kind  reply  you  s-iy  that  if  E  be  dif- 
ferent, then  B  will  be  different ;  and  if  we  know  B  to  be 
the  same,  then  K  will  bo  the  same.  Nop-,  by  this  law,  we 
know  the  re^istsnce  of  a  circuit  in  obms,  we  know  the 
current  fl'iwioqr  through  it  in  ampdies,  and  we  know  the 
«?tectromotive  iorce  in  volts.  Now  if  we  ins«'rt  our  gal- 
vaDomet*-r  in  this  circuit,  we  know  that  it  alters  the  re- 
sis 'ance  of  the  circuit,  and  also  the  K.M..F.  iapropir- 
tioD ;  but,  however,  it  deflects  our  galvanometer,  say, 
lOin.  Now  if  we  pi  tee  our  galvanometer  in  another  cnv 
ouit  through  which  a  current  is  flowing,  and  it  defle:ti 
the  ne<>dle  lOin.,  as  before,  will  not  the  current,  the 
£.M  F.,  and  the  re«istance,  be  tbe  same  in  tbi^  circuit  as 
the  previous  one  1— Studknt. 

[47645.J— Daniell  Battery.  —Would  som^  one 
deKrribe  an  eaii*  me  hod  (but  accurate)  of  measnrmg  the 
intensity  and  resiHt^noe  of  a  I>anieU  batter>,  and  gieatly 

oblige  !— EWANDALE. 

r47646.1-Ory8talllBatioa  on  Metala.— In  some 
of  the  tobacco  6h(ip«  I  have  noticed  tin  boxes,  the  sur- 
faces being  ciyKt^iUised  and  lacquered  over.  Will  loiy 
brother^reader  kindly  inform  me  how  to  produce  the 
same  result  on  sheet  brass,  and  oblige  ?— Scibnck. 

[47M7.1— Le^'Al— Mr.  Weth*rfl-ld  will  greatly  oblige 
1*y  giving  an  upmiun  upon  the  following  ?— 1»  an  agiee- 
znent  worded  as  hereunder  suificiently  tochnicai  and  biud- 
ing  aa  betweea  employer  and  employ<^  to  prevent  the 
latter  at  any  time  irom  entering  upon  the  same  doss  of 
business  canied  on  by  the  former  in  the  districts  speci- 
fied ?— 

*•  Agreement  between  A.  and  B.,  dated 

H.  agrees  not  to  enoroaoh  upon  the  distriota  of  the  said 

A.    as   seller  of   ,   the  said  distrtctn  beiog 

O.  D.  E.  F.    The  engagement  of  B.  can  be  terminated 
on  either  side  b>  one  month's  notice  beingg  ven." 

—DOUBTFUL, 

[47648.J— Indnstrial  Company's  Aoeonnta.— 
I  should  feel  much  obliged  for  the  t'otlowing  iniuraia- 
tien  : — Are  ttn-re  any  bojks  on  industrial  organisation. 
Jkc,  which  cxf  Jain  how  the  aooounts  of  factories  and 
workshop-*  ^re  kep^,  how  the  cost  of  production  and  con- 
sequent ^ell•n(r  price  of  artiolee  is  axrived  at,  how  super- 
vision and  deeigaing  is  charged  for  in  the  cost  of  proauo- 
tion,  &c.,  Sec,  and  liiso  how  the  work  done  by  eaoh  work- 
man is  checked— e.g.,  a  workshop  producing  madiinei7, 
tool-',  Ac,  and  alM>  doing  repairs  to  Mime;  -  how,  in  tbis 
cas<».  is  The  price  of  each  article  and  job  arrived  at  vo  a» 
to  find  t}ie  1  'W'  st  pno'  s  remunexutivt*  -  the  work  beting 
Joner<y  hand  and  nt^ara?  The  prudem  is  evidentlr  a 
complicated  on«*.  Will  any  w«ll-lnformed  re%d*r  explain 
the  general  prinetples  and  praottoa  m  Boglawl  and 
Ameiics,  if  there  is  no  good  work  on  the  subject.— 
Hum*. 

[47649.1— Bloater-Paate.— Will  ^y  of  your  numer- 
onw  roa^iers  kmdly  infirm  me  the  btfst  way  to  pr^-p^re  or 
loake  bloater  p-tste  (as  genuine  as  possibl  )  from  the 
Yarmouth  blmter^,  how  to  extract  tbe  bonex,  ^c,  and 
what  time  ot  ye&r  is  the  most  suitable  I^Bloatsr. 

[47690.1— Dynamo.— To  Ms.  La)»castkRj_j-  Being 
about  to  make  a  small  dynamo  of  the  Biirgin  pattern,  I 


would  feel  obUged  if  yem  oould  give  me  any  iafermation 
upon  the  following  points :  -Sisee  asd  qusntity  of  wire 
upon  flcld-magneta  and  upon  armature  for  best  resiults, 
winding  of  wire  upon  fleld-ma^:nets  for  self*  exciting 
madxizL^.  I  wish  to  use  the  machine  in  conjunction  with 
accumulators  to  feed  incandescent  lamps,  and  should 
like  one  arc  lamp  at  times  for  a  short  time  occasionslly. 
The  si;:e  of  machine  ii  19^in.  long.  Sin.  high,  and  9m. 
through  cylinder  for  armature;  viae  of  opening  of 
cylinder  ie  6jin. ;  size  of  epaoe  for  wiie  on  field-magnets 
is  9in.  X  6in.,  cores  7  x  6  x  1^.  Does  it  matter  what  sise 
iroa  wire  is  used  for  the  Hngs  of  the  armature?— I  in* 
tended  to  use  eight  rings.  I  would  be  very  gl«d  to  have 
any  hints  from  you  regarding  the  making  and  chafging 
accumulators,  as  you  say  you  have  been  trying  them  for 
tima.  I  bava  abundance  of  st««m-poWer«  and  could  keep 
seme  on  the  machine  all  day  if  d^'slred.  How  many 
lamps  might  I  expect  to  light  with  it  ftom  a  day's 
supply  ?— T.  F.  H. 

[47661.1^0oll.— To  Ma.  LAWoAarili.— 'lamgofnTto 
make  an  iadnetlon  or>it  with  d  or  101b.  of  aeconflai^,  No. 
St.  Wonld  you  kindly  say  length  and  diam.  or  core, 
number  of  layers  and  sise  of  primaty,  and  aise  of  con- 
denser* with  any  oUier  information  you  nay  oonefder  of 
advantAife  I— Ontabio.  Canada. 

[46562.1— Japan.— Coul'l  any  correspondent  give  ns  a 
recipe  for  a  good  Japan  that  will  dry  bard  by  steam-heat 
and  not  shell  off,  and  present  a  good  aypeamnee  wth 
one  ooat?— would  prefer  it  without  aig^ltom.- 0«- 
TARJO,  (Uoada. 

[47668.]— Problem  in  Dynttmioa.-A  wef^flesa 
rope  paases  over  a  smooth  piilley.  having  a  monkey  at 
one  end,  an4  a  ball  equal  in  wei<tht  to  tbe  monkey  at  the 
other.  The  monkey  snddoily  oegins  to  climb  up  the 
rope  with  mtform  veloct^  e.  How  does  ^is  affeet  the 
ball  t  Does  it  remain  at  rest,  or  does  it  aUo  eequirettn 
initlahToloolty  *?  4  v  ?— A.  J.  6«rrH. 

[47664.1— Leyal.  —  To  Mr.  WsTnKRyiBLo.— Some 
months  sfnoe,  tn  oonsequenoe  of  my  wifi<»'s  misconduct,! 
refused  to  li^  with  or  maintain  her ;  she  then  applied 
to  the  parisi),  and  the  mngistrate  made  an  order  f .  r  me 
topayG-per  wfek.  This  has  been  paid  til  lavtweek, 
when  I  stopped  it,  havmg  obtained  further  proof  of  her 
mioondnot.  How  can  I  protect  myself  sgaiast  her 
again  appealiog  to  the  parith  or  magistrate,  perhaps 
months  to  oome,  and  when  my  wi'neMes  maybeaeat- 
teied  I  know  not  wh^re  ?  I  s^^lied  to  the  Court,  and 
was  told  bv  an  official  the  magistrates  had  nothing  to  do 
with  it.  She  has  written  me  that  »h«  has  left  L<indon, 
snd  requests  me  to  forward  her  mumy  to  theaddrfss 

given  in  North  Wales.    lama  working  man,  and  have 
ut  little  money  to  spare.— J.  Wslo. 

147886.1— Incubator.— Will  any  one  give  direetion^ 
for  making  an  incubator  to  be  heated  by  kerosene  lamp  T 
—Aw  AnaiOAM. 

[47056.]- OalulatiniT  6izea  and  Powers  of 
Boilers.- To  "J.  H."— Referring  to  letter  20117,  by 
"  J.  H.,"  on  calouliiing  ^e  power  and  »ize  of  boibrs,  in 
No.  6B7,  and  on  p.  2b7,  will  he,  or  any  rrad'^r  who  under- 
stands his  formula,  kiodly  exolain  a  little  more  fuliy 
how  the  number  474  is  obtained,  wh'ch  is  u»edasa 
divisor  to  get  at  the  amotmt  of  water  tnat  hi  evaporated 
per  hour!— A  Learheb. 

[47657.1— Statute  of  lamitatiooa  for  l*roper^ 
Law.— A  n^i}(hbour  of  mioe  some  14  vears  ago  inclosed 
some  of  my  ground  by  mistake,  but  refutes  to  give  it  up 
or  pay  auvtbiog  for  it.  By  the  new  Stuute  is  it  already 
hiR,  or  when  will  it  be  Li%  if  I  don't  get  some  aoknow^ 
ledgment  from  him?  From  whait  date  do««  that 
Btat'ite  mteod  the  12  years  to  be  counted  from,  or  does 
hi/>  14  years'  potflession  make  my  chaaoe  bad  in  a  law- 
suit T— LosHB. 

[47658.]— "Water-closet  Seats.— Will  any  of  your 
correspondents  give  me  a  ooireot  or  standard  mt*tbod  tor 
striking  out  the  ho  es  in  closet  sea^s  (both  for  adoln^  and 
ohildren),  tbe  sizes  thev  should  be,  and  abo  the  proper 
distance  to  round  them  ba^^k  from  und-r  vdg^  of  hol^  t  I 
should  like  the  method  and  »ises  used  in  tir«t  class  work, 
also  the  usual  height  from  floor  to  top  of  seat.— Uir 
Falagkauk. 

[47660.1— liegral.-To  Ma.  WKTHE«FiBf-D.  —  Would 
you  kiodly  adv.sa  me  on  the  following  mat'erT— My 
mother  bought  a  business,  which  was  pa'd  for,  carried  on, 
and  the  rent  paid  in  ber  name,  bhe  had  two  sons  only, 
my  brother,  younger  than  me,  ass-sting  her  for  some 
years,  during  which  thiee  leasehold  houses  were  bought 
in  my  brother's  name,  but  proof  oaa  be  had  that  moaey 
W4S  borrowed  in  my  mother's  name  to  help  pay  for  the 
houses.  Ab«>iit  four  years  ago,  Just  before  having  two  of 
the  houses  made  over  to  her  name,  my  mother  died,  leav- 
ing no  will,  and  from  then  until  now  ray  brother  h'«aheld 
possession  of  everything,  and  as  misfortune  assails  and 
be  don't  assist  me,  I  should  be  plesaed  to  know  if  I  oaa 
claim  aay  and  wh^t  porUon  of  the  property,  and  how  to 
enforce  the  claim  if  required.— J.  Kijig. 

147600.1  — Self- Actio ff  Vertical  and  Annlar 
Feed  to  Planingr  m»ohinff.'I  have  a  planing 
machine  by  Me»!«r».  Buck  and  Wathln.  of  Halifax,  who 
are  now  out  uf  business.  Tee  setf-scting  rertloai  and 
angular  fet^d  motion  ha^  been  removed  before  it  came 
into  my  possession,  and  I  am  anxtO"s  to  replace  the  same. 
Can  any  of  vour  numerous  sabsciibers  help  me  with  a 
sketch     and    aescription    of    ihe  above   mo  ions  T  — 

C A  OMITS. 

[47561. l-Pot-Ponrri.-Wm  any  reader  kindly  teU 
me  the  in^r^ieu's  and  quantities  for  making  the  above  ? 
I  atn  drying  a  quantity  of  rose-leaves.— J.  CuAMBKa- 

LAI.V. 

[47503.1— Meat- Safe.T-Wjll  any  of  your  readers 
kindly  give  part  icu'a  s  for  nittkiog  a  am<«ll  meat-safe  — 
SMy,  3(t.  6in.  to  4  t.  in  leutrth,  about  same  h  ight  (inclod- 
ii'g,  say,  1ft.  for  height  from  ground)  statmg materials 
to  oe  used.  &c.  T  A  small  sketch  would  be  of  great  as- 
sistance.—Fkitz. 

[47663.] -'Xtraordinary  Challenge.— Can  any 
lider  of  tbis  marhit.e  oblige  me  with  an  opinion  of  itt 
merits  f     1b  it  in«f  nor  in  speed  lo  an  ordinary  bioyc'e  T — 

UxOKHaSAbrATE. 

[47664.1 -Photoffrapbic  Lene  —  Can  "Orderic 
Vital,"   •*  Prismatique,"  vr  any  other  obliging  qpader 


supply  me  with  tiie  elements  aecevsuy  for  working  a 
photo  lens  of  the  rapid  rectidnear  or  wide  angle  symme- 
trical class,  and  oblige  T— Jim. 

[47666.1- Valve  motion.— Would  some  one  UHdly 
describe  how  the  valve  im  the  Hathom  rook  drill  is  actu- 
ated 1  It  appears  tj  be  a  very  iDgeuioua  arcaogament— 
E.  8. 

[47806.]— Speotacles  .—For  engtaeers  flodingit  neee«- 
sary  to  use  speetades  at  their  work,  what  kmd  would  be 
the  most  serviceable  ithere  are  the  usual  and  sevetal 
patent  kinds)  and  be  least  injur  oas  in  the  end  for  oan- 
stAnt  uf  e  f  Several  makers  claim  that  theirs  improves  toe 
sight— Emoivr  SB. 

[47667.1— Slide-Btde.— Will  any  ezpfrienoed  reader 
please  give  an  opinion  as  to  the  best  forms  of  »lid^mle 
oraimUar  iai>truoicnt  of  BagliAh  make?  I  wi*h rather 
aocoreey  than  variety  of  appUostions  ;  a  good,  obaep. 
logarithmic  rule  without  trigonometrical  f  uuctions,  aay 
18m.  long,  wouJd  be  about  what  I  re<)uire  :  but  I  believe 
there  are  improved  forms  in  whi*h  the  tabl<«  are 
arranged  on  dtocs  or  cylinden,  and  I  remember  having 
heard  of  one  equsl  to  an  ordinary  rule  7ft.  long.  I  should 
like  ptutieulars  of  some  of  the  improved  forms  Ant  they 
ea  ier  to  read,  and  do  they  (e  g.)  read  to  four  flgures  !— 

MtCOAJIIOOS. 


CEDBSB. 

see 

All  Communioatlonfl  for  this  department  must  be 
addresMd  to  the  Cnass  Editor^  at  the  oflioa  of  the 
Evausa  HxoaAVio,  8U  Tavistock-otieet,  Oovent-gaidea, 
W.C. 


FBOBLBirBOOLXTn.— By  H.  P.  L.  Sfitr 
Slack. 


fThitt. 
White  to  play  and  mate  In  fotir  movet. 


FBOBLBH  DCCLXVin.-By  T,  B.  Eowlawp. 

niack. 


»Kat4e. 
White  to  play  and  mate  in  two  motte. 


80LUT10H  TO  7G3. 
WMU,  Black, 

1.  QtoRsq  1.  RtakwQCa) 
S.  ato  a7  (ch)                   2.  lit  covers 

3.  B  takes  Kt  mate 

(a)  1.  B  moves  (b) 
S.  Q  to  a  4  (ch)                  3.  K  takes  U 
8.  ii  mates 

(b)  1.  B  takes  B 

2.  Qtakcs4(ch),  &c. 


SOLUTTOV 

Whitf. 

1.  BtoKsq 

8.  Q  to  K  4  (rh) 
8.  UtoQBe  (00) 

2.  KttakeaP  (ch) 
8.  atoB6  (ob) 

2.  RtoQ4(ch) 

3.  KttoUlt3(ch 

2.  Kt  takes  P(ch: 
8.  K  to  B  7  (ch; 

2.  Kt  to  K  3  fch^ 

3.  KttoKt6(ch) 

"'•B-K-6-    "• 


TO  764. 

Black. 

1.  Kc  to  K  B  4  (a) 

2.  Kttoa6 

3.  Kt  taken  Q  m4t«f 

(a)  1.  KttoKt6(b) 
2.  Kt  takes  Kt 

8.  Kt  ta.ke8  U  mate 

(b)  1.  BtoR6(o) 

2.  P  take^  E 

3.  E  takes  Kt  matea 

(c)  1.  B  to  B  3(11) 

2.  B  lakes  Kt 

3.  B  takes  K 1 

(d)  1,  Anyoth^r 
2.  H  takes  Kt 
8.  Uates 

Kt  to  Kf  6  (ch ) 
Mutes. 


4W 
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v>«*.«>.T  w^a»^M  W  r«l  m4  T«4  by  Oel««u  :  to  764  bj 
^  >im»  oil  :»r^«»»^ 

^-«Mrv%«     YVm  via  Ut*  m««  tbt  BoUoe  iMptoting  762 

%  "^  y*rf%t<».^    •  Mr.  W    T.  Piero«*8  mrtlch  on  the 
1  ^  Xvtex  v«  Ml  l^#  Olw«.  Ohib  Direoiory  ihi«  year,  Mr. 
» Mr  «M«Ati<i«  w  tbe  fact  that  the  term  **  In- 
K  N«>taUM  "  «aa  fli«t  «wd  by  Ptof.  O.  A. 

•«nMT«A  with  tbanka  from  F.  F.  Bceoby  and 

T«%  -■ .  m*^>«  K,»mi:^  J<-^mml  haa  jaat  etarted  its  eeoond 
»g'»i^  aM««n*  The  ptiMf  are  :  lit,  £2 ;  Snd,  £1 ; 
ML  Ma. :  «k.  te.  Tliete  are  alM>  special  priiet  (1)  for 
tftrt  Wrt  »a^Mna  r^mjr  the  blaok  king  moet  liberty,  lOa.; 
f  th»  bM4,  by  a  Weet  Indian  oompoeer,  10a. :  (8)  for 


«i  »ppi«pr4at«  motto,  «  copy  of  Blaad  e 

iVea  AMMal :   J    and  ^3)  are  offered  by  Hias  F.  F. 

TW  proUems  are  to  be  two-moren ;  not  leae 

« aM  n»t  more  than  four,  most  be  sent  by  eaoh 

No  ecmpetitor  can  take  more  th«n  one  of  thu 

isca.    Two  problemt  at  least  most  be  posted 

helm  September  lOth  by  other  than  Jamaica 

~na.  and  ooe  mt»oth  more  will  be  allowed  for 

r  «p  tte  complement  of  four  if  m  desired.     The 

»  renertiog  motto  end  enTelopes.    Address  : 

W,  Harbour-ebeet,  Kingston,  Jamaica. 


AnWXRB  TO  CO&EBSPOHBBVTS. 


HIST8  TO  OOBBBSPONDEMTS. 

1.  W^rHs  «a  otte  aide  el  the  paper  only,  and  pot  diaw- 

gfs  fcr  iliMi  I  ■  1 1  lu  I  on  ssparate  pAcces  of  paper,    2.  Pat 

aaaa  to  ^sNsisa^  and  when  answermg  queriea  pat  the 

I  aa  waUaa  the  titles  of  the  qaeriM  to  which  the 

SL  No  diazge  is  made  for  inserting  letters, 

Vfiea.    4.  Letters  or  qneries  asking  for  ad- 

i-"»i*frT.1aiets  or  frnarwuiMiiidents,  or  iHiere 

r  ettcr  aitades  caa  be  porchased,  or  replies  giving 

ilia— tici,  cannot  be  meerted  except  as  advertiae- 

ik.  No  qaiatinn  ■aking  for  edocatiimal  or  sdentiflo 

^'   sisaaswcredthroQ^  the  poet.    «.  Letterssent 

*     '  ,  nnder  coTer  to  the  Editor,  are  not  f  or- 

I  of  ooKreqtondflBta  are  not  given 


i  is  fspeciaDy  drawn  to  hint  No.  4.  The 
iMBe  drmted  to  lett'-is,  qnrries,  and  replies  is  meant  for 
fine  general  good,  and  it  is  not  fair  to  oeeapy  it  with  qaee- 
tians  aMth  aa  are  indicated  abore,  whidi  are  only  of  mdi- 
vidaal  interest,  ana  whi^,  if  not  adTvrtitfmeatsin  them^ 
aUmi»  lead  to  r^liee  whkh  are.  "Did  **  tiixpomy  Sale 
^  *  nam**  offers  a  cheap  mHuis  of  obtaining  souiinronna- 
.  aadws  tratt  oar  re«dera  wili  avail  themselves  of  it. 


1  an  the  initiala,  *e.,  of  letten  to  hand  ap 
Vidwdai  evening,  Joly  26,  and  anaeknowledged 

trr.  E.  e—W.  H.  Smith  and  Son,  Dublin.— Boyal 
0«B«aII  Polytechnic  Soew<y.—C.  HuchalL— T.  Schob- 
hew.— J.  fihaaksL— vr.  H.  BarwelL-Crossley  Bco4.— 
J.  B.  Cke»hire.-Tuni«  Photu.-B.  IL— «.  P.— London 
Biva:.^^.  Bcadahaw.-A  Ossnai  Sketcher.— Met  L— 
Ocdeme  Vi  aL— Faiow  Workmsn.— Jack  of  All  Ttadea. 


J.  Eamomimjm,  (A  cnbie  jard  of  rabble  maaonry  will,  at 
a  rale,  reqaire  1-^calHc  yard  of  saortar  ami  1 1>6  cabie 
yard  d  stone.  The  diffeencs  yoo  apeak  of  is  dae  to 
ifce  wAtjititm  ti  diffEercnt  1  cal  standards  of  mes 
asnia.  The  I  nh  **  •qoare  perch  **  is  lift,  m 
wide  Oe  ^-sqoare  perch"  used  in  ^e  West  of 
Inad  is  only  left.  »«per.)  -Joissa.  {Yi 
enfcsarygiactnnitfiM?  in  water  by  adding  to  the  water 
wash  whaeh  tC  is  aux^  aboat  »  fiftieih  part  of  the 
aaaamal  «tf  gine  naed  of  bichromate  of  potash.)— £mi- 
«aA*v  r«aa«A.  la  thia  eonntry,  the  following  qnan- 
f.rwe  e<  seed  ace  aown  per  acre— via. :  Wheat,  fiom  1^ 
tj^bmrfu;  haarisy,  14  U>  3i  boah. ;  oata.  S  toftboah.; 
Wilt  a,  z  10  Ofr-;  pQCatora,  lOrwt.;  peaa,  a  boah.  in 
d.Ib;  a«ana,4hiBth.;  ewrau  or  narrnipa,  6Ib.;  rape 
•tr  esMv  7  tm4  ^trnuu ;  rf*,  4  ba»n. ;  1  bosh,  of  rye  or 
«ara  and  thaae  b«^.  of  ««t^;he« ;  1  baah.  td  peaa  and 
tnene  ef  h  ana  ;  ■«mf'-.<tt,  4  b4«^  U  roogfa  aeed  with  8lb. 
el  tR^.tl;  whale  t^/^rtr,  U  b, ;  red  ciorer  and  cow 
tja  ■.  LWk. :  mjx  lue  «f  t  bn*.  of  rye  graas,  $tb.  tre- 
lc«L,  and  ^t>.  of  wluse  carver.  Aeed«,  t  pedes  of  sstzed 
fin  a  I  ml  a»i  Izalaa  rye  ginaa,  3«b,  woite  dover,  Tib. 
awl  ftkifver,  1^  V  ai«^c:.  and  l4tb.  trefoil ;  or  8  peefca 
'-  '  m  n*  grim,  «b,  e-<h  e<  red  and  whte  Dotdi 
r  and  aiak^*  3U>.  tief-^  and  2ib.  each  of  plantain 
Fo    crjp  of  hay  akK.e,  1  boA.  each  of 


frcMaaal  and  ItaliMi  ry«  fzaaa  w.lh  9ib  of  red  clover ; 
Iw  /«e  yanv'a  hay  crop  add  one  i.r  two  years'  pastnre, 
f  fjOMk^  af  ptrt'  &n;at  ry«  gram,  aad  ^  boah  each  ol 
iMrtan  rfm  mnm  ant  moffn  eockafooC  6tb.  of  red 
<l..«i^.  wA  Jmamfi  «a«h  of  white  ei.Ter  aad  TEssothy. 
Awmw^m  yMd  pw  s«x<:  Wheat,  itiT».\  b .ricy.  Aqm. ; 
iMt«,  ^^«  ,  taiiupv,  V>saa«;  ■  any/id, » tone;  heMBS 
*9f  piM*,  ^j  ba«h. ;  "icrt^x,  t  tit  »  uttu ;  bay,  t  toas.)— 
ts' *«4»iM-.«»T,  Ta«  'iOMtl  n  wa«  saawered  by  the 
tnatnbnujr  nmmm  .  on  »,  «V7,  Utu.  week.^  — Kcsc  raxciAX. 
'  U  im  oamaiy  uhen  at  Vf^j  hoora,  imt  a  me  have  been 
»o  flea  for  m'»«ft  MB7^pMloda<  baa  tASt.  OUtets  fafl 
*ft»r  a  Uw  hoars.  After  a  ttiDC  the  gbua  beeomea 
fikMtolMl  by  •.^U^tv^  of  ouboo,  m  that  if  yjQ  gtt  one  to 
Mat  I^)  hnmn  ftm  may  be  ••t«all«d,;-a  Caoasa. 
Ibw  iMmmt  hv.d.  oombrra  sod  arUtiea  oo  (he  Pactaotu 
fMg  and  ^ya«mi>  niiciiio^a.i  -ft^of'sca.  'The  book 
rm  «»notiw  Mi  5mhi4/a  •*'nw!Of«tical  an!  Practical 
IWI<w-ka*«r. '  wb  rh  la  pobl«h«d  by  the  ««bor  •t 
lr.**«lMnw*r.«C.  Waricpo  1.  The  a  cond  .diticn  has 
\m%\^pn  x^miM.i  It.  L.  J«»rji,  Fo.l  d*rectionafcw 
•lahiet  -wio  AHtj  Hpl'T.wM'e  been  ffiv«  many 
sm^.    H^  p.  jax  'm   ^.>».  XXXiy    end  the  tojex  of 

.  Oiiwwa.    vlt  i»  done  by  tttting  the  wm'9ing 


apparatus  with  ratchet  work,  bat  the  maintaining  power 
laata  only  a  limited  time  See  N6.  852,  p.  409,  for  foil 
deaeription.)— Youwo  Polish  bb  (Use  Stephens'  stains, 
or  consult  the  indioea.  Copal,  oak,  spi.it,  or  French 
pohA.)— E.  BARaACLOuou.  (For  what  purpose  is  it 
required  T  General! v  speaiiog,  a  mercurial  barometer 
verified  at  Kew  ia  th6  bt-st.  To  be  obtained  o'  any 
philosophical  mstrument  a**!  er.)  — T.  HaMDaasoa.  (Have 
you  tiied  your  fl>ing  machine?  We  see  nothing  very 
new  or  likely  to  be  soccei-sful  in  it )— Vital  Jack. 
(Qamboge  is  a  rein  which  oozea  frnm  the  broken 
bTAnches,  or  incisions  made  in  the  trunks  of  various 
trees  which  grow  in  Siam,  Ceylon,  and  Cambodia.  The 
•ubetance  is  dried  and  exported  in  cylindrical  cakes.)— 
T.  Gbah AM  ( We  hardly  know  where  you  are  likely  to 
meet  wito  a  o  ipy.  We  have  one  in  au  old  vo  ume  of 
poetical  extrsotn  published  many  year*  ago  without  im- 
print. The  BubJ  ot  was  a  favourite  one  with  our  old 
English  ballad  makers,  and  there  sre  extant,  besides 
the  **King  and  the  hiiller,*'  **Kinfr  Henry  and  the 
Boldic',"  "King  James  and  the  Tin^i^r."  **King 
Alfred  and  the  Sheuherd,"  *'  King  Edward  and  the 
Taxmer,"  and  probably  others.  *'The  Kiog  and  the 
Miller  *'  is,  at  least,  as  old  as  the  reini  of  Edward  IV.^ 
— CuAiir  Shot.  (We  cannot  undertake  io  v«lue  en- 
graving*.  If  you  had  meoUoned  the  subject  we  might 
have  told  you  something  ab  ut  it  Albert  DOrtr  was 
bom  at  NOrobeiv  in  1441 .  You  will  find  a  review  of  a 
good  and  recently-publ  shed  **  life  "  of  htm,  and  a  re« 
production  of  one  of  his  latest  pUtea— *'  Samson  and 
the  Lion*  —in  to-day'«  BuUding  News  )— Bmobckmicos. 
(See  No.  865,  p.  167.  Moulds  of  p<  oper  moulders'  8«nd, 
thoroughly  dry.  P!umba^<i  crucible.  Haveyouafur^ 
n*oe!  If  not,  seep.  76,  Vol.  XXX.;— F.  S.  (Ctano-. 
you  see  what  yuu  want  iu  almost  any  optician  s  window  I 
There  is  no  necessity  for  a  bulb.  The  tube  need  only 
dip  into  a  little  cistern  of  mercury,  which  may  be  of 
any  mateiial  not  attacked  by  that  element.}'L.  New- 
Toa.  (Yuu  must  not  apply  electricicy  for  the  ouieof 
headache  except  on  the  advice  of  a  competent  physi- 
cian.)—H.  W.  (If  you  refer  to  pp.  87,  111  of  this 
volume,  700  will  find  lUostrations  of  the  method  of 
applying  electric  bells  in  telephone  circuits.  If  yuu 
want  to  make  a  bell,  see  back  volumes.)— LuaaTras. 
(It  is  a  qnesiion  to  be  aoswerrd  onlf  by  skilled  exami- 
nation  of  the  eje«.  You  should  wear  your  spectacles 
always,  that  is,  when  using  the  eyes,  as  their  o^jeot  is 
to  relieve  the  strain  on  certain  muscles.  As  a  rule,  in 
short  si^t,  if  suitable  spectacles  are  used  when  the 
PAtient  IS  young,  thej  can  be  l«id  aside  %hen  maturity 
or  middle  life  is  reached.)— Yuuso  Migbosoopist.  (You 
mean  the  **  eels  in  paste,"  we  suppose.  Bfake  a 
moderately  thick  paste  of  flour  and  water,  and  k'cp  In 
a  W4rm  place,  stirring  every  day  to  prevent  the  growth 
of  fungus.  At  the  end  nf  B  few  days  examine  tiie  paste 
by  putting  a  little  bit  diluted  with  a  drop  of  water  on 
the  slide.  You  sh'>aJd  procure  ooe  of  the  dieiqp 
manuals  on  the  subject,  or  look  through  a  series  ot 
articles  in  Vol.  XXT  )— An  AjiKBicAa.  (Yoa  will  find 
description  of  such  a  mach  ne  m  Nos.  773, 798.) 


0HABOB8  FOB  ADTERTUIIt. 


XklrtFWoras        

Bvsry  a44itioaal  sigkt  wards.. 


a«. 
..     ..fi 


Paaa  AdvattlaaBaati  Viva  mmais  far  Its  tain  «Mi 
rdfld. par  liaa.   Parsfrapk  A*vmit|nBinoir t 


Kliaa.   Kofhmtpaffaor  aara«iMh  ■i»nll—lliiJtiiLr 
thaa Viva BhUlbiin.    R«4ne«dt«na«a.rMrfwtrMSai 
taaartloaa  may  ba  aicartalaad  oa  appUcatlM  to  tka  ySria^ 

ADTunsmuufTt  m  uoHAMea  ooLvmh-in 


Twaatj-ftrar  words 
Poravavy 


a  4 
.•  I 

.1  I 


Watohan  and  Jewellery .^Measrt.  Woodward 
and  Co.,  of  Liverpool,  have  sent  nt  a  oopr  of  their 
illustrated  cetalogne  of  watohet  end  jewellery, 
which  oompriaes  goods  likely  to  suit  all  tastes  and 
pNDokets.  The  catalogue  seems  free  from  the 
ridicolons  guarantees,  offered  ia  similar  pablioa- 
tions  we  have  seen,  of  valae  and  effidencn^  at  im- 
possible prices,  and  there  is,  therefore,  the  more 
probabihty  that  purchasers  will  pat  theinselTee  into 
Messrs.  Woodward's  hands  with  satiftfaotion— 
especially  as  thej  imdertake  to  take  back  all  goods 
not  ^proved  of  if  retained  within  a  week  after 


..  f  I 


r  avavy  •oooaadlBK  miht  words. . 

ADTBRTIBlMBNTt  m  the  BULFXIOrT  SALB  eOLVUk 

etstaa  Word*  ..  ..      „      .. 

VOr  avary  itteoaadlat  Mtkt  Wecda 

V  It  mart  be  bomaln  aited  that  ao  Dls^ayada 
eaaaapaarla  the  **  SizMBBy  Sale  Ootana.^  AU  a 
aiaitM  prepaid  i  aoradvctfoa  la  auda  oa  rapattidli.^ 
aad  la  eaaas  where  the  amoaat  aent  exeeada  Oaa  ShUttmi 
publlahar  would  be  gn^afai  If  a  P.O.O.  covU  be  Mrt,aalau 
•taaipt.  Staaipt,  howsTar  (pratamMy  halfpcaay  "^1111]-— « 
baaaBtwharaftlsl]ieoBvaala&tooMaiBPi»Ia^  "^ 

TbiaiHrnamanlTiilii  ai  part  nftka  adiwtlaanwl  aadiiam 


■tsMMMC  raaea  taa  1 


ta  iaaara  laaarttaa  la  the  toUowiac  Vridar* 


^»P-*saWrtaMai 


OVK  EXCHAHOS  ooiiinDr. 

•-•-• 

fls  aftarfs/sr  4bo*aafs  JTeliess  is  M./0r  aa>«iMnwd^ 
aad  Sd.  for  mmjf  ncecmimg  8  tsor^ 
•%• 

WsAted.  portable    Dry-plate     Camera,  bsfll- 

irround,  and  Oamera  auitabla  tOr  oopylair.  te .  SUay  mtttl  iAn. 
or  part  eaah.— Bbsa,  Babronfhtoa.  BtoarSiidf  c. 


latat,  Wac 


r  Fiahinff  Bod*  Winch  and  Iines,ABBe 

,    ..aod   HkatM.  Oaaiall   Battery,   Por«AS  OeUa.tlMi, 

1  eathar  ^^nfan.  uaall  Taps,  BUndard  aeraw  Plate.  Sen* 
OhsMra,  Wire  Nettinc  far  Poaloy,  Solpaate  of  Oappwia 
Battery,  biaM  Bottte  Jaek.  quastlty  of  Map*  tuit  aehool}.  Ma* 

nlcal  kpeolmeaa,  abwat  2flO  Boantsd  on  paper.   S«U   

ezchaage.    Waat  Frois,  Drapery,  D«ati»t*a  tb^U  aad 
Plaata.    Would  make  aitlie  at  taeth  for  aachaafa.- 


V,  Blfh-atraat.  BoehSaiar,  JU^t. 

Bfaiocalsr  Popular  Microscope  (Smith  aad  Beck), 
boacht  withia  last klx  moatha ;  |,  },  f.  l, Sla  gl«aae«, cowpeaai 
a«.-hnMaatic  caadeof er  with  stoos,  poiariteope.  paraboloid. dui 
well,  ac.,  flrtb-clAu  iattnaoicat  aood  ks  a«w  ;  icavlag iiiaatn ; 
every  azamlnatloa  allowed  :  e«talo«ae  prle»  over  430.  OiWa^ 
T.  a.  a,  Brltaanla  Brewaiy.  aiian  slraet.  aeaalagtoa 

Wanted,  set  of  Tricycle  "W  heela,  or  pazta  of  asaa 
Goad  aaehaafe  or  eaah.— wx.  Poaea,  Uavaat,  Haata. 

Clarionet,  18  keys,  B  flit,  (iecd  exchange  forlsiga 
•lie  Aoeordioa,  Mafic  Laatera,  oroffan.— Wx.  Poats,  aanat, 
Uaata. 

82ft.  Beeda.  one  bottom  octave  (OC0OtoC0C),<di 
hanaoalaai.  OdiBrs  wanted.— BAVAao  and  e«afB»Ma,  M. 
Bordaley  Park-raad,  Binalagham. 

What  offers  for  7iin.  baok-«eared  loathe  aod  Toob ! 
Also  Vertical  Onlilng  Machlae.— Por  full  parUcaltf «  apply  te  P. 
VxoaawooD,  ttererley. 


I  parUcaltf«  apply  » 

'Blectrc> 


TKBM8  OF  8UB8CBIPTI0K. 

PATABUi  Dl  ADVAHOB. 

is.  Sd.lweia  Heaths  aad  Ua.  lor  Twelve  Moalha.  Pest  fcaa  to 
aay  aartotUaUaitadKlaffdoaa.  Per  the  Ualtad  Btataa,  Ua.,  ei 
idofiTlfe.  ffoia.  toPiaaca  or  Belgium.  iaa..erMf:  a0a.7tolBdia 
fvia  BHadld).  lie.  Id. :  te  Kaw  Saalaad,  the  Cajpa,  the  Weal 
ladlaa,  Caaada,  Kota  Baotla,  Natal,  ar  aay  af  OwAastiaUaa 


aumbcta  eaaaot  be  aaat  oat  of  the  Uatted  Xlacdoa  by  the 
ecdiMiT aewapap«  post,b«t  aanat be  raaaittad Iw  at  tharataaf 
•d.eacitoaovaraxtn  peatafa. 

Jama  W.  Qosaa  aad  Co.,  oTISI, 


dalahia.ai«  authorised  to  receive  aabacHpttoaa  tor  the  Ualtad 
Stataa  ibrtha  BMOUBH  MBOHANIO,  at  the  rata  oTtdola. 
Me.  aoM,  or  Thlneoa  Shilllaga  per  aaaum.  poat-fteik  The  eoplas 
wluMaWwaided  dtaaoHv  mail  Ikoaa  ifiepubUahtac  oOaaia 
fnndna  AU  aubaeriptloM  will  eammeaea  with  the  aumbarSnt 
taaaadafHrthaiecalptoftha  aabodlptioa.  If  back  auaabanaxe 
rantvad  to  eompteto  volumea  they  aauat  be  paid  te  at  the  rata  d 
•d.  each  copy,  to  aovar  aatm  poetaga. 

Vela  zzTv.,  axTi.,  axvu..  jLxvm.,  zxix..  xtk.,  zxxi.. 

XuII..asd  XXXin..  b*wd  la  eloth,  la.  each. 

[Tot  XXXIV.  Now  ready.! 

AU  Ike  other  bouad  eotuAaa  are  •«»  of  prtat.    Subaartban 

weaMaa  weU  to  order  voluaaaa  aa  apoaaa  ppanMe  after  the  aoa- 

ala^aa  of  each  haU^ jaady  voluae  la  March  aad  aeptenber.  aa 

ealvaltiatt«4  aunbarara  bouad  ap.  aad  thaaa  aooa  ruaoutof 

-  -.    Moet  ofourbaekaumbaracaaba  had  stafftv,  priea  id 

thraoch  aay  bookseUer  er  aewaacaat.  or  ttd.  ea^,  poat-fraa 

the  oSee  (except  iadax  aumbera.  which  are  M.  each,  or 

poat-aaa,aid.> 

ladaaaalwaaehhati-yaailyvoluaMup  to  VoL  X.  (axaapt  Tan. 
ll^mT^,  ▼-.  •^  x!)  lacfualTo.  «d.^h  Faat  <v«o  x^  m^ 
laicsaa  to  aubac^neat  rala.,  M.  each;  or  post-free,  Sid.  OMaa  tor 


„^^.^ ._ aaa  aad  Vola.  threuaa 

ttM^baoaaanefi.aadaot  to  aa;^diraet.   Tharaful^laaaadtb 
|iH  ■■■■ptavaatthairtrauertaiioathrouahthaPoat 


MOnCS  TO  IIUBSCAUEKS. 

inJiTto 


It  la 


0Miea  dli— 

laat  BUMbcr  of  the  term  te  whlek 

la  paid  will  be  tarwardad  la  thaat  m  a  Prae 
tlaatloa  that  a  fraah  ramitSaai 
smaa  the  Subatslstlaa 


Wanted,  all  the  ba^k  aombera  of  the* 

MsT^LLOBoiaT  A»o  BLXcraic  Lioar  Jot  aaat.''    ~ 
C.  T.  CikaTEa.S,  Ca»tie- afreet,  Keaoloff. 

TypOf  chieflf  new,  aev^ral  foaiita,  pre  a,  ke.  Otes 
rcquMUd  la  ezchaafe.— L. ,  IS,  Asdlnctoa-ktreat,  itaaugalc 

Telescope,  Sin.  O.O.,  well  moonted,  deflaca  weO, 
■how*  Jupiter*  mooB*.   Offer*.— MikLsa,  P.  O.,  iiaa»gat«. 

I  would  like  to  exchatige  my  ooUeotion  of  PoreiCB 
8TAurt.aboutI.400,  ill  8 laai*/  Qlbo>M'«  lit.  alba«,CarOaiBi« 
HrlUanlaOompaay't  Lathe. W.  11.,  U,  CUlrerley  Park-faidot, 
Tuabrldjra  Welk 

Boiler  (slow-eombnstion).  Hot  Water  P^es,  Ae» 
waated.  for  Heatiaf  OoU  aad  ca»a.  —Mr.  a.  H  e wb  rr.  aoutb  BW- 
wooa,  Loadoa. 

Bicycle,  S2in ,  Bowa*a  MHom  Ball  Bearings  botk 

wherlt,  taddle.  brake,  bag.  Usht  titieoaid  -aehtae.  aeady  aew. 
coadltloa  perfect,  value  M.  Bxcba«a e  aood  Tel««£fipa  ar  Mioa- 
aoopa.— DAYiat,  OiLBt, aad  Co.,8cdgIey,  I»odle>. 

IS  odd  nvonben  from  the  10  first  volomea  of  the  **  Bag- 
lua  MccHAjiic,"  la  exchttase  for  aey  na*fUl  book  or  auaisww  af 
the  BH*M«r,  w  aead  oAmw— Jas.  LuTBeuirs,  St.  H«liar%  Janay. 

Watoli  ICandrelf  with  eamponnd  elide  reatil410i> 

Wlucl-ttretehiof  aad  hdl«-el<wBff  Tool,  £1  10*.  WTaUh  Dcpia 
Tool,  at.  Uprlfhtlaff  Tool,  10a.  Box  o(  WaseB  Puaehat.  a 
WacchTuraa,  withceatrea,S«.  Offer*  raqueated.  Bare  chaaM 
f»r  amateur  watchmakera.— J.  v  illliu*,  M,  Moaas  A«a-iaac. 


I  have  six,  eicfa  jbin.  and  |m. 
ore ;  a  e*ch  Ala.  aad  pa.  BaU,  ditto; 
Ifhat  oflbn  ?— a  M.,  4.  Ozfbrd-tam 


.  Bib  Oooka,  low  »*> 

.1  doMB  |la.  amp  OoekaJttli- 
tarraee,  Wladaor. 

Orffan  Bellows  and  Windchasf s  (new  aad  meflnit 
kaad).la  good  roadttiaa,  ruady  tot  wiaa  aaa  ptpea— Adawa 
William  Joaxeoa,  No.  IS,  Moxley  Bear  Wodaaabary. 


A  good  Lathe  wanted. 
Blcycl«,  B.H.P.  Bad  double  baU  bexrtaga— off«a  so  Maa«acuh>< 
HIgh-ttraat,  BhaaaUa,  l.W. 

Blectric  Boat,  fitted  with  paddle  vheels.  dceCzie 
eagiae, p«ddie  boae^, bnltatioa  btOler.  fuaael.  rrndder,  bait*?, 
ruaafbrkwo  or  three  aoun.  What  aaaca?— asoaaa  l»ta*>- 
WolTcrhaaptoa. 

KneeolleetioBof  MlneraUandFoaa^la.  Wanflcd* 

lettarcopyiaaprcaa.aaore&dbaroaMtet.  vt  rlalia  ceae  — waai*. 
BhaldBMat  House,  Broadeabnry,  Xflbara. 


Oonoertina  wanted,  Anabs  aoor  more keya.  metal 
tope  prefencd.  Bxcbai»g«  vtolla,  bow.  aaO  etao.  value  ti,  earn 
— Hxwtoa,  U,  Great  Crowa-court,  Hay  are  at.  W.C. 

w«fkih  £7  tea.ia 


part exchaage/or >u*,Uy  gMdTne^cfte or  bcrew  cuttiag latter 


HoUoway'B  Ointment  mty  be  relied  upon  in 
•M  o<  laflaiujiBatioa  or  irriutiua  of  th«  iuieraal  mueou*  aaew- 
Wh««     it   U     dlUsroUy     rubb*a     upoa     tbe     iHCk  I 
aad  ehett.  It  r»lteT#i  tkortneas  uf  br'*U».  flatteriag  of  ta«  hear;.  I 
aUteh  la  tbc  alac,  enret  coki«.  astbou,  bruuchitit,  aad  protect*  * 
tbe  deUcate  agalaat  cobmlobpUob. 


My  aseellent  sole  Violon<'eU 

,-irt  exchaage  *or  ro.Uy  good  Tnr-  ' 

Aadrata,  T.  BaaaAa,  l>u»taast«.  1 

*'  OasaeU'B  PoptUar  Bdnoator,**  ia  le  ^  parti* 
u*teaew  aaa  uacut.  Oftwa  lu  Qutft  aaaaea  CluUa'i.-  W. 
laaaoa.  It,  Broadway,  Loadoa  Pieloa 

Two  XAtba  Heada,6&ia  centre, 4chwrkn»aoi^ aad 
Mta.  Waatod,  tea  aaa  Fiy-  waaeL— C  aiuacmaaa.  4a,  -iiiu* 
huf^-attcet.  Ed»ware-raad,  Loadoa. 

Old  Gold  or  aiHrer   taken  ia  erffhaage  far  sty 

article  oa  FaAxcou' tlat.    Mlghcat  Talataaawca. 

[achine.    Rxdsaage  for  a  goed«a 
iUde-reecoroO^Ueata.— Ooeta.ji.a  c»  atruat,  WapaagSm> 

Half  horse-power  Horisaatal  Knrtaa,  iatheraa|h 

ftrflaitbtd.    Excaaage aaythiag aaatal --4e*a^^*  *,^~ 
WanlB«t«ia. 


Ava.  4,  1SS2. 
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SPECIMEN    OF   OBJTAMEirTAL 
TTJBNDIO' 

By  J.  H.  Etans. 

IN  fulfilment  of  promiae,  and  at  the  desire 
of  a  number  oc  Ihoee  interested  in  orna- 
mental tuzning,  I  illuatrate  and  deacr^  in 
this  number  an  ornament  which  contains  a 
great  satiety  of  {M|t^«nB/  akid'  lUthough 
nothing  out  of  the  way  in  the  form  of  appa- 
ratoB  MnU  be  required  ta  da  it,  ^  will  lequize 
a  certain  amoutit  of  experience  ' 
in  the  use  of  those  tools,  cutters, 
&c.,  required  to  be  used,  and 
also  a  yery  eoosiderable  amount 
of  patience. 

It  would  be  8f*en  at  onoe,  could 
the  original  be  riewed  by  all, 
that  it  is  composed  of  African 
black -wood  aiid  ivoryi  the 
contrast  being  extremely  ef- 
fective. As  in  all  cases  I  should 
advise  beginning  at  the  base, 
therefore  the  four  feet  will  be 
the  first  thiu  g  to  do.  These  are 
simply  plttin,  without  the 
slignteet  ornament  or  outtii»g 
about  them.  Having  made 
them  all  exactly  alike,  which 
will  require  a  deal  of  care,  the 
stand,  which  is  oblong,  will  be 
the  next  part  to  proceed  with. 
This  is  four  inches  and  a  quarter 
ions,  by  two  and  a  quarter 
wi<&,  and  one  inch  deep.  Al- 
though such  a  pice  of  wood 
does  not  seem  much  to  look  at, 
or  appear  difficult  to  produce, 
it  is  not  at  all  an  ea»y  motter  to 
do  it.  It  will  be  seen  that  on 
the  top  edge  a  moTddiug  is  cut, 
aU  the  mitres  of  which  are 
brought  up  perfectly  sharp, 
and  I  may  mention  that,  unless 
all  the  edges  of  such  a  piece  of 
work  are  made  so,  the  beauty 
of  the  work  is  entirely  gone. 

Having  now  explained  what 
it  is,  I  will  set  about  explaining 
the  best  way  of  doing  it  In  the 
first  place  it  is  better  to  rough 
out  t£e  piece  of  wood  somewhat 
near  the  shape  required,  leav- 
ing, of  course,  enough  material 
to  finish  it  up.  This  done,  hold 
it  in  a  universal  chuck,  and,  in 
the  under  side,  screw  it  to  fit 
the  nose  of  the  mandrel,  and  then  place 
it  upon  the  dome  chuck.  If  necessary 
to  be  raised  farther  from  the  wheel,  a 
nose  chuck  may  intervene  between  the 
work  and  chudc.  With  regard  to  the 
dome-chuuk,  I  am  now  making  them 
somewhat  differently,  inasmuch  as  the 
arm  which  carries  the  wheel  is  lengthened, 
to  allow  of  larger  work  being  cut  in  it. 
There  is  no  rt-as  •n  why  it  shotud  not  be  so 
made,  and  it  is  quite  dear  that  the  extra 
lengUi  does  not  in  any  way  interfere  with  the 
woiking  of  it,  except  that  it  adds  to  its  craa- 
bilities,  which  must  be  an  advantage.  Thf> 
work  being  chucked,  the  slide-rest  must  be 
set  quite  true  to  the  surface,  and  with  the 
eccentric  cutter,  having  the  tool  extended 
to  cut  a  circle  of  about  l^in.,  the  first  side 
maybe  cut.  This  is  a  case  in  which  the 
segment  apparatus  previously  described  will 
be  found  of  very  great  advantage,  as  it 
VOL.  XX&Y^VO.  90e. 


holds  the  work  perfectly  rigid,  whkh  ia  a 
very  important  matter.  Having  cut  one 
tide,  it  is  better  to  take  one  half-turn  of  the 
tangent-wbeel  of  the  dome-chuck,  and  cnt 
the  opposite  side.  Tbia  done,  the  slide-rest 
must  1m  moved  back,  end,  by  moving  the 
wheel  one  quarter,  the  position  for  the  next 
face  wUl  be  obtained ;  and,  when  cut,  the 
half-turn  agdn  taken-  to  bring  the  o^rre- 
sponding  side  to  its  place.  The  whed  hav- 
ing now  been  moved,  and  a  face  cut  at  each 
fourth,  with  care  and  a  sharp  tool 'ii;i  the 
eocentrio  cutter,  about  Ko.  20  wide,  these 
&ce8  may  be  cut  perfectly  smooth.  We  n6w 
oome  to  the  moulding  round  the  top  edee. 
To  cut  this,  plaee  in  the  tool-box  of  the 
slide-rest  a  universal  cutter  with  a  mould- 
ing-tool fixed.  The  precise  radius  is  of  no 
moment,  as  it  cuts  clean  through.  It  will 
now  be  obvious  that  the  cutter  would  cnt 
the  moulding  exactly  in  the  oeotre  of  the 
face  of  the  wood,  and,  in  order  to  bring  the 
edge  of  the  wood  to  its  proper  place,  whe  e 
the  mouldmg  is  required,  the  screw  of  the 
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dome*ohnok  must  be  moved,  to  lower  the 
arm  whidi  carries  the  work.  The  dbme- 
chuek  should  be  fixed  in  a  vertical  position, 
which  can  be  very  easily  done,  especially  by 
aid  of  the  segment  apparatus.  When  the 
work  is  set  in  position,  and  the  tool  to  the 
centre,  the  two  sides  and  ends  may  be  out, 
^reat  care  being  taken-  when  passing  over 
the  comers  to  avoid  chipping— in  the  event 
of  which  happening  the  whofo  thing,  so  far, 
is  at  an  end,  and  must,  of  necessity,  be  gone 
over  again.  We  will  assume,  however, 
that,  so  far,  all  has  been  successful,  and  will 
proceed  with  the  lower  piece  of  the  ivory 
pillar.  This,  it  will  be  seen,  is  also  cut  in 
the  form  of  a  hexagon  at  the  base,  and  to 
such  a  size  that  across  the  flat  it  is  exactly 
the  same  as  the  top  of  the  black  wood  upon 


the  same.    First  of  all,  the  bare  form  must 
be  out,  and  this  may  be  done  with  a  long 
circular  cutter  about  gin.  in  diameter,  run- 
ning in  a  universal  or  horiMmtal  cntting- 
f  rame  in  the  spherical  slide-rest.  Or  another 
way  to  get  oviirit,  if  the  spherical  dide-rest 
is  not  at  hand,  wUl  be  to  have  a  horizontal 
cutter  with  a  vertioal  movement.   With  this 
little  difficulty  will  arise;  in  fact,  it  was- 
with  such  a  tool  that  the  present  spedmen 
was   done.    Having   set   the   tool   to  the 
centre,  also  to  the  radius  of  the  curve,  the 
six  plain  fiBtcets  shoxdd  be  cut,  the  cutter 
being  driven  at  a  high  spted,  the  vertical 
movement   being  taken   each   side  oi  the 
centre  till  the  comers  are  all  cut  up  shai^.. 
This  done,  set  the  vertical  slide,  for  such  it 
really  is,  to  the  centre  with  a  round^nose 
tool,  and  cut  the  first  flutct    Take  this  round 
to  each  side  by  shitting  the  under  peg,  and 
then  raise  the  tool  by  means  of  the  sliae,  and 
cut  three  outs  each  aide.    The  tool  should  be 
kept  with  a  very  keen  cutting  edge,  and 
then  each  cut  will  have  a  high  polish  when 
.   fleiBiMdiiftis   ia-oqeof   the 
most  impottant  things  in  orna- 
mental turning.    The  six  sides  ta 
form  the  hexagon  can  be  out  by 
simply  setting  the  radius  of  toe 
eccentric     to     cut     sufficiently 
laree  to  bring  up  the   comers, 
and   move    the    slide-rest     the 
length  desired  to   complete  the 
form. 

On  the  top  vf  the  curve  will 
be  seen  another  thin  piece  , 
turned  to  a  curve.  This  bdng.  . 
turned,  is  fitted  on  to  a  box- 
wood chuck,  and  then  cut  into 
the  shape  seen  by  the  aid  of  the 
eccentric  cutter  and  driU,  the 
dght  points  being  brought  up 
by  cutting  a  con  esponding num- 
ber of  cirdes,  and  adjusting  the 
radius  of  eccentric  cutter  to 
bring  the  points  up  sharp.  This 
done,  the  smalls  hole  is  pierced 
through  with  a  drill.  Following 
this  is  the  pillcur,  which  is  tumea 
taper  and  cut  with  a  basket  pat- 
tern. The  present  was  cut  of  a 
coarse  pattern  to  give  efESect, 
and  has  in  it  104  consecutive 
eats.  The  tool  being  Nq.  10 
ten-hundredth  wide,  it  was,  of 
ooursci  equal  to  one  turn  of  the 
slide-iest  screw ;  and  if  the  rest 
is  set  at  zero  when  starting,  par- 
ticular attei^tion  bdng  paid  that 
there  is  no  loss  of  time  in  Uie 
slide-rest,  or,  at  all  events,  that 
it  ia  taken  up,  which  is  easily 
done  by  moving  the  rest  dther 
\.  always  in  the  eame  direction,  or^ 

if  not,  move  it  either  way  suffi- 
dentlytobe  sure  that  the  tool- 
box is  moved,  and  not  the  screw 
only.  To  cut  the  pattern  aa 
seen,  set  the  radius  of  cutter ;  see, 
as  I  say,  that  the  reader  on 
dide-rest  screw  is  at  zero,  and  cut,  dividing 
the  dividon-plate  into  four  only,  96,  24,  48, 
72.  This  is,  of  course,  for  the  96 ;  any  other 
may  be  used.  The  first  cut  will  be  accord- 
ing to  these  settings.  This  done,  move  the 
slide-rest  one  turn,  and  set  the  index-peg 
so  that  the  next  ont  begins  at  12,  36,  60,  84. 
These  different  dividons  muat  be  used  al- 
ternately, which  will  bring  each  series  of 
four  outs,  wi^  their  points,  in  the  centre  of 
those  previously  cut;  and  when  cut  clear 
with  a  sharp  tool  it  is  one  of  the  most 
effective  patterns.  There  are  a  number  of 
different  ways  of  cutting  what  is  teimed  the 
basket  pattem.  By  altering  the  number  of 
diVuiions  between  each  series  of  cuts  a  spiral 
line  of  points  will  be  the  result,  all  equally 
effective  in  appearance.  On  the  top  of  this 
pillar  a  corresponding  piece  to  that  on  the 


which  it  rests.    In  cutting  the  semicircular 

flutes  seen  on  each  of  the  curves,  tiiere  are  top  of  the  lower  curve  is  out  and  executed 

two  or  three  diffierent  ways  to  accomplish  |  in  exactly  the  same  way. 
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o^Africftn  black^iirdbd;  alid,  aar^will  bli9(>«'ii, 
oo^rtid  with  itorf  otft  vety  tblii.  Thk 
ceiltrA  pKtt  {btm$  a  bos'  tdbbld  stMtipH^ 
&6.'BMn^'tnnmditto%hie  fbna  r^quitied, 
a  Qi^  ocNitu!ifp  of  ttcftfi  lAntt  bo  'ttooorntetf 
fiMMt6'ii,*abdHlife'lali)ir  then'tMUHsAeAKd 
tcy^a-VtirsWood  ftrmof  efitAotty  thc^'saiA^ 
sUhiM,  rtidTr«ll(fittd(ll<andtttrenr  b^M<to  th^ 
b^)r#t)ddlbhtiokt>^M^d»f6i^  tbhi  glue^^attdy 
wMMi'Arvi  TiroeMd  t6  tilW  b0«f|ilog,  of' 
odtMrsoV^  flNd)B-)*6Bi>  M^cr*  the  •Aiii#  aiqfi^ 
BMt'  Wb«nf'  turdtog'  tlM^  b)a«fe*ir6ods-  and 
h«^.?iir  cttt^g  the  iti^'  we  odbAv  toa 
batJlfel'paAkfn  astefei^'dltsOtfbed,  fbrmin^; 
asiVMMI^  ar«i«lt«tliUnejiolil><'otit  thrbtfg^itt' 
or^lctf  td  shew*  the  bla^^Wood)  ThutmMiftg 
thnM^V'  o<mld  ilbl,  aB^  a'  ttiatl^r  tA  ocmtto) 
b^d()tt^^tail6iii  the  bojcWMN*  IHCbdi^iTo^y 
w^'attkirtet,  ab'atftb  B«p]^it  tUeiattM*,  aa 
it^i^  1^  w^*  the^i^Tery '  littto*8cibMaiiee 
lef i.  Thie  iir^r5rbi4ngf  timied^  th^e  twill  %ie 
n«^«eo0Mit^  to  go*  to  Iftm^cnibte  of^  bighly* 
p^iffi^lfiog  the  otet^  Mrf4eei  aft'itie*ottt  vp 
siM^  all  0t<st ; .  but'^ilr  otey  be  out  without. 
Plaee^tbe  vertical  cwilen  or  the  uniyersal, 
wlkMertM  is  to  be^  ilMd^  in  the*  slide-rest, 
atfd  iirkit<«i/  o«itten-in>2  M  8bt>th«  division- 
piMfeM  lAie  95  ^vlslcMlj  flttd  cmt  roand. 
BKng  tip*  the  point  shfl«p)«  t%IHng  eight 
dtWmnt  at  ^HaoD'onl.  leaving  t^i^«lve  points. 
M»#  tkke  otate  division  forwHrd,  and 
oiM' '  i^otmd  alt  eitoh'  mrcoeeding  eighth 
hole.  Adyance  one  hole  again,  •  and  pro- 
oeidd'  as  beforef,  advanoittg  oae  hole  for 
eaoh  sueoeeding  series  of  onts^  all  beiog 
out  at  every  eighth.  iXter  the  ooe  hole 
has  bsen-  taken  for  eadk  adjostment, 
iMtt  sti»  35  ootuMMmtiv^'SisVlecr  of  12,  making 
bfti  obts  in  this  ttti»  ]^ileod*  aldne,  everjr  one 
ofH^hio^  iKnst  be  V^  ^eaielally  done,  simply 
beMiuAeif'o'&e  is  hastily  dOneand  allowed 
torliMali  away,  the  whA^p^^oewUi  be  valae- 
lelM^  and'  tltis,  I  ifeed  sOMroely  say,  is  ex- 
-oeedingly  annoying,  more  espeoially  if  it 
hijt^as  when  the  wovk  is  'neatly  fioished. 
Viwa  ont,  the  boxwood*  must  be  placed  in 
wtma  water,  not  boAling ,  in  ord^  to  soften 
ths(*ghie  and  allow  the'iVt>ry'to  come  off. 
Tfat»  ohtiok  being  tapei«,  IHMe  difficulty  will 
befennd  in  removingi  itc 

W(^  now  pass  on  tb  the  pointed  fringe, 
w%*inay  call  ii,  that  bangs  down  from  the 
bdiJkoia  of  the  bo^y:  tMs*  is  made  from  a 
oifmiliir  piece  of  i^Ha^  turned  to  fit  the 
bortbm  df  the  blaek-wt>od ;  it  is  |  deep, 
ai!fd'4B  otit  (ttki  with  thsc>e<M»ntvicr:  cutter  and 
drill. .  First  tam  the  i^Foty^  inside  and  then 
plboe  it  on  boxwtood^  the  mt&fi  as  in  the 
pre^oas  case,  and  glueit  <m ;  th«n  turn  the 
oittbr'0d(rflM>e;  and  if^Wheir'tb«*^att  is  turned 
thWIfttbc^i  to  the  cbndkv  <hei  ^ide-rest  is 
set' tbthe^  stop,  and  t^^tdol  then  set  back 
to'Wha^ef^er  thickness  iil 'iKequired^f or  this 
a  Ml  82nd-*there  will  be  no  fear  of  tumiog 
it'  throngh,  which  is  dbhe  in*  matry  cases  in 
tlM  ctt^eavour  to^  get  it*  tbo  thin.  This 
pdsee,'  when  thm^»  should  be  highly 
poMthedj  aa  some  parts  of  the  stirface  are 
leftir-  no^t/  1V>  begin  cutt&Dg  out  this 
pttMnS;  it  is  always  better  to  ontthelacgeM- 
hc^lM — tiiat  whieh  forms '  the  pointsv  La 
tliiii^oteae  ilie^  are  16,.consaqtienUyvl0ihbles 
hflntoto  be  made,  and  tha^eecentrio  oatter 
mar^  be  nsediil  plaee  of  large  driO,  tba 
radios  bttng  adjusted  to  the  required  sis^ 
HiMng  out  t^e  first  rdw  of  holes,  the 
slide-teat'  must  be  moved  saffioientiy  to^ 
allb^  the  next  out  tb  pass  iato  ths  fao)*^ 
pratlonsly  made;  thesaoie  number  being 
oul(  tbe-durilling  inilnuaent  must  now  tak^ 
th^  plaoe  df  tho  eooeatrlb  oatter,  and  addll 
plAoed  in>it  the  eizs  ^  and  the  i«st«gaia 
m0¥edt  so  tbat  neai^  hi^  ihe  hole  is 
out^iato'  tile  aecondf^  oi^  leaving  Only  the 
fdll^half.  This  comptoths  tbe  fittt  psot;  iti 
win  now  be  observed  thaf  in  the  oen're  oi^ 
eadl'  dBH  l^ft  another  hole.  No.  12',  ia 
^Ulis^  fitad  t^en  with  a'  snofller  drill  ai 
grtfO^Atmt-tfaroiighriha  ivo^yfhmi  ode  kok 
to  the  other,  and  so  oom|fleta»  this^part. 


'  Oft'  tbefi^  of-tlKe  bbdy  a  rinjr  of  iTtwy  is 
fitted,  witb'  a  very  thin  proj^oticiin,  wtiieb 
is  out  out  in  the  first  i^aoe  with  a  drill, 
Noc*  26;  wbioW  having  been  i  averted  1)0  ttiaes 
fl^ftfres  stiffioiettt  spate  for  a  small  drill*  No. 
6  istLsed  at  tbe-  extremity  of  eaoh  piHeo 
l^lt ;  at'  the'  top  of  tbk  another  hole  is- 
drilUdt  wMoh  finidies  off  the  effSebt  given 
^d'  it.  I  may  mantlon,  as  a  maft.ter 
of-  fact,  that  it  is  almost  imposSilde 
tb^  oottvey  the  exact)  appearaaoe  of 
IftiV  origlnBl  by  engraving,,  unless  very 
greai*  time  and  expense  are  devoted*  to 
it>  We 'will  proeeed'to  the  top  oi  cover 
of  th^  body,  -vHiioh  ir  made  of  blaek«-wt>od, 
•iAHTsatteas'the  battom«  Having  fitted  it^ 
it  eibenlNl  be  obnck^  by  the  latter  fittings 
and  ttirned  tk>  the  curve  desireo^ ;  a 'piece  of 
ivory  must'  then  be  fitted  aocuaratt^ly ;  tbe 
ivory  then'  transferred*  to  «  oonuterpart  of 
bcKti^wood,  and  treated  as  all-  other  such 
woi^-'viaj,  glued.  And  here  again  I  will 
dall 'attention  to  the  necessity  of  seeing  that 
all  x>&ttB'of  the  ivory  touch  the  boxwood- 
chuck,  as  it  will  be  seen  the  ivory  that  is 
left  after  it  has  been  cut  is  extremely  deli- 
cate. In  cutting  such  a  piece  as  this,  it 
wordd  look  like  requiring  a  spherical  slide- 
rest  ;  but  not  so.  The  curve  can  be  turned 
carefully  by  hand,  and  the  surface  highly 
polished ;  then  tbe  slide-rest  can  be  set  to 
an  avgle,  and  the  centre  of  the  drill 
broi^t  as  near  that  of  the  part,  to  be 
drilitdi  Tbe  first  cuts  will  be  those  that 
fomrthe  points,  15  in  immber ;  and  follow 
on  With  a  series  of  six  dHlIs,  all  gradually 
deorsMsing  in  siae,  whieh  neoessitat^s  90 
cutS"  in  this  piece ;  fbUfirwiogrthisiia  the  ivory 
slip  which  goes  abever-it^  ocmteltfiiig  32  holes 
in  all,  8  in  circnnrfetgneo  a«d'  4^  in  length ; 
on  the  top  of  this  is^a*very^dMaatb  kmd  of 
star,  curved  both  sldea^  and'  out  out  to  8 
points.  This  is  a  v«ryr  detfaata  piece  of 
work,  and  will  require  mc*0  owe  in  chuck- 
ing reaJly  than  in  cntHni^.  Tlie  extreme 
top  is  turned  by  baud,  and  then  cut  with  a 
drill ;  and  in  the  centre  of  the  ball  a  small 
bead  drill  is  inserted  four  times.  On  tbe 
bottom  of  the  lid  a  somewhat  deep  piece  of 
ivory  is  made  to  fit  and  curved  over,  being 
then  cut  into  eight  different  points  in  the 
firflt  instance,  the  centre  of  each  remainlDg 
portion  being  again  cut  out,  foroiing  iu 
reality  16  points  in  all.  This  lightens  the 
appearance  very  much. 

8o  far,  theo,  the  baie,  stem,  and  box  are 
completed,  and  we  must*iicnv  go  on  t(i  fit  up 
the  arm  which  carries  the  candle-sockets.  In 
order  to  get  them  exactly  opposit**  each 
other,  piaoetbeUaek-woodonaolraek,  and 
with  the  drilling  instrument,  dtfll  a  Hole 
each  side.  It  t£e  drill  is  adjusted  to  the 
exact  lengtU"'  of  th»  lath»*oa"thM,  as  it 
should  be^.ttiv^  holes  mtMt  be-perfeoily  taroa, 
the  arms  exttaded  at^,  as  will  be  at  onee 
sevoy  quite  plain*  On  the  end  of  each  a 
socket  is  fitted,  being  first  turned  in  plain 
fbDpm^  precisely  alike,  the  point  a  tutt>ing 
downwards  being  separate  pieces.  When 
bored  out  to  receive  the  candles,  they  should 
be  chucked  l^  that  hole,  e&oh  one  on  a 
sepamte  boxwood  ckuck,  identical'  in 
length,  and  to'  cut  ihe  pattern  seen  on  the 
l>ottom,  the  eccentric  oatter  is  the  instru- 
imeiit  with  a  left  side  oatter  single  angle  of 
45^,  thirty  oats,  the  slide-rest  bemg  aet 
abeot  S^lOths  below  the  Odotre  of  the 
lathe;  harvfaig  out  one,  pUcs  the  other  on- 
the  nosa  of  the  mandrel,  and  the  chack 
behig  the^eame  Idngth^  and  the  samesettiiigs ' 
used,  th^,  must  both  be  precisely  alike.  I 
may  say  that  thia  is  really  the  oitly  way 
that  I  can  reeononend  to  facilitate  making 
stay  number  of  things  alike,  aa  the  same 
eettlag  catt  be  used  without  any  readjuat^ 
ment  of  the  sKde^rest. 

Iti  ootling^^tbe  fringes,  so  to  speak,  for  the 
tbp  of  theee  sdokets.  extreme  oaiiB'  must  be 
psed,  as' they  are  the  most  delioate  pai^ 
hbautit:  two  pieees  of  ivory-must  be  ttunad 
out,  1  l^ieth  dmmetsr,  to  fit  over  tii&top 


of  the  socket,  aad^  as  will  be  seeRf  a 
tbhi  projection*  lelt  to  resfvpom  tbe  top  of 
the  Sdme,  the  two  pieces  being  turned  to  the 
same  size ;  place  the  Kaaso  upon  two  separate 
boxwood  chucks  and  glue  them  ;  when  E^t^ 
turn  them'  eaoh  as  thin  as  ponible, 
and  slightly  taper  off  the  extreme  edge,  so 
that  the  points  left  will  be  quite  sharp. 
This  done,  set  the  slide^rest  quite  true  to 
the  cylinder,  and  with  a  No.  12  bead  tool 
tbefirsi  setias  of  24  hales  may  be  drilled. 
The  reason  why  I  say  use  a  bead  tool  is 
that  it  has  less  to  cut  out,  and  renders  less 
chancer  of  breaking  away ;  when  tins^rowof 
holes  is  completed,  shift  the  slide-reftt,  or 
tether  the  drm,  so  that  when  the  next  hole 
is  drilled  a  kind  of  square  is  f^med  at  the 
part  left'  utwat*;  tha  division'^plata  mtst' 
now  be  set>  to  the  centra  of  tba  part  left, 
flind  another  htole  drilled  at  the  top.  When 
both'tbese  pieeeaaro finished  and  are^esDaatly 
Alike,  Which' they  mruat  be,  the  dide-reat 
must  be  set  romid  to  tba  surfaee,  and  with 
a  SBiall  drills  No.  8,  48  holas  are  again  on*^ 
leaving  the  same  number  of  pmata.  This 
will  be  found  exceedingly  delioale ;  bat  asr  it 
is  only  to  keep  it  reatiag  cm  the  to|»  of 'the- 
socket  it  is  quite  strong  enoui^h  im  that 
purpose ;  thete  two  pieces  will  ba  foamd 
perhaps  the  mos&  diffleadlt  part  of  tfa^spea^ 
men ;  when  aceoropli^ed,  however^  it  is  a 
mest  elegant  finish.  We  now  ooom  to  tha' 
litems  in  which  <the  candles  actually  gpo.  It 
*will  be  seen  that  tAiey  are  made  of  blaek* 
Wod,  with  ivory  over  them,  l}&i.  long  and 
jfin.  in  diametev,  and  highly  polished.  The 
ivory  is  turned  in  the  fdrm  of  a  cylindea* 
and  then  fittedto a'Odunterpart of  bexwvod 
in  a  similar  manner  ta  tbe  other  parts  tuified  > 
td  the  thickness  Tequired,  aad'then  cat  wUh 
the  vertical  cutter  in<  the  same  way  as  th^ 
body,  only  a  lesser  nmaber — ^viz.^  4  strand* 
(we  may  call  them)  cut  with  atoei  nod  so 
wide  as  the  lak-ger  paitteitib  Tooompkste 
its  length  25  cnta  are  taken<;  thua  the*alai«- 
sion  plate  divided  into  fdui\  out  round,  juot^ 
one  hole  forward,  adjust  slide-rest  exact. 
width  of  tool,  cut  round  again  at  every* 
quarter  of  the  pulky ;  ptoeeed  iU'  the  same' 
way  till  the  length  required  is  out;  Whan 
finished  it  will  be  f  ootid  a^omewhatdifieQlt' 
matter  to  get  the 'ivory  off  the  chuok^  for 
two  reasons:  fir«t,  the  ivory  thttt  is  kffi 
is  so  extremely  delicate,  and  secoodly;  tba- 
wood  upon  which  it  fits  being*  cylinder, 
the  wood  swells  with  tbe  imrmersion  in  hot- 
water,  and  so  fixes.  In  doing)  t^is  a^ammen- 
I  broke  several  before  getting  two  paifeat 
ones.  AtthetopofthispartitwiUbeeeenthcre 
are  two  more  pieces  turned  to  a  curve  fixed< 
in  the  same  way,  and  cut  out  with^a^dnll, 
v^ob,  being  used  in  the  same  wayaa  befova 
dcaaribed,  forms  a  kind  of  star  pattecDi 
IS^oiots  in  thafirst,  and  eight  in  that  pieaa 
which  fits  on  to  tiie  bottom  of  the  eandla. 

The  chains  areoompesedof  separate  2inha« 
eaoh  alternate  ona  being  spKt.  This  done,, 
those  that  are  spHt  may  be  isither  put  inutile' 
mouth  or  warm  water ;  they  will  then  <]paa 
freely  without  splitting^  The  quAckestway 
tom!ake  adhain  of  ttus  kind  is  to  bald  a- 
pleoe  of  ivory  in  a  die*ehaek,  and  bore  it  «p 
the  si2e  requtnsd ;  then  turn  it  into  a  Idng 
oytittderand  cutoff*  tharingswi^asharp 
naotow  parting-tooL 


^ilTHEK  tiie  immortal  Oap*en  Cuttle 
VY  presented  Wsiter  Gay  with  thai  cele- 
brated *<  Bilv^  watch,  whioh  was  so'big  amd 
10  tight  in  hi#pookety  that  it  oama  out  Uka 
aibuag,"  he^aodampaaaed  it  by  the  io^oab* 
tioB  to  **  pat'  it  baok  half*  an  hour  ema/f 
monhm^  aod^bout  another  quarter  towaioa 
the  artamooB^  and  it*a  a  waioh  thaVH  do 
ykm  dradit."  In  Ibsse  daya;  however,  when 
millidns  tnvft^   diftly   by   ra«l«ay 


•  ArrfSfttlMonQietVAiisIt  liliutaDsat,  as 
tA^DSteMdaktlM  tAf  Tba*,  ffo  Ska  tNB'<  . 
ftatlgawn.  BrIi«nHaaCAAM,2f.IiaS.  Lsates* 
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soBniag  In  ido  naftU  pvoportion  of  oases, 
aliiifwl:  "with  the  i^anola&lity  ^f  the  gun 
itself;,  and  when  Green  wioh  Mean  Time  is 
automatiaaUy  flashed  daily  iit  10  a.m.  to 
every  Okief  Post  Office  in  the  Kingdom,  the 
kind  of  time  bQpt  by  the  watch  of  \he 
honest  old  master>m%rinermast  of  necessity 
fail  to  iliid  aeeeptaaoe  even  in  the  most 
out-of-the-way  Village.  Hence,  anything 
•whioh  fiiU  enable  the  dveUer  in  country 
plaoea  niKffringly  to  obtain  the  exact  hour. 
Biinm'e,  and  ec^ond  at  his  station  (theiefore 
at  Gretnwieh),  -must  possess  the  greatest 
praotieal  value,  and  must  be  ^ireleonied  by 
all  who  have  a  train  taoatch,  a  phenomenon 
to  note,  or  an  appointmeut  to  keep.  To 
explain,  th^n,  tha  method  of  deriving  the 
time  originally  from  observations  of  the 
heavenly  bodies  is  the  object  of  Mr.  Olark^s 
excellent  little  book,  whish  we  ebould  be 
glad  to  aee  in  the  hands  of  all  canutry 
gaiitleBQen-*snd  for  the  matter  of  that, 
town  gentlemen  too—throughout  the  king- 
dom. Onr  author  oommenoes  by  a  deeprip- 
tion  of  the  (teeming)  ciurpal  rotation  of  the 
heavens,  and  shows  bow  the  passage  of  a 
star  over  a  wire  stretched  by  a  weight,  may 
furnish  a  means  of  roughly  obtaining  the 
time.  He  then  goes  on  to  describe  the 
Transit  Instrument,  the  method  of  nsioig 
it,»and'its>adju*»tmMkti;  shows  how  it  ma^y 
be  brought  approximate!  if  into  the  Meri- 
dian, givas  ezAoiples  of  Transtts  of- the  Sua 
And  Stars,  whenoe,  the  local  (and,  of 
wmxaet  from  the  local,  the  Green <^eh)  Mean 
Tiaw  is  deduced  ;  telU  the  beginner  new  to 
find  the  meridian  altitudes  of  the  Stars  he 
has  to  observe,  and  furnishes  iostmction 
on  counting  time  by  ear,  on  an  ordinary 
wateh,  ereetinj^  a  meridian  mark,  &c.,  &c* 
So  far  the  work  is  thoroughly  apprehensible 
to,  and  may  be  used  by,  any  one  fsjniliar 
with  the  first  two  rult-s  of  arithmetic.  In 
thei  second  part  of  his  work,  iMr.  dark  goes 
into  the  theory  of  the  sobjeot,  expltdns  the 
diffisrence  betwf^n  Mean  end  6id<rpe«l  Time; 
shows  how  to  calculate  the  times  of  Transits 
from  the  Nautical  Almanac,  and  gives  in 
detail  the  various  corrections  to  be  applied 
to  observed  Tran  its  to  render  tiie  resulting 
observations  as  rigidly  accurate  «s  the  size 
of  the  observer's  instiument  will  permit. 
To  fbUow  the  whole  of  this  intelligently, 
Borne  rudimentary  trjgoaematry  and 
familiarity  with  the  use  of  tables  of 
logarithms 'Will  be  needed.  The  work  con- 
cludes with  a  copious  series  of  "Transit 
TaUes,*' which  may  be  described  as  a  large 
extension  of  the  lists  of  Greenwich  Mean 
Times  of  Southing  of  the  Principal  Fixed 
Stars,  which  conclude  our  own  monthly 
' '  Astronomical  Notes. '  *  The  language  em  - 
ployed  throughout  is  plain  and  per9picuous, 
but  the  Student  will  do  well  to  note 
example  5  on  p.  67,  as  it  seeais  to  us  that 
elsawheBe  it  is  nut  al way st  made  quite  so 
oLear  as  it  might  be,  that  it  is  reaUy  always 
l9ml  time  that  is  obtained  by  a  Transit 
I^strvment,  from  which  Greenwich  Time  is 
derived  by  the  application  of  a  constant 
quantity  dependent  on  tbe  Longitude.  We 
have  said  above  how  desirable  we  deem  it 
that  the  work  under  review  should  be  widely 
diffused.  Very  n(*tably  would  we  commend 
it  .to  the  atteutiou  of  ohurch wardens, 
authorities  of  town  htills,  and  others  having 
pnbHe  dodu  under  their  control.  As  tbe 
same  'tima  ahown  by  a  pacuh-ckurch 
olockhas  zaoro  than  once  bean  decided  to 
be  the  legal  time,  it  is  imperatvv^y  neces- 
sary that  the  indications  of  such  a  clock 
ahall  be  rigidly  correct.  Mr.  Clark 
expresses  an  opinion  (which  we  regard  as 
perfectly  well  founded)  that  any  gardener 
or  ooaohman  might  easily  be  taught  the 
use  of  such  an  iustrament  as  he  advocates. 
There  is  no  possible  excuse,  then,  for  the 
horolqgieal  vagaries  to  be  not  inf^^nently 
observed  in  the  cloohs  of  oouutry  oharebes. 
The  cost  «f  suoh  a  Transit  iostrament  as 
oar  author  describes  would  form  an  abso-  I 


lotely  insensible  addition  to  the  mtes  in 
almost  every  village  in  tbe  Kingdom.  We 
are,  however,  tempted  to  think  that  maoiy 
a  squire  would  eheerfuYly  set  up  a  Transit 
impensa  stio  for  the  enduriDg  benefit  of  his 
own  neighbourhood,  when  he  €moe  learned 
how  cheaply  it  might  be  bought  and  how 
easily  used.  And  this  brings  us  to  'say,  in 
conclusion,  that  an  advertiseneat  at  the 
end  of  Mr.  Clark's  little  book  has  referenoe 
to  a  form  of  instrament  which  the  author 
has  induced  some  manufao^uriDg  opticians 
to  make,  for  about  one- fourth  of  the  price 
that  a  small  Transit  now  general  y  costs. 
It  is,  however,  described  as  having  Va 
14"  telescope  and  1^"  aperture.*'  Turning 
back  now  to  p.  30  of  the  work  before  us, 
we  find  it  correctly  stated  in  a  foot-note 
that  *'  minut*^s  and  seconds  of  arc  are 
written  thus  1'  15"."  What  sort  of  an  affair 
a  telescope  of  14  seconds  of  arc  focus,  and 
one  second  and  an  eighth  of  arc  aperture 
can  be,  we  rather  fail  to  see.  Wo  should 
hatve  imagined  that  suoh  dimensions  would 
have  been  dependent  upon  the  limsr^ones  of 
tbe  telseeope  and  its  distanee  from  ttfae  eye. 
if,  though,  the  sign  "  is  meant  lor  inches, 
we  must  protest  against  a  practioal  astro- 
nomer,  snob  as  Mr.  Clark  o3i>vioiisky  is,  so 
miaosiog  a  symbol,  whieh  has  a  perfpctly 
definite  and  unifwrnlly  aootpted  >«^fBifioa- 
tion.  Tbe  best  thing  far  dse  reaAsr  >to  do,, 
however,  is  tabuy  the  book  fiortkwilh^  and 
^somct  this  slip  with,  his  pan. 


THE  ACHEOITATIC    OBJEOT- 

GLA8S.-VIL 

Bj  W.  Bbabbttbt. 

{Continued  fivm  pa^e  441.) 

P  BOB  ABLY  no  one  has  since  postessed  so 
compreheDslve  akno^vledge  of  thethesT^^ 
of  the  objeot- glass  as  Sir  John  Herscbel.  His 
results  repTf  sent  the  accumulated  study  of  the 
greatest  theorists  on  the  matter ;  and  howeFSr 
unsuitable  for  practioe  some  of  the  numbers 
may  seem,  undoubtedly  they  are  as  nearly  cer> 
rect  as  it  Is  possible  mr  suoh  to  l>e.  I  regret 
-my  inability  to  give  a  more  systemafio  aoooont 
of  the  analysts  upon  ^^ch  ttiey  are  founded. 
H'>r8ehel*S'Work  is  eubjeet  to  tbe  same  short- 
oomiugs  as  aU  purely  laathematioal  reMaroh 
must  be— vis.,  that  theory  is  only  of  use  in  io 
far  as  it  oan  famish  a  guide  for  ptactioal 
work.  However  exact-  a  rule  may  be,  me- 
chanioal  oondiiions  may  not  permic  it  to  be 
worked  upon. 

Leaviug  tbe  investigations  af  Hers^el,  I 
come  to  those  of  Barlow. 

It  will  be  remembered  that  in  speaking  of 
li[artiu*s  work  with  lens  oombinatioas,  iti  was 
said  that  no  role  existed  by  whieh  the  particular 
abfixration  of  a  lens  oonld  be  computed.  Also, 
one  formula  only  was  known  for  finding  the 
general  aberration  of  a  lans  of  any  kind  of 
glass.  Barlow  set  himself  to  work  to  remove 
these  difficolties  and  deficiencies. 

Taking  the  mathematioal  expression,  which 
had  then  been  deduced,  tihowkkg  ike  approKimare 
error  in  vefraotion  by  a  spheiieal  surface,  he 
formulated  an  equation  giving«the  aberration  of 
a  lens  lor  any  condition  of  the  incident  i«ys. 
This  was,  essentially,  all  that  was  requisite  for 
determinhig  what  kind  of  leases  would,  when 
united,  destroy  each  other's  errors.  '  For  if  tbe 
rays  tiaves^g  tbe  seocsid  lens  wsee  united  in 
a  point,  the  error  introduoed  by  passing  througb 
the  first  must  bs  ooimterbalanoed  by  the  seooad. 
Or,  in  ether  words,  the  «l>erration  of  the  second 
lens  for  diverging  rays  must  be  equal  to  that  of 
the  first  for  paraUel  rays. 

Introducing  the  condition  Of  panfflellflD, 
Barlow  oonfiraMd  thn  aaoasaoy  of  fiu>gben*s 
rule,  and  also  found  the  true  valae  of  tbere^a- 
fien  for  any  deseription  of  glass.  The  oo- 
effioJents  depended  on  the  reftaotion  only,  and 
when  it  wa«  1*6,  they  were  the  simple  nnm^ero 
previously  given.  I  append  esvsral  values  for 
oomaon  iadiees  in  crown  glass.  Benotin^r  tbe 
oo-effisieiiSs  by  letters,  the  equation  stands  thus, 
— let  us  call  its  value.p,  then : 

A.^4-B.y  4-0 


If  Ahis  equation  /be^aoliiBdiiWOJlitclA]^  value 
of  q  to  ^e : — 


ly. 


P  -?±y^(p-|)'*^'(P-'Q)<A->») 


A^p 


Off   «:J»    - 


1* 


^. 


y  (A-.Bff  C)  -.AP  + 


B« 


{A.-p) 
The  valoeiofrthe  co^eiBfliants  ase : 
£ 


Index. 
1-  6  ., 
i»6l  .. 
1-62  ., 
I'&S  .. 
l'6i  .. 


A 
4-  8 

4  47 
444 

.  4'^ 

,'4'  4 


/I- 
,  1<06 
•4^12 


c 

1-H6 

I'ln 

,  MIO 


Thequantityvj9'i«  «he  icosfigisat  .of  paraUel 
abeiratiea,  whose  jeal  vskie,  as  hsioce  found,  is 
pxT,  or  its  cqalsialent  p>^  if  /  fli(  ^  -  1)  F. 
A  uireful  table  may  be  formed,  -by  taking 
vatiour equidistant  mnabsstilor  theaaloe  of  p ; 
flndthentkytbeaseoadof  the .  above  equations, 
fladiag  thecQsrespond'ng  vAlais  of  q  fat  the 
four  or  ^"9^  ssowtt'indlses. 

AsBBBAnoir  Txbix  tob  Pabjuoobl  Ba.t9. 


Bsiio  of  sorfaees 

or^iifiaol 

q  for 

diffexedt  indiceb. 

¥shie 

of'/?. 

\m 

151 

L'52 

1-63 

1-05 

•180 

MO 

•592 

•291 

•2»6 

-803 

115 

*880 

•374 

•877 

•880 

1*20 

•445 

•445 

••46 

•447 

1% 

^15 

^10     I' 

t4oe   ' 

•509 

1^ 

-572 

^0    . 

rM8 

•567 

l'»> 

'^as 

-«27 

./625 

•626 

mo 

•689 

•0«6 

r«83 

-683 

1-45 

i-JoO 

•743 

•140 

•740 

•1-60 

•803 

•800 

•798 

•798 

1-65 

r8ti6 

•858 

•865 

•855 

160 

•921 

-917 

•913 

•913 

1.66 

•979 

•975 

•973 

-W2 

170 

1642 

1-087     ' 

1HBS4 

1-C84 

176 

1-103 

1098 

l-Wb 

1-095 

180 

1-166 

1-161 

1-159 

1-169 

1-85 

1-280 

1-226     , 

1-228     ' 

I«223 

1.90 

1296 

1-292 

'1-289 

1-290 

195 

1860 

1346 

a-357 

1^869 

2^ 

1-434 

1-481     < 

1-429 

1430 

2  05 

1-606 

1*603 

1-503 

1-604 

210 

1-581 

1-578     .; 

..  ai^9 

l-66a 

216 

1*6.58 

1-657 

1-658 

1-669 

2-20 

1733 

1-738     :. 

ilr788 

1-741 

This  table  m«.j  bo  ooatiMiai  to  any  desired 
length,  but  probubljr  the  numbers  here  given 
irOl  be  suffiiiieut  for  «ll  terns  likelj  to  ocear  in 
Barlow's  oombinatioDS.  The  higher  numbers 
ara  for  oouvez  lenses  having  a  mnoh  flatter  outer 
curve,  saoh  as  is  used  iu  jBLexsehel's  plan.  By 
this  table  we  can  select  a  suitable  ratio  for  tLe 
crown  rsdii,  when- the  aberration  of  tke  flint  is 
known;  but  it  will  serve  also  as  a  general 
absrralioa  table ;  fbr  by  multiplyiuK  the  num- 
ber ia  the  first  column  by  the  thickness  of  the 
lens,  we  get  its  actual  ahersatioa. 

Iu  aomputing  the  sstor  of  the  second  lens, 
Barlow  was  not  ^sble  to  obtain  an  equAetfon  so 
simple  .at>d  i convenient  as  Ihe  .previous  one. 
Even  with  tthe  arifiees  fcr  reduction,  it  is 
tedious  and  Intriaate,  and  does  not  appear  capa- 
ble of  beiag  expreeited  in  a  simple  form.  Wt^en 
mmltipliad  by  the  factor.  2  Fl</i  -  1)  bf  thecon- 
'Vex  lens  the  qoaatity  p\  or  the  •sphsriosl  error 
of  tbe  fliot  hua^r  oi  verging  nys,  ie  given  by 
the  lolluwiLg  equation  :  — 

/       o  -» 9'     Y      c>fy<yi'-f  1) 


H'{c  -v  2 


i-  h> 


•  (   ^'  +  1     ^ 

The  qaantltieii  b»  C  and  ore  introduced  to 
bimplify  the  cilculatioas.  Their  vahies  are  It 
-  (fi'  -  1)//^';  (m'  being  the  refractive  isdex 
of  flint  len».)  :0=  X.  f'.  /  (1  -  i^)  (fi*  -  1)  (1  +  q) : 

«  e  ^ .  /.  r  * (1  +•9'  -nq'h y  w  thetifttw  ot  uie 

ba<k  sorfdoe  of  tbefitnt  to  Its  iirtier  olo. 

The  valu»  of  p -so  found,  mu^t  be  looked  for 
in  the  fimt  oolaaia  of  the  preeedsag  t«ble ;  and 
rhe  corre<«pondinK  value  of  ^  in  its  peeper 
column  maybe  dslermined  by  simple propur • 
tion. 
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Ik  oaloalAfibg  fhe  onrret  of  a  oombtnmtioii  by 
tibete  mlet,  it  is  alvsjv  necofmrr  to  MBome  % 
ndib  for  the  enrres  of  the  flint  tenfl,  and  thus 
IndthoTalaeofi^.  Tbej  an  not  adapted  to 
tfn  InTane  proceaB  of  aMoming  the  enrroB  of 
the  orowB  lena.  The  general  nature  of  the 
operations  maj  be  thna  indicated :~ 

1.  From  the  gfren  ditperriTO  ratio,  ascertain 
tke  erown  and  flint  f od  reqoized  to  Batiaf  jr  the 
oampoimd  f  oons. 

2.  Agnune  a  ralne  for  ^ '  the  ratio  of  the  flint 
enrfaoei,  and  from  the  fooas  and  refraotiTe 
power,  find  the  onrres  requisite. 

S.  Determine  the  Talnes  ci  C,  e  and  b,  and 
thos  obtain/,  the  flint  aberration. 

4.  Bj  reference  to  the  table,  or  bj  snbstitntiim 
of  ji  in  the  prraer  equation,  iind  tlie  eocrespood- 
iaff  value  of  g  for  the  crown  lens. 

6:.  From  f  and  the  crown  focus  and  refractiTe 
power  the  radius  of  each  surface  may  be  de- 
tsrmltted. 

It  will  be  noticed  that  Barlow's  equttion  for 
CM^puting  the  Tergent  aberration  conii»te  of  two 
fATta— the  flrst  represents  the  effect  due  to  the 
ifiddent  surface  ;  the  second  that  of  the 
emergent  surfaoe.  The  flrst  part  is  bj  far  the 
moet  complicated,  and  its  ralue  is  very  Bix«all 
compared  with  that  of  the  r eoond.  Hence,  in 
most  cases,  it  may  be  neglected,  and  the  vidue 
of  X,  found  from  the  second  part  alone,  will 
giro   a   slight   07erMx>rrectiTe   power   to   the 


Bat  if  this  method  be  used  to  compute  the 
ourres  of  an  HerMhellian  combination,  the 
jwfaole expression  must  be  taken  into  account; 
as»  owing  to  the  ohauge  io  the  character  of  the 
enr?e,  the  omission  of  the  flrst  part  would  entail 
.  aerioTis  errors. 

For  ordinary  cases  we  may  draw  up  a  table, 
which  win  enable  approximately  correct  results 
to  be  found,  without  much  intricate  calculation. 
'Using  only  the  second  equationsl  part,  it  may 
he  expressed  in  tenns  of  carre  ratio,  dUspersive 
ratio,  and  refractiTe  index.  The  intermediate 
quantities,  b  and  c,  are  then  unnecessary.  Also 
sihce  the  Taluee  of  ^  in  the  aberration  taUe 
do  not  greatly  vary,  the  mean  m^y  he  taken  as 
<applioable  to  all  the  crown  indices. 

Appboxdcatb  Bulhb  fob  Fivdivo  thb  Gubvss  of 

AS  AOBBOMJLTIC  OBJECT  OlASS. 

BefraottTB  index— erown  =  fi:  -  flint  a  /tr. 
Batio  of  diipersiTe  powers  e  i.    Compound  focus 

»^- 
Focus  of  crown  lens  =  F  =  ^  (1  -  ^. 

Focus  of  flint  Uns  =/=  ^  f  4-^)  =*^  * 

Assumed  ratio  of  flint  surfaces  :— 
r,  :  r4  :  1  :  ?' 

Then,  inner  flint  radios  r,  =a/(^'  -  1)  /  ^-i-A 

Then,'outer  flint  radius  r,  ^  f(jt'  ^  \)  (l  +  q'). 
Value  of  flint  aherratioa ; — 

Corresponding  Tsloe  of  ^  :— 


116 
1-20 
1.25 
1-30 
1>85 
1-40 
1-43 


•874 
-446 
•&06 
•66K 
•625 
•683 
•716 


1-45 
1'50 
1-65 
1-60 
165 
170 
175 


•739 
•798 
•865 
-913 
-972 
1-030 
1090 


1-80 
1-85 
liK) 
1-96 
200 
206 
210 


M60 
1-220 
1-290 
1.360 
1-430 
1*500 
1680 


Thep,  front  surface  crown  lens  n  =  F  .  (fi  —  I) 

to  +  1). 
inner  surface  crown  lens  ri  «  F  .  (/i  -  n 


C^"). 


Wd  will  Ulostrate  the  use  of  this  table  by 
flnduDg  the  radii  of  an  objectiTO,  made  of  the 
same  gUsses  at  used  in  illnstration  of  Her< 
sohel*s  roles. 

There  are :~ 

Hard  crown  ••.••.•••  .Index  1-51 

Denseflint „      1*62 

DispersiTe  ratio  »  0*6 

Then,  taking  the  standard  focal  length  of 
l,006in.  a  0,  we  have :  — 

Fbeus  erown  e  l,oeo  x  0-4  »  400. 
Focus  flint     «r  400     -f-  0*6  a  666  66. 


Next,  assume  that  the  ratio  of  the  flint  surf  aces 
is  10  a  f'; 

Then-r,  =    666-6  x  -62  x  M  «  454-66. 
r«  a  454-66  X  10  =  4516.6. 

Substituting  the  requisite  Talaes  in  the  equation 
of  aberration,  we  find  ji  =  1*487  and  oorrespendisg 
Tsloe  <A  q  —  *787. 

Then-r,  «  400  x  -51  X  1787  =  364  5. 
r,  a  364-6    -T     -787       =  463-1. 

Tiierefore,  the  radii  giving  a  focal  length  of 
lOOOin.  are :~ 

Crown)  364-5       Flint)    454-6 
lens    /463  1         lens  /4516- 

Dividing  by  20,  we  obtain  those  for  50  inches, 
focus: — 

Crown  118*23       Flint)    22  73 
lens    (2316        lena  (227-3 

Barlow  gi?es  scToral  examples  of  the  use  of 
his  formula. 

No.  I.— Crown  index,  1-615.  Flint  index,  16- 


FJGJ  F/c/j$  r/a.s 


F/Cj^      F/G^ 


Disperstye    ratio,    0*66.       Object-glass,    djin. 
Aperture  focus,  80in. 

Computed  curves : — 

Crown)  28-9       Flint)   27*19 
lens    /  27*2        lens  ]  271*0 

Actual  curves  used : — 

Crown)  28*4         Flint)    26  4 

lens    1 26-4         lens  j  264* 

Comp.  focus  =  77*9. 

Spherical  error  perfectly  balanced,  ^thouah 
crown  aberration  =  1*738  instead  of  1*730. 
Achromatism  perfect,  although  I  a  -66i  instead 
of  *66.  Crown  reversed — achromatism  not 
altered,  but  spherical  error  not  so  well  balanced : 
being  1*62  instead  of  1*73. 

No.  2. — An  under-norrect  combination. 
Crown)  30  Flint)    26*4 

lens    )  26*4         lens  /  264. 

These  answer  to  value  of  ^  =  *681.  Blue 
colour  at  the  focus  too  strong  to  allow  any  judg* 
ment  on  the  spherical  error. 

No.  3. — An  over-correct  combination. 
Crown  )  26-4        FUnt )  28  4 
lens    I  30-  lens  )264 

These  answer  to  value  of  ^  a  -638.    Yellow 
colour  at  the  focus  preponderates. 

No.  4.— Crown  index,  1  -515.  Guinand's  flint 
lens  index,  1*63.  Dittperslve  ratio,  -645.  0.G-. 
aperture,  6|.    Focus,  77. 

Computed  crown  curves,  31*57;  41*93.  Flint, 
plano-concave. 

Aotual  curves: — 

Crown)  32  5       Flint)  40*4 
lens    J  40*4        lens  (  — 

Corrections  satisfactory  in  every  respect. 

No.  5— Crown  index,  1515.  Flint,  1*613. 
Dispersive  ratio,  -637. 

Computed  radii  of  crown,  12  32  and  27  3. 
Actual  curves : — 


Crown )  12*3 
lens    )27  7 


Flint)  22-2 
lens  (56*4 


Colour  and  spherical  aberration  both  per- 
feotly  corrected. 

No.  6. — An  objeot-glasB  made  on  Herschers 
plan: — 

Crown  index,  1*516.  Flint.  1*587.  Disper- 
sive ratio,  -6776.    Compound  focus,  29*5. 

Badii  computed  from  Herschd^s  formula : — 

Convex  19-91     )  ConoaTC  —    6*66 
lens      6-60     /      leos   -f  84-49 

Using  Barlow's  method  to  match  the  flint 
curves,  those  of  the  crown  come  out,  19*913  and 
6  499. 


To  alter  these  so  as  to  remove  the  osatral 
contact  curvee,  the  actual  radii  ussd  were:— 
Convex  190       I     FMnt  —   6*68 
lens      6*61     J      leos  +  32*  6 
These  gave  a  very  satisfactory  result 

(To  U  eoHtimi4d.) 


THB  VARIATIOHS  OF  GRAVITY. 

THE  idea  has  long  ainoe  been  expressed  tint 
it  might  be  poMible  to  measure  the  varia- 
tions of  gravity  at  different  points  of  the  globe 
by  the  height  of  the  column  of  mercury  which 
balanc  s  the  pressure  of  a  given  mass  of  gss  at 
constant  temperature.  H.  Mascart  has  reeenUj 
tried  to  carry  out  this  method,  and  experieaos 
shows  that  it  is  suso?ptible  of  the  greatest  pre 
cision. 

The  apparatus  (described  in  a  note  to  the 
Paris  Academy)  consists  of  a  sort  <^  »ipboa* 
barometer,  the  shurt  branch  of  which  is  closed, 
and  oontains  a  certain  quantity  of  gas.  To 
avoid  oxidation  of  the  mercury,  and  cooseqwat 
loss  of  pressure,  the  author  um4  carbonic  aoid; 
this  gas  was  introduced  at  a  pressure  suffioieat 
to  baianoe  a  column  of  mercucy  of  I  metre  when 
the  tube  was  held  vertical. 

The  chief  diffiooltles  encountered  in  the  ex- 
periment consist  in  the  determination  of  the 
temperature  and  in  measurement  of  the  level  of 
the  mercury  by  means  of  a  divided  sosJe.  Tbit 
mstrument  was  placed  in  a  metallic  eylmder 
full  of  water,  wtiich  was  kept  in  agitation  bj 
an  air-current  from  a  syringe-bulb  of  caout* 
chouc.  Withathermometer  divided  into  1- 50th 
of  a  degree,  the  temperature  could  be  estimated, 
at  least  in  relative  values,  to  less  thsn  l-lOO 
of  a  degree.  The  divided  scale  was  fastened  on 
the  buometric  tube  itself;  it  was  seen  bj 
reflection  on  a  gilt  surface  which  sent  the 
virtual  image  into  the  axis  of  the  tube,  and  the 
mercury  was  observed  through  the  layer  ol 
gold,  as  in  the  prisms  of  M.  Gk>vi.  One  may 
thus,  with  a  single  microscope,  observe  st  tb« 
same  time  the  level  of  the  mercury,  and  the 
corresponding  division  of  the  scale — all  error  of 
parallax  being  so  eliminated.  The  scale  was 
divided  into  tenths  of  a  millimetre.  When  the 
illumination  is  properly  managed  with  refleotors 
it  is  Tery  easy  to  estimate  the  hundredth  of  s 
millimetre. 

To  submit  the  method  to  a  decisive  test,  H. 
Mascart  determined,  by  a  series  of  observations 
at  the  College  of  France,  the  empirical  relatkn 
between  the  apparent  heights  of  mercury  sod 
the  temperature.  Tben  he  carried  the  instni- 
ment  to  Plessis  Piquet,  to  a  tent  at  an  altitude 
of  about  180m.  (600ft.) ;  it  was  then  broaght 
back  to  the  laboratory  of  the  College.  The  mesa 
diflference  of  the  readings  was  0 -027mm.  Cal- 
culation shows,  ind«-ed,  that  between  these  two 
stations,  with  a  difParence  of  altitode  not  reach- 
ing 150m.,  the  change  of  height  in  the  merenry 
should  be  about  2-  100th  to  3-100  ch  of  a  mm.,  i.e.. 
a  gravity  hardly  superior  to  the  limit  of  exact* 
neas  the  experiment  admits.  No  doubt,  the 
instrument  is  somewhat  inconvenient  to  trans- 
port, for  it  is  necessary  to  ayoid  entrance  of 
gas  into  the  barometric  chamber,  but  it  is  be- 
lieved this  difficulty  is  not  insurmountable. 

As  regards  senmibility,  the  method  appears  to 
be  not  inferior  to  the  most  careful  obsemtion  of 
oedllationB  of  pendulum.  If  the  height  of  the 
mercury  column  be  determined  to  nearly  I- 100th 
millimetre  (which  the  author  believes  realisabk)i 
the  correepondtng  variation  of  the  length  of  this 
pendulum  would  be  also  1  - 1  OOtb  men. ,  which  wonld 
produce  a  chanif  e  less  than  half  a  aooond  per  day, 
or  l>60th  aecond  during  one  hoar.  This  is  a 
degree  of  precision  rarely  attained  in  pendnhus 
observations. 

On  the  occasion  of  this  commimioallon  fron 
H.  Mascart,  M.  Boussingault  stated  that  durisfr 
a  stay  in  Ecuador  he  had  attempted,  by  a  sobw- 
what  similar  method,  to  flnd  whether,  in  ^ 
same  locality,  gravi^  did  not  nndergo  vatis- 
tions  analogous  to  those  of  magoetism,  obserred 
flrst  by  de  Chauvalon  and  conflrmed  by  Hss- 
steen. 

In  a  spherical  vessel  of  thick  glass,  baviaf  t 
capacity  of  8  litres,  was  placed  a  barometer  »• 
serted  in  a  small  cup  fml  of  mercury,  lbs 
graduated  tube  carried  a  runner  with  veniffi 
enabling  one  to  appreoiate  alength  of  1  -20th  va- 
The  glass  vessel,  having  been  filled  withdiy 
air,  was  closed.  The  upper  part  of  the  tabe 
prpjeoting  out  of  the  yesselwaa  about  0-40«« 
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(l(Ua. )  The  dry  air  waa  Bubmitted  to  a  preaanre 
of  about  640inm.  The  observation  a  were  made 
near  the  mioea  of  Marmato  (altitude  1,000m.). 

The  oapitid  point  in  this  r«»Bearoh  was  to 
plaoe  the  apparatus  where  the  temperature  would 
remain  invariiible.  lu  the  equinootial  region, 
the  lone  of  invariable  temperature  is  at  lefis  than 
40in.  depth.  For  greater  seoiuity,  the  instru- 
ment was  plaoed  in  the  gallf rj  of  an  abandoned 
lUyer-mine  (the  Sccha/ruto).  A  few  days  after, 
when  equlibrium  of  ceiuperature  was  thought  to 
be  established  between  the  apparatus  and  the 
soil,  observations  were  oommt-noed.  The  air  of 
the^allery  wasoonsiantl720-5«  C. 

The  height  of  the  barometrio  oolumn  did  not 
vary.  It  was  oonoluded  that  there  hadnotbeen  any 
perceptible  ohaoge  in  the  intensity  of  gravity 
during  these  experiments. 


OIBDWOOB'S    IMPEOVEMEVTS    nr 
EHOIHE- QO  VEBVOBS. 

rthe  well-known  Allen  governor  (whioh  was 
illiLstrated  and  desoribed  on  p.  373,  Vol.  XV.) 
the  UQventur,  Mr.  R.  K.  Huntoon,  made  use  of 
the  resistance  offered  to  the  passage  of  the  blades 
of  a  fan  by  oil  containtd  in  a  small  drum  to 
regulate  the  speed  of  the  eogine.  A  novel  de- 
purtura  on  thin  prinoip|e  has  been  recently 
patented  bv  Mr.  W.  W.  Girdwood,  of  Lett, 
Cottajgres,  Poplar,  E.,  which  will  be  aufficiently 
explained  bjr  the  following  desciiption,  and  the 
aooompanying  engravings.  Theoretically, 
governors  of  the  type  iu  whioh  the  oontaining 
vessel  or  the  fan  are  made  to  revolve  are  not 
perfect;  but  Mr.  Girdwood  claims  that  he  has 
succeeded  inextrudiug  ioenia,  centrifugal  force, 
and  impact  frum  his  governor.  His  invention 
consists  of  a  hollow  wheel  containing  liquid, 
whioh  is  mounted  upon  suitable  bearings  and  has 
one  of  its  journals  ex 'ending  through  one  of  its 
bearings,  to  whioh  jouriitd  is  att«M)hed  a  diDC 
having  a  pin  fitted  at  right  aogles  and  eccentri- 
cally to  it.  A  driving  pullt-y  is  mounted  upon 
suitable  bearings,  aud  in  the  same  axial  line  as 
the  hollow  wheel.  One  of  the  journals  of  tbe 
driving  pulley  extends  through  its  bearing 
nearest  the  hollow  wheel,  and  has  a  disc  atracbed 
to  it.  ^  A  spindle  pasMtf  through  the  centre  of 
the  driving  piJh^y  aud  is  free  to  move  in  any 
circular  direction,  and  upon  its  extremity  nearest 
the  hollow  wheel  a  small  piuion  is  fixed ;  this 
small  pinion  aud  fipindle  mu^t  be  imagined  to 
remain  stationary  uutil  an  acceleration  in  the 
speed  of  the  engine  to  be  controlled  occurs,  wheu 
it  has  a  slight  lotary  motion  given  to  it.  Upon 
the  dific  of  the  pulley  is  fitted  a  pin  at  right 
angles,  and  ecoentrioally  to  it  and  to  the  pin  is 
attached  the  central  portion  of  a  volute  spring, 
which  is  wound  to  a  certain  tension  and  is  then 
enveloped  with  a  metallic  drum,  whioh  isotpable 
of  rotation  upon  its  own  axis.  The  circum- 
ference of  this  drum  assumes  the  form  of  a  cog 
wheel,  which  gears  into  and  rotates  round  the 
central  small  pinion  and  ppindle  passing  through 
the  driving  pulley.  The  crank  disc  of  the 
hollow  wheel  is  next  attached  to  the  periphery 
of  the  drum,  either  by  a  flexible)  chain,  steel 
tape,  or  solid  connecting  rod.  The  pin  upon 
which  the  spring  drum  is  fixed  passes  through 
the  disc  of  the  driving  pulley,  and  is  oonneoted 
to  a  ratchet  and  pawl  arrangemeut  for  increasing 
the  tension  of  the  spring  wheu  the  apparatus  is  at 
rest.  If  the  driviug  pulley,  which  is  driven  by 
the  engine  to  be  controlled,  be  no  w  put  in  motiou, 
ao  long  as  that  motion  is  uuiform  and  steady, 
the  spring  drum  with  its  cog-wheel  will  desonbe 
its  otbit  round  the  central  small  pinion  and 
spindle  without  affecting  it  in  any  degree  what- 
ever, but  should  the  puuey  receive  increments  of 
speed,  they  are  not  transmitted  directly  to  the 
hollow  wheel,  but  iuipart,  first,  an  epicydoidal 
motion  to  the  spring  drum  and  its  cog-wheel, 
whioh  in  its  turn  rotates  the  central  small  pinion 
and  spindle.  Upon  the  other  extremity  ot  this 
central  spindle  is  fixed  a  lever,  from  the  angular 
motion  of  which  action  is  obtained  for  either 
opening  or  olosing  the  steam  valve  of  the  engine 
to  be  controlled.  The  angular  motion  of  this 
lever  is  opposed  by  a  eplral  spring,  whioh  in 
oapable  of  delicatH  ad j  ustmeut.  When  t he  ppee d 
of  the  driviug  puil«-y  lucreaMep,  the  epicydoidal 
movement  ot  the  spriug  drum  causes  a  further 
convolution  of  the  cjutuiued  sp  iug ;  but  wheu 
the  speed  dt  creases  an  evolutiou  of  the  spring 
ooouis,  aiid  hence  a  reverse  m  vement  in  the 
lever  of  the  central  (»piudle  reaults,  which  is 
further  assisted  by  the  spiral  spring.    The  hol- 


low wheel  containing  liquid  must  be  very  liffht, 
and  weight  must  be  annihilated  as  far  as  possible. 
If  the  wheel  is  composed  of  iron,  brass,  or  wood, 
it  should  contain  oil  or  water  ;  but  if  of  glass, 
meroury.  The  weight  of  liquid  should  exceed 
that  of  the  wheel  and  shaft,  the  object  being  to 
entirely  obHterate  any  momentum  that  might 
be  stored  up  in  the  revolving  wheel.  The  level 
of  the  liquid  must  always  be  below  the  centre  of 
the  wheel,  and  the  sumaait  of  the  wave-line 
formed  by  its  motion  must  not  pass  the  centre 
line.  In  some  cases  the  patentee  puts  a  float 
inside  the  wheel,  covering  asnearaspofwibletbe 
surface  of  the  liquid  iu  order  to  preserve  its  qui- 
escence ;  above  all,  the  wheel  must  not  be  full  of 
liquid,  becauseitt thatcase theliqnid  would  assume 
a  circular  motion  by  the  rotation  of  the  wheel, 
and  its  presence  there  would  become  nugatory  as 
a  means  of  offering  rsHistanoe  to  the  motion  of 
the  wheel.  By  using  a  light  wheel  in  which  the 
weight  oi  liquid  predominates,  motlonis  weight  d, 
and  at  various  speeds  the  wheel  offers  various 
reaistanoee,  and  it  is  the  refusal  of  the  hollow 
wheel  to  receive  increments  of  speed  that  oauses 
the  epicydoidal  movement  of  this  spring  drum. 
In  the  drawings.  Fig.  1  ie  a  aeotional  longi- 
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D  a  rotary  motion,  also  an  angular  motioatD  tha 
lever  L,  aoting  on  the  parts  operating  the  steam 
valve. 


tndinal  elevation,  showing  A,  the  hollow  wheel ; 
B,  the  driving  pulley  ;  0,  the  central  spindle  ; 
the  lever  L  being  in  connection  with  the  steam 
valve  and  spiral  spring,  which  is  envdoped  with 
a  gpraduated  soaln  for  regiitering  the  pressure ; 
D  is  the  pinion  fixed  upon  the  extremity  of  shaft 
0,  neiftr  the  wheel ;  E  is  the  ^pring  drum  with  its 
cog  -  wheel  gearing  into  D,  and  capable  of 
rotating  round  it :  F  is  th^  ratchet  and  pawl 
arrangement  on  the  one  side  of  the  driving 
puUey*s  dlHC,  with  the  volute  spring  fixed  upon 
the  ratchet  spindle  on  the  other  Hide  of  the  diBO. 
The  spring  drum  £  is  »hown  connected  by  a 
steel  tape  G  to  the  crank  diMC  H  on  the  oni^ 
extremity  of  the  journal  K,  whioh  is  the  sh  ift  of 
the  hollow  wheel ;  L  is  the  liquid,  with  the  float 
M  shown  in  section.     Fig.  2  is  transverse  view 
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of  drivmg  pu)ley*s  diso,  showing  ratchet  and 
pawl  arrangement,  for  increasing  the  tension  of 
the  spring  when  the  apparatus  is  at  re<«t ;  the 
central  portion  of  the  volute  spring  is  attached 
to  the  ratchet  apindle  upon  the  other  vide  of  thf 
disc.  Fig.  3  fhows  transverse  view  of  the  other 
side  of  the  disc ;  £  is  the  spring  drum  gearing 
into  the  pinion  D  of  the  centrnl  spindle  0  ;  G  io 
the  steel  tape  connecting  the  spring  drum  and 
crank  disc  H  of  the  hollow  wheel ;  the  volute 
spring  id  repre^eut(-d  by  a  number  of  oooofntrio 
oireles,  and  is  attached  to  the  ratchet  spindle  F. 
Now«  immt»diately  there  is  any  attempt  of  the 
driving  puih-y,  aud  henc^  of  thn  spring  drum, 
to  travel  fa^^ter  than  the  hollow  wheel,  the  dis- 
tance between  H  and  £  wtm'd  increase,  causing 
£  to  revolve  slightly,  thus  g^?iog  to  the  pinion 


THE  ABCTIC  METEOBOLOOICAL 
OB8EEVATION8. 

BY  the  time  these  lines  oome  before  our 
readers,  the  observing  partiea  sent  out  ta 
the  Arotio  regions  will  have  eommenoed  opera- 
tions,  and  have  begim  that  long  list  of  observm- 
tions  which  ia  to  cover  a  period  of  twdve  monthfl* 
sojourn  in  the  icy  North.  We  need  not  reoaplkii- 
late  the  story  of  the  inoeptioii  and  gradiuil 
progress  of  the  sohema ;  it  must  sniBee  to  sty 
that  it  originated  with  the  Ute  lieti. 
Weypreoht,  and  took  fwm  in  the  shape  of  Ida 
programme  presented  to  the  International 
Meteorological  Oongress,  held  in  Bome  in  1879. 
Since  then  the  scheme  has  been  gradually  grow- 
ing, until  we  have  arrived  at  the  time  when  the 
observera  are  actually  at  their  appointed  stationa^ 
or  on  the  road  to  them.  The  idea  ia  to  have  a 
number  of  atationa  aroimd  the  pde  within  or 
near  the  Arotio  drde,  at  whioh  obeerrations  an 
to  be  made  throughout  the  year,  oommenoing  as 
nearly  as  possible  on  Aug^t  1,  and  ending  as 
near  as  possible  with  the  dose  of  the  following 
August,  thtui  giving  a  period  of  thirteen  montha 
to  those  who  are  ready  in  time,  and  happen  to 
be  lo3ated  at  vituationB  where  there  will  be  no 
haste  in  breaking  up  the  establishaent.  Witk^ 
some  such  map  of  the  Aretio  regkniB  aa 
that  given  in  No.  533,  it  will  be  ea^ 
to  plot  down  the  re»peotive  stations,  and  s 
will  be  then  seen  that  one  aide  of  Aa 
meridian  of  90^  is  occupied  by  only  three 
expeditions,  the  other  nine  bdng,  oompaila* 
tively  spelling,  dose  together  on  what  may 
be  called  the  Greenwich  aide  of  the  meridian  at 
90^.  On  that  side,  however,  exploration  haa 
advanced  further,  and  the  plaeea  seleoted  an 
better  known  and  more  eaally  reached  than  a 
corresponding  number  on  the  other  side  of 
that  meridian  oould  possibly  be.  Aa  it  is,  tbe 
United  S^^ates  occupy  Oape  Barrow  6b  the  north 
coast  of  Alaska;  the  Russians  are  at  the  motUh 
of  the  Lena ;  and  the  finglish  obeervatory  ia  at 
Fort  Bae,  the  latitude  of  which  is  only  abonit 
63®.  The  Germans  are  loeated  at  Oomberland 
Sound,  about  66^,  and  the  Danea  at  Godthaab, 
about  64®— the  three  last  being  ontaide  tile 
Arctic  circle.  The  most  northerly  positioB  la 
taken  by  the  United  States,  who  ooonpy  Lady 
Franklin  Bay,  81®  20'  Ukt.,  64®  68'  W.  long.,  tn 
addition  to  Oape  Barrow,  whioh  la  between  71^ 
and  72®.  The  BuAsians  oooapy  tiie  Lena 
mouth,  73®,  and  Karmaku:6  Bay,  Novaya 
Zemlya,  72**  30',  in  addition  to  the  staUon  in 
Finhmd,  at  Sodankjla,  67<>  24'.  The  Swedes 
occupy  a  position  in  one  of  the  bays  of  Spita- 
bergen,  in  lat.  79®  53',  long.  16<)  £  ;  the 
Austrisns  will  occupy  Jan  Mayen  laland, 
70<>  68';  while  the  Dutch  are  located  at 
the  mouth  of  the  Jeni^ei,  in  Dickson 
Harbour,  73^  30'.  In  addition,  the  Nor- 
wegians have  an  observatory  at  Bossekop,  ha 
69®  56'.  It  will  be  seen  that  the  majority 
of  these  pl>ioea  are  readily  aoeeiaible  in  tlM 
season — some,  in  fact,  all  the  year  round ;  but, 
although  the  Lady  Franklin  Bay  party  will  be 
furthest  away,  it  will  be  remembered  thac 
they  have  a  supply  of  coal  in  the  seams  found 
by  the  Diwwtry  ;  indeed,  it  is  not  unlikdy  that 
far  north  as  it  is,  the  station  will  become  a 
permanent  one,  especially  as  during  the  season 
there  seems  to  be  little  ciffioulty  in  readdng  It. 
Oape  Barrow  is  the  most  desolate  post,  speakiuyg 
comparativdy,  and  that  too,  is  occupied  by  the 
Americana,  who  have  thtis  a  station  at 
the  two  northern  corners  of  their  "con- 
tinent." For  the  purpose  of  comparison 
certain  dajs  are  indicated  as  term-days,  on 
whioh  ail  stations  must  make  their  msgnetieal 
observationa  at  fixed  intervala  regulated  by 
Gottingen  mean  time.  That  is,  the  readings 
are  to  be  made  every  five  minutes,  and  always 
at  the  exact  minute,  taking  them  in  the  follow- 
ing order  : — Horiaont-tl  intensity,  declination, 
vertical  intensity.  During  one  whole  hour  on 
term-davs,  observations  aire  to  be  made  of  tho 
dediuation  every  20  bircondp.  On  other  than 
term- days,  the  magnetioal  observations  will  be 
mude  at  the  ple'^sure  of  those  appointed  for  the 
duty,  and  etch  expedition  will  make  the  honr^ 
meteorological  obtteivationB  according  to  ai^y 
standard  of  time  cho<tn.  These  latter  observa- 
tions will  oon^idt  of  canful  notes  of  the  tern- 
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of  air  ar  by  iltBJailjBi^  the  prcpaiad  fcagaMPti 
betttir  in  the  latter  oase  made  tbe  cathode  in  a 
laiitable  eltetrrfyte — pr^erablj  a  eolnckxx  of  the 
acetate  or  adtrste  cf  kad  with  which  a  pUte  of 
leed  ii  msed  aa  aaoda.  In  the  eonstniction  of  a 
oell  or  coople  with  the  eazbom  fragments  the 
Utter  are  dxrided  into  two  portions,  eaeh  of 
which  k  in  eontaet  with  a  plate  of  earbv^n,  to 
which  a  saitabk  terminal  is  attached  by  the  oae 
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frvjia  oniiaa  into  oaataet  1^  the  oae  of  a  dia-  j  retpieting 
phragmaf  frk,  of  paaowt  carthenwazo,  of  Pmna  \  pUcn  in  the 
wiiaahk  matcziaL 
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loBips  ol  nmat-  i  shsctof  lek  or  other  i 
oell,  by  wVch 
k  nhk  to  expose  n  larger 
ia  of  tha  tkmcnts  to  tbe  ( 


Ittdead,itco(^  hatdly  b< 
Ii^ht  was  thrown  apan  tka 

j  etitnte  a  dkphragm,  k  then  laid  npon  the  ooan-  [  ^^^iyMna&cai  enpssilkn  of  A 
•  preastd  layer,  the  edges  of  the  dkphxagm  bciog  ;  rilisNil  bodtss  it  was  eoj 
1  pr^erably  nammtfi  to  the  tray.    Or  a  lajer  of  '  iBjnoj^  it  waited  o^  tha  < 


I  of  the  doidain  whkh  iksy  are  nw  msii  rty ;  Park  plater  asay  be  ran  on  to  tha  Uyer  of  car*  |  rseptrHng  tha  ^IHpkitl  : —  .  ^ 

ami: gins nk^garamomai  af  oon^nctiag  pnwari  bon  fragments,  tha  plaster  beicgnced  in  oon-  ;  to  make  it  pcziect  in  thk  nspsct,    Bntitma^* 
to  tha  negatife  nVmwii.     Tha  muo  k  paen«ad  tjaaetkawkh  the  felt,  cr  otherwise.    Upon  the  '  s^m^kigad  that  in  ths  eyaAMpaoMnMV 
ta^nnmi  i     'li  farm  t»  pacmg  it,  whm  in  n  I  disphmgm.  k^  then  plaeed  n  asaand  kycr  cf   Cupcsnkns  the  earth  waa  regarded  as  tka  ka^tf 
a  maar,  aad  afierwaida |  carbnatagmenta  with  tha  intiiinkkl  ^P^ens , P*ff*<>'^.»I»'^*»?^ ^^ 
ilgmntkt  ik    Aniagaida  Urn  liqnida  inffiliedwithlend  or  a  acaaponndof  thatmetal,^^^ 


ace  hn-  j  cnactly  as  in  1 


L  bf  wnmwow  €xpaia«t» 

gakaaio  battt^-iv,  anoh  as 

,  Gcnen,  Oaakll  and  ctifco^  wwnld 

e=.t  for  tk> 

»they 


box  0(a.<^titnting  n  lid  or  eover  to  the  tray  is  1 1„„  hJIum  salsnt  of  

t  then  applied  with  saffi  imf  preasnre  to  bong  '  lamaied  ths  idea  that  the  cmtk 
I  tka  earbon  fragments  into  eondoc  ire  contact,  i  atom  in  f  iimiisiisnn  with  tha 
To  aecarea watertigot-joint  tteipsof  eaontcbon^  !  mntasial  sjsum  b«yood.  When L  ^ 
may  be  employed,  aad  for  the  poxpoae  of  intro-  !  that  tha  pkneti  an  lOMd  daifc  kodisa  tta  tte 
dndng  tbe  ekctioljte  a  glMm  tnbe  may  be  earik,shiaagoaly  by  tkere  darted  bgktW  the M, 
eemeatediato  tha  upper  portion  of  the  box  or  <»d  thattbsy  peesfntedsfi-eisai  i  i  mstasaetsm- 


sibie  msgnitnde  vben  riewea  tkre«^cha  I 
no  doubt  '  *  *'—--« 


'  ^  ■'^ ;  pknets  are  bodies  compwahk  wtiM  tka  •»*^» 
^__  umtujtnde,  sad  that  the  earth  is  mmily  anamn 

*•••'•**    fsmUrof  eimilarbodisa,  wsseh  iaea*eaina[rtito^ 


>  I  o  ataiaing  yaiasL   Tba  eketrolyte  may  badiinte 
ia  tlfe*  t  eatphnrk  aaid  in  tha  tmapiatinn  of 
oA  I  ta  tan  or  tm4«e  of  watec 
a:n.    Vkh  the  view  o«  oorvioingl      Xsl  J.   W.   Hnaii,  of   Saweaakm,  aw  aMo   famUy 

•.^so  objasQons  ha  hM  obained  vary  adaaa-  •  patnated  farther  iaip aiiinla   in    aeeendary   dmennt  msfauades aRi<n» 

ts»eanj  resnlta  by  wtting  in  the  earCMm  c^U  bittarira,  in  which,  aifen*  eoffTiiff«tii>gtbapUte«v  I  o|  nMark  taat  6ahlen«  to 
kydradJsck  aeti,  eitW  p^re  er  cil^stbd,  W3*£  ,  m*  riiwihnd  on. p.  414,  VoL  XXXIV.,  beexposca.  mofse  diseereziea  wkMh  i 
abont  oan>4Hi  of  its  snla-ae  of  wa:er :  fcni  n^  *  chetn  to  the  coaabined  acii<^  of  aeetio  acad,  ear-  ■  c xteat   of    " 

wM>pn»niSh>*f  aimi*f<atd  by  t^  aiiid:t;^an  «<    ba^k  aaid,  aed  aan3»phetk  air,   wbioh  resolu    exproserd  aay  o(aiaon  res^ctjag  t^ 
%  smftii  qmmn-y^  ntwslly  i»:  moc*  t  .an  frjm    ia  tha  prodortionof  a  oort  ol  earbocate  of  l^d.    *tM^    ILm  tamo,  wm  pro^^bly  &»  m 
a  ••  :0  pec  :  a^.at  aame  p>»»rfui  oai-irit«    Tia  pUtea  ihas  tnwted  are  pained  with  other   wi-h  the  more  imia«b.£e  cot*^; 
ag^nts%ciasntt^maorkI-'i-».il. -^ifcrTici^    k«d  pi^tta  and  snKj«oted  to  ti>e  action  of  «4trc.    ccTen«s  to  urfu  ^e  la 
ct^.raAe  or  piimmiij  isr^  of  p  i,*.-.  oc  oUkOk  "^^ 

cja-tait*-  r  tww  ^?  m^ce  ai.cr^  ik  i  f.  .>n. 


uUyc;ebydr.g.n  by  makiair  tbem  the  catboJe   ^^S'v^'^ri'Lkl^  ^* 

in  i««*cein»  rffn*r»tor.     Th*7  are  then  made    ^^^^^^i^  expi  r^tm,  wbo  1k^ 

xip»s  ua  r^aa'e  CKiL     This  ix*reatioQ  is  stxapij  , 


cMLsic  »r.-£  d.L.%aa  im  »jztr  jrtnmrj  war,  •ci^3:d«  i  il^  asa of  wfciie  had  instead  of  T«i-le«d. 
tag  tnthflk  tS£*Mf^  vi-^  irua  Jxht  to  tveaty  j     SXl     MnriiiT    snvcntion    which 


tLia. 


AvQ.  4,  IrBSa. 
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•■tveatomth  oeatiWT.  It  wMtSMrved  forfioy- 
•9hMM  to  proponad  •  the  doetane  4k»t  the  stars 
mae  mus.  Thtt  Ke-  did  in  ;a  ^roik  on  Goamical 
.AaliOBomy,  wfaiBh  wm  |mUlihed<in  1099,  ihortly 
^ftHeiubu.daath.  Hanoef owaxd  lb*  iUf»  baTo  be«n 
Megudad  by  astroDOiDera  a8-fl«U*l«ininomt  bodies^ 
QWBpasablo  in  magoiittde  jmd  Bplflodomr  witii  the 
'  sun. 

Wbila  mere  eoiveot  id«M  were  bug  lomed 
'  ff«8peQttii|f  the  nalure  of.  nhi  itarf,  ihe  method  for 
'  aaawrtainiog  tbe  neot  fraeitisB  el  en  object  in  the 
'^ukeleial  ipbere  nndeei^eAt  at  the.  eaae'tiine  .a 
'OOippleto«rew>)«ti»n.  Tbe  teleeotpe  in  iteertgiBal 
iBimcwaioiot  toiled  f or«idia»tlie  oMwrtei  infliing 
'  (be^Hreoife  petition  «i  ajetav  m  tbe  beavene,  bat  tbe 
'BObw^aent  loxn»  oft  tba  baieaoope,  ^ondaliag ^f  a 
■Qonbinatien  o^  two  convex  leneefl,  loggeited  tbe 
.adndfaUe  inrealioii/of  taleioopiaiigbiB}  wbioh.<niay 
beiealdi  to  oonstitnte  Abe  lonndatMn  of  all  ezaet 
aetnoomy.  Tbe  plaeee  of  tbe  atan  were  now 
^eteradnedwitb  a  vaaUy  gieaterdegree  of  preeiiion, 
'«nd  the  way  was  tbna  poepared  fov  we  oo— ideration 
of' tiie  important  question  whether  the  epithet 
i^joBd  is  atrielly  applieable -to  those:  bodioB,  or 
•twhethev  they  might  be  iailheBendned>wlth.a  meve- 
■entsaemteemelyelowaB  to  httve  hlthsEto  elnded 
'deteotion. 

•IPoSaUey  is  dne  ttie  disoovery  of  the  important 
fnt'tbat  some  of  the  stars  ha«««<pruper  motien. 
'In  1717  h^  eommonieated  a  paper  tortbe  iBeyal 
fSoeiety,  in  whieh  he  showed  «iati  a  ceooMnrtsea  of 
tbe  plaoes  of  S^rioa,  v/broiamsy  and  AJdebsvan^as 
detsmuBcd  by  Hipparchne  aboot  the  year  II^Olb  a, 
'with'Oorrfspoading  obtervations  of^  tbe  aame  stars 
made  by  hieatelf,  elearly  iodioated  4bat  during,  the 
linleRaediAte  iotecval  the  stars  had  aeniibly  moved 

•  eoothwards'  with  respect  to.  the  eoliptio,  and  he 
Obtained-  a  f  uctber  oonfirm.%tk>n  of  this  resuU  by 
ezssnining  the  aecenat  of  aniooeoltattion  of  Ald«- 

'  baran  by  the  Moon«  obeesired  at  A-theas'in  the  year 
509a.x>. 

A  4ew  yeers  after  Halley  annooneed  thisimpor- 
tant^aot,  Br.idley  ooadehis  lamoue  diaoovery  of  tbe 
abesrmtiou  of  light, and  its  effeot  apon  the  ai^Mircat 
place  of  a  star;  and  subsequently  4be  same 
astronomer  discovered  the  apparent  sidereal  move- 
ment depending  on  tbe  nutation  of  the  earth's  axis. 
The  astronomer  could  now  ascertain  the  true  place 
otastarin  tbe  heavens  with  &  preoiAton  to  whieh 
the  results  of  prerious  efforts  ooutd  offer  no  com- 
parison, and  it  seemed  probable  that  ere  long  tbe 
great  mroblem  of  the,  proper  motioos  of  the  stars 
might  be  attacked  with  some  hope  of  success. 

To  Moertsia  tbe  proper  motion  of  a  atar  it  is 
aeesssary  to  have  two  well  d«tevmined  placei;  of  the 

•star^eeparated  from  each  o^er  by  a  soffioiently 
great  interval  of  time.  Dawn  to  the  middle  of  the 
last  oentory  no  suah.maten».la  may  be  said  to  have 
eaistsd,  if  we  except  a  few  isolattid  oases,  sooh  as 
thoseTeferred  toby  HaLey,  for  thepfobable  enmrs  in 
iheebeervedplaoesof  as^ar  f  «rezaeed  in  magnitude 

-the  minnte  qu^intity  whieh  was  ibe  object  of 
iaqniry.  To  Bradley  is  dne  a  greU  wuck  of 
obiervattonal  aatconomy  which  has  constituted  the 
baiia  of  tbe  more  extvnsive  inTcstigations  x>f  the 
present  day  relatiog  to  the  proper  ■motions  of  tbe 
stairs.    This  oon^istBd  la  a  series  of  etar  observations 

•  ezsonted  by  that  aatonomes  at  the  Royal  Obesrva- 
teey,  Greenwich,  from  1750  to  17^2,  bat  which  it 
was  reserved  for  B<ms«1,  tbe  great  German  aetcono- 
mer,  to  reduoof  aud  fioally-to  pabiiah  in  tbe  year 
1818.  A  eompansoa  of  those  star  plaoes  with  tbe 
corsaspoodiog  lesults  obt<uned  at  Greenwich 
Obssrvaiory  in  the  present  eentnry  by  Sir  George 
Airy,  the  late  Astcouomer  Boyal,  has  cood<tot«d 
astionomers  to  important  eonolesioos  .sespeotiog 
thtf  proper  motions  of  tbe  stars.  MatenaJs  tendiug 
to  elucidate  the  same  great  question  ^ve  also  been 
4ehved>  from^e  star  .ebservnAions  of- several  other 
aekroBomere  of  tbe  present  Obntury. 

[The  ieotoffr  here  exbibiteU  adiagown  oomtAining 
'the  f  oUowiiig  iUusftrations  ol  the  proper  motions  of 
ihe  stars  :— 


tbttheairenBt  haa a  preptrmotioa  «t  onlytM^iQa 
thoasand.yeaca.  On  the  other  hand,.tliee|ar  WO 
Groambridge,  ^hiob  has  m  propsa .■aetiea^  7106' 
iaa  thousand,  yesrsy  is  a  atar  of  oiiiyibasaTeiitb 
mAgaiAnde.  The  same,  remark  obviously  Applies 
te  Abe  other  stern  in  the^liet.  Andyetonefwonid 
have  thonght  that  tbe  brighter  starsytbeiBg-pre' 
i  samably  nearer  to  us  tbaii  its  fainter  stars,  would 
for  tiiat  reason  hava  a  larger  prapemotioo.  Wit h 
respect  to  a  •  Oeataori  and  81  Oygni,  wbnh  we 
kuaw,  from  tbe  reeearebes  of  astionomers  «n  thcfir 
paiaUaz.  to  be  the  two  naarAt*stars,ittnsnsopt 
oomfovnoUy  to- what  one  mipht  effKOt*  thattbfy 
Jiave  also  large  -prapen  motions ;  -  bas  eHtat^aia  ^e 
to  thinks  of  1880  Geoemhndge,-  wb>A^.aia>opgh.  a 
star  of  oaly  the  sevwith  inegaitqdeiJMMLgpeiwhifb 
iiardlyindieatva  anyeeasible  paraHaT,  eshitats  Dot< 
withstanding  ihe  largest,  piopec  motion  oi  any*  star 
in  tbe  >  heavens  f  These,  anomalies  jve  ^oubthM 
attnbotabta  t(»  differenoeain^tba  absoluteunagoituQe 
and  intffinsio  splendomr  of  rthe*  stars,  and  Imtber* 
>more  to  the  laot  ibat  the  proper  tnotioas.  as 
Tssrealed  liy  tbe  teleseope  are  oaly  the  motions 
which  are  Msotredtat  JHgbt<  angles  to'  4hetHae  bf 
sight. 

^eeetofoieAbe  proper  motion  afia  starbaiibefn 
loaad  tok  taka  plana  oone'antlyiia  thejwma  direoti^n 
« and  as  ibe  angular  amennt  of  propet  aotioniis  in 
all  eases  cseeadingly  small,-  the  same  aasaltrwiU 
probably  ooatiuae  to  'maatfoatiitedlf  ferai^es  to 
eeme.  The  m*'aa  apparent  .diaamter  of  Xhet  sifo 
amounta  to  hHt'V  oousequently  ArotaroB  wonid  re* 
qaire  neatly  a  tbonsand  years  to  desoribe,  in  virtae 
of  his  properimottoof  aa  are  of  a  great  tirde  of  tbe 
eelestoal  sphere,  eqoal  to  tba  mean  apparesitdia- 
of  (he  eon. 


Pepper 
Molian 

Star. 

HsgaitDde. 

in  a 
Thooaand 

Yean. 

Biritis      

1360 

I'moyon 

1210 

Arotuiu* 

8230 

a  Oeu^auri 

3710 

Cspella 

250 

Rigel       

20 

Antarei 

... 

8'.> 

Oroomb  idge^  1830 

7106 

6l(^gni 

O*  Endani 

82  JO 
4100 

Lalaiide,  27,744... 

... 

1681 

Lalandf,ao,04i.. 

... 

1G07 

lAlande,  30,694.. 

1789 

WciMie»i.  Ba.8elXVrr.,»«2 

U76J 

'  The  last  four  proper  motions  haye  been  reoenUy 
detected  at  the  Glasgow  OtMorviLtory,  where  a  eys- 
.tom  of  star-observing  has  beea  proseonted  einoa  the 
jear  18G0. 

It  must  strike  every  one  who  inspects  the  fore- 
going list  that  the  proper  motion  &f  a  star  has  no 
•relation  wba^»iver  to  the  apparent  siagtiitade  of  the 
star.    Thus  Bigel,  one  of  the  most  briUiaat  st^cs  in 


>ieeraintiednoed  into  .^awr  Zealand,  sonenf  them 
died«.and  the  -kea  .teasing  off  the  ekin  eat  some  of 
the  flesh,  tit.  liked  <tt. and  began  to  ieed  9a:flHrii 
only.  Now*  aa  dead,  sheep  wsie  not  always  la  be 
had  itiattacked  living  .sheop;  kiUed  them  ^nd  fed 
on  their  bodvas.  Tbe  kea  Js  aqw  a  oaraivoxDas 
bird,  and  iu  coaaeqam  ae  is  kiUed  wherever  found. 
Han  hirmiril  bas  tciedi  to,h6ieanuTi>TQ««>or  pMtlj 
.so.  Bis  ocigiual  dwelling' plaoe  was  in  ^a  hot 
c(«wtrytwh<:rebebad  #rwi  aU  the  year  roaad.  'fie 
iooMae«d  rapidly,  and  ta'  find  tood  eaiigrated  to 
plaoes  ffi^vese  frnit  was  only  npe  onceayoariso 
ibat  Jie<eeuld  only  live  on  it  for  about  six  moqihw. 
in  iwiater  Jie  ;kilied,  aniaiala  ior  iood,  and  foaad 
that  bp  eating  Umt  cMtases  he  eeuld  Uva  until 'the. 
snumsr  .eame.ronad.  Ha  foimd  huating  hard 
^soskt  so  beiamed  tb^y^iBi^  af  Ahot  oow  and  the 
sbeep^and  hilled .  them  ywhen  he  waatad  thorn. 
This  bat  JBow  gone  on  for  agts,  and  pnaa  has  begun 
tO(^biak.ihat  a  mixed  jdi«t  suits  him  best  Bnt  lor 
lallihis  ^arnivprous  praoticas  he  has  not  ehaaged  his 
nature .  yet  ;* ^  teeth,  tongae,  stomaoh,  lea^  of 
i|itestiae,'flat  nails  and  penpiiing  skin  bU  pcaat  to 
bia  f f^isoroue  abaraotar.  That  soah  is  b^  aaturo 
tsevms  beyond  dispnte,aad  that  men ^aali^  with- 
'out  Bmih  feed  as  tmtW'  an  evar^dayezpeiieiiee. 
There  are  houdreda  oi  man  now  living  in  Bnglaad 
who  aeies  eat  meat  Aioia  ysar*s  endrto  year*8  ead, 
and  they  are  as  strong  as  otheriinea  and  vemaik- 
ably  free  irom  disease.  Xiet  readers  pander  arer 
this,  try.  end  kve  without  meat,  aadihey^will  so<m 
eome  to  the  coaolosion  that  aaa  has  ao  oamiToaeua 
traits. 


Haw     AVUEALS    ^BSaAHE 
OABHIVXlEOfDS.* 

Fthe  scale  of  creation  ptants  were  dewlaptd 
first ;  thfy  began  .as  %wy  law  ioiais  or  may 
wvea  all  have  epnuig  from  one  low  form.  A*' time 
wtant  on  they  grew  in  •number  aud  vaiie^r.  Same 
s%bt  eironmstanee  was  suffiQieat  to  aaasa  one  to 
ohMige  iu  charaeter^  and  it  handed  •down  its 
•pecuiiar  ebaraeter  to  its  offspring,  in  thie<way 
trash  varieties  of 'plaata  were  formed,  smd  new  we 
•have  an  immeosa  number  of  all  sorts.  Some  are 
oobti^nt  to  carpet  tbe  fields  like  the  daisy,  whilet  others 
thrive  best  by  shooting  up  into  the  air  like  bu'ter- 
cupB,  but  each  one  has  assumed  its  present  shape 
by  finding  that  it  could  so  get  on  best.  These 
chauges  were  not  made  in  a  few  years,  but  are  the 
works  of  eentnriei,  and  if  anyone  ouuld  have 
watched  them  he  could  scaroely  have  been  able  to 
tell  where  a  change  began,  so  minute  were  tbe 
differences.  After  the  plants  had  appeavad^or 
almost  at  the  same  time*-the  lowest  forms  of 
animal  life  appeared  and  fed  on  tbe  plaots.  These 
low  forms  of  animal  life  had  also  to  differentiate 
themselves  by  some  stress  of  circumstance,  aud  in 
time  new  kiods  of  animals  were  the  result.  Some 
insects  were  forced  by  stress  of  drcomstanoes  to 
feed  on  each  other,  they  did  this  for  some  time ; 
their  organs  changed  in  strueture,  and  iu  tioM  it 
became  rigttt  fur  them -to  f«ed  on  eacoases. 

Waeee  an  everyday  exampleof  this  in  the  midge ; 
itauoks  tatt  bleed  of  animals  if  itean  get  it,  ifnot  ic 
itieda  on  the  S(veet  juiees  of  planU.  The  leech  is 
also  another  example,  it  feeds  on  vegetable  food  in 
the  pond  in  which  it  lives,  but  itHrill  Hve4on  the 
blood  of  au  animal  if  itean  get  it. 

No  duubt  at  oue  time  animals  were  herbivorous, 
but  some  stress  of  circomstauce  made  them  feed  on 
the  bodies  of  one  another  until  they  developed 
eertaiu  pecnliasiliee,  and  hereafter  ibssae  r^tior 
thvnv  tado>Bo^<and  new  they  are  ealled  earuivioffous 
animals.  •  list  us kutouoa many  goatSionanislaud, 
they  inofeeeed  'iu  number  smtil  there  ware  inore 
goats  than  there  was  food  for  them~ihiats«now.a 
recognised  law.  Some  died  of  starvation  or  iu'lhe 
fitfht  for  food ;  one  was  very  hungry*  and  tearing 
off  ibe  »kio  it  eat  the  flesh  of  ita  fallen  kin.  Tae 
fitshappeaesd  ita  hungerv  and  when  hungry  it  again 
returned  to'the  eaeease,  and  thus  it  went  feudiug  on 
dead  bodies.  After,  a,  time  it  began  to  tikefleeb, 
and: when  it  o«nld  not  get' dead  bodaas,  Jheu  it 
killed  ita  kind  and  led  on  tliem.  The  i^fEspving  of 
this  animal  woold  tend  tado«  the  same,  and  siase«it 
bas  to  fi^ht  for  ita  living  it  has<to.grew4iew  parts. 
Its  teeth  most  obange,  ite  limbe  mast  also  chaage, 
and  the  ebaraeter  of  ita  stimaoh  must  alter.  (After 
a  few  oenturias  we  find  a  different  animal  fremthe 
original  gont ;  iu  f t*ct,'  we  have  now  a  earuivorous 
anunal.  From  this  instance  you  .see  faowohenges 
may  oeoar.  Some  one  auay  say  that  geata' could 
not  be  taught  to  eat  flesh,  bat  ea^nmeat  baa 
shown  that  geata  and  sheep  or  any  ansmul  ean-  be 
taught  to  eat  flesh  uutil  it  refuses  its  natural  grass, 
hay,  or  corn. 

A  ebaage  of  .this  aatavahasheen  lately  eeen  in 
New  Z'^lau'l.  In  the  memory  of  man*  thwkva  cr 
N99Ur  notabilU  was  a  fruit-eating  p%rrot.    Sbe«p 

*  By  T.  £.  Axajnaojr,  Ii.B.C.P.>  iko  >  in  tbe  ^-iJt 


DBYIB&  MeXTLDS.* 

AWKLLfHaiED  loam  or  dry  saad  JI1011I4  is 
a  Very  eftaential  point  in  making  a^ostmg 
tumA  hhaiy  be  irt^  from,  soabs.  Some  irregularis 
miy  beiidmi&aible  in  the  mixing  of  the  loam. or 
hhiokiog;  butitmustbe  thoroughly  dried.  When 
tbeiwatfrioa  damp  mould  is  heated,  it  is  ooa* 
verted  .into  steam,  and .  steam,  when  oonfiond, 
oraatts  pressure.  Iron,  whei^  poured  inta  a  moujd, 
beata  up  the  aurfaoe  and  interior  portions,  and  t^is 
heat  g£Darates  steam  it  moisture  is  psea^t,  aud 
tbe  mould  is  very  rarely  strong  enough  or  close 
enough  to  bold  the  pressure,  wnioh  iuoreasea  until 
it  forces  an  opeuing  through  which  it  oan  esoa^ 
This  may  be  tosvards  the  snrlaee  away  from  the 
iron ;  but  it  is  more  likely  to  be  in  a  diiectioB 
towards  and  through  the  iron.  The  outside  of  a 
mould  is  gentrally  eooa«ed  b^  an  iron  flask^  as 
held  by  a  curbing,  between  which  and  the  bncfc- 
sporbsaad  ia  rammed  hard  a»d  ooaspaet,  and^  with 
the  exeeptiot)  of  through  afew  vent-holes,  it  is  almost 
impossiblti  for  steam  to  esospe  in  this  direotion. 
Towarde  the  face  of  mould  the  brickwork  is  open, 
or,  if  it  is  a  dry  sand  mould,  the  surface  is 
generally  made  pOMus  by  vent-holes,  ao  that  it 
may  be  seen  why  steam  will  escape  through  the 
surface  of  a  manld  before  it  will  find  its  way 
throuKh  the  outside.  This  is  the  reason  why  a 
damp  mould  will  cause  a  easting  to  soab. 

It  may  be  asked,  Why  doee  not  a  green  saad- 
mould  -eeab,  the  saad  being  dampP  True,  tbe 
aaad  is  damp ;  but  there  is  a  certain  ihnit  to  this 
dampneetr,  whieh,  if  overreached,  will  oaa^a 
trouble.  Tbe  surface  of  a  loam  or  dry  sand-moald 
is  g«aier)fcl)y  bard  and  .close,  while  that  of  green 
saud -mould  is  porous,  thereby  permitting  the 
steam  geuerated  at  the  surface  of  the  mould  to 
escape  through  the  sand  until  it  is  free ;  but 
should  the  green  saud  be  rammed  too  hard  then 
the  steam  cannot  force  ite  way  through,  and  it 
will  come  up  through  tbe  surface  of  the  mould  and 
pa»s  up  through  tbe  liquid  iron,  thereby  making  a 
scabby  of  bad  oastiag.  A  green  saud  mould  that 
is  rammed  too  hard,  ana  a  loam  or  dry  sand 
mould  that  is  mot  dried,  have  very  much  the  saoie 
effect  on  tbe  casting.  Whether  a  loam  mould  fs 
dry  or  w«t  is  very  often  guessed  at.  The  moulder 
wUl  say  it  looks  drjTi  and  that  as  it  has  been  in  the 
oven  a  long  time  it  must  bo  dry.  It  is  not  the 
leogtb  of  time  a  mould  has  been  in  tbe  oveniu>r 
the  lor>ks  of  its  surface  that  can  alwajs  bo  de- 
pended on  to  indicate  ite  .qnality  of- dryness.  A 
mould  that  «houkl  be  dried  in  two  or  three  nighte 
is  often  «&ly  half -dried,  as  the  oven  may  not  work 
well,  tor  there  may  have  been  some  negleot  on  ihe 
part  of  the  watohman.  The  "fire  nay  hsve  been 
very  hut  for  a  short  time,<  thereby  seorehing  or 
burning  the  eurfaoe  of  the  mould,  while  the 
iut^-riur  is  not  half-dry. 

There  isa  gr<>at  deal  to  ba  done  in  the  way  of 
properly  niaua^iug  a  Are  so  as  to  save  fuel  and 
dry  a  mould  as  it  should  be  dried.  The  first  fire 
should -be  »  blow  and  ea^y  oney  so  as  not  to  blister 
or-csaok  the  surface  of  the  mould,  wbteh  is  eaated 
by  th»  «ff ootfa  of  the  steam-rq^icUy  raised  under 
the  susfacc— to  escape.  This  steam  meeticg  the 
r«tsistauo«i  of  tbe  half-diied  blaokiog,  which  ia  vi^ry 
uKiob  bko  M.  Rhf^et  of  rubber,  strctGhes  andbkyws 
It  up  iiita  little  hills,  but  bas  not  sufficients  pvessure 
to  bmst  ibrouxh  and  esoape.  Thi^re  are  oM^y 
who  think  that  by  kacping  a  slow  fire  all  th*»  time 


•  By  Thos^  D.  WnsT,  in  ^Mw^iatm  JfsrWbilrt. 
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win  Tenr  likely  throw  a  gr«ftt  deal  of  light  apon 
tome  of  the  phenomena  which  are  met  with  in 
ordinaxT  dry -plate  work. 

Now  I  crave  your  attention  to  one  thing.  Yon 
may  aak  if  ohlorine  always  undoes  the  work  done 
on  the  iodide.  The  fact  is,  that  it  does  not,  if  you 
have  free  nitrate  of  lilver  present :  since  this  ealt  is 
ahle  to  take  np  the  iodine  and  bromine,  therefore 
the  bromine  cannot  act  on  the  snb-iodide  of  silver ; 
it  leaves  it  there,  and  you  have  the  impressed 
•peotrum  totally  different ;  in  fact,  thebronude  and 
iodide  speotmm  are  superposed  one  on  the  other. 
There  are  a  great  many  faicts  I  could  show  you  to 
prove  this.  We  come  to  the  condusiou  then,  for 
senittiveness,  you  must  have  a  sensitieer  present. 
In  gelatine  plates,  you  must  say  that  geUtine  is  a 
aensitiser^  but  it  certainly  is  a  very  feeble  one ; 
anyhow,  if  you  want  to  get  sensitiveness  in  a  plate 
you  must  have  a  sensitiser  present  which  will  mop 
up,  not  onljr  iodine,  but  bromine.  When  this  is  the 
case,  bromme  cannot  go  and  destroy  the  work  done 
on  the  iodide. 

Before  concluding  this  part  of  my  lecture,  I  may 
also  say  that  I  have  found  that  the  printed  image 
and  the  developed  image  have  precisely  the  same 
characteristics.  Thus,  if  you  get  pure  iodide  of 
silyer,  you  get  the  termination  of  both  the  printed 
and  developed  spectrum  dose  to  Q-.  A  cnrioua 
thing  with  regard  to  iodide  is  this :  if  you  have  the 
■mafleet  trace  of  impurity  in  it,  it  is  immediately 
shown  in  the  spectrum  by  a  prolongation  below  G, 
aud^  you  can  go  to  the  chemist  and  tax  him  with 
having  given  you  iodide  which  is  not  pure. 

Now  there  is  one  point  that  has  exercised  the 
minds  of  a  great  many  photographers,  and  that  in 
the  illumination  of  their  dark  rooms ;  and  I  hope  I 
may  be  excused  if  I  go  over  what  may  be  apparently 
well-trodden  ground  but  I  believe  that  toere  are 
many  here  present  who  have  no  absolute  certainty 
as  to  why  they  are  using  certain  glasses  to  glazn 
their  developing  rooms.  I  want  to  show  photo- 
graphers the  absolutely  safest  light  they  can  use  in 
developing  their  pictures.  Here  we  have  a  spectrum, 


1.  Cobalt  glass. 

2.  Buby  glass. 

3.  Chrysoidine. 

4.  Magenta. 

5;  Flashed  orange. 


6.  Stained  red  glass. 

7.  Bottle  green. 

8.  Aurine. 

9.  Quinine. 


and  beyond  it  you  see  the  flaorescent  rays.  I  will 
ask  Mr.  Woods  to  pass  through  the  spectrum  one 
or  two  glasses.  First  of  all,  we  will  take  ruby  glass 
(No.  2),  and  you  will  see  that  when  it  becomes  very 
brif^t  indeed,  there  is  a  certain  amount  of  blue 
light  comes  through  the  glass ;  I  can  see  a  buce  of 
yellow,  and  a  trace  of  green.  Now  I  will  take  the 
yellow  glass :  here  is  one  which  photographers  are 
very  fond  of,  but  I  dire  say  you  will  see  that  there 
is  a  great  deal  of  blue  light  comes  through  that. 
That  was  the  ordinary  glass  used  for  photographic 
dark  rooms  within  the  last  half-dozen  years,  and 
people  were  perfectly  content  if  they  gUzed  their 
rooms  with  it.  But  there  are  yellows  and  yellows, 
and  I  will  show  you  the  difference  between  two. 
Now  we  will  have  a  magenta  (No.  4^,  which  you 
see  outs  off  a  great  deal  more  light.  The  next  (No. 
6)  is  a  stained  red  glass,  which  cuts  off  the  green,  too. 
Now,  there  is  one  oombinatiDu  which  I  wish  to  show 
you,  because  people  often  complain  that  their 
photographic  studios  are  not  safe  as  to  light,  and 
that  they  use  ruby  glass  and  get  f>ggy  plates.  1 
have  great  doubt  abuut  fogging  broouae  plates  with 
proper  red  glaM,  where  ordinary  precautions  are 
taken,  though  not  with  the  ruby  fflass  which  lets 
blue  light  through.  If  people  would  only  use  the 
■pectroscope  witu  a  strong  light,  they  would  yery 
■con  see  where  their  glazing  is  at  fault.  Now,  1 
will  throw  on  the  screen  the  ii^ht  through  a  piece 
of  blue  glass  (No.  1),  and  I  thmk  you  will  see  that 
there  an  bandsiu  the  red  and  yellow :  there  is  plenty 
ol  blue  coming  through  and  some  green.  If  photo- 
panhers  want  to  be  absolutely  safe,  let  them  glaze 
tneir  studios  wich  cobalt  glass  and  stained  red,  and 
they  will  get  nothing  but  tne  light  of  that  particular 
zefnngibility  which  1  will  warrant  is  totally  unable 
to  affect  any  gelatine  plate — of  the  ordinary  type, 
at  all  events.  You  may  glaze  and  jglaze  with  rutrv, 
but  you  will  never  gtit  rid  of  blueh^ht  entirely.  Of 
course  it  diminishes  with  every  thickness  you  take. 
If  you  want  to  us4  ordinary  platvs,  which  are  not 
so  sensitive  that  you  caunut  look  at  ttiem,  my  ad  rice 
is  to  use  a  combination  of  stained  red  (No.  6)  and 
»ruby  glass  (No.  2),  which  will  give  yon  a  oomfort- 


able  light  to  work  in,  for  it  outs  off  the  blue,  and 
leaves  the  red  in  a  brilliant  patch.  Those  that  are 
using  that  combination  ought  to  have  nothing  to 
fear ;  but  if  they  still  fear,  let  them  use  a  combi- 
nation of  cobalt  (No.  1)  glass  and  stained  red  glass 
(No.  6),  and  then  they  will  only  get  the  colour  of 
that  narrow  strip  of  light  which  you  saw  just  now. 
1  should  like  to  show  you  the  green  glass  in  the 
spectrum  (No.  7),  that  you  may  judge  what  kind  of 
light  gets  into  it.  It  was  at  one  time  seriously 
recommended  as  an  admirable  thiog  for  not  trying 
the  eyes,  and  for  being  safe  to  use  in  the  developing 
room.  A  combination  of  red  and  green  is  a  fairly  safe 
light  for  iodide  plntes  or  ordinary  plates,  but  not 
for  gelatine  plstee,  which  are  extremely  sensitive. 
Next  we  come  to  a  series  of  pretty  colours,  whidi 
may  be  yery  useful  to  us.  Here  is  the  spectium  of 
magenta  (No.  4) ;  the  yellow  is  cut  out  entirely, 
and  the  green,  leaving  the  blue,  violet,  and  orange. 
Now  I  will  try  aunne  (No.  8)  and  chrysoidine 
(No.  3).  Here  you  see  the  blue  is  gone  entirely. 
8omehave  said  that  the  ultra-violet  rays  go  through 
aurine,  but  I  will  leave  it  to  you  to  say  whether 
they  do  or  not.  There  is  no  trace  here  of  the  ultra« 
violet  rays  when  I  apply  this  card  with  the  sulphate 
of  quinine  on  it.  They  should  appear  if  there  were 
any.  We  have  next  a  combination  of  msgenta  and 
auiioe,  which  is  a  perfect  red  h'ght,  and  is  very  good 
indeed  for  the  photograph* o  studio.  1  think  I  may 
say,  without  a  breach  of  confidence,  that  1  believe 
a  certain  **  ruby  medium  "  in  the  market  is  made 
accordiDg  to  the  directions  that  I  gave  some  time 
ago.  Ton  may  ring  the  changes  of  combinations 
of  these  glasses ;  you  may  have  scarlet  and  aurine. 
or  ma^eta  and  aurine,  and  either  one  or  the  other 
will  give  you  this  red  band  only.  If  all  other 
means  fail,  the  phot«)«rapher  may  use  the  ferrous 
oxalate  develouer.  You  will  see  that  it  cuts  off  the 
blue  light  at  all  events.  I  should  not  at  all  mind 
developing  a  plate  in  such  a  li^ht  as  that.  In  fact, 
yon  m*y  briiig  the  most  sensitive  plate  out  into  a 
white  hght,  when  developing  in  a  dish,  with  a 
covering  of  ferrous  oxalate  over  it. 

In  1874  we  had  a  most  astonishing  discovery  made, 
and  that  was,  that  by  dyeing  a  filoi  of  sensitive 
collodion  you  were  able  to  get  an  iooreaaed  action 
by  the  spectrum.  In  common  with  others  I  took 
ap  that  subject  and  investigated  it,  and  I  wish  to 
iraw  your  attention  very  britfly  to  it  to-night, 
tecause  I  think  it  is  one  of  the  advances  made  in 
photography  which  ought  not  to  be  passed  over. 
If  you  titke  cue  of  these  aniline  dyes,  such  as  a  blue 
lye,  and  expose  it  to  light  behina  a  piece  of  black 
(>aper,  with  an  aperture  in  it,  such  as  I  have  here, 
•  ou  get  an  image  on  the  dye,  such  as  you  see. 
What  is  the  meaning  of  that  P  The  meaning  is  that 
the  dy*^  U  ox'^ined,  for  if  you  apoly  an  oxidisiug 
tfgcui  y.>u  ge:  the  same  result.  Dr.  Yogel  found 
that  it  you  dyed  plates  with  some  of  these  fugitive 
dyes— tbey  were  all  fugitive  to  a  great  extent  which 
he  used— he  was  able  to  obtain  an  extension  of  the 
iiu  pressed  spectrum  exaoUy  in  tho«e  parts  in  which 
the  dyes  were  absorbed,  and  he  iotroauoed  the  term 
optical  sensitiser  to  describe  the  fact.  Now,  I  am 
going  to  quarrel  with  that  expression,  because  he 
uxplttins  It  in  ihii  way ;  he  says,  in  effect,  that  the 
sensitive  aniline  dye  is  able  to  take  up  a  vibration, 
aud  to  direct  it  to  somethios  else  ;  in  other  words, 
that  when  light  has  done  aU  it  can  in  endeavouring 
to  bleach  a  aye,  that  its  period  is  transformed,  and 
It  does  sombthing  else  on  the  silver  salt  which  is  in 
contact  with  it.      Well,  that  is  not  a  philosophical 

I  way  of  looking  at  things,  because  if  you  could  only 
aril ve  at  that  priuciple,  you  might  just  as  easily 
arrive  at  the  principle  of  perpetual  motion,  which 
'  ii  a  thing  which  1  am  not  prepared  to  admit.  Now, 
I  honestly  say,  that  for  a  long  time  these  experi- 
ments staggered  me.  and  the  arguments  Dr.  Vogel 
tirought  forward  seemed  fully  to  justify  his  term  of 
optical  sensitiser,  as  applied  to  tiietlye-stuff;  but 
eventuaUy  I  was  able  to  come  to  a  different  con- 
clusion, and  that  conclusion  I  wish  to  put  before 
you.  If  you  have  a  substance  which  is  oxidised  in 
ihe  presence  of  a  haloid  salt  of  silver,  what  do  you 
expect  P  You  expect  that  the  haloid  salt  of  silver 
would  be  reduced.  If  you  place  pyrogallic  acid  in 
contact  with  the  haloid  salt  of  silver,  and  help  it  to 
be  oxidised  by  ammonia,  you  expect  that  the  haloid 
salt  of  sdver  will  be  reduced,  and  I  lay  the  action 
of  the  dye  to  precisely  the  ssme  principle  as  the 
pyrogalUc  acid,  which  helps  to  develop  the  image ; 
in  other  words,  the  oxidation  of  the  dye  causes  a 
reduction  of  the  bromide  of  silver,  or  iodide  of  silver, 
as  the  case  may  be,  and  simply  provides  a  nucleus 
on  which  develop  meut  can  take  place.  I  wish, 
however,  to  point  out  that  Dr.  Yogel  has  an  objec- 
tion to  my  explanation.  He  says,  *'  Oh,  but  you 
require  time  to  ble<ich  things ;  you  require  time  to 
alter  them."  So  you  do  ;  you  require  time  to 
blacken  the  dhloriue  of  silTer ;  nevertheless,  the 
•lightest  exposure  to  hght  begins  the  change  in  it, 
aad  so  the  slightest  exposure  to  light  begins  the 
change  in  the  dye,  and  on  this  principle,  of  course, 
the  action  of  dyes  upon  sensitive  films  can  readily 
be  explained. 

I  navtt  got  behind  the  screen  three  pieces  of 
sensitive  bromide  psper,  one  dyed  with  a  blue  dye, 
another  wiih  eosme,  the  third,  pure  bromide  of 
silver,  without  anything.  I  propose  to  develop  those 


on  the  screen.  I  must  give  this  a  rather  longer 
exposure  than  last  time,  because  blue  dye  takes 
away  the  sensitiveness  to  a  material  extent.  You 
can  see  the  colour — ^it  is  somewhat  of  a  lavender 
grey,  which  no  doubt  will  show  that  it  absorbt 
exactly  m  the  same  position  where  tiie  extra  length 
of  the  spectrum  U  developed.  In  the  eosme,  I  dare 
say  you  notice  a  peculiar  aimming  of  light  about  tiie 
green  ;  this  is  a  very  fluorescent  dye,  and  it  Is  in 
that  position  where  we  shall  expect  the  action  to 
take  place.  I  will,  however,  show  yon  where  the 
absorption  takes  place  of  these  two  dyes  we  have 
used.  This  is  a  spectrum  of  the  dye :  it  lets  the 
ultra-violet  rays  through ;  in  the  green  we  have  a 
preat  cutting-off .  Here  we  have  the  cyanine,  which 
u  a  different  colour  altogether.  It  cuts  off  the 
yellow,  and  also  the  green ;  therefore,  on  the  prin- 
ciple of  work,  we  shotild  expect  that  where  absorp- 
tion takes  place  in  the  dye.  there  dye  would  ne 
oxidised,  and  the  silver  reanced  in  consequence. 
I  now  expose  the  three  slipe  of  paper  above  alluded 
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to,  and  I  will  develop  them  before  you.  [The 
papers  were  developed  in  yellow  light,  as  before.] 
The  impression  of  ihe  spectrum  on  the  cosine- dyed 
paper  fiash^  s  out,  the  part  in  the  green  comes  out 
very  stroQf^ly  indeed.  The  blue-dyed  paper  shows, 
besides  the  ordinary  spectrum  or  the  bromide,  a 
band  in  the  yellow.  Finally,  we  have  the  undyed 
paper.  The  above  diagram  shows  the  effect  oh- 
tsined  on  cyaniu**  blue.  Here  you  see  the  marked 
difference  in  the  three  cases. 


VSEEITL  AND  SCIENTIFIC  H0TE8. 


The  Tractrlx  Screw  P.:opelIar.— This  pro- 
peller ha*  some  poiuts  of  novelty  which  deserve 
attention.  Its  surface  is  generated  by  the  tractrlx 
curve,  which  is  claimed  to  be  the  only  natural  form 
of  least  resintauce  to  rotation.  The  resistance  at 
the  root  of  the  screw  is  abolished,  and  a  direct 
thrust  astern  is  obtained,  the  propeller  being  the 
only  one  which  forms  a  complete  column  of  water 
astern  at  all  speeds.  The  traotrix  screw  is  said  to 
apply  its  power  in  the  same  direction  as  that  in 
which  the  water  is  moving  at  the  time  of  entering 
the  propeller ;  and  amongst  its  advantages  may  be 
noted  the  same  efficiency  at  all  speeds,  greater 
length  aud  streugth  of  blade,  with  smaller  dia- 
meter, and  the  minimum  of  noise  in  working.  The 
traotrix  propell*<r  is  dticidedly  worth  a  trial,  espe- 
cially in  bteam  launches,  to  which  itsoomparatively 
small  diameter  admirably  adapts  it. 

Paris  as  a  Seaport.— Whfle  Manchester 
merchants  are  seriously  discussing  the  project  for 
making  a  waterway  between  that  city  and  the  sea, 
the  French  Society  of  Civil  Engineers  haverecentiy 
had  under  consideration  a  project  of  M.  Bouquet 
de  la  Grye,  hydrographer  to  the  Navy,  for  render- 
ing Paris  aocesMinle  to  ships  with  a  draught  of  six 
or  seven  metres  ( ^0  ~23f  t. ) .  He  proposes  to  deepen 
the  Seme  bed  by  dredging,  and  to  lower  the  water 
level  between  Rouen  and  Poissy,  so  forming  a 
maritime  basin  about  103  miles  long  and  160ft  in 
width.  The  excavation  would  progressively  reach 
a  depth  of  63ft.  below  thepreeent  bottom  at  Poissy, 
and  the  water  level  would  be  lowered  about  40ft. 
The  quantity  of  matter  to  be  removed  is  estimated 
at  75,000,000  cubic  metres.  Only  the  sharper 
curves  of  the  river  would  be  ayoided;  bridges 
would  be  raised  or  rendered  movable.  At  Poisiy 
vessels  would  rise  by  a  *'  cascade  "  of  locks,  abot&t 
llOft.  inthe  forest  of  St.  Germain,  to  an  upper 
canal,  fed  with  water  from  the  Seine,  by  means  of 
turbines  driven  by  the  fall  of  Seine  water  at  the 
locks  of  Puissy.  This  canal  would  extend  to 
Aubervilliers,  passing  above  the  Seine  and  the 
railways;  its  lev«l  would  be  nearly  that  of  the 
canal  of  La  Ydiette.  There  would  be  two 
harbours,  a  lower  aud  an  upper,  at  the  borders  of 
the  forest  of  St.  Germam,  aud  ships  going  to  the 
higher  canal  would  nut  interfere  with  those  at  the 
'Ower  port,  whence  Transatlantic  merchandise 
would  be  sent  straight  to  the  Rhine  Ytdley.  The 
expense  of  th  lower  canal  between  Bouen  and 
Poissy  is  estimated  at  about  150  000,000  francs, 
that  of  the  upper  abimt  100  000,000.  The  scheme 
has  been  vigoruusly  disctused,  and  stme  eminent 
engineers  haye  taken  graye  objeotioii  to  it- 
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Eaifinaering)  wports  an  improreaent  In  the 
'<  obaraeter  of  the  sketohes/'  although  he  fiade 
that«<good  teaching"  is  still  wanted. 

One  wonld  hsre  thought  that  soientiAc 
iastmiBsnts  enplojed  in  works  of  pabiio 
ntilitj  weee  e%f e  from  the  mieohievons  fiogen  of 
the  British  ToaHst ;  ban  Mr.  Oleaseat  L. Wrasge 
writes  that  on  July  23  it  was  disooTored  that 
maUoioas  or  wenten  damage  had  been  done  to 
the  intermediate  station  at  Red  Bom,  on  Ben 
Nevis.  The  thermometer  box  hed  been  broken 
into  and  the  wet  bulb  broken,  while  the  oompass 
points  hed  been  removed.  The  atation  is  abont 
2,700ft.  above  the  sea. 

An  ingenioni  patentee  propoaee  to  sapplf 
towns  with  the  eleo^o  light  free  of  cost.  His 
<*  idea  **  is  to  atuch  the  lamps  to  adyertisiDg 
oolnmns,  and  the  rent  paid  for  displaying  the 
notices  is  eappieei  to  cover  the  eoet,  and  leave 
a  Borplos  eoffioient  to  pay  a  good  inteziest  on  the 
ontlay. 

Hnren  Nies  and  WinUman  are  reported  to 
have  made  a  aeries  of  experiments  en  the 
changes  in  volame  of  metals  on  cooling  from 
fusion.  They  fiad  that  tin,  zino,  b^mnth, 
antimony,  iron,  and  oopper,  all  expand  at  Uie 
moment  of  solidifiontinn,  and  they  have  reason 
to  believe  that  the  eama  holds  good  for  lead  and 
oedmiam.  Tti^y  believe,  in  f«ot,  that  allmetals 
expand  on  eoUdidoation,  which,  it  nbsald  be 
noted,  mesne  the  mcMaent  of  eckidifieation,  as 
the  majority  contraot  on  eooHng.  It  is  only  at 
the  moment  of  change  f  rom-^e  flald  to  the  solid 
or  semi-solid  sute,  that  the  expansion  takes 
plaoe. 

Mr.  F.  W.  North's  report  on  the  coal^isld  of 
Natal  eatimatee  that  th^  Bold  in  Kiip  River 
county  covers  about  1  S60  square  miles,  and 
contains  over  2,000  million  tons  of  workable 
coal.    The  quality  is  good. 

Aa  an  indication  of  the  inteaest  taken  by  the 
United  States  in  ii«ri  culture,  it  may  be  mtm* 
lioaed  that  the  G^iVHitimeot  has  voted  a  »um  el 
£10,000  f*ir  the  IntematioDal  Fish  Exhibition, 
at  whioh  Amenca  will  be  fully  repreeented  by  a 
splendid  collection  of  appliancee  and  models. 

M.  Gailletet  reoommends  vaseline  as  a  Inbri 
cant  wherever  mercury  is  likely  to  be  preaent. 

While  the  instantaneous  photography  of 
oHjeota  in  rapid  meuon  is  nuw  praetiotble,  that 
of  ohjaets  ac  vest,  wiiile  the  apparatus  is  in 
rapid  motion  (of  iramaUiien),  is  of  omreealso 
praotioable  —  «.f.,  phutQ«rraphy  of  landscape's 
fr\im  a  railway  traiu  or  a  b«*lo-in.  M.  Cand^se 
has  Uboir  d^^cribed  in  the  B'-lgian  Academy 
MMne  suotvs^ul  nt'empt^  to  photograph  from 
trains.  He  supported  the  camera  with  both 
his  hands  to  av«»id  lUiatiag  as  much  as  possible, 
and  dirco*<Hi  th^  objvetive  to  the  landecapos 
pesesd.  Ihe  obJM»'iv«  wee  of  speeial  fonn. 
laeleadof  aloa^adin«l  tube  with  theleaeee 
sersatid  into  it»  two  ands,  he  aasdatabe  placed 
tmnsverstlf,  oarrjmg  i«*  leut^es  opposite  each 
other  in  ttw  rurva.  Wtthi  n  the  tube  was  a 
light  drum,  moviosr  undar  th«  action  of  a  spring 
ou  release  of  a  cvoh.  This  dram  htd  two 
quadr«njftil.rap«rtara^a&d  was  at  once  shit  ter 
and  diaphrA*!m«  pi^daciog  oa  tho  seasitiiwd 
plate  aaer*  of  d«i4^  the  duff^tion  of  whioh  eoald 
H#  made  as  ahert  •«  a  haadreith  of  a  second 
The  vieare  obtaiaed  have  nod.  of  coaria,  aU  the 
fineaeaaof  tha*a  takva  andccar^taazy  oDoditioaii, 
atiU  tbey  are  r^gaw^d  as  wry  aati-f«rtory. 
Their  •'iw  is  that  of  an  «!b'taa -carte,  Wite  re- 
irard  to  tootte>ia^,  tt.is  bri-  g  impaiai^  for  ea.^b 
Ti«w,  is  c^oots  oa*«  far  aU»  in  adraaoe  on  an 
oSj«vt  distant  about  100  metres.  The  diiiliDct* 
aans  is  then  general  ffom  that  poiai  to  the 
hons«>a. 


that  have  beenntillsed  for  thepmpsrstei  #the 
cheese  produced  from  the  milk  of  theshsip  in 
that  region.  The  natural  grottoes  wenlhftlnt 
caves,  and  at  their  months  were  aftcmards 
formed  larger  spaces,  whioh  are  the  pssnnt 
caves  with  their  accessories.  The  tempctstere 
of  the  oaves  varies  between  4  and  8  degrees  C. 
from  day  to  day,  and  from  one  cave  to  another. 
The  air  coming  throngh  the  faults  is  ohsrged 
with  moisture,  showing,  oa  an  average,  M^  in 
the  hygrometer.  It  is  these  relations  of  tsmpssa- 
ture  ai^  moistore  that  give  the  oavesthsirhigh 
vakie  for  the  industry  relereed  to. 

The  inflaepce  of  snow  on  the 


of  the  lower  stsata  of  air  has  bsen  shewn  by 
Heir  BiUweiler  Ifom  a  eompazisoa  of  the  Isst 


two  winters  at  Zorieh.  There  were  veryamdh 
the  same  genetal  ecnditicne  of  weather,  long 
prevailing  bsrometric  maxima  wfth  abnetaul 
heating  of  the  upper  air  and  frost  in  the 
lower;  bat,  whereas,  in  1S79-80,  the  tempera- 
tureat  Zurich  ssnk  to  -  13^*0.  early  in  December, 
and  lepeatedly  reached  -^^-b"*  and  -  lO-fi",  Isst 
winter  the  extreme  colds  were  only  —  3*5^  and 
-^4-2?.  (Thee(xtreaiesforB«itaeriandiathetvo 
winters  were,  -20''aad--8  6''respeetivsly.)  Kev, 
these  winters  were  greatly  in  ocntrsst  (sad 
especially  in  Deeember),  as  regatds  saowlillin 
Oentral  Europe.  The  influence  of  the  saew 
cover  consists  in  its  breakiag,  as  a  had  son- 
doctor,  the  connection  betwtren  the  ground  and 
the  air.  In  December  the  ground  is  conoderaUy 
warmer  than  the  air,  whioh  is  thas  slowly 
heated  from  below  if  snow  is  absent,  bat  the 
saow  interrupts  this  transferenoe  of  heat  almost 
entirely.  The  sorfaoe  of  the  snow  cools  gresUy 
by  radiation,  and  this  coding  isshand  mreetlj 
by  tlw  air. 

The  sense  of  hearing  in  insects  has  been  re- 
cently studied  by  Herr  Gruher.  Of  airinfiects 
he  found  the  cockroMoh  (Blatia  Germmmim)  very 
aansitive.    On  soundingiawieltn-noie  ^hien  a 

asaaaaae  .alaaga  <amidsaly  .stopped.    Again,  a 

of  theee  cooiiToae^eo  erere  encleeed  in  s 

at»tro3g  sooadythere 

t  Mgiaslien  jmd  excitement ;  seme 

maiiiiallidown  ffom  the  glass,  aait  jpasaiyaHfl. 
Afaaakaaaah  anas  Ihaae  by  a  thread  foam  tits 
thsadiiag ;  twhen  it  was  qai«»t.  a  bow  waatewn 
sharply  over  the  violin- a  triads  at  thedlrtsnce 
of  about  4ft.,  whereupon  the  inxct  was  greatly 
exeited^and  struggled  round,  getting  &hesd 
uppenaest.  Beetles  also  wt-rA  readily  afiected 
by  sounds  ;  but  gmbe  and  ants  gave  ao  oertsin 
indioations.  Of  aquatic  insects  vartoaa  kinds 
of  Corixa  were  trie<l.  Thee«  would  often  reaisin 
quite  quiet  for  several  miaut-  s.  bat  on  tapping 
the  glass  with  a  glass  tube,  they  rushed  ^lont 
in  much  agitation.  A  diM  at  the  end  ol  a  kag 
rud,  drawn  to  and  fro  in  the  water  near  ^Qaiet 
Oorixa  prodaoed  ao  affest ;  bat  on  aoadaefeiag 
thesonadof  aatroek  helliato  the  Isqfvid  hgr  the 
rod«  there  was  Hwly  re«otioo  ;  sJaiftatiy,  idMa 
a  glass  btU,  stroked  with  a  b^w,  waabcai^htto 
tooeh  the  water.  Theoecreatnres  were  ale  >aen- 
aitive  to  high  violin  notes  in  air,  to  the  aanadef 
a  metal  plate  etmek  with.,  a  haiamer,  Ac  StSl 
moos  aeocttive  to  eooad  v«re  varioaa  sqfastir 
bestlsa  {L^onpkiU*^  iany^Mt,  X^pm  laasvas,  JT  ; 
On  the  othac  hand,  vana«s  iarvK.  fspsnially  ef 
nph—fridi's,  ar»re  aaafircsed  ;  hat  1 
Lttveto  saeehiSiMal  asritatioa  of  i 
Herr  Grnber  eemartiffii.  the  re^poirw  tfaa  a 
naado  to  soand  aa  indtcstiaa  of 
and  not  mere  r^flcx  action. 


From  eto'iisasiits  rsesntly 
Mr.  F.  C  ^Philtt:s  eeaehai«s  iP  thai] 
plaata,  grown  under  favoarabU  r^oditseaB,  asay 
absorb  taroogH  th^r  rooK^  snaU  qaasmtam  af 
Wa-i,  sine,  oapper,  and  areeaic;  yl)  that  lead 
and  aiae  asay  abler  the  ti#i«QM  ia  this  may  witk- 
aaa'Oag  any  di*tarhaxkaa  ta  the  jtiaath, 
aatnti.m, and  Caaatiuas of  th« pleas;  v^),  that 
of  eopp^  asbd  . 
mteaaiB, 


The  aatara)  eavMi  at  Roq«*f  v-t  (Aveyras^  are 
aa  iatereatiug  fvw«a«ti>  i«  of  whaob  the  foUow- 
ini;  an^  some  par:icauM>«  fTv>m  a  Moeat  a>.-o«nt     ^^^ 
From  the  north  -i  tp^  of  the  p'ataaa  of  Ijaxu  |  *^ 
riese  the  asouataia  uf  G«mWAoa,  wi'h  aa  abrmpi ,  daatanstlv 
eeeatpeMataathe  «^h  s«la      At«ae|^  !  ^^^ 
aadea^iaed.  p^  -f  t4«  aoltta  loeke  af   tks    ^j^  ^  ,,,,^  iid^rW kiliiac  the^plaat.  area 

^^\?T^?*  *^*^  ^^.r****^.   Taeesrasa  ^»riii^    a^    ar.wth.'   Mr 

lUttbM  ah^at  lu  w-at  b.oew,  Kwasfd  a  ipr  ^p,^  j^  the  Jm.-^  ^f 

iriv^nUr  tfnM  »*,  mj  h  aaaae'^a* ntmies.    Tae  |j/j^w 

air  r^\tl^nn*   t^»a<*    t  rwi«  evrr^ata  ia  var«oas  ^* 

d»riK"".i  r*   w^^v  i''«  p-tvv^'aMrc  wa*er  of  r*in^  M.    A!pV  de  C*s15^^>    h*s  reneatJy 

*llv^c\l»  abttauAttt  a  »"^  n*^.     It  «r««  «a  this  a#«  att-ctNaa    to    an    inj/etcm^e    pans    \ 

^rMiaU  th*»  ta*  *i  .•^v  -^^  R  ^  *i>  t  wiaa  btti>.  oT-r.-oa*^)    »ei-*rii'«    h 

"                  *  ef  CotiT  ' 


Pbil^ip.* 


mt  »a  *  U  u.^  *>t  m*^*   1,4  •>)  »•  Is  i»  thee*  faitit>    ep-cae* 
or  li»aM«t  aad  the  uw>^  •U'  cunaUiiag  in 


ia   ii.  ta 


or 


>>Sw 


Ar^4.1lti 


^.»a-^f  •»»  Xhb  did  neither  rua  s  hme^Tt^Ll-r 

■M  Ck«  bMe  of  the  Fnmmmirj  w 

:t  by  vfaat  might  b*  cObA  -  joot. 

-^  ^mm  Memed  to  be  a  nil  af  '—4  ^ 

'  ^mU  with  the  Fnmn^terj,  mi  ^m- 

•  o^adcep  dark  gulf;  inm  wixk  a». 

a^^  iedicate   oooMe   wokB^amlif  dba 

■^  **  mder  diiooieiiB. 

1  to  add,  in  condaaiaa,  O^  tte  ■a^'i 

^_^  •'■i  Bdined  southvaid  m  X^  Am  as 

« the  horisoa  thmm.  m^w,  s^javTae 

perfect  Tiev  m  a  beov  SLziteT 

■eemed  to  pnanaat  tWf^  ^^o;!. 

I ipnntrneroiiiii  iumfil  ban  iimiiTi 

_ -.: am  of  it  ' 

3t-^  ba  ^<iff7iiitereitiaf,a>b«a  iibKwmjgit 
^te^Mte^  m  baad,  to  eateb  by  o(Mrva2iaM  aaeor. 
««  ^  ]ioka  the  time  of  inc  ^wmbHaXf  of  the 

?:i.  ^  Xdiy  19U1.-I  eaagkt  vicvof  fha  Boaa 
y^-*^  ■■■■■>  through  nfteof  ckMd;  b«f  tba 
iBHBifiK  bad  moved  rapidJy  fonrafd.    Tba  aaa 


jr» 


1  rapidJy  — 

^Mtand  dear  OTer  tbo    «  »..wi,» 
—     wl  the  plalo  of  tbo  *«  UmnJ 

I  f^  oie  mtif  rtmam§d.'-J.  G.  /, 

?S  jf  Jai^  2lit.-0beerTalM»a  of  fha  "^Pm- 
MeBBB  Afamm  '*  oontisaiid,  aaeai  to  thiMr  oa 
lififo  of  tha  Promontory  aezt  tba  ^Xare  ** 
'    ito  feika  long,  narrow  epeat^fi,  aot  aoCaeed 
efOi,  al  whioh  time  it  wae  eanfally  f/6- 
I  aM  Buoh  impreited  with  fha  idea  that 
if  oonttaotly  goiof  oa  ta  that 
tary  interesting  fheracfer,  aad 
\\  *^doud"  if  bat  oaa  of  ite  ■ 
O.J. 


JVLT    AKSBOMBDSS    -  BSAF- 
Pm4lLiLM0B  OP  THB  MABKXVOS   OP 

.v^»^>.  On  July  24tb,  lib,  20m.,  I  aawa  taial 
^^ai^  «erT  meleor  at  R. A.  7^  Dm^.  34*  N.  Jt  eri- 
.?te.*>»  Vi^'amed  lo  the  ibowerof  July  Andrf/m*<U%. 
«te«.-^  «M«y  obtervari  ha?e  teen  at  thU  •'p/di.  It 
yyiwyga  b»  bo  a  rioh  dl«|*Uy  of  iwif t,  etreah-  leertf>{( 
«»»->x«^  aadlhemdUut  li  ace  t/f  K>ng  doratioftf 
a»  ts  >>JA^«taf  liilof  obierfatlotif  ehotr;  — 

U^  «  SH**    HohUparelU  and  Z^/i/ili 
N-     ^<»-Aug.  Ifl 

>s'*'    ;^  n    8hii,  14-  • 

t\*    ^  3j      4A  mMt^'^f*    H.  from  Italian 
obf.  1»72. 

hiM^  (  8e^  ao-* 

k  \ki    140meieorf.    H«if, 


by  Ami 

ttgar  ^  I  "iL  a  Aa 

^BVi^  fna  a 
ftao.  wiKh  Aa  faJl  hmamitd^  ef  tha 
Wi£a  at  &:«&  Ffewaftoa  I  wtaxrt 
ead  ^naed  m^riii'Mii  wiiith  baa  tmMhUd  m«  t/:^ 
tike  aaeh.  a  fomtirm  %a  wvJd  bae«  Wks  ia»pBeei"b^« 
fnai   pRvasa  Maa^   cmly.     A&d    thae  was   »&t 

Cira^  imyataaf    pMiKKmB   in    bo&   pan  aad 

a^iat  eaca«a,    wka  eoald   aef  baTa  hoyad  to 

keTaatfa.^aedto  aadbpaiiKKmB  bad  tWy  aot  bae« 

Heca  foctaaaSecK-afh  ta  ^it  toSoath  K<a«Bgtaa. 

Oaaae  a  tracker  of  aaaee  aader  a  K&ool-teard. 

am^ktr  m  m  a  unrf  arefkia  jm  w  lut^e  ofie^,  athnd 

I'b  ■■■it  in  a  larga  rfcrm'eU  worn,  a loqilk  ecfaaee 

ma<er  ia  a  giimmii-aefcoQi,  aad  »  oa,  to  aay 

ar^bnf  ef  tha  great  aaaibir  eefamir  a  liviair  ae 

tJb«t    edeaca  taaeh^n  afrdcr  tha  Sciiflce  aad  Art  Da- 

aae-    ueifit     I  aiH  vwtaae  ta  nj  that  had  itaot 

baoi  lor  tkie  d^farff  at,  tha  mejonty  of  theee 

I  OMB  vo«2d  have  ecOl  he^  fansiag  their  nrxag  ia  a 

I  vovk*hr^ ;   aad    I  mcf  thie   froai  my  tkorc^gh 

ka&w1«dfe  of  tha  mca.    I  am  the  aicia  aazk»ae  to 

I  eovnat  yemr  jtiftmaari  xcfcardiag  tha  eefactioa  of 

,  ertiiaaa,  aa  tWy  aia  eakaUtfcd  to  deter  vorhiag 

I  maa  from  ac^pfthug,  aad  eo  tend  to  brisg  about 

'  the  ilata  of  thum  yon  profeea  to  deploca.    I  am 

I  aotpreyafed  toaeayflifttpapd-taaehcn  were  pre- 

i  aeat,  bat  I  do  eey  that  tha  pmf      ' 


AXAXXUB  SXTXaiOAl.  . 

[203».]— Aboc?  »  yamaacel^iid  Oamirfm- 

nato  tearaaaiider  the  pataL*  cd  myn^iham 

j  by  tha  maae  tilort  to  aaea  ajaelf  fr.^m  a  faSL  Ibe 


laraa, 
badlM 


» ear  that  tha  proportioo 
ladeed,  ii  eeeomd  to  ai 


^  meteori.  V.  No.  Of,  IH77. 


r 


.V 


>xV 


I 


V 


Tu|iiiiafi,  No,  ifj, 
Tti|iifttn,  No.  ifh 


t  M     (ii**g.  and  HerMhel,  Vo,  103 

,U  «Md  Atitf  10 

^  ci(     'ii:i  iiieieiiri.  I).  Ho,  7,  IH78. 

^  ih«iiikii^  lHi*ioona  la  at  71"'  f  3iy, 

^M  «<^  vMii(4uIli/t  lu  vny  iilfiee  Uf  the  eentr* 

^    I  111 II a lU   of   thli  prominofii 

%i  Ub  ,  t  iHifM^d  my  lOlfl,  nfleotor 

Ibv  M^*^  iliii"  *^»l«  Miaeon.  Inflfittlou 

^  atwiJk  **i*  I'UiH'l   h'  *i"IC  f  "fy  l««r,  and  hl« 

"iXiN-wi* i* 'M   ' •••; »*»•  »!:!^** «' 

-T^^^  t**»   1^*   >'"'  f'#Ml»al    fii*ndlaa  at 

7\S  a««  **M  '»i»'*  •*•»**  ••'•^•'''*^'    ''T^ 

» Ibe  «|*<i(  «^«»  Mtilmated  oeoiral  at 

I  wihM^il   i-<jr  up"fi  theea  tlm#» 

iti  |h4«  great  UtAUiinoium* 

^,iM>  -(Hfii,    I  had  iK/fuputed 

i^knt  I  ijiiaiifriel  •p(/tihou  d 

^1   ihti  iM<i   i^<'t  ali</Mt  Uh., 

ihvi   liitm*r   </lfj«H»t  lu  t^i* 

I     wrifl    •urpfliMid     at    tt« 

Ut  iH«i  II  HI.  ai    \tiU,  iUm. 

fftti     tiitUviftiiable     p<»tltl<fi 

^**  %il  ^*^rfcK » "*'►»  II.  a  wui  iHiiii. 

^tih  lin  »K^I  *t'«i'  *'f*  the  flight  of 

,^v  ^^i  villi*.. *illn»illy  rai'W  iiiotl/M. 

4,Hvri4  ^1  tliH  iN'l  •|>'iC  hea  Ihi<«>< 

i\^i    k  1.4    fiilV    fll'rItfliM,    for    I 

.    u      i,.tu<r  {Mmitftly   Nudi'i^ 

^      .  ^,     it. Ik     llltli  lIlH  IWO  MIHVllllIM* 

,L.  t..  i|iiiM>M"fi  on  Aug  4 

^./^u  liny  li<i  well  ofMevvKO 
^    ,   o    ^1   ll  M  ill  ,  when  ilin) 

u  vIlm   ||l»ltlHf 

i>inHion  July  yp,  lei*" 

I    N  on   (l(M  (MiiufoiUi 

I  lull      'Mo«t  wa  I 

.>mI  vM|r   Klntilir  I  ' 

iiliin  <1ii'liiK   H"  I"*' 

I  i.»i  waluhed,  for  ihi>y 


wae  Dot  nn- 
ladeed,  ii  aeeomd  to  aaa  that  great 
becatekm  ia  the  eeladaoa,  both  ae  ra- 
garde  tha  eUae  aad  tha  dietriete  from  which  they 
had  bees  eelected.  The  atadrsta  aatmed  to  be 
choaes  from  auay  tcadca  aad  profgedooe.  That 
there  weea  artieaaa,  dcrfca,  papU-teaehen,  one 
from  aa  acta*ry*e  oifioe,  one  from  a  rargaoa'i 
labon(tery,  aad  another  from  a  drawing  office,  aad 
tono« 

Tha  fiamarke  yoo  make  eoneeming  the  qoalillea- 
tloae  of  teaehen  oader  tha  Department  are  not 
▼evy  eompHmeatery  to  a  large  number  of  tout 
own  •abaeribirra,  for  I  know  that  OMny  of  the 
eetesaa  teacbera  are  aabeeribera  to  tha  Esoush 
MncSAJnc.  Ten  yaara  ago  there  would  hare  been 
eome  truth  in  >o«r  reawrka  eonoamiof  ttiair 
qaalifiaatfooa;  but  tha  Department  wae  aware  of 
Ml,  aad  to  meet  tha  want  of  better-qulifiad 
teadiare  the  Sdenoa  Bdiool  at  South  Kcneisgton 
wae  iaatitoted,  aad  aiaoa  it  opened  hondreda  of 
eompetent  teachara  haye  left  tta  walla,  and  been 
•eat  all  orer  the  eonntry* 

Too  cira  a  number  of  abenrd  atataoienta  whidi 
were  ipfen  aa  aoawera  to  queetioaa  in  phyato- 
grapby.  Surelir,  you  know  that  a  few  auch 
aaeweri  taken  from  the  worked  papera  giro  no 
J  net  idea  of  the  quality  of  teaching  given  to  the 
•todenta.  Not  eren  the  teacbera  themaelree,  mueh 
lem  the  Department,  can  be  held  reeponaible  f or 
theae  anewera.  Granted  that  tha  anawera  ahow 
that  Oram  ha«  bran  retorted  to,  it  by  no  meana 
f/fllowa  that  the  cram  waa  the  t^aohar'a.  but  rather 
that  the  atodrnte  had  not  paid  attention  to  the 
leeaona  through  the  aeation,  and  then  about  a  week 
before  the  rsaminatioa  he  flnda  he  muat  read  hard 
If  he  la  to  make  any  ahow  at  the  examination. 
That  ihia  la  the  oaae  in  many  iattanoea  ia  too  well 
kn«>wn  by  all  teaohera,  and  if  you  can  anggeat  a 
remedy  you  will  be  oonffrring  a  boon  on  them.  I 
remember  while  at  Bouth  Keoaington  one  of  the 
anawera  to  a  queetlon  in  Phyaiolo|nr— tIz.,  **  What 
!<  the  medulla  oblongata?"  wae,  »at  the  apinal 
oord  waa  fatt^ined  on  to  the  brain  with  the  mfdnlla 
oblongata.  Murely  you  would  not  lav  the  blame  of 
that  ana  war  uikiu  Prof.  Huxley  f  That  the  teacher  of 
the  Ml  udent  wno  gare  the  answer  wee  not  reaponaible 
I  know,  for  he  waa  tborougblv  competent  and  con- 
•itlentloua.  In  nonoluaiou,  allow  me  to  aak  ia  it 
h(in««tand  dlgnlflrd  to  attack  the  departmeotin 
the  way  you  do  f  It  ia  a  little  aingular  that  no 
other  paper  Unda  If  neooMarr  to  take  up  the  attack, 
t  liy  no  meana  nontnnd  that  the  department  is 
linrfMiit,  and  where  oritluiim  ia  Juat  by  all  means 
III  1 1  ImIm.  Idward  Jackaon. 

nirmlngham,  July20.  IBH'i. 

|U0:i'l7  I  T  AM  glnd  to  aoe  that  you  have  taken 
In  htiid  |iie  mi«u«e  of  the  fiinda  granted  to  the 
'|M|»i»ttM|.  Ill  el  Houth  Knn«lnt(inn,  and  hope  you 
Will  fuUo w  the  mutter  up.  The  following  itema  from 


great  at  ieaat  lim.  Tharzyftaaawaafvty 
imperfectly  aeaczu2c«:  by  hvamcaaoastamaa.  Haw- 
rrer,  for  maay  ycaxa  I  ledbrbd  4iiwpBiiiietlf 
little  iaamreaieBce  from  the  ii  liiiatf  Ihaad- 
Taaee  of  ega,  aad  of  lata  ^eaia,  lieqwiat  alteki 
of  acrioaa  illneee,  hava  wroajghi  their  aaaal  cAaeh 
upon  me,  aad  ia  ccamgainca,  I  have  felt  maib 
pata  aad  trouble  from  my  fractwred  p^eCa.  Tbi 
imperfect  anion,  aad  110—  qui  at  iaadmmtt 
■treogth,  of  iha  CAteaeor  maedea  do  wot  aimi 
sofficSeat  reeirtiac  power  to  that  of  tha  iexan.  Ta 
maeithiadifficalKy,  I  baea  tried  ▼ariowa  plaaa  ail 
httla aaeecaa.  Howavcr,  I hopa  1  haea  aowem- 
tvirad  aa  apparanm  which  ia  effectifa; 


my  flaedical  attendant.  Dr.  Polfia,  who 
aurca  ita  atmphrity*  ia  not  awaia  of  aaj 
caah  appHaaee.  In  the  hope.  tt*refdra.  Oat  it 
may  be  of  aerrice  to  aoaae  ether  aaJetai,  I  fannai 
a  deaeriptioo  of  it  to  you  fr  iuwitha^  at  }o«r 
pieaauf a,  in  the EygusH MKTWiTic.  Thaappantu 
ooneiata  of  a  long  gaiter  of  tk%ck  doth,  hatlaaipg 
/i^ A/ to  the  leg  from  tha  upper  pait  of  tha  thigh  tD 
nearthaaakle.  Attha  be^of  thiaaloa«nodbt 
ia  flsada,  which  oontaina  a  apciBf  of  alaaL  I  have 
uaed  aimply  oae,  or  if  oae  le  aot  aliowg  caoagb, 
two  ordinary  atetl  «<  buaka.**    When,  therefore  the 


knee  ia  bent  by  the  too-powerful  flaxoca,  I  bavi 
thua  giyen  them  something  mora  to  do  than  toofcr- 
oome  the  weakened  extenaora,  aad  make  thai 
store  up  power  to  aid  their  enfeebled  antagoniab. 
I  can  now,  I  think,  report  ferourably  of  the  adioa 
of  the  apparatus,  haring  for  some  time  won  it 
daily.    In  connection  with  the  foregoing,  I  may, 

Cirnapa,  mention  that  when  in  bed  (not  then  wear- 
g  the  gaiter)  I  hare  found  a  aling  of  **]iat'' 
attached  to  the  foot,  and  of  sufficient  length  to 
reach  the  hand,  of  the  greatest  aerrice  la  enahiinc 
me  to  more  the  leg  into  different  poaitiona.  with 
little  oonaequent  pain.  To  the  abore,  I  add  that 
aome  22  yeara  ago  I  unfortunately  nearly  aevend 
the  extenaor  of  the  middle  fintcer  of  my  right  baod. 
In  cooaequenoe,  the  fioger  dropped,  and  I  feared 
that  all  organ  playiog  waa  at  an  eud  for  me.  How- 
ercr,  I  then  oontrir^  a  aome  what  aimilar  plan  to 
that  adopted  for  my  broken  p&tella,  and  attached  aa 
artificial  ftxtenflor  to  the  finger  m«da  of  ordinary 
**  eIa«tio."  I  found  thia  most  fully  to  answer  tha 
intended  purpose,  and  I  was  at  once  enabled  to 
play  the  organ.  Of  this  ooDtriranoe  I  forward  an 
account  and  photogr&ph  for  the  benefit  of  any  of 
your  readers  who  may  have  met  with  a  ^a^ 
aocid*«nt  To  a  band  uf  leather,  which  ia  bnnbprf 
tight  round  the  wriat,  three  pieoea  of  **  ola^glli" 


Aug.  4,  tR82. 
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3in.  long  by  Mo.  broad  are  lewed.  These  pieces 
of  "  elastic  "  are  f  natened  to  a  large  oof  k»  cat 
about  iin.  from  the  wrist.  Underneath  the  cork 
is  an  oral  pad  of  thick  soft  leather,  which  lies 
across  the  back  of  the  hand  and  relicTes  it  from 
pressure.  The  cork  acts  as  a  falcmm,  and  gives 
upward  tension  to  the  *'  elastic."  Again,  the  ends 
of  the  "  elastic  "  are  sewed  to  a  piece  of  iin.  tape. 
Hus  is  passed  under  a  ring  of  soft  leather  fltttng 
tight  to  the  lower  part  of  the  finger.  IToder  tiiis 
tfis  tape  iM  passed,  and  thus  the  **  elastic  "  can  be 
drawn  to  the  necessary  degree  of  f  en»ion  and  there 
fixed.  N.  8.  Helneken. 


OOLOUB. 

9.]— I  AOBBB  with  much  that  is  in  Mr 
Smith's  letter  (20307,  p.  453),  andean  confirm  some 
of  his  experimental  results ;  but  I  do  not  beliere 
in  any  theory  of  thrM  primaries.  I  do  not  think 
''Sigma's"  letter  (20324,  p.  477)  an  adequate  or 
correct  reply  to  Mr.  Smith's;  and  as  to  Mr. 
Holmes's  letter  (20325),  I  consider  it  to  be  rend  wed 
quite  unworthy  of  r^ly,  by  its  arrogant  and.  dis- 
courteous tone. 

It  ii  quite  impossible  to  giro  a  complete  or  satis- 
factory explanation  of  colour-Tisionin  the  compass 
of  a  short  letter ;  but  I  may  refer  present  readers 
to  some  letters  of  mine  on  the  subject  in  the 
«<E.  M.,"  beffinnibg  24th  April,  1874.  Later  study 
and  obseryation  have  confirmed  and  developed  the 
views  I  then  held,  and  have  enabled  me  to  add  to 
my  experiments  for  elucidating  the  subj«>ct. 

I  am  convinced  that,  whilst  the  wave-lengths 
concerned  in  producing  colour  sensations  are  in- 
numerable in  varied,  the  distinct  or  different 
simple  colour  sensations  are  limited ;  but  I  am 
eqiully  convinced  that  no  part,  hosrever  small,  of 
tbe  spectrum,  produces  a  pure  or  perfectly  simple 
sensation  of  colour,  excepting,  possibly,  parts  at 
the  extreme  ends. 

Two  objective  colours  may  seem  to  produce  the 
same  colour  sensation,  and  yet  be  quite  differently 
composed.  The  green  tapes  of  green  Venetian 
blinds  are  generally  made  as  close  a  match  as 
possible ;  but  if  tbey  are  looked  at  through  glass 
which  is  commonly  termed  deep  blue,  but  which  is 
really  violet- blue,  the  glass  beiotr  coated  with 
gdanne  coloured  with  picric  add  (all  other  light 
being  carefully  excluded  from  the  eyes),  the  tapes 
will  appear  red,  whilst  the  slats  will  appear  of 
nearly  the  same  men  as  before.  A  white  cloud 
looked  at  through  the  same  combination  appears 
greenish-grey,  and  with  another  combination, 
consisting  of  special  green  and  purple  glasses,  the 
doud  looks  to  be  of  nearly  the  same  greenish-grey, 
whilst  crimsons  or  reds,  very  slightlv  inclined  to 
the  pink  side,  appear  violet- blue ;  and  many  pairs 
of  objective  colours  whioh  appear  identical  in 
ordinary  liRht,  are  quite  different  when  looked  at 
through  either  of  the  combinations.  Looked  at 
through  the  combination  first  deacribed,  grass  and 
green leav<>s  appear  to  be  scarlet. 
h  The  objt-ctive  colours  of  a  landscape  are  quite 
differently  composed  from  the  objective  colours  of 
fhe  pigments  used  to  represent  the  landscape.  It 
is  a  remarkable  fact,  that  whilst  different  persons 
must  differ  greatly  as  regards  their  vision  of  colours 
they  do  not  see  corresponding  differences  in  the 
colours  of  pigments,  owing,  no  doubt,  to  the  cir- 
circumstance  that  the  pigments  in  ordinary  use 
have  gone  tbrouffh  a  process  of  natural  selection 
add  survival  of  t^e  fittest  for  average  eyes.  Great 
differences  are,  however,  seen  in  laodscape  (and 
some  other)  colours ;  and,  consequently,  artists  un- 
sciously  show  us  (but,  of  course,  only  approximately) 
in  what  respects  their  several  visions  of  colour  differ 
from  the  aversge ;  one  artist  painting  a  given  land- 
scape quite  differently  from  another  as  regards 
tone  and  general  and  particular  colourings. 

An  instructive  way  of  testing  colour  vuion  com- 
paratively would  be  to  provide  a  few  carefully - 
selected  bright  pigments  and  request  the  various 
persons  to  be  examined  to  paint  with  those  pig- 
ments the  best  reprenentations  they  can  of  t£e 
spectrum  obtained  by  means  of  a  prism.  Professor 
Fiaasi  Smyth  did  something  of  this  kind  a  few 
years  ago  (but  for  a  very  different  purpose)  in  a 
paper  he  cemmunioated  to  the  Boyal  Siodety  of 
Edinburgh.  In  the  **  Transactions "  there  is  a 
plate  which  I  have  been  told  was  carefully  pre- 
pared under  the  professor's  supervision,  in  which 
ne  gives  us  his  representation  of  the  spectrum. 
This  representation  shows  that  he  is  colour-blind 
to  the  violet  or  purple  of  the  spectrum — a  fact 
whioh  he  may  not  yet  be  aware  of,  and  which  he 
may  not  believe.  The  plate  also  seems  to  show 
that  whereas  the  professor  does  not  properly  see  the 
true  violet  of  the  spectrum,  he  can  see  purples  and 
violets  when  pmdneed  by  combining  the  red  and 
blue  of  the  specfarum. 

I  believe  that  a  Urge  proportion  of  people  are 
more  or  less  cnlouT-bliud  to  the  violet  of  the  spec- 
trum ;  and  in  cnnneotion  with  this  it  may  be 
noticed  that  the  violet  of  the  upectmm  is  to  be 
found  in  pigments  ani  othrr  natural  objpots  in  a 
▼ery  small  proportion  as  compared  wi»h  other 
colours,  although  there  are  plHuty  of  vi<»l«>tB  and 
pnrples  composed  of  red  and  blue.    I  think  it  very 


probable  that  Clerk-Maxwell  was,  to  some  extent, 
colour-blind  to  spectrum  violet,  and,  in  my  opinion, 
Mr.  BensoU)  the  author  of  treatises  on  colour,  ia  so 
also.  Quite  recently  Professor  Stokes  has  described 
the  colour  of  the  t>ho«phorescent  liKht  of  oalctam 
sulphide  (Balmain's  luminous  paint)  as  '*deep 
blue."  whereas  to  my  eyes  it  is  a  blue-violet. 
ClerK-Maxwdl,  Bensun,  and  others,  who  have 
advocated  the  three- primary  theory,  with  red  and 
green  for  two  of  the  primaries,  have  persisted  in 
calling  the  third  primary  ''blue"  ;  whereas  it  is 
held  by  many  authorities  that  the  colour  of  the 
third  primary  must  be  that  of  the  most  refrangible 
end  of  the  spectrum,  which  is  undoubtedly  to  nor- 
mal eyes  a  colour  very  different  from  pure  blue, 
and  which,  I  think,  should  be  called  purple. 

No  theory  ot  colour  vision  can  tte  accepted  which 
does  not  admit  of  complementaries  being  deduced 
from  its  first  prindples  in  a  manner  to  agree  with  the 
complementaries  actually  obtainable.  The  best 
way  of  obtaining  actual  complementaries  indepen- 
dently of  theory,  is  by  means  of  polarised  light 
passed  through  quartz ;  but  the  precise  thickness 
of  the  quartz  is  a  matter  of  great  importance,  and 
even  at  the  best  it  is  only  an  approximation  that 
we  can  get  It  is  necessary  to  see  all  the  colours 
at  once,  m  order  to  obtain  anything  like  satisfactory 
results.  For  this  purpose,  1  have  ustd  a  concave 
conical  surface  of  suitable  indination,  coated  with 
a  black  varnish  or  jap'tn,  which  I  find  to  be  as 
good  as,  if  not  better  than,  any  other  reflecting 
polariser,  this  concave  cone  being  combined  with  a 
smaller  convex  cone  of  the  same  inclination,  ar- 
ranged so  that  rays  parallel  to  the  axis  of  the  two 
cones  are  reflected  from  the  concave  cone  to  the 
convex  cone,  and  are  by  the  latter  reflected  so  as 
to  be  again  paralld  to  the  axis.  This  combination 
gives  us  a  circular  fleld  of  reflected  light,  which  is 
polarised  at  a  different  angle  for  every  diameter ; 
and  if  it  is  looked  at  through  a  tube  containing  at 
the  fiont  end  a  piece  of  quartz,  and  at  the  back  or 
eye -end  a  Nicol  prism,  one  sees  each  diameter 
coloured  differentiy ;  and  if  the  qaartz  is  of  suit- 
able thickness,  a  complete  graduated  series  of 
colours  is  shown.  I  have  the  quartz  cut  into  a 
pair  of  wedges,  by  adjusting  which  the  effective 
thickness  can  be  varied.  If  the  quartz  is  of  a 
thickness  such  that  rays  at  the  violet  end  are 
brought  to  ooiucide  with  rays  at  the  red  end  of 
precisely  double  the  wave-length,  a  defective 
colour- field  or  disc  is  shown,  green  being  almost 
atMcnt,  and  it  follows  from  this  that  in  colours 
there  is  nothing  agreeing  with  the  octave  of  music. 
I  adjust  the  thickness  of  the  quartz  so  as  to  get  the 
colours  as  uniform  as  possible  throughout  the 
series,  and  the  colour  then  seen  by  a  normal  or 
perfect  eye  at  any  diameter  is  very  approximately 
the  true  complementary  of  that  at  the  diameter  at 
right  angles  thereto.  Having  got  at  a  correct 
thickness  of  quaitzin  this  way,  a  double-image 
prism  may  be  sutMcituted  for  the  two  cones,  and 
will  show  any  pair  of  complementaries  by  them- 
selves. 

With  the  apparatus  thus  indicated,  I  flnd  that 
the  true  complementary  of  pure  blue  is  not  pure 
yellow,  but  a  dedded  orange  or  golden  colour; 
and,  therefore,  pure  yellow,  when  combined  with 
pure  blue,  should  not  make  white ;  and  if  it  seems 
to  do  so  in  such  very  defective  experiments  as 
Tyndall's,  and  as  others  put  forward  bj  some  per- 
sons, some  other  explanation  must  be  found  for  it 
than  that  ordinarily  given.  As  regards  such  ex- 
planation, however,  1  will  defer  f uruer  remarks  to 
a  future  occasion. 

Glasgow,  July  29.  B.  H. 


1— I  WOULD  inform  Mr.  Westwood  Oliver 
and  **X.  N.  X.,"  that  there  is  a  vast  difference 
between  despising  the  aid  of  sdeuce  and  differing 
from  some  of  the  dogmas  of  the  sdentists.  Some 
people  say  a  man  despises  religion  if  he  happens  to 
doubt  anything  ttfld  him  by  a  priest.  The  scientists 
are  the  priests  of  sdeuce,  and  as  such  are  entitled 
to  respect,  but  the  best  of  them  are  not  infallible. 

<'  X.  N.  X."  is  mistaken  in  supposing  I  wrote  to 
trouble  Sir  John  Lubbock  for  luformation  in  the 
sense  in  which  he  puts  it  I  simply  wrote  to  a 
gentleman  for  whom  1  have  a  great  respect,  upon 
a  subject  ab  ut  which  I  consider  my  knowledge, 
in  some  few  points,  may  be  superior  to  his.  Surdy, 
it  is  not  unreasonable  to  suppose  that  one  who  de- 
votes himself  to  a  single  subject,  professionally,  is 
likdy  to  obtain  a  more  compreheusive  knowledge 
of  it  than  even  a  deverer  man,  who,  in  the  leisure 
he  can  spare  from  business,  studies  the  same  sub- 
ject, amongst  many  others,  as  an  amateur. 

With  regard  to  my  statement  that  a  mixture  of 
bine  and  yellow  invariably  produces  green  (which 
I  strictly  adhere  to),  ♦^X.  N.  X."  writes,  "this  is 
altogether  untrue  of  mixing  btue  and  yellow 
lights" ;  and  theu  suggests  an  experiment  to  prove 
his  assertion,  but  stipulates  for  an  important 
point;  he  writes,  "choose  blue  glass,  not  cotialt 
blue."  Now,  in  the  first  place,  I  am  afraid  he 
rather  lets  the  oat  out  of  the  bag  here.  Does  he 
mean  that  if  the  glasM  used  is  of  the  hue  he  under-  I 
stands  as  cobalt—in  fact,  something  approaching  1 
pure  blue,  the  unfortunate  result  may  be  green  ? 


(I  am  afraid  any  of  our  readers  will  find  it  difficult 
to  obtain  anything  approaching  a  blue  glass,  the 
blue  of  which  is  not  cobalt.  If  "  X.  X.  X."  does 
know  of  any  blue  besides  cobalt  suitable  for  stain- 
ing ^lass,  I  shall  be  greaUy  obliged  for  any  infor- 
mation about  it.) 

2nd.  If  the  round  spot  shown  through 
"X.  N.  X.'s"  wheel  is  compared  to  a  second 
portion  of  the  same  light,  shown  through  a 
piece  of  the  yellow  glass  only,  it  will  be  seen  that 
the  mixed  light  is  darker  than  the  yellow.  It  is, 
therefore,  unsdenUfic  to  say  that  the  blue  added  to 
the  yellow  has  made  it  white,  for  a  tint  that  is 
darker  than  yellow  cannot  be  white. 

3rd.  No  transparent  blue  or  yellow  glass  is  made, 
that  will  stop  all  free  white  light,  and  the  success 
of  the  experiment  entirely  depends  upon  this  cir- 
circumstance ;  for  any  free  wnite  light  will  tend  to 
obliterate  the  green  otherwise  visible,  and  I  am 
afraid  that  any  coloured  glass  our  readers  are 
likdy  to  obtain  would  let  throagh  as  much  er 
more  free  white  light  than  colour. 

4th.  Instead  of  enljr  allowing  the  light  to  diow 
through  a  small  hole,  it  should  be  thrown  over  the 
whole  of  the  screen,  giving  a  shadow  of  the  whole 
of  the  revolving  disc ;  when,  if  the  coloured  glasses 
are  not  too  impure,  the  shadow  of  the  affair 
will  not  only  be  darker,  but  greener  than  the 
rest  of  the  screen.  In  this  case  the  coloius 
are  not  really  mixed,  and  I  should  imagine, 
from  experiments  1  have  made,  that  the  resulting 
hue  wou'd  be  yellower  than  if  the  colours  were 
fairly  mixed  or  superimposed.  I  do  not  consider 
the  experiment  as  a  fair  method  of  showing  any 
colour  mixture,  and  ceitttinly  should  not  expect  to 
obtain  a  vivid  green  by  such  means.  "  X.  N.  X." 
not  only  stipulates  that  the  blue  must  not  be  too 
pure,  but  requires  the  expniment  as  usual  to  be 
performed  in  tbe  dark.  It  is  imposuble  to  form  a 
true  judgment  under  such  circumstances,  audi 
maintalu  that  all  experiment  in  forming  compound 
colours  by  fiashing  single  ones  before  the  eye,  are 
likdy  to  midead  itny  one  who  has  not  formed  a 
sound  judgment  on  the  subject  by  long  practice 
with  coloured  pigments.  Indeed,  this  method  of 
dodging  different  colours  before  the  eye,  savours 
much  more  of  deight  of  hand  than  of  sober  science. 
No  experiment  in  colour- mixing  can  be  fairly 
judged  of,  that  caimot  be  shoim  in  open  daylight 
with  stationary  colours. 

I  had  written  the  greater  part  of  this  letter  last 
week,  but  waited  until  another  number  of  tbe 
"  E.M.*'  was  published,  to  see  if  there  was  any- 
thing else  to  reply  to  at  the  same  time. 

I  am  giad  to  see  Mr.  George  Smith's  letter,  if 
only  to  show  there  are  pe<'ple  who  are  not  afraid 
of  bdng  sat  upon,  for  daring  to  speak  their  own 
minds,  when  thejf  differ  with  the  recognised  autho- 
rities ;  I  am  sorry  I  was  not  a  reader  of  the 
"  fi.M."  when  Mr.  Smith's  former  letters  appeared. 
The  theory  that  a  mixture  of  ail  the  colours  made 
white,  though  evidentiy  unsound,  was  not  very 
OiAsy  to  refute,  as  any  neutral  tmt  may  b«  called 
white,  if  it  is  much  the  lightest  object  vidble ;  but 
in  propagating  the  novel  methods  of  produdng 
white  and  yellow  (by  the  bye,  no  one  has  troubled 
to  defend  the  latter  discovery),  the  sdentists  have 
famished  weapons  for  their  own  defeat.  I  con- 
sider the  experiment  of  produdug  a  more  or  less 
neutral  light  with  so-cailed  blue  and  yellow,  ia 
rather  a  proof  that  colour  and  light  are  quite  dis- 
tinct, for  the  stronger  the  light  the  weaker  the 
colour,  and  the  stronger  the  colour  the  weaker  the 
light.  I  hold  that  a  coloured  light  is  an  imperfect 
one,  and  if  a  number  of  imperfect  lights  are  con- 
centrated upon  one  spot,  whether  the  weak  lights 
are  coloured  or  neutral  to  start  with,  the  result 
must  necessarily  be  a  brighter  light. 

I  tftke  It  that  the  beat  test  for  tne  white  or  green 
question  would  be,  not  to  try  if  aujr  blue  and 
yellow  lights  can  be  found  that  do  not  give  a  green, 
as  this  may  be  owing  to  various  reasons,  such  as 
the  impurity  of  dther  of  the  colours,  or  to  the  sur- 
plus white  light ;  but  by  showing  that  a  green  can 
be  produced  by  usmg  intensely  strong  bine  and 
yellow  with  a  minimum  of  light,  and  then  obtain- 
mg  a  fair  judgment  of  the  green  by  comparing  it 
with  a  white  light  of  the  same  power  as  that  used 
for  the  blue  and  yellow.  The  green  ren- 
dered vidble  by  these  means  must  not  be  expected 
to  be  very  intense,  as,  according  to  my  theory,  the 
blue  and  yellow  light  simply  drive  away  their 
equivalents  of  comulementary  colour  from  tiie 
black  or  shodaw  which  was  previoudy  on  the 
screen,  so  that  as  the  blue  lignt  drives  away  its 
equivsjent  of  red  and  yellow,  and  the  yellow  light 
ita  equivalent  of  red  and  blue,  there  may  be  very 
little  blue  aud  yellow  left ;  but  as  more  red  was 
driven  off  than  either  of  the  other  colours,  the 
resulting  light  will  certainly  be  green,  however 
faint.  We  here  see  that  auy  surplus  white  light, 
or  any  impurity  in  the  blue  or  yellow  iu  the  direc- 
tion of  red,  will  tend  to  destroy  the  green  tffeot 
other  twise  visible. 

if  Wti  combme  red  and  blue  lights,  we  find  the 
resulting  light  is  a  purple  (in  this  experiment  it  is 
essential  that  the  blue  is  not  a  pur  pie,  to  start  with ; 
that  is  to  say,  it  should  be  free  from  red),  which 
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mutlttr*  ol  bl«»  And  y«Ao«r  li«ht 


Um 


I  d<»  »•%  •ofirNt  «4ttUiiiBg  f«d  and  yellonr  lights, 
M  I  tttd  M  m>ny  ind— d»  moa^-pcople,  moc  p%  m 
r^  iwaaf"  ^^  <^  >^  <Ad  a  7«llo«v  oraoge  for  a 
tyUow«  umI,  «»d«r  Uh«M  droumitAUMtf  tho>orsiige 
oVtafanJ  by  tb*  «ombiaatioa  U  liable  to  be  more 
im  mmtmX  Uian  U»  tii»<> 

)(tw  Switk  NBMrtt  UmU^  *'tbo  ejo-eumot  dt»- 
tiaf^irti  batwim  jWlovr  and  orange.'*  Thit  i» 
<Mua|y  tnM  witba grva^maay  people;  bat  it,  1 
thiak^  t««**^  ^M  to  defeokiTO  edueatioa. 

It  a  Tttf  oocBBOtt  to  heve  one  ur  more  of  the 
•MMM  kee  deTeloped  thaa  the  ohon,  end  I  em 
Mte  maaj  people  who  mej  not  be  aospeoted  of 
«oto«r»bluKnMtt  have  a  Ttty  imneifeot  seme  of 
coto«r;  aad  I  thtak  the  power  and  deliesoy  of  one 
eraee  it  ettett  ealtlvattkl  at  the  expense  of  another 
UmjowaoeM^  1  legret  to  uytbat  mjevie  of 
e«ell  ii  rmrj  komtftot.  ThSe  1  am-onlj  aware  of' 
br  believiag  otter  poople,  when  ther  oali  my 
afiimibB  to  toeBts  of  flowere,  dro.,  wirieh  I  am 
oflm  aaable  to  apmciate.  For  netanoe,  even  an 
(Mip^of  oniiaary  illaoiaatln^  ipe*hie  to  be»  vacy 
etioar.beKm  I  em  able  to  detect  it. 

It  weald  be  aniarestlag  to  hare  aB^axamiimtioo 
ol  ow  prafeenna  of  ooloar  for  ootoar-bHadoemf 
and  i»  know  how  menr  of.  them  ai«  inoapabW  of 
ii»<iigambiagt^bQeoff»iateemi»netttralcoloars; 
hot  i  maal  my  I  ebenld  decline  to  be  examined 
under  tto  mmUadior  ceaditioiis  in  wbith  these 
e^^teeati  aMVMmUy  tried,  and  akoaU  olaim  to 

FVadiag  tlw  emeatwca  main  eaeb  a  etand  npoa 
t^  mlatm^  ^ttem  of  ea*ealled  mixmg  oeloar,  I 
banamadeaaambwf  of  opaqoe  dmce^  ana  eoeeeed  sd 
ia  makmg  ^farione  good  gieeoOi  A  mete  eeieatiet, 
with  a  nowlerfge  of  bioaHmd^yellew) 
aue  to  make  grma,  might  aleo  eweoaad ; 
bat  if  ha  atariB  witk  the  detetmiaatiim  tli»eth«y 
»haB  aaft  make  gaaiB,  and  with  a  ^tety  haay  aoooa 
ttiata^yhaetawkMh  blaa  pia^omittatea  maet  be 
k:aawamd  tkcs  tmw  hmexperimoati  inthedark, 
he  may  eaisly  ge  aaltay* 
It  ikemld  be  msdentood  thttt  paaw  bfaa  mease 
I  from  red  or  yallaw: 
rhaad,  betngaeompoaad 
co'jvi;  cmtamma  aa  aaJimifed  aamber  of  k«iee. 

kbine 

Ucgeiy  iato  its  oompueition,  neattaliugila  Vnghl* 
«e,  aad  I— itiag  to  form  btaak. 
in  miy  emrtime  uipmimita,  I  fowed  a  diSbnlty 
"  Mhadne»aati«ipased.    A  dim  wMeh  I  had 
wiik  eqaei  qoaatteea  of  blwi,  red,  aad 
■d  tkMT  o  iieNaatiom,  pmffrte,  oraage, 
,  wilk  the  idea  of  pradaotn^  a  gmy«  ha^ 
t  ta  kaea a  i I'leaikibty  ■tiia^  ni aags  ipaeii^ 
'  'ed;  aad  aaatkm,  wkleh  1  bed  ea« 
t  ^Tid  gTwau  was  set  lammkeble 
At  ttwim  ramkei  I  mrntoera  I  d>d 
leww»pinmd 
» 1  fovad  it  wae  a  aaeeem,  amd  not  a 
J  kad  ilwmmad  oaa  of  the  ladtt.  or 


tkabiigki' 

i«<kaia«  aaeaA 

eye  tkaa  dak  eaei^  saekiBe 

Aa,  for  iaamaae»  w« 

eoafr  ia  distiag  vahable  at  a 

of  adarkerkoe.    1 


cae eye ei^i^waBkad^mytkiaiy  peer  wkim  aapm> 
aad  that  tha  biaa  m«at  kavwaeeaeidetably  Urgar 
1  the  lader  ycMow  tok^Ad  iteoarti  ia 

bdk  «Ma  witk  aaak  aele 


only.  beJeamed  by  eapenenoe.  In  f aet,  there  ie  a 
great  deal  reapeotnig  culour  that  it  ia  as  impoaaible 
CO  leean  from  booke  aa  it  would  be  to  learn  the 
tai^  or  smell  of  anything  by  a  written  descrip- 
tion. 

If  alternate  segments  of  the  pnxaet.  bine  aad 
yellow  obtainable  are  wsabed  thinly  oeei*  a  Tory 
oleaa  white  sarfaoe,  the  blue  having  neaiiy  double 
the  sarfasoof  the^ellow,  a  decided  greea- effect  is 
obtained,  especially  if  the  oeatre  and  border  of  the 
diso  are  left  white  for  oompaiisoo.  A  slight  taint 
of  red  in  the blae^ insaffleient  to  be reoo^isedby 
the  unpiaetlaed  ej^e,  will  »poil  thegreea,  aad  render 
its  hue  gfayisk.onve  ooloar. 

Finding,  that  a  blue  surfaee  refleeted  so  much 
more  light  than  oolourt  I  set' to  work  upon  some 
tsaasparent  discs,  as  it  is  eaner  to  get  an  intenae 
bloehjTefraoted,  then  by  refleeted  light.  Having 
failed  to  obtain  stained  gUse  with  anythiag  tike 
puri^  in  bloe,  red  or  yellow,  I  made  mine-  of 
traoing<pape»  mounted  on  wire  hoopa;  ^eae  I 
feataoed  un  a  fly-e^faeel,  something  after  the 
bioyol#pattem,  about  12in.  aoroaa.  To  avoid  the 
ooloars  ruaning  I  painted  the  blue  aad  yellow  on 
opposite  sides.  Peany  o«keeof  Bowney'e  gamboge 
aad  Pmmisn  Uue  will  do,  alikougjh  twth  ooleure 
are  inelioed  to  red,  eepeotally  the  gaashoge,  if  it 
iarlaid  on  at  all  thickly4  See  that  everything  is 
kepi  aa  clean  as  pesaibK  and  do  not  k»t  tkeooloure 
overlap.  I  psiuted  this  bloe  and  yellow  in  80 
e^uai  difvsions;  but  fiadmg  on  xatatieg  the  wheel 
that  the  yellow  overpowered  the  blue,  pitMiacing 
oaly  a  grasaisk  yellow,  I  pasted  stiipsuf  tracing 
paper  one  inch  long  over  the  yellow,  round  the 
outer  pert  of  the  disc,  aad  found  the  bine  etood  its 
gtoand  maoh  better  whea  the  yeMow  wea  tkas 
darkened.  I  then  eovert4  the  yellow  with  thicker 
paper  (fOeeigB  note)  for  another  inch  round  the 
centre;  ao  that  I  had  three  vanetios  of  gi  can,  with 
the  aama  qaantitiM<»f  bloe  end  yellow,  siaoplj  by 
regalatiag  the  light  ia  the  latter  eokmr,  the  hoee 
raagiag  from  yellaw^gtaan  to  blne-gieea.  The 
colour  ia  w^  aeea  1^  dayligbt,  «tth  a  white 
wtadow-'bliud  for  a  beokgmaad— of  oonran  with 
the  diso  bet  wean  yoa  and  tk«  wmdow. 

lUaialareetiag  towatoktiiaekaDgeof  fawpaaeeor^ 
ding  to  the  poaidoa  ia  which  eke  revolving  diae  ia 
hekL  ForiiMtanee,wkenh«ldnpegmaattkebliad, 
the  yeUew  has  mueh  the  ^tioagcat  cffaot  upon  the 
eye)  kai  if  thediaeiskakl  ee  tketone-kalf  has  a  dark 
aad  tka ether  half  a  light  baokf roani,  it n^  ha 
obearved  that  wkafr  appeam  ysi*sw>grean  ia  the 
tatter  oeee  aypi  ire  kkse^greea  ia  tke  foemar.  So 
tka*  wakave  in  thia  poition  aix  versetiee  of  gmen 
at  one  view^  all  witk  the  aaow  qaantitaea  of  blae 
aad  yelloar.  This  skews  enetker  example  of  the 
kakilify  of  enror  in  expenmtnting  witk  aweias 
oetann. 

Xo V  for  any  of  oar  readeee  erim  asay  be  wittiag 
bat  naahle  ta  try  *'  X.  X.  X.'s  *'  ezpenmsnt  (bamg 
unable  to  obtain  eait»bfe  gtms)  I  will 
mack  aamplsr  and  eattaia  tf  at. 

Prepeia  pieoee  of  jdlov  aad  bine  i^s 
f  jllewa,  say  abaat  three  ieebm  aeroai.  Pat 
ioB.  of  gemhoga  in  lax.  of  a»»thylalad 
skafca  eaoaaamally,  and  m  a  day  «r  twn  pear  off 
tke  deerpastaan  lata  about  f<«.  of  tkick  katelaar 
•picit  vaMiak.  To  eona  tke  pUta»  vsaem  it  akgktly 
over  a  lamp  and  ponr  on  tke  mixtaia,  rwtamiag 
tke enrplne  to  Ike  bottle:  t^en  dry  tke  plata aeaa 
faliy  over  a  lasap,  kalding  it  afc  an  angle  of  akoat 
4i\  to  peeveat  aay  anrpAns  vams^  from  floaing 
bask  aad  spmlia^  tke  enrfaoe.  For  blan  I  naaa 
aaaailiaedje,  diasolwd  ia  water  and  tbaekaaed 
sritk  gelatine,  tke  pleta  being  iiiistsd  mack  tke 
saaae  as  tne  ether,  only  tbai  it  tek<ae  ma^  longer 
ia  dryiag,  aad  mast  aot  be  made  too  hot,  or 
it  ie  bable  to  crack  amd  Isnvn  tke 
Thia  bineaa  enlOrhsttately  not  WBsy  para,  as  it 

a  pac^pdelc  tinge  of  ted,  eepaaieliy  if  tke 

coeasd  tkiakly  ;  but  tke  two  sadke  aecey 

f  mrgraen,  and  am  qnito  r"*^  «awagk  ier  cnr  pre- 

aantpnrpeo^    Xex^  peint  two  seifiamnf  wbato 

paper,  cna  wHk  gaaab-ge  (and  water,  aot  apiiit}, 

-   -        .       -^  Tka 


eaehhue.  Aa  it  happened,  all  the  cckmn  on^ 
dim  were  miserablj  impure  and  chalky.  Thaxedf 
for  instance,  I  should  have  described  astedffiL 
low,  and  blue,  mixed  with  a  erhito  body  to  pranat 
its  being  too  dark;  but  wbab  stniok  moment w» 
that  the  greatm  pert  of  the  disc  was  ooemedwilk 
paU,  akneet  neatral  tints,  slightly  tiagsd  with 
blue,  purplot  aad  green.  The  eegmcatonaaint 
approaoking  atroag  colour  being  mash  tkeamslk^^ 
I  asked  thn  genttemea  what  oelour  tkelflsgnl 
diviaien,  about  f  of  the  diac,  mm  aoppeaed  tom« 
preaant,  'hot  he  did  not  know,  or  waa  afmidof 
committing  himaelf.  Ijpon  being  rotated  slowly, 
the  disc  produced  a  painful  effect  upon  the  eye; 
the  intermittent  Ught  podocing  much  the  moM 
impression  as  you  oxpon-nce-when  walking  with  a 
psUflig  between  yon  aad  the  snn. 

Tke  proud  owuer  then  rotntfcd  the  diae  ea^BipMlf 
aa  to  ptavent  the  varioua  mnddy  eombiaatioas 
from  beiag  separately  recogaiaed,nnd  said  tckmipk* 
antiy,  that «'  it  waa  the  purees  whito  thnt  hadeaer 
beea  produced."  I  then  covered  kslfthndiae  wiik 
a-pieaeof  paper,  aad  akowed  kim  that  hn^pkHa 
waa  conaidesablj  darker  than  a  pssoa*  ci  '  ' 
paper  covered  with  writing. 

It  was  quito  evident  tke  poor'feMaw,  fmm 
guided  edueatkm,  aeesptedns  wkita^'^ -" 
warn  ae  «ear  an  appsoaeh  to  blael 
quantity  of  odonr  on  the  oiee  oenid  . 

Tke  eaiantlsta  a^  tbatklne  end  yettairmrice 
wfaito;  alsotkaiblise.yelkNr,aodvedmalmwUtt. 
Now,  da  they  maintmn  that  red  added  to  wtiila 
doee  not  sffMtim  hue,  or  kaen  tkey  nmnirtar  of 
wliitm  of  diffaseut  kuea? 

ItiaraaUy  qaitotimefortiianlddagnuMrf  wMfes 
bamseompoaed  of  ootour.  to  baiiiiiisBgwdfora 
niQsa  raHinel  ttmory.  Newton*e  earor  mas  n^ 
eaaable,  aaa  pi  oyer  mixture  of  oolonsa^U  pt^ 
doee  a  neatraltiBt,  wksek  may  ka  eaUed  wlot^or 
Uaok:  aeourding  to ite aarwrndi'Dge;  bntnomm^ 
tare  of  pure  blue  and  yellow  will  make  ■■f^hiag 
bat  green.  Tbefaelia,  green  iaeompeaad  otfbtae 
aadyeltow,  exaatlya»maek  ea  braaaia  amanemd 
of  capper  aad  sine^  It  ie  nrgned  that  it  talMB  a 
Kreaoisk  blae  aad  greeaiak  yeMow  tomaknpma; 
tkirarquirelantto  aayiog  tkatittakea  a  bamsy 
copper  and  bremy  sme  to  make  krma^  ba*  the- 
edeoated  eyewiU 


tieeof  bluaand  y%Uaw  ia  aan^ 
tke  qmntity  of  < 


eamplaof 

GOtAVTTr 
THUXBi 


PBHXKJSUXS, 


ITBieHTS, 
SXAIi^An. 

[2«tl.]— Whe»I  wm  yoai^,  tnmKy  to  fUffy 
jeam  af o,  tbrte  waa;  ia  Thitsk,  a  wafck  makrr 
nemed  Oroax.  One  day  he  caMed  ma  tn,  and 
«bow«d  me  a  dock  he  had  made,  endwki^  keaaid, 
ovio^  to  ita  Lonut  iif rtnn,  03«ld  only  Tmry  vmy 

1  was   then  meekattknDy   mkided,  k«ft  knew 

netkhig  of  dock*,  so  1  aew  tke  dock  and  dfid  net 
know  ita  merits.  Of  late  I  kave  token  to  i — *'- 
bew  to  make  deeks,  aad  kave  tried  to  i 
aadltbeniemembtaredthisdockof  Ofonxi 
He  1^  Tldrek  twenty  ytan  a^o  or  aa,  amd  b  wm 
sold  amcogrt  his  o^ker  effects.  I  tr^ed  to  find  ft, 
aad  kave  done  eo,  and  it  aeeaae  to 
fflAtarm  that  altkougk  tkay  are  airw  to  1 
benewtomeny:— 

1.  Theptnieajareof  pfarcarwiin,n^l 

2.  Its  h.*ur  kaed  ia  sSndt  oa  thr  — ^  "^^ 
FIff.  1  is  abmo  eleven  asnally  is. 

3.  n»  weight  is  on  tkree  seringa,  aa 
oaly  7i  by  1,  faUJag  din.  ia  tt  kowa; 
lated  wdgkt  sronM  be  under  11)%. 

4.  ne  Mdatum  rod  is  woud  fcHiisi,  flbakokis 

rouad.SiV-  „    ,  .     ^^    ,« 

o.  The  peUeta  are  ap|WnafTT  toamwwaa^  I^ 

orsa,bentto  skap^wkiekis  noetkeikaaii  liami 

-  Sir  £.  Beckett's  book,  bnt  this  sksye.  Tkn  "Hape 


to  let  tkaekadowoft 


:  qoito 


kndewcf  tne  Tcitowglma  faUenpnrtof  tke   tkmki^ 

^•fnrtoaee'k»neiw»akof  mixincblaenad'^Qcal^  b«ttkeotk««  i«  owtvwnat  I  aaMraflto 
m.  Thsam  bmt  e«m  ia  br(»d  ^fiufk^  la  cknkia  ics  cMa.  la  aot  ^.^.a.  a  kgkt  wn^||ktfar 
tke  bettor  tke  I  <  ks.  and  ikeeteedseriketkia^  Mtkadoattt  Its  paaaant  owner  anye  it  gnmimff. 


FOBXGBOUHD  IH* 

^:?OHi]— I  xm  efresd 
Bot  k«««  a«a  bw  dJSw-vlam 
ap  to 


Bwja 

fa au  •ifii  mi    '■  r.t  —  *:%.-»<€  a.-xa^ c.tra^  %« 

silver  aa  ncv»»>  :s  :a  .  x  ^s«t  »»  Sbc  cc  .«n  tarri.>^ 
a»e#aaoiea  "km  mmmm  t.i.z^  am  t^earzm  ^i^at  e.«s 
and  ta  ■ar»s-jg  '^m  m  %  ^mrf  'i:«a  eta 
It  m  aat  reman' i*r  to  i 


«f  tke  pkilsa>*rkceir  dnm  I 
'  W  devtubt.  ~vw  wa-<k  wetw  passed  aboat  44  aev-  \ 
k  wwts'  o<  c*««d  v«pcr    tt  Wae  m«Je  at  a  wheU*  | 
tna:  «£*y3A       This,  mora  liiaij^io<and. 
=ct.?T  «3-rt    •k-=a  me  owner  wm' 
t*  cftJi  wfc_*e.     IVsb  9e  aad  ab«MkcKatre 
c4  ca»  cjtxtare  :  i  kmr^  tb«  lantiu  ermie  ta 
smfor  tbe*»=*"  re»SL*_     12-r      * 

zA  taru   ikyw^  me  •  wixkovt 

b««^re<ent   x>-t  t-d  wa*t  a*  «»at»oj 

oCfiM  eai  «#*•  v%x  c4  b»  :**rtrf  £^«^ 
ut^  »k9a  d  bkve  wy-M  &  a-I  w  -a  I 
.:f»— a«r-ap  ol  |    emals.  e< 


*  t  *•  »*^  ••»  of  a 
V  w"ta  — -  *«^pe  e"-?.fr»  t-<*-'  .ned  ft  '■*'  /r 
r.     j>    3  wr  -*i  H-pasr  tim-:  tae  ^ii  wi  Ie  w«a 

uSTrtcs^s*Lj»**-i.*7-     i>e  Bn-w  p.«tf 


sr  n^iJ 
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06Ter  exitlcd,  saply  beomife  he  found  himtelf 
tmbarraned  with  too  maeh  water.  If  this  aneo- 
dotebe  tn»,  it  is  oarryto^  Hocnso  Ter^  far.  I  will 
now  make  two  sofrf estiont :  1.  If  ''Coxratry 
Sketeher''  will  paiat  in  his  foor  fields,  and  |>l»oe, 
Mj,  a  hay-waggnn  in  the  first,  it  will  nearly  hide 
the  four  fieHs.  improve  the  divtaaee,  and  adfi  a  bit 
of  interest  to  his  sketch;  or  2.  IM  him  paint,  his 
distant -baatdio^  standing  np,  then  lethhn  ait  down, 
or  e?en  eronch  down,  and  paint  his  fields.  Thw 
will  foreshorten  them,  and  by  introdnoiog  a  few 
large  weeds  in  the  very  front  of  his  picture  the 
triok  is  done.  Theor^tioally  this  is  wrong*  aa  the 
panpeotnre  of  his  buildings  is,  of  oonrse,  altered : 
hatpraetieQlly  the  difFerence  is  imperceptible,  and 
I  Terr  mnch  question  whether  anyone  who  knew 
the  place  ever  so  intimately  would  spot  the  ttiek. 
It  is  hardly  possible  to  introduce  too  much  detail 
in  tiie  immediate  foreground ;  bnt  he  must  beware 
of  making  the  colours  too  glatiug.  They  may  be 
M  dadE  or  aa  light  as  he  likes,  but  the  tones  mast 
•be  loWy  the  tertiariea  preponderating. 

O.  W.  8. 

[20343.J  ~  Appajowtlt,  what  ««  Country 
Sketoher^'  (1<'tter  20291,  p.  451),  wants  to  know  U 
•whether,  in  sketrhing  a  distant  sotne,  he  shall  re- 
yraeent  it.  ss  beieg  immediately  near  him  !  It  is 
aatber  a.  ourions  <iue«tion,  asd  one  whiek  STideiitly 
auwers  itself.  If  Green's  book  fails  to  give  him 
what  he  requires,  and  the  lengthy  reply  he  haahad 
to  the  particular  point  he  raised, .has  not  siUbflcd 
him.hehas  bat  one  thing  to  do— Tia.,  use  his  own 

i'ndgment  in  thetnatter.  I  should  like  to  say  that 
( he  wants  a  truthful  representation  of  the  soeae, 
he  most  portray  it  as  a  photogmph  would ;  but 
thatyif  a  piotare  be  reqjiirfd.  or  the  scene  idealised, 
dtserimiaatioa  must  bn  ut«d  in  what  is  included  cr 
ooutted ;  and  this  reoolTcs  it  solely  into  a  matter  of 
.pesMsal  tMte.  I  do  not  wish  to  be  aUnatured, 
•at  I  think  that  the  ioformaHon  generally  in* 
eluded  iu  *]C>iuntry  8kotcher*B''  own  letter  is 
•amply  sufficient  for  the  guidance  of  any  ordiaary 
^jptelHywiee  in  drawing  from  nature. 

A  Oaaaal  fikatolier. 

BAII»«RAT  SIONALS. 

[20344.]— Absofos  of  this  question,  allow  me  to 
suggest  that  a  rt)»l  improvemeot  would  involve  a 
radical  change.  At  prevent  a  signal  *'  line  olear" 
means  either  an  arm  bung  at  an  angle  or  ooncealed 
alto^ther,  while  tbe  st^ip-signal  it  anarm  extended 
at  right  anglea,  the  normal  position  of  the  sema- 
phores.  I  cannot  h«lp  tbinlung  that  it  wonld  be 
ttuoh  better  to  reverse  this  order  altogether,  and 
to  OMke  the  signHl  a  positive  one  to  oome  on — not 
as  if  giving  permi^iou,  but  a  positive  order.  Thus 
if  line  is  not  clear  no  sigoal  at  all  would  be  shown 
-^nothing  but  a  hare  pole ;  if.  however,  h'ne  is  clear 
the  arm  would  be.  put  out,  and  it  would  be  the  duty 
of  the  driver  to  go.  past.  Tbis  arraugemsnt  would 
avoid  deUy  and  provide  for  accidents ;  for  if  the 
chains  or  wices  broke  the  signal-arm  wou^d  fall. 
No. inconvenience  ne*d  follow,  as  drivers  oouJd  be 
aignalled.aa  now  by  flag  from  the  box,  and  as  they 
.w^uld  by  mesne  of  an  indicator  see  that  the.  gear 
was  out  of  order,  they  would  pass  the  out  lying  posts 
and  pull  up  at  the  boxes  or  oabins.  Jl  special  sig- 
aal  for  danger  m*ght  tte  employed,  whinh  w<4uld, 
probably,  be  more  efficient  than  the  present  arrange- 
ment, aa  it  would  be  exhibited  only  when  danger 
existed  and  it  was  imperatively  necessary  to  stop. 
The  objection  to  tbes^  suK(^et»tiooB  is  the  radical 
change  in  working,  which  might  for  a  time  produce 
confusion.  It  is  not  a  little  singular  that  the  old 
hand'^gnal  for  *'all  n'Kbt"  or  **  come  on*' is  an 
arm.  extended  at  rif^ht  sugles  to  the  shoulder,  and  I 
have  often  wobdeied  why,  when  the  semaphoies 
were  introduced,  thn  position  known  as  **  on ''  was 
not  adapted  to  iudioate  that  the  road  is  clear.  The 
Great  West«m  had.  anu  still  has,  I  believe,  a  com- 
ponnd  signal  ^y  whu^  the  driver  ia  told  positively 
to  coibe  on.  This  is  a  pole  oarrjiug  a  cross-bar  to 
repreaant  **  danger,**  and  a  disc  to  represent 
**  safely,*'  so  plaoed  that  .when  the  bar  is  turned 
aad  on^  paralleUwith  the  line,  the  disc  faces  an  ap- 
proaohing  traio,  aud  the  driver  has  a  positive  signal 
to  oome  on.  Wben  the  bar  is  placed  at  riKht,angh*s 
to  the  rosd,  th^  d'sc  is  seen  only  on  edge.  I  have 
been  unable  to  discover  why.  when  Gr(>goty*s 
Wiaphores  were  iutrodueed,  the  position  with  the 
arm  extended  wa«  chnseo  to  indicate  <*  danger.*'  I 
iaagiae  it  wa%  a  mere  arbitrary  arrangement,  which 
hat  been  persisted,  in  out  of  mere  f'*llow.mv-Lsad«4r 
imitativeoeiis ;  possibly  the  idea  was  taken  from  the 
G.  W.  **d»n»ier'*  cross-bar.  However,  if  Mr. 
Stretton,  H.  Stooke.  or  any  other  of  your  resders 
ean  psint  out  any  subetantial  reason  for  maintain- 
ing the  pseseat  sty  le  (save  t  he  oh j  ectioo  to  change) 
X  SAoald  like  to  read  it  By  the  present  arrange- 
■Mats,  to  put  it  briefly,  drivers  proceed  unless 
'«obtkuQted.**  I  think  it  would  be  better  to  allow 
them  to  pcocefid  on  y  when  p>«iitively  signalled  to 
da  to,,  and  there  tt«ed  be  no  delay  or  any  trouble  in 
working  en  that,  system,  which  obviously  would 
^  lead  itself  equally  as  wt»ll  to  the  electric  slot  aud 
^  iaterlocking  artaugementa  as  the  present. 
^  Nnn.  Dor. 


[20845  1-Tbs  idea  of  Hr.  Stooke  (letter  20267, 
pave  427)  is  very  good  in  theory,  but  in  practice  it 
will  never  do  to  I  ay  down  a  hard  aad  fast  line  of 
angles.  The  draiving  shown  gives  (he  **  all«right " 
arm  too  much  lowered.  The  best  authorities,  and 
also  many  drivers,-  wish  the  **  all-riff ht  *'  signal  to 
be  the  old  **  eaution,**  or  anftle  of  45.  The  angles 
should  be  taken  from  the  under  side  of  the  arm, 
not  from  the  centre.  I  also  wish  that  all  lines 
would  fix  the  signal-posts  always  on  the  left-hand 
side  of  the  line  to  which  they  refer,  not  ae  now- 
some  on  one  side  and  some  on  the  other. 

▲  DrlTar. 


XHB  fiXOTIONS  OP  THE.  KIDLAND 

120846.1— Iw  reply  to yeuroorrespoadenls,  *«  V.," 
**C.  B.  M.,"and  others.  I  shall  be  happy  togive 
the  sections  of  the  Midland  Pailwaj-  for  >  which 
theyask  if  space ean  be  found  for. their tusertion. 

[ We  caanot  find  space  for  the  graphic  deUoea- 
iion  of  railway  eactions.  We  give  a  geaeral 
deseriptten  of  the  seelieo  hiadly  eant  by  Mr. 
atrettea,  which  reaches  from  Leioeeter  to  Des- 
borough.  Startis^  from  the  former,  the  liae  is 
level  for  a  shert  distauoe.  asid  then  lor  three  miles 
rises  about  1  in  400  to  Wtgeten  North  Jemetien. 
Passing  that  there  •■  a  short  sharper  gMdieat,  aad 
then  with  a  level  interval  a  steaoy  rise  of  about  1 
inflOOtowitfaio'half  a.<»ile  of  QlenetatioB, which 
is  on  a  falling  gradient  of  1  in  220 ;  about  a  quarter 
of  a  mile  past  Glen  the  lioe  risee  to  Ktbworth 
North  Box  1  in  165  iot  about  a  mile  aad  three- 
quarters.  Then  oommeaees  .the  Kibseorth  Bsak, 
wihich  with  level  places  here.smd  there  falls  at  an 
avemge  of  1  in  150  for  about  four  miles ;  then*  for 
2i^  Bsiles  the  line  goes  up  aad  down  with  level 
intervals  <until  Masket  Harborough  is  reaelied, 
where  a  short  faU  ef  I  in  132  leads  to  the  Des* 
borough  B»Bk<  whieh  for  four  miles  rises  I  in  132, 
sad  then  falls  to  Desberougb  station,  2  L  milea  f rem 
Leicester.] 

In  addition  to  the  up  and  down,  main  lines,  there 
are  two  up  goada  lines  on  the  up  side  of  the  eaain 
lines  betweeu  Knighton 'Soath  Juaction  and  Wigs- 
ton  South  Junction. 

A  down  goods  line  on  the  down  side  of  main 
lines  from  Wij*stoQ  South  Junction  to  Wigstoa 
North  Jonct^en.  Th<Te  is  also  aa  up  goods  line 
npon  the  DeBbarnn«h  Bank  between  Little  Bosvden 
Jufiction  aad.  the  Kosth  B<tx.  De^  rough. 

Jaiy28th.  Clement  S.  Btretton. 

THK  PBBaSlTBB  OF  WIND. 

^0347.]  ^SoMB  misconeeption  appears  to  exist 
as  to  the  wiud-pressnres  mentaone/i  iu  a  parsgrapb 
which  appeased  on  p.  413,  aMi  I  observe  that  Mr. 
Romanes,  p.  478,  ha«  ventured  to  remasiE  that 
*^  the  figure  ia  the  '  £.  M.*  is  evidently  a  nusslate- 
ment."  If  so,  the  Astroaomer  Boyal  iarespoasible 
for  it,  ae  the  paragraph  is  obviously  taken  Irera 
the  Grecasrich  Visitation  Beport.  There  mav  be 
some  *<«rroaeousn«ss'*  iu  tbe  registvatioaaof  these 
high  pressures  ;  but  tbe  mere  susigeetion  that  saoh 
is  tbe  case  is  not  »offiuiant,  whnther  med»by  Mr. 
Hawfcsley  or  any  one  else.  The  inatmmeuts  at 
Greenwich  msy  be  defective  and  ohtolete;  but 
one  would  think  there  o«n  be  no  difficulty  io 
arranging  an  instrument  to  record  erith  accuracy 
the  exact  pressure  on  the  surface  of  aneapoied 
plate,  whether  that  plate  is  If  t  er  20ft.  in  area 
The  report  of  the  Astroooiaer  Boyal  i4  olear  and 
disttact.  Ha  says :  *'  A.  velocity  of  61  milee  an 
hour  was  reootd^d  on  Ootnb-r  14rb,  and  one  of  ^8 
miles  an  hoar  on  April  20th,  these  beisig  both 
greater  than  any  recoidf^d  in  previous  years.*' 
Now,  I  happen  to  know  that  on  Apiil  29th  the 
wind  did  not  blew  steadily,  but  came  in. terrific 
gustaof  such  a  oharaoter  as  to  be  rather  alanning 
to  paRnengers  in  the  trains  ruoniug  up  th«»  bank 
from  Nuubead  to  Honor  O^k  on  the  Cryetal  Palace 
line.  Clearly. the  eeport  gives  the  average. for  the 
hour,  not  the  velocity  durieg  the  middle  of  one  of 
the  terrific  gusts,  which  nsost  have  been  vastly 
greater,  aad  may  h>ive  reached  Mr.  Sisnmeas's 
ratetm  his  recent  hallooo  voyage-~«beut  130  miles 
per  hour.  Sunilar  reaiarka  apply  to  the  statement 
of  the  Ash-ooomer  Bnyal  that  "the  geeatest  prss- 
surewa»53tb.  oo  thn  ^qaare  footou  Oeteher  14th. 
.  .  .  On  April  20 'b,  a  •pressure  ef  49^b.'Was 
reoerded  at  a  time  when  the  hourly  velocity  issas 
50  miles."  That  appi^rs  to  me  to  be  definitaaad 
distiact.  The  hourly  v«4ocity— that  is,  the  average 
speed  during  one  hour— >wes  60  mil<>s ;  aad  during 
Chat  hour^t  may  have  been  only  for  one  minute, 
or  even  a  secood— the  pressure  was  reeoeded  as 
49|lb.  For  all  that  the  Astronomer  Royal  eaye  to 
the  oontrary,  tbe  velocity  of  th»  wiud  at  the  instant 
when  the  record  was  made  may  have  been  100 
miles  an  hour.  The  formula  aad  table  given  by 
Mr.  Bomaaes  are.  thert'fore,  worse  than  useless, 
for  they  may  mitlead.  Foria»tanoe,abaiU]er«ran 
engineer  in  working  out  his  oalooU'ions  might  say 
the  highest  velocitv  record*  d  a^  Gn*enwioh  was  61  , 
miles  en  h'mr ;  and  the  oorr*^poudiug  pressure  by 
formula  and  t«ble  i^  something  le»s  than  2llb.  If, 
then,  the  building  is  calculated  to  resist  421b.,  it  is  I 


praetioally  thoroughly  safe.  Bat  (he  prestnre- 
gauge  recorded  53ih..  and  if  .the  builder  tnitta  to 
421b.  his  structure  will  oome  down  in  one  of  these 
violent  goats  as  the  Tay-bridge  did.  The  only 
trustworthy  data  are  tbe  actual  pressores  ragis- 
tered,  for  houses  and  bridges .  are  not  like  reads, 
that  can  yield  to  the  blast  and  jtunp  up  again; 
hence,  '*  velocity  per  hour  "  is  asisleading  when 
pressure  applied  for  one  aeooiid  will  destroy. 

F.  ac  8. 


Ifi0848.]-MB.  Sbaxxb  Sams,  in  a  pa|>6r  Tead 
.to  the  Aflserioan  Soaiety  of  Oivil  Eagiaeew  last 
year,  quoted  aainslaBea  of  wind* pressure  oftdSib. 
peraq.  loot,  and  aaother  of  iSStb.  The  former 
aust  ovettacBed.a  .looomotiee.  Aoeording  to  Mr. 
-Hawhslay'a  f ormsda,  this  raprescatsan  eaonaeua 
velooity-'heidly-credtblef  iadeed . 

July  29.  J.  A.  Waatwood  01i<viar. 


tSlLAUC.  DTNAM08. 

[20X49 J^As  the  fdUewing;r«aarkslisavQa  the 
subject  of  small  dynamos,  which  have  of  lat^heen 
deaouaeed  on  aeoeunt  ef  their -auppesed  iaeffi- 
cieaey  by  Mr.  Lsneaster,  I  think  it  would  b»well 
Yer  the  beaeilt  of  the  many  readers  of  **  oura  "  who 
•are  iatesfstad  in  the  vsabjeot,  that  theyahould  be 
published. 

Being  aaaioua  to  obtain  a  email  dyaamo  for  ex- 
perimental purposes,  I  looked  in  the  advertisoMnt 
oolumn,  and  saw  there  advertised  eastings  and 
wire  for  dynamo  to  drive^six  lO-caadle  iaeaades- 
cent  lamps.  1  detennined  to  se^what  these  were 
like :  but  before  I'  did  eo,  I  saw  the  note  that  small 
dynaotes  were  useless,  or  thereaboais.  Instead  of 
deterrii^  me  from  my  purpose,  it  spurred*  me  on, 
intending  as  I  did  if  not  uptodessHptiontoexpose 
the  whole  thing.  Well,  I  inquired,  atid' finding  a 
small  dynamo  naade  of  similar  castings  as  adver- 
tised, 1  rt^  quested  that  I  might  see  waatit  would 
do.  My  request  was  at  once  complied  with,  and 
thamaobiue  being  driven  from  a  foot>  lathe,  pro- 
duced eunent  enough  to  light  up- well  five  10- 
eandle  posser  iacaadeseent  lamps.  I  must  add 
that  there  were  eoly  five  in  the  abop,  or  else  we 
should  have  pat  six — th^  full  aumber~-on  at  once. 
After  seeing  that  theJa«chluo^^>uid  really  do'What 
was  said  about  it,  1  asked  the  loan  of  it  to  try  cer- 
tain txperixjents  by  eiysalf,  aud  so  thereughly 
test  the  full  p  iwer  of  the  machine.  Tbe  nu&er^ 
after  asoettaiuiag'that  I«  waaan  elfotrical  engioeer, 
connected  with  a.  well-known  Loadou  firm,  readily 
oonsenttd  to  my  proposal,  aud  acoerdio^ly  I  teoJc 
it  to  my  own  place,  aud  having  steaai-power  at 
baud,  put  to  it  what  I  calculated  about  a  quarter- 
horse.  I  found  that  ruuujng  at  about  1,700  revo- 
lutions per  minute,  it  drove  at  lh«ir  full  poiner  six 
five  candle-power  lights,  lucrt-asiag  the  speed  to 
2.000  revolutions,  it  drove  /rotn  four  to  six  10- 
OAudle lamps;  and  to  further  t^^st  the  nadiiDel 
mrreesed  the  speed  to  abouc  4,000  revomttous),  and 
(oontrary  to  tbe  maker's  tx^cta^ioDS),  drove  two 
20«oandte  power  Swau  (pttratle)},  five  lO-^oasidle 
power  (tWQiu>sarie8),eud  four  tive-uandl(<powet  (all 
in  series).  1  muot  own  that  iu  the  latter  experi- 
meot  the  light  given  out  was  net  their  full  ppwer, 
whereas  in  ttie  previous  experimtntathe  lamps  gave 
aa  much- light  es  they  khoull  do,  to  last  thsir  pro- 
per length  of  time. 

I  baOao  more  oppottunitiea  foT'teatiag  them; 
but  was  infoimod  that  the  same  machine  would 
drive  a  small  arc-light  wiih  three  or  four  millimetre 
cirbons.  Howtiver,  I  nhali  soon  bo  able  to  'take 
the  measuremeufc  of  the  currtnt  and  £.M.F.  of  my 
own  machine,,  which  l.am  havmg  made  in  the  same 
style  as  the  one  I  tested. 

Although  our  fri*u<1,  Mr.  Lancaster,  has  de- 
nounced these  small  dyuamos,  I  trust  readers  of 
the  **lf!.M."  will  not  be  diacouraged,  .but  go  on 
and  suooeed,  a«  I  firmly  believe  success  is  attain- 
sble.  I  would  willLugiy  give  any  othtriiiforma- 
tiou  in  my  power  to  any  cue  who  msy  need  it.  I 
may  add  that  wiih.thti  cahtiugs  of  machine  with 
whtcb  I  have  experimenttd,  ouections  are ^ given 
how  to  poooeed  tu  complete  it. 

Txied. 

TBM  BBBLIMBB  VI«X«IK. 

[20350.]— Since  I  sent  you  the  violin  to  be  criti- 
cised, 1  have  been  told  how  ri^ky  it.Wdsfor  me  to 
do  so,  not  only  on  account  of  the  prejudice  existing 
against  innovations  en  this  itintrumtnt,  aud  not 
ouly  because  it  is  an  easy  matter  f or  a  pUysr  to 
produce  an  unfair  compitison  t}ctween  two  instru- 
ments, but  also  because  of  the  thoussudsof  violina 
on  whieh  a  high  value  is  set  by  their  owners,  and 
who  would  enter  into  au  allisnce  of  self-defence  to 
decry  the  iunovation  and  seek  out  ev«-ry  argument 
to  suBtAin  th«ir  grouud.  But  this  is  unavoidable, 
«ud  I  am  perfectly  satisfied  thitt  there  are  many 
others  who  will  fairly  test  au  improvemf^nt  cffored^ 
iuthe  face  of  the  difficulties  which  now  beset  violin 
mskiog,  and  which  my  invention  is  intended  to 
overcome. 

If,  however,  as  is  done  by  Mr.  Sobucht,  asser- 
tions are  made  based  upon  more  hearsay  or  tradi- 


ir^a 
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Ilftfi,  and  wMittt  OAunot  b«  lattftlQea  by  acMatxte 

Kfli«t|)»lM,  I  Am  bound  to  defend  mymit,  Hr. 
«»ttuithl  tuyi  th««t  In  *he  ordloMj  Tiolin  **gimYitj** 
\$  UMd  lii  (iroduoe  lention  on  a  tadl  qnaaiitT  of 
w<Mit1,  (leii  Anyout  eipUin  thit?  Or,  wiU  Mr. 
HftKiinhl  poliil  out  a  •lugU  Action  of  gimTily  on  tte 
A(tdt«  he  pUy»r  He  further  eaye  **tbat  bo  sMb 
preMure  m  7Alh.  being  exerted  npon  tlM  mtm 
Vttillii.  It  muit  be  dellolent  in  quaUty  or  inteoi^  ol 
loite.**  Thit  U  mere  theor;  I  Sappoetng  I  ksv*  a 
•Imtile  loundlDi^box.  to  wbioh  I  •v^  ntnaqr 
fori,  wUl  that  box  reeonnd  loader  if  looaipnsit 
between  two  oppoilto  polntt  P  Not  mwob !  ▲•  far 
M  oualttj  It  oonoemed,  one  plaur  prefen  Oie,  om 
tbat  kind  of  aonnd  for  a  Tkma:  bvttte  gi»ual 
demand  la  for  a  free  and  sympa^etfc  toBa,  and  I 
haTO  not  f  onnd  a  tingle  instanoe  in  vkiek  tiiat  was 
not  the  oate  when  a  reeonator  waa  appfied. 

Londneet  of  tone«  however,  it  dwfMadiag  a^na 
the  age  and  tonorlty  of  the  wood,  aad  with  the  6 
and  D  ttringt  upon  tise  of  atriaMand  the  haie  b«r. 
Forthermore,  the  general  **  gMaatiBig  **  of  &kk- 
nettet  and  other  pdntt  in  worl  manahip  hire  a  good 
deal  to  do  with  IL 

The  Tiolin  tent  to  yon  waa  a  ^eap  f  arf  rwy  ^adf 
one,  on  whioh  no  aptobl  oara  or  gimdaatioa  ii 
naaally  applied,  and  whkk  ia  mtda  of 
new  wood,  and  if  it  eoandt  free  aad  i 
and  fairly  lood.  the^e  qn«HtieB  are  the 
and  they  ara  bal  lanly  fomd  cnMhinfiH  aaa^y 
Tiolin. 

F*r*raaching  power  o'waea  aa  &•  wwod  aaaaows, 
and  tho  Tiolin  m  played  apn«  a  while. 

I  hold  the  diiBiealty  in  aaal  iin  a  good  eo^a&ar 


tried    aad    cfrmv 


I  eonld  ahortm  *h^  pen ->d  n|  diiaeolatinB      I 
ad    enwipleteiy    s.Kcee'i^    ao    &at   taw 
tbereeb<wrt»  aftgr  a«omp>ctB  iaaolation, 
I  had  obtained  a  thc«oegh  deinealataoa. 

Saeh  waa  ay  firet  di«ftOT«ry.    Siace,  I  werer 
I  ecmai^v  this  ptoceaa  aa  aap- 
ei«et€«tire  actmk  aotioa  of  Eght  on 


Oa  the  17&  of  If  ^y  1a*(  T  obaerred  wi^  vapto- 
tM*Fdey«a  the  partial  ec)i  pee  of  the  aaa,aadaait 
Uafetd  loaif .  I  a^de  loor  ra-onwre  obeerratiooa. 
Xot  only  eoald  I  ■»  p«;fH^j  the  ccKpee  phcwo- 
Twa  bat  ia  th*  m*aa  time  I  otteerred  a  apot  oa 
the  aaa  wi&  all  ito  d«taii9.  After  theae  fovr  ob- 
•ertatinu  aiy  eyre  ver«  nit  on^  deeply  inmlated 
bwtahodeetJyfati^Tx^eBJpanifal.  Idaiaanletfid 
theaa  aa  wf«%l  ia  aV>at  fift«««i  waatea,  hert  I  re- 
aaAed  dat  a  entt  ol  r^ddbh  disc  ifiiafd.  whieh 
didwotraasih  for  aeTcnl  d^ys.  At  laat  it  £«ap* 
peered,  bat  thai  I  ob«sT«^  a  sort  of  cfeadyahad^ 
a  the  light  ere.  ao«  in  tha  left.  How  ehaH  I 
duaiiiWi  it  ?  It  vm  soae€hi»g  l&e  a  drop  of  aft 
a  a  claB  of  pare  water.  After  a  lev  day*  it 
aeaaaed  to  settfe.  A  aort  of  deite-like  ehadiag  waa 
weatly  in  the  eeatre.  Oa  a  mn*  the  eye  the  whole 
ckady  aataer  aoe«d :  bet  I  otaeerred  ttat  the 
dalU  wwi  wot  oa  the  wmm'^  pleaae  aa  the  eirewlar 
sha^  It  va  evideat  that  the  cireaW  ahede  vae 
ia  fnmt  oa  the  borSer  o^  the  eryetaSiae,  a^  that 
As  dctta  waa  at  the  bottoa  of  the  eye  towazda  the 


tey^  a  »a«3  opSea^  laiUeaeat,  whkh  is 
^  hk"  tfext  wh-rh  B  ^ben  H^kdia  waa-d 

,  -  j  RestDoaeoae,  ia  w*.>ci  ay  er*  can  eee  its  owe  ia- 

Tiolin  (ur  two  Tioliaa  alike  good  tia  in  edj,2sdai|r  tetaal  iaage.  Tb-a  I  •%«  r  ft>^  t  tlka*  the  ph#wo- 
itastractareand  qmiKty  of  wood  t>thaujapaii  aiajL  i  ^^p^  i^ere  caos^  br  aco^r::T»i  sa»>i4«»oesvia- 
infloenea  of  lOOIb  ,  a  pteaaare  which  mmm,  weca-  ^^^  ^  the  ^rno^  bate  «r.  part  of  it  oa  the >«ia 
aarily  aff«et  the  fibrea  ead  tbeir  a^SecaUr  Tibca-  '  ^  ^^  crrs£*!hae  mad  p«rt  -«  th*  dw^  pert  of  th''  | 

^  tte  laaMa  why  old  TioiiBS  are  beCtar*  ,  c^^    TV«,  br  a  pe— i%r  ermtrac'i^  of  th^'ere,  I  i  ^a^ 


UBBIOAI*  XKFUX8. 

[2a3S2.]^OAZ]au2.  PdnxDSa  AaAZi.-LdhQ 
eoattaae  to  rea^  neafcibc  foriaiorwstioauto 
oataeal  aad  oataeal  parnd«e :  the  erita  pM. 
laBy  nyiaff  that  they  have  aiikiil  ftnraiabai 
of  tte  EacousH  Mstxanc.  or  eaaaot  fad  aj 
avticka.  I  caawot  aadertake  to  look  ep  fti  iedei 
of  the  ^*  E.M.'*  and  write  prirate  Mtn  a  fth 
gioaad.  Saeh  wntxn  A^>«ld  wmi  2^  ia  ikap 
tothepabliahar,  aad  aak  hta  toforeaidkjpQit 
the  aaaher  eaataiaiag  aay  artade  thaiaajk 
referred  to.  TW  ad^  of  &e  "  B-H- fim  «  «W 
jeeta,"  b«:  not  "aethor'a  aaaea.-  aad  ftttdon 
q«eziala  aast  look,  wot  for  aathor^s  auaa,  botiac 
tbe  aabjeet, when  they  waat  to  refer baekteoy 
aadb  lettaia.  Mr  hsCr^r  apnw  oataed  anidii 
wiUhefovBdin'K)  SIS  fJaae  24.  1^8t(mi4], 
supp*ca*p»<ry  iiaail  iwiilbafaaadn 
No.  852  r  --  — 
errmtm  t 

htwt^ 

colana)  ^table'*  ahoald  leei  titt. 
qvrisa  ai>a  oaiiaeal  pomdce^bwag.  koe- 
of  aaeh  geweral  iatereat,  I  teprodaa  leae  ■ 


552  (Joly  22,  ISSl,  pHS**^-  lofcawrstwo 
■  at  page  479.  where  laat  faae  a  iol  eohaa} 
t"  ftboold  read  tosr.  aed  (ka^  fiaeb^ckm 


L  Oataeal  povridceaada*'^  is  owe  «fftawat 

iliiralibln  aad  ra«*aua«ac of  •^ foods.    Y^pmm 

yo«g  people  it  If^^^^^r^Jl^S^i 
which  are  reqairea  fjT  baida>K  apaeftataMat 

exoe^CMwa,  aad  for  peo;^**  v^  kare  mtatiw 
teeth,  it  a^ea  dj  '^F-peis  *td  aiia»aw«  thepataft 
rtfia^th.  For  aarot-g  e  *h«r»  it  »  <4s  food  eta 
aakes  the  Ter;  best  b.''^  wi*li 
to  the  aotWr's  syvtra.  Fjt  iat« 
workeie  it  aee^  et^^  T*^-rea««t  at  ai 
of  digeetire^ct.  Tbe  h-i-^fctioe*  whaeh  I  < 
ia  ray  own  practise 
»♦»,  wh-> 


r^q 


r^fnxr  ra*i>?T  thaa 

hec%mm  ^wor^Vr    ei^yii  ,«al«  br  tfc*  e£--l  o<  I  ^t  that  the  d*od  |  j;^;^;^^;^;  ;^  .,oe£- ,  .  »-:-n  fcy  it  if 
ting  haa  acqvired  Bti^aesa  cf  Cbte  aad    waaooapowd  ^f  a  rrv^^c  drtalar  ritg*fora^  ,  ^^   stiaw^s   are   r  b*«4-     TSc    £aer 
poroMty  of  tcztaia  (hemce  of  greata  sa^taaar  ■  ^  ,^  ia'-ro*!    d»'t  ht*  br,ri*r-d  by  h|rht  e^A    ^^j^  ^  Hrr^  pro-.-wt:  a  flf  e«rtay  ■ 
power)  thetwopriaieqaaitieaof  FX<d^>-o«w«»d     ..'ie:  theae  rizg*  w*t»  *»«=:!«  ia  the  Titreoos  1 1^  el:itiaa'e<i.  at  -ali  ke  ch^iew  by 
In  takiag  away  7olb.  pmaaii  of  the  IW  tk^Tibra.  j  ^^  -  -       -     .  -.     .        ^  _  -  i  «««» 


rki 


:  hsaoer.    Tbe  o^xa  ha.i  ^^  a^  th^ker  and  wa  ] 


DO  kacer  hare  ta-sr  te- 


tioos  at  oace  becnaa  free  and  pare,  and  the  ^iofca    ^    ^   4^,^    browm,    at«o    li^V^   each   aid^.      ^  '  S:>m9  dj^-^t^inc*  emsa' 
aan  be  aaSj*«t*d  to  oaeh  al^eratJDos  as  th«  wew    ^„frt4  a:  the  evar  -^r*  ta«t  it  wa  part  of  the  ■  '   •   ^ 

■bang  holder  admits  of.    So^h  etaofea  w-X  be  that    ^^,^^  pi^meaM: «  *h  *t  coat,  the  chomid,  that  b»1 
wa  can  redn^  the  thifhya,  ani  ts^t  eradsfcbTa  .  b»ead*eh«-r^  eai   i:  j*-^  by  t*^pow-rfa»  arti-o 
can  be  modified  so  a  to  eiihftz»e*  th-  q«a::*^  of  ^^    oi  't«  sciar  l^bt,  aa^,  in  b.j  oprt'oa.  M.  PUteaa's 
tooerererdleaof  danger  arising  bow fr.ati*pr«»-  ^  ^::^ioe^  k*s  to  :>-h-r  caa** 
»  of  75ib.  tenaio.  .  i&^tsja  that  ku  cm«b  t:. 


b  aal    bowa  te  beiL 
/wt  take  the  porriigt  aft- 

oat  gettmz  n  aie«  of  ^  a%c^      I*  •^5?'! 
ol  t^ias  k»i  tk*  •<i.-t£  b  ca*  t-  tke  aa  tf  M 
oataetl.  or  ti  b»i  cj  kjf  *J  ?k*  pt 
it  if  i-?   tc   A«  fe«  tkat  tk* 


»«riff»-  h 


i^      It  is  his  eye's  p«ig-  J  ^,^,1^01  a»  ca=kwr-i  by  the  we  cf  *W»hot.  %?%», 
tally  di>e3lT^  eep*ratad  1  ^^  t-  th-  aba^  o!  t-».     Tb--e  x*a»i»  a  few  «a 


That  Mr.  Aoderwn,  by  pT:ttis?  a  Ejkt  aate  oa    *j^^  ^^  kraJ:^  »*aVaa-'  an!  i*  expsaded  ia  [  J^  Skick,^»tTer 


his  TioUa,  prodn-ed ' 


or  l>y 

J  ^      .  ia  wi 

T-.tre-xi*  ha3D>«T.  aad  tkB«  ;  ^^^ 


retina's  fibnis :  hease 


^  taa  wk  '.le  eitrttt  y^  tk 

in  my  TioHn,  merely  ays  th»t  ':ii  b-<aa-  «:f:  aad  p„^^ts  1  «k-  rmc'^izu  tfc 

ijmattetae,  aad  most  I  k^lj  it  i*  =trerw:j«^  aira^  ^  ^jp^^t  po-ei^^,  *>.X  *k»i-d  tist*  p«ssiag  tkroofb 

bat  kard-soe    "  "^       '  "^ 


•  sooadiog  iLstruceo*;  t^t  if  rt  is  1 


tte  di«o«ed  prra'vTaa  sail  act 
aad    qcte    WAt^ra  »f     a^« 
i«eetiaof  ftendba'prodises  the< 


isdieate  that  the    tooe  of  et  rz:>zs.  »  -aaT, 
this  is  agaiat  the  aaperiec^  zi  ot^<e;  cr*::^  wi^ 

woald  aoe   haTw  heaifit.d  ia  Bak-.rg  kasvx  a:    

gissiag  a  faait.  -     CU«ar  arrired  at  tki«  craTi;^?a.  I  eowld  wH 

LH  ^  aay  ia  enaaw^-m.  tkst  V-'ore  l?-ir  I  wi  ^^^  tkikit'  tkat  a  catar«\  wii  A,  of  eoaree, 
aater  aaew  aweh  ihsj"  ag  ■  w^i*  *-  int^c'^a  aid  ]  ^^  raack  t^ckv  tkaa  bt  d^ai,  coaU  he  die- 
Tiafaa*^  a  wiU  lea»e  wo  d-ii'  sf  tie  sapaiirrty  '  .oieed,  reac^wi.  aad  cmrrdbj  *4*-ftriaty.  Beta 
al  ay  daeieg,  aad,  aaal  tLee.  I  >a  read*  ts  aeK    tto  eaa  oc»a^  I  expert 

rhd  baa  U<£r    irr=s'^.ts  a?ca  a    ^f   ,^   asiwtiacw 

;  baS  I  aast  >st<-  r:  :a  i^*^a^  tt  ^    «Matd  ratker  t^o 
teCeliigewc^  of  yaw  rBa4«»  tc  i-f^t*  ti*  €fi*s  twi    ^.-^^.j  eel  a  a  i»  a  -^  tk 
of  all  who  agna  vith  nash  i>»e  tiecna  a  Mx.    ^  ^^j^g^  «kaa  it  wocU 


rt  if  f  «a4  »  4  to  egra  h 

^ ,  afur  a  -  b  -1,  t:  n»^-*%  -a-i  lea  ktsttow 

'ilftofif  *awe-k;t  ajrr«-«p-r**-  j  "^^"SS 
wLa  bf  reaed.ed  ***  t*tii^  a  a=-»J  t^«epoc»«« 
keavy  eaksa^d  aa^s^asu  ia  a  e^^irfc'  af 
ua  abiaam    attacas   of  aoana^  aaid 


±  To  aake  gr«d  o%taal  porridga.  ^«  •»* 

eiti  aijiiiaesij     r  na  h  c  -mr  water,  a  cissawaw- 

paa,  good  a*^  arsd  eoeae  r:^  seaee.  Waa  7^ 

pec^pwe  will  a3<  eat  eaisf^  poniige  a^a-^  <■ 

a  r.ra  that  tk«  a>^aer  t.a  a:r.  h^w  prmMea 

:ieirt  tk*t  Ik-  fl  jd  wca«d  arry  |  ^  ^j^^^  req^i-re^.  asd  it  aay  he  aaJely  ssww^ 

or    rec:*v.;:z    h.iafcal*    Taa    tkattks  faais  *:<•  a  tk-p.cr*i«e.     As  to  the  «a- 

aack.     B.:  I  tt?«£kt  tkat  it  nm^t  he  a >t  oe^j  -c-eaa*-  ia  thsT*^ 


aafk  iatalcca  with 


TmcHr/ 


he  £t  to 


ttskDaUhecfteaa,^, 

xtet  owe    Bi  tifapod  to   eai   ef  ^      U 

boagkt  froa  e  ase  ahrp  w:«ra  fta  as 

**  waat  is  what"  ia  tke  aha;*  <rf  aaal, 

stored  property  ao  taas  a.ee.  b« 

asC  ges  at  It,  a&i  wb-«.  tbete 


is 


B"  is  aa^t 
ra  k  eaa  aver  ha  1 
bareaaaaoeiiaatjtaeafeiva   Saai 
I  fireia  a  ea%nvuUgewk«aI    ^eat  a  T^eti»M«e  haT«  b«w 
pnearewockszigcf  ascHati£cor««K,aadIhad.,„^  ^^a  ao:^  a  aiAte  thai 
-     ^     '.   ^        »^-    •«*  ■■'^  ekctneJ  ap^ar-tw  at  kawL    I  F^sasa    .i,,^  <^  of    ta=a      Tbeee  i«  always  a  awa 
fTmM^^—Twm  m^^rMmjaSz.  :*A  ctmjtx   taaaaaCwtgw^    P-jertir,  I  tk>a.kt  of  applying  j  ^^j^^^^eriagt^  the  aaaafW^     AstsAswa 
MsanTug  i  F  rr*  Mas.*!  »  ^ -s.  aa*^  ae  W  aal ,  ^^^^^  ^        ^^^     I  «»^  bo-k  of  tkea.  aaiia^for 
soaatecrp'i'*  of  ay  twj  cagrwerMa-  .  ^  jj^^  aetia  tkfsr  &«  ptWa.    I  ska  say  eye 

'  Aa  I  haee  sai^  wb-a  I  kx«  i.a«  ibaiiirttte    ^^  ^^^^^  ^^  ^^.^  ^^  ^.^  ,^  eeatte  «f  tkeeye- 
em  w*h<at  Bif*t-?r:«eff:«  cy  eya  aaa^eepij    ^^^j^  ^amr^  cm  tke  ekeea,  aapectiag  that  a 
k*^WHd:  rf^tjwa.  Itwra  ay  btek  t;  &eaaa  ax-    ^^^^^   ^^jd  o«a  towj^is  tha  a^ta  pale 
VxAsf  tie  w!ii6«oB-*rof  aTi"-'»-I«**r*^    Tkefcnceffetf  I  ■>**»■ 'td  wa  the  prodertioa  of  a 

io««/ph«sease»refr*saflea  »t- ;»r«waa  er:u3m  «aa  hrirwtw^  -  * -'  at  tke  pt-ao?  of  o^wtact  of  1 13,  i^  1^  ^  ^a^^  t- ^  k»i  trah. 
—<het  SI  t/>  ay.  I  sat  a  siadc  wtit  wa  wt-rift- saJ  ^^  .B^tk  pea.  war*  srxtk^aiea- litatered  laiigely  ,,-^i^  .^.^  jstTrfekMaeaiaaay  j«ru_  , 
tut4  t^rU.  lit  ihrt  aay  eya  a^i  W^^-tr.^.  ay  ^^^  ^^  ^^^^  imaraao-,  wtt>A  wa  agitaied.  j  ^  5^  ascaretc  y  aim  weatem  -c«*a  5^ 
«1h/o^«k  tk*  ey«.^  **««=»  •^  "*  ■■^r^*"  ^^  ^^*^  »«■*•  *^**  a-s^^^-s-ra^.  -*^2*  ^  T!!!  ^^o?  «*««  •**«'  b«:«*  a^oa  ike  fc-eaawa 
MMma,  bat  the  «*>a»  are  aer.  -  ^  aaac^^ ^^  ^  ^^^^^^  ^^^^  Xse  e-«a  "^^i  d^kec,  aa^  ^..aey^a,  a»4  yacr  aeai  a  a  kaaa  .I  a  J  —^ 
I  p4*a  aay  baiat  •»«  tM  «75-^  ^^^J^,  a«*«i  by  a  bt^<M  l^  ^"~"^  ^^'^^  -  to  eaa  pal  ^  water. 
tlliaae  ih«e^ai«.»  P***"^-^  -^  ■*"  *^_S^  j^mbil  tkefras  o<  wkirk  were  Ksn-srto  *ae  ,  ^^  fae,  ■»£  a  »:».• 
art  cbragrf  U  i  r«^y  crx^Tad  the  eyatrta.  — (iaasS  t»y  tte  eiserric  s^tfk  r«  a  i>.taag-ftsa^  ■  ^^^  ^o^  sprakSe  tk* 
new  ttltse/e  Ike  aaaH.  li  I  r-  »»*■«*  J;*^  It  inc  i  feft  aa  teea^sam.  fcgt  af  ter  a  akartjiae  I  £a,«^  fna  frc^a  U»^ 
a  aaOer— «ka  a«sa  tas  pa-«*vae»a  are  •'■'■if  ^^  m  giaf  s  tu:ala<  pW^aly  aenassag.  1 .  ^^ai  is  faaiy  djocia^a*  a 
«M  Ugke  r^^pAaea  4alasa  F-r  arteta.  5?»**  «<cseii  tke  aacbec's  po«s  wiia  aalr^  aad  Ike  ^  ^^  ea*rey*a  ki.-4  ea 
lurntrS  fW«alr»**-  <-«*•  •  ^*^  **  tfcragk  ^^..^^  wa  tra-ijraod  at^  a  pn-tejag  aaaaa.  ao^klyf^afe*  uaaia, 
Whle»)  f  eswdao«a»i*haC-«^*='«-7«*f;.'**»  ml  o^-asa*  tk»«:je,  I  paS  ^P'**™?^!!^  •»**  "^^  tfc3r?»«ay  ay 
In  a  d'ffaeed  *rut  r.i«4  the  isrk  <ia^  ^*»  *  .^k  ti*  aecr^a  a^Snaa*  ead  tke  eeieroQca  ^^^^^^  ^  ^  ^^-^ 
few  i^a  the  <k-t  tft«a«r«-  »-  ^»^«*^  «*  ''^^  eeOad  sy  '-fl»*J-^  e->i  :  tk«  tke  prsrksag  a-  ^y  ....d  .ade  aarit  be  ^.a 
aoDeera  #'^^i««»d-    T^  «J*i^  *  ■*  **'"^*Zf    iim*iiT  •■*  ataarae»t  d.-^trsa  btceaa  pssa>  -  tkree-qaarter»  «f  a  k-«-.  tte 

aWiiTaira  wt*   ti*  «^    ^    ***  ^f-^™" .  dSTtkat  it  a-fls  >  w^-.j   »  tae  Csads  aai    e**a4:  a»i 

s^^^t^rV  aSi    «*««ds   w=a   «.*   inaiiaD^iSary    ^^,  ^  tke  ey*     »»--«.>»  •"-J*!*^™!    la^py.  '-t  *  ^  ^  P«^ 


^fcTa-lS 


kef  are  sc 
Ana  ckw.  -W  I 


gftnc:    twi     imris-  j  ^^^^  j,  aa*-^  sar:  ia?*-*--*  »vw  n -aasa 
1  al  T3*  jar«ir>-  ^  ^^^^  t^^erta  •-»-*  »r-C.^m.  a=-l   *:*e  StfX 
~  '"    fc^tt.  ar»»^  r>-a.«.t  **  T2«---e 

,     F'jc  Ike  ^"ueiat  i  w.  *  Mf  «---  = 


Tlie    lor/latwa 
log  I 

ifiaHMSf  *»*•  |ftao*atiow 

*      *         -v«ra  m'J/jO! 


ff  4  nog  a/'H  aWeatiT«f 


(^    tk^r    cimprrrWiraTy , 


Aug.  4.  1883. 
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aoft  tremaloai  j^lljf  nmform  in  ooniiatenoy,  and 
not  damaged  in  fl«voar  by  burning,  smokii^.  or  bv 
dirbr  cooking.  With  youog  children,  and  with 
adnltt  not  dif  posed  to  corpalenoy,  a  little  treacle  or 
golden  fymp  may  be  put  upon  tne  porridge  before 
the  Biilk  ie  poured  over  it.  Such  porrioige  keeps 
perfectly  for  tweWe  hours,  if  put  away  caref  allv, 
and  it  comes  in  well  for  supper  or  for  a  light 
soratoh  meal. 

3.  As  to  the  standard  of  what  I  call  *<good 
meal,"  and  as  to  getting  good  meal,  the  following 
data  will  start  any  one  who  wants  to  be^  right. 
The  meal  for  my  own  household  is  obtained  from 
Jackson  and  Co.,  46.  Piccadilly,  and  I  know  of  no 
one  more  up  to  **  what  is  what  *'  in  table  knick- 
nacks,  preserved  meats,  Oah,  fruits,  biscuits,  &c., 
than  Mr.  Jackson.  He  sells  Tarious  grades  and 
aualitieB  of  meal,  all  Tery  choice,  and  which  make 
afliidous  porridge.  After  m^  first  letter  on  this 
subject  a  specimen  bag  of  mce  meal  was  kindly 
forwarded  to  me  by  Thompson  and  Sons,  5,  LcTcn- 
■treet,  Edinburgh.  I  found  their  meal  everything 
that  could  be  desired,  and  by  sending  2j.  6d.  in 
stamps  to  either  or  both  of  these  firms,  a  sample 
bag  of  meal  will  come  on  at  once.  Some  persons 
like  a  finely-ground  meal;  some  a  clean,  coarse, 
nanular  meal,  quite  free  from  flour.  In  all  cases, 
file  oats  must  be  of  the  finest  quality,  free  from 
foreign  seeds,  and  perfectly  deansea  from  grit 
and  husk  before  they  are  made  into  meal.  Another 
meal  which  is  very  choice  is  the  <*  A  B  C  "  meal. 
TbiB  is  put  up  in  packets  bv  the  '*  American  Break- 
fast Cereals  Company."  It  is  very  fully  dried  and 
partially  cooked  m  long  iron  tubes,  heated  by  high- 
wessure  steam- JAckets,  and  the  meal  is  forced 
nirough  by  an  Arohim*  dean  screw,  which  keeps  tbe 
meal  always  on  the  move.  I  found  the  ABO 
meal  expensive  but  very  choice.  It  goes  much 
further  than  undried  meals  and  needs  much  less 
boiling,  but  to  my  taste  it  is  not  cooked  sufficiently 
in  the'*  ten  minutes'  boiling,*'  which  is  prescribed 
on  the  label. 

Tbkdkb  Feet  (47497).— Tndioebtion  (47498.)— 
Bead  former  replies.  Querists  need  to  get  person- 
ally CDcamined,  so  as  to  define  the  cause  of  their 
sufferings  and  learn  something  about  their  consti- 
tutions and  mode  of  life.  If  I  were  to  prescribe 
for  patients  who,  without  ever  yet  having  learnt 
what  is  the  cause  of  thfir  diiease,  have  **  tried 
everything,  including  homospathy  and  allopathy.'* 
whatever  these  two  things  may  be — I  should  only 
be  standing  in  the  way  of  many  well-meaning 
writers  who  are  always  ready  to  prescribe  remedies 
of  which  they  know  infinitely  little,  for  diseases  of 
which  they  know  infinitely  less — their  praotioe 
being,  I  suppose,  based  upon  the  prinoiple  of 
nmilia  »imiUbu8  curantur.  or  likes  by  likes  are 
cured.  James  Bdmunda,  X.D.,  d^c. 

Grafton-street,  Bond-street. 


LEOAX*  BEPLIE8. 

{20353.]  —  Intestate  (47503). —The  state  of 
thmgs  described  as  existing  by  this  question  is  an 
instance  of  tbe  confusion  caused  by  the  omission  to 
take  legal  advice  at  the  proper  time.  It  is  not  easy 
to  make  out  what  happened.  If  tfie  wife  survived 
her  husband  she  should  have  taken  out  letters  of 
administration  to  his  estate,  and  divided  it  so  as  to 
take  one-third  for  herself,  and  portion  the  rest 
amongst  the  children.  But  this  apparently  was 
not  done ;  and  as  matters  now  stand,  an^  one  of 
the  children,  if  of  age,  can  take  out  administration 
to  the  estate  left  bv  the  father  or  mother,  and, 
afterpaymentof  debts,  divide  it  between  bisuelf 
and  the  other  children  in  equal  shares.  The  elder 
brother  can  only  claim  his  share,  as  this  is  personal 
property,  and  his  marriage  does  not  prevent  the 
other  brother  having  his  portion ;  while  the  house, 
being  in  the  elder  brother's  name,  has  nothing  to 
do  with  it,  presuming  the  house  to  be  no  part  of 
the  estate. 

'  (47519  ]— The  words  of  the  will,  as  quoted  in 
this  question,  are  quite  correct  and  valid,  and  are 
indeed  the  proper  legal  phrases  to  use  by  a  man 
who  wishes  to  leave  his  wife  all  the  property,  both 
real  and  personal,  of  which  he  may  die  possessed.  It 
was  once  the  law  that  a  will  only  spoke  from  its 
date,  and  consequently  did  not  pass  any  real  pro- 
perty acquired  by  the  testator  after  that  date.  But 
this  was  altered  by  the  Wills  Act,  1837,  and  since 
then  it  has  been,  and  is  the  law,  that  every  will  is 
to  be  construed  as  if  it  were  made  immediately 
before  the  death,  so  that  its  date  becomes  so  far 
isomaterial.  If  a  testator  specially  referred  to 
property  then  in  his  possession  at  date  of  will,  it 
would  be  different,  but  here  the  words  are  general, 
and  would  pass  all  he  had  at  his  death. 

(47536.)— Tbe  form  given  in  this  question  is  very 
badly  drawn  if  it  were  intended  as  an  acknow- 
ledgment of  rent ;  for  the  word  **  rent "  is  not  even 
mentioned  as  it  shuuld  have  been,  with  a  descrip- 
tion of  what  rent,  when  due,  where,  and  the  like. 
But,  in  fact,  the  paper  ii  far  more  than  an  acknow- 
ledgment. It  is  renlly  a  promissory  note,  and 
should  have  been  written  upon  a  threepenny  stamp. 
Begarding  it  as  a  promissory  note,  the  want  of  a 
stamp  cannot  be  cured  afterwards.    But  looking 


upon  it  as  an  agreement,  which  it  is  also,  it  should 
have  a  sixpenny  stamp,  and  this  can  be  put  on  it 
within  fourteru  davs  afterwards.  If,  however, 
this  time  has  elapsed,  then  a  penalty  of  £10  must 
be  paid  before  it  could  be  used  as  evidence  in  a 
court  of  law,  with  a  further  £1  if  actually  stamped 
in  court. 

(47547.)— Contracts  in  general  restraint  of  trade 
are  wholly  void,  as  being  contrary  to  the  policy  of 
the  law.  But  a  contract  in  partial  restraint  of 
trade,  if  made  for  a  valuable  consideration,  is  per- 
fectly valid.  If,  therefore,  it  is  agreed  between 
master  and  servant  that,  in  consideration  of  the 
emplovment,  the  servant  will  not,  either  during  or 
after  his  engagement,  set  up  in  the  same  trade 
within  certain  defined  districts ;  this  is  a  contract 
that  will  be  legally  binding  on  the  parties.  The 
form  quoted  is  very  badly  done,  and  ii  insufficient, 
as  it  does  not  state  the  consideration  for  B.'s 
promise,  while  the  word  *<  encroach  "  is  too  vague 
to  be  of  much  use.  But  I  re»tlly  cannot  draw  an 
agreement  of  this  kind  without  further  facts. 

[47354.]— The  magistrates  having  made  their 
oraer  upon  the  husbaod  to  pay  so  much  a  week  for 
his  wife's  support,  and  having  done  so  upon  the 
application  of  the  parish,  the  husband's  only  course 
is  to  give  notice  to  the  workhouse  authorities  that 
he  wul  apply  to  resdnd  or  revoke  that  order,  and 
to  apply  aocordinglv.  If  the  husband  means  by 
the  word  *' misconduct,"  that  his  wife  has  com- 
mitted adultery,  there  would  be  a  good  ground 
upon  which  to  ask  to  have  the  order  revoked. 
Should  this  be  the  state  of  thing;s,  the  husband  had 
better  proceed  at  once  with  his  notice  and  appli- 
cation, and  have  his  witnesses  resdy  to  prove  his 
wife's  adultery  before  the  magistrates. 

(47557.)— By  the  last  Beal  Property  Limitation 
A.ct,  whichj  though  passed  in  1874,  aid  not  come 
into  operation  until  the  let  January,  1879,  it  is 
enacted  that  actions  to  recover  possession  of  Und 
cannot  be  brought  after  12  years  from  the  time 
when  tbe  cause  of  action  first  accrued,  instead  of 
20,  as  it  was  btrfore.  If,  therefore,  the  neighbour 
has  been  in  possession  of  the  piece  of  laod  in 
question  for  14  years,  he  would  have  a  good 
defence  by  pleadiug  the  statute  to  tbe  action.  Tbe 
date  from  which  the  12  years  reckon  would  be  the 
time  when  he  obtained  possession.  If  *^ Loser" 
has  looked  on  for  14  ^ears  without  asserting  his 
rights,  he  has  onlv  himself  to  bUme.  But  even 
should  the  mistake  have  been  mutual,  and  althoagh 
he  has  onlv  recently  discovered  it,  the  statute 
would  run  from  the  day  when  his  neighbour  got 
possession,  and  so  bar  his  remedy. 

(47559.)— In  this  case  the  querist  should  take 
out  letters  of  administration  to  his  mother's  estate ; 
as,  until  he  dees  so,  he  has  no  legal  right  to  pro- 
ceed for  the  recovery  of  her  property.  As  admmis- 
trator,  he  should  then  bring  an  action  in  the 
Chancery  Divi«ion  against  bis  brother  for  a  de- 
claration that  the  houses  in  question  form  a  portion 
of  his  m  >ther*B  estate.  If  what  he  says  as  to  the 
houses  having  been  bought  with  her  money,  and 
being  about  to  be  transferred  to  her  name  just 
before  her  death  can  be  proved  by  him,  the  Court 
will  declare  them  to  belong  to  his  mother's  estate, 
and  he  will  then,  as  administrator,  be  able  to  sell 
the  houses  and  other  property  under  the  order  of 
the  Court,  and  the  estate  will  afterwards  be 
divided  between  hims«*lf  and  his  brother  equally. 
Pred.  WetherfLeld,  Sohcitor. 
2,  Qresham-buildtngs,  Quildball. 

TRIOTOLBS. 

[20354  ]  —I  AX  glad  to  see  the  subject  of  tricycles 
is  not  quite  dead  in  our  favourite  **E.  M."  I 
quite  agree  with  H.  A.  White,  that  tricvdes  are 
not  f  ol^  developed  yet ;  but  they  are  m^mg  rapid 
improvements.  I  have  been  experimenting  for 
some  months.  I  have  just  completed  the  arraui^- 
ment  Mr.  White  spea£s  of.  I  tried  my  machine 
last  night,  and  found  a  decided  differenne  io  regard 
to  tbe  power  obtained.  I  set  my  cranks  back  3m., 
and  handles  forward  2in. 

In  respect  to  the  handles  being  placed  directly 

over  the  axles,  I  do  not  agree,  as  you  would  be 

liable  to  tip  forward  in  going  down  lull,  and  get  an 

ugly  spilL 

J  may  have  something  to  say  soon  about  brakes 

July  30.  Bz. 


QAS-BNGINB    B^PLOSIVBS. 

[20356]  — Iw  No.  903,  July  14th  (20274), 
<*LIBA.^'  says:— '*I  should  Uke  to  hear  the 
opinion  of  other  correspondents  on  these  points, 
which  are  of  great  interest."  He  had  said 
before :  **  If  we  bum  one  gramme  of  hydrogen 
with  sufficient  oxygen  to  form  water,  we  develop 
ahout  34,000  (gramme  degree  centigrade)  units  of 
heat.  Now,  Sir,  sdence  admits  of  no  about^  it  being 
uosdentifio.  If  you  would  kindly  permit  me  to 
intervene  in  the  question,  I  woulu  first  say  that 
the  number  of  calories  elicited  by  such  combustion, 
are  not  about ,  but  exactly  34  560,  which,  so  far  as 
I  know,  is  not  yet  known  to  scientists.  At  least,  I 
never  noticed  it  in  any  English  text-book  or  other 


Sublioation.  There  have  certainly  been  manv 
gures  given  as  the  true  one,  bat  all  are  empirical, 
and  not  stcschiometric  —  physical  itachwmttry 
being  still  at  this  moment  unknown  to  chemists 
and  physicists.  In  a  communicatiim  to  the 
Acad^nue  des  Soiences.  7th  February,  1881, 1  said : 
"B^oemment  M.    Berthelot    informa   l'aead6mie 

3u'il  avait  observe  que  la  combustion  de  Ht  pro- 
uvt  69,000  calories ;  mais  il  ne  dit  pas  av$e  guoi 
elles    sont    produiUs,    ni    pourquoi    c'est  69,000 

Slut6t  que  tout  autre  n^mbre.  Si  Ht  produisent 
9,000,  Mproduit  34,500.  Eit-cebien  i&le  veritable 
nombre  ?  Quels  en  sont  les  constituents  P  Comment 
leprouver?  Selon  quelle  loi  physique  et  quelle 
stoBchiom^trie  P  Da  nombreux  savants  se  sont 
pr^occup^r  de  cisujet,  tons  nnt  obtenu  des  r^sultats 
diff^rents.  Laplace  et  Lavoiaier  ont  obtenu  23,352 
calories,  C^^ment  D^sormes  a  trouvl  23,294; 
Desprets,  23,640 ;  Dulong,  34  601  ;  soit  moiti^ 
plus,  on  3  an  lieu  de  2.  £o  1843,  Andrew  trouva, 
33.613;  en  1845  Fabre  et  SiltMrman  trouv^rent, 
34.462;  en  1860,  Pelouye  et  Fr^mv  trouvirent 
30,000 ;  en  1872.  Thomson  trouva  33  971 ;  en  1877, 
Than  trouva.  33.867 ;  Schuller  et  Warter  trouvent, 
31,126;  et  M.  Berthelot,  34.500.  Tons  ces  chiffres 
si  dissemblables  ne  pen  vent  ^tre  vrais ;  en  est  il  un 
seul  qui  le  soit  ?  Auoun  de  ces  babiles  experiment- 
ateurs  ne  donne  le  mode  de  production  de  cea  ealoriee 
de  cause  a  effet  selon  une  loi,  n*en  indique  les 
ilementa  ou  equivalents  constituents  et  leurs  prO' 
portions f  de  sorte  que  tout  oontidte  seientiJSqus 
est  impossible,  et  qu'il  faut  e  oire,  non  savoir, 
douter,  ou  nier.  Mais  de  tons  ces  eaviiots  ^galement 
habiles,  lequel  croire?  Le  mieux  n'est  il  pas  de 
douter  encore?  Les  quanti'^s  poids,  et  volumes 
der  gax  employes.  ceUe  de  Teau  prodoite^  sont 
exactement  les  m^oies  pour  tons.  Pourquoi  done 
la  chaleor  d^veloppde  diffire  t-elle  d*^  2  4  3,  et  ne 
se  ressemble-t-elle  cht-z  aiicuo  P  £rid>  mment  les 
Elements  confttitu«>nts  ehimiques  et  physiques  de 
Teau  et  de  la  chalt^ur  sont  les  m^meo  pour  tons. 
Qu*advient-il  de  la  chaleur  qui  mtnque  chez  les 
premiers  exp^rimentateurs  P  Le  savant  doit  an 
public  ces  explications  pi^dses,  incontestables,  et 
autant  qu'elles  sont  conuus. 

<*  Ex  nihilo  nihil ;  in  nihilnm  nil  posse  reverti, 
Omnia  mutantur,  nil  interit. 

**  De  tout  les  chiffres  donods,  oelui  <]uiserapproche 
le  plus  de  I'exaotitode  est  <selui  indiqu6  par  M. 
Berthelot,  bien  qu'il  ne  stiit  par  exauc.  Celui  de 
Bolong  est  trop  61ev6.  oelui  de  F«ibre  trop  has. 
Qui  done  indiquera  le  ch^iff  re  vrai  P  =  qni  P  —  ce  sera 
la  loi  physico  chemique  et  les  deux  Stcechiometries 
ehimique  et  physique.  Oe  sont  elles  qui  donnent 
I'dquatiou  incouteatable  qui  suit : — 

"lX3x  4  =  12x  12x  12  =1723;  x  20  (=  4  + 
16)  =  34,560  ou  34.560  X  |  =  23,040. 

"34,560  calories  sont  nbtenues  quiud  la  combinai- 
son  est  obscure,  et  23,040  lorsqu'ella  est  lumioeuie ; 
les  proportions  et  Equivalents  constituents  qui 
produisent  la  lumidre  sont  exactement  oeux 
qui  manquent  4  la  chaleur.  Les  premiers 
oonnue  fee  demiers  exp^iimentateurs  ont 
done  Element  k  peu-prds  autant  raison  I'nn 
qui  I'autre ;  leur  empirisme  approche  d«  la  loi.  Les 
chiffres  de  I'equation  ci-dessus  ni  sont  point  de 
fantaisie,  ils  reposaat  sur  les  faits,  les  corps,  leurs 
formes,  leurs  volumet,  leu'-s  poids,  leurs  ^ laments 
constituents  chemiques  et  physiques,  ponderables  et 
imponderables  en  proportions  fix»!S  et  absolues 
de  leurs  Equivalents.  M.  Berthelot  a  lieu  d'etre 
fier  d'avoir  approcbE  la  vEriti  a  0  060  prds.  Mais 
il  ne  sait  pas  pourquoi."  Tuur  oerrHspondent 
thinks  that  the  combustion  of  tbe  two  gases  HO  in- 
variably produces  the  same  quantity  of  calories  in 
every  possible  combustion;  but  he  is  mistaken. 
The  same  quantities  of  the  s*ime  gases  contained 
in  bodies  composed  of  the  same  chemical  elements 
in  same  proportions,  but  differently  arranged,  do 
not  produce  by  combustion  the  same  heat,  and  a 
calculation  based  on  the  chemical  atomic  weight 
exclusively  will  not  prove  correct.  Imponderous 
elements  acting  as  factors  of  heat  roust  be  accounted 
for.  Heat  is  not  produced  by  chemical  or  ponderous 
substances,  but  by  their  impond^rouselemenc«ry  con- 
stituents. Bodies  of  exactiy  the  same  chemical  com- 
position, the  ones  odorous,  tbe  other  inodorous,  or 
of  different  smell,  do  not  produce  the  same  number 
of  oalories~e.g.,  essence  of  turpentine  and  es- 
sence of  lemon  are  both  composed  of  CmH|«  ;  but 
tbe  density  of  the  first  is  0  864,  the  second  0  847. 
their  odour  differs,  and  their  combustion  does  not 
produce  the  same  heat.  The  difference  in  the  ar- 
rangement of  the  constituents  of  smell  makes  the 
difference  of  heat  I  submitted  to  tbe  Aca- 
demic a  table  of  eleven  difforent  states  of  bodies 
composed  of  C4H4O4  =  weight  60,  the  combustion 
of  which  did  not  produce  the  same  hi*at.  On  page 
416  there  is  an  artid**  on  *'The  best  Qns  fortheGas- 
Engine,"  in  which  details  are  given  of  empirical  ex- 
periments respecting  the  oorresp  ndeuce  of  light 
and  heat  produced  by  gas-combustion,  in  which  the 
author  takes  no  notice  of  the  respective  elementary 
constituents  of  these  two  fluids.  Of  course  coal,  as 
well  as  a>l  other  combustible  suhstanoes,  by  com- 
bustion elicit  a  light  and  heat,  which  are  in  a  right 
ratio  with  the  proportions  of  the  constituent  ele- 
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vMDftt  of  Mcb  Ui«y  conUin,  and  tkair  vmoiremante. 
If,  tbeidfore,  a  cbcnitt  knowa  lA#  «<MNc»tor«  «aM- 
jKtem^  #/  A^tf^  4Mitf  lifht,  the  ftmUiUf  of  tktm 
coniamed  m  IM  e0mbusttble  mmd  c^mlnummt  htdits, 
mmdtJttirtptciaitmrmmftmsnt,  heist«rs  to  beahVe 
to  tell  afid  fxplaia  a  priori  what  qvaatity  of  i»g^t 
and  lieat  will  be  elioted  bj  their  ooBbonoo ;  but 
fioe*7en4,  he  woold  be  miatakett-who  would  be- 
liBfo  that  all  toiti  of  coal  alirajs  prodooe  a  tame 
^iian  qnantity  of  Mtme  gai  tlHit  oaonal  ooal,  ibr 
loetaiioe,  always  prodaoea  thoftame  qoaatity  of  gas 
of  the  same  qnatt^ — that  ia  to  say,  always  fno- 
dnocs  the  saioe  number  of  calories  aad  of  eandle- 
Ijghtiag  power.  These  irary  aeoordiag  to  cirsum- 
jtaaeee,  and  the  manner   in  which   ^e  gas  is 


«stvseted.  If,  for  instaaoe,  the  retorts  are  heated 
jHMkr 800* C, there wiU  beagreatqnantftr of ooal- 
tar  prodnoed,  bat  lees  gss  of  middling  lighting  and 
heating  properties.  It  at  ^00**.  it  irul  be  snpertor 
both  in  qnaJity  and  quantity ;  if  aboTe  900^,  1,000% 
the  quantity^  will  be  greater,  its  lighting  properties 
•will  be  ialerior,  its  heating  OBeewail  be  snperior. 
.laaaohease  a  quantity  of  esrhoo  oxide  is  produced 
whiah  increases  the  rolome  of  gas  and  its  heating 
pnoperlief,  bat  dimiaishee  its  lighting  ones.  In  all 
jsaass  the  ptoportions  of  heat  and  h^t  in  gas  axe  in 
ooneet  ratio  with  the  rfopeatiTe.proportions  of  ele- 
■Mntary  oonstitncnts  of  eaeh  fluid  oontained  in  it, 
provided  nothing  alee  intetieres.  Therefore  I  repeat 
that  any  onewho  knows  whieh  are  these  respeo- 
tife  c<Mistituaats  will  be  able  to  tell  beforehand 
the  proportions  of  heat  and  light  that  will  be 
•didted  in  their  eombuation ;  and  this  is  simple  and 
easy  V*  any  one  who  knows  chemioal  4iod  pbystcal 
■tOMhicmetrr*  but  is  -totally  impossibie  to 
any  one  who  is  ignorant  of  them.  Every  one 
knows  guBpowder  explosions ;  but  who  knows  in 
what  they  differ  from  boiler  explosions  ?  who  can 
explain  it  aocordtug  to  a  law  by  inathematioal 
tqnUions.  Tt-xtbooks  ssy  nothing  of  it.  I  will 
here  explain  gunpowder  explosions,  which  can  be 
ocmtrolled.  hot,  fur  fear  of  committing  blunders  in 
writing  Engliith  chemiesl  teims.  I  will  express  my- 
self ill  my  natire  laneitage.  I«a  poudre  a  oauon 
est  =  KOAzOm  CjS.    L'uzotetedepotasBe  KOAzO^ 

a  la  formula  KOAa.  OE^    Lvsanfrel^-i^Ea,  etie 

chwboB  CsmCgEf  P.  La  polasaium  so  combine 

ji¥«o  le  Booff e  S£;  et  les  ^uivalanU  n^atifs  Ej  dn 

ehacboa,  etderient  du  snifnreda  potass*  KE^^SE, ; 
SP  JL».earbone  C3.  S0  eombine  aveo  les  0^  mstatst, 
et  foim9  Taoiiitt  oarboniqae  CsO«.  L*«z>te  Az 
derient  libre.  £a  admittant  uu  atoma  double 
de  poudre     on    obtitiit  Us  iC^aultats    suivants: 

K^OiAsi     OEie  -h  QE„  +  S«E,  m  .KiBAStE*  + 

+  —       __        + 

CftOnE,  -r  Az«E«  +  Bi^+E^.  +  L*«xphMion  est 
prodttite  par  ivf  ^quivaitmts  EiqE, — dttvisnus  Iibres. 
BUeproduit  peu  de  liuniero  et  beancopp  de  chaieur 

—  +  4-—  +— 

3  £m  -f  3  E,  »r  4  £«E-«:  ^  LuBsi^  +  13  JSE,  » 

—  +  -4- 
e  rr  Chaieur.  Eio  +  E;  =  BE,,  =  t(',+  0,3  ==  \|/a„. 
Until  now- gas*eii|i>ue»  could  oulj  be  used  m  places 
whtre  gas  can  be  procured  from  gas»works.  Owing 
to  my  prooeM  for  producing  gas  on  the  sp'>t, 
without  pas-holdeta.  and  in  suocessive  quantities 
proportional  to  the  supply  of  eyery  pistou- stroke, 
it  is  possible  to  use  them  anywhere.  Besides,  a 
day  will  soon  come  wh»n  ooal  will  be  replaced  by 
water  for  heating  and  other  purposes,  either  by 
my  system  or  by  instantaneous  tmn»foraiation  in 
gas,  or  by  any  C'ther  more  perfect  one.  Theneetttng 
the  Thauies  00  fire  will  no  longer  be  noovense— 
it  can  e«»ily  be  done  now.  Theo  it' will  no  longer 
be  the  ship  that  will  carry  her  own  osmbuslible, 
but  the  cooobostible  that  will  carry  the  sbip.  This 
will  c^oje  a  (;r^at  rerulution  in  industry  at  large, 
in  whiJi  I  feel  happy  to  think  I  shall  hare  my 
share.  Oh.  'BalMtohe. 

Horchain,  par  Nesle,  Somme,  Ftanoe. 

OBOWN.ai«A88  A0K1U>llATI81t. 

(2035d.]~l£Bouzj>  have  sent  this  note  sooner, 
hut  have  been  waiting  with  the  expeotation  of 
aaetag  more  pvrtioulars  about  the  crown-glass 
tslesonpe  prnpT'iied  by  ^our  esteemed  correspondent, 
Mr.  W.  G.  Penuy.  To  my  mind,  it  cjmplet«ly 
prores  the  imposaibility  of  making  sach.au  mstru- 
ment  achromatic. 

Let  us  turn  to  peg'*  273,  on  which  appears  the 
equation  of  achrom«ticity,  tiz.  :— 

Sifiee  the  di*p«TsiTe  power  Tasies  inyersely  as  the 
fooal  length /,  must  be  l*e«  <hao/| ;  for  if  not,  the 
oonyex  ebromitism  would  soceeed  that  of  the  eon- 
care  whi»n  the  lenses  wive  in  oontaot,  and  the 
error  would  b<f  iaefita*ed  by  separation. 

AJso,  in  order  that  a  real  foeus  may  he  forsaed, 
it  is  ahsotu'ely  necc^SAary  that  the  redwwd  focal 
length  ( A  -  J)  Af  the  firtt  lens  shall  be  lesa  than 
the  fooal  length/*  of  the  ooaeare  leas ;  for  if  not, 


the  rays  wonld  diTurge  en  emerging  from 'the 
seeond  lens. 

Gan  these  two  most  essential  ceoditiozu  he  latts- 
fled  by^the  pfeoeding  eqnUioa  ? 

By  -taking  the  square  root  of  each  side  we 

(/i  -  rf)  =  VyTA 

Now,  stnoe/i  is  grealsr  than  /«,  the  sqwMO  voet  of 
their  psoduot  sHist  be  ^seat^-r  than  j* ;  therelore 
(fi  -  dyu  frwUr  thsn/c.  Bo t  we  have  j  ust  .seen 
that  it  onght  to  be  Uat ;  therefore,  the  two  condi- 
tions 9tmnot  be  simaltaueoaBly  satisfied. 

Itsnst  **W.  O.  P."  will  examioe  the  matter, 
and  see  if  I  have  in  any  way  misandetstoodhis 
Dg.    likeayalued  frkad  who  writea  thus 
to  ma-*'*  I  oaamot  yet  aee  Mr.  Peony's  telssoape  * 
I,  but  I  ihonhl  iihe<  to  be  wrong." 

Ordeiio  Vital. 


REPLIES  TO  QUEKIES. 


•*«*  In  thmr  mmwera^  Oorr*$poHdmts  ors  r#* 
ape^fmliu  rtqmmimL  to  mmtim,  m  esM  mmhmo$f  $Jk$ 
iitUmndmmhr  rf  lAs  query  miked. 


[46744.]-Xaxbie.--rhaoks  for  replies.  I  haye 
hsao  told  that  Kilkesmy  is  payed  partly  with. its 
blaak«marhle.  Gould  '^  H.  OB  *'  UU  me  where  the 
yarsety  kaossn  as  '*  Iriah  Gm«u  *'  m  found?  I  think 
it  would  be  interesting  «nd  useful  if  readen  of 
**ours"  would  say  where  macble  from  diffsrent 
quarriea  can  be  seen  in.  public  buildings.  What  do 
Bullish  marbles  cost  per  foot  (ouHtc)  at  the 
quarnss  ?    Is  these  no  blue  marble  F-^Mubaico. 

[47059.]  —  Iron  Ohtmney  Bustloff .  —.If 
"J.  E."  will  mix  soot  Hiid  boiled  oil  together  to 
the  eoosistenoy  of  thick  p*int.  and  put  th«it  on  to 
hisfibimoey,  I  think  be  will  find  that  it  does  not 
osme  c>ff.  except  oUne  t<i  ihe  botC(»m  of  the  diimney. 
The  bottom  part  of  the  chimney  requires  painting 
once  aweek.  Oc«ssi*iiially  rub  .th«  chimney  oYsr 
srith  an  oily  eloih  or  cotton  waste  — W.  J.  B. 

[47174  ]-PedalBeeda.-ToME.  J.  H.Huxlby. 
— ^Wouid  you  kindly  t(ivt»  an  ou'liue  sketch  of  the 
arraasfmenM  adopted  in  the  iustrumeut  named  oa 
p.  3Sd  for  the  pe^l'il  work,  showing  windthest, 
bellows,  &c.  P- J.  H.  T. 

[47215.]— Bmboaaing'  Qlaas.^AjDOording  to 
"  Phonetic's "  aCiiouat  he  h^is  either  got  hold  of 
peculiar  glass  or  d>iM  not  aive  long  euiugb  time. 
If  the  et^ed  parts  are  wanted  d^-iir,  the  gl«ss  must 
be  iu  contact  with  the  acid.  Wtiat  does  qut^rist 
mean  by  s^yiug  he  used  the  acid  **pure"?~ 
A.  B, 

[47219.]— Textbook  of  Pbyaiognapby.— The 
best  books  for  thhi  subj^tct  aro  Archd.  Geikie's 
**  L«BSooB  iu  Physical  Grogcapby.**  jind  Euxley*s 
*^  Physiography,''  both  puhli8hfd  by  MiomiiUn. 
If  you  study  those  books  thoroughly,  you  will  be 
able  to  answer  more  question-*  tht»u  some  of  the 
examineiB  thamselirescould.— S   K. 

[47223.]^Blrd.Oft«e  Kakioir  — Yon  want  a 
pair  of  euttiug-plirrs,  au  arohimsdiAn  dcill,  and 
two  boards,  in  one  of  wbioh  you  h«ye  a  number  of 
pins  stuck  in  sigK»g  f-M»hum  to  straighten  the 
wire,  and  the  othvr  for  s'iekioir  pinaiu.to  bend  the 
wire  to  the  shapes  required. — T.  P. 

[47226.]— Picture-frame  Making— Tn  reply 
to  '*  Beta,'*  I.may  stau  that  I  made  uiy  sheotiog- 
board  after  the  pattern  of  those  used  by  profna- 
siuoais,  thus :— Take  a  piece  of  iuch  stuff,  say  3ft 
long  by  lOin.  broad,  plane  it  up  true,  00  top  of 
tbis  glue  and  spiig  auother  buard  same  lesgth, 
but  aay  4iu.  narrower,  and  about  g  thick  wnen 
planed  up.  Ga  top  of  this  and  in  thu  centre  of  its 
ssogth,  glue  and  screw  a  pipoe  at  an  angle  of  4)*^, 
say  liiia.  deapby  2^io.  widn.  Fiom  **  Bath's **  query 
it  appears  that  he  driyt*B  his  piaue  altrmatelywith 
thetight  and  the  Idf  t  hand ;  but  this  iauot  aooord- 
ing  to  *'  Oocker.**  Place  the  thumb  on. the  piece 
of  moulding,  and  the  rest  of  the  fiugers  agaiaet 
the  opposite  side  of  the  angular  piece,  and  squeeze 
firmly  ;  then  turn  the  mouldiug  eud  fer  end,  aud 
ditto  ditto.  Memo.  —  Ascf rtaiu  by  means  of  a 
square  as  b  square.  (Amateurs*  squares  are  not, 
as  a  rule,  more  than  nearly  squtiro ;  aod  should 
you,  or  any  other  m'Ui,  doubt  my  assertion,  you 
or  the  other  party  need  ouly  to  plaoe  up  carefully 
the  edge  of  a  hoard,  and  place  the  squire  agtuust 
it ;  draw  a  fine  line  with  a  sharp  ehisel,  thnn  re- 
eerse  your  square,  and  «dj«ut  your  eiror,  which  it 
iaextremt-ly  probable  wlllap^e*r.)  By  means  of 
thisadju<ited  squsre,  asoertaiuif  your  trying  plaae, 
when  lyiug  00  its  aide,  va  exactly  at  right  »ugles 
to  the  part  where  tlie  mouldint;  lies,  ms  I  b^  to 
sprig  and  glue  a  thiu  »trip  aloui?  the  oui^ideedge 
in  or>ier  to  adjust  this  error.  Finally,  have  a  fat 
goese  for  dinner  as  eoou  as  po^sr.le,  aud  preserve 
the  grease  to  put  ou  the  siiU  and  s^e  of  your  plane. 
and  you  will  ftud  these  diraotious  to  be  ^'pUne'' 
saiiiag.^J.  J.  A.,  LiverpooL 


[4«748.1  -aharpMteV  OarpeotOTa^'CMn  *c 
— Just«  nttle  more  to  esncinde  this  sab|sBt  Uit, 
but  not  least,  ia  the  sharpening  of  sa«s,  ef  vkit' 
""^^  ^'sr*.  *'hir  irr  rf'*"^  g^*  '^^  ^  ^*^  Hith. 
inhillaaad  dales,  and  tlb^  wUl  nssd  tW«Hbtt. 
iThe  f nUowiag  ikalch  wili-giye-yoa  anidM.  fig.  1, 


net 


Fiti.2 


apleoeof  ash  or  beech,  liin.  by  '2in.  'hrtto.;* 
mortise  oat  in  it,  and  a  flat,  oyai  pabb»e1siahi. 
held  against  a  cireular-sawto  show  whsMitiM 
out ;  tonoh  up  where  ssanted  with.a  flie  unNllM; 
the  other.  Fig.  2.  apiece  of  ash,.bireh,  ore 
wood,  2Mn.  by  2in.  by  lin.,  about  l|tn.f 
crown  A ;  bore  a  hole  in  the  eentre  of  sif^^i 
size  that  a  i>teee  of  aaw-flle  will  dtiveiUfaniwt 
as  shown.  Band  0,  Fig.  3,  thowttinopmlies. 
—Jack  or  Azx  Tbadbb. 

147230.] -TTnliaalthy  Trades.— Wod-SBCfinf, 
fosk- gnoding,  and  similar  oocgpatioa^  sis  fi^ 
most  nnhvalthy.  I  should  say  it  in  deeiiedly  sot 
impossible,  though  probably  very  diffi^L^S. 

[47231.]— InsolatiDff  Iffatartsa.— Tss;  wn- 
lite.  This  substance  was  •dt'sseibed  undsrhmicrf 
*^Beieatiflo  News**  a  few-weeks  ego,  batlsHKt 
refer  you  to  enact  place.— H.  tirooxB. 

[47239.]— Deafnaaa.—**  Another  F.B.ILS.,''a 
sep lyiug  to  the  aboye,  at  page  481,  adyiia.ft» 
querist  to  **  take  oue-half  of  his  vegetabUs  ifta 
Uieir  conyersion  into  beef  or  mutton,"  on  tbspla 
that  **  the  vegetable  food  he  is  groaniog  tmdtts, 
without  doubt,  deficient  iu  bilo  elements."  Aiftt 
qaestioa  is  of  great  interest  to  many,  prrhaps  |osr 
obUgiug  oontfibutor.  Dr.  Edmunds,  aronld  nj 
whether  there  are  vulid  groumls  for  this  dicftsa 
lly  experience  is  the  other  way.  For  y«sn  I 
s«iffered  from  sick  headache  about  every  six  s«b 
Cure:  .bed,  and  6-graiu  blue-pill,  with  loiBb 
piwder  nest  moruiug.  Ultmiattily,  the  attMb 
culminated  in  a  sharp  attack  of  congestion  of  Iki 
liver.  Gn  recovery  I  determined  to  makes  on* 
piste  change  in  my  diet,  takmg  meat  ouly  upf] 
with  my  v^^getables.  winding  up  with  sotneliiki 
pudding  and  no  pastry.  Uuder  this  ri^imenm 
headaches  yacished,  although  I  sometimes  *'w 
stars"  on  suddenly  stooping.  I  have  slnif 
thought  that  what  is  called  **  biliousness**  srw 
from  an  overplus  of  bile,  and  not  from  a  defidsBfj. 
as  we  are  now  told.  IHirther  elucidation  sa  ^ 
point  would  b*»  of  great  ioterent  to  msny,  si'f^ 
as  to— H.  J,  Noi.^,  Cliftou  Villas,  W. 

[47239.]— Deafoeas  amd.  Ve— tayjaflim^ 
"Another  F.  B.M,  S.'*  seema  so  think  he  hasaapfej 
argtuneot  against  ytgalariaiiism.  HewMM,  I 
imagiae  he  is  not  a  vegetarian  hiakSelf,  hst^ 
bsen  totally  deaf  for  twenty  years.  AsaM^ 
have  never  befoce  heard  of  a  deaf  isgstw^ 
though  I  know  many  fla«hveatesB  whoarasx  1 
faavemyself  been  a  vc<getanan>ten  or •wkfsfi^ 
and  oertaiuly.havo  full  use  of  my  five  senssi  «f 
heatiag  is  yery  aeute  I  e«n  dmtmoUy  hiw  A* 
<»dtt  OCtdtt*'  or  "fastest  sst"  of  db»bftt,«kiAl 
rsad,  I  think,  in  <'oors  *'  was  a  te^  ior  k«a» 
and  my  sight  also  isvrry  good.  I  have  fatqpiflg 
distinfoidhed  objeets  at  a  dialsas»  when  pespis  w 
presumably  aveiage  good  sight  said  they  soiU* 
uothiog.  I  have  oouuted  15  of  16  tttfl  ^ 
**  Charleses  Wiiiu,*'  and  I  am  by  no  means  asstif 
in  taste,  touch,  or  smrll.  Hivwever,  I  nsvtrli| 
beer,  wine,  spirits,  totiaoco,  coffee,  or  tea  b«te<t 
was  16  yeiors  of  ag**,  and  £  pfiaottsally  aMm 
irom  them  now.  Never  drink  spirits,  asd  w 
smoke  quarter  of  an  ounce  of  tonaooo  yasi^-  * 
oanuot  say  I  have  ever  felt  evil  eflMts  frsm  w 
but  I  always  eat  plenty  tielore  drinkiag  i^J*] 
ehould  not  think  ot  taking  it  when  t  haa  m^V^ 
strain  on  mental  or  muscular  powers,  nsr  a  s0 
hot  or  cold  weather.  IsbouM  faaoy  Mf .  (w 
takes,  or  hss  takeu,  largely  of  tea,  ct^es,  or  9^ 
drug  or  drugs,  wtiich  ha*  injured  his  ^jf/^^ 
orgaos.  Lst  him  try  oatmeal  pomdgs  A*^ 
breakfast  {%  plate  of  porridge  and  a  hsen  sf  w| 
milk,  and  have  your  meal  from  the  HiffbJaodsi 
miller  advertises  iu  the  *'£.  BC.**  wba  ssfF* 
exosUeataseal,aadno4tooooars«).  Hseefuuili* 
made  ef  the  whale  ot  the  wheat,  gtonod  vsiv iiH 
itoao  be  get,  or  Viaaaa  (&aagartan>hcasa.  U*^ 
a  great  dwlike  to  the  aiara«  emote^msal  k««dT 
self.  Whyiait  reooutmsaded  aoP  Tbscs^^ 
I  ever  had  heertimcn  it  wa«  oausad  by 
loaf  of  this  breed  for  tea.  Hanfrea  ch«u^<.^ 
be.  very  protiably,  beoettciaL  £ty  a  4isi«> 
shilling- bottle  every  day  at  dtansr  1m  a 
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ii  Moe  wilk  zioa  boiled  ia  wat«,  with 

[47BS9.]— DeKfkieas  and  Bttlousnera.— Life  is 
whiib  we  make  it,  and  I  shoald  be  ind«ed  ashamed 
if  tuflh  slight  inoenvenientsea  as  deafnen  and 
biUooeoess  were  to  take  all  life's  enjoymeata  away. 
WlMife  I  wanted  was  an  answer  from  so  sensible' a 
man  as  Dr.  Edmnnda  as  to  the  best  eaeretae,  and 
if  I  might  Qsa audi  a  term,  **  natural  oarei„"  not 
artiAoial^  such  as  drags,  fto.,  whioh,  exoept  in  az- 
troma  eases,  are  my  abomioation.  lamoeitainly 
anifthing  bat  groaning  noder  a  Tegatabla  diet. 
Lila  haa  never  bsen  happier  to  mtb  I  never  took 
ale,  very  rarely  wine,  and  left  off  spirita  (whioh  I 
used  to  take  oooasioaally)  by  the  advioe  and  orders 
of  an  F.B.C.S:  They  are  the  woret  things  for  an 
invalid  stomach.  I  cannot  refrain  from  a  few 
wovda  as  to  vesetariauism.  People  who  know 
notiUng  aboat  a  thing  are  always  the  first  to  abase 
it,  as  they  do  not  believe  in  what  they  have  never 
tned.  They  think  that  others  are  oommitting 
notking  short  of  saioide  by  following  what  they 
oamiot  understand.  When  a  fleefa- eater  (I  still 
taka  all  animal  produote)  I  had  a  doable  cnrratare 
of  the  spine,  iaflammation  of  the  langs  (three 
attkeks),  and  lastly,  a  severe  attack  of  chronio 
oatarrh  of  the  digestive  organs  (from  whioh,  owing 
to  the  skill  of  my  kind  doctors,  I  am  better).  I 
tamed  vegetarian  poosly  by  aeaideBty  and  before  I 
evtB.  knew  of  a  vegetarian,  society*  Before  •  be* 
ooBiiag  a  vegeAaiian,  I  W4iB  new  free  from  the 
kiad^oare  of  my  doctors,  and<  far  some  years  never 
pamnd  a  day  withttot  taking  soma  oonoootion  in- 
tended! to  make  the  digestive  orgetns  perform  f eater 
they  were  totally  unable  to  do,  o  wtog  to  my  having 
given  them  stuff  which  they  could  not  uatarally 
<ligest;  Since  beoomiog  a  vegetaztan,  I  hanre 
banished  pepsine,  pills,  &o.,  as  I  never  now  need  a 
digpstive  or  purgative,  only  once  having  had  a 
bottle  of  medicine.  On  what  plan  my  stomach  is 
built  I  leave  anatomists  to  say,  bat  it  certainly  de» 
cliiies  to  take  vegetables  in  any  other  than  their 
natural  coDditions  without  serious  iuconyenience 
to  its  owner,  and  is  far  better,  and  so  is  its  owner 
now,  that  instead  of  getting  a  chop  (4-5th8  of 
which  are  water)  it  has  only  a  plate  of  lentils  and 
haricots  or  potatoes.  I  should  have  thought  that 
a  man  who  has  been  deaf  for  twenty  years  without 
hardly  feeling  it,  would  have  tried  or  folly  con- 
vinoed  himself  of  a  thing  btrf ore  publicly  attaakiog 
it.  Personally,  I  cannot  spesk  too  highly  of  » 
vegetable  diet,  and  were  a  little  common-sense 
exercised  by  others  to  try,  they  would,  as  I  have 
dooa^  'boat  ship,  not  for  a  month  or  two,  but  for 
many,  very  many  months.  Alth«'Ugh  fond  of 
aloohulic  drinks,  and  passionately  fond  of  smoking, 
eiooa  becoming  a  veget&rian,  I  have  voluntarily 
given  them  up,  as  I  have  felt  no  desire  for  the  use 
of  the  one-  or  the  other.  My  letter  is  far  longer 
than  I  had  intendDd,  and  1  hope  the  Bditor  will 
pardon  me.  I  suffer  chiefly  from  biliousness  at  the 
chsnge  of  weather.  I  have  never  beard  of  a 
vegetarian  who  spoke  badly  of  the  diet.  I  always 
hear  the  same.  I  was  never  bo  well  as  when  a 
vegetaiian.  I  would  farther  state  a  fact  I  had 
forgotton— that,  before  I  became  a  vegetarian,  I 
auffered  fearf  ally  from  flatulence.  It  is  a  thing  of 
the  past.— JOHV  Alkx.  Ollajui,  F.B.fif.S.,  Bn« 
field. 

[47840.]— OH-SlUc^I  doa*t  know  tha  trade 
w^  of -making  this  material,  but  I  suppose  it  can 
be  made  by  dipping  silk  in  linseed  oil.  and  haagiog 
it  up  to  d^  betwetrn  eaohooat. — H.  Q.  B. 

[472744.]— Illuminated  Olook.— In  his  reply 
to  the  ahova(pa9e-466),  Mc  PhibM  mentions  cer- 
tain necessary  preeautions  that  should  bw  taken 
before  applying'  Balssaia's  paint  to  iron.  Would 
Bbi  P.  kindiy  give  farther  partieulaiaoD  tbe  poini.^ 
—m  J.  Nolan,  Clifton  Villas,  W. 

[47«7.]— Plroduct  of  BHok-barnlngr.— Is  it 
possible  that  it  is  dost  from  the  fuel,  as  it  is  only 
on  the  surfaces  exposed  to  tbedraught  ?  Have  you 
anaijeed  the  substance?— E.  Q.  M. 

ri7B51.] — Oarriaga  Varalahln v.  —  Poistbly 
tha  ondargroand  wasaot  propef ly  finisfaed,  and  ab» 
sorbsd  the  vaniish.  It  is  laipossible  to  say  what  is 
tha  cause  without  examination.  See  a.  recant 
artiela  on  **  C«jrt  and  Wheel- making,**  where  the 
art  of  painting  and  vamishiog  is  fully  described.— 

[471M.]— Iiacquer— You  might  try  dipping 
into  best  French  polish,  or  best  pale  paper- varnish. 
Farlaeqoer  you  require  to  heat  the  ubjeets,  and 
that*  would  be  as  objectionable  as  the  brush. — 
Vrstuovr. 

[47283.]— Boller-Cl6aning.«-If  I  had  asteam- 
boilar  it  would  never  receive  dGib.  of  cutch  per 
month  if  it  were  as  large  as  the  Great  £a*tcrn. 
All  that  any  sleam- boiler  wants  is  as  pure  feed  a« 
possible,  and  regular  washing  out.  The  water 
should  certainly  be  filtered,  and  as  much  of  the 
lime,  £:e.,  as  possible  takt-n  out  of  it;  then  an 
occssioual  dose  of  commou  tvakbiug*  soda  will  do 
all  that  is  needful,  and  the  boiler  will  last  twice  as 
long.  Catch  or  cateobu  contains  nearly  half  its 
weight  of  taunin,  and  will  certaiuly  injure  boiler*  f 


plates.  About  I  to  21b.  of  soda  dissolved  and  added 
to  the  feed  will  be  enough  for  anv  ordiaarv-siaed 
boiler  per- day ;  but  the  qaantity  obviously  depends 
on  the  quality  of  the  water  as  well  as  on  the  num- 
ber of  gallons  used  per  day. — EfiSAB. 

[47267.] —To  OhMBiata.— CaOandHiOmixad 
in  proper  proportion  would  probably  do  what  you 
want,  and  do  it  ia  less  time  than  six  hours  after 
mixhig ;  but  that  could  be  arranged,  I  think,  by 
pnttii^the  H,0  under  such  oonditions  that  it  could 
not  reach  the  CaO  until  after  the  lapse  of  some 
time.  Yoa  may  aek  the  query  again,  and  get  no 
better  answer ;  but  as,  from  the  last  sentence  of  the 
query,  you  appear  to  think  that  you  aro  entitled 
as  of  n^ht  to  a  reply,  I  send  the  above  sogges* 
tion.— Video. 

[47271.1  —  Wktarwbeel  Oreaaa.— What  is 
partly  working  in.  water— the  journal  you  want  to 
grease  ?  What  sort  of  waterwheel  is  it— only  30in. 
diameter?  Bail  way  grease,  tallow,  or  one  of  the 
heavy  shale  oils  might  suit  but  can*t  say  unless 
have  mora  pasrticaUrs  of  conditions. — Lubbzcatob. 

[4729S.]— Oymnaatio  A|»psFatvs. — I  think  it 
is  veiy  donbtfol  whetiMr  you  will  get  a  machine 
for  tlie'purpesa  you  want,  and  tharafone  f orwaBd< 
the  following  sketch,  which,  I  have  not  the  least 
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doubt^  willtput  you' right.  A  A  i»a'battaa*6io;  by 
3in.,  14ft.  long,  ora>deal  9ia.  bySin.  if 'yon.  like 'it 
better ;  but  I  think  the  first  stroag  enough  if  belted 
to  three  uprights  in  the  ground,  the  top  jaeked  up 
true.  Do  not  touch  the  other  part^  aa  it  will  be 
mora  likely  to  cast;  At  B  B  era  two  tenons^  B* 
for  cone  chuck  or  headstoek,  B"  for  guide  for  drill'; 
0'(r,  horns  joggled  into  the  side,  2<n.  wide  fin., 
thick,  of  ash,  baeeh,  or  oak,  0  to  hold  the  other 
ooneeknck;  these  -conei  head,  and  cbuok — should 
be  made  of  hornbeam  beesh.  A  good  hard  piece  of' 
mahogany  will  do  l^in.  or  2in.  thick.  In  these 
bore  a  conical  hole  at  about  an  angle  of  Sb".  Hie 
position  of  horns  is  shown  at  D  C" ;  carry  tbe  other 
guid»*plate,  Q,  thus,  and  the  end  may  be  ^in.  or 
fin.  thick,  with  an  iron  plate  screwed  upon  with 
a  mortise  through  iin<  by  \'m.  foil ;  tbe  first  guide 
near  the  chuck  should  be  about  Sin.  from  it,  tha 
other,  H,  at  the  extrame  end.  When  you  have 
bored  as  far  as  you  can  get,  remove  the  end  one ; 
the  headstock  and  guide  at  the  end  aro  put  upon  a 
tenon,  the  same  as  a  bedstead,  with  a  nut  let  into 
a  mortise,  and  a  bolt  and  plata  through.  Soak 
your  chucks  either  in  linseed,  or,  what  is  better, 
put  a  warm  iron  over  them  with  some  paraffin  wax, 
and  lubricate  ends  with  soft  soap  and  pow- 
dered French  chalk  made  into  a  paste.  Your 
bars  being  squaro  and  straight,  make  the- angles 
(see  1)  with  a  chisel  to  fit  oones  as  near  as  you  can ; 
put  pulley  upon  square,  J  being  a  pulley  the  sixe 
you  reqaire,  with  a  square  hole  in  it,  and  hooped 
at  each  end.  K  is  two  pieces  of  wood  Uin.  wide 
and  Sin.  long,  with  two  5-16  uuts  and  bolts  to  hold 
the  drill  with  to  push  it  into  the  work,  and  puUout 
for  clearance,  to  be  us«d  at  first  between  C"  and  H'« 
liet  your  drill  be  1ft  longer  than  your  job,  or 
more  if  necessary.  When  you  have  jacked  up 
your  battens  true,  strike  a  line  and  msLka  it  deep 
from  end  to  end  thronf^h  the  centre  to  set  your 
other  fittings  to,  and  make  all  square  and  lineable. 
When  boring,  do  not  be  too  gre«>dy,  and  dear  very 
frequent,  for  you  mu«t  have  a  bit  strong  enough  to 
stand  the  twist,  and  therefore  but  little  clearance. 
Tour  tool  must  be  sharp,  but  not  too  proud,  or  it 
will  pull  itself  in,  and  it  will  take  you  all  your  time 
to  get  it  onf-,  unless  you  split  your  job.— Jack  of 
AixTbadm. 

[472Q2  ]-l[Eildaw  on  Vlnea.— Will  Mr.  Albert 
Smith  kiudly  nay  hew  *'  p«rm«Bganate-of  potas- 
friam '*  is  u>  be  appUrd  to  vines?  *'Nemo*«** 
Ian  I  have  tried,  but  it  has  faded  with  me.- 
have  jutt  met  with  a  person  who  has 
treated  hi«  vines  much  the  same  way  as  that 
recommended  by  *'W.    B.  L."  (leaving  out  thai 


mannring  and  slabs  of  glass  with  sulphur),  and 
this  year  he  is  quite  free  f mm  the  pe»t.  I  shall 
therefore  adopt  '*  W.  B.  L.*s*'  advice,  and  prapaca 
the  vines  as  he  describee  for  next  season.  Thanks 
to  all  three  for  tht-ir  kind  roplisi  to  my  quary. — 

AXATEXTB  GaROXKEB. 

[47868  }-Wktoh  OyiiBder.^Mf  instmotioii* 
to  **Hall"  forpattmginaeylhiderplugaregemdfia, 
aad,  as  far  ar  tha  working  part  is  eonoerned,  thts* 
method  is  quite  as  sacisfaoCory  aa  tutning  them 
in ;  ia  fact,  in  soma  instances  it  is  superior.  At 
any  rata,  aa  far  as  an  amateur  is  eonoerned,  I  wttl^ 
undertake  to  sej  that  he  would  be- more  likely  ta 
suoeaed  with  tha  file  than  with  the  gra^wr.  The 
following  are  full  instmetinfns  for  potting  in  a 
cylinder  plug  with  tha  file :  —First  reraov«  old  plngi 
shown  Fig.  1.   A  is  tha  pnaeh,  B  hi  tha  plug,  O  is 


rusJ 


stake,  D  is  cylinder;  you  see  that  the  hole  instske 
is  slightly  chamfered  at  top  on  which  the  cylinder 
rests,  while  the  plug  hss  a  free'  passage  right 
through  theetake.  Fi(r.  2  is  tbe  punch  (A,  Fig.  1) 
and  is  abentrtheaiae.  Now  make  the  plug  :  take  a 
piece  of  steal  wita-  (a>  pivot  drill  if  you  have  one 
large  enough)  about  the  temper  of  a  pivot-drill, 
put  a  ferrule  on  one  end  and  a  small  piece  of  brass 
rose  on  the  other,  take  your  graver  and  torn  the 
face  of  brass  losa 4i ue  tliir ie  easy ^  aad  then  you 
have  Fiti>  3;  but  belore«you  f  aeethe  roaa  you  make 
two  true^emall  oeBtretas  f olio  <vs : —place  the  piece 
of  steel  wire  in  the  turns  and  file  a  piece  off  each 
end  with  a  3-sqoara  tile.  As  the  file  cuts  through  it 
will  find  its  own  centre;  now  file  down  the  end 
outside  the  rose  to  half  tha  siaaof  plug  reqoired— 
this  is  to  ba  done  io  the  turns ;  now  remova  xosa 
and  file  down  body  of  plug^ie.,  where  the-nsa* 
came  off,  until  it  esitara  mto  tha  oyliader,  aaskawn 
Fig.  4 ;  now  mark  it  where  shoim  by  the  airow» 
Heplaoa  aad  out  part  of  the  way  through,  witk  a 
file;  nowmeasoNi  laegthrof  naw*plug  by  tha-okl 
and' out  off  ead^  not  slMWter ;  of  ooniaa,  allow  for 
pivot,  now*  break  off  new  plug^  put  it  in  thermouth. 
of  cylinder,  and  drive  innew  plag.  tha  same  way 
as  you -drove  out  the  old,  only  usiag  a  smaller  hola 
in  the  shake.  Now  make  a  hole  ia  thr  end  of  a 
pieoe  of  brass  plata<  Fig.  6,  of  soffident  thickneia- 
to  allow  for  lensth  of  root,  now  place  it  in  tha 
tarns,  as  shown  Fig.  6,  and  file  down  pivot ;  priisk 
and  round  off  in  the  usual  way;  Fig.  6 :  A  is  ferrule, 
B  body  of  cylinder.  Fig.  5 ;  D  end  of  root  in- 
tended for  pivot,  E  pieoe  of  turns,  F  guide-sorew 
for  file ;  place  the  file  on  D,  let  the  side  rest  against 
C,  and  that  will  give  you  the  right  length  for 
pivot— AFnoow  WoEBicair. 

[47386.J— Blveting  Shipa'  Kelaona.— If  A. 
Butt  will  get  the  Marine  Engineer  for  July,  he  will 
find  an  illustration  showing  about  ten  different 
applications  of  machine  riveting  to  shipbuilding. — 
London  Btvbb. 

[47387.]— To  <<Aldabaraii."^Tt  ie  noi  overy 
telescope  that  wtU  raise  a  spuiious  diss  upon  a  star* 
neither  is  every  ooodition  of  tbe  atmo«phara 
favonrablev  and  still  lesa  .could levery  amateur  ap* 
preaiate  euoh  a  disc  if  raisedt  Il*ys  or  wings  do 
not  necessarily  prove  a  telescope  to  ba  worthless, 
since  they  may  be  caused  by  a. field -lens  sailed  by 
tbe  fingers,  or  by  any  of  the  leuses  being  out  of 
squsro  to  tha  axis  of>  the  tube.  An  apparently 
sharp  definition  of  bright  objects,  snoh  as  solar  or 
lunar  detail;  provearaolhing  more  than  that  aa  as- 
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oeu  of  liffbt  oTorpowen  such  defects,  and  render 
them  difficult  to  detect.  At  it  Appears  yonr  cor- 
respondent has  separated  the  lenses  of  his  object- 
glass,  it  s  vwj  poisible  that  he  ma^  not  have  re- 
placed them  m  their  origiDal  position,  which,  in 
lenses  of  the  size  he  mentions,  is  often  a  yery  im- 
portant item.  If  there  is  no  mark  at  the  edges  to 
guide  him,  I  should  advise  him  first  to  make  a 
pencil  hoe  showing  a  certain  position,  and  to 
gradually  turn  the  crown  'lens  until  a  bettor  defi- 
nition of  blight  points  is  attained.  A  permanent 
ink  mark  can  then  be  made  for  future  guidance. 
I  have  more  than  once  tried  to  improTe  faulty 
object-glasses  by  oementiog,  though  I  oanoot  say 
I  haTe  ever  been  very  successful,  at  least  I  have 
never  noticed  any  difference.  A  little  light  would 
be  gained,  but  that  would  probably  be  aU.  Still,  if 
all  other  means  fail,  there  would  be  no  harm  in 
trying.— Aldbbaban. 

r47434.]-Xrfitlie.— In  answer  to  •*  Miner,"  if  he 
will  be  kind  enough  to  state  more  clearly  what  he 
really  desires  to  know,  I  shall  be  glad  to  render 
what  information  he  reouires.  I  must  plead  ignor- 
aaoe  in  not  kno^og  what  is  required  to  Babbitt 
mandrel-bars.— J.  U.  Eyans. 

[47436.]— Steam  Pipe. — ^To  cut  steam-piping 
the  standard  pitch  for  any  slse  is  eleven  threads  to 
the  inch.— W.  Bbadshaw,  Derby. 

[47456.]- Oanvaa  Boat  Making.— The  keel 
shoiUd  be  of  elm  or  oak.  '2in.  by  2in.  For  a  canvss 
boat  there  should  be,  instead  of  planking,  six  or 
eight  stringers  on  each  side  (of  oak,  elm,  or  larch, 
}in.  brodd,  by  iin.  thick),  running  in  a  fore  and 
aft  direction.  A  gubw«le  of  oak  or  ash,  l^in.  by 
lin.,  should  be  fitted  to  the  top  of  the  boat,  and 
fastened  to  the  stem  post.  &o.  The  ribs  should  be 
Jin.  wide  and  3-16in.  thick,  of  ash,  and  placed 
every  6in.  The  rilM  of  some  canvas  boats  are  made 
out  of  ho^p-wood.  such  as  can  be  got  off  casks 
and  butter  tubs.  A  f«w  yards  of  new  stout  sail- 
cloth would  do  for  the  skin  of  the  proposed  boat ; 
and  one  of  the  following  receipts  for  waterproofing 
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fiom  **Tacht  and  Boat  Sailing"  (Mr.  D  Kemp), 
would  make  her  quite  water-tight :  **  Boil  12os  of 
beeowax  in  1  gaJlon  of  oil  for  two  hours ;  p»int 
the  cloth  with  this  mixture  twice  or  thrice.  If 
black  is  required,  add  the  necessary  quantity  of 
black  for  the  second  and  third  coats.'^  The  fol- 
lowing plan  i«  recommended  in  America :— **  To 
waterproof  cottfin -drilling,  boil  a  mixture  of  6oz. 
hard  yellow  soap,  i  pint  vater,  ^Ib.  patent  driers, 
51b.  boilf  d  linseed  o*l.*'  If  L.  Nelson  wishes  it, 
and  will  advertiie  his  address,  I  could  supply  him 
with  more  information  aud  particulars  of  one  or 
two  other  canvas  boats,  &o.— Nbxo. 

[47463  ]  —  Change  Wheels  for  Screw- 
0attln8>.—I  would  advise  **  Try  Again"  to  pur- 
chase oud  of  C<ilvert*s  Almanacs.  Tbere  is  a  list  of 
change- wheels  in  every  year,  and  they  are  only 
4d.  each  at  any  bookseller*s.— W.  Bradshaw, 
Derby. 

[47463.]— Change  Wheels  for  Screw- Oat- 
tlAff. — Suppose  we  requiie  t*»  cut  a  screw  24  to  the 
inch,  the  ie«tding  screw  having  4  thieids  to  the 
inch,  we  proceed  in  this  way.  Now,  it  is  quite 
evident  that  the  lathe* spindle  must  revolve  24 
times,  while  the  Uading  screw  revolves  four  times ; 
we  then  multiply  these  numbers  by  5,  to  make 
them  C4)rrespoDa  with  the  wheels  usually  in  stock  ; 
therefore,  a  wheel  of  20  on  the  la« he-spindle,  and 
a  wheel  of  120  on  the  screw,  would  cut  24  to  the 
inch ;  but  as  these  wheels  would  be  too  far  apart 
to  ^ear,  we  must  m»ke  use  of  the  stud  to  gear  up ; 
•0  if  we  pat  a  wheel  of  20  on  the  lathe -spindle,  and 
one  of  120  on  th«*  stud,  then  on  the  same  a  wheel  of 
80,  and  Nni>th«r  of  80  on  the  Ut he-screw,  we  have 
a  train  that  would  out  the  required  pitch.  Now. 
as  the  i»htel»  all  inorf  ase  by  5,  we  have  not  two  of 
to  tetth   ei^ch ;   thetefote,  we  must  select  some 


others.    To  do  this,  arrange  the  wheels  thus : — 

QA  OA 

/^  '^y.  To  keep  these  relations  correot,  what- 
120     bO  *^  ' 

ever  number  one  of  the  upper  or  driving  wheels  is 
divided  by,  one  of  the  lower  or  driven  wheels  must 
be  divided  by  the  same :  therefore,  let  us  divide  by 

on    on 
4,  and  we  have  a  train  thus-  tr   *^,  which  will  not 

do,  because  we  have  two  wheels  of  20  teeth  each. 
If  we  now  multiply  by  5,  we  obtain  the  required 

train,  thus— ,^  — .  The  wheel  of  20  teeth  drives 

^  150    »0 

one  of  160  on  the  stud,  and  on  the  same  stud  a 
wheel  of  100  driving  one  of  80  on  the  lathe-screw. 
~Tho8.  J.  O*C0Nir0B,  Dnndalk,  Ireland. 

[47468.]— Tranait  of  Venus. -There  is  pro- 
bably no  better  place  than  Jamaica  to  get  a  good 
view  of  the  trannit  from  ingress  to  egreu.  The 
times  given  in  Nature  for  a  spot  in  the  Blue 
Mountains,  long.  77*  30'  W.,  lat.  18«»  6*  N.,  are 
Dec.  6,  local  M.T.  First  external  contact,  8h.  62m. 
37s.  a.m. ;  sun's  altitude,  30*^  16'.  Last  external 
contact,  3h.  Om.  22*.  p.m. ;  sun's  altitude,  28^  29^. 
The  Bermudas  are  also  a  suitable  locality,  and  will 
form  a  nice  holiday  resort  for  the  winter  months. 
-J.  B.  H. 

[47470.]— Watch  Bepairlng.— Bead  my  reply 
to^*  Q.  K.,  Stockton."— A  Fbllow  Workman. 

[47471.]— Watch  Bepairlnff.— Ton  cannot  do 
either  without  a  mandrel.  I  |$ave  instructions  for 
making  one  a  few  weeks  affo.  My  next  article  will 
be  on  jewelling.— A  Fsllow  Wobeman. 

[47474.]— Aatro.-Byepieoe.  —  "To  Aldk- 
BA&AK."— The  ring  aometimes  seen  inside  a  tele- 
scope-tube is  only  a  shadowy  reproduction  of  the 
object-^lass,  ani  is  caused  by  a  mutual  reflection 
from  itsmner  concave  surf  aces,  refracted  to  a  smaller 
diameter.  A  more  striking  effect  is  often  pro- 
duced b^  the  double  sets  of  lantern  lenses,  when 
the  illusion  is  occasionally  so  complete  as  to  lend 
one  to  imagine  another  set  of  lenses  suspended  in 
mid  air.  A  still  more  remarkable  effect  is  when  a 
bright  image  u  reflected  by  a  concavo-convex  or 
meniscus  lent,  the  convex  side  being  used  as  the 
reflecting  surface.  In  this  case  both  the  surfaces 
exposed  to  the  light  are  convex,  from  which  it 
might  have  been  supposed  the  incident  rays  would 
havtt  been  scattered  rather  than  concentrated  as 
they  are  to  a  sharp  focus.  Perhaps  our  valued 
contributor,  '*  Orderio  Vitalj'*  will  kindly  explain 
the  phenomenon.  The  nominal  power  of  a  tele- 
scope is  calculated  from  the  solar  focus  of  its 
object-glass,  though  its  actual  power  must  vary 
according  to  the  angle  of  the  entering  rays,  or,  in 
other  words,  in  proportion  to  the  distance  of  the 
object  viewed.  The  closer  the  object  the  more 
divergent  will  be  the  rays.  This  will  result  in  a 
longer  focus  and  a  larger  image ;  hence,  if  the 
focua  of  a  gas-flame  be  4lin.  and  the  eyepiece 
equal  to  a  single  lens  of  lin.  focus,  the  power 
would  be  41,  whereas  celestial  objects  might,  with 
the  same  telescope,  be  increased  to  30  diameters 
only.— Aldebaban. 

[47477.] -Wavea.— Mr.  White's  "Manual  of 
Naval  Architecture"  has  an  article  on  waves 
which  mi^ht  perhaps  be  of  use  to  **  The  Sea."  The 
foUowins  IS  taken  from  "  Tachtand  Boat  Sailing  " 
(Mr.  D.  Kemp)  :—'*  Captain  Multer,  of  the  French 
Navy,  measured  a  wave  in  the  North  Atlantic 
2,720ft.,  or  half  a  mile  from  crest  to  crest ;  and  Sir 
James  Ooss,  one  1,920ft  long.  lu  the  Bay  of 
Biscay,  where  the  sea  is  usually  turbulent,  waves 

have  been  seen  1.30Uft.  in  length Dr. 

Scoresby  measured  some  Atlantic  storm  waves  with 
lengths  of  600ft.  to  600ft.  ....  Professor 
B*nkine,  in  his  work  on  "Naval  Architecture," 
speaks  of  waves  on  rocky  coasts  ruiugto  150ft, 
and  waves  have  been  known  to  fly  over  the  Eddy- 
stone  Lighthouse.  However,  the  greatest  heights 
of  deep-sea  waves  measurtd  by  Dr.  Sooresby,  and 
other  accurate  observers,  have  been  48ft. ;  but  it  is 
rare  to  find  waves  exceeding  30ft  in  heiMht  Or- 
dinary storm- waves,  such  as  met  with  in  the 
Atlantic  of  about  200ft  in  length,  have  a  height  of 
about  one- twentieth  of  their  length ;  but  the  ratio 
becomes  lower  as  the  length  of  the  waves  increase, 
and  waves  of  1,000ft.  in  length  have  been  observed 
with  a  height  of  10ft.  On  the  other  hand,  waves 
of  600ft.  in  length,  have  been  observed  of  unusual 
steepness,  and  with  a  height  of  one-eighth  of  their 

lengths Tbe    speed    of    waves   is 

generally  proportional  to  thuir  length.  Thus  a 
wave  of  20rt.  long  will  travel  6  miles  per  hour,  and 
one  50rt.  long,  9  miles ;  120ft,  15  miles ;  200ft ,  19 
miles;  400rt  27  miles;  OcOft  32  mUes;  1,000ft, 
42  miles."— Neho. 

[47488.]— Indigeation.— I  am  no  doctor,  but  I 
can  help  you.  Tuur  diet  is  not  nouribhing  enough. 
Abstaining  from  food  will  not  cure  indigestion 
Tea  is  vrry  injurious.  A  friend  of  mine  suffered 
wretchedly  frum  indigestion,  but  owing  to  the  fol- 
lowing treatment  is  now  completely  cured.  For 
three  months  this  diet  was  persevered  in  without 
any  change.  Dinner  and  supper :  the  lean  middle 
of  a  gnllril  muttou  chop,  juicy,  and  rather  under- 
done ;  bread ;  one  tablespoonf  ul  of  pale  brandy  in 


two  of  warm  water.  Breakfast  and  tea-ttme :  He 
tea  or  coffee,  but  a  small  cup  of  cocoa,  made  irtth 
milx,  and  bread  and  butter  or  toast— if  toast,  sithsr 
drjF  or  buttered  oold.  After  three  months,  this 
strictness  was  a  little  relaxed  in  favour  of  light 
milk  puddings,  eggs,  boiled  ohioken,  &o.  Yoa 
should  give  up  tea,  ooffee,  sugar,  and  bter.  Sugar 
causes  much  acidity  ef  the  stomach.— J.  £.  A.. 

[47490.1-  Looo.  Bovine  with  Broken  Crank- 
Shaft.- You  pack  the  driving-wheels  undsrths 
boxes  on  the  stays  or  keeps,  whichever  youotll 
them  at  your  shop,  which  lifts  them  clear  of  the  rsil 
and  then  you  back  on  the  top  of  the  leading  wai 
trailing  boxes.— W.  Bbadbhaw,  Derby. 

[47498  ]— Indiffestlon.— Tea  if  moat  injanoui 
to  a  weak  stomach,  as  well  as  the  nervous  sistesB. 
Cocoa-nibs,  boiled  for  about  five  houri,  taken  with 
milk,  I  find  from  experience  the  best  stomachio. 
Mext  to  it,  Schweitzer's  cocoatina  can  be  made  in  a 
moment  with  boiling  water;  and  in  violent  utomadi 
attacks,  where  aolids  give  pain,  it  is  suifldantly 
sustaining,  if  taken  frequentlv.  I  find  sleep  and 
all  wondeirfully  improved  smoe  leaving  off  tea. 
The  coooa  can  be  varied  with  coffee  and  milk  in 
the  morning,  for  instance^  if  it  agrees.  Tidman's 
Sea* salt  in  the  bath  is  very  invigorating.— 
C.  M.  IT. 

[47501.] -Olook- Wheel  Oattln^  Bngine.- 
Wbat  is  tiie  reason  a  circular  cutter  will  not  answer 
if  passed  through  at  right  angles  with  the  plane  of 
the  wheel  ?  It  will  cut  them  true,  and  finish  them 
off.  A  snapping  machine  or  punch  will  not  make 
a  job  of  them ;  a  slotting  machine  is  out  of  ths 
question,  and  where  are  you  going  to  get,  or  how 
make,  a  filing  machine  with  file,  whoei  section  is 
what  is  required— i.e.,  shape  of  tooth?— Jack  or 
At.t.  Tbadbs. 

[47302.]— Transparent  Photographs.—!^ 
pructss  which  the  querist  describes  as  a  **secnt,*' 
and  having  been  **  recently  introduced,**  has  been 
well  known  among  photographers  for  a  number  of 
years.  In  ths  first  place,  two  unmounted  photo- 
graphs of  the  subject  to  be  operated  upon  must  be 
procured.  One  of  them  is  then  rendered  trans* 
paxrnt  with  a  mixture  of  castor-oil  and  oil  [not 
spirit)  of  turpentine,  in  equal  parts ;  this  is  rabbed 
into  the  back  of  the  photo  three  or  four  times  a 
day,  for  three  days ;  at  the  end  of  that  time  it  will 
be  sufficiently  translucent  The  next  step  is  ths 
colouring.  The  transparent  one  mast  be  colouied 
very  finely,  putting  in  as  much  detail  as  possible  ; 
the  other  photo,  is  to  be  coloured  very  strongly, 
without  any  detail.  Now  take  some  hot  mdttsd 
white  wax,  and  dip  the  transparent  photo  in  it ; 
then  take  it  out  and  prets  it  against  the  previous^ 
cleaned  glass,  holding  both  over  a  hot  stove.  Tbis 
must  be  done  very  carefully,  or  failure  will  be  ths 
result  It  is  best  to  commence  at  the  comer,  and 
work  gradually  over  the  whole  surface.  A  pad  of 
cotton  wool,  covered  with  chamois  leather  is  bsst 
to  do  this  with ;  if  anv  bubbles  appear  it  must  bs 
pulled  back,  and  a  fresh  attempt  made.  When 
this  is  satisfactorily  accomplished,  it  is  allowed  to 
oool ;  when  oold,  the  opaque  photo,  is  placed  at 
the  back  of  it,  so  as  to  register  in  the  aame  place, 
and  be  seen  through  it ;  a  piece  of  gummed  papsr 
is  then  passed  round  the  edge,  and  the  process  ii 
complete.  I  should  advise  the  querist  not  to  coss- 
menoe  with  ooncave  glasses,  but  try  with  flat  ones, 
as  it  is  very  difficult  to  make  the  photo,  adhsn 
to  the  glass  without  air- bubbles ;  but  patience  sod 
practice   will  soon  overcome  that  difficulty.— €. 

HUFFELL. 

[47602  ]  —  Transparent  Photographs.  —  I 
should  thmk  it  scarcely  worth  while  to  pay  tn 
guineas  for  the  secret  of  making  the  paata  with 
which  to  fix  the  photographs  to  the  ooncave  glsM 
when  it  can  be  bought  for  a  shilling  a  bottle.  BtI* 
dently  **  Greenhorn  '*  does  not  live  near  London,  or 
he  would  know  how  general  this  so-called  art  hsi 
become,  and  huw  easy  it  is  to  obtain  materials  snd 
instructions.  I  tried  to  find  out  for  myself  how  to 
get  the  photo  without  mark  or  air  bubble  on  ths 

flass.  wasting  much  time  and  many  photos— thta 
took  a  OS.  lesson,  which  taught  me  all  I  waatsd 
to  know.  Materials,  with  papers  of  instruclioasi 
can  be  got  in  London  at  a  moderate  price ;  but  I  sss 
it  is  against  the  Editor's  rules  to  print  anv  sneh 
addresses,  so  I  can  only  advise  qutsriat  to  find  est 
for  himself,  and  to  avoid  any  protHsaional  whops- 
teods  to  hold  a  valuable  secret  Materials  reqttUsd 
are  paste  with  which  to  fix  the  photo  to  the  glasi, 
parchment  paper,  a  piece  of  wood  called  an  extzae- 
tor,  by  means  of  which,  having  plaoed  a  piece  of 
parchment  paper  over  the  photo,  yoa  extrsflt  ss 
much  of  tbe  paste  as  possible,  oonimencing  from  ths 
centre  and  woiking  cAefuUy  and  slowly  toward! 
the  edge  of  the  glass,  lootmg  constantly  on  ths 
right  side  to  see  that  you  are  getting  all  air  hubbhi 
out ;  fine  sand-  paper  to  remove  as  much  hm  po**^ 
of  the  pHper  from  the  back  of  tbe  photo ;  a  caksOl 
wax,  sold  on  pu'-pose,  which  is  m«de  hot,  aBdi> 
which  the  photo  muot  remain  an  boar,  and  ofdiaaiy 
oil  paints  for  painting.  There  i^  no  orca»ion  tsb^ 
the  specially  prepared  colours  which  the  pnrf^ 
aionals  try  to  persuide  you  to  do,  it  you  knotf  h^* 
to  use  the  others.— M  E,  F. 
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[47505.]— Hot- Air  Bnffine.—The  •impla  en- 
sine  described  in  No.  796,  p.  369.  will,  I  thoald 
tiiink,  luit  Mr.  Smith,  eepeoially  as  he  onW  wants 
to  work  a  blowpipe— that  is,  presumably,  a  bellows. 
— EsaiB. 

[47506.]— Oement  for  Knivac  in  Handles.— 
Blaok  loiin  and  a  Uttle  red  briokdaat.— W.  W.  W. 

[47506.]— Oenient  for  Knives  in  Handles.— 
There  is  nothing  better  than  amiztore  of  powdered 
rosin  and  bathbriok.— Essab. 

[47506.]— Oement  for  Knives  in  Handles.- 
Use  rosin  and  batbbriok,  both  finely  powdered, 
abont  equal  parts,  but  rather  more  of  the  rosin :  heat 
the  me^,  and  push  it  into  the  handle  into  which 
you  hare  preTionsly  Bhak«n  the  above  powder. 
A  few  minntes  will  harden  it  for  use.— H.  O'B. 

[47506.]— Oement  for  Knives  in  Handles.— 
FiU  the  socket  with  a  mixture  composed  of  equal 
parts  of  powdered  rosin  and  b&thbriok,  then  heat 
the  end  of  the  knife  and  thrust  it  into  its  socket  and 
allow  to  cooL  When  set  it  is  not  liable  to  become 
detached  by  putting  the  handles  in  hot  water.— C. 

HUFFSLL. 

r47506.1— Oement  for  Knives  in  Handles.— 
'* Mater"  will  fiud  the  foUowiog  answer  hiit  pur- 
pose well:— Fill  up  the  hole  in  handle  with  finely- 
powdered  shellac ;  make  that  part  of  the  knife 
whidi  fits  in  handle  sufficiently  hot  to  melt  the 
shellac,  then,  while  hot,  nlaoe  the  knife  firmly  in 
handle.  When  thoroughly  set,  scrape  off  the 
oTerflowing  shellac.  This  method,  which  is  very 
simple,  win  not  fail  to  give  satisfaction,  if  done  as 
I  luaye  described.  I  have  fastened  knives  in 
handles  in  this  way,  and  have  found  them  last  for 
years.— G.  Pbteb. 

[47506.1— Cement  for  Knives  in  Handles.— 
'*  Mater  *^  will  fiud  the  following  good :  —Powdered 
rosin  4,  briokdu<?t  1,  beeswax  1.  Fill  the  handles 
with  the  above  mixture,  and  having  made  the 
tang  of  blade  nearly  hot,  plooge  into  handle,  and 
keep  it  upright  till  oool.  This  plan  will  last  for 
yean,  if  the  knives  are  not  thrown  into  hot  water 
when  dirty,  as  i»  usually  the  case,  loosening  the 
blades,  and  cracking  and  discolouring  the  Ivory 
handles.  If  the  blades  only  were  wiped  with  a 
wet  doth  previous  to  cleaning,  instead  of  being 
thrown  anyhow  into  boiling  water,  knives  would 
no  doubt  last  three  times  as  long.— Apb. 

[47506.]— Oement  for  Knives  in  Handles  — 
The  best  cement  that  can  be  used  is  shellac,  well 
crushed,  and  mixed  with  about  an  equal  proportion 
(or  less)  of  bathbriok-dust.  Soraoe  out  of  the  socket 
in  the  handle  any  loose  material  or  dirt.  Scrape 
also  the  <*tang^'  of  the  knife-blade.  FUl  the 
socket  with  the  above-mentioned  mixture.  Then 
heat  the  tang  (not  red-hot)  in  a  gas  flame,  and  run 
it  gently,  firmly,  and  quickly  into  the  socket, 
**  working'*  it  a  little  to  make  set  in  a  good  posi- 
tion. You  can  plunge  it  into  cold  water  to  insure 
the  cement  bemg  hard.  Shellac  is  superior  to 
common  rosin  for  this  purpose.— Mubavo. 

[47508.1— Weight  of  GHLrder.— You  may  make 
the  models  of  any  materials  you  please,  and  com- 
pare the  strength  of  various  oombinattons,  taking 
oare,  of  course,  that  the  several  models  are  made 
under  equal  oonditions.  The  question  of  the  best 
form  of  girder,  box,  and  plate  was  very  fully  ex- 
perimented upon  before  the  Britannia  bridge  over 
the  Menai  Straits  was  erected,  many  years  ago, 
«ttd  the  results  may  be  found  in  Fairbaim*s 
*'  Applioation  of  Iron  to  Bailding  Purposes,*'  and 
other  works.— DiTTOir. 

[47510.]-Oistem.— I  have  not  ^one  into  the 
details  of  afE-or,  but  premises  covering  about  the 
tame  area,  found  for  years  a  cistern  in  the  ground, 
built  of  bricks  and  lined  with  oement,  Sft.  deep, 
8ft.  long,  and  5ft.  wide,  was  all  that  they  required. 
Jack  of  All  Tbadbs. 

[47513.1— Water  FUter— Agood  deal  would 
depend  on  the  position  of  the  filter ;  but  at  least 
an  '*  Enquirer  "  will  not  depend  on  charcoal  alone 
to  take  out  the  lime  and  iron.  As  much  as  possible 
ought  to  be  caught  by  hair,  felt,  or  woollen  screens. 
Thus,  suppose  it  possible  to  arrange  an  inclined 
trough,  the  filtering  materials  would  be  arranged 
as  diaphragms  slidmg  in  grooves  in  the  sides.  The 
water  would  first  reach  the  screem,  and  lose  its 
mud,  Ac,  and  would  then  pass  the  charcoal,  which 
might  be  solid  slabs  or  fragments  packed  between 
wirework.— Nuir.  Dob. 

[47515.]— Dry  OoUodion.— Sensitise  and  pre- 
pare the  plate  as  for  wet  process,  wash  in  distilled 
water,  and  drv  in  the  dark;  when  dry,  pour 
ontformly  over  the  plate  a  two*grain  solution  of 
pyro^allto  acid.  If  the  plate  turn  brown,  more 
washmg  fai  distilled  water  will  be  neoessary ;  these 
plates  are  not  so  sensitive  as  when  wet— Nbboo. 

[47515.1— Dry  OoUodion.— There  are  several 
preservatives  for  collodion  plates,  but  I  will  sive 
the  querist  the  one  I  am  best  acquainted  with.  The 
plate  is  ooated  and  sensitised  ia  the  usual  manner. 
On  ooBdng  out  of  the  silver  bath  it  is  thoroughly 
washed  with  distilled  water,  and  the  following 
solatioo  is  applied— Coffee,  lor. ;  hot  water,  loa. ; 


let  stand  till  cold,  and  filter.  The  first  applieation 
must  be  poured  away,  but  after,  the  solution  may 
be  returned  to  the  bottle.  When  the  film  has  been 
thoroughly  permeated  with  it,  it  is  reared  upto 
drain  and  dir.  When  dry  it  is  ready  for  use.  The 
exposure  I  have  koown  to  be  as  long  as  a  quarter 
of  an  hour  on  a  dull  day.  Before  developing,  the 
plate  is  well  wash^.  Develop  in  a  flat  dish  with 
the  ordinary  iron  developer,  or  else  it  is  liable  to 
stain.  But  the  qaerist  may  take  my  word  for  it 
that  after  years  of  experience  I  have  found  nothing 
to  equal  gelatine  emulsion. — C.  Huffbll. 

J47524.1— Aoetio  Aoid.— The  sp.  gr.  of  acetic 
d  at  15«  is  1*0553.  If  water  be  added  the  sp. 
gr.  rises  at  fbrst,  until  a  liquid  is  obtained  contain- 
ing 70  per  cent,  of  the  pure  add.  On  a  further 
addition  of  water  the  sp.  gr.  remains  unaltered,  so 
that  the  aqueous  add  containing  76*5  to  80  per 
cent,  possesses  the  same  sp.  gr.— viz.,  according  to 
Boscoe,  10754  at  15 '5\  The  sp.  gr.  then  diminishes, 
so  tbat  the  add  containing  43  per  oent.  has  at  15^ 
the  same  sp.  gr.  as  the  anhydrous  aoid.  Hence  it 
follows  that  the  concentration  of  the  squeous  add 
cannot  be  determined  (as  that  of  alcohol  can  be) 
by  the  sp.  gravity,  but  you  must  triturate  with  an 
alkali.— Oazus. 

[47524.]— Aoetio  Aoid.— The  following  is  an 
extract  from  Oudemann's  table  of  the  strength  of 
acetic  acid,  corresponding  to  its  spedfio  gravity. 
The  entire  table  is  given  in  *'Ba>lej*0  Chemist's 
Pocket  Book,"  published  by  Spon,  price  3s.  6d.  :— 


CtH«Ot  Sp.  Gr. 

Per  cent.  60°  F. 

1     1*0007 

2    10022 

3    1-0037 

4    10052 

5    10067 

6    10083 

7    10098 

8    10113 

9    1*0127 

10    1-0142 

15     10214 

20     10284 

25    10350 

30    10412 


C,H40,  Sp.  Gr. 

Per  cent.  60'  F. 

35  1*0470 

40  10523 

46  10571 

50  1*0615 

56  10663 

60  10685 

65  1*0712 

70  1*0733 

75  10746 

80  10748 

85  1*0789 

90  10713 

95  10660 

100  10653 


If  ** Phosphorus'*  has  a  spedfio  gravity  apparatus 
of  Bufftdent  nicety,  he  may  determine  the  strength 
of  his  solutions  from  this  table ;  but  the  usual  plan 
is  to  neutralise  the  add  with  a  standard  alkaline 
solution.  This  may  be  prepared  by  dissolving  one 
equivalent  in  grains — (viz.,  106gr.)  of  pure  dry 
carbonate  of  soda  in  10,000  grains  of  distilled 
water,  and  adding  from  a  Mohr's  burette  to  a 
measured  quantity  of  the  ada  liquor  until  it  fails 
to  redden  blue  htmus  paper.  When  the  add  is 
nearly  neutralised  it  should  be  heated  to  expel  the 
carbonic  add  which  has  been  absorbed  during 
the  operation^  and  the  addition  of  the  alkaline 
solution  cautiously  continued.  The  quantity  of 
the  latter  required  is  then  read  off  from  the  boratte, 
and  each  gram  measured  correspondiag  to  *0106gr. 
of  carbonate  ef  soda  will  represent  two  equivalents, 
or  -012  of  acetic  add  (CtH«Ot).  If  great  accuracy 
is  required,  it  will  be  necessary  previously  to 
estioiate  the  sulphuric  add,  which  is  present  in  all 
commerdal  acetic  add.  This  may  be  done  by  pe- 
dpitation,  in  a  measured  quantity,  with  banum 
chloride,  the  resulting  barium  sulphate  being  dried, 
ignited,  weighed,  and  calculated  into  HsSOi-  In 
making  the  alkalinity  estimation,  it  will  then  be 
necessary  to  first  add  enough  standard  alkali  to 
neutralise  the  previously  found  quantity  of  HfSOi. 
Further  particulars  if  required.— £.  S.  Beavbn. 

[47527.] —Kiorophone. — In  a  small  room  it  is 
nothing  out  of  the  common,  though  not  very  loud. 
— Neroo. 

[47628.]— Sowinff  Oonaere— This  is  an  in- 
accurate expresdon.  Letting  and  taking  in  con- 
acre is  when  a  farmer  lets,  at  a  rent,  a  small 
piece  of  gr»und  tilled  by  him,  and  ready  for 
manure,  to  a  poor  person  who  supplies  the  manure, 
and  plants,  or  aadsts  to  plant,  the  ground  (witii 
potatoes  generally),  and  takes  the  crop,  after 
which  the  land  reverts  to  the  farmer.  Legally 
there  is  no  tenancy,  but  the  practice  is  very 
common  in  Ireland.— J.  F.  E. 

[47528.]— Sowinff  Oonaore.— It  is  eustomary 
in  Ireland  to  let  out  fields  in  **  conacre  "  for  pota- 
toes or  other  crops,  i.e.,  the  farmer  holding  the 
field  gets  it  divided  into  quarter  acres,  and  these 
are  taken  for  the  crop  only  by  other  people,  who 
supply  the  labour  and  seed  themselves.  A  whole 
flela  let  for  one  crop  to  one  single  person  is  not, 
strictly  speaking,  let  in  **  conacre."  Generally 
speaking,  any  field  let  by  the  holder  to  another  for 
the  orop  only  is  let  in  **  conacre,"  and  this  letting 
by  conacre  is  not  conddered  in  law  as  a  breach  of 
the  usoal  covenant  againat  subletting,  introduced 
intoleasss.  **  Sowing  oonaore"  is  ute  action  of 
tbe person  who  plants  the  crop;  <* Letting"  or 
"Seating  oonaere"  is  the  act  of  theftemer  to  whom 
the  land  belongs.— C.  M.  W. 

[47530.]— Softening  Hard  Water.— Simply 
bou  and  expose  to  the  atmosphere ;  then  pour  off 


the  water  carefully  from  the  sediment,  as  the 
neutralised  lime,  when  freed  from  its  extra  quan- 
tity of  carbonic  add,  falls  to  tbe  bottom  of  its  own 
wdght.— Caxbb^. 

[47530.]— Hard  Water.— I  should  think  the 
best  method  of  softening  your  water  would  be  Dr. 
Clark's  process ;  allowing  lime  water  to  fiow  into 
the  water  to  be  softened,  when  the  lime  combines 
with  the  carbonic  add  which  is  in  solution,  forming 
chalk  which  is  predpitated,  together  with  the  chalk 
which  rendered  the  water  hard ;  the  predpitate 
sinks  to  the  bottom  and  the  clear  water  can  then  be 
drawn  off.— Giius. 

[47530.]— Softening  Hard  Water.  — If  the 
hardness  is  doe  to  carbonate  much  of  it  can  be 
taken  out  by  the  addition  of  cream  lime ;  that  b 
known  as  temporary  hardness.  If  it  is  permanent 
hardness,  due  to  the  presence  of  sulphates,  for 
instance,  it  would  be  necessary  to  know  the  exact 
nature  of  the  hardening  salts  before  a  remedy 
oould  be  suggested— if  then.  If  due  to  oaldo  or 
magnedc  sulphate,  washing  soda  will  soften  to  a 
certain  extent,  but  the  addition  of  that  might  ba 
objectionable.— Nttv.  Dob. 

[47535.1— L  B.  andS.O.  LooomotiTea.-<<The 
Terriers.'' — The  dass  of  6- coupled  taok^engine 
Mr.  Tratman  asks  about  are  known  as  **  Terriers." 
One  of  them  was  sent  to  the  Paris  Exhibition.  Full 
dimensions  were  given  in  back  vols.,  I  think  in 
1877,  but  I  have  not  time  to  hunt  them  out  in  my 
copies— all  unbound.  The  East  London  Bailway 
is  worked  by  the  L.  B.  and  S.C.  Co.,  consequently 
the  engines  belong  to  that  company,  and  were 
built  at  Brighton.  I  think  <*WappiDg,"  No.  71, 
is  one  of  the  first  built,  which  was  m  1872.  A  great 
many  were  built  in  1874  and  1875.— MuBAifO. 

[47513.]-  Hardening  Hammer  -  Faeea.— I 
would  suggest  that  probably  your  smith  has  faced 
your  hammers  with  ordinary  bltster-sted ;  this  will 
not  stand  to  strike  cast-steel  gads.  Have  them  faced 
with  double  sheer- steel,  and  cool  in  running  water ; 
never  mind  the  salt— J.  J.  A  ,  Literpool. 

[47543.1— Hardening  Hammer -Faoen.— See 
reply  473B3,  Hardening.  Bat  vou  need  not  use 
more  than  one  of  prusd^ite  p'>tash  to  6  or  8  of  salt, 
and  do  not  make  them  too  hot.  A  bright  cherry 
red  ought  to  be  sufficient,  but  you  cannot  depend 
upon  the  sted  you  get  for  your  jobs.— Jack  of 
AjllTbadbs. 

[47544.]  —  Bleotrioal  Xeaaurement.  —  To 
*«Ll.B.  A"— I  am  afraid  «* Student "  has  hardiv 
yet  grasped  my  last  answer.  First,  let  me  remark 
that  by  altering  the  resistance  in  a  circuit  of  a 
constant  batte^,  we  do  not  alter  the  E.M.F., 
which  depends  oxdy  on  the  materials  of  the  battery. 
To  take  the  case,  however,  which  **  Student "  men* 
tions,  let  us  first  get  a  deflection  of  10*  in  one 
drcnit;  now  we  know  that  this  means  so  manv 
amperes.  Now.  1  volt  gives  1  ampere  through 
1  ohm,  and  10  volts  give  1  ampere  through  10  ohms, 
and  n  volts  gi?e  1  ampere  through  n  ohms,  so  that 
even  if  we  get  tbe  same  deflection  in  another  circuit 
we  cannot  tell  what  the  E.M.F.  and  resistance  are, 
unless  we  are  sure  of  one,  when  we  can  find  the  other. 
The  current  is  merely  the  ratio  of  the  E.M.F.  to  the 
resistance ;  and  hence  tells  us  nothing  of  their  true 
magnitudes.  The  galvanometer  only  measures 
current;  hence  the  same  defi«ction  only  shows  that 
the  same  ratio  exists  in  each  case,  between  E.M.F. 
and  resistance,  and  tells  nothing  beyond  this.  I 
hope  I  have  made  this  dear ;  if  not,  do  not  feel 
afraid  to  ask  further  help.— LI.  B.  A. 

[47544.]— Bleotrioal  Xeaanrement.— *'  Stu- 
dent" is  a  little  confused.  Given  a  current  of 
so  many  volts,  ohms,  and  amperes,  that  is 
E  /  B  =  C ;  he  assumes  **  that  if  we  insert  a  gal- 
vanometer, W0  know  that  it  alters  the  resistance, 
and  alio  the  E  (E.M.F.)  in  proportion."  This 
knowledge  is  absurd  and  permcumsly  misleading, 
because  there  are  oases  where  E  varies,  as  R  is 
changed ;  but  the  variation  is  due  to  other  causea^ 
which  must  be  oonsidered  exceptiooaL  If  60  /  4  e  15 
amperes,  then  60/6  s  10  amperes,  and  for  a  right 
oomprehendon  of  the  law  of  Obm.  we  must  insist 
that  the  variation  of  B  has  no  t-ffeot  whatever  upon 
E.  All  laws  have  thdr  qnialifying  aspects,  and 
**  Student"  would  not  say  tbat  a  balloon  has  no 
weight  or  gravitation,  because  it  recedes  from  the 
earu.  We  may  imagine  the  force  or  potential  of  a 
oolnmn  of  water,  of  tmall  arM^  determining  a 
given  current,  through  a  given  resistance,  and  in 
that  case  the  potential  would  vary  in  the  ratio  of 
the  quantity  discharged,  or  of  the  dimimshed 
redstance.  This  is  qmte  true  of  electridty,  under 
analogous  conditions.  The  second  point  is  equally 
oonfu9ed,  because  60/4  a  15  amperes  Just  as 
120/8  s  15  empires.  To  think  that  the  ssme 
quantihr  of  current  munt  imply  **  tbe  same  E.M.F. 
and  resistance  "  only  shows  that  *  Student "  must 
be  very  young.— E(nJSonoiJ8. 

[475490— Bloater  Paste.— Is  usually  made 
from  red  herrings ;  it  can  be  made  from  anv  sdted 
herrings,  except  those  oily  midsummer  fisL  I  do 
not  know  that  there  is  any  special  way  of  taking 
out  the  bonea ;  but  if  expense  is  no  object,  it  would 
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be  ftdiMabla  to  take  ooly  the  baok  and  most  flethy 
iMiti  of  tbepidet,  leaving  ike  ribs  attachsd  to  <tii« 
MBliboDO.  PoaDd  «p  with  .a  Httlo  bay *>«alt  and 
cayenne  pepp^^r,  rab  ibrooxh  a  smve,  and  pot  up 
in  potiy  asdudiog  the  air. — Yajucoitth. 

(47661*]^^t-Poarri.— Dry  your  roae-leaveB, 
«piinkle  a  Utile  ealt  on  tbeai«  and  put  thtm  in  a 
eoifraed  jar  until  wanted  for  uw  TalMof  rote 
kavee  Aoa ,  dried  lavrader^floiMn  Soa.,  vanilla 
doves,  storaz,.aad  beoaotn,  all  bsoissd,  of  eaoh  I 
dsadim,  anberfrris  90gr.,  otto  af  rose  20  drops ; 

[47661.]— Pot- Ponrrl.— Prepare  your  rose-leayee 
is  tbe  loUoiviBg  w«y :— Sixead  them  oot  in  the  son 
or-in  a  warm  room  to  dry  them,  eprinkU  a  little 
•alt  on  them,  luid  put  them  in  a  jar,  in  which  they 
ate  to  be  kept  coTeied  np  till  wanted  for  use.  Take 
of  thrso  rote-leaves  4oz.,  dried  lavender  flowert 
8oz.,  Tanilla,  c)o«es,  storaz,  and  benzoin,  all 
bvniied,  of  each  1  diaohm.  ambergris  20gT.,  otto  of 
zoses  20  drops ;  mix.— J.  W.  Bovd. 

{47662.]- Kaat  Bftfe.- As  <«Pritz"  does  not 
say,  I  presume  it  is  to  stand  nndcr  cover.  Yon 
want  it  a  foot  from  the  gronndf  and  for  ooaveni- 
•eose  ol removal,  I  sboold  makaa fmme of  2in. by 
2in.  4itaff,  with  fonr  legs  a  foot  high,  separated 
from  the  safe.  The  ssfe  should  be  made  of  good 
vdlow  deal  Uin.  thiek,  lin.  top  and  bottom,  fin. 
back ;  1  shelf  in  the  middle,  to  be  in  two  pieces, 
so  tlM^  they  can  be  taken  out  to  bang  a  joint  of 
jDsat  up.  The  end  is  a  separate  frame  from  tbe 
iumit  but  a  return  bead  is  stuok  on  the  front  edge, 
and  half  a  doec n  2in.  brads  or  lath*sorevrs  put  in ; 
a  bsad  is  also  stuck  on  the  meetingetile  of  oae  door 
to  break  t^e  joint.  The  dooraandends  are  rabetted 
on  tiie  inside,  end  a  |in.  bead  wotked  on  the  out- 
side. Put  the  zinc  in,  and  brad  or  screw  a  ^in. 
bead  in  the  rabbet ;  the  top  and  bottom  to  P^ect 
)in.  all  round,  and  slightly  roonded  off.  When 
flnishsd,  stain,  size,  and  varnish  satin  wood.  I 
Mnd  sfcstches,  hoping  they  will  mt  you.    They 
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•re  |in.  to  the  foot,  front  aad  side  elevation,  with 
ehsets  of  peEfoaited  zine  where  shown.— H.  B.  C, 


147667. j-811de-Xnle.-If  «Kechan!ous"  wiU 
give  sundry  examples  of  such  calculations  as  he 
requires  to  sc^e  by  ilide-rule,  no  dou^t  many  of 
your  readers  will  gladly  furnish  the  information 
sought  by  means  of  the  **£•  M./'  or  on  application 
by  post.— Bttitesshaw. 


A  Small  loe-Vaohlne.— An  ice>machxne suit- 
able for  private  houses,  espedsUy  in  India  and  the 
colonies,  or  for  steamers,  ambulsnoet,  and  so  on, 
has  been  deviaed  by  M.  Baoul  Pictet  on  the  prin- 
ciple of  his  larger  machine.  It  is  cspable  of  pro- 
ducing 21b.  of  ioe  in  16  minutes,  or  about  101b.  per 
hour,  with  an  expenditure  of  less  than  aboise- 
power  of  energy.  It  oonsists  of  a  oompresiion 
pump  actuated  hy  the  motor  employed  to  yield  the 
IK>wer ;  a  freezer  suivounding  the  cylinder  of  the 
pump;  and  another  in  which  is  placed  the  vessels 
ocsitaining  the  walsr  to  be  f roaen.  These  parts 
are  all  grouped  into  a  machine  standing  about  4ft. 
high  and  18in.  sqaase.  The  prooess  is  as  follows : 
8uJphimo  aaby  dode  is  placed  in  the  ix^ezti  around 
tho  cylinder,  and  on  woikiag  the  pnmp  the  eivapeca- 
tion  absorbs  a  large  quant»iy  of  heat  froes  «  well 
of  glyoatine  constitotiag  the  freeaer  by  wfcioh  the 
waier  to  be  f  roaen  is  surrounded.  Theeulplmtic 
anhydride  is  carried  by  the  pomp  intoa  conoeDser, 
where  it  is  lj<|uefied,  and  in  the  act  yields  np  a 
oectain  auantny  of  heat.  The  condenser  is  kept 
oeol  by  tlte  ciroolatioa  of  water.— .giiytmsrMiy. 

Patents  in  1882.— The  number  of  applicatioBis 
for  patents  during  the  first  six  months  of  the  pre- 
sent year  amounted  to  3,102,  exhibiting  a  marked 
incrsase  ever  those  of  the  corretpondiug  period  in 
1881.  when  only  2,866  applicstious  were  recorded. 
Loaoon  furnished  776,  or  almost  (exactly  a  quarter 
of  the  whole,  397  csme  from  tbe  TTnited  States,  261 
from  France,  aud  260  iiom  Germaoy.  Tbe  number 
of  foreigners  who  te^k  the  protecliun  of  tbe  BogUah 

Stent  laws  is  itreatly  in  ezce»s  of  tbe  number  of 
iglishmen  who  take  out  f  reign  patents,  and  the 
ditproperticn  si'peais  to  be  gisduvU^  inor«a»iog. 
As  regards  the  »ubjeot  matter  of  the  patents  aptilied 
for  durini^tbe  period  sboTC  named,  tbe  eleetrio  light 
and  Telo<9ped€s  seem  to  be  the  most  popnlar. 
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7%0  mmbtn  and  Httea  9/  qnmim  wUdt  tfmain  mMtm» 
wowW  for  pH  wmIv  «rf  inmffA  <«  (M«  2iJl,  ami  ifHitt 
wmammMrtdar0  1  wp  mattJ/omr  m«eim  afU^wartkg.  W^kruMt 
tmr  rmdtra  wOl  look  oner  ihs  liti  amd*mdvtkat  infitmuUion 
tk9§  mmfmAo  b«n^  qf  Umr/elloto  aomirihmtera. 


46096. 
46998. 
47006. 
47017. 
47028. 
47081. 


47806. 
47213. 
47231. 
47S29. 
472^. 
47248. 
47261. 

47260. 
47266. 
4T272. 


Itallsn  and  Spsniih  Locomotives,  p.  271. 

Organ,  271. 

BoQkof  Enffl«n<l,272. 

Tricycl*'  IkUking,  272 

Slow  Hiition  fur  Lathes,  273. 

Blockmg  fines  Mn  ic«l  Ixfcitramt  nts,  272. 


Chamber  Organ,  p.  863. 

Gamel's  Rair  Brushss,  363. 

I)  einir.S64 

M.a.  Engines,  864. 

Immeroiua  Oujertives,  364. 

Wind  Pn-asare.  864. 

ElMtrio  Commutator  for  Intenuitt«at  Aotioo, 

864. 
Comp  iund  Bogin«*,  865. 
Locomotive  E'lsinoa,  365. 
Drill  for  Boring  Fireproof  Tloozs  by  Mar hkierr, 

866. 


QUERIES. 


[4TI«8.]-Le«al.— Will  Mr.  F.  Wetberfi^ld  kindly 
state  whether,  in  a  three  years'  sgre«m«ot  to  takA 
prsBoiaes,  a  oIauf>e  or  an  endcnaeaH^nt  giving  the  tenant 
option  to  remain  a  farther  t«'nn  is  bindiog !  Whether  «n 
sgreement  holds  good  if  for  a  longer  period  than  thrre 
yeaii,  unless  it  bears  a  stamp  the  same  ralue  as  required 
on  a  lea^e  I  Can  an  additional  stasap  be  added  at  a 
latnre  time  f— B.  B. 

[47669.1— Barrel  Piano.—  Will  some  reader  kindly 
aire  deseriptioii  and,  if  possible,  sketch  of  the  action  of  a 
DsxTsl  piano,  and  also  of  barrel  hatmooinm  !— JIusa. 

147670.] -Bronzing  Oardboard.— Will .  some  one 
kindly  explain  tlie  best  way  of  bionsing  cardboard  !— 
J.  J. 

|4757i.]-Polisliin8r  Bobbln-Bnda.-I  wish  to 
make  a  machUie  for  polishiz^  the  ends  of  ordiiiary 
thrrad-bobbins  after  being  dyed  black  or  any  other 
colour,  and  should  e»teem  it  a  great  favour  if  some  corre- 
spondent would  gire  me  a  skecoh  and  paitieulaa  of  such. 
— H.  J. 

[47673.]  — Uldlaiid  Tank  Fn0lne«.-I  have 
noticed  lately  a  new  class  of  tank  engints  nmnintr  on  the 
above  line,  one  o'  which  fs  numbered  1658, 1  b*'iieve. 
WiU  any  of  ours  kindly  gtre  mn  dimeasions,  and,  if  pos- 
sible, a  skstcb  of  same  I— F.  B.  W. 

[47678.]— Vodel  Looomotiwe  Boiler.— I  shosld 
be  mnoh  obUgsd  to  any  reader  who  would  tell  me  how  to 
aaketheb^ilerindietohf    There  is  a  bend  at  A,  whioh 


I  faafe  been  unable  to  make  as  yet.  I  have  tried  several 
ways,  but  nene  will  answer ;— hard  soUeriag  will  not  do. 
Should  the  ziass  of  the  barzei  be  made  in  one  or  two 
plates  I  Will  40  Visin.  tabes  be  too  ma*  y  I  Tbe  ehell  is 
of  brass  '/stin.  thick.  How  can  tbe  stesm^dome  be 
fas*ened  on  t-^for,  if  riveted  on,  I  shall  be  unable  to  set 
at  the  re^ulatoe-valve,  which  is  at  the  top  of  the  dome, 
or  very  neaily.  Working  pressure  IfO  or  120  on  the  sq. 
in.    Any  information  on  the  subject  will  be  aoct-ptable  — 

BHAKSkPKAR. 

(47674.]— Preaaiire.— can  any  of  <*  ours  '*  tell  me 
whether  it  is  possible  for  a  horinmtal  t  ngine  to  work  at  a 
pressure  of  6001b.  to  the  sq.  ia.  I-  BrsAM^ 

[47575.]— Tleotrio  Pendolnm.— Would  "Ux.  Lsn- 
caster  be  so  kind  as  to  inf  urm  me  how  to  make  an  elec- 
tric pendulum  for  a  dock,  with  quantity  of  wire  and  size 
for  bobbins?  I  also  wish  o  know  the simpl»«t  method 
of  trsasm*tting  the  motive  power  of  pendnlnm  to  tbe 
clockwoikT  I  wish  the  ptudalom  to  vibrate  hslf- 
se«onds,  or  length  abont  19iin.— T.  J.  O'C. 

[47676.]— Araenio.-In  mv  business  I  frequently 
have  to  perform  an  operation  ^ioh  neosMitates  my  kef  p- 
ing  mv  finger-ends  in  a  6'/o  solati«>n  of  arseniout  acid  for 
some  hours  at  a  time.  Every  time  that  I  have  yet  d  me 
thasythesnds  of  ny  ingeis  have  been  sore  for  about  a 


The  ;nin  on  pMssiBg  ibe  tail  or 
used  by  having  thsaaih 


week  afterwards. 

finger-ends  i^  »iniil«r  to  t£ut  oaus(  „       

cat  too  shor^.  The  nails  wbieh  have  been  tmaemd  tors 
a  bright  ye  low  oolo<ir.  Cau  any  reader  v^plain  to  toe 
the  action  of  the  poison  in  thit  case,  ss  ito  effects  B«m 
»oem  to  get  further  than  my  finger  eitdst  AlM»,«kitb 
the  cause  of  the  yellow  colour  1— BsaraAs  T  Ou. 

[476n.l— Watob-cleMiioc.- Wdl  aar  oae  badlr 
givf  the  best  way  to  rraa  ve  oil  snd  grs«se  ftamnstA 
movssaent  before  using  ebalk  »ad  bfrsh,  sad  abo  t^ 
best  way  to  eleaa  watob  oasis  t—AMaoos  Oss. 

(47678. 1—  ^  fiTflr-Bnd  •»  emplft te.— WiU  SQSBSTcsdcr 
oblige  with  desuriptioa  how  to  aiakeaa  cgg-snied  ten- 
(late  f— B.  H. 

[47S79.1-Deal  made  to  losiUte  K^k-I 
have  had  a  wardrobe  made  in  deal.  Will  any  tmAm  is- 
form  me  the  b  st  and  cheapest  method  by  mskiivitib 
imitate  maple  f  -  J .  O, 

[47680.]— Niffbtm«»re.-W.ll  Dr.  Edmunds  or  say 
reader  kindly  inform  m«  wh  t  i*  the  best  io4etom». 
vent  nig  ttmars,  a^  t>te  writer's  mo'her  has  itwiptstelli. 
leaving  her  much  ditftrs-sed  aad  fxhsusted  t— J.  0. 

[47661.1— Xaarsre  L»atbe.— Onnld  any  oat'itsll  nevlo 
ha«gutthe  lsnr<st  laihe  n  England  or  the  ^Mimit 
and  oblige  I— W.  bajtosHAw,  Derby. 

[47562.]— Caatinflr  Small  Articlea  in  WhiXt 
Jieial.  To  *' Jack  or  Au.  Tsaou.'*— Sliaaki  t« 
]rour  answer  so  far.  but  I  shouH  fet-loblisedif  fosviD 
mform  me  in  the  following :  <  What  are  the  BustQr>i.if 
any,  and  ahou  d  the  m  »nla  be  warm  f  I  flod  a  dAoultj 
in  running  them  in  thin  fdaees  — M«.tai.. 

[47663.1— Qlaslnff  S'Oiltary  Pipea.-Wffl  ioB« 

one  kindly  favour  *iic  with  paitiuulors  huw  ssnitsfypipa 
are  glased  ?— W.  H. 

[47SS4.]— fToil.— To  Hi.  Tolv  Air  .—Will  yra  plrsir 
give  m«f  l«>ngth  aod  lire«dth  of  eon",  weight  sadaHof 
wire;  inSboct,  fnU  p«rtieiilar8  of  how  thesssUeoUfiQ 
speak  of  in  reply  47449  was  lltt»1  op  t  Aiso,«kitbst- 
tezy  did  you  use  with  it  ?— BLsoraunair. 

[47685.]— Eleotro  -  nsotor  ror  Trloyele.-Wfll 
some  one  notice  'he  a  xirty  felt  by  thousaads  forlheip> 
plication  of  electricltv  as  a  mut  r-po«er  for  trioTSta?  I 
had  hufped  that  Mr.  Tolma-i  w  lold  have  led  the  eav}b«t 
unfortunately,  he  seem't  to  have  givan  It  np.  will  k> 
one  try  to  give  such  a  great  boon  I— W.  L.  OoiAbd. 

147686.1-Pnre  Silver.— Will aayof" ours ''kkdlf 
tell  me  how  to  pr  'Ciire  oh  mi  ally  or  abeololsly  ptn 
silver  from  some  odd  '•craps  I  hafe»  abont  Sob.  Bewai 
I  test  it  when  obtained  t— Ar  s. 

[476e7.]--€roa8boir.  Can  any  of  <'ottis'*«rilK 
thebestiwood  to  form  bow  of  for  ero«sbovt  Iwatil 
about  3ft.  long  and  powerful  spring.— Arc. 

[47668. l-Uosa-oorered  Atopfl.  -The  steps  js!cv 
ones)  aiein  a  pas  age  ah  ch  runs  along  tbesidsoftk 
hott^e,  and  ar^  tr^m  time  t  •  'ime  oover^  with  aosi.  h 
thsie  any  method  of  preventiBg  this  f  — OAMsaA. 

r476e9.1— To  Mr.  Lanoaater.  — Tn  Ust  wm* 
*«E.  H.,"faianeatra  ttrmi  the  iTtssO^sictt.  it  ii  ssid  :- 
**  Two  rapidly  revolving  dtaos,  oot  in  eontiot,  bst  •» 
close  together  as  ti  ad  mt,  oni«  of  aa  air-sp^ee  hasiii 
them,  devidop  ehtotri -ity  io  a  m««t  powerful  form  fns 
the  rubbng  to/etber  of  the  moleoates  of  air  bvtvsm  tk 
dises."  Can  'bt^  t>e  Mpplied  practically  to  s  asill 
machine  to  work  by  hand  '— OAWOts. 

[47690  ]—Honoura  Okon^s^y.— A  ssmple  of  air 
free  from  carbon  d  okide,  wiiih  measured  ^51*4  vslsni 
at  a  pr  ssme  of  687 '4mm.,  and  at  a  te  tiper«Sare  nlAilfX 
was  mixed  with  hyl  «>«e»  and  expl  •ded.  After  the  «Uh 
tion  of  the  hydrogen  thn  hulk  oi  gas  at  0'  \  and  TfiOns. 
was  667 '(<6  volumes,  and  after  explosion  it  SMssiri 
874*78  volumes.  Calculate  the  per-«eatag«  of  nJnfta 
and  oxygen  piessnt.— L.  B.  8. 

[47691.1  -Indiambber.— Is  there  s  melbsB  d 
meJtingolI  iodi«rubber  soles,  taken  from  toeisekoa 
sethatitmaybe  UMd  aaami  Any  injonsstion  twsM 
be  thankfully  a  oe^ted.  Also,  huv  is  Ute  iisiss^  m^f 
for  fixiog  them  t— W.  H.  8. 

[4760S.]— Teleaoope.  —  Oonld  aar  of  Ike  ephol 
resdets  of  ours  inform  me  what  two  t  lessopesSia.  ifs^ 
tur**,  d6in.  focus,  mounted  ms  a  binocular,  would sqw 
I  wantiokno«— not  th>nk.  I  think  they  sh'iold  im* 
oWeot  faint  enough  and  ooints  minate  ^niugbto^niB  > 
8^m.  single  teleaoope.  Th^re  woold  be  iessslmiatpci 
the  eyts,  as  both  would  b«  u«ed,  mhioh  woaldgnsltr  »• 
vision.— H.  HsassaT  BaiuLs,  Phila.,  Fa. 

[47663.]  —  Paper  -  naiftklaff .  —  Osa  as^  of  yw 
chemical  readers  kindly  inutrm  n^e  how  to  obmtittr 
wire  mar< !  H*m  the  ^hake-m  >tinn,  aooti  «,  eDwUV' 
or  length  of  stuff  anylhiag  to  do  vith  it  I— W.  V.  T 

[4f6M]— Ohexnloal  —  Cm  any  of  year  mm 
cbemioal  nsadsrs  explkin  the  aetion  that  bisatpNIto  « 
lime  has  apon  wood  whe^  boiled  under  pfammsf  I*"^ 
to  know  wnat  pro  lucts  aie  proda«-d  by  ike  ■otisssf  w 
bisulphite  upon  the  revin  and  otser  tcstrsasnvKWiis' 
in  the  wood.  Also,  what  wtuld  he  the  MUaaspoB^ 
silica  of  straw  If  boiled  under  lik  •  eunditieas  t— W.  D  T 

[47605.1- Oopper-Plate.—  Bow  cat  I  tsQ  it  «r  ^ 
have  i*  worn  out  or  not  ?  I  inknl  it  vrirh  thin  unsssf 
ink,  rubbed  it  well  with  a  m,  and  then  rabbsdafu* 
of  tissae-paper  vrell  on  wit'i  my  band,  wMh^t  saj^,* 
whatever.    How  cm  scratshes   (deep)  be  nfaW' 

MOBANO. 

[47666.]— Leffal.-  T.>  ICs.  W»TBWi»iaw>.-A.iB^ 
B.  for  a  certain  sum  of  mon  v  tobeowidepayablsil* 
death  ot  B.,  A.  knowing  at  tbe  tiine  •  f  entry  ihsiB  ^ 
BuiTering  from  a  seve f  illuess,  fr  m  wMrh  B-  dia'*'^ 
mouths  later.  The  agent  ooau>tued  reeelvHrpifaisv 
the  whole  of  the  time,  aad  did  aul  cxaauai*^ 
test  tbe  state  of  H  's  h^-xlth.  Oaa  A.  rssssa  ^ 
amoont  insured  for  ?— Teui^  wao. 

147697.]— Amerioan  Oreao.-WUl  sssa  jjj 
please  give  mmh  d  of  making  and  at/ar^mr  uy* 
coupler,  and  ahui  f  r  adding  00-  •*  iwoirvWrf**^ 
instrument  now  cootaif  ing  use  'OWT*/.  FJ  C 

[47eQ8.]-IUectri  al.-Wfli  «•  Slgmv*^  Ijr  ^^ 
e«»ter,  or  some  other  of  unr  electrical  omisuwi  ^ 

rsa  ^  4NW** 


plam  the  SoUomia^  experimtni,   gtyea 


Aug*  4*  1882. 
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.»,::;i:7;rr^.J?^  Heotrioity/*  Art.  118!  IiJ«Rive»to 
P'??^V^^iH^O"g^  »  ai-eUctrfc  nuiyTi^ily' allow  the 
ladftrtffft ^ffect  to  t&ke  pUce  throairh  it.  it«  oimeleo 
tnaty  may  nod«rj?o  corap.r.tfvely  slow  deeompo»iion. 
An  nsnUt  d  and  eh«i«el  ball  is  plneed  oa  ojevid*  of  an 
«b(»lt«  plate,  w^!ch  can  rotate  on  an  axle.  Opposite  to 
the  flwtboJl  another  ball,  also  inrola'ed,  and  coaneoted 
*l  *!?^^*  an  .e>eetw»9o..p»,  ia  plaeed.  The  learee  of 
the  eliotenMope  drrenrv,  b«itK>«dna>ly  ooUapaa  U,  how- 
kT!  »;t^  P**'*'**  ^  ^^  P'***  *■  broo^t  belireon  the 
baUe,.  the  leader  agate  dhre<«*»  I  oaa  undravtand  the 
pxprnmentaafir  m  the  ftw*.  dhrerffeeoe  of  thele«T#^ 
out  I  do  not  see  why  the  ooliapfoehoiild  then  t*ke  pUce. 
IdoDotnndentattd  fhe  explanation  given  with  it.  nor 
do«  anr  one^lie  whom  I  have  aaked.  It  In  probablt 
dne  to  some  eiroums  anoe  that  I  hive  overlooked,  but  I 
cMmot  aee  any  BQoh,  If  th»-<|Mt4iHn  ia-aM  improper, 
mwht  I  aak  ;•  Sigma »»  if  he  intnids  to  give  ne  a  second 
volome  of  hb  eleetrioity  now  T  He  gave  usan  intimation 
ofhfa intent*  J WbfegjB  a;rtnr.Tola«e  oredffetonafew 
weeks  ago,  and  I  wnold  like  to  know  if  he  intends  to 
cany  out  the  xnteotion  mfn'ioned  in  his  preface,  as  I 
havl  been  askadnhbut  if^A  eTTOa«T. 

^i2S*'JC?^*"*»»  Bi«y«|«  Htlb^ -Wm  a«y  of 

oiii««ndIi  giv^-Bk^tuh  of  a  simple  method  tot^^mimr 
bicy«l*-httb«lnthelAthe?--Bx.  ^^-uu  .urw«ua» 

riWK).l-.p0o«oritii]«  Baniffla.-I  have  tried, 
mijtag  scent  with  the  paraffin'  uted  for  hibHoatlnruy^ 
ijthe,  as  recommended  by  one  of  yonr  corrasponddnts, 
the  jesalt^not  bem}?  satisfactory.  Will  some  of  your 
chenJc^flnmAs  obligv  with,  safg«stions!-AkA«ETO 

^rgWy-CKW.X.  Bi«fin«i.-CS»  «iir  v«sder  gtve 
me^  dates  and  p^inoipardfrnensioBs  of  the  following 

'ysniit'^i^i^'k"^'  "^  •«••  '^  '*^'*'»' 

[4Wai.]— T4twk«y  Redr-Iahould  be  groatly  obVced 
if  any  of  your  readers  oonld  Inform  me  wkat  stdff  isused 
iKJSI5?"*w®?Rl^'^.*  by  Ttttkey.red  dy^rs  to  obtain 
^\  ■S?^fly  ^««»  a»ey  iinpa*t  to  xm  twtfed  cotton  doth ! 

(47MiO--Blatli»s^  with.  Ck>ld   I!hal<W  and: 

^HI2L«9'"*^*?-^'"  '"T  <«•  toll  .5  h»5  fi 

eleelrot<g|]d  a  small  met^l  mp  irold  iasida  airt«fi<^  out  f 
I  nnderstond  wold  and  silver  plating,  but  not  bow  to  put 
two  fm  CM'  article.— A  AvATvav, 


cobbles  nsdfr  the  p]«te.    Will  some  kind  friend  help 
ine-T— Bawinct  Maohixb. 

[4Wit.l-MUcatO'  CemMit.— W<)a1d  be  gta4  to 
kB0w1*e  bee*  work  to  study  on  this  ►  abject.  Iwaatto 
niake  »very  fine  de»  riptiunof  oeraent  (or  spivit  vami  h 
liaded  with  silicate)  to  paint  in^o  small  craeks  that 
won  d  botr'siKNnersiott  in  water  after  6  minotes  "to  drr« 
hecome  very  hav4,  Hud  st^nd  a  temperature  of  96^  F. 
Ekpeme  of  preparatdmi  would  be  no  objeetion.— J.  P. 

[iTBl^.j-Re-Whiteoinff  6tucoo  FiffiurMk— Can 
any  reader  mf<  rmiae  the  memod  of  i«-wiiueniag  atnooo 
figures  ?— YouKo. 

[47618.]  —  Photoffniphio  OMMrat  —  To  Ma. 
Farkinsoitob  Mb.  kuBrNsoN,  Jun-.— Will  snyof  the.*e 
friends  advi-e  me  !— I  wish  to  purchase  camera  which  I 
shall  mostly n«e  for  arckiteoi oral  »sbiecte,butshettld  like 
to  be  able  to  toke  portraits  now  aod  again,  when  I  think 
proper.    What  is  th*?  be*t  kmd  of  oam«ra  for  this  pur- 


pose,  and  at  what  price  shoald  I  get  a  vood  article  ?    The 
~    '  ^     "      impovtaaoe  to  me,  so  I  shaoid  2ilia>to  gtt 


147BMO-Bi67iol»   Tbrasi— Will  rayzMier  kfaiAr 
gve  me  eome  information  respecting  flxtep  on  M«y©(e 

rubbW  it  wt«t  torpe,  heated  it  on  anironeteve  with 
coke  fire,  poured  in  the  cement  hot,  rubbed  a  piece  of  liofr 
1  WTOod  the  Tim  to  spr*»Ad  oement,  and  qnlokry  put  on 
tire  and  hel  i  on  ted-hot  irooe  against  the  rim.  Bat  it  Im 
2S2J2f  ^  "'dS  <■  »^r?>«*JJJ«8r  Job  from  the  eement 
stidcteff  to  outside  of  tiro.  wHioh  makes  it  look  so  on- 
•ightlt.  I  c  nsn^thikkk^  f  Tldhrr  the  maehfne.  Is  thm 
any  means  of  ctettiiag  off  cement  without  iaioring  tire. 
^'.*!??r?P''*®**°**  Pl*»  o'  flfciiW  on  the  tlws  Mido 
^l^^J^'^A  ^  ^^  ""^  too  well,  and  I  have  the 
other  wheel  to  do  T    1  have  no  gas.— Appbkhticr  Bot. 

[47606.1--PfobBbl»nrron.— Ctn  aarmthMiatioal 
resder  enlighten  me  as  to  the  following  pointel  I  can 
And  no  satisfAf  tory  explanatioBia-MeiTimaa'b'*  Method 
^1~?*  Squares '»:-!.  Supposs  that  a  cjumtity  « is  ex- 
prejted  in  t  T«»  of  some  unit  whose  mean  vine  is^ 
with  n-nrobabt«»rror  r^hoiip««B  ahevea&Tatee  and  the 
probable  WTor  of  •  -be  Oeftermin^d T  To  t Ak«  a  aimpl^eK- 
S^^i*  :  J*»e  ff«<lafttjons  on  a  settle  professhi^  to  give 
^^Si^^fJUL:^^  oorfsetlyaTo  fSundrte  i  eiwta  « 
O  0101  +  OOOOOSin.  bix  measaremento  of  a  certain  line 
(tekfn  with  a  vernier  readier  to  tenthti  of  «.|rrsdsat{nn 
and  Msinaed  correct)  give  these  resolte:— 0-783.  0785. 
0-7J1, 0;7ao,  0-783, 0*782.  Wha'  is  the  most  probable  lei»^ 
of  the^liae  and  its  probable  error  T    2.   Bappoee  that  q 


cost  is- of  first  ..„i^,^^^.«w«  ,«vru>«,  I 
reliAMe  artiolo  at  unrce.—CAMBBA 

^f?^*']'^'**  AxmlTmts;r-«Wttnted  to  kimw*  tlie- 
rouine  ol««a»«werka  lttiN>rAtoty  !— Niaa* 

[47«t5.1— Tiw«iiley.-T^lf  Dr.  Bfrnnuds.  or  any 
pertett  ooapoteot«o  ^fve*  au  oploiitt.  kindly  «ns«er>ta»> 
theifOHowtogt—I  am  en^ged  to  a  yoong^lady  aged  88 
y#8w..  I  haw  receotly  been .  toJd  that  13  tw  14  years  ago 
she  lo^t  her  reason  through  a  bereavement,  but  soon  (re- 
gsined  it,  and  has  ailed  nothing  since.  I  desix«  to  know 
is  it  Wise  to  many  her,  or  break  oif'the  engsgement  1— 
AkAvr. 

*u^i?-^"7'^*'3'^*^**'^  '''^k^^^  l^U.  —  I  am 
thtnUng  of  putting  down-  on  Abyssinian  tube  well,  aad 
Bhoald  be  gtad  of  some-  i  •formation  in  regard  to  them : 
as  to  the  wear  and  te«ir«  whether  tney  asa  fiable  to  get  out 
of  order,  also  the  probabie  cost  with  10  or  12f6.  of  tubing, 
aad  If  it  is  possible  to  hire  one  for  a  trial,  also^e 
utility  of  them  generally  as  a  substitute  'or  sinking  wells 
whe<e  there  is  supposed  'to  be  -plettty  of  water  ?— Abto^ 
BfKta.  , 


no  more  than  an  expensive  amusement.  In  Italr  It  is 
practl-ed  as  a  beo<»flcial  engineering  operation.  Hit  so 
in  Holland  ?— F.  N.  C. 

«#'£^!;t"??^?^***<^  WlowK^Caa  any  readw 
of  the  "  E.  Mi"  give  me  a  hint  a«  to  the  best  way'to 
make  the  above-mentioned  piece  of  appar«tas  to  mo««a< 
paston  a  distance  of  lin.,  to  hold  it  in  that  position  unlU 
the  pre>«8ure  of  air  is  withdrawn,  and  then  bring  the 
ptston  back  to  ite  original  plaee  T  Olie  resistance  to  the 
movwuoi  wUl  be  about  3  or  «m.  The  whole  t^oonny 
yi*i  ■?■*!?•*  poanble-apMo,  aad  work  witb  tha  leaal  poe^ 
idblefnotioa,  aad  be  moderately  durable.— A  HAasuin* 

r4r6S8.]-X^iymt»8lnd7ofVrenohX«ao9aaK»» 
—Will  some  one  kindly  advice  mo  is  to  the  b«^  eowraetn 
pufvuB  and  books  to  proeore  for  one  whohas  theoffdfnsiT 
school  knowledge  of  the  langusge  (of  whioh,  ft^i 
disuse,  nmeh  haabeen  foigottf^n),  aad  vho  w.akeat^ffste 
a  movrperfeot  acquamtanoe  with  it !— Nnio. 


qnantitiea  connected 

made  tha  eo*|eot  of 

tioBtcooaittoM :  that  from  the 


by  p  eoBdItional  equations  are 
— __-~»  — ^«.  «.  n  obeerv«tioa  aiviagi  n  obserra- 
jtcqaaittoM ;  that  from  the  p  oonStionol  eonatl 
the  vtMes  of  jrHUMmtltiee  in  terms  of  the  oOwm 


r,?'*!Tl*'*  y^  snostltuted  in  the  obeervataon  equaticns ; 
that  Oien  the  mean  valoes  aad  the  probable  enon  of  the 
*^*^?  -p  qutntfties  an  dttwrminod  in  thwnsmU  war ; 
and  that  finally  the  mean  values  of  the  lemvatng^ 
qoantities  are  found  by  substitution  in  the  conditional 
Moatioas.  How  are  the  probable  errors  of  these  valoes 
ofthep  quantities  to  be  determined?  To  take  again  « 
ai&4)lf  »zampJe:  the  aofflee  of  a  plane  qoad*iktexal 
ABC^areoHserved  aa  follows :-A^  6-16' 1  (mSan 
?'  ^.£5^*?^^  *  B  =  fiO«  4'  ff'  (moan  of  4)  ; 
<^,-- !«•  sy  6r  (mean  of  6) ;  D  =  126P  4ff  (meu 
of    «.     mimtnating    D    by   means    of    A   4-   B   + 

£,"tf5^^^T,!??^^*»«*  **'•  adjusted  values  A  = 
^  16'  ar  +  18-3" ;  B  =  fiO'  4'  1&'  +  11-7'  ;  C  =  V^^  (f 
1 1"  H^  10-4" .  Then  by  substitution  D  =  125  **  40'  10'.  But 
]5i*T**J  pr^able  error  t  8.  How  may  De  lEorgmn's 
CTiterion  be  applied  to  the  observatiuna  in  1,  so  aa  to 
determine^  trae  weight  that^shonSbe  auigoedto 

r  y^i??-^";^'?^^  Power  on  Goods  Trains.— 
I  ahaU  be  glad  if  any  one  win  inform  me  if  experim^nte 
have  been  made  on  any  railway  with  the  ordinary  tender 
and  one  van  hand-brake  with  heavy  coal  traios.  as  in 
JQMjrtjrtMiee  •  they  are  very  deficient  in  bi»he#paiwr.-. 

^^f????'lr^*.*®5'"  S^sam  Brake.-Pletse  state  if 
Kiteoa*8  steam  brakb  was  tried  at  Newark,  as  I  denet 
xnd  It  mentlouKl  in  Idr.  Reynolds's  usefnl  neir  bookt 
Wwi  a  wateiwjet  attached  to  the  Midland  engine  802  ?— 
K  Damn, 


>b: 


ffrmj-FrMSrvlaff  Bbtibs^b.— Oaa  any  of  onn 
'OIM  wdth  recipe  for  preserving  rhubarb!  I  saw  a 
rectoa  some  yeaw  since,  but  I  did  not  suiBelently  notice 
It  at  the  time.  I  beUeve  it  wse  oal  In  8ia.  learthsaDd 
iriedbysomemeana-W.W.W. 

some  brother^readte 


r47B00.1— Solderinr*-~^<n>M    some 

tell  me  of  a  simple  metnod  of  heating  a  si 
the  bench  where  gas  or  a  flte  cannot  be 


soldertngt-iroB  at 

».«  wuuu  ««uci<;  Kima   ur  ■   uxv   csiiuob   00  USOd.     Could  I 

ise  aa  oO^steve  fir  titet  purfweeT— T.  J.  O'O. 

[47M0.J— De^otlve8^wln8r-inaohiiie.-Ihavea 
iT^St""^?^'  *¥    "^«^^topey"  made  by  Kewtos 
iVilwB  aad  06j  and  cannot  getli  to  sew.    - 
rood  order,  bii|  when  I  attempt  to  work 


It'aapearsin 
:  it,  the  cotton 


[jrerr.]— lioffaritbrns.— Win  Pome  oneof  "onzs" 
a*8let  me  by  showing  row  fo  work  the  foHuwinc^questiott 
outin  legarithiMSi  ia  »hnple  arithmetie!  I  can  weritit 
f^i^tby  tte>  ordiaaiy  method^  but  do  not  understand 
logaviOfetns.^The'  cylinder  <»f  i<a  engine  is  ^fl;  6in.  dia , 
th«  stcoke  is  6ft.,  and  the  steam  is  cut  off  at  A  of  the 
stroke.  If  steam  be  admitted  into  the  c>  Under  nt  45Ib' 
P'S!?"'*»  ^^  ***«  ^^<>*  <i«^>i«  »a  one  stroke  (log'.  3  = 
1 0983) .— A  arooarr . 

l4T«8.]-BiUof  Ssle.-ToMa.  JFtn,  Wbtb«if?kld. 
--About  12  months  since  t  appii^-  to  a  '^LoaaObOH 
pany  fer  £tO.  aad  teqeivfd  it  ott  sigeiog  a  bM  of  lato^ 
on  mr household  efftets.  aad  aaveeng  te  pay  monthlv 
m8Na<Bente  until  £S9 Wds  pa  d.  Tula  has tiow^bees  doae< 
and  daly  aeknowledired.  showmg  that  it  is  m11  paid :  but 
oertaiu  doousoent*  (a  fire  iu«uranoA  policy,  a  teoaacy 
agreement  of  my  house,  fto.)  uhlch  wer«  deposited  *ii4 
i*^-rJ^  ^^^  ^"f  ft<m«>IJi<».  they-  have  not'  tetorned.  I 
ts^ft  fer  grassed  ttMis  ther  most  give  these  up ;  but 
oo^t  I  not  to  hate  th(»  b»ll  of  eale  retutnad  to  uewe 
weH,  and  if  BO,  how  should  I  p  oo»ed  to  reisofver  if ,  eopo 
Poeiofi^tberrefuse  to  gave  »t  upon  a  second  demand  1  I 
maym  ntioo  teat  I  reside  in  Sou'b  London,  and  the 
loan  was  obtained  wh*»n  tb^  "  Company  •'  h«dofllcesin 
£°^2?^-^  8tt«rtly  after  having  bbtefned  It,  I  was  noti- 
fied that  fature^instafni'nte  must  be  pteid  ur  sent  to  a 
country towvv  An  aasw»-r  wiil  pet  faapeintereei  others 
lesj  fortunate  thaa  -  AaefeNTuira.  ca. 

I^JJIO'I— Universal  J  iat.— Can  any  of  ours  teU 
mewiitetloseof  po«^ri<iooarred  in  the  employment  of 
^.li'^^Tf'jl*^*'  *■  »Ppl«ed  to  a-stotive  shait'of 
maehiaery  ?-'Usrmafiai.iJuisT. 

♦ii*!22i]rM'?.™*'*"^'"J'^"  ^'^y  <»«  e3tpw4enoed  in 
•  »atter  kindle  s«.y  in<  what  manner  the  ddfieult  v  Brib- 
ing IMm  «miB«:ting/tin.liiied  lead-pipe'to  oontintmtioae 
of  pip^^andtaesofothtfrme'aU— vis.,  iron,  lead.brsae 
and  <x>po«r— is  overcome !  The  diinger  arinag  fromtbe 
v*t  ^l  P^'^**'  ^  cotita*  t  w»th  pure  lead  is  wenknowo: 
but  the  difficult  es  expen^-nced  In  making  s«iund  joists 
with  connec  ions  of  other  metals  iB  said  by  some 
plumbers  tobft-izTeat,  and  often  results  ia  choking tte 
bore  with  sehdiflbd  6older.--nJ.  W.  B.  ^^ 

JS^^?ZS^^.^i!^^  OTiebloiis.-I  sha»>f«e} 
obJiM  for  iniormatlon  bi*w  to  re-toi e  the  blue  coteur  of 
mydngwoart  onahiosi..,  wbioh  are  «easid*t«bly  faded. 
Ttteoleth  seems'good,  aad  I  should  be  pleas^ifoelv 
»Mshenedup,as  1  caa't  afford  new  on©s.-Ou>  Sxsi. 
sckiBaa* 

I47fl2a.]--Hiaiilphide  of  Carbon  Priam. -I  wish 
to'constrnct  a  bisulphide  of  tearbun  prism,  and  sh -uld  be 
obliged  if  eotoeone  witb  practical  knowledge  of  the  sub- 
jeetwtmld'klndly inform  me  whet r  era  tfak-plato  1^4010- 
uwk  weald  answer  for  the  pnrp<ise,  and  if  so,  what 
wooM  be^e  best"  way  of  cecoeeting  the  glsssplates'to 
the  tint  so  that  thai  junctions  wouki  not  te  affected  bv 
the  liquid  bi«ulphide  I  Would  common  glue  be  sttlteble 
for  the^uipoae,  and  would  ordinar?  plate  glass  bear  the 
aptoUcation  of  a  tri,  scope  of  suifloient  power  to  atanrfhe 
D  line  double  I'-SruoajiT . 

C4r«2S.]'^^aieotroNBiotorr-WiU  '•Qtated'*  kindlr 
give  descriptioni  of  his  eleotrounotor,  as  piwnisedia 
letter  19M(K  «a  soon  aa  possible  I  ^  J£&B0nto4CoToa. 

Il^-'lr^o^tfia  Brak»^-Caa  any  leediir^v® 
a  dcssdpttooof  t4m.bmke  ia  im  latest  foim  r-ADaivas* 

:47f^^.l  ]-Oloek  Bial.-r  hsee a g«iod  old  Ameiicaa 
OHP-^Jajrli-Ffrcioek  whi  h  biis  very  good  works;  Uris 
di^l  id  in  stty  1>b4  cuDdirit^  h,  and  I  witb  to  paiat  new 
fljiru«iimi  it;  bat  bel.tt;  dumg  no,  I  should  Uke  teie- 
ennm^nt.  Ifo*  i?  thi^  Jod- 1  What  kind  of  paint  taiist 
I  HBP  fn  pafutiof  til.;  iijfur  -.  t  I  sh  mid  like  to  soee'ef  a* 
^tMJ  bl  ark  pill  n  t  th^  r  v  i  ]  1  d  r?  qm.  k,  aa  I  want  to 


#Jf^;lr^**?*'9f-T'  thiokasTonhavenotkiedthe 
2^i?tS  ?*®^7*»  Zee  iB  going  to  be  reoUUme  ,  that  it 
would  hem  the  mterest  of  the  pudio  if  some  engineer 
would  tell  Us  th%  beaente  of  warpiog.and  the  piellmln«ry 
e2^on»nkiB£,thew»rpiag  being  eairiedtoaa^i 
degree ae to-rtiae dtesorfaoe *grsmnd above (aU T)  floods. 
Tte.pnettde  of  ii«rpin»in  Ba^Wtoisisrttal^l^i^S^ 
uie  ground  more  Uumaff  «winohM^effeftai  tobeeoosideied 


AfLL  Oommimfflattaie  for  this  department  nnel  ba> 
•ddMBsed  to  tka  Ohses  Bditor.  at  the  ofiee  of  t]ie» 
BsMisB  Maemurro,  ai,  Tavisteok  etieat,  Corent-ffodas^ 


FRaBLmf  DOCLmx.--By  a.  HmcH. 
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BoLunoir  to  7C5. 

IMidl, 

1.  KtoBB  1.  BtoK3(best), 

3v  Q  to  K  7  8.  Annhins 

4.  a  mates  -^Twtay 

-   «^^  ^^'  FteKtU 

2.  B  takiMtP  or  Q  to  K  7    2.  AnytUii* 
8.  Mites  '— o 


SoLtmosr  to  7t6. 


1.  Qtd'Vsq 

2.  Bte«6 

3.  KttoBriaate 


'  2.  FfAknsP(eh^&c. 

2.  B'fo^sqAc. 


3.  Q 


Q&e. 


1.  Kt«toQ4^4h).(s) 

2.  Q  takes  a 

(a)  1.  axa(b) 

(b)  2.  Bt4kssHt(er 

(c)  1.  acheddi 


NOnCaS    TO  00RBB8PONDEinREL« 
CdansF  eolutton  toTSTby  O.  Htesa. 
PaosUEKS  teoefvid  with  thaalv  fxtmk  F.  A.  Bhsi; 
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meUBH  mOHANIO  and  WOBLD  GW  SOIKNCni:  Ro.  906. 


Airo.  4,  lUL 


AV8WZB8  TO  00BSB8P(»DSR8. 


HDfflBTO  OOBBIBHKlllllEa'lH. 

afar  iTlMiitti  M  OB  Mpuat*  fattm  of  pttftit,    S. 
I  to  jMn^,  MMl  «k«a  aoMPerag  ««en«  pot  the 


IM  vdlMtk  UUw  of  themorifli  to 
■Ik.    Sw  No  diitivo  at  mm  An  for  iaaati  _ 
,  or  Mplieo.    4.  Lettcn  or  qocnei  oakiiif  for  ad- 

of  ■■iiiifiKMittj  or  copgtpi»MlffB,  or  vlwra 

tooboroCWr  artkieo  ca.*  b»  poiriiawd,  or  wplioi  giving 
mab  lafiB— IMM,  caaDot  be  iinfr  ed  cxoeiit  ee  adiuluu 
&.  Ko  qa«lao«  MldBBig  for  edacmtiQiial  or  adeotifle 
ii>*weied  thnwigih  the  poet.  6.  LeUeteaeot 
'  r  euver  to  toe  Editor,  ate  not  for- 
lof 


lb  »epecially  drawmto  Mai  Ko.  4.  Ttm 
■■aeedefutod  tolrttrn,qarnee,andnplMi  ie»faatfar 
tne  goarfal  good.  Bad  It  10  IKK  foir  to  oeeopf  tt  wuJft  9:aea- 
tiOBe  ioab  m  •»  iadica  ed  abore,  vhkk  aieoaij  of  mdi- 
tidaal  to'ewat,  aao  which,  if  not  adwenitaiMnto  fa  tb 
udnm,  iaad  to  repika  wfakfc  aia.  Thm**OkMatmmw  { 
OofaBBa**  offers  a  eb««p  Br  aaeot  obtammg  each  fafoc 
Um,  amd  w  traat  oar  leadeca  will  arafl  theaeeHeeof 

flto  foltoafii«  Bta  the  fallWa,  Ae^  of  lettan  to  hnd  1 


J.  T.  Cka»av.- J.  aad  H.  Otaee.— F.  aal  H.  BaaddL— 
E.  aa7.-C.  V.  de  nMto.-i».  e.-Jaek  of  An  T^adea.— 
M.  A.Wa»cU.-T.  F.K.— H.  6tojk«.-Ffaflip  Valtenee. 
— L.  O.-B.  J.-X.  Y.  Z.-fl.  F.  L.  M-yer.-lMiairer. 
\  J.  OapUa.— IgiKjraaaa.— B.  K.— W.  X.  Oaidacr. 


— bBeDixit.-W.A.  Hi*nwr.— J.H.  8dbachL--J.&.G. 
— Onutttr — tloaesa  lb  *^*<«Mi 

F.  B.W.  (Thenareeom<nrthatitMiBpo«ibletocite 
the  '^beei.'*  CaaU  the  bo.kaelfai*e  flatali«aeL>— 
Yoovo  Ph  .to.  (Yua  aeaa  vWt  It  called  ferrotrpe. 
1^  pfoeoM  m  deMnbed  m  the  ■■■nili  Wiite  to 
PiperattiO>r.cr,S,Ciitle  ■trett,  HaJbora,  for  a  Bet  of 
their  botiks  )-Tas  F«<.bwmj>,  Minter.  (Wars  the 
tabeaadtapi  aaavtl)  d«»va.  If  no  eSeet,  empf^  aad 
ndn.}— MbwZbalaxd.  iThef  afeeot  vithd«ilMaad 
the  groove  laade  w.th  a  nulLnr  cottar.  They  are 
cheaper  U  b«y  Ukan  to  niake.) -Qcjuto.  (Either  jxm 
do  at  reaciaber  toe  iavtmetioae  or  they  are  wy 
Full  dmcti  a*  hav^  btcn  freqaaotly  gtrca 
rool»a<uL  8t-  pp.  »7,  sn,  96S,  aoe,  asi.  laet 
Tbe  ■ma^en'ot  drpieted  vitt  aot  do.  S.  It 
fti  a  portMia  tH  a  Bonera  cell.  Flaee  fa  aa  taxthcaware 
jar.  lato  tbe  porooe  poi  pot  a  eticfc  of  earboa  aad 
etxuagcat  n  trie  ajd,  •ad  iato  the  Jar  diloto  aalnharie 
aod-thati*,  1  to  lo.)-WAi.Tca  U  HAarn.  (Ptorhape 
be  has  DO  time  to  de«oto  to  cutigepuadeace ;  bat  ve 
bdkre  a  letter  addraeted  Oerkeawell-giMB.  K.C., 

woold  be  d'tirvred  tf  kiot. 

OB  p.  as,  or  Mr. 
aot  bavewn  tea 

aay  iBte,wv  an  i.ot«w«xa  that  a  aiaa  m  obUged  to  fbr- 
WAxd  hie  addx^a*  to  aay  pcf  eoa  vho  oiay  diooee  to  ad- 
futiee  fur  it.)--Q,  Bjkxru  (Heat  tbe  Ptefej  aad  nia 
ifaling  wax  ia,  r  frajd  op  the  laquired  latiamt  with 
eopal  TMBiehT'ry  etjff,  aad  All  at.  Qoerybaabeea 
aarwend  away  toaea.)  — Bi^craiciAS.  (Toa  oa  oaly 
ted  aoeonteiy  by  aitaos  of  a  gaofe,  aaa  th«a  oaly  to 
the aautbeia oa  that  part<ealar  gaoga.  Sofaraewe 
eaa  boeee  '<iagh  y,  the  thiekeet  ia  aboat  oae  aiiUi- 
atd  ther  fore  aay  Kd.  90  or  tl  B.W.O. ; 
otoer  k  about  No.  S.  9. 
of  uxalle  acid,  aad 
of  chloride  of  luaa.  Go  o?er  with  daea 
afterwaide,  adag  blottiag- 
pa^crtotake  ap  the  Bwie^aze.    3.  TLeaeweditioaof 

I  it  eoBiea  oat ; 


ted  tf  kiot.  If  yoa  had  read  the  par. 
.  Bpragoe'e  artkie  «b  p.  848,  yoa  woald 
I  the  tact  aeateaee  m  yoor  letter.    At 


nferragtoi 
III 


air  Spcagae'ah^A  will  be  the  beet 
bat  Ma  eaa  gam  etamcataiy  iaf oa 
'  ^  '  atbackaooibeXB.)— AGosaTAST 

(Gaaaelb  pabJah  a  book 


bat  yoa 
j«ibyi 


''DckWiagfor  fi.i.^.ier*.*'  peiee  8b.,  •-.««.«•  w^.w« 
aadGo.pabli4i**The  Hi^lnatato  of  Fkactieal  Brie« 
layi^,"  pnee  U.  «d.)-D.  W.  SALraa.  (The  dattoa 
anverymoehthoaeot  a  geacral  r.let  or  body  aerrAat, 
eooibiaed  wiih  cook  ai«d  wait  r.  Bach  bertha  aaa  to  be 
obCaiaed  cair  by  appbeatioa  to  the  iMatets  of  the 
wieeeh  or  tht-ird-putata-l-Joaa  ftrmxa.  vPttaaa'a.) 
—M.  Haix.  iThoie  are  eerenl  thiaga  that  aught  be 
oaed,  bat  thdr  pablicataia  woold  be  aeither  wiie  aor 
hiaallHal  A  aUNarat**  eoi*aideaatfaa  will  coaTiace 
yoa  that  each  iafoaaaiaa  might,  if  Boeaaaaed  by 
viekador  f  iolisb  peivjas,  do  auich  miaebief.)— abti- 
BAkT.  (AH  aaeh  apcOie^iooa  ahoold  be  addreeaed  to 
theSccRUr.  of  the  Uril  ifcrriee  Coauaiadoe,  Wakt- 
aaiaafir,  8.W.)-FAia  Klat.  (b  fta  a  faot,  doabtiew, 
that  there  *rediabooc«  ' 
ragoee  ia  eve  j  t  ade— ' 


pt  pho'agTapheia,  Joat  ae  iber«  are 
-**  bat  oaxa** ;  bat  no  napectaUe 
b  wiMt  yoa  meBtJoa,  aad  we  do 


pkbtogrBAbcr  woold  do  wi«t  too  meBttoa, 
aotaea  that  it  ia  aay  way  refleeta  ca  the  hoaoor  or 
hoaaerf  of  pbotigx^»hcta  g^aerally.)— H.  B.  (We 
Aoold  thiak  yoa  woold  hmve  litue  oiflealty.  Why 
aot  adTBitaae  (a  tte -^  Bale  Cohjaa,'*  aadar  the  head  of 
**BifaBtioBe"n-L.W.  (fhepropoeadformof  aiUia 
legal ;  but  it  ia  adrieable  to  ^poiac  aa  exaeator.  Ia 
yoar  eaae  yoo  v  'cld,  of  ooone,  appoiat  yoar  wife,  f, 
Oaaaot  flad  room  tv  aotace  qonaee  aboot  hairfalliog 
oCfteO—O  Bla»oaAaT.  (It  depcada  where  the  Iaad 
ia.  If  ia  C  rowall,  the  lioeaae  woald  paobahly  be 
naated  by  tbe  boke.  FrofiaMy  the  owaer  of  the  land 
BaowB}~EOBSK4.  (It  Ib  eimply  aoaeeaBa.  Pat  boom 
phoaphorae  m  water  aad  diatd  ft,  aad  than  BBeaita  jn,  if 
yoa  eaa,  h  v  Bu«ch  paoaphcrae  there  le  fa  the  dietil- 
tillate  )— 0«B  Waoa  rr  Cosccaaa.  (It  depcnda  ea- 
tire^  oa  the  build  of  tbe  eogiaa— the  aaerca  road  haa 
aothiag  to  du  with  it.  The  apeiaa  are  aeaded  to  pc»> 
ireataho^e,  bo  theo*  play  depcade  «b  the  load  carried. 
We  Boi^poae  tita.  i«  tbo  eatreaie,  bottt  ia  a  qaoitoa 
that  eaa  be  a-  ttl  d  ua  y  by  acMuJ  oieaaartBMat.) — 
HABOTllAa.  (^efoa<t  eee ihe eoanactina betweea 
w««ktog  aad  the  maaafaetara  of  coal^gaa, 
,  aa  to  the  maa  •faetoje  of  the  latter,  what  do  yoa 
i!   Too  eaa  make  a  few  eobkfeetby  BOBiMof 


aairaav«lo(t,afew  feet  of 


aad  apare  to  watitia. 


,aiidah«»lder;batto 

reqoira  eoitoble  plaat 

Farthe*,  if  yoo  had  to  pay  80a. 


a  toa  far  eoal,  )oo  woold  flad  it  cheuwr  toporehaae  of 
a  fee  euaapaay.) -^J.  <X  GeoBOB.    (What      "    --    " 


tof 


If  plaia  dreaacd,  tab  fa  dabbfa  If  . 
d,  eaat  with  one  of  the  varoiah  Warlringa  aow 
4.  8.  A>k  at  oae  of  the  coooto  erxirta.)— 
Buowrxpa.  ;Sead  etamped  eaT^lqpe  to  the  Secretary 
of  the  Fhanaaeeatioal  Society.  MouBiaUuiy-eqaare, 
W.a.  far  the  eynaho8.>-VAaix.  (See  p.  9U.  No.  887, 
for  a  reply  by  Dr.  Bdmonda  on  the  Bobjeet. ) 


irsEFUL  An  scnomFic  votes. 


The  perception  of  Id^ht.— M.  CharpantMr 
has  ezperioieatad  reoentl  j  aa  to  the  time  whieh 
fjlanafB  betirocn  the  eppeetaaoe  of  a  fight  end  the 
making  of  a  dgnal  anpoBnciny  ita  per oeptioa>  The 
■ahjaet  of  ezpeviaient  lookod  mto  a  large  blackeiied 
eaae  aad  towards  a  window.  A  hole  ia  the  further 
dde  of  the  eaae  waa  eloaed  by  a  mrtalKo  shatter 
held  ia  poeition  bj  an  electio- magnet,  thoogh  not 
tonohed  by  it.  A  peraon  behfad  ue  ease  broke  tbe 
dreoit  of  the  magnet,  ao  that  the  ahntter  fell ;  his 
aet  also  prodoced  a  laaik  on  a  rotating  eylinder. 
On  seeing  the  light  the  person  looking  into  the 


premed 
Mnd.  a 


a  niriag  with  the  forefinger  of  his  right 
•ad  thk  aot  also,  by  eleotriad  ageaej,  pro- 
dooed  a  mark  on  the  ejltnder.  Tha  mterval 
these  marks,  oompazed  with  the 
of  an  electric  ohronogiaoh,  afforded  a 
of  the  ao-called  '*  duration  of  Inminoiu 
peroeption."  It  appears  that  with theiame  person, 
and  like  conditinrij  this  dozation  Tsries,  without 
^ipareat  xegalarity,  to  the  extent  of  donble.  Bat 
a  fonstant  average  may  be  azrired  at  from  say  a 
dosic  obserrationi ;  thM,  in  the  aothor's  ease,  was 
13*h«indfedths  of  a  seeood  (direct  Tiaion).  With 
different  pereons  it  Tsried  from  9  to  16-hiindredths. 
The  dniatioo  is  sensibly  thesame  for  both  eyes  (ft 
soand).  It  fa  notably  moreased  by  other  bram 
occnpation— «.y.,  speaking  or  attentiTe  listening, 
dnriog  the  experiment.  It  fa  alwaysgreater  in  in- 
direct than  in  direct  Tiaoo,  and  greater  the  further 
the  point  of  the  retina  struck  from  the  centre. 
Thla  difference  between  the  two  kinds  of  Tision  fa 
considerably  rednced  by  many  days' practice,  bat 
fa  never  entirely  snppressed.  Practice  also  con- 
siderably shortens  the  doratioa  of  the  reaetian  for 
different  pointa  of  the  retina  The  ezerdse  of  an 
eocentrfa  point  affeeto  the  different  pomto  of  the 
same  fetiaal  hemisphere,  abridging  the  doration ; 
bat  not  those  of  the  other  hemisphere.  Farther, 
thfa  shortening  infloence  of  exercise  of  a  point  in 
the  inner  half  of  the  left  retina  extended  to  the 
ooter  half  of  the  right  retina,  whifa  the  inner  half 
of  the  latter  retina  reacted  mach  more  stowly  than 
the  same  cxecdsed  part  of  the  left  eye. 

A  Soper-aeasitive  Thermometer.  —  Since 
the  days  when  Mr.  Edieon  bcon^t  ont  hfa  aucro- 
tasimeter,  which  proved  ao  sensitive  to  heat,  nntil 
now,  we  have  had  no  inatmrnent  devised  for 
aMasaring  extremely  delioato  ohanges  of  tempera- 
tore.  Such  an  appazatns  has,  says  J^ymamiy, 
been  recently  devised  by  M.  Mfahelsoa,  and 
broofrtit,  at  least  in  ito  experimental  form,  before 
the  French  Physical  Society.  It  fa  baaed  on  the 
princtpfa  of  bi-metallio  thermometers,  but  ebonite 
or  hard  caontchoac  fa  chosen  inatead  of  one  metaL 
Hard  mbber  fa  10  times  mors  dilatoble  than 
platinom  under  heat,  and  a  spring,  composed  of 
platinum  on  one  aide  and  ebonito  on  the  other, 
will  carve  under  the  least  increase  of  temperature. 
At  the  extremity  of  the  sprinc  fa  fixed  a  small 
glaas  stem  forming  sn  elbowed  lever,  whieh  abate 
against  a  light  mirror  suspended  by  a  lilk  fibre. 
When  the  spring  corves  or  straightens,  the  minor 
fa  deflected,  and  a  ray  of  light  from  a  lamp  le- 
fleeted  from  ito  snrface  to  a  soafa  moves  no  or  down 
the  diviaions  of  the  scale.  By  giving  to  tlie  spring 
and  lever  a  relatively  great  length  thfa  instrmnent 
can  be  made  very  sensitive,  and  the  inventor  hopes 
to  be  able  to  measore  the  thoosandth  of  a  degree 
Oentigrade. 

A8  the  result  of  carefully  conducted  analyaes, 
Prof  emor  Ledebur,  of  the  Freiberg  Sdhool  of 
Mmes,  gives  the  following  examples  of  the 
quantity  of  oxygen  in  vartotis  samples  of  iron  and 
steel  :~OberhaaBen  open-hearth  sted,  0*036  per 
cent,  oxygen ;  bochum  Beasemer  stoel,  0*047  per 
cent  oxygen;  barie  steel,  prevwas  to  complete 
dephosphOTiBation,  0-06S  per  cent,  oxygen ;  basfa 
steel,  efter  complete  dephoephorisatioo.  previous 
to  addition  of  spiegelelsen,  0  111  per  of^nt  oxygen; 
Gate  HuffaongihQtte  wrought  irrai,  0  615  per  cent. 


To  obtain  luminous  photogiaphs,  a  film  ia  made 
of  perchlcrideof  Iron  and  tartaric  acid  on  a  surface 
of  aofteoed  glass ;  when  it  hat  been  expoeed,  sul- 
phide of  calcium,  rubbed  te  a  very  fine  powder 
throoflJi  a  aieve,  fa  dusted  over  it  The  image  fa 
formed  in  the  lame  way  as  if  it  had  been  dusted 
with  any  other  powder,  aad  the  £dMKf>e  ^sMTirea 
Hi|8  it  eeii  then  be  trumfeiied  to  p^er. 
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TDODOF  8UB8CBIPII0I. 
rATAHJi  oi  AwamaL 

la.aA.lwatBWiamnal  Ua  Iw  Toalva Moana. fw 

aayjarteltaaVaHaSKIaflSaa.  Vartoa  tr5M%likni,a 
nUraa.Mia.taAaaaa«  BHafaM  Hi^ariaiM^lia 
fTla  ■rta^jj^lia.  Si.  itallawXateaS.  faa  Q^|a,  to  Wm 


atoaU  ie  miSa  iv  r 
ke  MBS  aot  af  faaXal 


lilwaltttnhtf 


Wiaai  l4K»iW.<lg««B  aaSOa.,ar«i.C 
4«taaia.  ai«  aatlMfteai  ta  laodva  aab«ri| 
sSSaibr  tto  XKOUSH    KBCHAVIC.   at  tfca  nti  aflMk 

lle.faM.amimwSkffltae>  per  aaaaa^Mrtr^^lWMla 

fPBina  AnaaamfatfoaawfacaaMSM  «1fa  ttoankata 
toaaS  after  tea  taea^aftto  ^abwifOaa  U  kaA  amkmm 
ta«aliaS  ta  eoBpiatr^afa— a  t>ay  Mat  »a  paM  ar  «ttUa>< 
M.aa^aafy,taaaTaraKaa9artaca.  

vaiaxxrv.,xxvuxxvu.,xxvni,nix..xix.mi, 

Zx2lX..aaS  XXX ni..  ^Mad  la  «i««a,7a.  aafa. 
(VaL  XXXIV. now  trmijl 
an  tea  etow  to«a«  vaiaaMa  an  a«  affirtBa  Mmaa 
weaisaa  waDtaariWTOtaaaaaa  taaa  aa  MtfMt  •0»ai» 
aiaiaal  McklMtf-yaailyTotaiM  la  MarcS  aad  iipiBiia.a 
aalyaltalta4  aaatkarava  Waae  a*,  aae  tfcaa*  lam  naMlrf 
ptlat.  Meat  afov  lack  aaakMoaak*  kaS  iladly.VdMS 
cack,  tfaaMk  aay  kaakayte  ar  aawaMairt.  ar  fl|A.  a^  »Mi 
fraa  tka  oSm  (aseapt  laSax  aaafean,  wkiek  an  M.  aiBk.  r 
fa*-haa.li4.) 

laiwn  fcr  aack  kali-yaariy  Taiana  as  ta  VaLX-fiaMBl* 
II..m..IV.,V.,  aaSX.)laelM(lT..t4.«aafc  r*itenaa.aa 
IaiazaatOMkMtatttTalA,ai.aaak  ar  paat  flaa.H*.  CaaB 
WaeiMtfaM'«Mk. 

V  eakMribwaara  ruatH  to  m4m  Omm  eaSVjifaanig 
llS^kaah8illan,aaSaat  to  Mat  Staad.   Taanaahai^fc 


VOna  TO  8UB8CUB1B8. 

Baf  !>■■  iMililag  toili  aaato*  eintS  Ban  Om  aOaiR* 
•antoS  to  gtowra  faat  tto  laat  aanbrr  af  faa  t«n  fa  *M* 
ftalraahaaiMlM  >•  VaM  wiO  ka  terwaraaS  to  Ckaa  iatfw 
Wnpyar, n aa latfaaSaa tkat a  Baak  i  iiHaiaii  BawaamJ 
ttiniBnitoanHaaatli^aiknilai'M 


GHABftlS  fO&  AB?S&XI8Iie. 


Twaaty-faar  waeia 

Par  arwy  ■aanaStai 

amnBTissimraB  fattosizpnocr  aaxjb 

par  avaiy  ni r  1 1  Mas  Mckt  Watfa  7- 

VUaiaattokoraatonlBStkat  aolNnlayaS 
na  appear  tatto**8inaB»  BalaOolana.^  AH 
■aatka piipaU  ;  aonJaBtfai  I*  naSa  aa  npai 
aaiteenni^an  tto  anaot  nrt  jmiBi  a 


voaM  ka  gntofkl  If  a  P  O.O.  aoalS  to  < 
■npa.  StanpiL  towarar  (prafhnbly  killkMay  ' 
a  nSt  whan  ttla  toeaaraalaat  to  aktyaPAia^ 

fto  aSSna  aa  fadaSai  aa  part  eCtto  a 


Airartto 


mt  I 


lVSKBaaW«*aiB 

r*«ankar 


HoUoiray's  PiUa    are   aimifahly 
tfnairtatalaff  acb.litataa  aad    aerroas  eoa'«lt-- 
dign  iva  ortaaa^ra  tonforated  aad  p  «ar  MmS  aailck^ 
partl^iaf  Btadlctoa.    Tka  n«i«t  dalieato  nar  toka  It  ' 
aaprekcaaoB.  tka  moat  tiald  n*a«  kava  ao  taar.   n* 
of   Hailavay't  PJIt   gaarmatan  their 


*L»: 


appcrkg 


om  BxcHAsei  ooLmar. 

♦♦< 

ttodftaiya/w  Bfabai^  JTaliaaa  ia  a<./Rr  dfa  Mala 

aad  ad. /br  iearf  jaeaaaiiv  6  «a»d^ 


a»» 


Waated,  aU  the  batk  aambers  of  ths'^SIeoor 

MsT  u.vac>i«T  AaBBLMTKic  Liaar  iacajfiiL.**    BacSMt*-'* 
0.  T.  CiJktBa.S«  Cattle- Mrect^  a>a<ilat» 

Boiler  (atow-eomboation).  Hot  Water  Kp«  j'* 
-   -  ■      Cvaaad  caaa.-IIr.a.liftwaiv.»Mlk»- 


Boiler  (atow-ec 

raatad.  Car  Hcadaf  C 


I8B  odd  BombcrB  from  the  lOflTBt  vohuMBof  the  **lif 
uu  MKc«4«tc,"lBcxckaac«ft)ra  yat'fkl  k»»k  •raa»>*^ 
tha  JaiMtfr, ar  acad  aff«n.— Jaa  Lsraaqva.  SI.  aMim%,*^f 

Organ  Bellows  aad  Wfadoheeta  (aewaadangj' 
kaad).iB  ffoad  roadlttoa.  t^ady  fa*  vta4aa4  alpn'4|P^ 
WtuiAJi  fommtom.  Ma.  U,  MoxWy  aaar  WtdanMry.^^ 

Bloyole«  88fa.,  Bova'e  iBitaa  Ball  P  ^jv^ 
wkaaa'Maala.  brake,  baf ,  lifkt.  tpta-ald  mtUb  ^  a**^ 
aaadlUaa  parfbeU  T«liM«a  Bxeaaaaa  A^tr^^  "^  ^-^ 
ar  MIcmeopa.^DATm,  Oiua,  a'  d  Ot ,  Scdf  — 

Biojrole,  48iB.   What  offata  fa  ex. 
O.Moou.»,WaMkiafaa>oM,  ftanaaoiy, 

BtRst  Bleetric&l  Haddne.  w.th 

doc*  bca^tadkator,  aa^  kauavy  caiaiiav*.  «ti 
eo«t  110.  Xxckaag*  for  Latka  ar  Btefalr^— ^. 
Bndge. 


Aug.  11,1882. 
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A  FSACTICAL  TEST  OF  THE  RIVAL 
BBAKE8. 

rpHOSE  of  our  readers  who  study  railwaj 
X  aoddcoits  and  the  rival  brake  systems, 
areaware  that  lately  two  of  the  best-known  de- 
vices have  been  unintentionally  submitted  to  a 
very  orucial  test  of  their  merits,  and  they 
also  know  that  the  automatic  pressure  brake 
answered  the  expectations  which  had  been 
formed  of  its  capabilities  by  those  who  kept 
their  minds  unbiased.  It  may  be  remem- 
bered that  an  accident  happened  to  an 
express  train  on  the  Great  Northern  BaiL- 
way  in  June  last,  near  Werrington  Junc- 
tion, and  the  curious  accident  which  happened 
tiie  other  day  to  a  foeat  Eastern  express, 
will  be  fresh  in  the  memory.  A  brief  re- 
capitulation of  the  principal  features  of  the 
two  accidents  will  serve  to  impress  upon  the 
mind  ^e  importance  of  the  conclusions  to 
be  derived  from  them.  The  accident  at 
Werrington  Junction  was  caused  by  the 
breaking  of  a  coup^inff-rod  of  the  engine, 
one  portion  of  which  oSunaged  the  gear  of 
the  Smith  vacuum  brake,  and  knockMl  some 
part  away,  which,  falling  on  the  metals, 
threw  a  portion  of  the  train  off  the  line. 
The  speea  is  said  to  have  been  about  45 
miles  an  hour  at  the  time  of  the  accident ; 
and,  according  to  the  driver,  he  applied 
the  brake,  or,  at  least,  made  the  requisite 
motion  for  doing  so,  as  soon  as  he  became 
aware  that  something  was  wrong.  The 
tender  and  coaches  were  found  at  a  dis- 
tance of  470  yards  from  the  first  indication 
on  the  metals  of  anytiiing  being  wrong,  the 
tender  bein^  on  the  up-line— its  proper 
place— with  the  vehicles  all  off,  except  the 
last  van,  which,  strangely,  was  on  the  down 
goods  line.  The  carriages  were  all  stiU 
coupled  together,  but  the  brake-pipes  were 
broken  in  several  places —an  instructive  fact. 
It  would  seem,  from  the  position  of  the 
vehicles,  and  the  condition  in  which  some 
of  them  were  found,  that  they  must  have 
run  for  some  considerable  distance  after 
leaving  the  metals ;  in  fact,  it  is  dear  that 
some  of  them  were  off  the  metals  for  the 
full  470  yards.  The  engine  broke  away  from 
the  tender,  and  was  brought  to  rest  about 
1,100  yards  in  front  of  the  Utter.  In  his 
report.  Colonel  Yolland  says  he  was  not 
able  to  obtain  distinct  evidence  whether  or 
not  the  opening  of  the  valve  by  the  driver 
had  the  effect  of  putting  the  brakes  on ;  but 
from  the  comparatively  short  distance  which 
the  tender  and  train  ran,  he  thinks  that 
8>me  brakes  must  have  been  applied  to  the 
wheels  of  the  vehicles. 

Those  remarks  will,  we  venture  to  think, 
be  read  with  surprise,  not  to  say  astonish- 
ment; for,  in  the  opinion  of  a  Board  of 
Trade  inspector,  470  yards  is  a  compara- 
tively short  distance  for  a  train  to  run  with 
some  of  the  ooaches  off  the  metals  all  the 
time,  and  all  the  vehicles  off  for  a  portion, 
at  any  rate,  of  the  distance.  Probably  Ool. 
Yolhmd  has  some  special  reason  for  boliev- 
iag  that  the  brakes  were  applied ;  but,  as 
the  pipes  were  breken  in  several  places,  and 
the  engine  separated  from  the  train 
in  all  probability  directly  the  coaches 
were  t&own  from  the  rails,  it  is 
dear  that  the  blodcs  could  not  have  re- 
mained long  on  the  wheels,  if  indeed  the 
vacuum  was  sufficient  to  put  them  on  at 
all,  for,  as  we  know,  it  takes  an  appred%ble  | 
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time  to  bring  the  blodu  to  the  wheels  with 
a  vacuum  braJLC.  There  is  no  doubt  that 
the  inspector  reported  to  the  best  of  his 
judgment  and  according  to  his  interpreta- 
tation  of  the  evidenoe ;  but  he  will  scarody 
be  surprised  if  engineers  demur  to  his  dictum 
that  470  yards  is  a  comparatively  short  dis- 
tance for  a  train  to  run  with  some,  if  not 
all,  of  the  vdiides  off  the  road,  and  two 
turned  on  to  their  sides ;  it  is  in  reality  a 
terribly  long  distance  for  the  passenffers 
inside,  and  much  tx>  long  to  be  toleratea  in 
days  when  really  effident  continuous  brakes 
are  available.  The  Werrington  Junction 
aoddent  is,  in  fact,  one  of  those  instances, 
oomparativdy  rare,  we  may  admit, 
in  whidi  vacuum  brakes  of  the  sim- 
ple pattern  are  utterly  usdess,  aod 
the  most  complicated  airangements  on 
that  prindple  of  little  avail.  It  is  probable 
that  the  breakinff  of  the  coupling-rod  was 
followed  immemiatdy  by  damage  to  the 
brake  gear,  which  would  effectually  prevent 
the  driver  putting  on  the  bi^es ;  and  as  the 
engine  parted  from  the  train,  very  Ukdy 
almost  at  the  sameinstuit,  the  power  to 
apply  the  brakes,  assuming  the  gear  to  be 
in  good  order,  left  with  it.  It  is  tolerably 
obvious,  we  think,  that  if  each  vdiide  had 
been  fitted  with  an  automatic  brake,  prac- 
tically independent  of  the  system  when  the 
connection  is  broken,  the  traSn  would  never 
have  run  470  ^Eurds,  even  if  every  vehide 
had  kept  on  the  metals.  Ttiose  who  hold  a 
different  opinion  may  possibly  be  able  to 
explain  why  a  train  on  the  Qreai  Northern 
runs  470  yards,  while  one  on  the  Great 
Eastern,  travelling  at  the  same  speed,  is  auto- 
matically stopped  in  a  little  over  100  yards. 
The  full  detaus  of  the  Great  Eastern  acddent, 
near  Ely,  will  not  be  published  until  the 
inspector  makes  his  report,  and  there  are 
not  a  few  who  would  like  to  see  Colond 
Tolland  apx>ointed  to  investigate  the  dis- 
aster.  The  Gbeat  Eastern  acddent  was  an 
extraordinary  one,  so  far  as  the  direct 
cause  is  concerned — almost  unique  we 
ima^e.  The  balance- weight  of  the  link- 
motion  of  an  up-express  engine  slipped  off 
the  levers,  and  escaping  the  wheels  of  its 
own  train,  appears  to  have  bounded  towards 
the  down-line  and  lodged  in  the  bogie  of  a 
down-express  locomotive,  which  was  thrown 
off  the  line  into  a  ditch,  but  not  before  the 
driver  had  time  to  ap^y  the  Westiof^house 
automatic  brake.  ThiB  balance  weight,  a 
lump  of  iron  weighing  about  3cwt.,  appears 
to  have  slipped,  from  the  nut  of  the  pin 
working  loose  at  a  time  when  the  levers 
were  in  such  a  position  that  the  pin  could 
escape  and  leave  the  weight  free  to  slide 
off.  It  seems  to  have  struck  and  damaged 
one  Of  the  axle-boxes  of  the  second  coach ; 
but  seeing  how  quickly  wheels  follow  one 
another  in  a  train  travelling  at  45  miles  an 
hour,  it  is  remarkable  ma,i  the  wdffht 
should  have  escaped  as  it  did  and  bounded 
across  the  "  six-foot "  into  the  bogie  truck 
of  a  passing  engine.  This  engine  appears 
to  have  carried  vie  weight  about  70  yards, 
and  after  osciUatioe  suffidentiy  to  break 
chairs  and  bend  rails  it  turned  over  into  a 
ditdi,  about  114  yards  from  the  point  of 
first  injury  indicated  by  the  raib.  The 
Westinghouse  brake  acted  in  a  very 
effident  manner,  for  none  of  the  carriages 
were  tdescoped  or  thrown-  on  to  the  others, 
while  the  four  hinder-most  remaned  abso- 
lutdy  uninjured  ou  the  rails.  Just  in  front 
of  them  a  Brighton  and  South  coast  saloon 
had  its  headstock  and  a  buffer  broken,  and 
the  leading  wheels  off  the  rails,  while 
the  nearest  coach  to  the  engine  rested  on  its 
leading  end,  the  front  wheels  being  gone. 
The  intermediate  coaches  were  upset,  but 
there  was  no  piling  up  or  telescoping — a 
remarkable  result  in  a  train  traveUioff  at 
such  a  speed.  The  results  of  this  accident 
demonsteate  in  an  unmistakable  manner  the 
great  value  of  the  automatic  prindple  when 
used  in  connection  with  a  powerful  brake 


that  can  be  promptly  applied,  and  that  the 
Westinghouse  was  applied  promptiyin  this 
case  may  be  gathered  from  the  fact  that 
the  train  was  pulled  up  in  a  distance— the 
''pomparativefy  short  distance" — of  114 
ycffds,  or  about  five  seconds  in  time.  It 
will  be  interesting  to  compare  the  report  of 
the  Board  of  Trade  inspector  en  the  Ely 
disaster  with  that  of  Cof.  Tolland  on  the 
Werrington  Junction  affiur,  for  if  we 
transpose  the  conditions  it  is  not  dif- 
ficult to  imagine  what  a  terrible 
iliag-up  of  coaxes  there  would  have  been, 
ad  tn4  Great  Northern  engine,  instead  of 
separating  and  running  away  from  its  train, 
turned  over  after  running  only  114  yards. 
The  two  instances  afford  a  means  of  com- 
parison which  should  effectuaUv  alter  the 
opinions  of  some  boards  of  railway  direc- 
tors, for  neither  the  Board  of  Trade  nor  the 
public  will  be  satisfied  until  a  powerful 
automatic  brake,  efficient  under  any  con- 
ceivable conditions,  is  fitted  to  all  trains 
running  at  high  speed,  or  passing  over 
crowded  lines. 


REVIEWS. 

Light:  a  Course  of  Experimental  Optics^ 
chiefly  vnih  the  LanUm,  By  Lewis 
W&iaHT.    London :  Maomfllan  and  Co. 

IN  the  preface  to  this  work,  which  many 
of  our  readers  will  recognise  as  the  re- 
production, on  an  extended  scale,  of  certain 
papera  which  appeared  in  these  columns, 
the  author  alludes  to  tlie  remaric  of  Prof. 
Huxley — that  there  is  a  great  difference 
between  two  kinds  of  "what  persons  call 
knowledge."  Many  teachers,  according  to 
Prof.  Huxley,  have  no  conception  of  any 
distinction,  for  they  think  it  quite  suffident 
if  their  pupils  are  able  to  repeat  with  ac- 
curacy tne  sdentifio  proportions  they  have 
learned  by  rote,  whereas  the  object  of  the 
teacher  is  to  convey  dear  and  vivid  impres- 
sions of  the  body  of  fads  upon  which  tiie 
conclusions  drawn  from  those  facts  were 
based.  Mr.  Wri^^ht  has  endeavoured  in  this 
volume  to  play  the  part  of  teacher  from  that 
point  of  view,  and  presents  the  reader  with 
a  course  of  experiments  illustrative  of  the 
physical  realities  which  underlie  the  pheno- 
mena of  light  and  colour.  The  fact  that 
the  experiments  are  chiefiy  made  witii  the 
lantern  is  of  espedal  value,  because  the  ap- 
pearances presented  on  the  screen  and 
visible  to  a  whole  class,  or  to  the  entire 
audience,  impress  themsdves  on  the  me- 
mory and  the  understanding  ^th  more  in- 
tensity than  those  experiments  which  are 
made  privately  in  the  laboratory  without 
the  use  ot  the  lantern  and  the  screen.  Mr. 
Wright'sbookis  mainlyaddressed'Weaohenr 
and  iecturers,  but  the  student  ant^private 
experimenter  will  find  that  the  author  has 
never  lost  an  opportunity  of  <Muyi«ti^g  them  by 
suggestions  as  to  the  construction  of  appa- 
ratus. For  man^  reasons  the  student  of 
experimental  optics  will  find  most  pleasure 
in  the  phenomena  of  polarisation:  hence, 
perhaps,  about  one-half  the  book  is  devoted 
to  that  branch  of  the  subject,  which  is  fredy 
illustrated  with  diagrams  and  plates — some 
coloured.  Our  readers,  however,  have 
doubtiess  not  forgotten  the  articles  on 
*'  Optics  with  the  Lantern,"  which  appeared 
in  Vols.  XXXII.  and  XXXIU.,  so  that  we 
need  only  say  that,  in  an  extended  form, 
wdl  xuinted,  with  190  figures  and  ei^ht 
page  plates,  they  form  one  of  the  most  m- 
terestmg  and  valuable  works  on  experi- 
mental optics  that  have  yet  been  published. 

The  Hall-Marking  of  JeweUery.  By  Gsobqb 
E.  Gee.  London :  Crosby  Lockwood  and 
Co. 

The  author  of  this  work  is  one  of  the  largest 
*< ball-markers"  of  silver  chains  in  the 
United  Kingdom,  and,  probably,  at  one 
time,  felt  the  want  of  such  a  reference- 
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Am.lUlMt 


bodiaslMbaiilieMghvai^tihe  tndeaEBdllM 

ydlltto     fh»  tottftr  poMtM  means  ofifi  nteg 

oAi  irhAt  tb«y  iriBh  to  know,  but  to  the 

gcatealpirtiBo  tke  viyitetj  of  hali^mirlring 

iSf  lo  borrow   a  plmse  tfrom  Dtcodxeary, 

*'  Whatt  no  hflUh  oan-be  oxpMted  to  undor- 

stmt."   >InaeBiiiMboftbe|Miblioth«0eifl 

a  posAly   anttnmded   MM|^on  thftt  the 

haa«iHttik,  or  what  paisas  for  it,  isoftoitbe 

1081018  Of  deosiyiag  the  igaorasit  porAaMr, 

who'beliores  that  the  aMiideso  stampedlB 

of* ^better  qindity  thao  it  woold  show  08i 

aaalpis.    la  iaiet,  Aufd  ii  no  doobt  ihit 

mmj  aitudetaro  bought  with  marks  of  oome 

kindor  ether  oa  theoi,  in  the  ism  belief 

that  Ibey  a^ptm  gold  or  silver,  sometliaes 

witti  the  addition  tb«t  they  are  <<Milid.*' 

It  lo  only  fair  to  say  that  Ae  exoMise  of  s 

little  (if  that  wioommon  thing,  '^conunon 

aease,**  wfll  prevent  anyone  i^m  pnrohafeing 

9-enfat  ailoy  inthe  belief  that  the  artioleis 

gold^bntittsaqnettion  whether  the  tnde 

wmldnoibenefit  by  a  striotlawthatnotiing 

bfllow  a  tolerably  high  stands^  shonii  be 

sold  as  gold,  or  be  stamped  with  nay  of  the 

hall-mc^cs.  As  Mr.  One  tells  n8»  9-carat  gold 

oosting  333.  per  oz.  is  oomposedof  meta&  in 

abont  ue  folIowii^propoKien  .—Fine  gold, 

7dwtB.  12gr.,  fine  silfer,  2dwts.  12gr.,  and 

refined  copper  lOdwts.,  so  fhat,  in  reality, 

it  is  ane-nnf  copper,  and  is  be^er  entitled 

to  that  name  than  to  the  term  "  ^Id.'*  Hiat 

the-  laws  minting  to  hall^maiknig  nqfoire 

remien  is  a  peoDositioii  whieh  tin  majetity ' 

of  jewnHets  wo«d  not  dispnte,  and  we  find 

the  antiior  aotnally  speaking  of  the  ^'-neees- 

dty^foBrefcoi.    «  As lemrds thopohiie," 

he  SBfs,  ^'the  peasant  maos  are  too  teoh- 

nioal  and  variens  to  be  at  all  nndBotood. 

Nine   ont   of  every  twdre  persons  wonM 

not  probably   be  able    to   distingnish  a 

Osintaii  si ¥81     men   plated    with  aii^ 

irons  a  halWmarloed    ene,    on   Asir 

goanrtd  kaowiedge  of  ihe  marks,  the 

nnnber  of  marks  being  npon  eanh,  and' with 

a^DSMt  similarity  of  design.    .    .    .    We 

doaot  belieTe  thgo  nremany  inamifcotniasa 

even  who  ooidd  deeoribe  toe  whole  of  the 

marks  en  npieoo  of  plate,  with  ttie  pnrpoase 

for  #lnoh  th^  are  intended,  right  ra,  if 

incidsptaliy  asked  the  qnestion,  sind  we  i 

onile  sore  that  thoae  who  wonld  be  able  to 

ooeo  amongst  oar  pimuut  jowattsrs  wonld 

01— ist  of  a  mkioiity."    Mr*  Qee  has  been 

at  1^  pains  to  ooUaet  a  great  deal  of  infior<^ 

mathm  in  oenntction   with   the  law  and 

pmotioe  of  hall-'mnridng,    and  has  _ 

details  of  the  marks  and  roles  of  the  varions 

aasay  ottees,wkk3h  will  be  ivefnl  to  the  trade 

and  valm^ble  to  the  pohlio,  who  oan  saler  to 

this  work  as  a  Unatwmlhy  gnsde.   Bfr*  Gee 

woM,  however,  pennit  uo  masniaotnre  of 

**  geld  and  i&ver  wares  in  any  alloy  desired 

by    the   prohnser,"    w^  a    system    of 

optional  nall-maiiiing   jmtuvided    by   low 

for  allstandards  iHke.    l!he  qnatity  won]d« 

hunown,be  definitely  indisated  by  aGovem- 

mentatamp,  whiehwonld  giveamplB  aeeniity 

to  the  potehasar,  and  leave  the  trade  free  to 

mix  the  metals  in  any  way  whiohesparienoo 

might  teaoh  to  be  heat  for  thoepeoial  pnrpoae 

of  the  artisles.    flho  halL^Mrldngii^mid  be 

psrledtlyvnlnntary;  but,  if  we  nniarslaod 

the  author,  the  Oovemment  ataa^  wo^d  be 

applied  to  all  artides  bjr  enperts  imdar  Go- 

vennnant  oantrol,  and   QoMnniitfis'    Hall 

wonld  be  abolished.   One  exeentive,  in  faet« 

shonld  manage  aU  the  assay  effioss/andthe 

nunki  of  diAient  halk,  dates,  <ina]ity,  and 

otiier  ''  cahelistie  a^(ns,'*  together  wtth  the 

doty  aark,  dioidd  be  awMt  away.    The 

madBB  wonld  thas  he  rsdnsso  to  two    the 

maker^a  marie  and  the  Qovarnmant  stam^, 

which  latter  mi^tteasily  he  made  to  oentam 

the  date;    or,  ^sdiere  the  articles  are  too 

small,  the  date  oonld  be  impressed  alongsidew 

One  great  grievanoe  of  the   trade   nnder 

the    .pteeent    law     is    the    pmotiee    of 

titt    aaaay    offioe    in    breaking  vip  work 

wfaioh  Is    foand    to    be    leas    unn    the 

Vot  inatance,  if  only  a 


qnarter  of  a  gtain  imder  the  specified 
shmdaid  a  cop  or  plate,  on  which  a^;veat 
deal  of  artittio  labonr  may  have  been  ex- 
pended, is  redneedtoenoh  a  state  that  it  is 
fit  oady  for  the  melting  pot,  althongh  m 
onarter  of  n  gnan  xepreMnts  in  gMd  a 
ditfsxnnooof  one  halfpenny  per  onnoe,  and 
hi  aflver  ihe  eighth  at  a  f  asthing !  Those 
whonse  interested  in  the  qae8tk>ny  or  who 

Suire  inf armation  as  to  Indl-marics,  will 
I  llr«  G«e*s  cworlD  a  vahiable  handbo^ 
and  if  it  riumld  help  to  bring  nbont  .Mnnoh- 
needodrelonnitwill  kane  setved  a  doable 
pmrpooe. 

The  TJteoreticdl  and  FracHcaJ  BoUermaker. 
By  Sahttel  Kichglls.  Blackpool:  The 
AaChor,  Torkshire*street. 

Wsare  -glad  to  welcome  an  enlaigedand 
itovised  Mition  of  Mr.  Ntoholls's  «  Boiler- 
maker," taking  itae  evidence  that  his  labonrs 
hnm  been  appreoiated  by  those  whom  ths^ 
wereiBtendad  to  benefit.  On  p.  603,  Vol. 
XXIII.,  we  rofievrad  the  first  edition  at 
lengftii,  and  we  may  nOnr  aay,  to  those  ^o 
are  nnaoqmdnted  with  the  work,  that  it 
stands  ont  by  itself  ae  the  only  pmctioal 
fi'taiian  on  the  snbgeot.  ^  is,  in  fact,  a 
vnde«>meemn  for  the  pnetieal  boilermalnBr. 
The  ohoptars  en  geeaaetry  and  orthegaa- 
phio  prdfeetion,  or  in  other  words  on 
temphnng,  wilh  the  nnmorons  plates,  are 
alnne  wor^  the  money  to  any  hailerxsmith. 
Comparing  tiiooBCond  edition  with  the  firsts 
we  find  that  the  werk  has  gaown  by«bont 
fifty  pages,  nlihoqgh  some  ywtwns  he^e 
hosn  omitted.  The  added  matter,  {how- 
ever, is  of  moee  vnhm  than  the  parts 
omitted,  the  new  miss  and  tiie  woiked 
examples  being  wkaitnWy  siatod  to  the 
k  of  thoan  who  will  atndy  the 
hook.  Semnerily,  managow  or  teamen  wooe 
safeated  for  tkoir  pmrnaal  nhfliiiea  .alone, 
says  Mr.  NkhnBs ;  now  esBployees  desmnd 
something  more— 'they  re^nire  men  with 
tedkuoal  knowledge,  not  mere  r^e^- 
thnmb  wodoers,  and'  that  hnowledgois  what 
this  booh  is  intsnied  to  convoy. 

.^Lrf  Ind^ucUan  in  EngUind,  By  F.  E. 
HiTLMX,  BX.S.,  P.^.A.    London :  Long- 


TiDB  is  noi  a  traatiee  on  art,  nor  in  any 
aanae  a  tator ;  bat  is  ainqdy  a  monnal  in 
i^neh  on  aeeoont  of  the  position  of  art- 
teaAi^  in  this  oonntry  is  given.  The 
vanons  eobaols  *md  the  position  given  to 
drawing  in  thetr  onrriennim  ase  noticed, 
wh&  the  ait-foqoirements  of  oandidntes 
for  poets  in  the  pohlio  departaasnts  are 
indioated.  Mr.  Hnlme  points  ont  what 
sabjoetB  are  tanght,  and  why  they  are 
taamlitv  and  ondearonrs  to  show  that  art- 
teadking  is  a  neeossii^  almost  for  all, 
Iriiiethar  rieh  or  poor.  In  Ids  first  «haoter» 
thoanthorhnB  aosae  ramavkson  art^teaching 
nowond  tO  yeaie  ago,  which  leads  him  to 
disDonne  in  n  general  way  as  to  the  method 
fitm^shonld  be  ponmod  by  thoetndent;  and, 
later  on,  to  ^ve  an  onttine  ol  the  mtem 
fidl^tad  in  the  Qovemmant  art-eohook. 
XheBrlellawa  an  aeoodnt  of  the  poaitionof 
nrt  in.iko  vmione  pohUo  schools  up  to  the 
Asndsmy;  and  the  author,  by  aseans  of 
anecdote  and  enearpts  from  speeches,  ano- 
aeads  in  making  a  -rsadaUe  hook,  which 
contains  a  gpeeat  deal  otf  dry  but  naefnl 
inf carnation. 

Wohnve  also  reosived  The  ScieMfie  E¥i* 
dmee$  of  Org^ie  E9ohiti»n^  by  CteonoB  J. 
BoXAKBB  (MacmiQan),  a  reprintof  a  kokuo 
poldished  in  the  Fbrkvightigt  which  ia  so  ex- 
cellent an  epitome  of  the  Dmniman  dootrme 
that  the  dntingnished  nataralist  mrged  the 
author  toissoe  it  in  its  present  handy  form. 

A  Ptaelioal  TrgatkemHtandr^ramng,  by 

QaoBOS  OoLUxee  (Oroel^  Lookwood),  k  a 

handy  Utile  Tolome  by  a  practical  woricman 

who  givas  jplnin  inaUuoliuns  ter  working 

kand-mos  by  now  and  sfanple  meihods, 

nsfaehnsnaedhiwiirilfmAepntwitof 


his  trade. The  ElemenU  of  Machine  De9ujn^ 

by  W.  0A9fTMQwnL  nnwd  (Leogniai^,  b 
the  f  oorth  edition,  revised  and  eclsrgei,  of 
one  of  the  best  of  the  textbooks  of  scieQce 
issued  by  the  Messrs.  Longmans.  Hie  mA 
is  extensively  nsed  in  classes,  and  is  cm- 
fnllT  jKioedxyver  by  many  amongst  tlntBsn 
intelligent  practical  engineers,  puzded  n 
they  may  be  by  the  mathematical  formola 

nsed  in  parts. A  TreatUe  on  Shoring  and 

Underpinning,  by  Oeoil  ILlosk  &rocK 
(Batsford),  is  a  useful  handbook  for  atdu- 
teots  and  students,  as  the  author  has  mn- 
fully  lodrad  up  authoizties  on  the  nib- 
ject,  and  added  eddltionsl  notea  sod 
sketches  from  his  own  praotioe. — 
Bydmkmn,  ihUwick,  md  Nmeumd  fSC  I. 
XInarhl)  is  another  of  the  hatf-hehday 
handbooks,  the  ntittty  of  which  we  ban 
before  meotianed.  AtpnitentAheydUr«[n 
to  dktciots  osnth  of  Khe  Thames;  hot,  m 

pssenme,  the  north  is  to  follow. J£p2a- 

wr^V*  Bochet^imok  (B.  and  g.  JT.  fimUi 
the  twauty-fisat' edition  of  a  work  whidk  ka 
attained  a  wellMdeeerved  TCDOtntion.  Itka 
steadily  grown  in  bulk  nntu  it  now  ooatiki 
nearly  750  pages  ol  *•  nsefal  fosmoln  and 
msmomada  ior  cifvil  and  meohaaiosl  at- 
gineera."  Tkeee^j^oharopseoaonaOdiiMai 
will  sosely  proooto  the  new  one^  and  tkon 
who  are  nnaoqindntad  with  the  werit  nnj 
be  assaredthatitiaanindiBpenaahispaokat* 
bodk  lor  the  engaaeer  and  mnrtiiwikiin. 
-^-^The  Pht4iogrtipkic  flfaiiios  e/  MiMMfe,  fcqr 
BLBiBur  PBiVGHABn(PipoaaiidOa0ta),ii 
a  gossipy  aaoonntof  a  nnmharof  visits  psii 
to  ^e  stndhis  of  walMmown  pbotogmphaB. 
which  k  fril  fA  nsofrtl  hmts  totikeprefk- 
doik.  Tke  teem  ^^skidiaa,*'  pwrhapa,  aoara^ 
eooors  theoontents,  as  amongst  the  aekola 
areaeoonnta  of  nlietognf»hi^  priscnsnit 
diflkraDtt  estahttuunanta,  and  a  deaariptioa 
of  Dr.  Hnggin8'a«kidio,in  which  ke  ph8tOi 
gtnpks  the  stais  ^aad;  their  speaknt — 
JTMro-i^Ws  Whm  amd  WheM  «o  find 
7'Aaii,  by  Thos.  BHTViagr,  B^pea.iMaBchBsta 
Mieiosoapieal  fioaioty  (Bki^^kin  Marshdl), 
k  avery  handy  and  ns^nl  manoal  te^tk 
miofoaoc»ist  iHio  wkhas  to^atndy  the  minali 
fangL  ThewotkisaaangsdiotiM-mcntk 
of  tibeyear,  and  an  ^ypenoia  givno  a  htttf 
the  fungi  mostly  to  bo  ioond  on  the  hivm 

of  plants.' The    0pm  FirtmUoe  in  A\^ 

Afm,  by  J.  F.  Pnifrjkic  rTribnorV  k  m 
American  wocfc,  giving  an  hiatociaal  ikM 
of  the  flreplaaa,  and  a  large  nnaibv  d 
iUnetiations  Of  fireplaoas  andooa 


ont] 


XHE  0B6AV:  A  QDHPEBgHMin 
TKBAXiaB  OV  US  MAVUBAOUn 
nOOVAAL.  AVS  LODOMSHT.* 
By  9oKM  If  lason  "WAmuMt  . 

F  win  beat enee  obvioas  ihat  bv^  fihktNit- 
■isot  the  Ddvhig-Wlte  wffl  be  teadnti 
iocapable of  furnwy  romid  wfale  initaC«t,aad 
that  tberefom  the  Begnlatfaa  hythoBotSmas 
ahraysbepsrfafmedtrtAhat  oaehaad.  Tk 
wnAmansflp  hivslwd  eanaot  f aUy  *ho  oos- 
tfdered  gnater  than  with  tktf  r~ 
the  ^ 


DeieetKo.S(Matadat  a,  aate^^thBaaa^. 
It  wU  be  efoaUyaaanifaat'that^hmbkki* 
likewke  k  gat  lid  of  by  the ja  1 1 1  Ma  j  48»ki,- 

raismg  ef  the  end  oontafaaag  the  (M»  Si  tkt 
theS&zm-bottom  leavea  the  ktter,  aadema 
than  be  dmwn  lerwaid  and  entiiely  fteed  ton 
theKoae. 

I>8tfe0tKo.4  (itaied  at  V n»k,  <4h mT]. 
*nie  reau>val  of  this  also  wan  be  aeouMnai 
so    far    ss    k    ever    practkabk    wm  ne 
itT^otm  of  Kaa-to-Maa  Ooq^,  lytk 
I>evfoe.     That  k  te   a^.  <> 
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the  irliiie  it  is  not  found  noWMy  to  detach  the 
Driitixig  "W^ires  from  the  Oreut  Organ  BackfaUe, 
the  po&ion  of  the  Regnlsting-Biittoiie  on  such 
WIm  will  obriotudr  remain  entirQlT  nndls* 
tarbed. 

Dtfect  No.  5  (stated  at  n,  ante,  7th  para^^O* 
Thia  is  reme<fied  by  keeping  both  the  sets 
of  Kannal  Keys  perfectlr  straight  on  Flan, 
and  obtaining  the  '*PaBsmg  between"  of  the 
Gzeat-Org.  Sticker  by  the  dedce  of  making 
such  "  Passing"  portion  to  be  of  TFire,  suitably 
Cranked :  see  now  the  Description^  given  at  z, 
ante.  Thus  there  is  no  Stewing  whatever, 
either  of  Keys  or  of  Action,  in  the  entire 
Mannal  portion  of  the  -  Instmmenty-^the 
especially  unpleasant  Anomalons  Skew  of  the 
Gonpling  Baoafall  (see  m,  ante,  11th  parag.) 
being  of  course  got  rid  of  along  with  the  reat. 
Of  more  importance  than  the  latter  is  the  fact 
that  there  ia  not  now  the  counter  oonsideratlDn 
of  the  Mcmd  Skewing  (see  m,  ante,  2nd  parag. ; 
and  qq^  nextt  4th  parag.)  to  militate  agunfltlhe 
adoptiem  of  one  same  Setting-out  for  both  the 
Hannal  Boiler-boards.  [If  the  Char  Coupler 
should  be  here  attempted  (see  at  m,  ante^  8th 
parag,] » it  will  manifestly  be  necessary  that  the 
Great^tO'JM.  Stickers  also  be  Crank- wired  (see 
again  at  s,  ante)  at  and  past  the  Square-Koeee 
which  He  190a  Uxe  Swell- O19.  Kcj-tails.] 

A4thiaatageaeeagau&(e4Aaate^  9th.parag. 
and  01^  the  mathodof  Froni'»Ji^ifuliUioH_tia  the 
SwaU  Gkvisr,' 


_  that  raah  Beapla- 
tioaifl  hare  rendaiedaUgfatlT  mare  pasetieahlo  by 
the  fact  of  the  Wire-cranking' of  the  Stiakers 
■flswiiari'lesa  hindMMMfr  to  the  aequind  acoess 
to  tha  BflfBlatingr  BsttoM  than  do  tha  ocdi- 
narv-«WoodeiL  eBtbMly'-Stidkers.  Whaaever 
tmok  IVoBtf^Begalatiaii  ia  resohad  vmnt^  iM  will 
MaaesiHy  he  best  t»  plant  tha  Great-Org. 
Stiekaffa  back  at  thaeztiwia  [rear]  end-of  ihSr 
Kssf -tei]s,-*ao  of  ooaiaa  oaoaing  the  Naees  of 
the  SwalUOxg;  Sqaaiea  to  emtar  and  Uobelween 
such  Stickers :  the  lattar»  beiag  of  wire  at  such 
pafait,  wttL  aflOQonnodate  thaaa  Kosea  in  a 
rafftdeotly  free  manner  (aee  m,  aata,  last  part 
of  2nd  paiag^).  ThaNotehing  of  tha  Bwell-Org. 
KayiWHl  thas^  in  sneh  ease,  take  tha  foam  of  a 
simpla  zaaafTaL  of  the  eaner  paalioii  cl  the 
ai^jsais  [reai]  and  ol  each  aide  of  soah  Key. 
Thafiliekatol  thaOannlar  Gireaito  Pedals  amst 
nosr  ohviaBS^  be  sei  olese  inaUa  of  tha.ragular 
attcksDOf  tha  araat-Ovgan. 

By  tiie  foTgoinff  arrangement  tha  Swell*  Org. 
Square»No8Bs — already  lengthened  by  having 
to  reaeive  Uie  Swell-to-Ped.  Stidtera-wiH  be 
prevented  from  beoondng  still  fur^er  extended, 
and  the  Begolating  Wires  carried  by  such 
Noses  will  be  fairly  aooessilfo  to  a  proper  Tool. 
The  ooniaot  of  the  Action  €h!eat4o-PedaIs  Is  not 
of  course  rendered  so  satisfactory^  as  when  made 
behind  the  said  regular  Stirrer  iHiioh  is  on  the 
same  Key;  but  stfll  there  wiQ  exist  no  real 
risk  of  fore-lifting  the  latter  (see  again  m,  ante, 
last  part  of  2ttd  parag. )t  provided  (mly that  suc^ 
Great-to-Ped.  Sticker  is  plan^  aa  dose  aa  is 
possible  to  such  regular  Sticker  contact,  and 
that  the  [Great-Org.]  Key  itself  be  of  an^ple 
lengtii  (See  here  at  rr,  Bis,  ante). 

With  regard  to  tha  abstract  adviiobility  of  the 
preceding  positing  of  the  Gkeat.Org.  SUekers, 
and  oonaequent  entry  of  the  Square-^Noses 
between  them»  it  may  be  oonUdeved  that  anoh  a 
treataaai  is  not  usually  to  be  adopted,  unless 
either  the  Backfalls  or  the  K^s  of  the  Great 
Manual  are  aJiready  aa  long  aa  is  well  admissible 
(sea  n,  next),  or  else  that  the  Front  Bemilation 
of  the  Swell  IVCanuaL  is  a  nutter  detemunad  on. 
Aa  to  tha  first  of  these  paints,  see  what  has  been 
said  (at  m,  ante,  16th  parag.)  aa  to  the  shorten- 
ing by  diminution  of  overlii^:  with  respect  to 
the  second*  go  again  over  what  has  been  given, 
with  tha  Fariugdon  Arrangement,  oomoeming 
anoh  Front  Ragnlation  (at  ^  ante,  8th  parag.), 
— the  sama  non-neoesaity  holdl^  gooa  ia  the 
prevent  case.  Tha  alternative  and  pcelerable 
maUiodhaa  also  previously  been  set  foith  (a|  m, 
ante»  iMt  part  of  2a4  parag.). 

q,  Aa  a  Vmkct  on  this  present  (Njx  4)  TitaU 
m^ni  we  may  eonftdently  pronoanoa  that  it  Isy 
with  tiie  exoeption  already  implied  in  favour  of 
some  Treataieut  which  oofqprdiends  a  dear 
Oou^ar  (see  fully  at  r,  next,  2nd  parag.  and  on), 
the  best  pcaotieablo  for  the  General  Laj-ovi  iadt- 
oated  (see  m, .  ante  and  on) ; — ^bearing  in  mind 
that  tha  design  will  not  suit  a  Detached  Bujift 
^aee  r,  next,  14tii  parag.),  and  thai  tha  GHnS^ 
Organ  BaolMla  are  prevented  irom  ever  bdsg 


Fanned ;  but— on  the  other  hand^-that  the 
work  is  quite  simple,  i^t  Skewing  is  elimhtated, 
and  that  friction  is  reduced  to  a  mioinram  (see 
at  9,  ante).  The  Merits  and  Defeota  of  Tteal- 
ment  No.  4,  therefore,  like  those  of  No.  2,  rise 
or  fall  along  with  those  of  the  said  G^enesal 
Lay-out  itself.  Oonoeming  tiiis  the  reader  is 
to  be  again  referred  to  DeptuimeHt  Enms 
Ono^ir,— in  supplementation  of  what  haa  already 
been  given  at  m,  ante,  4th  parag,  and  on ;  and 
at  A,  ante,  9th  parag.  We  may,  however,  here 
suaamarise,  by  sayiog  that  the  General  Arrange- 
ment and  Design  of  the  present  Instrument  are 
palpably  snperfarto  those  of  that  at  Faringdon ; 
and  that  the  only  real  Defect  (the  absence  ol 
Clavier  Projeotion  cannot  fairly  be  called  blame- 
worthy) of  WHlis's  general  Design,  is  that  the 
SweU  Seotion  still  retaina  tha  Order  of  Smallest 
Pipe  at  Middle.  It  is  neoessanr  to  add  that 
auoh  Order  was  here  refidered  advisable  by  the 
liadted  width  allotted  to  tha  Organ  (see  Dep. 
BmLDOfQ  Fbaicb,  43,  f),— oUiging  ttie  Pedal 
Pipes*  being  kept  oloae  to  the  Wind-chest  Sides 
(Ends),  and  so  preventing  that  aooess  to  latter 
which  is  desirable  with  all  Sections  which  have 
their  largest  Pipe  at  Middle. 

With  regard  to  the  advantage  of  this  last 
named  Ordering,  as  applied  to  the  Swell  Section, 
the  reader  must  be  referred  to  Department  Wi]n>- 
OHSST,  and  also  again  partly  to  that  of  Enrfsa 
Oboak.  It  will  suffice  here  to  observe  ihsA  a 
Swell-Organ  whieh  has  its  largest  Pipes  in  the 
centre,  and  is  also  planted  behind  and  on  a 
level  with  a  Great  or  otiier  ][Jn-Boxed  Organ 
whioh  has  its  emaUest  Pipes  at  oentre,  will  derive 
real  benefit  irom  the  tones  of  its  Bass  Half  beia^ 
then  more  unobstructed  in  reaching  the  Audi- 
torium; and  alao  that  sueh  an  Order  of  the 
Swell- On^.  Pipes  is  a^^reeable  to  the  giving  of  a 


Cov$d  bxlS Lofty  form  to  the  Swell-Box,— such  a 
form  vary  palpably^  assisting  the  reverberation 
and  consequent  enrichment  of  the  Swell-Organ 
Tone. 

See  at  this  point  with  reference  to  the  Coupler 
Swell  to  Pedfd^s  being  made  of  the  Fart  kind 
(descrip.  at  qttqq^  next  and  on). 

qq-  No,  4^  Treatment, — ThiA  consists  simply 
in  the  Correction  of  the  Imperfection  last  named 
— ^viz.,  the  Order  of  the  Pipes  of  the  Swell 
Section. 

In  the  present  Treatment,  therefore,  the  Order 
of  the  Swell-Org.  Pfa^  ia  understood  and  en- 
foroedtobe  with  the  largeet  of  them  atMiddle. 
Of  course,  the  necessary  space  for  Tuning  Access 
must  exist  at  the  sides  (ends)  of  the  Swell-Org. 
Windchest.  In  every  other  respect  of  General 
Anangeaunt— inehdJnir  tha  Pipa  Order  of  tha 
Great  Organ  sueh  piaeent  Treatesent  ia  as- 
•nmed  to  aathe  sama  aa^that  of  tha  Hoddesdon 


two  Manual  RoUar-boarda  into  aa  agreement, 
but,  hi  sudi  resdeiing,  alao  (aa  iust  stated) 
abolishes  entirely  the  Anemaloas  angle  of  the 
Con^g-BackfaUol  Mawsal^to-MannaL 

See  now  again  (at  A^te,  9th  parag.  and  on) 
with  reference  to  the  Front-Begi^tion  of  the 
Swell  Manual. 

Fto  the  exact  posit  of  the  regular  Stickers  of 
the  Great  Manual,  and  the  oonneotion  widch 
exists  between  such  posit  and  the  Front  Be(p- 
lation  just  spoken  of,  see  as  already  given  in 
Treatment  No.  3  (at  m,  ante,  last  part  of  2nd 
parag.),  and  Treatment  No.  4  (at  p,  ante,  9th 
parag.),— where  also  will  be  fou^d  the  oeoes- 
sarydirections  ooaoeming  the  Coupler  Gteat- 
to-Ped.,  and  the  exact  design  for  the  Hey- 
TaUs  of  both  the  Manuals, — in  connection  with 
all  theee  points.  The  actual  model  adopted  in 
these  several  items  in  Ae  present  ^Keatment 
will  preferably  be  the  same  as  that  with  Treat« 
ment  No.  3. 

qqq.  As  a  Summary  oonoeming  the  present 
Treatment  No.  4|  we  may  say  that  the  General 
Amtngement  (see  qq^  ante,  latpasag:  and  on)  for 
whioh  it  is  suitafaiais  iki$  best  possible  under  all 
ordinary  or  Normal  circumstances  (see  again  at 
qq^  ante,  2nd  parag.,--a8  to  Tuning  Aeeess) ; 
and  that  tiie  Treatment  itself  is,  for  such  Ar- 
raasement,  also  the  best  poasibie  under  all 
conditions  exeepting  when  someone  of  tha  still 
preferable  Ctear- Coupler  Designs  is  adopted ; — 
remembering  alao,  as  before,  about  a  Detaehed 
Buffet  (see  r,  next,  14th  parag.). 

qqqq.  We  have  now  arrived  at  the  pnoper 
Stage  to  point  out  that  either  ol  tha  preceding 
Five  Treatments  may  ba— in  tha  abao^ee  of  either 
a  Clear  Co«||lar  or  of  a  eomplata  Pedal  Organ — 
very  much  in^roved  by  maUag:  tha  CkKmler 
Swall-to-Pedale  to  be  of  tha  FaH  hind.  This 
Device  (anidaaof  thapreaeniwrites^s>haabeen 
already  partiy  dasaribad  in  oonneotion  with  the 
Bbziows  (at  10,  /) ;  but  a  law  words  aso  advis- 
able hare  alao. 

For  a  Fart  Coupler  it  ia  flast  neaeasaty  to 
provide  with  a  Partitioti,  such  portlan  of  the 
Soundboard  as  will  bo  operated  upan  by  auch 
Coupler;   and  eaoh  of   the   two  cttvisiona  so 


In  the  Manuals,  and  in  the  Action  conneoted 
with  them,  the  only  essential  alteration  from  the 
preceding  Trealment  (No.  4)  is  that  the  Hoddes** 
don  model  is  also  resumed  for  iAie^Manuals,  in  so 
far  as  that  the  Swell-Org.  Keys  are  now  Skewed 
as  in  Treatment  No.  3,— the  Great-Orr.  Stick<na 
being  therefore  of  course  not  Cranked.  Bat 
this  resnmptloa  deaa  not  extend  to  the  Eay 
Action  of  the  Swell-Org.,  which  Action  now  runs 
from  sneh  Kay  straight  to  its  BaUar-board,— 
the  Setting-out  of  tha  latter  being  thns  made  to 
start  at  tiie  Half  Semi- tonal  Key-tail  distanoe 
«  out "  (aride) :  but  this  shifted  nature  of  sueh 
start  ia  manifM^  ol  not  tho  least  conssquenoe 
ia  tha  ptMsnt  Twwtment,  hacauaa,  theBipe-OBdar 
being  h«a  totally  different  in  the  two  [Manual] 
Sacttosa^  the  Settii^out  of  tha  Gieat^Orgu 
Bdlar-board  eould  not  ia  amy  ease  be  mada  to 
asrve  also  lor  the  Bollar-board  of  the  Swell- 
Oi^.;  andtheSetting.outof  thalaiierwiUnot 
ba  m  tha  smallast  degree  matt  difficult  than  if 
ita  start  wera  made  in  agreeoMut  with  the  Kjev* 
tails  of  the  GhDea^Ocgaa.  Of  oonne,  tha  Baok- 
falk  of  the  Coupbaa  SwaU  ta  Great  and 
BwaU  taPedalawiUraqaira  to  ba  Skewed;  but 
each  two  Skewinga  furnish  tha  only  dspaiekoras 
frooa  tha  square  whioh  oooar  in  tha  entire 
Manual  Action :  and  iiwill  ba  noted  thatthe 
Ammakue  Skew  (sea  si,  ante,  lUh  parag.)  is 
now  got  rid  ol  altogether. 

The  only  remaining  Skewing,  that  of  the 
Swatt-Org.  Keya,  oeasea  hero  to  have  that  ob- 
JMtkm  agahist  it  which  «siated  in  the 
Moddesden  Instrmaant  (see  n,  aafte,  7th  pang.), 
becauaa  now,  tha  aUeaed  Flpa-Oadar  ol  the 
Swell-Org.  not  oi^yrenden  uaad?iBabla  any 
ieooad  [return]  Skawiag  ia  order  to  bting  the 


formed  will  then  receive  its  own  separata  Pallett. 
In  the  preeent  eaaetiie  Coupler  tooe  underatood 
ia  tha  Fart  SweU^to-Fedale ;  tiierelore  about  the 
lower  half— La.,  the  pertion  oosei^OBdaBt  witii 
the  Pedale  Clavier^-of  tha  Swell-OrgL  Sound- 
board will  reoeiveaochtwoPallattrtoa  note;  and 
one  of  thesePalletta  should  supplrthe  Beede  and 
Chorus  of  the  Seetion,  and  the  other  Pallett  serve 
the  remainder  of  the  Begisters  of  latter.  Each 
of  theee  portions  of  the  Swell-Organ  must  have 
its  complete  Action  bi  permanent  connection  with 
its  Sweil-Ofg.  Key,  the  two  No.  1  Squares  or 
Backfalls  prelerabhr  having  their  Nosee  lying 
side  by  side  on,  or  in  tha  F^nk  of  the  Tail  o^ 
eaoh  ringle  one  of  such  Kierye.  Also  it  is  of 
oomse  oaligatory  that  tha  Oouplar  Swell-to- 
Grefit  do  act  upon  bo<^  of  the  ealdPaUetts,  or  it 
will  not  be  possiUe  to  unite  the  whole  of  the 
Coupled  Manual  to  the  Great  Organ  at  all.  The 
simplest  means  of  doing  this  will  obviou^  be 
by  pUciagsuohCoupliog  betweenihetwo  TWi^tmH^lp 
(see  8,  ante) ;  bat  swoh  a  Form  may  as  mani- 
festly be  not  always  piaetisable  (see  next  parag. 
but  one),  and  in  sueh  event  it  ramaina  (prefer- 
ably) only  to  cause  the  BaekfkUt  of  the  [JlUn.- 
to-iuyi.]  Coupler  to  act  upon  both  of  the  afore- 
said No.  1  Sqoarea  or  Baokfdls*  The  Stiakers 
of  the  Coopler  SweU  to  Pedale  aae  nowto  be  so 
arranged  aa  to  be  in  contact  with,  And  Wired 
into,  oa/srtheone  of  each  two  of  Squares  or  Back- 
falls which  is  oonneeted  with  the  Flue  Founda- 
tion portion  of  the  [Swell]  Seotion.  Sueh  Fart' 
Coupler  is  then  complete.  A  moment's  reflection 
wiU  shew  that  bv  such  a  treatment  the  Pedal 
Organ  can  benraoh  bettw  sap^lnnented  than  by 
OoupUag  to  it  the  JW(;  8weU^<^.,-^th 
sooM  deep^  powerful,  and  perha|M  snari- 
ing  Beedi  almost  inevitably  present.  If 
the  Fall  Swell  be  at  a^  tfane  de- 
sired to  be  placed  upon  the  Pews,  it  can  of 
course  be  so  obtained  by  merely  employing  the 
coupler  Swell-to-Great  conjointlg  with  that  of 
Great-to-Bedale.  [Should  some  form  of  the 
FUppet  Chest  be  adopted  instead  of  the  r^^r 
Soosdbeaid,  the  Coupler  SweQ-te-BBdale  will 
be  made  to  act  only  on  those  particular 
"Puppets'*  (PallettB)  which  bi^tmg  to  the 
Registers  which  it  ia  derived  to  so  pkee  in  oon- 
neotion with  the  Pedals.  See  hereafter  in 
JiyaHfamto  COUPONO  Atnoir  and  Wxsdcbbst.] 
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Auo.  n^ 


rj  to  poini  oat  that  tho 
■koalliMTa 


ClB«phr  jot/L  JMcrihrf  Aowtf  nrer  exMt  im  wuj 
iMfammeat  tibat  kM,  or  k  to  havv,  its  Ooi^lsr 
8««a-to-Gtost  made  o<  iJbm  CImr  kind  (mm  r, 
ant,  Sad  pang.) ;  for  ia  saeh  orant  the  Seeda 
wM  Cbonia  of  Oa  Swell  Saotka  voiild  ba  oat 
aff  flioai  tba  iWt/ Oigaa  allogotker. 

Vor  a  folkr  deaoriptioB  of  tlia  Maohaiiiam  of 
tiba  Part  Oooplar  aae  D^mrtmmt$  Oocpleso*Ao* 
nova&dSjKT-Aomnr.  It  k  bare  xtqaiiad  onlj 
io  add  that  aay  Oovpkr  plaoad  bet  vmb  tha  two 
'  I  wiD  aoty  aa  a  fact,  be  f onxid  wall  prao- 
aitbarof  tba  praoadtag  FiraTraat- 
laaaaa  m  avacy  oaa  of  Uk&t  Ihm  lowar 
I  of  tba  Gtaat  Oig.  8tkk«a  will  ba  in 
» wmj  of  tha  DiiiMHinti  SlidJng  forwayd, and 
in  lov  of  ftta  tbeia  axkta  tba  additknal 
tbat  tba  bindir  portkna  of  tba  two 
an  not  aat  ona  ^ertkalfy  ofor  tba 


(TVk 


) 


CLAKOVS'S    nrCAVDBBCBR 
OAS-LieHI. 


FHa  634.  p.  419,  wa  bdaflj  aanovnead  &at 
IL  C.  PkaiiMii,  of  Pluk»  bad  patantad  a 
lof  prodneisff  aa  inteua  iridta  light  bj 
air  and  hot  caa,  and  directing  ttka 
a  eviindar  of  Hii       Sinoa 
baa  lad  to  i 


light 


or  other  rafractorj  metal,  with  krga  meabea 
attanbad  to  a  zing  providad  with  a  baronat 
oat^  or  ita  cgmTaknt,  ao  that  it  can  readily  be 
lamofad.  The  appantua  it  will  ba  aeen  admite 
of  eoaaidarabia  modification;  bat  baa  aUU  the 
defect  tbat  gaa  k  oaed  in  beating  tha  air  Bopply. 
Tba  nia  of  magnwalan  threada  aapported  1^ 
baakete  of  pUttnnm  wive  woold,  bo  warer,  appear 
to  ba  aa  impcofcaMnty  aatba '    * 


aodiikatkia,  and  aaother 
aauat  baa  beea  aeoored,  the  prinemal  feataiei 
X  whkh  aia  e^lainad  in  the  following 
ita  accompanying  illiiitratia 
raaeataia  TiittBal  aectioa  oaalotmof 
Iba  iaiiMiniid  appazatn%  ia  which  tba  bent  of 
I  af  oombaaCioa  k  partiaDj  reaorarad 
/  aeeofad.  Tba  dir 
eanaat  antfing  by  tha  p^  D  deaoeada  tba  taba 
d  which  k  made  hot  by  tha  email  jeta  of  oaa 
pliying  on  it,  and  becomea  heated  before  raachmg 
ibajatS.  Aportkaoftbaairreimlatadbytha 
amew  braadiae  cff  by  the  pipe  T  and  datcenda 
iafto  tba  aagolar  ipaea  B.  Ibe  gaa  snppliedby 
Iha  nipa  Mr  eataca  tba  ipaoa  £  ia  qaaatity 
v^gaUted  bj  tha  adjaatiBg  aetew  G.  From  B 
Joar  tabaa  L  ooadaot  tha  gaa  to  the  xiag  B 
vhkbdiatribatmktatbajat.  A  poctioa  of  tba 
gaa  ragalatad  by  tha  aerawahewn  paaeea  hj  tba 
I  into  B.  whidi  tbaa  bacomai  charged  with  a 
tare  of  gaa  and  air  ia  proportMaa  whkh  caa 
ba  eaaly  segolated  by  the  aorewa.  Tbk 
dcaoeada  tha  loar  tabca  K  and  imaea 
i  in  jeti,  wbidi  are  ignited  and  aarra 
to  beat  Aa  taba  C.  The  wbok  k  ineloaad  in  a 
caaing  whiob  oparatta  aa  a  ddmney,  baling  at 
tha  imp  lateral  i^artazea  by  which  the  prodaeta 
At  the  bottom  tLa  caafaig 
ia  two  coBoeBtric  ooom  oonoeotod  by 
tabaa  J,  aad  aupootU  a  baaket  oi 
Tbzoagh  thk  baaket  the  j 


tnamg  tta  light,  aad  by  the  draoght 
'  tba  caaiag  tha  peodaota  of  eombartioa 
Iqr  Aa  aaanlar  paamge  P  whikt  air 
by  Aa  atom  tabaa  J  becomm  beatad 
ia  aapportiag  the  oomboatioa  of  tha 
k  obriooa  that  tba  tabe»  K 
aad  L,  aa  wafl  aa  tha  ^aem  B  and  B,  are  be«ted 
by  tha  prodaalaof  iwmbn«ooa  aa  they  aaoend 
withia  the  caaing  M,  a  coaiadetable  portioa  of 


or  bftikrCa  are  tbaa 


Tba 


palveri«ed 
r  plaatk  by  thoroaghly  mizing  it 
with  aaolatkm  of  a  mU  of  magneaUttZ  k 
readily  decompoaed  by  beat,  paitkokily  Ae 
aeatata  of  migaiaii  Tba  pla^  paata  beiag 
pat  iatoacyimder  aadaab^Dotad  to  mnHnriti 
by  a  piatoa,  k  caatad  to  iame  ia  coa- 
khnada  or  tabea  throogb  a  anitabk  dk. 
n  tbaa  dried  aad  thoroaghly  Laked, 
tke 


ba  Aa 
aathi^ 


4  tha  aoetk  acid  being  ddvaa  otf, 
OB^  compact  andaottl  mMaeak 

from  Oa  dk  are  wooad  OB  a  boblda 


aad  tbaa  oa  aa  axk  at  light  aagka  to  thf 
loaaMi^  ao  tbat  the  threada  amm 
aihata  at  their  cfombgv,  thai 
wark  which  beiw  dried  nd  k 
tfMbaeketafMgamia thread.    TbabaAatmaj 
bacaaed  oiar  withp^er  or  other 

I  ao  aa  ta  atlaagthea  it  Cor 

_      ia  caaing  being  bant  awiy  ^bab 
tha  jat  k  ig^lad.    Tba  ■■gaiirfiii  baakot  k 


at  a  diaUaoa  of  aboat  aix  vardifamitti  til». 
phoney  or  aeadf  iato  tba  ioatraBmt  tke  ttb* 
phonk  coneat  from  a  goodkaBaBittar(thito( 
Bottcher,  «^.)i  *^  z^MI*  •><•  obewtei  to  Ion 
their  diatiaotaeaB,  aad &Bpear  if  tefiinbe 
a  bttk  lorBad.  TlM^^^nbcata,  bdetd,  lyi. 
obronoody  wi^  the  dtaphragm^  aal  mMu  k 
Mmplerthaato  calwilata,  fromthaan^£g{ 
their  carfUatJiw^tiiat  af  tba  Ttbotkm  of  tk 


iHiikt    tba 

aufll  kniJy  cool  toaee^e  farfm,  or  thai  atata  of 
jcmi-fmioa  ia  iHiieh  it  k  Impoaeibk  to  aaepit 
in  abapa.  It  k  mainly  baoaam  platianm, 
raiaed  to  a  white  beat,  teade  to  ran 
togatbtt  tbat  oeik  need  la  ekctik  iacaadeaeant 
kmpe  bava  iailad,  lor  the  platinnm  g^owa  with 
tha  meet  intanae  brilliancy  oa^  wbeaitk  jnat 
oa  tha  point  of  forioa.  It  reautai  to  be 
bow  M.  GbBKmd'e  baxaer  will  act  wbea 
witbdiihraat  qaafitieaaf  gaa. 


KEASVBEMEnS  AMD  AKPUFICA- 

TI09    OF    XBLBFHOnC    TIBBA* 

TI09S. 
*<  Tj^YBBTBODT  k  awna,'*  eaya  M.  Salet,  in 

JlJ  a reeeatpaper  to  tba  Park  ftnadamy, 
««diatitkpoaBbfetoliear  tinoach  a  tibia  door 
af  piaa,  woraa  apohealn  aa  apaitmaat  tiiat  k 
otherwieeqaitaoloaed.    lathkcaaatha 

"      '  aamittad    by   tba    air 

am  wooden  board,  aad 


aa  a  pietoa  woahL     Tbk  familiar  axperim 
maatbafo  atraekphymemta.  aagtriag  proof 
tha  azqniaitaaeMlbil^ofthaeer.    Aa  Hfara- 
a  of  the  board  are  indeed  laty  —all,  bard^ 


aoweakdiatihv 
called  la  qaeatka.  Tbay  eziat,  bowavar^  aad  I 
!oeeed  to  giia  aa  idea cif  their  asMtfiteda.'* 
The  ma&d  adopted  by  M.  8akt  waa  m- 
faHewa:  Haiaadoa  Oa  iroa  diaphragm  af  a 
Bdl telephoaa  aamaOgiamdiM  wai^UBgO*45 
aad  ia  iBaat  of  thk  waa  aapported  a 
fankhkm  witb  it  Nawtoa^a  ringa 
laagamaatiaaembka  thatdavkad  bylt 
loratn^yaf ~ 


It  k  certain,  bowater,  that  the  aanharn  of 
the  di^hragm  wi^  Oa  dkm  mmt  kM  tk 
moraaMBtaaligbay;  timatim  nnha  oUuHd 
arrprobably  by  defect  rather  tbaa  by  OEM. 

Iftaatiamta  tha  diapknieataf  tha  ikff^M. 
Salet  arzaagea  bafora  tta  raceifar  triipkae, 
wbidi  k  caaeed  to  eeeit  a  noattwanaa  mod,  t 
taraing  dice  pieread  wi^  iltti,  like  thitoli 
pbwaanaHecnpe  One  llada  that,  wiAaeatm 
taioeity  of  rotatioa,  tha  riaga  rmqipearwitbdii- 
tmctaem.  Oa  bbwing  than  tfuraasJkthB&e, 
ao  aa  to  amka  it  act  aa  a  ayran,  itkfaaaltk: 
the  — T*^  wpftduired  kin  aaiaoa  with  thettna- 
mittadbythatekphona.  If  it  ba  alight]^  kwmi 
or  raiaed,  immiiilktiily  the  riaga  oaSlkta>itiat 
>,  tbaa  wi^  aoch  rapidi^  dmt  they  k 
iariaibk  agaia.  Whik  tkqr  wnHkii  cm 
may  aaaify  eaHmata  their  diepiacameat ;  kou 
a^erimeat,  tba  k  of  Aatfiepeaaa  being  eatttod 
iato  the  tranmnlttwr  with  tha  towvI  ■  (M},nd 
witibaMdarato  iateaai^,  tha  diipiaeaBMas wa 
aaariycqaalto  Aa  dlmanaa  af  two  fwmialiii 
riaga,  aad  Oa  aaralitade  af  lifaBatioBa  of  ^  R» 
ceiiriagpktawoaldthaaba«to»HB  Ikiaamilib 

If  tfiara  ba  aeat  Iato  tha  takphoaa  aanmb  li 

fleraat  IntwMitiaa,  bat  Tmy  wank,  aad  cacki 
a^^daea  not  caoaa  dkplaeeBMat  of  th 
rioga  beyaaad  half  Aa  diitaaea  aupai  atliift  ftm, 
one  may,  by  ooiMAkiing  a  point  of  the  ika&c, 
fajer  from  ita  Iwiabtwaa  the  intaaiityafftia^ 
rent.  TbkafaurtttfgalfanoaeatrkproMH,m) 
IL  Sakt,  aalght  andoabtad^  ba  atifimd  k  it 
tdcotroeoopM  receivar* 

la  crwrnartinn  with  tha  teagoiag,  we  vifl 
bare  proceed  to  notice  aa  ialtaiatfag  den»k 
aagBMBtiag  tha  dyaamk  cCeet  af  the  vdn- 
tioaaof  diaphragma,  raoeatfy  deearibed  bj  Hz. 
W.  B.  Oooper  to  tba  P^aakHa  laatitota. 

Wbea  a  cord  k  pamad  ovar  a  roTolviBg  pefi? 
it  k  wall  known  that  tharakapadoaoMaAr 
proportioned  to  tha  character  of  tha  aarfMaa 
ooatactaadtbapnaeare  oathaea.  TIkfrili 
dae  to  tha  frietioa  of  tha  aa  i  f anaa  oa  ea>h  rubr. 
and  fmtreama  in  nearly,  if  not  exactly,  tto  «■ 
ratk  M  tha  preanra.  How,  if  tha  oolkyi 
looae  oa  tha  abaft^  and  wa  poll  a  coed  maaf 
overity  wa  ba^  tha  aama  fbrea  czarteditt^ 
other  end  miaaa  tha  iriotioa  of  tha  tkthii, 
however,  tba  paiky  k  ftttachad  to  Ae  ebeft  al 
rotadag  toward  the  aad  palkd,  tbaa  tha  nnJ: 
at  tha  other  end  k  Oa  teoa  applied  fkik 
Amoaat  deriTad  from  frietioa  oathaaufMi^ 
thepaDay.  T^kthapcinemle  of  thedak 
which,  ia  ita  aimpk  form,  Mr.  Oocper  cebi 
phoBodyaaaiograpli  To  oaa  and  of  a«Bt« 
band  ba  attanhm  adkphiagm  ar  otbir  pakufc? 
bod|y,  then  ha  givaa  a  half  •tara  oraaimai  iita 
roand  a  dram  or  paUey,  whieh  k  rotated  uar 
direetka.  To  the  other  ead  auy  ba  attaeM* 
kvar,  baring  a  point  adapted  to  todentalian' 
abeet-amtal  pamad  aader  it  at  aaifiaai  m^ 
by  aoitabk  marfmniam  JEr.  Oooper  km  tk 
(aOxweed  bram  of  tba  tiuckaam  of  wiitiagpif* 
bytbaimpactof  the  Toece  oa  a  dtepkngai 
tna  ai»  oaed  ia  tlie  1 


n* 


The  priac^fe,  ba'poiata  oat,  k  mmMeOk^ 
thatak^ioaa,bothfor  Oaparpoaaof  mmM 
tbaiataBaityoftheiiUiniiiiiianiiiikialiaaMai^ 
aad  aagaaeatiag  tbek  cffeota  at  Oa  ieeais| 
atatioa.    At  tba  tranMOtting  atntjea,  ff^  »^ 

tada  af  TibcatiQa  may  ba  gfvoa  to  a  HadC  1 
^  -bragm;  or  aa  adaatai^ocatrclkdkf*^ 
\g,  vMMg  bdora  tha  poke  af  a 
I  maaiftely  appBcahk,  howaiai^  ts  mf 
fatm  id  lieannittw  to  which  iaanand  j^^ 
k  adrantaaaoaa ;  and  by  it  tha  tekphoaeaf 
ba  lamkiaa  a leikbk  for  graatm  dirt— >  ^ 
tocraaaeaf  pow«  m  dm  recakai^ Mb. Omt 
baa  datiaed  a  pka  m  whkh  ha  appika  tto  |bh 
evkaQBaawhatfiflarantity.  Aamnbmefkai- 
rimeekntTO  megawta  are  eat  r^id^  m  a  dt* 
aad  tbek  daft  noa  aa  aramtaca  oa  te  ha.' 
tha  dram  k  lanrBiiiil  by  the  ^^^^^^ 
tioa  af  a  wire  or  band  inaiiig  roand  ae^ 
wkh  Aa  eiamlaia  nai  wt» 
IW  detaik  of  tha 


i 
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IMFSOTEKENTS    IK    THB     SODA 
PB.0CE8SES. 

SOME  important  improTetneutfl  in  the  mann* 
f  AOtnre  of  soda  and  potash,  introducing  a 
method  of  oombining  the  Leblanc  and  the 
ammonia  prooesaes,  have  been  recently  invented 
by  Dr.  Max  Sohaffner  and  W.  Helbig.  of  Anaaig, 
AoBiria.  In  the  lieblano  process  snlphnr  is  used, 
which  is  thrown  away  in  combination  with 
caldam  as  **  tank  waste."  In  the  ammonia 
process  the  residne  is  ohloiideof  ammoninm,  from 
which  ammonia  is  regenerated  by  distillation 
with  lime.  The  present  invention  consists  in 
oombining  the  Leblanc  procees  with  the  ammonia 
process,  by  employing  for  the  regeneration  ot 
ammonia  in  the  latter  process  hydratedmagnesia , 
precipitated  by  the  reaotioii  npon  chloride  of 
magoesinm  of  the  caldnm  snlphide  contained  in 
^e  tank  waste,  which  ia  the  resMne  of  the 
Leblanc  process,  and  then  employing  the  mag- 
nednm  (mloride  resulting  from  the  reaction  of 
the  magnesia  upon  the  ammonium  chloride  tor 
the  decomposition  of  a  further  quantity  of  tank 
waste  from  the  Leblanc  process.  Tne  first- 
mentioned  reaetioii  takes  place  aocording  to  the 
equation: 

2(NH»  01)  +  Mg  H,0,  =  2  NH^O  + 
Mg  a,  +  H,0, 

and  the  second  reaotloQ  takes  place  aocording  to 
theeqoatien: 

Mg01,  +  C«8   +  2H;.O  =  0a01,+ 
Mg  H,  0«  +  H,  S. 
By  oombining  the«e  two  reactions  thero  is  ob- 
tained a  new  induiitrial  result  of  great  import- 
ance. For  the  lime  hitherto  u^ed  in  the  ammonia 
process  is  subtftitutea  perpetually- regenerated 
l\ydxiate  of  znagnesia,  obtained  as  a  by-product 
Of  the  operation  of  deoomposing  the  tank- waste 
ol  the  lieblano  nrooess;  and  the  whole  ol  that 
part  of  the  sulpLur  used  in  the  Leblanc  prooess 
which  exists  in  the  Benidne  in  the  state  of  aul- 
phide  of  caldnm  is  liberated  as  sulphuretted 
hydrogen,   which   aalphoretted   hydrogen  oan 
either  be  wholly  burot  into  sulphurous  aoid« 
which  can  be  then  converted  into  sulphudo  acid, 
as  will  be  well  understood,  or  can  be  treated 
for   the  obtainment    of   its   sulphur   in   the 
Imo  state,  or  can  he   ntilhied  in   any  other 
manner  whioh  may  be  preferred.     It  vriU  be 
dfisizable,  in  order  to  ^Uminish  loss  of  chloctde 
of  magnesium,  to  divide  the  operation  into  ^o 
atagee.  The  first  stage  should  oonsist  in  heating 
the  tank-waste  vTith  an  excess  of  solution  of 
elkloride  of  magnesinm,  and  than,  when  the  eal. 
eium  sulphide  in  the  tank»waste  has  been  com- 
pletely decomposed,  separating   the  resulting 
aaagnesia.  either  by  sufatfidenoe  anddecantation, 
<or  by  filtration.    The  auignesia  so  separated 
wHl  then  be  ready  for  .use  for  deoomposing  <an 
equivalent  of  chloride  of  anunoninm  from  the 
4unmonia  process.    The  liquor  separated  fvom 
the  magnesia  willbea  mixed  solution  of  oalotHm 
andnoMignesium  ohlorides,  and  this  should  now 
be  heaited  with  n  quantity  of  tanx- waste  eon- 
tiiining  more  oaloinm-sulpmde  than  thequantiiy 
aqoiviaant  to  the  magnesinm  ohloride  in  the 
mixed  solution.    When  the  whole  of  the  mag- 
mesium  chloride  in  the  mixed  solution  ha«  been 
decomposed  by  a  portion  of  the  calcium  sulphide 
is  the  excess  of  t^nk-waste  vrith  which  it  has 
thai  been  heated,  a  seoond  filtration,  or  a  second 
operation  of  substdenoe  and  decantation,  should 
t>e  pezfomed.    The  solution  eeparated  by  this 
leeond  operation  will  oontaia  only  chloride  of 
saloium,  and  may  be  thrown  away,  or  otherwise 
|]0posed  of.    The  solid  matter  separated  from 
lie  solution  of  oaldum  chloride  will  consist 
>artly  of  hydrate  of  magnesia  and  partly  of 
jLGOSd  of  uziideoomposed  tiuik- waste,  and  should 
LOW  be  treated,  with  or  without  moretank* 
raste,   by  an  excess  of  solution  ot  nh^f^dir  of 
lUcium. 
The  manner  ol  employing  the  hydrated  mag- 
esiay    obtained  as  ^foresaid,   for  the  decom- 
oflitioB  of  the  ehloride  of  ^mmAti^^m  of  the 
mmonia   process,  may  be  the  same  as   that 
rhioh    is    at  present  followed.     The  present 
Lvention  is  so  far  applicable  to  the  manufao* 
xre  of  potash  that  the  tank-waste  may  be  the 
dsidae  of  the  manufacture  of  potash  by  the 
iOblanc  process.    Between  the  present  inven- 
lon  and  all  preceding  proposals  for  the  use  of 
lagnesia  for  the  decomposition  of  the  chloride 
f  ammonium  of  the  ammonia  process,  there  are 
ssential  differences,  alike  of  object,  of  method, 
ad  of  xeanlts.    All  former  proposals  to  decom- 
>Be  by  magnesia  the  ehloride  of  ammonium  of 


the  ammonia  process  have  had  for  their  object 
the  obtainment  as  hydrochloiic  acid  of  the 
chlorine  of  the  chloride  of  sodium  converted  by 
that  process  into  soda ;  but  the  object  of  the 
present  inventors  is  to  obtsin,  not  hydrochloric 
add,  but  sulphuretted  hydrogen.  All  preceding 
proposals  to  use  magnesia  instead  of  lime  for 
aeoomposing  the  chloride  of  ammonium  of  the 
ammonia  prooess  have  been  based  on  the 
idea  (which  has  never  yet  proved  capable 
of  prsctioal  realisation)  of  evaporating  to 
dryness  the  resulting  solution  of  chloride  of 
magnedum,  and  then  heating  the  dry  salt  in  a 
current  of  steam,  so  as  to  obtain  on  the  one 
hand  hydrochloric  acid  and  on  the  other 
hand  azihydrous  oxide  of  ma^cfeium;  but  by 
the  present  invention  the  ohlor£ae  of  magnedum 
is  decomposed  by  treatment  of  the  solution 
itself  with  the  tfmk- waste  of  the  Leblanc  pro- 
cess, and  the  products  obtained,  instead  of 
bdng  anhvdrous  oxide  of  magnedum  and 
vapour  of  hydrochloric  add,  are  sulphuretted 
hydrogen,  hydrate  of  magneda,  and  solution  of 
ohloride  of  (»idum.  Laray,  while  to  decompose 
the  ohloride  of  ammonium  oif  the  ammonia  pro- 
cess by  magnesia  obtained  by  deoompc«iog 
magnedum  chloride  by  heating  it  in  a  current 
of  steam  would  be  to  decompose  it  byanhy- 
drous  oxide  of  magnedum  got  by  reacting  upon 
solid  chloride  of  magnedum  by  heat  and  a 
curxent  of  vapour,  under  the  present  invention 
the  affent  used  for  the  decompodtion  of  the 
chloiioe  of  ammonium  is  hydrate  of  magnesia, 
obtained  by  treating  a  solution  of  chloride  of 
magnedum  by  solid  sulphide  of  oaldum. 


STRAIOHTSVnrO    CROOKED 

CABTnres* 

WHICH  way  wfll  my  easting goP  is  a  question 
that  the  foreaum  of  a  foon^  is  often  asked. 
To  answer  this  question  certeolly  eveiy  time  would 
be  a  very  hard  task.  The  foreman  may  be  well 
versed  in  the  oooUng  and  contraction  m  castings, 
but  eome  time  a  complioailed  piece  will  oome  along 
that  will  puzile  him.  In  some  oasthigs  the  sooner 
■OBM  of  the  parts  are  cooled  the  less  liability  there 
is  of  the  casong  being  crooked,  whUe  again  there 
are  others  that  require  to  be  ooded  nom  some 
certain  temperature.  There  are  two  reasons  for 
castings  warping.  The  first  is  ill-proportioned 
thickness :  the  seoond,  the  allowing  ox  some  parts 
to  cool  before  others.  To  these  a  third  reason  idffht 
be  added,  viz.,  the  quality  of  the  iron.  Bad 
proportion  is,  perhaps,  the  chief  cause  for  warped 
castinffs. 
The  two  sketches  iUustsaU  the  straightening  of  a 


and  then  the  pattern,  and  set  the  diaplets  aoootd- 

There  are  also  many  house  castings,  sudi  as  lintels 
and  ornamental  work,  that  are  troublesome  from 
having  flanges  and  ribs,  for  the  ^purpose  of  strength- 
ening tbemf  and  saving  iron  m  the  main  casnag. 
The  flanges  or  ribs  are  usually  dther  thinner  o* 
thicker  tEan  the  main  casting.  It  can  only  be  told 
how  a  flsnge  or  rib  will  draw  a  casting  in  the  case 
of  a  spedaf  pattern ;  that  is.  no  general  rule  can  be 
given.  The  Bane  shaped  flange  or  rib  attached  to 
different  proportioned  castings  will  not  make  the 
castings  all  draw  in  the  same  direetion.  Although 
it  is  mainly  flanges  and  ribs  that  are  the  cause  of 
many  castings  bending  into  all  kinds  of  shapes,  we 
must  not  lose  debt  of  the  fact  that  the  mahi  casting 
is  just  as  nudk  reipcndble.  Either  the  flanges 
and  ribs  or  the  main  casting  could  generally  be  cast 
separately  and  oome  strdght.  When  the  main 
castiDg  is  the  thickest,  then  we  must  |^e  our 
attention  to  the  cooling  of  that :  but  when  it  is  the 
reverse,  the  flsnges  or  ribs  will  require  espedal 
attention  in  the  cooling. 

About  all  that  can  be  tdd  as  regards  the  cooling 
of  ill-proportioDed  castings  to  ke^  them  straight 
is,  eoot  thf  thick  part  and  keep  the  thin  part  Asf. 
1^  to  keep  all  parts  of  the  same  temperature  so 
that  thdr  contraction  will  be  equd.     There  axe- 
castmgs  that  it  is  almost  imposBible  to  cool  so  as  to< 
keep  nrdght,  on  account  of  their  ill-proportions, 
and  should  we  by  good  management  do  so,  werun^ 
tile  risk  of  having  them  crack  sooner  or  later,  aa- 
there  is  sure  to  be  a  strain  somewhere,  because  a 
thin  body  of  iron  will  contract  in  coolingmore  ttian  ^ 
a  thick  body. 

With  casungs  in  which  a  strong  artificial  cooling 
treatment  has  to  be  resorted  to  to  make  them  eome 
strdght,  it  is  best  when  possible  to  have  the  pattern 
made  crooked  to  compensate  for  the  waxdng  when 
cooling.  This  is  very  often  done  in  the  case  of  ^ 
castings  that  dways  warp  one  way.  But  there  are 
castings  in  which  this  would  be  imposdUe.  because 
they  twist  into  all  kind  of  shapes,  one  day  bdng 
one  way  and  the  next  day  some  other  shape,  and  so 
on.  About  the  best  thmg  that  can  be  done  wifh 
sudi  castings  is  to  make  them  of  iron,  of  the  least 
possible  contraction.  If  iron  could  be  had  that  had 
had  no  shrinkage  qualities,  we  would  not  be  troubled 
much  with  crooked  castings. 

Weighting  down  the  ends  or  the  middle  of  long, 
heavy,  or  light  castings  is  very  often  done  to  keep-, 
them  straight.  Sometimes  the  weights  are  suiBdent 
to  hold  the  casting  strdght  vrithout  having  to  resort 
to  any  cooling  process,  and  again  it  Is  necessary  to 
weight  them  down  and  to  cod  them  as  weU.  It  iir 
sometimes  better,  when  posdUe,  to  weight  a  casting 
down  than  to  try  to  staiighten  it  by  oaoling.  1 
have  seen  long  awning  castings  go  so  crooked  that 
it  was  necessary  to  take  them  out  of  the  mould,  lay 
each  end  on  seme  pig  iron  and  weight  down  the 
middle  so  as  to  bend  it  down  more  than  an  inch 
bdow  a  straight  line,  the  bendhig  bdng  done  the 
reverse  of  the  way  that  it  naturally  crooked  or- 
warped.  This  should  be  done  as  soon  as  possible 
after  the  casting  is  poured,  so  as  to  bend  n  while ' ' 
red  hot.  When  the  castings  had  cooled  and  the^ 
weights  were  taken  off  they  oome  up  straight. 

Often  mouldexs  will  wdght  down  the  ends  of  m 
casting,  and  shovel  the  suid  from  the  top  In  thtf 
middle  in  order  to  keep  the  ends  of  the  casting 
from  coming  up.  This  is  wrong,  for  by  cooling  the 
middle  on  the  top  dde,  this  part  is  contracted 
quicker  than  the  under  side,  which  will  naturally 
cause  the  ends  to  come  up  if  the  wdghts  are  not 
heivy  enough  to  hold  them  down .  If  the  mouldec 
is  trying  to  hold  down  the  ends  of  his  sasting,  it 
would  look  more  as  if  he  understood  what  hewas 


crooked  casting  (Fig.  1),  and  also  how  gates  and   ddng  to  dig  underneath  the  middle  of  the  castinff 
runners  often  make  castmgs  orooked  (Fig.  2).  so  as  to  cool  it,  which,  by  causing  the  easting  to 


Castings  for  house  work  give  trouble  from  warp 
ing,  as  they  are  generally  hght  and  long.  When 
the  thickness  of  metd  in  a  column  is  not  equal,  the 
thin  dde  will  cool  first  and  draw  the  thiuer  dde 
towards  it,  thereby  making  the  thin  dde  of  the 
odumn  concave  and  the  thidc  dde  convex.  A 
variation  of  l-16in.  iu  thickness  is  often  enough  to 
make  a  column  crooked.  When  care  is  not  taken 
to  have  the  thickness  equd  and  the  core  well 
andiored,  crocked columnsmaybe  looked  for.  Gores 
that  are  made  in  half -core  boxes,  and  tiien  pasted 
together,  diould  dways  be  calipered  before  setting 
the  bottom  ohaplets,  to  see  if  they  are  round.  Should 
the  core  be  found  to  be  fiat  or  out  of  round,  the 
difference  diould  be  divided  between  the  top  and 
bottom  diaplets. 

Moulders  wUl  sometimes  set  a  flat  core  by 
measuring  the  prints,  and  allovriug  for  the  variation 
there,  but  making  no  other  dlowanoe ;  and  when 
the  cope  is  set  on  there  wiXi  be,  perhaps,  more 
thickness  of  iron  on  the  cope  than  on  the  bottom 
side.  If  questioned  about  this  by  the  foreman,  they 
will  answer  tiiat  the  core-maker  should  have  made 
his  core  round  instead  of  flat  This  is  all  true 
enough  ;  but  as  it  is  a  wdl-known  fact  that  very 
few  cores  are  pasted  together  so  as  to  be  exactiy 
round,  like  a  core  tiiat  is  swept  up  with  loam  or 
green  sand,  the  moulder  should  dways  caliper  them 
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contract  there,  will  hdp  the  weights  mstead  of 
woiMng  against  them. 

If  the  under  side  cannot  be  got  at,  it  would  be 
better  to  nut  on  more  weights,  and  instead  of  cool- 
in  tiie  middle  on  top,  leave  it  well  covered  over 
with  sand,  so  as  to  keep  it  hot.  It  should  dways 
be  remembered  that  removing  the  sand  or  bridt 
from  any  part  of  a  hot  casting  cools  it ;  that  cooling 
■nyportiwi  of  a  hot  casting  causes  a  contraction; 
and  that  the  side  that  contracts  the  fastest  becomes 
the  diortest.  Also  that  bdore  one  dde  can  become 
diorter  than  another,  there  must  be  a  crook  or  a 
bend  in  the  casting,  this  bend  bdng  made  while 
some  part  of  the  casting  is  hott^tiian  another. 
The  part  that  cools  first  wiU  generaUy  keep  the 
casting  hi  the  shape  it  was  bent  when  hot. 

It  is  not  dways  that  a  moulder  will  succeed  In 

stedghtening  a  casting  bdore  it  is  cold.    He  may,. 

when  he  gets  it  out  of  the  sand,  see  that  it  is 

crooked,  and  whUe  there  is  yet  a  little  heat  m  it. 

by  dampening  the  roundmg  dde  or  surface  with 

cold  water,  straighten  it.    This  treatment  requires 

care,  especially  Q  the  casthig  is  so  hot  that  you 

cannot  bear  your  hands  on  it.    The  action  of  the 

water  is  sometimes  vidUe  as  soon  as  it  is  applied. 

and  if  care  is  not  taken,  the  casting  will  be  b^ 

tiie  otiier  way,  in  which  case,  if  there  is  heat 

enough  left,  it  may  be  wet  on  the  other  dde  to 

bring  it  back. 

After  oastiogs  are  entirely  cold  and  are  then 


il6 


nraUSH  KMBAMIO  AND  WOBLD  OV  SGIENai:  Mo.  907. 


Ato.  11,  Itti 


fo«iid  to  k«  oooktd,  Ibty  BMj  oltan  batti«icht«B«d 
lij  pesing  with  a  bunmar,  or  by  hafttmg  itm 
mwUa  Willi  a  wood  aad  alMreoal  iiie,  and  weight- 
laf  down  ttM  oadt.  1%.  1  ihowi  how  thu  u 
gtttfliaUjr  dooa.  Hw  arooM  oaaliag  ii  rated  on 
two  izeik  baarioie,  E^  high  eDeaghtosi^e  agood 
wood  fln  ondemeath.    Theio 


alo«h«AwoodMiorir(Mig«ide.bloekB,P  P,  set  to 
allow  the  andi  of  the  aatttniN  when  it  if  beiag 
•ttaightaaed,  to  be  bent  downlhe  proper  diitanoe, 
•0  lkaft»  nflarthewoighlB  aio  token  off.  the  endi 
win  iftiig  an,  kavtoc  the  eaaling  efeiaight  It 
wflljieaewhybemnMiiry.ifthe  ndddleu  n 


made 

rid-fkel,  to  land  it  down  abmit  twice  aa  much  as 
it  it  eraaked ;  ^atli,  H  it  ia  fin.  ecooked.  It  ehonld 
bebMilliln^  and  after  it  iaoold  and  the  waiahta 
-laffttwiQbeitnJght.   — •    -    •  ^- 


adJMting 
wOltondt 


iffitwiQbe  itfajght.  Thb  k  done  br 
the  bhMke^P  P,  to  that  the  weighte 
ha  enAi  down  jaat  aa  la*  at  rtoaired. 

oattinBt  in  thia  way  thara  ia  no 
ition  &folvad ;  the  aaating 
xad-hfll  ia  the  oentM.  by  i 


wtmfkf  bent.  whUexad-hfll  ia  the  oentn.  bylbhe 
weighta.  The  aaating  mnatbaiod-hotaad  be  bent 
yitothanwiflaianttoatMii»tenit,aa  anlaiaAd. 
A  weed  five  ii  kept  nndemeath,  and  aohaioeal 
flfoitOMdeontopof  thaaatting,  toaa  to  bavait 
anoawndad  entiralybyaahNing  fire.  Often  oaat- 
if«i  M  be  made  atiatght  by  pening  the  hallow 
aiflM  with  a  **^nmiiT  at  ahawn.  The  baauMong 
rmaipiiiaaaaaailba^ihanathapajttbatiahaiMnaiod, 
aspandiDg  the  aartoee  of  the  iron,  which  lowan 
too  eadk  A  aolid  iron  block  ahoold  alwaya  be 
oaed  to  teat  tha  poation  of  the  casting  under  the 
lahamaMrtf     '"  '  "  " 


,.         r  ahoold  hare  a  good  flat 

The  hamBMrring  ahoold  be  done  gmdoaUy 
over  toe  astoaa.  Steady  haanneiing  on  one  apot 
aadthoaonaaotoaabaoakatha  akin  or  aoiaoe  ol 
the  iion,  or jMKhana  woata,  will  bieak  too  aaating 
in  piacaa.  Fig.  %  ahowa  how  gatea  and  nmnert 
toafiatwaea  draw  caatiag  arookad.  l%is  coaling 
wasalangtaothad  rack,  tha  teeth  being  smalL 
The  oa  sHag  waa  gatod  aa  ahown,  and  whan  it  waa 
tootof  toeaanditwaabanltidewaya.  This 
laoaadby  tha  gatea  and  ranner  banig  lightar 
the  aaattag,.  and  in  aooUng  and  eontiaotmg 
theqaiairaattthaydiowtha  casting  ciookad.  T5 
Btnudj^thu m the  nasi caatingy  gates  were  made 
onbotosidaaaaat  XX,  iiMtoad  of  an  one  side 
only.  This  caased  an  eooal  poU  on  aaeh  aido, 
tharpby  Banking  a  atraii^  caatiBg.  Tha  oiiai 
galea  2,  S.  4  and  6^  at  tha  endsTw^  gtneraUy  he 
bfokeafioB  the  casttogt  by  tbsir  rapid  oontiaetaon. 
There  uhardlj  a  fonadry  toat  haa  not  been  at 
aoBotiBetroahledl^cn&gebceakingcr  warp- 
ing, and  itia  fraqaently  tronbluiynM  to  And  toe 
a.andaraattdy. 


A 


AVALTSI8  OF  JAPAIXSETSBOIZIS. 

X  raaminalion  ol  aoaae  tpiw  Ibmbi  ofJananaae 

bronse  by  Kr.  J.  Tadnaii  Xatodaira^B^ 

a  acodent  of  Rntgera  College  KJ,,  gare  the  ro- 
tolta  recorded  in  the  toUowing  short  paper,  oon- 
triboted  to  the  «' Traneaelioos "  of  toe  ooUeg«. 
B^olLr^  as  is  well  know,  is  an  aQoy  of  copper  and 
tin.  Tbti  reUtJTe  aiiwats  of  its  mnttifnants  'sary 
aeoCin£ng  to  the  ^nzpoee  for  whkh  it  is  intended ; 
eovsetiraes  lead,  sne,  gold,  and  nlTar  areaddod, 
with  tha  iiitwihoa  of  gnring  it  jefotar  haUmnej  or 
fasibOi^.  llodecnbtonaaa  differ  from  the  antiqne 
OBesin  fwipnaition  and  asaaanr  of  Banafaotara. 
The  brottztoosn  of  Aleaandcr  the  Great  (3S3  a  a) 
contained  $6-73  per  cant,  of  copper,  andj^li  per 
cant,  of  tin.     A  P  *  -»— 


_     (600  nc.) 

cani.(tftS^''ia^: 


66*04  per  oant.  of  copper,  7^ 
^fm  cani.onBad.    IUot 
Lpoeed 


or  tin,  and  29  S2  par  cant,  of  lead:  lUaTofthe 
aaoden  French  bronzs  are  coaipoeed  of— 
Copfor,  91  parts;  tin,  2  parts;  I'okc,  6  parts; 
lead,  1  part.  The  Japanese  word  coaonondiM 
to  bcocxs  m  ** karakane,"  ascaning  ^toaaottetoT 
Brasisca]lad**ihm-cha.**  Tha  teonsetodoirtiy 
in  Japan  is  T«y  snffifnt,  CouMr  has  bean  pao- 
doTod  in  Japan  ainco  the  mmtOk  oanlnzy,  bat  evon 
befure  that  period  the  aarndboteie  af  liiiMailiiil 
reasUd  a  certain  atace  of  periselion,  tha  copper  or 
its  alloya  having  been  iaspocted  fzooi  T2ina. 
Giyoka,  a  priait,  and  the  iatrtodacar  of  tha  potlar'a 
wh<«l,  planned  the  creotson  of  aaonater  statnaa  to 
toe  god  Bodiha,  and  the  plan  waa  carried  iato 
execution  by  the  Emparor  Shoa^w,  in  724-719  xjk 
Ttreo  of  these  statneeatiUcpit.  Thay  ara  about 
fifty  feK  ia  height,  and  azosaid  to  contain  a  asal] 
pereestag^of  fold.  Tha  sMdan  brccae caatiags 
are  cap^oyed  for  aaany  Tzfofol  and  ernaisental 
parpGsea,  acch  as  atotnaa,  bdU,  naaaa,  kaile- 
aheatitt,  oaadie-sticka,  A^  and  az«  generally 
saade  in  the  umf^t  and  canows  atyfe  of  the  old 
and  :el«krated  Chinese  bronsss,  or  ase  f  bank|wid 
^TitL  th«  chasaetczutioaOT  groCasqae  mgaaes  of 
Jcrmasait.  The  brccx«  objects  arc  cast  in  day 
esc  z^ii,  fsrm«<d  apon  BUt5e^s  msiia  of  a  ■"i^t^n*»  ci 
WKx  c£d  icsn,  which  is  mtlifd  and  pcimd  oat  of 
th:  — coUprerio^  t3  rz-jungthdmacalia.  The 
ibKiustz  fcTcasea  ara  gaMrmLy  of  aaiall  itonca- 
mruu  and  ecr«ist  of  aa  ircn  pot  Ened  wito  eUy. 
The  fczfacc  cf  the  caatiag  is  then  faadwd,  and  the 
de^gn  cortcctod  by  chinLtng.    FiafoaaQy  paid 


and  ailTer  am  inlaid  to  ptodnoe  artistic  effects. 
Thv  work  is  known  aa  *<  sogan/^  and  is  principally 
carried  on  in  the  proTinces  of  Kagan  and  Teohin. 
Freqiiantly  the  aorface  of  tiie  bronse  is  deadened 
and  darkened  by  toe  ajopficattion  of  a  eolation  of 
tolphato  of  iron  and  cChar  chaaaioala.  I  haToaz- 
aained  two  of  toe  beat  known  kinda  of  bronaa. 
Oaoia  called  <«ahibniah.'*  Itaanrfaoaiaof  ali^it. 
bciUant joraj  oalow,  bat  a  aoratah  rateali  a  red 
metal.  The  object  from  which  I  took  toe  aample 
for^analytia  waa  a  knife«aheaih.  The  analysis 
g«?c — 

Ooppar. 74*11  percent. 

Slrer   J5-81     „ 

ma    „ 

The  other  aaaple  was  also  from  a  knifo-shaato, 
and  was  toe  metal  known  as  **shakndo.*'  The 
aorface  was  a  daA  rich  brown.    It  oofttafaied— 

Ooppar «... 9a*95peraflnt. 

Sarer -63      „ 

Iron • -05      ,, 

wy*o3     .. 


T&B  XSTALLUSflFr  OF  HICEBL 
AHD   COBALT 

AT  toe  annual  meeting  otthe  Sodaty  of  Cheoii- 
cal  Indostry,  Prof.  Hontington  read  a  paper 
on  toe  manofactore  of  nickel  and  cobalt.  An  im- 
pottant  featore  in  toe  VBoent  progreas  of  this  branch 
of  metallorgy  ia  the  rendering  of  these  metals 
malleable.  In  dealing  witonBenifialoflaa,Lot7et»B 
method  ia  largely  cmpleved.  For  ctee  which  do 
not oontam asaanto toe f oUawing  metoodiaaaidto 
be  oaed.  The  ore  is  first  f  osed  wito  iron  pyritee, 
by  which  means  the  idekal  is  aspantod  in  the  form 
of  a  sa^diide.  The  regolos  of  mixed  solphides  is 
next  taaatirt  ior  the  sapaigtlan  of  irtnandaolphar, 
mnoh  m  toe  aame  way,aa  in,  the  Swansea  metood 
of  copper  smelting-^e.,  by  a  eatiea  of  caldnationa 
andaBBeltinga,the*'Mlal"  to  eoasa  aaaea  bemg 
finaUj  naafeed  to  n  iaaed  atobeortnatod  wito  nitsa 
to'iamoYotoetoattaaeaeof  iron.  Tha 
aalphoristoanaaai^got  ridof,  «nd  tha 
lempnaeoBidaodniokBlthna  ' 
to  tha  amtoUie  atato  to  too  BBBa  way  na  to  the  wot 
ptoaass  The  toeagoing  nrthit^  k-  aemetimas 
appMed  to  the  tnatmcait  of  the  How  Gafedaaian 
ore,  a  rfliaato  of  niokeland  aa^wpsie,  aantafaing 
ontheareasgaTtolOiwoant.  of  ni^aL  Thia 
oa%  which  ia  ^paty  plenttfal, 
tosaaaetpart,  amaltad  en  the  spot, 
eaaaa  way  that  ivania. treated,  and  tha  metal  «z- 
ported  to  thii  and  other  ceontiiBs  to  the  toemof 
pig%  imntoaiiag  alawit  6par  csnt.  of  oarhon  and 
atocen,  a»d  nirailiaanyn  Kttto  matimony.  The 
difference  to  coat  for  carriage  betaeen  the  oea  and 

tha  pig m  toahoataoparaent.    The  pig  b 

refined  withoot  ezpenee  for  acaanic  by  mizmg  wito 
i:  a  aoitable  nropoxtion  of  araankal  ore.  Hitherto 
nickel  haa  only  been  need  to  alloy  wito  other  metals 
as  a  wMtening  agent.  The  reaaon  of  thia  is  that 
it  coold  not  be  obtained  m  a  workable  form.    The 


alwaya  wanting  to  maBeahfllty  and  daotili^,  be- 
hattog  to  a  aiaaUar  way  to  wroaght  iron  wham  has 
nndeqsone  f nsion,  and  prohaNy  for  a  simiUr 


Dr.  gMtiaawn,  to  the  yssr  ICT,  anstpadtdto 
rendering  nidcel  maHeablo  by  adding  to  it,  whUat 
to  a  atotoof  tenon,  k  per  cent,  of  aaagneaiiiflft,  to- 
trodooed  thzoogh  a  hole  to  toe  top  of  the  eracible, 
afewlampa  ol  charooel  haying  been  pcorioosly 
added.  In  Hda  way  it  ia  poesable  to  prodooe 
BBaDeaUanlekalwhsto  can  be  welded  to  iioa  or 
atad  an  a  white  hast,  and  rolled  into  thm  sheets 
aritooat syaiation.  Fleitmann  fsfird  to  fstthe 
aaaaotesanaby  thenseof  BsaagaDase,  alaaiilBinm, 
orcaktom.  Mru  Alfiod  Smaatnn'Jntiaatme,  c<  toe 
firm  of  Ifiaaia  Wiggm and Cd.,who  had  prSriottsly 
been  rrrtriinftinr  wito  manganeae,  has,  how- 
ever, aneeeededperfectto  m  rendntoghotoni^al 
and  cobalt  mallaahle  by  means  of  manganeae. 
Ontnmarrial  manganaae  Cafaoot  9o  percent.)  or  any 
f  flrro-Baaaganaae  may  be  aaed  for  thia  parpoee, 
toe  pfaaanoe  at  iron  not  daatroyxng  tha  ma  ilea- 
j  bdxty  of  the  nicfcd  or  cobalt.    Thus  the  aaali^y 

•  between  the  treatment  of  aickel  and  oohslt  and  of 

•  won  which  has  ondesgoste  fnaion  is  perfeeL    The 
.  amngmtae  is  added  at  a  Ettle  a  time  to  the  fascd 

aiekel  or  cobalt  which  is  kept  well  alirred  deziar 

toe   time,  and  finally  poazed    oot   into   xaooidd 

I  what  traaqaiL   The  meXMl  i*  cooaiderabir  agit&t»d 

.  by  the  eaeape  of  gas  dnriDg  the  additisn  ol  the 

manganaee.    Per  mast  porpoaes  the  additkm  d  2 

.  per  aect.  of  mrtnlh*  mangsnwse  b  saifirimt,  bat 

vhcn  the  man' t  am  degree  of  msl'ffahiiily  as^ 

tio£til.ty  is  reqaired  the  qaaatitj  added  m&r  be 

maaaeed  t>  as  much  as  ^  per  cmt,  beyond  «iiicii 

toae  is  no  gsia  axtdcx  oniixncy  crcnmaiazioes. 

'  The  manganeM  left  m  the  aidccl  need  not  exaccd 

abcvt  '1  per  oesl.  Z^n^  c&n  he  saooasafaily  aLoycd 

.  witonkkei  lij  lednaxt^  thes  oxides  to  a  stat«  of 

j  admLttaio-     By  aap^y  fvaag  the  aSoy   tons 


obtainod  a  tooght  wisUaable  and  daatikmam«i 
bonade.  The  melting  potot  of  niafcd  is  tbobUk 
to  admit  of  xmc  betog  istrodaeed  into  it  aftaTSi 
nickel  ia  molten.  The  addition  of  *1  per  amt  ol 
magneaian  is  aald  to  improrc  tho  wotong  mnm. 
5e?5this  alloy.  '*^^ 

It  is  not  likely  toat  fanpcrtant  aafGcatiom  aiB 
balengipantingfornmalal  poasaasov  aoflb  nls- 
ahla  piopestiaa  aa  nnllariis  akkiC  tto  pm 
(abent  4a.  n  paand)  being  aamaaanlMy  im. 
liallaablaiafikal  anodaaaaa  ahaadr  hsiagmkitt- 
tntad  for  tha  old  caat  anote.  ThafsnMB  an* 
toin^  have  a  great^tdvantago  to  thair  UBifcanitj 
of  atraetora,  which  not  on^  piaianls  to  a  out 
extent  thair  betog  eaten  away  ungalaily,  baftoo 
avoida  lorn  tfarongh  aeoondary  carrraats.     Tbi 


greater  raritr  and  conaeaofnt  hi|^  prim  of 
cobalt  prednaea  ita  general  nae  toOanMlBlatBtt 
It  is,  howaiver,  a^d'to  bo'naad  lor 
thoaatislaaoiadadwtth  it  beiMr  i 


TAILS. 

ALL  who  can  riionld  read  I>r. 
Hnggtoa*  ifltareating  paper  on 
to  the  ooirent  namber  of  too  NimimA 
OHKnry.  He  aatora  at  hngfh  into  toe  cm- 
poeition  and  natnre  of  thaae  bodiea,  pointaoolwto 
la  to  be  learnt  ahont  tham  from  the  Bjwtiomii, 
and  from  toe  inform^nn  afforded  by  toe  ohar- 
Tation  of  meteoia  and  metforic  atoasa,  and  eos- 
dadaa  wito  the  tollowing  rananr  of  twocrftm 
of  the  moat  important  of  themany  hyp  athasm  wtoi 
have  been  pot  forward  to  explato  tha  formaticBi  lad 
toe  phenomena  of  tha  taila  of  comets. 

It  is  soaroaly  neceasaiy  to  aay  that  toe  enonaon 
taila  of  bii|^  aomalB,  nmaj  mtlHnns  of  miks  a 
lengto,  cannot  be  consdarao  aa  one  and  tha  sua 
matorial  object,  brandished  round  lika  a  gna 
flanung  sword,  as  the  comet  morea  about  the  na 
It  is  bot  Itttle  lem  ^MBcntt  to  wppoee  ttoito 
utanctatj  mam  is  of  so  largo  an  extant  nsTtoiadaii 
aU  ttko  apaoe  aacosaaiTaiy  oaeapmd  by*thaaneipa 
tha  tailat-parfbaliwi,  the  imwaaias  ateatto  cf  hi 
npcaittonr" 


tha  toaory  toat  matarfal  aamwteTy  a 
ttooo^mot  tha  eatira  enttnt  of  tte  toil,  wasMB 
shot  up  to  tha  view  toat  ttos  appandaga*  dim  tf 


ref onned,  either  by  matter  atreao^ag  taa 
the  nndcoa,  or  to  aoaaa  other  way.  Bat  aad  i 
▼iew  inrdTaa  aaioaitiea  of  traaspoetntion  of  wstkr 
far  greater  than  the  force  of  grairitatioa  < 
acoomt-f or,  and  indeed  to  the  oppoaitodbai 
f  crara  need  a  toaae  of  1 


Aa  ai 
jatokanafromtoaa 
on  tha  aide  azpoaed  to  tha  aan'a  j 
Been  to  be  almost  immadSately  arxeated  in  ftc 
BBotion  aanwnads,  and  to  toam  themaslfes  aSi  i 
laminoas  oap ;  the  nmtter  of  torn  cap  then  afiftf 
to  stream  oot  into  the  tail  aa  if  by  a  Tiolent-aiaitf 
sosnektodaattingagainatit.  Noar  oao  hyyaftm 
aappoaea  theae  mpfiawaana  to  oaareapond  t»  fit 
iaidalatoorthii«a  to  tha  aaaaet 
damcnrnt  a  aapaWva  toaaa  of  < 
batwaenthaao&and  that 

Oa 
tha  f  com  of  tha  taik  of  ooaaatB,  «U^  aaaV 

caraod,andc  

following  erplsnation.     Each  aapai  ate  psatito< 
aiatteroi  the  tail  is  aaarting  m  a  carred  ee^  , 
ander  the  inflaence  of  thcflsotian  it  octoma^rp 
aeaaad,  ir?-i»V~^  wito  toat  of  thaahiiiadwto 
repdWro  force.     Bat  to  tha  toon  whkhtoitd 


rnotonlrt 


iadnatot 
aUt 

its  own  i 
and  r^lects  to  tiie  eya  theaolsr  1 
its  own  ficht  as  the  case  saay  X 
Aa  a  nds  the  tafla  of  4 

by  MflectiBg  aeiar  light,'bnt  at  I 
.   -      .,  .      "        aam 


bright  tolas  or  a  oontinnonsspcctram  is  csniwOT 
tha«g.«^»i^y»P*wera<  l?^<«g^'# 


ralaaof  therspnlBiTeftooearhisharaM  ^--j 
avy  on  thiithiaryhnstuwi  ianiiillgsiiibyijw^' 

P«ut«,Ikye,aBdathem.  TrsrmHyBiaiaiw  »| 
toeOtjeerTataryofHoseoWybyaaeaai  ofB^*' 
gatoais,  has  shown  that  the  caraatarm  cf  a  M 
namber  of  eometafaU  into  toaca  diatfar 
each  type  of  earre  diyniTiag  ^cn  a 
agsamed  Tshie  of  the  lepalaiiafagce.  la 
nfloti«m  ocaae  m  thaescQadsryt 
prsBcnt.    On  ths  hyp  Hh  mis  ^ ■  -  _^ 

*****  iti^toaiS 
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otim iipMT tttiiibly atajg^  UluMlMMkiii^ 
gwtodtkafe  U  tbii  Mpalaiy^  foBoe,  ol  whatoirar 
natere  it  inaf  be,  TariM  a»  the  HufMe,  and  not  likto 
gravity  ai  t&e  nuuM,  rabstanoM  of  different  ipedfie 
SraTity  woold  be  yerydifl'erently  affected  by  it,  and 
ooBMqncBtly  eepazated  from  eflyoh  ottter.  On  Qiift 
'viaw  th^ee  Moondaiy  etraiglit,  or  oesriy  itrakM 
tail»wo«ld  oontlBtttf^tlMli^deetvkalterwteBovMi 
out  from  tbe  other  oonititoents  of  the  iiriawtiij 
•ftnfl.  OfoaiuM«oathis4i«iirftaim»ti»oaldaoffer 
»>WMte  oloMtedaiat  ettoIiMkirB.te  ptriieltet  at 
thei  Bttclcna  wosUl  noi  be  able  If  the  fotKSA  of 
grayity  ia  fatbec  np  again,  toilaell  the  widely*- 
•oattezBd  matter  of  the  ^0.  It  ii  oeartaiidy  uif 
aooordanoe  with  this  yieir  that  no  comet  of  short 
period  has  a  tail  of  any  ixmsiderabto  magidtade. 

A  different  view  of  the  whole  mattes  has  been 
•aWited  by  ProfesaoK  Tait,  which  itit  iwrth^rhile 
to  giTO  MB  saodnotly  as  pos^c,  and  in  nearly  his 
own  words.  He  snpppses  not  tiie  nndens  only  bnt 
tiie  whole  cometto  consist  of  an  enonnons  swoan 
of  mifamte  metoorotds,  whi<A  becomestelf-lmninotis 
att  and'aAomt'  tk»  niioleu  in  eeassqMnoo  of  the 
impactaof  the  pssieus  matoiitoniiisses  agahmt  each 
other,  gbiif  riee^lManteoeMa,  assttlBg,  aisdthe 
1  ai  gtowtny  gasfr  aad'lh«>nniiiiiM  aad 
l«iptl^bo&s8~iato  fn^pMrafeTof  dlf^t 
xenas  sMsa,  and  endowed  wiOh  a  gseatTaria^  of 
▼alodtiea.  The  taU  he  oonoeiyes  to  be  a^nortien  of 
the  less  dense  pert  of  the  train  iUnndnated  by  son^ 
light,  and  risible  or  tnyiaibltt  to  ns  according  not 
only  to  dronmstances  of  densi^,  iUam^atioB,  and 
ncuness,  but  also  of  tactic  axtmngement,  as  of  a 
fliMk  cf  oirdi  mder  differeni  oonditioBe  of  petspec^. 
ttvB,  ovtheedgeof  a  dead  of  tebaooo  sknoke.  If 
on  tfairfa^potheeis  we  sm  to  suppose  tbe  f lowteg 
gas  to  anse  from  the  decoa:posiUon  of  the 


mattery  we shanld  eapect  to  hav»-  a»mere  eompli- 
oated  speetcum  fsom  coosets^.and  their  spaolxa  tc 
differ  from^eeeh  other  more  than  is  the  case,  the 
pomet  of  the  present  year  standiiig  akme  in  possess* 
ing  a  spectrum  different  from  the  tyoe  of  spectrum 
common'  to  all  the  other  comets— aboat  torenty — 
obserred  dnoe  1861. 

Thece  seems  to  be  a  rapidly  arowiBg  feelinf 

amonnt  physicists  that  both  the  self-Ught  of  comets 

and  the  phennnieBa  i»tf>  thew^ails  befooffto  the  order 

of  eleotttcal'pbDnraMna»     Omb  of  the  asaet  dsstfUi. 

guistaMl  AiMitfoaa  aistEDneaMHa  reeenlly  wiota  to 

tba writec:— *<As  to  Amraiaan  smwb  of  the  self* 

li^  of  comets^  I  ^uumot  speak  with  authority  for 

anyosAbttt  myself ;  still  rthiok4he  prerailii^  im* 

presiion  amongst  us  is  that  the  li^ht  is  dneto  am 

electdo,  or,  if  I  mar  com  the  word,  eleotric-oid 

action  of  some  kind.*^  ThespeotroscoploTQaultsftuI 

to  gi<re  eendusivv  evfdtooe  on  this  pout ;  sllU,  per* 
^ ..    _.  .     ......         ^^^ 


klight 

of  comets  is  due  to  electric  disohsrgoai  Thoea  who 
are  disposedto  bolieTe  that  the  truth  lies  ia^  this 
direction  differ  from  each  other  in  the  precise  modoe 
in  which  they  would  apply  the  known  laws  of 
electric  action  to  the  phenomena'  of  comets.  Broadly 
the  dUferent  applieatiotts  of  the  principle  of  ekeck 
tridty  whish  ha^  been  somsM  gronptheoMlveB 
abouttfieoommoa  idaaitbiianat  eledrtaaidtetmrb^ 
anceeiaBasefrflipby.tbe  sunW  aation  »oonaaiiion 
with  the fMQxisalicB  of  seme^if  tkt  maifesc'Of  ttib 
noolansi  ana  thsit  the ^tail is  probably  mattsscarried 
avsa^t  possibly  in  connection  with  electrto  dtA- 
chargea,  under  an  eleotxical  influonoe  of  repulsion 
exerted  by  tbe  sun.  This  yiew  necessitates  the 
BapposiCkm  that  the  son  is  stroimly  eleotrifled, 
einier  negatiyely  or  positiyely;  and,  further;  that 
in  4he  prceessos'takfaig  place  in  the  oomet,  eilher  of 
▼aporiMiion  or  of  some  otftes  kind*  the  m«tldr 
throWA  ont  by  tli»  naoiene  ha»  beeoma  stsongly 
elactsiiBd'iai  th»  >8an»-  wa^jas  ths'sna^  w#.,  neg^ 
tly«lyiAtheenD^««lectii6itfiane0ali«e,  or  positsrely 
if  the  sub's  is  poeiH^.  Xbe  eaomiouB  dislusbanees 
whioh  iba  spfotaoscepe  shows  to  bcalways  at  work 
in  the  sum  must  be  accompanied  by  electrical 
changes  of  equal  magnitude ;  but  we  know  nothing 
aa  to  how  far  these  are  all,  or  the  great  majority  <rf 
them,  in  one  directitm,  so  as  to  cause  the  sun  to 
maintain  permanently  a  high  eleotricai  stsrte, 
whether  poaitiye  or  n«g«tl^.  XJniestsome  svh 
atataof  things  exists,  fiir  John  Herschel'satatement, 
**  that  this  force  cannot  be  of  the  nature,  of  deotrio 
or  magnetic  forces,''  must  be  accepted,  for,  as  he 
points  out,  **  the  centre  ofgrayity  (of  each  particle) 
woidd  not  be  affected.  Tho'  aturaotion  on  one  of 
tta  sides*  wooM  preeiss^  equal'the  repvdslokronlhB 
other.*  **  Repulsion  of  the  oomatasy  matter  oould 
only  tafca  t»laee  if  thia  matter,  aitepdt  fami'  been 
diiMen  off  fromthe^wslemk  aod-tha«utt*hanre4>oth 
high  electeic  potsntiaU  ot the^saase  kind.  Further, 
it  iB  sugmted  that  the  luorinons  jets,  stseaas, 
halos,  and  envelopea  beloop  to  the  same  osder  of 
phenomena  aa<the  aurora,  the  electrical  brush*  and« 
the  stratified  discharges  of  exhausted  tubes.  ViCyws 
ratting  more  or  less  on  this  basis  haye  been  put 
forward  by  seyeral  physicists,  and  in  partioularby 
thoiate  Professor  iSoOner,  who  endeayouredio  show 
that  on-  certain  aaaumed  da%  which  appeaeed  to 


*  Hnniliar  Lectures  on  Seientljte  Snbfects,  p.  140 


hhn  to  bah^Uf  pmMiH  «io  taMwn  Uws  of 
electriciiy  are  tolhr  ade^^ata  i^  enplain  th0 
phenomena  of  coasts^ 


EBCEIT  ABVASCS8  tU  FEOIO- 
OBAPHT.-I?.t 

By  Oapl.  AfiKBVV  B.S,  7.ILB. 
TNT  a  collodion  emuMon  prooeis.  we  haya  a  pv>* 
whish  is  admirably  adapM,  at  all  eyoits, 


^rU 


_._  landscape  work.  The  collodion  emnlsfoa  ma 
origtaiatedr  I  befiere,  in  September,  1864,  by 
Messrs.  Bt^ltoa  and  Sayee,  and  a  neir  era  wall 
opened  out  when  they  made  thslr  first 
Now,  an  emulsion  is  yery  simply  t 
larly  a  silyas  bromids  or  eUeeida  caraludii ;  but 
aaisK  ta  I  know,  it  haabeeta  zather  a^rax  amonget 
photogranbess  to  make  BSk  crnnMon  wit^  silyer 
iodide.  However,  this  is  a  yery  easy  thing  to  do, 
uid  I  pvopore  roughly  to  show  thore  who  aralnitii- 
aied  in  emnldon-making  how  an  emuldoocaa  be 
made,  and  ftirther.  how  iodide*  of  siker*  can  be 
made-amenable  to  tieataMnt.  Ttepelat  in  easid- 
sicn  making  eeensi  t>  beito  gel  the  predpflate  in 
aa-flnapariBudM  aa^paedbtoi  aad-itis  said  &a*  this 
oan^aa^be  obtained,  excepl  atyarygmMoostcf 
tia^aad  trouble,  by  Offt  adding  <|ieBelabl»bBomk> 
ida,  or  iodide,  to  the  oellodien.  If  you  takathe 
tsonble  to  add  the  silyer  to  thacoUodien,  first  of  al 
the  aspect  of  emulsion  making  is  entirely  changed^ 
and  you  can  get  any  amount  of  flnenev  by  adong 
tiie  iodide  jarbromfde  to  the  sUvssr  contained  in  the 
oolfodicm  so  long  an  you  keep  the  silrer  nitrate  in 
exeeast  In-tU»  betfU  is  some  ether,  and  someigan 
cotton  which  Im  not^HssoLred  ml  In  this  testiube 
I  haye  some  nitrate  of  silyer  mssolyed  in  alcohol 
conlaimng  ^  yery  little  water.  I  simply  pour  fh\B 
solution  into  the  mixture  of  ellier  and  gun  cotton, 
shake  it,  and  I  And  an  tmuiaion  of  nitrate  of  silyer 
ia  collodion,  since  the  alcohol  end  ether  diisolye  up 
the  cotton.  In  llie  old  days,  emulsion  mstaie 
worid'  h«re  sal*  ttxaw  is  scmrtWay  wrong  in 
haying  an  msnJsisn  ci  sHyer  nitnie^  btit  I  tlHnk 
I  shall  aoon  demcnstrateta  yon  that  in  BsaKQr  ib-is 
aU  light.  NowIwiUaddaniodide<tothisaiiMsred 
eoUodion.  I  pour  a  solntion  of  potassimm  iodide 
into  i^  not  drop  by  drop,  but  somesdiat  carelessly, 
and  shake  it  up  in  the  bottle  at  intermis,  and  as  a 
result,  we  get  a  yery  flue  emulsion.  Tou  would 
flkid'  if  yon  reyersed  the  operetion,  and  put  the 
iodUennto  thecoUbdion  first,  and  then  added  sil^ 
yer  nitrate^  you  woidd  haye  pieeipltated  the*  iodide 
of  sils«rat<the  bottom  of  the  bottle,  and'ittan'form 
which  would  not  emulsify  at  all.  My  adeire  to 
thowwbo  wish  to  make  collodion  emulsion  (not 
gelatine  emulsion)  is  to  add  the  dtyer  to  the 
collodion  (or  gelatine),  and  then  add  t3ie  haloid 
eaNs  afterwards)  and  you  will'  get  as  pecfectan 
re  you  choose; 

I  haye  already  shown  you  the  colounpofedtflteieilt 
haloid  jaltaofsUyer  undsp  dillefent^oondltiotts.  I 
showed  you  two  bromidee.  two  iodides  and  two 
chlorides,  one  of  each  of  which  had  been  bailed  in 
gelatine,  and  the  other  xmmodifled,  and  you  saw 
the  different  colours  they  transmitted.  To-nijrtit  I 
wish  to  show  you  a  new  form  of  emulston,  which 
is  adapted  to  ceitain  purposes,  and  whidi  is  sensi- 
tiee  te  the  red  and  the  ultM<-red  r^s  of  tbe 
spectrum.  If  I  had  tima  I  oeuld  show  yeu  that 
fgaeen  is  the  osost  likely  oelemr  to  abrerb^all  aboye 
the  red,  and  it  was  for  this  reason  that  I  weihed 
till  I  obtained  a  grecn»-blua  odous  for  the  purpore 
I  had  in  yiew.  ipn^se  to  try  and  talcs  a  i»bota- 
gtaph  with  the  dark  reys  of  the -spectrum  which  lis 
below  the  recW  These  rays,  whioh  were  dSftooyered 
by  Sir  W.  Hersohel,  and  whore  properties  were 
examined  bv'Tyndidl,  by  means  of  the  thertnopUe, 
wn  can  ana^ser  hjr  maansi'  of  photofpapby^  I  will 
filet,  howesreo.  shew  you  hew  yery  saasitive  this 
form  of  bmmiae  is  ta^the  ultra^red  says..  These  is 
what  lookB  a  yery  unintercBting  picture  on  this 
screen*  but  still,  itis.softciently  interesting  fbr  me 
toexplaiaittoyou.  There  are  now,  apparently, 
fbor  bbck  smudges,  and  there  smudgwwere  pro» 
dueed  aa  ftilfowe :— A  film  of  green  bromide  waa 
prepacad,' and  orer'it  wre.put^ w  card,  nunettted 
mAh/Am  af  thajeame'Shapare'thanmiidgeai  oaa- 
eighttofair'inehi  areayfrem  it»<  Aberetthe  eaod^ 
and  akmthalHm  inch  wraykwre  plaaed«  battle  of 
hot  watea.  basing  a.blaekeand  acalsca.  Alter 
coasidereble  exposure  on  deyelcfmeat^  I  got  the 
image  of  thore  noles  in  the  card  deydoped  on  the 
plate^  and  the  resu^is  tto  phtftogrsph  on  the 
screen.  So  you  sre  thnt^adatkraM  orthakettte, 
or  rattier  the  eneegy^rf  ndiationt  nam  the  ketUd, 
WW  able  to  prodarean^  imagei  This  partionlar 
kiadotbremida  ia  yery  4tfllonTt  to  maniyilate  in  a 
lecture,  ^ut  I  am  going  to  be  so  bold  aa  to  maka  an 


*  A  theory  based  on  chemical  deoompoBitlo»  has  been 
prroosed  by  Ptofesaor  TyodaU ;  and  Prefeeaor  A  W. 
WifabtandMr.  Johnstone  Sboaey  haw  eoq^stecl  >  that 
the  bright  Unee  do  ml  Indioata  hsatad  maSMr,  but  sse 
doe  %o  the  opacitr  of  the  oometasy  gaato  those  partionlar 
kinds  of  Ushc 

i-  CSondensed  from  a  series  of  CantorXeotvres  deUyered 
before  the  Bodety  of  Arts. 


experimsnt  I  dare  say  some  of  you  here  who  had 
thesaMsfaotlDnof  hearing  Prefwaor  Orahiwa  Bell 
in  hia  late  yisit,  heand  him  dacourre  about^the 
photopbena;  tbnt  is,  as  you  ksow,  an  instrummit 
wMdi  produore  reund  in  atdephone  connected  ipa 
edeninmrell  aotid  on  hr  light.  In  one  temof 
this  instrument  thelight  is  intercepted  by  a  letol- 
yiag  dire  with  alternate  opanue  and  trammarent 
sectors,  which  is  trayersed  br-  a  beam  of  Vi$bt 
impinpng  on  the  seiezdma.  He  f  onnd,  when  ne 
introZoSl  between  the  source  aitd  the  retatUig 
dire  a  pieceof  dwMHteu  he  still  got  the  same  efltot, 
which  waaa  matter  of  aeme  ioMrest;  There  '•ere 
all  kinds  of  eiplanattons  given  about  Ahls  rematfc- 
ablefact  Some  peop^  supposed  the  ebcoite  took 
m>  the  radiatk>n,imd  gaye  it  out  on  the  othsor  ave, 
butlhoprtoshowyou  that  ebonite  is  tansparent 
to  the  d±rk*rays  of 'the  spectrum.  I  hare  some  of 
thisoreenbremida  as  aflktonaplate.  rnfrent 
of  tbatlhaeea  piece  of  moderately  thidk  ebonite. 
I  propore  to  let^tba  imege  of  the  caxban  points 
fom^tbadectrm  arc  ^  on  the pUUa thioogh 
the  ebonite,  by  menus  of  a  lens.  If  the  ebonltebe 
pentteable  bythedarit  rsys,  we  oughtr  to  ge*  an 
ima^  of  the  poiatS'  on  the  bromide  nfin  when  it  is 
deyebped.  As  the  n^s  hare  to  penetrete  through 
amare  of  ebonite^  I  proppre  to  gfye  afrcxporae  of 
about  thirty  seconds,  audi  dare  say  wn  ahAll  then 
find  we  get  the  points  f^ly  delineated. 

For  the  sake  of  thore  who  are  uninitiated,  I  wUX 
show  how  yery  eaey  it  is  to  deydop  anordinery 
collodion  emulsion  plate.  I  am  gmng'to  deyelop 
it  with  ferrous  oxalate  by  means  of  a  bruah. 
Behind  a  negatiys  is  a  plate  coated  with  a  coUodlo- 
hromxle  emulsion,  anct  I  will  Illuminate  it  by  the 
■nyflpiftAim  wire.  On  tadcing  it  away  from  the 
Ascatire,  I  place  it  in  a  littie  water,  in  order  to 
make  the  deydeper  flow,  and  then  I  bnulh  the 
deyeloper  on  the  surface.  It  is  lafther  a  bold 
proceeding  to  maoipulate  a  collodion  film  with  a 
brush,  but  still  I  dare  say  it  wlUansfrer.  fThe 
image  was  deyeleped  and  shown.  ]  The  usual  plan 
of  deyelc^ing  these  plates  is  to  place  them  in  a  dish 
and  pour  the  deydoper  oyer  them.  They  can  aire 
be  deydoped  in  the  band  in  the  same  way  re  a  wet 
plate.  l4ow  there  is  a  great  comfort  in  theooUodio- 
bromide  process,  in  tb^t  you  are  able  to  g|ye  local 
intensity  to  the  image ;  and  I  hold  that,  for  real 
artistic  work;  the  great  object  is  to  be  aUe  to  glye 
local  intensity  to  any  part  whioh  the  nmnipulator 
may  judge  esn>edieut,  so  as  to  giye  that  tone  and 
that.yigpor  which,  an  artist  may  think  necessary. 
In  the  next  process  which  I  shall  dessribe  you  are 
at  the  mercy  of  your  plate,  and  you  mustiu  come 
what  win.  The  process  whioh  I  refer  to  is  ^e 
gelatine  process,  whioh  majrbe  described  re  silter 
bromide,  held  in  suspension  in  gdatine,  in  the  same 
wav^that  it  is  in  cdlodion. 

Wihat  is  the  reason. of  the  sensitiyeness  in  the 
gpUtine  emulsion,  for  pictures  can  be  taken  in  a 
tenth  of  the  time  neeessiiry  for  a  vet  plate,  and 
porhaps  a  thousandth  that  neceaa^ury  for  an  oedi- 
naiyary  plate  ?  First  of  all  we  baye  seen  on  the 
screen  m  the  hist  lecture  that  it  has  a  blue  fonn. 
Bat  you  must  not  run  away  with  tho  idea  that 
because  anytfaiag  is  blue  therefore  the  molecules 
eemposing  that  emulsion  are  blue.  It  may  be  an 
aggipmeretion  of  red  molecules,  aoglomerated  to- 
getner  in  such  a  way  that  when  ugfit  is  scattered 
by  it,  it  giyes  you  the  effect  of  blue  light ;  and  J 
belieye  I  am  right  in  stating  that  the  most  sensi- 
tiye  emuldon  iattiae  in  wh^h  the  agglomeration  is 
in  a  red  state,  that  is  to  say,  the  molecules  them- 
sdyw  are  red.  and  the  agglomeration  appean 
blue— the  bine  is  there  by  accident,  if  I  may  s|iy  so. 
One  reason  why  the  gdatfne  emnlMon  appears  so 
much  more  sensitiye  than  the  collodion  emolsion  is 
that  you  con  use  a  more  powerful  deyeloper.  If 
you  separate  bromide  ot  silyer  which  has  been 
emulsined  in  gelatine,  and  wfatch  giyreyery  ra]Ad 
f^ates  frem  the  gdatine-*and  there  is  an  easy  wdy 
of  getttng  bromide  of  bilyer  out  of  geUtine--a<kd 
place  it  in  collodion,  the  extreme  rapidity  wilMjc 
found  to  be  gone,  simpiy  because  }rou  caunot  tire 
M  streng  a  deyeloper  as  yoa  can  with  the  gelatine 
emulsion;  in  fact,  the  property  that ^datiue  pos- 
sesees  of  acting  as  a  physical  restrainijr  oomre 
into  play ;  each  little  particle,  or  aggregation  of 
partMss,^  is  snsrouided  by  gelati*e$  which  pre« 
yentsittoe  dereloper  acting  repidly  on  them^ 

Again^  the-faefl  that  by-  boiling^,  or  by  the 
aunnouia  process^  yon  get  a  coarser  deposit  of 
brcreldeof  silyer,  aire  pdntsto  increased  eeosi- 
tiaenees,  fortfae  reasen  thnbl  tiied<to  giye  point' to 
inexy  first  leotnre^  Far  when  sab-brenrideroftdl. 
yevb  acted  on  bytha  deyeloper!,  you  haye  bromine, 
mb  lastsrtsre  of  bromine  bong  taken  away  frem 
the  sUaer;  anA  tfac  aicmene  you  haye  freehly 
roiioedflilrer  in  tha  presence  of  bromide  of  dlter, 
and  hioontnct  w#th  ity  the  bremsdaof  sUyev  canno 
longar  exists  and  thersfn^  ^youi  have  fresh  std)- 
bromide  foimed,  thnsi— Ag,  -f  Agr  Brt=  2  Aga  Br, 
and  this,  in  its  tnrn«  is  reduced,  and  eoioe,  until  the 
w^ele  of  ih»  bromide  is  reduced.  The  faintest 
acticDotligixtononeof  these<pas(idies«will  there- 
fbre  shawttsdf ,  which  it ivi>uld'  not  do  were  this 
aggregsitt&n-  not  so  masked  as  it  is  seen  wInn 
iS&ea  at  unAsr  tha  attcrosrepe.'  Another  rereon 
of  the  increared  rensitiveneMi'iethis  (and  I  haye 
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no  doubt  it  ftidi  it  ~I»»*«^^)/^^^J1 
bofl  or  heat  bromide  of  ■aTer.  or  »▼  bilwd  »ft  ^ 

Sre^with  an  otgtnio  iubrtwioo,  itW  itoodjncj 
toMprnteinto^metaUicitete.  So  bybogfay, 
ferSS^AMlitiiioeiniil^onof  tilTer bromMe, 

SS?;inl»ot,thobroiiiideofiilYStbonifintha»t^ 
3%y  SS^  eqijflibriiim;  «»•  JST^iJiJ^^ 
to  be  giTon^at  thererj  t^ift**^  ;5!*«^?! 
S£moleo«le,  mnoh  more  w  than  before  it  is 
SSed.  I  thii  the  fact  tbat  you  w  often  get 
f ooed  emnliion  when  you  over-boil,  i«  proof  of 
Sl^^t^ent  that  I  am  making.  Now,  if  you 
S«toa3rmetoinu«trateth6  tenritiTeneji  of  a 
Belatlne  pUte,  I  should  take  you  down  to  tte  ex- 
ESS^  Wow,  and  I  ahould  nofait  to  you  flrrt,  not 
t^  of  thoae'marrdlouriT  Wtan^ui^^ 
gTMbiwhiflh  yonaee.butI^uld  jurtpctotout 
lwo!oM  by  Ifc.  H«3erKm.  which  Uaphotograph 


hf  moonlight,  and  anoflier  by  Mr. ..  —  - — ^-— » 
which  ia  a  photograph  of  aome  undergroimd  oaUarB 
at^Sffate-^bina  by  lamplight  I  thmk,  if  any- 
ttOT^-jSi^^  puSTe  plate,  can  do.  it  i. 
tte  faet  that  candlellrfit  and  moonhght  am  be 
mtOiaed  for  impreaaing  the  gelatine  Burfaoe  wlUi  an 
tau«e.  I  have  h€W  anothej  proof,  PgjM*, 
whidi  will  intereat  you  aa  showing  how  rapidly  a 
selatine  plate  can  aet  I  piopoae  to  take  an  miage 
ofarotating  diao,  havmg  alternate  traiwparent 
^d  oSqrSatoS  when^hnminated  by  the  Hght 
ofaradeamallapark.  I  hare  here  an  ordinary 
ptate6lecbricmad£ine,andBixtmall  ^J^^  i^i 
iogether  with  a  dischaigmg  madune,  the  knob*  « 
wfioh  are  placed  Ave  miflimotrea  apart. ,  If  toe 

■park  wil  leap  acroaa  between  tt»«ae  two  knoba. 
J!c~t«  ^x  m f  AW.4  #^wIa  anAvk  will  illmiimate 


t^mice,  you  see,  of  the  rotat&g  diao  la  perfeotiy 
iSSp.  I  dSaay  it  win  intereat  you  to  know 
with  what  apeed  that  photom^waa^Jten.  T^ 
duration  of  STdectrfcapaak,  lor  a  distance  audi 
aa  I  hare  here,  haa  been  meaaured,  and  found  to 
Im  42-BiiIliontha  of  a  aeoond.  Ton  have  now  aoine 
idea  of  the  iawawnae  velodty  with  which  the  apaik 
travela,  and  the  extreme  sensitiveneas  of  the  i^ato 
whid^  employ.  Ihia  recalla  to  my  mind  a  very 
eariy  esroenment,  made  in  the  daguerreotype  daya, 
whm  a  pieoe  of  nswspaper  waa  placed  on  a 
routing  wW  and  by  \he  Hght  of  a  spaA  ob- 
teined  fcomabattery  of  fifty  fiffge.L«qrden  jara,  a 
photograph  waa  taken  of  the  rotating  nj^mpw. 
fbeKeTe  lie  worda  were  tolerabW  weU  defined. 
The  time  of  paaaage  of  tiie  apart  waa  greatiy 
'  tK«"  that  which  I  ahowed  you  first,  and 


^"tlddrar  and  more  luminoua.    I  idiould 


longer 

iaUllflnaely  tniowr  ■««  m*v»«»  »»■— «^— ..     -   — r-rr-- 

auppoaethe  spark  from  the  huge  battery  at  the 
B^na  Institution  would  take  not  leaa  than  a 
thouaandthpaxtofaaecondto  travel,  so  that  yon 
see  tiiey  wewlabourmg  under  better  drcumalanoea 
than  we  are  here.  I  have  taken  a  photograph  ^ 
thia  rotating  disc  in  thecamera,  with  only  a  aparK 
from  dnHtf.  but  it  waa  ratiier  a  ticklish  fl^ 
I  pteterred  to  carry  out  the  experiment  in  the  way 
Ihavedone.  rattier  ti»»n  to  risk  a  failure.  Bjt 
you  may  take  my  word  for  it,  that  if  you  had  fifty 
leyden  jars,  you  could  take  a  portrait  of  our  Chak- 
^  wi£the  greateat  eaae,  by  a  fiash  from  ttie 
about  a  thousandth  p«Kt  of  a 


apadc,in 


(2b  he  eontinutd.) 


JL  Coloured  Senotion  of  Atropine 
Dntorine.  —  If  a  apedmen  of  either  of  ^^^ 
alkaldda  orof  thdr  aalta  ia  covered  with  a  U^ 
liuaiasnitrio  add, let  dry  up  on  the  water-batii, 
andii&en c(^  m^^  with  a  drop  of  potaan 
aiasolved  in  abadute  alcohol,  a  violet  colour  is 
iBitantly  produced,  and  soon  peases  into  a  fine  red. 
Onlv  the  wlot  colour  iacharaoteiiatio,  as  strychnine 
alaoVivea abeautiful  red  odour  if  aunilarly  treated. 
Aco<»dinRto  theautiior,0-000001grm.  of  atropineaiiU 
Dhatecanthuabedeteoted.    None  of  the  other 


SdENTIITG  HEWS. 

•^^ 

THE  death!  are  announced  of  two  men  well 
known  in  the  world  of  mechanical  aoiwioe. 
Mr.  Eobert  THhwn  waa  the  managing  partner 
of  the  flrmofNaamyth,  Wilson,  a^  a>.,  waa 
the  oonatmotor  of  the  great  oombfaiation  hammer 

in  Woolwich  Araenal,  •nd^'^^y^^^^^J!: 
oeived  agrant  of  £600  from  the  Opvenunent  for 
hL  hnpfov^ta  in  the  fish  toinpedo.  The 
deoeaaeSwaaaeventy.fiine.  Mr.BobertC^lea 
Sfav.  who  died  in  the  fifty-fourth  year  of^ 
SST  JlTw^own  at  the  Inatitotion  of  OivU 
Engineera,  and  had  a  large  practice  aa  oonault- 
ing  engineer. 

The  Science  Obeerver    (No  37-38)  oontohiB  a 
couple  of  diagramadiowing  the  methodjrf  indi- 
cating the  systematio  work  done  in  aweeping  for 
o^to.    The  diegram  ia  divided  into  a  number 
of  aqoarea  whi<£  are  occupied  Jy  mne  to'pea 
of  peonUar  form,  the  effect  of  which  ia  to  indi- 
cate by  the  depth  of  shade  the  work  done.    A 
doeer  inapcotion  givea  the  actual  number  oi 
sweeping^^    The    horiaontal    linca   repreaent 
paraiklB  of  deolinatloD,  the  apacea  between  be 
fci«one6of  IS^eaoh.    The  vertical  linea  repre 
8ent  the  houra  of  B  A.;  ao  that  ^  1<V^'^ 
repreBent8lhourB.A.  and  16*  Dec,  and  ia  further 
divided  into  nine  Fquarea  which  are  emp^  or 
filled  with  typea  inAjating  thenumber  of  tlmea 
that  region  baa  been  awept  over.    Mr.Ohwidler 
haa  an  intereating  paper  on  Sawyer'a  Variable. 
The  autumn  meeting  of  the  Iron  and  Ste^ 
InBtitote  wiU  this  year  be  hdd  in  Vienna,  and 
the     preliminary    programme  will   doubtieia 
attract  a   conaiderable  number   of   mexnbcrB. 
The  special  train  (Chatham  and  Dover)  wiU 
leave  onSept.  16fch,  andthepMrty  willbeoonvOTed 
yia  Fluahfaig,  Ook^rne,  and  Hanover  to  Dreaden, 
where  they  will  atop  untQ  the  18th,  and  wiive 
at  Vienna  on  the  19th.    The  buaineaa  of  the 
meeting  will  then  proceed  with  the  uaual  cxciff- 
donaTthe  oonver8«ixione,  and  on  the  2l8t  the 
Inatitute  will  be  entertained  by  the  City  <a 
Vienna;  the  dinner  will  be  followed  by  aoonowt 
and  dance.    Bxourdona  will  be  made  on  the 
next  andfoUowing  daya  to  StpiB,  and  Hungary, 
in  the  one  oaae  to  visit  the  mUiea  and  large  iron- 
worka,  in  the  other  to  inject  the  milla  and 
millwrighta*  ahopa. 

We  mentioned  last  week  Mr.  North*a  eatimate 
of  the  coal  in  Natal  We  hear  now  that  Prof. 
Oreen.  of  the  Yorkshire  College,  haa  accepted  the 
invitation  of  the  Natal  Gtovomment  to  go  out 
and  report. 

In  addition  to  the  international  expeditiona  to 
the  Arctic  regiona  mentioned  laat  week,  thiwe  la 
another  which  wiU  attempt  to  winter  dttier 
■aar  Cape  Chelyuskin  or  on  the  aouth  ooaat  of 
Franz  Joaeph  Land.  One  of  the  i^dpal 
obieota  of  the  expedition  ia  to  determine  whettier 
that  land  extenda  in  a  sonth-easterlv  direction 
towarda  Cape  ChelyuaWn,  and  whether  a  basia 
for  further  exploration  can  be  reached  wiUiout 
too  «eat  riak.  Lieut.  Hovgaard'a  vesad  ia  an 
auxSary  steamship  of  160  tone,  and  la  pro- 
vidoned  for  27  montha,  but  he  liop«i  to  return 
^thin  16  montha.  Observationa  will  be  made 
throughout  the  vHnter  in  aooordance  with  the 
programme  of  the  international  oongreaa. 

The  London  and  North  Weatem  have  put  en 
some  new  aaloona  for  the  f aat  aervioe  between 
Liverpool  and  London.  The  new  tjrpe  ia  76ft. 
lon|        '^^  * 

the 


Boited  for  use  with  the  «1«?*»^,^^^ 

tl«8hing.inMhiiie  during  ^IVt^^,^ 
i^  p5l«oe  gittden  Mid  the  KonigpUU  la  U» 

"ifclHenaenwn,  «  «gtaeer  f^^^ 
VetaaytnaiB.  Steel  Company  at  Bteelton,  im 


and 


Aaa'a-^qnaie,   Maaehwter, 

{sjMtocmentumad  wm  m*—  — -  

Slewait,  and  Co^  nndet  w.  Hanm 
SaviM  oatant    TIm  iojaotoi 
TM^ta&wtie    oontaapotuy 


iBJector mentioned  waa  made  for  them  bgr^arp, 

—        ^        "  '''O^  ^d«  the  Hamer-Metoalfe- 

The  injector  reported  on  by  our 


are  prepared.  Thia  latter  aervea  to  aepa«te  the 
ealo^  kto  two  oompartmonta,  onefor  ladiea^ 
other  fw  gentlemen.    The  light  ,j«^<»«»F«J^ 

So^fi  fitted  with  every  oonvenionoe  for  com- 
fortable travelling. 
Electrical  exhiUtioBS  are  multiplving.  Beaidea 


the  combined  international  exhibltfon  of  gaa  and 


Tianaatiantic    contemp<wary    f"  "PJ^^y  F^'    *?iS«r«™SM^  held  at  the  Oryatal 


oatanted  an  impporwnent  ia  «>onT«ft«i  «^ 
t^rtioh  the  oonvetter  tnmnioM  lerolra,  mto 

wUoii  the  oonwtter  may  b.  nm  "»»*•«'« 
w^Ung  poaition  for  nae  and  for  »!^«N* 

It  U  aaid  that  a  lO-ton  <»;'«*«  f*j5i!t'SS 
with  the  bottom  removed,  ""^  im^^»«^ 
30  tone,  can  he  wheeled  »'«y. '•^  *'^°5jiS 
the  rate'  of  about  26ft.  per  »J«°*«r5LJ*t 
pnrpoae  a  power  truck  ia  V^J^'^.B^^*'! 
f^ithVinoh  h««ej.  ^The  ^T^SSJ: 

bee^ aeooicd  by  5**«Sl'*  *iL^™  ^Sft." 
weU  aa  in  Bngtaad,  Pranee,  Belginm,  and  Of- 
™?  It^lenaei  witiithe  '«e««2;»*»*"« 
Mi  iitennediato  ladle  and  oranabetwe«itib.Mh 
^.STSrSTingot  ladle  to  get  tl»dta»«*.n 
totte  working  bTd.  A  apecSal  hydranUctt 
for  nSafag  anSoweringthe  aheU*  if'^V*'^ 
ttd  woml.  provided  Sndemeath  the  oonraW 
te  ttStotw&ction  of  the  g"»-^,«5*  Pf"" 
^idly  dry  the  oonvertera  after  re-lining. 

The  Milla  BulMUiig,  a  o<aieoa«a  ^  ««<«« 
Wall  and  Broad  Btieehs,  New  ^wk,  hajlja 

^  foe  6,688  Bdiaon  l«»If-.J*L2?*!Sl 
3t  of  1  660ft  of  patejat  SeeWe  tab-.  «m 
rftaS pipe  eontainina  the  ta^  lead^ 23,6^ 
5 Ztafe^  75,909  1t;0f wie,  «d  M,!^ 

gtallation  would  be  naefnl.  aa  "««?T™.  "J 

!;SIXi.  weded  to  avoid  the  Ae-niii 
altotrio  lighting. 

^ween  two  rabWng  "«"rf«««?.  JP«*f~l^ 
^Itaiopolarijiutfon.  H«^^^^ 
polatiBation  to  inetewe  the  Inotiaa  rt  P»" 
STMlladium;  bat  he  got  no  •«««*^; 
ooJuVbxi.  Rom  recent  «5«'»^! 
^Soohkoll  infer,  that  wUto  P«*««*-J 
OTgen  increaaea,  pdariaatton  by  h^ 
SsShea  friction.  ^D.  •W«|^«^ 
t'J^Sing  pan  Witt  P^ ^^ 
rotated  abont  a  vertical  jaia.  ■*-*«S»«V3 
brnd«»ofnWinn»,taedtaebo^i«a««J 

with  one  Wttery  pde,  ^^-SiSfdTtS 
daring  rotatien,  and  tended  to  affect  tto  ••■ 
o??Sn.ittTebJ«oe  ^^cheA^  ^S^ 
a  Uttle  water  addnlated  with  w^''*^! 
The  other  eleotrode  waa  a  copper  rodjl«* 

:!2g'^a'i3"po:s-:  ^^-i 

STtomeraed  in"  the  Uqaid  «*  th.  pj«J 
S^  movemento  of  the  balanoe,  the  eft*  <» 
tadiStonSeobeerved.  HaU  aDa.^ 
Z  ehow  them.  The  inoreaae  and  toiM" 
glow  with  the  eleotcomotive  force. 

A  recent  inveatlgation  by  |W*|2|J5J! 
of  Dreaden,  of  the  «^'«»1|*S' 5^15^ 
wire  with  reference  to  tractive  low^Tj 
Xt  a  conaiderable  inHaence  the  wo*«lJ 
^wbehaa  on  iU  atw-gtt;  •»* JJiXI 
Srtaln  experimental  raaiiUa  a»  ^J^ 
2SteSaMS»rOnU.faud«g^U-,iHtote*^ 


not  auite  equal  to  thoae  obtained  here— via., 
temp«atiire  of  delivety,  190°  Fahr.,  anmat  a 
bonier  pceaaure  of  70lb.  The  company  iitfprmus 
that  Ok^  have  theae  injectora  fitted  on  aU  kmda  of 
enginaa,  and  in  every  cttM  tiiey  give  aatia&otion- 
aaTin  fiust,  tiiey  are  bound  to  do,  for  if  the  feed  can 
before*  >  uito  the  boiler  without  uaing  live  ateam, 
and  H  thout  tnoraaamg  the  back  premr^  there 
can  bt  n  >  <iueatton  aa  to  the  economy  to  be  obtainM 
I J  the  UK  of  the  invention. 


SoSoal^r  ia  to  be  held  at  the  Wartsfinater 
Aqnariwn  from  the  beginning  of  November 
Sta  the  end  of  Febmarr,  with  the  attractionof 
«i  000  in  nrisea.  The  Aqaariam  ia  in  a  o«jt»l 
SmT«3i  Si  exhiMaSn,of  which  Mr.  W.  D. 
Stoochisengineer.  wUldoabtleaa  attract  both  ex- 
S^Shidtor..    The  exhibition  at  Monidi 


»t  eonaideted.  On  thinning  »•  w  -r-j 
0-4  of  the  original  thiotoe-,  A^^f^ 
for  mptare  waa  iner^  **'*!Sr'Jta« 
thoogft  certain  thrt  ^^^K^'  *^ 
oaZiaation  in  the  J»J»^»«J»5|1^ 
withoat  anneaUng.  eonld  »*,»«^  "f^rf^ 
In  the  oaae  of  tdephone  llnea,  *•  "£« 
""  had>oflexibilityjnd«»M^ 


"*  Ihibitori^anividtor..    The  exhibition  at  Monicn  thinwireaae  ^^^r^^JZ  *a*j 


Aug.  lly  1882. 
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M  possible,  proyided  tbe  oondaoti-n^  is  not 
hereby  oompromised.  (For  details  of  Professor 
f1sohfir*s  work  see  DingUr'a  Journal^  July  12  ) 

A  safety  buffer  of  simple  oonstmotion  has 
lately  been  devised  br  a  Oefman  engineer,  Herr 
Heydrioh,  and  is  being  tried  on  SAreral  of  the 
QoTBrmnent  railways  in  Pmssia.  Its  action  is 
<somparable  to  that  of  a  brake,  and  takes  plaoe 
alter  fnll  oompreseion  of  the  ordinary  bnfler- 
mings.  On  the  buffer-rod,  before  the  bprings, 
there  is  a  bosh  or  sooket  (Hulae)  with  triole 
worm,  and  between  the  spring  and  the  bosn  a 
shearing  ring  of  hard  steel.  In  the  ca»eof  a 
ooUislon,  the  latter  ia  pndied  forward,  shearing 
the  worm,  and  thereby  so  mnch  meohanioid 
work  is  absorbed,  that  the  shock  is  greatly 
weakened.  Thus,  with  fonr  bnflers  per  car- 
riage (bnsh  about  4in.  Ion*),  a  work  of  7,200 
kflogrammetres  is  consumed;  and  adding  the 
work  of  the  bnffer^prings  and  that  of  the 
spring-frame,  &o.,  transformed  into  heat  before 
the  carriage  can  be  damaged,  we  have  a  total 
of  10,000kgm.  per  carriage.  This  corresponds 
to  the  kinetic  energy  of  a  carriage  of  10,000kg. 
wttght,  at  a  Telocity  of  abont  16km.  an  hour, 
liberated  by  collision.  This  insures  great  safety, 
as  in  the  case  of  shocks  in  or  near  stations,  the 
velocity  is  mostly  not  over  10  to  16km.  In  new 
oarriages,  to  avoid  premature  shearing  of  the 
screw,  the  cutting  edge  of  the  ring  is  applied 
not  directly  to  the  latter,  but  to  a  ring  ofoer- 
tain  width ;  and  only  after  this  has  been  sheared 
off  does  the  continuous  shearing  of  the  screw 
begin. 

Metals,  it  is  known,  can  be  volatilised  at  tem- 
peratures generally  high,  the  uae  of  the  electric 
arc  being  often  necessary.  M.  Demargay  has 
reoentlv  proved,  however,  that  if  the  presfiure 
be  diminished,  Uie  volatilisation  will  go  on  at 
comparatively  low  temperatures.  All  the  metals 
examined  hitherto  (the  most  volatile  indeed), 
showed  this  effect.  The  metals  were  heated  in 
a  crystal  tube  by  vapourg  of  sulphur,  mercury, 
Ac,  the  tube  being  connected  with  a  Sprengel 
pump,  and  having  a  u*^^>  traversed  by  a 
ourrent  of  cold  water,  inserted  a  little  way  in 
tbe  metal.  On  this  latter  the  metallic  vapour 
was  condensed.  Cadmium  was  thus  proved  to 
have  volatility  at  IGO''  0,  zioo  at  184^  antimony 
and  bismuth  at  292<',  lead  and  tin  at  SOO*".  Tbe 
deposits  in  24  to  48  hours  were  sufficient  to  allow 
of  weighing  (5  to  15mgr.).  K.  Demar9ay  hopes 
soon  to  show  that  even  metals  like  iron  and 
platinum  may  thus  be  vapori«ed  at  temperatures 
mnch  lower  than  comouinly  specified. 

For  asoeriaining  the  water-level  of  steam 
boilers  in  the  dark,  Herren  Schlag  and  Berend, 
cf  Berlin,  place  a  small  luminous  float  in  the 
water  gauge  and  make  luminous  marks  near  the 
glass.  The  float  consists  of  a  small  cylindrical 
glass  capsule,  filled  in  the  upper  part  with  a 
mixture  of  Balmain's  paint  and  phosphate  of 
alkali  salt.  This  mixture  has  the  proper^  of 
becoming  luminous  at  temperatures  of  over 
80<>,  without  previous  exposure  to  light.  A 
grain  of  shot  in  the  lower  end  of  the  fioat  keeps 
it  vertical. 

During  the  first  six  months  of  1882  the 
weather  has  greaily  favoured  Signer  Taochini*s 
observations  of  sunspots  and  other  solar  pheno- 
mena. Thus  there  were  25  days  of  observations 
in  January,  25  in  February,  26  in  Kerch,  &c 
Spots  were  seen  each  day  ol  obeervation.  The 
solar  activity  has  been  increasing,  and  the  maxi- 
mum,  it  is  thought,  will  probably  be  reached 
this  year.  There  was  a  secondary  minimum  of 
spots  in  January ;  the  size  and  number  increased 
till  April,  then  fell  off  again.  There  were  most 
faon'ee  when  there  were  fewest  spots.  With 
regard  to  latitude  of  spots  last  year,  Signor 
Bicoo  has  reported  that  there  were  132  gtoaps 
between  +  7^  and  +  29*',  with  maximum  at  + 
20'* ;  and  120  groups  between  -  Z^  and  -  33<^, 
with  maximum  at  —  18^.  The  northern  spots 
seem  to  have  more  duration  than  the  southern. 
Groups  below  15^  are  displaced  towards  the 
equator,  groups  above  15^  towards  the  poles. 

In  aocordanoe  w}th  a  recent  Stato  law  of 
Hassachusetts,  special  inspectors  are  now 
visiting  the  freight  and  passenger  elevators  used 
in  Boston,  to  see  whether  tEey  are  provided 
with  proper  appliances  for  preventing  a  fall  in 
•case  of  breaking  a  rope.  While  all  the  safety 
catches  tested  on  the  first  day  oheoked  ih^  fall 
successfully,  there  were  wide  differences  in  tl^ir 
operation  ;  thus,  while  in  one  case  the  platform 
was  brought  to  a  stand  in  abont  an  inch,  in 


another  a  weighted  platform  with  cam  catches 
fell  28iin.  before  it  was  stopped.  One  platform 
was  oheoked  in  a  vef^  smooth  and  gradual 
manner  in  IG^in.  It  is  pointed  out  by  the 
American  Architect  that  the  blow  given  to  the 
guide  posts  by  a  platform  weighted  with 
one  or  two  tons  of  goods,  when  brought 
up  suddenly  by  a  safety-catch  after  two  or  tlu«e 
feet  of  fall,  would  be  torrific,  and  there  are  many 
bnildhiffs  where  the  slender  hard  pine  timbers 
would  inevitably  fail  under  such  an  impact, 
bring^ff  down  the  whole  structure  in  a  heap. 
It  would  appear,  further,  that  elevators  depend- 
ing for  safety  merely  on  the  multiplioation  d 
the  suspending  ropes  require  thorough  testing ; 
for  sometimes  the  parting  of  one  involves  that 
of  the  other. 

Herr  Noaok,  of  Worms,  has  been  making  ex- 
periments on  sounds  from  combined  fiames,  with 
apparatus  which  allowed  of  moving  th^  fismes, 
either  vertically  or  horizontally,  towards  each 
other.  The  burners  were  brass  pipes  30mm. 
long  and  6mm.  wide,  dosed  with  a  centrally  per- 
forated piece  ci  platinum.  The  results  were  as 
follows:  (1)  When  a  horizontal  fiame  bums 
Sjgainst  a  vertical,  the  latter  enters  into  vibra- 
tions; the  pitch  increases  with  diminishing 
sperture  of  burner.  (2)  The  pitoh  is  propor- 
tional to  the  distance  of  ine  horizontal  fiame  from 
the  month  of  tiie  vertical  burner,  and  inversely 
proportional  to  the  distance  of  the  vertical  fiame 
from  the  mouth  of  the  horizontal  burner.  (3) 
The  pitch  increases  with  the  pressure  of  gas  in 
the  horizontal  burner,  and  fal£B  in  the  same  ratio 
with  increased  pressure  in  the  vertical  burner. 
With  equal  pressure  in  the  two  burners,  the 
pitch  is  thus  constant.  « 


USEFITL  AND  SCIEirTIFIC  NOTES- 


Testing  Wine  with  Catgut.— The  determi- 
nation of  the  astringent  matters  contained  in  wine 
is  a  most  delieato  operation.  The  principal 
astringent  is  a  tannic  oompound  called  rnnotanmin. 
The  ordinary  mstiiods  of  determination  are  rather 
uncertain,  espedally  where  there  is  littie  astringent 
matter.  M.  Girazd  has  lately  devised  a  method  of 
very  simple  nature,  which  has  proved  to  be  superior 
ia  predsion  to  the  others.  It  depends  on  the 
tendency  of  the  matters  in  question  to  oombine 
with  anunal  tissues.  Long  ap^o  Pelouze  used  skin 
to  separate  tannin  from  gallic  acid ;  others  have 
analysed  bark  by  a  process  based  on  absorption  of 
tanmn  by  skin.  Some  chemists  seem  to  have  even 
tried  ordinary  skm  in  the  analysis  of  wines,  but  it 
is  not  w«D-Buited  for  this.  M.  Girard  finds  in 
catgut  a  pure  animal  tissue,  of  definite  chemical 
species,  a  much  better  means  of  determination.  He 
takes  some  of  the  fine,  white  violin  cords  prepared 
by  M.   Thibonville-Lamy,    the    last    process  of 

Solishinff  with  oil  having  been  omitted.  Four  or 
ve  of  these  are  put  together.  A  certain  quantity 
is  soaked  in  water  for  four  or  five  hours  (one  grain 
bavins  previously  been  detached  to  ascertain  the 
water  in  it) ;  then  these  swollen  portions  are  put  in 
a  known  quantity  of  the  wine  to  be  analysed.  This 
is  quickly  altered  in  consequence;  in  24  hours 
ffenerally,  or  48  at  most,  all  colour  has  disappeared. 
The  tanned  and  dyed  portions  of  cord  are  then 
dried,  first  in  a  fiat  dish,  then  in  a  closed  vessel  at 
higher  temperature.  A  comparison  then  made  of 
the  original  cord  (free  from  water)  with  the  same 
cord  tanned,  coloured,  and  dried,  affords  a  oorreot 
estimate  of  the  mnotminin  and  colouring  matters 
of  the  wine. 

An  American  paper  says  the  New  York  Custom 
House  records  furnish  the  following  figures,  which 
show  the  growth  of  arrivals  of  steam  and  sailing 
vessels  at  i^ew  York,  during  the  years  named:— 
1865,  steamers,  455,  sailing  vessels,  4.291 ;  1886, 623 
and  4,284:  1879. 1,591  and  6,486;  1880, 1.896  and 
5,922;  1881,  1,963  and  4,976.  Altiiough  there  has 
been  a  decrease  of  1510  sailing  vessels  since  1879, 
and  the  number  last  year  was  only  683  more  than 
in  1865,  the  increase  in  the  arrivsl  of  steamers  has 
been  considerable.  In  commenting  on  these 
figures,  an  exchange  says  that  the  sttamers,  how- 
ever, have  not  increased  in  number  to  this  extent, 
as  the  majority  of  them  arrive  at  short  intervals. 

An  extensive  deposit  of  bismuth  in  the  form  of 
metal  and  oxide  has  been  discovered  in  the  north- 
east of  New  South  Wales.    Hitherto  the  bismuth 

commerce  has  chiefiy  been  derived  as  a  bye  pro- 
duct in  the  treatment  of  zinc,  cobalt,  and  silver  ores, 
and  has  commanded  a  price  quite  out  of  proportion 
to  the  cost  of  production.  From  the  new  mme,  the 
Journal  of  the  Society  of  Chemieal  Industry  says, 
the  metal  can  be  sent  into  the  market  at  a  cost 
which,  if  the  present  price— 6s.  8d.  per  lb.— were 
maintained,  would  insure  a  profit  of  more  than 
£500  per  ton. 


LETTEBS  TO  THE  EDITOB. 


[W§  do  not  hold  ourHlvea  rtapontOAe  for  fhe  rpinUmo of 
our  oorrupcmdeHU.  The  EdUorreeptetfuttjf  rotue$t»  that  aU 
eommtmiealiona  $homld  be  drawn  up  a$  briefy  aa  potaMe,] 

AU  oommunieationt  »houid  he  addmeed  to  (he  Editob  of  (he 
BvoLZSH  MaoBAVio,  81,  TametoekF^^rtet,  (JooenH/arden, 

AU  (Jhequee  and  Pott-ofiee  Orden  to  he  made  BagaiNe  to 
J.  PASBMoaa  Bdwaios. 

*•*  In  order  to  faeOitate  refereeee^  Oorreapondento,  %ohm 
epeoMng  of  anp  Letter  pretneuetf  vuertedt  wiU  oblige  hg 
utenUoming  Ike  number  of  (he  Letter,  at  icwtt  ae  the  page  om 
which  it  appeare, 

"  I  wonld  have  ereryone  write  what  he  knows,  sad  as 
mnoh  as  he  knows,  but  no  more ;  and  that  not  in  this 
only,  but  in  all  other  sabjects :  For  looh  a  penoa  may 
have  soma  parttrnilar  knowledm  and  ezpettenee  of  the 
nature  of  such  a  person  or  saoh  a  fountain,  that  as  to 
other  things,  knows  no  more  than  what  everybody  does, 
and  yet.  to  keep  a  clatter  with  this  little  plttaaoe  of  his, 
will  tmoertaketo  write  the  whole  body  of  phyrieks :  arioe 
from  whence  great  inoonveaienoes  dnive  their  originaL" 
—Montaiffntfe  Eeeaye, 


A  oxmioxrs  wbathbb  sttpbbstitiov 

— AOB    09   8TONBHBNOB-2EBA8XTB- 

nra    trb     hbiqht    of     XiXtbab 

KOT7NTAIK8. 

[20357.]  — Thb  rule  with  reference  to  the  <*  Satur* 
day  Moon  "  and  St  Swithin,  given  by  Mr.  Oliver 
in  letter  20322  (p.  477)  has  broken  down  conspicu- 
ously,  at  the  stetion  whenoe  I  write,  at  all  evente. 
We  had  rain  on  St.  Swithin  itself,  on  the  16th, 
17th,  and  18tii;  fine  weaOier  on  the  19th  and  20tti ; 
ram  on  the  21st,  22nd,  23rd,  24th,  and  25th,  and 
then  eleven  consecutive  days  beautifully  fine,  hot. 
and  sunny,  without  a  drop.  The  solitary  one  of 
what  I  may  call  day  rules  in  coimection  with  the 
weather  to  which  I  attach  the  smallest  importsnoe 
is,  *<  A  wet  Frida;^,  a  wet  Sunday : "  because  it  is 
a  very  common  thing  in  this  country  for  two  d^s' 
rain  to  be  separated  by  an  interval  of  one.  duzliiff 
which  no  rain  falls.  But  then,  of  course,  it  woula 
be  equally  correct  to  say,  **  A  wet  Tuesday,  a  wet 
Thursday  "—and  so  on. 

If  "Neo"  (letter  20323,  p.  477)  will  consutt  Sir 
John  Lubbock's  most  interesting  book,  **  Prehis* 
toric  Times,"  he  will  find  that  ite  distinguished 
author  attributes  Stonehenge  to  the  Bronze  Age. 

I  very  willingly  accede  to  the  request  preferred 
by  *<ATen  Tears'  Subecriber"  (in  query  47538, 


p.  485),  to  ^ve  him  the  modus  operandi  of  measur- 
ing mountams  in  the  Moon.  I  can  only,  however, 
furnish  some  notions  of  the  method  of  measure- 
ment, and  of  the  principles  on  which  it  depends. 
For  the  reductions  of  such  measures  I  must  refer 
him  to  Nelson's  standard  work,  '*  The  Moon,"  in 
which  the  mere  fonnulsB  (with  their  explanation) 
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tion,  ibce  the  polarity  of  the  field>magnet8  ia 
chaoged  at  the  same  time  as  the  directioa  of  the 
eorrent  in  the  anoatare. 

66.  To  reTene  an  electro* motor  the  direction 
of  the  current  thronffh  the  armature  mnat  be 
changed  by  a  switcSi  in  connection  with  the 
broahea  and  fleld-ma^eta ;  the  current  always 
flows  in  the  same  direction  as  regards  the  ter- 
minals of  the  motor. 

66.  It  is  ifflpoaaible  to  aay  in  which  direction 
the  cnrrent  will  flow  in  a  new  dynamo-machine, 
and  it  ia  ea^  to  change  the  direction  of  the  car- 
rent  in  a  dynamo  by  an  accidental  discharge 
through  it  in  a  direction  oppoaite  to  that  in  which 
the  cnrrent  baa  hitherto  flowed.  This  ia  a  aeriona 
oonaideration  in  charging  accumulators,  for  should 
the  engine  be  stop^  or  the  belt  slip  off  when 
charging,  the  accumulators  will  at  once  discharge 
tnemselyes  through  the  machine,  sending  a  current 
in  the  op|>osite  direotioii.  On  starting  again  the 
currant  will  continue  to  flow  in  this  directeon,  and 
80  discharge  the  accumulators ;  moreoTer,  the  com- 
bined strength  of  current  from  accumulators  and 
madiine  will  vetj  probably  bum  the  latter  up. 

67.  To  aroid  this,  accumulators  are  uways 
charged  by  a  dynamo  arranged  as  a  shunt,  or  by  a 
dynamo  ezdted  by  another  machine.  It  will  be 
undeiBtood  from  Fig.  16  that  although  the  current 
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may  be  roTersed  in  the  main  circuit  and  armatore 
by  an  accidental  discharge,  the  current  round  the 
field-magnets  flows  in  the  same  direction  as  when 
diarging;  consequently  the  polarity  is  not  rerersed. 
On  starting  the  machine  after  an  interruption  the 
current  wiU  become  reyersedim  the  main  circuit, 
when  the  E.M.F.  of  the  machine  is  sufficient  to 
orercome  the  E.M.F.  of  the  aooumulators,  and  the 
charging  will  oomtinae. 

68.  Smce  a  current  in  an  opposite  direction 
through  the  shunt- dynamo  alters  the  direction  of 
current  in  the  armature  without  altering  that  of 
fleld-ma^ets,  it  follows  that  the  shunt-dynamo, 
when  driven  as  a  motor,  always  ruDM/orwardt,  and 
not  backwards,  like  the  ordinary  dynamo.  This 
fiust  is  sometimes  taken  adyantege  of  when  em- 
ploying a  gas-engine  as  the  motiTe  power  in 
chvging  accumulators,  by  making  the  aooumu- 
latoxs  start  the  gas-cngme. 

It  ia  a  matter  of  inconvenience  to  drag  tha  fly 
wheel  of  the  engine  round  two  or  three  times  by 
hand,  so  the  accumulators  are  discharged  through 
the  machine ;  and  since  the  machine  runs  forward 
it  starts  the  gas-engine  without  any  trouble.  It  is 
▼ery  easy  to  arrange  any  ordinary  dynamo-machine 
as  a  shunt,  by  putting  a  tonvenient  resistance  ia 
the  field-magnet  circuit. 

69.  TheS.M.F.  of  aFaure  aooumulator  is  two 
volts.  The  mean  resLstanoe  in  charging  Oarge  sise. 
about  28  to  a  ton)  is  -04 ohm,  and  the  lesistanoein 
disdhargiiur  *01  ohm  each.  The  charging  takes 
about  twelve  hours  with  a  current  of  SOampires, 
and  a  fairly  constant  current  of  about  this  magni- 
tude will  be  ffiven  off  continuously  for  ten  hours. 
Since  the  E.M.F.  required  for  a  Swan  in^^desoent 
lami>  is  46  volts,  about  two  dozen  accumulators  are 
required  to  light  one  lamp.  The  miTiim^m  number 
for  an  Edison  incandesoent  lamp  is  60.  Incan- 
descent lamps  of  two-candle  power  are  now  being 
manufactured,  requiring  an  E.M.F.  of  six  volts. 


SKAIiIi  "DTNAKO-XAOKINXS. 

(20366]— NoTWiTHSTANDZiro  all  that  has  been 
said  of  the  impracticability  of  smaU  dynamo- 
machineSi  there  nas  not,  in  my  opinion,  been  a 
single  scientifically  valid  reason  shown  why  sue- 
cesMul  current  generators  of  this  class  cannot  be 
oonstruoted.  In  many  cases,  no  doubt,  failurea 
reault  from  ill-proportion  of  the  varioua  parte, 
owing  to  the  designer's  ignorance  of  tiie  physi<uil 
laws  involved.  But  the  chief  cause  of  failure 
appears  to  be  the  absence  of  a  sufficient  quantity  of 
residual  ma^etism  in  the  field-magnets  to  originate 
a  current  in  the  armature  when  it  is  revolved. 
And  to  remedy  this,  I  should  propose  that  one  or 
two  thin  steel  magnets  be  placed  longitudinally 
along  the  cores  of  the  field-magnets.  Let  no  per- 
son expect  too  much  from  his  machine.  If  he  ex- 
pends one-  man  power  upon  it,  he  cannot  reasonably  I 


hope  that  it  will  give  out  in  etectridty  the  full 
equivalent  of  that  power,  because  some  of  it  will 
be  absorbed  by  friction,  some  in  heating  the  coils, 
and  some  will  be  wasted  through  the  mechanioai 
imperfection  of  the  apparatus.  The  most  suc- 
cessful of  the  large  dynamos  driven  by 
power  do  not,  on  an  average,  give  out  in 
eleotridtv  more  than  three- fourw  of  the  power 
expended  on  them.  Their  efficiency  will  uere- 
fore  be  represented  by  this  fraction.  In  all  calcu- 
lations regarding  the  canabilities  of  dynamo 
machines,  large  and  small,  the  woA  is  much 
f  adlitated  by  expressing  the  current  produced  in 
mechanical  equivalents,  suoh  as  foot-pounds, 
horse- powers,  ito.  To  find  the  horse-power  of  a 
current,  multiply  the  square  of  the  current  in 
ampdres  by  the  resistance  of  the  circuit  in  ohms,  and 
divide  the  product  by  746  ;  or,  which  is  the  same 
thing,  multiply  the  current  in  ampdres  by  its 
electro- motive  f  erce  in  volts,  and  divide  the  product 
by  746.  Thus,  if  we  desire  to  know  the  tnn-rimnm 
current  and  electro-motive  foroe  that  can  be  pro- 
duced by  a  hand-driven  dvnamo,  we  proceed  as 
follows :  Assuming  the  efficiency  of  the  machine 
to  be  represented  by  the  fraction  two-thirds,  and 
that  one  man-power  is  equivalent  to  one-twelfth 
one  horse-power,  then  746  x  1-12  x  |  =  41. 
Ilierefore  the  number  of  ampdres  of  electricity 
tiiat  can  be  produced,  multiplied  by  its  electro- 
motive force  in  volts,  cannot  exceed  41 ;  conse- 
auently  when  the  number  of  amperes  is  4,  the 
lectro-motive  force  will  be  10*2,  and  when  the 
number  of  amperes  is  3,  the  number,  of  volts  will 
be  13*6,  and  so  on.  Let  us  now  see  what  candle- 
power  we  might  expect  in  an  incandescent  lamp 
from  a  haod>  driven  dynamo.  The  maximum 
candle-power  in  an  incandescent  lamp  has  been 
found  to  be  300  per  horse- power  of  current.  One 
horse-power  of  current  is  equivalent  to  746  volt- 
amperes,  and^our  hand-dynamo  gives  41  volt- 
amperes,  therefore  we  obtain  the  rollowing  pro- 
portion :  746 :  41 : :  300 :  16,  from  which  we  find  we 
can  expect  only  a  16  candle  light  from  the  energy 
of  one  man-power.  Hoaein  Ibrahim. 

BAILWAT  SIOVAXiS. 

[20367.  J— Thanks  are  due  to  those  correspondents 
who  have  so  rapidly  responded  to  my  letter  in  your 
issue  of  July  14th  (20267),  and  I  win  now,  with 
your  oondescension,  repW  to  the  several  sugges- 
tions which  have  been  made. 

I  do  not  see  any  nracti^  utility  in  weighting  the 
back  of  the  arm  (letter  20296),  sp  tiiatifthe  con- 
necting-rod between  the  arm  and  tibe  weighted 
lever  at  the  bottom  gave  way  it  would  fall  back  to 
danger,  for  so  fewof  these  accidents  have  occurred 
that  the  extra  expense  (slight  as  it  is)  would  not  be 
warranted.  We  might,  perhaps,  shift  the  weight 
from  the  bottom  of  the  post  to  a  point  level  with  the 
arm,  but  this  necessitates  putti^  the  lamp  lower 
down,  unless  we  perch  it  up  bemod  the  arm.  but 
that  would  not  very  much  matter.  The  weight  in 
the  position  shewn  (see  figure)  would,  however, 


look  rather  unsightly,  and,  should  it  require  regu- 
lating, it  is  not  so  easily  got  at  aa  below,  seeing 
that  they  are  aometimee  ox  considerable  aize.  and 
the  man  would  have  to  atand  on  the  ladder.  A  com- 
penaation  for  strained  backs  might  frequently  have 
to  be  paid.  The  specs  are  usually  affixed  to  the 
arm  itself  on  bridge  signals  and  all  places  where 
they  are  suspended  from  the  roof,  but  sometimes 
the  specs  are  inserted  in  the  arms  of  other 
signals.  Of  course  the  hole  necessary  for 
the  insertion  of  the  latter  materially  weakens 
the  arm,  and,  for  this  reason  alone  I  think 
it  desirable  to  have  the  spec  separate.  When 
the  arms  and  spec  were  fixed  on  an  sxle,  which 


bound  to  fall  to  danger  when  the  lever  is  taken  off, 
when  the  wire  breaka.  I  have  not  heard  of  cou- 
necting-roda  breaking  by  ordinaiy  wear,  aa  uaed 
in  our  preaent  lockins  arrangements ;  but  they  are 
liable  to  decay,  like  all  other  worldly  matter.  The 
«  home  "  aud  *'  atarting  "  signals  should  not  throw 
different  angles;  it  was  uis  very  discrepancy 
between  the  various  signals  which  caused  me  to 
start  this  correspondence.  **  G."  makes  a  good 
suggestion  when  he  asks,  "Would  it  be  any 
practical  use  to  coat  the  arms  with  luminous 
paint?"  But  the  question  arises  as  to  how  far 
this  luBsinosity  would  be  viaible. 

The  reaaon  for  allowing  the  6°  above  zero- 
condemned  by  Mr.  Manock— ia  thia— viz.,  axlea 
wear,  aa  do  also  axle  bearinga ;  but  they  may  not 
be  BO  far  worn  aa  to  require  renewing,  although 
they  may  allow  the  arm  to  go  a  little  above  Uie 
honzontal  position.  However,  a  limit  muat  be 
fixQd  to  this  upward  indinadon,  and  when  the 
axle  has  gone  so  far  as  to  let  the  aim  go  up  to  6% 
it  must  be  renewed ;  or  perhaps  the  hole  through 
the  arm  may  have  given  way  a  little;  then 
that  must  be  seen  to.  Thin  pieces  of  board 
are  liable  to  split ;  so  are,  consequently^  signal- 
arms;  and  one  or  two  bands  of  iron,  or 
other  metal,  have  to  be  put  round  to  prevent 
this  defect,  aa,  should  such  an  accident  occur,  it  is 
more  than  probable  that  it  will  be  near  the  axle, 
and  allow  the  arm  to  shift.  The  bands  prevent 
this.  There  is  not  likely  to  be  any  confusion,  or 
misunderstanding  of  any  kind  whatever,  if  a  rule 
of  strict  uniformity  is  established,  never  mind 
what  the  anales  determined  on  may  be.  lir. 
Manook's  anffles  I  cannot  aAree  to,  luid  in  con- 
futing them,  it  would  be  wefi  for  me  to  state  the 
reasons  why  the  angles  given  in  letter  20267  were 
fixed  on.  A  true  **  danger '*-signal  is  the  hori- 
sontal  position,  in  which  the  weight  should  rigidly 
keep  it ;  but  owing  to  the  decay  and  other  causes 
previously  enumerated,  an  altowanoe  of  6^  on 
either  side  of  zero  is  made,  and  more  than  this  on 
either  side  opens  up  lb  *<  doubtful  '*  signal,  and  ia 
to  be,  and  must  be,  emphatieally  condemned.  As 
all  our  readers  are  aware,  iron  is  capable  of  ex- 
panding l-820th  to  l-888th  of  its  length  when 
subjected  to  heat,  and  stranded  iron  wire  is  soon 
penetrated  by  the  heat,  and  expansion  ensues. 
Now,  let  a  wire  be  600  yards  long,  and  let  tem- 
perature be  68** ;  this  ia  one-fourtii  of  heat  re- 
quired to  give  expanaion  of  l-820th,  and  let  us 
aee  what  the  reault  ia.  We  ahall  find  that  the  ex- 
panaian  ia  about  6iin.  for  600  yarda  at  63®,  and  thia 
la  no  meanfigure. 

The  point  at  which  no  expanaion  would  occur 
ia  82°.  or  freeaing-pc^t.  and  aa  our  temperature  ia 
not  alwaya  ao  low  aa  that,  we  muat  make  a  little 
allowance  for  it;  and  even  then  we  aee  that  the 
lineal  extenaion  of  the  wire  mnat  be  great.  Aa  the 
heat  variea,  ao  variea  the  degree  of  expanaion,  and 
the  aignal  aim  ia  affected  accordingly.  Hence^  we 
aee  the  difficulty  of  deiining  to  a  nioehr  the  <*  dear '^ 
aignal ;  and  from  46«  to  86<'  ia  allowed  for  that 
aignaL  ao  that  the  ezror  cauaed  by  expanaion  will 
not  airact  what  the  driver  haa  to  comprehend.  If 
the  aignal  fall  from  86**  to  90°,  the  driver  hat  in- 
stmotiona  to  treat  the  condition  as  a  "  danger " 
signal.  Between60and46<*iatreatedaaa«doubtful 
aignal,"  and  acted  on  accordingly.  These  are  the 
reaaona  for  proporing  what  I  have  done ;  and  thia 
controversy  can  but  lead  to  a  good  result  in  the 
end. 

I  congratulate  lir.  Harrison  on  his  invention. 
It  is  a  good  one,  provided  its  action  ia  aa  good  aa 
ita  puzpoae.  May  I  aak  if  the  aignal  ia  returned  to 
"  danger  "  mechanically  or  deomcally  f 

**  A  Fellow  of  the  B.  AS.'*  aeems  rather  inclined 
to  hyperoriticiam  in  hia  remarka  oonoeming  anglea, 
and  I  may  aay  that  other  correapondenta  have 
deacribed  thinga  apart  from  my  direct  queation, 
inatead  of  endeavouring  to  aaaist  me.  I  do  not  for 
one  moment  assume,  or  for  one  moment  expeot, 
that  an  engine-driver  would  be  able  to  detect  to  a 
nicety  how  a  signal  stood.  What  I  wished  to 
arrive  at  was  a  "hard  and  fast "  rule  whereby  all 
aignala  might  be  made  uniform,  or  aa  neariy  ao  aa 
poaaible,  in  the^Kxtn^. 

*'  Danger  "  and  '*  dear  "  are  of  oourae  the  only 
two  true  ai^alS ;  but  suppoae  the  specs  to  be  in 
such  a  position  aa  to  ahow  half  green  and  haif  red, 
what  ia  the  engine-driver  to  make  of  that?  Muat 
he  not  treat  it  aa  **  wrong,"  and  act  on  it  aa  dan- 
ger P  Again,  when  the  curve  ia  entirely  hidden 
nom  view  through  having  fallen  within  the  poat, 
muat  not  he  aee  aomething  ia  *'  wrong  "  P  Aud  if 
he  haa   a  doubts  ia  he  not  bound  to  treat  that 


^"^^r^i'^i^iV^t.-^t^^ayT^  "doubt" ««d«g«".F    Virt«^yth3r.««only 
toriipaft«  .  uSe  wV  gilt's,  i.  I^d^L^'W»Si^"*i^^ 


by  making  the  portion  of  the  axle  which 
beara  them  aquare.  The  wear  under  the  latter 
condition  muat  be  very  great,  for  them  to  alip  out 
of  position.  I  do  not  see  that  there  is  a  greater 
impetus  to  fiy  to  daogerat  85°  thanat46<*,  because 
the  nearer  to  the  perpendicular  the  weight  is,  the 
greater  the  weight  sustained  by  the  axle  itself, 
and  the  less  the  said  impetus  to  go  to  danger.  Of 
course,  as  long  as  the  weight  does  not  reach  the 
perpendicular,  and  is  heavier  than  the  arm,  it  is 


decisive  action  when  the  arm  does  not  fall  far 
enough,  or,  through  a  disconnection^f alls  too  far.    . 

H.  Stooke. 


,]— I  HAVB  read  the  remarks  of  "Nun 
Dor.,"  p.  601,  letter  20314.  but  I  really  cannot  see 
that  any  advantagee  would  accrue  from  making 
the  changes  suggested  by  him.  It  is  quite  true 
that  the  O. W.R.  Co.  did,  and  may  still,  use  a  form 
of  disc  signal,  but  in  my  opinion  a  semaphore  is 
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Atto.  11,  im 


mudi.  the  best.  If  there  were  not  greet  adTtii- 
tages  one  mey  be  aore  thet  the  ICB.  Co.  would 
not  at  the  present  moment  be  goipg  to  the 
enonnoiiB  eameose  of  cnttiDg  down  erery  disc 
signal  upon  toeir  enGnnons  s^retem  and  replaciiw 
them  by  semaphore  signals  with  "  swallowsF^ail*' 
arms.  *'A  Biiver"  is  auite  right  in  stating  that 
the  arms  shonld  not  go  lower  Uian  46%  and  that 
eyery  post  shonld  be  placed  npon  the  left-hand 
side  of  the  line ;  in  mv  opinion  this  is  a  most 
important  point*  I  wonid  eren  go  a  step  farther, 
and  insist  that  aa  bH  signals  and  platforms  are 
on  the  left-hand  side,  that  the  driver's  sitoation 
on  the  foot*plate  should  be  on  the  left-hand  side. 
Before  1  oonolnde  I  shonld  like  to  express  one 
opinion  whieh  I  hold  most  strongly  witlx  regard  to 
Btgnals  atnight.  Aafar  as  signals  go,  •wbit%  lights 
anovld  be  abolished.  *'(}reen"  shonld  be  the 
*'aU  rigjbt,"  •« white"  bidag  «no  signal,' 
**  dgnal  ont  of  order,''  to  be  treated  ae  ''^ai^ 


What  say  my  bzothet-dmezs  to  the  snggestiraiP 

£  8.  H. 


THB  WBBBZVOTON  JTmOTION  AND 
XI.T  AOCmunraS.  —  AITTOMAVIO  V. 
VOV-At7TOKATXO  BBAKKft. 

[2(069.]— TBxreonit^aoaldentBiDoa  theOceat 


Nartbam  and  Qseat  Basteoi  xsilways  fnmish 
most  eenelnsive  evldenoe  in  favoor  es  effioient 
ooBtinnona  brakes,  and  against  those  whieh  are 


Upon  the  20th  of  Jone,  an- 


snesmrsBB  train,  oon- 
^istiag  ol  an  engine,  tssiiler,  and  eight  yebsoles, 
fitted  throaghont  with  Smith's  Taennm  bmke, 
waftxnnniBg  near  Werrington  Jvootien,  npon  the 
Omat  Kmitaem  Bailwagr,  at  a  speed  of  about  46 
milee  an  henr^  when  one  ol  the  side-rods  broke 
and  tore  4osm  Uie  A^jnsting-rod  of  theTsenmn 
brake Qponfhe  engine  ;  this  latter  rod  laUing  qn 
the  xnils  cansed  the  tender  and  train  to  leave  fiie 
line.  Tiie  diiyer  -at  onoe  drat  off  steem,  and 
opened  the  yalre  to  apply  the  vaeonm  hnke ;  this 
brake  being  nesi  -  antomatic  was,  of  oonrse, 
rendered  naflMse«t  the  very  moment  wten  it  was 
remiired.  The  esmine  broke  loose  from  the  tender 
and  van  forward  cor  about  a  mile  bsAoBe  it  eonld 
be  ctopped.  ^Ehe  tender  and*  traim  ran  no  fearer 
than  470  yacda  off  the  line,  and  ftoflly  cane  to 
rest  witii  two  of  the  ffafrisase  tuned  over  on 
their  sides.  Gonsidemble  dan^ge  wae  done  to 
rulha^  -  sto^  pftrmssient  -  way,  mad  signal 
mstemis,  detaila  at  whieh  oocnpy  a  psMo  and  a 
quarter  of  the  official  report,  and  fsom  l£ie  it  will 
be  seen  thait  the  Taeunm  brake  gear  waemereer 
lees  damaged  on  ^e  yishieles  thceughout  the  -train, 
and  wna  of  no  use  whaterirer. 

Qn  Friday,  the  2»th  July,  tiie  QteafrBMlem 
Ckmpaay's  6.16  pmxl  <sp>en  fion  London  was 
thrown  off  the  loenear  Ely  in  ocMsetuenoe  of  the 


balance  weight  oCtheengiueof  ajaup  taHnfaUnig 
off  and  geMasig  under  the  down  esprees. 

ThB  aeeident  is  Tery  rwmaTkaMe  from  thelaet 
that    the   weight,  whieh  "weighed  about  aowt.. 


esoaped  beisreen  the  wdwels  of  its  own  train  when 
rtmrnng  at  a  speed  of  60  mies  anhour. 

FoetuasAely,  the  esprem  was  fitted  with  the 
Westhighouse  autaawSe  biaka,  and  althoagh  the 
distance  from  tbe  enpne  striking  the  obstruction 
to  the  point  where  it  oame  to  rest  in  the  ditch  was 
only  114  yarda,  the  train  wae,  by  means  of  the 
brake,  safely  stopped,  without  any  loss  of  life,  oc 
«*telesooping"  of  theeaitiatfas. 

The  contrast  between  a  train  running  470  yards 
all  off  the  raib,  and  another  being  pulled  upin 
about  100  yards  on  the  rails  is,  as  the  Jingimer  re- 
marks, *'  sufficiently  striking."  Had  the  cizoum- 
stances  been  rerened,  and  the  Great  Northern 
engine,  instead  of  running  away  for  a  mile,  been 
tunied  into  a  ditch  at  the  end  of  100  yards,  the 
consequences  must  have  been  of  the  most  fatal 
character. 

Qlemeiit  B.  fltxatton. 

Qlen  llagna,  Aug.  3. 

HOW    VO    XAXB    A    SZ.AT    VOB    ▲ 
NBWTONIAK   BBFXAOTOB. 

{Continrndfaom  page  430.) 

[20370.>--THBtwo  dieos  should  near  be  rounded 
on  the  '*  jigger,"  or  bevelled  to  a  eirele  on  the 
faces ;  this  wul  prerent  chips  frem  beiug  detached 
from  the  edgee,  whieh  would  endanger  the  snr- 
faoee.    Qreat  care  must  be  used  in  deaaing  all 


grit  from  the  surfaces  before  putting  them  to- 

geflier.    I  find  the  best  way  is  to  hdd  the  plates 

vertioally,  and  blow  between  them  jost  as  they  are 

on  the  point  of  eontaot ;  if  there  is  the  slightest 

senaation  of  grit  they  must  be  reoleaned.     This 

method  giyes  us  the  leseor  of  the  two  poedble  evils, 

for  if  the  discs  are  slipped  together  there  is  no 

cbauoe  of  scratching,    in  tiie  former  way  a  few 

pits  or  braises  may  be  got,  which,  axa  not  so  nn* 

g{f»i>«i»««.Mitatohes,  and  do  not  interfere  with  the 

It  is   well    to  plaoe    the    discs 

ither  on  a  table,  and  let  them 

t>  before  looking  for  results.    A 

a  between  the  aurfaoes  most 


reach  the  eje  in  this  test.  Those  who  bore  seen 
Newton's  jings  produced,  in  the  usual  way,  wHl  be 
psepared  for  ttie  results.  Now,  if  the  surfaces  are 
oanvex  and  spherical,  Newton's  rings,  pure  and 
simple,  will  be  produced— broad  in  the  centre,  and 
narrowiagaa  they  reach  the  edgee  of  the  discs ;  the 
reverse  of  thit  if  concave.  If  tiie  ringa  are  fairly 
uniform,  a  very  near  approach  to  flat  has  been 
produced ;  if  a  single  colour  coTers  the  surfaces 
(I  find  green  or  red  usually,  and  both  colours,  in 
testing  tbe  same  platee  by  altering  the  position  of 
theeye  aTory  little),  it  ie  proof  that  a  mechanically 
true  fiat,  or,  I  should  say,  two  fiats,  haye  been  got 
-^recolt  which  I  hope  none  of  "ours"  win  get 
is  absence  of  colour.  This  would  prove  that  the 
imrfiices  are  so  hollow  or  concaye  as  to  be  perfectly 
uselsM  for  ous  purpose.  Of  oouras,  thereis  nothing 
f  er  it  but  to  start  on  another  disc,  and  tr;^  again, 
oarefully  fitting  tools,  Ao.^  ae  at  first.  Hopmg  that 
our  operator  has  aohieveda  sucoees  with  the  surface, 
IiwUt  now  desoribe  how  to  finish  the  edges.  The 
**shanks"  come  again  into  use  to  chip  off  the  sides 
of  the  discs  to  form  the  minor  axis  of  the  fiat.  It 
is  best  for  the  amateur  to  leaye  plenty  to  grind  off 
te  insure  neatness,  so  I  would  say  leaye  the  minor 
AKis  1  3-16in.,  aaa  do  not  shorten  the  major  axis 
at  all  with  the  shanks.  When  chmped  near  enough 
heat  both  discs  enough  to  melt  auttle  fine  sealing^ 
waxen  the  polished  aurfaoes ;  place  them  together, 
bnt  do  not  press  them  too  dose.  Leave  thcmajor 
axis  standing  ont  as  shown  Fig.  1,  and  let  them 
oool  down  m  that  position.  A  wooden  chuck  is 
now  wanted  with  the  end  out  off  to  46''  (Bg.  2), 
also  a  '*  jigger  "  with  a  plate  for  grinding  2iin. 
wide  ;  tbe  two  floto  are  cemented  on  the  wooden 
chuck  with  pitch,  adjusted  while  warm,  and  when 
est,  ground  mto  shape  on  the  jigger,  screwing  u) 
ye^  gently,  until  all  lumps  are  ground  off.  It 
win  be  seen  that  the  required  shane  must  be  got  by 
these  means ;  90-hole  emery  should  be  used  at  first 
and  alittle  No.  2  to  finish  with,  when  all  chip  marks 
are  ground  out.  It  then  only  remaina  toeeparate 
the  flats  by  heating,  and  to  soak  off  the  wax  with 
naphtha  or  meUiylated  spirits.  The  sharp  edges 
may  be  taken  off  with  a  very  fine  file  or  a  strip  of 
No.  1  emery  paper  glued  on  a  stick.  The  method 
I  haye  endeavaared  to  enlsin  ia'thaee  tetters  may 
be  used  for  any  size  of  fiat  by  simple  increase  of 
proportion  all  wongh.  Vrtamatiane. 

«BB2VO  TriBRATIOML 

[20371.]— Faob  197  contains  my  letter  on  this 
subject  wtth  what  I  thought  some  original  con- 
cepfions  based  on  simple  analysis  of  a  tuning-fork, 
represented  by  a  hairpin.  This  seems  to  have 
stured  up  the  ire  of  Mr.  Stocks,  p.  288,  who  pins 
his  faith  on  experiments  with  the  tmnng-lork 
proper,  by  Prof.  GKithrie  (an  expensiveand  tedious 
process),  but  who,  however,  stiU  believes  in 
Obladm's  theory,  tAiat  a  yibraiting  string  ie  made  up 
of  ventnxids  instead  of  osoiUatiog  from  side  to  side, 
the  greatest  impulse  being  in  the  middle  of  the 
string.  I  hare  stood  alone  for  10  years  in  tilus 
primary  law,  everyone  contradietmg  me  until  they 
nave  taken  the  trouble  to  look  for  themselves,  in- 
stead of  beUeving  the  dassbooks.  And,  moreover, 
professional  men  do  not  like  to  be  disturbed,  and 
win  not  listen  till  obliged ;  but  their  day  wiU  soon 
be  past  in  the  popul^  eagerness  for  knowledge. 
This  month's  muaxeal  Opinion  has  a  letter  from 
Mr.  Hermann  Smith,  which  is  worth  perusal,  show- 
ing Ohladnrs  mistake  It  is  a  pity  tfaishas  only 
now  been  found  out ;  but  it  infers  a  radical  change 
in  our  ideas  of  the  yalue  of  nodes,  and,  without 
offence  let  it  be  said,  that  if  one  part  of  a  theory  is 
wrong,  the  whole  falls  to  the  ground. 

Mr.  Smith  vmtes  :  **As  in  aU  muBioal  instru- 
ments, the  communication  of  transversal  yibrations 
•from  one  solid  to  another  is  invariably  through  the 
nodes,"  &o. 

Now  this  I  do  not  agree  with,  although  it  is  pre- 
cisely on  these  ideas  that  the  yiolin  has  been  caUed 
the  most  perfect  of  aU  mosical  instruments^-t^KJ^ 
Mr.  86huoht*s  letter  on  the  Berliner  violin,  and  his 
node  formed  between  the  leg  of  bridge  and  the 
eoundpost,  an  intenral  of  half  an  inch  or  so.  I  am 
•yery  bold  in  say  iop;  that  if  the  soundboard  is  moyed 
or  vibrated  the  right  wa^,  that  no  soundpost  is 
requiied  at  all,  and  it  will  sound  louder^— coase- 
quently  without  n  node.  What  does  a  node  infer  f 
dimply  an  harmonic  formation,  which  by  itself 
weakens  tbe  sound  beoause  it  is  only  a  part  of  the 
whole  fundamental  tone  ;  hence  one  harmonic  is 
scarcely  heard,  while  the  total  harmonics  joined  in 
one  diasoeter  in  the  centre  of  the  string  sounds  the 
loudest  of  aU.  Therefore,  it  must  be  the  joint 
action  of  all  parts  of  the  string  acting  from  the 
middle,  that  communication  is  made  between 
bridge  and  soundboard.  I  don't  expect  old  theories 
to  be  done  away  directly.  Didn't  our  grandfathers 
make  a  living  out  of  them,  and  can't  I  see  the 
dealers  in  Houndsditoh  handling  the  predous 
relics  and  selliag  them  for  their  weight  in  gold ! 
This  need  not  ^o  on,  for  a  useful  instrument  need 
not  be  expeuuve;  it  has  only  to  be  made  the 
riphi  way  to  yie  with  the  finest  expositions  of  the 
«kl  masters.  Tkoe  wiU  show !  The  bass  of  our 
new  yiolin  iB  now  perfected.    But  to  return  to 


thisoldidea  of  eound  being  imparted  through  % 
node  or  soundpost,  or  any  otner  dbstrutioa, 
would  a  drum  sound  better  or  at  aU  with  a  soaad* 
post  P  Here  we  have  plenty  of  premure,  elasticihi, 
and  free  motion  to  and  nom  the  eentre  to  tat 
edges  ronnd  tiie  head.  I  vron't  wait  for  ss 
answer.  l>yit  on  with  a  harp,  piano,  or  bsaio. 
No ;  it  won't  do.  None  of  these  can  be  caSed  on 
most  sdentific  instrument  Then  why  have  s 
post  added  to  the  violin  ?  I  answer  beoause  it  is 
not  a  scientific  instrument  as  usually  eonstroeted, 
requiring  a  post  to  return  the  vibratiflQi, 
so  that  the  soundboard  may  move  the  i^ 
way,  and  so  unfortunately  rabbiag  the  von. 
tions  of  their  direct  action.  This  Is  snmsflnsg 
like  the  Iridmian's  crooked  gnn,  laade  taehcot 
round  the  comer.  Now  then  hm^  upmyhttls 
critic,  and  saya :  Ah !  I  should  like  to  see  any  viofia 
eome  up  to  mine,  my  dear  old  Amatl,  dots,  &o. 
Now*  I  neyer  can  but  admire  other  pecnole's  bate, 
because  they  are  so  grateful  for  a  uttlemaiss; 
bat,  in  return,  let  them  resnember  iliat  I  sms 
lanuly  man,  and  fuUy  expect  my  fied^lng  to  cdsm 
up  to  and  finally  surpass  aU.  It  u  reduosd  to 
22ui.  in  length  and  Sin.  wide  in  the  major  wiOfk. 
A  smaU  ordinary  yiolin  is  23Hn.  long.  Bom 
^oingoyer  2ft,  having  strings  14ln.  long,  whii^ii 
yery  bad  form  indeed.  To  end  this  l^er,  'Whj 
not  put  a  series  of  soundposts  and  so  make  s 
number  of  nodes;  but  this  might  be  like  to  themia 
wOio  said,  If  one  feather  eo  nard  to  lie  on.  aiist 
must  aiuge  number  be.  fiddler. 

OOLOXJB. 
[20372.1— Thb  reason  for  advising  that  the  **hinB 
glass"  to  oe  used  in  the  experiment  on  miidng  bhid 
and  yeUow  light  should  not  be  cobalt  glaas  is  not  ^ 
Mr.  Calton  suggests)  that  if  cobalt  gmes  were  loed 
— *'infact,eomethiiig  approximating  pure  blue— 
the  unfortunate  result  may  be  green  "  ;  but  that  1 
wished  to  put  in  as  marked  contrast  as  possible  tbe 
yery  different  result  of  mixing  blue  and  vdlow 
liffhL  and  of  superposing  blue  and  yellow  glass,  or 
of  mixing  blue  and  yellow  pigments.  I,  therefore, 
chose  a  blue  glass,  which,  when  plaead  togdh« 
with  the  yellow  glsiss,  aUowed  green-oolonredligfct 
to  pass  through,  which  was  not  the  oase  wbm 
cobalt  glass  was  used.  The  light  transmitted  bjr 
cobalt  glam,  though  yery  far  indeed  frem  pan 
blue,  doee  not  contain  eaffioent  green  for  oar  es- 
periment ;  but  the  glass  I  used,  the  eommon  him 
glass, eohmred  with  oxide  of  copper,  doestzam- 
mit  light  oontaimng  a  considerable  quantity  ef 
green.  The  yellow  glass  also  transmits  a  ooasadsr- 
able  quantily  of  green,  and  when  the  two  ssi 
superpoeed,  green  light  alone  passes  throogh.  Bet 
wftien  the  two  coloured  lights  are  added  tegettst, 
the  resulting  light  is  white,  vrith  pe^ape  a  yeOov 
tinge;  and  this  light  is  of  greater  intensity  thsa 
its  yellow  conetitttent,  and  not  of  less,  as  Mr.  CsUoa 
supposes.  Of  course,  the  blue  and  yeUow  ^ssm 
are  not  pure  blue  and  pure  yellow ;  if  tiiey  were, 
they  would,  when  superpoeed,  produce  a  blaek  or 
opaque  oombination.  Each  oontains  green,  and  ths 
same  is  the  case  with  any  blue  and  yeUow  j^- 
mentswfaioh,  when  mixed,  give  a  green  pigmcat 
I£  Mr.  Calton  can  find  a  blue  pigmesitwhicb,  wlaa 
tested  bT'the  prism,  is  found  to  eoatahx  no  greoi, 
and  a  y^ow  pigaxent  also  orntaiaing  no  gseso, 
then  I  yentnre  to  prediot  that  on  msxtng  then  bs 
will  obtain  a  black  oolour.  8o  in  Mr.  Galtoa'i 
**  much  simpler  and  certain  test  *'  experimaat  d 
throwing  fight,  ecdoured  by  passing  through  Mm 
glass  on  to  yellow  paper,  or  tlmt  vrbich,  has  pssssd 


through  yellow  glass  on  to  blue  paper ;  the  '. 
light  contains  green,  and  the  blue  psper  ii 
able  to  refleet  green  (does  not  aliaar^  ^  rsa 
in  fact),  though  it  absorbs  yellow  and  ni; 
therefore  the  l%tht  refieoted  from  ttw  psper  ii 
green.  If,  instead  of  using  yellow  li^t  ooatsioisf 
green,  Mr.  Calton  willillttmiaate  his  blue  paper  bf 
monoehroamtio  yeUow  li|^t,  obtainad*  fm  s 
(mally)  non»lnminous  fiame— e.g.,  of  a  gaodHaasw 
larap-^  a  dark  room,  by  sprmkUag  aadtaa  sn^ 
beaate  into  tbe  fiame,  he  mH  find  the  paper  dMf 
not  appear  green  at  all. 

Mr.  Calton  objects  to  the  meUiod  I  simgistsdist 
the  easiest)  ^  muring  Uue  light  and  yellow  IMt, 
as  "dodgery" — I  really  do  not  know  why  ^  botthat 
are  seyeral  other  methods  of  experimenting  wfaifib 
ail  lead  to  tha  sssne^onehision. 

If  we  want  to  use  pure  oolourawa  mast  enaloys 
spectrum,  and  if  we  combine  (for  eaamplsb  tjn- 
fiection  from  strips  of  looking-glass  upen  a  r^^ 


Jellow  light  so  obtamed,  we  do  not  obtain  greaif  ^ 
oantomfy;  probably  Mr.  Calton  has  never  as* 
the  experiment.  There  is  another  way  ef  eon- 
biniug  blue  and  yellow  light,  which  does  not  levg"^ 
a  dark  room,  and  which  ought  to  satisfy  V> 
Calton,  but  that,  as  I  suspect,  no  amouat  of  «i|* 
deuce  would  satisfy  him.  I  mean  the  expnin*** 
in  which  two  discs  of  blue  and  yellow  (if  le^sM 
light  are  caused  to  ovexiap,  and  it  b  seea.mit  * 
oyerlapping  portion  is  oolourlais.  T^  diws^  i 
by  Tiawinga  amaU  roundAptrtmlaiMV  J 
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B  dottblj  r6ffnu>>iBg  prim  of  Ideknd  ap«r,  the 
apertOM  being  illtnaiiiated  by  poUcriaed  Ugbtwbioh 
harpuMd  thitragh  a  flfau  of  8elfliiit«.  The  orer- 
la{>|Aig  porttonvof  the  dfaot  mre  m  colontlen  as  if 
v^  eeleiute  md  prism  were  limply  eotoaiiesa  gleis. 
On  tuRdiig  roimd  the  prism  a  large  iromber  ai 
p^  of  odoitts  are  obtained,  eaeh  pair  giving 
^mteBght.  Amongft  these  pcirt  might  be  obtshnd 
bloe  and  a  partieidar  shade  of  ysHoir. 

Z.  ST.  X. 


^  [20S73.]— BBFOB&  oategorioally  replying  to  the 
letteie on thisenbjeot inthe  *< KM.*'  ol 2»h July, 
1882, 1  wish  testate  that  both  my  basiaess  and  my 
indinations  have  indaced  me  to  study  the  doctrine 
of  light.  I  write  ooeiisionally  for  the  ^otographio 
jonmels  on  photogn^ihio  and  Isotem  optics,  and 
have,  therefore,  a  repatation  to  make  or  lose.  I 
have  devoted  all  the  time  I  conld  spare  to  the  sludy 
of  the  phenomena  of  lighti  with  the  view  of 
aatistying  o^self  step  by  st«n,  and  it  isonly  after 
long  and  oeiefal  thought  and  research  that  Ihave 
oometothe  oonoiusion  that  the  modem  theosy^is 
•tffl  incomplete  and  unsatisfactory.  I  therdbe 
olaim  a  patient  hearing,  and  while  allowing  that  I 
nay  err,  will  not  allow  anything  else  ezo^ittis 
sslf*evident  or  mathematieally  proven* 

It  were  presumptuous  on  my  psxt  to  propound  a 
theory  of  cokmr.  The  one  propounded  by  Brewsflar 
was  generally  accepted  untU  Helmholts  succeeded 
mcauaingitto  be  reiectBd.  I  do  not  affirm  that 
Brewster  is  right  or  that  flehnholta  is  wrong ;  but  I 
do  say  that  the  proofs  produced  by  Helmholts,  and 
BOW  correntiy  adopted,  are  fallacious,  and  that  the 
phsnomena  which  he  pointed  out  in  conneeticn 
With  the  cemmiagUng  of  blue  and  yeliow  light  do 
not  amount  to  proof  that  the  theoiy  of  Breweter  is 
wvong.  I  say  this  with  the  fervent  hopethat  others^ 
more  capable  than  mye»lf,  will  re*inveetigpte  the 
subject  and  dear  away  aM  error  wherever  it  ssay 
lie.  Indeed,  I  have  no  theory  to  propoand.  I 
indine  towards  that  of  Brewster  becauee  1  find  that 
some  of  the  phenomena  rdied  upon  to  upset  his 
hypothesie  can  be  intelligibly  explained  in  accord* 
aace  with  them,  and  beeauw  X  believe  that  paintem, 
whose  whole  lifetime  is  devoted  to  the  stu^f  of 
colour,  fail  to  reoonoilB  the  modem  theoiy  with 
their  experience.  It  is  but  a  short  time  since  thkt 
a  leeturor  on  Modem  ChromatiC8*-reported  in 
these  pages— announced  that  he  had  never  been 
able  to  make  a  paintsr  aoree  with  him  on  the 
theory  of  colour.  Can  thu  be  right?  It' is  the 
prideof  modem  soienoe  that  it  is  true  reUgfon,  the 
immutable  laws  of  God  as  leamt  from  established 
faots^  Science,  therefore,  is  ever  progisBsing ;  con- 
ditions previously  overlooked  are  oaaafuliy  ex- 
amined, till,  by  dagreee,  hjFpothesis  is  strengthened 
into  theory,  and  theoiy,  when  found  to  agree  with 
all  observed  facts,  ia  accepted  as  a  law.  No 
philoeopher,  however,  is  justified  in  saying  that  any 
law  is  absolutely  settled,  but  he  is  justified  in 
holding  to  it  until  it  is  i>roved  to  be  based,  either 
en  incorrect  premises  or  erroaeoue  deduotioos. 
Such  a  ease,  1  believe,  we  have  base  oeroneous 
deductions  from  oaoeea  overlooked  in  the  premises. 
In  repir  to  **  Sigma's"  ooofteoue  Mtir/ 1  quite 
agree  with  aU  ttiemain-potnteof  the  theory  of  the 
ptoduetionef  colour.  The  docteine  ie  sa'dettly 
laid  dewninTyndall's'*' Notes  on  Li^'*  that  I 
repeat  them  here.  The  italics  in  all  quotaHoae  are 
Tyndall's. 

*'26§.  Natural  bodies  possses  the  power  of 
eatMngmshiDg,  or,  as  it  is  oaHed^  absorhim^  the 
light  thai  enters  them.  This  power  of  absorptien 
18  selective,  and  henee^  for  the  most  put,  arise  the 
phenomena  of  colour. 

<*256.  When  the  Ught  which  enlen  a  body  is 
spM/y  absorbed,  the  body  is  bladi;  a  body  which 
absorbs  aU  the  waves  eoually,  but  not  tolall^, 
i*  Sny ;  while  a  body  which  absorbs  the  various 
vravee  unequally  Is  oolof0t$d.  Odour  is  due  to  the 
estfaMtion  of  oertsto  oonstttuests  of  the  whits  light 
witMn  the  body,  the  remainfaig  constittteflts  which 
return  to  the  eye  impArtfog  to  ttie  body  its  colour. 

**257.  Itis  to  be  borne  in  mind  thatbodfiee  of 
aU  eotouM,  iUuminated  by  white  light,  rtileet  white 
^ght  from  their  exterior  attrfaces.  It  ia  the  light 
vrhfeh  has  phmged  to  a  certain  depdk  within  the 
body,  which  has  been  »*/te<i  there  by  deotive 
absorptien,  and  then  discharged  from  the  body  by 
interter  reflexion  that,;in  genend,  gives  the  body 
iteodenr." 

**268.  A  pursred  glass  interposed  in  the  path 
of  a  beam  decomposed  by  a  prism,  eKher  before  or 
after  the  act  of  decomposition,  cuts  off  all  the 
Mlovrs  of  thespectrom  except  the  red.  A  glass  of 
any  other  pure  colour  similariy  inteipueedwoqJd 
out  off  all  the  spectrum  exeept  that  pattioular 
portion  which  gives  the  glase  its  colour.  "^ 

So  far,  by  substitutiag  the  word  ''rays*  fbr 
"  waves."  which  in  no  way  altem  the  real  meanirtr, 
this  definition  might  have  been  written  by  Sr 
Xsaao  Newton  hinnelf  ?  and«  as  far  as  I  know,  is 
sbaolutdy  correct.  Tyndali,  however,  coa- 
tinnes:— 

**  It  is,  however,  extremely  difficult,  if  not  im- 
possibte,  to  obtain  pure  pigments  of  any  kind. 
Thus,  a  yellow  glais  not  only  aUows  the  yellow 


Hght  of  the  spectrum  to  pass,  butalseapoftlMiiof 
the  adiaoent  green  and  orange;  while  awoe  glass 
not  oflly  allows  the  Mue  to  paas^  botaposlloa  of 
the  adjaoent  green  and  todigo." 

Heret,  I  Would  ask,  w%at  is  th»  yellow  which 
euti»  off  all  rays  except  ydlow  aad-a  partion'of  tha 
adjacent  green  and  orauge?    Butte^eentiuie 

"259.  Hence,  if  a  beam  of  white  lig^t  be  caused 
to  pass  through  a  yellow  glass  and  a  blue  glass  at 
the  same  timci  the  only  transmissible  colour 
common  to  both  is  green*  This  fl'q)lains  why  blue 
and  yellow  powders,  when  mixed  together,  produce 
green.  The  white  light  plunges  into  the  powder 
to  a  certain  dep^  and  is  discharged  byextemal 
reflection  mint4s  its  yellow  and.its  mue.  The  green 
alone  remains. 

*'  260.  The  eif^  Is  quite  different  when,  instead 
of  mixing  blue  and  y^ilow  pifmmta,  we  mix  blue 
and  yellow  lights  together.  Here  the  mixtase  is  a 
pure  tohit^  Blue  and  yellow  are  oomplsmantary 
cdonnu 

**  261.  Aay  two  colours  whose  mixture  produoes 
white  are  called  comphmmuarv  colours*  In  the 
spectHim  we  have  the  followvig  pairs  of  such 
colours: 

Bed  and  greeaidi  blue. 

Orange  and  cyanogen  blte» 

Yellow  and  indigo  blae^ 

Qreenish  yellow  and  violet." 

It fswith  No.  260  that  we  haw  to  deid.  I  de 
not  tUnk  I  at  all  ndsundentaad  the  bearing  of 
I^dsill's  experiments  in  oousiderteg  that  they  ar« 
intended  to  prove  the  position  he  there  lays  doum. 
To  my  mind,  they  fau  to  prove  it,  and  if  so,  i  it 
stiQ  lemaine  an  open  question  whether  the  law  is 
true  or  not,  unless  there  are-  other  proofs  to  be 
brougtit  forward. 

To  prove  anything  we  must  have  dtfar  dtfflni- 
tions,  axioms,  and  postulatee  fmrn  n^iich  w«  can 
argue  step'by  step.  It  wfll  be  best  to  avoid  each 
terms  as  '**  wave- length,"  ''rate^of  vibratien,"  &c, 
-An  iadt,  to  treat  the  question  at  If  the  thecsy 
were  yet  to  be  estabUshed. 

For  definitfotts  let  us  represent  pm^  oatoon  as 
red,  blue,  &c.,  and  natural  ooIoubb,  all  of  which 
animpuro,  asred,  bine,  &o.  Our  axioms  shall  l>e 
the  produotioo  of  colour  by  absorption  from  white 
light,  and  my  only  postulate  that  the  eycalooe  is 
not  infallible  ia  the  matter  of  colonr.  This  is 
easily  demonstrated,  but  wilt  at  oaee  be  allowed 
on  reference  to  *  *  Notes  on  Light,"  278. 

In  TyndaH*8  experiment.  No.  1,  he  profsvees  ite 
ptT>dUDe  white  by  the  overiapphig  of  Uoe  and 
yellow  discs^  At  the  best  it  can  be  but  white,  for 
even  allowing  that  blue  and  ydlow  preduoe  white, 
it  is  dear  that  ae  the  bloe  and  yellow  pigmeate 
employed  are  each  capable  of  allowinir  green  to 
pass— besides  other  ooioura — although  &e  impres- 
sion on  the  eye  is  that  of  white,  it  is  not  reslhr  so. 
This  experiment,  then,  does  not  prove  the  position 
laid  down  in  260,  while,  ae  I  showed  in  my  last 
letter,  it  is  quite  ea»ily  expUaiied  in  aeeordance 
with  the  Brewetermn  theory. 

As  to  Tyndall's  experiment  No.  2,  Wt»  Holmee 
aeks:  Where  does  Tyndall  show  that  *«  what  he 
(Tyndall)  here  calls  the  blue  and  yellow  contain 
between  them  aH  the  odonn  of  the  spectrum  ?  " 

I  reply.  In  his  <*  Lectures  on  Ligfat,"  pp.  29,  30, 
31,  and  subjoin  the  full  quotatdon  :— 

**  The  synthesis  of  white  light  may  be  efleotsdin 
three  ways,  which  are  now  worthy  of  attention. 
Here,  in  the  first  instutee,  vre  have  a  rich  speotmm 
produced  from  the  decomposition  of  the  beam. 
One  face  of  the  prism  is  protected  by  a  diaphragm, 
with  a  longitudinal  slit,  through  vndoh  the  bMm 
passes  into  the  prism.  It  emerges  deoompoeed  at 
the  other  side.  I  permit  the  colours  to  pass 
through  a  cylindrical  lens,  which  so  sqnecaos'them 
together  as  to  produce  upon  the  screen  a  shorphr^ 
defined  recteugular  imajp  of  the  longitodinal  slit 
(now  upright).  In  that  image  the  cofouxs  are  re* 
blended,  and  you  see  it  perfectly  white.  Between 
the  prism  and  the  eylindrieal  lens  may  beaeen  the 
colours  tracking  themselvee  through  the  dust  of 
the  room.  Cutting  off  the  more  refnmgtfale  fringe 
by  a  card,  the  rectangle  is  seen  red  ;  cutting  off 
the  less  refran^le  fringe^  the  reetengie  is 
blue.  By  means  of  a  &in  glass  prism,  I  deflect 
one  portion  of  the  colours,  and  leave  the  residual 
portion.  On  the  screen  are  now  10  colouied  reo- 
^glo*>  produced  in  this  way.  These  mt^etmple^ 
mmUary  colours-— ooioun  wfaidi,  bytheir  union, 
preduce  white.  Note  that,  by  judkionrmonsge- 
ment,'one  of  these  colours  is  reimersd  ysllow^  and 
the  other  bine,  I  withdrew  the  tiitn-prism ;  yeHow 
and  blue  immediately  commingle,  and  we  have 
tohitt  as  the  result  of  their  union.  On  our  way, 
then,  weremove  the  fallacy,  first  exposed  by  Helm- 
holtz,  that  the  mixture  of  blue  and  yellow  li^it 
produoee  green." 

If  Hr.  Holmes  will  read  this  carefully,  he  will 
see  that  no  stopping-off  screens  are  employed.  The 
words  are  clear :  "  I  deflect  one  portion  of  the 
colours,  and  leave  the  residual  |x>rtion."  The 
card  is  used  as  a  stopping*off  ecreen  in  a  {>rdiminary 
experiment.  I,  therefore,  repeat  that  in  this  ex* 
periment,  what  Tyndall  calle  **  blue  and  yellow," 
are  the  whole  of  the  odours  of  the  spectrum,  so 


divUsd4hat  tiny  sapear  to  itfaaaye  blue  and  yeUow, 
bat.  as  a-matter  of  laot,  oontaia  red. 

Mr.  Hhlmes  proposee  a  teat  experiment:  that  I 
should  *'  eahofffrom  theaoiar  spoeUum  ail  batihe 
wan  blaa  and  yeUow,  aad  tiisn  rawmiWna  titese." 
Fredesiy^  If  ».  Holmas  win  tdl  mo  haw  ttds  is 
to  be  doaa,  how  I  can  get  blua and  yeUowr  hewill  * 
ssil  vti  the  uiaat  piublum. 

Nesct,  if  M^.  Hohaei  wU  adverttse  his  addiess, 
I  will  scad  hhn  sn  appaiatus,  wfateh  I  haeaiiad 
constracted  for  the  purpose  of  rapidly  senalving 
eoloufed'  dliea  hi  tlie  katera,  aad  trust  to  his- 


honomr  to  rspest  to  the  reoden  of  the  EHocisn 
Maamuno  wheOer  lia  was  justified  in  amerting 
tlMtIhairesaid*<the  thing  wtriehiraot."  Ire- 
peat,  ttdit  if  an  apertuxaof  one  tsathithe  dwam- 
fenmMrbaoatinacoloiBad  diacL  and  ttiot  disebe 
madoto  rsvalve  rapidly  in  the  lautsm,  tbaeffect, 
«0  th$  #yi^  will  be  a  wldte  riag  oa>a  celoared 
groaad,  tha>  niat«>teaths  ootoar  aetuaUy  paesent 
bdag  appaawiHy  dMtioyud  by  tha  taast^eatli  of 
white  light. 

**  Siama**  allow*  tkat  in  the  ovarlqgplagmperi- 
noait  thereis  anexnese  of  green  on  the  aeeeaoy  whid> 
is  apparently  destroyed  by  the  wldto  li|^  pia«nt. 
My  pogtidate,  therefore.  Is  proved. 

I  do^not  affirm  that  blue  aad  yellow  maka-green, 
tkoadh  I  iadiae  to  that  beUef.  I  simply  deny 
thatftispfovad  that  they  mate  white.  I.deoy 
that  4hay  are  oentplemantery  odaua,  tbough'l>lue 
and  'yellow  may  be. 

Take  a  blue  fiha— a  solnfion  of  aasaumio^eul- 
phate  of  coppn  is  a  veiy  good  one  ■  and  loak  at 
the  fire  through  it.  The  flsmee,  wfaidi  arvftoler- 
ably  white,  are  dearly  visible  while  tife  liva<eoals 
am  invisible.  This  is  exactly  what  should  be lex* 
paetsd.  Tb.%  bhte  cannot  allow  yellow,  red,  or 
orange  rays  to  pass*  New  take  a  puqrfe  film,  one 
whidEi  confessedly  attows  tiie  red  and  Uoerafe  to 
paae.  The  oeals  gtow  with  a  gorgeous  crimson. 
As  I  write  I  have  befove  me  in  the  garden' bright 
yellow  calceolarias,  aad  scariet  gwnminms  almost 
side  by  side :  through  the  purple  film  both  are  a 
brilliant  red— almost  indistmguishable  xnhusu  I 
turn  to  the  grevd  path,  to  a  stray  pisee  of  orange 
ped  to  every  plaoa  where  tiie  eye  sees  ydlow,  and 
And  red.  We  hava  agiasd  tliat  the  l^ht  coming 
feom  these  objects  is  sifted  by  the  film.  The  red, 
therefore,  is  not  produced  by  the  purple  film  :  it 
m%tai  bai  existent  in  the  yellow.  Yet,  it  I  look  at 
the  spectrum  through  this  same  film,  the  ydlow  is 
entirdy  cut  off. 

Clearly,  then,  eveiy  natmral  yellow  ooataius  also 
red,  and,  therefore,  the  pheaomemm  oC  blue  and 
yellow  prodndng  wUto  is  quite  ooadetent  with 
the  Bsewstsrian  theory. 

Of  course,  I  admit  the  theory  of  complementary 
oohMurs.  Imagine  a  disc  en  which  tfaeodooxaitre 
arranged  round  the  centre  in  aegmente  — -fint 
bioadjy  with  three  segmento  of  60*  each,  red, 
yeUow,  bloa,  tiie  intermediate  ^aeee  with  orange, 
green,  and  purple,  or  still  more  dabosatdy  with 
the  oolonrs  bteoding  by  doarer  degrees.  Eadsi 
oppodto  pair  will  be  oomplementaiy  ooioura -and 
agBSB'  with  dther  thaeey,  as  wall  ae  overywday 
experience.  Oao^'Saiiak. 

FOBEOABT  OF  ST0BU8. 

[20374.]—"  T&B  atmosphere  travels  ;with  us  at 
an  eoermoae  vdocitv,  througha  void  oand  airless 
re^ioD^et  no  pastid»  of  it  leavee  us.  Wlvy  ie 
thmP  The  earth  exerte  upon  the  atmosphesa  the 
attractioa  of  gravitation.  As  wo  travd.  it  travels 
with  ass.  As  we  revolve  it  revolivaa  with.  us. 
Could  tlw  ^be  for  the  spaocof  oneJioaraoatfuue 
itorovolatiabonitaown  axis  wluW  the  ainstood 
stilL  the  rcristenoe  offered  bytho  air -to  the  paasago 
of  the-earth  would  be  sudt  ae  to  paoduoe  to  all 
such  a  tremeadous  blast  as  would  not 


only  levd  trees  and  houaea,  bat  would  lift  men 
and  anioBBla  and  every  movabte  thing  into  the 
air^  horliagtbsm  ia  common  dsstractum  against 
the  find  moaotain  raage  thatiaightpsseeutimaif.'' 


the  flart  moaotain  raage  thatiaightpsseeutimaif."^ 
0*  Chemistvy  of  Creatton,"  by  Bobert  2iUis,F.L.S., 
ILiLOS.,  &».,  Edition  1870  ▲.!>.)  "There  are 
tides  in  tho*ahr  as  in  thaeea.  Thchouafy  observa- 
tions of  the  barometer  made  for  soma  yearn  past 
at  the  Meteorological  and  Magnetiaai/ObBsrvatory 
at  St.  Hdena  have  now  placed  beyoitd4k  doubt  the 
existence  of  a  lunar  atmospherio  tide*.  On  each 
day  the  barometer  at  St.  Hdena  stands  oa  an 
average  f  our^thouaandth  of  an  inch  higher  at  the 
two  periods  when  the  moon  is  on  the  meridian 
above  or  below  the  pole  than  when  she  is  six  hours' 
diftant  from  the  meridian  on  dther  side,  the  pro- 
gress being  continnous  and  uninterrupted  between 
this  Tiif.TfmqTq  and  minimum  "  (Sir  H.  H.  Ingjiss^ 
at  the  meeting  of  the  British  Association,  l$i7). 
**A  vast  aur-wave  has  for  several  yean  been 
obaerved  about  the  middle  of  the  month  of  No- 
vember. It  begins,  rises  higher,  reaches  its 
highest  point,  then  subsidee  again  to  its  usual  con- 
dition in  the  space  of  a  fortnight  or  sixteen  days. 
Sometimeeit  has  been  observed  to  set  in  with  a 
gale  of  wind,  and  end  with  one  also."  f  **  Chemistry 
of  Creation,"  page  181.)  Now,  it  is  highly  probable 
that  doser  investigation  would  have  shown  that 
this  Bo-caUed  atmospheric  wave  in  November  waa 
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Auo.  u,  mi 


imijammoiua 


MriH.    IM  astdbi 


psiod  of  ttcycar* 

Tteki  to  Mr.  Wvlwood  Ofifw  for  in- 


of  wkkli  I  wu  deOeint.  (Sm  biter 
90S22,  BVOUBR  Mkkaxid^  p.  477),  m  i^ii^  be 
■fto  ttaftft  **a  SMtloBMa  ezBaAMdrtoordi  €o?«^ 
r  a  period  of  abo«l80  yaen,  and  m  the  lenlt 
WKtodttatlQ  tiMioiit  of  SO  a SatndaT  moob 
wasiollovad  bj  20  dart  of  wind  and  nm.  Ha 
■■■nwwii  kk  feotaty  to  tta  Boyal  AatwoaJaal 
SooiityiBlMS.'O 

Om  f  timea  fladi  oai  a  ptriodieel  itanK 
wa^t  ta  Vowmahm  for  jean  peaLauoth»  geatie- 
oat  periodSflitj  atSL  SvitihiB,   aad 


«•  laoordi   iitwil   over  yean  paeL 
kave    alnady    peiatod    oai    ttat    Ike 
pnod  of  tiM  Ifeoa  oaa  set  of  ateoMkn 


•et  k20< 


Itaotttiitokr- 
ol  a 


»daiB. 
aUy  eoMlatfve  evMcnee  dT  ti 
aaftnal  law,  aad  as  the  20-defa  pnod  e(  etaaM  k 
not  aa  aaeifiliniiol  phwoaaepoa^^  aay  wa  notex- 
pest  tail  pegiodMty  to  cinatinao  r 

Tbe  banee  of  aoMepberie  preniaii  mlunid 
bjpeiiodioal  itonu,  wbiok  eoeM  over  oi  wiMn  tte 
MOonlMkrtitakoldoa  Ike  ataoipJMe  aad  tte 
•oa.    Itiitortkoee  wkokavttfMBeeMof 


■etina  to  foDow  ovt  tke  iaqaify  kere  indieated, 
not  hj  tbenriwnfc  bat  kj  tke  enannatinn  of 
liiieeeCiUnl  andflBagaetMal  laoordi  of  tke  paaL 
Tlwre  eeeae  to  be  a  aaociir  of  lafieMetiiM  on  tkit 


r^ 


to  be  a  paociiy  of 
of  flkorm  periods.    One  giatliiia  mjn 
laa  yoar  (ilmi  ■■theii  tor  twetVe 
eajB  Ilium  leliijiie  mait  extend 
eirer  MTaal  jean,  jel  eaotker  ■» je  I  kavt  kng 
I  of  tkai  periodkitj ;  bat  tke  period  it 
and  tknrfote  of  little  poMtteelaae. 
tk^  a  ■da 


Now,  one  woold  kavt  tkoagkt 
wo«ld  Bot  ka^a  epoken  tkai,  bat  wo«ld  kavt 
■ndtnwand  to  traoe  tke  oaate  of  tkie  inperfee« 
tion.  Unit  itnot  be  too^ioriatkemaadnam 
aad  ■iiiiwen  eaaipol  piiodi,  aad  in  tke  ever- 
akiftiBf  orbit  of  tke  moon  ? 
I  bi«  to  tkank «« F.&JLS.**  fte  kie  kind  leplj  tQ 

xWboekafwnfeiatag  tke  abate  anototione  were 
not  known  to  ne  wken  I  wioto  letter  aoaOS,  p.  4tt, 
""  MnraiAgTr,  No.  904. 


POSTSJ— To  kaia  a  good  brake  and  know  kow 
toaeeilMof  gnat  inportanee  to  trkjdiete.    In 
nj  iiniMimiBiTe  I  find  fhm  kindwkeel-brake  terj 
ieetive,  ae  it  not  onlj  aOowa  tke  manbiai  to 
laadtankKbntcaaaeitt  to  ewerre  oat  of  tiie 
bj  efeeliag  tke  etenag-  often  nakee  tke 
I  tke  road,  and  before  joa  know 
r  tke  lida 
t;  bat   tke 


I    kata   ftlted  a    dnable  ipoon 
■irkno  wbifib  k  a  deeededan 
aDowatte  epoone  to  grip  tke  wkeeli inetaateae 
oarij,  and  kee  gnat  power  orer  tke  ■■  nkiim  witk- 
ont  etonaing  it  too 


I.BOAX. 

P0S?S  l-<47Stt.>-WinocT 
» 1' 

taknnfor] 

ekoald  be  i 

k  not.    Bat  itnajbe 
ilnraiiem  ■■oneti  toanegriieenttognn 


■riy  tm^VfjM^  Pj  eenwiiiaeh,  tberekonlj 
riniiMj  itMM^tbkMiaeiilHee.  IdfifinMl  etoMi 
nnotke  added  alter  tke  two  anada  aDoweS, 


(4759«).~I 

lalilewitkoat 
aetokealCk.    Bat 

.iftke 
feredtraaian  fllnen  end  eaid 

lof  anaterkliaet 
oertaalj  ^nd  tke  F^^cT^It  k  tree  &et    Om 

oftse  to  kate  aeted  «Mtf '  )Cd#  ia  tekxM  tte  GfBk  Mid 
tokatekad  nouMon  to  saipeetraA  aniflkasM 
kn»atipnad,tkej  woold  andoabtedlj  moeeedn 
tfmt  diienee  to  an  ectian  f er  fSkm  eneaet  iMared 
tf  tkej  ooold  pvoTi  tket  tke  imam  fr^nnbil 
ttntest  of  fkeaii,  wkkk  wm  witkin  kk  know- 
Mge. 


HTSir.-^kqaaei 
nek  ae  a  kaee  and 


kolder  of  a  bill  of  oelOi  ae  ooliateral  eeeoritj,  mmt 
be  banded  orer  to  fhm  grantor  wken  tke  sum  ae- 
oavedkpeidoff.    WItk  ngard  to  tke  biU  of 
"  IbeBetetkeeuBenilewoaldanlT;bec 
eee  iHiat  good  iiound  tke  gn 


I  em  aaable  to  i 


i  grentee 


ean  kaia  iat  its  detmtion.  Tke  wa j  to  prooeed 
is,  after  kaviag  amde  a  demand,  wkiok  eu^  as 
wen  be  ia  writing  for  tke  deltrerj  op  of  Uie  bill 
of  Bile,  to  briBK  en  aotian  in  the  Coaatj  Conit  for 
ito  wroagfol  detentioo.  Tkk  woald,  I  tkink, 
aw  ennc—fuL  milem,  indeed,  tkere  k  an jtking 
tiM  bin  of  sale  iteelf,  or  perkspe  the  rale  of  tke 
ooeie^»  to  tke  oontrarj. 

V^rad.  Watharflald,  Solicitor. 
%  Qnekam-boildiagB,  QafldbalL 


taOit».]— VnffWAaiAwiSM.—  Ikk  sabjeet,  on 
wkidi  I  am  aiked  bj  eercrsl  eenespondente  to  ea j 
eoaeOIng,  k  one  wkiok  needs  deffiiiag .  Persons 
ttere  are  who  object  to  wearing  leetlMr  tkoee ; 
oiken  who  object  to  mi)k«  me,  dee. ;  while  tke 
■eajority  go  onlj  eo  far  as  to  enminato  from  tkeir 
nee  tke  fleah  aad  otter  parte  of  snimak  wkii^  ia- 
SoiaMadt 


▼olve  tkeir  aleagfater.   ?ome  adopt 

tkej  object  to  tke  alajlng  of 
ike  pare!  J  eoonoaaical  groands,  aad  point 
oat  tkat  one  acre  of  groand  will  aapport  five 
▼egetariaae,  bat  onlj  tne  fleak-eeter.  Otken 
again  eaj  tkat  men  are  kealtkier,  looger-Ured, 
and  keppkr  as  Tecetariaaa,  than  as  eaten  of  a 
diet  onntoiwing  flask  meat.  It  k  diffieolt  to  sat  a 
practical  liaut  to  tke  oooseqasnces  of  a  paxelj 
hamanitazian  basis— modi  as  one  danoonces 
anjtkmg  like  cmeltj  to  animak  Admitting 
for  Oeaeke  of  ergainent,  tkat  a  man  kas  no  mora 
ri^t  to  mtoidar  a  korae  or  aa  elspkaat  than  to 
marder  enotker  man;  jet,  apoa  tke  belaace  of 
tke  greatest  kaptriaam  to  tke  greatest  namber  (eaj 
of  oxen  or  ikeep),  I  tkink  it  ooold  easiJj  beskown 
tkat  fleek-eeton  peoride  more  kappioeee  to  tkeee 
aniaiak  than  Tugwtariaae  woald;  and  tkat  tke 
qaiek  and  peinlam  daatk  bj  w^A  tteir  Ixtee  am j 
be  terminatad  eonatitutee  bat  a  aaiall  set  off 
agaaet  tke  pleaeaat  aad  aatroobled  life  wkkk  k 
confeued  apon  aatamk  reared  for  tke  parpoem  of 
fdod.  I  q>eak  aow  aot  aeraemrilj  of  oar  eraaml 
metkftde  of  kiDing  eaimak,  wkick  indadea  ^e 
UeediBg  to  deatk  of  calvee,  &e^  bat  of  a  ledaed 
and  eanejble  ejetem  of  elanghtfr.    Tke  emiiomkle 

Tkej  woald  etill  elaai^hter  tke  beaatifal  eabnoa 
iHuck  maltipKre  m  oar  riverap  wkere  no  otter 
fbodooald  be  growa,  and  wkiek,  deecandiag  to 
tte  eea  as  kige  as  one's  linger,  browess  aroaad 


tte  coast  apon  matesiak  still  law  aceeenble  to  ae, 
and  coeaes  back  aakrge  as  oae*s  lower  liaak.  Ikas, 
lioaswaje,  tkepraetiealowtooaMof  tkeeco- 
at  Tegetariaa  dins  from  ttatof  tke  kaasani- 
Now,  if  tkemere  aaahipKcatkn  of  kaaean 
I  be  tke  md  of  etribrntaon,  U  k  dear  ttat 
'    kava  tke  ergament,    tt  can  ke 


people  wko  taka  ttek  Tagetabiee    mj,  as 

--^" — itkeland 

rtkej  kave  besa 
..^"aa  k  saggeeted 
bj  en  aati-Togetarien,  wkiA  riiiplT  mbcs  to  tke 
~  file  fte  tkat  of  men.    Hma, 
Is  tke  object  of  drili- 
eiags?    Orkit,iatter, 
to  dcfetop  a  coaifortakk  aambar  of  kaseaa  ~ 
oftkekigbaetpoeiiklBtjpe?  Fbraajeeif,! 


Igo  for  fiM^jf,  at  tke 
if  nacaaserj,  of  oaaAitj.  Jaet  ae  I  woald  ptifcr 
afewsmaflpemtiagstketlconldnamstoacrmef 
ralger  raeiaein,  so  I  woold  ntber  eee  a  com- 
mn^ef  500  of  tke  grander  tjpce  of  men  ttan 
of  ^000,000  of  mere  enimak  ia  baeiae  form.  It 
tkat  I  eea 


tkat,  inmj  ejaa,  tta 
I  what  food  k  moat  likdj 
tjpeef  - 


Analtetofi 

ita.   TkeUeofen 
it,forttataaBBantof 

tkemaa  witt  tke 


wU^  win  provide 
end  onlj 
•    to 


br  tka  food  ^ton  wkaek  ke  caa 
tkaaaargia  wid  ke  kave^  and  tke 
^^;wiUks  kensamese 
of 
,  and'tke  man  eels  to  Eva, 
(toeet. 


tkat  k  now  before  tke  pabfie  depends  ^on  kk 
/•dftfne,^onbk«<aei.  iCoatof  oarpraaeatemiaaat 

jHBemtBaoe  tkew  pedi^^ae  kaek  to  one  grant  boma 


of  tkelastgneratiop,  L%^  BcBpae.  Ofkamtk 
akafti  of  a  I«ondon  cab  one  sees  a  kom  wift  t 
Baj  Middfaton  kead  on  kk  akoaldeca-e  bni 
tkat  onceaeeo.  even  in  engmvinga^  k  oevw  fo^ 
gotten.  Bat  kere  tte  bo^  of  tte  eabhom  tik 
of  some  fine  progenitor  kavmg  ben  mated,  bit  Bflt 
bona  k  no  .more  the  BaylGd- 
a  coamiQn  ato^  apon  wbick  a  beaattfil 
grafted  will  reprodaoe  tke  torn  eVid 
it  bean  apon  tta  trank. 

If  we  take  amisent  greyhoande,  emiaeat  catfli, 
in  an  OMm  we  Ihid  their  valne  to  depend  noa  M 
pe^nee  ocain,  aad  no  emoant  of  leedtsg  orot 
traiidBgwul  prodeee  a  ncAorea  oat  of  a  oat. 
colt.    We  cannot  cbeoee  oar  own  pedigfw;  bet  if 

4ok 


g  we  me  III  vriselj,  vra  ttell  4o  k 
le  after  tnem  ae  mnek  sea  darii 
wiae  aelection  of  one  perent  em  da. 


ttepkjBHelamke  of  tte  man*a  moeft  ad 
parataa,  the  iadifetion  k  tkat  be  m 
to  live  apoa  gnia  and  frmt  ntbe 
Bat  the  mere  etinulaia,  aot- 
tke  kabits  of  progeniton  te 
manj  genentians,  moat  be  taken  into  anout 
in  eonnderingwkat  k  fitteatae  food  for  the  iafi. 
▼idaaL  Aewming  tkat  100  m«a, 
alwaja  to  live  apon  grain  and  firait,  wi 
tranaferred  to  fleek  food,  what  woald  kappma 
tide.  Soeee  of  tkeee  men  woold  periak  from  tha 
inabiiitj  to  live  apon  a  poielj  ieeh  diet  Sam 
woald  do  iadiffeRntij  wett;  eoeM  iroald  tikt 
rapidlj  to  fleek,  and  woald  floarittadaabablyipai 
it.  Oonfine  tkcae  people  to  aa  ieland,  and  m  enk 
generation  the  same  reeaU  woald  take  plaee;ai4 
ttae,  after  maaj  generatinni,  we  ahoald  kavv,  a 
tke  eaivAfora,  a  race  of  pare  flieli  wfiag  maa.  jat 
as,iatke  Anwaon,  tkere  an  racee  of  frait-ea&^ 
fiik.  and.  ia  Norway,  the  cows  five  apon  isb  end 
offaL  Now,  were  tteaacefnivoroaa  menaaddeyy 
moTed  to  anotter  ialand,  where,  inatead  of  lmi{ 
entiralj  apoa  fleek,  tkejked  to  fire  entinlje^ 
frait  aad  gnia,  the  raealt  vroaldke  aaedulit- 

cf  tkeptevioaa  aaofifieatiane.  ^Tbonek 
had  floaritted  emet  perfecttj  apon  flett  votU 
probab^  do  wont  aym  grain  aad  fraity  and  wwJi 
peeiak  fkom  djipepam  and  vanoaa  cceneqemiai 
wee  wko  did  wosat  apon  iceh  voaU 
probeblj  take  meet  readilj  to  grain  and  frait»  md 
anA leimaion and  nataial  eelectinn  goBagoa,tk 
tribe  woald  have  become  pare  vegareriaae  efm 
after  amnj  gmeratinne  Tkerafore  tke  edipti- 
bilitj  or  ekatteitj  of  tta  digiBfive  organa  woaJda 
eaekceaebeaaiaaaanof  uapeeitj  to  snrvive,  mi 
the  kw  of  the  -aarvival  of  tta  ittaat**  woaU 
govern  the  reaalt.  It  mwit  be  noted  tkat  the' i«- 
viva!  of  tte  fitteet  **  konetkinc.  nad  dependi  ayn 
tke eonditkma  of  enetaneeTThe -anrvivalcf  Ik 
beat "  k  enotker,  «ad  dapm 
of  tka  altifluto  object  for  w1 

•  Tgnad,  and  apon  tke  uxtent  to  wkaek  tke  cm- 
aiiilBliniiiicankeTapedasaatoaatoeca 

I  aim  at  one  ideel,  konm  to  dmw  bmaas 

on.  I  ttan  not  attempt  to  detee  em  idmlnm 
In  en  ideal  nneamem'tj  vra  akoald  needmaav 
tipmof  ideelmenae  vranowkavaof  fciaameala 
jtoga,  and  digan^  petkepe,  ee  aidety  aatte  Kaf 


iM  ako  tkat  Bjnmkad  a  dak  foot,  tkat  Pom  wa 
akandihack,  ttet  MSIon  andHimm  wentfni. 
tkat  TTapniann  ked  eMikaitk  Ik,  arf  tkaf  fkifftiV^ 
'  latniaof  btood  k  ilnrititii,  tka  aahfitf 
^on  wkitt  k  wanid  be  vary  ddbnk  to  hf 
eny  general  iiikrijlii  Bat,  to  mata^ 
who  are  fafind,er  deaf,  .       .  ~ 


ikavaotkm 


d«^ 


al^defec 

defeetiva.. 

o^nayttemfiiiLti.    Omi  qyrkt  (47«i(.k 

CMd  »  yeanTl  k^  reeentty  ban  teU  ft^ 
iSorUyema^o  eke  faat  km  raeeenttne^i 
baimvameaf.  knt  eeon  ■egakni  it,amikniaW 


k,i 

kki 


uundnrtedjpenpK  aitkekl  HMnUkky  ;  if  tiakg 
kin  gBo/kZSk,«dofan«mmMewmd«i 

fl«M^  ii^M^^*  t#  ^^r  Wi^^^iB  ^^m.  ^^^HB  mo  d 


Aug.  11,  1883. 
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The  oaofM  of  death  of  parents  and  of  hrothertand 
listen  may  always  be  obtained  by  learehfaig  at 
Semerset  House  and  getting  copies  of  the  cemfl- 
oates  of  death,  and  these  facts  would  be  important 
as  materials  for  judging  in  such  a  case. 

Betuming  to  the  question  of  Togetarianism,  it 
will  be  seen  that  while  fruit  and  graui  are  the  food 
for  which  man's  mouth  and  digestive  system  are 
oonstrooted,  man  yet  has  a  most  elastic  digestire 
^stem.  and  that  those  whose  parents  for  many 
generations  did  well  on  a  mixed  diet  will  probably 
oontinue  to  do  well  on  a  diet  largely  oonslBting  of 
flesh.  As  to  the  nntritiTe  properties  of  a  sound 
pcaotical  reffetarian  diet,  there  can  be  no  auestion 
that  among  Knglishmmi  of  my  own  aeqaamtance|. 
some  of  the  Teiy  finest  specimens  of  ^ysioal  and 
mental  developments  have  been  Tegetanans,  and 
some  of  them  also  the  children  ol  Tegetarians. 
P^rffaagoias,  probably  the  neatest  of  the  Greek 
sages,  was  a  Tegetarian.  I  beUere  that  we  poison 
ounelTes  with  nitrogen  in  the  iMge  proportton  of 
flesh  food  that  we  now  take.  l%e  one  difficulty 
that  I  have  been  consulted  about  by  Tegetarians  of 
▼ecy  actiye  turn  of  mind  ia  sUeplestneat,  and  in 
more  than  one  instance  yegetariuiiim  has  had  to 
be  abandoned  on  that  account.  But  some  persons, 
undoubtedly,  deriTO  Tast  benefit  from  Tege- 
tarianism.  Those  who  desire  to  ooniider  this 
subject  more  fuUv,  and  in  detail— and  the  subject 
is  one  of  great  mterest  and  importance— should 
get  the '*DietetioBeformer"  (post-free  2id.  Pit- 
man,  Fatemoster-row),  of  which  this  present 
number  now  lying  uoon  my  table  is  a  most  able 
uid  scholarly  one.  Fitman  also  publishee  some 
little  pamphlets  and  cookery>books  on  Tege- 
tarianism  which  are  sound  and  usefuL  My  own 
oouTiction  is,  that  I  should  do  my  own  work 
better,  and  lire  longer,  as  a  vegetarian ;  or,  at  any 
rate,  with  almost  no  flesh  food.  For  years  I  have 
taken  no  alcohol,  and  have  rather  limited  the 
ameunt  of  flesh  I  eat.  Fortunately,  also,  I  never 
could  persuade  myself  to  use  tobacco ;  and  I  am 
of  opinion  that  the  use  of  tobacco  lessens  one's 
freshness  of  memory  and  one's  mental  endurance. 
The  only  reason  why  I  have  never  tried  vege- 
tarianism is  because  I  never  yet  have  had  indi- 
gestion, or,  indeed,  any  other  illness,  and  being 
apparently  in  excellent  health,  I  drift  along  on  the 
prinoiple  of  leaving  weU  alone.  In  dinmg  out, 
also,  it  is  a  great  inmction  upon  friends  to  have  to 
eat  up  all  their  vegetables. 

NiOBTiCA&B  (47680).  —  If  stout,  the  patient 
should  starve  down  at  the  rate  of  one  pound  a 
week,  till  at  the  fair  weight  for  his  height  and 
make.  Heavy  suppers  should  never  be  taken. 
Less  flesh-meat  should  be  used,  if  that  be  now 
freely  used.  Lying  upon  the  left  side,  and  upon  a 
horsehair  mattress,  and  not  covered  up  with  an 
impermeable  coverlid,  is  good. 

James  Bdmnnds,X.D.,  Ao. 

Grafton*  street,  Bond-street 

P.S.— Being  about  to  go  to  Norway  for  my 
annual  holiday,  I  shall  see  no  more  papers  till  thie 
middle  of '^^^ 


SOIBVOB  AT  SOUTH  KBNSXNGTOK  AND 
THB  OITT  A2n>  OXnLDS  nrSTITTITB. 


K 


.]— Whxbt  the  **  gentlemen  who  live  at 
home  at  ease"  at  South  Kensington  read  the  letter 
of  lir.  B.  Jackson,  p.  498,  th^  no  doubt  exdidmed 
**8ave  us  from  our  would-be  friends!"  for. 
unlike  Balaam,  he  came  to  praise,  and  has  passed 
a  scathing  condemnation,  obviously  an  honest  one, 
for  ha  does  not  seethe  effect  of  his  statements. 
The  pith  of  Mr.  Jackson's  letter  is  stated  in  the 
fbOowing  sentences :— **  While  at  South  Kensing- 
ton. I  received  instruction  and  gained  information 
which  has  enabled  me  to  take  such  a  position  as 
would  have  been  impossible  from  private  study 
only.  And  this  was  iiot  peculiar  to  me.  I  know 
a  number  of  men  now  holding  important  (ate) 
positions  in  both'  pure  apd  arolied  science  who 
could  not  have  hoped  to  have  steined  such  posi- 
tions had  they  not  have  been  fortunate  enough  to 
Set  to  South  Kensington."  From  these  sentences 
i  seems  dear  that  the  persons  referred  to  were 
students  at  South  Kensington,  not  merely  membms 
of  sdenoe  classes  and  candidates  for  science  certi- 
ficates. Now  we  follow  on.  '*  One  is  a  teacher 
of  science  under  a  school-board,  another  is  in  a 
corporation  surveyor's  office,  a  third  chemist  in  a 
Inge  chemical  works,  a  fourth  science  master  in  a 
grammar-school,"  and  so  on.  Mr.  Jackson  does 
not  sav  what  he  is  himself,  but  he  shows  that 
one-hsif  of  the  instances  he  quotes  have  actually 
apuB  astray  from  the  very  obieots  of  the  Science 
Department,  especially  if,  as  I  assume,  they  were 
sti&ents  of  South  Kensington  itself ;  for  no  sooner 
did  these  men  set  a  little  scientific  training  than 
thev  departed  nom  their  trades,  and  never  acted 
as  leaven  at  all— although  Mr.  Jackson  assures 
us  that  the  majority  would  still  have  been 
earntoff  their  livmg  in  a  workshop  but  for 
the  Department  at  South  Kensington.  Permit 
'  me  to  ask.  is  there  any  lack  of  science 
teachers  of  tne  usual  type— any  lack  of  chemists, 
•r  of  suitable  persons  for  the  duties  of  a  corpora- 


tion surveyor's  office  P  for  if  not,  it  seems  to  me 
ttaX  the  puUio  is  being  taxed  for  the  benefit  of 
individuals.  Had  theee  gentlemen  remained  in 
their  workshops,  without  the  benefit  of  South 
Kensington,  tiiey  would,  no  doubt,  by  their  native 
nous  have  made  intellige&t  workmen;  had  they 
remained  there,  with  ttie  knowledge  gained  at 
South  Kensington,  thmr  might,  or  they  ought  to, 
have  been  ox  great  Dcoent  to  their  particular 
workshop.  I  do  not  mean  that  of  necessity  they 
ought  to  nave  stuck  to  the  bench ;  but  yon  may 
depend  upon  it  that  if  South  Kensington  is  to  be 
noised  for  educating  or  fitting  persons  for  occui>a- 
tions  which  are  supposed  to  be  niffher  in  the  social 
scale  or  better  paid,  the  Britiu  taxpayer  will 
begin  to  howl  loudly.  By  all  means  spread  a 
knowledge  of  science— if  you  can  reach  them,  down 
even  to  the  loweet  ruiks  of  the  labourers; 
but  don't  Inculcate  the  notion  that  it  is 
worth  studying  merely  with  a  view  of  bettering 
oneself.  It  should  be  distinctly  understood  that 
science  students  selected  for  the  special  course  at 
South  Kensington  are  not  educated  for  their  own 
especial  benefit,  but  for  the  good  of  the  country 
at  large.  Mr.  Jackson's  letter  deals,  however, 
only  inth  the  fringe  of  the  subject ;  for  the  ques- 
tion really  is,  what  amount  of  good  is  done  amongst 
the  manv  euididates  for  the  examinations  P  Un- 
doubtedfymany  of  the  teachers  who  have  graduated 
at  South  Kensington  are  up  to  their  work ;  but  it  is 
inoontestable  that  many  more  are  only  school- 
masters tempted  by  the  extra  grant  to  qualify  in 
certain  subjects— rach  subjects,  moreover,  being 
those  of  but  little  value  to  thdr  pupils,  even  sup- 
posing the  masters  were  cempetent  to  teach  them 
thoroughly,  which  they  are  not.  I  speak  from  experi- 
ence. Mr.  Jackson  says  that  "not  even  the  teachers 
themselves,  much  less  the  Department,  can  be  held 
responsible  for  these  answers  "  (that  is,  those  quoted 
on  p.  463).  If  the  teachers  are  not  responsible, 
permit  me  to  ask  who  isP  Candidates  do  not 
attend  examinations  unless  they  have  been  me- 
pared  somewhere,  and  with  all  deference  to  Mr. 
Jackson's  opinion,  I  think  he  will  find  that  the 
majority  of  people  will  say  that  the  teachers  (save 
the  mark)  are  responsible  for  sending  such 
crammed  birds  to  the  plucking,  and  the  department 
is  responsible  for  such  **  teachers." 

In  your  **  Soientifio  News  "  (p.  496)  you  quote 
the  energetic  denunciation  of  Frof.  Graham  re- 
ferring to  the  examinations  of  the  City  and  Guilds 
Institute,  but  if  you  look  at  the  figures  given  in 
Table  III.,  you  will  see  that  the  case  is  as  bad 
as  bad  can  be.  There  were  41  candidates  in 
'*breadmakiiig,"  and  only  one  passed !  Of  these 
38  were  taught  in  dassee  the  teachers  of  which 
receive  payment  by  results,  and  three  were  from 
other  ixutitutions  or  were  nrlvate  students.  The 
solitary  candidate  who  passed  belonged  to  the  latter 
category,  so  that  for  candidates  trained  in  classes 
under  the  rules  of  the  Institute,  or  connected  to 
ii.  Prof.  Graham  returns  the  percentage  of  f aUuree 
as  100 !  In  brewing  there  were  five  candidates 
from  the  science  classes,  and  80  per  cent,  failed ; 
21  from  other  sources,  and  only  9*5  per  cent,  failed. 
Totakelarger  numbers— in  mechanical  engiueering, 
there  were  397  candidates  from  science  classes,  and 
61*8  per  cent,  failed;  126  from  other  sources. 
and3l'7per  cent.fUQed.  In  mine  surveying,  of 
87  science  class  students  66*1  per  cent.  faUed ;  of  12 
candidates  from  other  sources  all  passed.  It  is 
worthy  of  note  that  the  solitary  pass  in  bread- 
"*  Jl  ^'^  ^  V^"^  ^  honours,  and  yet  one  would 
think  fiiat  thai  is  an  industry  of  which,  at  least, 
something  ought  to  be  known  by  the  candidatee 
sent  up  by  so-called  teachers. 

If  your  readers  wHl  refer  to  JFhitaker^i  AhMmac 
they  can  see  tiie  large  sums  paid  as  salaries  to  the 
officials  at  South  Kensington,  and  it  will  not  be 
surprising  if,  with  a  falling  revenue  and  increased 
taxation,  the  British  public  shortly  demands  to 
know  what  they  do  for  their  money.  A  careful 
digest  of  the  l^bles  shews  that  what  I  may  call 
private  students  are  by  a  long  chalk  far  in  advance 
of  the  students  of  science  classes.  The  summary 
does  not  show  that  fact,  because  in  many  subjects 
there  were  no  candidates  from  science  dasses  at 
aU.  I  recommend  a  perusal  of  the  Beport  to  those 
interested  in  the  sub j  eot-espedaUy  the  Pass  List 

Man.  Dor. 


PBM8SX7BB  09  WIND. 

[20379.]— Ab  I  did  not  read  the  paragraph  on 
page  143,  but  only  the  version  of  it  given  m  the 
query  on  page  461,  this  accounts  for  my  reoMrk 
that  "the  figure  in  the  <B.M.'  is  evidently  a 
miwtatement.''^  I  did  not  therefore  deny  that 
with  an  hourly  velocity  of  60  miles  the  pressure 
was49Ub.,but  that  with  a  vdodty  of  60mnesan 
hour  the  jLuessure  on  the  square  foot  was  49ilb. 
This  <*  F.M.S."  might  have  seen  had  he  read  my 
letter  carefully. 

It  is  quite  true  that  mere  contradiction  or  state- 
ment is  of  little  value  unless  supported  by  oon- 
firmatory  evidence,  and  when  I  said  that  such  a 
velocity  as  631b.  on  the  square  foot,  was  unknown 
In  thisoountry,  and  spoke  of  the  eooneousness  in 


the  registration  of  such  high  pressures,  I  did  not  do 
so  witnout  the  support  of  such  evidence. 

Are  we  to  believe  that  every  structure  that  Is 
now  errected.  including  even  those  which  are 
"jerry-built,^'  is  calculated  to  resist  Such  a 
pressure  as  even  401b.  per  square  foot  P  Ifweareto 
crust  our  anemometers,  such  must  be  the  case; 
otherwise,  far  more  damage  would  be  caused,  than 
what  we  now  observe,  which  does  not  often  exceed 
broken  windows  and  loss  of  slatee.  That  buHd- 
ings  are  not  subjected  to  such  a  high  pressure  as 
this,  we  condude  from  the  fact,  that  tall  factory 
chiinneys,  and  other  stiuctuiee  of  a  more  or  less 
f  ragde  ns^kure,  which  are  certainly  not  calculated 
to  resist  a  pressure  of  401b.  on  the  square  foot,  have 
remained  intact,  notwithstanding  many  a  storm 
and  in  spite  of  the  anemometers.  Agam,  railway 
carriages,  it  has  been  ascertained,  are  overthrown 
by  a  prsesure  of  from  80  to  401b.  per  square  foot. 
lYtde  Beport  of  Committee  appointed  to  consider 
the  Questton  of  Wind  Pressure  on  Bailway 
Structures,  on  July  29th,  1880.]  Now  if  such 
preesures  as  these  were  aa  common  as  the  anemo- 
meters would  lead  us  to  suppose,  the  upsetting  of 
a  railway  carriage  would  be  no  unusual  occurrence, 
and  it  would  not  be  necessary  to  have  a  pressure  of 
93lb.  per  square  foot  to  overthrow  a  looomotive. 

Theee  remarks  on  the  force  of  the  wind  do  not 
apply  to  air-currents  above  a  certain  height  from 
the  earth,  for  it  is  known  that  as  we  ascend  the 
wind  can  blow  with  much  greater  violence,  owing 
to  the  absence  of  friction  which  terrestrial 
currents  experience.  Thus  Mr.  Simmons  may 
easily  have  reached  a  velocity  of  130  mUoe  an  hour 
in  hu  recent  balloon  voyage.  But  I  would  venture 
to  assert,  from  the  considerations  before  mentioned, 
that  we  never  have  such  a  storm  as  that  on  the 
surface  of  the  earth. 

I  do  not  consider  that  "F.M.S."  proves  in  at  all 
a  conclusive  way,  that  Mr.  Hawksley*s  formula  and 
table  are  "worse  than  useless."  and  the  only 
apparent  ground  upon  which  that  conclusion  is 
founded,  is,  that  the  connection  between  velocity 
and  pressure  as  Illustrated  In  the  formula  does  not 
coincide  with  what  t&e  anemometers  give,  and  it 
does  not  seem  to  steike  him  that  the  latter  might  be 
at  fault,  for  he  remarks  that "  the  only  trustworthy 
data  are  the  actual  pressures  reffistered."  Now  as 
there  must  be  some  connection  between  the  velocity 
and  preesure,  perhaps  "F.M.S."  can  suggest 
a  better  formula  than  that  given  by  Daubuisson 

(F  B  ~-»  which  applies  not  only  to  atmospheric 

air,  but  to  any  liquid)  or  point  out  where  the 
error  lies.  Witii  regard  to  the  pressure  of  wind  on 
a  structure,  I  think  the  opinion  of  such  an  eminent 
engineer  as  Mr.  Hawnley  »hould  have  some 
weight,  as  he  speaks,  not  with  the  voice  of  a  mere 
theorist,  but  as  a  practical  man,  and  he  considers, 
"  that  for  structural  calculations  a  nreesure  of  40lb. 
on  the  square  foot  may  be  safely  adopted,  notwith- 
standing some  common  anemometrical  observations 
to  the  contrary."  I  quite  agree  with  "  F.M.S." 
when  he  remarks  that  **  velocity  per  hour  "  is  mis- 
leading when  pressure  applied  for  one  second  wHl 
destroy,  still  in  ataUe  it  is  of  course  useful  to 
have  the  vdodty  in  mUes  per  hour,  as  well  as  in 
"  feet  per  seoond." 
Worthhig,  Aug.  7th.  O.  H.  Bomanes. 


Brrata.— Amatanr  Surgical  Appllanoaa, 
p.  490.— In  letter  on  above  subject,  in  line  2,  first 
col.,  p.  499,  for  "cut"  read  -at;"  and  in  next 
line  for  "  iin."  read  "  lin."-N.  S.  HxnrsKBir. 


Tracing  on  Oloth. — A  correspondent  of  the 
Monitewr  Indtutriel  refers  to  the  difficulties  en- 
countered in  tracing  upon  doth  or  calico,  especially 
the  difficulty  of  mf^^^pg  It  take  the  ink.  In  the 
first  place,  the  tradng  should  be  made  in  a  warm 
room,  or  the  cloth  will  expand  and  become  flabby. 
The  excess  of  glass  may  be  removed  by  rubbing 
the  surface  witti  a  chamois  leather,  on  which  a 
little  powdered  chalk  has  been  strewn ;  but  this 
practice  posseasse  the  disadvantage  of  thickening 
the  ink,  besidee,  it  might  be  added,  of  making 
scratches  which  detract  from  the  efFeot  of  the 
tracfaig.  The  useof  ox-gall,  which  makes  the  Ink 
"  take,"  has  also  the  disadvantage  of  frequently 
making  it  "run,"  whileitalsochangesthetintofthe 
colours.  The  following  is  the  process  recom- 
mended :— Ox-gall  Is  filtered  through  a  filter  paper 
arranged  over  a  funncL  bofled  and  strained  through 
fine  linen,  which  arrests  the  scum  and  other  im- 
purities. It  is  then  placed  again  on  the  fire,  and 
powdered  chalk  is  added.  When  the  effervescence 
ceases  the  mixture  is  again  filtered,  affording  a 
bright,  colourless  liquid,  u  the  operation  has  been 
carefully  performea.  A  drop  or  two  must  be 
mixed  with  the  Indian  ink ;  and  it  also  has  the 
property  of  effacing  lead-pendl  marks.  When  the 
doth  tradngs  have  to  be  heUographed  raw  sienna  is 
also  added  to  the  ink,  as  this  colour  unites  with  1^ 
the  most  intimatdy  of  any,  besides  intercepting  tlr 
greatest  amount  of  UghC 
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be  of  Bdyaaii^e  to  the  oaoBnmer 
•^M  tkef  *cB^^^  mcEig«  oat  of  imifbnii  sticaigtb, 
viiAA  mwm^oao  faiowi  eaonot  be  obtained  in  tile 

ail  imported.  ^nxe[f  do  not  me  enythlng 
tlie  dieinxeal  sabittnoee  I  tiore  ennmeratedi 
jL  Yvijiair  idea  of  the  manner  in  whiob  redaction 
»  MOoapUahed  iv  given  in  the  little  book  on 
«*  Dj^ng  and  Thsm  Frinttng,"  by-  Crookee,  lately 
pnbhihed.  There,  howeTer,  it  ftates,  tiUKt  serap* 
xjno  is  empdbyedy  whidi  ia  an  ertot ;  sinc-dnst  is 
nnd  in  itr  iteod..  I  am  sorry  I  cannot  tell  thsooit 
as  against  that  of  woad  Tata;  bnt  IbeKeretiie 
majority  of  nsera  of  the  neir  piooess  say  it  oaitl 
more  tiran.the  oid  method ;  the  extra  eoet,  nowereiv 
is  mors  than  oomnterbalanoed  liy  its  being  so  much 
more  expediticms,  &s. ;  aH'  tUs^  however,  yon  oan 
find  ont  for  yourself  by  nting  ttagaJnai  m  woad 
process.  I  wish'  to  say,  in  oondnsion,  that  the 
statemest  I  make  as  to  the  redoetion  ttnotftom 
heassay  nor  book  kanwledge,  hot  from  persons^ 
knowledge.  I  sxl msoh  obhged  to  **  Blaokwmter  " 
for  his  thanks —S.  J,  Sncpmr. 


enasC^  sue  this 

^Tawa  9m9g  poiated.  oat  by  some 

"    "  ^  **  KM."    Bowesw,  in  the^  even* 

'  :.r..>*ai«theesias>IeapplythereqMedin^ 

^  vVjj^ia^»»lnnotooni*fa«tinghisp«mp 

**  1  "2,kk>t  asoo^ling  to  my  desoaipliett  (p.  34), 

r"     ZZmt  •■Uilied  its  aotion.    For  the  pomp 

"'iiSTa  reservoir  of  mer«iiy  raiaed  above 

:  iVrt  i»»M  "q«i»  that  the  top  oitnbe  P 

Z^^ft  i»  th»  itsarvoir  when  at  its  bjchesft  pomt 
TTL  ^^  in  fac«,  the  original  design  ol  my  pnmp, 
sLi  iuofUir  to  make  it  mate  oompaet  and  pcevent 
tW  moertitT  of  raising  a  reservoir  ci  mereofy 
im  MMiMwhat  lahorioas  matter),  I  dmimssd  tiie 
iiMeTimmpatthebaseof  thestand,  thakngthof 
Mibe  B  bsing  sndithat  otf  pcodnotianof  Taaaam 
iA  ▲  the  height  betwesn  snsfaee  of  maBsaiv  in 
eyUader  C  and  jnnetieft  of  7  withB  is  over  SOin. 
'nOs  being  the  ease,  it  is  only  Mseasavy  thsit  the 


[i702dO— ^U&onltF  wltli  OolL«-To  Ma.  Ljjt.- 
Qkaasak--Xom  mJtiutj  yoosseli  thafr  the  wire  yon 
have  reaaoved  isgood  thioighoat  its  entire  length, 
then  oomawnse  n*winding»  and  leaveoot  two  eeili 
ftomeaeh  end  in  ovesy  secieessive  lafer,  oanyincon 
tiie  insnlatioa  fsoaa  end  to  end  as  bafassb  The 
nnddlB  wilUof  oenrae^  be  evsa  then  thiskerthan 
the  tweand^  Yon  ooght  to  have  a  imil  as  nearijr 
perfect  as  psarihlo.— W.  J»  Laiti 


[47219.]  —  Teztbdok  at  Tbyaiogmphr*— 
Thanks  to  *<S.  R.,**  I  am  acquainted  with  both 
Hozlev's  and  Geilde^s  mannais,  bat  neither  gees 
over  all  the  gronnd  reqnired  forthe  advanced  stage 
of  the  Sdenoe  and  Art  Department— ▲.  J,  Suttk. 


top  of  tube  F  be  abowt  2in.  or  2Mn.  above  tho  bend 
b^imcn  A  and  J.  The  leng^of  vertieal  portaoiL 
of  F  in  mine  is  llin^  the  nppec  aiu(le  benig  Sin. 
above  the  bend  between  A  and  J.  Tlia  eylinder  C 
niQit  be  made  of  iioo,  and  bv  having  plenty  of 
leverage  in  handle  B,  the  wq»  is  oompaaatively 
b'ght.  I  notice  one  raader  has  failed  to  obtain  a 
enrrentfran  my  seoondaty  battery,  although  the 
sniphate  of  oopper  sohition  was  all  decompoeed. 
This  is  evidently  owing  to  his  having  dcDotited 
the  copper  on  the  amalgamated  lead  pLale.— £[bxsy 
SmnoHm 

[46859.1— Ittdico*Bta»  Styeinr.— I  aa  vesy 
aosryinieed  thnt  ^^Btaokwntar"  shonHtWnkthat 
hie  friend,  Mr.  Shnpson,  was  tmated  rathnr  nn- 
ganerottsly.  '*BhMkipater"  m^thatawendvat 
wili  dye  700  yards  of  aerge  natvy  blna  with  ]:2Ih.  of 
indigoti  at  6a.  pnr  lb.,  and  wninas  to  know  wbat 
qaantityBead-HolMdqr'spnoeBswaiiandaQB.  Of 
oonree,  it  is  impoitant  to  know  tiM  wei|dit  of  the 

doth,  for  navy  bhie  serge,  liheotfasroleuB,  fiffess   ^ 

in  weight.    I  have  calculated  it,  however,  at  12o2.  j  i,  oat  uf  order/don^t  take  material  containing^  too 

per  yaid,  which  would  give  over  5201b.  weight,   much    bilej— Joajr   Alxx.    Olulbdl   F3.M.S., 

Now,  to  dye  that  aU  hidigo  to  the  draith  of  colour   Enfiold. 

that  the  writer  of  tUs  u  in  tha  hidnt  of  dofa« 

daily,  ia  simply  an  inmefisilAity.    I  canamure  him 

that  if  he  can  dye  700  yaideof  doth,  the  weight 

that  has  been  calculated  at,  with  that  amount  of 

indigo,  he  need  not  trouble  himself  about  any  othec 

TOOoess.     Bead-HollidAy*s  process  of  indigo-blue 

dyeing  is  as  expensive^  perk^n  moaaeo;  but  the 


[472S3.]  —  Bird-Ckwe  Mnktae.  — 
wonld  require  a  pur  of  good  wire  nippers  about 
7in.  long,  two  pur  pliers  (round  aad  flat  noeedX 
awls  siae  of  wireand  brads  need,  and  a4rae  sqnaiw 
is  indispensable.  Ho  had  better  bay  a  oom—nn 
cage  and  work  upon  ita  priaeipis  aa  to  pests,  &e.; 
bnt  if  he  will  advertise  hie  addnss,  and  eonmxms- 
eate  with  me,  Mkjiag  w4at  he  re^ieea^  I  will  with 
pleaeors  assist  fami  cidMr  with  ad  woe  or  dnswings. 
— HiJiDT  Mah. 

[47228.]— TeiBphoBa.^1  sbenld  adviss  you  to 
pus  los.  of  No.  36  sitt'coveied  wico  oi 
bobhin,|the  slse«f  whisb  ehonid  be  fin.  di 
(of  end8>«  and  l|in.  long;  made  of  eonlboard,  witti 
wood  sndn.— BsETia  CnusHSBS. 

[47239.]-BiUonsneaa— Bile.— I  think  Mr. 
Kolan  will  find  tha  following  oorreot:— The  bile 
itmixed  with  the  blood  in  the  process  of  digestion, 
aad  blood  manufaotore.  It  is  the  duty  of  the  Hver 
to  eztmot  the  kx3e  faom  the  blood  and  pour  it  into 
the  boweL  If  this  duty  is  negleoted  the  bile  is 
carried  with  the  blood  through  the  system,  reach- 
ing the  delieate  veins  of  the  head,  u»d  producing 
severe  biHons  headaches.  From  whkh  anange- 
ment  I  think  we  may  gather  the  following :  cer- 
tain materials  require  bile  to  psoa  them  uiron||h 
the  boarela,  which  bile  they  contain  in  the  quanti- 
ties repaired.  If  the  Uver  does  not  perform  its 
duties  in  secreting  and  •zcnting  the  bile,  we 
not  only  have  buioua  headaches,  &c^  hot  also 
stoppagesin  the  bewels»  &c    MoraL— If  the  liver 


tune  to  dye  700  yards  nfcfteth  m  a  woad  ^rait,  Bead- 
HoiBdaj's  proofss  wOl  dyo  1,200  yards  a  omeh 
belter  oelonr,  Icaa  coat  in  the  eleaBiing;  so  that,  i 
time  being  money,  the  new  preeeseis  preferable  to 
theoM.  Itrast  *< BkMkwaeer  "  will  kindly  state 
tho  weight  of  his  70O  yards  crfnsage,  aad  give  some 
idaaofthe  dejp^hof cQie«%sai^pe^a^  IsfaaHbe 
able  to  give  hnn  some  ptairtieal  nifOinsrtiDn*  In- 
^go-bloe  dyeing,  in  Ike  mnnnlSflliDiBg  of  wiseliuu 
gooda,  is  alaige  itsm,  aad  itls  impertanflo  maan- 
metnrers  to  aacertam  the  ehe^ieat  aad  most 
dmabie  method.— J.  OBZBXQsr. 

[46860 J-^Iadigo-BIna  Dywin^— I  do  tmst  J. 
Ormistnn  will  not  suppose  I  am  answering  Ins 
note— batto  ^*  Blackwatet "  I  wish  to  e:q[»lain  that 
the  asytteriona  pcvposation  of  indigo  sent  ont  by 
B.  HoUlday  and  Sons  is  merdy  mi  dtng  in  a 
redaeed  state,  ao  that  tho  dyer  has  oaly  to  use  atne- 
powder,  bisnl^hite^  and  lime  in  amaU  qnanftitlee  to 
get  tha  vat  into  condition.  (I  do  not  know  what 
term  the  dyer  would  nso  for  this.}  You  an  not 
obliged  to  boar  indig^  in  thii  stata,  bntcanndaee 
yoor  omi  b/  "**^««g  an  arrangenssat  with  Um 


firaa.  Ton  'wiU,  no  doubt,  nadentand  Oat, 
manniacturing  this  bisnlpfalte  of  soda,  and  bsing 
ymj  large  buyers  of  rine-powder  sad  iadigo,ana 
by  the  omdoyinent  of  special  plant,  they  can 
supply  small  consumeca  at  a  lower  rate  than  tiiey 
^  rednoe  the  drug  for  Ihemadves;  another 


[4726L1  —  Araonio  in  WklH^pnr.-*WhflBi 
pmrdered  arsenio  is  dropped  inte  chlorias  il  im- 
mediatdy  takes  fir«^  poodocmg  arssnie  taddaside 
AsOIt.  1  ihould  advise  yon  to  scrape  the  wall- 
pwer  and  drop  some  of  the  powder  into  a  jar  of 
chlarine  ges.  I  snppnee,  ftom  yoor  query,  you 
understand  somethljig  about  chemistry.  Another 
way  is  to  mix  with  it  some  ammonium  sulphide, 
NH«HS,  which  gives  a  yellow  predpitBteL— 
BKgrr.Tt  Cbushxbs. 

fci"Yi^o" 


[47267.]— Ta 
DK  his  reply,  1 


wanld  net  anawes  my  puspussfc  Iwaat-a 
of  flwimisala  that  iasoaaft  qaaalitias  will 
eensideiahlehoatgmdaBliy.  Weald  amiKtare  of 
troD^lhigs  aad  aniphnc:  answer,  asid  if  aoy  in  what 
{■Bpoclioaf  Surdy  any  praoticd  chemist  could 
answer  this  query.  '*  Video "  says  I  aroear  to 
think,  by  --'^-ng  twiosL  that  I  am  entitled  aa  of 
right  to  a  reply.  I  Chink  that  aS  repUea  to  qneriea 
in  the  '^S.  H.*'  aaeobteined  by  eusatew>  1  have 
aaswmed  many  oaaafajeote  I  unduiatendj  aadhave 
felt  a  plsasase  in  deiag  so. 


[47277.]- Sngtne.— Thia  is  one  of  those  qaasa 
which  no  one  can  possibly  fed  indbed  to  aaraw, 
eyept  by  referring  the  querfst  to  pgavioas  lejfla. 
What  does  the  querist  mean  by  "the  piiteii 
out  off  for  a  eroeBhead"t  Undoohtedly  saifc  is 
engine  might  be  made  to  work  a  aewing-maihiDe, 
and  probaUy  a  fly  whed  wM^am  14ft.  woald  a^ 
it  as  wdl  as  anyttiing  eba,  Bealiy,  «*T.  BV*  7n 
shodd  read  up  back  volumes,  or,  at  aBefsah, 
learn  snflldent  to  state  explSoitly  1  *  "  ' 
it  is  yon  do  want— Ebbab. 

[47%L]-«rlov«laa,*-^  < 
he  m^  be,  shodd,  bsf  oca  ha  ^ 
he  kaewB  wliat  he  is  alM>wk  tones 
anyeisoneons  slatenieats  Hov  i 
Hke^  ie-naoenseiaos  of  bsam. 
me;  bnt.  at  tho'Sanie  timei  he  onghh  to  kansi 
men  sanfnl  beiose  he  detilMMtdr  P«taawia«i 
eatogMiy  of-wall,  peopla  not  to  ha  bsisNi 
Now,  aimmecanrslerto  mraaswig.oa  nsas  m, 
aadtheywiUflnd  that  I  nenMonea  aaSllMBli 
xide  12  miles  aa  hour  aU  di9.  aettbav  ^ill  1  "T^ 
anyonaooold.go  12  milee  aa  haar  ail  day;  kit 
what  I  did  say  was»  •*  Wi«h.aBb  ^■srtinipw 
eaagpl2BiileaanhoBB^"  Psdinpt««eiA"ihssU 
have  hesa  iii>  itditnT  to  hasw  f**^^  a^  nasakig 
BOsadisliBet.  Ihavaon-thsroadtiddsaasabiB 
fi^romlafatesk  mensvad ;  eal^  last evaaiagi sodii 
mile  aad  ahdl  ia  seven  and  a  ! 
oeulddoitmiylime;  batthietiso»al 
aadl  hava  novsr  seen  or  nsedai 
given  me  gKnatoi'  pleasora.  These 
why  I  dmK  like  a  f soat-steersr,  a  iid  ammnn^*? 
maybeoonrittgte  tha  froah  now»  timy  ssfli»l Iw 
snro^ soon  ge  to  the*  badt  agsm  With  afasdk- 
sfeserer  I  oaa  dia*  hgte  that  I  casisol  psiAt? 
diadidther  on  a  front- ituasst^  lateffw or  asy of 
the  other  foams  of  maiAhie  nosr  mada.  I  mn 
plana  for  a  new  masfaine  that  pQessssBnadvaafaifa 
not  in  any  maahiae  now  made^  aadl^aBhssii 
machine  made  up  and  than  will  deamtbeit  lb 
great  fd^nre  ia  toBO  wing  the  oonlinmRiaaiBaiacf 
eaasetof  miaeleeand  patting  it  altaraalsly  oate 
othen»  Of  thia  nmchine,  when  I  have  testediti 
psfwnca,IwiUwritemore.— W.  J.  TiS^sWfc 

[47283.]  —  T^aimnh  Tabular  BoUer.  — Tbe 
spec.  gxav.  should  never  exceed  l.OST,  uA, 
for  a  Uunch,  better  be  kept  down  to  1,060.  Tbe 
quantity  of  water  iised  as  steam  iaan  indirstSwi 
of  the  quantity  that  must  be  blown  oif,  sodii 
it  is  required  to  keep  the  water  down  to  2-S3,  ssd 
tiie  normal  contents  is  1-33,  the  water  to  ^ 
blows  off  is  to  the  water  evapocatod  as  1  is  ts  L 
Blow  off  in  any  usnd  wsf  .  ami  snpptyby  fSed,&! 
any  time  that  suihi  yon.— EsBSS. 

[47254.]- ModelUnpinPUatar^— PrssosttKj 
you  mean  modelling  in  modellea'a  tiiaf,  iff 
''plaster"  ia  used  for  oaatinA  not  modeUiog.  b 
is  an  art  that  cannot  be  taught  by  writing  bsyoa^ 
such  simple  directions  as  to  how  to  keep  ths  t^7 
moist,  aad  the  spedd  maoapdatioit  of  thetmb- 
mostly  strips  of  box,  or  omer  hard  wood.  I^m 
are  some  bandbooks  on  the  sobjeci  one  by  Tigo, 
published  by  SimpkJn  and  Ck>. ;  but  if  the  whole 
of  ths*  ware  sepcnteoed  hesa,  yon  would  be  w(7 
litUetha  wiaer.  If  yen  wish  to  as  ia  ior  ths  tzt 
you  can  obtain  lessons  at  many  of  the  sctencs  tfid 
arlachools  at  a  very  cheap  rate,  and  with  jssti 
f^fw  hinte,  yen  want  no  more  than  aa  artirt  m  mr 
braneh  oaa  onggeat.  Fmhapa  seam  of  year  leadsi 
who  may  have  gone  through  flkretemenlacy  dtf 
wW  give  an  ontttne ;  bnt  it  is  much  Ihe  aAB|f  fo 
ffliesduastedrivo  a  loeemoli^s;  tbesotepseaMi 
mtte  that  ean  bo  pot  into  wosds,  bat  a  tseoaadris 
lot  to  leetn  by  aotnal  ptaetiuuL-^fuy.  DiMi. 

[47286.]— dkrosnogzaoh.— I  hava  made  wcr 
good  **gradia"  with  the  foUoaing  '^ooiaffa'': 
^gdatine  ^ue,  6J. ;  ilb.x>f  dyceane.  Is.  61; 
ilb.  water,  anda  little  prenaradchalkiuodwts 
give  an  opaque  sarf aoau  The  ink  1  used  to  vnB^ 
with  was  Jodaon's  amfine  violet  dye»  ^  P* 
botUa,  and  I  got,  as  near  aa  I  can  remamhpt.  tf 
dfftjnftt  oopies.  I  cannot  si^  arcthing  aboatBCl 
bdng  uaef  cd  for  removing  tha  old  copy.   I  i^^t 


[47274.]  —  Tlhiintnatiag  Olook.— Why  net 
ditpense  with  refleotars,  &s,,  aad  pamt  the  hands 
and  iignrea  of  tho  dock  with  Balmain's  tnminoas 
point?  Then  the  time  would  be  plaaniy  seen  in  the 
dadc,  and  the  expense  is  trivid.  If  yourdoekhaa 
its  hands  and  the  figurec  gilded,  probably  you 
would  not  care  to  spoil  the  look  of  them  m  the 
daylight ;  therefloce  yon  could  psxnt  tho  faee  with 
the  huninoae  eolonr,  leaving  the  hands  aad  figures 
gilded;  then  in  the  dark  the  fignses  aad  hands 
would  ag)ear  blaek  on  a  Imnuiuus  grnand.< 

n^ttnM. 


wdlwl 


dways  louad  hot  water  to  anaaai 
codd  desire.— BsBZLS  Gscshxbs. 

[473l».}— Sahphar  Oaata^^Am  , 
vesanlioa  wan  good  F  Theooiy  saeihiadsslPsSt 
it  ia  jnst  before  poving,  and  to  wosk  attla  kmf 
liniitli  heat,  beeaaaa  niiaaiiia,  beiagasdi*^; 
of]Bmmny,iel^hlelobe  deeeopoead  ia  w^ 


itk 


aalphar.    Ishouldtrys 

ably  oaa  of  the  sedearthsw— £.  0. 1 

[47290.]-Oalonlatlng  Xaohiaa.— Fbr  d^ 
of  calculating  aiadnuea.  see  p.  109,  Xo.  811  (Bv- 
bage's);  p.  611,  No.  649;  p.  663,  No.  56»;  P} 
p.  643,  No.  571  (Thoa.  de  Odaaar^  mortam 
Olustrated).  If  the  qurriitwiU  look  stajn^ 
back  in  toux volumes  I  have  no  dcnbt  he  afflw° 
mncfa  other  information  about  them;  botifliseoB- 
sdts  the  pages  mentianed  ho  will  obtahi  spA 
idea.  De  (^lmar*s  maohine  is  in  nas  ia  srt«i| 
offices  in  London  (the  Bailvay  Oleariag  Bb«i^  ^ 
one,  I  bdiove),  and  querist  should  endaafoerttMt 
it,  though  the  iBnstratian  ia  No.  571  maksisv^' 
thing  dear.— F.  I.  A. 


Aug.  lly  1882. 
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[i72d2.]-^Btiik«en  Battary  OonxiMtlons.— 
ThedwKsnptioiiI  gave  in  No.  901  "E.  M."  will,  I 
think,  gv9e  all  tl^  neoesiary  infonnation  jon  re- 

qilita.---BBETLE  CSU8HBB3. 

[47283.}— Pomp  C^aery^— The  okaranee  Miay 
bafte.  forMtehapamp;  but  it-BMyltapMMlieaUj 
vm  small.    The  epeed  Bhoidd  net  be  nmra  than 

<50wt.  po'minato.— NOBOO. 

^7307.]— BTUdaw  on  Tinaa.— I  am  •orry  to 
find  "  Amateur  aardener  "  and  others  are  troubled 
wiCh  the  mildew ;  bnt  I  was  once  troubled  in  the 
same  wtay,  but  found  a  most  oertain  and  effectual 
care  for  it,  as  well  as  the  insects  whidi  sometimes 
abonud  on  the  vine.  I  fear,  by  what  *' Amateur 
G^aidener  "  says,  that  this  year  the  grapes  are  too 
forward  to  do  any  good,  because  the  remedy  I  used 
will  make  them  taste;  but  in  f oture  it  irfn be  a 
sure  cure  if  made  and  used  as  direrted.  Boil  a 
small  quantity  of  sulphur  with  some  qnictUime, 
quite  fredh,  in  a  glass  fla»k,  with  some  water.  It 
wfll  require  to  be  boiledior,  say,  10  minutes.  Gbreat 
care  must  be  taken  that  it  dan*t  boil  over,  and  tht 
month  of  Che  flask  should  be  sUghtJy  stopped  with 

'  so  as  to  form  an  obstruction  to  air  aatering. 

A  the  boiling  ceases  the  sulphur  and  lime 
QuiiklyBeMleywlMnthaelear  yeUaw  lienor  should 
be  pomwd  into  a  bottle  tighUy  cerked,  and  fresh 
water  added,  and  the  boiling  again  begun.  This 
ahoold  go  ett  till  suiBeieBt  solution  is  obtened— say, 
nearly  a  pint.  The  sulphuret  of  lime  adutian 
abfifald  be\ept  well  eorkeMi,  as  the  air  deeompeses 
it  very  quickly.  To  use  it  add  a  wlneglassf  ul  to  a 
quart  of  water,  and  then  brush  the  stem  of  the 
vine  with  it,  doing  it  quickly,  as  it  decomposes 
almost  directly,  when  the  stem  has  been  well 
braihed  don't  be  sparing  with  the  solution;  the 
whole  of  the  leaves  should  be  syringed,  and  the 
greenhouse  shut  up  for  a  short  time.  This  should 
baaepeated  three  times,  the  iaat  j  oat  whan  the  grapes 
begin  to  form.  If  well  done,  it  is  a  sureprerentive 
for  scale,  mildew,  &o.  I  don't  say  anything  about 
the  management  of  the  vine,  as  X  suppose  that  is 
properly  undentood.  If  the  trouble  is  thought  too 
great  to  -make  the  sulphuret  of  lime,  perhaps  it  may 
be  bought ;  but  I  cannot  esy.  A  Floxanoe  flask  is 
the  best  io  use.— Edwd.  Thos.  Soott. 

[<7310.]— IfatMrallaattoti.— This  qnastion  de- 
peads«iitirely  on  the  laws  of  France.  IfaFfaneh- 
man  has  been  natuiaUsed  here,  he  aoqoiree  all  the 
rights  and -privileges  af  a  Britisher.  Bat  I  do  not 
see  how  ihat  can  afieot  his  ctatas  in  his  native 
oomtiy :  md  if  it  is  the  law  that  the  property  of 
thasa  who  mn  away  to  esoape  their  duties  as 
Fmchmaa  shall  have  their  property  oootfiseated, 
the  mere  fact  that  they  have  been  naturalised  hsta 
01^  elsewhere  will  avail  them  nothing.—PAXBior. 

{47311.]  —  Oannoa.  —Make  it  Sin.  tUofc  at 
braeeh  and,  and  *<  prove"  it,  befbta  you  sell  it.— 
£.  O.  BI. 

£47822.]— Injured  Thigh.— To  Da.  Edihwds. 
— I^ve  looked  back  all  the  numbers  I  have  (34j, 
aofl  oannot  see  any  of  your  former  replies  I  wouul 
thjbk  suitable  as  you  direct  for  treatment.  I  may 
say  some  days  before  I  received  your  reply  the 
abeoesBcame  to  a  suppuration  of  its  own  accord 
wfthoutpain.  I  then  kept  it  poultieed  with  linseed- 
meal  (now  about  five  weeks).  I  kept  it  well 
preesea  te  assist  the  emptying  of  it,  and  there  oame 
at  Mrnes  about  the  siae  of  a  nut  of  pm,  and  oaea- 
eioaaUy  twiee  the  quantity,  but  no  apparent  lessen- 
ing in  siae.  For  the  last  ten  days  Ihavaditoon- 
tiniied-ptessini^  it,  but  nothing  has  come  away  itfnoe. 
Tha  OiwrniTig  u  ahont  the  sisa  of  a  point  of  a 
lead^peneil^  and  the  gatheringhaa  rather  a  solid  or 
hsid  Ittling.  Win  Dr.  £.  kindly  say  what 
would  be  the  best  titetment  tocontiaue?  Should 
I  foUoiw  ponltioing,  or  when  should  I  give  it  off, 
and  tf  eoirect  to  pot  it  en  as  wann  as  I  oan  really 
beac  it ;  or  ahould  I  take  any  medicine  or  taaio  at 
theiprseent  time  or  after?  Siaoe  I  raoeivedyour 
r^ly  I  Mated,  but  kept  moving  a  little  about.  The 
warm  poultices  have  made  the  Assh  tender  on  the 
'  surface,  and  in  a  few  places  there  is  a  slight  oozing 
ofaerum.  AByiamancs  ae  to  mode  of  treatment 
wBl  be  thankfully  and  gratefully  received  by— 
S.J. 

^7361 .]  —  atathawiatinal ,  —  I  am  much  sur- 

Jrtsed  to  find,  after  the/veiy  lucid  explanations  by 
..H.  H.  Jacobyand  **Hemisus"  of  theillegiti- 
mafce  assumption  made  by  **  An  Engineers  Son," 
that  the  latter  still  eonsider s  hia.  solution  satis- 
factory. **  HemisoB  "  vary  truly  points  out  that 
th0f^dla(>yKes  in  like  fact  that  (1  -  x)  '"'^isnot 


independent  of  x ;  and,  to  take  the  very  instaaee 
prcpoaed  by  <*An  Bagineer's  Son"  in  Us  last 
letter,  tiie  saeecn  why  tiM  ooefieieats  of  i;  in 
(1  +  «  +  x!*)^  inerease  up  to  7,  and  then  deoaease, 
is  B^  at  all  because  when  written:— (1  —  gfi)^ 

<1  -  ;r)  -  ^  (i.e.,  1  (1  -  a:)  "  *  -  Or"  (1  -  ar)  -  * 

+  8a:«  (1  -  a;)   "  "*  -  »  (I  -  JP    "  '^'     The  co- 

efiicients  1.  3,  3,  1,  obey^e  rule  and  (1  -  :r)  * 
is  then  multiplied  into  each,  which  is  the  reason 
setrforth  in  "  Au  Engineer's  Son's  "  first  letter.— 

Cjjktab. 


[47423.1— Biabataa.— There  k«. work  entitled, 
"The  Skim-Mflk  Treatment  of  Diabetee  and 
Briefs  Disease,  &a ,"  published  by  Loagmaas  and 
Co.,  psioe  10s.  6d.,  in  which,  I  should  think, 
*'E.  F.  C."  may  obtain  the  information  he  re- 
quires. There  it,  also,  an  American  work,  pub- 
Inhsd  in  Philade^ihia,  under  the  title  of,  *•  How  a 
Person  afflicted  with  BrighVs  Bisaaae  ought  to 
Live,"  by  J.  F.  Edwards,  price  4s.  It  is  numbered 
677  in  the  Itoi  of  Amarfesn  pnbHoations  in  the 
Fubli»h$r8^  Cinmiar  of  15th  February,  1881,  and 
may  be  obtaiaed  tfanmgh  Sampson  Low  and 
Co.,  or  any  xeapecMfle  Dookaeiler.— G.  Tnonr, 
Bristol. 

[47434.1— lAthaa.— In  aaawar  to  Mr.  J.  H. 
Bvans,  what  I  wished  to  know  is  how  to  Babbitt 
the  mandrel,  andoa  it  is  a  faar-Jathe,  I  also  wish  to 
IttDOW  how  to  Babbitt  the  twoircm  bars  that  form 
the  ahaara  or  bed.  How  ma  the  holes  chambered 
in  the  aiaadards  to  reoeive  the  matal  P  If  J.  H* 
Biana  w«uld  inform  am  how  to  make  and  use 
Babbitt  metal  I  ahall  be  ohUged.  Does  he  think 
ordinary  wUta  metal  wonld  ansarar  ?— Mznib. 

[47441.1  11  a  lit  a  ghDtfflgwagiiy.— Tbu  can 
have  a  leaa  of  any  locus  made  to  photogn^ph 
either  the^whola  of  the  front  of  a  newapaper  or 
parts;  thenthesa4sanbereadeither  with  the tahls 
or-the  fuqrhvdrogen  linmaaope.  You  oannot  use 
ordinary  ooUodion,  asihe  film  is  more  or  lesaxetL- 
cnlated  under  a  high-powar.  Tha  albumen  process 
is  one  of  the  beet  fur  obtaining  a  structureless  film. 
— W.  J.  LAirOiSIBB. 

r47460.]-^aaauripg  Slow  of  Watar.— Mul- 
•tiply  the  death,  breadth,  and  speed,  in  inches,  to- 
gether, ana  you  will  have  the  total  Amonnt  in 
oubio  inches  paaaing  over  in  any  given  time.  It 
is  then  only  a  matter  of  simple  cidonlation  to 
bring  it  into  gallons,  pounds  avairdupois,  or  what- 
ever you  ma^  requite.— W.  Claskson. 

[47461.1 -iBpxoving  Paflniticm  of  9el»- 
aot^.— :£  am  sony  I  oannot  ha^  you  mnehin 
xid  of  haze.  The  only  way  to  famoveiiie 
_,  even  in.  a  slight  degrsa^  iabyaainff  an 
eyepiece  of  very  large  field  and  iowar  power  than 
the  one  you  have.  I  should  have  an  eyepiece  with 
its  field- lens  at  least  liin.  to  Ifin.  diameter,  and 
mounted  with  the  erector  in  the  pancratic  form,  to 
give  a  power  of  10  to  20  diameters.  You  might 
use  a  comet  evepiece,  and  a  diagonal  to  reinvert 
the  imaze.  This  woiUd  perhaps  be  the  best  thing 
you  coiud  do.— W.  J.  La»castbb. 

[47463.]— Change- Wheala  for  Screw- Oat- 
ting.— I  am  obliged  to  Mr.  T.  J.  O'Connor  for  his 
attention,  but  he  hardly  answers  my  query.  Let  me 
put  it  this  way.  The  change-wheels  are  the  usual 
set,  20  to  25,  and  from  25  to  125  by  fives ;  the 
landing-screw  is  four  to  the  inch.  Suppose,  now, 
I  require  a  screw  31  threads  to  the  inch— you  will 
say,  perhaps,  that  with  these  wheels  it  is  impos- 
sible to  cut  31  to  the  inch  exactly.  But  out  of  the 
thousands  of  screws  which  oan  be  cut  with  these 
wheels  and  this  leading-screw,  I  should  expect  to 
find  one  or  more  differing  from  31  to  the  moh  by 
ao  small  an  amount  that  in  practice  the  error  could 
be  neglected.  Now,  what  1  want  is  a  method  of 
calculating  this  as  directly  as  possible.  What  is 
the  method  in  actual  use?  I  don't  want  to  be 
diown  how  to  calculate  for  81  specially,  but  for 
any  number,  and  to  find  the  screw  with  the  least 
error.— Tby  Again. 

[47465.]  —  Faded  Baguexraotypa.  —  The 
answers  in  last  week's  issue  are  good,  with  one 
exception,  and  that  is,  the  pouring  on  to  the  plate. 
Donnt  pour  at  all,  unless  you  wish  to  spoil  the 
daguerreotype ;  but  put  the  plate  into  a  dish.  I 
have  raatored  many  so-called  faded  daguerreotypes 
with  cyanide  of  potassium  solution.  It,  of  course, 
Bequises  a  little  eare ;  and  when  the  solution  is 
done  with,  don't  leave  it  for  the  youngsters  to 
drink,  but  at  onoe  throw  it  away.— W.  J.  Lan- 
OAsraB. 

[47408.]-Traiisit  of  Texma.- 1  send  the  fol- 
lowing, h^og  it  will  be  of  aarvioe  to  '*  Ja- 
maica:— 

Latitude,  18°  5'  N.    Lonoitudb,  IT  30*  W. 


Local 


Dee.  6. 
First  external  oontaot 

,,    iaieraal      „ 
Last  internal      „ 

„    external     „ 


Sun's 
altitude. 


h.  m.  s. 

8  52  37aai. 

9  13  23  a.m. 

2  39  5p;ai. 

3  0  22  p.m. 

The  point  of  whieh  lat.  and  hmg.  is  given  above 
would  be  in  the  vteioity  of  the  **Bine  Moan- 
"  Jamaica.— 8.  G. 


80 
33 

28 


ife 
54 
17 
29 


[47468.] -JTranalt  of  Venna.- A  three  3^ean' 
residence  in  the  Southern  Port  Koyal  Mountains  of 
Jamaica  makes  me  think  the  atmosphere  there  for 
telescopic  work  is  simply  superb.  In  and  about 
Kingston,  however,  which  is  situated  on  a  plaia,  I 
think  the  radiation  of  heat  during  the  day-t^me  is 
BO  great  that  good  definition  would  be  oat  of  the 
question;  but  in  those  mountains  which  surround 
this  plain,  and  wliich  rise  very  abruptly  to  eleva- 


tions varying  from  1ft  to  nearly  4,00Qlt.,  the  ease 
is  very  different  I  will  give  an  expezienoa  or  two 
out  of  mahy  aimilar.  Many  timea  1  have  aaen  the 
horizon  as  a  fine  delicate  line  drawn  between  aea 
and  sky,  from  the  tops  of  the  Flamsteed  and  Blox- 
burgh  Mountains,  whose  elevations  are  over 
3,0(^ft,  and  from  the  former  with  a  ttn.  teleaeopa 
(not,  by  the  way,  a  five-pounder),  I  have  aaen,  wnh 
ease,  the  time  by  the  town  olook  (Kiagaton)  at 
9  a.m.  wltii  tha  sun  shining  in  its  full  atraagth.  a 
distance  of  not  lees  than  14  miles ;  and  from  taa 
top  of  tha  laMer  moantaiu  with  a  liin*  or  IMn. 
tekaaopa,  I  hava  aean  the  varioas  apJaahaa  in  the 
'Water iaam  aeaaaom-shot  (in  -taqget  nraotioa)  off 
Port  Boyal,  20  miles  away,  at  least  I  have  also 
seen  one  of  the  E.  W.  I.  mail  steamers  with  the 
•same  teleacope,  when  five  houra'  sail  off  the  port, 
the  white  foam  from  the  paddles  being  plainly  aeeny 
and  not  uatn  two  hears  after  ooiUd  a  traoa  of  tha 
ship  be  aean  witii  tita  nnaided  eye.  I  think  theaa 
facM  wiU  give  an  idea  of  the  rare  exeellence  of  tha 
■atmo^ere  for  teleaoopio  work.  The  finest  time  in 
•ttiif  country  cazmot  be  in  any  way  oompjsred  to  it. 
My  reasons  for  seleeting  the  Southern  Port  Boyal 
Mountain  can  be  Riven  Q  required,  and  Deoember 
agoodtime.— S.  B. 

[47478.]— Indmotloa  CkiU.— To  Mb.  Lsjr- 
OABTBB.— The  acre  shoald  be  {in.  diameter  for 
auch  a  coil  as  you  intend  making,  and  should  not 
be  more  than  6in.  long  for  ilb.  secondary.  If  vou 
are  careful  in  winding  and  insulating  you  will  be 
aUe  to  get  a  good  §in.  apark  or  under  very 
favourable  oonditious,  tin.—'W.  J.  LAiroAaCBB. 

[47486.] -^Buclid*a  Axionw.— What  Bualid 


inaaiom  (2)  is :  tbait  if  A  and  B  are  equal* 
than  A  +  C  ■>  B  +  D ;  from  this  we  oan  da- 
dooa  that  A  -  3>«  B  -  O,  whiohis  obsiona^  tha 
same  a8A-C=B  -D,  which  iaaotam  (3). 
Aaiam  (4)  can  be  dawmstTafad  indiieotly'  from  (2). 
Suppose  that  when  A  and  B  are  nnequal,  and  0 
and^eqaal,that  A  +  C  ==  B  +  B.  Bnt.this 
is  olearly  iaipoasible.  siooe  it  has  bean  shewn  to  be 
the  ease  when  A  and  B  are  aqnsl ;  theraf  ore,  tha 
sum  of  A  and  C  is  unequal  to  the  sum  of  B  and  D. 
Axiom  (5)  may  be  deduced  by  a  similar  considera- 
tion. Axioms  (6)  end  (7)  are  obviously  merely 
oases  of  Axiom  (1).— C.  H.  Boxahes. 

[47490.1— Looo.  Snglno  wltti  Broken  Crank 
Shaft.- W.  Bradshaw,  Derby,  on  p.  506.  answers 
**  Young  Mechanic"  re  l»okan  anmk-snaft,  but 

S'ves  no  information  as  to  the  modus  operapdi. 
riving-wheels  are  often  lifted  clear  of  the  rails 
by  putong  a  couple  of  nuts  or  fish-plates  on  the 
rails,  and  drawing  the  driving -wheels  on  to  them, 
the  extra  pressure  forcing  the  axle-box  up  so  as  to 
allow  packing  to  be  placed  on  the  keeps  or  bottom- 
stays,  the  pressure  of  springs  tending  to  keep  such 
packing  firm.  If  the  engme  has  outside  axle-boxea,  a 
acrew-jaok  will  answer  if  applied  under  them. 
"  Toung  Mechamo '*  should  ask  some  old  driver, 
and  not  be  ashamed  of  his  ignorance,  when  he  would 
get  all  the  information  he  requires.— Takapuva. 

[47491.]— Xagdo-lantam  fiUde«.— Yanoaamot 
leun  haw  to  paintiantam  aUdaa  ftnm  asiy -deaos^ 
tion.  You  will  have  to  work  hard  until  von 
anooeed.  I  havaa lot  of  man  who  aolonr  aUdaa, 
and  but  law  of  them  know  haw  to  put  the  ooloaura 
on  as  they  ahoold  be,  and  yet  I  often  pay  10s.  to 
15s.  far  one  slide.  TiMca  aoe  aavaral.  handboaka, 
moat  of  them  writtan  by  men  who  nevar'painted  a 
slide  in  their  whole  uvea.  I  onoe  attempted  to 
paint  a  few  slides,  and  I  Mt^the  ooloura  an  aa  tha 
beat  beaks  told  me ;  but  the  anooaaawaa  indifferent, 
and  I  found  it  would  tsfce  yaaw  to  aibtain  the 
knewladge  haw  to  paint  properiy.-^W.  J.  Liir- 

QABTEB. 

{47496.]— PowoT  of  Battezlea  and  Oolla.^ 
These  is  no  rule,  hut  a  safe  plan  is  to  use  not  mose 
than  four  quart  Bunsens  to  each  lin.,  and,  to  l>a 
abaolutely  safe,  not  more  than  three  to  each  lin. 
for  coils  givii^  2in.  and  longer  sparks*— W.  J. 
Lasqascbs. 


[47498.] 
ooQoafrom  the  nabs  aa  azaaat-rainable  tonic  far 
tbeatomaah,  the  beat  xeoaipt  te  ssakinff  it  as,.I 
belasfo,  to  pat  4oz.  of  the  nibs  into  a  Icettie  or 
luge  tea  or  oeffee-pot,  sidd  4  piots  of  iaatar,:jaid 
let  it  hoii  for  ebont  4  hoaas ;  it  is  then  redaoed 
ona-thiod  (not  mcca)  if  boiled  alowly.  A  good 
dnnk  of  oold  water,  rwfieated  if  neoeaaary,  often 
remoiaa  mseaainess,  and  is  eoaaellent  before  maala. 
I  find  alcoh(d  an  iajavy  inalead  of  a  beaaAt  to 
stosnaoh  or  aasves.— C.  M.  Y. 

[47500.]— BiohTomato  Battery.- To  «  Bbktlb 
Cbushb&s.^'— The  number  of  plates  in  the  battery 
depends  upon  what  amonnt  of  power  you  wish  1» 
obtain  from  it;  the  more  plates  you  have  the 
stronger  will  be  the  battery.  Supposing  you  used 
the  battery  lour  hours  a  day,  on  complation  of  the 
work  remove  all  the  solution,  and  allow  a  flow  of 
water  from  a  tap  to  pass  through  the  battery,  thift 
thoroughly  cleansing  tho  sawdust,  plates,  &o. 
This  may  be  done  for  a  week,  when  it  is  best  to 
t&ke  the  battery  to  pieces  and  reama^amata  tha 
zincs,  see  to  connections,  &o.  To  attach  thO 
battery  to  an  electric  lai^p,  itia  only  neon&aMfHtk , 
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connect  the  bindutg-sorew  that  hae  the  zinc  wires 
to  one  wire  of  the  lamp,  and  the  binding- sore w 
connected  to  the  oarbona  to  the  other  wire  of  the 
lamp.  Any  information  further  required.  I  shall 
be  most  happy  to  supply. — Bbbtlb  CTbushebs. 

[47610.]— 01atem.—A  cistern  6ft.  diameter  and 
8ft.  deep,  clear  dimensions,  would  be  suitable  for  a 
house  ox  the  size  given— i.e.,  70ft.  by  23ft.,  capa- 
city 226  cubic  feet  a  1,380  gallons.  — DnroN. 

[47511.1  — Ooffer-Dam.  — Get  the  sheU  of  an 
oM  Cornish  boiler,  if  for  sinldng  well :  or  if  for 
puttixig  foundation  in  for  wall,  proceed  as  follows : 
Put  ^B  in  as  Vandyke  fashion  shown  in  sketch ; 


"W 


TTT 
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main  piles,  A  A,  6in.  bv  3in.,  and  plank  at  back  of 
B,  Sin.  by  l^in.  Boaras  put  down  between,  as  A, 
and  B,  0,  and  D ;  puddle  between  with  clay,  and 
stay  or  strut  from  one  point  to  the  othw,  ££. 
Perhaps  waleing  A,  B,  0,  and  D  put  down,  break 
joints  with  felt,  will  do  without  puddling.— Jagk 

OF  AlX  TBADB8. 

[47613.]  -Water  VUter.-^Make  a  dstem  under 
ground,  rectangular,  8ft.  long,  6ft.  wide,  with  a 
partition  wall  across  the  centre,  one  end  10ft.  deep, 
the  other  for  filter  7ft.,  and  in  the  latter  put 
bxioki  on  edge,  as  shown  in  sketch,  one  course ; 


rererse  the  order,  and  lay  another  course ;  upon 
these  lay  another  course  of  flat;  upon  this  some 
washed  shingle  sifted  through  a  f-mesh,  about 
8in. ;  upon  this  some  finer,  ^ut  4m. ;  and  upon 
this  some  (about  Sin.)  river  sand  washed ;  upon  this 
2in.  of  diacooal  dust,  and  2in.  more  sand.  The 
bed  or  bottom  of  this  should  be  inclined  towazds 
the  receiver,  A,  and  an  opening,  or  four  or  five, 
about  4in.  squire,  left  in  the  parting- wall  into  it. 
When  foul  the  top  sand  can  be  removed  and  the 
filter  supplied  with  a  fre^  lot;  thus  the  filter  is 
renewed  when  choked,  and,  if  thoroughly  out  of 
order,  the  whole  can  be  taken  out,  inwhed,  and 
replaced  with  little  trouble.— Jack  of  all  Tbades. 
[47516.]— Dry  OoUodlon.— Presuming  you  have 
some  acquaintance  with  the  wet  process,  proceed 
as  follows :— Coffee  process :  coat  the  plate  with  a 
substratum  of  sheet  gelatine  16  grains  to  12oz.  of 
distilled  water,  with  the  addition  of  24  minims  of 
ammonia.  When  dry,  coat  with  ordinary  collodion, 
to  which  has  been  added  2  srains  of  cadmium 
bromide  to  each  ounce ;  sensifise  with  a  40-grain 
bath,  wash  for  about  one  minute  under  a  stream 
of  water  from  the  tap,  and  fiow  over  with  a  pre- 
servative as  follows :— Solution  of  oofFee  ^s., 
boiling  distilled  water  6^z,  and  white  sugar 
90  gnuns ;  when  cool,  filter  and  mix  with  solution 
of  gum-arabic  (picked)  90  grains  sugarssandy,  20 
grama,  and  distilled  water  6i^z.  fiitoed.  Flow  this 
preservative  over  the  plate  in  two  applications  of 
about  a  minute  each,  using  the  liquid  nom  the  first 
flowing  as  the  first  application  to  the  succeeding 
plate.  Drain  the  plate,  and  dry  in  a  drying- box. 
The  plates  are  very  transparent,  and  so  require  a 
backmg  to  prevent  blurring;  for  this  a  non- 
aotinio  paper  coated  with  gum  may  be  used.  The 
exposure  required  is  from  three  to  six  times  that 
tor  a  wet  plate.  Before  development,  soak  the 
plate  in  water  for  three  minutes,  and  remove  the 
backmg.  For  developer  make  solutions  of  (1)  pyro. 
6  grains  to  the  oz. ;  (2)  Bromide  potass,  20  grains  to 
the  oz. ;  and  (3)  ammonia  (*880},  15  minims  to  the 
oz.  Take  two  parts  each  of  (1)  and  (2).  and  fiow 
over  plate  and  return  into  developing-cnp,  in  which 
is  one  part  of  (3).  If  the  plate  shows  over- 
exposure,  return  developer  into  cup  and  wash  the 


plate ;  continue  with  more  of  No.  (2)  added.  If 
under-exposed,  add  more  of  No.  (3).  The  image 
may  now  be  intensified  by  the  ordmarypyro  in- 
tensifier,  first  fiowing  over  with  solution  of  ammonio 
sulphiite  of  iron  10  grains,  sulphate  of  copper  10 
graiDB.  and  citric  add  10  grains  to  an  oz.  of  water ; 
fix  with  hypo.  The  above  process  is  that  of  M.  de 
Constant.— DxTTON. 

[47518.]— Balance -Wheel  Cutting. —  I  am 
sorry  I  cannot  oblige  this  correspondeot.  I  have 
mot  ^t  a  balance-wheel  cutting-tool,  and  am  not 
provided  with  drawings  of  one.  It  is  an  expen- 
sive and  complicated  tool,  and  by  ordinary  jobbers 
very  little  used,  or  even  known.  To  give  a  draw- 
ing from  memory  would  end  in  failure,  so  I  will 
not  attempt  it.  Small  files,  called  balance-wheel 
files,  ma]^  readily  be  bought,  with  which,  by  care- 
ful working,  the  teeth  may  be  correctly  reout  if 
they  are  incorrect  The  tips  of  the  teeth  may  be 
trued  up  in  the  turns  with  slightlv  oiled  Arkansas- 
stone.  The  ends  of  the  teeui  should  be  cut  in  a 
line  with  the  pivot  centre,  and  should  be  of  equal 
thickness,  and  good  clearance  should  be  left  in 
them  for  the  swing  of  the  pallets.— Alfojox. 

[47531.]— Ventilatlon.—Fix  on  roof  two  of 
Boyd's  patent  ventilators  for  outiets,  and  for 
inlets,  tubes  7ft.  high  of  any  convenient  size  with 
grating  to  open  air  at  bottom.  These  outiets  should 
have  a  total  area  of  about  twice  the  total  area  of 
outiets  to  prevent  draughts.— DmoN. 

[47531.]— Ventilation.— If  your  fioor-Iine  lies 
above  the  general  ground- line,  remove  bricks  at 
each  end,  12m.sq.,  and  cover  over  with  a  ^rf  orated, 
ornamental,  cast-iron  panel.  If  the  interior  of 
walls  are  panelled,  put  an  ornamental  zinc  piece 
across  the  angles,  with  perforated  ornamental  top. 
These  should  be  5ft.  6in.  high ;  and  at  the  bottom 
the  angle  of  flooring  should  be  removed,  and  these 
put  over  them.  The  air,  if  taken  through  the 
holes  under  the  floor  and  up  these  shafts,  will  be 
somewhat  noisome,  and  a  zinc  trunk,  for  the  con- 
veyance of  the  air  to  these  shafts,  would  be  better- 
say,  opening  at  each  end  18in.sa.,  tapering  up  to 
I2in.  by  Sin. ;  distance  from  end,  2ft.  CSee  d:etoh.) 
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A,  outer  wall ;  B,  ventilation  trunk ;  C,  angle ;  D, 
wall  line;  £,  piers:  F,  floor  line;  G,  joist;  H, 
ventilating  shafts;  I,  caps;  J,  perforations;  P, 
perforated  panels).  The  material  need  not  be 
heavy. — Jack  of  All  Tbadxs. 

[47548.]— Industrial  Company's  Account 
— ^It  is  impracticable  to  answer  this  query,  even  in 
outline,  within  a  reasonable  space.  The  general 
principles  are  those  of  double  entry,  which  can  be 
found  explained  in  books  costing  eighteenpence 
and  upwards.  The  problem  is  s<4vedby  the  best 
application  of  these  principles  to  any  one  particular 
business.  The  practice,  therefore,  depends  much 
on  the  detail  ana  extent  of  the  business — ^more  on 
the  number  of  items  than  the  money  amount  of 
them— and  other  like  considerations.  The  results 
which ''Boss**  wishes  to  see  diqplayed  are  some- 
times arrived  at  by  dividing  the  business  into 
departments,  sa  far  aa  the  coat  of  production  is 


concerned ;  but  this  course  need  not  naoeissnly^ 
followed.     In  a    large    concern,    an  ezbamiTt 
analysbof  the  wages,  raw  materials,  and  man. 
factored  articles  buught;  of  such  costs  as  harm, 
stabling,  and  cartage  hired  or  carriage  bothi&wud 
and  outwards,  of  stocks  or  goods  previously  boeg^ 
when  subsequentiy  issued  for  use;  wear  and  tesr 
of  plant ;  sub- contracts,  &o.,  &o. ;  and  the  xediitai- 
bntion  of  such  results  when  obtained  among  wcifa 
contracted  for,  extras   on   the  same,  dajowcik. 
piece-work,  jobbing,  and  many  other  heads-d 
this  is  often  costly— to  establish  a  good  Bjstem  ii 
well  as  to  carry  it  on.  The  most  lucid  accoonti  are 
those  which  show  the  floandal  facts  of  theboa- 
ness,  in  its  earliest  stages,  in  the  most  ample  detsil, 
and  in  its  latest  stages  in  the  most  complete  coo- 
densation— so  that  a  man  may  carry  his  balsnes- 
sheet  written  on  the  back  of  his  calling-card.  Siidi 
accounts  are  analogous  to  the  *<  quantities  '*  of  the 
architect  or  engineer,  and  have  quite  as  mudli  or 
more  work  in  tfiem  ;  the  one,  however,  is  baaed  on 
eatimate,  and  the  other  on  accomplished  financiBl 
facts;  and  any  difference  between  parallel  linai 
should  be  easily  discernible  on  comparing  the  one 
with  the  other.— J.  D. 

[47640.]— Keasoring  Flow  of  Water.-To 
ascertain  cubic  feet  of  discharge  per  second,  ase 

the  following  formula :— 5  36^.  a'^^'ss  Q.  WhcR 
h  s  breadth  of  weir  in  feel,  and  A  a  height  ql 
water  above  weir  in  feet.    To  get  the  cube  of  the 

square  root  of  height  (A  j,  look  in  a  taUe  of 
squares  and  cubes :  in  the  column  of  squares  for  the 
nearest  approach  to  A,  and  opposite,  in  the  ooluma 

of  cubes,  will  be  the  approximate  value  of  A  . 
Example :  Weir  6in.  wide ;  depth  of  water  orer 

same.  Sin.  Here  Q  =  5  35  (-6  x  •26'^*)  =  33 
cubic  feet  per  second  =  2  gallons.  This  is  suppos* 
ing  the  discharge  iff  from  a  still  pond.  Sec 
Bankine's  Bnles  and  Tables.— Drrrov. 

[47653.]— Problem  In  Dynamics  .—The  haU 
will  acquire  a  velocity  =  \o.  The  following  eoa- 
sideration  will  make  this  clear,  I  think.  SmoM 
the  monkey  to  ascend  to  a  height  v  above  £|  the 
point  at  which  they  are  in  equilibrium.  The 
action  of  gravity  will  cause  it  to  deeoend,  drawiag 
the  rope  over  the  pulley,  and  consequently  raisiag 
the  ball  through  9.  Both  will  now  be  half  r  abo?e 
the  original  point  of  equilibrium  I.  But  the 
monkey  will  have  \v  rope  hanging  below  S.  Thai, 
while  the  monkey  has  gone  over  a  distance  s  9,  the 
ball  has  only  rieen  \v  in  the  same  time.— G.H. 

BOHAHBB. 

[47556.]— Oalculating  Bines  and  Powers  of 
Boilers.— In  reply  to  **  Learner,"  474  is  the  vol 
of  steam  compared  to  1  of  water,  and  it  mesai 
that  1  cub.  ft.  of  water  may  be  oonverted  inio 
474  cub.  ft.  of  steam  at  a  pressure  of  651b.;  10 
that  having  ascertained  the  quantity  of  stosai 
required  per  hour,  we  can  thus  find  the  quantUy 
of  water  required  to  produce  it ;  and  the  boikr 
must  be  able  to  evaporate  that  quantity.  The 
number  corresponding  to  any  pressure  may  be 
found  in  Molesworth,  or  any  similar  work,  unte 
the  head  of  **  Table  of  the  Fropertiee  of  Satnnted 
Steam."- J.  H. 

[47562.1— *Xtraordinary  OhaUense.-I  bsfc 
ridden  this  make  now  over  twelve  months,  pie- 
vibusly  having  ridden  "Timberiake,"  «*Aiul.* 
«D.  H.  F.  Challenge."  For  aafefyand  eaae  ta 
mounting  and  diamounting,  it  ia  fkr  beyond  tiie  old 
style,  or,  rather,  the  ordinary  style.  Speed  is  the 
same.  There  are  some  things  you  can  do  on  ordi- 
nary make  but  not  on  *Xtra.,  such  as  riding  wUh 
hands  in  your  pockets.  With  'Xtra.  yon  must  k»» 
hold  with  one  hand  or  ovef  yon  go.  I  do  not  itad 
it  any  easier  to  mount  hills,  nor  do  I  find  it  sasiv 
over  rough  roads.  I  may  add  I  am  62  years  old. 
I  like  the 'Xtra.  My  son  doee  not,  but  likeihii 
D.  H.  F.  better.— B.  ^. 

[47563.]— 'Xtraordlnary  Ohallenge.— As  ooi 
of  the  oldest  riders  of  the  bicycle— being  just  80 
years  of  age — and  also  a  frequent  user  of  both  the 
ordinary  and  'Xtraordinary  machines,  I  may  oitf 
"  Undergraduate  *'  an  opinion  of  the  moits  of  thi 
'Xtraor&ary.  I  began  with  a  50in.  ordinary,  hot 
a  amaahing  croi»per  over  the  handle  warned  me  to 
look  for  Bomething  'xtraordinanr  to  avoid  auch  as 
occurrence  for  the  future,  and  I  obtained  a  52 
'Xtraordinary.  Thia  I  rode  for  aome  time  with 
great  oonfldence— alas  !  aomewhat  misplawid. 
Having  been  from  early  youth,  and,  in  ftet,  bciag 
atill,  a  flrat-flight  rider  with  the  foxhounda,  I  eai^ 
learned  the  advantage  of  apeed  down-lml,  aad 
the  awif t  rush  through  the  air  is  a  moet  enj^Tihk 
aensation.  Now,  this  the  bioyole  afFords  yoois 
perfection,  and  I  fancied  myself  secure  v^sn  oa 
my  'Xtraordinary.  There  ia,  however,  this  dssd* 
vantage,  when  tne  speed  beoemes  too  lastforlhe 
feet  to  be  kept  on  the  pedals,  the  only  methodflf 
keeping  them  out  of  the  way  of  the  nedab  vA 
levers  of  the  'Xtraordinary  is  to  lift  tSem  ahow 
them ;  but  this  is  a  fearful  risk,  as  I  found  toaj 
cost  about  a  month  ago.    Being  oat  with  a  jowf 
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oompamon,  whose  youth  and  ttrenj^th  enahled  him 
to  outride  me  going  uphill,  I  rejoiced  in  the  nerre 
end  oonfidenoe  in  mymMhine  which  enahled  me 
to  OTertate  him  ere  he  reached  the  bottom  on  the 
other  Bide.  This  went  on  pleaiantiy  for  fome 
time ;  but  on  ooming  to  the  bottom  of  a  long  and 
steep  hm,  I  allowed  my  risht  foot  to  drop  too  low, 
owing  to  fatigue.  The  pedal  struck  it,  knocking  it 
into  the  wires  of  the  wheel,  and  jamming  it 
against  the  fork.  Away  we  went— over  on  the 
lot  side  flrit,  and  then  bounding  orer  to  the  right, 
tiie  machine  dinging  to  me  like  a  rat-trap,  and 
lying  on  me  at  last,  at  course  a  perfect  smash,  and 
with  my  foot  so  fixed  in  the  wires  that  my  oom- 
panioQ  appeared  to  me  an  hour  in  releasing  me  (I 
beUere  he  waa  fl?e  minutes).  I  was  badly  knocked 
about,  but  no  bonee  broken— the  biorole  a  perfect 
smash,  and  a  cart  brought  it  home  for  me ;  and  I 
am  now  careful  not  to  let  my  machine  run 
away  beyond  the  control  of  my  feet,  as  unless 
the  rider  can  hang  his  feet  orer  tfie  handle, 
he  runs  a  fearfu  risk  in  doing  otherwise. 
Kow  for  the  merits  of  the  Xtraot dinary— and  they 
are:  great  safety  from  croppers,  when  used  with 
care,  as  a  brick  may  be  ridaen  oyer  with  safety. 
Oreat  ease  in  mounting,  from  the  saddle  being  so 
much  farther  back  and  lower  than  on  a  oonmion 
machine  of  equal  sise  of  wheeL  Less  jolting  ex- 
perisnoed  in  riding  oyer  rough  roads,  as  the  jolt  is 
shared  by  both  wheels.  Any  aiae  wheel  may  be 
ridden  without  reference  to  the  length  of  the 
rider's  leg,  as  the  pedals  are  made  adjustable. 
Also,  I  think,  an  increase  of  power,  from  the  feet 
being  over  the  pedalp.  The  disadvantages  are: 
inoiease  of  weignt,  also  more  friction  from  the 
joints  of  the  lerer,  and  more  of  the  weight  also 
being  put  on  the  small  wheel.  But  I  consider  the 
adTanoiges  are  greater  than  the  objection^  if  the 
machine  is  to  be  used  for  common  road-ridmff.  I 
can  get  ten  miles  an  hour  out  of  my  machine, 
without  any  great  fatigue,  and  I  do  not  find  much 
difference  m  mounting  hills  with  one  or  other 
machine,  for  with  either  I  walk  up  if  at  all  steep, 
as  the  change  of  motion  is  pleasant  and  the  fatigue 
much  less.  The  steering  is  a  little  different  at 
first ;  but  this  is  soon  orercome.  On  a  smooth 
flat  road,  the  common  bicycle  would  haye  the  ad- 
vantage ;  but  not  on  roads  as  they  are  oonmionly 
found  to  be.  I  will  call  the  attention  of  my  fellow 
bioydists  toaUttle  addition  I  have  to  the  Chal- 
lenge wrendi,  as  also  to  the  four-holed  spinner, 
neither  of  mich  are  long  enough  to  enable  one  to 
unscrew  the  nuts  of  the  pedals,  after  they  hare 
been  some  time  in  use,  •  .  -  .-  ^^  » 
wrench, 

a  twist  at  the  top 

the  wrench,  and  fall  into  the  square  nick  at  the 
end,  and  6in.  long,  which  wul  add  6in.  to  the 
length  of  the  wrench,  and  give  power  enough  to 
unscrew  the  nuts  of  pedals.  In  the  four-holed 
spanner  I  haye  another  and  similar  piece  of  sheet 
iron,  with  two  bolts  at  one  end,  the  heads  of  which 
fitting  into  the  two  smaller  holes  of  the  spanner, 
make  that  proportionally  more  powerful,  and 
these  pieces  bein^  only  6in.  long,  will  go  into  the 
tool  bag  of  the  bicycle,  and  be  often  of  great  use. 
Such  has  been  my  experience.  —  Phxup  Yal- 
LAiros. 

[47570.]— BroBBlngr  of  Cardboard.— The  cardt 
are,  I  belieye,  specially  prepared  with  gum  or 
iringlaas,  to  preyent  the  absorption  of  the  yamith 
or  gold  sise :  when  coyered  with  the  yamish,  they 
are  passed  through  the  powder,  just  tapped  upon 
tlie  edge  to  remove  surplus  until  set ;  anerwards 
brush  over  with  a  hare  or  rabbit's  tail,  or  foot— 
Jack  of  All  Tbadss. 

[47571.]— PoUahingr  Bobbin  Bnds.— This  will 
be  best  done  with  a  flat  disc  of  wood  in  a  lathe, 
oovered  with  felt  or  stout  doth.  Furnish  yourself 
with  aome  thin  polishing  cake,  made  of  2  parts  of 
baeswax  and  1  of  sum  sandrac  mdted  together ; 
pour  out  upon  a  gUied  tile,  plate,  or  marue  slab, 
2or  uae ;  when  your  chuck  is  running,  touch  the 
faM  with  a  piece  of  this ;  then  apply  your  bobbins 
with  both  hands  aa  fast  as  you  like.  You  do  not 
require  much  of  it.  If  you  nave  conyenieooe,  you 
can  run  your  chuck,  or  polisbing-whed,  nori- 
sontal.  The  least  used  the  better  they  will  polish. 
Put  the  compo.  in  centre,  and  finish  outside. — 
Jack,  of  All  Tiudbs. 

[47572.]— aC.B.  Tank  Bnginea.— The  Utest 
olasa  of  M.B.  tank  engines  have  cylinders  ITin.  by 
24in.,  and  leading  and  driving-wheels  5ft.  Sin. 
diam.  They  are  similar  to  the  former  class  of 
tank-engines  numbered  I262-I281.  and  buflt  by 
Kelaon  Ik  Co. ,  1876,  with  a  few  differences.  The 
older  olass  have  leading  and  driving- whedi  5ft 
6in-  diam.,  but  the  tanks  and  coal-bunkers  of  the 
new  elaas  are  somewhat  larser.  Fifteen  of  the 
new  oiaas,  numbered  1532-1546,  were  built  for  the 
looal  traffic  at  Ifanchester  and  Bradford.  These 
were  built  at  Bering  in  1881.  Nos.  1547-1581  are 
for  the  London  traifie,  and  are  now  in  the  course 
of  ooiutruotion.— ICsooB. 

[47577.]— Watch-OleaBlne.— Get  a  sixpenny 
bottle  of  refined  benaine,  or  benxine  ooUaa,  and 
pour  s  porlton  of  it  into  a  aanoer  or  othsr  shaQow 


>me  time  in  use.  Tbis  is,  to  the  Challenge 
I,  a  ^ece  of  stout  wire  |in.  diameter,  haying 
t  at  the  top  to  hook  round  the  lower  end  of 


yessd.  Put  aU  the  dirty  parte  of  the  watch  into 
the  beniine,  and  stir  them  gently  about  Allow 
them  to  remain  therein  for  a  few  minutes,  then 
remove,  and  allow  the  spirit  to  evaporate.  That 
which  remaina  in  the  saucer  may  be  thrown  away 
or  returned  to  the  bottle.  Do  not  mind  the  dis- 
agreeable smdl ;  it  will  soon  pass  away.  This  will 
ofoanse  all  the  parte  perfectly  from  oil,  and  no 
fear  of  rust  need  be  entertained  as  regards  the 
steel  work.  The  most  delicate  hairspring  may  be 
laid  in  it  without  injury.  I  won't  answer  for 
common  beniine,  though,  as  it  leayes  a  film  npop. 
the  bright  parts,  which  may  or  may  not  be  detri- 
mentaL  thabitually  use  the  refined,  so  can  ^eak 
of  it  from  experience.  On  no  account  approach  a 
naked  light  with  it,  as  it  gives  off  a  highly  infiam- 
mable  vapour  at  a  giyen  temperature.  Clean  the 
watch  in  the  usual  way  alter  thia  operation. 
Watdi-cases  may  be  deaned  in  the  same  way  that 
iflver  and  gold  in  general  are  deaned— i.  e.,  by  plate 
powders,  rouge,  common  chalk,  or  whiting,  'ilie 
rims  are  eadiy  deaned  with  a  blunt  peg,  on  which 
is  a  little  moist  rouge  or  dialk.  A  chamois-leather 
diould  be  uaed  for  the  surfaoea  of  the  oases,  or  a 
buff  made  of  wool  and  diaped  up  like  a  brudi,  the 
wool  taking  the  place  of  bristles.- Alfojox. 

[47579.]— Deal  Xade  to  ImiUte  Kaple.— 
Your  job  will  want  well  rubbing  down ;  then  giye 
it  one  ooat  of  pale  priming— i.e.,  about  1  of  red- 
lead  to  6  of  waite.  mixed  with  yery  little  oil  and 
denty  of  turps :  when  well  dry,  give  it  a  ooat  of 
Dody-oolour,  pale  or  warm,  as  you  Uke  it,  with  raw 
sienna  and  wtdte4ead ;  when  thorough^  dry,  rub 
wdl  down,  and  give  another  ooat;  when  dry, 
wash  with  damp  sponge  and  stale  porter,  into 
which  put  a  little  punnee-stone  powder  and  ox- 
gall, and  when  dry,  proceed  to  figure  with  a 
sponge  raw  sienna  ana  beer;  when  dry,  yamidi 
with  some  good  pale  oil  varnish.— Jack  of  All 

T&ADXS. 

[47580.1- Kightmare.— One  source  of  night- 
mare lies  in  overloading  the  stomach  late  at  night 
with  hardly  digeated  food,  such  as  poric,  pasfiy, 
crab,  lobster,  &c.  I  well  remember  having  a  dis- 
tinct impresskm  of  a  havy  tree  lying  across  my 
chest,  whidi  subsequent  pondering  reaolyed  into 
pastry,  taken  at  supper  previoudy.  But  the  most 
mregnant  cause  of  the  distress  is  lying  on  the  back, 
lluspodtion in  old  people obstrueta  the breathins , 
ffoea  on  to  snoring,  and  then  (to  persons  subject  u> 
it)  nightmare.  And  if  "  Kiffhtmare  "  makes  in- 
'iry,  he  will  probably  find  that  his  rdatiye  is  in 
kt  position  when  the  unpleasant  occurrence  hap- 
It  is  difficult  to  sunest  a  means  of  preven- 
ma.vMM.j  but,  perhapa,  some  afferent  arrangement  of 
bed&ig,  or  a  lump  fastened  on  to  the  deeper's 
back,  might  be  of  service.— Fbxd.  DAym. 

[47581.1— Large  lAthe.- I  bdieye  the  largest 
lathe  in  ibe  world  is  at  the  St.  Chamond  Sled- 
works,  in  the  Department  of  the  Loire,  France.  It 
was  constructed  for  turning  100-ton  gons,  by  Sir 
Joseph  Whitworth  and  Co.,  of  Manchester,  about 
two  years  aco.  Ferhape  some  of  our  Ifanchester 
frieods  coma  give  us  some  of  the  leading  dimen- 
sions of  this  eneUent  workshop  tool  ?— Fittbb. 

[47582.]— Oaatine  Small  Artlolea.— If  your 
moulds  are  bright,  blacken  them,  and  you  may 
keep  them  hot— about  180  or  200°— without  the 
metal  adherinff  to  them.  There  are  yarious  alloys 
called  Britamna  metal,  consisting  of  about  100  tin 
wiUi  from  4  to  8  per  cent  of  bismuth  and  anti- 
mony, and  from  1  to  2  per  cent  of  copper,  accord- 
ing to  what  it  ii   wanted  for.—JAOK  OF  All 

TSASBS. 

[47583.1-aiaainfir  Sanitary  Pipes.— This  is 
done  with  salt  thrown  into  the  fire  when  the 
firing  is  yery  near  completed.— Jack  or  All 
Tbaixb. 

[47587.]— Oroes-Bow.  —  Lincewood.— Jack  op 
All  Tsasxs. 

[47587.]— Orosa- Bow.— The  best  wood  is  Eng- 
lish yew,  then  lanoewood :  but  better  than  dther 
is  sted,  fax  more  elastio  and  powerful.— Fbed. 
DAyiB. 

[47588.]— aCoas-Ooyered  Steps.— Clean  down 
occasionaily  with  water  made  add  with  spirits  of 
and,  in  intervals,  use  hard  broom  to  sweep. 
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If  whiteness  is  no  object,  fiood  them  down  vritti 
thin  wash  of  Portland  cement  ^NxTir.  Dob. 

[47588.]— aCoas- Covered  Steps.— Paint  them 
over  with  a  sdution  of  potadi,  say  at  night  time, 
and  wash  off  with  water  next  momine.  If  it  is 
done  carefully,  and  xuinst  a  strong  solution,  you 
will  not  be  troubled  with  the  moos  or  green  on 
your  stepa  again  this  summer.— J.  P.,  Aigburth. 

[47591.]-Zndiarabber.— Treat  it  to  a  vapour- 
bath  of  bisulphide  of  carbon,  and  masticate  it. 
Some  dissolyea  in  the  same  will  give  you  a  cement 
— Jaok  of  All  Tbadib. 

[47595.]— Copper-Plate.— If  tiie  edM  of  the 
engravinff  are  worn  round  and  some  fine  lines  yery 
near  oUiterated,  it  is  not  of  mudi  account  It 
can  be  raised  from  the  bade  side  and  reout,  and 
deep  soratdies  taken  out  by  the  aame  prooer.-^ 
Jack  of  All  Tbabv. 


[47595.]— Copper- Plate  .-Perhapa  your  plate 
is  not  worn  at  all.  Heat  the  plate,  and  clean  out 
with  turpentine,  aa  the  ink  gets  clogged  sometimes. 
Printing  ink  won't  do.  You  must  use  copper-plate 
ink,  not  too  thin ;  don't  rub  mudi.  Hand- pressure 
is  not  heavy  enough ;  it  must  be  paesed  through 
two  rollers.  Soratones  can  be  taken  out  by  burnish- 
ing with  a  sted  burnisher,  which  must  be  well 
p<wahed,  as  the  plate  is  yery  easily  scratched.  After 
you  burnish  it,  polish  with  charcoal  and  oil,  thmi 
rottenstone  axid  oil ;  or  any  enmyer  will  do  it 
che^y  for  yeu.— B.  MoBbah,  Edinbur^. 

[47606.1 —Deodorlalne  Paraffin.  —  Without 
aimarently  knowinff  it,  you  are  asking  for  some- 
thmg  that  would  be  of  oondderable  oomraerotal 
vdue.  Ifany  attempts  have  been  made  to  disgidse 
the  odour  ot  paraffin  oil,  with,  however,  only 
limited  success ;  but  sudi  as  they  are,  you  will  find 
them  described  in  back  numbers  of  the  "  E.  li." 
There  are  seyeral  oils  in  the  market  which  haye 
but  a  dight  odour,  but  they  are  toe  expensiye  for 
lubricating  puiposea.  Aa  you  are  **  only"  an 
**  Amateur  Meohanio,"  and  presumably  do  not  use 
many  quarts  of  oil  in  a  year,  suppose  you  try 
almond.— G.  H. 

[47603.]-Platinfir  with  aold  Inaide  and 
Silver  Outaide.  —Fill  the  cup  with  the  gold  solu- 
tion, hot,  attach  the  wire  to  ue  handle,  and  hang 
the  piece  of  gold  in  the  centre;  do  this  after 
electro-plating  the  cup  with  silyer.— J.  P. 

[47603.]-PlatInfir  with  Gold  Inside  and 
Silver  Outside.— No  great  difficulty  in  that  Gold 
solution  inside,  with  sold  anode ;  standing  in  silyer 
bath,  with  silver  anode.  1  guess  you  do  not  want 
to  know  how  to  ooufde  them  up.— Jaox  of  All 
Tbajdxs. 

[47603  ]—Platinfir  with  Gold  Inside  and 
Silyer  Outside.— llie  cup  munt  first  be  plated 
with  silyer  innde  and  outside.  When  that  is 
aocompliBhed  fill  the  cup  with  gold  solution,  and 
suRwnd  the  gold  anode  m  it ;  twist  the  other  wire 
of  the  batteiy  round  the*stem  of  the  cup ;  you  will 
so  gild  the  inside.  It  is  as  well  to  bave  the  outaide 
of  tiie  cup  dry,  so  that  the  solution  will  not  ereep 
over  the  edge.— Os. 

[47603.1-Paroel  Platingr  Ok>ld  and  SUver.— 
First  deotro-date  the  whole  cup,  outaide  and  in, 
with  silver.  Then  dry,  and  caref  oily  fiU  cup  with 
gdd  aolution,  and  reduce  again.  N.B.— The  gold 
reduces  very  rapidly,  one  touch  suffioing  to  give  a 
depont— FluED.  Davis. 

[47606.]— Brake  Power  on  Goods  Trains.— 
About  six  yeara  ago  some  interesting  experiments 
were  made  on  the  L.  and  N.  W.  Bailwuy  with  a 
goods  engine.  No.  1629,  with  a  load  of  45  waggons 
of  cod.  The  result;Blidted  the  fact  that  one  tender 
and  one  yan  hand-mke  had  but  littie  control  over 
sudi  a  train  if  on  a  gradient  of  any  severity.  The 
llidland  Oompanj  also  made  some  experiments, 
the  results  of  which  your  correspondent  will  find 
in  a  book  published  by  the  company  entitied 
«( BCdland  Bailway  Train  Brake  experiments,'*  ift 
which  every  detail  of  all  experiments  relating  to 
brake  trials  is  fully  set  forth  and  ably  explained. 
The  said  book  also  deals  fully  vrith  the  exp^menta 
made  relating  to  the  Kildwick  Aoddent,  in  which, 
it  will  be  remembered,  an  unfortanate  driver  was 
actually  found  guilty  of  manslaughter  upon  the 
statement  that  hi  had  brake-power  at  his  command 
wherewith  to  stop  in  400  yards ;  whereas,  when 
engines  815  and  w2  were  tried,  it  was  fouud  that 
the  poor  diiver  had  not  the  necessary  power  in 
his  handa.— A.  S.  H. 

[47007.]— KiUon'a  Steam  Brake.— I  am  able 
to  state  ponUyely  that  Kitson's  steam  brake  was 
not  tried  at  Newark,  for  I  was  there,  and  if  your 
correspondent  will  refer  to  Mr.  Stretton's  able  and 
useful  littie  book,  which  is  now  before  me,  he  will 
find  the  following,  page  8 :— "The  Midland  com- 
pany fitted  an  en^pne  and  tendw  with  Kitson's 
steam  brake,  and  the  pronamme  previously  issued 
contained  it  in  the  list ;  out  tiiis  engine  did  not 
arriye  at  the  place  of  trid."  Aa  the  engine  was 
not  tried,  of  course  the  official  description  does  not 
uipear  in  the  rroort,  and  therefore,  I  am  unable  to 
give  any  reply  to  the  part  of  the  question  relating 
to  the  water-Jet  Two  hydraulic  brakee  were 
tried— Barker's  fitted  to  186  engine,  and  Clarke's 
fitted  to  891 ;  but  lam  unable  to  remember  or  find 
in    my  notea  any  mention  of  a  water-jet— 

A.  S.   Aa 

{47611.]— Silioate  Oement.— Bather  a  queer 
»Jeot  to  ded  with.  If  your  yamish  is  too  full  of 
gum,  a  skin  will  form  over  it  and  prevent  it  dry- 
mg.  Predpitated  silicate  from  siUcate  of  sodaj 
with  sdt  or  hydrochloric  add,  wdl  wa»hed  and 
fired,  the  highest  rectified  spirit,  or  better,  naphtha, 
1  pint  shdlae  loa.  The  shellac,  when  dissolyed, 
dionld  be  allowed  to  settle  pwfectiy  dear,  and 
poured  off  for  use.— Jack  of  All  Tsadbs. 

[476121— Re- whitening  Stucco  Figrorea.— 
Muk  of  luae,  then  hot  lime-waah.— Jack  or  All 

TSASBS. 

[47618 1-BiUs  of  Sals.- How  is  it  that  no 
,  amount  ox  esponne  seems  to  prevent  people  from 
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wsmutawMBEMsna  ucv  upesLiyov  flQUNOis  vto.  907. 
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^  wiUi  loan  oOw  Mvfadlkiff  aid  InUfl  of 

J  f^  The  rain  of  ^otfaoi*  the  demiBdatkms  of 

jvdMi,  tha  adjnratfoni  of  pnblto  wiitan,  all,  all, 
MmtobawUttleaibot.  ▲  neir  deM»  in  ParUa- 
mtnt npcn  bill* of  aala  aamol  wpnm  tlia mamai! 
Thablood-aaokiDg'Moiiodiela  of  these  lean  offiees 
aia,wit3i  ▼•vj  lew^mmptknom^aihosimhomme*— 
eDemfestothehiiaian  xaoe^  The  p weent'  inMnanifa- 
Item  leaal  oenoeqaaaoBa  ia  on  aeooonfr  of  tfte  atato 
0f  Um  Emt,  eoaUisg  theoi  ta  acaadaliBe  Eaglbh 
dTilbatinn  tip  to,  or  down  to,  madneai.  I  oooM 
neariT  fiU  oar  Bvoum  UaaBAinc<witIi  eaamplea^ 
botbftom  IDT  owBTfaMlinft  aaij  paiaonal  knowledgw, 
that  would  oiagiaee  tha  lowefti  imaa<  of  aawgeain 
orael^.  Look  at  the  oaae  of  the  poor  widow  the 
other  week,  who,  in  the  affliotion  of  a  reoeiitijr 
bvied  hnaband,  and  a^hooM  full  of  young  orphan 
ohildrea,  applied—alas !  in  vain-^to  the  magiatrate 
to  Bare  ha  fnraitniie  agaiatt  a  .hill  of  sale  for 
£1 16s^  the  xemains  of  nsorions  interest  whioh  the 
loan  Tampires  were  ahont  to  put  into  force,  whioh 
hUl  her  deoeassdJmaband  hadunfortuaately  signed 
jost  before  his  fatal  illness.  I  neier  was  in  tiie 
olntohes  of  these  infenal  fiends  m|«slf,  nor  aoy- 
one  belongine  to  me  ;  but  mT  hsAred  arises  solely 
from  peraoDtu  knowledge  and  what  I  have  read. 
Beraial  of  the  newepapen  are  powerful  agents  on 
the  loan  office  side  for  the  sake  of  the  standing 
advertisements,  as  the  300  per  cent,  sooimdrels  osn 
afiord  to  pay  wsB  and  prom^tlgr.  In  one  very 
shocking  esse  a  promlaeat  dimy  paper  wrote  a 
stEong leader inoonfimaiiotti  of  tha eaposnre and 
severe  indimuKfcion  eiBMSsed  by  tha  jndga  about 
..     ..       or-r-      -r-  that  had  been    •  - 
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the  doings  of  a  Iosb  irJaajtsiT  that  bad  bean  tried 
befoie  Um.  Yet,  notwithataading  all  this^  thaft 
very  newspaper  had  the  adveatisement  dav  Irf  day 
as  usual,  and,  although  the  inoonsisMnoy  of 
daaooaaing  pluidsring  rasoality^ad  taUng  money 
fttr  advertMttig  it  waa  pointed  eot^  ye*  that  same 
loan-office,  dirty  and  font  as  it  was  shown  ta  be  in 
oonrt,  is  stiH  kept  m  its  place  in  tha  advertising 
oolnmna  of  the  ssms  joimial !  Newqpapsas,  as  a 
rnle,  preasrva  tome  lank  of  morality  between  their 
wiiting  or  teaohinff,  and.  their  adrrettisiagy  whilst 
some  do  not.— A  Tkmpt.au. 

[47622.]— Biaolphide  Priam.— A  bottle  2)in. 
diametesy  with  two  sides  groaad.  to  60°  peif  ectly 
fiat,  is  the  best.  Thi  wiUnotdo;  shdUo  wiUkst 
some  tioM  to  hold  the  plateaon,  or  maeina  ghts  is 
better.  Ordinary  plate  glass  is  perfectly  assess  to 
nse  with  a  tciescc^e :  by  accident  two  platee  good 
enough  may  be  got,  but  optioally  worked  pamlel 
plates aro  the  ODlysure  thmgs.  Far  better  to  get 
vwo  prisms  of  flnit«glass  sp.  gr.  3*84  lin.  high, 
refracting  angle  60o ;  this  wBl  show  D  desrltf 
double  with  a  power  of  12  on  the  telescope ;  that 
is  if  the  prisms  sre  fairly  good.  — PfiiBXixiauB. 

[47625.]— Cnoak  Dial.— If  yon  live  inliondon. 
take  your  dial  to  a  Qerkenwell  trader,  andit  will 
be  pcneetly  restored  for  you  for  ahoat  la.  6d.  or 
2s.  I  venture  to  say  you  wiU  not  snsoeed  in 
making  a  pleasing  job  of  it  youxadf.  Bialtpaant- 
*  mg  is  very  diflfercnt  wc^  to  orilna^  psikting. 
The  paint  is  of  a  apedal  kind,  and  is,  I  believe,  m 
most  instsnoes  floated  on;  not  mk  on  with  a 
brush,  the  plate  being  made  hotbeiofa-tfae  paint  is 
applied.  The  flat  smooth  appeassaos^  so  much 
like  enamel,  could  not  be  got  petfeotiy  with  a 
brush,  sa  you  will  find  if  you  try  Ik.  Or  oonse  I 
am  now  speakiBg  of  wen^flnisbed  diale.  If  you 
ii^end  to  oo  the  whole  job  yourself,  scour  the  old 
paint  off  smooth  with  pmaice,  wash  and  wipe  dry, 
and  prime  with  a  i»ehminary  coat  of  paint,  wHcik 
allow  to  dry  thoroughly  before  the  final  one  is 
applied.  The  paint  will  adhere  better  if  the  plate, 
or  dial,  as  I  should  have  called  it.  is  slightly 
heated,  avoiding  any  touching  of  the  xaee  with  the 
fingers.  Previously  trace  the  {Mositibn  of  the  figures 
on  thin  paper.  When  the  dial  is  properly  prepared 
and  dry,  lay  the  tracing  upon  it  In  position,  after 
having  rubbed  a  little  dliarcoal  on  the  back.  Trace 
the  figures  over  with  a  point.  This  will  give  a 
f  sint  outline  upon  the  newly-painted  diaL  Then 
finish  up  the  figures  with  a  fine  camel-hair  brush, 
and  japan  black,  or  other  black  paint.— Aleojob. 
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flu  ummb0r§  ami  MMm  «(f  q»trim  wkUh  remain  wmm^ 
mnrtd  /or  fiv  wtOcM  an  imtrted  In  HUt  U»tt  amd  if  tm 
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<mr  reader i  wiU  look  over  the  Uet  and  tend  what  ii\fjormtUkm 
ihe^  confer  ike  ben^  ef  tikeir/dhmeeiUHbvlore. 


r47e».]  —  Oompenasting  Iiavar.  —  Will  Mr, 
Stretton,  or  some  of  your  railway  xeadezs,  expl«in  the 
snangemeat  of  **  oompenaatmr  lever  '*  used  on  the  point 
loda  T  In  Bany'a  book  oo  Bailway  Apf^iaaoae,  a  di*- 
gmm  ia  aivea'sbowiBgA  alMrt  levsr  pivotad.  at  ite  oantre 
and cooDeetfd bf  ahoH  liaka  at  ia  ends  totheroda. 
But  itiaaoahowiithatapti]!  on  one  jod  would.  moEva  the 
other  in  the  reTerae  direction ;  wheroaa  the  lever  ihoiild 
be  80  arranged  ac  while  eomfienaattBff  for  expanaion  oc 
oontraetioo,  it  ao  unitea  the  two  roda,  that  they  both 
move  in  one  diaeotioa  triwa  puMedbf  the  point  lever.  I 
oaa  nntkmtBad  if  them  ace  ta  be  two  of  these  eomntaaa- 
ting  lavets  between  the  pointa  and  the  lever;  batthO' 
boek  doaanotaay-ao.— A.  Bailwat  Stomikt. 

[47B80.1— Bvnkoat— Your  iatereatittg  notice  of  Mr. 
HeynoldB*8  book  (on  p.  4S9>  has  reoaliad  to  my  mind  a 
qneation  which  I  raiead  a  year  or  ao  ago  in  another 
meohajaieal  paper,  and  tbatia,  "  Whether  a  brake  ia  nio»t 
eflactiTe  when  it  entirely  atops  the  irheel,  or  vrhen 
it  is  eoappUfd  a»  te  be  juat  ihort  of  etoppingitT*'  I 
think  I  woe  told  the  fonner,  aUhoogh  I  am  not  quite 
I  on  the  point,  waa  the  beat.  However,  my  opukm ' 
ia  that  the  Uuteria  the  most  eflectiva;  and  thia  m  eon- 
firmed  by  a  goaid  whom  I  have  questioned.  Me.  Bey- 
nolda  would  apr  ear  also  toendoraeit;  bat  the  muddled 
tenteaoe  in  hia  book  unfortmiately  leaves  me  in  doubt 
atiU.  Mr.  Stretton  vrill  doubtleaa  be  kiad  eaoagh  to 
relieve  me  of  it.— ff.  Stookb. 

[47631.  V-PalanltF.'^WIll  any  of  voaBCOEreapondaata 
kindly  give  a  oonaiatant  deflnition  of  polarity  in  eleo- 
triclty  I  Somethin«i  in  fact,  more  oonidstant  than  '*  a 
certain  kind  of  two-endednea«.'*— J.  H.  W. 

[47682.}— XbdeLXiOom.— I  am  anxious  to  leem 
tveed  deaigaing,  and  think  that  a  small  model  loom 
would  be  a  mat  aaaiatanoe.  Could  any  of  your  readera 
give  me  inKrnotiooe how  to  make  one  f— Diaxa. 

147S38.1— Blrd^StUfllng.  —  I  have  a  quantity  of 
foreign  bird-duns  to  atuff.  Will  any  correapondrat  tell 
me  the  beat  way  to  z^ax  then  t  when  I  relaz  them  m 
dampaaad<they  either  come  oat  not  aoft  enoogh  or 
rotten,  and  when  set  up  they  always  look  ahrivelled  and 
not  of  good  shapp.  I  can  set  a  skin  up  with  the  body 
new  taken  outTeryf sir,  bat  tta  eoftaidng  the  ^d  akine 
that  pnaslea  me.— Bosolok. 

[47694.1— Organ  Stopa.— Thaniai  to  '*  H.  and  S.  Be 
f orrery  to  mrlactqoery.  I  should  have  aaid  that  the 
(pipe  Upa  hi  the  atop  xefsRedto  are  inverted.  In  that 
oaae,  ahonld  theie  be  eaia  on  the  ptpea,  and  wfll 
**H.andaB."  kindly  tell  me  if  the  above  is  the  naual 
form  of  the  atop,  aal  am  unoertain  about  it !-  L.  O, 

_[47686^1— Home  Stodar-ITiilwaraal  Politioal 
QeogxtLTsihy  and  Bhyaioal  OaogrMihy.— Wfll 

any  one  well  acquainted  with  tibe  subjects  kmdiy  sketch 
out  a  oouzae  by  the  alady  of  which  (with  a  moderate  out- 
lay for  books  and  atlas,  Stc)  I  can  obtain  a  fair  know- 
ledge of  tbamt— Aaiou>-l9iDiA]r. 

[47686.]— Ohia-9ngina.—Ihavea3mau-pow»r'<  San- 
Ught"  gaa-engine,  but  cannot jnt  it  to  work,  and  am  told 
tiiat  the  engine  ia  uaaless  Can  any  of  oar  readera  -who 
have  bou^it  from  **  Sunlight;"  give  me  asr  infonnation' 
(I  hxTB  written  him^but  letter  waa  returned  j  about  it !  Ia 
the  engine  any  uae  !  If  it  ia,  I  riiall  be  ^bad  to  eone- 
nondwith  any  one  who  can  aaaiat  me,  and  if  not,  I 
should  Ifteto  know,  aa  I  have  already  apent  a  eoneider- 
able  sum  ever  it  vmfaout  any  rcaalt.— Ouv  Baowaa. 

[47067.]— I«OOonMtive.--I  would  be  much  obliged 
if  any  reader  would  tell  what  became  of  theesEpreas 
locomotive,  built  by  Keasra.  Sharp,  Stewart  and  Oh.,  of 
Mancheater,  and  exhibited  by  them  at  the  P&via  Bzhibi- 
tion  of  1878  I—Caask  Pi  v. 

[47638  1—Pninting.^I  have  a  large  signboard  to 
psdnt  ana  letter  vrith  gold  leaf.  I  can  very  well  do  the 
lettering,  but  hew  must  tbe  board  bo  prepared  t  I  find 
that  manv  bladca  in  time  diseolour  and  tarnish  ^it  gold. 
What  ia  the  best  black,,  how  mix£d.  and  how  manv  coata 
on  new  board,  and  how  to  proceed  with  an  old  board? 
Would  it  be  better  vamidiea  when  finished  t— AHATuaa 
Bbubh. 

[47639.]— Legal.— To  Ma.  WrnntBFiaLD.— WiU  yon 
kindly  say  if  it  is  necessary  to  have  a  gun  license  for  the 
purpose  of  killing  bhda  destroying  fruit,  su^  aa  cur- 
ranta,  Ac,  in  a  garden  t— B.  J. 

[4ffM0.]— TTnipolar  Induetton.— In  the 
of  Prooeediogs  of  the  Institation  of  CivO  I 
Vol.  LYIII.,  p.  480,  under  the  head  of '« Unipohur  Indub- 
tion,'*  by  £.  Kdlund,  it  is  stated  that  a  meUUto  oyiiader 
with  a  steel  magnet  inside  is  made  to  rotate  by  oonneat- 
ingtheoooena  from  a  battery  t»  diil^rent  parts  of  the 
oyimder.  Woold  seme  of  yoor  aoaaarons  zeaders  amy 
by  what  fbroa  thia  cylinder  ia  made  to  rotate  1  Wliat 
metal  the  cylinder  should  be  made  of,  what  steangth  of 
battery  is  required  in  fiunsen  elements,  how  the  wtrea 
from  the  battaay  axe  eooneoted  to^  the  cyttndey.  and 
what  atioold  be  the  ahapa  ol  the  ateel  magnet  t— 
X.  Y.  Z. 


taxlsr  rent  payraenta^  and  aix  moothaP-previott  aete  b 
qait  (tenaimating  at  Chrietaaaa)  at  £»  p»  ymf;  tn 
veara  later  the  tsadJordtaatee  rent  to  UM,  mthunktiiT 
further  agreement.  Tlielandk>ad  daaa  (havjagta^li^ 
interest  in  houae},  I  continue  to  pay  renttosaaeiavol 
bnsineas ;  presently  the  taruafeeea  (the  vendoa)  ^  tb 
houae  up  by  auction,  without  giving  meanynatkevb^ 
everof  tbeaala.  The  chief  ooadMnnofaataiattet*^ 
pnrahaeevahaUvOntheoompkCion  ofUapfnMhasaaahr 
mtopoaswoieaor  into  reoeipe  of  the  noAsaedTOiift^f 
the  pramiaes,  aa  from  the  25Ui  day  of  Maa^,  ISBiac.'* 
Tbe  purchaaer  soon  after  sale,  aervea  ma  wiai  soaoitD 
quit,  or  in  default,  double  rent,  &e.  Now  Che  qoabos 
n— (t)  Waa  it  not  the  duty  of  TendoxwtogivaaMix 
moatha^nottee  to  quit,  for  the  puipaua  oMaie.  (l^lu 
the  parcfaaaer  any  legal  right  to  aecaa  ■sawithmtet& 
quit,  saeinir  that  I  have  received  so  >  netoee  faoaivaicn 
who  was  th»  purchaser,  ocwho  is  entitled  to  rat!  7 
Can  I  claim  compenaation  for  improveofnt  to  bifonaad 
business,  having  spentfSOO  upon  sinking  fUyvStOair  tar 
and  windows,  diunney  pieeea.  fto.,  and  havtag  ffim 
£300  for  goodwill,  Ae, !— lOMOBaxoa. 

[47646.]— Saaaurlng  Bnilway  Onrrea-WiU 
aome  friend  be  plo«sed  to  ifive  me  a  aua^  anihaaiirai! 
to  ibid  the  radii  of  enrvea  (after  they  arelaid  deen^iii 
chord  and  yeraad  aiae. — lass  Dixit. 


[4764S.]— Artillolnl  KiUt— TweHe  momhti^l 
made  inqnirr  tluoagh  your  journal  if  anroA^cool^li** 
me  Dr.  Pnanklaad'a  recape  for  mating  iiiiihiHfsi  tanii 
milk  fromoowa*  milk.  Ma.  L.  W.  Btarwril.  on  tbe^Sa 
of  Julv,  1881,  repbed  in  the  "EJf ."  toat  thexedsavK' 
to  be  found  in  Br.  Fraokiand's  **  Chemical  fieaewAa' 
Ihave  not  been  able  to  get  a  aigfat  of  that  waA^taL 
shall  feel  geeatlr  obliged  to  yov  or  say  of  your  sobMAoi 
if  you  or  they  vrouldaaodittaa  neeipe  to  the  '*  MM.'*  I 
thiak  it  woold  be  appreociated  by  ma^  bearliw  W.  1 
HaaTXB. 

of  the  *']Ul* 


[47647.1— B6ilav.—Wfll  aoae  ] 
give  me  partknilara  of  a  boilac capable  ef  d^ing  a |air<< 
lin.  stroke  cylinders,  in  a  boat  4ft.  long,  beam  aa.!- 
J.E.G. 

r«7648.]— ▲  OabbM»<'BroaaoU.;-'The  Ssexn 
MacHAJiio  la,  I  know,  a  favourite  ipumalwithmytcotha 
gaadeners.  Can  any  of  these  tell  me  anythiagaboatt 
reported  adiievement  of  Ifr.  B.  Gilbert,  head  gsrdaoirto 
the  Harquia  of  Exeter,  who,  aa  it  ia  leaarted,  has,  v^ 
tha  aaaistener  of  Dame  Kataae,  aehteved  uneieai  ia  th 
piodnotian  of  a  new  vegetal  t  Hedeaotibeaiftaaadiei 
enoaa  between  a  oabbage  aad  a  broeooll,end  be  hBa]aB«i 
if  Chou  de  Bur^ey,  after  the  gatdaa  in  vrhioh  hevorki 
The  ne«  vegetable  ia  said  to  be  a  enoceaa  adndaMi 
adi^ted  to  the  kitchen  garden,  and  a  great  aeqniiitieDb 
thepreeent  limited  number  of  winter  vegeftablea  beif 
Terr  hardy  aad  totally  unaOeotad  by  thaaaoetaaveatfRK. 
— W.  T.  B . 


147640.]— I<agal.— To  Ifa^  WirrRBaFrsLn.— I  Aiaiil 
M  obliged  if  you  would  aaawer  tha  faOowiagnaT 
About  16 montha ainoal  emak>yed  a  aoUottor  to oolhai 


debt;  a  ah<»t  time  afttthe  told  me  be  hadisvali 
county  court  summons  aad  it  vroold  be  heard  inaboett 
month,  but  from  then  tiU  now  he  haa  kept  flndiagiw 
exouseforthedelay— heaayahewillpadiiton,  totia 
hMUaad  to  think  he  has  not  taken  any  peooaadiagB  at  til, 
went  iethe  beat  aad  oheapart  way  of  rowipdiingtaite 
do  aomathing  in  the  matter !  Would  thelAW  IniMatf 
do  anything  if  X  wrote  them  all  partienlan  1  Ha  kssnar 
money  of  mine  in  hand,  enough  for  five  aQmmanw" 
thia  amount!  If  my  debtor  is  not  novr  in  a  poanianlDfQ 
would  solicitor  be  liable  to  me!-T.  M.  B. 

[47660.]-Annual  Loan  of  I.lf6  by  Wra-fS 
any  reader  of  t^e  **  B.M."  kindly  give  an  appraiiBA> 
estimate  of  lives  lost  aad  value  of  property  ^etKOfi 
ananally  by  flee  iu' England.— Fxaa. 

[476Sl.]-B»iminatitm  of  Kalt.-To  E.  0.  Bu- 
TBx.— Thanks  for  reply  and  kind  offer  to  gtre  forlkFra* 
formation.  Will  you  please  inform  me  bow,  altv  lenec 
prepared  a  solution  as  you  directed,  tofindwtthftiilBr' 
solntioa  theamamnt  of  grspe-engar  and  desctriaeK**^ 
and  then  calculating  upon  the  amount  vreeent,  wbatlacti 
showW  be  employed  in  pi«Mi>»«T>g  saoa  nudt  iaoiiel^ 


'<Uinstes 


47088.    Mnatel  Organs,  p.  aes. 

47010.    PilaMgraphy,  283. 

47041,    Bainpspota  on  Green  Velvet,  S93. 

47044.    Gramme  Dniamo.  293. 

411046.    Telephone  iBxpcnmcBit,  SOS. 

4706S.    Hydraulic  Motor,  S99. 

47072.    Zhu  from  Spelter  Fnniea,S98. 

47074.    Steam  Whistle,  2M. 

47076.    Bunaen  Battery,  8(^4. 

476T8.    O.W.  Eoginea,  294. 

47084.   Bbonite  U)efficieBt  of  ExpaaaiaB,  9M. 

4011.    I>i^UaaBlate,9.8e8. 
'-la-Beati,  388. 


[47641.]— DandaUon  and  Bhnbarb  Wlnea.— 
Can  any  reader  infonn  me  how  to  make  rtandpBonand 
alao  rhubarb  wine  I— DrQuiaaa. 

[4764S.]HSilioate  of  Soda.— Can  any  of  your 
readera  inform  me  if  aUioate  of  soda  wiU  of  itself,  nstd  ae 
a  patiot,  keep  damp  out  of  outaide  walla,  or  if  mixed  with 
anything,  with  what !— iNqoiRaa. 

[47843.1  — 8|>idera.— To  Sza  Johx  Lubbock  .—How  do 
they  manage  tody  or  floatt  liiat  Sunday,  at  noon,  m 
ohuioh,  I  aaw  a  very  amall  blaokiah  apidf  r  runainr  up  on 
the  aheulder  and  white  straw  hat  of  a  lady,  and  being 


produce  mild  beera  for  immediate  i_, ^ • 

mashing  6qrs.  malt  with  9  barrels  Itquar.ronaiagaua 
7^  batx«l8  and  sparging  the  remaiad^  ?— Bho^xul 

[47668.]— Vaure  Aooainnlator.>-Wbnld  lb.  U^ 
caster  or  some  other  subscriber  kindly  imloRamaMaJBE 
tbe  plates  of  a  Faure  accuaiulator  dionld  be  sps- 
I  have  placed  them  |  to  ^.  Mpar^  but  1  thiak  Cfatf  *<* 
perhaps  too  nesr  ;  but  I  cannot  find  out  whether  fm* 
the  cause  of  my  failure  or  not.  I  made  one  sail  eo; 
lead  plate«,  4in.  by  6in.,  coated  witb  xed-Xeadaadwai^ 
in  flannel  very  clo««ely  and  placed  in  acidnlatfld  ^ase. 
and  then  charged  the  ceU  fur  about  half  an  boaraafc* 
dynamo  machme  used  for  plating^  and  then  dischaiw  > 
bf  letthig  it  drive  an  electro-motor,  efasigiaf  sa4<» 
ohafgif«  it  aeveral  times  inoppoaitodireetiaoswl« 
had  been  charged  altogether  7  or  8  hoera.  It  th«  r><^ 
out  a  current  which  heated  one  inch  of  No.  3S  haavp 
rtd  hot.  But  althoogh  fresbly  charged  oiveraigibt,»t  v 
least  indication  of  a  current  coold  be  diaaoveted  bv 
momiag  after  it  waa  charged.  I  have  tried  rte» 
stroigthaof  add,  but  with  the  same  teanH.  Pwtf>^J^ 
oouldexplain  some  aoeomulator  simpler  in  egnstwUP" 
than  the  Faure.— W.  Babtox. 

[47668.]— Oiling  Fiah-linea.— WDl  aona  fli* 
readers  of  **  ours  "  be  good  enough  to  say  how  tie  aj^ 
qualitiea  of  ailk  flphing  linea  are  ofled  ?  I  notioetbefw^ 
mostly  a  lemon  colour  with ahining  surfaae aad  srtH^ 
tifaUy  got  up.  I  ahoald  be  glad  to  knew  ttaag* 
operandi  to  be  puraaed  by  anamatouc  aa  X  amdaarM> 
psspaiing  my  own.— Pscostra. 

[47«i4.1-Printim«.-"  A  Pmetiaal  PrinlW;!^ 


r7l 


p^gs  4771  gives  much  valaabla  iafonaatiaai  av^" 
unable  to  proceed  higher,  at  laat  went  to  the  edge  of  the    kindly  oontributo  a  UtUe  more  upon  eoloor  ivavf 

'  '"      " How  are  red  and  blue  words,  sentoooes,  erehoM^, 

fntersperaed  in  printing  among  ordinaiy  p»«^ 
Ferhapa  he  can  name  aome  work  which  faUy«39aaaw 
method  of  potting  these  o^onasd  psaiBgeaai  w«  a 


hat,  apan  a  thread  about  an  inchlong,  hnng  on  it,  then 
vrorktd  for  a  short  while,  and  flew  off  over  my  head.  It 
seemed  to  float  like  a  balloaa,  ice  legs  half^tretehed  and 
bent  and  motionleaa.  I  ahonld  have  oked  to  follow  it  with 
my  eyes,  but  would  not  look  round  amongat  ao  many 
peopla^H.  V.  L.  Ifiayaa. 

[476M.]-liegal.-Wm  Mr.  Wetherfleld  Undlvgiire 
oe  hie  advice  on  the  following :  Itake  a  bnafaieaa  nonae 
and  aign  usual  agreement  for  yaariy  tcaaaoy,  wtth  qnar* 


l47656.]-Ootton.-A  friend  of  nrfne lew w*»2; 
-       — '"    aWeamoaatof  oallao  fofdn*?^ 


I 
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ferior  cUm  of  Antesial  irlioM  Affinity  is  •laoksB  for 
Joaring  matter.  How  my  we  wBcextaSn.  for  onrselvee 
e  preNDoe  of  this  ir»ud  I-*-W.  Bivxa. 
[4r686.1— WooHfn  «iid^Wor«t«d.— ^Wbftt  are  the 
mxBctm  wklch  dUtiBgn^  ^^  above  1  Upon  wliat 
ipends  their  yaloe  in^  n«  mad  jaaaufMitncedatBte  t 
W.  Bixss. 

[47667.1— Kallway  Slffnal-bozes  v.  Ttnnder- 
tonns.-'Jji  eue  of  a  eeycre  thvadtrilarmaie  the  eleo- 
ic  inetmme&te  in  a  eignal-boz  eoneidered  a  eooree  of 
ietf  or  danger  to  the  signalman  there  employed  I— A. 
H. 

[tfasS.KXh^  B*ok«r  Bmk*— la  Um  Becker  bxaka 
t QetMMi  faiiigation< I  bdie^re)  in^HK  iaifhiacoBalcT*  if 
>.  wkna^  and  wtut^wse  its  \mi)imfg  ihaiiiitwiiiiiiii  t-»A. 
H. 

147659.]— Tzioyole.— I  have  geared  my  44in.maohine 
own  to  a  2ft,  whieh  mak«B  It  Tery  powerful  in  hill 
imbing.  but  the  spokes  often  break  on  straining  up 
ills  on  the  driving  side,  though  they  all  seen  properly 

?:ht ;  spokes  No.  10  wire  direct,  screwed  into  4m.  hubs, 
ch  4f  gasr  wtieel,  eOepolBes  in  wheels.  WiU  aoRieona  of 
ourt^'  kindlv  explain  the  reason  of  the  breakages  f 
hey  always  br-ak  off  at  the  top  of  the  Mtefw,  which 
lakee  it  a  diffleult  job  to  drill  ont.-'Sz. 


r47«o.l — XeCiLllastluAM.  -I 
loiee  pvpile  sneiviDg   iaetniofeion 


on  the 


id  harmonium.  lfiB|«rienoe  teaght  thattheroiagiaat 
Ivantige  is  the  lesnns  given  at  theeime  timetoeeveml 
apils,  not  only  as  to  esonomy  of  time,  bat,  above  all*  as 
ipidi^  of  training.  I  would  extend  th      -  e 

iipQSfDut  cannot  buy  half  a  dosenc  i. 

fancied  that  two  or  three  octaves  mel  \i^.  mixrhi 

i  made  somtiilMaE«  at  a  moderate jnric  placo  the 

ianof orte  for  common  practice.     1  vaj  i '  r.  d  h .  re 

id  f oand  nothing  but  playthings,  wit 
id  having  black  keys  only  painted  o 
lecefore  I  have  nothing  better  than 


lekmdaass  oftheBaitor  toget.  if  p     ibii^ 
latkm  mnre  throngh  this  valaable  iN^iA^r.—P. 


If 

0 

<,rDt?  inf. 

empaif  (Oiee),  Fm»w» 

[47ii((I.]— De-aloolioli*ed  Wiae.  — In  s  rtcent 
unphL^i  <.'aUt1r.d,  *'v\Urt*t  Naturit  Ee^tomtive,"  tlte 
itter  aitatos  htm  he  rured  faimMlf  and  othon,  mern.ll 
ther  means  had  entinly  failed,  of  a  compliisition  of 
leeij«e  by  the  tUM  of  dtwiIc^sbuU-^cd  wine,  Hu  directiDos 
>r  pi^puiiirilw  poMfled  witu  an*  in  nb«taQD».  tbc^i?: 
-**  Select  eiihcr  of  tho  lig^tt  iocxpetiKfvp,  tiAti]r«J  wtces, 
idk  aa  Hjirt:t,  Bdrdesiux^  raedoc,  <ir  ibe  lik^  (iht^li£!a^7 
ines  nut  beting  su  ifiniablF)*  hoil  it  mpidly  ^itli  ths  lia 
t  tho  E^Auccjun  vn  io^  10  or  1^  minute*  uobl  it  b^caniLia 
erfectJy  *pirivl»];w,  wbiob  Oin  he  iustjertatunxl  Ly  ap^ilymf 

li^bt  to  tb«  Tapoui'f  ^Lidi  will  te&Ah  tci  Luiti  wben  sul 
be  filr^ihol  is  dnvm  (iit*^  Tbc^  writtrr  utAim  tli*t  htr  is 
wo^  cb^iQd^t  ^■o'Bgb  to  aeoouDC  *«it>ntit]<!4iUy  for  the 
ia€>  woDdnful  lianf onnn^D."  Q«  only  laivwit  liota 
^riti^oetbat  it  bai9  \yeen  (^mwrttnl  into  a  woodArfcil 
saluiJV  agttit.  Novr ,  «iU  t^omf  camptfteat  reader  ai  the 
£.  M-""*  kAadly  e^y  if  tht!  abEkvt  it  a  truatwoAhy  pcuccES 
T  tho  '^^ntiri  dteaetion  of  tha  alediheL  and,  if  luil,  whAt 
FectiLil  melhod  owld  bo  iidopitod  for  that  ontpou;! 
ronjil  juot  4olliB9  il  u)  as  opcTi  venal  *^"**-  the 
aapeoflhaalooholT  Also,  would  it  not  be  pnfsnble 
*  ute  vrine  which  had  not  undergone  the  process  of  f^ 
eatatian  t  Does  not  the  fennentitioii  aoataUaa  or 
letroy  aome  of  the  properties  of  thogsape  whidi  oou- 
(tute  its  restomthre  and  healing  «fleot  oa  the  human 
i!-0.  T. 


147663.}-H01n)iilatinfir  Deeixnala.— What  is  the 

le  determining  the  maximum  number  of  digits  in  the 
resisting  period  of  the  decimal  corresiponding  to  a 
tigar  Iraotfim  whoee  denomiaatar  is  j>A,  p  beiag  a  prime 
imber?  'When  the  denominator  ia  the  produet  of  the 
fferent  primes  j»,  o,  r  .  .  .  .  is  not  tho  learlmmn' 
mbecof digits  =L. CM. of jp  —  l,«  —  l,r— 1  .  .  .! 
not  this  eontsadietory  to  a  statement  whieh  I  find  in 
3  **  MatheMatipal "  oolwnnof  anold  JSducatumai  Timu. 
the  effect  that  if  we  multiply  a  circulating  decimal 
ving  n  fimes  in  its  pssiod  or  another  having  aflgoMS 
itsperiod,  the  product  will  be  a  eiroolate  having  gma 
ares  in  its  peDbd,<wli0n  m  is  prime  to  a.  I  have  to 
ink  **S.  J."  for  his  obliging  offer  in  eonneetkm  wiUi 
'  former  quer/on  this  aobjeot,  but  I  Uveroo  far  from 
m  as  to  make  itioposiihle  far  ae  to  inspeot  his  e^py 
Clarke's  **  Batfooale.'*  2>oes  ha  know  aaythisg  ot 
iika's  '^SootiiBaof  GhanMs'*!  JsitthenmaClairin! 
i.  J.  Smith. 

47663.]— Joints  and  tJroMinffB.— Is  there  any 
ISA  or  plaa  In  we  whiohisouiiidered  an  imprevMBcnt 
the  present  joints  and  oKsaingst  Of  eooae,  it  Is 
nm  that  the  wheels  of  a  train  have  to  pass  over  a 
ibout  2in.  widein  every  crossing.  The  result  is  ji 

tr  and  tear,  and  now  andthenteins  off  IteUaOu 

tnt  erosaiog  is  pat  up  with  beesmsa  a  better  «ab« 
ute  does  not  come  out;  but  what  wawant  iseome 
MB  by  which  jointi  and  orossiaga  dumld  be  ooo- 
■ous  rails  wUhovt  any  spaoe  to  joBpoifcr.  ikaillhsr 
action  to  the  present  plan  is  that  in  eanaeqaioee  of  a 
Ming  a  junctum  oria  curve  oaanot  possibly  be  given 
"jpcoper  aaoaatof  saperoalavatiott  of  theantar  rail. 
If  abosneeof  elewtion  hsa  eaoaed  many  aesld«itr~ 
Instance,  had  there  been  nolLxed  point  lor  tlie«ogiBe 
Ml  forllo.aiBtohavastradcat  wcBOiiigtODJniMnaB 
fearful  aeddeBteonldsot  have  happened.  Qaliylnit 
ik  I  witaaffed  amunherof  waggons  leavatha  linaJn 
■equeaee  of  a  iUahtly  defective 
kesmoaak  lf.thera]s 

b;h. 

tf 664.1— Brake  Failvrea.— I  should  be  madi 
lad  if  a  eouBospondent  will  alear  up  a^laeoarioa  aow 
Wag  as  to  what  oootinuoaB  brake  it  was  which  ra- 
iF»il«d  atBedfoid  6Uti«a,  lfJEL,wfan 

I  an  exprasa  train  completely  ran  past  the  . __, 

there  is  conaideiable  oaatrovany  on  the  aubjaot.— 
9.  H. 

l865.]<-Oow6f!nment  Inapaotor  of  Xinaa.— 
Isome  ooBcepondent  kindly  say  what  ia  tho  aalaredf 
ncamination  to  be  passed  for  obtain  ining  this  appoint' 
Pf  and  if  there  ia  any  diflsreaoe  in  the  eiaaimattoaa 
IMtaDiferoas  or  coali^rialng  in^aslam— Miaaa. 

PBS.'Mloiiativatloa  of  Umpai-H^  mfoam 
•TBiewith  apBOof  of  .tte  law  thaft«i%qia#€aa  ba 


i  any  batter  system  Invanted.— 


painted  with  not  more  than  four  oohran.  no  matter  how 
many  the  divisions  be  ?  I  can  find  no  allusion  to  the  law 
in  Hughes'  book;  see  answer  to  query  46K)2.— A.  J. 
Bjoth. 

I4T687.)— Partnerahip.— To  MaJWarBaawaLD-— A- 
and  B.  wish  to  carry  on  basitteos  on  the  same  premises* 
There  in  no  incongruity  between  theictrades,  but  yet  they 
are  quite  distinet  businesses.  They  have  thought  of 
entsnng  into  pertosrship,  each  to  hava  the  entire  oontrol 
df  his  own  branch  of  the  trade,  be  r«8poD«ble  only  for  his 
awadsMs,aBd9e4aatiMpratttsofhiaownhraneh.  They 
wish,  in  fact,  aeltherto>gain  any  profit  nor  take  on  any 
naponsibilit^  fbrthe  other.  The  partner  who  is  to  live 
on  the  premises  takes  on  ^<»n«ftif  the  rent  and  taxes,  and 
the  ottier  eeoMnon  eapenses,  aoeb  aa  advcrtlslBg,  ftc,  to 
be  equally  divided  between  both.  Gould  aaeh  an  agree- 
ment be  legally  damn  ap  t  I  expect  while  the  deed  of 
'  p  maf  specify  the  <  arrangement  about  the 


_-iv  -,--_,    — _ 

manaaement  and  the  profits,  tec,  each  must  become  re- 
spontible  for  the  othtr^  debts.  In  drawing  up  such  an 
i^rreement,  waold^it^  necessary  to  get  aa  attMoey  to  do 
it  T  If  so,  what  would  be  his  probable  cbaige  t  What 
would  the  stamp  oeet  t  la  the  law  regarding  these  matters, 
snd  also  regard  iag"  leases,  administrations,  Iffiacv  duty, 
ftc,  exactly  tbe  aamo'in'  Ireland  as  it  ia  in  ttaglanA.- 
Shax  Bholub. 

[47668.]— Leaae.— To  Ms.  WBTHBRri«t.D^-What 
would  be  tha  legal  eost  of  getting  a  31  years'  lease  of  a 
house  at  £26  a  yvar  not,  drawn  up  ?  Goold  a  covenant 
be  inserted  in  it,  forfeitiag  it  if  it  left  tbe  person'a  posaes- 
don  to  whom  it  was  cranted  t  If  ao,  wotdd  such  a  clause 
prevent  money  bcincaorrewed  from  a  building  society  on 
It  as  security,  in  order  to  alter  the  house  and  put  it  in 
thorough  repair  I— aoeb  repairB  and  alterations  beiag  per- 
maikentand«eaeaiaxji  improvements*— Shav  Sbolvb. 

147668.]— Orapea.— I  have  a  small  glasBphouse  With 
nveral  vine  trees ;  one  of  them  is  sweet-water  grape,  and 
as  fruit  ripens  nearlf  avery  one,  of  them  barsti  open.  I 
should  be  glad  if  any  oneeould  instruct  me  if  there  is  any 
wa]r  to  prevent  their  continuing,  or  ia  itthe  wrong  aort  of 
Iruit  tree  to  ba  In  a^house !— Oiuipa  AMAToas. 

[47e70.]-«tudy  Of  »lectrloity.-^To  ••BiaMA."- 
What  instnuaeata  do  yon  recommend  ae  best  suited  to  a 
flttident  entering  oa  the  pBactical  study  of  eleetr  idty,  more 
particularly  mtk  refersBce  to  the  electric  light  t  Any 
hints  as  to  the  best  plan  of  stady  and  the  making  of  the 
required  instruments  will  mndi  oblige— Fhosfhobub. 

[47671.]— Inatituta  of  OhaoilstrySxama.- I  am 
deeiaouaof  sitting  for  the  praetiaal  examixmtion  of  the 
*<  Inititatoof  ChemiBtry."  More  doing  soit  is  ncesasary 
to  hold  the  advanoed  certificates  of  the  Soienee  and  Art 
Bepartanent  inCheaistry,  Kkastrieity*  ttc.  Can  I  ait  for 
(be  advasoed  aarawinataona  in'tbesa  sabjeets  at  oaca,  oris 
It  necessary  to  pass  the  elemantary  examlnatinns  In  the 
same  subjects  previously  t  If  so,  can  the  elementary  and 
advanoed  eerliflcates  be  both  obtained  next  .K«y  I— Ou> 
SuBBoaiBxa. 

«76730-rI4maU«lit.-^WIll  Maia  kind  reader  gire 
aiaiaatnotloaB  how  to-makaa  aheap  and  powecfol  lune- 
light  for  illuminating  in  the  open  air,  how  to  make  the 
burners,  the  retort,  and  whetfaM:  the  bags  asediin  a  iann 
fnas  by  brswers  would  aaswcr  }-»€UsvjTTaa. 


[««78.Vdnaotric  I«ishtlnar. 
tha  **  B.m,"  raeoaimend  a  good  ^*  arc  '*  laaip  of  ____ 
power, -say  abont  900  candle-power,  ao  that  9  or  8  lamps 
per  h.       *       '  '  ..»..---  »  .  - .. 

MRnn 


of  enffine  mav  be  used  I    The  '*  Lampe  Solefl  "  or 

mm*' ia  highly  spoken  of  in  prospectus,  but  I 

oaanot  -find  any  reliable  information  as  to  its  practical 
working.— D. 

[47674.]— Eleotrotypinv.— Wm  Mr.  Lancast«r  or 
some  other  of  our  faiaods  say  if  the?  think  itpoaaihla  to 
depodt  aopper  ^in.  thick  oa  the  kaide  of  a  plaster  of 
Paris eastf -with  desigooa  the  iaMde  4aay  of  a  cylinder), 
and  how  the  east  eoaidrbemade  water-tight  so  as  to  make 
It  iatoith»«tipo8iliag  bath,  and  pnt  aaeda  auide*  and 
have  tho  eastfBea  frsan  air^mbhlott  .If  any  of  oorfkianda 
eould  help  it  would  be  a  great  boon  to^B.  Bailst. 

..-■'-,  'v -L.;,^ —  u..-i„:-  i -'a£a«ItA>roaBraa. — 
\ViJli  ybju  |jU£Hily  ^ive  lut:  i^ifut;  ju^iiimiatiaaontheibllow- 
trit? !  1.  Wtir^^  Uffh^i  hc^i  futm  of  vnenom  gaoge for  air- 
pump,  up&fl  hciw  to  moJcc  'd^i^'  i^im^  t  My  pump  has  a 
imAll  J^fAtv^r-jilMe  at  iL&frtidfjf  ti.Kit  wtu  aereir-plug, 
tndeQtly  fcirthcrt^pti<n»oi  fjin^  *.  Qanlvsea  Vose 
iQdud,Luu  mn^emi'  tu  exhibit.  U^i^iiriji'a 
bonoliB,  iiu.'uafa  tubcH^  ^-<  .  ^    As  k-Fowt. 

[47676.]- Xaamlio  1iiPtoiwr.-^I>0'MB.  TbLXAS. 
•^Will  you  be  so  idnd  as  to  give  me  full  directions 


to  make  a  magaatic  a^lodiff  tec  flriaga 
" *  *  Ine  for 


how 

_^ !  Also 

dhiMtionBhowto  laaCe  «na^iine^^  depositing  about 
loz.  of  good  tough  eopper^n  metal  aoxlaoee  in  one  hour  T 
Please  state  the  power  required  to  work  ditto,  and  the 
«p6edBtwhichit  vponldfaavetoain^-^Oaa  nraVix. 

[iHen.y-To  Uaatee  V^prnvi^l  hare  a  aamber  of 
weu-fllaateated  drsnian- which  are  ariatad  on  oidiaaiy 
ciaed  paper,  and  shall  feel  verv  much  obliged  II  aiayone 
can  inform,  me  tohow.nnsize  them,  ao  that  they  may  be 
ased  kirbiottia9»papBrr^iyfiT{.Tav. 

[47878.]— Sox»tch«d  Plata  CHasaw-^Tha  ooanter  of 
my  shop  is  fitted  with  pUte-fflaas  oaaea.  the  aurface  of 
whieh  ia  ao  ao»tehad  bytbaooairtaatfiutSBn  of  money 
an  than  that  it  .iaimpeatiblato  aee  thagooda  throu^ 
Will  one  of  yonr  aamarona  snbecribeia  kindly  lotenn  me 
If  this  tan  baTanadM,  aad  by  wfaatl-^^AaoTba. 

[478ro.1Hbid«OtiOB  OoU.—WmHr.  TdImui  kfaidly 
•end  particnlarB  of  the  coil  he  mentioned  a  week  or  two 
ainee,  which  would  go  into  tha  waistoQat  pocket  t—Oa. 

[476B0.1-lK>oomotiva  Boilar.-To  "B.  L.  P."— 
Thanks  for  aketch  you  aent  in  the  **  E.  H.*'of  steam  dome 
and  starting  valve.  Shouldthe  dome  be  idacad  over  fire- 
box oria  centre  of  boUer!  Wanldaotaeven  or  eight  lin. 
tnhes babettev  than  the  ^.  diameter  sfaaply^Mr  this 
leasoa— When  so  small  m  dlaaetBr  and  crowded  to- 
gether should  ther  leak  at  aay  time,  theraJa  no  getting 
the  soldering-iron  between  them.  Would  not  it  be  better 
to  have  large  tubes,  and  have  them  plaoed  more  apart 
tromeaehotiker,  so  that  the  aoMering^^ron  oould  get  at 
fdgasof  tuhest  Ought thetrs  boT aad  tnhea be braaed t 
iHow  would  one  huge  tube  through  boiler  answer,  whieh 


[47681.]— Paintioff  Btova-polaa.— Can  anyone 
recommend  a  smooth  enamel  pamt  which  will  form  a 
hard  smooth  coat  on  the  wooden  poles  which  vre  use  for 
banging.eotton-bankB  on  to  dry  in  the  stoves  Z  Without 
this,  the  wood  chips  and  i^intOTw  and  the  yam  .is 
broken  thereon.-*Miix. 

[49682.]— CBlaetro-lCaKDetiam  and  Kagnato- 
Biacteicity .  -Onx  any  reader  fhvoxir  me  with  a  simple 
explanationof  Ihemodeinwhieh,  byaidof  the  princible 
of  coanervatienof  eBievgy,tha  discovery  of  Baraday,  whaeh 
forma  the  basis  of  •nmgaeto-aleotriei^,  can  be  shown  to 
baa  aeeeaaarroaaaaqueaoaof  theorigiBal  discovery  of 
OeRitedT-J.H.O. 

i47n^  ]-To  XloctrlclaiiB  and  llocli&niciaaa. 
:imvK  M  ViiE'hroruJit;  c^Ui  witli  windlA.■*^  d:o.,  jats 
4A  hy  -^  by  'j^  .lo^ilej,  ci^Eboiia  aad  xioicii  7  by  ^^  ',  alao'SO 
dnuJUU-!  t[md  cAhi,  i*tti\  fay  Ji  by  7  [lOtfUleJi't^fum  poi^ 
8ij  by  ^  l:i>'  ^]^  licside^i  c4\t^o[i4  itJid  £iaoM**£^  by  7.  It  Li 
myd<.diioto  li§ht  Utrrro  or  (onx  Bwan  Ltoipi  fur  ftboot 
fi\'Q  kuura  vvfry  nigiii,  vLad  lor  thLq  poxpo;^  I  ma  wilting 
to  puroJuvfe  ful^JSiaml  [^  ^ripu^  poU.  carbons,  or  xiaoj,  lo 
ODuVi^rt  the  nrhulG  JE>f  tht:  mUjVL'  inta  a  j^ititaLIe  battel^  of 
50  CkMn,  for  I  ijuBgine  tho  ootftde  jars  to  l<e  pr&E^tically 
t]!ie  E  ume  aisie .  tbeiaCGtttit^ii^j  cif  the  Di-diR^ry  bi^^hromate 
aodtlif?  txpenni^  and  Croabli?  ni  fceeiJitif  Ui-'  Iiuowu  oell 
working,  vm^^  Vh^m  quite  out  of  %tti  qm^nttoEi.  Yet  I 
noiLee  1  bat  wb«:ii  tbr  yUl^Ji  of  the  f ortaer  aiv  jtthtittqd  (ai 
draru  up  ui^  let  dowu  b^i^lj;  thcorigmiiLlati^ugUi  oC  thi^ 
bdttfiry  te^cmN  ia  reiNuxi  for  a  short  peno*!,  no  — ;j:  Tg 
cuLiatfoict  r'tLuisatJiaa— suppose  I  w«re  t  j  make  iha  lf> 
oeUainUi  6  truyi  of  10  biohnuQatet-BaialJ  I  nol  a«  a 

{mc^  of  mLxbaTii^mt  tlripen  by  a  weiflit,  to  t*j(it  nad 
o^tir  inAch  w:t  ot  10  ouGti  ia  tire  minut^t  ma  tltat  thttn 
wtioJd  alw&yi  Ur^4>)  odh  sv^ilabk  for  wurk  at  one  t,im«, 
aud  the  whole  ^t  would  Lave  been  tsised  and  k>w?r«d 
an4M>  m  ^rvry  Ave  minultiF  Or— CK)  Buppoit'  1  cut  my 
Ifcr^re  plfite«  ti^  thih  m%ma  iiie  as  stDAll  imft,  buy 
mor''  ]Kn^nH  p<its«  avd  charge  the  wboli  50  oj  ji 
duijSj!<!i-^id  bii::hrujiLat4?  battecyp  or  iiOiins  ulher^  which 
Rquirm  Uttk  JittirDliua  [Duitcd'a,  «ould  I  u^  tbeMto 
di^rffo  Kimi}  aecooduy  b^tterj,  say  "*6ut|aa'«T^*  dnrinj 
tb«  l'>  houra  luy  h*mp*  ore  not  buruiiigrTlr  [l ;  bef^ajdble, 
would  ai^m-f  Lind  raider  of  **  quisi  "^  d^isn  tb^^  clocV  imrk 
Ibr  mel  I  think  1  could  manjiLirt!  the  diiaoQaecting  palt 
myfi^lf .  U  fS)  be  r>rjii'i  iQA.liL>H>  u-lll  BQjiuiQ&e kindly  t«u  mo 
how  tniiiky  aeeumiilAturi^  1  &buuld  re^uir^,  th^ar  <H»t.  &c*  I 
And  if  both  idw^  atc  oneAem^vAa  tn/fvae  wQgfKMtt  imy- 
tSdng  Co  help  tue !— B.  H.  Balt,  {^,  Regt^t'0  FBrk- 
road,  N.'W,    


AH8WEB8  TO  OOBBESPOmSHIS. 

»e» 

%*  AU  oommmMJeationB  Aemid  he  addr€§$ed  to  OU  Xnnoa 
6f  Ms  EaoLiBH  HsoBASiOy  n,  Xsurittock-strMtt  Covsal 
tfanisa,  W.O, 

HINTS  TO  COBBBPONDENTS. 

1.  "WMte  on  one  ilda  of  the  paper  only,  and  pot  draw- 
ln«  for  lllaatrations  on  separate  piaoeB  of  paper.  2.  Pot 
titlee  to  qnaries,  and  when  answarlng  qneriee  pnt  the 
nnmbera  as  wallas  the  titlee  of  the  oaaries  to  which  the 
replies  refer.  8.  ICo  charge  is  made  lor  inserting  letters, 
Queries,  or  replies.  4.  Letten  or  qnenee  asking  for  ad- 
dressea  of  mannf afltnars  or  aoBvsspondents,  or  where 
tools  or  other  artidas  ean  be  purchased,  or  repUes  giving 
such  information,  oaaaot  be  ineerted  except  aa  advertue- 
ments.  6.  No  qnestian  asking  for  educational  or  adentifie 
information  isanawerad  through  the  post.  6.  Letters  sent 
to  correqKmdents,  under  oover  to  the  Editor,  are  not  for- 
warded ;  and  the  names  of  corraipondents  axe  not  given 
toinqnuers. 

*•*  iAttentio&is  especially  drawn  to  hint  No.  4.  The 
space  devoted  to  letters,  qoeriee,  and  replies  is  meant  for 
the  general  good,  and  it  is  not  fair  to  oecapy  it  with  ooee- 
tions  snehaa  are  indicated  above^  which  areonly  of  mdi- 
vidual  interest,  and  which,  if  not  advertisementa  in  them- 
selves,  lead  to  repliee  which  are.  The  *^6izpennv  Sale 
Colunm"  offeraaaheap  means  of  obtaining  such  informa- 
tion, and  we  trast  our  readem  wfli  avail  themselves  of  it. 

The  following  are  the  Inltiala,  fto.,  of  letters  to  hand  no 
to  Wedneeday  evening,  Aug.  9,  and  unacknowledgea 
elsewhere:— 

B.  £.  Oakxb.— H.  King.— fioath  London  liaohmists'  Co. 
— E.  E.  Barnard.— W.  BUckett.— £.  P.  Alexander.— 
A.  C.  MhUey.— •OhMgow.  —  Q.  ''S^yer.  —  Bi^inaer.— 
AnxiooB  to  Know.~E.  liastia.— Cremona.— Country 
Johmay, — A  ^^A'^*^**!  flnhaQiibsB  YT.  J.  Iisacaster> — 
T.  E.  Delbrldge.— A.  T.— James  Parkinson.— A  Con- 
Btaat  Beader.— Oao.  BeveU.-4.  H.  Hnxley.— Cete- 
wapo. 

Ar^TTT-r  Asno.  fPnrclv  un  optical  ffiueiort  70  time 
11  r^  hi\  Memuiv  H.  Wfpeimj-  vMt.  frgin  fonreyei 
and  it  wUl  etibtctid  thij  angU^.  Wq  do  tbul  kuow  what 
nLmutoA  you  ^mpl^r,  but  tbe  wniunctJoa  of  Veaua 
uid  Mara  tuok  pla^  ut  11  a.m  oa  Aw^u^t  2nd,  at 
whieh  liour  Mare  wih  &'  South  <jf  Veniiji.  Ur.inus  was 
io  thu  Kortb  aad  We^timiMl  of  %*eiL(ut  at  Hkf  time  you 
tnention,  but  it  i^  obviousLy  imi^i^jsaibiJ^  [nr  u-  to  assert 
^►.■tlnit'Jip  tLat  Lbal  Wfit*  wtjiit  you  b>^iw.  -U-  ■  sa,  (Ton 
£hr>uld  procurt-  ijniewLiUir  tTom  etit^nunt  du>'hes,  and 
Lor>k  up  tbe  bock  attmbtirv  fur  niAti<r  biuti  on  the  uaeof 
ntich  an  infixumpnt,  1  — Fuircp,  l>AVTf.  iDi>;oareaBy 
imagine  that  tho  davicMis  ii  tuiFw^— A  BmixasMav. 
(Rti«iald  tiv  csrried  iu  ^reirthtiawarp  ar  e^Uj^.  The  add 
uF  tbti  imit  &tUokA  the  tin  1  — 1>ks  Wuo  wain.a>  Lisa  to 
K  sf  ciw.  Vr\i^  ojm  be  c tit  oat  or  ruDio\  otl  by  tlie  use  of 
t4iustii^,  but  KD  ngJy  ACiir  tfeuf  by  Itift.  i —^7.  F.  (8ee 
pr  ^'t^  6<>7t  (£21t  fVi^*  >>i4t  volii!iK\  aoil  look  tbnioghtlie 
mdiD«s,  J — W,  Wa  lkj  s.  { Aii^Tfer*  I  mno  y  tiiu-Mi  —meet 
rticently  on  p,  ISi.)—!!,  Q^ailam.  li^  pp-  07,  ISO, 
H4,  tfTTt  340.  Uaif  volume,  and  mi6y  rf?.plje-s  inback 
votiim{A>}^Bi.iciLSM]f  u.  (A  j^ivmur^  of  6olb.  itctual  in 
a  atuom  bo{lE>T  i«  fiquJvalffit  to  a  t^ta^mtUT^  of  807** 
Frdif.  Wattif  Irfjila  ftt  n  lower  t*mpK*mtune  qu  the  top 
of  Moat  Bhin^  tlibia  it  dots  ut  the  bott'jitii  af  a  i?<>al>mlne 
eJ^Ji^rtt  b^c&iiji]  the  atiriit>sp[ieiic  pi^niUfe  i^  i^sss.)— J. 
Mi  Ten  is.hi^  >  ( We  bav^  raul  f  ntf  raoim  far  wHLtE  ler  f ore- 
cftiEw  j'Upped  from  otbet  pftpen.)— W.  F,  1>b«xibo. 
( E^'iriTr'  to  li4T«i  to  ktfl'p  your  k*tter  oT^t  a  Wistk  in  order 
if^^  uiip&rQ  tli«  cn^i  thft  Bmk  Eubdar  ha^  thrown 
thiu^  a  day  behind  this  week,  or  it  wA  hgife  been 
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dont .)— H.  Stookk.  (We  may  as  well  see  the  floiah  of 
**  Btonehoiffe  and  San  Warship "  before  inserting. 
How  mneh  more  is  it  likely  U>  make !  W.  B.  (If  yon 
do  not  take  proper  medioU  adrioe  and  wear  a  saitable 
truss,  the  moonTenienoe  mentioned  may  cause  yon 
seriOos  injnry.  No  amateur  doctoring  is  likely  to  help 
you.)— ^JTsitamt.  (Ton  haye  taken  your  house  on  a 
yearly  tenancy,  and  rou  are  bound  to  give  half  a  year's 
Botioei  terminating  at  the  time  of  year  yon  took  the 
house :  eonsequentty,  if  you  giye  notloe  at  Miohaelmas 
you  can  leave  at  I^Uy  Day,  1883.)-Dbtbotob.  (We 
•le  in  no  way  responsible  for  advertisers'  statemeats, 
and  could  not  attempt  t)  verify  them.)— Cakdioatb. 
(Tou  would  have  to  trust  to  the  good  faith  of  any  on-4 
to  whom  you  confided  the  details  of  your  inveution 
before  you  h»d  secured  protection  for  it.)— SrsAxr 
Wiimows.  (Must  either  be  thoroughly  ventilated  or 
•l*e  made  nearly  aii^tight  inside,  with  the  lamps  out- 
side. Veotllatian  is  thebe^ remedy.)— A  Youxo  Elso- 
TRiaAH.  (Tour  question  has  been  freauently  ^inswered. 
Beep.  iSt,  for  lMtanoe.)-B.  N.  (Leave  well  alone. 
If  so  excessive  as  to  become  really  weakening,  consult 
a  mfi4iflal  man,  as  personal  ezammation  would  then  be 
Beee-sary.l— A.  B.  C.  (Tou  have  nothing  to  do  but  to 
f^  it  in  oU,  taking  care  that  the  ofl  is  in  auifioienc 
quantity  for  the  fish  to  "swim"  in  it.  Use  nothing 
but  dry  flour  on  th  •  pieces.  Almost  all  kinds,  but 
white  flah  preferably.) -J.  L.  (Praotioally,  yes  ;  but 
at  the  moment  when  joat  eaeaping  from  the  gxm  it 
moves  quicker  than  at  any  other  time.)— Ei<botbioal. 
(Instructions  have  been  given  many  times.  Make  the 
machine  described  m  p.  179,  No.  8I0.)~H.  8..  Ash- 
ford.  (Mesan,  W.  H.  and  H.  Le  May,  the  factorj  wha 
sold  the  pocket,  inform  us  that  the  pnoe  mentioned  in 
the  Meko  and  th>*  other  paper  was  quite  correct,  and 
they  add  that  this  is  the  worst  year  for  blight  ever 
known.  £fiO  per  cwt.  is  certainly  a  very  long  mice  for 
bops. )  ~Wm.  CAVJioy .  (Any  good  optician  will  fit  you 
with  gtasees  to  correct  your  unequal  sight.  Queries  as 
to  pifees.  ftc.  shoold  be  put  privately  to  Mr.  Lancaster 
and  other  makere  who  advertise  in  there  pages.  There 
is  no  book  that  we  know  of  on  the  subject  you  men- 
tion* but  any  amount  of  information  in  our  own  back 
vul«.  The  last  qnerv  we  do  not  uaderstand.  but  will 
endeavour  to  do  so  if  you  put  it  more  plainly.) 


BoLUTXoir  TO  768. 

WhUe,  Slack, 

,  Kt  to  Q  Kt  6  1.  Anything 


2.  Q,Kt  or  F  mates. 


♦  ♦♦ 


,.,^__ for  this  department  must  be 

•ddresMd  to  the  Cbam  Bditor,  at  the  office  of  tht 
BvoLisH  Mmnmno,  81,  Tkviitook-dzeet,  Ooventpgmrdco. 
W.C. 


FBOBLBM  DCCLXXI.— By  J.^.  Tatlob. 
BtadL 


1  JbUKt 
«.  &■«€  A 


LPtoQt 

S.FtoQ7 

t.PtakeBKt 


NOTICES    TO  COBBESPONDENTS. 

GoBBBCT  SoLUTiosB  to  768,  by  Celsus  and  Rchmucke ;  to 
766  and  767  by  Celsus. 

Cblsus.— We  think  you  are  wrong  about  76S.    How  do 

you  mate  if  ^'  ^^Ic  takes  P  , 

younmieu        BtoKBB  UioQa 

H.  P.  L.  Mbybb.— Many  thanks  for  the  problems,  which 
are  very  aooepvable. 

Game  pUyed  l^Correspondence  between  B.  J.  Lm  (Isle- 
wortb),  and  W.  Mbad  (Brighton). 
(Evans  Gambit). 
WhUe  (Line).  Black  (Mead). 

1.  PtoK4  1.  PtoK4 

2.KttoKB8  2.  KttoQBS 

8.BtoQB4  8.BtoQB4 

4.  P  to  Q  Kt  4  4.  B  takes  P 

5.PtoQB8  5.BtoaB4 

6.  Castlee  6.  Kt  to  B  8 

7  P  to  Q  4  7.  Castles 

8.  PtakesKF  8.  KKttakesP 

9.  Qtoa8(B)  9.  PtoQ4(b) 

10.  B  to  K  8  (e)  10.  B  to  K  B  4 

11.  BtakesP  11.  KttakesQBP 

12.  Q  takes  B  12   Kt  takes  B 
18.  KC  to  Kt  5  18.  P  to  K  Kt  8 
14.  atoKB8  14.  PtoKE4 
16.  P  to  K  Kt  4  (e)  16.  Kt  takes  B 

16.  Q  takes  Kt  16.  B  toKt  8 

17.  atoKB4  17.  QtoQ6 

18.  KttoK4  18.  QtakesKP(f] 

19.  a  takes  Q  19.  Kt  takes  Q 
90.  QKttoa2(g)  90.  KttakesP 

21.  KttoQB4  21.  Btoa5 

22.  R  to  B  sq  22.  K  B  to  K  sq 
28.KBtoKsq  28.PtoKB4 
24.  PtoKRS  94.  EtakesKt 
26.  Stakes B  26.  PtakesK 
26.  FtakesKt  96.  P takes P 

White  resigns. 

NoTBB  BT  W.  Mbad. 

(a)  Staunton  recommends  this  move,  andjrives  the 
combination  9  Kt  to  Q  B  4,  10  Q  to  Q  6,10KttoK8, 
11  B  to  B  8, 11  B  to  K  sq,  12  B  to  K  sq,  and  Whito  has 
a  good  game.  I  think  Black  might  very  well  play  10  P 
to  Q  8.  to  be  foUowed  by  11  B  to  K  3  ia  most  cases. 
AccordLog  to  the  last  edition  of  the  Handbuch,  9  B  to  Q6 
for  Whito  is  irresistible. 

(6)  This  seems  a  bad  move,  but  it  was  played  to  get 
out  of  the  ordinary  lines. 

(c)  Why  not  B  takes  P I 

Id)  11  Kt  to  Kt  6  would  not  be  good  on  account  of  12 
Bmke«P(ch.),12B  takes  B  (bert),  18  Q  takes  Q,  18  Q 
B  tak's  a,  14  P  takee  Kt,  *c. 

e)  Unsound  play,  as  the  sequel  shows. 

'  -^  Black  dare  not  take  the  B,  «  ff,  18  U  takes  B,  19 


VOUCB  TO  8UBB0BIBEBI. 

fbsnreeilvlarthslr  soeles  ilreel  mm.  tts  mrnmu. 

SiMtod  to  obMTVt  that  the  lart  mAbar  of  isu  twm  te  vMb 
•SrsabeertpUoB  ii  psld  wUi  be  forwar4s«  to  Itea  k  aPm 


0HASOB8  FOB  ASTXBTIBIie. 


Thirty  Woff4s       

■Tarys44ittflUlsifM  worts.. 


AC 
..I  I 

..I  • 


ftoat  Face  AdvertlssmsBli  Vive  BhIlllBgi  te  ttsMMwBii 
»ftorwsrd%  per  Has.  Psncraph  AdiwtfMM^tenasi 
Mr  lias.  ]f 0  froBt  Bags  or  fsrafimk  a4vertbw«l  Iswrtdig 
^wsthaaVlveBbiU&K  Be4uo«d€nmslbri«te«rMnttai 
lusTttaas  may  be  SMertaioMl  oa  appUsatloa  to  «U  rsMite. 

ADYXBlISaMHIITg  ia  BXQHAXttB  OOLXnOh-lw 


Vor  evovy  fOMMdlaff  BIgkt  worts. . 


ADTMBOlBMiaanB  tm  the  BIZPSKICT  flALB  I 

BlztoMWorA* 

Vor  every  neoeodiaff  Uf M  Worts 

V  ItmutbebonMiamlAdtkat  aoDlnlayrts 
'ftaapposrlatlie'*8ljnenB7SaieOolUDa/'   au> 
koft  M  propels ;  ao  rednetioa  Is  aado  oa 
Bdlaesooo  when  ttie  amomt  Mat  oxaoi 


ABdlaesoM  when  the  '       „ 

publisher  woald  be  fratoAU  if  a  P.O.O.  ooal*  ho  i 
»tampt.  Btunp^  however  .(Pn^na^.  H^9;«»7  « 
be  Mat  whore  ttii  iBOonveaieat  to  oMoia  F/>.0.*s. 

The  address  ti  iaeladrt  as  part  of  tto  s 
far. 

AdvortiMBeBts MiM<  roaeh^o  «SBp_^lpjn«al 
tolasvre  lasortioa  iB  the  foUowlai  yMday*B  BSBbor. 


HoUoway's  PiUs  »a4  Ointm«ciWwg« 

Bcme(iie«.-Crmm|W,  vom itinf .  sad  griping qolcklf  ylold  toUtf 
potent  properties  :  thedCAthllie  tlekaeM  PMM«  •«»7>  ■»*> 
glow  of  heStb  retoriu  as  the  frletloo  or  the  OtntaMBtcftaMBi 
UTiUted  BtTTes  to  become  Mothed  and  cjlmtd.  Ia  leal  talaa 
matioa  they  act  like  a  charm. 


OUB  BXGHAHGE  OOLIHEI. 

♦  to 

As  slarfsybr  Jbelssi^  JTMsss  If  8«./»r  fhsM 
Md  8d. /or  ssery  SMOssdiMf  8  wsrtk 


♦  ♦♦ 


le)  Una 

(/)  BIi 

4Kttol 


u  &t  to  B  8, 19  a  to  Kt  7  (if  19  a  takes  B  (ch.),  20  K 
takes  Q,  20KtoKt2,  2iP  takes  P,  and  wins ;  andif2n 
R  P  moves.  21  P  takes  B  P  and  wins),  90  Q  to  B  6,  and 
mates  in  four  moves 

(a)  If  20  P  takes  P,  20  B  to  Q  5  wins  the  exohanff^  or  a 
piece.  In  any  case.  Black  must  win  with  three  Pawns 
ahead.  


Bwsry  Workman  ooaaeeted 

tadMrer— '---  — — v_.^ -*- 

oro  KW 


witih    the 


TiadMrMalrlBga  aitaaSloB  •honldad;f«t^ 
oro  lfMW8.^5«bllehrt    every  ^FamAT,  price 
•tai,Tavlfllock.eto«ot,Oov«at-gaidea  LoBdoa,WXJ. 


*'THSBUILDINO  KSWB 
MattagArealteotaeadBalldeso.  and  hai  tk 
ofuS^roiMetoasl  Joaraal  la  theUagdoM. 


Is  the  Priaelpal  Joanal,reM- 
aad  hai  tto  Isifost  oiirataAoa 


Bveiy  Wo 
gawtf  '*  ev4 


WoiluBsa  ihoald  lailst  oa  oeolag J*  THS  BUmDDrO 
weehathls  Qabor  OoObe  Hoaoo.   HowUlflad 


Wanted,  aU  the  ba-k  numbeia  of  «» "Jg»CBj 
0.  T.  CAnTBa.3,  OeeUe-ttreet»  Meadiag. 

Orffan  Bellows  and  Windchasto  (BcrwanAMflo^ 

haadjria  good  eoadltaoa,  ready  lor  wiad  aad  pipee.-A«»« 

WiLUAX  ioMJi9o»,  Mo.  IS,  Moxley.  near  WodaMbary. 

(Street  Blectrloal  BCaohins.  ^ittj, J»f"",  ^gw 

elook  fkce, indlotor,  an j  battery  eompleU,  with  tfaveua|<^ 
cost  £10.  Exchange  for  lathe  or  Bieyete.— <J.  SanrsBft,8sv 
Bndge. 

Splendid  pair  of  Horna,  «ft.  fromUp  to  ^"^U* 
at  bSise.  ^diange  fbr  good  flin.  Bicycle  ;  or  wkai  sffa  - 
Address,  W.  T.  P.,  PoaadbCord,  near  Tanatoa,  e 


'Phrenology"  aod»'B«^ 

>.  n.i..  vm^mTi*  **  stew's  Benr?  « 


.13,0 


advwtlM  la  the  paper  Whoa  he  waato  woch. 

The ehartefbr AdvartiaoMcato  te  Bttaatfou  Is  Oiss nimaff 
or  TweatyW^ords. aad  " 


TEBW  OF  BUBBOBIPTIO V. 

FATABLI  nr  ABTAMOB. 


of  the  Uatted  KiagdoM.    lor 


seive  Moaflhs.  FsiS4beo  to 
the  Vattrt  tli^Muiakjet 

silt'&'SS'jUs^ 


.  _MaM  bs  aais  by  1 
hs  maA  eat  or  the  ^1 


ortlasiT  aawipapMportt 
ld.eMitoeevorca6e  p4 

Mssi  /AJOB  W.  avm  aadOo^  o£  M^^ 
SallMajgeaattMiMd^to  reecive  — * 


■^^■w.   AH  eabealatlaae  -— 

SZiZitettM meivt oTthe  eahecilptlea.   If  haeh  aasshonan 


x£in^«rt  XXXin «  beaad  ta  eloih.  fa 
jToL  XXXIT.  How  wady.l 


»l««.lte  ooeh  hatt-ysailyjjrta^^jo  TrtJ. J«gl  JJl* 
m..IV.,T.,  aadX.)lBetaBlve.ld.ea«h.  »«*ftoe«ces*iu 
^  to  oafeM«aeBt  vW,  M.  each,  or  poi*4«ai  «d.  Om«  tor 


fast  sarsfraftlhairtrsasBrisiisnttwinhtheTe^ 


Wanted,  works  on  ' _ 

elty."  axchaoge  -  Flint's  D«lry  Faip/ 
London ,"  *  Kvjr's  LiUn  Qiammar,"  ab- 
road, HoniMy  KiM,  K. 

cost  S«s.  Bxehangu  Medical  OoU,  or  offetrs.—Bi.Mase.  ^ 
eoathfteld-Uae,  Great  Hortoa . 

Quantity  of  new  Stooka,  Biea,  and  TapiJ^^ 

woith  thread  aad  lange.  also  Qm»  Threads,  f^chaiit  tesM^ 
glo^^lf  or  Piaalng  ICaehlae.— aanrBan  mmu  Bost .  BiMft-«* 
Bary. 

Wanted, Hand Punohinff  Ibtoblne  tofS^Jj 
hotos  throngh  platM  half-lach  tfilek.  la  oxahaage  far  katf  l«» 

KwibSdM  aad  Boiler  eomplete.--Ai4reas,JAJi>sBuA<i^ 
derleyadge. 

Wanted, 
Ivwy  fbr  b 
Bboayr-Ooi         .     . 

"  The  lAthe,  and  iti  ^aea,"  witti  ■PlsSi? 

lady's  BUf  e  Watch.  M nst  be  a  good  tuaeheeoor.  An0<» 
Taoa.  Oox,  Bagiaaer,  Hargiave, -•«-w^»*— 


anted, SQver  Albert.  ^?m»«W«  H***  ^.Ht^ 
Cor  Inlaying,  lilb.  sssaU  Uoeh  leoey    for  taoUf.  5- 
yM)oi,UBaIlJ,  umeadrpad,  Horasey  alee. 


Ooventiy  Deftance  Trioyole,  ^,^g«°°ggpfc 
It, a  aagaUtoent aM^tee.  "vw  bean  rlddea,  pstfa*»JJ 
epsctToSstAldlto.   Ofllsrs  re5iaestod.-a.  A.,ea»eMr.toa» 
Towcester. 

Wanted,  Taoa  and  Diea,  TOtrott.  JjAy 

ISl  Nee.  BiraueaMncaAJiic  to  date,  70  ZCee.  "  Deiriga  m*^** 
to  teta!;-&  Knur,  Chnrch-etfoet.  Shiitay.  BeaSSusyt* 

Wanted,  Lancaster:s  I^ ,  Mfgitolre  ortg^ 


cmph.t-platestM.   Bactaai, 
SaU^easaad  Osaiera.  ateo  2-jM^ 
Btjusiaas,  17<,  Soathlleld-laae,  6reat 

LeMeritoire  Camera  and  AflDeMqit<w.ewi}»tP^ 
Bxehaagetoraajthlag  aeefal  to  the  5*»^»»*"^^  ' 
PaunAX,Sl,  caaytOB-sti«et.flcypt,  Hartlepool. 

Wanted,  Portable  Plioto.  Aj!paratna.^Pw*  I*^ 
ipleto)ia  exchaaga^-J.. ».  Croes&ah-oCreet.  r- 


(c _  - 

Superior  7iia.  back-seared  lAtl&e,  eongkjfc  ^ 
ehaage  good  bxyela  and  oaah.— P.  Unnaawooa,  BevtfKr- 

One  half  horae-poivur  Horlaontal  Ka^a,  1 K 

Aalshed.  1  la  roagh.    Bxchaage  far  good  Sla.  Slide -ic«,«*^ 
-«ttvu>.  S.  Kesa-stroet,  Waniagtoa. 

Photoffraphle^,  Appax^tna.  -L^StoUK 

OsBom,  Lea.jH»a.d^ 2}^J^!SS!:TSLSSAiSi'^ 


Welghta,  -Ix  iMnttoc  FtaMee,  two  doMa  U—  —s-^^  m^ 
Chemteals,  H  jromOUo  Piatee,  V^^ljPZJSfSt^ 
Focmtlngbolli.Iaslnicaon  Booh.  WaatoCewailaO'** 
iywhccl,  or  «.— W.  Jcoouis,  Toddlagtoa.  lMa*rtWi^ 


BaUway  Fzmotiee  •»AT«aKt,"^^J5*J 

•  nnyar.soflWBtaelPUto  DnwlMsto  •J^^'Jm 
Ptoat,  Ways,  •tot.oas.  Brtdgea.  T^dgefa,  CJ-JJJJj;; 
■rUm*e^.vtthepeeiacatioBa  of  OS^^^SmS^' 
dittanT  Off .•!•  r«oae«ted  la  phatocnahv.  JBe*  BM^^ 
Emr  Sriaa*^,  Oaisfbrd-straO^  iCail^htysva,  l«** 


Aug.  18,  1882. 
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THE  PBODUCTION  OF  LOOPED 
FI6UE£S  BT  GEABS. 

THIS  subject  has  not  apparently  received 
the  attention  which  it  deserves,  owing, 
probably,  to  the  fact  that  it  has  been  chiefly 
advocated  as  a  means  for  what  an  irreverent 
writer  has  called  scratchin;;  patterns.  This 
"  scratching,'*  however,  when  done  by  able 
hands  prodaces  f fEects  which  an  artistic  eye 
never  fails  highly  to  appreciate ;  but  the 
work  is,  nevertheless  very  tedious,  except 
when  done  by  the  aid  of  that  elaborate  and 
ruinously  expensive  device  known  as  Plant's 
Geometno  Chuck,  or  by  some  other  appa- 
ratus which  does  not  need  the  use  of  a  diviaion- 
plate  and  index.  These  latter  e^ppliances 
call  for  an  amount  of  patience  and  resolu- 
tion which  I  candidly  acknowledge  Nature 


and  fro,  or  oscillations  of  the  mandrel-head, 
are  just  so  many,  and  no  more,  as  the  un- 
dulations on  the  edge  of  the  rosette ;  while 
in  the  geometric-rest,  these  oscillationB  are 
multiplied  by  gearing  any  re<^uired  number 
of  times.  The  principle  of  this  rest,  there- 
fore, is  the  same  as  that  of  a  geared  rose- 
engine  lathe ;  and  the  rest  its^  is,  in  all 
respects,  well  suited  to  th^  intended  purpose 
of  cutting  many-looped  figures.  Its  cost  is, 
as  usual,  its  one  drawback,  prohibiting  the 
majority  of  turners  from  using  it.  It  does 
not  appear  that  due  attention  has  been 
given  to  the  multiplication  by  gearing  of  a 
single  simple  movement— only  one  or  two 
amateurs  having  carried  it  out  in  practice. 
Probably  the  rooking  lathe-head  is  the 
best  and  simplest  arrangement  to  work 
with,  and  it  is  easily  fitted  up.  The  lathe- 
head  is  mounted  on  centres,  and  there  is,  very 
generally,  a  web  cast  in  the  bed,  just  in 
front  of  the  mandrel-head,  which  serves  to 
take  the  centre  screw  at  that  part,  and  if 
such  is  not  the  case,  it  is  easy  to  insert  a 
plate  and  secure  it  by  a  couple  of  small 
bolts.  I  need  not,  however,  at  present  enter 
into  details,  as  any  mechanic  will  readily 
find  means  to  make  so  simple  an  alteration 
to  his  lathe.  The  head  and  mandrel  being 
thus  capable  of  a  to-and-fro  or  rocHug 
motion,  the  next  consideration  is  how  to 
produce  it.    We  can  put  an  eccentric  disc 


loop  itself  again  and  again  during  a  large 
number  of  revolutions  of  the  mandrel  before 
returning  into  itself.  Thus  the  most  ex- 
quisite lo  >ped  figures  are  producible  by  ike 
simplest  means.  Then,  again,  an  ordmaiy 
rose-engine  template,  or  rosette  cannot 
readily  be  cut  with  very  deep  waves,  there- 
fore the  undulations  are  generally  rather 
shallow ;  but  a  geared  disc,  arranged  for  alow 
motion,  readily  produces  such  a  design  as  that 
given  below.  To  cut  a  rosette  of  such  form 
to  work  without  gears  would  be  a  costly 
matter.  The  same  rosette  served  for  the 
inside  part  of  the  pattern.  The  second  de- 
sign is  also  cut  in  an  equally  simple  way-- 
the  pattern  plate  being,  I  think,  a  plain 
eccentric  disc,  or  a  square  one— I  forget 
which  —  but  the  many  undulations  are 
merely  the  result  of  the  gearin^^.  I  have  no 
good  block  now  in  my  possession  of  looped 
figures,  although  I  have  some  prints  of  siich, 
showing  work  that  would  be  taken  for  that 
produced  by  the  geometric  chuck.* 

Now,  this  kind  of  lathe  merely  needs  a 
second  mandrel  to  carry  the  ditscs  or  rosettes. 
It  may  be  behind  where  the  back-gear  is 
usually  fitted,  or  in  front,  or  above,  out  so 
placed  as  to  admit  of  change -wheek  on  a 
radial  arm,  as  in  a  self-acting  lathe.  The 
second  mandrel  may  be  earned  on  centres 
or  in  collars.  Some  Idnd  of  fixed  bradiet 
fitted  to  the  bed  will  carry  a  rubber  or 


omitted  to  bestow  upon  me.  To  start  and 
stop  a  lathe  some  hundreds  of  times ;  to  tax 
the  eyes  and  memory  by  ceaseless  peering 
into  a  division-plate  and  remembenng  the 
right  number  of  holes  to  be  passed  by,  is 
"  a  caution."  Hence,  I  suspect,  originated 
the  geometric  and  other  geared  chucks,  and 
also  the  rose-engine,  to  say  not^off  of  the 
geometric  slide-rest,  rose-cutter,  and  similar 
appliances.  Tbe  self-adjusti^g  index,  of 
wjuch  one  or  two  modifications  have  ap- 
peared, only  partially  meets  the  difficulty 
alluded  to.  The  object  of  the  present  paper  is 
to  call  attention  to  the  gear-wheel  appliances, 
by  which  a  repetition  of  form  may  be  pro- 
duced ;  or  a  repetition  of  some  given  motion 
(as  that  of  a  sliding- plate),  which,  combined 
with  rotary  motion,  results  in  the  production 
of  waved  or  looped  figures.  In  tke  geome- 
tric chuck,  whidi  is  undoubtedly  the  most 
perfect  of  such  appliances,  the  figure  is  the 
result  of  multiplied  circular,  or  cydoidal, 
or  epicydoidal  motion,  complicated  by  the 
eccentricity  of  certain  ad  j  ustable  slides ;  while 
tbe  oval  or  ellipse  chuck  and  rose-cutter 
depend  for  their  actigii'-upon  the  motion  of 
a  8liding-plat^'^-''"^^,en  number  of  times 
during  r  cation  of  the  mandrel. 

The  rose  and  geometric-rest  carry 

pattern-^  acting  upon  the  mandrel  in 

the  first  ai     on  the  tool  in  the  second.    But 
in  the  former,  the  number  of  movements  to 
vol..  XXXV^VO.  908. 


upon  the  mandrel  with  a  hoop  on  it,  and 
carry  an  eccentric  rod  to  some  fixed  point 
behmd  the  lathe,  to  the  wall  for  instance, 
which  was  the  fundamental  arrangement  of 
the  ornamental  lathe  of  the  late  ]£.  Taylor. 
Or  we  may  put  on  the  mandrel  an  eccentric 
disc  without  any  hoop,  and  let  it  act  against 
a  fixed  rubber  as  the  mandrel  revolves.  Or 
we  may  go  a  step  further,  and  instead  of  a 
simple  eccentric  disc,  we  .may  put  on  the 
mandrel  what  is  known  as  a  rosette,  t.e.,  a 
pattern  plate  of  waved  outline,  or  a  square 
plate,  or  any  other.  Placing  a  fixed  tool  in 
the  slide-rest,  faced  round  to  the  work,  or 
placing  a  paper- holding  chuck  on  the  man- 
drel, and  a  pencil  in  the  slide-rest,  we 
shall  find  ourselves  in  possession  of  an 
apparatus  by  which  to  copy  the  rosette ;  but 
thus  far  we  can  do  little  more.  We  can 
make  the  design  large  or  small,  and  by 
certain  adjustments  of  the  parts  we  can 
somewhat  modify  the  pattern;  but  we 
cannot  make  a  rosette  of  four  waves,  pro- 
duce a  design  of  five  or  six  or  more,  nor  can 
we  thereby  produce  complex-looped  figures. 
But  if,  as  in  the  geometric  rest,  we  contrive 
to  introduce  change-wheels  between  the 
rosette  and  mandrel,  we  are  at  once  in  pos- 
session of  means  for  the  multiplication  to 
any  extent  of  the  oscillations  of  the  lathe- 
head  ;  and,  by  giving  a  suitable  ratio  to  the 
gears,  we  can  cause  a  line  to  travel  on  and 


rubbers  to  act  on  the  rosette.  An  amateur 
can  turn  a  disc  at  all  events,  and  set  it 
eccentrically  on  its  mandrel,  or  fit  a  cog- 
wheel ;  but  he  will  not  cut  a  good  rosette, 
such  as  those  ordinarily  used.  And  there  is 
really  no  part  of  this  contrivance  that 
ought  to  be  beyond  his  i>owers,  if  he  can  use 
fairly  the  turmng  tool  and  file.  I  do  not, 
however,  propose  to  go  into  these  details  of 
construction  m  this  first  paper,  but  merely  tj 
call  renewed  attention  to  the  capabilities  of  a 
lathe  of  this  Idnd.  Nor  do  I  wish  to  suggest 
specially  this  simple  and  effective  mode  of 
working  surface  patterns.  I  merely  point  to 
it  as  devoid  of  the  labour  and  tediousness  of 
eccentric  work,  and  I  certainly  think  it 
vastly  superior  in  its  results.  .  Indeed, 
nothing  but  the  geometric  chuck  can  excel 
it  in  this  respect.  But  I  would  also  suggest 
the  arrangement  as  a  means  for  producing 
solid  forms.  The  motion  is  very  slow  ;  it  i^ 
of  necessity  of  this  character,  owing  to  the 
jar  that  would  otherwise  take  place  at  the 
close  of  each  oscillation,  these  oscillatious 
being  f argreater '  ^nge  than  those  of  a  rose- 
engine.  1&8W'  Iowa  revolving  cutter— 
a  horizontal  ^  *  stance,  driven  at  speed 
— to  cut  or  .ock  of  the  same  form  as 
that  of  ^  ...ane  of  the  pattern,  much  in 
the  w/^    chat  the    Blanchard  or  copyiog- 

*  I  will  lend  these  for  iaspection. 
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lathMdd^  iti'worir:    O!*,  again,  aa  onfKbe^  lootoad  figores;  and  wlicareas  a  rose-eDgine 


of  nitatHlMMMii^  vuaj'b^  tramd  'on  l^^smfaoe 
of  a-lflook;  and^e'iret^saMr  and  other  toolg 
may^ttt^benaed^to'cat  themBterial  But 
I  knowof  ttO'oUiftr  pi^n  by  ^hiob  snbh  ont^ 
lineiooiddt>o'irtf1And^<}aiokIy drawn.  I<3an 
say,  flaweyer,  tlilit^tb%M»  wben  pondlled 
(w^kikiB*eatkl^-  emat  ^tim  catling tbem), 
Budott  wttotSh/aiiiAtftiffOM  in*  outlbi^oi'xnBtiiio- 
tum-fitt  ftf^elMBid-drawing;  bMame  all  the 
loopmand'oarreir  anaooiarate. 

uXriity}  proliabiyflttilre  Htb  lose.'ongino^ 
tanumt&ai  bis'oicn'niftofaine  irfll  iaUow  tbo 
lowltai  to  bfrshghbd  on'theb  ansvornaed 
in  CQi^iBatloiir^o  >aB  to  enable  more -com- 
plex^ iq;aiw  to*  be  iBt^  Biit  so^oairi^OBe 
of  tbe^present  faMbe^-^^oid  tbey oanbeiued 
in  OQttbhtetitai^bjraddihg  other  rubbers, 
and  fftewiaein  oMiitDietion  witUlher  eooesw 
trio  eim&k  on  ihb^man^rei.  Bat  the  ooefift 
that  ^t^B  diteB,4Mit«oinpared  with  roeettos. 
Oae«oan  be  •  ttmiad,  the'  otfato.  mvst*  be 
desimed,  drawn,'  and*  ranm  (or:  cait),'  and 
illed*n|^  with^  th^^tliiQBtr  aoonraoy^-one  of 
the  9KMt  difltodi'bperalanw,  and,,  oonae- 
qnenttyv  moair'eoilly.  Ai  to^  the  rsMilta, 
thej'tttw  nQit*t^  hb  oompsred,  the>oottipiexity 
and  l>eaatgr  of  'ihoacr  pi^odaeed  t  by  geating 
bein»  imwrnamMf  wiperior. 

IlB«enew  TelrViton  abtextenRmaliyto 
nndmntBud  why  the  plte  .adrooatedof  "pro- 
dnomf  many  16opedr  patterns  l^  st^rthig 
witii  what  may  be  called  a  sin^le-loopea 
diBO,  has  not  been  practically  earned  out  by 
lathe-makers.  It  is  meefc.  interesting  to 
watch  the  graduaktowiaMMatol^-a  design 
thns  producedk':.wliiMte  by 'BMAiMshiMUL, 

Mid?/ ftislipil,  Ithfaik,  leg^iafltoprai 

rerolulkjiiPiiiitlMi?,  and  14  revol^Jsui  vi 

the  12MiMii    Bssmd  and  roond  tha 

drel  _^ 

▼eiy  jiBiiiBHslment  of  bewildering  loupS' 

till  abiimk  it  aseets,  when  least  eneebid^ 

andypttbaiv^m  complex  and  beanttfolps^ 

tern,  v  'Sto*«aa  deepen  it,  if  yon  like,  fov 

the  tdal('w41i  new  start  again,  andzetraoa 

its  old'^pplk  withont  posmbility  of  emb*- 

Keepingi  tte'SOHB^  disc,   bnt   altolBB*  ii»  ►osdinary  one  of  60y 

eooentricttfv  yfv^it  rindlar  resnits  I  bvMto 

windings  aaruaJTMS  d<^  nt  thapsHa 
•r  tool  the  juuiilli  liii  of  tfcaiwiisi  am? 
aU  the  hills  beaoMPdiAsy  an*  vimmfaa. 
There  is  not  one^phwi'iii  iiswpiBainui,  so 
simple,  or  so  easy  to  iiisBipulsIri ;  but  for 
really  best  work  the  gears  should  be  cut, 
and  all  well  fitted,  and  the  pattern  cut  by  a 
fine  drill  driven  by  the  overhead.  The  revolu- 
tion of  the  msndra  should  be  byik  tangent- 
screw  driven  by  winehhandle,  or  by  ask>w* 
motion*  pulley  oo  the  crsik-ttw..  The 
small'  block  wUc&  I  must*  fsin  leave 
to  the'  engraver  to  co]fTy;  is  the  res^  of  a 
aimpltf  square  roaette  geared  as  befdie,and- 
I  aend  it  merely  ,t<>  show  what  uneoqieoted 
residtS  occur  in  this  mode  of  tradng  patterns.' 
I  am  well  awaie  of  the  faet  thAtpattsMu, 
even  at  best,  are  not  eqnid  to  solidrQarfhig, 
being  etie^y  used  on  drsi^;hf  saMsr, .  and 
boxetf  and  stands  of  vaDOUs  artidea.^  Stffl, 
they  are  extensively  worksd  by  the  eooentrie 
andothte  chucks  and  catter8,'and'forma 
act  nnimportaat  put  of  legitfanalsr  laiha 
work,  l^ey  shoiw  be*  dmtiiy^  oat,  and 
rather  deepbp',  in  order  to  give  the  besi 
respite,  and  nof^mBrety^soraksliad.  Ttitu 
l>eauty  depends;  iit  fact,  on  a  great  meaaDie 
•on  the  lights  and  shadows  of  the  delioate 
tracery.    Hence,  a  printed  blook 'gives,  bht 


wifl  cost,  perhaps,  at  least,  £dO~and  gene* 
rally  is  priced  at  four  times  that  figure— a 
good  laihe  for  geared  apparatus  might  be 
made  for  £20,  capable  of  ftir  finer  work. 

______^^  J.I* 


convex  lens.    TUus^savrnMBBce,  suppose 

that  the  focal  lengglt«t<  tlfe-nwn  i  lens  is 

u-x  xu     1.      1    1-  u      1  ■  gftfa.,  it  will  beil  ■■  Bfpi—  qi'-iin,,  and 

bnt  tiie  hue  looks  hopdessMMbi  > ^0  length  of  tllMiMsafrliiKb•^'ai,    But 

J         t  ^^  V     su^-.-      1  ^  ^^  exam^jsififlMi^  r.haa»*nfBiuu  of 

above,  the  leaiigWioiMswtiiesDope^  that  is, 
titt  distance  fitmriMmmmmmm,  laB»'^at:>^which 
ti»-image  wilUe^AteBoduXfladte  be  only 
Mn.,  so  that  avuaiBiaaBBa*iid*ttBa  length 
will  bear  at  leastOMdasprafBaBeiiare  as  an 


designs.  I  thiidi  there  is  no  oouparison 
between  rose-work  and  that  produeed  by 
an  eccentric  chudc,.6ven  by  tiiat  of  Ibbetaon  ; 
but  if  gearing  is  airanged  as  .well,  a  very 
simpto  rosette  of  the  usual  kind,  ^riil'  produce 
work  Of  exquisite  delicat^^  and  bSanty,  and 
instead  of  sevend  rosettee  being  required, 
two  o^three  and  one  eccentric  disc,  quite 
plain  on  the  edge,  will  affindmeans  for  pro- 
d^^g  endless  oomUnatiiotts  of  waved  and 


A   GBaWH-COASS  AGHSOKATZa 

Aptafture. 

F 'now  remains  <to  inquire  what  amount  of 
aperture  an  instrument  of  ffiven  length 
wiU  Dear.  Of  course,  this  will  &pend  upon 
the  exactness  of  the  coneotion  of  Uie  vanous 
aberrations.  Now,  if ,  as  in  the  first  number, 
we  sappose  red  and  Hue'  rays  to  emerge,  not* 
parallel,  but  to  be  .brou^^  to  the  same 
point,  on «  the  principal  axis  for  direct 
ref oactive,  or  on  the  secondary  for  oblique, 
since  there  is  no  secondary,  spectrum'  the 
proposed  method  would  eeem  to  be  peferable 
and  more  exact  as  far  as  chromatic  aberra- 
tion is  concerned.  MoreovOT,  I  have  oaI- 
cnlated  a  combination  in  which  the  i^ericsl 
abberration  is  reduced  to  somethmg  less 
than  the  two  thoutendth  part  of  that  of  the 
<:onvex  lens  alone,  which  1  believe  is  a  more* 
exact  correction  than  has  been  obtained  by 
the  other  method;  so  that  we  may  fairly 
assume  that  the  ratio  of  the  f^Mrtnre  to  the 
focal  length  of  the  convex  glass  may  be 
made  at  least  as  great,  if  not  greater,  than 
when  fiint  glass  is  used. 

Most  likely  the  proportion  used  by  Mr. 
Wray  is,  upon  the  whole,  the  best  for  (passes 
in  contact,  that  is  an  inch  of  aperture  to 
about  15in.  length  of  telescope,  or,  as  it 
may  be  shown,  to  6}in.  focal  length  of 
lens.    Thus^"' 


44  or  45in. 
is  the  length  of  an  orilRwy  tW>i.  instrument, 
so  that  uie  aperture  which  the  proposed 
instrument  will  bear,  for  a  given  length,  is 
greater  than  that  of  the  ouier  in  the  pro- 
portion of  4  to  3,  or  more. 

Focal  Length  of  Inatmment. 

In  ordinary  cases,  where  the  convex  and 
concave  Rlasses  are  in  contact,  the  focal 
langtbisidentieaL with  the  aotaal  length; 
bail  twfaea  they  areaeparated;  it  is  far  otfaier- 
^»i  aettnl  length  is  the  distance 
bctweeii  the 'image  imd  the  convex  lens, 
whieh}  iS'  quite*  a  distinct  thkig  from  the 
Ibosi  Isngch  of  the  equivalent  lens.  The 
iMd  lengikof  the  telescope,  Ifind  to  be; 
hrthe  ease  of  the  eonUnatioB  above  men- 
tioned,. 501^^,  wiiereaa  the  ha^gijk  of<  tiie 
insttayaiatis^only  44. 

Btaapttttlatlon. 

We  may'nowsecapitulate  the  advantages 
whidi  may  be  siqyposed  to  be  attached  to 
thistmethod  d  construction.  The  foOowing 
three  appear  to  be  the  principal  ones:— 
1.  THkre  is  no  secondary  speotoum.  2..  Hie 
Umthnnent  will  admit  of  a  larger  apertore 
than  one  of  the  usual*  ooBstruotion'  of  the 


same  lehgth,  in  the  proportion  of  4  to^S. 

S.  tt  has  greater  power,  in  proportiony.  10  to 

9.  N6w,  one  would  really  like  to  know  what 

a  poor  idea  of  the  appearance  ofTweU-cutitUeinis  to  counterbalance  these  advantages 


to  such  anextent  as  to  make  it advieabla to 
use  the  old  method.  Perhaps,  it  will  be  said, 
that  the  practical  difficulties  of  construction 
will  Ibe  great.  But  this  only  comes  to  say* 
ing  that,  to  produce  a  first-class  instrument  ^ 
a  nnt-rate  artist  will  be  needed.  Of  course, 
he  will,  just  as  with  any  other  m^od. 
Each  will,  doubtless,  have  its  own  diffi-^ 
ctdties,  which  will  require  an  amount  of 
care  and  skill  which  cmly  the  best  makers 


are  able  or  willing  to  bestow.    Thsi  gcest 
exBotness  is  necessary  immaAiiagifae  cnzm 
of'  the  lenses,  I  have  quite  satisfied  mysdf ; 
for,  having  examined  carefully  a  multitods 
of'oombmations,  I  find  that  a  very  imall 
variation  in  the  curves  affects  the  sphedol 
aberration  to  an  extent  tiiat  was  whdly  qb- 
expected,  rendering  thereby  great  attoktioo 
to  the  work  necessary.    For  this  reaa<m«  I 
h»ve    not   added   to   the  list   of  adTsn- 
tages  "  a  considerable  reduction  in  price;" 
fbr  tinmgh  I   stili  suppose  tiuit  V  tb» 
method  proposed,  more  optical  assiftnui 
may   be   okmned  for  the  money,  it  idl 
not  be  to  the  eaotent  that  might  at  ibst  u^ 
have  been  expected.     One  first-dass  t8le>^ 
aoape  may,  on  account  of  the  mode  of  ooo- 
stmction,  be  cheaper  than  another  whiokis 
msdS' differently — ^just  as  an  Amerieandoek 
made  by  machinery  may  be  cheaper,  sad 
perhaps  also  better,  than  an  English  hsni- 
made  one.    But,  as  a  general  rule,  whaterv 
requifes  a  first-rate  artificer,  will  alimp 
command,  more  or  less,  a  high  prfce.    AV 
thing  %f  teal  excellence  can  heftn^uied  ckeady. 
Excellence  is  what  I  hope  for,  rather  tku 
cheapness. 

As  to  the  mechanical  diffioultiea  of  coa- 
struotion,  the  two  methods  have  this  in 
common :  that  the  curves  ought  to  be  ez^ 
tremely  exact ;  and,  perhaps,  this  is  theooly 
necestary  difficulty  attacmng  to  the  utusi 
meUiod.  But  in  the  proposed,  there  will  be 
an  additionid  thing  which  requires  care— 
namely,  that  the  xijf$tmi^mmtlm$  of  the  lensei 
should  be  attfvaaaissiyiteHfpmgr  distance 

be  so 
ibis 

bj 
oidinary^  uHapIt 
^  likai^.4iito 
%   buiriat'  "" 
OTaida*br*i 
_  Mi^a 

eaBh4iti<Ma  uBiottneeHtertnbeoC:^ 
lengtArtegsffv^haaSiihe  te^i 
Tfea^cost  of     iililjintM»*< 


apart, 

difficult^rtoui 
may  bnt  adi 
«*  FJUJSuV 


Hia 


oMteiwiBttiaftph^] 
insBsaaattr  for;  liy  spdotogg  ailUr 
nidtoMf  ae'to  Iha  asttfiig  of  ilai  iii—s 
oorresS^  aie    srasiMb.   lis. the   eaommi^ 

6iin.,  t^MpB*B»  ol-tlle  1  isswiiai  ie  if  aad 
that  of  tfae^osaasHW'd;  thiia  la;  tire  tvp 
transmitted  hj  tin  'formeacw— id  cover  aa 
area  of  3in.  diameter*  in  the  second.  If, 
instead  of  the  latter,  we  were  to  substitute 
one  of  4in.,  we  should  add  but  very  little  to 
the  ei^ense,  and,  as  it  will  be  eaaily  aee% 
be  even  less  liable  to  error  of  centring  tksa 
when  the  two  are  in  contact. 

But,  perhaps^  aagood  a  way -would;  be  to 
take  a  concsrve  no  laiger  than  it  ia  wnated, 
i.fw,  din.,  andfixthembothinacoiiMa^oeU 
6]^.iong»  and  4in^  at  one  end  aad  Sin*  at 
the  other.  Thia  would  render  leaa  fanus 
neoessaiy  in  the  main  tube^  and  weaid, 
perhaps,  be  the  -  cheapest^  Thia  is  Mc 
Laneaster'a  idea*  W.  Qi 

(2b  i 


ISACnCAl  yOTEBIW  FLUMJUIU- 
ZXZEL* 

By  P.  J.  Davas,  H.M.AHP.,  Aa 


rdfaeethig  the  attention  of  my  iiaiksito 
tfais'Sttbjeot^  I  avatones  istaodaeiBgtleB 
to- one  of  the  most  iatenadBg  aad  aiilal 
braaohia  of  theplamMagiradey  withoal  » 
poHUoel  knowledM*  of  wUeh,  na  ifiwmkm 
BbealdeonsldwhhiiBdtf  eatkUd^oketaakedtf 
afiret^ulisei  wmtaieii,  iaasmath-as  I  eo— iiwit 
tobe  the  meet  difSealt  braaeh  of  the  tnd»t9 
ezeoate.  lakooooeldtf  thatitiatbebiililMS 
worii  vdiea  properly  done,  beosnie  the  jfifal%  1* 
to  epe^.are  ooalesesat.    It  if  a  oomaoa  la* 


pfeaaon  amoagst  auuiy  in  the  trads,  thas  Iti^ 
Dnraing  is  qoiie  a  new  art;  this,  havefvc^  hm- 


mokUbmBummt  Sem^    ABi 
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error,  m  it  is  ooiifiider»bly  older-tliAiiiagenerAUy 
Biropoeed.  This  inTentioii,  indeed,  lik«  manjr 
others,  baa  been  doomed  to  share  the  nanal  fate, 
mad  has  many  olaiinanta  for  ita  originaHty,  the 
common  id«»a  being  that  it  waa  inyentod  hj 
CSouat  de  Biohmont,  of  France,  who,  it  is 
reported,  instraoted  one  Luke  Herbert  (a 
patent  agent  of  the  tisM),  to  patent  the  sjslem 
m  Eitt^d,  the  patent  bearing  the  date  of  1838, 
thoogn  Bfcatiatios  prore  that  tibe  method  was 
mneh  ptaoUaed  in  £ngland  far  anterior  to  that 
date.  This  only  goes  to  prove  that  we  cannot 
depend  upon  dates  in  the  case  of  many  most 
uwfol  inventions  connected  with  the  plomybiDff 
trade — ^for  example,  ventilation,  traps,  Sec.  It 
ia  often  extremely  difficult  to  arrive  at  the  real 
origin  of  many  inventions.  We  read,  for  in- 
staAoe,  of  amch  things  as  reaping-machinea  being 
need  on  the  plains  of  Rhoetia,  a-d.  70,  or  1812 
yean  ago,  and  at  least  1600  years  anterior  to 
the  «Ute  of  onr  first  patents. 

H'ow,  rinoe  this  art  of  lead-  bnmin^r  waa  known, 
as  we  are  aware,  at  leaet  forty  years  age,  and 
much  talked  abont,  why  is  it,  we  may  leaeon- 
gStlty  adc,  that  this  valuable  invention  is  so  little 
knowft,  and  only  practised  by  the.leadinic  mem- 
bers of  the  trade?    The   answer  is,  that  the 
maohioe,  as  also  the  beUows  necessary  for  th^ 
^woric,  has  not  been  perfected  till  within  this  last 
year   or   so,  and  fnrther,  aonnd  instraotion, 
in  connection  with  experiments,  theoretioal  and 
practical,  is  much  wanted  from  the  hands  of  the 
practical  workman;  for  it  is  folly  to  expect 
eonnd  and  practical  instruction  from  the  hfmds 
of  an  ansniled  teacher.    Such  there  are  to  be 
found  scribbling  away,  professing  to  teach  the 
whole  of  the  scienoe  and  art  of  lead-burning. 
The  teachings  of  these  men  only  tend  to  impede 
progress.    They  follow  in  the  old  rut,  which 
requires  new  metal  to  pave  the  way.    lliey  tell 
a  tale  about  the  old  square-box  machine,  and 
recommend  zinc  cuttings.    I  may  here  remark 
that  there  is  more  difference  between  this  and 
the  modem  machine  than  there  is  between  an 
old4a8hioned  brick  barrel  and  a  good  glared 
pipe-drain.    The  old  square  machine  ia  clumsy, 
and  totally  unfit  for  general  work  about  a  build- 
ing; whilst  the  modem  one  is  h^ndy,  good 
wrakingy  and  not  unsightihr.     Then,  again, 
theee  is  another  reason.    We  have  not  many 
gobd    plumbers     proficient     in    the    art    of 
bad-burning,    who   are   willing  to   work   in 
the   building  trade,    no    matter    how    large 
the    firm     may     be.      Hie    few     that     can 
bum    (I    apeak    ef    my    own    bomers)    are 
ohnmisal  works  man,^andthmr  are  ef  so  selfish 
a  tnm  of  mind  that  if  a  Isd  or  skanger  aaka 
their  advioa  respecting  theart,  th^  are  unwill- 
ing to  give  any  information— I aimpose  for  the 
simple' reason  that  th^  think  n  a  direct  and 
intelligent  answer  he  *given  that  tiie  knowledge 
will  hmioelorth  and  for  ever  be  imported  from 
them,  and  tiiat  this  ia  all  tl^  will  ever  be  aUe 
to  learn.    Booh  men  ^ould  diaappenr  from  t&e 
company  of  their  oo^workars,  far  they  can  do 
better  wilfaaattkanL   This  apaadinciss  or  un- 
willingaess  to  impart  knowledoa  is  one  of  the 
greatest  mistakes  in  the  world,  and  altogether 
a  wronff  feeling,  based  i^km  a  wrong  principle, 
which  I  will  endeavour  to  overthrow,  for  expe- 
rience teaches  me  that  the  more  a  man  knows, 
the  more  he  can  learn,  and  the  more  willing  he 
is  to  impart  that  knowledge,  by  the  very  im- 
parting of  which  he  improvea  himself,  thereby 
becoming  more  valuable  to  himself,  to  society, 
sad  to  the  world  at  large.    It  ahouldbe  known 
that  lam  thai^fol  to  be  able  to  eay  that  I  have 
«ot  aahed  any  man  one  soHtavy  qusation  re- 
^e  trade  during  theae  last  aixyeara  of 
nga,ead  that  that  which  I  reveal  is 
own  wcfk,  not  that  of  my  workmen  or 
I.    I  should,  before  doafatg  this  preamble, 
that  I  have,  during  ifae-tmrty  years  of  my 
"     mstirltl 
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IfiHAIX  next  give  tables  of  c&naa  oonqpnted 
by  Barlow's  mles.  The  confound  foona  ia 
aMomed  to  be  1,000,  and  the  flint  oanDea.iiiiari- 
able  foriUl  valuea  of  Che  ccoim  index. 
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'64 


474*4 
480-8 
6071 
088*6 


886*6 
400* 
413*8 
4S»'6 


4S5-4  4264* 

440*  4400* 

464*6  4646* 

469*2  I  46M* 


848-^' 
866(4 

867*2 
879* 


8t86-^ 

8564< 

3672* 

vso- 


8S1,'3 
368^ 

8766 


a 


2Ber'7  1  «a^)^ 

8004*9  93  299*03 


S&87'2 
2814-8 
2801*4 
2468*6 


To  illustrate  the  use  of  these  tables,  we  will 
take  the  example  previously  computed,  viz., 
indices:  1*51  and  1  62,  and  dispersive  ratio  = 
0*6.  By  reference  to  the  table,  we  find  lor 
d  =  0*6,  that  the  flint  may  be  dther  piano  or 
double-  concave.  Taking  it  aa  of  the  iat£Br  form, 
we  find  10  a  aidtable  ratio  for  the  curves.  Ttem 
at  the  bottom  part  of  theoolnmn  headed  q  «  10* 
S  e>  *6,  and  in  a  Une  wl^  the  flint  index  valae 
-62,  we  have  454*6  and  4540*  the  radii  nquired. 
Next,  in  the  same  column,  to  the  part  corre- 
sponding to  the  crown  -value  '51,  and  in  a  line 
with  the  flint  value  -62,  we  find  864*6  and  463*1 
as  the  requisite  orowa  mdii.  These  numbea 
agree  with  the  zeaults  we  have  previously  found 
by  calculation 

The  next  short  table  ia  givea  f  or  the  ^urpoae 
of  comparing  Barlow's  rdes  with  fiaisohel'a. 
I  have  taken  a  fixed  value  for  the  ratio  of  the 
fiint  curves,  and  the  inner  surfaces  are  generally 
adapted  for  marginal  contact.  These  nnmbeaa 
aerre  for  one  value  1*5  of  the  crown  index  only. 


i 

1 

68 
•60 
42 
•64 

O.-G. 

wiTB  SoiiBLs  QamcAVK  Flxvt. 

1 

tkown  ennrei.' 

o 

g=43  =  -70 

q=4^^76 

'50 

286* 
277*9 
270*4 
266* 

316*6 
326*8 
386*8 
8464 

259*4 
262*6 
8439 
240* 

2«1*3 
.247*5 
266*4 
469*8 

•61 

68 
•60 
62 
"64 

294*9 
267*9 
280*9 
273*6 

317*8 
8261 
886^ 
8i7*l 

«68*2 

«2*e 

263*1 

ai9-i 

2421 
«47-7 
266^ 
161*1 

-62 

•C6 

•eo 
*e2 

•64 

■806-9 
•208  4 

laoe 

2834 

818-3 
8269 
886*3     , 
3469 

2801 
873* 

^2as1     ' 

266*4 

A42JS 
248!2 
(266*9 
4tt*6 

•53 

*68 
SO 

*sa 

JUS- 
3M>* 

aoai 

.2949 

318* 

OBsm 

B86'7 
8448 

291*6      ' 
288*9      « 
^78*6 
MBTJ 

242*8 
286^ 

aii3 

Flpct  CoawEs. 

*56 
60 
•62 
64 

310T 
321*4 

342*8 

t2«28 
1286*7 

1371-2 

2417 
260* 
8B6*3 
266*6 

966*8 
1000* 
1088-2 
1066*6 

JBaclow's  BBlea  are  nseinl  far  finds^  what 
kind  of  erown  lena  is  aaitahle  rto  'eaasbino  with  a 
given  fiint ;  .the  xeverae  feeoasa  mgfriiaa  a  dif- 
ferent method.  Of  ooBcaa  faith  4iM  aid  af  ithe 
tables,  aaeaaaalieaa  be  ahtaiaed  jiiat  aaaasily 
aa  the  other ;  bat  nsingoaly  the  Mmiiia  given 
in  the  aynoptioal  table,  the  ratto  of  ilsatcadii, 
or^tfaeof  9,  cannot  be  ohtaiaad  dweetiy  <aom 
the  valne  of  p.  The  taUea,  hoiaavar,  abow 
witUn  what  limita  the  ralaaof  f  «uat  lie^  in 
order  that  the  inner. ouewea  auiy  praaerve  a  defi- 
nitoxalation  ;  and  we  nan  aaaume  a  tatfo  wtjoh 
enemaybaiMstain  will  gfvsagsaatardqplb  to 
the  iaaar  argatii« 


Ownmeneieg  idth  Hie  Imrttt  vdaa  al  the 
flispersive  ratio,  it  wil  he  aeeat'dMHtaia^Don- 
dition  of  things  requires  a  baekaMNWiPieurCaee: 
larone  nal  aolow,  thia  aniii^afi  niay  ^fkm§; 
atill,  iacreaalng,  it  becnmaa  ;«0Nsa«#,-  and^b^gin* 
nittg  with  a  ^ahb  lof  -!•  -to  *l  Jar  a  valne  of 
1  B  0*6,  thia  number  m^  be  diminlahai  aa  )  ia 
inoBaased,  nnlil  a  ratio  of  &iir4^t0't  SMiybe 
taken  M  aaitsUe  Jor  tiie  hi^beat /vahM  Of  4. 

Thaae  aofroxiaBate  gnides  to  the  feopisite 
fona  «f  «r«int  leaa  cm  esa J  be  WfSiabto 
when  ihe  erown  is  nearlr  ^lai-oonveXfT^v  haa 
ita  baekauzfaee  Slightly  flatter  than  the  dront 
one.  The  gmieral  problem  of  matching  two 
lenaea  mnairnadba  a&^<aaim|dar  formnmthan 
thatof  Batlew:  tfda ia aoppUed^ Ooddingtoa, 
whoee  method  we  now  prtMaedteinveatigaie. 

There  ia  an  esMntial  difference  in  the  methods 
of  aaamat^^  ^ahaantksi  wl  opted  hf  ^theae 
theorista  which  at  the  outaet it maf  how-to 
explain.  Thesphiriaal  amor  ef ^afaaaaMiybe 
considered  ia  two  >  waya<-£Mt,  MaiionffitutUmU^ 
and,  aseeai^i  aa  hter§l   ehsiaatiaan. 

Thefoaas  of  a  ray,  nearly eajaddent  with  the 
axkls^t^atakenteUia  otaadardyofattfcom  which 
we  eatimate  aberration.  Aa  the  ray  laUs^  nearer 
to  the  margin  of  the  leBa,  ita  inleiseelion  with 
the  axiaiaia  front  of  the  axial  iocal  point';  the 
difference  between  thete-fooi  ia  the  longitudins* 
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diflo  alto  carries  at  its  centre  a  oone  projecting 
upwards  and  entering  the  month  of  the  pipe 
leading  to  the  bnmer.  The  gas  enters  the 
botfcom  of  the  ooUapeible  veseel  from  which  it  can 
iflsoe  into  the  casing  through  the  hole  or  bolei 
in  the  disc,  and  from  the  casing  it  passes  to  the 
bmners.  According  as  the  pressure  of  the  gas 
is  greater  or  lees  the  collapsible  yesiel  becomes 
moie  or  less  distended  so  that  the  cone  on  its 
disc  throttles  more  or  less  the  passage  leading  to 
the  burners. 

The  sectional  figure  annexed  shows  the 
general  construotioa  of  the  bnmer.  A  is  the 
gas  chamber  connected  direct  to  the  supply,  and 
rifling  from  it  are  the  three  concentric  rings  of 
tubes  B.  Surrounding  the  outermost  ring  is  a 
casing  0  fixed  to  the  chamber  A,  but  haTini? 
around  its  lower  part  a  number  of  slots  through 
which  the  air  enters  freely.  The  second  ring  of 
tubes  is  surrounded  at  their  upper  parts  only  by 
another  casing  N  which  termmates  at  the  top  of 
the  tubes  in  a  notched  air  deflector.  A  third 
casing  T  serres  as  a  gallery  to  support  the 
chiflsney  and  to  admit  a  further  supply  of  air  for 
cooling  che  glass,  AnotchedairdefieotorE  is  car- 
ried on  a  central  item  and  is  fixed  a  short  distance 
above  the  tops  of  the  inner  ring  of  tubes.  The 
tubes  are  so  graduated  in  size  that  the  inner 
gire  the  shorttJt  flames,  the  object  being  to 
Insure  the  termination  of  all  the  flames  at  about 
the  same  leveL    The  idr  entering  through  the 


openings  in  the  lower  part  of  oattng  0  ^passes 
between  the  tubes  of  the  Bsveral  rings  and  rises 
up  in  amore  orlessuniformly  distributedmanner, 
as  does  also  that  entering  the  lower  endsof  Uie 
casfaig  N  and  being  caused  by  th*  BSTcral  notched 
deflectors  to  impioge  in  diyided  streams  upon 
the  ignited  gas  jets  issuing  from  the  tubes,  pro- 
duces an  intenaelT  luminous  flame.  All  the 
metal  parts  of  the  oumer  are  in  solid  connection 
with  each  other,  so  aa  to  pre?ent  the  injurious 
overheating  of  certain  piffts,  by  causing  the 
heat  to  be  more  or  lass  umfonniy  distributed  by 
perfect  conduction,  which  heat  is  then  in  great 


measure  taken  up  by  the  entering  air,  thraeby 
also  increasing  the  luminosiij  of  uie  flame.  In 
oonsequence  cl  the  good  conduction  of  the  heat 
from  all  parts  of  the  burner,  the  use  <rfporeelaln 
or  steatite  for  the  mouths  of  the  burners  can  be 
dispensed  with,  but  the  central  deflector  E  is  by 
preference  made  of  porcelain  in  order  to  act  aa  a 
reflecting  surface  for  the  light.  The  heat  oon- 
duoting  powers  of  the  metal  gas  tubes  B  and  the 
oompanmrely  large  issue  orifloes  effectually 
prevent  the  deposit  of  solid  carbon  within  the 
tubes,  and  aa  the  air  becomes  heated  by  contact 
with  the  external  surfaces  of  these,  an  upward 
draught  is  produced  whereby  a  comparatively 
abort  glass  chioiney  is  rendered  applicable. 


PERBT8  METHOD  07  BISTSIBUT- 
TRQ  ELECTBICAL  EVEBGT, 

A  KETHOD  of  distributing  electrical  energy 
has,  together  with  the  apparatus  necessary 
for  carrying  it  out,  been  recently  patented  l^ 
Mr.  John  Irerry,  uie  professor  of  mechanicid 
engineering  at  the  Ilnsbury  College  of  the  Oity 
and  Gkiilds  Institute.  In  any  scheme  for  dis- 
tributing electrical  energy,  it  is  of  the  flrst 
ianportanee  to  so  arrange  the  wires,  &c.,  that 
any  oonsnmer  may  use  the  current  for  the 
purpose  of  illumination,  or  for  motive  power, 
just  aa  he  pleases,  without  being  interfered  with 
in  any  way  by  the  fact  that  other  consumers 
have  turned  off  their  lights  or  turned  on  thdr 
machines.  Various  methods  have  been  suggested 
for  effecting  the  constant  and  unvarving  dis- 
tribution ol  electricity ;  but  the  method  preferred 
by  Prof.  Perry  coniists  in  combining  with  the 
dynamo-maohuie,  one  or  more  magneto-electric 
maohifies  or  other  form  of  eleotrioal  machine  or 
battery  which  will  produce  in  adrouit  an  electro- 
motiye  force  which  is  constant  and  independent 
of  any  other  electromotive  forces  in  Uie  same 
dronit.    First :  When  the  consumers*  wires  are 


of  each  dynamo  machine  ought  to  be  such  that 
the  dectromotive  force  created  in  it  by  its 
motion  ought  to  be  proportional  to  the  current 
circulating  in  the  coUs  A  its  field-magnets.  In 
scientific  mnffuage  the  intensity  of  tiie  magnetic 
field  in  which  the  armature  rotates  ought  to  be 
proportional  to  the  magnetising  current.  It  is 
eviaent  that  one  large  cfynamo-machine  is.  re- 
ferable to  two  or  more  smaller  ones  in  such  a 
and  it  will  be  belter  to  employ  larger 


arranged  in  parallel  arc,  it  is  usual  to  employ  a 
*'  series  "  dynamo,  and  in  that  case  is  introduced 
Into  the  auun  dronit  a  magneto-electric  machine 


or  battery  produdng  a  constant  electromotive 
f oroe  equal  to  the  electromotive  force  which 
on£r^^  ^  ^^^^  between  the  supply  cable  of  any 
oonsumer  and  the  return  cable  or  earth.  The 
dynasio-machlnes  ought  to  get  constant  speeds, 
being  driven  by  engines  with  good  governors, 
and  these  speeds  ought  to  be  vriiat  have  been 
termed  the  critical  speeds.    That  is,  the  speed 


field-magnets  than  are  usual  in  dynamo- 
machines  ;  but  to  use  the  dynamo-machines  at 
present  in  use  will  not  introduce  much  dis- 
crepancy from  the  conditiona  required.  As  an 
example,  if  there  is  only  one  dynamo-machine, 
and  it  the  resistance  of  the  msin  cable,  return 
cable,  and  machines,  in  fact  of  that  part  of 
the  total  circuit  which  is  supposed  to  be  con- 
stant be,  let  us  suppose,  8  ohms,  then  we  find 
that  the  dynamo-machine  ought  to  be  run  at 
such  a  speed  that  the  electromotive  force  in  volts 
produced  in  its  moving  parts  is  three  times  the 
current  In  ampdres  which  flows  through  the 
fleld-magnets;  consequently,  this  speM  can 
readily  be  found  by  experiment.  Suppose  the 
constant  electromotive  force  of  the  magneto- 
machine  to  be  60  volts ;  its  resistance^  O'S  ohm, 
and  the  resistance  of  the  dynamo- machine  and 
of  the  other  uncbanglTig  parts  of  the  drcuit  2*7 
ohms,  and  suppose  thai  the  speed  ia  that  at 
which  the  deotoomotive  force  produced  by  the 
rotating  armature  of  the  dynamo  ia  8  times 
the  current.  Kow  let  there  be  a  consumer's 
resistance  of  2  dmis,  the  total  resistance  ia  6 
ohms.  Evidently  the  dectromotive  force  pro* 
duced  in  the  dynamo  ia  76  vdts.  and  the  total 
dectromotive  moe  in  the  drouit  is,  therefore, 
126  volts,  and,  aa  the  total  resistance  is  6  ohms, 
the  current  is  26  ampdres,  giving  an  deotro* 
motive  force  of  60  vdta  between  the  ends  of  the 
consumers*  part  of  the  drouit  Kow  if  the 
consumers*  resistance  increases  to,  say,  12  ohms 
hj  some  of  the  consumers  ceasing  to  use  their 
circuits,  there  is  an  instantaneous  alteration  of 
the  dectromotive  force  produoed  in  the  dynamo 
to  12}  vdts  or  624  volts  in  the  whole  drouit,  and 
621  divided  by  15  gives  4  l-6th  ampires ;  and 
this  means  4  l-6th  multiplied  by  12  or  60  volts 
aa  before  between  the  end  of  the  consumers* 
part  of  the  drcuit.  Instead  of  using  the 
dynamo-machine  of  the  ordinary  type,  that 
is  with  its  field-magnets  forming  part  of  the 
main  drouit,  it  Is  sometimes  used  in  Uie  form 
where  the  fidd-magnets  act  aa  a  ahunt.  When 
using  a  dynamo-maddne  of  the  ahunted  field- 
magnet  type,  it  is  preferred  to  place  the 
magneto-machine  or  other  source  of  constant 
electromotive  force  in  a  part  of  the  ditmit 
which  is  quite  outside  the  macbine ;  that  is  in 
the  main  drooit,  so  that  the  current  passing 
through  it  is  tbat  which  goes  to  the  supply 
caUe.  The  speed  may  be  determined,  wbloh 
will  produce  the  desired  result,  fiecond:  So 
far,  we  have  considered  the  lamps  or  madiines 
which  are  supplied  with  deotrid^  to  be  '*in 
paralld  arc**;  when,  however,  tne  lamps  or 
machines  to  which  electrid^  is  given  are  **  in 
series,'*— that  is  when  the  same  current  is  to  go 
through  them  alL  what  we  effect  is  that  tbey 
shall  all  recdve  the  same  current  of  eleotridty, 
bowever  the  resistance  of  one  or  more  of  them 
may  vary.  This  is  attained  by  uslog,  instead 
of  an  ordinary  *' series**  dynamo-decteio 
machine— one  or  more  djrnamo- machines  con* 
Itrueted  so  tbat  their  ildd-magnets  are  a  shunt 
between  their  brushes,  or  the  binding  screws 
connected  with  their  brudies,  combined  with 
one  or  more  magneto  electric  machines  or  some 
other  form  of  dectrical  macbine  or  battery 
which  will  produce  an  independent  dectromotive 
force.  For  simpUdiy,  take  the  case  of  one 
dynamo-machine  and  one  magneto-macbine. 
I^t  the  shunt  part  of  the  dynamo  be  called  li, 
whether  it  contains  merdy  the  wire  of  its  own 
magnets,  or  has  the  magneto-machine  inserted 
in  it.  Let  the  part  of  the  dynamo  which  con- 
tains the  wire  of  the  revolving  armature  be 
called  A,  and  let  us  be  able  to  insert  a  magnetO'- 
maohine  in  this  portion  of  the  drcuit  If  we 
please.  Kow  the  two  ends  of  A  and  the  two 
ends  of  li  are  the  same,  and  these  may  be 
called  the  binding  screws  of  the  machine.  If 
these  binding  screws  are  joined  to  the  two  ends 
of  any  external  wire  or  cable  or  system  of  lamps 
in  series,  whidi  we  may  call  the  external 
circuit  being  really  the  part  of  the  whde  drouit 
which  is  external  to  the  machine,  then  if  we 
introduce  a  magneto-deotrio  machine  in  the 
part  A  or  in  the  part  M,  or  if  we  have  a 


magneto-machine  in  A  and  another  In  M  we 
can,  by  giving  a  certain  constant  roeed  to  the 
machine,  deliver  a  constant  current  of  electridiy 
through  the  external  drouit,  however  the 
resistance  of  that  drouit  may  varv.  The 
constant  current  we  find  to  be  that  which  the 
magneto-machine  or  machines  would  produce 
in  a  drouit  whose  total  resistance  is  equal  to  the 
resbtance  ef  A.  Thus  if  a  magneto-madiine 
or  other  constant  source  of  electromotive  force 
producing  a  constant  electromotive  force  of  ItO 
vdts  is  inserted  in  A,  and  if  Its  internal 
resistance  is  0*3  ohm,  and  if  another  magnate- 
machine  whose  constant  dectromotive  force  ia 
160  vdts  and  internal  resistance  is  2  ohms  be 
inserted  in  H,  and  if  the  resistance  of  the 
revdvfaig-  part  of  the  dynamo  (from  bnuh  to 
brush  if  it  were  w<nking  in  the  ordinary  mj) 
be  0*6  obm,  then  when  joined  up  to  an  external 
circuit  in  the  manner  described,  and  ma  at 
constant  speed,  the  current  in  the  external 
circuit  will  be  the  sum  of  100  and  160  divided 
by  the  sum  of  0*6  and  0*3,  or  326  ampdrci,  or 
else  it  will  be  the  difference  of  10.0  and  160 
divided  by  the  sum  of  0*6  and  0*3,  or  76  amperes ; 
the  latter  case  being  one  in  which  tl^  magneto- 
machines  oppose  each  othera'  actions.  But  ia 
dther  case  tne  current  In  the  external  drouit 
will  not  alter  although  lis  resistance  be  altered. 
The  constant  speed  at  whidi  the  Dynamo- 
machine  diould  be  run  may  be  determmed  by 
experiment  and  calculation.  The  speed  should 
be  such  that  the  dectromotive  force  produoed 
in  the  armature  by  rotation  is  equal  to  the* 
current  in  li  which  indudes  the  fidd-magaeta 
multiplied  into  the  sum  of  the  resistances  of  A 
and  of  M.  It  is  posdble  by  running  even  an. 
ordinary  Gramme  machine  at  loww  speeds  than 
usud  to  get  the  dectromotive  force  produced  in 
the  armature  to  be  proportional  to  the  current 
in  the  ildd-magnets.  As  to  the  distribution  of 
dectrical  power  to  persons  who  consume  it  in 
paralld  arc,  and  distoibutionof  electrical  puwer 
to  lamps  or  machines  which  are  joined  up  in 
series  in  one  drcuit,  the  dynamo-machine  must 
be  run  si  a  constant  speed.  Suppose  it  is  found 
by  calculation  that  it  is  necessanr  to  run  a 
dynamo-machine  at  tuoh  a  speed  that  the 
electromotive  force  in  volts  produced  in  the 
revolving  armature  is  equal  to  the  ampdrc  s  of 
current  passing  in  the  field-masnets  multiplied 
into  2  ohms.  Hake  an  expemnent  letting  a 
current  of  20  ampdres  pass  through  your  fidd- 
magnets,  and  let  them  be  disconnected  from 
the  armature  drouit.  Bevdve  your  armature  at 
a  speed  of,  say,  200  revolutions  per  minute,  and 
let  us  suppose  thatjou  find  tnat  an  electro- 
motive force  of- 100  volts  is  produced  by  the 
rotation.  If  the  madiine  is  a  suitable  one  for 
your  purpose,  so  that  the  propcrtionali^^  of 
electromotive  force  to  the  product  of  fleld- 
maffnet  current  and  number  of  revdutions 
holos,  then  the  constant  speed  required  is  1 
multiplied  by  200  and  by  20,  and  divided  by 
100,  or  80  revdutions  per  minute.  In  tne 
process  of  electroplating,  we  have  exactly  the 
same  conditions  aa  there  are  in  the  distribution 
of  dectrical  power  when  the  consumers*  con- 
nections are  in  paralld  arc;  Uiat  is,  in  an 
electroplating  bath  there  ought  to  be  mafntdned 
a  constant  difference  of  electrical  potentials 
between  the  two  sides  of  the  bath  however  few 
or  many  objects  may  be  undergoing  the  electro- 
plating process.  Instead,  therefore,  <rf  employ^ 
log  a  single  dynamo-maddne,  which  is  the 
common  pUn  at  present.  Prof.  Perry  employs 
in  the  drouit  one  or  more  oragneto  dectnc  or 
other  electrical  madiines  or  batteries,  which 
will  produce  a  constant  independent  dectro- 
motive force,  aa  well  as  one  or  more  dynamo- 
machines.  In  the  process  of  chargiog  acoumu* 
lators  the  current  that  should  pass  thnragh  eaoh 
cell  depends  on  the  rise  and  weight  of  the 
accumulator,  but  not  at  all  on  the  number  of 
accumulators  to  be  charged.  When  it  isdeaired 
to  vary  at  will  the  number  of  accumulators  to 
be  diarged,  we  arrange  them  partly  in  series 
and  partly  in  paralld  drcuit,  and  use  dther  the 
first  or  second  system  of  supplying  constant 
electric  energy  to  eadi  accumiOator.  With  the 
first  arrangement,  when  it  is  desired  to  increase 
or  diminish  the  number  of  accumulators 
charging,  we  increase  or  diminish  tiie  number 
in  paralld  circuit,  leaving  the  totd  number  la 
series  unaltered.  On  the  otber  hand,  when  the 
second  arrangement  for  supplying  constant 
electric  energy  to  each  accumulator  is  employed, 
and  It  is  desired  to  increase  or  ^^imfaub  the 
number  of  charging,  we  increase  or  dinin^'* 
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Beyer  bad  ceased,  and  probably  never  would,  to 
banker  after  BpeoiBcs.    From  time  to  time  lome 
drug  waa  elevated  b^  its  undeniably  remedial 
effects  into  this  position,  and  their  hopes  were 
fluttered  that  they  possesaed  one.    The  idea  was 
most  gratafnl.    In  the  first  place,  what  a  saving  of 
labour,  thought,  and  trouble ;  nor  was  there  any- 
thing in  that  feeling  of  which  they  need  to  be 
aehamed :  for  with  many  spedfles  to  lean  on,  their 
bvee  would  be  sufficiently  arduous.    Then,  again, 
thciy  all  felt,  though  perhaps  they  might  try  to 
hide  it  from  themBelyee,  the  uncertainly  of  medi- 
cine.   How  delightful  to  know  that,  to  the  credit 
of  timir  own  reputation,  and  to  the  adyantagaof 
their  patients,  they  had  for  at  least  one  disease  a 
remedy  that  could  not  fail.    They  might,  howevf  r, 
depend  upon  it,  that  to  those  who  httbourad  such 
a  wish,  and  indulged  in  contemplating  the  possi- 
bility of   its    fulfilment,  the  danger  was   great 
of  enroneou^  believing  that  they  had  achieved 
the  result.    Ilie  danger  was  still  greater  tiiat  they 
vrould  come  to  look  at  many  drugs  in  the  light  of 
qua«i«speeific8,  and  so  relax  watchfulness   over 
tteir  effects.    Dr.  Wade  went  on  to.adduce  further 
iUuatrations  of  past  errors  and  to  condenm  the 
widespread  prevalenoe  of  the  practice  of  unduly 
Yubofdiaftting  the  physiological  basis  of  treatment 
to  the  rtstoitttive  basis,  and  concluded  by  urging 
the  duty  of  untiring  obeervation.    They  were  told 
that  to  the  few  on^  was  it  given  to  extend  the 
landmarks  of  sdence,  or  toredsim  the  waste  lands 
of  ignorance ;  but  to  each  one  was  given  the  power 
to  cultivate  and  utilise  those  whidi  had  been  re- 
elatmed.    To  each  one  it  was  given  to  make  the 
practice  of  medicine  more  rational,  more  common 
sense,  and  therefore  more  trtily  scientific,  to  render 
more  rare  in  the  future  such  dark  Uots  as  they 
had  regretfully  recognised  in  the  past. 


VECSST  AI)7£VCES  HT  FEOTO- 

&BAPHY.-V.* 

By  Capt.  AsHXT,  B.E.,  F.B;S. 

DB.  YOQEL  has  recently  introdueed  a  new  kind 
of  emuliion,  which  is  a  sort  of  mongrel  be- 
tween collodion  aLd  gelatine  emulsion.  It  is  made 
with  aoetic  acid,  gelatine,  pyroiylin,  and  bromide 
of  silver ;  but  I  will  not  eeata  pkite  to-night  with 
it,  as  the  Bmell  of  acetic  acid  is  very'  strong.  It  Is 
a  very  good  emulsion,  very  dean,  and  very  fairly 
rapid.  I  pass  on  from  this,  merely  saying  tiiat 
plates  are  more  readily  coated  than  by  gelatine 
emulsion,  but  less  so  than' With  collodion  emulsioo. 

But  we  come  now  to  a  decided  >advanee  in 
photography,  and  that  is  the  doing  away  with 
glasses  a  support  for  the  emulsion.  Anvbody  who 
has  travelled,  and  had  to  make  mountain  ascents, 
will  know  perfectly  well  that,  glass  is  a  serious 
drawbackto  the  mountaineer;  be  wotild  do  any< 
thing  to  save  himself  the  infliotion  of  taking  twelve 
whole  pUtes  up  to  the  top  of  Mount  Blanc,  ilj 
friend,  Mr.  Warnerke,  who  is  generally  to  the 
fore  in  all  matters  of  photography,  was  to  the  fore 
in  doing  away  with  glais  for  carrying  collodion 
films,  and  is  now  to  the  fore  in  doing  away  with 
glass  for  gelatine  films.  He  has  perfected  a  arocess 
by  which  the  photograph  is  taken  on  paper  instead 
of  on  glass,  and  he  has  kindly  brought  me  here 
some  illustrations  to  show  the  method  pursued. 

First  of  all,  he  has  a  sensitive  tissue,  which'  can 
be  made  of  any  length.  I  do  not  know  whether  he 
has  made  it  a  mile  long,  but  certainly  a  gseat 
many  yards,  and  it  can  be  rolled  on  a  roller,  and 
exposed  in  the  dork  slide.  By  simply  tomlDg 
another  roller,  a  fresh  surface  is  brought  into  rtht 
plane  of  the  focussing- screen.  The  sensitive  tiisue 
IS  developed  in  the  ordinary  way  with  alkaline 
development.  Here  we  have  it  in  the  developed 
stale.  Hie  film  can  be  either  stripped  off,  or  else 
tsansfened  to  glass.  In  the  latter  ease,  we  ceme 
to  another  point,  which  is  a  distinct  advance  in 
photography.  Ur.  Wamtrke  has  f oud  thali  wlien 
you  develop  a  gelatine  plate  with  alkaline  ideve^p- 
aent,  that  is  to  say,  with  pyrogaUio  aeUI  smd 
ammonia,  the  pasts  which  have-  been  asled  sipon 
1^  light,  and  whioh  have  been  developed,  beeome 
inaolttble  in  hot  water.  He  thus  is  aUoy  4ffter 
dawelopment.  instead  of  using  <the  hypesul[iiite 
baft  to  fix  the  print,  to  transler  it  to  glass,  tend 
wash  away  with  hot  water  the  parts  of  the  film 
which  have  not  been  acted  upon  by  light,  smd  he 
gets  a  transparency.  It  should  be  r»otteed  that, 
to  do  this,  it  is  neoessary  that  tiie  back  euriace  of 
the  gelatine  film  abookL  be  expoeed  to  tho  water, 
aadn  carbon  printing,  and  this  is  seoaredrby  trans- 
fer to  glass.  Mr.  Wamerke  is  not  satisfied  with 
doing  away  with  glass  for  the  camera,  but  he  does 
•firay  with  glass  for  printing;  aad^in  order  to 
aeoompUsh  this,  he  re-transfere  the  nsfative  ^m 
the  glass  to  a  sheet  of '^gelatine.  I  may  aay  that 
the  glass  is  freshly  ooUodionieed,  which  enables  the 
film  to  strip  off  readily.  Aat  advantegeof  theee  tfilm 
negatives  IS,  that  yon  oan  print  from  either  iide, 

*  QpadsMsd  from  a  series  of  Osator  I«est«ires  deUfeied 
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eachone  yielding  sharpprints,  whichisadesideratum 
when  usmg  the  single  transfer  carbon  prooen,  and 
other  such  processes  where  revezeed  negatives  are 
required.  I  think  that  Mr.  Warnerke  lias  really 
made  a  very  great  advance  by  enabling  us  to  do 
away  with  glass. 

In  the  matter  of  gelatine  films,  we  have  Professor 
Stebbing's^  which  are  really  workablc'The  gelatine 
emulsion  is  apparentiy  flowed  on  an  insoluble 
gelatine  film  on  glass,  which  is  then  stripped. 
They  are  developed  by  pladng  them  on  glass,  ^e 
next  point  I  am  going  to  touch  Upon  is  the  en- 
largement of  negatives.  Now,  the  question  arises, 
how  areyourgoing  to  get  an  enlarged  negsttve? 
Of  couree  you  will  at  once  say  *^  get  a  transpacemy 
by  contact  and  then  enlarge  it  in  the  best  way 
yen  can.*'  The  best  way  you  can  is,  of  course, 
to  do  it  Toy  perfectly  indeed;  but,  unfortn- 
nately,  by  the  wet  prooees,  an  enlugement  is 
very  often  sadly  defective.  The  best  vray  whmh 
I  know  of  getting  an  enlargement  of  a  negative,  is 
one  which  was  toousht  forward  a  few  years  ago 
by  Mr.  Valentine  Blanchard,  and  it  is  this.  He 
takes  the  original  negative  which,  he  ^wishes  to 
enlarge,  and  places  it  in  an  enlarghig'^Mmera. 
He  then  takes  a  transparency  of  the  ^aaact  siae 
which  he  wants  his  negative  to  be.  Ha^asatt  takes 
a  piece  of  oommon  albumenised  paper,  and  priats 
that  transparency  upon  it,  and  by  this  means  get  a 
very  soft  and  beautiful  negative.  If  you  have  a 
hard  negative  it  is  almost  impossible  to.-get  a  soft 
transparency  by  the  wet  plate  prooe8B,'tet  ^by  this 
artificaof  **  printing  out^'  yourtruHspaisacv,  and 
using  that  as  a  negative,  yon  oet  a  dssidedfy  soft 
paper  negative,  if  you  trace  the  reaaanof  this,  it 
is  as  follows: -When  the  albumeirfeed  paper  is 
acted  upon  by  light,  we  know  it  blackens  immedi- 
ately, and,  of  course,  light  acts  less  violentiy  on 
the  ujKlemeath  portions  where  it  has  been  black- 
ened. Thus,  in  printing  from  a  transparency,  the 
most  transparent  porti^  first  blaeken,  then  the 
next  most  transparent  part  blackens,  before  the 
first  blackened  part  beoomee  too  intense,  and  so 
on.  So  you  see,  by  the  shielding  of  the  film  'by 
the  blackening  action,  jou  areaue  to  get  aaoCt- 
.ness  which  you  otherwise  would  not  get.  I  have 
here  such'  a  negative,  which  X  prspared  seWDral 
years  agO|  bv  which  you  see  we  get  soma  <Vf  ithis 
softness.  Mr.  Blanonard,  I  am  sorry  to  say,  has 
oone  back  from  histoid  love,  and  reoommeada  now 
that  you  should -«iB»a  gelatine  plateiastead  of  the 
albumenised  paper.  A  gektme  plate  ia  a  very 
good  thing,  but  I  think  the^  albumsnSsed  paper 
negative  beats  it  whenryon  have  to  enlarge  irom  a 
•rerysmall  negative  toaverykrge  one.  I  think 
Ihagnun  of  theiM^er,  too,  is  aa.  in^vovement  in 
iaegephotogrsphs,  and  you,  get  no  ^ain  in  a 
gelatine  negative.  .  I  will  next  ehow  you<kow  to 
obtain  a  naperoiegative  by  the  ordinary  lantern. 
I  will  make  an  enlarged  negative  from  a  trans- 
parency tdcen  from  one  of mr  S^ptian  negatives, 
developing  it  before  you.  This  is  ordinary  paper, 
tow^h^h-aoouplsof  wathea  of  biaialie  of  potas- 
sium were  given,  and  whioh,  when  dried,  was 
fioated  on  silvernitrate.  Hdf  a  minute's  ecpo- 
sureto  the  light  coming  through  the  transparency 
will  be  sufficient.  I  shall  use  the  developer,  which 
I  recommended  to  your  notice  some  time  ago,  the 
ferrous-dtro-oxaUte.  [The  negative  was  de- 
veloped and  shown  to  the  audience.]  We  new 
come  to  another  great  advantage  of  the  gelatine 
process,  whiidi  is  that  by  it  you  csaa  get  sbft  timas- 
pareaeies.  I  am  .aware  that  it  is  said  there,  is 
a  t^rtain-  amount  of  bhmifig  in  gelantine  trans- 
parencies, but  I<am  not  prepared  to  ssy  that  is 
necessary ;  in  fact,  I  should  say  it  ought  not  to  be 
the  case,  as  I  think  I  shall  be  able  to  show  you  in 
the  next  lecture.  Therefore,  if  you  have  a  hard 
Bsegative  by  the  common  process,  it  is  always  pos- 
iAiIe,  by  the  gelatine  process,  to  get  a  soft  nega- 
tive'fbom  a  gelatine  transpurenoy,  in  which  case 
you  caa^  substitute  for  the  paper,  such  as  I  used 
jnst  now,'a*gelatine  plate,  or  a  ooilodionplatei  or 
a  wet  plate,  'Whichever  you  prefer.  The  main 
point  to  aim  at  la.  getting  enlarged  negatives  is  to 
get  thin  delicate  jranspMeaikis,  with  every  atom 
of  detail  present  in  them.  ^lf*''you  get  that  you 
can  always  g^t  a  decant  onla^fsd  negative  from 
them.  If  the  dalail  is  blocked «»  yao  wlU  not  do 
so,  unless  you  nee  a  yeper  psiMlng.pMOSss,  such 
as  I  ikowed  yon,  witn  the  '" 
negative. 

After  these  preliminary  remarks,  I  propose  to 
show  you  one  of  the  new  applications  of  the  gela- 
tine emulsioa  process,  and  that  is  the  development 
of  a  sprint  on  paper  coated  with  gelalino*liromide. 
The  peper  is  prepared  by  coiMing  ordinary  paper 
with  gelatino-biomide  (of  the  most  sensitive  tnnd 
if  you  like).  Saeh  paper  oao  then  ibe  espesed  to 
the  image  farmed  by  an  ordaoary  magi»'laiiteni ; 
by  that  means  yea  eaa  get  an  ealaffged  print, 
The  lantern  before  you  is  a  triple-wiek  oil  lamp« 
and  I  think  you  will  be  able  to  see  that  I  shall 
get  a  very  good  iirlnt  lirdeed'firom  the  negative, 
which  is  at  present  placed  in  front  of  the  con- 
deneer. 


reason  why  the  tone  is  black  .is  that  chloride  of 
silver,  when  developed,  is  developed  ia  two  sIiIbs, 
in  ajied  or  ruddy  state,  and  also  in  a  green  state, 
and  when  you  put  red  and  gnen  together  jtiie 
result  is  not  far  from  btaok,  Ithmkyouwill  see, 
when  this  is  developed,  that  we  shall  have  the 
ruddy  state  first.  I  naeltha  fesBBUS-citro-oxalate. 
It  will  not  bear  the  ferrous  oxalate  at  first, 
although  it  joay.  be  brought  oat  more  qaifUy  with 
k  I9ow,  if  I  turned  upthe  Qigkti  yov^  wodU'eee 
itin  the'pkifcy  state;* as  ifegoeaon  4hci  pinky  ^te 
l^vee  place  to  the  green,  aad'the^twoitog^her 
make  up  the  blaok,  aad  yosiirill  see  aflsnrarda 
thatthisblaeki»ofaiaostbeautifBllMe.  Lwimt 
particulady  toieallattentioiHoHkiakeavtifaL'kiaek 
tone  it  has.  On  the  table  thereetia  someiplates 
prepared^with  gelattno-ohleride  dailho(w4ha  Mme 
Gaektene. 
We  may  (thns  ^  say  that  *an 


paper 


made  when,  byaa  ordiaaiy  Hi^is  butari 
good  negative,  yon  -oan*g«iiaufnieot< 
paper  psmt  by  developBMmt.   FeWUps  i 


loe  4kas4lieen 
wiftha 
^nhtged 
«isy-win 
not  have  that  luatee- whioh  taUMaseaiaed  ipttnts 
have,  butitis  a>aatter  of  taiia  sAmiher  yoiliika 
that  glass  ornoL 

I  have  now  to  oUude  to  Mrf-V^Tmtrkfi^s^fitmt- 
tinn  again  Ha-has  found  thai  be  is  abl^toaiix: 
with  £is  gelatine  tmulRicu  i^aktannpf  iaatt«,nBd 
pou  will^ei  onae  pwMira  tho  viUiio  oi  tbi^.  VTliLii 
yon  wash'aspgy  the  uuoiltorod  bmrniile  of  shivbr 
that  is  not  asied  utk)ix  bj  derul&piri^iLt,  yoa^got 
silver  left«  behind,  plus  tho  oolouxui^  lu^tA^iaim' 
bodisdinlt.  I  have  a^devaloped-pnat  eoaiuaing 
eoloaring  matter,  and  to  save  thsal  ha^e  piaoed 
it  on  a  tsaaaf er  papsr.  ^Bhe  sa^gantaa  d  n^slja  n  A 
•withalkaliae  •pyrogallie.taeidiaiMl  was plaaea  in 
aoataot  with  geiatiiMSBd  .papsi^  leaieted  inasiftUe 
'by  chroma  aluin.  I  •propose'  to  wash  asisy<ittia 
soluble  gelatine  aoatamiag*  «he  beoaside  ofi-tflver 
and  the  pigment,  to  show  fwhal  a  power  ttatftdie- 
oovery  piMcs  hs  ous-haada.  Itfiist  plaea  •ib  inihot 
water,  and  as  soon  as  it  ban  SBaked  a  littltf  ttha 
outside  papee  OB  which  Stha»dae«kiped>WiU»|Mel 
off,  Jsavaag  tha  gelatine  film  e»<what  wamaw^all 
the  traaefer  paper.  •  The  8BbH>^  is  tone  edPMr. 
Eaglaad's  statue  snbjeots,>of  whiah  he  vraa^ilxnd 
enough  togivaaM  tho  asgative.  r8tsip|nag>  igray 
the  paperieu' which  thsr  print  waa  developed^  the 
picture  nemaias  en  the  'tranrfer  paper,  aadli  we 
have  the  iaMHse  waitfaig  to  bo'fresd  ls«B.>the 


solublO'  asaMerl  The  pmt  before  yon  was  iaii  en 
in  my  laboratory  with  the  electric  light ;  aad  had 
a  very  abort  expoflire.  ShaioldUe  matter^  now 
gradually  > washiag  amey,  >and  the  whitea  «are 
gradually  ooafthig  out,  and  we  get  a>  pictafe  iB  tha 
eoloar  of  aliaarine.  You43aagetalmoBta>y  vseiety 
of  ook>ur ;  but  it  is  not  averr  eoleur-  tiie  o|ie<itor 
can  use,  because  acme  woald  dsahroy  the  eeaeHsve- 


For  my  own  part,  I  prefer  gdatiao-chloride 
paper,  as  it  gives  a  very  blaok  imege  which  beats 
the  bromide  ant  of  the  field  altogether.     The 


ness ol the  gelataao-bcomide,bttt'moat  oetowBi  he 
can  ase.    I  con  '  hardly  thank  ..Mr.  Weraetke 
enough  for  the  trouble  he  hM  tiiken  in  illo 
this  part  of  my  leoture  for«ie.    Hchae  fi 
me  with  jpiotnrea  showiag  a  Taiiety  of  tiata,- iroea 
end  photogn 


sepia  end  photographic  parple  to 


anyaolour. 


This  I  may  elaim  aaagvsat  advance  in  pheto- 
'   I  hope 


graphic  printing, 
public  wulhave  ' 


and   r  hope,  before  .long, « the 
the  advaatageiof  thia  inveBlion, 
which  at  present  they  have  not. 


ATBIAIi  waS'  made  recently  on  the  Atlanta 
and  Charlotte  Bailway,  m  America,  t>f  a 
new  pUm  for  enabling  a  railway  oar  in  motidB  to 
communieate  bv  telegraph  with  the  etations^n  the 
line.  It  is  the  invention  of  Captain  C.  W. 
Williams,  tl^S.  A.,  and  coasists  of  a  telegraph  liiie 
laid  along  the  track  but  interned  at  f»Hiaent 
intervals,  and  the  ends  of  the  break  brought  tu'key 
blocks  mounted  Upon  the  eleepsrs'or  '*croes  tfes.^' 
The  key  blocks  carry  two  metisl  rollers,  to  which 
the  ends  of  the  line  ere  connected,  and  when  these 
Toilers  are  depitssed  they  interrupt  the  circuit  of 
the  line.  When  in  their  nor^nal  position  the  cir- 
cuit of  the  line  is  complete.  The  bottom  ol  the 
special  car,  whioh  is  selected  is  a  telegraph  ciBoe, 
baa  a  projecting  shoe  covered  with  two  metal  strips 
or  b4rs  which,  as  the  car  nasses  aloog  the  line, 
make  coiftact  with  the  rollers  and  depress  them, 
thusintermpting  the  circuit  at  that  point,  and 
thereby  threwmg  the  telegraphic  apperttus  of  the 
car  into  the  oiromt  at  that  pomt.  This  is  eflteeted 
by  havbg  the  apparatus  ooimeoted  up  between  the 
two  strips.  These  are  made  of  sufficSent  length  to 
keep  the  car  always  in  circuit  Itith  the  Kne  1^  the 
rapidly  suceeding  key  blocks  and  rollers.  .  The 
current  enters  the  car  throagh  one  roller  and  strip, 
aad  after  passing  through  the  telegraph  instru- 
ment on  board  returns  Jfo  the  line  through  the 
other  strip  «nd  roUer.  The  adtantages  of  this 
system  may  be  oonsiderabfe  in  oeitain  AmeHsan 
districts,  or  in  case  of  accident.  It  enables  a 
station-master  to  clear  the  position  of  a  tridn  on 
the  way;  or  two  trains  to  inform  eadi  other  of 
their  whereabouts.  The  establishment  of  kuch  »^ 
system  would,  however,  enUil  considerable  ^x«' 
in  this  country,  owing  to  difficulties  of  b^ 
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hi  tU  ivlftl  At  JLUnte  MM  :2<(^  :r4rdiof  tMok  wtre 
iia^MI  %6  Hm  t|MMrit«t;  tU  In^  blooktbdnf 
IWM  «f«^  4MI.    ilCiwmn  w«rt  rto«tT«d  in  the 


in  MOtkM,  Um  b)gbMt  ipMd 


BiiecnUVlTT  AND  STAPOBATIOir. 

^Mf  ciMMnoBXy  WU«T«d  that  «Tapor« 

ti  «i  MkpovlMit  toiuroe  of  atmcMnherio 

IMiiktBe  farthw  Inquiry  deiirahle, 

^  «f  1^  Jtthn  HopUBS  UniTinity, 

l«li^«i|wrUn«Btad  t&na:— 


•TapoimtlnR  diih  WMiupported 
«ik  n  wflrt  tWMM  hvBf  by  •uk  thraadi,  ana  oon- 
«itk  OS*  pair  of  qnadrants  of  a  aensitiTe 
n  ilnj|iwilM»  tha  othar  pair  being  oon- 
•aifciw^  aaitk  To  ptaTcnt  elaotiW  diitnrbanoa, 
lib*  viMk  Mpaialoa'wM  inoloMd  in  a  metallio 
aM^  ia  wbMi  wara  optBiagt  to  faoilitata  atapora- 
Uta  a«i  obMrvatte.  Waiir,  aloohol,  a  iolation 
m^  and  othar  hquidt  were  triad, 
•oma  diiooirarad  loaroee  of 
aa  poaiibla»  and  oorreotion  on 
ilot  dattaeUoMobtainad  with  the  evaporating 
^>  Ika  ditecttoni  of  tha  alaetromatar  were 
0  01, 


MaD— ##.,  lor  water,  leM  than 
tudfiMiaily  lHitbanO<K)6ofaI>aniaU*BoeU.  The 
alpaot  Iha  «liaifa»  too»for  tha  tame  liquid  was  eome- 
ttMaMadifaijmnatiBMBMgativa.  Sopponngthe 
Mbcttona  really  daa  to  araporation,  llr.  Freeman, 
app^iac  tktHi  to  thaaaea  of  atmoephario  eleotridty, 
Mfwa  thai  thaqaantityof  water  required  to  produce 
a  aMa  taeh  of  U^fealng  it  mr  muoh  greater 
•Ma^act«al«aaiiti|yavar  found  in  athunder- 


lal  aaantity 

•Ma  afovd  aaaaUy  givai  not  one  but 
U  it  he  Md  Oi^  Qie  ok>nd  oolleeta 
r  piodaaed  by  avapocation  of  sK»re  water 
EinilMlLthMiiMal  by  a  eakuUtion  (by 
iha  ai«aMsr)  aTtka  total  avaporatioB  fkom  the 
aMA'a  evflaea  and  tbm  tmiMuLt  lightning,  ha 
liftBitii  t^lobawmir^alar^dieglbnted  OTer 
*a  aatlh'e  aaiAMe.  aai  aeeiag  evaiy  flash  within 
It  fciMiltiei»  w<o«n  aaiA  aea,  on  an  aTeraga,  only 
Mialhayaar  (e— lai^  all  ala^ridty  tobe  dia- 
raparatiQB  it  at  a^oet,  Mr. 
^ink^  a  Tuy  Mgntfteant  souroa  of 
aimm^aoi  alealriaity.  aad  the  exnetimente  do  not 
■■tiJMy  tiMa  any  aWoCaoi^  whatarar  to  this 

Blake  haafoOowad  a  line  of  ax- 

MUM  eabjaot,  in  Prof. 

In  thia  oaae  a  layer  of 

on  mm  pkla  of  an  elaetrio  oon- 

ntod  by  heat  and  tha  riling 

iMMd  on  ttM  othar  (oold)  pUta. 

waa  alM  aonneeled  with  one  pole 

ttMolkar  pole  being  led  to 

■d  thaetreng^of 

lied,  and   a  very  aenntiTe 

waived  toindKaate 

itiM  iiiiitj  wai  earned  away.    The 

to  wai  tibat  with  qaiel  vaporiiatiop 

aofntiei 


the  lafhe,  and  the  angle  of  the  opening  O  should  be 
lomething  lets  than  the  angle  of  the  rod  C,  i^  it  is 
neoeiaary  that  the  surface  of  the  lap  extend  so  far 
around  as  to  pass  the  axis  of  the  rod  C  extended. 
The  dimensions  are  approximate  only,  and  may  be 
varied  oonsiderably  without  afPeoting  the  results. 
If,  however,  the  angle  between  the  axes  of  the 
lathe  and  rod  be  small,  it  will  be  necessary,  in  some 
caiei,  to  apply  a  light  end  pressure  to  the  rod  C  to 
prevent  a  tendenoy  to  wear  forward  in  the  ring. 

The  process  is  ai  follows : 

The  EMdl  is  first  turned  by  a  ball-turning  device, 
and  then  inserted  into  the  nngwith  l^e  stem  G  rest- 
ing in  the  notch  of  the  stock  T.  The  ring  L  runs, 
at  a  moderate  speed  toward  the  front  of  ttie  lathe, 
and  its  friction  on  the  sphere  A  causes  it  also  to 
revolve,  but  as  the  axis  of  the  rod  0  lies  at  an  angle 
with  the  axis  of  revolution  of  the  ring  L,  each 
particle  of  emery  makes  a  cut  in  a  diagonal  direc- 
tion, on  the  surface  of  the  sphere  A,  and  as  the 
revolution  of  the  parti  constantly  changei  the 


relativa  position  of  the  lurfaoes  of  ring  and  sphere, 
the  cuts  cross  each  other  in  all  direetioni,  and  as 
the  cutting  partidee  all  move  in  drclea,  the  surface 
produced  must  be  that  of  a  sphere.  A  oonstant 
supply  of  emery  and  oil  ii  fed  to  the  ball  A,  and 
by  iti  revolution  is  oarried  into  tha  ontting  sunaoes 
of  the  lap  L.  The  head  of  the  set  lorew  8  may  be 
a  ratchet  on  the  principle  of  the  star  feed,  and  may 
strike  against  a  spring  stud,  thrown  up  at  tha  wiU 
of  tha  operator.  It  is  not  nseeniary  that  the  centre 
of  the  iphera  and  the  axii  of  ^e  laUie  ihould  coin- 
dda,  ai  the  results  will  be  the  same  in  aithar  caae. 
The  time  ooeupied  In  grinding  down  each  ball  Ittou 
in  diameter.  withNo.  00  flour  emary,  tha  belli  bdng 
turned  up  nom  steel  castings  with  a  feed  of  about 
100  to  lln.,  is  about  eight  to  ten  minntei,  and  thb  in- 
dudiei  «*^*^»g*"g  and  all  naoenary  operatloni. 


^miMMMG  8PHERICAI  XVDBD 

ounBcmasoD^* 

Water 


A  SEW  LAWV-BDGE  CUTTER. 

QOME  time  aga  wa  Introduoad  to  tha  notioa  ol 
our  readen  two  nieful  implements,  one  for 


gensral  approvaL 

Tha  Huaa  inventor  hai  jut  bron^  out  a  vary 
fMfi^t^  ■'■*pl*i  *»^  Aaep  menhinft,  dg¥Mad  for  tha 
poipoee  al  catting  and  tiimming  lawn  edgea, 
toroera  of  flower  MHbs  fta.,  tha  aooompaaying  iUni- 
trationof  which  wHl  giva  a  good  idea  of  its  nedbt 


expressed  by  German  iavesti|;rator8,  and  ilso  to  tin 
fact  that  several  cases  of  trichinosis,  belisftd  to 
have  resulted  from  the  eating  of  Americsn  btm 
that   had  long  been  salted,  had   been  repoitei 
Among  other  chemists,  Schmitt,   Chatua  Giaid 
and  Pabst,  and  De  Benecke  and  libcn,  017  bi 
mentioned  as  observers  who  had  found  thetd- 
ohinsD  still  living  in  meats  that  had  been  isHed  for 
several  months.    The  experiments  of  M.CoGnkd 
to  others  by  M.  Fourment,  the  results  of  vUA 
have  just  been  published  as  a  report  to  the  Freeek 
Academy.    These  experiments  show  oondiui?«lT 
that   the   salting  of  meats  cannot  be  regsrdM 
as   a  safeguard   against  triohinosia.     IL  Foor- 
ment  took  a  piece  of  meat  on  the  19th  of  Ap3, 
1881,  from  some  American  salted  meats  exinaned 
at  the  Havre  Docks  and  found  infested.  This  mui 
was  placed  in  a  flask  and  imbedded  in  fine  stlL  n 
was  then  hermetically  sealed  and  not  opncdtiQ 
the  Ist  of  April,  1 882.    By  this  time  the  meet  bid 
undergone  a  year's  salting  carried  to  the  hiriMt 
degree,  and  if  we  add  the  time  that  mut  km 
elapsed  since  it  was  first  put  in  salt  in  Amsda 

arhich  could  not  be  put  at  less  than  three  montbi}, 
e  meat  may  be  said  to  have  been  in  salt  font 
least  15  months.  The  meat  was  then  out  up  into 
small  pieces,  and  these  were  placed  in  water,  wbkb 
was  frequently  changed  to  remove  the  sslt,  and 
remained  for  several  hours  in  a  temperatnze  of 
71*6^  F.  On  the  4th,  5th,  and  6(h  of  Anfltha 
was  led  to  a  mouse,  which  died  on  the  7tn,  ate 
presenting  symptoms  of  diarrhoea.  The  inteitiiH 
was  eviMntly  mflamed,  and  contained  sexnsOj 
developed  trichinin.  A  second  and  a  third  moon 
were  fed  with  more  of  the  meat,  and  with  exseflj 
similar  results  in  each  case  Several  other  eipcri- 
ments  were  made.  M.  Fourment  says  that  ill 
show  that  the  trichinsB  were  then  oexlainly  alive 
and  capable  of  reproduction  after  15  mcnthi  of 
salting ;  and  it  is  consequently  manif  eat  that  laltiag 
does  not  surely  and  rapidly  destroy  theaa  paiaaita. 
They  may  die  in  salted  meats  as  well  as  in  aa; 
other  situatien,  and  thus  explain  tha  aegafin 
experiments  published  by  distinguished  obsarrai: 
but  they  may  alio  live  a  coniiderable  time  wiftoot 
our  being  able  to  determine  the  length  of  tiiepoiod 
after  which  death  necessaiibr  f oUowa  latent  1&  It 
is  alio  proper  to  point  out  that,  while  lalting  ii  too 
often  powedesB  to  kill  the  triehiiuB,  one  affect  ii  to 
remove  them  to  a  certain  extent  from  the  actionfll 
heaL  This  fact  is  plainly  shown  by  the  expcs* 
meats  of  Doyere  Laborde.  It  may  be  useful  to 
point  out  here  that,  although  several  pliynolog;iaSi 
have  found  that  aalting  does  not  destroy  fti 
triehinae,  in  several  leti  St  experiments  thej  w«R 
found  to  be  killed.  Zundel,  Louis,  Beeblingbanw, 
EIopp,  Siegmand,  and  Dele  all  made  nnmeroiia  ex* 
— -nmenti,  and  to  none  was  it  found  that,ste 
ating  with  salt,  the  tziohina&  were  capable  of  de- 
velopment and  reproduction.  It  is  Tecy  probshk 
that  the  solution  of  these  disagreements  is  tote 


M.JI—*.  The  ■Mhina^  when  roBidak!^  the  Side 
«r  Ae  lawn  or  vana,  ents  or  aKps  the  Mme  wi^  a 
asrisa  of  ihearlika  enti,  doiM  Ita  work 
-  '  '  Nr.TtwillalH> 


ba^en  mavcryeomplaleandsvp 
xkBK  Ml  cwMly  ea  waU  dimwn 
ftrWl   wMdkiasilmthanwr  to 


tound  m  tha  life-hiitoiy  of  the  trichinae.  It  na 
be  pointed  out  tiiat  when  the  trichinm  penetna 
themusdei  they  are  perfectly  free,  and  havesD 
oovering  whatever  to  protect  them,  and  a  atooft 
or  more  elspaei  before  they  accept  thasitaatkB 
and  ecfl  themselvea  up,  to  quietly  await  tkar 
ohaBoe  of  being  eaten  iro  by  acme  other  aaisaL 
whieh  muat  oecur  befoate  tney  ean  poasably  deraby 
into  the  perfect  adult  oonditian.  But  it  is  oaly  i( 
tha  and  ca  three  mon^s  that  a  fihrona  eyst  bcgia 
to  form  around  them ;  and  it  is,  perhaps,  a  jfwr 
eovanng  is  eufllciently  denie  and  ia* 
to  antir«y  protect  it  from  the  actios  fli 


)L  Thua^itiiieanthat  at  one  aIngeintiMliii 
of  tha  trichmat  mlt  may  effectually  deatroy  thsa 
whOa  at  anottar  ilaga  tt  would  he  almost  pov«r- 
laastoact. 

DBAIH  JOT   mnVERSAL. 

IIJUATEVEB  fives,  we  hear  it aaid,  whatba 
>V     plant  or  animal,  meat,  aoonar  or  kter, 


^  ^      plant  or  ,  —..^  ., 

It  win,  thtaafoae,  greatfy  shook  _ 
leain  that  tto  ii  nati^ioay^e 
hare  to  pve  room  tor  no  mmnadei 

"'    tor  no  iatiMtinnal  miamt—.^ 

ia  not  malldapitt' 
an  inhaKntabaoleli 
m  one  of  ths  tse 
P....J  ^w.1-,..  w  «^  ,-mal  wnrid,  tto  Pte* 
toaoa.  It  ii,  though  eoaaHMWcBoa^,  merely  eaiBiL 
the  reanit  al  soma  sncideaH.  A  FrotoaomBST^ 
— "^^^  ^y^  f^  layrmnmal;  tt  bm^ 
out  af  exastenea,  hmst,  or  poisoasd  17 
ferodwsad  Into  the  val*  « 

it   mhskiti     Bat  it  baa  a» 

I  Imm  o<  Kto,  aarf,  aa  wa^ball  pnassatij  aa 
be  spokm  eff  M  yon^  ar  old. 
thb  imy  be  — iuiauii  wn  nMl  Mr 


'9^»,  :  hf^  XXm^i^^ 


TSICHDiiB  nr  SALTED  KBAT8. 

OOXB  time  aga   )C  Osfia  dadarad  that  Oi* 

O    aslfi^afamalwiia ^ 

Bf  dmiiiiimi  tiifiiaw  ar    r'-'r  appoaaitolhat 
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afted  from  the  bodr  of  fha  parent— from  the  female 
inaU  thoae  forma  in  which  there  eziat  two  aexef— 
hot  it  ie  aa  compared  with  the  parent  minute  in 
nie,  mdimentarr  in  itmotnTe,  ana  it  haa  to  inoreaae 
m  balky  and  itiU  more  to  nndergo  a  prooeH  of 
defdopment,  a  aeriea  of  traniformationa,  before  it 
reaohei  the  normal  itatnre  and  make  of  its 
apeoieB.  When  thia  point  has  been  attained  it 
enteii  npon  the  taak  of  reproduction,  and  girea 
buth  to  one  brood  ofyoung  ones,  or  in  the  higher 
forma  to  seTexaL  With  these  it  ooeziBtB  for  a 
loo^  or  shorter  time,  and  then  dies,  tiie  matter 
wbtdi  constituted  its  body  passing  into  decompo- 
ntion.  If  we  look  at  these  Tery  familiar  facts  in 
the  life  of  a  Metasoon,  be  it  a  man  or  an  oyster, 
we  find  that  the  ideas  of  birth,  of  grow&,  of 
matuii^,  of  parenthood,  of  a  natural  term  of  life 
ending  in  death,  at  once  suggest  thsmselTes.  If 
we  fgamine  suiBh  a  Metasoon  we  can,  in  most 
oases,  at  onoe  decide  whether  it  is  in  the  immature 
or  the  adult  phase  of  its  being. 

But  in  the  Protozoa— %m  Herr  Batsohli  has  not 
long  ago  pointed  out  hi  the  Zoologiseher  Anzmg$r— 
this  is  distiQcUy  different. 

Let  us  suppose  we  are  watching  through  a  mi- 
OToaoope  one  of  these  minute  single-cell  creatures. 
We  see  it  expanding  into  an  ellipsoidal  figure, 
whidi  becomes  for  a  time  longer  and  longer.  It  then 
begins  to  contract  about  what  we  mayr? or  the  sake 
ofpopular  intelligibility,  calls  it  equator.  Itassumes 
tiieformof  two  neariy  globular  bodies,  oonneoted, 
dumb-bell  like,  by  a  narrow  neck.  This  neck  be- 
oomea  narrower,  and  at  last  the  two  globea  are  set 
freob  and  appear  as  two  individuala  in  place  of 
one!  What  are  the  relations  of  these  two  new 
beings  to  the  antecedent  form  and  to  each  other  ? 
We  examine  them  with  care ;  they  are  equal  in 
sise,  alike  in  complexity,  or  rather  simplicity,  of 
structure.  We  cannot  say  that  either  A  them  ii 
more  soature  or  more  mdimentiucy  than  the  other. 
We  can  find  in  their  separation  from  each  other  no 
analogy  to  the  separation  of  the  young  animal  or 
the  egg  from  its  mother,  or  to  the  liberation  of  a 
seed  from  a  phmt.  Neither  of  them  is  parent,  and 
neither  offspring.  Neither  of  them  is  older  or 
younger  than  the  other. 

Or  shall  we  try  to  regard  them  as  brothers 
sprung  from  the  same  parent?  If  so,  where  is 
that  parent  P  If  living,  let  it  be  shown;  if  dead, 
where  are  its  remains?  No  organic — or  indeed 
any  other—matter  was  separated  out  when  the 
t?ro  new  beings  took  their  rise.  All  the  sabstanoe 
of  the  body  ox  the  original  Frotozoon  is  included, 
and  equally  included,  m  the  body  of  the  two  indi- 
▼idoais  before  us.  Thus  we  see  that  the  essential 
ideas  of  the  life  of  the  higher  animals— birth, 
growth,  maturitr,  parentage,  brotherhood,  term  of 
fife,  and  succesttve  generations— haTe,  if  applied 
to  these  humble  ana  minute  beingt,  simply  no 
meaning. 

The  process  of  reproduction,  or  rather  of  multi- 
plication, must,  as  far  as  we  can  see,  be  repeated 
in  the  same  manner  for  ever.  Accidents  excepted, 
they  are  immortal :  and  frequent  as  sueh  accidents 
must  be,  the  indiTiduals  whom  th^  strike  might, 
or  rather  woold^  like  the  rest  of  their  oommumty, 
hftTe  gone  on  hying  and  splitting  themselres  up 
for  erer.  It  is  stimn^  when  examining  certain 
infusoria  under  the  microscope,  to  connler  that 
theee  frail  and  tiny  beings  were  livinff,  not  poten- 
tially in  their  ancestors,  but  really  m  iheir  own 
persons,  perhapain  the  Laurentian  epoch ! 

This  consideration  opens  up  another  question. 
Theee  beings  are  not  wholly  unconscious.  They 
experienoe  and  retain  impreasions,  however  dimly 
and  in  howeyer  limited  a  sphere.  But  when  the 
splittinjg  up  of  one  individual  into  two  diBtinct  per- 
sonalities takes  place,  as  we  have  described  above, 
we  have  then  tlie  curious  phenomenon  of  two  dis- 
tinct and  equal  beings  whose  nast  life  is  one,  who 
will  remember  the  same  inddents  and  the  same 
reactions  to  whidi  such  incidents  have  given  rise. 
Here  again  is  a  phenomenon  whidli  we  cannot 
realise— two  contemporary  and  coequal  beings 
possessing,  up  to  a  certain  point  at  least,  a  common 
psychical  life.  Let  us  for  a  moment  suppose  that 
the  propagation  of  the  higher  animals  took  place 
in  a  similar  manner.  We  should  see,  e^.,  the 
mature  man  split  up  into  two  equal  and  similar 
men,  each  remembering,  Imowiog,  believing,  und 
feeling,  up  to  the  dav  ot  fission,  aU  that  the  other 
remembered,  knew,  believed,  or  felt ;  each,  too.  it 
might  be  contended  by  moralists,  equally  sharmg 
the  merits  or  demerits  of  the  antecedent  form,  and 
each  at  a  loss  to  say  when  his  own  perscnality  took 
its  rise.— /oMrno/  of  Seienct, 


now  to  direct  attention.  An  opinion  has  lately 
been  ^aininff  ground  on  the  Continent  that  diifi- 
culty  m  wefaiiig  is  entirely  due  to  the  infioenoe  ef 
foreign  substances,  and  not  to  aav  differences  in 
the  condition  of  the. iron  itself.  Professor  Lede- 
bur  is  the  latest  exponent  of  this  idea.  He  tested 
a  number  of  specimens  of  rolled  iron,  both  easy 
and  hard  to  weld,  and  found  that  the  total  per- 
centage of  silieon,  sulphur,  phosphorus,  oxygen, 
manganese,  cop^,  Ac.,  was  on  the  average  70 

Sff  cent,  higher  m  the  latter  than  in  tiie  former, 
e  also  found  that  the  preeence  of  oxygen  in 
chemical  combination  up  to  0*7  per  cent,  was  less 
injurious  than  a  larger  quanti^  of  manganese, 
siuoon,  or  phosphorus :  but  that  u  the  oxygen  ex- 
ceeded 1  per  cent,  welaing  became  impossible.  On 
these  experiments  he  bsuMd  the  tiieory  that  all 
foreign  elements,  equally  with  carbon,  have  an  in- 
jurious effect  upon  the  welding  capacity  of  iron ; 
and  this  in  two  wavs— first  by  lessening  its  duc- 
tility; and  seoondly,  by  lowering  the  welding 
point.  The  first  evil  prevents  the  molecules  at 
the  surfaces  to  be  welded,  from  fiowing  into  inti- 
mate contact  with  each  other  under  pressure ;  the 
second  m&kes  the  iron  so  nearly  liquid  at  the  weld- 
ing he^t  that  it  fiies  to  pieces  under  the  hammer. 

This  interesting  theory  has  been  partially 
adopted— but  partially  onlv— by  another  worker  in 
the  same  flelo,  Herr  Bener,  of  the  Kapfenberg 
Ironworks  in  Styria.  Whfle  admitting  tlukt  phos- 
phor and  manganese,  as  well  as  carbon,  have  a 
hardeoing  effect  upon  iron,  and  thus  lessen  its 
ductility,  ne  points  out  that  Ledebur's  specimens 
were,  after  all,  wrought  iron,  not  steel;  that 
they  were  therefore  far  more  ductile,  for  iiistance, 
than  ingots  from  open-hearth  steel  containing  0*08 
to  01  per  cent,  of  carbon;  and  yet  saoh  steel  ii 
easily  welded.  The  want  of  ductility  cannot, 
therefore,  play  more  than  a  secondary  part.  With 
respect  to  the  melting-point,  this  is  no  doubt 
lowered  by  the  preeence  of  silicon,  of  sulphur, 
and — especially  with  a  high  percentage  of  carbon — 
of  phosphorus.  Manganese,  however,  even  in 
small  quantities,  raises  rather  than  lowers  it ;  for 
steel  which,  on  account  of  a  high  proportion  of 
silicon,  is  red-short,  may  be  cured  by  an  admixture 
of  manganese.  Onromium  and  tungsten  have  a 
similar  effect,  so  that  the  elements  enumerated  by 
Ledebur  do  not  all  act  in  the  same  direction,  u 
seems,  then,  that  other  oausee  for  the  unfavourable 
influeoce  of  such  elements  upon  iron  must  be 


THE  THEOJEIT  OF  WELDIHa* 

THE  operation  of  welding  is  one  of  so  much  im- 
pottanoe  in  metallurgy,  and  one  around 
wnich  so  much  mystery  may  be  said  to  have  ac- 
cumulated, that  any  attempt  to  investigate  and 
explain  it  on  rational  principles  deeerves  to  be 
welcomed.    To  some  such  attempt   we  propose 

•Ptom  the  Engineer, 


sought  for,  and  theee  mar  be  found,  according  to 
Beiser.  in  their  capacity  n»  oxidisation,  their  own 
capacity  for  welding,  and  their  tendency  to  crystal- 
lisation. 

With  regard  to  the  first,  or  oxidisation,  it  is  well 
known  that  steel,  if  heated  too  Ions  or  too  highly 
in  the  presence  of  air,  becomes  weax,  and  loses  its 
steelj  properties.  Tliis  is,  no  doubt,  due  to  a 
partial  oxidisation  of  the  material.  Some  kinds  of 
steel  are  more  easily  damaged  than  others;  audit 
is  feared  that  such  steels  contain  higher  proportions 
of  elements,  such  as  chromium  and  rangsten,  which 
oxidise  easily  at  high  temperatures,  and  thereby 
lose  their  hardenio^  properties.  Now,  it  is  weU 
known  that  oxidisation  of  the  surfaces  is  fatal  to 
good  welding,  and  the  only  advantage  derived  from 
the  various  welding  nostrums,  such  as  borax,  lies  in 
their  rendering  fiuM,  and,  therefore,  easy  to  remove 
any  scale  of  ^de  which  may  have  accidentally 
formed.  But  supposing  the  surface  thus  to  tie 
cleaned,  yet,  if  there  be  oxidised  elements  deeper 
down  in  the  mass,  their  tendeocv  will  be 
to  cause  the  oxidisation  to  spread  again  to 
the  surface,  and  hence  we  see  why  the  presence  of 
easily  oxidised  elements  is  injurious  to  welding. 
With  regard  to  the  second  point,  the  presence  of  a 
metal,  even  in  small  quantities,  woif^  cannot 
itself  be  welded,  must  of  course  have  pro  tanto  a 
bad  effect  on  the  welding  of  the  entire  mass.  This 
applies  to  copper— whiw  can  only  be  welded  by 
special  metiiods— and  no  doubt  also  to  such  brittle 
and  oxidisable  metals  as  manganese,  chromium, 
and  tungsten,  though  direot  experiments  on  these 
are  wanting ;  nickel  and  cobalt,  on  the  other  hand, 
are  eaaOy  widded.  With  regard  to  the  third  point, 
iron,  to  weld  easily,  must  be  in  a  plastic  and  co- 
herent condition;  and  this  is  characteristic,  not  of 
crjrstalline,  but  of  amorphous  structure.  Steel  is 
harder  to  weld  the  higher  its  proportion  of  carbon ; 
but  at  the  same  time  it  becomes  so  much  the  more 
liable  to  crystallise,  and  at  lower  temperatures. 
This  tendency  reaches  its  maximum  in  the  well- 
known  crystals  of  spiegeleisen.  Hie  effect  of  crys- 
tallisation, according  to  Beiser,  is  twofold.  In  the 
first  place,  the  polar  f  oroes,  whatever  they  are, 
which  give  the  form  to  the  crvstals,  seem  to  con- 
centrate, as  it  were,  the  attraction  of  the  molecules, 
and  prevent  them  from  exercising  that  attraction 
freely  on  other  molecules  which  may  come  into 
their  neigbonrhood,  as  they  do  when  in  the  amor- 
phous condition.  In  the  second  place,  the  effect 
of  crystallisation  is  to  bind  up  in  intimate  connec- 
tion with  each  minute  crystal  a  portion  of  some 
foreign  substance  iHdch  melts  at  a  lower  tempera- 
ture tnan  the  iron  itself ;  when  a  welding  heat  is 
reached  these  f ordgn  substances  are  apt  to  liquefy, 
and  in  so  doing  to  destroy  the  cohesion  throughout 
the  whole  mas9. 


It  will  be  seen  that  the  general  oondusion 
reached  by  Beiser,  equally  with  Ledebur,  is  that 
all  foreign  substances— except  the  special  fioid 
silicates,  which  are  known  to  assist  the  removal  of 
scale— are  an  obstacle  to   welding;   and  oonae- 

auently  that  we  may  lay  down  the  general  principle 
&at  the  purest  iron  is  the  easiert  welded.  The 
reasons,  however,  why  these  substances  exercise  a 
deleterious  infiuence  are  of  high  importance,  not 
so  much  to  the  theorist  as  to  the  practioal  uon- 
worker,  since  it  is  only  bv  knowing  the  reasons, 
and  knowing  them  thorougnly,  that  his  can  hope  to 
devise  means  for  removing  or  diminithing  the  evil 
effects.  Herr  Beiser's  conclusions  are  at  onoe 
practical  and  scientific,  and  deserve  the  attention 
of  all  who  are  interested  in  the  using  or  making 
of  iron.  They  add  another  argument  to 
the  conclusion  which  most  engineers  wHl  be 
prepared  to  endorse,— namety,  that  wherever  iron 
has  to  be  worked,  hot  or  cold,  or  to  be  used  for 
any  but  the  most  ordinary  purposes,  it  is  worth 
while  to  spend  very  great  pains  in  manufacture, 
in  order  to  reach  the  highest  practical  standard  of 
purity.  We  do  not  mean  by  this  that  it  should 
readi  the  excellence  of  Swedish  or  best  Yorkshire ; 
but  that  it  should  at  least  be  as  good  as  the  beat 
Staffordshire  of  former  days— iron  that  a  black- 
smith or  an  engineer  can  take  up  and  use  as  it 
comes  to  hand,  secure  that  it  wiU  answer  well  to 
any  fair  test  that  is  put  upon  it.  To  take  only  the 
present  instance  of  welding,  the  cost  of  a  bad  weld 
that  is  disoovered  will  many  times  outweigh  a 
saving  even  of  some  pounds  per  ton  in  the  wime 
cost  of  the  iron,  while  the  cost  of  a  bad  weld  that 
is  undiscovered  may  be  most  incalculable,  not  only 
in  hard  cash,  but  in  human  Ufe.  From  this  point 
of  view  even  the  carbon  of  steel  most  be  consiaered 
an  impurity,  since  it  undoubtedly  diminishes,  to 
some  extent,  the  welding  ability  of  the  metaL  As 
a  matter  of  fact,  however,  there  is  no  real  difficulty 
in  welding,  at  any  rate,  the  "mild  steel"  or ''in- 
got iron  ''^of  which  we  now  hear  so  much. 


vue  that  Br.  Siemens  has  been 


It  is 

with 


charged 
committing  himself  to  the  opinion  that  "  steri  will 
not  weld" ;  but  if  his  speech  on  the  subject — 
which  was  delivered  many  years  age— be  exainined, 
it  will  be  found  that  he  was  merely  referring  to 
the  question  whether  white-hot  fragments  of  steel, 
such  as  a  mass  of  scrap,  will  dose  up  into  a  solid 
and  firm  mass  under  the  hammer,  as  iron  scrap  is 
known  to  do.  In  a  word,  he  denied  that  steel 
would  welditself ;  he  did  not  say  it  could  not  be 
welded.  In  any  case  the  welding  of  mild  steel  is 
now  a  simple  and  ever^-day  fact  cf  the  worl^op ; 
and  steel  may  even  claim  a  pre-eminence  over  iron 
in  this  particular,  inasmudi  as,  if  richer  in  carbon, 
it  is  far  purer  as  regards  the  more  hurtful  in- 
gredients than  any  but  the  coetliest  forms  of 
wrought  iron  can  be.  PracticaUy,  a  smith  dealing 
with  steel  has  nothing  but  carbon,  and  possibly 
manganese,  to  think  of ;  he  need  not  trouble  his 
head  about  sulphur,  phosphorus,  arsenic,  and  other 
materials,  whose  influenoe  on  welding  Herr  Beiser 
has  done  his  best  to  set  forth  in  deUiL  Nodiffi- 
cultiss  as  to  weldiuff  will  be  likely  seriouslv  to 
hinder  the  advance  of  mild  steel  as  the  metal  of  the 
future. 

The  facts  we  have  been  oonaidering  may  be 
looked  at  from  another  and  not  lea  interesting 
point  of  view,-^mmely,  as  throwing  some  light  on 
the  meaning  and  nature  of  the  process  of  weldinc 
itself.  What  has  happened  when  two  masses  ox 
iron  have  been  weldea  together?  Simply,  we  be- 
lieve, that  the  forces  of  cohesion,  which  were  pre- 
viously in  action  on  either  side  of  the  bounding 
surfaoea,  have  now  orosse4  those  surfaoea,  ana 
formed  tiie  two  inssscs  into  one  coherent  whole. 
With  a  perfect  weld  any  signs  of  the  former  divi- 
sion should  be  completety  obliterated,  and  the  co- 
hesion over  the  original  surfaces  as  strong  as 
anywhere  else  within  the  mass  Probably  tms  is 
never  quite  tiie  case.  Becent  Oennan  experiments 
are  said  to  have  shown  that,  even  with  thoroughly 
satisfactory  metal,  there  was  a  diminution  of  co- 
hesion to  the  extent  of  about  17  per  cent.  This 
average  diminution  is  doubtiess  due  merely  to  the 
fact  that  at  certain  points  of  the  welded  surfaces 
the  causes  which  prevent  the  cohesive  forces  from 
asserting  their  action  have  not  been  entirely  re- 
moved. These  causes  have  been  already  indicated. 
They  fall  under  two  heads— (1)  the  presence  of 
any  coating,  whether  consisting  of  a  foreign 
element  or  an  oxide  upon  the  surface  of  the  pure 
iron;  (2)  the  presence  of  any  crystalline  structure 
in  the  iron  itself.  The  exact  way  in  which  these 
causes  act  we  cannot  hope  to  determine,  until  we 
come  to  faiow  much  more  than  we  do  as  to  the 
forces  of  cohesion ;  but  that  they  do  act  to  the 
prejudice  of  welding  cannot  be  doubted.  Con- 
versely, the  two  great  requisites  for  a  successful 
weld  are  (1)  to  ensure  that  the  surfaces  shall  be 
pnf ectiy  clean,  and  (2)  to  bring  the  iron  into  an 
amorphous  but  not  into  a  fiuid  condition.  It  only 
remains  to  use  a  moderate  pressure,  sudi  as  shall 
force  the  molecules  at  the  surfaoea  into  dose  and 
intimate  junction  with  each  other,  and  thus  intRH 
duce  them  within  the  sphere  of  each  other's  co- 
hesive action. 
On  the  other  hand,  any  attempt  to  oement  f 
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mam  Aaa  •  «m#  oI  wMhg,     U  hM 

■«Q#  *  ll«i  •<  M«i«i«M  AAoloied  teltMBa 

Md  ttook  ingMoUyJiM 

^by  tUt  hMimtakm 

!•  at  a  Uapaniwra  ol 

■t  iMil  fporiby  ol  imvbt 

"   rMOlyiMwetUidl-. 


t*  M  *  loot,  diiVM  Ml  ky  tkt 
t*««JfM  or  ioto  tkoinniiiHiM 
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Moring'tho  okjcet 
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UmHo  40  porta  ol 
l,iM  oorti  oi  wood  if 
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tortoooood,! 
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eMportto^MUedi 


•  ol  oaaooiOy  di op  by  drop,  o»- 
r  t^  Mtutieo  iritho  «lo»  ood,  nsil 
ftiaiMOirlrbni 


^^inaglMtitopf«edbaJ^   ««-*• 

IZb^o  it  aboold  ko  IcapC  io  a  •  a°^  «^ 
Ki  ml.  aUad  to  the  top,  oo  a.  te.«*«***a 


<M*a 
m  ftatorbtnh  laawmwtly 
» te  plating  aaatooBiGal  pt< 

iCopcopo^nUtlwaote  .  _ 

'    lAtt^Mootood  IS  olooholcK  wood  Jfiltty 

ofthooalitooMlitarofttolaid.    la 

ttiathootiet4iimMin!lQotm»iaatM^whmit 

oot  asd  oai^oilydiaiMd.     It  ia  thoa 

dto  a  ciaoo  bog,  in  orfsekw Iffcoraltod 

»Kbaatlod.oadlaitteflltoaAto  iwtnty 

Whas  ItknaBOoadtfcoaorfacowillba 

withadariKdepoaitotaatoraaJ^hido.  Thb 

objaot  ahoaid  bo  cxpooad  fac  a  lew  jaiaataa  totbe 

'    DBf  to  tlM  oolianoplaatir  oell 

t ia  Miwplaton     AteouiabroiD 

by'tbia  pooeaaa  ovor  a  yoor  ago  aa  otil  a 

beaaiif el^oet,  oad  bidafair  to  leoaain  ao lor  an 

i  I  i  f  1     pwiod,     la  wiog  tbioBaatliodidr  the 

pnoaintirM  ol  baaina asd  aacb aoatnrial,  tboobgect 

oboaldbohit^iaaiooboiatkaatoiMiiBqathtogive 

oi  ooMosoboald  boiatandoiad  iato  tbo' fiaaaroa ao 
tbat  tbo  lamaeioialMMa  are  oapaiatarl  aad  the 
poeoKwag  flaid  any  yaJiata  orory  pact.  13fee 
ptodfaaa  aoaii  bo  raaaooad  baloBO  pUtuf. 

Td  keep  flOrar  Vlsted  Artlelaa  Bxl^t. 

japidly 
aaodlor 
^  tieoliko 

ic  I«3«ia.  Filiaba  I  gb  ,'Onninaafi.  «*e.,wbaxotbo  air 
aaily  fitted  with  calphaceae  lapoan.  Uj 
ti  iilaai  piafal  a|iaaiaaana,  iiMtmaiaata,  anil 
aaahacoaaodtofivosoead  of  tioaUo  thie 
nil  aa  oU  oToided  now  by  dipping  the 
ooaoaigsally  xa  O'  aolatios  of  b^ooalpbito 
i electa.  Leaffoaftjakawiika  latehao oiad  oafareia, 
"^  '  ^  bo  wiped  o€  vitb  aiag  dipped  ia  the  oolo- 
'  dcMd  wits  a eolt  towi^    Ambwithabit 


aoleioaaaad  aJJaoi  alatod  w 
'hastoptisaooaM  whaoo  floa 


sdssnnc  mm 


W3ft!* 


FJL8.,  *o 

policieal    aaaaiuaiy.     PiaC 

at    liforpool    is    1$^;     ko   waa  oAaatte 

St    XJamn^    CoQ^s,     Lasina.    sii  k: 

aomb    years    hold    as    spy  iMfi^  »  iL 

Sydsey  JCst.    Betsrsiag  to  X^sdof,  Wtoa 

hiolf^A  dtyoaislS63,ssdiPHMaiH>Tf 

ol  hiooaUi^sis  1S64.    Bswss  ^poimipn^ 

laaoar  ol  lii^  aad  poliHaal 

OaflMQ,  HasAraifT,  is  IMC. 

bay^  hoiaiaa  BczhtS  «ftd -61.  ^jmmU, 
HohslBOtoaaBplolrdhta4WhywE.  ffiaakid 
wodB  won  *o  "Pkisfl^plasi^  aakpoa'sd 
the  rthoocy  o(  Matkal  BuoauM/r  i^ 
OBibodyhk  apot  thnnas  oati^i 


ml,  fUlad  to  the  top, 
toaotkm.     Eqaal 
\  Mfolhor  ia  a 


ct  lAmht  aad   Dsrknosa.  — It    ia 

nwa.«c  \fj  Hen  F.jcha,  ai  a  reccst  BMSioir,  tbat 
«i»«  tk«  itft^cil  or  iSoce  aataMla  do  not  extend 
WAik.  bc^ofid  2a  l&tlb&aM,  ooo  fiodaat  about  100 
iMTiamA.  crer  toe  wi»:ie  earth,  that  4o(p  aea  laitoa 
w.ioKr  sriTfTj  of  rftaipr«rrioo  orciywbcro  ia  eadly 
reoof.Wd.  ihe  cidel  tjpet  beuig  deepoea  ooials, 
•«— ;*i>r^g:.aoi>pr^agg«^i«mther-ataTi.  aea-arcbiiu, 
g  aiii^yjd^,  ttsd  &AC  fivLea.  At  aboat  50  fathoan 
^nrftLj.  ti^  ins  of  the  deep>aea  faaaa  are  net 
w^ix.  OAid  tL^  oe^  aMy  be  takes  to  iodieeto  the 
ccaacal  £:*o  bc4«ecs  the  t  vo  iMiaa.  Is  the  tropics 
u*t  tv»  an  afpar It  4  by  a  very  aterSo  xegMo, 
I  ehoc:  «C  to  ad  fi  ' 


h^,^^  «»i.atiertbaffOOghi«iifliBg, 
M-»dM*l«ecod  it  Unnaraad  is  the  I 
t^^aa  Ibet  tb«»  fiaid  abaU  coaa 
,Ji^  Tbedopoiitiooolal** 
^^t«  a>  lifteett  minatea,  aod  — 

!^  ameVT  r»-**^      ThOfOfldiay<rf4e- 
,  ,gi^.to  ea*  the  t••P«f^w^^' 

^  *  i^iiaMS  ol  aarbonate  oliaae 
,  ^>*  aaddrM.     AU  aorta  ad 
,.,,    .>^  ^  tfoeted  aad 

,^^  ^^  Wis,  »lllt»  '"*!rfff^  leo^«»;  — *^    nMO^x^fzoai  ahoos^C  toadfathoMa;  ia  tcs^orate 

^«»«M  -w  tyaroUoot.    ff**^'  ETlSIl^?^  •  **^  ^"^  *****  ^^^  ***  *  abandanoe  is  the  cntical 

*««  .»A»  bo  e*»atod  witfa^**^— y  ■**  _  ffyna      J:  caa  b^  af.'.wa  that  nritbor  thetentpera- 

^.*   >^i^      It  the  lottof  "^f^*******  ^^    scr^aiar  tzio  fh€»ifai  ccvpcaitioB,  nor  the  more- 

„  k» «ec«aaory t® fliot eoa«iawWfcWoi«    ^„^^  ,;  .^  »»•«,  «£l  Aceoast aatialactonly  for 

^*  ^\  vab*#i»*aa  th«o  Ja  p|"*J^**  **    u-*  »*»t  «»:  'lorz^^tkis.    Ooo  factor  riaiaini  to  bo 

^^Moaoinaaapalf  e*arij^^  a     ofliOrtrtr-i,  rz..— :^U— aad  it  ia  ffBMibaWe  that 

r.  »    *«<^  •y  *•  •^'l^**^  *****^  y*^    ^4*  t**ya  t'^  vi  £h  l^  ysrtratfo  ia  aas  water  ia 

'^\  *  ..*.!  t*^  jeaiaaoo.     ***.^*TT^        'iic*^   ij  i^r^^i,  p-,-waiii,  and  Boagner  to  be 

"■  _^v^  Nr^ak,  thooga  H  »«•  ••■•  •■•*'    T*r««^*  U  aaii  i*.  it'bfwii.    Beer  Facha  iaJefs 

)  va^s  'J*  issre  iassa  an  favaa  of  li^bt.    The  deep 

'^*"**"^"        .     •K»#w«ii'jai;*i*rsti*tisoo«pla«aa where  the 

4   taaao  afoaaatea  y>*fT^      ^     ufci::  jann  j»  .k^^jM*.  the  deep  aca  laaaa  oxlwds 
-'^  ^  ^'^^  iaAea,vh0Be the  light 

Ahi^   the   ahore  faana 

kcuiL,  jsany  deep  ae& 

ao^ttractJy  Jam  eyea  fike 

qsita  blind.    They  are 

UMM,  or  entireiy  of  one 

:  otroag  laaaittoaity,  wtUd 

Theao- 


'^fc«lbeo*Ma*r^ 


«fcl«<  ;^a.*^A  tiMjM  '*,  vk^-^jftfsi  their  fife  nriai- 
A  1^^  'j^^a.  wA,  Mi,i  uK9Mi  metd  to^visit  the 
^^JaJ^.  a«.Tts.ti^jfca«asar.t}rtothedeepoea£aoaa. 
rt^  tr-tC'  nit,  t-^  7  a/^e  auaaala  of  the  daibaeaw ; 
-.vc^ouig  A  '.4«t  ijfx  4>|^«ha  by  day,  aad  oaly 
•-  in  :  f  :».  u«*^  au^witot  vi^iki,aad  &eTazo  lai^gely 
y^  *-iM^,mwu>nr,  T^  (orM^aiptkm  ol  the  deep  aea 
'«•.«.«.  oc  i«»i.-t.  4<  ^•rag  lai  armaafa  aiaipfy  lex 
iMMT  >e<— at*  Miajr  wirUj  iad«pasdest  ol ' 
ir.«^',  a*/t  i-^u^ra^^f  loBLdataaadyl 


wiU  heMd  la  Iha  YjalBria  jariij 

wflidoiiaorhiaadiliaiB,    Os  Thaib; 

thaaaMowOlbo  fc^ld  «t  tha Baa> 
Isatlt«Ki0B^  aad  on  Friday  ««*i^  ^^ 
TVmaaawffldefiTaaa&ooaEBa  oaittci^ 
in  the fihatiiiig  Bask.  On  M eaday  mminlt 
Vnorfoy  wiU  deltrer  Ua  diacoana  aa  Buf 
Life,  is  the  Skaiing  Bisk,  a»d  aai  Taaito  ^ 
wJllbosaaireaatthoHaiftayJ 

ol   tho  a^ar  a    "  ^ 

on  the  Satsiday  I 

aad  Boaaaoy,  oa  tho  iavitataoa  of 
Teaaple,  aad  aootber  to  Vo'lay  AhbcyaadE^ 
pitaL  For  Thnraday.  tho  3Ut»  loar  wbaia-^ 
czoaramM  are  arrasg^d,  aadadoaaitag#a£> 
takes  of  tho  opportsiMtj  to  wait  OaboaaoIcK 
Tho  ao^caOad  ieotaro  to  tha  aaibiag  asar 
wiUha  daMiarad  by  Mc  J.£a«aa»  DXX,^ 
"  Unwritten  Bietoay,  aad  JOam  to  Boai;^ 
That  wiU  ba  gtaaa  ia  tba  fiiaiiig  B^  ^ 
Satittday  eveaiag.  Tha  IHibip  al  TWva  i- 
poeaehatec  ICary'o  on  flaaisy  Biiiiir|,fe 
too  Ber.  C.  Piitohiard,  tho  Saviliaa  Fnieaar  = 
Aatnnomy  at  Oxford,  Is  the  aaaaog  t-. 
prcaeh  at  AU  Saints.  A  asifal  ««gaidf''> 
Hoathawrt'*'*  aad  ito  iieiglOniaihffnd  haai** 
bylCr.  T.  W.  ahoac,  oi  thafia^T 


The  Fieaeh  Aaaoeiataoa  alio  SMola  at  «aaa^ 
Hdo  thia  year— Bootttlto  bds^tte  aalacCad  ip^ 
H.BoQqaatdola6ryowSlIoeanr  mhtsm^ 
tho  doop-wster  hsrbosr  of  .tha  pact,  aaiJ^ 
HofpitaW  wiU  diaooaaao  aai  thaakoniaii^ 

for  deep  oas  drodgiag,  aadv  the  iaiaiin-- 
Prol.  Qiard,  af  liile,  sad  olhan  bo  ikmapt- 
aadmaaad  faiaitt  the  iMnily  at  Budrib 

Aaainar  plaaot  waa  dkiuaiaatd  ^ILH 
Baaiyat  Iha&m  Oba<a  i  atni  j  aw  AagK  - 
BJL,  22h.  !». ;  l>oe.^  aaa^b,    U^  Ir;^"^ 

liont.  Darwin,  BJS^  haa  hcca  agpwM^ - 
the  Bdbhano  atatioa  for  the  tiaaait  of  T«3 
obaervatioM,Iiaat.  Tliaaaai,  B^A^adlk 
Borbadoeo,   sad    Copt. 


A  aaaa  ol  £1S,M0  haa  hmm  -oolad  by  i' 
FWnA  Cbaaibcca lor  tha  toMataf  Teaaaa- 
peditiflv ,  aad  all  the  puparagiMi  aai  a  ^ 
forward  atata.     Tho   Firaiaoh  ^dB  ^^^J^ 

IL    Gaeaaiia,     pbiitngiaphfr     ta    tba  j^ 

experimeata  dariBig  the  laA  aafipaa  aaoa' 
roai^ably  good;  ba^  ML  ^^?^f*^  ^^ 

oome  pl^ea  itom  whaoh  aaoBafea  aHao^  ^ 

boaaada. 

ol   wfaieh  4vm    piahafeiy  1   iii       |  i   ■^ 
wiial<aka.  In  additiiai  la  that  paaiiai^ 
by  Mr,  Bariny  9oa^  atOniiha     Oa»«l«^ 
wiDboatBaeaoaAyita,  thoalkar  aava|h« 

called  Tkadil,  la  the  twtk  if  Ika  paaava 
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EWQHBH  HSOHUaO  ANI>  ITORIir-oy^flBnWCTs  IW»iW^ 
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la  M.  jntonuHtumU  VMtrommie  fbr  Angntt, 
tke  •ditor  has  »  pap^  on  "  La  pU&Ste  Mari  et 
■M  ooBditioiiB  dliabiUbiUM,'*  wMle  IC  Sohia^ 
paretti  cJaitribM  his  sew  diaooTwies  <m  ike 


planAl,  Mid  ftives  »  Cote  g^^gaifhiqme   dM 


i-deotrio  maohine.  pateated  hj 
and  ICr.  0.  W.  Yinoa&t,  o£ 


oanavKloii 

Anewd^ 
liOrdElphf 

the  Boyailaatitiitieny  ia  atteaoting  aome  atten- 
iioD.  Aa  thai  pMteai  is  not  jret  oompleie,  foU 
detattaoaMiotbanibUahed;  but  the  J&aehine  Sa 
baaed'  o«  th*  diieo^iry  that  the  nearar  tke 
appiMBk  te  aoloaed  oirenk,  tha^ateoagv  be- 
ooiaiatheield,  and  the  longer  the  honvetalns 
its  utagtiettiav.  JutpenaifBts  ane^  wb  nitder* 
statfd,  being  niade  on  «  large  aoab. 

ShrW.  ThMnamJiaa  a1a»  taken  e«i »iMftent 
fordyiMier  ttaehinee^  in  tha  epedJeatliM  of 


which eerexal improrementa azedeeoribed.  It ia 
No.  6M8  of  1$81,  and  oontamB.  altogether  59 
'figniea. 

Two  fifea^  piodveed  by  tb»  me  of  eleotrio 
laD^^hMv^eeearMd  in  PhUadelphia  withU'a 
few^'aoonthai  In  one  eaae,  the  attendant  had 
Aegleeted  to  lezew  on  the  oateb-batfai  ta  a 
Jabloohkofriunp  naed  in  a  show  window  of  a 
4ry«gooda  ateca.  and  direotly  the  cnzzent  waa 
awitohed  o«,  a  attbwer  ef  aparka  fired  ttie  ffooda. 
In  tha  o^iev,  aa  ineandeaoent  laa^  waa  joined 
witli..bad  eeiMiaetiona  to  tiie  lea£^  tha  wiiea 
beoanlngwUaabot,  aadthaiMilatl^natenal, 
lar^rigreooipoaed  of  panAa^  blaaing  awivf  in 
•oloaai  piatdndtftef  the  floor  abbta^ 

KoL  K.  da  Bote  Bejmond  haa  been  eleeted 
reolar-  of  tha  Univeni^  of  Berlin,  and  wiU 
enter  npon  hla  datiee  in  the  middle  of  October. 

Tlie  faet  that  lambs  have  been  reared  on 
animal  food  wiH  probably  create  aoaM  little 
aatonlahment;  bat  the  idea  ia  not  new.  Ail 
animala  reared,  en  m>lk  haye  been,  leaaad  on 
animal  food ;  bat  IC  Begnttrd haabaeo  ntilalng 
dried  blood  Mom  tha  alaaghtethpiea>  wMeh  he 
dried at212«  JNikf.,  preaaed  and  powdered  in  a 
ooffee-milL  Thfai  powder  of  blood  waa  giren  in 
doaea  of  ten  to  ei^ty  grammea  daily,  mixed 
with  other  food*  The  experimenta  were  made 
on  aix  lamba  deaerted  by  the  ewea.  Three  were 
fed  with  the  naoal  diet  of  beetroot,  hay,  fto., 
andto  three  tha'powdered  blood  waa  given.  The 
Arat  steadily  laatlflaah,  while  the  latter  Inoseiwed 
to  three  timea  the  odginal  weight,  and  eonnoiB- 
aeurs  declared  thiat  they  had  never  seen  aoch 
fine  lamba  of  thei  aaoie  age.  Hie  ^»»^*niv1f 
aorpaaaed  tbelr  fellowa  which  had  been  snckled 
by  their  dama  both  in  weight  andaiae,  and  their 
ooat  of  wool  became  doubled  in  tbi^kneaa. 
JSxperimenta  of  the  aame  kind  are  now  in  pro- 
greaa  witb  oaWea,  and  promiae  to  be  aa  saooeaa- 
ful  aa  the  othnn.  Bickety  children  are  alao 
atatedto  thrive  on  the  blood  diet. 

The  Institntian  of  ICechanical  En^eera  com< 
menoed  its  annnal  meeting  on  Taeaday  at 
liceds,  under  the  paeaidency  of  llr.  Feioy  6.  B. 
Weatmaoott.  Amongat  the  papera  prondsed 
are,  *•  The  WoiUag  (3  Blaat-Fomacea  of  Large 
Size  at  High -Tkmnerature,  with  Special  Beiar- 
enoe  to  the  Feaidon  of  the  Tuyeres "  ;  «<0n 
Mining  Haoldaery";  "On  a  8I]Mfle-Lever 
Testing-Msehina  " ;  *<  On  Gk>vemingEagine«  by 
Regulating  tha  Ezpa  aion  "  ;  and  <*  On  M. 
f'romentiifs  Aatomatio  Boiler-Feeder."  Mr. 
Orampton  waa  to  lecture  on  his  <*  System  for 
Ksoavating  Uui  Channel  Tanner' ;  and  Hr.  J, 
Fletcher,  •*  Oa  Flameleae  Combustion." 

The  populatloa  of  lille  have  been  distressed 
lately  by  the  state  of  their  water-supply  fit>m 
the  £!mmerin .  Springs ;  the  water  acquiring, 
especially  after,  rains,  a  red  colour,  with  bad 
smell  and  taste,*  and  giving  red  deposits.  The 
cause  of  this  is  the  f  angus  Ortnothrix  Kuhniafia, 
Sabenhorat,  whose  filaments  become  charged  on 
oontact  with  atirated  water,  with  a  predpiute  ef 
aesquiozide  oliroa,  then  enter  into  putrefaction. 
Ita  unusual  dev^pment  is  due  to  various 
oauaea.  The  soil  has  been  prepared  for  it  by 
indastilai  dejeetiona,  espeeittUy  fromdisdUeries, 
btiAglBg  abnndaat  nitratee-  Into  the  water- 
beaang  beda  (very  supecficiei  at  aome  points). 
The  springs,  moreover,  are  near  maEahes  and 
ponds.  Last  winter,  havibgbeen  ratherdry,  the 
aquiferous  sheet  waa  lowers  d  about  16ft.,  and  the 
spring  ralna  audden^  rataed  it,  eagaging  the 
vegistabU  and  animal  produotiona  that  had 
been  developed  in  the  moiat  eitfth.  Once  more, 
a  pact  ol  the  aquedaot  pisaiag  thimigh<dial]L 


in  spores  and  flbunents  of  tile  fungus  whenever 
the  current  became  somewhat  rapid.  Fiof .  Qiard 
adviaaa  tewna  arranging  their  water  supply  to 
seek  springa  in  the  daeperBtcata  (so  as  to  avoid 
CrmUkris^  to  shun  watem  oontaining  salta  of 
iion  proteaida  (which  la  eaaeatial  to  the  fnngoi), 
and  to  prefar  the  auhteaianaaa  waters,  the  more 
aiirated  waters  of  lakes,  far  from  all  iadnatrial 
werka. 

Thereisaatrong  tendency,  in  modem  work- 
shops, tabaiag  steamfovce  diseoUy  to  each  tool 
crmaehiaa,  aad  theca  araaigaa  that  eleetrioi^ 


wlU  prove'  uaeful  ia  the  aama  wagr.  An  inte< 
festlog  ajmUoatioa  el  the  kind  by  H.  Margel 
Depres,  which  he  reeaatly  exhibited  when  leo« 
taring  at  the  Conservatoire  dee  Artv  et  MItlets, 
is  an  electric  hammer.  This  is  composed  of  a 
solenoid  about  401n.  long,  formed  of  a  series  of 
fiat  coils  superposed  and  wire-connected— the 
whole  forming  a  hoUow  cyHndes,  in  which  a 
soft  iraa  oyliader,  of  26  kUograflunae  weight 
(the hssamai),  caa aaove  freely.  With aeironiar 
oomamtalorat  the  side,  tha  system  is^  in  fact, 
lUke  aOraaMBe  ring,  only  atoalght  (iritb^ltaeoU 
lector).  On  the  oommutatev  ase  two  bmsbea,  at 
such  an  angle  that  they  embrace  about  10  ef 
the  oontaots.  Suppoae,  now,  that  at  commenc- 
ing, the  aof  t  iroahaauner  rests  on  its  anvil,  and 
that  the  current  traverses  the  10  lowest  coils; 
the  hammer  will  rise  a  little,  and  take  a  position 
in  the  region  traversed  by  the  current  Oa 
turning  the  commutatcv  a  certain  extentrln  one 
direction,  the  carrent  ceasee  to  pass  through  the 
lowest  10  coils,  aad  passea  through  the  next  10 
above ;  consequently,  the  hammer  rises  egsin. 
An  opposite  movement  of  the  commutator  gives 
the  inverse  effect— vis.,  descent  of  the  liammer, 
iriddi  may  be  varied  in  speed  by  varied  maai- 
piUation  of  the  commutator  brushes;  indeed, 
the  faadliar  eflects  of  the  steam-hasamer  ean  be 
well  imitated. 


tf.  Bonseau  atates,  in  a  note  to  the  Faris 
Aoadamy,  that  while  he  waa  lodUagtlnaagh  hie 
telescope  on  the  morning  of  the  21st  July,  about 
2  a.m^  hia  vision  seemed  momentarily  10  lose 
distinctness,  and  he  found  that  luminous  sheets, 
like  diflused  lightning,  filled  for  a  moment  the 
surfkce  of  the  sky.  He  saw  with  surprise,  too, 
diffuse  fiashes  of  the  sasoa  kind,  produced  at 
about  20ft.  from  the  ground.  The  phenomenon 
was  repesited  frequenttv  daring  a  quarter  of  an 
hour..  T&eZ0  were  no  douds. 

Beoeatly  published  statistics  regarding  the 
length  of  rmlways  in  different  European  states 
at  the  end  of  last  year,  show  that  (Jwmany  pos- 
sessed 34,314  kUometrea ;  Great  Britain,  29,232 ; 
Franca^  27#685  ;  Busaia,  23,739  ;  Auatria» 
19,126;  ItiAy,  8,774;  Spain,  7,839;  Sweden, 
7,4dl;  Belgium,  4,123;  Switzerland,  2,506; 
Holland,  2,296  ;  Denmark,  1,696  ;  Boumania, 
14,174;  Turkey,  1,395 ;  Fortugal,  1,219;  Oreeoe, 
10.  The  total  is  172,372  kilometres;  in  a 
straight  Mna  thia  is  equivalent  to  thlrty-fiae 
times  tha  tecxestriaL  meridian.  The  extent  el 
new  line  -made  last  year  waa  3,d53kBs. ;  three- 
fifths  of  it  in  France  (1,441km.).  France  counts 
1  metre  of  railway  per  inhabitant  (m  this  re- 
apeot  holding  the  first  place);  Germany,  \ 
metre*  The  total  cost  of  European  railways  is 
estimated  to  l>e  about  25  milliards,  855  miUioas 
of  francs,  the  interest  of  which,  at  3  per  cent., 
is  nearly  800  million  francs  per  annum. 

The  Society  of  G(erman  cement-manufaoturem 
recently  held  a  meeting  in  Berlin,  to  consult  on 
an  attempt  lately  made  in  Gennany,  to  bring 
iota  the  market  Fortland  cement  mixed  with 
other  materiala  of  less  value.  A  powder  of 
blast-furnace  slag  is  ohiefiy  used.  The  meetiog 
coasidsred  that  the  efEort  in  question  was  cal- 
pukted  to  damage  greatly  the  good  reputation 
for  solidity  of  the  ceoMut  maaufactmre  of 
Germany.  Leaving  ihe  qoaation  open  whether 
cettaia  additiona  of  email  value  to  Fortland 
cement,  after  burning,  improve  or  deteriorate 
the  quality,  the  Societv  agreed  to  consider  that 
all  Bu<di  additions  should  be  regarded  and  dealt 
with  as  adulterations  where  it  waa  not  stated  on 
the  barrels  and  seeks  that  sach  a  mixture  had  been 
made.  Only  such  additions,  to  an  extent  of  2 
pfar  cent.,  aa  are  fitted  to  communicate  certain 
properties  to  the  cement— tf^.,  gypsum,  should 
not  be  regarded  as  adulterations.  All  cement 
works  ^<rald  be  invited  to  agree  to  this,  and  the 
names  of  those  that  dia  not,  should  be  published 
after  October  1. 

The  sleetrietresistaaoe  olglasaatlow 
tuEtahaa  beeaieoeat^vaassMd  by  M* 


H4  triad  thiee  khidsiof  glaas^oiilBaij 
gUss,  with  base  of  soda  and  lime,  Bohemian 
glass,  and  crystal.  In  all  cases,  lowerfaig  the  tem- 
perature psodaoed  rapiddeoreaaaof  edarinsii»Hy 
^€,g.^  ordinary  glasa  at  -f  61*2*  0.  hadA^a* 
aistanoe  (expressed  in  milHons  of  megohma  per 
oubio  centimetre)  of  0'705 ;  at  +  20^  of  9l1»f  at 
—  17»  of  7,970,  this  last  representing  nettiy 
twice  the  resistance  of  a  copper- wire  1  aq.  mm* 
in  section,  reaching  from  Uie  earth  to  oUmu 
The  hard  Bohemian  glass  was  10  to  li  tiflMa 
mora  eoaduotive  thaa  osdiaanr  glasa  at'ttua  aapaa 
temperatures,  whereas  crystal  iuauhrted  l,6M^to 
1,600  timee  better  than  ordinary  glass  at  ^ 
same  ♦aiiiparatiiiBB.  The  method  wua'ta'aaad* 
through  a  stoppered  teat-tube  the  elselrioltyot 
a  batoery.  Twm  waa  colleoted  inia< 
whose  aimatoasa  wese  joined  to  a  I 
capiilasy  eleotromatar.  The  test-tube  I 
was  immeased  ia  oonesntrated  sulphniio  mU, 
into  which  entered  platiaa  eleemodesw  Tha. 
outer  vessel  was  in  a  glass  envelapevtbsaia  ia 
which  was  dried  by  suiphoric  add.  The  appa- 
ratus was  put  in  an  oil  bath  surrounded  by  a 
sand  bath. 

An  interesting  observation  on  trea  riagt  ia 
recorded  byFsof.  Baohelast  in  La  JVo^ara,  dufaigi 
a  viait  ta  tharuina  of  Falmique,  Mexioe^  ia  18i9« 
M.  Ohasnay  eauaed  aU  the  trees  that  hUk  tha 
facade  af  one  of  the  pjrramida  of  thapalaaate 
be»  eat  dvwtito  On  a  ascoad  visit  in  lt8^,  ha*enl' 
the  treer  that  had  grewn  since  1859,  aad  ha 
remarited  tiiat  all  of  them  had  a  number  of  oon^ 
centric  otsdes  greatly  superior  to  their 'age. 
The  oldea(  coula  only  have  been  22  yeoaof  age, 
but  ona  aection  of  one  of  them  he  counted  250 
cirolea)  the  tree  was  60  to  65otak  inijfsmatnr. 
A  shrub,  18  months  old  at  most,  had  18  concen- 
tric drcles.  M.  Ohamay  found  the  caae  repeated 
in  every  species,  and  in  t^ees  of  all  sizes.    Ha 


us,  but  < 
age  o|»  i)  wJBiimiiiit  has  often  bee*  < 

framjilitiaf  treee  that  have  grown  oa         

For  BMinqua,  M.  Larainzar  caloulatsd'^^a 
years/teviuff  counted  l,700iiBg8iaateee.v][L 
Ohardl^a  obaasfatlaa  requires  the  numbext^ 
be  oi4  dowa  to  160  or  200  vaasa,  mah|M|a 
ccQsliBrabla  diffsreDce,  1,M0  yeiMi.  xmL 
Bach^ttt  asks  whether  BL  Ck»nay  tUti 
account  of  oert^  coloafled  riaga  whlnli  lyo 
tropioiUrees  present  in  ovees  seelicBi^  aad  uMih 
are  t(*todis(bguiahed  from  tha  i 

At  flMlivkB  of  Saint  Ohamond,  iv< 
been  adopted  f«r 


largeoaM 


t     ^ 

In  the  middle  is  a  pit  of  4'75m.  d&meter. 
and  15m.  deep,  contamiog  an  enormoua  vertioal 
toibe  with  oiL  Tlie  furnaces  for  heating  the 
oapaea  aia  placed  in  the  treooh,  aadaba^e  thfcBB, 
at  the  level  of  the  ground,  are  erasiea  ht  lalriag 
theplscefKOm  the  trench  and ' immeralag il* In 
this  oif  tube.  Hitherto  artifilary  pieoaa  hava 
been  plaoed  hosizontally  in  a  vessel  of  oH,  i^ 
this  method  haa  the  drawback  of  slighlljramiqg 
tbagana,  whareaa  tha  new  systesa  ppaAym^^i*- 


Uoaquito  OiL— A  correspondent  from 
head  Bay,  a  place  odehratad  fos  the  aiae  ei 
mosfaitoeaamitbanambQrof  its  amatsuafl Asr  i 
men,  reeoanQeade  tha  foUomna  asa  easy  good 
mixture  for  aaoiatiBg  the  haaa  aad  fade  while 
fltthhwt— Otiof  tasloa.,okveott  10g.,oao|fsaay' 
royal^ea*,  ssirit  ol  camphcr  ija*v  glyaarias  (ep., 
carbolic  acid  2(kma;  mis,  and  shake  weUlbaleaei 
ufing.r**2)rMy  OwnUaif, 

Pearl  I^ifis  Aaaurance  OompaaT*'*-^ha 
Eighteenth  Annual  Beport  of  this  Oompany  reoDrds 
a  great  advance  on  anj  previous  year's  income,  the 
net  increase  on  the  prenium  income  being  neariy 
45  per  cent,  more  than  that  of  any  previousyesr 
since  the  ineorporatlon  of  the  Compnny.  201,194 
new  propoeals  save  been  reeeived  during  the  year 
for  which  policies  liavn  been  israod  rcpreasntinga 
new  annnu  premiam  income  of  £101,967  lOs.  od. 
The  total  premiam  income  for  the  year  amounts  to 
£110,283  lOs.  4d.  which  represents  sn  increase  of 
more  than  £18,000  over  the  previous  year's  income. 
The  nT»^"^^  premiam  income  on  the  poHdea  in  force 
at  the  end  of  Jane  amoaoted  to  £  137,092  7s.  2id. 
tiie  ankount  being  nearly  doable  that  of  the  year  1879. 

Aar  one  requiring  tpooge-  doths  sheald  saad 
for  a  gross  to  Mr.  J.  B  ithudee,  of  BMton  Aisadik. 
Biaanbtstes.  His  doihsare  22in.  by  15in.,  good 
natwiai,  and  only  lis.  per 


Mi 
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mai^tt  #Bi  ONbr»a»  fttvo^  /H^yoMe  to 

piSkiw  ^m^  Umr  prmicmtig  imttrUd,  wiU  ohUgt  Ay 
BHiiMiV  *»  MMiar  V*  A«  LiOv,  «•  wwtt  aa  Ok»  paga  on 

^IwnMkanvcvacTODevxite  whaX  1m  kaofwa,  anAM 
■■Aaaln  lCMf«i^V«t  bd  nan ;  and  that  not  in  tfaia 
vatr*  b«l  ^  aB  olbar  raliijeete :  For  soeh  a  penon  may 
bBia  mmm  pttifwlmr  knovledM  and  experience  of  the 
■tara  ef  endh  a  penon  er  eoca  a  f  oontain,  that  ae  to 
aflMV  thiiCi,  knave  no  nave  than  what  everybody  doee, 
Mi  yeLte  keep  a  ehittar  with  thk  little  pittance  of  hie, 
«fll  aaMtake  to  wxifee  the  whole  body  of  phyiioka :  avloe 
fcemw^eaee  ninl  inconTeaieneee  deiiTe  their  original." 


JXrPITBB. 


[98a0.)-Ov  Aucurt  6th,  16h.  to  16h..  I  obtained 
m  gieeWft  tibw  oi  Jupiter.  The  brilliant  equa- 
torial not  awed  tte  central  meridian  at  16h.  4m., 
anAallfik.  12B.tte  middle  of  the  great  red  ipot 
waaabauiiiJin  tnast  The  former  object  movee 
»  MiMfc  awiffcer  than  tiie  latter,  that  it  gaina 
lJto.i4a.(='81«JoT.  long.)  per  day,  80  that  it  ia 
aiidunt  tlw  toro  epoCa  must  haTC  beoi  in  oonjuno- 
fkm  al  aboni  &.  44m.  on  Augutt  6th.  This 
us  to  compare  their  relative 
^tAm  tte  last  f^w  months  with  that 
in  1889  and  1881.  In  the  Jf  onM/y  JVb<ww, 
YoL  XUL.  n.  97-8,  I  stated  that  betweenNoT. 
19tk,  1880,  &.  Sam.,  and  December  24tfa,  1881, 


oCtte  brigibtipot 

'    'HMxelaliTa^ 

tte  tad  spot    Tbe  peiiod 

tobe44d.10h.42m. 


r    24tii.    1881, 
Oh.  4«n.,  ftre 


.8#-<2sL(sS79-4r 
«aapsttoitahMl<a.  or  !•  al 
iv«nMr«b  wsd  mhttn  sriddb  €<  the  spot 

aOCb,  1882,  the 
to  48  srfnnfia     Hadthis 

I  of  the  «ii  sbooldnow 
lb.  8m.  itflcr  Mr.  ICaiik's  first 
\  iMmikl^  SviUn,  Jimm  1882,  p.  891) ;  bat 
MtitAotaaeaas.  On  AvMt  M,  sTlfih.  12b., 
tt*  skA  vaa  ancttjr  esBtaira&d  On  fiiM  Mqr  be 
MM  «•  aa  v«f7  ncOTnta,  aa  Oa  dataib  of  tte 
^._^__      .     — ^itldsdato 


^basi WW spte«dhr««0  defined.    OntUsd 
jHi'wiMii  first  ■srfdknpaaiedAe middle €< 

m^mMmi4im  at  lO.  fi-fioL,  or604m.bei 


befora 


,    ^  ^y  M»  Bttfnntes,  aompaiad 
«/V«  ^  ^U  swawssr  and  wfaZir  of  1881 


li^tams  ata  wm  Tislbia  on  tte 
IT.   Iw%hit»,  batwean  tbaN 


equatorial  belt  and  the  belt  farther  N.,  there  is  a 
large  dark  mass  connecting  the  two  b^ts.  It 
looks  something  like  the  reid  spot  though  not  so 
well  defined,  and  it  occupies  nearly  the  same  longi- 
tude. It  is  about  as  far  N.  of  the  equator  as  the 
red  spot  is  S.  of  it.  This  new  markmg  is  a  very 
conspicuous  object,  and  it  will  be  interesting  to 
iind  whether  its  period  of  rotation  coincides  with 
that  of  the  red  spot. 

Another  part  of  the  planet  has  greatly  changed 
since  the  last  opposition— I  refer  to  the  region  of 
the  great  south  belt  following  the  red  spot.  Under 
the/,  end  of  the  latter  there  has  been  seen,  during 
the  last  two  years,  a  narrow  belt  connected  with  the 
equatorial  bands,  and  running  a  considerable 
distance  along  the  southern  outskirts  of  the  great 
8.  belt.  This  part  of  the  disc  is  now  a  mass  of 
dark  matter.  Under  the/,  end  of  the  red  spot  the 
belt  is  apparently  bulged  out,  so  that  the  eastern 
side  of  the  spot  lies^.  of  a  great  caTitv.  The 
belt  is  very  dark  in  this  reoion  and  far  to  the  east- 
ward ;  but,  on  the  whole,  I  beliere  the  equatorial 
bands  and  the  red  spot  are  somewhat  fainter  than 
last  year.  The  markings  near  the  equator  of  the 
planet  now  exhibit  signs  of  great  dirturbance. 
being  broken  inplaces  imd  showing  many  dark  and 
bright  spots.  The  new  spot  N.  of  the  equator,  and 
the  distortirai  of  the  great  S.  belt  are  now  amonast 
the  most  conspicuous  features  of  the  planet,  ana  I 
trust  that  some  of  your  readers  will  examine  them 
at  an  early  opportunity.' 

W.  P.  Denning. 

Bristol,  August  6th. 

OATALOaUB  OF  SUSPBOTBD  VABI- 
ABI.B  STABS.— Vn. 

{Continued  from  page  620.) 

[20381.]— Tanma—Trianrolnm— Unas,  Xajor 

et  Xinor— Virgo— Ynlpecnla. 


there  is  not  the  slightest  shadow  of  a  doaU  ii 
regard  to  my  divorcing  Ze^a  HereuUi  in  Jus, 
1880,  for  I  not  only  repeatedly  did  so  mytdl^tat 
both  Bir.  Masters  and  Mr.  Weed  had  notnokk 
in  making  the  same  obserration  on  sereial  oogsbobi, 
and  this,  strange  as  it  may  seam,  wis  wbm  si 
could  not  divorce  Zeta  Herculis  with  a  4^  Way. 
I  mention  these  two  facts  in  juxtapoaitioB  to  Aov 
the  utter  ridiculousness  of  depending  on  thatwo' 
neous  and  antiquated  formula,  4*66in.  /  aperioit.  It 
is  hardly  necessary  to  point  out  that,  acoocdisf  b 
the  E  and  A  formula,  the  4iin.  Wray  oogU  b 
have  divorced  it,  and  it  ought  to  have  ben  in> 
possible  with  a  3|in.  aperture;  but  the  trolbwu 
exactly  the  reverse  of  this.    It  may  weU  te  iibd, 
What  was  the  cause  of  such  a  diirerenoe  iatk 
performances  of  the  two  glasses?    Thiswaidsi, 
in  my  humble  opinion,  to  four  things.    Fiat,  fte 
quahty  of  the  objective,  the  eyepieces,  ths  syc, 
and  ftftiHm^timn     Though  all  thoae  eausei  mj 
have  baei)L  concemed,  still,  the  main  causa  wsifte 
eyepiecea.    With  such  eyepieces  as  came  wiihtk 
4iin.^Wray,  I  should  consider  it  a  "  large  cede** 
to  divorce  Zeta  Herculis  with  8iin.    One  of  thn 
made  a  flag-pole  look  as  crooked  as  the  handle  of  i 
jug,  another  we  call  the  London  fog,  and  In 
afndd  we  condemned  and  sent  back  a  fine  objcctife, 
when  the  whole  of  our  disgust  ought  to  have  bw 
vented  on  the  eyepieces.    However,  by  disoardiBg 
the  whole  cotene  as  uselees,  and  getting  new  m- 
I,  we  are  now  pleased  to  say  onr  4iin.  Win 
I  to  work  as  if  it  had  no  respect  for  thstl 

AformuhL    And  why  should  it ?    ThstBA 

formula  only  represents  ttie  perf onnanoe  of  osfi- 
nazy  objectives,  with  common  eyepieqas,  under 
ordinary  atmosjuierio  conditions.  It  de^not^ 
the  lin^  of  good  American  objeotivea,  and,ianf 
humble  opimon,  onr  ^in.  Wray  will  split  bdowtt. 
Alvan  Glark,  a  short  time  ago,  promised  to  osb 
Ifr.  Weed  a  4in.,  on  the  very  condition  thtA  tmim 
iiepHt  to  Vhe  was  nottotakeit;  themakercf 
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pettj  rnnoli  the  Mme  state  of  darkneai  as  he  was 
m  before.  As  I  promised  lately,  I  here  give  sach 
as  are  interested  la  the  work  the  benefit  of  my  little 
knowledge  of  it.  It  may  be  obserred  that  it  is  an 
nnnsaal  subject  for  a  watchmaker  to  write  upon, 
but  then,  as  I  have  said,  I  haye  had  frequent  op- 

Srtuaities  of  seeinff  the  work  done,  and  observing 
e  methods  adopted  to  seoore  success.  It  can  in 
no  way  be  called  a  branch  of  mechanics ;  but,  as  it 
is  a  matter  with  which  householders  are  intimately 
associated,  there  may  be  many  readers  of  these 
pages  who  maj  profit  by  a  little  instruotioB  in  the 
art  of  repairmg  and  lireting  china  and  glass. 
Glass-blowixig  and  mending  I  have  done  on  a 
■nail  scale  as  a  sort  of  pastime. 

It  has  always  appeared  to  ma  that  an  unneoes- 
■atily  large  number  of  rivets  are  invariably  put  in 
the  broken  articles  by  the  itineraot  menders  who 
perambulate  the  country.  It  may  be  that  the 
workman  has  an  eye  to  ^tting  as  much  as  possi- 
ble out  of  the  job,  or  he  u  led  away  by  a  desire  to 
make  the  ariide  as  strong  as  possible.  It  is  charit- 
able to  allow  that  the  latter  »  the  correct  suppo- 
sition. Anyhow,  I  think  for  all  ordinary  require- 
ments, a  few  well  disposed  rivets  are  quite  as  effi- 
cient as  a  large  number  crowded  together  in  an 
iDAightly  manner.  For  a  simple  orack,  two  or 
three  rivets  are  ample.  A  compound  fraeture 
neoessarily  requires  an  increased  number  of  rivets. 
There  is  no  great  beauty  in  a  rivet  at  any  time,  so 
no  more  should  be  usea  than  are  absolutely  neoes- 


F"  /    G  .  3 


is  a  flexible  spring,  fitted  with  a  drilled  ooUar. 
The  screw  B  is  free  to  move,  when  acted  upon  by 
socket  C,  by  moving  which  op  and  down,  the  part 
B  is  revolved,  together  with  the  driU.  A  common 
form  of  drill  is  represented  in  Fi^.  3.  This,  I 
think,  is  known  by  tne  name  "  Archimedean. "  It 
is  not  so  useful  a  form  of  drill  as  the  other,  be- 
cause both  hands  are  needed  to  work  it,  unless 
the  handle  is  held  against  the  breast.  With  the 
other  form  of  drill  one  hand  is  at  liberty  to  suide 
the  drill  and  hold  the  article.  In  drilling,  a  fioger 
should  be  placed  at  the  spot  operated  upon,  for  tne 
purpose  of  feeling  when  the  drill-point  is  nearly 
through.  Itsmproadh  will  be  koown  by  a  per- 
ceptible warmth  and  vibration  (if  I  may  so  term 
it).  It  should  not  be  allowed  to  oome  through  or 
even  to  chip  the  enamel.  Although  a  diamond- 
drill  is  almost  a  necessity  for  this  kind  of  work,  it 
may  be  done  by  a  j^perly  shaped  and  tempered 
steel  drill,  when  assisted  b]r  a  little  spirit  of  turps 
as  a  lubricant.  The  cutting  edges  of  the  drill 
should  slope  in  opposito  directions,  two  facets  only, 
as  in  Fiff.  4,  representing  two  sized  drills.  In 
starting  the  holes  the  drill  may  be  guided  by  the 
finders,  or  a  piece  of  metal  wiUi  a  hole  in  may  be 
held  down  ia  position  as  a  guide  for  it.  The  wire 
used  for  riveting  should  be  of  brass  or  copper,  well 
tempered,  and  aocoratoly  shaped  and  fitted.  The 
rivets  should  have  a  little  sj^g,  so  as  to  catch 
under  the  holes  on  the  inner  sides,  as  at  B,  Hgs.  1 
and  6.    The  rivet  faces  should  be  filed  flit,  so  as 
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strength  as  the  nature  of  t£e  ariide  and  its  uses 
require.  Again,  the  size  of  the  rivet  should  be 
proporiionato  to  that  of  the  artide  under  repair. 
Obviously,  such  slight  and  delicatdy-formed 
stftides  as  are  found  m  some  tea  and  ooffeebMr- 
wices,  should  not  be  flttod  with  such  large  rivets  as 
would  be  neoessaryto  hold  together  a  punch-bowl 
or  soup-tureen,  x  et  it  is  no  uncommon  thing  to 
see  the  same  sized  wire  used  indiscriminately. 
The  drills  and  wire  should  in  all  oases  be 
consistent  with  the  job.  The  term  riveting  is, 
to  my  mind,  rather  misleading,  as,  in  fact, 
the  mendinv  is  not  riveting  at  all  in  its 
generally  unoerstood  sense,  because  the  holes  are 
■ddom  or  never  drilled  right  throush  and  the 
wire  hammered  over,  ^le  holea  axe  drilled  only 
partly  through,  as  in  Fig.  1.  and  at  an  acuto 
angle,  as  wilfbe  seen  in  the  drawing.  The  pur- 
pose of  this  will  be  evident,  as  by  reason  of  the 
rivet- ends  undersetting  in  the  holt,  the  possibility 
of  the  rivet  working  out  is  sJmost  nil.  The  drill 
should  by  preference  be  a  diamond,  mounted  up 
as  in  Fig.  2,  or  in  a  somewhat  similar  manner. 
The  diamond  being  soldered  into  a  metal  tube, 
■lightly  ocmed  in  shape,  as  atD.    The  top  part  A 


to  set  dose.  For  cement,  use  a  little  whita-lead 
or  well-made  putty,  and  force  it  firmly  into  the 
cavity,  after  the  rivet  is  set  in  its  place. 

It  will  be  found  of  great  advantage  in  repairing 
a  compound  breakage,  and  materifOly  add  to  its 
strength  if  a  little  transparent  cement,  made  of 
acetic  add  and  isinglsss,  is  applied  to  the  edges  of 
the  china  before  w  fiioal  job  of  riveting ;  or,  if 
time  will  allow,  the  broken  ports  should  be  firmly 
attached  to  each  other  an  hour  or  two  previoudv. 
The  parts  should  all  be  perfectly  deui,  and  be 
slightly  warmed  before  applying  tiie  cement.  If 
they  are  not  heated,  the  cement  gets  cooled,  and, 
instead  of  adhering,  forms  a  hara,  loose  skin-like 
substance,  whidi  prevents  a  dose  fit,  and  is  per- 
fectly useless  in  its  place. 

The  parts  oan  be  effectually  and  safdy  heated  by 
immersing  them  in  hot  water,  and  wiping  dry  on 
removaL  The  jeb  should  be  done  quiuly,  and 
the  parts  brought  togettier  immediatdy  this  hot 
oement  has  been  applied,  as  it  sets  quickly.  All 
that  exudes  can  be  removed  when  oold.  Fig.  6 
shows  an  article  mudi  broken  which  has  been 
strongly  mended  and  made  thoroughly  useful 
again,  with  a  comparatively  small  number  of  rivets. 
Fig.  7  shows  a  very  handy  form  of  bow  drill,  the 


handle  of  which  oontains  the  drills  not  in  use|  the 
end  of  it  unscrewing.  The  sodcet  of  the  dnll  is 
keyed  into  the  handle,  and  revolves  with  the  bow 
and  wheeL  For  very  large  artides  this  form  of 
drill  is  exceedingly  useful,  as  it  can  be  hdd  in  any 
position. 

Glass  goods  are  mended  in  a  predsdy  similar 
way  to  ohiniu  extra  care  only  being  needed  on 
account  of  the  brittieness  and  thinness  of  the 
artides  generally.  Stems  of  wine-glasses  may 
easily  be  joined  together  by  melting  the  broken 
ends  in  a  dear  gas  or  other  fliame^and  pressing 
together  when  perfectiy  plastic.  The  blowpipe 
wdl  assist  in  getting  the  heat  up.  Glass  is  such  a 
slow  oonductor  of  heat,  that  no  fear  ol  burning 
the  flngers  need  be  entertained,  unless  the  worker 
is  an  immoderato  time  at  the  job,  so  that  the  parts 
oan  be  held  by  the  flngers  without  danger  to  them. 
When  mending  glass  goods  in  this  way.  the  sur- 
rounding air  should  be  kept  perfectiy  stilly  and  all 
possibil^y  of  a  sudden  drau^t  of  cold  air  falling 
upon  the  heated  glass  guarded  against.  A  draught 
of  cold  air  upon  we  junction  would  prove  ftitalto 
it.  The  stom  can  be  set  upright  while  the  glass  is 
soft.    Let  all  cool  gradually. 

Alfbjos. 

80IBV0B  AT  SOXTTH  XBNBINaTOV. 

[20384.]  — E  V JJDMITLT,  Sir,  your  artide  upon  the 
above  subject  has  disturbed  Ifr.  E.  Jackson's 
tranquillity  of  mind,  and  other  people's,  too,  but 
in  an  oppodto  direction.  No  aouot  each  corre- 
spondent is  giving  the  result  of  his  own  experienoe, 
and  trusting  that  the  controversy  may  bo  crowned 
with  a  goM  result.  A  few  years  a«o  the  writer 
was  "  fortunato  enough  "  to  be  a  student  at  one  of 
those  sdenoe  dasses  under  South  Kensington,  and 
the  subject  under  oonrideration  was  pbysiographj ! 
However  many  subjects  are  included  m  that 
**  term  "  now  we  do  not  know,  but  at  the  period 
we  axe  writing  about  it  meant  *'  physios,  chemical 
tolementa  goMOgy,  astronomy,  and  physical  geo- 
graphy*'; and  what  is  more  surprising  still,  we 
were  beautifully  glided  through  the  whole  doasain 
(P)  of  these  various  subjects  in  about  twenty  honn 
(that  is,  twenty  lessons  of  one  hour  each).  If  the 
proper  designation  of  such  procedure  as  tliis  be  not 
**  cram,"  we  are  at  a  lou  where  to  search  for  an 
appellation  iHierewith  to  adorn  it.  We  met 
weekly,  or  at  least  should  have  done,  to  reodve 
our  so-called  *<  sdence  lessons."  The  method  of 
reodving  them  was  as  follows :— The  students  sat 
'^own  CMh  dde  of  a  long  table,  and  the  teadier  f?) 
Ht  the  bottom  end.  After  all  were  duly  seated,  tiie 
strict  injunotion  came,  "  Take  out  your  books, 
and  turn  to  page  so  and  so."  Then  the  teadier 
would  oommenoe,  and  read  over  the  various  pages, 
the  students  of  course  loekiag  at  their  books  ana 
following  him. 

Presentiy  a  student,  whose  curiodty  was  more 
Hcuto  than  his  ndghbour's,  would  ask  for  an  ex- 
planation of  some  rather  obscure  sentonoe  before  we 
[Mooeeded  further,  to  which  came  the  stereotyped 
reply  of  "  Never  mind,  you  won't  be  likdy  to  have 
a  question  upon  that.'*^  (Probably  a  phuoeopher 
in  embryo.) 

Now,  Sir.  if  such  teachers  are  "  not  responsible  " 
for  the  replies  of  their  pupils,  we  very  eamestty 
ioquire  who  is  ?  Mr.  E.  Jackson  cannot  accuse  the 
pupils  here  of  not  paying  attention  to  their  les- 
ions. The  profound  secret  with  the  teacher  was 
the  discovery  of  all  those  points  upon  whidi  he 
thought  there  would  be  questions  asked,  and  a 
jadiaous  avoidance  of  the  remainder. 

During  die  whole  course  of  lessons  we  never 
saw  a  specimen  of  rock,  and,  as  far  as  my  memory 
serves  me  now,  we  never  had  a  sinsle  experiment 
performed.  One  night,  by  way  of  a  change,  we 
had  a  small  globe  to  show  us  the  shape  of  the 
earth,  and  tiie  distribution  of  land  and  water. 

Sach  is  the  writer's  experience  of  the  Science 
Classes  under  South  Kensmgton :  the  value  of  it 
we  leave  to  your  readers.  A.  Xanook. 

[20385.]— *<Nuir.  Dob"  is  wrong  in  saying  that 
I  show  tliat  one  half  the  instances  I  quote  have 
gone  astray  from  the  very  objects  of  the  Scienoe 
Department ;  I  show  notmng  of  the  kind.  Tiie 
l^tlemen  I  referred  to  were  trained  at  South  Elen- 
sington  for  the  purpose  of  teaching,  and  this  they 
have  been  engsAcd  in  ever  since  thev  left  the 
behooL  "  Nun.  Dor  "  can  satisfy  himself  on  this 
point  as  regards  my  ovm  case  by  referring  to  the 
**  Sdence  JDireotory  "  for  any  recent  year.  As  the 
whole  of  **  Nun.  Dor*s  "  argument  is  based  on  this 
misconception,  now  that  I  have  removed  the  fonn- 
dation,  the  superstructure  falls  to  the  ground. 


Birmingham,  Aug.  12. 


Edward  Jaokson. 


BTONBHSVaS  AJSTD  8X7V- WORSHIP. 

]— I  DO  not  know  whether  the  material  of 


which  Stonehenge  is  composed  azrees  with  that  of 
the  eocene  strata  or  not ;  but  I  xanpy  that  it  does 
not.  I  have  steted  that  it  is  mv  intention  to  visit 
the  place  as  early  as  posdUe,  wnen  I  will  see  if  I 
oan  detect  the  protruding  rooks  spoken  of  by  our 
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^      BiMi  -    .»  .MHH»  weea  allan..  Oaa  of  the 
ift^vttdto  ooBtaiii' tant 
a  ecpw  devi«t»  ai.  the 
neeaarfeiialhilaaiireiilf 
^Indita  the  dedttiea 
■ear  cuetod  priev  tat  the 
The  trenoh  mnammSmg 
^^Meol  the  banowe  aa«- 
i«AiMk  «t  ie  agaia  addooed  that 
«^Hi4  aattt  aftev  the^  ttaM  a< 
.A*¥anowt. 
^'toAj/i  tmmm  Teiy  probelto 
^^.^^  ...A  4t«  )jr%aaMU  foteeolioHiwi 

'^      >,.^ijAj«.    The iaife iteaee ahee rty 

""  _      _    —    u.  ^  wfciMrtimnt  taiona  then 

.    ^ .  .^^ .  AiMt  t  MA  Ml  be  so.    Tbm  bmmi 
.^  .*««  *«.».:**«* -tinier. 

\  A  iwe aitlefaad  twere>vala, 
the  '*CeU  or 


.^^1     L2aS».)*-Tks«'nfiealchH«B'*'whidk  »Sa. 


•'Heo, 

Xeofithje  •«:  h«i,  niBBnf  to  ■▼ 

StrB.G.  Hoaza,heis  aiopadomtkaX  «i/ 

tiomanaeefaaa.    TLe pile  mi^ht,  «§  "  F-K-A-ST" 
hae  Mid,  haTe  hees  created  m  the  Broue  an. 

The  late  Ber.  Fd  Pilr  rUmirii  ^trrmrihf  jtciwltli 
anoMOar  Mrwmte  throcghomt  thawecid,«Bd 

tesplea.    >a  eaM^t,**    he  Mya.   "b«t  ptceoe 
then  tohetheta^ptefli  the£aft*     ^   ■-  .   .. 
to  the  an." 

^' r-\wittid  an  aaaa^^fr^^rto  I  ■»«  v«aa  tfee  poet  is  mv  a 

'^lof^aima.ilid 

fnctaoa  o<  a  ahoct  diataaeeof  virecB 


-  aniTed  at  aar  naur  aitiifMMaj  ax-  i  ^"TT^  T  •  ""T^*  '•—••"« 

Agee  «po«  acta  ha^  do«ibdH  SQM  ^^:?:^  ^  ^  ^ ' 
lyMaeetheeeea»cewera««gted.i>eghawiaaSe    ^'^■**^  i*— ■     ^' 
Sin  the  Bo-a.  mTa«a.rb^  rkS  te^  I  r^«^ 
ta  evade  the  idea  ttatina  w —i^  >^  i  ^,,^  |  tnred  that  they  aw  r^*^  wh_ 
theiirfiBe  cany  ite  crigim  farther  back  *^n  the-  ^  **^  *^  ^^  ifciretvm  to' 
Dnada.    We  haov  that   m«  waa  «Md  xa   this    ^^^t^    ^^^ 


We 


the  Bnmiai  litt<iwl,  far  thwiwberina    jf"?* 
Aitedvitheefthek  |tohek*. 

-    '■    ^      -  i^jwherethe 


aUovt«r  decay  vh 
p  drrelaped  on  thia 

eC 


czteBt  to  which  w« 
zeall  J  do  aot  tkiak  we 
oraveBataa 


eany  oar  cxpoatalatXM,  I ,  *^.^^M? 
chaaaEdveatatMeverdkt,  '  5SLlI!lSSi 


i  ai  amf  msrmmc 


fd  &e 
ia  a  itoi  ia'the 

««  the  cwtaideef 
theoe  are  the  MietoopoSitBa  (Baaxow 
North   StaffiwifahJH,  a»d   Great   ~ 
lAttar^shdwani 


«  _«^oi.^Miiii«»l<tfthiab,aiidalmiiiaft. 
^.jn!i-i  I5i  ^oeglreii  betwewi  eaeh 
' — ^  "^tth  their  width,  --- 


.J"'l^';^^iSi.e*6»iiaWr 


I  oaMtfli 


the  old  caasioa,  at  aa 
at  aa  aagle  erf  90".  I  , 

rjs^'^^'s:  2:  i  "'^^^^s:- eto^  the 

Tr.7^^T."f    thaa  45«.     I    have  etatcd    &>t  thia 
aeat  t**««y  .>^f^Mg»:  hct  wa  aDo»  ih«  aim  to  ro  to  «•  «  » 
■****''**"**,™*!aIio«»»eefar«ajamij«.    SifrmAk  sho«ld«  tf  psi- 
BbMi,hepUoed««&«  Irft  hean  wde  «<  &ae:  M 
mm  A^^m^     fngmttn  hai«  nm.-u  «ha  they  da 
StISS'    or,atieaet,ti«yA«udha«.    Oar« 
Twoorthr^de,?n«to-the|«akaiT3!i    ^^aj^JJ^thargreem,  ioetoadoli  - 

^*w**  ttSii  eMt  to  weet^  Oa.  <rf ,  1^-*^^ 

^>a^^»-^^^  ^K^i^  ae  a^^  ew    ^^  ^ 

the  wife  hreahs.*^  Fir  the'vcsrd*-* 


mi  the  arm  or  &e 
^^aetad  as  deader, 

lytotheacxtweul- 


•^  r   I  fiiiiiilM  noa,**  ■■**  ■■■■■HN  «i.M  ha  .^jatad  te 


•^TCW.T 

of 

is  the  Tens  e< 


^r»J^*"F^.ddkr^BKndy«i*a  to  kei*  AetoaeiMVir 

^  .'  .:    .  y    thetop^Ofcieahaady  iaamd  aftpaaaiM^  9«» 
w«mhft  ial*  •  ^^31^   iLwith   wteeh  «ha  um&m  ^^»  m  ^m 


Ki 


yrx.  I>3«-"  Cl<tSw  l^>Mr  ffzsnste 

ta  B|;walda^  the  praebcal  T«.a»cd 

Myfe&gha^iyew—    Iw  iha  fat  ptoea. 


^u 


ENGLISH  MEOHANIO  AND  W 
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ftiMid**N«K»»  l«t«aiiwdtti*ttw»  about  ft  T«tf 
ARO ;  but  owrnir  to  a  htkxry  storm  <»T»rt*kio(it  mrteli 
aurt  friandi,  we  had  trt  b**t  •  h.i.<»ty  retreat,  and  I 
wa»  not  able  to  glaa&  quit*  aa  maoh  aamixhthaTa 
been  wiiibe>d.  * 

1  wiU  now  «xhaait  my  *t«>rk  of  iaformati*^  oon- 
ceniwirtbe  plaoa,  and  ^h*ll  not  be  able  to»tat« 
auytluughntharimta  1  aotnaUy  Titit  thaia  noble 
r«iuam». 

StAnahenge  h  »ittiata  about  S^  imlee  X.W.  of 
S^bury^  aud  h^  not  far  from  anau^le  formw!  br 
th<»  ^notion  of  two  roada ;  one  l«adio|r  to  Wrhe 
(^^uib),  and  the  otb#T  to  tiie  nortlu  tbitm^ 
^hrewton 


north,    tbtoogb  j  wo  naa^ 


to  a  pTTftmidal  form,  an*' 
other  ttonea.    Within  tl 

The  entire  nnrober  of 
at  from  125)  to  UO.  J 
been  adTanced  as  to  tl 
pile:— 

*♦  The  on^  of  it 
as  deeply  iuTolTed  i 
it  in  the  povsent  Cf^ 

**  It  is  mortif yit 
should  still  rsmn- 
All  it  darkxMas  u 
if  eon  ject 


*«*!   H-yt^boryto  wi^tort^^iii^JS^^:^; 
adrancing  on  the  Utter,  wb  arrirs  at  the  aT««ne       cSpSS^  I 
rart'v  into  the  trmr^  ffr^m  »K«  v  p      •^-c^iT^T  . 


leading  dhect»y  into  the  tnnpM  trr^m  the  X  E. 
whjch  IS  d*fin«i  br  a  bank  aad  ditch  on  eithar 
aide.  The  tirst  object  which  m<v>ts  the  ere  is  a 
stone  about   Idft.   htjjh— ••The  Fiiar't  Heel"  — 

-a_sj«erable  l>n»idn3al  fiijnr*,  with  kmifl^wiS    tolhT  re 
the  saoed  yiJe.        >>iU  adrarnn^,  w«  entw  the    a«»ibe 
ar<acrfth.wrTk,arafl«dth«titis«mt«ndedW    bS^ 

L1^^;^^t^^'*'**'^^*^••^  "^^^  <>»**«»* t4»'*  »too«. 


anaient  p*)e  ** 
Iniifo  Jon 

TMople. 

•'The  cir 
poitiott  ni< 


h rough  the  nodes. 

t  as  regards  the 

Is  or  begins,  it 

•t  be  ao  trans- 

lUit  a  viol i a 

rations;  its 

(afferent 

"  at   the 

..    in  tbti 

' d  I   have 
-  a*?  I    re- 
lying string 
.  DO  ie  at  th^ 
K»  3oundSo3u^ 
V  transmit  at  the 
tis  whose  nod^i 
nnde  produced  by 
-  action  can  only  he 
.s  ..f  those  fibres  which 
t  of  the  SDondboard  is 
irds  the  transmissiaa  of 


Talium.  aad  t^e  circumference  \9  $^  raxxia.  In  a  line    w:tb< 

which  b«ai«  tW  maxAiof  toeds,  aad  r  Tttod    c - 

•rtvt;  aisftnpi»OK>a  to  be  the  akaroawhirk  i^    »  v 


•rtvt;  it  is  ftnpi»OK>a  to  be  the  attar  on  which  t4a 

**l>tar's  Ue^V-  ai^i  tha  aa»a  distant*  tnmm  the 
o^tMoa  of    the   sh^  oKv^ia,      r«»m  Va*l«n  to 

Ur.-^ue.  wid  iha  luaaa  diasete  of  the  T«aWo 
itsej,  are  K^th  :vO;X     The  BiiUau  ,ar  cither  i^a- 

!f^?^v  !?^,i*  ^***  ***^  P*^*^  «•  the wooir. 
t2.>r.  i^f  «vVft.     h«fv<«  ealc«ui«  the  tampia  w»  iqu«' 

obJerrs  two  ato*M#  an  the  oairc  <a.-««immaatkifciL 
oc»e  IMS  tha  «cvuth>aasl  uds^  ami  ihe^  o(a«>  co  * 
t>otth-wt«t     Th««  are  tsro  aaaaU  t^aasih  en  *' 
orivml^i^Nata.  wh;«h  am  snprostoO  by  ^aU«*.e .' 
hare  »upw^rt«d  two  Tas«a.    r*e  two  usm*t 
aMeav«M  he  aasvaas  w»ra  aitan^    Oa*     : 
tw»**,  whsn  c^tted^  was  f  icad  *^  ccnz^n 
K^nea.      TW  ^raLum   aai   a^^-cr    e«T;au^ 
txaan^itt  ctx^id  frctA  i^e  rbv-^ujav^uxa.  u 
3C»x«^^)y  asNpar««i,  wkicAi  )«h^  :»  tt»   \ 
XAMA  UA  anr^aiAhral  hazicw  u::j««4  pt.  . 
«c>e«cx^  0i  :^jM^«Mi4«L     Tha  trccch  «  . 
the  fc>r    'wai  cmrs  u;»o«^  one  c^  :h*  ^ . 
^l^"|lng  ni»  a»:aja.   H*JMa  u  »  ar&ia  ^  ^ 

>h;?«*:-«2uea  wasnos  craauedaa:^  aiur  . 
t^e  e««e«a  <d  K«aa«^  the  imotwil 

the  Q««.cn«a  swra  ao?  br  %  en  i  i  ! 
aiiuittaUseertheocbaiJ  Tbie.A:  ' 
1  Via  aa  «nXR»cL;i.- 

^^±  ihe  o£jaer  fMii  a  na^r  £.  .c 
«v«*»  w>c<^jc  3n.:jc«2e  li*  jaim 


N 


t;at 
,-  ired 

"  ir^  foot, 
^^ya  BM  a 


-.^' 


^4^«« 


as  Mr. 

to  an 


.'Oii^sion^  the  past  has  an 
'.Mtd  OS  a  whole,  forsiing  a 
..  .1  .^  it5  mode  of  TibratiDO. 
'1.    his  twoaruons;  it  tran*mitj 
-V    t^    across  it  to  the  b&ck  of  the 
; .  -  liu  increAii^  effect  to  the  tone  pro- 
ne snction  of  the  striag  by  detersaip'ng 
,   ,u  of  ihe  5oaadb:Ard  in  a  dr£nit<  direc- 
\  iri  ty    in    the   tone    of    'haranny''  t> 
.  ',1  ■<  aicendencT  is  girea,  U  the  c^ose  of  tb* 
:  .t'l'iii  in  the  tones  of  dif  erect  Timlin*,     I  a«T«* 
■ti  •'  Fiddler**  in  thinking  the  pc«t  nnaec-asssry, 
'he soundboard  be  mort^  theri^ht  way:  I  woali 
-  ther  say  if  it  be  cnt  in  such  a  way  as  to  gire 
Is'eadeDcy  to  the  faronred  hanac«y.     Bat  th* 
pjat   seems  to  me   to  giro    a    ready  meihed   by 
experiment  of  ad  j  osting  the  Tibraaoo,  when  thtr 
8oandboard  is  not  s>  cat. 

I  don't  quite  f^3w  *' Fiddler's •*  Hx»  of  am- 
ment  jus:  at  this  peiat.  He  ssrt  if  a  9oandc':ax  i^ 
not  used  the  T^j»ia  wi!l  9oai»^  loader,  m.^: :  ba: 
fnrther,  he  ssys.  "and  without  a  aide."  G^itmi 
tiro  soundi  of  the  aune  pilch  and  lisibre.  thafr- 
hire  the  saiae  h»ra&^:u«,  ^^  saae  rodas^  Why. 
then,  **  wiih-ct  s  n>i*'* :  The  n:*d?  mzslb?  pre- 
aeuU  whelbdT  it  b«;  d^  raired  :t  tie  occitxri  of  p^s* 
nith  *  bAd.y  Cttl  bcj^ri,  cr  W  *^e  Tarrli:^  thick- 
ness of  th*  fco^rd  it-*lf .  T*ien  why  sh:  ill  *  *'  >  w- 
Okoaic  fonmatjaa,*'  c*t:«»qz*ct  oci  a  t:de,  a»ocdinr 
to  *  Fvdi-er.*'  weaken  rbe  t>3»*  D.-»es  it  at 
«>ttx^  «~.th  t^  f  us^dasa^xtal,  a=^  by  in  coabeaa 


solar  energy^  whfle  in  a  state  of  €xtrea»e  stte^ 
tion,  I  cannot  concoiTe  how  they  can  com*  Uritc 
the  sna's  photosphere  without  oombinrng.*'  I  i; 
not  know  what  this  sentence  of  Mr.  SdQ:*i« 
means,  when  it  is  considertd  with  ref««ooe  I  U. 
Siemens'  theory.  What  Dr.  Siemens  tavoc^  k 
that  a  process  of  interchange  is  oonitsniiy  ru 
on ;  the  sqaecus  ▼aponr  and  carbon  ooa.pottii  s 
space,  b?ing  dissociated  on  reaching  the  na.  is 
compressed  into  the  solar  photoephere  at  th*  y/nt, 
while  a  current  of  the  same  rapDur  reas«oca>d  a 
sent  out  at  the  equator.  That  this  out^ow  eib 
tdce  pi  see  can  be  shown  on  mathexnaticsl  STJ'*:^ 
the  cnly  condition  bong  that  space  ia  not  ec?^ 

Many  questions  of  a  Terr  ii.ter«8tina:  cii-i-? 
hsTe  b^eu  raised  respecting  this  hyp:.thi«is  by  > 
Sterry  Hunt,  Prof.  Fittiexald,  and  oti.«^,  a 
Xatxre,  and  I  refer  Mr.  Schocht  to  the  Im*  ;:_ 
present  to! ernes  of  that  journal  for  tb*  c-r 
spoudence  on  this  subject,  wliere  ba  wiU  tki  vi 
the  objections  to  the  theory,  so  far,  hare  beeLat 
by  Dr.  Siemens. 

Worthing,  Aug,  14.  C-  H-  Bonata 


a&AVTTT  SSCAPXXKVT  CLOCU 

[20599.]  —  Sib  Eiacr3n>  Bec53?tt  and  ri" 
interested*  in  Horol->sry,  wiD  be  g^lad  to  knor  -':» 
pr^greas  of  the  gravity  eacapexannX  in  tht  Vl^- 
St4tea. 

Messrs.  K.  Howard  and  Co.,  of  B-*toi.^ 
c^'ebrated  wa*ch  and  dock^Akera.  hsT*  i-t 
u«^  this  easapement  ia  ibear  refnist»  c 
tow«r-el>ck5  f  or  sotme  atx  or  se^^n  T-«r»  pw:  •- 
ralue  it  hixhly.  On  a  recent  -rial  tj  t3«oEr  tj 
ia  this  dty.I  had  the  p^eassre  of  n^ecx^  a  tet  irsi 
tnrret  cic^k.  nsiag  the  contMe  J-l«g  grarrtr  »-* 
ment.  and  strikinij^  the  h:>aiB  nxki  qaart^^s.  Zj 
workmsnthtp  was  first-ciass.  mokd  ina  rj'tf:' ^ 
wh:^  thing  Tjiicatad  durabclity  ar*d  tiae-i^v^ 
qualitieito  Their  pcxsczpal  r-g^»i3T  wi#  a**  i 
4-leg  grarity,  sad  put  in  an"  el*frKBt  esse  rz 
m«c=azial  pect-dalua,  altotg^lhs-  ns  tMS  a  Ttr-^ 
as  I  erer  saw. 

Measn.  Hre^rf  '^M  me  tfcey  h^  m»^  ^ J- « 
rrsT'.twa,*'  frr  th-  T-  'j-a*  b^:-  ^its.  ix  Dt  E* 
ChsnA  an  5A  Aretae.  ani  f  :«r  tb*  Starrian  * 
^  the  "Gra-d  Central  D-?o^"  ai  cr  u 
dtr.  rb*T  CJd  a:*  citis  me  t»*  raSns  cf  vr  - 
th«»  ci.-<ia,  b=X  saad  ftsy  want  mM  w«m*  u « 
exiH'cted- 

the  -  City  H»Z.*  of  Xew  Ha^vs.  C:a.  3 
one  of  ^e  "  drmi^*  ?-W  *"  £ayg<.  W3>ier  cur? 


hisM^f    sad   h.f 


d£r  £.  £eck^  o&rht  t&  he 
cl:v:ks  gr  ao  wau  aai  are  a:  & 
the  Uiiiiea  Ssa=aa  %Zi±  I  hav?  n: 


na.ii«i 


Prof.  Waiio.  of   Ysie  Cxiftip?  O^iBemsrcj  j 

jiT  prerioas  j  ^^  ^^^  :^^,  ^^^  ,^  u::w  hiraro:?.  joiac*  a  ,  staam  tkax  it  avcraeee  .'--•r-  r^^a  :if  y-^ 
'  ^  "'^'  '  uo'»  oi  dtiidte  txsiW*  ?  Tie  dnft  of  the  f  :-owmr  '  «w«a^  ':.*<~k,  harar  rca  far  et^sra*  msn^  ' 
wc«ds  I  i*=*t  aBi^stiAi  .  hjB  -  thecffcre"  Mems.  1  rale    mgt  ^xxrrc  *€  47- -X    «/    wrf    §rr.m^s^ 
as  f  ST  as  I  can  re-«s  ax  :h*  sonae  of  -.he  prsaisas  aa  i    ;'^4T  aec      I  haw   wrin-a   to    Prc£.    -•  ai. 
5oman€«   ^^^^    ^    fcCcwa.  Tbaal^r,  n--<  ioricaJr,  ta  m-    p*rt»rt.ar».  bet  hsT?  »jt  y^t  reDcrtr^  :i^ 
-  ^  aie  thst   the   ^^^.^^^-^  mraiaoad.  '  |     Ssr  E.  Beckffit  oarht 

I'-'^^^r^t^tS"'^*^^^"  »    deuia^na.    -A 
"  ^.caa^  *  ^^«*    **  ^**  ""^^'^  ^  ^   maie   ti»*  ric^  war  tr  t»  •-/ 
-  \  ^  '<>'  ""iTtSri    ^^  jr.^il-tiJfc  of  U*^  .-*i  mas&M."'     ^  I^  basa  ,--f 

Vot  here  m?ce  fr,-^  ii*xS.i^  bidu  t^^sa  ire  \      [^-Viftf  ' — Is  k»  rwqjt  lyig'e^ 
••j*«3^    csssksuesa "      T^    t  Sarcriiy.    I    had    L^»  Lnrf  Sutaflrff- r*»T  ar3.^ 
N<^x>ftd  tia:  a  drxa  did  i.^  prf  a  isss^cal  »r-*L      *  the  ciarf  erkdenae  ;»  tM^Tmr  stf 
ia  the  hary  ax^  j£u^  the  atj»tr-=rtix;:  at  trm*  *  :C  lir:  wa  xs*."*  ww*<m  wol  -  5 
:y  the  TEWcw^tiic  3otiib-*rd  a  a:  Cxii  ai  r:na-  '  pkrase  is  nrc  : 
pATfC  wrii.  that  cassec  ^r  the  iitpfff^cs  scaia.  tii* 
•>  K«2fCToi;:  occe  or  ie**  is  of  ^  ri"  in-X^crtar  sp     Se  1 

T^  hai>-»  hirdly  w^irti  MtsLdi^raintl    ^-Fj*   •  as  tsas  an  la  a~  eraa  ersoBt  nrer^a  •^"* 
CJiT  "  SMW  ar  Tt.T.'r  Vj?  xx*  si  a  senss  af  a:«cac- 

jv^stt  har\t  at  cc^ck  W.-qiti  »rc  the ifwxJl  :i  thf  r  t^r^a.  as  as  mxx  as  rcwmf  zuaataa  «f 
cuichaiic  arsi.-a  a«  t^  Of c^'^r^EJaaa^m  at  a  rw^fr^""^  ■  acv  aa2:<ia:iaa  bK  t^  wa»et  tra*  ipsak  3l  >.  -- 
w.xbe  si  ^.Jrasijn.  i^z^  '  T^  scm  x».  ii»e  ancnz-  Aaacrrax  t--  'Ltri  Sahetfy  si*  nse  sf  »xi.  -' »  ' » 
jvisfi  arss  W  ttaT^TTT.rriix  a  eersaa  TTiasiBr  »*  *  ^fw  caat. -pecy.  bus  one  =laI  2taa  bs^  tr»*-  *- 
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-"ot  away.     Lord  Sndelej    said  that 
triflds  whioh  had  been  aouidefor 
'  ^  Biirf«  and  thus  enable  boats  to 
*  very  contradiotcwy  evidence 
>  first  plaoe,  it  was  con- 
^horities  whether  oil 
^ere  there  was  a 
'^  gale,  which 
''act,  it  could 
t  a  force  of 
luion  was  that 
use.    Ajjain,  in 
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•t{h  surf  which  had 
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lilm  of  oil  along  the 
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ually  supposed  to  return  as  an 
or  as  it  was  technically  called  the 
in  which  people  were  very  often 
It  had  beoi  found  by  experiment 
.  ^a  also  in  most  cases  a  yery  strong  Bur- 
nt drawing  out,  and  in  one  instance  the 
swept  out  so  quickly  to  sea  that  it  was 
tly  useless.    Some  of  the  experiments  seemed 


iut  to  the  fact  that  oil  could  be  Tery  well  used 
and  a  ship  to  allow  boats  to  approach.  There 
w  as  an  idea,  which  seemed  well  worthy  of  triaL  to 
the  efFect  that  small  bags  of  oil  should  be  attached 
to  life-buoys,  which  could  be  pricked  at  the 
moment  of  throwing  them  oyerboard,  so  as  to  calm 
the  Burfaoe  of  ike  sea  round  them.  There  could 
be  ne  doubt  that  eases  constantly  occurred  of  all 
trace  of  a  lifebuoy  benig  lost  after  it  was  in  the 
water;  whereas,  if  there  was  a  smooth  ofly  sur- 
face round  it,  the  probabilities  were  that  it  would 
be  distinctly  seen  from  the  ship,  and  also  gire  the 
person  overboard  more  chance  of  seising  it. 

The  Board  of  Trade  has  definitely  declined  to 
undertake  anr  experiments  with  oil,  thinking  it 
their  duty  not  to  waste  public  money ;  but  they 
are  collecting  all  the  authentic  cases  of  actual 
aaTinff  of  life,  and  any  trustworthy  cTidence  as  to 
the  effect  of  oil  upon  sea-waves,  with  the  view  of 
embodying  them  in  a  report  to  Parliament.  There 
seems  no  doubt-Lord  Sudeley  admitted  as  much 
— that  under  special  oiroumstances,  and  to  a  certain 
extent,  oil  can  be  used  with  advantage  on  bars, 
and  in  landing  boats  on  broken  water;  but  the 
Board  are  not  sanguine  that  any  remarkable  dis- 
ooveries  will  be  made  by  the  experimenters  who 
are  trying,  or  about  to  tiy,  the  effect  of  oiL  Can 
any  of  your  readers  say  which  is  the  best  oil  for 
the  purpose,  and  give  the  reason  why  ?  The  cost 
of  ou  would  no  doubt  be  considerate,  but  when  a 
fleet  of  fishing  boats  are  running  for  harbour,  if  the 
bar  can  be  smoothed  it  will  be  certainly  done  if  a 
few  tons  of  oil  will  do  it.  J.  O.  H. 


ABBB*8  APBBTOKBTBB. 

[2040l.]-Iir  reply  to  "Antares"  (No.  20277, 
p.  429),  regarding  the  use  of  Prof.  Abbe's  aperto* 
meter,  I  have  tned  every  method  of  measuring 
apertures  that  has  been  suggested  for  seme  years 
past,  and  have  found  none  so  convenient  and  reli> 
able  as  this  apparatus. 

In  measuring  a  lar;^  number  of  high-power 
^>ertures,  dry,  water-immersion,  and  homogene- 
ous-immersion, I  found  it  advisable  to  use  a 
microscope  with  a  rotating  stage,  preferably  the 
Continental  form,  in  which  tiie  tube  rotates  with 
the  stage.  On  the  cylindrical  edge  of  the  aperto- 
meter  disc  I  pasted  thin  tissue-paper,  to  avmd  the 
glare  of  li^t.  Pladng  the  microsoope  vertical 
with  the  disc  u|Km  the  stege,  I  adjusted  the  lamp- 
flame  in  the  horizontal  plane  of  the  disc  about  12in. 
off.  Gare  was  used  to  see  that  when  the  auxiliary 
lens  was  fixed  to  the  lower  end  of  the  draw-tube 
(forming,  with  the  usual  eyepiece,  an  '*  erecting  " 
or  terrestrial  eyepiece),  no  diaphragm  or  other 
obetade preventeathe lens  from  bei^  slid  suffi- 
ciently far  down  to  take  up  the  real  image  formed 
by  even  the  highest  powers.  Inasmuch,  too,  as 
the  principle  orthe  apertometer  assumes  that  the 
whole  telescopic  field  of  the  objective,  when  used 
ms  a  telescc^w,  rqgesents  the  aperture  when  used 
as  a  microscope,  we  must  be  careful  that  the  dia- 
meter of  the  auxiliary  lens,  or  the  diaphragm  of 
the  eyepiece,  does  not  out  down  the  telescopic  field, 
as  would  be  the  ease  if  either  of  these  were  less 
than  the  active  diameter  of  the  objective  lenses— 
in  other  words,  as  stated  by  Prof.  Abbe,  **  for  ob« 
serving  the  luniU  of  this  telescopic  image,  the 
whole  must  of  course,  be  wi^iia  the  field  at  the 
auxiliary  microscope."  That  is  why  the  auxiliary 
lens  supped  by  lir.  Zeiss  is  a  low  power  of  large 
diameter,  and  why  the  ^epiece  itself  should  also 
be  of  low  power. 

*'  Antans  *'  opens  a  question  with  reference  to 
the  precise  utility  of  the  homogeneous-immersion 
formula,  which  has  not  yet  been  treated  of  autho- 
ritatively. He  asks  whether  this  formula  is  to  be 
regardea  as  useful  only  where  i^>ertures  greater 
than  the  limit  for  water  (1*33  N.  A.)  are  required  ? 


I  think  experience  has  demonstrated  that  all 
incident  pencils  from  one  refracting  medium  to 
another  of  much  greater  refracting  power,  beyond 
the  cone  140°  in  the  rarer  mediums,  make  un- 
favourable angles— angles  that  cannot  be  effectually 
dealt  with,  and  this  applies  the  more  the  greater 
the  difference  between  the  media.  For  instance, 
in  a  strictly  dry  lens  the  aperture  between  the  cone 
140°inair(B  *94N.A.)andl80'»  (=  ION.  A.)  is  prac- 
tically of  little  use ;  in  a  water-immersion  lens  the 
ccmebetween  liCP in  water  (=  1*26 N.A.)  and  180° 
(b  1*33  N.A.)  is  likewise  of  but  little  service :  and 
equally  in  a  homogeneous-immersion  lens  the  cone 
between  140<*in  the  immersion  fiuid  (»  1*43  N.A.), 
and  180«  (r=  1-62  N.A.)  is  practicaUy  useless. 
Prof.  Abbe  has  arrived  at  the  ocndusion  that  the 
Umit  of  useful  aperture  is  a  much  lower 
figura  than  1*43  N.A.  With  our  present  means 
of  construction,  however,  the  lenses  which  exhibit 
the  finest  definition  with  direct  oblique  illumina- 
tion that  would  utUise  1-26  N.A.  are  not  those 
lenses  of  predsely  1*26  N.A.,  but  of  higher 
aperture.    It  would  thus  appear  that  in  order  to 

{(et  a  well- corrected  outer  sone  of  1*26  N.A.,  the 
ens  must  really  have  a  larger  aperture  to  cope  suc- 
cessfully with  Ihe  difficulties  of  the  marginal 
aberrations.  It  should  be  obeerved  that  by  the 
homogeneous  immersion  formula  the  higher  aper- 
tures (say  those  beyond  *94  N.A.)  are  more  suc- 
cessfully corrected,  because  the  path  of  the  rays  is 
more  regular,  and  can  thus  be  more  definitely 
calculate.  This  is  dearly  evidenced  by  the 
superiority  of  definition  seen  with  homoff.  imm. 
lenses,  when,  by  the  conditions  of  the  ol^ect  and 
the  illumination,  the  effective  aperture  is  reduced 
well  within  the  limits  that  have  already  been 
attained  by  the  water-immersion  formula:  it  is 
then  seen  that  for  all  apertures  greater  than  1*0 
N.A.  the  homog.  imm.  formula  is  to  be  preferred. 
I  believe  it  is  now  senerally  accepted  among  ex- 
pert manipulators  tkat  the  water-imm.  formula 
has  seen  its  best  days,  and  the  time  is  not  far  diS'« 
taut  when  it  will  be  entirdy  superseded. 

I  note,  in  pasdog,  a  misprint  under  (2)  in  the 
second  paragraph  ef  "Antaree"'  letter.  He  is 
made  to  say  uiat  with  a  homog.  imm.  1  of  1*47  N.  A., 
when  the  aperture  was  measured  with  water  as  the 
intermedium,  he  recorded  1-26  N.A.,  whereas, 
obviously,  under  this  condition,  the  record  would 
be  1*33  N.A.— the  refractive  index  of  water.  Such 
a  lens  might  be  used  for  testing  the  refractive  in- 
dices of  all  fluids  less  than  1*47.  For  very  large 
apertures,  a  flint- glass  disc  is  advantageous. 

So  reoentiy  as  1876,  at  the  Loan  OoUection  Ex- 
hibition, Prof.  Abbe  used  a  rectangular  plate  of 
glass  (as  figured  in  Nageli  and  Schwendener's 
'*Das  Mikroskop**)  for  the  graduations  of  his 
apertometer :  upon  his  bdns  shown  a  semi-<7linder 
made  by  Toues,  of  Boston,  ne  at  once  saw  the  im- 
provement that  could  be  made  by  putting  the 
ffradnations  on  a  semi-disc  instead  of  the  rectanjgu- 
lar  plate.  Let  me  now  suggest  that  graduations 
should  be  continued  on  the  cylindrical  edge  so  as 
to  permit  a  direct  reading  wiui  the  auxiluiry  mi- 


BO&BW-PBOPBLLBBS. 

[20402.]— As  several  of  your  correspondents  take 
an  interest  in  the  problem  of  sorew-propuldon,  I 
send  you  the  following  account  of  Osborne's  pro- 
peller, in  the  hope  that  some  of  your  readers  can 
give  further  information.  The  flu-propeller  was 
recently  exhilnted  at  the  Lambeth  Baths,  flttedto 
an  iron  vessd  about  6ft.  long.  This  modd  was 
fitted  about  midships  and  below  the  water-line 


with  a  rectangular  plate,  placed  parallel  to  a  longi- 
tudinal vertioil  plane  at  eadi  end,  and  in  its  eenve 
line  this  plate  is  coupled  by  a  crosshead  to  a  rod 


passhig  through  the  ndes  of  the  vessel,  and  being 
connected  inside  to  the  piston  rod  of  one  of  the 
two  steam  cylinders,  placed  crosswise  in  the  vessel 
and  havinff  their  piston  rods  extending  through 
both  cylinder  covers.  The  cranks  of  these  cylin- 
ders being  set  at  right  angles  to  each  other, 
the  bladas  will  receive  a  redproc&ting  mo- 
tion, each  end  movinff  alternately  to  and  from 
the  sides  of  the  vessel  which  latter  is  by  this 
means  propelled.  Mr.  Osborne  does  not  confine 
himself  to  this  mode  of  attaching  or  working  the 
fin-propdler,  he  proposes  to  use  one  at  the  stem  of 
vessels,  worUng  it  up  and  down  instead  of  side- 
ways, and  to  attach  smaller  fios  to  the  dde  of  the 
vessel  to  increase  tiie  propelling  power  and  give 
ready  means  for  steering  and  turning  the  vessd, 
whidi  can  be  very  easily  done  with  these  propellers 
by  increasing  or  deoreadog  the  speed  of  one  of  the 
pistons.  For  vessels  of  longer  dimendons,  Mr. 
Osborne  proposes, to  arrange  his  fin-propellers  in 
such  a  manner  that  th^  may  be  drawn  up  dose  to 
the  sides  of  the  vessd  when  not  in  use,  and  thus  be 
quite  out  of  danger.  Shots  fired  at  the  blades 
would,  diould  they  be  able  to  have  any  effect  bdow 
water  level  at  all,  only  perforate  the  blades  with- 
out materially  affecting  thdr  working,  unless  they 
were  struck  at  the  joints.  The  littie  modd,  which 
is  only  Oft  long,  and  heated  by  spirit-lamps,  was 
worked  with  301d.  pressure,  ana  run  at  a  speed  of 
about  200f  t  per  minute ;  the  motion  in  the  water  I 


was  but  very  slight,  and  the  vessd  itself  moved 
exceedingly  steady.  Mr.  Osborne  has  brought  the 
invention  nrom  South  Africa,  where  his  model  has 
been  making  several  trips  of  over  an  hour*s  dura- 
tion on  Simon's  Bay.  O.  V.  B. 

81CALL  D7HAM08. 

[20403.]— I  AX  sorry  "Tried"  did  not  sign  his 
own  name,  so  that  one  would  know  whom  he  was 
trusting  to.  However,  *'  Tried  "  does  not  in  the 
least  alter  my  opinion  that  at  present  there  is  not  a 
madune  that  an  amateur  can  successf  ally  make 
and  use.  I  am  sorry  that  I  fed  compelled  to  dis- 
believe his  statements.  I  wish  I  could  do  otherwise  ; 
but  when  he  writes  what  must  be  absolutely  f  dse, 
one  cannot  believe  his  statements.  Will  our  readers 
refer  to  the  two  extracts  which  I  have  taken  from 
*<Tried*s"  letter  (29349).  •<The  machine  beinff 
driven  from  a  foot  lathe  produced  current  enough 
to  light  up,  wellt  Jive  lO-oandle-power  incandes- 
cent lamps  (mine  are  the  italics).  I  must  add  that 
there  were  only  five  in  the  shop,  or  else  we  should 
have  put  six,**  Now,  then,  for  the  other  quota- 
tion :— *<  I  took  it  to  my  own  place,  and  having 
tteam  power  at  hand,  put  it  to  what  I  cdoulated 
about  a  quarter  k&ree,  I  found  that  running  at 
about  1,700  revolutions  per  minute  it  drove  at  thdr 
full  power  eix  /fre- candle-power  lights."  Now, 
anyone  with  one  grain  of  sense  will  see  in  a 
moment  that  with  something  like  four  times  the 
power,  only  one-fourth  the  effect  is  obtained.  To 
put  tiie  statements  dde  by  dde  we  have— 

Foot-lathe  lights  4ix  /«ii-candle-power  lamps 
Quarter  horse,,     „  five    „  „       „ 

I  think  it  is  quite  unnecessary  for  me  to  write  a 
single  word  more.  Thoee  who  have  made  up 
dynamos  have,  I  know,  in  ninety-nine  cases  out 
ox  one  hundred,  met  with  disappointment.  I  have 
reodved  through  the  post  a  number  of  letters  from 
amateurs  who  have  been  decdved,  and  others  who 
have  been  led  astray  by  false  recommendations,  and 
so  long  as  I  am  permitted  to  write  to  these  pages  I 
shall  honestiy  state  my  own  convictions,  and  even 
if  I  sometimes  have  to  appear  harsh.  I  will  ask 
**  Tried  "  one  question — Will  he,  on  his  honour,  de- 
clare that  the  dynamo  he  refers  to.  did  light  up  five 
(I  won't  say  even  six)  tem  candle-power  incan- 
descent lamps  to  thdr  full  power  by  the  motion 
obtained  from  a  foot-lathe,  at  which  one  man  was 
treading?  He  says  that  in  the  above  experiment 
*'  the  l«nps  gave  as  much  light  as  the^  should  do." 
W.  J.  lianoaeter. 


ZiBaAX  BBPLIB8. 

[20404.]— (47639.)-By  the  Gun  License  Act,  1870, 
amongst  persons  exempted  from  taking  out  a  koense 
I  find  the  oocupier  of  any  land,  or  any  person  by  his 
order,  usinff  or  carrying  a  gun  for  the  purpose  of 
scaring  biros  or  killmg  vemun  on  such  lands.  It 
is,  theraore,  dear  that  a  license  is  not  necessary 
for  the  purpose  of  killing  birds  destroying  fruit  in 
a  garden,  whidi,  indeed,  would  also  seem  to  come 
uimer  the  general  exemption,  as  bdng  used  in  a 
dwelling-house  or  the  curtilage  thereof. 

(47644.)— If  a  trader  U  so  unwise  as  to  take  bud- 
ness  premises  as  a  yearly  tenant,  and  to  spend  his 
money  on  improving  them  without  having  a  lease 
by  which  he  would  have  some  certain  period  of 
tenure,  I  fear  he  must  take  the  consequences.  The 
owner  of  a  freehold  or  a  leasehold  property  has  a 
perfect  right  to  sell  it  as  and  when  he  likes,  and  he 
IS  in  no  way  bound  to  give  any  notice  of  that  sde 
to  the  yearly  tenant,  sltiiough.  of  course,  it  is  sold 
subject  to  that  tenancy.  In  tne  case  put,  the  pro- 
ceedfaigs  seem  to  have  been  quite  regular,  and 
**  Ignoramus  "  has  no  remedy.  It  is  uvual  for  the 
veimors  to  sive  the  purdiaser  an  authority  to  recdve 
the  rent  from  the  tenant  in  possesdon— and, 
doubtiess,  they  have  done  so— but  no  other  notice 
is  neeesssry.  The  purdiaser  stands  in  the  same 
podtion  with  regard  to  the  tenant  as  did  the  former 
owner,  and  he  can,  therefore,  give  him  the  same 
notice  to  qnitor  pay  an  increaMdrent  This  being 
only  a  yearly  tenancy,  there  can  be  no  question  ef 
compensation  for  business  premises. 

(47649).— If  a  soUdtor  has  mon^  in  hand  be- 
longing to  his  dient,  and  he  will  not  pay  it  over, 
or  tiike  proceedings  as  instructed,  the  best  way  to 
bring  hun  to  book  is  to  issue  a  summons  at  the 
Judges'  Chambers  of  the  ffigh  Court,  calling  upon 
him  to  show  cause  why  he  would  not  pay  over  the 
money  so  recdved,  and  tax  his  costs,  if  there  be 
any  to  charge  the  client.  If  the  client  knows  what 
money  has  been  recdved  by  his  sohdtor,  he  can  of 
course  sue  him  for  the  amount.  The  Law  Institu- 
tion would  only  interfere  in  serious  cases  of  fraud, 
or  the  like.  If  a  solidtor  neglected  to  sue  for  a 
debt  after  bdng  instructed,  and  the  debt  was 
thereby  lost,  an  action  for  negligence  would  lie 
against  him,  provided  the  facts  were  str<mg  enough 
to  prove  sudi  negligence. 

(47667).— Pabtkbbship.— This  is  a  very  curious 
question,  but  it  is  of  course  posdble  for  two  traders 
to  become  partiiers  as  to  thdr  premises  only  and 
as  to  nothing  dse.    As  between  themselves,  any 
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_J  rw»eetf  vOj  tmOacryuT  to  imfnm  mpo^ 

^^a«o  wcf«&dvnl««9o«^eK:bj<^tkeBee««ttj 

^  a-  fcJM  o«t  t>>»  qwHitiom  Uk  11  !■■!  Irw ;  odMr> 

—       ,wfco.  wjrfc<mt  doi»g  ■o.etttkfOw^My 

tJM  Bftttcr  viU  be  lev  iadeed.  Afxieod 

MTtftinly  ^e  fini  ael^>MBfttic»e« 

M  ke  iMiwtni  kJMiflf  at  tb« 

«a  (kc  eeeocMl  dftf  of  cKSBiBftboB,  «M  told 

.te^A  peycn  o*  tke  firtt  4^  ««re  wo  edainbki 

S^*  db&oU  hare  aicit  ciMi  witkovt ttjfvtibrr 

i'A  thia^  I  bdMre,  Ikai  bed  Bern 

hipp—e d :  jet  be  toM  me  tbet  A#  «ra«  nerer 

£A^tt  k£  wUtrtiMd  •  dtmomttraiim  vatil  be 

■worked  kkomtice  bieiflf 

^ef  wioB,  I  BST  lej  tbst  I  will  try  to  get  e 

mede  Aceordtac  to  tbe  pka  I  mm  edro- 

feieij  —Le.,  wbse  raji  eoatefge  to  a 

Ibew;  tboogb  I  m  steid  tt«t  tbie  vUl 

eeiOj  Bor  qviddy  be  doae.    As  far  be«k 

Vovenber,  «■  optkian,  m  wboai  I  bad 

wrfd^Bce,  OTdegfodfc  to  make  atekaoope 

old  Idcft  of  advoaMtian— e.g.,  vbera  tb« 

to  eaMvse  vacalleL    Iti  piaa  vm 


'"tterormoie 

bo  dyed  tban  &at  of 
''  wozted. — BiACE' 
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J.  in- 

.  JlilO 

-stg  up 

'hf  pedal 

>uUuLh  aud 

..•  r  comp'i 

I,  I  wpuld 


T^Tfit  Icna,  plaao^ooDYas,  zadiiM  of  ewed  | 
I,  ISiin. ;  otW  loBf,  plaao  eooesre,  radioi 
tbe  flat  ffidee  of  boCb  toned  tovafdi  tb 
etvem  leoaea,  «itii.;    leogtb  - 
45|iii. :  diameter  of  eoovex  lene,  ^Ul 
^rT 'ooaeaTe.  Ifis,    laeteid  of  wbieb  I  nteir^ 
o<  34in.  in  lesgtb,  and  vt&  lOfn.  betireen  * 
Tbe  eoDMqoeMef  of  wbkh  aBittakei  n 
_.  fcc  imagined  wilbmrt  being  dgecribed. 
^  W.  G 


O.  ^ 


TKB  PBBflSirBB  OF  WnTD. 
r^i0396.}— I   DO  not  nmtedaie  tbe  dtft< 
-■''—*•  Kr.  BomaMe  (p.  W7i,  dra we  between 
iSIIb/'^and  ''the  pcemurt* 

foot  wee  4941b.'*— if  that  •^fqnAre 

diaAlBoCion.   /oet  aa  wben  boiler-pre- 
s   <4!t  prewsre  of  ponodi  pm*  tqui  - 

^_  ___  it/>od,    fri  IB   th^    (21^14  of  irUiJ*t:r 
^^^r*^^^^  ^^  '^  P'undJ  per   »q;iftn^  f 
•r  liC9    *3L*«:'.  wordi  *M  J>  hire  n?»  Uirir, 
f,tift  K^'iLim  ll£€iiJL]nc,  Ie4Tenti  jf 
^rjruM  ttwt   tb«  4^1  Lb,    fPM    o«  I3u 
^UllT  u  we  c«i]  i^ke  tb*  «(ill  UgL 
^1^^  Mua^«  fcKii  ou  October  IWlfl* 

%  ^0i  not  Qi^qL&nbetid   »aeb  ao  *r 

t*  ir«U»eUjt)f^3lb.0iittu9*(|iiatcfii9l' 

Whr  tbe  opifiiettofe*  Niuwnt  ta  p 

limw^ic««>i7  ibould  ba  tab«  In  y. 

f^t^gHfiAte  fi^,    Tb*  priiawyoy*  t 

we*  to  point  out  tb«t  if  ti 


to 
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i  \otktd 
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..r  (be 
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vmwm  wiffea^seonta,  tablii  bk  wL 

«3nlc«il«1«d  bf  aoiae  fotmol*  w^ 

fhey     ^   toiiteftdliig,     Wbe«^ 

fl»y»  it    d/*M   oot   M«in  to    4i^wti^  ^*^-i*l'Ua«- 

mamfiOtiifiicT^  tulght  be  at    t-  ^^l^^i    Ula   the 
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foi||vtl«n  tbe  eeo^^nd  and 
Mtir«op.«OL    Iti*  p*. 
'  tlieltutmm 


wr'4fl,  *uil  tr.  reheat,  I  ti^y 
cu)  b*?  no  dJlbally  in  gn 
reeofd  wiU>  aecQ^^^rj  th-- 
No  oiwjTOppoew  ihAi  K 
•ueb  a  **it^!f, 
;  DOT  wvafj   r 
wuit«tl  at  tLi  t 
itri»i]f  a* 


I' 


411  tb«  MOt  a  ii  of 
wbat  li  tbe  aotttd 

««i»<totafci'tb«  -^ 
jl  lb*  ami,  not  :L 
Miag  EDAd4  lip  <.!  - 
w»»iianiwt  K 
atai^maii^ 


ioiQfmtn 
n^w  tbat  U  i«  * 
t»k»a  ba^l  7^ 
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.^  wU««t  to 

\U   liiwililitb 

^^^^«#»«f  Jiail« 

^M^  ^  ilin  Hoath 

^^^u»^   if*i'^^*  l*^« 

^    r(|>ttUlaM    of 

^^f  ik*Ui»i*oond 

«^,iW  ''tleam 

.  *  Uh>  liiireiitor. 

,f4ii^iiiM.>ji  tweiing 

ii.l,l,   .N^i,  d484, 

,  ^(L#  «|t)iLm  irake 

1 1  K i^K  Applied 

,  yuti't.    HdaJto 

^.,r^Y  l»i  iJf  [jdoeed 

;  I,  "  Jin  J  tljattbe 

i..^iiiitK9  if}  #Uow 

.  ibiiiAii  ili,m  brtke) 

>  _   ^  Ik  (Ihut  Uj!1»  wben 

j^j^l^iiiHmi     Tju*  brake 

,|^  tf  wtui  iiUutl  to  an 
M^i^H  ili«  L*iififi»tef  nnd 

i*  ^Vi**""'  '''-^  ^^^u  btitain 


tbe  adoptkm  of  Kg.  2, 

great  deal  of  weodwerk^and  Jowexstbeinfltnunent 
and  maanato  by  8in.,  and  by  b^fing  n  projeetang 
keyboerd,  tbeeonvenienoe  would  be  tbe  aamaaa  Ia 


abost  i^t. 

amly  yon  vifb  tbe  acfeaal  nBpe.ft»i| 
e  tbe  mnaafaetaBsre  of  taoii  awiiaS 
lb  n  apednl  eeent.  ThefbiMii  tUu^ 
tbe  ooat  tbe  better.  If  bo  odo  eht  Uii^ 
wia  tee  wbefber  I  eaa  iadn^yttqg  wtfays. 
bst  not  bezoir  peaonaUy  vzzed  n  «^^ 
fecfea,  it  wfll  be  on^  iiffnad  -bJUfau. 

[«TS30.}-TimM»g  TMa.-1t  ■  aatrnfi 
aMwcr  tbia  fmmj ;  bol,  to  fanift  ^"    h  laj 
fig  »  with  mater  iirtiaiitiifj 
on^  laaMdy  aa  teniae Ibe  }i-xal 
(if  tbat  malL  ainnd  tbt  kami^ 
belt  np  vmy  tigbt.    One  aivbipaBi^M 
■waitbiat  elae  if  tto  hwi  of  fif^'a^ 
— ITfiiiB 

Bnttin    of    WUdbad^li 


yon  J 
Tbei 


»apeeial ^firttte  IB  Om-wmmtiM 


r473«).}-iTfce 

■MiykeemBoaperi        

bad,  bat  it  woidd  emteinly 
boBg  tkem  of  m  hme,  and  probBblr  in  orJaA 
migbt  loeeaOMe  of  tbdr  Tixtima.  Pon^ 
eboBMatttxibvfeanmEk  of  Hm  aalnbriiy  of  IB 
to  tke  pine  fotmta  In  tke  wiiaaity,  asd  I  a| 
tbat  nny  kind  nt  wholawigii  wmiar  (pmaa 
were  BMd  aa  freqncBtly  Bi  tbB  bathe)  weddmi 
aawelL  It  ^qr  be  imnk  bgyeay;  batyili 
'e^  what  It  IB  woitt. — Nnar. 
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wind.prair 


^^t^ikymif^if  —^<  Tin*  writing 

/  ^  i^kl  ii>  a  p*TB'>ri  til  mch 
K  tef  ly  *ft  »ixi|Hii«LLiLity  *'  to 
.  .  i  uij  y «* '[«*<*»  if  rtwiLb  121b. 

.  ibM  iji  ii>y  iimuhI  (f  AjfF^fl  week ; 

,  ,f4«Jtor  wi  ictbt  f  lotu  iMIb. 
u*-*^  4ill'4cmltif^iri|>uiMiaeed 
^tMUt  fjtro*  uiiuK  thf^  fft^rrieei 

,  iiiha*  li.^iii(<  c/f  wumil  mts,  I 
I  U«»iJ»  Jl^riiUAy,  i,[j,l  lions', 
i.4.,<A..n,  in  Ukuly  tt  i>ifp«f^de 

^.i  t^*  OiM  ^sii*t  til  d»im|{|he 

.,  Hut  J,  U^jJlUJfty,  i»id  tiuiii*  pro- 

vj  fliikii  Mi*i  to  fitfi.  iku  \dmm  of  the 

f^^<*«^>    lil<i*(  in  g,*utTi^Uy  utider- 

^ull  (W|*  1*1  m\  ijjc^h  a«  tftguiar 


^  Fig.  2  abowB  tbe  leeden  pot 
nnder  tbe  leatboardajaaia  awnetimee  dene),  letbuig 
tkn  Bind  direeUy  into  tbe  pedal  note  box,  nnd  fiom 
tbmiee  tmnka  oarnr  it  to  tbe  wind-ob«tt  above. 
The  pedal  note  palletf  open  nndemeatb  thia  box, 
which  ii  not  more  inoonvenient,  aeeing  that  in 
diher  eaea  the  inatxwment  haa  to  be  tilted  againet 
the  vaU  to  pet  at  the  aaid  box.— J.  H.  Huxunr, 
Baoy-xoad,  S.E. 

[47319] —T«st-beok  of  Phyalegmplty.— 
At  Mr.  A.  J.  South  *<!•  aoqnainted  with  both 
Huxley's  and  aeikie*8  manuals/'  we  may.  in.ad- 
dftien,  tntrodnoe  to  his  notioe  **Dr.  Yoasg's 
Pbyaioal  Geography  Adfsnoed"  (CoUins  and 
SoDi).  and*<The£lemento  of  Physiography/'  by 
J.  J.  Prinoe  (John  Hey  wood;.  The  latter,  although 
prepared  moie^eepeoialJy  for  tbe  elementary  ete^e, 
may  nothe^ltogether  nselem  for  fbm  •drnnoed.-r A. 

[47322.] -In Jnrad  Thi«h.-For  2d.  yon  ean 
poxchaae  a  box  of  pore  Veniee  torpentine.  It  ia 
Terr  sticky,  and  must  be  poured  on  to  a  linen  rag 
Bod  placed  on  the  wound.  It  will  spread  itself . 
Then  plaoe  on  the  top  of  this  a  simple  bread*aad- 
water  poultice,  fMsh  night  and  moxntng.  The 
turpentine  must  not  bo  puUed  oS^  but  left  until  it 
comes  off  by  itself,  wfaicb  it  will  do  after  a  day  or 
two ;  then  wash  with  warm  soap«and-water,  and 
add  another.  Do  not  try  to  get  away  tbe  sticky 
part  about  tbe  wound ;  it  wfll  do  no  harm.  The 
better  it  grows  tbe  longer  the  turptntine  will  be 
coming  off.  Bepeetboth  poultices  till  quite  well ; 
then,  if  the  plaoe  it  tender,  merely  put  oiled  cloths 
on  (salad  oil).  Also  a  cure  for  l>oiIs.-<-ST]CFA- 
TinssB. 


'  [47a28.]  —  Steam  Xanneh.  —  Has  '« Ajax  " 
looked  tbrough  bis  back  Nob.  ?  There  aiBseTeral 
speoiAeations  for  yachts  and  laoaebes-Mone  •  so 
recently  as  p.  286  of  this  Tobnae-^and  atany  notes 
about  tham«— Loam. 

[47827.1  ^Oolourioff  Steal  without  Heat.— 
I  bttlieve  the  colour  is  nothing  more  than  lacquer. 
Common  Kind  would  be  made  of  shellac  dissolved 
ia  methylated  spirit;  others  probably  of  mastic, 
alcohol,  and  a  little  camphor.  For  colour,  nse 
Prtailaa  hlua ;  if  oraogo,  tke  brown  ikelhu  will  be 


[43352,}— iBk  SajlJBg  lygg.— Yea^ 
ppnta»'eink(gaad)  to  wkidb^iittle  a,)jmnt\ 
been  added ;  or  to  good  hlBok  wntkiretj 
m^kt  add  a  paaleBf  iiory  hloafc-  and  iraBea 
walked  up  tbiBk,  BBtil  JOB  I 
anfRrient  «cneiste8^.  The 
prafrtahly  bo  flaade  ia  a  bdi^ht  «cpp«x  fa: 
colour  nae  powdered  ■*i4^j^i4*  Bitker  ^wt 
aaouLda,  or  roll  iate  akapa  op  m  magm  muHkM 
withapiaoeof  poliikad«oodBB«klDckr-L: 

[473890-BMBdwtfl-a  Bi  BBfibhiadlif  t 
EBi.— Ton  ean  learn  all  mbout  Bsoak 
■jrtiui  in  bia  patent  specificattnst^  cr  ibm 
tbe  fftkif  fling  papeta  of  fonr  or  five  jcmi 
but  aa  to  Erapp^enee  of  it,  pezhape  yov  owt 
Kmpp  denies wcin^  it.  Tberw  uras  aloereB 
Tersy  on  tboaubjeottn  J&yiBsrriJiy,  f  tfcL^o 
two  yeara  back.— T.  P. 

[47369.}— ProBorvinryoMM  -I Ulkni 
iog  in  hot  aand  is  tbe  bcatueay  of  ynmm 
kiuds  of  plants,  inftkiding  flovara. -ICcx.Lc^ 

[47484.}— lAthoB.— In ai  to  «<liBe: 

eeethathabaaadaswe  to  hawe  aaatalbeinfi 
bis  lathe.  Tbat  being  tha  eaea,  I  AcakiiB 
mend  good  guB^aalal,  w«U«fttted :  bai  1  p 
hardaned-aleal  ookar  «m1  Biamdrat,  af  tki 
nothing  to  equal  tbem  for  -weetf  and  kmtm 
ninnmg.  If  "  KiBer  "  oaa  iaeoBr  bm  vttle^ 
I  will  pcBonaUy  explain  all  Jba  wn^mmr^ 
EriXB. 

[47448]  —  Bttohie'a  TanlnnHiwi  - 0& 
'<B.  H."  (No.  47448,  p.  460)  aaus  ht  dtm- 
understand  my  deecription  of  B.  s  ooti  &t  i 
No.  hod  (Sept  9,  1881),  in  the  matter  tdthitUs 
connectimis.  My  .^eteh  akowad  .tbe  teo  tti 
each  put,  like  a  cap,  over  ita  4>wu  mi  <i  • 
primary  ooil.  It  is  easy  to  aea  tiiatthstr?e 
of  the  wire  mi^t  escape  where  tbe  opcsae 
the  tubes  meet ;  but  there  are  a  fear  objoeass 
this.  I  should  drill  two  amall  holes  in  tfia^ 
end  of  one  glass  tube,  and  bring  tbe  pciaaiT  c 
outtbanoe.  It  is  ea»y  to  aee  that,  if  tbe  cask' 
the  upright  rariety,  only  one  gkua  insnlitiBf-fc^ 
is  needed,  tbe  two  wirefr  being  hrongbt  tctfaebv 
end  of  the  coil,  and  into  and  through  Ck«  ee^ 
base.  ThecGBtact-breaker  or  Tibialor  iiftw*^ 
independent,  electro-mi^net,  .wound  witk  v»^ 
same  as  that  of  tbe  primary,  and  aet  upeo  titki 
near  the  ooil,  its  wire  being  ootiuected with  k^' 
so  as  to  be  in  tha  primary  circuit.  Tbcieitaff^* 
of  bidldingaooilBagood  as  tbia  **aeetioo^'^ 
which  has  been  fdltowedbyMeaKS-Bitcto^ 
1857;  buty  like  other  good  things,  oniriBiT' 
and  faithful  work  must  be  used.  AhttlekB?. 
little  careleBsnms,  a  few  feet  of  poor  wsv  I*!  = 
instead  of  araiting  till  good  ooold  ba  haHu' 
sligbtipg  work  like  this  wiU  spoil  tksooil  ^ 
plenty  of  time,  wind  elase  «nd  sloir^,  ka^^ 
thoroughly,  and,  if  tbe  wire  isBCKMl,  the  odHMv- 
to  work.— Boi  ra  Fma,  Soxr^  Js  Sua. 

[47463.}-*Qb  Obanga  Wiiaaks  I  mr^ 
ibat  tha  best  rale  I  k«>w  of  m  sariiif^* 
of  taeUi  of  dxiraawlw^byam^^ 
threads  of  leading  acraw  per  snah,  aad  dr  w  ? 
nomberof  teathindBving  wkeala ;  tbesHdts  t; 
Bmnbar  of  ihreads  perin5i4ke  Bdieal  uiH 'i'- i* 
diffioult  tbteadamust  be  doaaia  this  mstfii^  p 
neaiast  wheels  to  out  31  tbruads  with  a  bi^ 
sorew«tfitotbeiBch«ie:20  aadttdmo^i^ 
86  and  100  dmco,  which  out  dO  lO-U ;  tUmit^ 
enoagk  f or  all  pzaatioal.purpoeee.— T.  F.  bs^ 

[47463]  —  Ohange  -  \¥2ieela  tor  ^ 
Outtlngr.— To  "  Tut  AoAnr."— You  wili  •!?»: 
31  threads  to  an  inch  by  aelaetiDg  iba  aaf 
number  that  you  have  to  boom  aa^^' 
thus,  as  your  train  goes  as  high,  as  t^^jZ 
125.wbeel  wiH  be  ooTy  dSfferwt  by  caa  W^, 
4  times  31.   Now,  takiag  ay  old  luK  «^ 


is^igao. 
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>d  ia  ihe  nm^t  powil>le  tanM— 

'fnbar  pw  inoh  ol  your  landing 

%pact  of  tha  tbroMU  yon 

24  y  4 

X  6 


.    NoWf  M  you 
oh  will  giTe  a 


n^.  —  '*AinioM  to 

u  riflgt  on  hi^wimlB 

utly  pjim^   them  into 

ill  oonlaot.    In  fact,  the 

re  put  oncaniage-wheela, 

Lantern  SUdea.— I  think 

umarkB  on  this  lubjeot  ara  in< 

to  those  who  know  nothing  of 

anyone  who  can  paint  a  little  in 

will  Boon  ha  ahle  to  colour  tram* 

c  any  rate,  I  found  it  a  pleasant  oocu- 

■  iig  the  long  eyeningB  laat  winter,  and 

!3  are  as  good  as  any  I  have  seen  in  the 

ihe  oolouts  I  used  were  moist  water* 

— Protsian  blue|  crimson  lake,  Italitn  pink 

aow),  and  burnt  Sienna.    These  are  about  all 

transparent  colours,  and  from  them  any  other 

"ur  can  be  produced  by  mixing  in  faiious  pro- 

>  rtions.    My  transparenoies  were  taken  from  en* 

ravings  of  Stanfield^s  sea-pteoes,  which  makeyery 

ood  subjects  for  the  magio-lantem.    These  were 

.  .ot  printed  very  dark,  in  order  thatthe  colours  might 

^  .  &Te  their  due  effect ;  the  common  fault  of  coloured 

^.-ADsparencies  being  a  want  of  ooloiir  in  the  darker 

1^.  .azts— such  as  trees,  deep  shadows,  Ac    It  is  also 

^  zk  improTement^  before  copying  the  engraving,  to 

^  ,  balk  oyer  certaiat  spurts  where  bai|^«olour  is  re- 

,^  cdred  in  the  oapgr;  loviHlMBee^  a  fisherman 

fcanding  up  in  a  bi^e  is  to  hare  a  bright  red  cap, 

rliioh  is  to  stand  out  from  a  grey  background.    In 

E»i&«  eagrariaft  this  aontiast  iazepeseatid  by  Taiiaf* 

cv'ioDs  ia  the  aeath  of  .tinty  hot  hy  makin     ' 


trimspareaey  will  hsnre 
aSsMd 


n  v-hita  with  chi^Js  tha  .         . 

sad  cap  apueasB,: 
^^d'tHfli  can.  bo,  miaa  jn  wadLaoloan^  Thmtitaat 
^  li  ffioaity  wilLbaf  oaadia  layaoR  on  light  tiatsnyer 
^.  l>road  Boifaoe^  smoh.  as.  tha  sky.  nndflia  disfranas» 
\j^co, ;. herein  ordlaaiir  j^aini-bniBL  oi  camal'ahair 

/enoil  h  nsskssi  ju  il  leave»attsoBtaolBArkaaad 
.^lotehsa  whso  used  on  glass^  and  I  hafvafooid  tha^ 
'  J^oUowiag  pMtha&YSCf  suoeeMf  ul :  take  an  ocdtnary 

Ainnar  ^te  or  two,  «ad^luMdng,.nlaaed;  it  faoa 

iownwiucds,  paint  over  a  portion  of  the  white  sui» 
tfaCAoe  with  a  good  stionr  tint  of  ProsBiaoUile,  not 
too  much  watari  than,  orar  otbar  portiona of 
' )  or  platee^  paint  withnnixtuias  of  acdour  to 
tiie  Tacious'  grsys,  purples,  &a«,  rojuired 

lor  tSie  elonds,  and  allow  to  dry.  If  dried  at  the 
:  41re,  aHow  to  oool.  All  these  tints  should  beof  full 
i«treiigtit^  and  appear  ahaost  blaakon  tita  plata.  Wa 
^r-moat-.thor  prspara  sarsral  ''dabbva."  whiok  are 
^cnad^  by  cutting  out  llttla  drdes  of  Jd^g^vatUa 
«'zo-  of  a  halfpenny,  placing  littla  balls  of  oottOn 
^^rooi'iA  tha  centra  of  these  and  ^ing  up  with 
^ixrosid^thasmoolh  sid^of  thagiarato  baout  wards. 
^oM  tha  transparency  in  tha  left  hand  wiOi  a. 
^lieetof  white  paper  behind  (at- a  Utile  distanea 
b'osv  tha  piotnra),  and  with  thrfingsrs  ofiha  right 
=^mo*llrtil^l^drtlber.    -     -       -    ^    -  •• 


Nbw  bvaatha  havd  upon  the 

btua  on  tha  plate,  and  dab  an  it  with  tha 

^Aljiter;  then  instaatlr  make  a  dab  on  thatrans- 
tey,  having  BHahtiv  brea&ed  on  it,  which  wUl 


the  Tarnish  Ib  vary  vislbla  on.  the  lighter  pacts.— 
M«  I.  C.  A* 

[47518.]— Balattoa-Whaal  Otittte«wTiDol.— I 
am  sorry  our  friend  *<  Atfofea"  has  not  tha  tool, 
sothalha  can  giv«**T.F.A."a  stosM^.  lam 
▼ery  much  pressed  f  oi^  timsL  or  I  wouM  try  and 
sendaskateie  from  tha  tool  I  hava  to  asU  for  a 
friend.  Although  tha  tool-looks  aoBsawftataomplt- 
cated,  it  ianot  so  when  in  nsoi  althomh H  would 
bsaaoBBpUeated  tool  to  giro  a  eorreot  sketah  fram. 
The  tool  I  hava  baa  a  divMan-plata  fba  all  the 
numbsraof  teeth  from  7  to  19 ;  several  diflerantlT^ 
shaped  outters,  so  that  any  kind  of  teeth  can  be 
out  — that  is/  any  aoala  of  escape*whael  tea&. 
With  addithmal  straigM  cottsrs.-  any  ether  wheel 
could  be  eul  in  this  tool,  providing  tha-divisioB* 
idata  ia  oalaidatad  for  a  given  number  of  teeth. 
Ejumpla. — ^If  a  wheel  of  4o  teetii  is  required,  eadi 
spaeeof  tha  15  divisions'aatt  batnartnd  iatothxaa; 
or,  in  tha  same  way,  wa  might  divide  tha  19  by  4, 
and  out  a  76-wheel»  &o.,  &e.  "T.  F.  A."  can 
havafurtharpartiealarB  bywritim^tome.— EiywABD 
BoBiBTS,  27,  New  Bond-stiaet,  Leiaestar» 

(47563.] -^Pzoblam  in  Bynsmiloa.— On  p.  530, 
fifth  line  from  bottom,  for  **  through  v*^  read 
**  through  hatf  v."  Fourth  line  from  bottoati,  I 
should  be  B.— a  H.Boiulnx8. 

[47668.1— Prablam  ixi^^  Bynamioa^I  thbde 
thatO.  H.  Bomaasa  is  net  aerrees.  Hdw  ooiM 
tha  monkey  move  the  ball  at  aU?  For,  aU 
though  ha  climbs  tha  rofa^  at  ncpoint  or  time 
caa  ha  exert  a  downward  pveMora  giaateF  than  his 
own  weight.  Henee-  thsca  would'  alwaya  ba  an 
upward  psaasma  on  tha  ball  aqual  to  its  own 
weight,  and  no  more,  and  tha  ball  would  notrisa; 
If  I  am  in  error,  will  0.  H.  Bomanea  k^dly  atato 
wbere^  snd  oblige  ?— Tikjc  o*SaAJKTBJU 

[47666.]— Inonbatan—Baplaoattoa -of  Sketeh ; 
2,  sepacatoetaDd;B,  tin  trays  to  hoid  dassp  aaod ; 


A, .  drawertfwithi  pofersihid  zhtobottanta  hold 
egga;  N,  haadia  that  foldir  ftgihi  with  drttwer 
tronti  D,  Uakfko  flUwifb  boiling  watertinnagh 
seraw>  phii  8;  I^  oaia  MSidaBt»  pashsdi  round 
sides^aad  top  ol  tank  to  keep  inhsatf  K,  tap  to 
draw  off  water;  F,  circulating  boiler  to  kseo' 
water  in  tank  at  required  heat.  KH"* ;  L,  lamp ;  £  F . 
pipes  leading  to  tank;  Z,  holes  through  caae  and. 


a  Uttle  dnde  of  blue  from  tha  piata  to  tha 
,  mky  pi  tha  picture.  Bepeat  this  process  tUl  you 
S^t  a  ssries  of  theaa  drofes  covering  the  sky :  then 
braafliron  tha_^0tura^  and  dab  all  oyer  tha  sky 
^antly.  TtAi  wto  produce  a  flat  tint,  if:  properly 
dona;  but  the  tint  will  ba  very  light— aboutihe 
riffblcthingior  a  Uua  sky :  and  it  may  be  shaded 
off  tar  the  horizon  by  dabUng  mora  in  tfaatportion 
of  tha  picture.  Clouds  mav  be  produced  by  using 
a  walbfurii»  and  wi^mgpff  tha  watted  ipeitsirttS 
a  coliosi!  haadk«cfaief»  and  thm:  thavgreys  and 
other  tints  dabbed  on.  I  shenld  hav»  siaUd  tim*  , 
theitMnipareiicy'shoald  ba  vamishBd-baloaa.tfan 
ooloofli  ia  apfhad  with.  tha.  onUaacy  nagafeiaa 
vamiikr  Ib  la  wondsifal  what  beantUMaload 
effeaiaaanbapBadQOedbythirsaetfaDd;  andfitaa* 
field^n  piotnsas  haaa  *  gonsatty  soma  olood  affiots 
-whiefei  oan  tbus  ba  rsnaadaoad.  Haaiag-oaaipUted 
tha  baaad  tffeetssott  oofeaor-  ol  the-  Ugbler  tints, 
ahonlAwarequiiatotpainttavaa  thsnsar. to  deepen 
them,  it  will  be  neoessorytcr  paiteot  thaaawiCia 
coat  ot  varnish  (Canada  balsam  in  tnsyentiae^ ; 
l>ut  do  not  vanish  any  part  that  is  not  to  be  paintea 
over  agiin,  and  do  not  use  the  varnish  too  tUck. 
The  oalonr  can  then.be  put  on  with  a  brush  using  a 
little  oz-gally  and  softened  with  the  dabbar.  AU 
dark  and  bright  colours  must  be  varnished  with 


dniwar,  with  pags  to  fit  for  ventilation  on  19th 
daj^;  H,  separate  front  to  -indasa  drawer  and  trays. 
— QtrawAso, 

r4967a}— BaoanhiB  Otedboaad.— First  mabs 
a  sWe  by  glneing  apiece  at .  fihvmnslin  or  bnttea* 
oloth  all  ronnda  frame,  madai  ol<  deal|  4in.  square 
liiludeepv  to  pot  the  bsonae  in,  next  makasama 
glue^ipalsr  raftnar  thsnnat  than  oreeas,  and  strain 
thronib  a  fine  alotii  ar  mialin ;  pat  thaglne-watev. 
in  a  basin,  and  piaee  it  wheee  tha  lid  sbauld  be  on 
thataa«kattla;idaaathakettta  on  the  Ara  to  heat 
tha  glna  (hottea  tha  better).  Have'  your  oanU 
boantqoita  flat;  put  am  tha  glna-waler  very 
quickly  and  evenly  with  a  2in.  flat  eamel-hav 
brush ;  so  over  the  card  with  the  sieve  in  yonr 
lef  I'hand,  taming  the  sievagently  with  tha  fingers 
of  your  rigfat-nand,  it  will  1^  ready  for  dusting  in 
an  hour's  time ;  try  a  pieoe  of  card  about  14in.  by 
12in.  for  a  IriaL—- FIuctigal. 


[47^72.]— Midland  TaalD-aactnan*— Tfaeta 
havabeea  10  six-f^eekoonplsd  tank**engiaes  baiH, 
whichi  numbai  from  166B-l5Gi.  They  hava eyiin* 
dert  17  by  24,  and  wheels  4  bv  6.  These  enginee 
hava  vary  short  obbrmays,  and  short  demss  wath 
spring  bahmaee  on  tha  side  ol  the  boiler.  The 
engines  wht^  "Mateer"  maaM  are  bogie  tank- 
eaginee.  He  is  right  with  diasensionsy  bat  was 
miataken  with  the  numbers.  1532-1546  were  built 
for  local  traffic  about  Ifaneheeter,  Bradford,  and 
Bristol.  1547-1651  are  fitted  with  condensing 
apparatus  for  the  Metropolitan  districts.  AU  these 
hava  been  built  at  Derby  Midland  Locomotive 
Wotkain  1881  and  ISSB.—Cucoxilb. 

[47576.]  -Araanio.^*  PreventiaB  iabetter  than 
core/'  and  I  should  strongly  reoomaiend  B.  T. 
Ord  to  proonra  a  few  indiaiubber  fiager«Btalls^ 


the  Canada  balsam  to  make  them  transpareat ;  but  I  They  can  baobtained  from  any  photegia^ie  de^er 
the&kv,aad  other  light  parts  ara  best  left  unrac-  for  a. few  paaee^  snd.  will  ooflsf^etely  pralaet  Ua 
xiiahe^  as  tha  slightest  speck  of  dust  attracted  by  /  fingers  from  injury.— T.  8.  H. 


[47580.]~Ki8btautre^^Xothing  is  < 
to  pravenir  or  cure,^  this  distressing  and  of  taadaa- 
aeroua  msiady.  Thia  dissaee  is  a  symptom  of  in* 
iigestion.  The  persons  liable  to  it  am  those  who. 
inaulga  in  the  eatravaganea  ol  heavy  suppen« 
nartioulacly  if  thek  stomachs  ara  in  a  weak  coo* 
diticn.  One  way  to  care  it  is  as  f  oUowa :— <ito^  ta 
bed  without  any  supper^  or  tdte  vary  lHtla>  and. 
what  little  iataken,  fat  it  ba^food  easy  of  di^estkm. 
Avoid  all  intosicathig.dxinksy  and  any  thing  thsit  ia 
likely  to  liahaavy  on  tha  stomach.  Whanin  bad 
dojiotliaon  your  back,  and  make  ahabit  of  eady 
rising.  Qetaanidi>freehairaapassibia«  Always 
msim  it  a  rula  to  rest  aa  hoar  or  ao  alter  taking 
your  sapper.  I  do  not  think,  any  medisina  is 
naeessary,  as  this  disease  proceeds  (generally  tea 
abusing  the  stomach.  Nightmare  is  easily  pse^ 
vented,. and  is  only  a  punishmant  for  people  who 
ara  oai^ese  in  their  diet— Q.  F&txb. 

(47680.}— VialitSBara.--I  aaa-vafy  haofy  to  ba 
abla  to  impart  soma  valuabta-ialomiatna  upon 
the  aabjaotof  nightmare,  ia  ratum  for  a  feirissi 
ful  hintaoonvayed  to  bm  through  your  aalnans* 
I  purposely  WMted  to  leaen  tha  eharaetsr  of  tha 
replieatothaqueqriayonss  ol  the  3rd  inst»;  bat 
these  saenu  to  be  no  new  remedy  devised.  At  ana 
time  I  never  dared  to  fall  adeep  14100  aagrbaak^ . 
se  aub jeat  was  I  to  fearful  dreama  tfobeeqnanflyy 
I  foand-that  I  aould  not  sleep  upon  my  left  side, 
and  I  waa  oompelled  to  adopt  tha  back  as  tiie  m^y 
change,  fighting  the  while  against  sleapu  Hoiiv 
tha  Shane  of  the  head  being  oval  it  follows  thatvtha 
back  orthe  head  or  one  end  of  the  oval  retting 
upon  a  pillow,  causes  an  unnatural  position,  to  the 
entire  destruction  of  easy  respiration,  whtoh,  if  it 
does  not  always  produce  nightmare,  serves  to 
render  night  hideous  as  a  companion.  The  remedy 
is  simple,  and  to  this  discovery  I  am  indebted  for 
many  peaceful  nights  whilst  lying  on  my  back. 
Place  the  pillow  under  the  nape  of  the  neck,  so 
that  the  head  may  slightly  hang  over— it  may  rest 
upon  the  bolster.  The  windpipe  now  has  the 
passage  fully  open,  and  breathm^  is  unrestricted. 
All  I  require,  in  return  for  my  discovery,  is  a  re- 
cumbent memorial— the  statue  to  be  emoellished 
with  representations  of  Melton  Mowbray  pies,  pork 
sausages,  crabs,  lobsteie,  aad  ten  penny  nails. — 
Fbbd.  W.  Bseaxet,  Meidenstooe  Hill,  Blackheath. 

[47586.]— Fura  Slbrer.— To  obtain  the  silver 
ehemically  pure  you  dissolve  it  in  pure  slightly 
diluted  nitnc  acid,  whea  it  wUl  cause  the  acid  to 
become  green.  When  dissolved,  pour  the  clear 
liquid  ova,  and  add  to  it  a  solution  of  common  salt 
as  long  as  a  precipitate  falls.  This  precipitate  will 
be  chloride  ol  silver,  which,  when  washed  and 
dried,  must  be  melted  iaa  crucible  with  anhydrous 
(without  water)  carbonate  of  soda.  Chloride  of 
sodium  and  silver  will  be  the  result  after  the  mass 
has  been  stirred  with  an-iron  rod  and  the  tempera- 
tosa  rsisadto  a  very  bright  red.  The  silver  will  ba 
found  at  tha  bottomr  of  the  oruotble  as  a  brilliant 
iaasai>— T.  DazsuixiB. 

[47S86.1  —Bora  Silvar.— Absolntely  aura  silver 
is  very  difficult  to  prepare ;  but  if  tna  qnasist 
understands  chtmioal  operations,  I  will  givehifla 
the  method  employed  by  Prof.  Staa  in  tha  ostermi* 
nation  of  its  atomio  weight.  Silver,  para  emmgh 
for  all  ordinary  purposes,  may  ba  obtained  ftooe 
his  scrap  by  dissolving  in  nitric  add  (aqaa  fortia), 
diluting  wnh  water,  and  addfaig  a  sointion  ol  smt 
as  longasa  wfaitepreeipitataof  siivarcldoridaiBpro- 
daeed*  Ibis  whha  prectpttate  is  then  washed  well 
withhot  waterabout  a  dozen  timea-*pottring  00  the 
hot  water,  aUcwteg  to  settle,  and  pouring  off.  It 
ia  afterwards  dried,  mixed  with  twioe  its  weight  of 
dry  sodium  carbonate,  and  the  mixturaf  used  in  a 
dean  omcibla;  tha  bottoa  of  siiaar  so  obtaasd 
aaqF  thaoba  aleaned  with  a  littla  dilata  salplurio 
aeioy  amA  saaasad  with  elsan  whitasand*— T.  S.  H. 

[4TS90.]— Sononra  Ohamiatry.— Tha^aleula* 
tioa 'given  by  the  querist  is  one  of  the  simplest. 
The  vdumeamust  first  be  all  reduoed  to  0^.  aad 
76(kam.  presanra ;  but  as  nothing  is  said  about  pras* 
sure,  except  in  the  first  caae,  we  may  conoHide  that 
it  is  normal,  and  the  only  oorreetion  to  be  made  is 
ia  tha  case  of  tha  first  voluaie,  at  4^  and  637*4fBm. 
The  corrected  volume  of  air  employed  becouss : 


861-4  X 


1 


63T-4 


1  X  OimUQbx  4        7ttO 


or: 


8614  X 


5374 


X  -m^ 


273  _ 

!73  X  4  "  '760 
aocordfaig  to  the  usual  formule.  Call  this  vohima 
of  air  Yi.  Kow  the  volume  of  gas  wMoh  disap- 
pears on  explosion  is  657'06  —  374*73  =  283*33;  but 
this  consists  of  |  hydrogen  and  i  oxygen,  therefore, 
the  oxygen  present  in  volume  Yi  of  air  is  |  x 
283*33  B  94*44,  aad  the  paroantaAS  ol  osygcn  ■« 
94  44  X  100 


Yi 


.— T.  8.  H. 


[47697.]— Aaoarloaft  Orvaoi.— <<  J.  P.  O."  had 
better  pnt  away  the  idea  of  ealavging  bisone«row 
AasBsioaa  organ,  particuiarly  as  ho  wishea  ta  add 
mora  reeds^  wU(^  will  incur  tha  neeeesity  ol  a 
larger  beliows,  wbioh  will  also  require  a  larger 
caae  to  hold  it«  Soma  littla  space  wiU  alsa  ba 
required  lor  the  mechanism  ol  the  octave  coupler. 


Ml 


■WCHieH  laKIHAHIO  AHD  WOBLD  OW  BCHgWOB 


1^M«  tM  lkN#  <MliT«  oouplort  ftpplM  to  the 
^WMMM  lifc<rtie>m  wfMM,  Oii«  U  made  U>  eoople 
^*  •^  ^?**«  to  bring  down  lU  reape^re 
»»*»•*  «*i*^*bo^  This  U  the  ordinuT  oeUvv 
•MMtw  T\«c«  ie  9ho  another  octane  oonpler, 
whMh  eelnANe  eo  m  to  brina  down  each  reepeetiTe 
^•••••^^  below.  Another  oonpler,  known  M 
^tMedoeftnTe  oonpler.  ie  to  oonitmeted  m  to 
lMc4»trn  the  ooReepondingnote  an  oot&ve  abore 
te  the  teeble  portion,  and  thoM  of  the  oetave  below 
la  thiebaie  portion  of  the  organ.  Let  <«J.P.a" 
im  decide  aa  to  the  ezaet  siae  of  the  inrtmoMBt 
he  wiUee  to  oooatmot,  and  the  number  of  rowa  €< 
Mdi  he  wifhea  to  hare,  then,  no  doubt,  he  wffl 
ha^  the  aadatanoe  of  onr  aUe  oorretpondenta,  ee 
w«n  aa  eTery  aadatance  which  I  can  afford  Urn.— 
Q.Fnns. 

[47698.]— Blaotrionl.— In  the  beginning  of  the 
aifiole  it  Mja  that  a  di-eleotrio  in  allowiogiScti^ 
to  paaa  through  itaelf  may  undergo  dow  indnettre 
deopmnoeition.  OonfequentlT,  Sie  +  I7  charged 
ball.  A,  acta  by  induction  tttfougfa  B  on  D,  ttw 
^ging  D  -  ly  and  ren^Hng  +  to  C.  While  ao 
domg,  howerer,  A  nlowly  eUotriilea  the  part  of  the 
^e  of  B  neareit  to  it  -  ly,  and  repela  the  +  to 
the  oppoaite  tide.  This  -1-  eUotridty  then  nen- 
traliaee  the  -  ly  charged  braai  ball,  B,  thus 
eausmg  the  leavee  of  the  eleetroioope  to  coDnee. 
Aa  It  if  only  itxong  enough  to  eleotiify  the  part  oi 
B  neareet  to  it,  the  experiment  can.  of  courae,  be 
repeated  when  a  fresh  pwt  of  B  interpoeea.— 
T.  Bblbbidob. 

[47599.]~I)rllling  Bioyole  Hubs.— l^ke  a 
piece  of  coach  hooping  about  fin.  by  iin.,  and  bend 
aa  ahown  in  iketoh ;  bore  a  hole  in  at  A  for  centre- 


pin,  and  at  cranked  end  at  B  a  imall  one  for  a 
wire  centre  to  be  rireted  in.  After  your  hub  ii 
Mned  off  and  oentred,  put  a  loD^[ith-pointed  drill 
into  the  lathe,  and  juat  run  thii  drill  in  the  depth  of 
eountenunk  between  centres  all  round ;  then  apply 
the  angle-piece  aa  shown,  and  drill  a  small  hole 
lor  your  back-centre  the  required  an^le  for  back- 
osntre  at  C,  and  then  proceed  to  dnll  them  all 
through,  dufting  this  piece  every  hole  to  bring 
them  square,  or  rather  more  lineable;  see  BE.— 
Jack  of  All  T&adbs. 

[47603.]-Platlng  with  GK>ld  inalde  and 
SiiTor  oi&talda.—SilTer-plate  your  cup,  then  pour 
gold  solution,  prerioualy  heated,  insiae  the  cup, 
and  suspend  the  gold  anode  in  the  centre  of  the 
ei^,  attach  the  negatire  wire  to  the  handle  of  the 
eup.  The  gold  solution  must  be  exactly  up  to  the 
brun.— w.  B.  A. 

[47604.]— Bioyolo  Ttren.- HaTing  been  in  the 
same  dii&onlty  as  **  Apprentice  Boy/'  I  shall  be 
fflad  to  help  mm  out  in  uie  same  manner  as  I  was 
nelped  out  myself.  The  following  is  tiie  simplest 
way  to  fix  a  loose  tire.  Powder  or  roll  into  a 
pencQ-shMe  some  of  the  cement,  put  it  under  the 
tire,  tiien  hold  a  spirit*  lamp  underneath  until  the 
cement  oozes  out ;  then  tie  a  piece  of  string  round 
the  tire  and  rim,  and  let  it  remain  aooordinjgto 
the  length  of  time  given  in  the  *'  Instructions, ''xor 
the  cement.  The  spint-lam^  will  not  bum  the 
paint  at  all  which  hot-irons  do.  A  spirit-lamp 
may  be  made  very   chee  '  *  " 

^'Idebig"  or  similar  Jar, 


may  be  made  very  cheaply,  as  follows:— get  a 
•<Liebig  "  or  similar  iar,  with  a  bung  in  it,  bore 
about  four  holes  in  the  bung  and  insert  a  glass 


tube  in  each,  and  witili  a  few  inches  of  wick  and 
two  or  three  pennyworth  of  methjlated  spirits,  the 
lamp  is  complete.  I  use  glass  tube  l-6in.  dis- 
meter ;  but  I  daresay  any  ottier  material  will  do. 
The  tubes  should  be  in  a  straight  line  across  the 
bnng.— Gbo.  Bbatbll,  Alnwick,  A.B.C. 

[47607] -Kitson'a  Bt^un -  Brake.— In  my 
reply,  Vol.  XXXIY.,  p.  146,  I  mentioned  that 
Kitson's  steam-brake  was  not  tried  at  Newark,  in 
consequence  of  the  Midland  Ck>mpany's  engine  and 
tender  No.  892  not  arriTing  at  the  trial  ground. 
The  following  is  the  official  description  of  the  brake 
prepared  for  the  information  of  the  Boyal  Oom- 
mitsion:— Kitaon's  steam-brake  acta  merely  on  the 
wheels  of  the  engine  and  tender,  and  not  upon  the 


trais.   It  eeMista  of  two  oarineting  eyfiaden 

the  fbol-plirte  of  the  cngiae,  aadflie 


tte  foot-plate  ef  the 
P^*tow  Af  whish  an  ecBneeted  with  the  brake  rods. 
To  put  on  tiMhnke,  steam  direct  fnM  theboikr 
ie  jvpGad  to  OBM  side  of  tiM  piaCoM  caly,  the  other 


^sr^ 


Strang  spiral 
I  fibenie  the 


.      ^  of  Oe  pistoas 

brake-blocfca  iimsdiatslj  Oe  eteam  ■ 
A  sia^  two-wnr  00^  upca  the  freat  of  the  fire- 
box snanltaaaoa^admitaae  steam  totheCTha- 
den,aBd    '         ^        -       •       . 

2tiS  at 

to  each  eepaately.     The 

east  iraoL  haag  txam.  fte  ^^ ^ 

to  CBM  side  oafy  of  the  drivxag  aad  taHiBg-w] 

of  tiM  eagiae,  aad  to  bo&  adca  of  an  six  wheels  of 
fbm  tsodcK.  Frofisioa  is  made  for  wcekiag  Oe 
brake  with  aa  ctdiaaxy  haad-eesew  if  nrnfeasiy 
Fipea  arte  anaaged  ao  that  a  water-Jet  can  he 
tamedcn  to  Oe  eapaetirea.  EjqMrimcnts  wwe 
made  oaOe  Derby,  Castle  Donaiagton,  aad  Treat 
hne,  Sepfteaber  2^  lS7d»  aad  Februasy  9th, 
1876,  wtth  a  tnia  coasistiBg  of  eagiae  aad  tesder. 
No.  892,  bo^  fitted  wifli  KitsonVsteaaa  bcake, 
four  carxiagea  without  btafcee,  aad 


▼aaa  with  oidiuaij  haad-brakes.  The  'results 
obtalaed,  when  eoeapared  with  tkm  stops  made  by 
engine  No.  816,  fitted  with  Le  Chateher's  eoaatar- 
preeaore  atsam  apparatoa,  noa  the  21st  SepCember, 
1876  (detaib  of  wkch  wiJlbelouadia  VoL  XXIL, 
p.  119),   coociasiTely  proved  to  all  p  -   - 

orakce  190a  eariaa-whssis    ptodace 
retarfing 


far   asore 
IfaU 


I  190a  eagma-wassss   ptooace   tar 
ing  power  thaa  aa  eagiae  rerssaed,  as 
a^Aatit^  aeaa  with  tEeOmteBer  tap 
— ClbmsitB.  oxxanoar. 

[47610.]— ]>«ftettTa  Sewinc  Xaohlna.— It  is 
diflienltto  adrise  withoat  aeeing,  as  thestitches 
cobbling  underneath  amy  be  ceased  by  Tariona 
meana ;  firatly.  see  that  the  i»per  thiaad  la  rightly 
threaded,  aad  that  fbm  tmSon  ol  same  isTaffi- 
dently  ti^  ;  aecoadly,  flie  take-up  spring, 
through  i^oh  thread  pasam  Just  beCoie  reZdSiig 
needle,  should  haTO  mtffidim  spring  to  take  up 
any  h>oee  thread,  sometinMa  &eee  minga  get 
hxMeand  re^dreti^teaing;  thirdly,  see  tti^  the 
needle  doee  not  Jar  or  burr  against  the  pnsssi -foot, 
or  against  sideof  needle  hole  in  plate;  fourth^, see 
that  ptesser-f cot  holds  the  wofk  firmly  ;  to  aacer- 
tain&B.  raise  the  needle  aad  lower  the  foot,  now 
place  a  sheet  of  thin  paper  under  the  fdot,  and  if 
footis  rii^tly  adjusted,  you  wiU  not  be  able  to 
draw  the  paper  fiom  between  very  easily  without 
tearing  the  paper :  fifthly,  see  that  you  have 
shuttle  threeded  right,  poenbly,  you  may  haTe  the 
shuttle  threaded  too  ti^t;  lastly,  see  that  the 
feed-motion  feeds  the  woifc  forward,  as  the  needle 
repeatedly  golnr  down  in  the  same  hole  would 
cause  oobbled  sotdies ;  you  can  asoertain  this  by 
placing  material  in  machine  and  worldng  it  round 
as  if  for  ordinary  work,  but  without  any  cotton 
in  needle.  If  you  cannot  get  on.  should  be  glad 
to  correspond,  if  you  will  adTert£M  addreas.  rer- 
hape  the  madiine  Is  out  of  time,  that  is  to  my,  the 
needle  and  shuttle  mi^t  not  be  in  right  time.— E. 
MABTor. 

[47613.]— Photographio  Oamara.— To  Mb. 
PABXZXBOir. — In  my  own  practice  I  use  an  im- 
proTcd  tourifft-camera,  withnorizoutal  and  Tertioal 
aliding-front,  improred  double  swing  back,  hinged 
f  ooussmg  soreen,  and  will  take  picturm  horixontal 
and  ▼ertioaL  You  will  find  this  camera  the  most 
useful  for  an  amateur's  practioe ;  by  harioff  an 
extra  front  you  can  adapt  your  portrait  lens, 
without  caaamg  the  sUghMst  moonTenience.  The 
cost  of  a  flrst-cuMS  camera  with  three  double  sUdm, 
would  be,  i  plate,  £4 10s. :  i  pUte.  £6  6s. ;  1-plate 
£7  16s.  I  would  not  adrise  yon  to  purdiase  any- 
thing but  a  first-dam  Mt  of  apptfatus;  if  you  do 
not  care  to  go  to  the  price,  purcham  a  second- 
hand set  of  first-clam  maoufaerare.— Jaxbb  Pabk- 

DTBOir. 

[47628.1-PrlTata  Study  of  Vrenoh  Lan- 
guage.-You  should  have  lemons  of  a  good  teacher 
BO  as  to  acquire  the  langoage  couTcrsi^ionally.  If 
that  plan  dom  not  suityou,  Join  a  corresponding 
class,  to  which  Mim  Walker,  St.  George^s  Hal^ 
Banaolph-place,  Bdinbuigh,  will  iotroduoe  you. 
If  you  want  to  atudy  quite  alone,  get  Ohardenal'M 
1st,  2nd,  and  8rd  French  Ck>ursM,  pricm  Is.  6d., 
2s.,  and  ds.  6d. ;  «Le  Petit  Pr6o^teur,"  Is.  6d. ; 
"  French  Verbs  at  a  Glance,  **  by  BeauYoisIn,  6d. ; 
and  Chambers's  **  French  and  Bnglish  Dictionary." 
The  corresponding  classm  are  one  guinea  per 
quarter.— ICaooibBbuxs. 

[47623.]  —  Bleotro-motor.— The  armature  A 
consists  of  round  iron  bar,  with  the  pole  ^ecm, 
P  P,  fixed  on  the  ends,  exactly  aa  shown  in  Fig,  1. 
B^B  are  field- magnets,  with  polm  arranged  aa 
shown  in  Fig.  2,  which  is  a  top  view.  TIm  pole 
piecM  of  field-magneta  are  of  the  shape  shown  in 
Fig.  8.  When  the  armature  reTolree,  it  encounteis 
no  drad  point,  being  either  attracted  or  repelled 
during  tne  entire  rcTolntion.  The  coomiutator 
reTcrsm  the  current  Just  as  the  edrm  ddot  ih» 
armature  anife  at  the  edgm,  H  H,  <»  field-magnet 
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renmition  Is&a 
tnreis  then  am 
subject  to  Oa 
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The  armature  of 
soft  iron.    8 
making  ft# 
be  of  cast  iron.    Any 
beiMto  '    " 

[47630.]—: 
answer  to  this, 
point;  but  a  bcaka 
It  is  commonly  said  that 
of  pressure,  and  haaaol 
beBerethat  to  be  tea 
but,  as  you  willaee,  if  a 
iM  quiday  worn  down  to  a  ** 
being  highly  glased,  On  wha 
winHnum  of  fni*tiiTii-  On  tt 
the  wheel  rubs  agaiaat  dm  Msei^  ftekslaM 
like  the  tire,  uaiform^,  and  a^Brfmmdhsrt 
be  won  away  before  eiftar  fma  er  Usdk  ^i 
hii^ypdished  ^biae  ef  a  -flat*-ia  Mh 
nereroogkae.  finally.  I  ftMkjaaatfl^* 
runt  nnltnii  tn  niiiliisliha^aiaBaftilgii 
demonstiated  Dy  asachaaieBl  maam  tta  i 
greatest  friction  was  prodaeaA  wikm  *•  ^ 
Just  rubbed  peat  tiie  hlocka^ aad  I  Amks^ 
mainly  from  ttie  facta  laansad  iaftassesae^ 
that  the  Westinrhoum  braka  maa  an  MBvi  t' 
the  drifer  could  maaage  to  ateaaa  hm  i  ^ 
short  of  skidding.  Skid&^  m  aa  aha^tfiaJ 
it  wears  fiat  uImcs,  i^ieh  mmaam  %m  tl^V' 
the  rails,  and  necsssHata  fiiii|asai  Ibbbk  yJ 
ttrm.  No  engine-driver  worOij  fte  a^  * 
allow  his  fireman  to  stop  fhavhadb  if  hi  0^ 
it-Nuv.  Dob. 


[47630.]-Brakea.— To  Ifn.  H.  taoa-^ 
your  correspondent  will  rafar  ia  ^  drtA  ^1 
Captain  Galton's  mrnmiiaaals,  ToL  XX^  j 
to  my  pamphlet  on  ''Beilway  Aaaim^^A 
flndttiat  ■Miii^tT^g  Ar^XA  lis  aiatfiii.wt' 
results  are  obtained  byappMas  Aela^M* 
to  the  wheels  withapMrareia  ^i^mftj^ 
short  of  the  point  which  would  caamttsna* 
The  rotation  of  awheel  la  anastBdm— * 
friction  between  the  braka-bloak  Miftt^ 
exceeds  the  adheaion  be*waea  tfas  whaltf^* 
raiL— Gumbkt  E.  Stbsttov. 


[47682.]— Kodel  Loom.— <«Iliaaa**  a  ri^' 
thinking  that  a  model  toom  wadd  bttf^ 
assistance  to  him  in  leandng  tweef  dai^ 
that  iS|  if  he  can  woric  one  and  aafca  da  sii^ 
changM.  But  I  would  adrim  hia  IM I** 
learn  tweed  designing  in  half  the  tiB»i^ 
take  him  to  make  his  loom,  exeipt  hs  lai*^ 
ehanic*s  shop  at  his  elbow.   If  he  ^^  ~*  ^"^ 


^      Ato.  18,  i8S2, 
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of  loomi,  it  would  take  Uie  whole  of  the  24  pages 
"^  for, 


J. 


^  >  of  our  paper  to  give  the  ioBtnictioiia  he  aaks 

and  he  woidd  have  a  lot  of  queitioDS  to  aak  as  to 
^    detaiU  the  followfaAg  week.  Designing  and  pattem- 
-     weaTing  are  two  separate  things,  and  "Diana-' 
^  oan  learm  one  wittiont  the  other.    If  he  will  say 
^  what  he  has  done,  what  he  is  doing,  and  where  he 
If  ia  stock,  I  will  help  him  oat,  ei^er  through  the 
-    BCbokaiho  or  privately ;  hat  I  don't  wish  to  give 
instraotions  t&t  will  be  nseless  to  him,  except  he 
has  some  knowledge  already.    If  he  stUl  wishes  to 
go  on  with  his  loom,  it  would  be  well  if  he  would 
state  what  kind  of  loom  he  wishes  to  make-nJae- 
.  qnaid,  Bobbie.  Barreltapits,  revolving  or  drop- 
pi  Soxes  for  shuttles :  or  whether  he  would  make  the 
f     neocsBary  ohanees  by  hand.— W.  Stdttabd,  Breeze- 
f      lane,  Liverpool. 

[  [47640.J— Unipolar  Induotiom.— This  experi- 

L-  ment  is  a  modification  of  Amp^rePs  revolving 
^  buoket  apparatus,  in  illustration  of  his  magnetic 
theory.  It  is  fiUly  described  in  most  treatises  on 
:  :  eleotromagnetlsm  of  the  date  1880  to  1850  \  but 
.  not  in  the  modem  textbooks.  See  for  an  lUus- 
s^    trated  account  of  aU  the  apparatus  of  this  kind  in 

'*  Sturgeon's  Beeearches,"  or  the  older  editions  of 

i    .  the  Encyclopedia. — J.  SuroLiFnL 

^      r47642.]-Bllloata  of  Soda.— I  think  this  will 

-^    sun  luqutter.    Take  1  part  silicate  of  soda,  7  parts 

wat«r,bofl  for  one  hour,  decant  the  liquid  and 

-"    mix  thoroughly  with  2  parts  kaolin.    Use  this  as 

~J  ^  paint :  it  wUl  ory  with  apolish  and  kee^  damp  out 

-  of  outside-wall.— Kaj  Tdisrsr. 

—        [47647.] -Boiler. —I  should  suggest  that  a  pair 
of  ^2fai.  cylinders  would  be  betterzor  a  boat  4ft. 


and  then  gently  tip  the  dish  on  one  side  in  a  good 
light,  and  note  if  any  shade  of  blue  remains.  For 
perfect  accuracy,  it  is  necessary  to  test  the  hot 
solution  for  copper  as  follows :— Take  out  with  the 
pdnt  of  a  pipette  a  few  dreps  of  the  clear  solu- 
uon,  and  mlet   through  a  very  small  friece  of 


SwecUsh  filter  paper ;  add  a  drop  of  aoetioadd  and  a 
drop  of  potasnum  feirocyanide.  ▲  brown  colour 
indicates  that  copper  remains  unreduced,  and  more 
malt  extract  must  be  cautiously  added,  and'  the 
testing  repeated,  taUng  care  to  use  a  dean  filter 
and  test  -  tube.  The  whole  operation  must 
be  pi^ormed  as  quickly  as  possiDle|  as  the  red 
sub- oxide  has  a  slight  tendency  to  redissolve.  The 
quantity  of  extract  used  is  now  read  off  from  the 
burette,  and  is  equivalent  to  '05gm.  grape-sugar. 
Supposing  16cc.  of  diluted  extract  have  been  re- 
qaKd,  theki  (as  each  oc  equals  'Olgm.  of  malt), 
*l6gm.  of  malt  yields  '06gm.  grape-sucar,  or  31*2 
per  cent.    Some  analysts  recommend  adding  three 


r 


^  looff,  6m.  beam, 
saoa 


and  the  dimensions  of  boiler  for 
woald  be  6in.  hi  all  (vertical),  a  smoke- boi 
4iii«,  boiler  4in.,    diameter    3in.,  fire-box  Utn., 
inoreAting  in  diameter  from  Sin.  at  top  to  4iin. 
,    There  should  be  9  tubes,  liu.  diameter  at  the  top 
and  }in.  at  the  bottom ;  the  ends  should  be  turned 
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^'^  down  over  the  tube-plates,  thus  holding  them 
^^^  firmly  together.  This  boiler  should  be  able  to 
iVf!<i>  stand  a  pressure  of  40lb.  to  the  sq.  in.  FiUituD 
di^  about  two-thirds  with  water.  Tins  boiler  should 
r  V 1.  be  made  of  copper,  and  bum  spirits  of  wine.  It 
I  ^'  win  work  a  pair  of  2in.  stroke  cylinders  veiy  well. 
ds^^  Sketch  is  exactly  quarter-size.— Axateub  Ekoz- 

j^  0  [47661.]—  Bzamination  of  Halt.  —To  B.  S. 
f-  Bbavxv.— 1.  Estimation  of  Grape-Sugar  and  Dex- 
^"l  trina— If  « Phoenix"  has  not  already  prepared 
■  "  his  Fehling  solution,  let  me  recommend  hun  to 
'"  keep  it  in  two  parti.  It  will  then  keep  good  a 
much  longer  time.  In  order  so  to  prepare  tt,  dis- 
solve 34  6l  grammes  of  pure  copper  sulphate  in 
distilled  water,  and  make  up  to  500oub.  osntimetres. 
Keep  this  solution  in  one  bottie.  Then  dissolve 
173  fframmes  of  BocheUe  salt  and  65  grammes  of 
cauRic  soda,  and  make  that  also  up  to  560ce.,  and 
keep  in  anouer  bottle.  For  eaeh  estimatioQ  use 
5oo.  of  each  solution.  The  lOcc.  will  be  equiva- 
lent to  '05ffm.  grape-sugar.  Before  using  the  test 
solution  mlute  lOoc.  with  40co.  water,  andboit 
If  any  precipitate  forms  the  solution  is  useless.  To 


I*" 


prepare  the  malt  extraet  for  analysis,  take  50cc. 
of  the  1  in  10  extraet  previously  obtained|  and 


1^\ 
^V 
^' 
f^ 

ff.  dflote  this  to  500oc7  this  iHlT  be  a  suiUbie 
1^    etrength  for  estimating  the  grape-suoar.    Measure 

0  earefully  lOco.  (as  above)  cl  the  FenUng  soL  into 
u.  ^  white  porcelain  evaporating-dish,  add  40cc 
"l    <ilfltilled  water,  and  raise  to  bofling  point.    Then 

tnin  in  the  diluted  extract  from  a  graauated  burette, 
c^oa  or  two  co.  at  a  time  (boilmg  up  after  each 
^  addition)  until  the  blue  colour  of  tte  Fehling  sol. 
^  La  destroyed,  and  aU  the  copper  predpitated  as  red 
'  c^xide.  This  operation  yon  will  find  requires  some 
f  ^lioety  of  manipulation,  and  the  point  at  which  all 
t:.ha  copper  is  just  preoipitatea  is  not   easy  to 

1  fl^tsive  at  without  considerable  praotiee.  It  is  best 
I    ^fter  boiliDg  up  to  allow  the  precipitate  to  settle, 

f 


or  four  times  the  quantity  of  strong 
solution  to  the  Fehling,  instead  of  water.  The  re- 
duced oxide  of  copper  then  dissolves,  and  a  dear 
solution  is  obtained.  I  have  performed  the 
process  many  scores  of  times  both  ways,  and 
consider  the  old  method  moet  reliable,  although 
not  so  easy;  but  **FhoBnix"  can  have  par- 
ticulars of  the  other  if  he  likes.  Now,  as 
to  the  dextrine.  I  presume  *<FhoBQix"  has 
Bale's  or  some  other  table  giving  the  proportion 
or  true  lb.- wei^t  per  gallon  of  solid  exvact  oorre- 
spending  to  the  spMiflc  or  apparent  gravity  of  the 
wort    SnppoMng  his  original  1  in  10  extract  had  a 

S&vity  of  l,027Twhich  it  wUl  if  the  malt  is  Rood), 
e  table  shows  this  to  be  equal  to  *6971b.  per 
imperial  gallon.  Now,  as  his  malt  is  in  the  pro- 
por^on  of  lib.  to  1  gallon  (an  imperial  gallon  <i 
water  weighing  lOlb.),  this  is  o^viotisly  equivalent 
to  a  solid  extract  of  69'7  per  cent,  of  the  tnalt. 
Deduct  froQi  thii  31*2  per  cunt,  (the  assumed  per- 
c-ntage  of  grape-sugar),  and  the  remainder  is 
dextrfne,  plus  solubto  albundnous  matter.  To 
determine  the  dextrine  directly,  take  lOOco.  of  the 
dOuted  (I  in  100)  extract,  and  boil  it  for  two  hours 
in  a  flask  with  2co.  of  sulphuric  add;  this  will 
convert  the  dextrine  into  grape-sugar.  Estimate 
as  before  with  Fehling.  Deduct  grape-sugar 
already  found,  and  the  difference  is  dextrine  in 
terms  of  grape-sugar,  whidi  must  be  diminished 
l^  one-teoth  to  give  the  actual  dextrine.  I  should 
have  said  that  I  am  in  the  habit  of  boiling  the  wort 
previous  to  diluting  it  for  the  above  determina- 
tions. Of  course,  it  must  afterwards  be  cooled 
down  to  60°  F.,  and  made  up  to  5d0co.  The 
albuminous  matter,  which  does  not  coagulate,  but 
remains  in  solution,  will  be  found  by  difference, 
and  ought  to  be  under  4  per  cent.  2.  Mashing 
Heats.— What  does  *'FhoBnix  "  mean  bv  <*  calcu- 
lating upon  the  amount  present  ?  "  llie  grape- 
su^  and  dextrine  are  not  present  m  the 
onginal  malt.  They  are  fbrmed  by  the  ac- 
tion of  diastaae  upon  the  starch  of  the  rnslt  in 
the  mash-tun.  ana  the  proportiona  in  whidi  they 
are  formed  depend  upon  tne  temperature  of  the 
mash.  I  cannot  pretend  to  give  *' Phoenix"  in- 
structions in  practical  brewing,  but  I  will  g^him 
a  few  general  facts  as  to  the  relation  between  heats 
and  the  formation  of  mpe-suffar  and  dextrine. 
And  first  I  would  note  &at  I  beueve  many  brewers 
regulate  their  process  of  mashing  entirdy  by  varr- 
ing  the  heats  of  thdr  %uor,  trrespecnve  of  ttie 
actual  heat  of  the  mash  itself.  Now,  it  ii  the 
mash  heat  that  is  of  importance,  and  the  heat  of 
the  liquor  is  only  a  means  to  that  end.  It  has 
been  proved  that  the  best  temperature  for  the  oon- 
vernon  of  starch  into  dextrine  (which  oonstitutea 
the  first  part  of  the  mashing  process)  is  146*'  to  147® 
but  that  a  considerably  higher  after-temperature  is 
needed  if  it  is  required  to  convert  a  hu^  propor- 
tion of  the  dextrine  into  grape-sugar;  \6r  to 
167*  appears  to  be  the  most  favourable  heat  for 
this  transformation.  Praotioe  and  theory  unite, 
therefore,  in  fixing  146°  to  14?*  as  the  proper 
initial  temperature  en  the  mash,  and  aoooroinff  to 
the  extent  to  whidi  the  heat  Is  afterward  raised 
will  be  the  proportion  of  sugar  to  dextrine.  I 
have  myself  obtained  experimentally  36  per  cent  of 
grape-sugar,  and  24  per  cent,  of  dextrine  Ivy  main- 
taimng  the  infudon  at  167*"  for  three  hours. 
In  practice,  this  could  scarcdy  be  done  unless  there 
was  a  coil  in  the  underbaok  where  the  oonversian 
would  go  on  at  the  temperature  mentioned  Just  as 
well  as  in  the  mash  tun.  Finally,  the  printer  has 
obvioudy  made  a  mistake  in  repreeenung  you  as 
mashing  6qrs.  of  malt  with  2^  barrels  ot  liquor, 
but  I  cannot  posdbly  fed  what  the  taste  of  your 
customers  mav  be,  and  should  say,  moreover,  that 
the  process  of  fermentation  had  more  to  do  with 
modifying  the  character  of  the  beer  than  even  tiie 
mashing  has.  If,  however,  a  very  full  bodied,  or, 
which  is  the  same  thiuff,  a  dextrine  beer  is  wanted, 
the  temperature  ehoula  not  go  much,  if  any,  above 
160*^ ;  but  if,  as  I  expect,  a  saccharine  bear  whidi 
will  undergo  a  ready  fermentation  and  come  round 
quiekly  is  required,  I  should  say  that  the  mash 
might  with  advantage  be  10^,  or  nearhr  so,  higher : 
that  is,  of  course,  after  starch  conversion  has  taken 
place.  Let  it  be  understood  that  I  refer  soldy  to 
temperature.     The  mashing  is  a  purdy 


^hfflf^^^i  operation.  The  regulation  of  liquor  heati 
to  obtain  a  given  mash  heat  depends  so  mucb  ixpaa 
the  age  of  the  malt,  the  temperature  of  the  air,  and 
eventhe  position  of  the  tun,  that  experienoe  is  the 
only  poss&>le  guide.— B.  S.  Bxivxv. 

[47668.]-Oilinff  Viah-Unaa.— Take  a  pieoe  of 
fiannd,  and  when  your  lines  are  stretched,  apply 
boiled  oiL  to  which  a  little  camphor  and  turps  is 
added.  You  can  stain  it  with  what  you  like,  and 
it  will  dry  very  quick  if  the  oil  is  good  boiled  lin- 
seed dL— Jack  or  All  Tbadbs. 

J47664.]— Printing.— I  know  of  no  work  ipe- 
ily  devoted  to  colour  printfaig  (letter  press),  but 
I  imagine  all  the usualguides to  presswork  contain 
a  f ew lines  abou|  it.    ^Hiere  is  really  nothing  in  it, 
so  far  as  the  type  ii  concerned.    Suppose  we  have 
a  prayer-book,  with  red  initiaUletters  and  a  red 
Ixnder  line.    The  black  type  is  set  up  in  one  forme 
with  the  initial-letters  omitted;  the  red  type  is  set 
in  another  forme,  and  in  this  ease  consistt  of  the 
initial-lettersand  the  border  line.  The  oompodtor'B 
business  is  so  to  arrange  the  types  in  the  two 
formes  that  if  a  sheet  of^tiipn  is  laid  accurately 
to  gauge-marks  the  red  letters  will  fall  exactly  in 
thdr  placee.    The  onlv  real   difficulty  is  in  the 
paper,   for  if  after  the   black  ia  worked,  the 
paper  ii  aUowed  to  dry,  the  red  letters  will 
not  fall  exactly  in  their  plaoea.     If   you  can 
see  one  oif  Lloyd's  Begisters  of  Shipping,  von 
will  find  numbers  of  words  and  signs  worked  into 
that ;  but  being  done  on  madiJucL  tiie  regit ter  is 
not  quite  perfect,  though  very  close.    In  prea 
work,  where  the  sheets  of  paper  are  pUced  on 
pins,  it  is  comparativdy  easy  to  insure  the  red 
falling  into  proper  positi^^n.   I  shoutd  meuiion  that 
therels  ft  method  of  wot  king  advertisement  pages 
in  four  different  colours.    Suppose,  for  iustaooe,  a 
page  of  thii  paper  divided  into  quarters  for  adver- 
tisements, it  Would  be  poesible  at  one  inopression 
to  work  four  colours.    That  it  done  by  having  a 
fouroelUd  ink- slab,  each  odl  in  line  with  iti 
share  of  roller  and  type :  then,  as  the  roller  has  no 
lateral  motion,   it  will  take    up    on    each  of 
four  portions  a  separate  colour,   and  ink  the 
four  portions  of  the  page  with  different  ooloun. 
Obvioudy,  that  can  be  done  to  very  great  nicety ; 
but  a  little  space  ii  necessary  between  each  colour. 
Before  lithography  reached  its  present  perfectioiu 
a  capital  inutation  of  the  speobum  was  worked 
from  a  wood  block  and  printers'  inks.    The  table 
had  a  rack  each  dde,  and  the  roller  was  fitted  with 
spur  wheds  working  in  the  rack;   farther,  the 
roller  was  of    greater   circumference   than  the 
spectrum  was  long.    The  inks  then  beiuff  care- 
fully placed  in  proper  order  on  the  table,  the 
roller   was   passed   over,    and.  bdng    regulated 
by  the  wheels  and  the  rack,   the  same  part 
of  the  roller  always  fell  on  the  same  part  of  the 
table.    At  the  press,  the  block  from  which  tha 
impression  was  uken  had  a  similar  rack  on  eadi 
side,  and  the  roller  bdng  placed  to  a  gauge-mark 
always  inked  any  given  part  in  exactly  the  same 
manner.    Some  excellent  copiea  of  the  spectrum 
were  tiius  produced ;  but,  necessarily,  tiie  proces 
was  more  expendve  than  even  the  multiple  work- 
ing of  the  chromo-lithograph.    Finally,  let  me  teD 
"  J .  D."  that  while  separate  odours  are,  in  let- 
terpress, invariably  produced  by  means  of  separata 
formes,  in  $he  cheap  coloured  pictures  he  sees,  the 
tints  are  often  produced  by  working  one  colour 
over  another ;  thus,  to  make  a  green,  yellow  would 
be  worked  over  blue.    Don't  imagine,  however, 
that  blue  and'  yellow  ntaii  green,  as  some  para- 
doxen  would  persuade  you ;   it  is  only  certain 
combinations  of  pigments  that  make  the  odkmn 
whidi  seem  Just  now  to  pussle  some  jpeopie 
immensely.    I  wonder  often  whether  their  ^yee 
always  see  alike,  for  pressmen's  don't  always.— A 
PBJLOnOUi  Fbznteb. 

r47656.3-Oottoii.— Jute  is  the  best  of  eeveral 
Indian  herbaceous  plants,  generally  Owohorua 
capsularis  and  0.  olitonus.  It  consists  ex- 
dudvely  of  bast-cdls,  whose  ereatest  diameter  in 
the  first-named  plant  is  16  miUimetres,  and  in  tiie 
latter  20  m*llimetres.  The  fibre  is  strongly  Ug- 
nified  by  saturation  with  moisture.  When  fresh 
it  has  a  silky  lustre,  and  white  to  flaxen  colour ; 
but  with  age  it  darkens  very  much,  and  in  a  damp 
atmoephere  becomes  a  deep  brown.  Oottoa  is  the 
seed  hair  of  several  spedes  of  Gossypium ;  each  hair 
is  an  individud  cell,  whose  maximum  diameter 
fluctuatea  between  12  and  42  millimetres,  contract- 
ing slightiy  towards  the  centre,  diminidiing  to- 
wards ue  base,  becomes  coniod  towards  the  tip. 
and  the  cell-walls  are  very  thick.  W.  Binns  and 
friend  may  easilv  distinguish  the  fibres  under  a  good 
microecope,  if  tney  cannot  do  so  by  polling  them 
apairt  ana  examinuig  them  doedy  with  the  naked 
^ye.  The  weft  may  be  all  composed  of  jute,  as  is 
sometimes  the  case,  and  it  would  have  made  no 
differenee  to  them  if  used  as  bought,  without  dye- 
ing. The  griat  characteristio  of  jute  ii  the  un- 
equal solidification  of  the  odl-walls,  which  dis- 
tingmshes  it  at  once  from  other  fibres.  Cotton 
ooimsts  of  almost  pure  cellulose,  is  unaffected  by 
aniline  sulphate,  cobured  blue  by  iodine  and  suT- 
phurio  add,  ana  ammonio-cuprio  oxide  causes  it 
to  sweU  up  and  finally  dissdve.    Jute,  by  treat- 


idf 

Is  q«iteaq«iltotUt 
,  IraMMBt  MitaMa  for 
a  tthae  of  ■Bitoii  aloat  «bbboI  te  MiyeBiiid  to 
fim  MtktMtoiT  BMoUi  Ml  ft  flotfcoa-jato  fabm. 
TLbt  fwtb«  inzomMlftoa  If  deiind,  or  I  wo 
■auMapiaM  of  tba aloih.— W. finmABD. 

{#7W7.J  »■  llifT  Bl— l«ba»a»v.  TItaBdar 
ft&d  Ucateiaff* — I  haiva  mbm  tfifal  toftmnatwin 
on  ^ia  mibjaot.    Toa  ahall   kato  it  aoMi.--H. 


isaka  Vlalloraa.*-To  ^ 


aapoB 
a  baa 


A.  8.'H."— 
dant 


[4TW4.1 
Tka  iiilaia  to  wbiak  yoar 
ad  aboot  wbkfa  ba  laaMzka 
iidgaibiaewiiliufaiiy/'  ooauned  on  7tb  Joly.  Ui 
tbatdatattanpnigbt  fiooteb  aspntrvaamicl 
ittd«>Uaato.  tbaaeeead  portion  baiair  drawn  from 
LdaanTario  London  by  an  caginaff^flltodwtUia 
tIeanbfnkaandttaVidlandBMdifiQationof  tba 
autaaMitifi  far  II  mil  bapika,batlM  known  aatha**  two 
nfairtabnilw/^  Tba  xmvt  of  C6L  BUtmptm 
iBa  ^srtnawti  Piar  aaodant  bas  mast  oistii witty 
painlad  oat  the  dangw  to  be  cApaatad  f»m  tba 
nae  of  brakaa  wbieb  laak  ofT,  and  tba  ftaqnant 
faflaiaa  wbiab  oooar  to  tbis  Maka  vpon  tba  mid- 
land and  Qreat  Weslvn  isilways  ongbt  toTaeeira 
tba  aarions  allention  of  tba  dixaetors  of  tiioaa  aoas- 
Mr.  Baynolds,  in  bis  book  on  oontfanionf 
■latea,  pafa  183,  ^tbat  wa  ouisclias  are 
oonTinbed  tbat  if  Aa  MJOsnd  Company  aboUibad 
tba  Via  of  tba  ataani*bfaka  on  tbair  engines  tbera 
would  ba  a  sniont  aaoidant  in  less  tban  a  weak." 
This  ia  wdl-known  to  be  tba  ganaral  opinion  npon 
tba  sbilway,  and  it  wonid  not  sozprise  any  person 
wbo  nndnstands  tba  dangerous  "leaking  off" 
qfsteni  to  bear  of  a  seiions  aooidant  being  oansed 
1^  tba  fyiora  of  tba  two*minnto  brake ;  in  fact, 
soA  an  aaoidant  bas  been  ezpeoted  for  some  timsy 
but  so  far  it  baa  fortunately  bappened  tbat  npon 
tbaoceasionawben  fbihires  bsre  taken  plaeeand 
traina  bafo  ran  past  stations  and  Jnnotions,  tba 
Itoa  baa  been  dear,  so  ttuU  no  ooilision  ensned,  bat 
tbssa  ia  aTeiy  great  feartbat  tbis  may  not  always 


ba  so,  es]^eeialiy  wban  tba  misbap  ooears  at  a 
erowoad  jnaotion  bka  Kentitb-town« '  as 
aasa  upon  a  leaeut  oeeasion.    under  ttMse 


was  tba 


J  wa  sannot  ba  sarprised  tbat  tba  engina- 

drlrers  aossplain  about  tbis  Tery  inaffieient  brake. 
'^ ^  B.  STsnrosr,  Base  Cebnrg-straet. 


(47660.1    a«mpaa.-^t  as  a  werj  tan  tblngto 
t  tba  Swaalwater  to  ripen  witboat  hmAat, 


root 


I  yon  been 


rater  to  rmen  ^ 
appMag  umiidi 
ing    boosa  dry] 


Is  teo  long  to  tba 
?— Jack  qt    Alt. 


j[4T070.>-StndT  of  Blaatrlotty.— Our  friend 
**  Digma  ^  wonld  bare  to  write  a  Tolnme  to  answer 
yonr  qaesy  faDy.  Gat  "Paeaoe'fl  Telegrapby," 
^Oallsy's  Handbook,"  '^Fergaaon's  SkSt^^l'' 
aad  fiaai  them  lean  Ike  natvra  of  eleetrioity,  and 
tlMaoastrnetfonof  instramanta.  Oostof  tba  ibraa 
books  natmora^an  30s.,  I  beliafa.--H.  Aroosz. 

[iie^JLl-JaaitWat^  of  Ghamlatry  Ssounlaa- 
ttoaB&<— Ton  may  sit  in  Kay  next  far  ,eltber 
alamaniaxy  or  advanosd  eertiflaatas.  .Tba  only 
isstriaKmi  placed  by  tba  Depnrtmsnt  is.  tbat^on 
oottflae  yoncself  to  one — tbat  'is,  not  to  answer 
opsstafms  torn  botb  elementary  and  adsaaead. 
flanoe,  it  is  impossible  to  take  tbe  alamoatary  Mtd 
adtancedaertlfloataBof  ssma  mUaot  in  oaa  yaac. 
-P.  G.  S.  ^^ 

(47m.]^Blaotrto  LAffMlaff^I  aboald  ^sa 
the  •«Lampa-6oleB"  in  psefeianoa  to  any  otber 
lem  ti  are  Nfbt.  I  bava  oarsfnllyaKamtoed  it, 
and  te  sianttAr,  atoadinsas,  wbitenasaof  oatonr, 
and  g  wal  pis  fatisM,  it  ia  aot  appronsbsd  by  mny 
other  form  of  arc  light  tbat  has  bssnyat  branght 


[47678.]— Btoatrio  Idtlitisff.— ItfiimposdUe 
to  get  an  arc  lamp  of  the  Qandle<*power  yonaaen- 
tion.  teeaof  wbidh  would  only  require  1  h.*p.  of 
CBgbe.  Tba  nearest  approach  to  it  would  ba 
eitibarasmall  JaUoebkoff  (the  purduMe  of  srbioh 
▼on  wonld  soon  repent)  or  a  Jbal  send-incandaspent 
Inap.  Tonwonldbeabia  to  prodnoe  fiom2to3 
of  the  latter,  e<  about  60  eandle-power,  from 
lh.«p.  As  regards  the  **Iiampe-Som,"  I  am 
alndditwonld  not  answer  yonr  ponose,  as  andi 
iaa^  of  1,400  oandle-powar  (to-ealled)  requiraB  at 
laartSh.-p.  What  I  ahould  advise  you  to  take,  if 
yon  widi  to  Ulunrina  a  large  room,  wonld  ba  an 
ace  lamp  of  the  Brush  pMtam  m  abont  1,900 
oandles  (2,000  without  ^be),  to  drifa  lAkih 
1^  b.-p.  would'be  am^b^-JoEv  Buxx- 

[47674.3^maatootf  piny^B  As  jrftii  bibHIii 
toaoaompUsh  jmn  design,  witii  aara;  soafc<tba 
bto'SMa,  and  brash  over  with  dsy  and 
4aad.  Yan  had  batftsr  make  a  roatfi  e^ 
ottorgetaCyn  AflUof  ^^ 

ao,  bqgin«0ai 
ItwiiliahaaaTi 


bi  and  biy  lor  ya«  (hi. 
sBsiday  s,  fBiiaiii  avaaka. 


f4Tm.l-^flor«Mlad  Tteta^lbe  oidy  wpy  to 


fint  andper- 


wanid  oast  aamnshaa  new  gtoss.    TLHjommb. 

[4768Ll^Painti&ff8to«a-Palan.— Glasrpaper 
off  with  coaras  ptpar  and  coat  with  patent  * 
But  your  poles  should  ba  wssmai 
faoUy  dxy.^JjLCK  opAixIkAiai. 

{47681.]— KiU^flae  amawar  to  r642.— I  am 
not  qnita  sure  whstbar  it  ariH  standtha  haaton 
iha  atoas  poiss.-^Baj  Mxarmt. 

[47682.]  —Bloetro-ICacnattBm  niid^KnsaBto. 
BhMtrioity.— Oersted's  diseoreiy  was  -the  action 
of  the  galvanie  wire  in  produdng  motion  of  a 
ma^netio  needle.  Ftaaday  then  uoared  by  ex- 
permsnt  that  this  aotien  was  owing  to  the  north 
and  south  magnetio  j>olea  baring  a  tendepay  to 
mora  round  tbe  wiramoppoaitodiractions.  Arago 
then  disoorarsd  that  oondaoting  bodbs  in  motion 
produced  motion  in  a  magnet.  And  fiaally, 
Faraday  showed  that  the  morameat  of  oondoottnff 
bodies  under  the  infiaenee  of  a  mi^piet  produced 
aunirent  of  eleetziaity,  and  in  consequenee  this 
prodnoed  beat.  It  wouJd  take  too  muMi  spaea  to 
desotibe  tba  experimental  Olastrations  of  the  abora. 
Onlr  a  feware  gfran  in  the  small  popular  treatises 
"  the  present  day.— J.  Sutgldts. 

[47663.]— To  msstTioinaa  nad  Xaohnni- 
oiaan.— You  may  «nhuge  yonr  battery  by  the 
reqairad  number  of  notons  aaUs,  and  nse  as  a 
donbla^flnid  Bunsen ;  if  you,  howarac,  prwiwr  tba 
bidiromato  double-Aoid  iseU,  out  tiie  aiaea  to  Tin. 
by  2iin.,  and  uaa  thea  inside  the  porous  cells,  and 
the  carton  in  the  outside  jaas,  wiUi  sauU  huapt  of 
carbon  to  ineroase  the  aurf aoe ;  set  up  tbe  60  cells 
intwosesieeaB  one  bnfcteryof  .26  eetti;  thia  will 
giraTou  the  best  effect  Amalgamato  Oaaincs, 
and  do  not  try  any  mechaaiaal  agitator;  such  a 
thing  can  easily  be  made  by  what  is  called  a  water- 
tumue^j  but  it  would  be  no  use.  An  accumulator 
battery  is  not  suitable  for  your  purpose  any  way. — 
J.  SXTTCUFra. 

147688.1— Pniatiaff.—Qira  H  two  ooats  of 
odeiatoly  dark  lead  colour,  and  three  or  four  of 
Mack.  Ivory  hiatk  or  drop  black  must  be  need  in 
both,  as  it  is  larap«black  that  bas  so  much  grease 
in  it,  and  so  dii&oult  to  manipulato  on  account  of 
the  manufacture  and  spongy  texture,  and  win 
remain  for  years  with  grease  sweating  out  of  it  if 
in  the  sun,  unless  it  is  put  into  n  eruoble  and  sub- 
jected to  a  red  heat ;  it  is  the  most  difficult  paint  to 
get  to  dry  proi>erly.  Mix  your  lead  colour  with 
one  of  bdOed  oil  to  four  of  turps,  and  your  black 
with  gold  sixe  and  idwut  four  of- turps.  Sea  that 
each  aoat  is  kid  on  unfform,  and  not  too  thick, 
and  thorougblr  dry  before  anotiier,  and  just  shck 
itorer  with  No.  1  or  U  glass-paper  arery  coat 
before  applyin|(  the  next,  to  keep  the  face  free 
from  Inmps,  blisters,  or  having  the  face-measels.— 
JjOK  OF  All  T&iins. 


UVANSWSBSD    QUSBIEB. 

•i»> 

T%«  wmmlut  ■  aad  Httet  of  qutH^t  wkiek  remain  . 
mnti  for  jUf  wnitn  are  inmried  in  tkU  Ifart,  mud  \ 


tmw  mtitn  miU  liwi  uii'  4kg  iki  ■wrf  imj  mini  wnftrntuHw 
tM$9  emn/miks  fttinrCl  ttf^MrJUkm  tmtnhwtmn, 

Biaes  oar  Isrt  C.  £.  SlratCoahM  replied  to  468S8. 

KiatforI«oo.Bi«ia«,p.SI6. 

47104.    l4fhtPant»Sia. 

47114.    Wood-ehoppiag  Mschins,  616. 

47116.    Boiler,  p.  S16. 

fni9.    LetbeepMAf,Oii]eBlmtiog,616. 

t«7ns.    Eto0lr«platiaf,M6. 

^71*4.  iiKwrtleanWng,et<. 

47186.    €impPiSMil€>—,SI7. 


47811. 
478aS. 
4»86. 


Tocteble  Tssget,  p.  41L 
Vteetro-Dwodtion  of  Osxbon,  411 . 
fiMiM  and  Boiler  for  email  Boat,  412. 
I..B.  aaa^S.C.  I<Mo«.,  412. 


47646. 
47310. 
47898. 
41870. 
42874. 


DiaiytevTslMeopg,  412. 
amall  DyMMSi  Mirtiiasi,  4tt. 
Jadtlible  Stein  lor  Stene^AlS. 
Boooieraiig,  419. 
Ctold  Ajr.  4t9. 
DfBaaMvlfeMhiDe»^8. 
Ulaaitsil  VuAMM^IFeiBS,  418. 


seas  ■pcows — jieux  pomatuh^v^.Qm  jananaaim 
ar  gardens  befoae  bsuig  sent  to  vadonseonaants 
ku&ia  for  oonsumption  during  Lant  Tha  pio- 
stor  of  another  *'  snailar^  *'  at  Dijon  is  saidito 


mmiil  D  t^  f\*\w  ^  —  ?i*  Tiff  nrdaaa .  asa  •aomaMon 
thzoqghout  EuBQpe ;  that  at  Km,  in  WnstemberS* 
sending  out  no  fewer  than  ten  milli^ins  of  the 
Jargeit  species— JT^^  jMatoito^toba  iattanadiin 
other    ^       '  -      •  .        . 

hiAi 

priator  of  another  *'  nailarr 
dear  about  JB300  a  year  by  his  snails.  'Jnthisooon- 
ti^  snails  .are  sent  Jn.  large  qnantUaes  isom  the 
Tiicolnshimiens  to  CoTcnt  Garden  JIaikst,  where 
they  bnngaboiUOd*  per  fuart.  OCheiraseinasedi- 
flina,  howeaarria  not  unkaown.in  this  county;  and 
they  haTa  bean  lor  centnriaapresccibad,  as  oouiTer 
on  IS,  for  oonsufflptiTe  patients.  They  are  alsa  said 
to  ba  eoft^oyed  in  the  manntaetnre  of  aasam,  form- 
ing whan  braiaed  inmilk  end. boilady  an  areaient 
isMtation  of  thajanniaa  artjcla. 


^ujytixs. 


wCttoolasfaalllaeedt   PkMO  g 

■idprice.    I  aw  aw  a  biilaidy, 

atets.  AboatvbadnielilFaCpUtoitaalfll*^ , 
iaftrnnaHqnesto  baying  pUttSr  iha^kciAii 
pfedfetBd.'^Oxo.  QmuuAM, 

Jon.-  Kinaij  elate  her&  vmA^  evMi  k  k 
TBKf  be  nmoted  or  jibU^eiated  fnm  s  iiy  pUe  1 
the,  end  obUge-'SooTS  Tc*-*  ^ 


[47666.1— IfOffuL— J.  ~B.  beeameabnkratQj 
•go,  and  filed,  leeviog  .fire  cAMdiwi.  Th»m 
£6,800, patt  Of  whiA  were   peid,  niBeoftfv«i_ 
baTJag  aoeepied  a  eompeeition  of  8l  64.iatoL< 
Others  reeeiTed  oaly  4s.  5d.,  end  ewsitBd  asBt  f 
sheet  showed  £900  stiU  owii«.  bat  XTOOIma 
VaidteaA  asetbcr  £800  is  bow  cKpecteitste 
aoTaeelhe«hildranfuttfng  the  mattwistbeS 
"iter  iritb  the  <vi«w  of  gstteg  «■»« 
,aad  whtt  cbaaee  of  aaoeeas  f-J*S.  fi. 


adTiee  ia.tbeloUaate  sMltcr  t-liy  falkr  ^ 
leavin^awillr  baqoestoiag  ma  the  teste  ol  «l, 
fbraij  life,  aftenrsrds  to  aiy   cfeuV         -  -  ^» 

before  bis  death  be  boin>«ad    £800  

giriagthe  deeds  of  my  hooees  for  asmiitr.Trt^ 
eaemitrne  areenrteatoui  leg  to  aeake'me  psy.  " 
compell^  t— M  be  learca  bis  famitiiM,  m 
4o.,  tobe add.  and  after  payhig  all  dsbtt, 
pwisss,  4te.,  tbe  remainder  to  put  onttotet 
gnadAfaildien  attain  the  age  of  91  jmm^S^t  U 

(47668.1— 'Hemaltinff  Pi^^iron 
S16^  tons  of  old  oa«t>iroQ  railway  cfaa 
ordinary  fd^^-iton  together^  andpMidoMMVKi 
iags.  may  ijuBmae  1  am  Oomg  this  wilh  si  MM 
poaslUe!  It  wm  be  seen  the  lose  Ja(lite«K< 
per  tooy'Wfalih  seems  rather  heary.  Whiia 
wasto  in  rwnrtting  pig-ixea  1    Osetog. 

147880.]— Stanm  TrioTQle.— I  amsbMttii 
earn trieyde,  and  WDQld  fed  obliged  If  ssyof' 
oonld  answer  tbe  following :— 1.  What  dia.  of  f 
wooldlmpdnf  S.  ^Siae  of  boiler  T  6.  Iff* 
foel  more  eoonomieal  than  ooalT  4.  Codd 
qoaatity  saflloieat  to  last  four  boars  T— Qlamov 

[47690.1— Bnamalllng  Photoflrmphs^v;! 
of  oar  able  photographio  correepondsnts  fchdlT^i 
tbe  method  of  enameUUig  photogcapba,  as  I  vi*«i 
my  hand  at  one  or  twa  whiiBh  I  have  in  my  paasaa 
G.  Farax. 

[47601.] -aiaaaena  Bynasio  -  machlM-^ 
any  reader  obUae  by  giriag  paitteolazs  of  (tea 
small  shunt  maaafae,  and  gauge  of  wiies  oi  cm 
nnmber  of  seotioos  and  lengiha,  aiae  on  fietd^mpn 
lenrth,  to  enable  an  amatear  to  oonatroet  s  a»te 
be  dzirea  by  a  i*4fcorse  engine,  to  light  a  ■niU  v»a 
BaonftSB. 

[4789S.1— Onrdea  Produqe.—To  Vi.  Via 
XLO.—l  am  employed ' 


^ by  the  liOoelBoarfofW 

a  weekly  wage,  with  free  noose  and  garden,  bata«l 
notioe  to  leave  their  serriee,  and  ttra  enp  ^  f"M 
not  ripe,  and  I  want  to  ieaTe  it  on  the  mr&m.  ttfi 
ripe,  can  I  claim  to  do  eo  tin  it  te  ripe  fit  t^H 
be  a  loss  to  ae  to  take  the  orop  op  at  pieaot  -iic^ 
TO  Ksow. 

[47688.  HPrintinff  Preaa— Fmotured  M 

— C«n  any  one  of  oar  readers  toll  me  the  bcit  ««?m 
pair  a  fraetore  in  the  staple  of  a  priattaf  piw  a* 
positionahown  in  the  annexed  rough  ahstcb!  IV  J 


^  <fc«f^teitosisshawa  by  IheMdL  ltee..1te^'j 
Tvtemperarayrepeiied,  and  eaasaot  teiTeftiV^j 
thepsewiew.  It  iM-%  eapeexoyal Orinafti^f** 
tba  staple  is  to  ana  hage  aastteff.  The  pha^J 
wiCbte  «he«a«abiUties«f  an  intiilfbwiit  i*^**^ 
ocdteaiy  toOla.~Coa«caT  JioaavT. 

fMW4.3^^Mkter  1to»  off  *Vlolim^  Mf^ 

Aaasessaator  en*eBy  mslie,  ea  tdsaaBOai  «.* 
Berliner  in  No.  BBS,  p.  atS.    mnld  ^Wtm^^^ 
otheaaorrespcttdcat,  kindly  h^  am  T-Cbbou. 

iwmkV-^Ximm^.'^  Ma.  Wa«aHS»-^^ 
mnohobl^eA  eateeriber  if  yau  wiU  brfomfj 
number  of  years  m.  boildiqg  most  ban  tta  ^ 
againetthegableeadafrni^boiir'sbtettDi.2,, 
end  before  a  wood  ^uttowd  ^epeaiag  btfc<»  *  SL 

np.    SDbe  oemen  of  tbe 
bricked  it  half  UP,  aad  pat 
tllator  in  other  part  of  the 
do  it  t— A  OaasTiyrr  Buseoaiaas. 

_r476W.l-naiart  ihittam.- 
SsAnai.''— I  waat  two  cteeidai  efl 
in  idieels  «/sein.  and  *a«in.  pM^. 
the  bete  way  to  amhs  them  1-A:  T. 

irmA  ami*! 


[47fl97.}-BoiiAdahcnte^r-Vdiid  ""t^ 
me  hew  to  eoatrftve  «  ate  of  hebbf  btewrerw^^^ 

hete'*aSted'"S^ai!!e^he..^me  teiteT^  ^^^ 


on  Omaae.— Xbaws 


tfi^ 


^Aucr.  18.  1882. 
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^e  night  withooi  elf  Mxag,  limply  enptiins  out  the 
/rtras  pot«,  WMhing.  the  carbons,  andstaadmgontthe 
Hmcs.  On  lookirg  at  them  again,  I  find  tb«aeid  in  the 
^er  poll  evaporated,  lc;aving  behind,  at  the  bottom  of 
}mi  jars,  a  eubstanee  of  almost  a  white  cmtalline  ap- 
t^ir^iiee  about  lixi.  thtek.  Tfate  depoett itffceelyVQhiDle 
^i^wMbt.  The  «ino»  are  qnite  rungh,  and  coTered  with 
i^aH^blte  apeta  on  the  inr  de,  and  on  the  ontalde  with 
'00  9otV  subetanee^both  of  wMeh  arcr  inaolabla  in 
tiT.  Thc^  p.p.'B  are  eo^rered  with'  white  feathetT 
-  eMl9  (Bhlpbate  of  zine.  I  preenme).  WiO>oa  kfndlf 
'  tofltt  merwhat  the  yarnma  sabaCanow  are,  and  howto 
'  surthe  Bf&cs  and  the  p.p/e  T  Alio,  whether  the*  since 
£  1  wraat  •  reasnalgamataig'  before  farther  neert  and 
,Ig©  a— NoviCB. 

47099/— Distillation.— Win    any    eoneqpoiident 
.  diy  gbrm  the  parttoolara  of  the  proeew  of 
•penftiht,  and  other  similar  heihaY— C.  T.,  H<lfo« 
■ioalHuose. 

17700.]— Oollimiktloitw-M».  OMmlUli  netted  far 
ckin^  the  hne  of  colomatiua  it  aa  follows  :~The  line 

*  ^Uimation  of  a  lerel  is  eorrset  when-C'  -  C  -  (A"  — 

*  equals  2  i»'  -  B  -  <  A '  ~  Af)]  A',  b',  C^,  betoff  lerel 

*  Htm  at  equal  intervals,  the  mstmment  being  placed 
iwaqr'betiSNn thestatlMs.    A", B^, C'i being befgbts 

^sa  at«thdeaaM  stationSf  respeetivwiv).  the  instcumsnt 
jOg-  plaoed  in  front  of-  A  undta*in!hea  for  thethvse  oh- 
Jiatlcms.  I  should  feel  obliged  to  sary 
t  would  denoBBtmtcr  sa  vinxply  as  possibie 
"jner  this  beobmes  a*  oheek*  upott  tha  Uos  «f»caiUiaa- 
j,^u— T.  C,  Horological  House. 

-.TTOl.l-oPlatiATun  la  Smee'a  Oell.'^Waald 
.dnised  platioum  be  as  ftood  in  a  Bmeatom  ofeell-  as 
'  ouMal  plaMalnd  siivss  t  I  haiP».»..—llsw'thBt  is 
:  «r  -woald  not  atlaek  it  so*  readil]^  as  dt  Oms  UMiiltir/ 
„*riD!  Canltactonit;  and  marl  expnteqaid-eoak 
"*  CT  and  gnaler  durability  (at  gtcatss  oosty  el  eouise)! 
^ald  **  Sigma,"  or  an]^ other  kiiA subaoriber,  oblige  !— 

•  77O20-Shoamakinv.~I  have  aottMA  ofUtis  thht 
TTznaken  ate  putting  husela  on  boota  wiflMtot  any 
x'  ihes.    Gsn  you  oblige  me  by  telling  me  how  it  is  done, 
what  sort  of  oement  is  us«d  t— J.  C. 

J  7708. J —Darkening  Mahoyany,  dte.— Osn  any 
r .  Bspondents  lafbm  me  how  to  fuiiitgatB '  mhogaay  or 
I  wood  in  malrfagfumitim,  whioh  gitaa^a  deep  r^oh 
,    nv  anA(|oaa  tome#*wODd  t-6.  W. 

::  770«.]-l^dvo-Sittoaa^Iii-th#'<E:3Ci^'  forthe 
^  July  last,  undsr  toe  ■  headhig  *'  B i  eemlr  Adtaaeerin 

.  cogxapky,"  Capt.-  Ahaey  mentiwiia  liydRMkiaonaas  a 
^  deTeioper,  harmg  many  de  irable  qualities.  Would 
/.  leotai^.r,  vr  any  other  readsrp  kindly  giro  instrac- 

"  i  and  formula  for  using  same  J^-Pboto. 

„.jr70S.l— InoandMoant  Itamps.— Can  I  light  up 
::  'Mdl  TOWn  for«a  few*  honre  eaefr  e 


eellstpinis)!   If  so.  what 
^'-    bsetlampknlM 


wRtl^flftJ^ 

•  whlebwouKilbe^  '"    *   ""' 

JTTTlB.l—TOflimblgg.— Will   any.  of   ytfor  Tsadste 
^  iy  inform  an  amaM\ir  plumber  how  he  would  set 
tt  -making  an  obtuse  or  right-angle  iia^bsadof  sheet 
.  ! — ^Avxious  TO  Ksow. 

7707.1  —  Oy Under  and  .  Boiler  for  i-h.p. 
.=-:?ina.— Would  some  reader  of  the  '*E.  M."  tell  me 
:  sise  of  cyhnder  for  ^b.p.  engine,  and  deaoiibe 
:  .5r  for  the  same  T— Amatixtb  EsmnasK. 

'  '770R.1— Oaat-iron  Fipae.— I  should  feel  obliged 
! -  \y -Made^ot  the  **  E.M.'MfWild  kindly  giva  aAienaula* 
salenlaling  the  thioki»es»  of  Qasi-izoa*pfP9Hhrwaiat«k 
hk^  T  Also,  the  usual  oonmierdal  lengths  thne  pipes 
-  got  and  soekst^  areecasi,'  from  Ma.  to <Mlei 'internal 
c,  the  depth  of  socket  of  cash  siae,  ihtekasasof  jeint, 
.  ,  quantity  of  lead  remrired  to  make  such  a  joint,  and  (if 
'  dble)  itt*  meaa  wsii^tof  >eaelil<ptpa1<-Sm«ii 

77oe.]-OoaH»«iMd>  Llaie   Cfti«oi(tloa<~Oaa 

reader  give  mfosmation  of  how  sueh  oneiblea  sre 
jaredj  the  kind  of  lime  used,  saitt  presme  aeesssiwyi 
kve  the  use  of  a  snull  hydxaulis  press,  alTtng  a  pres- 
)  of  SO  tons :  Is  that  suffioient  T— T.  8.  H. 


7710.1— TkUM  Of  81  

ident  give  me  fall  titles  and  piteerof'some*  good 
es*  of  speeira*  marloed  with-  waiii  iuMiths,«sash«ae>  > 
roD'«  orLeoeeo'der  Bof dbaudnmtoy  ansp:  state  whishc 
1  the  best'T-T.  8.  H. 

kt.  — Would 
eeUtU^ 


7711.]  —  Bleotrioal 

LB.A."  kind  V  inform  me  if 
aarecarveetf— 


Cx  ExO'OnM^h.p*' 

0  X  R  =^e: 

B-f  R^Ciaeapftftfet 

ej).  -4-  b.pi  S3  e.p<  per  h.p.  i. 
Wherscp.  =  <      "* 


0.  what  is  tfaediflttttiee  bet#Bai TOlMMbariiittioli- 
^ara  f —Btoobst. 


»1     If  poisiblH  kindly  say  lenethi'of' 
atiwngth  of  dynaoMy.---*B  uXcnHnAW* 

ms.l— AittUne  Dyee.-Wh«d  aiv  the 
teeranta in pierioadd,  naphtfaalias,  Bteaaiek  htowa, 
tne  blaok,  and  Huffman's  rioletsl  How  may  the 
e  be  ascertained  1— Pro  Boko  Foauoo, 

y714.1-Teei»-WIU  soesrof  «<oiaB/'  kinilyfrtre 
I  mathod  of  ateertaining,  qnsntitatiTeiy,  tun  aianeat 
etaahiatheohzomete  and  biriimiatt  of  polsibl-*- 

So«o  POBUOO. 

i7i50--lSra&iit  of  Vtanui  a»  iaiY<elile>.-»- 
t-yoar  eun^sspendset,'.**^.  <>.,"  wbo^BBagivea  parfl* 
IPS  of  Transit  at  Jamaica,  beaokind  artoiffothesaiae 
UEarasiUss,  whlsh,4nixMatef  clissBss>edaliniaphm»> 
lobably  about  the  best  paiti>of  •  Btaope  ferohasrva- 

VTlOl-Ftalnt  «tiiuni.M3ea«ff'.  Sadler  iimniMisiH 
lalogue  of  stars  which  irould  be  of  use  in  idsaulfyuig 
a  down  to  the  8th  or  9th  Mag.,  at  least,  and  can  he 


give  any  hinta  which  would  be -of  usS'ln  making  them 
out  with  an  equatoreal!  It  would  be  a  great  ooa^niU 
enoe  if  the  catalogue  givea-B^A.  intimsi  and  D.,  not  K.B. 
B.^Ba^iir. 

[47717.]— Problem.-^  sheold^be  pleeaed  if  you  eoa* 
reepeadent,  E.  J.  Mkikhaait  £m{-i  wfirldndiy  favour  me 
trtth^a  solutton  I— 


givea~ 


1-f  »^ 


^a,to1 


— Aioaetrs. 

[47718.1— Stains  la  Woollen  GN)oda.<-Caa  any 

one  tell  me  how  to  remove  stains  of  iMfipermtnt  from  a 
scarlet  wool  table-oover,  without  injury  to  the  latter? 
Alsoi  beeiMtainain  a  light  gresn^wool  table^eovert— W. 
H.  F.,  TUeham. 

[47719.1— Avdat— Will  Dr.  Edmnds  infcftm  ma 
what  Is  the  best  diet- fort  a  peasaa  itotacnted  with  tee** 
tinned  agoo^  in:spite  of  all  •quiaiaa*  stnj^ehaiae^arssaisy^ 
ftc.i  dM.v*e.,  ftei!— U«Bs»p«»49M». 

(47790.1-^ll-€tane.— There'  is  some  kind  of  spirtt 
which  will  soften  a  piece  of  Tuik^  irhea  clogged,  and 
gummed  with  oil.  wfll  someone  kindly  name  it!  I 
cannot  rceall  the  name,  nor  the  book  in  which  I  read  of 

It. -8.  P. 

[4f77Bi.]-8tiid9rlA«.  fbp  Oie  Kedleal  Pro* 
feeelon*— I  amac  present  engaged' in^a  large  marcaa* 
tile  bostoees  in-  a  cooatiy  town,  but  have  aa  ioea  of 
adopting  the  medical  pi  ofOMieB  in  theeourse  ef  a  yeer 
or  twai  I  wish  to  knew  how  I  esaabesepespase myself 
by  pfteate  study,  what  Isegesgsr  are  ■  aeesssaiyv  add 
wbateaansiaa^ioeel  will'  hae-  to  pass]  >  OoelA^I  geteh- 
tached  Co  the  Local  Inflrmasy,  and  what  lismlh  of^tfaar 
wiU'ithe  neeeesary  to  spead  aOCbe  bo^ltela  T  My  age  is 
28  I  have  rtedved  a  faaif  good  tdesaHfln,iBnAhave  a 
knowledge  of  chemistry.— Dblta. 

[477S2.1— To  *'  Sirma/'—Wfiat  weuld  be  the  differ- 
ence betweeo  two  Smee's  cells  (as>  regards  E.M.F.  and 
quantilgr),  one  with  39in.  of  platiniied  silver,  and  charged 
with  dilute  sulphuric  acid,  1*  to  8.  and  one  with  64in.  of 
platiDiseasflver;and  ohasgtd  wito^dilnte  snlphuiio  aoid, 
ltol6?— NOVIGB. 

[47798.1- Beetorlnff  Bnrrawlnir  on  SUwer 
Plate.— We  have  souue  silver  arCiclee  which  have  been 
In  uie  for  many  years*  and  we  now  find  that  tiie  old  ea- 
gra^  lines  haTC  been  filled  up  and  silvered  over  to 
to  make  a  plain  surface.  Tbe  latter  hare  worn  off,  and 
we  wish  to  remove  tbe  filling,  so  aa  to  restore  the  engrave 
ing.!  Boweaaitbedoaet— OeuesD. 

L4r7S4.1f-8Uverln9'llllrrore>-'Hi»w  ia  the  heat^ 
applied  itf  the  new  pruessa  of  siiveilBg  lookieg^lasses  f 
I  b«>]isve  it  is  done  by  steam,  hot  shall  ^be  obl%ed«  for  a 
diffgrsm  at  the  appsoatus.— C.  H. 

[4n86.m>Water-8'laaa.-Could.  any  raidev  tell  me 
•lMMr*tomake'5frater-t(iass,'SO  that*  when  aa  article  is 
coetel ,  sad  thea  baked«atwould  hsrsea  coating  ef  glass  ? 
—J.  O.  MboK. 

[477a6.1^Tln-KiBte  Wortrtnip-Abottt  f#o  yeare 
ago,I  mquired  in  thsee  columns  how  to  ent  oat  the  base 
of  aepoutfto  be  fitted  to  a  water>esn.  Mr.  Dalles  said 
that)  full  in»truotiees  would  be  given  by  him' under 
'*  Plumbing,**  but  ther  have  not  yet  been  discovered. 
Will  some  reader  kiadly  helpoa  f— ^ae  VnoNuic. 

[47737.1— Boot  and  Shoemaiking-.- I  waat  very 
much  to  have  a  full  deeeelption  of'  tools  used  by  boot- 
makers (not  macbine*),  and  theaeeuier  ot  tludr  em- 
ld4iym*nt,iwith  an-olementtry  deseri  jtioa-of  how  to  eew 
en  soles.  The  boeke  recoouusadsd  by  Mfc.  King  are  use- 
less to  a— TiBo  TiaosvM. 

[47728.]— Electrical.— Ttt  "E.^'-Cha  you  tell  me 
ibbut  the  number  ot  altemationt  in  the  dirc^ction  of  the 
eorrent  uf  the  **  altenwtliig^  dyna  aa  ■  neeessaty  to  tight 
up  an  electric  candle  steadily  T—Oainhm  Light. 

[47729.1— Dyeing  Hoee»— I  wfrhCo  dieladiee*  hoee, 
kc.t  old  gold  colour.    Gould  aay  of-  yosa  kind  readers 
'  met— Bx.AXcaa  Mat. 


[47780.1— Isabels  for  PlaatB>-OBn  aor  of  the 
<<B.M.*'  reaJees  kindly  describe  the  labels  for  plants, 
for  whioh  thedoeiety  of  Arts  have  jusMtwarded  pziees  !— 
K. 

[ilTSl.l-'KlUlnff-Bottlft;— Ckn  Hny  (^omYJipQcidBnt 
inform  me  of  a  way  to  m«ks  a  gi-ud  kinjoir- futile  for 
inseots!  I  have  one  about  ain.  Ly  '6m ^  m  ishuh  is 
placed  losi  of  cyanide  of  peiassium«  (^Lir^^njd  with  &  l^yer 
of  plaster  of  Faiis,  miasd  to  the  i4>Qi»i«tpticy  of  oreEmi. 
This  bottle  is  too  slow  in  its  action  :  the  lfii«c!U  l^ome 
quiet  aboafe  imin.  after  admiMrioB,  bat  it  re-riuiroA  quite 
6min.  to  kill  them,  and  if  taksa  oat  baff  ire  xhMi  tim*r-they 
recover.  I  have  heard  th«^there  see  t»ttkii  th^t  kill  the 
iaseotalmeit  immediately  after  bele^P^QeeO  ia  Uieni.  If 
aayof  theeeadere  of  tile'^'E  M."  kiM^w  oi  micfa,  iuid 
method  of  making,  will  they  Uadly  k^nert  aa  j»tiswer  t— 
J.  Moult. 


_[«7782.l  —  Ooli  fior  Llflitttair  <iii»  by 
Bleetriolty.— To'** Sioma.'*— Boom  time simelasked 
a  question eoncemi'.g  tha above,  but  got  no  aaeeei,  and 
|aow  wisb  to  repeat  it,  and  to  eail.lki  Spsague's  atten- 
tion to  it.  If  he  will  obUge  me  so  fhti  There  are  many 
successful  tystsuaof  lightiag  g«aby  eleetrielty  In  which 
are  used  a  Leciaach^  battery,  8  to  4  cells :  aa  induction 
(resistance  f )  coil,  on  «n  open  oiiouit,  broken  at  the 
burner,  and  dosed  and  reopnUd,  at  ttte  bunor,  to  light 
the  gas,  the' spark  at  bttaldog  the  drehit  bemg  tery 
large  and  bright,  and,  I  suppose,  being  ttom  the  so-«alled 
ooib  a 


current,  jhe  ooib  are  sonAiV  but  do  their 
work  well.  I  deebe  ta  know  how  the  coil  is  woead :  Is 
it  simply  a  coil  of  IMie  wirs^  developing  a  spark  by  the 
mutual  action  of  the  vaiiooa  coils  on  eaehmifaer  (extnt 
current) ;  or,  ae  I  have  heard,  a  tegular  indueHba'coll, 
so  joined  up  that  the  priaavy  is  Joined  to  secondary  to 
put  both  in  the  same  eirontt.  Will  Mr.  SprtgUe  aatisf y 
my  anxiety  to  know  the  facts  I— Boi  ml  VOW,  SeteA  Ja 
Suis. 

[47738.1— Switch  for  Telephon6a.~tl^lsomeof 
tbe  readers  of  tha  **  £.  Mi"  assist  me  in  the  following  T— 
I  have  trected  a  pair  of  telephone,  A  and  B..  They>ooa- 
sist  of  micxtqihono  transmitter,  pair  of  receivers,  aim  bfll 
.each,  and  they  are  connected  in  thev  ordinary,  wi^b^  a 
line  wbe  about  i  mils  long,  with  anesatllateacnead. 


They  work  very  satisfaotoTfly,  and  I  am  now  desboua  of 
iotlrodueing  a  third  telephooe,  C,  whioh  involves,  ez* 
tending  the  line  wbe  acme  100  yarte  beyond  B,  into 
another  house.  I  am'' at  a  loas  how  to  join  up 'the  third 
telephone,  so  as  to  make  them  all  intercommtmleable. 
Will  some  one  suggest  a  switch  or  other  arrangement  I— 
F.  C.  M. 

[47f84.1r-Mloraaoopio»— Bebiir  detHouaefibidyiag 
thelnfesaria,.!  wish  to  know  (l)  what  isthe  formof 
mioroseopef  (2)  Isthebioooolar  neeessssyf  (8)  What 
is  the  best  stage  for  loUewbig.  the  au>tidaa  of  living  eh* 
jeota  t  (4)  What  objsotivea  and  what  aperture  will  be 
best,aBd0)IaitnetpeesihU,  by  nsii^  the  deeper  eye- 
pieeesv4oaiakeagaede>lOdo  all  the-werkt  Aadlf  so, 
wbtra  eaaauehaa  obisebve-  bo'  obtdacd  1'  £18  woidd  be 
the'ubneet  I  could  aasidfbrthe  wJaueseeu  etaadraloae. 
-O.O. 

l4778S.>-Oataraet.  —  Win  any  kind  readnr  giea 
sdeioe  aa  to  tbe  following  T  My  father,  when67yeeM 
of  age,  became  perfectly  blmd  with  oatsract  in  both  eyes, 
and  ois  brother  also  a  few  years  earlier ;  giandfather  also 
lost  one  eye.  Is  thie  complaint  hersdiUry,  aod  iathfere 
any  known  reuedy*  or  preventive  f  My  eyes  (age  4S)  up 
to  within  the  bet  twelve  months^  h«ve  been  verrgood,> 
andIoouldreadtbe''B.M.'*oomfortably8or9in.off'.  New 
1  bare  to  hold-the^paper  18m.  away,  and  soon  get  tir^, 
and  put  on>  epeetades,  which,  I  anraftaid,  wealcen  the 
sight  if  ussd  forloog  tofether.  I  apparently  ccn  see  e 
long  distaneeas  wcdl  as  ever.  Arty  adWce  as  to  what  to 
do  to  retain  mp  sight  and  avoid  sahseast  will  be  ftmmk" 
fully  leeelved.— Aaeameme. 

'  [47788.1— ItOffaL— To  Ma.  WsTRKBnmu>.— WiU  you 
kindly  give'adeiee  on  the  f oUewiag  ■uisibf  T— lowaa 
pleoB-of  lead,  which  I  h«ve4et  to  a  auM  io  thefoUowtag ' 
manneBt  I^iiewupagseemeat  inwtitlafmfBsIf,  whatl 
thougbtatthe  time  Would  answer  ton  a  lease  foreeven 
yeiuu,iwldshwaacoBsldsrMl- good  vnough  by* bothef  as. 
It  stated  phunly  that  the  leat  waato  bepaid  one^half  oa 
Lady  Day,  and  the  other  half  on-  MibhaelnHW  Day  ia 
each  ycar4>f  the  aeven.  Theieleneeealoraaoqienthe 
paper  r  it^  is  siarply  sigaed  by  both  of  as  hi  tbe  preeeaee' 
of  witnesses,  with  their  shniatores  attached.  He  bee 
paid  some  of  the  rent,  aecordmg  to  agreement,  and  hsd 
proper  half-yeaityreceipta;  but  this  Ust  18  months  he 
nas  allowed  to  beeome  in  arrears.  He  keeps  pxomisiug  to 
pay,  but  does  net  do  so.  Which  would  be  the  beet  sad*, 
cheapest  way  to  compel  hbn  to  pay  me!  C«nlie,under 
such  anagifemeet,  defy  me  in  this  way,  or  relet  until'the 
seven  years  have  mcptred,  or  can  I  give  him  six  months 
ootise  if  the  agteemeat  is  not  valid  as  alesae  f  If  he  haa 
a  lodron  the  ^te,  e<«n  I  put  another  over  it  until  it  is 
paid>t  The  sent  of  thh  land  is  £9  per  annum,  aud  ha  haa 
occupied  it  now  four  yeaia  on  liidy  -  day  Usk^-Ova  • 
Dotmr; 

[47^8r.l^Blaak  flbalUko  Vln&leb.^Willeenie<or 
i**kindiy  inlurm  hew*^  to  inakvahellaevainbb, 
t    Ihavwbiedlsmpbhwk  aadFi«stiaablae,a 


black!    IhavwtKsdlsmpI 

also  aatMae  blhek;  bua  wtthont  eeseeea.  The  varaish  I 
want  tomake  Mack  iamade  of  1  part  orange  shi  Use,  die- 
>  solved  Id4  pasts  iaeth«  apbltB.—IU/  Mn-f  ae. 

[4n88.]-Aaal7bla  of<PaiAt-r-HowoaaXelialaate 
oil  from  paint,  aad  at  the  easM'time  eeilmatethesmoimt 
of  oil  ana  wster  wbi6b  a  sample  of  paint  my  eootaia  be^ 
fore  pieeeediog  with  tie  reatolthe  analfaiat— Oxiaa. 

[47789.1— Tallow.^Hdw  can  adoltoratkiki  In  tallow  be* 
deteoted  either  by  mnalysb  or  otfaerwise !  Ferln^  some 
of  your  nmnerous  readers  will  kindly  give  me  a  few  hints 
on  the  above.— Oxint. 

[47740.'}— Bailor  Qaenr--*Haeiiig'made  a  -vatlMl 
steam'Wigliie.  1^.- stroke,  metm  ed  on  a  thick  brass 
bo)ler,  rivet-d  and  soldered,  lOta:  hf^h,  6dism.,  I  want 
t3  heat  it  with  aa  atido^her.c  gss  burner,  bavhig  made 
one  with  ^  pipetothe^eibowv  wfCh  line  rent-hol*',  fiam* 
the  dbow-opweids  iiu.  tube  (IniMe  diamt).  terminating 
in  a  ring- Sin.  disimetepi  wl  h  15  hol->v.  Thie  does  net 
seem  togetsteam  up  any  qaieker  th«a  an  ordicfary  bats- 
vrhig  bQr»n  end  the  gseeseapes  a  little  st  fheaiv-eupply 
hole,  abhongh  I  have  tried  iflffef^t  sise  supply  hoUa' 
both  for  air  aud  gas. '  Is  the  Ihultin  the  angle  eMMw,  or 
theiin.uibe*not*etf£Belsaily  Urgel  Aor  infonnattoa 
wou'd  be  eeteeoMct  a  favour.  Alsn  for  heating  it  effectu- 
ally eheto'gas  csaaofhe  obtele»d^>if  possible  brun* 
screwisg«resf«ppa««les  and Wittigthet  hole  (fio.)  oaly.ae 
IwooMiethaKnetatterstsndto-peehal'mphi*  Being 
a  complete  taodeleoAdrivtkig  mam  tsaebihery,  I  waat  to 
exhibit  itfniblidy,  thfttif orb' should  b<^«»sed  wHtt  eaxty 
reply.  Boiler  ia  moanttd  on  iion'  beifolsle  ItuA  to  a 
mah(«ei>y  bese,*haHog  a  hdle  dtaa  through  for  ab 
supply!  d(04— MaaaoBr. 

[4774til^'Wlb«fta«Ba«ina^^*'WllleenNeflefciMhr 
hdp  mo  toaa  sawlauatien'of  the  foronle  givea  oa  p,  B99% 
VoL  XXI.  7    8sy  how-tha  figveaas^^ilfi,  aad  m^  um 


r477424-l?enant'a  LiablHtibe  •^LastMickaetaBaa 

I  let  a  hoastfu'  I  have  never  yet  rvoatvM  aay  vsntv  aa  my 
tenant  sayVf  having  taken  the  house  by  the  year-  he  ia 
not  beead  to  pay  rent  more  than  ones  a -year,  isthiaee, 
or  can  I  daiai-  the  sent>  every  hhlf  year*!  Alsoiisthe 
tenant  boimd  to  lease'  thehsufo  in goodrepair  t  It  waa 
a  new heuse»  aad  he  is  tha  iizst  uecupiar,  Wefaaveae* 
agrtemeat.*— TiownioaniM  Doear. 


Dio  Kafr«t*^psbiahed  etety  ritnitr,  ptsee  r — ^    ' 
St  tl,  Te*lasclM««sS','OofeBt«Ksienr-  Loadoav  WX). 


,  WoiikBa» 

TtsdaenQilslBga^iSaseioB  thsoldMiatlteia** 


<*TBSBUtid>tMO  mnre**  u  -tiM  PrtasipsiJsansi; lessee 

leatliis  ArcQltaetssiid  Bulldsn,  »jai  hs»  the  arffsstelfeaiaasa 
of  SBf  JNCflskttue  idturtaa  ta  tW  felalMob.  * 


this  Osb'oe  OomTHosm.'  HswUlftad 

_  "fcctfeir'won  lalteverrwssktanata. 

saVsiaQs*  p»yw,'%BS «s»^si  )r«M  WMK*  wdrk  k  Iflaiy  te  bS 
had.   HS  a  am  ipsotslly  invtaarto'inate  as  or*<lJitireea»> 

"^  »» 


miiBlcaa«a"jr)»waaa  to  kmam 
WTftA  to  tte  MltOT  -  If  h^a»  aay 


ThsshstaeiiraOnrtaaaeaiSMM  eiti 

er  Twea^  words,  aad  Blspsase  tor  sfsry  Sfht  Words  sitsr. 
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AX8WSB8  TO  COBBESPOHDEHTS. 
— ►♦^ — 

%*  An  eammuniMHmi  AonJd  b4  addn»»td  to  lA*  Ssitoi 
•/  tiu  BuouBB  Ibununot  91,  TeMiMock-^r«§t,   Oowent 

msm  TO  00BBBBPONDENT8. 
1.  Wrilt  on  one  ■ide  «f  the  paper  only,  mad  pntdm^^. 
inte  for  Ulnetntiana  on  aepante  pieoee  of  paper.  9.  Pat 
tiues  to  qti^et,  and  when  aaiwering  queries  pat  the 
nomben  aa  well  aa  the  titlea  of  the  oaeHea  to  which  the 
repliea  refer.  B.  No  ohaige  ia  made  for  inaerting  letten, 
oaeriea,  or  vepliea.  4,  Lettera  or  qaetiea  aaking  for  ad- 
oreetea  of  nuuxofactozera  or  cozTespondenta,  or  where 
toola  or  other  artiolea  can  be  parobaaed,  or  repliea  fsirmg 
Boch  infocmation,  cannot  be  Inaerted  except  aa  adrertase- 
ments.  6.  Ko  qneetSon  aaldng  for  educational  or  adentiflo 
information  ia  answered  through  the  post.  6.  Lettera  cent 
to  correspondeata,  under  eorer  to  the  Bdi<or,  are  not  for- 
warded ;  and  the  namea  of  conetpondenta  are  not  gxrea 
toinqoirera. 

%*  Attention  ia  especially  drawn  to  hint  No.  4.  Hie 
naoe  devoted  to  letters,  ^neriee,  and  repliea  ia  meant  for 
the  general  good,  and  it  ia  not  fair  to  oee^py  it  with  ques- 
tiona  snch  aa  are  indicated  above,  which  are  only  of  mdi- 
i^oal  inteiest,  and  whidb,  if  not  advertiaements  in  them- 
aalvea,  lead  to  repliea  which  are.  The  ''Bismennv  Sale 
Column  "  ofTeraa  cheap  means  of  obtaining  aoiwi  infozma- 
tion«  and  we  trust  our  readera  will  aTail^onselveaof  it. 

The  foQowing  are  the  initials,  J^e.,  of  letten  to  hand  an 
to  Wednesday  evening,  Aug.  16,  and  nnaoknowledgea 
daewhere:— 

T.  Hbbgado.— Bev.  W.  J.  £.  Books.— J.  Hution.— Jaa. 
Perry .-Bev.  J.  J.  M.  Perry.- A.  Manock.— A  Would- 
be  Piper.— Oalv«nometer.— Disinfectant— Chlorine.— 
B.  Qilbert.  — Tin  Plate.— Indigo  Planter.  — Patent 
Plate.— A.  S.  L.— A.  J.  Smith.— Arqadante.—Boxwe]l. 
—A  Snbeczibfr.- Constant  Beader.— Dolomite.— Doug- 
las. -^  Harrison.— Ktna.—Caius.— A.  M.  B— W.  L.— 
H.  W. -Amateur  Bleotridan.-Qrapho.—Frismatiqne. 
—A  Pellow  of  the  fioyal  Aaferonomieal  Society.— J.  C. 
King. 

O  B.  T.  (How  would  you  get  ihe  ajr  out  a^ain  ?  The 
pressure  vt  the  air  would  force  the  piston  down  in  one 
o>lmder,  but  not  if  that  waa  connected  to  a  beam  and 
had  to  drag  another  plstun  up  against  atmospheric 
nreuure.  For  you  have  m  one  side  161b.  per  sq.  inch 
leas  friction  to  pull  up  I6lb.  plos  friction.)  -Paui.  Thy. 
(They  are  maa«  of  peroxide  of  manganese,  carbon, 
and  rosin,  and  subjected  to  a  very  heavy  pressure  in 
the  moulds.)  -  C.  H.  (A  solution  of  a  tincture  of  the 
prretfamm  roseum  is  s^id  to  be  a  protection  against  the 
bnea  of  mosqnitoea.)— Ajr  AiiATBum  EtEoraiciAir.  ( PuS 
yoar  question  direct  to  one  of  the  opticians  who  ad- 
vertise in  our  columns ;  but  tell  him  exactly  what  you 
want  to  do— don't  bother  him  about  a  **  photo-eleciric 
micro8&)pe.")— H.  Hatss.  (We  do  not  know  uf  such 
a  work.)— J.  8.  (Indiarubber  dissolved  in  bisulphide 
of  carbon  or  minoal  naphtha.)— Obuokd.  (We  under- 
stand now  that  yon  wish  to  remove  the  filling  so  as  to 
restoru  the  engravfng.  It  is  most  likely  sUver  solder 
that  has  b«fn  run  in,  and  if  ao  could  be  removed  hj  the 
careful  apphcation  of  heat,  but  only  a  practical  worir- 
man  could  do  ic.  Niti  ic  add  would  diasolve  ^e  silver 
itself.  We  insert  a  query  for  you.)— Toumo  ELKorai- 
ciTV.  (See  reply  47496.  last  week.  You  do  not  sty 
how  long  the  ooil  ia;  out  as  to  the  apark.  see  p.  289, 
last  voltmie.)— Ukxu«ioal  Joivaa.  (Full  mstructions 
for  making  Ametioan  organ  were  given  in  Vol. 
XXVI.  fiaimooium  in  back  volumea.  For  prices  of 
flitings,  you  must  obtain  the  price  lists  from  the  sel- 
lers.)—bsMPca  Pioaus.  (If  you  had  given  ua  a  de- 
acripiion  aa  well  as  a  photcffraph,  we  might  have  been 
able  to  have  determmed  it ;  but  aa  it  la,  we  can  only 
anggeet  that  it  ia  some  arrangement  lor  drawing  pur^ 
ppeee,  probably  for  ooe  with  the  mioroaoope.)— Bound 
Toaji.  (Does  it  t  At  any  rate,  such  questioos  most  be 
pot  to  an  intelUgeat  Bohuolbuy.)— SooAa.  (The  blood 
was  used  for  diurifying,  but  nowadaya  it  is  dispensed 
with,  animal  chaiooal  effecting  all  that  is  desired.  Hie 
albumen  waa  the  useful  part.lTNovioio.  (When  you 
write  again,  use  an  ink  with  less  gum  in  it,  and  d'-n't 
fold  up  the  letter  until  dry.  Bo  far  as  we  can  under- 
stand the  query,  we  can  say  that  oxalic  add  will  re- 
move ordinary  ink.)— Quxstatob.  (Must  search  the 
records,  or  get  some  agent  to  do  it.)— W.  B.  C.  (We 
reallv  do  not  know  what  ad^kcea  a  *'  maokaiiic  should 
diiefly  study  to  become  a  memVer  of  the  South  Ken- 
aingentkm  sdenoe  and  art  department,"  nor  **  what 
would  be  ia  profession  when  leafeing" ;  hot  on  appli- 
cation to  the  Secretary  yon  can  obtain  the  Directorr, 
pri  e  sixpence.  You  can  also  obtain  the  Whitworth 
tua,  free,  on  application  to  the  secretary  of  the 
and  Art  Deparanent,  Booth  Kenaington.)— 
FisxM  Babtioic.  (We  eannoK  undertake  to  indicate 
the  '*  best**  textbook :  but  we  think  that  Greenwood's 
••Metallurgy*'  (CoUins),  and  Ooodeve'a  <'8tesm- 
Engine"  (LookwoodJ,  would  suit  you.)— Was-bbii.. 
Fliodd  Yachts  and  Boata")  L.  Upcott  QiU),  is  a 
nsefol  bOv>k.  You  will  And  many  hints  in  back 
volumes,  ani  theUnea,  kt.,  for  aaehooner  fully  set  out 
in  p.  309,  Vol.  Xm.)— Lkabmer  .  (If  you  will  refer  to 
recent  back  numbers  you  will  find  a  series  of  lessons 
on  dry-plate  phutogiMhy,  and  many  repliea  aa  to  de- 
veloping.)—A  Bkvkx  YKAia'  BuBScatBKa.  (We  quite 
agree  with  you  that  an  anawer  to  your  qoestions  would 
be  interesting  to  many.  It  is  for  that  reason  we  have 
frequently  devoted  oonaidenble  apace  to  the  sabject 
duiing,  say,  the  last  seven  years.  Buppoee  you  look  at 
^ -...^  lastvohu 

_  _.  haveO— B. 
described  in  No.  849.  p.  886.)— W.  8.  Baowjr. 
should  be  glad  to  give  the  deecription  of  the  milling 
machine.)-  BoRKinEiDaa.  {M  19b.  6a. ,  at  Doctors'  Com- 
mons, at  the  Archbishop  of  CanterfonrT*a  ofl^,  or  of 
local  smrogates.)— Wm.  Fellows.  (H  the  drcnm- 
stances  are  as  you  state,  we  do  not  think  yonr  master 
can  either  legally  or  reasonably  expect  you  to  make 
go  dtue  dam«ge,  orrefuaetopay  vou  yourwagea.)— 
(youBTEV  AacexTECT.  (A  full  ana  comnle'e  series  of 
illustrations  of  the  new  Courts  of  Jusooe,  from  the 
drawinge  of  the  lata  architect,  O.  E.  Street,  K.A.,  are 
now  appearing  in  the  Buildinp  News.  The  nr«t  batch 
appeared  in  the  number  pnuished  Jnne  ao./— L.  L. 


pa^esltsr.^Ml,  886, 308. 381 'of  the  last  volume,  and  ihe 
indices  of  the  other  voltmies  you  haveO— E.  D.    (Fully 


(A  good  process  to  clarify  liquors  ia  said  to  be  the  fol- 
lowmg :  TO  each  two  gallons  of  the  liquor  add  ISO 
grainaof  M'arch,  76  ftralos  of  dry  egqr  albumt^n,  and  75 
grains  of  sugar  of  milk,  previously  macerat  d  in  a  little 
wat*-r  until  the  two  last  ingredients  are  dii>8olved.  The 
UquorA  clarified  by  this  method  are  said  to  become  quite 
brilliant,  and  toa^uhr^  a  pleasant  taste.) — Houskwifc. 
(A  solutton  of  bichromate  of  potaadom  and  glue  yidds 
asupeiior  cemtnt  for  brokoi  ghusware.  Moderatelv 
strong  glue  or  gelatine  polutfon  is  mixed  in  a  dark 
place  or  in  a  photographic  dark  room,  with  a  »mall 
amount  of  concentn^ted  aolution  of  oichromate  of 
potasdum.  The  edgve  of  the  fractore,  which  have  been 
thorou^lydeaned,  are  then  coated  with  a  thin  layer 
of  themixtuie,  strongly  prteaed  together,  and  kept 
close  by  tying  with  twine,  or  in  Fome  o^er  manner. 
The  gl«ss  is  then  exposed  to  sunlight  for  some  hours. 
This  oanaee  the  cement  to  become  insohibltf  even  in  hot 
water.)  ~B.  J.  L.  (Wedo  not  know  what  the  "  original 
maker's  "  reair  t  is,  but  here  are  two  for  making  eau  de 
cologne.  1.  Oil  of  orange  flowers  (KeroH),  4  parts ;  oil 
of  lavender  (Mitchsm),  4  parte ;  oil  of  rosemary,  8 pajrts ; 
oil  of  lem  n,  8  parts ;  oil  of  bergamot,  16  part;^ ;  tinc- 
ture of  musk,  1  part ;  acetic  et  er,  t  part ;  wate  ,  168 
parts ;  alcohol,  800  parts.  Add  the  oUe,  tincdre  of 
musk,  and  acetic  t-ther  to  the  alouhul ;  then  add  the 
watifr,  and  set  the  mixture  adde  in  glass-stoppered 
bottles,  un  il  it  has  become  perfectly  dear  vid  uaipid. 
Draw  off  the  clear  liquid,  or  filt^^r  it  through  paper. 
2.  Oil  of  orange  flowers,  3oz. ;  oil  of  rosemary,  2oe. ; 
oil  of  orange,  bitter,  6<z.;  oil  of  lemon,  6oz. ;  oil  of 
bergamot,  Sox. ;  alcohol,  deodorized,  6  gal. ;  water, 
distilled,  acco  ding  to  strength  required.  Ditsolve  the 
oils  hi  the  alcohil :  to  five  gallons  of  the  mixture  add 
f  lowly  an')  while  stirring,  enough  distilled  water  to  ren- 
der toe  liquor  very  sh'ghu>  opaque.  Th»  n  add  the  re- 
served gallon,  which  should  render  the  liquor  clear 
again,  and  aeit  the  mixture  aside  for  several  weeks. 
Anally  filter.) 


♦  ♦»■ 


All  Commnnloationa  for  this  dq>aitment  must  be 
^ddreaaed  to  the  Olieas  Editor,  at  the  oOce  of  tht 
BxoLisH  MaoBAino,  81,  Tavistock-street,  Covent-gaxden, 
W.C. 


pBOBLBMDCCLXXIIt.— BvFbideswids  Beecost  and 

T.  B.  BOWLAXD. 

Black, 


WhiU. 
White  to  pliv  aad  mate  In  three  movea. 

PBOBLBM  DCOLXXIV.-By  H.  F.  L.  Mevex. 
(From  Meyer* 9  Guide  lo  Cfiess.) 
Btaek. 


H JH JB I  ■ 


White  to  play  and  mate  in  two  moves. 
MM-gjinnm  of  diecks  threatened  by  Black  28. 


WUU, 

1.  F  to  B  S 

2.  Kt  to  B  6  (di.) 
8.  Qmatea 

2.  QteK4(ch.) 

3.  Kt  or  B  mate* 

8.  atoB7(ch.) 
3.  F  or  Kt  mates 

S.  Q  takes  B  (oh.),  ftc. 

8.  QKttoQ6(di.),fte. 


SOLIJTIOV  TO  700. 

BUuk. 
1.  F  to  B  4  (a) 
8.  Moves 


(a)  1.  Ktoa5(b) 
8.  K  moves 

(b)  1.  F  to  a  4(c) 
a.  K  moves 

(e)  1.  KttoBd(d) 

(d)  1,  B  to  B  3  or  Q  0 


BoLimox  TO  770, 
White. 
1.  KtoKt3 
8.  Mates  accordingly. 


1.  AnTthini. 


It  is  preposed  to  start  a  ConerpondenoeOsmeTooiats; 
in  coimection  with  the  E]roi.xsn  MtCHAxic.  Themaba 
of  entries  will  be  limited  to  eight.  Entrsnee  fee  tn 
shillinga.  The  winner  of  the  Biciatctt  nomW  d  sine* 
wiUrecdve  £1  &*. ;  the  seoona  winner  flfteeaihlfiiBii, 
Names  and  subscriptions  must  be  sent  to  Mr.  J.  n««, 
Bryn  Bhedyn,  Llandwrog,  near  Carnarvon,  bdon  % 
end  of  September.  The  winner  of  «ach  noie  nnot  nd 
it  to  the  Chess  Editor  for  pnt)IieatioQ,  if  aedable,  ia  tW 
Bnolmh  MaoHAxic. 

NOTICES    TO  00BBBSF0NDBNT8. 
CoREsoT  Solittioxb  to  770  by  Oelana  aad  S<ihiniMtr ;  u 

769 by Celan*:  to 768 by  W. T.  Bayae. 
W.  A.  Lei.— We  believe  >  on  are  right  as  to  768.  Toor 

solution  haa  been  snbmitted  It  tke  oothor. 


VOnGS  TO  8UBBO&IBER8. 


iQefllsd  to  obsM^a  that  the  liSf  auabct  of  the  tarn  br  vUa 
fwelreabasriptloa  U  paid  wiU  b«  aorwerdsA  ta  tkaa  Isttoi 
Wrappee,  aa  aa  IstiiaatJoa  tkal  a  traak  i  isiHtaBni  li  as— lyji 
It  (•  4Mtae4  to  eeaHaaa  tka  tebaortptisn. 


OHABGSB  FOA  ADTSBTUna 

at 

Thirty  Words       -      ..     ..!< 

■very  siiltkmal  sight  weeds If 

front  Pan  A4v«r«issmate  five  Shuttles  fee  fhe  im  llvM 
ifCerwardaM.  par  lias.  Pazmgraph  AdTartiaaawatiOMBMki 
parUas.  Mofroaitpafaor  taracmph  advertiaaBMt  ImtiiJS 
rmtthsanva8hn£3l  Sa4«ea4tenua«asiisidMittat 
InNstloBa  bet  bsaaesrtslBed  oa  appUeatlo^te  the  PsMiAw. 

ADyX&TUSIUDCTS  la  SXOSAJf OB  OOLUlUf-te 

14 

Twvsty-flrar  wofds  ••      ••      ••      •,  (  I 

VSrevsrytosoaaiiatllghl  words II 

IDTXBTIffinaMTB  ta  ths  BIZPflMXT  SAJ«B  OQLUn. 

fl.  i 

■ixtsan  Words tl 

for  svsiy  stteceadHig  Ught  Words      II 


tad  In 

pobliahar  wottld  ba  ffrateM 

ttampa.   Stampa,  hovarar  (preferably  1      ^ 
be  teat  whara  ftla  laooavaaiaat  to  obtaia  PX 

The  oMiasa  u  laeladsd  as  part  oftho  advsftlasMBtaad  tkiiie 
for. 

AdvertlsasMata  NMMt  rsseh  the  ofloa  by  t  pjs  oa  WaAwto 
taiasmra  laaartloa  la  tha  CaUawtac  PrtdsTa  aaaabar. 


HoUoway'a   Oixitment  and   Pills-'Vor  bai 

laga.  aathared  brea««t.  nad  ■(»t>rvlou«  ao  aa.  tha^an  msm 
apeciflca.  The  ffrakwAa  aad  aarneat  mUtode  of  tbasMadi  vte 
haTa>>eaa  ralatd  Croai  pro'ir^te  halplaaaaeaa  aad  a  eoaAUi* 
toatbaona  to  theiaaetTea  and  other*,  raadcn  It  ^ait*  aaaicMnrT 
to  aalarge  la  this  plaoa  apoa  their  extraoralaair  Tfrtaas. 


OTJB  XXCHASOE  OOLITKl. 

♦♦♦ 

\U  tkmgtM  MKhtrngt  MottMM  to  U./or  Osikd! 

Mul  8d. /br  sasvy  MSsssifof  8  asord*. 


iMaH% 


Wanted,  all  the  ba«k  Bomben  of  the  <'  Bleotrq- 
HvT.hLv^tn  AV9  KLMGTmic  Lioar  Jooamal."    Sxelu 
O.  T.  UAATsa.S,  Oastla-straet,  ifceaalaff. 

Or^aa  Bellows  and  Windoheata  (new  and 
baaA),  la  _good  coadltioa.  rrady  lor  wlad  aad  alpaa- 
WuAUM  Joaxaov,  Mo.  IS,  Moxlay  aear  Wsdasabary. 

Splendid  pair  of  Horns,  eft.  fircantip  to  tip,  aadUB. 
at  base.  Bxcbaaffa  fur  good  fSla.  Bieycle;  or  wSstafn- 
Addraaa,  W.  T.  P.,  Poaadfilbrd,  asar  Taaatoa,  Boaianat 

"  itTigHalt  KeohaAlo,*'  U4  to  6Sr,  in  psrti  ni 
aamban.   What  axeaaafe  f-A.  HAaan.  Wavaadoa.  Wstan. 


Fret-outtlnff.  Giroular  Saw,  Taming,  aod  WQa? 
Maehlna.  What  (3kn  la  exehaaflo,  value  £tiy  liMiap - 
Wasaxa,  M,  Araadel  atreet.  Straad. 

"Imperial  aaietter,  BnsUiidatidWilia.^ 

twaaty  two  part*  at  9s.  6d..  bunad,  giu.  alx  votas&as.  >»  or 
Bnasea  BattcrifS,  lacaaoesoeat  Lamp,  oCSra,  Blaetrkal  Up- 
ApparataB.-J.  TaAoasoa,  Karwich. 

Horisontal  Bnffine,  new,  U  bore.  8ln  stroke.  M 
rnotlOB,  ravarsiar  fvar.  Take  61a  or  tla.  ailda  rests  -D.  itf" 
▲aasa.  S2,  Markafe-pUsa,  Porfar,N  Jl. 

"  iffTHg1<Tb  MeohA&ie  "  In  ezehangef or  **  Cbspbt, 

**  lUnstn^cd,"  or  ••  Orasaatic  Ifawa."  Faaers  «Ta  laeeU 
old  aocaptod.— ■.  M-  PaaaassT,  PaUaaffrsea,  LlsMnck. 

Orffftn  Pipes.  Btimped  diapaion  and  flats,  vosd. 
Piiadpal,  TwalfUi.  aad  fkfcacath,  saatal;Csr  whatote>!-> 
BATiTBa,  PaTemeat-atreet,  Oieckheatim. 

Wanted,  powerful  Hand  Punohiav  VachiMS 
exehaof e  for  vao  asaU  Horlsoatal  Bafiae  aaa  BflAtr^Maf^ 
half  horae-powar.— J.  Bitsaoaovoa,  AJAoi^j  Bdne.  cBaimii- 

OonoertinaCAv  g  o),80orBiore  keya,  otTctttiMfu-^ 
noaloaa  wanted  la  axehaQca  for  Vlolia  la  c  as,  aad  es»k.  'Ms* 
,  12,  Oreat  Crowa- court,  HaTBiarket,  W. 


▼ioUn,  In  case,  with  bow,  value  £5.  ^B^MCif 
M)d  Taleaoopa  oa  ataad, ««  g  ooa  modal  eagfassoidbailrrj^ 
koe  la  cash.— Hawsoa,  12,  «rt«at  Orova-eoait,  Hay»artft  " 

Uafflo-T*antem,  m 
Apparaloa.  aad  4««atit9  uf  S 
puttMlacBoa  »ppUcatlsa.' 


Kood 

lacasa.— isBwsoa, 

Uafflo-T.antem,  ma>»ogany   bodied.  lim*,^^ 


Piano  (Cottage)  Wanted,  must  be  cheap,  iattAttT 
-All  partleabus  toV.,  S»,  Morfblh-roa*,  Snas-raad.  V. 

48ln.  Wood«»n  Bioycle.  aaMIe  "*^,«aU 
aearlyaaw.  Daabraa- boiler oastaad, Sky 4.  PseMao^^ 
-SAMtrai.  MAxaa,  BtMa  laaa,Paoaey. 

SetofYertloalBnalns  OMUnn,  t  by  4^£>j;^ 

borad  aad  tamed,  alaooopMrOt  Bar,  •  by  i|     VtoMua^*^ 
Bamvbl  BAKia,  Mobin-luiaj  Padsey. 

Whole-plate  walnut  wo^  Oamera  and  Po[S^^ 
Irns.  Woaidaeeaptaiatdaas  h^pUta  viawUMt&l*^*^ 
chi^tfa.— TAavaa,  Aarth  Parade.  Hotahaia. 


One  oetave  set  of  Beeoh  ] 
or  plADo.  la  frime  complate. 


^^fSi 


Ara.  25,  1882. 
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THE  OEOMETBIC  SLIDE-BEST. 

By  J.  H.  EvANB. 

THE  present  forms  a'  mo8t  interesting 
subject  for  all  amateur  turners,  inas- 
mucb  as  an  unending  variety  of  patterns 
may  be  produced,  some  of  tiie  most  beautiful 
oharaoter,  especially  those  with  fine  lines. 
This  instrument    was   invented    by    Capt. 


signed  more  especially  for  such  as  are 
generally  known  as  ornamental  turning 
lathes. 

As  will  be  seen,  the  geometric  slide-rest 
works  in  connection  with  the  spiral  ap- 
paratus, and  it  is  by  the  different  changes 
of  the  various  wheels  that  such  a  i^ 
number  of  patterns  can  be  executed ;  for 
instance,  if  the  simple  eccentric  cam  is  placed 
on  the  transverse  arm,  and  the  wheels  used 
are  144  on  chuck,  16  and  120  on  double 
arbor,  gearing  into  a  24  on  the  spindle, 
the  effect  would  be  quite  a  different 
thing  to  using  the  same  wheel,  and 
either  reducing  or  increasing  the  eccen- 
tricity of  the  cam,  or  to  use  the  same  eccen- 
tricity and  place  the  144- wheel  where  the 
120  was  usea,  and  so  on.  I  am  quite  certain 
that  it  is  impossible  for  any  one  ever  to  work 
out  the  uses  of  such  a  tool,  as  they  are  per- 
fectly inexhaustible. 

To  proceed.    The  apparatus  is  made  on 


arm  or  lever  a  small  steel  rubber  is  fixed, 
made  so  as  to  revolve  freely.  This  when  at 
work  acts  against  the  edge  of  the  various 
templates  that  are  used. 

On.  the  left  bcuid  of  the  lower  slide  is  a 
transverse  slide,  which  moves  to  any  part  of 
the  slide,  and  can  be  fixed  with  a  thumb  nut 
wherever  required ;  this  sUdecarriesaspiudle, 
and  the  end  nearest  the  lathe-head  is  turned 
down  to  fit  any  of  the  change-wheels  and 
pinions,  which  are  held  on  their  places  by 
a  steel  nut  ar.d  washer ;  the  large  ^^eels  are 
filled  up  with  a  loose  pad  with  a  small  hole 
and  a  large  washer,  just  in  the  same  way  as 
they  are  used  on  an  ordinary  slide -rest. 

'the  motion  is  given  to  this  spindle  by  a 
tangent- wheel  and  screw  when  the  revolv- 
ing-drill is  being  used  ;  but  when  the  fixed 
tool  is  in  use  the  motion  is  given  by  a  winch- 
handle  on  the  end  of  the  spindle,  and  the 
tangent-screw,  of  course,  thrown  out  of 
gear.    On  the  end  of  the  spindle  opposite 


F   i   c  .  t 


gjTiMp^^ 


r  4     C,T 


^  /  c  .t^ 


U   "    M 


Padsey  Dawson,  a  gentleman  of  great  me- 
chanical ability,  and  a  very  fine  ornamental 
turner.  The  slide-rest  was  patented  in 
1870,  but  I  regret  to  say  that,  owing  to  its 
being  somewhat  costly,  the  patentee  was 
not  ia  any  way  a  gainer  by  it.  As  I  am 
about  now  to  explain  the  instrument,  I  trust 
it  will  be  an  incentive  to  some  of  our  ama- 
teur ornamental  turners  to  have  it  added  to 
their  lathe  ;  and  if  they  are  already  pos- 
sessed of  the  spiral  apparatus,  it  will  not  be, 
of  course,  such  an  expensive  addition  after 
all. 

The  invention  relates  t3  the  arrangement 
of  apparatus  for  producing  figures,  designs, 
and  devices  of  an  ornamental  and  geo- 
metrical nature  upon  wood,  metal,  and  other 
materials,  also  to  the  employment  of  earns, 
templates,  or  pattern- plates  in  a  special 
manner  upon  a  lathe,  which  templates,  &c., 
effect  the  automatic  movementd  of  the  upper 
slide  of  slide-rest,  and  so  give  motion  to 
the  cutter  or  tool  that  is  being  used. 
Although  this  apparatus  can  be  readily 
adaptea  to  almost  any  lathe,  it  was  de- 
void. XXZTr-VO.  909. 


the  same  principle  as  the  ordinary  slide-rest 
for  ornamental  tanung,  with  the  exception 
that  it  has  two  slides ;  the  upper  one  carries 
the  tool- box  or  holder,  in  which  the  tools, 
such  as  eccentric  cutter,  drill,  spindle,  and 
universal  cutter  are  held,  also,  of  course,  the 
fix  tool  for  line  patterns.  The  tool-holder 
being  the  ordinary  standard  size,  any  of  the 
ornamental  cutters,  in  f  ict,  can  be  used  with 
the  apparatus.  The  top  slide  has  two  screws 
in  the  usual  way,  one  to  traverse  the  tool- 
carriage  and  the  other  to  form  the  stop  for 
the  depth  of  cut.  The  lower  slide  has  a 
spiral  spring  in  the  place  of  the  ordinary 
sorew^,  which  is  secured  to  the  right-hand 
end  by  a  steel  pin ;  the  other  end  of  the 
spring  passes  through  a  small  hole  in  the 
end  of  the  lower  slide,  and  is  kept  in  its 
place  by  a  small  nut  on  the  end  of  it,  and 
when  the  slide  is  pressed  againbt  it  it 
oscillates  from  the  elasticity  of  the  spring. 
At  the  back  of  the  tool- box.  under  the 
adjusting-screws  for  regulatiug  top  slide 
there  is  an  arm  firmly  fixed  to  the  metal 
part  of  lower  slide,  and  at  the  end  of  this 


to  that  which  carries  the  wheels  a  metal 
fiange  is  fitted,  which  carries  the  various 
templates,  guides,  &c. 

In  order  to  make  the  apparatus  more 
easily  understood,  I  have  given  t^o  or  thren 
illustrations  of  it,  and  by  reference  to  the 
various  figures  in  the  drawings  it  will,  I 
hope,  become  perfectly  clear  to  our  readers 
as  far  as  its  application  to  ornamental 
lathes  is  concerned.  Figs.  1  and  2  rppresent 
a  face  and  plan -view  of  i'i  respectively,  A 
being  the  mandrel-frame  and  B  the  mandrel, 
fitted  in  the  usual  way  to  hardened  steel 
coUars,  H,  Fig.  1,  being  the  eccentric 
chuck,  the  only  difference  in  this  part  being 
that  I  now  make  tbem  with  tangent -wheels 
instead  of  ratched-wheels ;  D  represents 
the  material  about  to  be  worked  upon,  and 
is  held  in  a  cup-chuck.  In  front  of  the 
lathe-head.  Fig.  1,  is  seen  the  slide-rest  Z, 
being  the  shoe  into  which  the  socket  of  the 
lower  slide  is  fitted ;  the  slide  C  is  planed 
up  in  the  usu^l  way,  and  on  to  it  is  fitted 
the  metal  slide  F ;  this  must  be  made  to 
slide*  evenly   and  freely,  in  order    to   be 
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•  ftcted  npon  by  the  spsing ;  the  slide  L  is 
also  fitted  to  the  one  F,  bat  this  is  actuated 
by  a  aorew  X  for  adjostang  the  tool  to 
Tarious  positions  and  paits  of  the  work« 

The  shda^irest  is>  of  oouree  fitted  to  a  cradle 
IB  theiumalway.  Letters  E  and  I7«  Fig.  1, 
show  wherethe  radial  arm  is  fixed,  T  beixig 
the  lint  aad  sorew  to  fix  it  in  the  position 
required.  M  is  the  index  peg,  as.  seen  in 
the  drawing,  bat  this,  although  shown,  can- 
not be  nsed  when-the  apparatus  is  in  motion, 
as  the  pulley  is  oonstantfy  on  tiie  move.  N 
shows  where  the  eocentric  action  is  obtained 
for  throwing  the  metal  conductor  into  gear 
with  the  steel  guide  for  ,  screw-cutting. 
J  K  L  represent  the  pulley;  A  with  a  star 
illustrates  the  segment  apparatus. 

We  now  come  to  the  plan,  Fig.  2,  which 
gives  a  representation  of  tiie  apparatus  as 
oonneoted  to  the  mini  ready  to  work,  and  it 
will  be  readily  understood  by  careful  refer- 
ence to  it.  Fig.  4  shows  the  metal-pieee  J, 
whi^  is  fixed  to  the  slide  E,  in  whatever  posi- 
tion it  is  wanted  by  the  thtunb-nut,  i  being 
the  spindle  which  passes  through  the  same, 
havin^^on  the  one  end  the  metal  fiange  B, 
to  which  is  again  fixed  the  cam  H,  and  when 
deep  cutting  is  required  to  be  done  the  tan- 
gent-wheel K  is  nsed  in  order  to  create  a 
slow  and  more  powerful  motion.  Ou  the 
other  end  ol  the  sp&ndle  »  a  nut  is  fitted  to 
fix  the  vaiious  wheels  on,  the  distance  being 
made  up  br  numerous  metal  washers  to 
bring  the  wheels  into  a  line  with  those  on 
the  radial  arm.  Beferring  to  Fig.  2,  they 
will  beseenin  gear.  Havmg  so  far  put  the 
apparatus  together,  the  wood  D  should  be 
surfaced  over  with  the  top  slide,  a  fixed  tool 
being  placed  in  the  top  slide ;  and  wnile  this 
is  done,  it  is  better  to  put  a  strong  tension  on 
the  spring,  and  place  the  fluti^  stop  P 
against  the  end  of  the  slide.  When  the 
workissutlaoed,  avet  th»  atop  P  maybe  re- 
moved and  the  earn  H  brought  to  bear 
against  the  small  sled  roll  on  the  arm  g. 
We  will  take  as  a  beginning  the  plain  eccen- 
tric as  a  cam,  and  tf  this  is  set  out  to  about 
f  eccentricity,  and  one  whole  revolution  of 
the  tangent  wheel  taken,  the  action  of  the 
whole  apparatus  will  immediately  display 
itself,  inasmuch  as  it  will  be  clearly  seen 
that,  while  the  mandrel  is  making  its 
revolution,  the  tool-slide  is  moved  back- 
wards and  forwards  by  the  cam  bearr 
ing  against  the  prelecting  arm  G. 
Very  beautiful  patterns  are  thus  produced, 
and  as  J  have  before  said,  the  variety  is  un- 
ending. The  cams  that  up  to  the  present 
time  hove  been  most  used  are  the  plain 
eccentric,  the  ellipse— two  of  whidh  placed 
across  one  another  produce  most  beautiful 
effects — and  the  heart  shape.  I  have  worked 
considerably  at  these,  and  find  that  I  can 
sret  a  different  production  at  almost  every 
move;  and  that  one  of  the  most  difficult 
things  to  obtain  is  a  reproduction  of  any 
particular  pattern,  unless  the  settings  are 
most  accurately  taken— that  is,  the  exact 
wheels,  precise  amount  of  eccentricity  of 
the  cam,  and  the  adjustment  of  slide  of 
eccentric  chuck,  if  it  is  used.  Fig.  3  shows 
a  face  view,  the  dotted  lines  giving  the  posi- 
tion of  radial  arm  and  wheels  in  gear,  also 
the  heat  t* shape  cam.  When  only  very  fine 
line  patterns  are  required,  the  tangent- 
wheel  K  may  be  thrown  out  of  gear,  and  a 
winok-handle  placed  npon  tiie  end  of  the 
snindle  behind  the  cam,  and  the  motion 
obtained  by  it.  When  using  the  plain  eccen- 
tric cam,  this  motion  is  very  regular ;  but 
when  such  cams  as  have  undulated  edges 
are  used,  the  tangent- screw  is  quite  neces- 
sary to  get  a  smooth  cut  and  to  prevent  an 
uneven  pressure  occurring  though  the  cam 
slipping  suddenly  into  a  deep  recess  of  the 
cam. 

To  cut  deep  moulding^  round  the  various 
figures,  such  as  3,  4,  or  6  loops,  the  drilling 
instrument  O,  Pig.  2,  is  used,  and  having 
a  variety  of  drills  fitted  to  it,  increases  its 
its  capabilities;  and  it  is,  as  I  say,  more 


essentialhr  necessaiy  to  use  the  tangent- 
wheel  when  deep  drilling  is  being  done. 
The  fixed  tool,  however,  is  used  when  fine- 
line  patterns  for  printing  from  are  required, 
and  the  tool  should  have  the  under  side 
well  cleared,  as  the  work  itself  has  to  turn 
sharp  comers,  so  to  speak,  and  if  the  tool  is 
at  all  thick,  it  forces  it  to  cut  away  the 
sharp  comers  of  the  different  patterns. 
Another  way  to  vary  the  pattern  is  to  use 
the  fluting  sto^  P ;  when  this  is  arranged 
so  that  uie  slide  when  brought  forward 
by  the  spring  butts  against  the  stop, 
instead  of  completing  its  movement,  the  end 
of  the  pattern  cut  becomes  square^  or  rather 
of  a  very  alight  curve,  according  to  the 
diameter  of  the  pattern,  bat  quite  a  dif- 
ferent termination  to  what  it  would  if  the 
stop  were  removed ;  tiie  top  s^e  can  also  be 
adjusted  by  its  sorew,  so  that  any  number 
of  cuts  upon  a  snrface  may  be  made,  each 
one  differmg  from  the  other.  If  I  wrote 
for  a  month  upon  this  subject,  I  could  tell 
little  more,  but  one  practical  lesson  would 
clearly  illustrate  what  it  will  do  ;  it  is  cer- 
tainly much  easier  to  work  than  the  geo- 
metric chuck,  and  will  produce  an  eqimlly 
interesting  variety  of  patterns,  l^e  in- 
ventor, who  devoted  a  coiisidarable  aonount 
of  time,  has,  in  conjunction  witli  other 
apparatus,  produced  some  most  beautiful 
effects,  and  although  Capt.  Dawson  has 
spent  so  much  time  upon  it,  I  am  sure  he 
will  agree  with  me  that  it  is  not  yet  half 
worked  out.  I  am  indebted  to  the  Captain 
for  my  knowledge  of  the  apparatus,  and  I 
trust  that  some  of  our  readers  will  take 
advantage  of  it  idso,  as  it  is  an  addition 
worthy  of  any  ornamental  lathe,  and  will 
afford  quite  as  much  amusement  at  a  geo- 
metric chuck. 


THE  issTnimoB;  of  hechaiical 

EVOIHEEBS. 

THE  summer  meeting  of  the  Institution 
of  Mechanical  Engineers  was  held 
last  week  in  Leeds,  imder  the  presidency  of 
Mr.  Percy  Q.  B.  Westmaoott,  who  in  his 
address  took  a  survey  of  the  progress  ai 
engineering  during  the  last  half-century, 
and  called  special  attention  to  the  waste  of 
power  still  going  On,  notably  in  the  form 
of  the  smoke  nuisance.  The  address,  how- 
ever, was  mainly  devoted  to  pointing  out 
that  just  as  railways  had  not  ruined  canal 
or  road  traffic,  so  any  contrivances  for 
cheapening  the  cost  of  transit  either  by 
land  or  water  would  act  directly  towards 
increasing  the  prosperity  of  the  country. 
The  president's  address  was  followed  by 
the  reading  of  an  interesting  paper  on  the 
"History  of  Engineering  in  Ijeeds,"  by 
Mr.  A.  H,  Meysey-Thompson.  Then  fol- 
lowed a  paper  which  gave  rise  to  an 
instructive  and  animated  discussion,  al- 
though it  referred  to  so  apparently  simple  a 
subject  as  the  position  of  the  tuyeres  in 
blast  furnaces.  The  author,  Mr.  Cochrane, 
gave  a  number  of  valuable  details  showing 
how  by  drawing  back  the  tuyeres,  using 
high  temperature  of  blast,  and  increased 
area  of  hearth,  considerable  economy  had 
been  effected  in  two  furnaces^ the  average 
oonsomption  of  coke  per  ton  of  iron  had 
been  reduced  respectively  to  18*35  and  18*46 
cwt.  The  author  has  made  experiments  as 
to  the  temperature  in  the  furnace,  and  he 
finds  the  highest  at  a  point  about  14in. 
from  the  nozzle  of  the  tuyere,  the  tem- 
perature diminii^ing  towards  the  centre  of 
the  hearth.  Mr.  Lowthian  Bell  opened 
the  discussion  on  this  paper,  and  com- 
mended the  spirit  in  which  Mr.  Cochrane 
had  investigatiDd  the  benefits  of  increased 
capacity  of  furnace  and  blast  of  high  tempe- 
peratures ;  but  he  failed  to  agree  as  to  the 
reality  of  the  results  alleged  to  be  obtained, 
and  regretted  that  Mr.  Cochrane  had  not 
furnished  analyses  of  tiie  gas  discharged 


from  the  furnace,  which  are  an  infallibls 
oriterionof  the  wolfing  of  the  fumaoi.  Mt. 
Bell  agieed  wifih  Mr.  Bichacrds  as  to  thi 
great  importance  of  high-blast  temperatoref 
in  low  furnaces;  but  where  the  latter  are 
high,  he  considers  that  the  heat  can  be 
obtained  by  the  combustion  of  coke  in  ths 
usual  way.    He  did  not  wish  to  deny  that 
Mr.  Cochrane  might  make  iron  with  even 
less  than  IScwt.  of  coke  per  ton ;  but  to  re- 
duce the  consumption  to  between  16cwt.  and 
17cwt.  would  involve  the  use  of  blast  at 
a  temperature   of   about   2,500°,  and  no 
stoves   are   known   which  can   yield  thia 
temperature,    and    blast   so  heated  coold 
not  be  conveyed  in  iron  pipes.    The  dis- 
cussion extended  into  the  second  d^,  aad 
the  preaident,  in  olosing  it,  pointed  out  that 
any  thing  that  bore  on  the  economical  pro- 
duction of  iron  was  of  interest  to  meohamoal 
engineers.    It  is  obvious,  however,  thata 
discussion  of  matters  which  can  be  settled 
only  by  practical  experiments  is  a  waste  of 
time ;  and  if  Mr.  Cochrane  can  make  iron 
with  less  coke  than  anybody  else,  it  is  so 
much  to  his  advantage,  and  his  rivals  migbt 
either  copy  his  practice  or  adopt  their  own 
in  silence.  Possihly,  however,  the  discussion 
will  serve  to  draw  attention  to  the  subject, 
and  lead  to  other  experiments  having  for 
their  object  the  development  of  economy. 
The  next  paper  was  read  by  the  secretary 
on  "Mining  Machinery,"  by  Mr.  Henry 
Davey,  of  Leeds,  and  this  also  led  to  a  lively 
discussion,  chiefly  on  the  best  means  of  pre- 
venting colliery  explosions.      Mr.  Davey, 
writing  of  underground  application  of  power, 
expressed  the  opinion  that  conapressed  air, 
though   very  convenient,    was    not   very 
efficient — ^the  useful  effect  being  only  from 
25  to  33  per  cent,  of  the  power  employed  to 
compress  the  air.    Hydraulic  engines  give, 
under  suitable  conditions,  an  efficiency  of 
from  50  to  60  per  cent.,  and  are  preferahls 
to  compressed  air;   but   in   Mr.    Davey's 
opinion  it  is  possible  that  mechanical  opera- 
tions underground  which  do   not  reqniie 
more  than  small  powers,  may  eventually  be 
performed  by  means  of  electricity  transmitted 
from  a  dynamo  at  the  surface.     He,  how- 
ever, thought  that  the  gas-engine,  or  rathef 
the  hot-air  engine,  worked  by  quick  com- 
bustion of  gas,  was  likely  to  play  an  im- 
portant part  in  mining,  as  well  as  in  other 
spheres  of  industry.    Mr.  Davey 's  views  ai 
to  the  uses  of  compressed  air  were  naturally 
criticised  by  several  speakers,  for  it  is  ob- 
vious that  in  all  mining  operations  there 
is    a   special    advantage    in    the    use  of 
air,  which,  having  done  its  work,  can  be 
discharged  in  a  cold  state  into  the  atmo- 
shere  of  the  mine.    In  the  case  of  water 
there   is  obviously  a  loss  of  useful  effect, 
as  the  descending  column  is  barely  sufficient 
to  force  the  water  up  again,  and  the  effectiTe 
power  in  the  mine  is  consequently  less  than 
that  indicated  by  the  pumps  at  the  surface. 
Several  speakers  advocated  the  use  of  com- 
pressed air,  and  Mr.  Jeremiah  Head  drew 
attention  to  the  better  ventilation  of  mines. 
In  two  papers  read  at  the  meeting  reference 
was  made  to  the  gradual  replacement  of  the 
old  furnace  system  of  ventilation  by  fans, 
which  latter  are  considered  to  leave  nothing 
more  for  the  engineers  to  do.    Within  the 
last  twelve  monSis,  however,   there  hafs 
been  at  least  twelve  explosions  attended 
with  terrible  loss  of  life,  and  Mr.  Head  be- 
lieves that  the  use  of  the  fan  increases  the 
risk  of  explosiom   If  a  colliery  owner  leatns 
that  there  is  a  fall  in  the  barometer,  aQ 
that  he  can  do  is  to  set  the  fian  woriong 
quicker,  which  has  the  effect  of  still  fcuiber 
relieving  atmospheric  pressure  in  the  mine, 
and  actually  induces  the  exudation  of  gai 
tram  the  coal  in  greater  quantities.    Hr* 
Head  suggested  that  the  proper  method  of 
ventilating  mines  would  be  to  force  air  to 
the  extreme  ends  of  the  workings,  and  aUsm 
it  to  flow  back  as  it  could,  by  which  means 
a  pressure  would  be  kept  on  the  lace  of  tbi 
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coal,  and  the  dan^rous  gas  would  be  pre- 
vented to  a  certain  extent  from  eeoapmg. 
Mr.  H.  Smith  asked  if  it  was  not  possible  to 
discover  some  material  possessing  **  chomioal 
sponginess  "  which  would  absorb  the  fire- 
damp, and  render  it  inert;  but  the  sug- 
gestion was  met  by  an  expressive  **  shake  of 
the  head  "  only.  The  general  result  of  the 
discussion  mcy  be  said  to  be  that  air-engines 
are  more  convenient,  but  less  economical, 
than  hydraulic  apparatus ;  and  it  is  strange 
that  their  convenience  being  acknowledged, 
no  one  should  have  pointed  out  that  they 
afford  a  means  of  working  a  mine  by 
means  of  a  pressure  of  air  instead  of  by 
exhausting  the  air  and  creating  a  current 
-which  is  supposed  to  sweep  fire-damp  out  of 
the  mine,  but  unfortunately  does  not.  Mr. 
Davey  thought  that  ultimately  electricity 
would  be  utilised  in  mines,  but  some  of  the 
Bpeakers  pointed  out  that  there  must 
always  be  great  risk  of  sparks  exploding 
any  mixture  of  gas  and  air  which  might 
happen  to  be  near  the  wires.  Still,  we  may 
hope  with  Mr.  Davey  that  the  time  is  not 
far  distant  when  tall  ohimneys  will  cease  to 

Sour  out  "  blackness  "  over  the  towns  and 
elds,  and  that  ooal  will  eventually  be 
oonsnmed  entirely  in  the  shape  of  gas,  or 
be  burnt  under  pressure ;  but  we  are 
afraid  it  will  be  some  time  before  he 
gas- engine  becomes  the  universal  prime 
mover,  and  electricity  is  utilised  as  tiie 
means  of  transmitting  power. 

A  paper,  by  Mr.  J.  H.  Wioksteed,  of  Leeds, 
on  a  '*  Dingle-Lever  Testing  Machine,'*  was 
read  by  the  secretary.  The  machine  de- 
scribed is  a  fifty-ton  of  the  steelyard  type, 
in  which  the  novelties  are  the  travelling  of 
the  weight  beyond  the  fulcrum  on  to  the 
short  end  of  the  lever  unto  a  point  is  reached 
where  the  long  end  is  balanced ;  the  arrange- 
ment of  a  non-pendulous  travelling  weight 
of  which  the  centre  of  gravity  moves  along 
a  centre  line  drawn  through  the  point  of 
support  and  the  point  of  attachment  of  the 
sample ;  and  the  indifferent  equilibrium  of 
the  whole,  which  is  attained  by  arranging 
the  weight  of  the  lever  and  all  its  attach- 
ments symmetrically  above  and  below  this 
centre  line.  Several  members  who  have 
seen  the  machine  at  work  spoke  of  the 
delicacy  with  which  it  tested  and  of  the 
rapidity  with  which  it  could  be  operated, 
Mr.  Head,  indeed,  saying  that  he  could  not 
conceive  of  anything  simpler,  quicker, 
handier,  or  more  accurate.  The  oUier  papers 
read  were  **  On  Governing  Engines  by 
Begulating  the  Expansion,"  liy  Mr.  Wilson 
Hi^tnell,  and  on  the  "  Fromentin  Boiler- 
Feeder,  ' '  by  Mr.  John  Hayes.  Prof.  Booker 
delivered  an  address  '*  On  Lighting  and  the 
Transmission  of  Power  by  Electricity" ;  Mr. 
Crampton  lectured  on  his  hydraulic  system 
for  excavating  the  Channel  Tunnel  auto- 
matically; and  Mr.  Fletcher  repeated  his 
lecture  "  On  Flameless  Combustion.*'  Mr. 
Crampton's  method  of  excaVtating  the  tunnel 
is,  in  some  points,  novel.  The  advance  of 
one  yard  per  hour  in  a  tunnel  36ft.  in 
diameter  involves  the  removal  of  170  cubic 
yards,  or  250  tons  of  chalk ;  and  a  simple 
calculation  will  suffice  to  show  that  the  re- 
moval of  such  a  mass  from  the  face  of  the 
working  to  the  .surface  is  no  light  labour. 
Mr.  Crampton  proposes  to  use  hydraulic 
engines,  which  will  work  under  a  pressure 
of  about  7001b.  per  square  inch.  The  quan- 
tity of  water  used  will  be  about  three  times 
the  weight  of  the  chalk  dihris,  which  will 
be  reduced  to  a  "  sludge,"  that  can  be  raised 
comparatively  easily  without  interruption, 
telescope  pipes  being  provided  which  will 
extend  the  length  of  the  mains  sufficiently 
to  comp  nsate  for  the  advance  made  in  24 
hours.  A  stoppage  would  then  be  made  to  put 
in  another  length  of  pipe.  By  this  means  t b e 
shaft  would  be  left  comparatively  free  for 
the  lowering  of  the  materials  needed  to  line 
the'tnnnel.  At  the  conversaEione  the  electric 
light  was  exhibited,  and  amongst  the  models 


was  one  of  the  Forth  Bridge,  consisting  of 
two  spans  of  1,700ft.,  and  two  of  675ft., 
the  clear  headway  above  high- water  being 
150ft.  The  highest  part  of  the  bridge  above 
high- water  will  be  346ft.,  and  42,000  tons 
of  steel  will  be  used  in  the  construction.  A 
train -boat  and  an  hydraulic  hoist,  as  used 
on  the  Aire  and  Calder  navigation  also 
attracted  attention,  as  did  a  creamer,  the 
invention  of  Mr.  G.  De  Laval,  of  Sweden, 
which  is  said  to  be  capable  of  separating 
the  cream  from  sixty  gallons  of  milk  in  an 
hour,  leaving  only  0*3  per  cent,  of  fat  in  the 
skim-milk.  Excursions  to  Bradford  and 
Hull,  and  visits  to  many  of  the  works  in  the 
neighbourhood  of  Leeds,  finished  a  well- 
att^ided  meeting. 


IHPBOVBMiEVTfl    IV    8£G0HBAET 
BATTBBIES. 

THE  aeoumulator,  or  storage-battery,  is  now 
reoognised  as  forming  an  essentisl  portion 
of   maay  instaUations  of  the    eleotrio    light, 
espeoially  under  conditions  where  there  is   a 
dimoulty  in  keeping  the  prime  mover  oonstantly 
at  work.    It  is  not  surprising,  therefore,  that 
amongst  the  numerous  appUoationB  for  patents 
in  oonneotion  with  eleotnoal  matters,  **  inven- 
tions" of  seoondary  batteries  shoula  form  a 
large  percentage.    In  one  for  which  Mr.  B. 
Kennedy,    of   Glasgow,    obtained   proyidonal 
protection  a  plate  of  clean  lead  is  coated  with  a 
layer  of  lead  dioxide  or  peroxide,  and  laid  in  a 
bath  filled  with  dilute  add.    A  sh^et  of  lead 
being  suspended  over  it,  current  is  sent  through, 
and  a  deposit  of  elose-grained,  spongy  lead  is 
formed  on  the  lower  plate,  which  can  then  be 
cot  up  to  suitable  sizes,  and  ooveced  with  a  oeai 
of  lead  dioxide,  obtained  by  passing  ohlorisw 
through   lead    monoxide,    and    subsequenllf 
ndxing  the  product  with  glycerine.     The  platee 
out  from  the  upper  sheets  of  the  prelinunary 
bath  are  coated  with  a  paiat  formed  of  water, 
glyoerine,   lead   dioxide,    and    lead   sulphate. 
Messrs.  Liardet  and  Doxmithome  have  obtained 
a  patent  which  covers  a  variety  of  arraage- 
ments,  viz.,  cells  packed  with  lead  shot,  oSQb 
filled  with  hollow  balls  of  lead,  which  latter  are 
made  bv  coating  with  lead  soluble  substannBB 
in  the  form  of  spheres,  and  subsequently  dis- 
solving out  the  oores ;  oells  filled  with  broken 
charooal,    coke,    asbestos,    &o.,    coated    wilh 
metallic  lead,  lead  deposited  from  a  sah,  sash 
as  the  acetate,  by  means  of  ^no,  lead  platee  at- 
tached to  compressed  cakes  of  .red  lead.    Other 
cakes  may  be  employed,  obtained  b^  mixing  red 
oxide  of  lead  with  plaster  of  Pans  or^cement, 
china  day,  powdered  glass,  &c.    Fine  divided 
porous  lead,  obtained  ij  filling  a  cell  having 
two  compartments  divided  by  a  porous  wall, 
with  aoetate  of  lead  solution,  and  immersing 
therein  as  eleotrodee  two  plates  of  sine  in  suit- 
able jackets,  and  as  soon  as  the  lino  is  dissolved 
and  Bsplaoed  by  metaUin  lead,  drawing  off  the 
sdntion  aad  rej^aeing  it  by  acidified  water.  In 
oases  where  the  oeUs  ass  ataBhad  with  metallic 
lead  platsa  peracrides  of  bydrogwi  aro  added  to 
the  add  to  assist  in  the  formatiDn  of  pearoxide  of 
lead.    In   this   specification   it  is  slated  that 
porous  lead  may  be  obtained  direct  from  lead 
ore  by  dissolving  the  latter  in  add  and  predpi- 
tating  the  metal  by  zinc.    Another  plan  nw 
been  patented  on  behalf  of  Herr  Bottoher,  of 
Leipslo.    In  this  ease  a  sdndon  of  pure  sul- 
phate of  lino  is  deoomposed  by  a  current,  and 
zino  is  depodted  on  a  plate  of  thin  sheet  zmo. 
As  an  anode  thin  lead  foil  is  emfdoyed,  after 
having  been  previously  pBapared  by  folding  it 
lengthways  from  top  to  DOttom  in  order  to  m- 
oreaae  its  surfaoe.    The  lead  is  dipped  into  an 
iqueoos  paste  of  pure  litharge  prepared  with 
t£e  zinc  solution,  and  ia  ooated  with  a  thick 
layer  of  the  enmlaion.    The  oxygen  coming  in 
oontaot  with  tbe  lead  plate  forme  on  ite  surf aee 
m   exoeediogly   thin   layer   of  peroxide.    By 
closing  the  dronit  the  previeody-depoeited  z'no 
18  re*dis8olved,  and  the  oriffinal  snlpoate  of  zino 
produoed,   while   the    hydrogen   reduoes   into 
indy-divided  lead  not  only  the  peroxide,  bat 
dbo  a  part  of  the  lead  plate.    By  a  new  re- 
generative current  zino  is  again  de{K>»ited  on  the 
^ii*o  plate,  while  the  recently  redooed  lead  is 
xidised  to  peroxide.    A  few  repetitions  wilt  it 
4  said,  render  the   oell   ready  for  use.    Yet 
another  Inventioii,  which,  at  least,  has  some 


points  of  novelty,  is  deaoribed  in  the  epedfica* 
tion  of  S.  Oohne,  of  London.  In  this  case  the 
patentee  applies  to  a  sheet  of  lead  a  layer  of 
mercuric  sulphide  (HgS)  in  the  form  of  dnnabar 
or  venaUion.  The  coated  lead  sheet  is  bent 
into  the  focm  of  a  box  or  of  a  sfiinl,  and  isnsed 
aa  the  positive  eleotrode  ol  the  battery.  A 
seoond  sheet  is  prepared  ia  the  sane  way  for 
the  negative  eleetrode*  Both  sheets  ate  per** 
f  orated  and  placed  in  a  oell  of  dilnte  snhpkario 
add.  As  soon  aa  the  current  enters  hyoiegen 
is  liberated,  which  reduces  the  meronrio  sul- 
phide, gradually  oaudng  a  deposition  of  me* 
tallio  mercury  on  the  surfaoe  of  the  lead. 
Immediately  the  effects  of  polarisation  are  mani- 
f  eeted,  local  action  disappears,  then  the  amalgam 
formed,  without  being  destructive  to  the  lead, 
deoomposes  the  water,  and  in  that  way  hydrogen 
is  always  conserved,  and  travels  baekiriirds  and 
forwards  as  the  oelln  are  charged  and  diaduiged, 
and  peroxide  of  lead  ia  thus  formed,  the  predpi- 
tated  sulphnr  acting  as  a  resirtaaoe.  Sulphate 
of  mercury  (Hff,OSO,)  may  be  seed  in  place 
of  mercuric  sulpmde.  These  are  a  few  of  many 
patents  for  seoondary  batteries,  the  valae  of 
which  may  be  safdy  said  to  be  an  unknown 
quantity.      ^____ 


WIHB   FBOM   BESTBOOT. 

phylloxera  has  caused  so  srreat  a  de- 
struction amongst  the  vinevards  of  France, 
tiiat  the  wine  trade  has  expanenced  a  serious 
decline,  and  many  ingenious  inventors  in  that 
eoantzy  have  been  oonsidering  how  they  can 
beat  meet  the  demand.    The   importation   cl 
cheap   wines  from   Italy   and  Spain,   to  be 
**iaacried"  in  France,  is  obvioudy  too  common- 
plaoe  a  device  to  satisfy  the  requirements,  and 
we  aeeordingly  find  that  amongstBritish  patents 
is  one  taken  out  by  the  Messrs.  Brin,  of  Paris, 
for  ikm  production  of  red  and  white  wine  from 
beetMiS.    The  inventors,  when  desirous  of  pro- 
dneisfr  'red  wine,  use  the  red  beets,  preferably 
eookedy  in  order  to  preserve  as  nrach  as  possible 
ol  the  colouring  matter.    That  beetroot  should 
be   ehesen    which    has  not    the    bad    taste 
devdop^  during  fermentation ;  that  ii,  it  must 
bed  vary  goodquali^  and  be  well  washed. 
Tbe  oooking  takes  phtoe  in  a  boiler,  or  with 
more  fturfUty,  in  a  digester,  or  simply  by  free 
steam ;  at  this  stage  it  is  reduced  to  pulp  by 
■mens  cf  suitable  pulping  apparatus,  and  the 
meee  eaaspletdy  it  is  pulped,  the  better  the 
reeidt  will  be.    The  pulp  may  at  this  stage  be 
pot  ta  ferment,  but  it  is  preferred  to  plaoe  it  in 
vetyatrong  linen  cloths  or  canvas  bags  and  then 
sumnlt  it  to   powerful   pressure,  m  order  to 
eztraet  from  it  the  greatest  amount  of  jdoe 
possible.    This  juice  is  immediatdy  put  iato 
vessels  preferablv  made  of   wood,  which   are 
specially  intended  to  hold  it  during  the  fermenta- 
tion, carefully  avoiding  its  commg  in  contact 
with  any  metal :  these  receivers  may,  however, 
be  made  uf  brick  lined  indde  with  a  thick  layer 
of    Portland  cement  or  other  sUicate.     Theae 
receivers  or  reservoirs  are  Internally  provided 
wkOk  iSBpentine   coils  for   steam  or   for  hot 
mtaKV  er  even  free  steam.    By  this  means  the 
(tfooeai  of  fermentation  may  be  regulated  at 
will.    The  jnlee  of  the  beetroot,  to  which  may 
be  added,  if  desued,  a  oertain  quantiiy  of  water, 
is  immediately  put  into  fermentation,  so  as  to 
transform  the  entire  mass  into  juice  of  a  vinous 
nature ;  the  substances  are  then  added  which 
are  necessary  to  finish  the  work  called  fomenta- 
tion: these  products  are  n>routing   barley  or 
malt,  the  jmet  ol  beer  or  of  gndns,  of  slices  of 
apple,  or  pearl  barley.    Aloofiol  may  be  added 
in  quanti^  aooordiag  to  the  strength  of  wine 
desized  to  be  produced.    As  aeon  as  the  work 
of  fermeatatien  is  finished,  the  whole  of  the 
liquid  mass  is  strained  by  means  of  tannin; 
^bun  it  is  allowed  to  rest  one  or  two  nights  and 
dltered,  should  that  be  thought  necessary,  and 
id  allowed  to  cod.    The  wine  obtained  b^  this 
process  is  said  to  possess  all  the  qualities  of 
<rape-wine ;  the  remainder  of  the  treatment  is 
he  same  as  for  wine  obtained  from  grape-iuioe. 
Fhese   wines,    owing  to   their   saochariferous 
qnalities,  will  much  improve   wines   poor  in 
iweetnesB  and  rich  in  tannin.    Aocording  to 
requirement,  aloohol  ma^  be  added  and  tartaiio 
und  whetk  move  power  is  required  to  be  given 
-4)  it  as  wdl  as  colour  and  penume. 

Baw  beetroot  may  be  employed ;  but  from  the 
rials  already  made,  it  has  been  found  preferable 
.0  cook  it  first,  if  only  to  foiee  it  te  expand  by 
cha  heat  and  to  yield  all  its  sugar  to  tbe  mixing 
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waien  wMoh  are  inareaMd  as  deeired.  Beflides, 
the  cooked  beetroot  Drodnoes  winee  of  better 
taste  and  much  finer  tnan  when  the  beetroot  is 
naed  onoooked. 

To  make  white  wine,  the  white  beetroot  is  osed 
either  oooked  or  raw :  it  is  treated  like  the  red 
beetroot,  bnt,  at  the  moment  of  fermentation, 
a  little  nitiio  aoid  is  added.  Afterwards  the 
whole  of  the  liquid  contained  in  the  fermenting 
reoeiTefs  is  sh^en  and  the  juioe  of  sprouting 
barlej,  or  malted  or  natural  barlej  roaghlj 
ground  is  added.  It  is  bj  this  process  a 
**  natural  wine  "  is  said  to  be  produoed  of  very 
great  seryiee  in  an  alimentary  point  of  view.  The 
pure  beetroot  red  wine  has  such  a  brilliant 
colour  that  it  can  be  employed  with  great 
advantage  to  colour  and  ennoh  all  natural  wines 
deficient  in  colour  as  wdl  as  in  condition,  and 
for  crossing  or  blending  with  gluooae  wines  of 
aU  kinds. 


THE  AMEBIOAir  TBICTCLE  SKATE. 

WE  give  an  illustration  of  the  new  Ameri- 
can Tricycle  Skate,  said  to  be  the  fastest 
skate  ever  inrented ;  twenty  miles  can  be  done 
with  it.    It  is  reported  to  act  as  well  upon  any 


only  ease  to  riders,  but  lessened  draught  and 
weight,  eleganoe  of  design  and  durability  of  the 
whole  stmccnre. 

As  carriage  spring-making  is  a  special  craft 
in  smiths'  work,  and  some^^iat  a  trade  mystery 
in  some  of  its  processes,  requiring  experiexice  and 


keen  technical  application  for  designing, 
forging,  and  tempermg  steel,  to  ensure  sound 
and  serviceable  work.  I  propose  briefly  to 
illustrate  and  describe  the  principles  upon  which 
all  eprings  of  steel,  or  steel  and  leather  oomUned, 
are  designed,  forg^,  and  tempered,  with  their 
adjustment  for  carts. 

The  use  of  steel  springs  for  yehicles  does  not 
dftte  back  more  than  three  centuries  in  this 
country;  before  their  use,  the  shafts  of  the 
vehicles  of  light  weight  were  made  to  serve  as 


ordinary  surface,  floor,  carpet,  &c.,  as  any  ice 
fekate  under  the  most  favourable  conditions,  and 
to  admit  of  any  flgure  or  evolutions  possible  in 
any  other  skate.  The  inventor  is  Mr.  J.  P. 
Walter,  of  7,  Queen's-road,  Bayswater,  W. 


CART  AND  WHEELMAKINO-XVTI. 

Bt  J.  CsABUBM  Elmo. 
{Continued  from  page  254.) 

HAYING-  deeoribed  the  processes  of  piintintf 
and  vamifihing  carts,  which  should 
always  be  done  as  the  various  parts  nre  com- 
ple'ed  progressively,  to  ensure  that  the  wood- 
work shall  fiave  ample  coats  of  colour  to  preserve 
it  from  decay,  and  the  ironwork  bearioga  from 
rust.  I  cotitinue  the  dtfecriptiou  of  the  irou- 
Work. 

Next  to  tho  axle  of  a  cart,  the  chief  pieces  of 
ironwork  are  the  sptingd ;  on  the&e  dep^.ud  LOt 


the  yielding  medium,  the  same  as  the  Tartar 
sledge  dl  tree  branches  is  now  made  to  serve  th« 
same  purpose. 

As  it  may  int^'rest  some  persons  who  are 
mnking  carts,  an  illustration  of  a  Tartar  sledge 
(Fig.  1)  will  f  ewe  to  point  out  the  initial  desigon 
of  springs  of  steel  in  use  in  the  best  vehicles  of 
the  cart  builder. 

Here  we  see  branches  of  trees  and  thongs  t<i 
leather  are  all  that  are  used  in  making  up  tbia 
pledge. 

Although  the  branches  of  trees  are  lashed 
together  to  roughly,  there  is  an  obvious  desi^'n 
in  the  form  and  arrangement  of  the  bearing 
partfl  to  ensure  a  yielding,  springy  struotnrf , 
capable,  with  the  aid  of  skms  or  matting,  of 
carrying  a  family  or  merchandise,  the  bent  ends 
of  the  upper-frame  serving  to  support  a  rough 
canopy  for  shelter. 

By  comparing  the  sledge  >»ith  drawings  of 
the  three  formo  of  i^prings  in  nee  in  modern 
vehicles,  the  resemblance  will  be  obvious. 


Fig,  B  is    technically  termed  an  "etbot* 
spring  "  or  half*  spring,  such  as  is  used  it  tb 


back  of  broughams  and  on  the  common  kui* 
banow ;  this  is  seen  at  B  on  the  dedge. 

Fig.  D  Is  termed  a  Oee-t^ring,  used  on  ^ 
best  and  most  oostly  carriages,  ensnriog  tfat 
ma»tmum  of  ease  without  jarring  vifaz^ksi; 
this  form  is  on  the  sledge,  this  oroas  bar  £  bei^ 
the  fulcrum  over  which  it  yields. 

Fig.  A  is  an  eUiptio-sDring,  to  be  seen  a 
almost  every  foor-wneeled  oarriago. 

It  is  formed  of  two  bow-aprisgs  coupled  it 
their  ends.  In  the  sledge,  the  form  of  ooe*baB 
or  the  top  of  the  elliptio  spring  is  seen  in  tk 
long  shafts  from  A  to  B.  In  aarts,  ths  loia 
half  or  bow  is  used,  attached  to  the  shifli  i^ 
BoroU-irona,  in  form  as  marked  on  the  inmtn^ 
Fig.  1,  by  the  dotted  line  S. 

Perhaps  some  readers  may  have  seen  }k 
antique  gig  at  the  South  Kensington  Howsa, 
about  three  hundred  years  old,  the  wodmuoahi^ 
of  which  would  put  to  shame  by  eompinn 
many  a  gig  or  cart  made  now,  with  all  os 
appliances  of  art  and  seienoe ;  there  sn  e 
springs  but  t'le  long  shafts  which  have  a  bow- 
string support,  similar  to  the  line  L  ia  tk 
illustratian,  intended  to  resist  excessive  sttaiB. 

Bow-spiings  may  be  oonaideied  ths  aoS 
fltting  springs  for  carts,  though  elUptie  asj  k 
used  with  advantage  fur  Ught  pony  tra]^ 

For  medium  sized  dog-carts,  bow-spriagB  ss 
made  about  4ft.  lonff,  2 in.  wide,  wxUi  si 
''leaves"  or  "plates,'^ as  they  are  techniotU; 
termed ;  each  plate  is  made  to  graduate  k 
len^h  and  thickness,  till  the  shortest  plit^ 
which  rests  for  its  belaring  on  the  axle,  ie  aaif 
12in.  long.  Of  the  six  plates,  the  longei:  n 
termed  the  *'  back-plate,''  the  next  the  eecsed 
plate,  and  so  on,  up  to  the  shortest.  The  fctcil 
is  specially  made  for  springs,  and  of  thioknaes 
varying  from  3- 16th  to  5- 16th  of  an  inch. 

The  back-plate  and  sixth  plate  are  beet  if  i 
iin,  thick,  the  rest,  up  to  the  sixth,  l-32&dofai 
inch  lees  thickness. 

The  bo  «r  of  the  spring  technically  termed  the 
'*  compass"  of  the  sprinsr,  is  usually  about  to. 
from  a  straight  line  before  the  springs  hare  tk 
weight  of  body  and  carriage  on  them. 

In  diagram  0,  Fig.  2,  is  shown  a  bow-«^ 

with  the  plates  arranged,  each  one  about  fs. 

more  span  than  the  next  larger  plate  above  i\ 

as  far  as  the  third  plate,   when  the  e{ttc  s 

lessened  on  each  shorter  plate  till  it  is  only  aboat 

^in  more  span  on  the  short  plate.    Thiieitn 

>an  is  technically  termed   the   force   J  tk 

iates ;  the  bolt  through  all  the  plates,  about  la- 

rem  the  middle  distance  from  each  end,  dnfi 

the  open  span -plates  to  a  close  fit. 

To  prevent  the  plates  clipping  edgewiji 
beyond  each  other  at  the  ends,  a  nib  is  punehi^ 
on  each  plate,  about  where  the  dots  aze  on  tbe 
diagram,  and  a  sunk  '*  slit "  is  receesed  bxiois^ 
other  plate  to  receive  the  nib  opposite  t:>  eacL 

As  working  stetl  is  different  to  working  ix^ 
especially  in  spring- making,  I  propose  to  dc»2 
the  methods  adopted,  and  forms  of  tools  axi 
for  spring-makiog,  how  to  **draw"  ^ 
*'  harden,"  and  ''temper  "  for  springs  for  orti. 

{To  be  eontmm§d,) 


PRACTICAL  NOTES  ON  PLTIllBIIff- 
XL.* 

By  P.  J.  Davibs,  H.M.A.S.P.,  ice. 

{Continued from  page  637.) 
The  New  Uaohine. 

ALL  lejid-buroing  machines  t^o^ld  be  A « 
cyliodrio»l  form,  and  of  a  sias  soil«W«  jo 
the  cla-8  of  work  intended.    A  machine  n**^ 


•  From  the  BwHint  Stwe.     AU  xigh^i 
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for  one  job  may  be  found  very  nnsaitdble  for 
another.  I  mjaelf  haye  five  sizes,  yarying  from 
61a.  npwards.  The  Urge  m^chineeare  tbemosfc 
profitable,  and  work  "with  less  attention  than 
the  smaller  cnes.  A  6in.  machine  is  very  suitable 
for  fixing  soil  pipes,  burning  lead  on  roofs,  and 
general  running  about  on  buildings,  qhemioal 
-works,  &o.  A  middle  sized  machine  suitable  for 
cistems  is  Uin.  in  diameter,  and  a  stock  machine 
from  18in.  to  24ia;  such  a  machine  I  have  now  in 
use  for  burning  up  all  my  soil-pipes.  The 
kind  of  8oil-pip€8  thus  produced  are  the  best  to 
be  had,  simply  because  the  metal  of  which  they 
are  formed  will  be  of  one  uniform  thickness 
throughout,  and  of  a  far  better  quality  than  is 
generally  to  be  obtained.  I  also  find  that  there 
IB  a  considerable  saying  when  it  is  requisite  to 
bend  the  pipe,  the  lead  being  much  softer  for 
dammying.  Fig.  228  r^retents  a  properly  con- 
structed lead-burning  machine:  this  will  be 
found  to  be  light,  stroug,  portable,  self  deansiog, 
and  lasting;  besides  this,  the  material  is  so 
arranged  that  it  is  put  into  a  stronger  and  more 
pleasing  shape  to  meet  the  eye,  and  appears 
what  it  is,  a  nioe  pieoe  of  wormanship,  a  great 
desideratom  with  most  plumbers,  for  who 
would  care  to  carry  an  ugly  sqaure  wooden  box 
about  with  them  when  they  can  haye  a  neat  and 
oompact  small  dreular  instrmnent  quarter  the 
ase,  not  one  sixth  part  of  th«  weight,  and 
oapable  of  doing  double  the  work  wit^  half  the 
amount  of  acid  P 

This  machine  is  constructed  as  follows :  With 
suitable  mzed  pieces  of  41b.  or  61b.  sheet-leadform 
the  sides,  or  the  top  and  bottom  parts.  Suppose 
it  to  be  a  9in.  maolune  these  pieces  will  then  be 
about  3ft.  by  1ft.  6in.,  Sin.  being  taken  up  to 
form  the  beads  JL,  Fig.  228,  and  2in.  for  lap  at 
Kf  leaying  the  machine  to  stand  2ft.  7in.  high ; 
plane  up  the  edges,  and  square  the  top  and  bot- 
tom, next  turn  the  lead  upon  a  mtndrel,  not 
necessarily  the  size  of  the  maohine,  and  get  the 
seam  burnt  up.  Here  the  first  difficulty  presents 
itself,  and  one  that  has  kept  hundreds  of  men 
out  of  the  lead-homing  branch  of  the  trade. 

For  a  trial  maohine  instead  of  burning  up, 
solder  it  with  as  coarse  a  solder  as  you  can  use, 
for  it  is  the  tin  in  the  solder  that  the  acid  eats 
away,  hence  the  reason  for  using  coarse  solder, 
(this  will  Use  you  a  month  or  so  to  practise 
with  until  you  can  bum  one  up  properly) ;  next 
turn  the  bottom  bead  J,  and  if  you  do  not  intend 
to  case  the  machine,  turn  the  top  bead.  Haying 
gofc  so  far,  cut  three  pieces  of  61b.  or  6lb.  lead  for 
thb  bottom,  middle,  and  top,  which  must  be  large 
enough  for  the  tum-up  of  edge  r  r  fiange,  then  bum 
the  pipe  P  (with  the  bottom  end  cut  as  shown  at 
TU,  Fig.  230,)  and  the  pipe  I  to  the  middle  parti- 
tion, and  fix  this  psraHon  as  shown  in  the 
diagram  to  the  top  part  of  the  bottom  chamber 
of  toe  maohine.  Great  care  should  be  taken  in 
maKing  the  joints  perfectly  watertight,  for  you 
cannot  do  anything  to  them  after  the  machine  is 
put  together ;  next  shaye  or  clean  the  inside  and 
outside  parts  to  be  burned  together,  and  slip 
the  top  chamber  into  the  bottom,  say  2in.,  and 
let  it  fit  quite  tight,  then  bum  it  together.  Now 
form  the  bottom,  with  the  well  and  grating,  to 
be  fixed  as  shown  in  the  diagram.  From  the  top 
of  the  grating  to  the  bottotn  of  the  add  pipe 
should  be  6io.,  the  grating  to  haye  a  quanti^  of 
}in  holes.  The  use  of  tUs  grating  is  that  the 
zinc  may  rest  upon  it,  so  that  all  the  add  may 
drain  into  the  well  of  the  machine,  and  also  U> 
keep  the  zinc  perfectly  dry  when  not  generating 
gas.  Oare  must  be  taken  to  fix  the  grating  or 
strainer  in  such  a  manner  that  the  small  parte 
of  the  zinc  cannot  get  through  and  into  the  well, 
otherwise  the  zinc  would  be  continually  acted 
uponby  thead^  andthe  machine  would  constantly 
generate  gas,  tnro wing  it  up  the  pipe  PB  hi 
Dubbles  at  interyals,  which  of  course  means  a 
waste  of  acid  and  zinc ;  the  same  thing  will 
happen  should  the  zinc  haye  very  rough  surfaces, 
because  the  acid  hangs  to  the  zinc.  If  the  holes 
in  the  strainer  be  too  small,  the  maohine  will 
work  irregularly,  and  cause  the  gas  to  jump,  by 
reason  of  the  oxide  of  zino  dosing  them  up ;  the 
same  effect  will  be  produced  should  the  oxide  get 
into  the  well  in  large  quantities  to  stop  up 
the  add  pipe.  Now  fix  Ae  top,  H,  by  cutting 
a  hole  for  the  pipe  I,  and  a  ijin.  hole 
for  the  pouring  in  of  the  add  and  water, 
burn  it  to  the  top  edge  of  the  maohine,  as 
shown.  This  top,  shoold  the  maohine  throw  np, 
preyents  the  adid  from  fiyin|r  about.  Next  £t 
a  liiu.  or  2in.  piece  of  lead  pipe  into  the  side  of 
the  well,  as  shown  at  Q,  this  seryes  to  empty 
the  maohinei  and  to  drain  off  the  oxide  of  z&c, 


&r.  ▲  1^  or  2{n.  screwed  plug  will  be  best, 
fixed  on  the  end  of  the  emptying  pipe  for 
closing.  Copper  or  lead  is  the  best  material, 
but  for  eudi  plugj,  a  2in.  boes  and  an  iron  plug 
may  be  used ;  but  this  plug  requires  renewing 
about  eyery  six  months,  so  mat  a  lead  one  will 
be  the  best.  Now  fix,  as  shown  at  CT,  a  4in., 
6in.,  or  6in.  cap  and  sorew ;  the  latter  size  is 
best,  because  it  admits  of  l^rge  pieces  of  zinc 
being  put  into  the  machine.  This  cap  and  screw 
may  be  soldered  on,  as  the  add  is  not  supposed 
to  come  into  contact  with  it ;  then  fix  a  |  good 
gas  cock  on  the  pipe  I  as  shown,  but  at  least 
4in.  aboye  the  top  of  the  machine,  out  of  the 
way  of  the  add.  Next  get  a  l^in.  blook  cut  to 
fit  in  the  bottom  to  support  it.  The  centre  of 
the  middle  partition  may  be  partly  supported  by 


/^  i  c.  3se 


the  add  pipe  resting  upon  the  bottom  of  the 
well,  but  care  must  be  taken  in  cutting  this 
pipe,  so  that  the  end  be  not  stopped  up  by 
resting  on  the  bottom,  otherwise  it  will  hhider 
the  add  water  passing  from  one  chamber  to 
another;  the  bottom  of  the  add  pipe  may  be 
out,  as  shown  at  TV,  Fig.  230  (hereafter).  If 
the  maohine  is  to  haye  a  casing  K  (a  thing  I 
reoommend),  use  copper,  and  keep  it  well 
blacked  oyer  with  Japan  black.  Tlds  oaaing 
answers  two  purposes :  it  preyents  the  lead  from 
being  damaged,  and  causes  the  maohine,  by 
keeping  the  heat  in,  to  work  better.  The 
joints  or  seams  of  the  casing  may  be  soldered 
up. 

(To  he  eontinued,) 


PoBTABLE  engines  of  8  horse-power  can  be 
obtained  in  New  South  Wales  for  £260,  but  in 
Yictoxia,  owing  to  the  duty,  they  cost  £310  each. 


A' 


BBITI8H  ASSOOIATIOH-PBEBI- 
DENT'S  ABDBESS. 

T  the  fifty- second  meeting  of  the  British  Abso- 
^_^  dation  for  the  Adyancement  of  Sdence, 
commenced  at  Southampton  on  the  23rd  of  August, 
Dr.  C.  W.  Siemens,  the  president,  deliyered  an 
address  as  follows : 

After  alluding  to  the  death  of  Darwin,  and  the 
untimely  decease  of  the  hon,  secretary,  Prof.  F.  M. 
Balfour,  who  reoently  lost  his  life  in  an  attempt  to 
ascead  the  Aiguille  Blanche  de  Penteret,  Dr. 
Siemens  proceeded  : — Since  the  days  of  the  first 
meeting  of  the  Association  In  York  in  1831,  great 
changes  haye  taken  place  in  the  means  at  our  dis- 
pel for  exchanging  yiews,  dther  personally  or 
through  the  medium  of  type.  The  creation  of  the 
railway  system  has  enamed  congenial  minds  to 
attend  frequent  meetings  of  those  spedal  sodeties 
which  haye  sprung  into  existence  since  the  founda- 
tion of  the  BntiahAssodation,  amongst  which  I  need 
only  name  here  the  Physical,  Gteo^phical,  ICe- 
teorologioal,  Anthropolngioal,  and  lonnean,  culti- 
yating  abstract  sdence;  and  the  Institutiou  of 
Mechanical  Engineers,  the  Institution  of  Nayal 
Architects,  the  Lron  and  Sted  Institute,  the  Society 
of  Telegraph  Engineers  and  Electridaas,  the  Qas 
Instituteu  the  Simitary  Institute,  and  the  Society 
of  Chemical  Industry,  representing  applied  sdence. 
If  we  consider  further  the  extraordinary  deyelop- 
ment  of  Bcientiflo  joumaUsm  which  has  taken  place, 
it  cannot  surprise  us  when  we  meet  with  expressions 
of  opinion  to  the  effect  that  the  British  Association 
has  fulfilled  its  mission,  and  should  now  yidd  its 
place  to  those  spedal  Sodeties  it  has  seryed  to  call 
mto  existence.  On  the  other  hand,  it  may  be  urged 
that  the  brilliant  success  of  last  year's  Anniyersary 
Meeting,  enhanced  by  the  oomprehensiye  address 
deliyered  on  that  occasion  by  my  distinguished 
predecessor  in  office,  Sir  John  Lubbock,  has  proyed, 
at  least,  that  the  Biitish  Association  is  not  dead  in 
the  affections  of  its  members,  and  it  behoyes  us  at 
this,  the  first  ordinary  gathering  in  the  second  half- 
century,  to  oonnder  what  are  the  strong  points  to 
rely  upon  for  the  continuance  of  a  career  of  success 
and  usefulness.  If  the  facilities  brought  home  to 
our  doors  of  acquiring  sdentifio  information  haye 
increased,  the  neoesdties  for  sdentifio  inquiry  haye 
increased  in  a  greater  ratio.  The  time  was  when 
sdence  was  cultiyated  only  by  the  few,  who  looked 
upon  its  application  to  the  arts  and  manufactures 
as  almost  beneath  their  consideration ;  this  they 
were  content  to  leaye  in  ihe  hands  ef  others,  who, 
with  only  commerdal  aims  in  yiew,  did  not  aspire 
to  further  the  objects  of  sdence  for  its  own  sake, 
but  thought  only  of  benefiting  by  its  teadiings. 
Progress  could  not  be  rapid  under  this  condition  of 
things,  because  the  man  of  pure  sdence  raxdy 
pursued  his  inquiry  beyond  the  mere  enunciation  of 
a  physical  or  ^emical  prindple,  whilst  the  simple 
practitioner  was  at  a  loss  how  to  harmonise  the  new 
Knowledge  with  the  stock  of  information  whidi 
formed  his  mental  capital  in  trade. 

Theoretioal  and  Applied  Soienoe. 

The  advancement  of  the  last  fifty  years  has,  I 
yenture  to  submit,  rendered  theory  ana  practice  so 
interdependent,  that  an  intimate  union  between 
them  is  a  matter  of  absolute  necesnty  for  our 
future  progress.  Take,  for  instance,  the  art  of 
dyeing,  and  we  find  that  the  discoyery  of  new 
colouring  matters  deriyed  from  waste  products, 
such  as  coal-tar,  completely  changes  its  practice, 
and  renders  an  intimate  knowledge  of  the  sdence 
of  chemistry  a  matter  of  absolute  necesnty  to  the 
practitioner.  In  telegraphy  and  in  the  new  arts 
of  applying  dectridty  to  lighting,  to  the  trans- 
mission of  power,  and  to  metallurgical  operations, 
problems  arise  at  eyery  turn,  requiring  for  their 
solution  not  only  an  intimate  acquaintance  with, 
but,  a  positiye  aayance  upon,  electrical  sdence,  as 
established  by  purely  theoretical  research  in  the 
laboratory,  in  general  engineering  the  mere 
practical  art  of  constmcting  a  machine  so^  dengaed 
and  proportioned  as  to  produce  mechanically  the 
desirod  effect,  would  suffice  no  longer.  Our  in- 
creased knowledge  of  the  nature  of  the  mutual  re- 
lations between  Uie  different  forms  of  energy  makes 
us  Bee  clearly  what  are  the  theoretical  limits  of 
effect ;  these,  although  beyond  our  absolute  reach, 
may  be  looked  upon  as  the  asymptotes  to  be 
approadied  indefinitely  by  the  hyperbolic  course  of 
practical  piogress,  of  which  we  snould  neyer  lose 
sight.  Cases  arise,  moreoyer,  where  the  introduc- 
tion of  new  materials  of  oonstruction,  or  the  call 
for  new  effects,  renders  former  rules  wholly 
insuffident.  In  all  these  cases  practical  knowledge 
has  to  go  hand  in  hand  with  adyanced  science  m 
order  to  accomplish  the  desired  end.  Far  be  it  from 
me  to  think  lightly  of  the  ardent  students  of  nature, 
who,  in  thdr  deyotion  to  research,  do  not  allow 
their  minds  to  trayel  into  the  regions  of  utilitarian- 
ism and  of  self-  interest.  These,  the  high  priests  of 
sdence,  command  our  utmost  admiration ;  but  it  is 
not  to  them  that  we  can  look  for  our  current  progress 
in  practical  science,  much  less  can  we  look  for  it  to 
the  **  rule  of  thumb  *'  practitioner,  who  is  guided 
by  what  comes  nearer  to  instinct  than  to  reason.  It 
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*  ^^*v«  »*  .v»J»^v»«*%-  -f  t;?  fvwm  p»rt of  * 
»»  ^^;y  ^>'»^  -^  *-^*  x^  y,\:<ro  acituc* — ander 
« .1  .  w  A  ^  ^  WtUkw  t^  X «  ur^Ton  wiU  find  it  both 
j»c  .%  .*V.  *.^  fJ^^MMftt  W  »t»t»  ml  )«Mt  once  a 
\^su  ^m.i  vvvmU^mh^  i^jU  thi«  tTM  ii  not  the 
;  v> »  ifc  ^t  v^»»  o>MM»ny  <^Y»  ^«A  •pnad*  both  its 
tw^  ^%>.'  W  %h<^*«  tu  Mi^  vt'i**  it  appean  detir- 
»^  »  >j^4t  AC  iS^.*  ihMtt^r  sr^thtMiu^  other  nations 
*^  ,>  4  W  «K  w  ful^*  r«|tfi«»ttt«d  than  has  hitherto 
N.N  14  U^  «^  .M,-  llfc*  ftutjt^t^  diicujMed  at  our iDoet- 
\.^<^  «w  ¥  Mi^M  «xot|>tiaa  of  g«tteral  interest,  but 
«rtftk\x  >>/  *^*'itt  hMran  mteruaUunal  oharaoter,  such 
i^k  ih*  t\»uuaatt«  coUcction  of  magaetio,  astro- 
V.  •rtik^«U  w«>t^rAli^pDa)«  and  geodeUoal  observa- 
t>.<.u,  Ui<»  (ornMUofi  of  a  univeisal  code  for  signal- 
Luc  »t  Mft,  aud  iot  dUlinguifihing  lighthouses,  and 
r',<>«u%Uy  the  vettlemeut  of  scientific nomencUtures 
aiui  unite  of  meASuremeat,  regarding  all  of  which 
an  inU*r»atu>uAlaooordii  a  matter  of  the  utmost 
uiAolioai  iuoportanoo. 

At  n«gardj  tUe  meoaureft  of  length  and  weight  it 
tn  ta  be  regrutted  that  this  country  &till  stands 
aloof  from  ibo  movement  initiated  in  Franee  to- 
ward* the  close  of  last  oeotnrj ;  but  oonaidering 
tiiat  in  soieatitlo  work  metrioal  measure  is  now  al- 
most univcrwUy  adopted,  ^d  that  its  use  has  been 
alroodjT  legalised  in  this  country,  X  venture  to  hope 
that  ita  oniversal  adoption  for  oommercial  purposes 
will  soon  follow  as  a  matter  of  oourae.  The 
praotioal  advantages  of  such  a  measure  to  the 
trade  of  this  oonntnr  wonld.  I  am  convinced,  be 
very  great,  for  EagUsh  goods,  such  as  machinery 
or  metal  rolled  to  current  sections,  are  now 
almost  excluded  from  the  continental  market,  owing 
to  tbo  unit  measure  employed  in  their  production. 
The  pdDOipal  impediment  to  the  adoption  of  the 
metre  ooaeuta  iatne  strange  anomaly  that  although 
it  is  legal  to  use  that  measure  in  commerce,  aid 
although  a  copy  of  the  standard  metre  ia  kept  in  the 
Staadaids'  Department  of  tl»  Board  of  Trade,  it 
Is  impossible  to  procure  legalised  rods  representing 
it,  aad  to  use  a  non-legalised  copy  of  a  standard  in 
commerce  is  deemed  fraudulent.  Would  it  not  be 
desirable  that  the  British  Association  should  en- 
deavour to  bringabout  the  use  in  this  county  of 
the  metre  and  IdlogTamme,  and,  as  a  preliminarj 
step,  netitioo  the  Qoverument  to  be  represented  on 
the  Intematiooai  Metrical  Gommistion,  whose 
adoMrable  establishment  at  Sevres  possesses,  iade- 
pendMitly  of  its  practical  work,  considerable 
scientific  interest,  as  a  well-found  laboratory  for 
developing  methods  of  precise  measurement  ? 

Slootrioal  Ueasuras. 


Ntst  inimp<»taiioe  to  aocoiata  meatores  of  length, 
weight,  and  time,  stand,  for  thepnrposes  of  modern 
science,  those  of  elaotrieity.  The  ramatkabfy  dear 
linea  separating  oosdootors  from  non-conductors  of 
eleotrieity,  and  magnetic  from  noo- magnetic  sub* 
staneee,  enable  us  to  maaaore  eleetrical  quantities 
and  effecto  with  almoat  mathematical  precision; 
and  although  the  ultimate  nature  of  this,  the 
voungest  soientifloaU j  investigated  form  of  eosigy, 
is  yet  wrapped  in  mystery,  Its  lavs  am  the  most 
dearly  eetabiisbcd,  and  ite  meaeniiBg  inftrsments 
(galvanometers,  aleotiometara,  and  magnetometers) 
are  amongst  the  meet  aoeorate  in  phyaacal  seieaea. 
Nor  oottld  any  branch  of  sdesoe  or  industry  oe 
named  in  whSdi  elaetrkal  fdienomena  do  not  oconr 
to  exereiee  their  d&wet  and  important  influence. 
If,  then,  electridty  stands  foremoat  amongst  Che 
exaet  sdenoea^  it  folUwa  that  its  miit  meaenres 
should  be  determined  with  the  utmoet  aoonraey. 
Yet,  20  years  ago,  very  little  advance  bad  been 
made  towards  tha  adoptieo  of  a  rational  svetem. 
Obm  had,  it  is  trae,  given  us  the  fixed  relations 
existing  between  deotromotive  foree,  reststanee, 
and  quantity  of  oorrent:  Joule  had  eeteblished  the 
dynamical  eooivalent  el  heat  and  eleotrieity ;  and 
Qaum  and  Weber  had  proposed  their  daborste  sys- 
tem of  absolute  magnetic  measurement.  Bp^t  these 
invaloabJe  refearcbes  appeared  only  as  isolated 
efTarta,  when,  in  1862,  the  Electric  Unit  Committee 
was  appointed  bv  the  British  Association,  at  the 
instance  of  Sir  William  Themaoo ;  and  it  is  to  the 
long-continued  activity  of  this  committee  that  the 
world  is  indebted  fot  a  oonsisteot  and  praotioal 
system  of  meafloremeat,  which,  after  beh^  modi- 


iisi  in  .detaiix  mcuisid  aaiTenal  sanction  last  year 
yr  ^be  ''If  iisriimaT  TtWtriftal  Congress  assembled 
kC  P^ns.    Jt  ttat  Ouagrees,  which  was  attended 
.ikiAtty  by  tbe  limTfiig  phyndsts  of  all  dviUsed 
7^  imcina*  the  attaaipt  was  snceessf ully  made  to 
"ivjii   ahcvl    a    muon     between    the    statical 
9T5t«m    ei   meaereiusnt    that    had    been    fol-. 
u««l  m   Germany  ami   some  other  countries, 
tod  tW  magnwHr.  or  dynamical,  ^tom  deve- 
« !k?Md  by  the  Brttiui  Association,  also,  between  the 
^vometrieal  measure  of  resistance,  the  (Werner) 
>iimrns  unii^  that  had  been  generally  adopted 
,  Abroad,  and  the  British  Association  unit  intended 
as  a  multiple  of  Weber's  absolute  unit,  though  not 
eatirdy  fulfilling  that  condition.    The  CJongress, 
while  adopting  the  absohite  system  of  the  British 
Associaticni,  referred  the  final  determination  of  the 
umt  measure  of  resistance   to   an  Intematiottal 
Committee,  to  be  appointed  by  the  representatives 
of  the  several  GK>vemments ;  they  dedded  to  re- 
tain the  mercury  standard  for  reproduction  and 
comparison,  by  which   means  tthe  advantages  of 
both  systems   are   happily  combined,   and  much 
valuable  labour  is  utilised  ;  only,  instead  of  ex- 
preesing  electrical  quantities  directly  in  absolute' 
measure,  the  Congress  has  embodied  a  confilstent 
system,  based  on  me  Ohm,  in  which  the  units  are 
of  a  vdue  convenient  for  practical  measurements. 
In  this,  which  we  must  nereaf ter  know  as  the 
''practical  system,"    as   distinguished   from  the 
**  absolute  system,"    the  unite  are  named  after 
leading  physicists,  the  Ohm,  Ampixe,  Yolt,  Cou- 
lomb, and  Farad. 

I  would  venture  to  suggest  that  two  further 
units  might,  with  advantage,  be  added  to  the 
system  decided  on  by  the  International  Congress 
at  Paris.  The  first  of  these  is  the  unit  of  mag- 
netic quantity  or  pole.  It  is  of  much  importance, 
and  few  will  regard  otherwise  than  with  satisfac- 
tion the  suggestion  of  Clausiusthat  the  unit  should 
be  called  a  *'  Weber,"  thus  retaining  a  name  most 
doeely  connected  with  electrical  measixrements, 
and  only  omitted  by  the  Congress  in  order  to  aroid 
the  risk  of  confusion  in  the  magnitude  of  the  unit 
current  with  which  his  name  had  been  formerly 
assodated. 

The  other  unit  I  diould  suggest  adding  to  the 
list  is  that  of  power.  The  power  conveyed  by  a 
current  of  an  Ampdre  through  the  difference  of 
potential  of  a  Volt  is  the  unit  consistent  with  the 
practical  svstem.  It  might  be  appropriately  called 
a  Watt,  in  honour  of  that  master-mind  in  mechani- 
cal sdence,  Jamee  Watt.  He  it  was  who  first  had 
a  dear  pbydcal  conception  of  power,  and  gave  a 
rational  method  of  measuring  it.  A  Watt,  then, 
expresses  the  rate  of  an  Ampere  multiplied  by  a 
Volt,  whilst  a  horse-power  is  746  Watts,  and  a 
Oheval  de  Yapenr  735. 

The  system  <rf  electro-magnetic  units  would 
then  be:— 

COS. 
Units. 

(1)  Weber,  the  unit  of  magnetic  quantity    =  10" 

(2)  Ohm.  „  „         resistance  -   l(P 

(3)  Tolt  „  „  deotromotive 

force         =   10* 

(4)  Ampdre         ,,  „         current     «  10~> 

(5)  Coulomb       „  „        quantity   a   10'^ 

(6)  Watt  „  „         power        =»   10^ 

(7)  Farad  „  „        oapadty     =   10"* 


The  word  energy  was  first  used  by  Yoxmg  in  a 
sdentiflc  sense,  and  represents  a  conception  of 
recent  date,  being  .the  outcome  of  the  labours  of 
Camot,  Mjiyer,  Joule,  Grove,  Clausius,  Clerk- 
Maxwell,  Thomson,  Stokes,  Helmholtz,  Macquom- 
Bankine,  and  other  labourers,  who  have  accom- 
plished for  the  sdence  regarding  the  forces  in 
uature  what  we  owe  to  Lavoisier,  Dalton,  Ber- 
zehus.  Liebig,  and  others,  as  regards  chemistry.  In 
this  short  word  energy  we  find  all  the  efforts  in 
nature,  including  dectridtv,  heat,  light,  chemical 
action,  and  dynamics,  equally  represented!,  forming, 
to  use  Dr.  TyadaU*B  apt  expression,  so  many 
"  modes  of  motion."  It  will  readily  be  ooncdved 
that  when  we  have  eatablished  a  fixed  numerical 
relation  between  these  different  modes  of  motion, 
we  know  beforehand  what  is  the  utmost  result  we 
can  posdbly  attain  in  converting  one  form  of 
energy  into  aootiier,  and  to  what  extent  our  ap- 
paratus for  effecting  tb»  convermon  falls  short  of 
realising  it.  The  diflerence  between  nltimate 
theoretical  efleot  and  thai  actually  obtained  is 
commonly  called  loss ;  bsit,  ooaddexing  that  energy 
is  indeetractible,  represents  xnally  secondary  effect 
whidi  we  obtain  without  detiring  it.  Thus 
friction  in  the  working  parts  of  a  machine  repre- 
sents a  lorn  of  mechanical  effect,  but  is  a  gain  of 
heat,  and  in  like  manner  the  loss  sustained  in 
transferring  electrical  energy  from  one  point  to 
another  is  accounted  for  by  heat  generated  in  the 
conductor.  It  sometimes  suits  our  purpose  to 
augment  Uie  transformation  of  electrical  into  heat 
energy  at  certain  points  of  the  circuit  when  the 
heat  rays  become  vuible,  and  we  have  the  incan- 
descenoe  electric  light.  In  effecting  a  complete 
■everaaoe  of  the  oonduetor  for  a  short  distance, 


after  the  current  has  been  established,  a  Tuy 
great  local  resistance  is  occasioned,  giving  riM  to 
the  electric  arc,  the  highest  development  of  best 
ever  attained.  Vibration  is  another  form  of  bit 
energy  in  mechanism  *  but  who  would  call  it  a  km 
if  it  proeeeded  from  the  violin  of  a  Joachim  or  i 
Norman-Nemda  ? 

The  Transmlaalon  of  Snergy. 

Electridty  is  the  form  <^  energy  best  suited  for 
transmitting  an  effect  from  one  pTaoe  to  anoCber; 
the  electric  current  passes  through  certaii  kd>- 
stancee— the  metals— with  a  velodty  limitsd  odj 
by  the  retarding  influence  caosed  by  electric  charge 
of  the  surrounding  didectric,  but  approaddss 
probably  under  favourable  conditions  ttiat  « 
radiant  hesit  and  light,  or  300,000  kilomelres  per 
second;  it  refuses,  however,  to  pam  throefk 
oxictieed  subetanoes,  glam,  guras,  or  tnrough  gssH 
except  when  in  a  highly  rarefied  condition.  It  is 
easy  therefore  to  confine  the  dectrio  cnrrent  withb 
bounds,  and  to  direct  it  through  narrow  dianndi  sf 
extraordinary  length.  The  conducting  wire  of 
an  Atlantic  cable  is  such  a  narrow  channel; 
it  consists  of  a  copper  wire,  or  strand  ol 
wires,  6mm.  in  diameter,  by  nearly  5,000  kib- 
metres  in  length,  confined  dectricallv  by  a  coa&g 
of  guttaperomi  about  4mm.  in  threfcacm.  Iks 
electricity  from  a  small  galvanic  battery  pas^ 
into  this  chaanel  prefers  the  long  jovmey  to 
Anienca  in  the  good  conductor,  ami  ba^  thme^ 
the  emth,  to  the  shorter  jonmev  across  the4mm.  a 
thickness  of  insulating  material.  By  an  uapcovd 
arrangement  the  alternating  correoitB  employed  to 
work  long  submarine  cables  do  not  actually  com- 
plete tbe  circuit,  but  are  merged  in' a  condenser  st 
the  recdving  station  after  having  produced  their 
extremely  shght  but  certain  effect  on  the  receiving 
instrument  So  perfect  is  the  channel  and  so  pre- 
cise the  action  of  both  the  transmitting  anan- 
ceiving  instrumente  employed,  that  twu  systeim  of 
deotric  signals  may  be  passed  simnltanesmly 
thsongh  the  same  eahlo  in  oppedte  direetiotts,  pm- 
dudng  independent  records  at  dther  end .  By  ths 
apj^icatioQ  of  this  duplex  mode  of  working  to  ths 
Direct  United  States  cable  under  the  superin- 
tendence of  Dr.  Mnirhead,  ite  transmitting  power 
was  increased  from  25  to  60  words  a  mioute,  being 
equivalent  to  about  12  currento  or  primary  impdsM 
per  second. 

Tbo  minute  enrrents  here  employed  are  toot  so- 
passed  as  regards  delicacy  and  freqoency  >y  thois 
revealed  to  us  by  that  marvd  of  the  preeent  day, 
the  telephone.  The  deotric  currento  osnsed  byt&e 
vibrations  of  a  diaphragm  acted  upon  by  the  hunm 
voice,  naturally  vary  in  frequency  and  inteoiity 
Moording  to  the;number  and  degrete  of  those  vibra- 
tions, and  eadi  motor  current  in  exciting  tbe 
dectro^masnet  forming  part  of  the  receiving  in- 
strument, deflecto  the  iron  diaphragm  oeonpyisg 
the  position  of  an  armature  to  a  greater  or  smalla 
extent  according  to  Ito  strengttt.  Savart  found  that 
tbe  fundamental  ia  spiiags  from  440  compMs 
vibrations  in  a  second ;  but  what  must  be  ^  frs- 
ineacy  and  modulations  of  tha  motor  current  sod 
of  magnetio  variations  neoemary  to  convey  to  the 
ear  through  the  medium  of  a  vibrating  armatar^ 
sueh  a  complex  of  human  voices  ana  of  mmicsl 
instrumente  as  constitutes  an  opera  performaaes. 
And  yet  such  performanoee  could  bedintinetly  hesrd 
and  even  enjoyed  as  an  artistic  treat  by  s^yiig 
to  the  ears  a  pair  of  the  double  tdepiioiiic  reeeiteo 
at  the  Palis  fUectrical  ExhibiCioa,  when  eoMeoted 
with  a  pair  of  transmitting  instrumeaate  in  fmt  ef 
the  iootlighte  of  the  Gkand  Opera.  In  oenneelioB 
with  the  tdephone,  and  with  ito  equally  remark- 
able adjunct  the  microphone,  the  namee  of  Bissi, 
Graham  Bdl,  Edison»  and  Hughes  will  ever  be 
remembered. 

Begarding  the  transmisdon  of  power   to  s 
distance  the  electrical  current  has  now  entered  As 
listo   in   competition   with   compressed  air,  the 
hydravdic  accumulator,  and  the  quiok  mDUBg 
rope  as  used  at  Schaflhausen  to  ntilise  tbe  pewcr 
of  the  Bhine  fall.  The  transfosrmation  of  deetriesi 
into  meehanical  energy  can  be  aocampltobed  vift 
no  further  low  than  is  due  to   sueh  ioddmbi 
causes  as  friction  and  the  heating  of  wires;  tbsN 
in  a  propedy  designed  dynamo-dectrio  maddne  do 
not  exceed  10  per  cent.,  as  shown  by  Dr.  John 
H<4ikin8on,  and,  judging  from  recent  experioettti 
of  my  own,  a  still  nearer  approach  to  nltinsts 
pezfeetion  is  attainable.     Adhering,  however,  to 
Dr.  Hopkinson's  determination,  for  salSety  sske, 
and assuodn^ dko smne percentage  inreeoMrtiaff 
the  oorrent  mto  mechanical  effect,  a  total  hm  d 
19  per  cent  resulta;  to  this  lorn  must  be  «ldd 
that  through  electrical  resistanee  in  the  cooneolisf 
line  wires,  which  depends  upon  thdr  length  sad 
conductivity,  and  that  due  to  heating ^inctiaD 
of  the  working  parts  of  the  machine.    lUnm 
these  as  being  equal  to  the  internal  losses  inocnta 
in  the  double  process  of  conversion,  theore  remsisf 
a  useful  effect  of  100  -  38  »  62  per  cent.,  tttsls- 
able  at  a  distance,  which  agteea  with  expetimeslsl 
results,  alth3ogh  in  actual  practice  it  would  .lOtbs 
safe  at  preseat  to  expect  more  than  50  per  csit  0* 
ultimate  useful  effect,  to  allow  lor  all       '  ^^' 
losses. 
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In  juing  oompreiaed  air  or  wat«r  for  the  trvis- 
miBBion  of  power  the  lose  cannot  be  taken  at  lese 
than  50  |]«r  cent.,  and  at  it  depende  upon  floid  re- 
•iitance  it  inoreases  with  dietance  more  rapidly 
than  in  the  case  of  eleotridty.  Taking  the  lose  of 
effect  in  aU  oaaes  as  60  per  cent.,  electric  tranimie- 
sion  preeents  the  adTantage  that  an  insulated  wire 
does  the  work  of  a  pipe  capable  of  withstanding 
high  internal  pressnie,  which  latter  must  be  more 
oostly  to  put  down  and  to  maintain.  A  second 
metsJlio  oondnotor  is  required,  however,  to  oem- 
plete  the  electrical  circoit,  as  the  eondooting  powsk 
of  the  earth  alone  is  found  unreliable  for  pesshiig 

aoantity  currents,  owing  to  the  effects  of  pohnisa- 
on ;  but  as  this  second  conductor  need  not  bein- 
■ulatedi  water  or  gas  pipes,  railway  metals  or 
fencing  wire,  may  be  called  into  requisitioofOT  the 
purpose.  The  small  space  oooupied  by  the  electro- 
motor, its  high  workins  speed,  and  the  absence  of 
waste  products,  render  it  speeially  available  forihe 
general  distribution  of  power  to  cranes  and  light 
machinery  of  every  deeonption.  A  loss  of  effect  of 
50  per  cent  doee  not  stand  in  the  way  of  sneh 
applications,  for  it  must  be  remembered  tint  a 

Sowerful  central  engine  of  best  construction  pro- 
ttces  motive  power  with  a  ooosumpticn  of  21b.  of 
ooal  per  horae-power  per  hour,  whereas  smaU  en* 
gines  distributed  over  a  district  would  consume  not 
less  than  51b. ;  we  thus  see  that  there  is  an  advan- 
tage in  favour  of  electrio  transmission  as  regards 
fuel,  independently  of  the  saving  of  labour  and 
other  collateral  benefits. 

To  agriculture,  electric  tvaasnuBBton  of  power 
seemi  well  adapted  for  effecting  the  various  opera- 
tions of  the  farm  and  fields  from  one  centre. 
Haviu^  worked  such  a  system  myself  in  combina- 
tion with  electric  lighting  and  horticulture  for 
upwards  of  two  yeara,  X  can  speak  with  confidence 
of  its  economy,  and  of  the  facility  with  which 
the  work  is  accomplished  in  charge  of  untraiiwd 
persons. 

As  regards  the  effect  of  tiie  electric  light  upon 
vegetation,  there  is  little  to  add  to  what  was  stated 
in  my  paper  read  before  section  A  last  year,  nod 
ordered  to  be  printed  with  the  report,  except  that 
in  experimenung  upon  wheat,  barley,  oats,  and 
other  cereals  sown  in  the  open  air,  there  a  marked 
difference  between  the  growth  of  the  plants 
infinenced  and  those  uninfluenced  bv  the  eieotiic 
light  This  was  not  very  apparent  till  towards  the 
end  of  February,  when,  with  the  first  appearance 
of  mild  weather,  the  plants,  under  the  influence  of 
an  electric  lamp  of  4,000  candle-power  placed 
about  five  metres  above  the  surface,  developed 
with  extreme  rapidity,  so  that  bv  the  end  of  Mav 
they  stood  about  4ft.  high,  with  the  ears  in  ftiU 
bloom,  when  those  not  under  its  influence  were 
under  2ft.  in  height,  and  showed  no  sign  of  the 
ear. 

In  the  electric  railway  first  constructed  by  Dr. 
Werner  Siemens,  at  Berlin,  in  1879,  electric  energy 
was  transmitted  to  the  moving  carriage  or  train  of 
carriages  throogh  the  two  rails  upon  which  it 
moved,  these  bemg  sufficiently  insulated  from  each 
other  by  being  placed  upon  well  creosoted  cross 
sleepers.  At  the  Paris  Electrical  Exhibition  the 
current  was  conveyed  through  two  separate  con- 
ductors makiag  sliding  or  rolling  contact  with  the 
carriage,  whereas  in  the  electric  railway  now  in 
course  of  construction  in  the  north  of  Ireland 
(which  when  completed  will  have  a  length  of 
twelve  miles)  a  separate  conductor  will  be  provided 
by  the  side  of  the  railway,  and  the  return  drouit 
completed  throuRh  the  rails  themselves,  which  in 
^at  case  need  not  be  insulated;  secondary 
batteries  will  be  used  to  store  the  surplus  ener^ 
created  in  running  downhill,  to  bo  restored  m 
asoending  steep  iiiolines,  and  for  passing  roadwajs 
where  the  separate  insulated  oonductor  is  not  prac- 
ticable. The  electrio  railway  possessee  gread  ad- 
vantages over  horse  or  steam-power  for  towns,  in 
tunnels,  and  in  all  cases  where  natural  sources  of 
eneray,  such  as  waterfalls,  are  available ;  but  it 
would  not  be  reasonable  to  suppKMe  that  it  will  in 
its  present  condition  compete  with  steam  propml- 
sion  upon  ordinary  railways. 

Electric  energy  may  also  be  employed  for  heating 

Surposes,  but  in  this  case  it  would  obviously  be 
npossible  for  it  to  compete  in  point  of  economy 
with  the  direct  combustion  of  fuel  for  the  attain- 
ment of  ordinary  degrees  of  heat.  Bunsen  and  St. 
Claire  De  Viile  have  taught  us.  however,  that 
combustion  becomes  extremely  sluggish  when  a 
temperature  of  1,800°  C.  has  been  reached,  and  for 
effects  at  temperatures  exceeding  that  limit  the 
electric  furnace  will  probably  find  advantageous 
applications.  Its  spedflc  advantage  consists  in  behig 
apparently  unlimited  in  the  degree  of  heat  attain- 
abfe.  thus  opening  out  a  new  field  of  investigation 
to  Uie  chemist  and  metaUurgist.  Tungsten  has 
been  melted  in  such  a  furnace,  and  8  pounds  of 
platinum  have  been  reduced  from  the  cold  to  the 
liquid  condition  in  20  minutes. 

BUotrio  lilffhtiaff. 

The  largest  and  molt  extensive  applicatfon  of 
electric  energy  at  the  present  time  is  to  li^tin^, 
but,  considering  how  much  has  of  late  been  said 
and  written  for  and  against  this  n«w  illuminant,  I 
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here  confine  myself  to  a  few 
remarks.  Joule  has  shown  that  if  an 
current  is  passed  through  a  conductor  the 
whole  of  the  energy  loat  by  the  current  is 
oonverted  into  heat;  or.  If  the  resistance  be 
localised,  into  radiant  energy  comprising  heat, 
light,  and  actinic  rays.  Neither  the  low  heat  lays 
nor  the  ultra-violet  of  highest  refrangibility  affect 
the  retina,  and  may  be  regarded  as  lost  energy, 
the  effective  rays  b«ng  those  between  the  red  and 
violet  of  tbe  spectrum,  which  in  their  combination 
produce  the  effect  of  white  light.  Begarding  the 
proportion  of  luminous  to  non-luminous  rays  pro- 
ceeoing  f  rom  an  eleotric  arc  or  incandescent  wire, 
we  have  a  most  valuable  investigation  by  Dr. 
Tyndall,  recorded  in  his  work  on  *'  Badiant  Heat'' 
VT,  Tyndall  shows  that  the  limiiinous  rays  from  a 
platinum  wire  heated  to  its  highert  point  of  in- 
oandeseenoe,  which  may  be  taisn  at  1,700^  C, 
formed  l-24th  part  of  the  total  radiant  enenry 
emitted,  and  l-lOth  part  in  the  case  of  an  are  light 
vrorked  by  a  battery  of  50  Grove's  elements.  In 
ordsr  to  apply  these  valuable  data  to  the  case  of 
eleotiio  lighting  by  means  of  dynamo-ourrents,  it 
is  necessary  in  the  first  plaoe  to  determine  what  is 
thepower  of  50  Gkove^  elements  of  the  siae  used 
by  Br.  l^dall,  expressed  in  the  practical  so^  of 
units  as  now  estaolished.  From  a  few  experi- 
ments lat^  undertaken  for  myself,  it  woald  appear 
that  50  such  oeOs  have  an  electro*motlve  force  of 
98*6  volts,  and  an  internal  resistance  of  13*5  ohms, 
giving  a  current  of  7*3  ampdres  when  the  cells  are 
short-clreuited.  Thereaistanceofaregulatorsudi  as 
Dr.  Tyndall  used  in  his  experiments  may  be  taken 
at  10  ohms,  ttie  current  produced  in  the  arc  would 
be  4  amp^es  (allowing  one  ohm  for  the  leads), 
and  the  power  consumed  160  watts:  the  light 
^wer  of  such  an  arc  would  be  about  160  oandbs, 
and,  comparing  this  with  an  arc  of  8^08  candles 
produced  by  1,162  watts,  we  find  that  7'3  times  the 
electric  energy  produce  22  times  the  amount  of 
liffht  measured  horixontally.  If,  therefore,  in  Dr. 
l^ndairs  arc  1-lOth  of  the  radiant  energy  emitted 
.was  visible  as  light,  it  follows  that  in  a  powerful 
arc  of  3,300  candles,  fully  )  are  luminous  rays.  In 
the  ease  of  the  incandescence  light  (say  a  Swan 
light  of  20  candle  power)  we  find  in  practice  that 
9  times  as  much  power  has  to  be  expended  as  in  the 
case  of  the  arc  light;  henoe,  1-27  part  of  the 
power  is  siven  out  as  luminous  rays,  as  against 
l-24th  in  Dr.  Tyndall's  incandescent  ]>latinum~a 
result  sufficiently  approximate,  consideringthe  wide 
difference  of  conditions  under  which  the  two  are 
compared. 

These  results  are  not  only  of  obvious  praotieal 
value,  but  they  seem  to  establish  a  fixed  relation 
between  current,  temperature,  and  light  pro- 
duced, which  may  serve  as  a  means  to 
determine  temperetures  exceeding  the  melt- 
ing point  of  platinum  with  greater  accoracy 
than  has  hitherto  been  posbible  by  actinimetric 
methods  in  which  the  thickness  of  the  luminous 
atmosphere  must  necessarily  exercise  a  disturbing 
iDflueuce.  It  is  probably  owing  to  Ihis  oircnm'« 
stance  that  the  temperature  of  the  electrio 
arc  as  well  as  that  of  the  solar  photo- 
sphere has  'frequently  been  greatiy  over-estimated. 

The  priiieipal  argument  in  favour  of  ^e  electric 
light  is  furnished  by  its  immunity  from  produots  of 
combustion,  whioh  not  only  heat  the  lighted  apart- 
ments, but  substitute  carbonic  add  and  deleterious 
sulphur  compounds  for  the  oxygen  upon  whid^ 
reeplration  depends ;  the  electric  ught  is  white  in- 
stead of  yellow,  and  thus  enables  us  to  see  pictures, 
furniture,  and  fiowers  as  by  daylight ;  it  supports 
growing  plants  instead  of  poisoning  thens,  and<by 
its  means  we  oan  carry  on  photography  and  many 
otber  industries  at  night  as  well  as  during  the 
day.  The  objection  fsequentiy  urgnd  against  the 
eleotric  light,  that  it  depends  upon  tiie  eontinuous 
motion  of  steam  or  gas-engines,  which  are  liable 
to  accidental  stoppage,  has  been  removed  by  the 
introdnetton  into  praotieal  use  of  the  secondary 
battery ;  this,  although  not  smbodying  a  new  con- 
ception, has  lately  been  greatly  improved  in  power 
and  constancy  by  Plants,  Faure,  Yolekmar,  Ssllon, 
and  others,  and  promises  to  aecompHsh  for  elec- 
tiicity  what  the  gas-holder  has  done  for  the  supply 
of  gas  end  the  aceumulator  for  hydraulio  trans- 
mission of  power. 

It  can  BO  longer  be  a  matter  of  reasonable  doubt, 
therefore,  that  electrio  lighting  will  tiAe  its  place 
as  a  public  illuminant,  and  that  even  though  its 
cost  should  be  found  greater  than  tiiat  of  gas,  it 
will  be  preferred  for  the  lighting  of  drawing- 
rooms  and  dining-roome,  theatree,  and  concert- 
rooms,  museums,  churches,  warehouses,  show- 
rooms, printing  establishments  and  factories,  and 
also  tne  cabins  and  engine-rooms  of  passenger 
steamers.  In  the  cheaper  and  more  powerful  form 
of  the  arc  light,  it  has  proved  itMlf  sufrarior  to  any 
other  illuminant  for  spreading  artificial  daylight 
over  the  large  areas  of  hsrboun^  railway  stations, 
and  the  rites  of  public  works.  When  placed  within 
a  holophote  the  electrio  kmp  has  abready  become  a 
powerful  auxiliary  in  effeotmg  military  operations 
both  by  sea  and  had. 

The  ^ectrio  Ught  may  be  worted  by  natural 


sources  of  power  sudi  as  waterfalls,  the  tidal  wave, 
or  the  wind,  and  it  is  conceivable  tiiat  these  may 
be  utilised  at  considerable  distances  by  means  sic 
metallic  conduetors.  Some  five  years  ago  I  called 
attention  to  tiie  vastoess  of  those  souroee  of  energy, 
and  tito  facility  offered  by  electrical  oonduotion  m 
rendering  them  available  for  lighting  and  power- 
supply,  while  Sir  William  Thomson  made  this 
Important  mattsr  the  subjeet  of  his  admirable 
address  to  Section  A  last  year  at  York,  and  dealt 
with  it  in  an  exhaustive  m—nsr.  The  advantages 
of  the  electric  Ught  and  of  the  distribution  ef 
power  by  dectridty  have  lately  been  reeogaised  by 
the  British  (Government,  who  nave  just  passed  a 
BiU  through  Parliament  to  fadUtate  the  establish- 
ment of  electrical  conductors  in  towns,  subject  to 
certain  regulating  dauses'to  nrotect  the  interests 
of  the  puDlio  ana  of  local  authorities.  Assuming 
the  cost  of  electric  fight  to  be  praotioally  tiiesaase 
as  gas,  the  preference  for  one  or  other  vriU  in  eaeh 
appUcation  be  decided  npon  grounds  of  relative 
convenience,  but  I  venture  to  think  that  gas- 
lighting  will  hold  its  own  as  the  poor  nan's 
fnend. 

Itepiorementa  in  the  TTbb  of  •••. 

Glas  is  an  institution  of  the  utmost  value  to  the 
artisan  ;  it  requires  hardly  any  attention,  is  sup- 
plied upon  regulated  terms,  and  gives  wifii  what  . 
should  be  a  dieerful  light  a  genial  warmth,  whioh 
often  saves  tlie  lighting  of  a  fire.  The  time  is  more- 
over not  far  distant,  I  venture  to  think,  when  both 
rich  and  poor  wiU  largely  resort  to  gas  as  the  most 
convenient,  the  cleanest,  and  the  cheapest  of  heat- 
ing agents,  and  when  raw  oosl  wiU  be  seen  only  at 
the  eoiUery  or  the  gasworics.    In  aU  cases  whti 


the  town  to  be  suppled  is  within  say  30  miles  of 
the  oolUery,  the  gasworks  may  with  advantage  be 
planted  at  the  month,  or  sttU  better  at  the  bottom 
of  tbe  pit,  whereby  aU  haulage  of  fuel  would  be 
avoided,  and  the  gas,  in  its  ascent  from  the  bottom 
of  the  colliery,  would  acquire  an  onward  ^essure 
sufficient  probably  to  impd  it  to  its  destination. 
The  poBSibiUty  of  tranraorting  oombnstiMe  gas 
through  pipes  for  such  a  distance  has  been  proved 
at  Pittsburg,  where  natural  gas  from  the  oil  dis- 
trict is  used  in  large  quantities. 

The  quasi-monopoly  so  long  enjoyed  by  gas  com- 
panies has  had  the  inevltaue  effect  of  checking 
progress.  The  gas  being  supplied  by  meter,  it  has 
been  seemingly  to  the  advai^age  of  the  companiea 
to  give  merely  the  preecribed  illuminating  power, 
and  to  discourage  the  inveation  of  economieal 
bumeiB,  in  order  that  the  consumption  might  reach 
a  maximum.  Hie  application  of  gas  for  heating 
purposes  has  not  been  enoouraged,  and  is  stiUmade 
difficult  in  consequence  of  the  objectionablepraetice 
of  reducing  the  pressure  In  the  mains  durins  day- 
time  to  the  lowest  possible  point  consistent  with 
prevention  of  atmospheric  indraught.  The  Intro* 
duction  of  the  electrio  Ught  has  convinced  gas 
managen  and  directors  that  such  a  poUoy  is  no 
longer  tenable,  but  must  give  way  to  one  of 
technical  progress :  new  processes  for  cheapening 
the  production  and  increasing  the  purity  and  iUu- 
minating  power  of  gas  are  being  fuUy  discussed 
before  the  Gas  Institute;  and  improved  burners, 
rivalling  the  eleottic  light  in  briUianey,  greet  our 
eyes  as  we  pass  along  our  prindpU  thoroughfares. 

Previous  to  the  year  1860'-tbat  is  to  say,  before 
Mr.  W.  H.  Perldn  bad  invented  his  practical  pro- 
cess, based  chiefly  upon  the  tbeoretioal  investiga- 
tions of  Hoffman,  regarding  the  coal-tar  bases  and 
the  chemical  constitntioii  m  indigo-^tha  value  of 
ooal-tar  in  London  waa  seaieely  a  halfpenny  a 
gaUon,  and  in  country  plaoee  ywmakeie  were  glad 
to  give  it  away.  Up  to  thattime  the  ooal-tar  in- 
dustry had  consisted  chiefly  in  separating  the  tar 
by  distillation  into  naphtha,  caeoaote,  oils,  and 
pitdi.  A  few  distiUess,  however,  made  smaU 
quantities  of  benxsne,  which  iiad  been  first  shown 
—by  Mansfield,  in  1849— to  exist  in  ooal-tar 
naphtha  mined  with  toluene,  eumene.  See.  The 
discovery,  in  1856,  of  the  mauve  or  aniline  purple 
gave  a  great  impetus  to  the  coal*tar  tcade»  inas- 
much as  it  necessitated  the  ssparatioa  of  large 
quantities  of  benzene,  or  a  mixture  of  benaene  and 
toluene,  from  the  naphtha.  The  Uade  was  farther 
increased  by  the  discovery  of  the  magenta  or 
rosaniline  dye,  which  required  the  same  products 
for  its  preparation.  In  the  mean  time,  cachoUe  acid 
waa  graduaUy  introduced  into  oemmeree,  ohiefiy  as 
a  disinfectant,  but  also  for  tka  prodnstion  of 
ccdouriag  matter. 

The  eelour  industry  ntOiasa  even  now  pcaotioaUy 
all  the  benxene,  a  large  propartion  of  tne  s jlvent 
naphtha,  all  tbe  anthraeene,  and  a  portion  of  the 
naphthaline  reaoltiag  from  the  distillation  of  ooal- 
tar:  and  tbe  viakieof  the  oolousmg  matter  thus 
uTodueed  is  estimated  by  Mr.  Perkin  at  £3,3^000. 
The  demand  for  mniaonia  may  be  taken  as  un- 
limited, on  aooaont  of  its  hij^  agiioultural  value 
as  a  manure ;  and,  oonsidenng  the  faUing  supply 
of  guano  aad  the  grosring  neoessity  for  stimulat- 
ing the  fertility  of  our  sail,  aninereaeed  production 
of  ammonia  may  be  legardedas  a  matter  of  national 
importance,  for  the  supply  of  whioh  we  have  to 
look  almost  exdusively  to  our  gaaworks.  The 
preaont   prodnotion  of  1,000,000   tons   of  Uquo' 
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tenaoloua  aud  dIaagreeabU  by  the  preJeoi^?72^    E2?"J!  '^■■*?^  «>oweTer,  by  oonriderationa  of 


conceive  how  rach  a. 

either  with  another  i 

The  spaoea  befcweea  Ihe 
becaoflo  they  focm  oz 
ballaat,  bat  powerfal 
added  to  meet  eoM^genoam. 
If  to  the  impnnnanientt 
be  added  an  cB^iM  cd  lia£ 

sent  8team>engiBe 

only  half  the  | 

addition  of  30  ^ 

of  an  Atlantic  fscpefior 

called  a  steaoM 

favour  of  tnth 

the  nse  of  rril         

this  and  nfigbboiaag 


globules  ol  fog  are    renJerea  wutieaiartT 
tenaolouaauddlaagriSabU  by  the  ptJSSe^ttZ 

raw  fuel,  whioh  might  be  tora«4  to  mooh  better 
^roouutiit  the  dye.  works.  The  h artful  inflnen^ 
ijf  imike  unou  puhUc  health,  the  great  personal 

pent©  it  iudUectly  causes  through  the  deatrootion 
olour mominienU. pictures. fomiture.  andapparel, 
jre  uow  being  reoogiiised»  m  is  evinced  bythe 
Bttcoess  of  reeent  Smoke  AUtmntnt  Eihibftioos. 
ihe  mott  efleotnal  remedy  would  reault  from  a 
general  reoognition  of  the  fact  that  wherever  smoke 
w  produced,  fuel  is  being  consumed  watefuUy.  and 
Uat  all  our  calurifio  effects,  from  the  largest  down 
to  the  domeeUo  fire,  can  be  realised  as  completely 
Mid  more  eoonomioaUy,  without  aUowing  any  of 
Ue  fuel  emplojed  to  reach  the  atmosphere  unburn  t. 
Thw  moat  diaurable  result  m^y  bo  f ifeoted  by  the 


ptessve  is  lleiited,  however,  by  co^derations  of 
^^  ^  oonrenieiice  of  construction,  and  the 
120^  «J21^  temiNttatnre  rarely  exceed. 
ir^.r'  ^^^^rt  ™*  engmes  constructed  by  Mr. 
Perklns^ln  which  a  range  of  IQ(P  C,  or  an  eiwui- 
rtve  action  ooflBmendng  at  14  atmoepheres.^hiU 
oeen  adopted  with  considerable  promise  of  suocesa 

S?  *ff^.  ?^  ■"  •'>'•  report  on  this  eogine  b^ 
Sir  Frederick  BnunwelL 

Befmmaoy  years  have  elapsed  we  shaU  find  in 
our  faotoriee  and  on  board  our  ships  eoginee  with 
a  fuel  consumption  not  exceeding  lib.  of  coal  per 
effective  horse-power  per  hour,  in  which  the  gas 
produoer  takes  the  plaoe  of  the  somewhat  complex 
and  dangerous  steam-boiler.  The  advent  of  such 
an  engine  and  of  the  dynamo-machine  must  mark 
a  new  era  of  material  progress  at  least  equal  to 
that  produced  by  the  introduction  of  steam  power 


B^oTi^  fc^iTkl-Mir*  "^  •"'"••»<*"  ujr  "IB    in  th«  early  put  of  onr  oanturr.    Lat  <»  ooiuidw 
K?dSSlSfeJ=«'c5:ShnS^khUi„«,«.„„...    »I2.»  5^J?»!'J-P<"f°t  int«~tof  thi. 


cheegeel  form  of  gas  is  that  obtained  through 
tire  ttliUatioo  of  fuel  in  such  gas  producers 


m  are  now  hmely  used  in  working  the  fumaoea  of 
gUas«  WQB,  aad  steel  works;  but  gas  of  this deeorip- 
Ciusi  wonld  not  be  available  fur  the  aopply  of  towns 
•wing  to  ite  h«lk,  about  tero-thirda  of  its  volume 
haUgnatrnfea,  The  nae  of  water-gas,  resulting 
trjm  the  >ieftTi|xwi  toon  of  steem  in  peering  through 

beensQ 


Aooordine  to  returns  kindly  furnished  mebj  the 
Board  of  lYade  and  **  Lloyda*  Begieter  of  Ship, 
ping.'*  the  total  value  of  the  mexthant  shi  ' 
of  the  United  Kingdom  may  be 
£126.000,000,  of  which  £90,000,000  ie|asetat 
steamers  having  a  net  tonnage  of  3,4^03  988  teas; 
and  £36,000.000  sailiag  vessels,  of  3,6S>,uO$  torn 

-,  -^  — „ — ,    ^-  , — The    safety  of    this  vast  amoot'  of 

ixxr*j«s  gaa  earpooe  oxidew   the  introduction  of  i  eairying  aboot  ftve-eevenths  oi  mmr  to.*  — , 

W3^^  iast>  dwviisg^howee  conki  not  b«  «Jiect«d  |  and  exports,  or  £oOO,OoO,uOO  o< goods  intheymr. 
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^  ^>>ain^  wnmdiiif?,  gifing  a  depth  of  960 
^  7^  J>  XMOTer  the  oahle  a  nomber  of  •oundiogs  fai  the 
^  r^kpposed  neiahbonrikood  of  the  hroktn  cod  were 
.  '^Jceo,  the  960  fathom  contour  line  was  ^entnoed 
J-  '-te^pon  a  ehart,  and  the  Teesei  thereupon  trailed  iti 
~  ^^^Apnal  two  milei  to  the  eaitward  of  this  line, 
_     «t  «heii  it  soon  engaged  the  cable  20  miles  awsy  from 

■^nir^ie  point  whefe  dead  reefconing  had  placed  the 

'  -"^  %•  iptnred  end* 

-  '-^m        ICodem  Snglneering  Bnterprlaea. 

-  '^    Xhe  grea^  snecess,  both  technieally  and  comtjer- 
**'^  i&Uy,  of  the  Suez  C&nal,  has  stimulated  M.  de 

^*-  *^^es8eps  to  nadertake  a  BimDar  work  of  even  more 
'  '^^  z  igantic  proportioD0»  namelj,  the  piercing  of  the 

-  -"  •n:  sthmas  of  Panama  by  a  ship  canal,  40  miles  long, 
'  '*■    .  .0  yards  wide  on  the  surface,  and  20  yards  at  the 

'fK,  tfottom,  upon  a  dead  leyel  from  sea  to  sea.    The 

-  '^Jd;£>8timated   cost  of   this  work  is  £20,000,000,  and 

^«e.aore  than  this  sum  baring  beea  subscribed,  it 

- :  3  .••'Ppears  unlikely  that  politicia  or  climatic  diffioultif  s 

«.  ::i£^;^ill  stop  M.  de  Lessens  in  its  speedy  accomplish- 

>■    waK^Qi^^-     Through  it,  China,  Japan,  and  the  whole 

^  *.    if  the  Pacific  Ocean  will  be  brought  to  half  their 

.^;^~jreseut  distance^  as  measured  by  the  length  of 

.  ^  ^  royage,  and  an  impulse  to  navigation  and  to  pro - 

.r^'^^resB  will  thus  be  giren  which  it  will  be  difficult 

.  *"^,  CO  over-estimate.    Side  by  side  with  this  gigantic 

^;^ .' work,  Ciptain  Eads,  the  successful  improver  of 

][r.J  ~  the  Mlssibsippi   naviffation,   intends  to  erect  his 

.   .  ^.  ihip. railway  to  take  the  largest  vessels,  fully  laden 

\  '., ,  and  equipped,  from  sea  to  sea,  over  a  gigantic 

'  ^'  railway    across  the  Isthmus  of  Tehnan tepee,  a 

""*  "^ '  distance  of  95  'miles.    Mr.  Bamaby,  the  cMm  con- 

littxstmctor  of  the  navy,  and  Mr.  John  Fowler,  have 

,._, .   expressed  a    favourable    opinion  regarding  this 

'^ '  .'.  enterprise,  and  it  is  to  be  hoped  that  both  the  canal 

*^'',  and  the  ship -railway  will  be  accomplished,  as  it 

T*"  may  be  Sifely  anticipated  that  the  traffic  will  be 

^--        amply  sufficient  to   support    both   these   under - 

"*'^*      takings. 

I  j:  -t  -     "Whether  or  not  M.  de  Lesseps  will  be  successful 

"^'-*  also  in  carrying  into  effect  the  third  icreat  cnter> 

*^  <^     prise  with  which  his  name  has  been  eminently 

-'•  •  *-  connected,  the    flooding   of   the  Tunis- Algerian 

'  ^  -       Ghotts,  thereby  re-establishing  the  Lake  Tritonis 

u  "-^     of  the  ancients,  with  its  verdure- clad  thores,  is  a 

-^  1'  -  question  which  could  only  be  decided  upon  the 

evidence  of   accurate  surveys ;  but  the  beneficial 

-    -  '  influence  of   a  large  sheet  of  water   within  the 

>  .T  .  African  desert  could  hardly  be  matter  of  doubt. 

:   "'  '       It  is  with  a  feeling  not  unmixed  with  regret  that 

}r.    ^  I  bave  to  record  the  completion  of  a  new  Eddy  stone 

■iT  c-      lighthouse  in  substitution  for  the  ch^-d'etuvr^  of 

.*■  '  engineering  erected  by  John  Smeaton  more  than 

'  ->    ~      100  years  ago.    The  condemnation  of  that  struc- 

-r     *    ture  was  not,  however,  the  consequence  of  any 

'  u  '     fault  of  construction,  but  was  caused  by  inroads 

:  ^  -   '  of  the  sea  upon  the  rock  supporting  it.    fhe  new 

r       li|(hthouse,  designed  and  executed  by  Mr.  (now 

Sir  James  Douglass),  en^eer  of  Trinity  House, 

,•  ^       has  been  erected  in  the  incredibly  short  time  of 

less  than  two  vears,  and  bids  fair  to  be  worthy  of 

its  famed  predecessor.  Its  height  above  high  water 

^  ..        is  130ft.,  as  compared  with  72ft.,  the  heisht  of 

Telford's  structure,  which  gives  its  powerful  light 

-    a   considerably   'increased    range.      The   system 

originally  suggested  by  Sir  William  Thomson  some 

Tears  ago,  of  dirtiagnishing  one  light  from  another 

by  flashes  following  at  varied  intervals,  has  been 

[  ^        adopted  by  the  Elder  Brethren  in  this  as  in  other 

'  \   -    recent  lights  in  the  modified  form  introduced  by 

Dr.  John  Hopkinson,  in   which  the  principle  is 

applied  to  revolving  lights,  so  as  to  obtain  a  greater 

^*'     .      amount  of  light  in  the  flash. 

*  The  geological  difficulties  which  for  some  time 

threathened  the  aceompliehment  of  the  St.  Gothard 

*"  Tunnel   have   been   happily   overcome,  and  this 

'"        second  and  most  importast  sub-Alpine  thoroufl[h- 

*^ ,        fare  now  connects  the  Italian  railway  system  with 

that  of  Switzerland  and  the  South  of  Gtaraany, 

E-  whereby  Genoa  will  be  constituted  the  shipping 

port  for  those  parts. 
^  Whether  we  shall  be  able  to  connect  the  English 

E*  '  with  the  French  railway  system  by  means  of  a 
r  -'  tunnel  below  the  English  Channel  is  a  question 
«  that  appears   dependent   at  this  moment  rather 

I  '  upon  military  and   political  than  technical  and 

p  financial  considerations.     The  occurrence   of   a 

m  stratum  of  impervious  grey  chalk,  at  a  convenient 

V  "  depth  below  the  bed  of  the  Channel,  minimises 
1.  the  engineering  difficulties  in  the  way,  and  must 

»  influence  the    financial  question  involved.     The 

^  protest  lately  raised  against  its  accomplishment 

h  can  hardly  be  looxed  upon  as  a  public  verdict,  but 

seems  to  be  result  of  a  natural  desire  to  pause 

These 
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pending  the  institution  of  careful  inquiries, 
loquines  have  been  made  by  a  Boyal  scientific 
commission,  and  will  be  referred  for  further  con- 
sideration t^  a  mixed  Parliamentary  Committee, 
upon  whose  report  it  must  depend  whether  the 
natural  gpint  of  commercial  enterprise  has  to 
yield  iu  thi^  instance  to  political  and  military  oon- 
sideiationB.  Whether  the  Channel  Tunnel  is  con- 
structed or  not,  the  plan  proposed  some  years  ago 
bvMr.  JoUn  Fowler  ot^onnecting  England  and 
rrance  by  means  of  a  ferry  boat  capable  of  taking 
railway  trains  would  be  a  desideratum  justified  by 


the  ever-increasing'  interoommnnioation  between 
this  and  Continental  oountrisB. 

The  public  inconvenience  arising  through  tbe 
obstruction  to  traffic  by  a  sheet  of  water  is  well 
illustrated  by  the  ciroumstanoe  that  both  the 
estuaries  of  tbe  Severn  and  of  the  Mersey  are  being 
undermined  in  order  to  connect  the  railway  systems 
on  the  two  sides,  and  that  the  Frith  of  Forth  is 
about  to  be  spanned  by  a  bridge  exeecding  in 
mrandeur  anythmg  as  yet  atteawted  by  the  engineer. 
The  roadway  of  UiSs  bridge  wUl  stand  160ft  abovn 
high-water  marie,  and  its  two  principal  spans  will 
measure  a  third  of  a  statute  mile  each.  Messrs. 
Fowler  and  Baker,  the  engineers  to  whom  this  great 
work  has  been  entrusted,  could  hardly  have  aocom- 
nlidied  their  task  without  having  recourse  to  steel 
for  their  material  of  construction,  nor  need  the 
steel  used  be  of  the  extra  mild  qnaUl^  partionlarly 
applicable  for  naval  stmctnres  to  wnhistand  colli- 
sion, for,  when  such  extreme  toughness  is  not 
required,  steel  of  very  homogeneous  quality  can  be 
produced,  bearing  a  tensile  strain  double  that  of 
iron. 

Improvements  of  Bxploalyea. 

When  the  British  Association  met  at  Southamp- 
ton on  a  former  oocasioo,  Schenbein  announced  to 
the  world  his  discovery  of  gun-cotton.  This  dis- 
covery has  led  the  way  to  many  valuable  researches 
on  explosives  generally,  in  which  Mr.  Abel  has 
taken  a  leading  part.  Eeceot  investigations  by 
him,  in  connection  with  Captain  Noble,  upon  the 
explosive  action  of  gun-cotton  and  gimpowder  con- 
fined in  a  strong  chamber,  which  have  not  yet  been 
published,  deserve  particular  attention.  They  show 
that  while  by  the  method  of  investigation  pursued 
about  twenty  years  ago  by  Kart^ye  (of  exploding 
gunpowder  in  very  small  charges  in  shells  confined 
within  a  large  shell  partially  exhausted  of  air),  the 
composition  of  the  ffaseous  products  was  found  to 
be  complicated  and  liable  to  variation,  the  chemical 
metamorphosis  which  gun-cotton  sustains,  when 
exploded  under  conditions  such  as  obtain  in  its 
practical  application,  is  simple  and  very  uniform. 
Among  otner  interesting  points  noticed  iu  this 
direction  was  the  fact  th£k,  as  in  the  case  of  gun- 
powder, the  proportion  of  carbonic  acid  increases, 
while  that  of  carbonic  oxide  diminishes  with  the 
density  of  the  charge. 

Messrs.  Noble  and  Abel  are  also  continuing  their 
researches  upon  fired  gunpowder,  being  at  present 
occupied  with  an  inquiry  into  the  iufiuence  exerted 
upon  the  chemical  metimorphosis  and  ballistic 
effects  of  fired  gunpowder  by  variation  in  its  com- 
position, their  attention  being  directed  especially  to 
the  discovery  of  the  cause  of  the  more  or  less  eon- 
siderable  erosion  of  the  interior  surface  of  guns 
produced  by  the  exploding  charge— an  effect  wmch, 
notwitbstandioe  the  application  of  devices  in  the 
building  up  of  Uie  charge  specially  directed  to  the 
preservation  of  the  gun's  bore,  have  become  so 
serious  that,  with  the  enormous  charges  now  used 
in  our  heavy  guns,  the  erosive  action  on  the  surface 
of  the  bore  produced  by  a  single  round  is  distinctly 
perceptible.  As  there  appeared  to  be  primd  facte 
reasons  why  the  erosive  action  of  powder  upon  the 
surface  of  the  bore  at  the  high  temperatures  deve- 
loped should  be,  at  any  rate,  in  part  due  to  its  one 
component,  sulphur,  Noble  ana  Abel  have  made 
comparative  experiments  with  powders  of  usual 
composition,  and  with  others  in  which  the  pro- 
portion of  sulphur  was  considerably  increased,  the 
extent  of  erosive  action  of  the  products  escaping 
from  the  explosion  vessel  under  high  tension  being 
ctfcf uUy  determined.  With  small  charges,  a  par- 
ticular powder  contsuning  no  sulphur  was  found 
to  exert  very  little  erosive  aetion  as  compared  with 
ordinary  cannon  powder ;  but  another  powder, 
oontainmg  the  maximum  propertion  of  sulphur 
tried  (16  per  cent.),  was  found  equal  to  it 
under  these  conditions,  and  exerted  very  decid 
edly  less  erosive  action  than  it,  when  larger 
charges  were  reached.  Other  important  con- 
tributions to  our  knowledge  of  the  action  of  fired 
gunpowder  in  guns,  as  well  as  decided  improve- 
ments in  the  gunpowder  manufactured  for  the 
very  heavy  ordnance  of  the  present  day,  may  be 
expected  to  result  from  a  continuance  of  these  in- 
vestigations. Professor  Carl  Himly,  of  Kiel,  hav- 
ing Men  engaged  upon  investigaticns  of  a  similar 
nature,  has  lately  proposed  a  gunpowder  in  which 
hydrocarbons  precipitated  from  solution  in  naphtha 
take  the  place  of  the  charcoal  and  sulphur  of 
erdinary  powder.  This  powder  has  amongst  others 
the  petmllar  property  of  completely  resisting  the 
action  of  water,  se  that  the  old  caution,  **Keep 
your  powder  dry,"  may  hereafter  be  unecessary. 

The  extraordmary  difference  of  condition,  before 
and  after  its  ignition,  of  such  matter  as  constitutes 
an  explosive  agent  leads  us  up  to  a  consideratioQ 
of  the  aggregate  state  of  matter  under  other 
drcumstaaces.  As  early  as  1776  Alexander  Volta 
observed  that  the  volume  of  glass  was  changed 
under  the  infiuence  of  electrification,  by  what  he 
termed  electrical  pressure.  Dr.  Kerr,  OiMf  and 
others  have  followed  up  the  same  inquiry,  which 
is  at  present  continued  cbiefiy  by  Dr.  George 
Quincke,  of  Heidelberg,  who  finds  that  tempera- 
ture^  as  well  as  chemical  constitution  of  the 


dlMectric  under  examination,  exercises  a  determin- 
ing influence  upon  the  amoimt  and  character  of  the 
change  of  volume  effected  by  electrification;  that 
thechange  of  volume  may  under  certain  drcum- 
stances  be  effected  instantaneously  as  in  flint  glass, 
or  only  slowly  as  in  crown  glass,  and  that  tbe  elastic 
limit  of  both  is  diminished  by  electrification,  where- 
as in  the  case  of  mica  and  of  guttapercha  an  in- 
crease of  elasticity  takes  place. 

Phenomena  of  Electrical  Dlaoharga. 

Still  greater  strides  are  being  made  at  the  pre- 
sent time  towards  a  clearer  perception  of  the  con- 
dition of  matter  when  piutioles  are  left  some 
liberty  to  obey  individually  the  forces  brought  to 
bear  upon  them.  By  the  discharge  of  hish  tenrion 
electricij^  through  tubes  containing  highly  rarefied 
gases  (GhsisBler's  tubes),  phenomena  of  discharge 
were  produced  which  were  at  once  most  striking 
and  sogMtive.  The  Sprengel  pump  afforded  a 
means  of  pushing  the  exhaustion  to  limits  which 
had  formerly  been  scarcely  reached  by  the  imagi- 
nation. At  each  step,  the  condition  of  attenuated 
matter  revealed  varying  properties  when  acted 
upon  by  electrical  disohuge  and  magnetic  force. 
The  raoiometer  of  Crookes  imported  a  new  feature 
into  these  inquiries,  which  at  the  present  time 
occupy  the  attention  of  leading  phyaidsts  in  all 
countries. 

The  means  usually  employed  to  produce  electrical 
disdiarge  in  vacuum  tuoes  was  Buhmkorff*s  coil ; 
but  Mr.  (Hisiot  first  succeeded  In  obtaining  the 
phenomena  by  means  of  a  salvanic  battery  of 
3,000  Leclanch^  cells.  Dr.  De  La  Rue.  Sn  conjunc- 
tion with  his  friend.  Dr.  Hugo  MoUer,  has  gone 
far  beyond  his  predecessors  in  the  production  of 
batteries  of  high  potential.  At  his  lecture,  **  On 
the  Phenomena  of  Electric  Discharge,"  delivered 
at  the  RcKfal  Institution  in  January,  1881,  he  em- 
plo;yed  a  battery  of  his  invention,  consisting  of 
14,400  cells  (14,882  volts),  which  gave  a  current  of 
0*064  ampire,  and  produced  a  discharge  at  a  dis- 
tance of  O'Tlin.  between  the  terminals.  I>Q'tng 
last  year  he  increased  the  number  of  cells  to  15,000 
(16,450  volts),  and  increased  the  current  to  0*4 
ampere,  or  eight  times  that  of  the  battery  he  used 
at  the  Royid  Institution. 

The  President  of  the  Boyal  Sodety  has  made  the 
phenomena  of  electrieal  dischar^  his  study  for 
several  years,  and  resmrted  in  his  important  esEperi- 
ments  to  a  special  source  of  electric  power.  In  a 
note  addressed  to  me.  Dr.  Spottiswoode  describes 
the  nature  of  his  investigations  much  more  clearly 
than  I  could  venture  to  give  them.  He  says :  **  It 
had  long  been  my  opinion  that  tiie  dissymmetry 
shown  in  electrieal  discharges  through  rarefied 
gases  must  be  an  essential  element  of  every  dis- 
ruptive discharge,  and  that  tiie  phenomena  of 
stratification  nilght  be  regarded  as  magnified 
im%geaof  features  always  present,  but  concealed 
under  ordinary  circumstances.  It  was  with  a  view 
to  the  study  of  this  question  that  the  researehei 
by  Moulton  and  myself  were  undertaken.  The 
method  chiefly  used  consbted  in  introducing  into 
the  circuit  intermittence  of  a  parti<m!ar  kind, 
whereby  one  luminous  discharge  was  rendered 
sensitive  to  the  approach  of  a  conductor  outside  the 
tube.  The  application  of  this  metiiod  enabled  us 
to  produce  utmcially  a  variety  of  phenomena,  in- 
cluding that  of  stratification,  ^e  were  thus  led 
to  a  series  of  eonclusions  relating  to  the  mechanism 
of  the  discharge,  among  which  the  following  may 
be  mentioned: — "  1.  That  a  stria,  with  its  attend- 
ant dark  space,  forms  a  physical  unit  of  a 
striated  discharge.  2.  That  the  origin  of  the 
luminous  colunm  is  to  be  sought  for  at  its  negative 
end ;  that  the  luminouty  is  an  expresrion  of  a  de- 
mand for  negative  electricity.  3.  That  the  time 
occupied  by  electricity  of  either  name  in  travers- 
ing a  tube  is  greater  than  that  oc- 
cupied in  traversing  an  equal  length  of  wire, 
but  less  than  that  occupied  by  molecular  streams 
(Crooke's  radiations)  hi  traveising  the  tubes.  4. 
That  the  brillianoy  of  the  light  wtth  so  littie  heat 
may  b?  due  in  part  to  brevity  in  the  duration  of 
the  discbarge.  5.  That  striss  are  not  merely  led 
in  which  dectrical  is  converted  into  lummoui 
energy,  but  are  actual  aggregations  of  matter. 

**  This  last  conclusion  was  based  mainly  upon 
experiments  made  with  an  induction  coil  excited 
in  a  new  way— viz.,  directly  by  an  alternating 
machine,  without  the  intervention  of  a  commutator 
or  condenser.  This  mode  of  excitement  promises 
to  be  one  of  great  importance  in  specteoscopic 
work,  as  well  as  in  the  study  of  the  discharge  in  a 
magnetic  field,  partly  on  account  of  the  simplifica- 
tion which  it  permits  in  the  construction  of  induc- 
tion coils,  but  mainly  on  account  of  the  very  great 
increase  of  strength  in  the  secondary  currents  to 
wbidh  it  gives  rise." 

Solar  Physiof. 

These  investigations  assume  additional  import- 
ance when  we  view  them  in  connection  with  solar 
—I  may  even  say  stellar—physics,  for  evidence  is 
augmenting  in  favour  of  the  view  that  interstdlar 
space  is  not  empty,  but  is  filled  with  highly  a*^ 
tenuated  matter  of  a  nature  such  as  may  be  r 
into  ouz  vaounm  tubes.   Kor  oia  the  rav 
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2.  That  thoM  neecme  coapouade  ere  capable  of 
befaifdiModated  by  radisnttoUr  energy  while  in 
aetota  of  eztveoM  altea««tion. 

%.  That  the  effect  of  eDlarrotatfon  ietoarawiB 
dhaoeiated  rapoofB  apna  the  polar  corfacee,  and 
to  ejeot  then  after  oomboitioB  baa  taken  plaee 
baek  faito  ipaee  eqoUorialJy. 

It  ii  theref ere  a  aiatter  of  peculiar  gratiflcatioo 
to  me  that  the  reeahs  of  obecrratioo  here  iveorded 
fNaeoneJditableeappotttothatepernhirion.  The 
taBtoMM  efaetorial  erteoMone  of  the  ean  wfaieh 
the  Ameriein  obewatiooe  vereeled  in  each  a 
flIriUas  laine  m  (with  whieh  I  wae  aat  aegnainted 
when  writiaic  my  paper)  were  abeent  in  Bgypt ; 
hai  the  ootiowiag  equatorial  ftreame  I  toppoee  to 
aiiileoald  only  be  rendered  Tiaible  by  reflected 
■■alight,  when  anaed  with  duet  prodooed  by  ex- 
aepttonaliolar<aetttrbanoee  or  by  electric  diedtarge; 
aiM  the  oceerioaai  appearance  of  ntch  laninoas 
eitwidiiin  would  terre  only  to  ditprore  the  bypo- 
theiisenterteined  by  tome,  that  tl»>^  ere  dirided 
flanetovy  aMktter,  in  which  oeee  their  appearataoe 
dwald  be  perniaaeat.  Profe«or  Lengley,  of 
riitibaig»  baa  tbowa,  by  nieens  of  his 
Boleaiiittf,  that  the  aolar  aetinio  rays  are 
abiOfbid  ehiefly  in  the  toler  initead  of  in  the 
toneetrial  ataHMpbere,  and  Captain  Abney  has 
toandby  hit  new  phot  me^  method  that  abtorp- 
tfon  due  to  hydro- oarbona  takes  place  lomewbere 
between  the  loler  and  terrestrial  atmosphere;  in 
•rder  to  test  this  interesting  result  still  further,  he 
haa  latehr  token  his  apperatu«  to  the  top  of  the 
Biflel,  wtth  a  view  of  diminishing  the  amount  of 
torratrial  atmospberfo  air  between  it  and  the  sun, 
and  Inteada  to  briag  a  paper  on  this  subject  before 
Seelton  A.  Stellar  apaoe  filled  with  suoh  matter 
aa  hydroearboa  aad  aqueous  vapour  would  estab- 
lish a  matsdai  oontinttity  between  the  sun  and  his 
planets,  and  between  the  innumerable  solar  tys- 
iama  of  which  the  universe  is  compoeed.  If  ohemi- 
cal  aetieo  and  reaction  can  further  be  admitted,  we 
nay  be  able  to  trace  certain  conditions  of  theimal 
depsndenee  aad  mainteoanoe,  in  which  we  may 
laeogaiae  prinotplM  of  high  perfection,  applicable 
•lao  to  oomperatiTelj  humble  purposes  of  human 
mt.  We  shaU  thus  find  tbatin  the  great  worfcahop 
af  aalare  there  are  no  lines  of  deaarcatton  to  bie 
dfawn  between  the  most  exalted  speoulalion  and 
aoaunonplaae  practice,  aad  that  aU  knowledge 
Boat  lead  up  to  one  great  reault,  that  of  aa  intolli- 
gent  reoognstion  of  the  Creator  through  Hii  worka. 


SOW  TO  FUD  THE  MEBIDIAV 
LIHE. 

fTlStS  following  method  of  finding  the  meridian 
I "  ia  described  in  a  paper  read  recently  by  Mr. 
mTw.  UcFarland  before  tne  Association  of  County 
Sorteyors  of  Ohio,  who  has  used  it  for  many  years 
and  finda  that  the  true  meridian  can  be  ascertained 
within  one  minute  of  arc.  Nail  a  alat  to  the  north 
dda  of  an  upper  window—the  higher  the  better. 
Let  it  be  26n.  from  the  ground  or  more.  Let  it 
piojeet  Mt.  Nrar  the  end  8U(>pend  a  plumb*b6b, 
and  hare  it  awing  in  a  bucket  of  water.  A  lamp  set 
to  the  window  will  render  the  upper  part  of  the 
atring  Tisible.  Place  a  email  table  or  atand  about 
20ft.  aouth  of  the  plumb- bob,  and  on  its  south  edge 
■tiek  the  smkll  blade  of  a  pocket  knife ;  place  the 
eyyoiote  to  the  blade,  and  move  the  stand  so  as  to 
Inng  the  blade,  ■tnng,  and  polar  atar  into  line. 
Plaee  the  tobla  so  that  the  atar  shall  be  seen  Tory 
netr  the  sUbt  in  the  window.  Let  this  be  done 
half  an  hour  before  th»  greatest  elongation  of  the 
■tar.    Within  four  or  fire  mtoutea  after  the  firat 


In  the 


The 

auifeiiBf^.    Of 

a  calm  aighL 

ean  be  ranged  with  file 


knife  blade  aad  atring  and  the  the  proper  an^ 
tnmedofftothala^tf  theelonffsttoniseMt;  to 
the  tight,  if  weeL     laatoad  of  tnmfeg  off  flia 


I  Mil aiooraooft 

of  tta  atring  aad  com* 
pato  Um  offset  m  toet  and  indMB,  aat  a  stake  In  the 
gronnd,  and  driva  a  tack  to  the  aaaal  way.  8ap- 
poaethadistaaee  SdOft.  and  the  angle  l*"  4(r,  fiben 
Oe offset  wiQ be 7-271ft.  or 7ft.  3|in.  Amimiteof 
are  at  the  diataaee  of  250ft.  ia  aeTea*ei^itha  of  an 
inch ;  and  thia  ia  tte  moot  aeeozato  way,  for  the 
▼enner  will  not  mark  ao  amall  a  paee  aeeomtelir. 

Theaagieof  utongatiuM  shoald  beeompatodby 
the  earToyor  tor  eaa  obea  ration.  The  dirtanca 
between  the  atar  aad  ^e  pole  ia  continaaHy  dfmin- 
ishtag,  and  on  January  I,  1882,  was  V  ir  49*. 
Tbase  is  a  sBgfat  annual  Tariatton  to  the  distanee. 
Jalyl,  1882,  ttwiH  her  ir2(r.  If  from  tide  lat- 
ter ^aaatity  the  aheerrw  wiD  aubtiaat  16*  for  1883, 
aad  thaaame  quantity  tor  each  ineeefdiug  year  for 
the  next  four  or  flra  reaia,  no  error  ao  great  aa  one- 
qaarterof  amtouto  willbe  madein  theiweitionof  the 
meridian  aa  detennined  mthe  summer  months.  If 
winter  obeerratsoala  are  made,  the  distaacem  Janu- 
ary should  be  used,  fhe  fonnula  for  computing 
the  aagla  of  etongadon  la  eaaily  made  by  any  one 
understandtog  apheffeal  trigonometry,  and  ia 
Rx  •In  Poierdi*t._^    of  angle  of  elon- 


thia: 


gation. 
As  ao  example, 


As  ao  example,  suppose  the  tune  is  July,  1882, 
and  the  latitude  40*.  Then  the  computation  being 
made,  the  angle  will  be  found  to  be  1*  43'  34".  A 
diirerenee  of  six  minutes  to  the  latitude  wUl  make 
lees  than  10"  difference  in  the  angle,  aa  one  can  see 
by  triaL  Any  good  map  will  gire  the  latitude  to 
arithto  one  or  two  mflee — or  miuutes. 

The  facto  being  as  here  stoted,  the  abrardity  of 
the  Ohio  law,  ooncering  the  estobli^bment  of 
county  meridians,  becomee  apparent.  The  longi- 
tude haa  nothing  at  all  to  do  with  the  meridian  ; 
and  a  difference  of  six  miles  in  latitude  makes 
no  apprmable  error  in  the  meridian  establitbed  aa 
here  suggested,  whereas  the  statute  requires  the 
latitude  within  one  half  a  second,  which  is 
fifty  feet.  Tbere  are  some  other  things,  besides 
the  ways  of  Proridence,  whidi  may  be  said  to  be 
**peet  findtoff  out."  It  is  not  probable  that  a 
surveyor  wotud  err  ao  much  aa  three  miles  m  his 
lantode ;  but  should  he  do  ao,  then  the  error 
in  his  meridian  line,  reaulting  from  the  mistake, 
will  be  five  seconds,  and  a  line  one  mile  long,  run 
on  a  coune  5"  out  of  the  way,  will  vary  but  an 
toch  and  a  half  from  the  true  position.  Surveyors 
well  know  that  no  such  accuracy  ia  attoinable. 


THE  PTTTUEE  OF  THE  BRITISH 
RACES. 

ran  inaugural  address  at  the  Welsh  National 
Eisteddfod,  on  Monday,  Dr.  Richardson 
observed  thtft  the  races  of  men  form  the  fractional 
Burfacea  by  which,  in  natural  collision,  the  know- 
ledge and  wisdom  which  make  life  worth  having 
struck  out.  If  one  race,  havtog  the  same  tastes, 
desires,  hopes,  traditions,  language,  arts,  hteratore, 
and  aptitudes  were  to  beeome  the  exclusive  tohabit- 
anto  of  the  planet,  it  would  become  a  BabeL  and 
fall,  probably,  araey  to  the  tower  untamed  forms 
of  animal  life.  The  apeaker  next  deaeribed  to  detail 
theraoea  which  occupy  thia  country~-the  Saxoa, 
the  Keltic,  the  Jewiah,  and  the  Gipsy.  The  vitality 
of  toese  races  formed  the  second  portion  of  the 
address.  The  Saxon  was  deaeribed  as  the  moet 
powerful,  physically,  but  not  alwj^s  so  tenacious 
ef  life  as  the  Kelt  and  the  Jew.  He  suffered  much 
f^m  the  constitutional  disease  called  struma,  or 
scrofula;  from  oonsumptioa,  and  from  the  me- 
chanical ahocka  aad  atraina  incidental  to  hia  active 
physical  life.  The  Kelt  waa  more  aubjeet  to 
affections  of  the  emotional  and  nervous  class.  The 
Jew,  though  very  liable  to  one  fatal  constitutional 
disease  eaacor,  was  most  of  all  tenactous  of  life, 
suffered  less  than  otheia  from  oontagious  diaeaaes, 
and  from  the  danger  of  luxaiy,  was  the  longeat- 
lived  of  all,  and  that  under  phvationa  and  perseou- 
tions,  which  would  at  firat  eight  aeem  actually 
dektructive  to  any  people.  The  Qipey  waa  formed 
natuially  to  live  a  los^  life,  but  m  his  nomadic  atoto 
was  subject  to  vicissitudes  of  olimato,  privation, 
and  neglect,  which  often  eaassd  his  early  death, 
lu  the  third  part  of  his  address  Br.  Biohardsun 
dwelt  on  the  question  of  the  future  of  tbeee  great 
and  oonduded  aa  foUoiM :— **  The  three 


lattiBdBf  Kriiet). 

V  sad,  eathaatofe, 
!ha  Saxoa  gaaa  to  fta  friiVs  el  IMS 
canytog  wi&  him  his  olhsntf. 


e^iarte 
be  totaloaa;  he  aato  up  laslhwartiaaijarti; 
he  plana  docfca,  bvQdaaad  mane  shiaa,  and  4ontt 
aU  often  ont  of  what  he  teda  oa  tte  spot,  tikaf 
averyftingaaif  itwarahto  own,  aad  fighttag  tht 

oat  aU  that  eonaa  to  hia  waj,  yat  act  ouaBthsm 
if  he  be  allowed  hia  own  way.  WhaahehaiaBie 
a  xoogh  holdinw  he  leto  the  KeliictoktoQs 
terma  wUdi  hekaeai  the  hay  oL  and  the  Kdt, 
with  light  heart  and  elaatic  mtod,  beaatitoi  tk 
plaee,  and  nakea  it  more  human ;  bidlda  the  tamlc 
&e  tteaftra,  the  aaaaaMa;  laya  oaft  the  gaitoi: 
tofrodaeea  the  ptotnra,  the  acalutma;  ianiofa 
aadli^iteBathattantaia;  lata  to  tha  1^  to 
art.  &  beauty;  totoat,  faniaheathe  jplsasai 
makea  it  happy.  Whsa  Saomn  and  Katt  hafi  ia 
their  waya  thus  toataUed  the  ooaBflraai^  ii 
comfort  aad  poaitton,  to  glidaa  tte  Jew  vdk 
hia  money  bags,  and  *wfll  you  hny?* 


idang«,isd, 


thexinr  of 

oompletoa  Oa  whole.  Hie  Smw  does  men  fka 
thia- he  brtogamnsfe  also,  eatsrpttoa,  and,  nflk 
faelB  hia  way,  loag-suffsfaaoe  and  atahffily.  b 
flieee  combfaatiosta  the  three  raaea  belpaa^cfta 
IfiU  the  partnership  survive  ?  The  danger  inda- 
Wing  the  Saxon  is  physical  power.  The  danmr  flf 
Uw  Jew  ia  money :  heaps  of  gold  are  theOoodvood 
Sands  of  the  Jewish  race.  The  KeK  is  salaas 
theae  noaada.  The  Jew  may  amnae  wealth,  aif 
hold  ttia  capital ;  may  dtapeiiee  aad  eqaaUa  to 
capital ;  ha  tt  safe  a(  that  ao  lon^  aa  he  dosinit 
ahow  hia  wealth,  too  feebly  hidden,  and  dew  at 
attempt  to  domtoato  or  put  hia  hand  into  thawoib 
of  the  mighty  Saxon  engine.  Lst  him  cxpcssb 
wealth,  display  himaelf  on  it,  try  to  mto  by  it,  lai 
he  is  under  that  iron  bed  of  Saxon  poweragnu 
sure  aa  ever  he  waa  before.  Thia  is  lua  dang 
as  evento  elsewhere  have  shown,  itisf 
The  danger  to  the  Saxon  is  with  himaelf  of  hinsdl 
Saxon  and  Saxon  to  conflict  and  other  raceiof- 
prsaaed  by  Saxon  wrongs,  waittog  tUl  they  caah 
the  dictators  and  master*  of  the  sullen  power,  m* 
he,  maktog  for  himself  domains  and  empires  bt^od 
his  control,  sinktog  under  the  burden ,  and  not  diiB| 
to  retiaet  or  recede  uatn  the  reaiatnaoe  is  cm* 
whelming.  The  danger  of  the  K^Mn  race  Basis  ir 
ritobility  and  sudden  aetwn without  dnatoretoaitfat 
under  exdtemeat  or  impolse.  Thto  oontroQsf,  tk 
Kjdt,  under  f osteriog  infi.ueooe  of  kaowiedm,  ii 
equal  to  any  of  hia  aooial  peera.  Tha  hope  ci  ifl 
advanced  adiolars  must  be  that  theae  conflidi  UT 
be  avoided;  that  men  may  learn  to  knowMCfc 
other  socially  aa  well  as  todividuaJly ;  that  tdn 
may  trndeietand  the  natural  requinBments  of  eaot 
race,  and  let  those  reouir omenta  have  legMaih 
'  \j ;  that  while  they  do  not  amuma  to  ^imgetk 


of  nature,  to  whidi  thay  will  aat 
amuredly  fail  if  they  try,  they  lean  of  her  tor 
her  couraea  may  be  ao  naturally  dtoarted  that  tbif 
shall  progrcas  without  tojuiy  to  aayooe ;  thai,  u 
the  philosopher  who  defied  not  the  lightnings  not 
attem|>ted  to  stop  it  by  Ids  ritiU,  gtosoaed  firaa 
nature  herself  how  to  dwpot  ft  at  wm,  aad  ^  t 
mere  line  of  wiva  to  bring  it  haimhiasl^  to  ^ 
earth,  ito  destination,  eo  they,  m  deafaag  aitb 
vital  foroee,  mental  and  phystoaL  may  let  th«sfi 
have  their  vent  and  reach  their  destiualiwiii 
directed  m  their  course  to  suoh  a  manner  that  sdt 
achance  of  evil  shall  ensue;  that  they  dnll  ooo- 
prebend  that  the  greatness  of  Vb»  world  wSl  b 
beat  realised  when  all  races  shall  joto  to  pRjdstt 
the  greatness;  that  for  this  end  aU  races  bsn 
some  peeuUar  gifto  which  wiB  add  to  the  wbob; 
and  that,  aa  to  the  orcfaeatra  each  ooa  has  aysit. 
which,  to  Itaelf  perf eeUy  distinot,  oombtoas  aitl 
the  reat  to  make  up  theharmontoua  retult,  ao  iatte 
world  that  ia  to  come,  even  on  thia  plaaet,  w 
harmony  for  which  the  whoto  creation  yeaas  csi 
be  secured  when  every  sodalpart  is  brought  by  it> 
beat  and  wiseet,  and,  acoormg  to  ito  own  ooo- 
science,  holieet  disposition,  mto  oommunioa  asu 
univetMd  ooooord.'^ 


Ooal  in  China.— Aeoording  to  a  paper  ii^ 
(kmptu  Rendu*  ''On  the  Coal  Basins  ol  TooT 
King,"  fay  M.  Fuchs,  the  workahto  ooal  ia  tbii 
district,  at  not  more  than  3SQf t.  betow  tto  «> 
level,  ia  estimatod  to  be  over  five  million  iMt- 
There  are  four  diffeieat  species  to  diattoot  gtHp* 
of  beds. 

SoBAPS  of  iadto  mbbar  oaated  HMm  ton 
hitherto  bean  uaekas  hecaase  the  rabtor  oeuU  »| 
be  profltobly  extracted.  An  ▲merieaa  tovsalor Adop 
that  atrong  hot  sulphuric  or  muriatic  acid  hu  b» 
effect  on  the  rubber,  but  a  itrong  corrosivt  a(ii« 
on  the  tMCtito  fabrlai,  aad  he  haa  taken  out  frtttto 
for  a  pfooeaa  of  leuovaiy  to  which  has 
the  textito  fhbrica  with  thoM  Mida,  ~ 
hydioehloffic 
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rpHE  £ira  relief  expediUon  haa  aooomplialied 
X  ita  work,  aod  Mr.  Leigh  Smith's  pftrty  are 
safely  ikoiBA  a«^  ;  bat  the  results  of  his  ezpe- 
dition  are  praotioaUj  nil,  as  eTsrjtbing  of  ^ttlae 
was  lost  in  his  yaebt.  Fall  details  of  the  expe- 
dition have  appeared  in  the  dailj  papers. 

A  telegram  from  the  Swedish  Arctio  expedi- 
tion has  been  reoaived  in  Stookholm  vid  Tromso, 
from  which  it  appears  that  the  partj  were 
onable  to  reaeh  Moasel  Bay,  Spitsbergen,  and 
had  xetnmed  to  the  Korne  Islands,  i^ro  the 
obserratorj  had  been  erected,  and  the  party 
woold  winter. 

At  the  meeting  of  the  British  Association 
Prof.  Sollas,  of  the  Uniyeinty  College,  Bristol, 
wiU  desertibe  a  scheme  for  pmblisUng  a  complete 
record  of  the  sdentiio  work  of  the  year.  Each 
nation  will  supply  a  record  of  its  work,  and  re- 
ceive in  return  a  copy  of  the  records  of  the  other 
nations.  The  work  properly  carried  ont  would 
be  of  great  benefit  to  scienoe;  but  there  are 
obvious  diffioolties  which  even  the  Biiiish  Asso- 
ciation may  not  be  able  to  overcome. 

In  the  expectation  of  the  Briti«h  Association 
being  invited  to  visit  Canada  either  in  1883  or 
at  some  sabseqaent  perioc),  a  private  circular 
has  b«p  issued  to  the  memberg  of  tha  (Hnsral 
Oounoil,  requesting  to  know  whether  they  could 
be  present,  and,  if  so,  what  year  would  suit 
their  eonvenienca  most.  Last  year  it  was 
arraDged  that  Oxford  sbomld  be  the  plaoe  of 
meeting  in  1883,  but  uaforseen  circumstances 
have  arisen,  which  we  beUeve.  will  upset  that 
arrangement,  and  it  i9  thought  that  the  oppor- 
tunity will  be  a  good  one  for  visitiog  Canada, 
>and  probably  me^^g  the  American  Aasoqiation. 

With  the  object  of  stimulatinflr  the  students  of 
King'sCoUege,  London,  to  a  high  standardof  pro» 
fidency  in  metallurgioal  soianoe,  Dr.  RJamApg 
has  founded  a  medal   (value  10  guineas)  and  a 

Erizeof  10  guineas  (in  book^,)  open  to  those  who 
ave,  as  matrioalated  students,  studied  in  the 
applied  science  department  for  two  years,  and 
who,  either  in  their  third  year,  or,  if  they  remain 
in  the  department  for  three  years,  in  the  succeed^ 
ing  year,  make  metallurgy  a  special  study.  The 
£rst  award  will  be  made  at  the  end  of  June, 
1883,  and  will  depend  partly  on*  an  essay  on 
some  particular  subject,  partly  on  a  written  ex« 
amination  on  the  metallurgical  lectures,  and 
partly  on  actual  work  done  in  the  lab<»atory. 
The  subject  for  the  esday  for  1883  will  be  the 
^*  Manufacture  of  Steel  suitable  fcsr  Ship  and 
BoUer  PUtes."  The  essays  are  to  be  illfas- 
tratedby  free-hand  sketches  and  mechanical 
drawings  to  scale,  and  must  be  sent  in  to  Prof. 
HontiDgton  on  or  before  June  30  next  yeer. 

Tha  <<pceBs"  depaiiment  of  the  telegn^ 
ofifieein  St.  Kartin's-le-Qfand  was  illumisated 
on  Mond^  night  by  the  Edison  system,  the 
wires  being  led  from  Holbon  Viadnot  to  ifne 
buttding^a  distance  altogether  of  nearly 
2,000ft.  There  are  69  incandescent-lamps  in 
the  department,  which  occupies  the  whole 
upper  floor  of  the  building,  uia  gives  accommoo 
dation  to  no  fewer  than  1,200  employes  it  is 
said.  The  gas  had  previouslv  been  aJight  for  a 
time  sufficiently  long  to  renaer  the  atmosphere 
warm,  and  when  the  gas  was  extinguished  and 
the  eleotaoity  turned  on,  the  effaot  waa  iwHeiML 
A  safety  link  of  lead*wire  at  each  lamp  is 
omployed  to  avoid  risk  of  fire,  but  as  it  would 
melt  on  a  given  Increase  of  current,  the  departo 
nient  might  suddenly  be  deprived  of  light  at  a 
▼ery  busy  time. 

A  consular  report  from  Sweden  gives  a 
deaoriptioB  of  a  new  explosive  called  sebastine, 
or  virite,  which,  it  is  said,  has  competed  most 
favourably  widi  dynamite.  Sebastine  appears 
to  be  an  explosive  based  upon  nitro-glyoMine, 
but  safer  co  handle  than  the  ordinary  djnamite, 
while  more  powerful  in  effeot  and  ohd^ier  to 
purchase.  The  greater  safety  of  sebastine 
depends  on  two  eiroumatanoes— first  that  the 
explosive  oil  is  more  completely  absorbed  and 
bound  by  a  specially  prepared  kind  of  charcoal 
and  other  ingredients,  and  seeondly  that  in 
ordinary  cases  it  requires  no  percussion  cap  to 
explode. 

Experiments  wez«  made  the  other  day  at  the 
Whamoliffe  Collieries  with  the  new  compressed 
lima  oartridges  employed  for  breaking  down 
ooaL    The  seam  is  undercut  in  tha  usual  way, 


and  then,  near  the  roof,  holes  about  three  inches 
in  diameter  are  bored,  ^to  which  cartridg<>s  of 
highly  caustic  and  compressed  lime  are  inserted. 
The  cartridges  have  a  groove  which  admits  a  per- 
forated iron  tube  through  which  water  is  forced ; 
and  when  properly  tamped  the  steam  and  the 
swellinff  of  the  lime  when  water  is  forced  in 
brings  down  the  coal  in  about  half  an  hour.  In 
the  experiment  made  at  the  Parkgate  Seam  on 
Mondav,  about  10  tons  of  coal  were  brought 
down  m  an  almost  unbroken  mass,  while  the 
percentage  of  small  made  in  the  operations  was 
much  less  than  in  the  more  dangerous  operation 
of  blasting. 

Zorgite,  an  ore  from  La  Plata,  is  found  to  be 
very  rich  in  seleuium ;  it  is  a  lead  s^enide  con- 
taining 30  per  cent,  of  selenium.  If.  P.  Klenlen 
also  states  that  the  deposit  foxud  in  WoIfPs 
bottles  used  for  the  condensation  of  hydrochloric 
acid  is  rich  in  selenium.  There  is  a  considerable 
demand  for  that  element,  and  with  tha  increase 
the  price  has  fallen  considerably,  many  new 
sources  of  supply  having  been  discovered. 

The  Sydney  Teohnologioa),  Industrial,  and 
Sanitary  Hu^eam  is  progrefising  steadily,  the 
dovemment  of  New  South  Wales  being  anxious 
that  the  colonists  should  ha  made  acquainted 
with  the  improved  apparatus  and  appUaikces  tot 
building  and  domestio  purposes. 

A  pamphlet  describing  Binko's  electric  railway 
at  the  Crystal  Palace  has  been  issued  by  the 
International  Electric  KaiXway  Company.  The 
pamphlet  contains  an  historical  sketch  of  easly 
roads,  tramways,  railways,  and  means  of  loco- 
motion, by  W.  G-rist. 

An  exhibitiQii  '*  projected  for  the  purpose  of 
bringing  together  a  display  of  apparatus  and 
prodiiots  illuslrativaofthemodes  of  working  and 
esults  attained  in  the  vaiioas  departm^its  of 
Science  and  Industry,''  is  announced  to  take 
plaoe  in  the  PuMic  Buildings,  Penzaoce,  durteg 
the  week  embnM^g  the  25Ui  to  30th  September. 
This  time  has  been  fixed  in  order  that  exhibitors 
at  the  Cornwall  Polytechnic  at  Falmouth  may 
have  opportunity  of  sending  their  exhibits  on  to 
Penxance.  The  Falmouth  Exhibition  opens  on 
the  &lh  and  doses  on  the  16th  September.  The 
arrangements  for  the  Ponxance  exhibitions  are 
being  carried  out  by  an  Executive  Committee  of 
thirty,  including  a  Chairman  and  two  Hon.  Sees ; 
there  are  also  Presidrat  and  Vice- President.  The 
Committee  seeks  the  co-operation  of  inventors, 
manufacturers,  dolled  workers,  amateurs,  and 
private  individuals,  from  whom  objects  for 
exhibition  will  be  gladly  received.  **  Examples, 
models^  dipmms,  or  descripdonsof  obsolete  or  dis- 
used machines  or  process^  possessing  historic 
interest,  will  be  eligible ;  but  the  committee 
more  ps^rticularly  desire  a  collection  of  the  most 
approved  modem  appUanoes  in  use  at  the  present 
time."  ExhiMtB  may  be  for  sale  if  the  owners 
so  desire,  the  secretaries  being  authorised  to  re- 
ceive things  for  that  purpose.  The  profits,  if 
any,  will  be  devoted  to  the  advancement  of 
Penzance  Science  Classes.  All  communications 
should  be  addreatedto  the  Hon.  Sees.,  Exhibition 
Comsaiktee,  Public  Buildings,  Penzanee. 

According  to  M.  D'Arsonval,  there  is  reason 
to  believe  that  ih  the  telephones  with  both  poles 
utili«&d,  the  really  active  part  of  the  wire  is 
that  between  the  poles,  the  rest  being  mere 
useless  resistance.  He  has  constructed  a  tele- 
l^one  accordingly ;  it  is  formed  of  a  bar-magnet, 
bent  round  so  as  to  bring  the  pdes  near  each 
otiier ;  one  polar  end  is  a  short  cylinder  hamaff 
the  coil  round  it,  the  other  is  of  ring-shape,  and 
encloses  the  eoil.  Both  poles  are  in  one  plane, 
and  they  are  brought  very  near  the  plate.  The 
instrument,  though  very  small  and  light, 
trauAmits  Uie  voice  with  remarkable  distinctness 
and  force.  If  a  trumpet  mouthpiece  be  added, 
one  can  hear  easily  in  any  part  of  a  room. 

There  are  now  several  buUdlngs  in  Paris,  in 
which  one  may  read  on  all  the  fioors,  *'  Eau, 
gaz,  telephone." 

An  instmetive  pi^^  (largely  illustrated),  on 
the  subject  of  dynamometers,  by  M.  Richard, 
has  been  appearing  in  La  ZumUre  EUotriqm. 
We  may  also  note  that  in  CarV$  Bepertorium, 
Dr.  Hammerl  deals  in  a  comprehensive  manner 
with  the  large  variety  of  thtrmostats  that  have 
been  constructed. 

It  has  been  observed  by  M.  Slouginoff,  of 
St.  Petersburg,  that  just  as  by  action  of  high 
teii4>erature  in  a  metal  a  liquid  bro<aghi  to  the 
metal  is  repelled,  so  liquid  is  repelled  from 


metal  when  a  strctig  gahranio  current  pasBsa 
through ;  in  other  woi^s,  both  heat  and  eke* 
trioity  may  throw  a  liquid  into  the  steroidal 
state ;  sometimes  both  act  together.  The  eleo- 
tro-spheroidal  state  is  accompanied  br  a  weak, 
luminous  phenomenon.  Besides  this  electrolytio 
light-phenoeaenoo,  there  is  luminosity  of  aaofliflr 
sort ;  and  when  it  ooeurs  at  the  oathede,  perti* 
dee  of  platinum  aredetached  Iromthle  eleotrode. 
In  the  case  of  the  light-phencBienon  In  a  edtttioii 
of  platina-chloride  in  hydrochloric  acid«  and  at 
the  cathode,  the  intensity  of  the  luminous  effeel 
depends  on  the  heating  of  the  powdered  phitinft 
that  is  detached.     (See  Carrs  Stp.) 

With  reference  to  a  «* small  ilhision,**  lately 
indicated  hy  M.  Plateau  (a  oystem  of  oi»fllBry 
siphons  wmch,  one  mirht  think,  should  ghe 
perpetual  motien),  M.  Fougerat  has  recalled,  in 
La  Naiur^^  a  proposal  with  the  same  object  made 
by  the  famous  mathematician,  Jean  BemouillL 
A  U  tube  with  unequal  arms  has  in  its  shorter 
arm  a  mixtuie  ol  two  liquids  of  diflessBt  speoifio 
gravity,  and  at  the  lower  part  a  filler  lettleg 
only  the  lighter  liquid  through  to  the  longer 
arm,  which  is  fitted  with  the  mtter,  and  is  a 
little  shovter  than  for  equmbrtaaof  the  Uqulda. 
A  smaU  tube  or  trough  connects  the  ends  <dthe 
system,  bringing  the  overflow  of  the  larger  aim 
into  the  shorter  in  a  continuous  manner.  It 
would  be  intorestlDg,  M.  Fougerat  remarks, 
if  some  one  were  to  make  the  experiment 
(though  it  would  no  doubt  fail  to  give  perpetual 
motion),  and  communicate  the  result. 

Experiments  have  b«en  recently  made  by  3>r. 
Troitzky  with  a  view  to  ascertain  the  influence 
of  tobacco- fimokicg  on  temperature  and  pulse. 
He  made  some  GOO  observaiions  on  25  persons 
grouped  in  three  oaten  cries,  according  to  oon« 
stitution.  The  main  result  is,  that  tobaoeo- 
smcldng  has  a  stronger  influeoce  on  the  pulse 
than  on  the  temperature.  Taking  all  tiie 
classes  of  persona  together,  the  mean  tem^ 
perature  on  smoking,  as  against  non-smoking 
days,  showed  an  increase  in  the  ratio  1,008  : 
1,000 ;  while  the  ratio  for  the  pulse  was  1,180  : 
1,000. 

WhUe  malaria  is  an  old  acquaintance  among 
It^ian  peeves,  it  appears  from  old  texts  that 
the  AgTo  Bomano  wmi  at  one  time  compara- 
tively healthy  and  popaloos.  A  professor  ol 
Velletri,  S.  Tneei,  believes  the  cause  to  have 
beentiie^etam  of  deepdrainege  praelltsdby 
the  Romans.  One  finds  in  the  district  numer^ 
ous  conduits  known  as  emieuli  (unwalled), 
having  a  height  of  l'50m.,  aud  a  mean  width 
of  1 '70m.  Cuttings  for  roads  have  solved  tiie 
problem  of  their  origin  and  function.  TheBe 
eunicuU  have  a  constant  dope,  which  brinmi 
them  sometimes  15  metres  (60tt.)  below  the  ecttL 
S.  Tncci  is  pieparing  a  memoir  in  whioh  he 
means  to  show  (1)  that  this  old  system  rendered 
the  country  very  healthy,  (2)  that  the  madman 
flow  now  existing  is  little  better  than  stagnatlem 
of  the  waters,  and  (3)  that  the  unheaYthinees 
therewith  connected  is  mainly  due  to  the  com- 
bined action  of  the  water  and  the  atmosphere 
on  the  tufa  and  pozzuolana  at  the  surface  d 
the  ground*  Encouraging  results,  it  may  hare 
be  mentioned,  have  been  gained  by  the  Xkappist 
monks  of  the  monastery  of  Tre  Fontaae  (a  short 
distaaee  out  of  Boom,  on  1  he  way  to  Ostia),  1m. 
reclamation  of  marsh  land  and  imprevemsatof  a 
very  unhealthy  climate  by  planting  of  enoslyptas 
trees,  which  are  known  to  be  tffident  agents  of 
sanitation,  and  by  dratuage.  This  work  has 
been  engag^  in  by  coutmgents  of  the  i 
that  were  recently  expelled  from  France. 

A  dry  galvanic  elemenc  recently  patented  in 
G^ermany  by  Herr  Horivener  conidsts  of  three 
parts :  a  plate  of  compr*  s^-  d  carbon  or  graphite^ 
a  carefn&y  amalgamatA-d  zinc  plate,  Mid  a 
depolarising  plate  applied  to  the  carbon  pUte, 
ima  latter  beiog  th<i  esjtential  part,  and  made 
from  a  mass  consisting  of  10  ptirt*  bf  wistght  of 
ammonium* mercury* chloride,  3  of  ebieride  oi 
sodium,  and  \  of  chloride  of  silver.  To  tide 
mixture  is  added  a  weak  acid  Bolutlon  of  sine 
chloride  (of  50^)  till  it  forms  a  conai-tent  paste, 
with  which  the  previously- part* ffined  carbon 
plate  is  then  coated,  ia  a  co  t«piu'auvely  thick 
layer.  The  layer  ia  covered  wirh  five  or  six 
layers  of  Swedibh  filter- paper  saturated  wilh  a 
solution  ol  equal  part*  of  <  hlotide  of  zinc  and 
and  sulphide  of  sodium.  By  couoestion  ol  thie 
plate  with  the  sloe  plare,  a  con«taat  elsiasat  (tf 
about  1*3  volt  diflereiiee  of  potential  is  Icnned. 
In  the  case  of  house  telegraphs,  the  element  la 
placed  directly  behind  the  knob  to  be  pressed. 
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The  following  (aooordlsg  to  U  Nature)  is  the 
Wjy  m  which  thoHO  gU-s  platen  are  prepared, 
WMoh  ihow  an  image,  or  writing,  onlj  when 
traathed  npon.  Thu  piece  of  rUm  akoald  be 
of  the  kind  naed  for  mlrrora,  and  may  be  either 
iranaparant  or  eUTered,  and  a  Uttle  powdered 
Huor-spar  la  pnt  in  a  porcelain  capsule  and 
moiataned  with  ordinary  snlphnrio  aoid,  to  an 
ertant  which  will  alloir  of  luing  it  to  write 
with,  bj  means  of  a  qnill  pen,  on  the  oarefnllj- 
deanad  glaae.  The  drawing,  or  writing,  is 
then  traced,  and  allowed  to  atand  five  or  ten 
minutea.  Then  the  plate  ia  waahed  with 
oidinary  water,  and  dr^  with  a  doth,  after 
which  it  ia  ready  for  oae. 

Doubta  hare  been  raia^d  within  recent  years, 
by  M.  Heckel  and  others,  mB  to  ihe  r6le  of 
inaeota  in  croaa  feiUliaation  of  flowers:  they 
baTO  been  baaed  especially  on  the  snppoaed 
abaenoe,  or,  at  least,  great  rarity  of  these 
anxtliary  animals  on  the  flowery  summits  of 
high  mountains.  The  results  of  four  years 
obaervations  at  Grenoble,  byM.  Maiset,  in  a 
region  with  all  altitudes  from  200m.  to  3,000m., 
and  amidst  an  herbaceous  flora  the  richest  in  the 
woild,  are  here  inatructiye.  He  finds  (1),  that 
an  orders  of  insects  have  representatives  up  to 
S,30Om. ;  (2),  that  beyond  2,S00m.  lepidoptera, 
diptera,  arid  certain  hymenoptera  preponderate 
in  number ;  (8),  that  the  number  of  genera, 
apeoies,  and  individuals  of  nectar- loving  insects 
ia  proportional  to  that  of  the  flowers,  sometimes 
incalculable;  (4),  that  the  hours  of  sleep  and 
waking  of  flowers,  and  those  of  insects,  are 
q^cfaronous ;  (6),  that  the'  apparent  number  of 
nectar-loving  insects  is  in  relation  with  the 
number  of  their  favourite  flowers,  and  the  state 
of  the  atmosphere  and  sky.  M.  Masset  concludes 
that,  as  flowera  and  insects  are  never  aimul- 
taneonaly  and  mutually  wanting,  the  objection 
referred  to  againat  croas  -  fertilisation  loaes 
weight. 


The  '*  Sherwood  Foreater"  Tricycle.— The 
<*  Sherwood  Forester  "  made  by  Messrs.  Kixkham 
and  MalUtratt,  of  the  WeUbeok  Works,  Biansfield, 
is  a  rear  steeiiog.  open  fronted  tricyde,  with  the 
framework  of  the  pattern  of  the  ** hay-fork" 
style.  The  *  *  Sherwood  Forester  "  is  driven  by  the 
rotary  action,  »Ame  as  a  biovde,  and  has  two  equal 
size  driving  wheels  of  42ui.  to  60in.  diameter, 
and  a  20in.  steeriag  wheel.  The  wheels  run  on 
two  independent  steel  axles^  and  the  whde  power 
of  the  rioer  is  transmitted  direct  from  the  cranks 
to  the  driving  wheels  by  means  of  an  improved 
and  patented  endless  chain.  A  spedal  feature  of 
the  **  Sherwood  Forester  *'  Tricycle  is  the  makers' 
new  patented  automatic  double  dxivinff  dutch 
flji*9d  in  the  ohsin  wheels  on  each  end  of  the  crank 
asle.  The  patent  double  driving  dutch  is  entirely 
sdf-aoting,  and  instantaneous,  and  no  obetadea, 
IrregnUrines  of  road,  or  ground  resistance  will 
relieve  It,  whilst  itinatantly  relieves  itself  on  tak- 
ing prefsure  off  the  treadles,  and  in  taming  drcles 
of  any  sl'ii.  By  the  use  of  this  patent  double 
driving  dutch  the  pedds  instantly  form  foot  rests 
by  simply  ceadng  to  move  the  oninks,  and  allow- 
ing the  two  driving  wheds  to  run  on  of  themselves. 
It  will  be  thus  seen  that  no  power  of  the  rider  is 
wasted ;  as  when  the  going  is  easy,  the  machine  m%y 
be  propelled  by  intermittrat  strokes,  and  the 
pedals  between  the  strokes  form  most  comfortable 
foot  rests.  A  new  pattern  double  band  brake 
fitted  and  applied  in  the  most  complete  manner  en- 
tlfdy  removes  dl  objections  to  brakes  acting  on  the 
bobs.  It  can  be  adjusted  perfectly,  and  by  the 
ilmple  motion  of  one  hand-lever,  a  powerful 
lirale  is  applied  in  the  same  instant  on  each  driv- 
ing whsel. 

BUok  Ink.  —  Pdts  in  Fharm,  ZeiUchr.  /. 
Hutnt..  recommends  the  following  for  making  a 
good  Ink:  Parts. 

Kxtraot  of  logwood , 100 

Urns-water   800 

OarboHo  aold 3 

Onmmon  hydroohloric  add  26 

DUtllUa  water 600 

(liim  arable  30 

Ittohromate  of  potassium  3 

PIstllUil  waiiir  enuuffh  to  make  — 1800 
hiMdive  the  eitraol  In  the  lime-water,  inapor- 
sfUlii  ^f  w»U*(tttumello(l  iron  vessel,  over  a  steam- 
Imitt,  Willi  rmqiifltil  stirring.    Add  the  carbolic  and 
liydroohlorlo  aotiU.  whioh  chtngethe  solution  from 

f\  M  !<•  a  brtiwnUa  yellow  colour.  After  half  an 
MMir^s  hi»aMng  ovwpllin  ■team-bath,  set  the  mixture 
Mlite  iiitHl  iMiVd,  tlieti  strain  or  filter.  Now  add  the 
liliitiritntulM  'if  iMitasslum  and  the  gum,  each  Mpar- 

Ikinty  dtsaolvM  lit  a  nnitsldsrable  quantity  of  distu- 
11.1  wali«r,  Mill  Ihuilly  add  enough  water  to  make 
MHO  psris.  1'lds  iiik  Is  a  ttue  «h1  colour  which 
liulitkly  Mm»t  bUoli.  It  does  not  corrode  steel  poas, 
aiitl,  If  II  ilrlM  Ml».  "••»l»  <>»'/  theaddiUonof  water. 


LiSTTBES  TO  THE  EDITOR. 


[  We  do  not  hold  ouradvs  reJiponsibh  /or  the  rpinions  oj 
ow  c^rretp&ndenLi.  The  Editor  resptct/uUy  requests  th  t  all 
commumcations  should  be  '^ravm  up  as  brieJUy  as  possible.] 

AU  eommunieations  ahotud  be  addressed  to  the  Editor  oJ  the 
BxousB   Mkohavio,  31,  Tavistoek-strtsti   Oopent-garden, 

AU  Cheques  and  PosC-oJtce  Orders  to  be  made  Pttj/able  U 
J.  Pabsmorb  Eowaeds. 

•«•  In  order  to  facUitaU  reference^  Correspondents^  when 
speaking  of  any  Letter  previously  inserted^  will  oblige  by 
mentioning  the  number  etf  the  Letter,  as  well  as  the  page  on 
which  tt  appears. 

'*  I  would  hare  ereryone  write  what  he  knows,  and  as 
much  as  he  knows,  but  no  more  :  and  that  not  in  this 
only,  but  in  all  other  »abject«  :  For  such  a  person  may 
hare  some  particnlar  knowledge  and  experience  of  the 
nature  of  such  a  person  er  such  a  fountain,  that  as  to 
other  things,  knows  no  more  than  what  everybody  does, 
and  yetL  to  keep  a  clutter  with  this  Uttle  pittance  of  his, 
will  undertake  to  write  the  whole  body  of  physicks :  a  rice 
from  whence  great  inconvenienoes  dmve  their  original.  *' 
—Montaign^s  Essays. 

♦♦< 

BBOtfPTON  AND  THB  PATENT  OFFIOB 
— B  AILWAY  SIGN  ALLINa- AOXHOW- 
LEDaUBNT  OF  aXXOTATIONS— THB 
X.ATB  PBOFESSOB  JBYONS-TBLB- 
800PI0  APBBTUBB  AND  8BPABA- 
TING  POWBB— TABLES  OF  SPBOTBA 
— STBINHEIL'S  AOHBOtfATIO  BTB- 
PIBOBS. 

[20405.]— Bbasbbs  of  the  Parliamentary  Beports 
will  have  noted  how,  on  the  evening  of  the  10th 
instant,  Mr.  Hinde  Palmer  pnt  a  qnestion  in  the 
House  with  reference  to  the  I'atent  Museum.  That 
the  present  building  is  crowded  to  an  extent  whidi 
renaers  the  examination  of  any  spedd  portion  of 
its  contents  inoonyenient  in  the  highest  degree  is 
too  notorious  to  need  any  insisting  on  here;  and 
the  hcooarable  Member  for  Lincoln  notunnatur- 
allv  urged  that  the  time  had  at  last  arrived  for  the 
reaemption  of  a  promise  made  by  Sir  Austen 
Layard  (when,  jears  aso,  as  Mr.  Layard,  he  was 
First  Comminioner  of  Works)  that  a  suitable 
building  should  be  erected  for  the  recention  of  a 
collection  of  such  incalculable  value.  Mr.  Palmer 
went  on  to  suggest  that  the  large  quantity  of  waste 
and  unused  land  in  the  neighbourhood  of  the 
Northumberland-avenue  might  be  utilised  to  pro- 
vide a  most  accessible  site,  and  an  amply  commo- 
dious building  for  tliis  purpose.  It  would  seem, 
however,  that  Ifr.  Ohamberlain  has  been  '*got 
a^"  as  well  as  Mr.  Mundella,  by  the  Brompton 
Bing,  for,  in  his  reply  to  Mr.  Palmer,  the  Presi- 
dent of  the  Board  of  Trade  is  reported  to  have 
said  that  "  it  had  been  suggested  tnat  the  exhibi- 
tion could  be  best  arraziged  if  it  were  transferred 
to  Uie  Science  and  Art  Department.*'  Of  course ! 
To  transfer  the  Patent  Museum  to  the  horde  of 
leeches  at  South  Kensington  means  the  creation 
of  Directorships,  Curatorships,  Begistrarships, 
Keeperships,  Gleaner  and  Deputy -Cleanerships 
et  ia  genua  omne,  and  other  devices  for  adding  to 
the  offices  of  the  clique  of  pluralists  there,  and 
farther  plundering  the  pubhc  in  a  genteel  wav. 
My  admiration  for  Mr.  Chamberlain  scarcely 
assumes  the  form  of  idolatry ;  bat  he  has  always 
enjoyed  the  credit  of  having  a  very  determined 
will  of  his  own.  Bir.  Mundella,  tmhappilv,  is  a 
mere  tool  in  the  hands  of  the  wire-pullers  at 
Brompton,  who  manipulate  his  strings  and  use 
him  as  a  mere  puppet.  I  did  hope,  though,  that 
the  President  of  the  Board  of  Trade  was  not  quite 
so  easily  to  be  imposed  upon ;  albeit  his  answer  on 
which  1  am  commenting  suggests  to  me  the  line  in 
Phoedrus  (I  think  it  wasPhoDdius)  which  I  used  to 
construe  as  a  small  boy  r  '*  Delusa  ae  spes  ad 
querelam  reddat." 

Mr.  Stooke  (JLettet  20367,  p.  623)  must  forgive 
me  if  I  demur  to  his  description  of  my  comment 
on  his  system  of  signalling  as  '*hyperoritioism.*' 
Beverting  to  his  original  letter  (20267,  p.  427),  I 
find  that  Clear  is  signified  by  **  Arm-in-arm 
position  between  45°  and  85%*'  and  that  **  From 
5^  to  45°  is  to  be  treated  as  a  *  Doubtful  signal,' 
and  worked  on  as  *  Danger.' "  Now  my  contention 
was— and  is— that  an  angle  of  44**  {Danger)  suffi- 
ciently resembles  one  of  46**  (^Clear)  as  seen  from  a 
distance,  on  a  rapidly  moving  exigine,  to  render 
discrimination  between  them,  in  the  last  degree 
doubtful ;  and  I  can  quite  conceive  the  effect  of  a 
driver  reading  an  angle  of  44°  as  46^  or  47%  and 
so  crashing  merrily  into  the  rear  of  a  train  ahead 
of  him. 

<*  S.  G."  (reply  47468,  p.  529)  repeaU,  verbatmi 
et  literatim,  the  answer  given  to  the  same  query 
on  p.  606,  with  this  very  important  difference: 
that  whereas  **  J.  B.  H."  (in  whose  initials  I  seem 
to  recognise  those  of  a  v«ry  eminent  astronomer) 
tells  us  that  he  quotes  from  Nature,  **  S.  O." 
leaves  it  to  be  inferred  that  his  replv  is  original. 
For  myself,  I  regard  it  ae  a  breach  of  literary 
etiquette  to  extract  a  whole  passage  from  any 
work,  without  the  slightest  aeknowleagment  of  its 


oricin.  Very  different  indeed  is  the  suoosidmg 
reply  on  the  same  page,  which  is  so  obvionaly  thi 
outcome  of  personal  experience. 

Having,  on  more  than  one  occasion,  eniissseJ  » 
very  definite  opinion  indeed  on  the  monoffltmtaJ 
craxe  of  the  late  Professor  Jevons  concerning  sn- 
spots  and  commercial  panics,  I  am  the  man 
anxious  to  give  utterance  to  the  sincere  regrst  vith 
whioh  I  (in  common,  I  imagine,  with  til  sciestifie 
men)  have  learned  of  the  very  great  loss  that  Eai- 
lish  thought  has  sustained  in  his  lamentable  deatL 
Mr.  Jevons  was,  in  no  legitimate  sense,  a  phrsieiit 
As,  in  the  case  of  his  greater  predecessor,  Baooe, 
his  contributions  to  the  establishment  of  a  sooad 
scientific  method  were  of  great  and  enduring  ▼slai ; 
although,  like  those  of  Lord  Yerulam,  hisatteopti 
to  apply  such  method  to  concrete  investigatieni  is 
physical  science  were  failures.  Of  this  no  bsttv 
illustration  could  be  found  than  the  notorious  oee 
of  whioh  I  have  spoken  above.  As  a  logidss, 
however,  he  will  leave  a  g8,p  which  it  will  be  mj 
hard  to  fill.  He  was  an  original  and  indepeadset 
thinker,  and  his  works  on  logic  andpolitictlse»- 
nomy  are  among  the  most  useful  to  the  stadent  of 
any  extant.  I  can  say  sincerely  that  there  are  isv 
books  in  my  own  library  that  I  have  read  witk 
more  pleasure  and  profit  than  those  of  the  giest 
thinker  whose  loss  will  be  so  widely  monzned. 

If  Mr.  Gardiner  (letter  20382,  p.  646)  wiU  oqd. 
suit  Airy's  treatise  **  On  the  Undulatory  llieaij 
of  Optice,"  he  will  find  it  demonstrated  that  Ht 
be  the  radius  of  the  aperture  of  a  telescope  m 
inches,  the  extreme  diameter  of  a  star  diso  is 
seconds  to  the  first  black  ring  =  2*76  divided  hjt. 
That  I  may  be  mistaken  in  my  own  estimate  of  the 
present  distance  of  the  components  of  ^  Heieolii 
IS  possible ;  but  that  a  well  determined  law  of 
nature  suffers  an  absolute  change  in  four  or  Die 
hours  of  longitude  certainlv  does  tax  my  powers  of 
belief  very  seriously  indeeo.  Ferhapa  I  may  sdd 
that  Dallmeyer's  formula  gives  108"  aa  thesepaist- 
ing  Umit  of  a  4iu.  object-glass,  and  0  962 '  as  thst 
of  a  4*6in.  objective. 

The  book  that  «*T.  S.  H,"  (ouery  47710.  p.  557) 
requires  is  **An  Index  of  spectra,  by  W.  H. 
Watts,  D.Sc.,  with  preface  by  Prof.  Boscoe, 
F.B.S.,  with  eight  lithographic  plates,  and  s 
chrome -lithograpn,  price  7s.  6d. 

•<ZeU"  (query  47420,  p.  436),  asked  for  a  dis- 
gram  of  the  new  achromatic  eyepieces  eonstmeted 
by  Steinheil.  ••  O.  V."  described  them  in  the  next 
number,  but  without  giving  any  illuLstratton.  I 


-F 


- — ^ 


9-'r 


have,  therefore,  copied  the  accompanying  dis- 
grams  from  the  current  number  of  the  Jownel »/ 
the  Royal  Microteopical  Society s  in  hope  that  cbey 
may  supply  **  Zeta's  "  want.  They  r^resent  two 
of  these  eyepieces  (as  constructed  for  the  tele- 
soope^,  of  |in.  and  )in.  focus  respeetively.  Gb 
the  Gtown- glass  convex  leas;  F  and  F  the  flint- 
glass  menisci.  The  grooves  out  in  the  edges  of  the 
lenses  are  filled  in  with  black  cement  to  form  dis- 
phrac^,  M  "^  ^0  Coddington  lena.  The  defifii* 
tion  is  stated  to  be  exception^y  sharp  sod 
brilliant. 

A  Feltow  of  the  Boyal  Aatronomlosd  Society- 


OBSBBVINa- WBATHBB  IK  VOBTHTHC 
BBBI«AND-^  HBB0in<I8-<r  OOBOIT^ 
A.  B-X  OPHnrOHI--/i  DBAOOHIS-^ 
2216~/i*  HBB0UI«I8-r  OPHIUOHI-TO 
OPHIUOHI  — 73  OPHnrOHI— i'  AHDf' 
LTB2B. 

[20406.1>-SiNaB  my  last  letter  (Vol.  XXXV, 
No.  900,  letter  20181),  the  weather  here  for  obisr- 
vational  purposes  has  been  of  the  moet  wrstcbsd 
description,  there  not  having  been  one  night  is 
whioh  the  finest  work  could  be  done.  It  sssbu  to 
me  that  there  is  little  to  choose  between  the  biSt 
of  summer  and  the  cold  of  winter.  The  atauapktn 
is  nearly  always  in  a  state  of  great  dirtorbsnoe,  th« 
stars,  when  viewed  through  a  telesoope,  twiitssa 
twirll  flutter  and  jump,  wriggle  and  writhe,  ss if 
they  had  a  very  particular  obleetioa  to  beisgiBSS* 
sured,  and  strongly  resentea  the  impeitissseiff 
terrestrial  mortals  in  prying  into  their  aeetsti  1 
hardly  ever  find  them  in  such  good  hnmoortbst 
they  will  stand  still  to  be  looked  at,  and  eooiS' 
quentiy  the  materials  at  haod  for  eontribatBigfc 
your  columns  information  aa  to  the  dfltt^ 
of  dose  and  difficult  Unatiee  are  sooMvhst 
scanty.    However,  such  aa  they  are^  I  will  ^ 
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them,  hopfogBtill  for  that  "good  time'*  which  is 
always  «•  coming." 

5  BereuHs,  E.A.,  16-36,  Mags.  3,  6 '6. 

My  latest  measnrea  of  this  rapid  binary  are  at 
follows :— 


P  =  106  0    D  =  1-  2 
P  =  101-6    D  =  1-32 
P  «  103-6    D  =  1-44 
<T  Corona,    B.A.  1610. 


Ep.  1882-49 
•66 
•67 
Mags.  A,  5;  B,  61. 
Chambers  tells  ub  that  '*  several  computers  have 
investigated  the  orbit  of  a  Corona,  bat  the  results 
are  very  discordant.    Whilst  Jacob  found  a  period 
of  only  196  years,  Doberck,  in  1876,  fixed  it  at  843 
years.    The  other  results  are  all  intermediate  be- 
tween  theses"    The  following  measures  will  serve 
for  comparison : — 


Herichel,     1  a  n  r. 
and  South  j^^'^  = 


71*6  D-1-44  Bp.  1822-83 


183076 
1840-67 
1860-70 
186074 
1870  43 
1882  64 


Smyth  '  AB, P  =  107  6  D  «  1-3 

Dawea  AB,  P  =  147  8  D  =  166 

Mafiler  AB.P  =  173-0  D  =  2  23 

O  £  AB.P  =  186  8  D  =  272 

I>embowski    AB,P  =  190  9  D  »  309 
Perry  AB,P  =  206-8  D  =  3-6 

X  Ophiuchi.    R.A.  16-26.    Mags.  4,  61. 

Smyth  says  that  this  object  is  very  beautiful  and 
close,  and  that  the  measures  are  attended  with 
great  difficulty,  except  when,  as  Hj  expresses  it, 
'*  the  star  will  be  quiet."  Chambers  remarks  that 
'*Madler  found  ihe  period  to  be  88  years,  and 
Hind  made  it  96  years;  but  Doberck  has  arrived 
at  a  much  h^her  value— vix.,  233  years,  and  there 
oan  be  no  doubt  that  this  is  much  nearer  the 
mark."  Hi  says  that  it  *' requires  a  most  excellent 
telescope  to  see  it  well." 

The  following  are  some  of  the  measures 


somewhere  between  73  and  88  years.  Sir  John 
Herschel  noted  that  the  rings  round  the  telescopic 
image  of  this  star  **seem  to  have  somethmg 
pecaliar  about  them;  they  are  thin,  and  extend 
farther  than  in  general." 
We  have  the  following  measures 

£  P  ''  ' 

Dawes  P 

Auwers  P 

Doberck  P 

Jedrzejewicz  P 

Perry  P 

73  Ophiuchi,  R.A.,  18  3.    Mag.  67,  7-2. 

The  binary  character  of  this  close  double  star 
seems  to  be  not  yet  f  ally  determined,  alUiough,  as 
Chambers  points  out,  there  is  evidently  a  diminu- 
tion  in  both  angle  and  distance,  as  the  following 
measures  will  show :— 


168-4 

D  =  4  66 

Bp. 

1819  63 

124-8 

D  =  6-62 

1840-69 

107-9 

D  =  0-49 

1860-74 

76-4 

D  =  303 

1878-54 

628 

D  =  2-74 

1880  66 

61-3 

D  =  2-68 

1882-66 

L  W. 
Smyth 

Dawes  P  s 

Madler  P  . 

LO  P  = 
DembowskiP  < 

Doberck  P  : 

3  P  : 

Perry  P  = 

H  Draconia. 


P  =  331-8  D  =  0  84  Ep.  1825  61 
«.,  ^  ^        .  .  1834-48 

1840-64 
1860-68 
1861*63 
1870-45 
1878-47 
1880-46 
1882-52 

Mags.  6,  61. 


361-2  D 
358-3  D 

12  9  D  = 

18-6  D  = 

28  6  D  = 

33-5  D  = 

37-7  D  = 

87  6  D  = 

E.A.  17-2, 

A  slowly  moving  binary,  with  a  period  said  to  be 
about  600  years,  and  conndered  by  MerscheL  to  be  a 
mmiature  of  Castor. 


1-0 

1-07 

1-05 

1-36 

1-51 

1-69 

1-45 

1-34 


Herschel,    P  =  23I4  D  =  4-36  Bp.  1781*73 


2051  D 
191-1  D 


2:  P  = 

02  P  = 

Doberck  P  = 

Perry  P  = 

L  2215.    B.A.  17-40, 


3-23 
=  2-82 


1710  D  =  2-49 
165-0  D  =  2-20 


1832-22 
1851-74 
1877-64 
1882-63 


Mags.  6-9,  7-9. 


Gledhill  says  that  the  change  in  angle  is  uncer- 
tain. 


Dswes 

P=    69-2 

D  =  1-81 

02 

P=    98-7 

D  =  0-88 

0  £ 

P  =.  185-6 

D  =  0  68 

B 

,P  =  246-9 

D  =  0-96 

Perry 

P  =  2691 

D  =  Q  79 

Z  P  =  310-6  D  =  0-74  Ep.  1831-53 

Dembowski   P  =  304  6  D  =  0-67   „    1865*92 
Sporer  P  =  300-7  D  =  070   „    1876  64 

Perry  P  =  2940  D  =  093   „    1882-67 

ti*  Heroulis,  B.A.  17-41.  Mags.  9-6, 10  6. 
This  very  rapid  and  interesting  binary  was  dis- 
covered  in  I806  by  Alvan  Clark.  «*In  1860," 
Bays  O  r,  quoted  by  GledhilL  "  the  measures  of 
this  star  presented  no  difficulty ;  but  in  1873  its 
separation  could  not  be  effected  on  any  but  the 
finest  nights."  "Doberck,"  says  Chambers, 
**  finds  a  period  of  64*2  years."  The  following  are 
some  of  the  measures  :— 

O  n 

Ep.  1857-60 
„  1868-60 
„  1873-60 
„  1880  47 
„    1882  58 

T  OphiuchL    B.A.  17-66.    Mags.  6,  6-7. 
Hi  April  28tb,  1783,  found  it  to  be  <<  the  closest 
of  all  his  double  stars."    In  1825  and  1827  £  could 
not  see  the  companion.    In  1836,  however,  with  a 

Eower  of  1000,  and  in  moments  of  best  definition, 
e  saw  the  stars  separated.  Hind  finds  the  period 
about  120  years,  and  Doberck  about  217  yearn.  I 
find  this  star  an  easy  object  now. 

or  Pa  223-1  D  s  0-94  Ep.    1840  61 

Secohi  P  =  246-8  D  «  1-30    „      1860  77 

Dembowski  P  »  247*8  D  ts  1*42  „  1870  60 
Jedrzejewicz  P  =  262*2  D  s  1-89  „  1880-67 
Perry  P  «  262-2  D  =  1-34   „      1882-62 

70  OphiuchL    R,A.  17  59.    Mags.  4-1,  6-1 

Dawes  says   that  this  is,   '*  One  of  the  most 
interesting  and  beautiful  of  the  binary  systems ;  " 

and  there    is    a  very   fair    agreement ' 

computers  as  to  its  period,  which 


L  P  -  269-7  D  «  1-64  Ep.  183105 

Madler  P  =  252  8  D  =  1*17  „    1861*89 

Doberck  P  =  250  0  D  «  I  03  „    1876  61 

Perry  P  =  2470  D  =  1*03  „    1882-61 

c^  Lyras.    E.A.  1840.    Mags.  4  6,  6-3. 

This,  with  the  followiuff  pair,  form  the  cele- 
brated **  double-double,"  the  separation  of  which 
with  the  naked  eye,  is  a  remarkaole  and  somewhat 
unusual  feat.  Webb,  in  his  charming  and  most 
useful  *'  Celestial  ObjecU,"  says  there  is  *<  Uttle 
doubt  of  the  rotation  of  each  pair;  c>  perhaps  in 
about  2,000  years,  e'  in  half  that  time ;  and  pos- 
sibly both  pairs  round  their  common  centre  of 
gravity  is  something  less  than  a  million  years." 
We  have  the  following  measures  :— 


I  been  allowed  to  do  se,  my  own  eyepieces  would 
have  done  every  justice  to  a  really  flue  object- 
JT^aM.  W.  Wray. 

Laurel  House,  North-hill,  BQghgate,  Aug.  18. 

HOW  TO  HAKE  A  FLAT  FOB  A  NEW- 
TONIAN BEFLBOIOB. 
[20409.]  ~A8  by  some  mistake  on  my  part  or 
the  printer's,  the  sketches  did  not  appear  in  lettsr 
20370,  I  have  sent  others.  I  also  w£ih  to  oorreet 
another  error  of  my  own  or  the  printer's,  occurinjr 
in  the  12th  line  from  top.  of  letter  20370.  I^ 
should  read,  «  For  if  the  discs  are  slipped  (or  slid) 
together,  there  is  a  chance  of  scrat^ng.''  The 
dotted  lines  in  Fig.  1.  show  the  sections  of  major 
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Herscheli  P  =  33*9 
O  E  P  «  22*6 

Doberck     P  s  16*3 
Perry         P  =  17  0 


€«  LyrsB.    B.A.  18*40. 


Longst 
to  bs 


D  «  3-44  Ep.  1779-83 

D  =  3  &2  „    1840-74 

D  =  304  „    187866 

D  =  3-62  „    1882  60 

Mags.  4-9,  6-2. 

Herscheli  P  =  l?8-8  D  =  3*"80  *  Ep.  177983 
02  P  =  151-1  D  =  2-73      „     1840  83 

Doberck     P  =  1391  D  =  2-24     ,,    1878-66 
Perry         P  =  131-5  D  ==  2-69     „    188260 
I  shall  be  very  happy  to  look  up  the  stars  men- 
tioned by  your  valued  correspoudent,  Mr.  Herbert 
Sadler,  when   an  opportunity  occurs  of  dealing 
with  tnem  successfully. 

The  above  measures  were  made  with  the  18|in. 
Calver  reflector. 

Jeyon  J.  Uuachamp  Perry. 
St.  Paul's  Vicarage  Observatory,  Alnwick. 

HABXINGS  ON  JUPITBB. 

[20407.]— Anothbb  observation  of  the  red  spot 
on  Jupiter  was  obtamed  on  August  19tb,  the  p. 
end  bemg  on  the  C.  M.  at  16h.  20m..  and  the  centre 
at  16h.  47m.  The  spot  was  very  well  defined,  with 
power  186  on  my  6im.  Calver,  and  but  little  fainter 
than  last  year.  A  delicate  streak  extended  from 
the  p.  end  for  some  distance  south  preceding ;  but 
otherwise  it  appeared  perfectly  regular.  In  letter 
20380,  p.  646,  Mr.  W.  F.  Denning  both  delineates 
and  refers  to  the  narrow  streak  seen  following  tiie 
red  spot  last  year  as  being  contluuous  now  with 
the  south  equatorial  belt ;  but  on  August  19th,  it 
was  just  possible,  though  with  very  great  difficulty, 
to  separate  this  streak.  It  has,  however,  increased 
immensely  in  size  and  prominence.  On  the  same 
night,  a  spot  was  seen  similar  to  the  new  one, 
figured  on  p.  646,  in  the  northern  hemisphere,  and 
ill  the  same  position.  It  was  much  shorter  than 
this  spot,  not  being  much  more  than  half  as  long 
aa  the  red  spot.  It  was  noted  on  the  centre  at 
13k.  66m. 

The  south  equatorial  dark  belt  is  now  in  an 
extremely  intei^stin^  condition,  numerous  dark 
patches  and  spots  bemg  visible.  One  of  these,  of 
unusual  size  and  darkness,  and  very  well  defined, 
was  observed  on  the  C.  M.  as  under :~ 

August  19th 14b.  28m.,  p.  end. 

„  ....  14h.  43m.,  centre. 

„  ....  14h.  68  6m,,/.  end. 

A  fainter  spot  of  the  same  kind  was  visible  a 
little/?,  ihe  p.  end  of  the  red  spot.  It  projected  a 
little  way  south  of  the  belt,  and  formed,  with  the 
dark  streak  following,  a  shallow  bay,  wh^'ch  con- 
formed to  the  curve  of  the  north  edge  of  the  red 
spot.  This  patch  was  noted  central  at  15h.  66m. 
A.  Stanley  Williams. 

Brighton,  August  19. 

P.S.— In  letter  20360,  p.  620,  I  stated  that  the 
white  equatorial  spot  was  on  the  centre  on  August 
6ch  at  loh.  36m.  This  observation,  however,  rwUly 
refers  to  another  spot,  very  similar  in  appearance, 
a  Uttle  following.— A.  S.  W. 

Z  HEB0X7LIS-4-56in.  /  APBBTUBE. 

[20408. I^In  justice  to  myself  allow  me  to  say 
that  I  did  not  supply  the  eyepieces  Mr.  Gardiner, 
of  Newburgb»  N.T.,  refers  to  iu  letter  20382.  Had 


axis  when  edged.  As  this  will  conclude  my  letters 
on  this  subject,  I  will  here  say  that  I  shall  be  glad 
to  answer  any  questions  concerning  the  matter 
that  may  crop  up,  Prismatiaue. 

FOOAL  XKAGES,  OASSBaBAIN  TBIiB- 
800PBS,  dte.— TO  *'F.B  A.a,"  *'OBDXBIO 
VITAL/'  •«  W.  O.  P." 

|;20410.]-Mat  I  ask  "  F.B. A.S."  to  kindly  turn 
to  his  letter  of  Mav  19th  last,  in  which  he  gave  me 
what  I  had  not  before  seen— a  rule  for  the  mameter 
of  star  disc,  and  supplement  the  rule  by  informing 
me  what  is  the  lowest  power  per  inch  of  object- 
glass  that  is  necessary  to  raise  a  disc  on  a  star. 
**01d  Kitchener"  refers  to  the  point,  but  his 
remarks  are  not  very  accordant  inter  ae.  The 
answer  which  **F.B.A-S."  favoured  me  with  was 
not  really  a  reply  to  my  original  query  (addressed 
to  "Orderic  vital,"  and  by  him  referred  to 
"F.E.A.S."),  and  as,  so  far,  no  reply  has  ap- 
peared, I  venture  to  re-state  the  question,  or 
rather  Questions. 

The  first  is  this:  With  a  given  lens  of  known 
focus  fand  aperture  ?)  what  will  be  the  diameter 
of  the  light- spot  as  received  on  a  card  at  the  focus 
of  such  lens.  As  regards  the  insertion  ef  *' aper- 
ture "  in  the  query,  a  letter  of  mine  on  p.  166. 
April  21st,  will  explain  why  I  do  so. 

The  other  question  refers  to  the  sffect  on  the 
rays  of  light  of  the  lengtti  of  focus  in  a  lens  or 
mirror. 

Let  there  be  two  lenses  of  the  same  diameter, 
but  one  of  them  having  twice  the  focal  length  ox 
the  other,  and  let  them  be  so  placed  that 
their  fod  are  on  the  two  smes  of  a 
photometer  screen,  what  will  be  the  pro- 
portionate illumination  of  one  to  the  other 
when  thus  measured  ?  For  the  Cassegrain  tele- 
scope, I  will  (in  order  to  save  engraving  a  fresh 
block),  ask  your  correspondents  ab3ve  referred  to 
to  insert  in  the  diagram  on  page  217,  May  I'Zth,  a 
small  s  between  £  and  F,  ana  a  large  X  btihind  the 
concave  mirror  to  the  left  of  D,  both  letters  re- 
ferring to  points  on  the  axial  line  D  H.  Then  let 
the  bent  line,  D  C  E,  turn  about  the  point  C  till  C  £ 
passes  through  x,  then  we  may  assume  that  C  D 
produced  wul  pass  throush  X.  This  gives  a 
geometrical  method  of  findmg  what  alteration  in 
the  focus  of  the  small  mirror  will  throw  back  the 
point  D  at  vertex  of  large  mirror  to  any  given 
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—  -^P*^      "-  -t  —  -7ii»j  0A4,  and  Fx 

»    -^    aar..jiH.  ..^^    «A  ^i*«  «ip»  tiM  4liatuu» 

-^    .s-sTTj-    -  -   iT  m^*«nd,  hot  I  do 

-»  -.  •    -.    _ IV  iwx  1>  toXbj  Hur 

— —  =._■■--  .  «-.Aj.Lr  t4«0t  to  be  Yui«d, 
'•■■  ■  — -  ^  ~  '---■  --C  u«  adiTort.  Can « 
-r  ^--»  ^Ji    ^.  vi.-.^.  j»  lie  /TMfuNiittete 


yrgXQgs,  ju. 


^=^>    —    t_-  jiL^— •:   :;f_i-3*->4«iaf  occurred 

i;  ,    -  Jlr      Mftev:  ad  mjttit,  and 

-  Hi^i  «  aij  tMt  I  hare  been 

I  c^se  Bj  return  with 

f  avtaeica.    I  would  now 

-7  acse  nefc  method  waa 

*  rr^  '  r  =:-b  ^akh.     I  hare  an  eld 

"^-*  w  TiTff.  ra  vliifh  the  lUdinf  block, 

I  Xf  Kx^  ju^-f.  M  ffradnated  to  lenre 

r  -z  t  ±x>^  nJ«  attached  to  the  body- 

k-aicr  ^  »c=f  focb  as  to  read  to  1-200 

- uaiat'-i    U  am  incb.      it  ia  the  only 

'v^sta  I  »a»«  •««,  er  heard  of,  in  which 

TTnfortnnately,  the 

pruticilly  lueless  by 

!  itf*  ac  Ttifuiizg  it«  or  it  would  have 

— -c  a  wr»-i-^ir^«6«<K  to  carefnl  testing.  There 
a  -  -^  ar  n  a.aDMt2*m  with  this  qaeetion,  zone- 
T**-  ,  « :.  :  ;  i>  «•  3f>.  Wa«all  will  not  omit  to 
, .::  -  ^1  -».3iC  :i  -^  woc  as  ttBCcmmon  difficulty 
s  ^.jx.rc  &  r^cu  Ixcn*.  In  all  the  descriptions 
-  ^  .t  't-  *  :>•  "T'j::zi^*  and  **  mounts,"  theee 
^  o  m  ««  lYvs*  cri  >^  and  eonoentnc.  but  in 
•i-fr  1  ,-^«i»  ft  g'-:u-  \.^  "lop-aidtdntas"  (if  Imav 
,u«  .^..-n  ft  ^FT*:*  •r>-e«  to  occur;  iu  fact,  the  axis 
1  ':-••  ji.rr.-r  .«  a.^a  at  ita  eaolR,  and  is  also  out  of 
-^,.1**-.  'w'  i  li*  v-fterd  of  the  ourre.  If  such  a 
^.«r«^  war*  MaiBa*»  aad  pffodttciUe  at  pleasure,  I 
kw:t  -n#  'ft  wvuM  W  axactiy  auitable  for  a  Hersohe- 
> «.*  %.Mc\c« ;  tet  as  il  ia praotieally  neither  one 
. «  .t  >  ao«  ti«  c4hsr  it  csn  only  be  looked  on  as  a 


>  1.- 


ria»m^  ^'var  tha  oilfaient  let*ac8 1  see  some 
I II  iM  -  tet  takaii  place  about  ey«>ieoes, 
Xft^  m4  ttalMsd  aiijr  nim&oa  to  the  fact  (?) 


liw  :i.  U*v><irt«ii«m«ii»«ipaefclaiaflttedfor 
.^.  v.vrt.  VMtaMiothMteHi  of  eyafiMoa.  with 
^v,  .«Aana»irtwii«d  ae  mm|»  &  I»7«.  of  oor- 
^  c  a*  A  c^Ham  d«gw%  Iha  aphanoal  and 
^,^  .  ^.  •  *  ^^wartmaof  an  oWact-ijIasi  or  miofp- 
^N  V  .^'^'  i^^  but  since  with  th«  reflector  the 
*,  V  ^  ,s  .,  uil^w,  what  is  iu  other  respecto  an 
,..  >,*  -  *^v  «.*•?  Uooma  a  defeot.     What  sigra  our 

'   ■■'^'^'  '^^  '  '  A.B.  I- 

y^trjui^a  ACOUMirLATOBa. 

^^  4ii.     A*  -  i'*lo»io'»  (p.  64»)  bad  looked  oa 

i^,  .  A...^i\!u.ut  24  Swan  lamps  being workad 
sN^  .\  r  ^^^•c^Huwulators.  ha  would  haTo  found  a 
i:  *,  >Nv.^Ui«*u  aaviug.  *•  I  would  hare  aireryoiie 
^.***  w4a4  »H»  kwowe.  and  as  much  aa  ha  toows, 
L.I  .xTZ^'*  and  a  lutlher  perusal  ml^thave 
.t;Uwktr»trer<>*s  out  that  P«^^Mihls 

i  rw  ^«i  what  thJy  know  Uttia  about,  oajis&g 
r  t^MiU  a«U  ttilsleadlug  statements  to  be 
.i.-  Ku^l  w  a  draadfully  staia  platituda,  but 
:  ria  JX  Twful  IT  OaUo's  "^lettar  whkh 
*  M t^^uiuU  .feolman  of  U.e  genus  mwaVniat 
1  triT^  «^»W  -^n'  "  ^•l"'**'  hasafltuaMy 
X.tn^\!^viWoaultha  yauraAcouinulatorpom. 
^  *  ^a  WaiMl  rmm  the  obliging  attendant  tb^ 
\^X^U^V  •«'UU«»-  '«'»'  aocumulaters,  and 
w    \***4  HMwr       I  oooolnsion  that  your 

^:  :XXuWe  i»«lfl  ottdynamoi,  "  knowanothing 
.vll  V'^  Uu  10,  ••  Oalorto  "  ,  return  to  th«  ob- 
!  V   4tw*.vU»U,  id  ask  hiia  what  sort  of  a  Bwaa 

^  ;^lT^*lVhal  r^«*fr'*"*7JrM'r^'; 

*       ^al-  IS  iiroduo*^.    *'  »ow  1  Jncraaae  tha 
^    ^\  W^UU.-iiio«»tone«uit^«Ml.^ 
,  .  i4...u«»-wl  to  ibirtyoaoUl.iS."    Having 
i^T  -  i.'*l'»'*« "  »»r  multiply  24  aoeu- 

x       1/1  vulia  and  aatba  r^  M.r,  rw|uiraa 

*r:.*2k«  NOW.  j«*  r.^Lr^i.r'^ 

Tmt   kuoSring   aoythmg  about   it. 

r;.iv»4l  at  tha  er/i,.'lmi  ,n  that     It 

■  *  fjJ\l^^  Wbtainoantof 


sohigbanaathoBtyP  Does  <' Galodo  "  know,  aad 
has  be  avar  aeeo  moce  than  one  Lampe-8oleil  ia 
his  lilai*  Finally,  why  does  he  not  study  his 
EvousB  J^Mjcajjuio,  and  learn  what  B.H.F.  really 
?  Gaierimet«r« 


[20413.1— *•  Calobic"  (letter  20394)  gives  three 
statements,  gathered  from  different  sources,  which 
appear  to  him  contradiotory.  As  a  matter  of  faet 
ail  three  are  ttue.  A  16-oandloSwaii  lamp  haa  a 
reaistaaca  of  about  40  ohms !  and  since  we  require 
oTsr  1  amp^e  current^  the  minimum  number  of 
Faure  oeUs  is  about  S4  or  26.  If  this  number  of 
cells  be  obtained,  provided  they  az«  large  and  thus 
do  not  offer  any  great  resistance^  we  may  light  24  or 
even  more  lamps  with  the  same  number.  Aa  to  the 
statement  of  the  Faure  Co.  attendant,  ha  no  doubt 
referred  to  a  small  2  or  5-oandle  lamp.  The 
small  2*oandla  Saran  oan  be  worked  wiui  2  or  3 
Faure  cells,  so  that  4  would  do  it  well. 

** Caloric"  would  do  well  to  inquire  more 
closely  into  facts  before  stating  that  '*]s.>'  **  knows 
nothing  about  it"  Xd.B.A. 

[20414.]— With  refareaee  to  my  remarks  on 
the  above  in  *' Notes  on  Dynamo-Maohines," 
*' Caloric"  has  ventured  to  express  an  opinion 
that  I  am  ignorant  of  the  subject,  and  his  oonelu- 
fiion  is  based  on  two  facts,  lat  A  wati^maker  iu 
Paris  lights  hia  shop  with  24  Swan  lampe  worked 
with  24  aeoumulators.  2nd.  On  page  523, 1  write : 
**The  E.M.F.  of  a  Faure  accumulator  is  3  volts, 
and  the  E.M.F.  required  for  a  Swan  lamp  is  45 
volts."  I  have  observed  sundry  good-natured 
criticisms  of  my  Notes  from  time  to  time,  and 
have  taken  no  notice ;  but  there  is  a  limit  to  human 
endurance,  and  that  limit  is  reached  when  one  sees 
a  man  strutting  through  the  columns  of  a  scientific 
journal  evidently  under  the  impression  that  he  is 
writing  jokes  for  a  wedtly  comic.  I  say  empha- 
tically tbot  a  Swan  lamp  of  the  ordinary  coostruo* 
tion  will  not  give  20  candles  with  an  E.M.F.  of 
45  volts.  I  have  also  to  remark  that  I  did  not  fit 
up  the  lamp  in  the  watchmaker's  shop  at  Paris ; 
it  is  consequently  'not  my  business  if  he  does  not 
work  bis  lamps  up  to  their  full  power.  It  is  easy  to 
calculate  the  E.M.F.  at  the  terminals  of  his  lampe. 
E.M'.F.  of  each  accumulator  2  volts;  resistance 
•Olohm;  number  of  accumulators  24.  Resistance 
of  each  lamp  83*6  ohms ;  number  of  lamps,  24.  If 
Y  B  KM.F.  at  terminals  of  lamps,  then 
33;6 

2  y  24  __     24  4-  -01  X  24 
V  '6^ 

24~ 

1-4  V  +  •24  V  =  67-2 
1-64  V  =  67-2 


Y^  67^2^ 
1  t)4 


-  41  volts  nearly. 

Does  'Kyalorio"  suppose  that  redudog  the  E.M.F. 
at  the  terminals  of  the  lamp  causes  it  to  strike  on 
the  spot  and  refuse  to  give  a  light,  or  is  he  awaie 
that  decreased  E.M.F.  simply  means  dimiaished 
light  ?  The  obUging  attendant  to  whom  «*  Caloric  " 
ruert  certainly  did  not  moan  a  Swan  lamp,  as 
undecttood  in  the  ordixMuy  sense  hy  electriuml 
engineers.  The  Swan  lamp  is  a  weU-known 
standard  lamp  employed  to  give  an  illuminating 
power  of  16  to  20  candles,  and  if  **  Calorie"  wiS 
read  over  the  paragraph  of  mine  with  which  he 
finds  fault,  he  will  see  that  I  spedaUy  mention 
lamps  lately  eonstruoted  of  small  candle-power  to 
Ught  with  six  volta— La,  three  accumulators. 
The  attendant  evidently  had  one  of  these  in  his 
miiid#  I  have  no  intflntinn  to  be  hard  on  a  oritio 
whoaa  knowledge  ia  of  sdioolboy  order.  It  is 
really  very  kind  of  <*  Calocic "  to  furbish  up  a 
newspaper  report,  and  inteniew  the  attendant  at 
Faure's  for  the  purpose  of  administering  an  anti- 
dote to  readers  of  the  *<  B.M.*'  who  may  have  beso 
uafocttinate  enough  to  come  under  the  handful 
influenoe  of  mv  pernicious  writing ;  but  attendants 
are  uoiffm^rollij  considered  scientific  authorities, 
and  newspaper  reports  are  not  wholly  reliable.  It 
may  be  true  that  four  accumulators  will  lisht  a 
small  Swan  lamp,  although  not  the  ordinarySwan 
lamp ;  it  may  be  a  truthful  report  about  the  Paris 
watchmaker ;  it  is  certainly  a  fact  that  a  20 -candle 
Swan  lamp  requires  at  the  lease  45  volts,  while  it 
is  abuodaatly  manifest  and  beyond  the  shadow  of 
a  doubt  that  '*  Caloric  "  is  profoundly  ignorant  of 
the  very  foundation  of  the  snbjeal,  and  glad  to  pin 
his  faith  to  Faure's  attendant  or  anything  else. 
Had  '* Caloric"  asked  civilly  for  the  explanation 
of  a  seeming  paradox,  one  might  have  been  dis- 
po«e<]  to  clftar  away  the  mists  for  him ;  but  that  he^ 
koowiog  nothing  whatever  of  the  matter— as 
shown  by  his  letter— should  step  to  the  front  with 
all  the  uij^ity  of  a  savant,  and  tell  another  cor- 
re«pondcut  that  he  knows  nothing  of  what  he  is 
writing,  only  shows  that  his  ignorance  is  equalled 
by  hi<  unappriachable  preaamption.  Alas  !  fools 
ruiib  m  wh«  r«  autfels  fear  to  tread.  E. 

01CAXL  DTlTAMOa 

[2041«S.]«WzLL  you  permit  me  to  Join  with  Mr. 
Tiaaaaater  in  warnUig  aiaatswrs  and  othera  from 


laying  out  money  in  Msall  dynaoKM,  psaosdii  bj 
the  extremely  low  price  chaqsed  ?  Thos  iiao«Q». 
mercially  valid  reason  why  a  maker  of  ansUy 
good  machine  should  be  satisfied  with  ths  coi  §( 
the  materials  used,  nnd  diarge  nothing  lor  4sB|b^ 
ing,  mounting,  &c.    A  few  years  ago  a  mjsi  li 
artidea  appef^«d  in  these  columns,  wnttm  visk 
graat  authori^,  giving  amatenra  adrios  sad  in* 
stmotioDS  how  to  build  small  dynaiaos.   I  do  sot 
know  whether  any  were  ever  built ;  but  the  unta 
eimultanaoualy  advertised  that  ha  mads  dimnn 
for  industrial  purposes.    I  was  foolish  enoa^  to 
order  and  pay  for  ona— £25  waa  theeost;  bstii 
repairs,  faies  for  sand^g  to  and  fross  Sesflaii, 
telegrama,  &o.,  it  stands  m  between  £SOi«l  £4«. 
It  never  did  any  work,  is  a  monster  in  uglhi«si.ad 
a  paragon  of  bad  finish.    It  will  not  reali»  £5,  if 
I  was  going  to  sell  it.    Such  was  my  expemMSff 
cheap  dynamos ;  let  others  take  wamiag. 

I  built  a  machine  myself,  partly  aocoidiag  to  ib 
instructions  published,  partly  altar  own  obsmi- 
ticDS.  It  never  did  so  much  work  as  any  site 
dynamo  with  the  s&me  weight  of  iron  and  oopfir 
wire.  But  it  did  afford  ma  great  instrmotion,  ssd 
as  a  commercial  conoem  has  earned  its  ooittB 
times  ovor,  and  will  turn  out  oMny  bundled  pooadir 
worth  of  good  work.  For  general  work  I  ksn 
bought  one  of  Elmore's  qdcndid  maehinss,  which 
is  all  any  man  can  desire. 

As  I  have  built  a  dynamo  which  does,  aad  hsi 
done,  useful  work  for  mora  than  nine  moothifl 
think  I  am  right  in  saying  that  small  laboatoty 
machines  can  be  made—m  fact,  both  Weston  sod 
Elmore  make  such— but  I  should  think  as^atlo 
machines  would  be  the  handiest  where  power  nuot 
available.  A  machine  for  supplying  one  saallsis 
or  a  few  incandescent  lamps  need  not  be  sithv 
large  or  expensive,  and  with  the  excellent  oppsc- 
tunity  we  had  in  the  Civstal  Palace  of  wvassmin 
machines,  combined  with  the  artielaa  in  Eaginm* 
ing  and  elsewhere,  I  think  that  any  amatanr  with 
some  knowledge  of  electricity  might  oonstxuet  a 
machine  that  will  suit  him.  Any  one  who  does 
not  knows  the  laws  of  eledxicity  I  would  stnagly 
advise  to  master  these  first  before  buildisg  % 
dynamo.  Anelo  -Dane. 


[20416.]— To  show  that  I  believe  I  can  sa&tr 
all  as  to  the  strict  veracity  of  my  atatemants,  I 
will  notice  a  few  of  Mr.  Lancaster's  otherwisi 
welcome  criticisms  on  my  letter.  Fiist,  then,  hs  ti 
informed  that  the  speed  (in  m  v  note)  for  four  to 
six  ten-candle  lamps  was  2,000  revelations  mt 
minute,  not  1,700,  and  this  was  done  by  ofv  manior 
a  little  over  that  space  of  time.  It  ia  not  to  beios- 
poscd  that  a  man  could  exert  all  hia  strength  Ills 
this  for  many  minutes,  but  he  could  oertainly  do  fo 
for  this  short  time.  But  what  is  the  quesuon  at 
issue  ?  AVhat  I  spoke  of  was  a  small  dynamo,  sod 
not  by  any  means  limiting  it  to  the  power  of  one 
man :  especi&lly  when  trying,  aa  I  did,  to  gat  ths 
best  possible  reaulta  out  of  tie  machine.  I  think 
if  it  took  half-horse  power  to  work  it,  the  resulti 
obtained  are  very  favourable.  The  qustfter-baas 
that  I  judged  was  put  into  the  machine  wras  whsa 
it  was  going  at  the  rate  of  4,000  revolutions  pa 
minute.  The  engme  I  worked  it  by  was  voy 
powerful,  and  it  was  extremely  hani  to  tall  tks 
exact  amount  of  power  used.  However,  I  hafs 
nearly  got  a  half- horse  power  engine  finished,  aad 
I  expect  this  will  drive  my  roaflhiae  very  easily. 

I  cannot  understand  how  a  quarter  boraa-powcr 
is  four  times  that  of  a  man,  for  I  have  nlwnya  besa 
under  tiie  imprcasion  that  one  borao-powar  wai 
equal  to  eight  men.  This  is  what  some  gaa-«ngiaa 
makers  take,  and  what  I  intended  our  reado*  to 
undsrsland.  Then  the  case  standa  thns:— Obs 
man  (for  short  time)  five  ten*candle  power  UpUa 
at  2,000  leva.,  \  hoise-power  (two  mf b)  four  flVa- 
candle  power,  two  ten-oandla  power,  and  six 
twenty-candle  power  (half4ighted}  nt  4,000 1 


I  need  scarcely  add  that  it  was  atraining  tbs 
machine  to  run  it  at  4,000  revolnttona,  butl  did 
BO  to  y^  all  I  could  out  of  it.  For  continuous 
running,  of  coarse,  these  results  would  be  Isasenrd 
30  or  40  per  cent.,  but  for  short  experiments  aU  I 
have  said  could  be  got  out  of  thtt  machine. 

I  think  it  would  have  been  far  better  for  me  to 
have  waited  until  I  could  give  iu  proper  laaguige 
the  power  of  the  machine ;  but  I  reallj  oould  act 
let  such  aa  attack  on  my  veracity  go  by  un- 
notioed. 

To  show  that  I  feel  certain  my  resuHa  nre  aansB 
as  possible  correct,  I  make  the  offer  to  Bftr.  Lse- 
caster,  as  I  have  already  to  another  gentleman,  to 
give  him  every  facility  iu  my  power  ^r  testing  tho 
machine,  and  I  shall  be  glad  lor  him  to  rq>ort  on 
it  himself. 

I  must  add,  before  dosing,  the  best  results  whsa 
driving  by  hand-power  were  obtained  bjr  separately 
exciting  the  field-magnets  with  a  bichromate  osll, 
but  when  using  steam  1  did  not  use  that. 

I  must  add,  too,  that  I  am  in  no  wny  connedad 
with  the  makers  of  this  machine ;  but  I  ass  wilk 
a  oompany  supplying  largely  Swan  lamps,  ao  tkat 
I  know  their  power  when  I  see  it. 

I  amsorryi  cannot  rive  my  earn  name,  but  Miliar 
on  busmesB  grounds  I  must  again  anbaaeihe  nif* 


Al70.  25,  1B82. 
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SKAU.  BYHAHOS. 

[20417.]— As  Mr.  Laaawter  (20403)  has  taken 
vponhimMlf  to  nj  that  «<Tried"  (29394)  statM 
**  what  mxiBt  be  abeolately  false,"  I  feel  it  my  doty 
to  eORobonte  *'  Tried'i "  itatementi.  I  preinme 
that  the  maohine  «* Tried"  referred  to  ia  Mr. 
Patriok'i ;  if  so,  I  may  state  that  I  also  went  to 
his  shop  and  asked  to  see  the  oapabilitiee  of  his 
maohine ;  but,  as  it  happened,  he  only  had  four 
10-oandle  inoandesoent  lamps  in  the  shop,  and  it 
was  fonnd  that  when  the  machine  was  driven  from 
the  foot- lathe  there  was  not  sufficient  resistanoe  in 
the  lamps  for  them  to  giro  their  fnll  light ;  but 
after  introdueing  a  piece  of  thin  iron  wire,  about 
1ft.  long,  between  the  terminals  of  the  madiine, 
which  I  imagine  wonld  be  eqaaJ  to  about  two 
lamps  (making  up  the  six)  it  was  found  that  with  a 
little  of  my  assistance  with*the  treadle  of  the  lathe, 
they  gaye,  as  '*  Tried "  states,  as  much  light  as 
they  should.  ~ 


Queen's-xoad,  Battenea. 


Ffad.W. 


[20418.1—1  WAS  Tory  mudi  pleased  to  see  the 
letter  of  **  Tried"  in  the  •*  E.M.'' of  Aug.  4,  clear- 
ing up  a  lot  of  doubts  oonoeming  small  dtnamos, 
upon  iHiich  so  much  cold  water  has  been  thrown. 

AomteuTS  desiring  to  construct  small  dynamos 
haTB  not  known  what  to  do  in  the  matter,  as  one 
person  in  one  number  of  the  *'  £.M."  would  say  it 
was  useless  to  make  such  a  machine,  and  in  perhaps 
the  Tery  next  number  another  person  would  say  the 
-contrary. 

I  think  "Tried"  wonld  oblige  others  besides 
myself  if  he  would  state  what  kind  of  armature 
the  maohine  has,  and  if  Siemens',  whether  the  cy- 
lindrical or  H  gtrder. 

I  have  an  idea  that  I  could  drive  a  small  dynamo 
by  means  of  a  small  water -motor,  Ne.  3  Empress  for 
instance,  which  runs  1,600  revolutions  per  minute, 
as  we  hav«  here  a  preesore  of  90lb.  per  square  inch. 
If  in  this  idea  I  am  mistaken,  I  shall  be  very  nUd 
to  be  told  so.  W.  L. 


VOSSr  XLEOT&IOAL  MAOHIKB. 

[20419.]— In  damp  and  rainy  weather  it  is  often 
found  that  this  machine  requires  a  small  initial 
charge  of  electricity  to  start  it  into  action.  This 
may  be  supplied,  I  And,  in  the  following  simple 
manner:— Take  a  small  camel-hair  brush,  costing 
a  penny;  hold  it  lightly  against  the  revolving 
plate ;  the  slight  friction  thus  produced  will  almost 
mstantly  give  the  needful  charge.  The  ^>arks, 
too,  may  be  increased  both  in  length  and  frequency 
by  another  simple  device.  Take  a  piece  of  wire, 
say  No.  20,  and  6ia.  long ;  sharpen  one  end  and 
beod  the  other  into  a  hook  ;  insert  the  pointed  end 
into  a  cork,  previoosly  fastened  on  the  top  of  the 
▼ertical  comb;  bend  the  wire  forward  till  the 
hooked  end  projects  over  the  two  knobs  of  the 
conductors.  From  this  hook  suspend  a  worsted 
thread,  or  one  of  thick  cotton,  long  enough  to 
reach  to  the  base  board  nearly.  Now,  on  turning 
the  crank-handle  and  withdrawing  the  Imobsof 
the  conductors  the  sparks  will  be  found  to  come 
faster  and  grow  longer  through  the  influence  of 
this  simple  thread  which  wriggles  about  in  a  curious 
and  life-like  manner.  Another  device  I  have 
adopted  is  this :  To  the  base- board,  near  the  front 
edge,  I  have  fixed  two  binding  posts— one  near 
to  and  in  oennection  with  one  con<knser,  and  the 
other  near  to  and  in  connection  with  the  other  con- 
denser. To  these  posts  may  be  attached  two  chains, 
one  to  each.  On  laying  the  chains  on  the  table  in 
two  heaps — say,  an  inch  apart— and  then  separating 
the  two  conductor-knobs  to  the  same  distance,  two 
bright  sparks  will  be  produced  simultaneously — 
one  between  the  knobs,  and  the  oiher  between  the 
chains.  Vacuum  tubes,  laid  on  the  table  between 
the  chains,  will  be  bautifuUy  lit  up,  and  shocks 
oan  be  taken  from  the  chains  in  various  ways.  If 
one  chain  be  laid,  say,  over  one  shoulder,  and  the 
other  chain  over  the  other,  the  shocks  will  be  f dt 
smartly  through  the  clothes ;  the  strength  of  which 
can  be  regulated  to  the  greatest  nicety  by  increas- 
ing or  decreasing  the  distance  between  the  knobs 
oftbe  conductors. 

I  consider  the  machine  a  most  interesting  and 
beautiful  invention ;  for  by  its  means.  Static  Elec- 
tricity may  be  produced  at  any  Ume,  in  large  or 
small  quantities,  for  charging  Leyden  batteries, 
lighting  up  vacuum  tubes,  giving  shocks,  &c.,  Sco. 
It  is  always  ready — ^no  amalgam  or  other  pr^ara- 
tion  being  required ;  the  mere  turning  oi  a  small 
orank  handle,  which  may  be  done  by  a  child  three 
years  old,  ia  all  the  power  required  to  develop 
copious  streams  of  ehratridty.  1  am  surprised  so 
little  has  appeared  in  your  yaluable  paper  on  this 
the  best  of  electrical  machines. 

August  21.  John  O.  Frank. 

STBAjaHTBNINO    OAOOKBD 
OA8TINOS. 

[20420.]— Thomas  D.  West,  whose  artide  you 
haye  reproduced  from  the  American  Machinut^  is 
inoorreet  in  many  thinKS,acoording  to  my  judgnent. 
Ha  says  truly,  that  ttie  foreman  of  a  foundry  is 
puxsled  to  tell  how  a  casting  will  go,  when  looloAg 
at  a  oompUcated  pattern  for  the  first  time ;  and  in 


ordBr  to  keep  U  stvalght  the  ^reat  question  isy  how 
so  to  maaage  that  all  parts  wiU  oooi  equally.  T. 
D.  W.  says  **  There  are  two  rcasoM  for  esitings 
waiq^g.  The  first  is  ill-proportioaed  thiokness, 
the  seoGod  the  allowing  of  some  parts  to  cool  before 
the  others."  This  is  very  misleading ;  for  what  he 
states  as  the  first  reason  is  only  the  cause  of  the 
second,  and  so  there  is  oaiy  one  reason— via.,  onepart 
cooling  h^efo  the  others.  Again,  he  says,  **  When 
the  thtokness  of  metal  in  a  ooluoui  is  not  equal,  the 
thin  side  will  cool  first,  and  draw  the  tmek  side 
towards  it,  thereby  making  the  ttin  side  of  the 
column  eonosffe  and  the  thick  side  oonvex.*'  The 
very  opposite  of  this  is  the  result  of  an  unequal 
column ;  the  coneave  eide  is  the  thick  eide^  the  oause 
being  that  the  thin  side  in  ooding  baeomes  rigid, 
while  the  thtok  side  being  still  plastic,  and  subject 
to  compression,  is,  therefore,  not  liable  to  bend  by 
the  eontraotion  of  the  thin  side;  and  after  <Aa^  con- 
traction is  passed,  the  thick  side  has  ite  shtintoge 
to  undergo,  and  that  force  acting  like  a  bow-«tring, 
draws  the  ends  of  tiie  casting  nearer  to  each  other 
on  that  side,  and  it  therefore  becomes  cencaw. 

T.  D.  W.  seems  to  me  to  be  more  of  a  praotisal 
man  than  a  theorist  He  says:  **  Choi  the  thick 
parte  and  keep  the  thin  parte  hot  is  about  all  that 
can  be  said  as  regards  keeping  iU-proportioned 
castings  stzaight."  This  is  correct.  He  further 
says :  "  Try  to  keep  all  parts  of  the  same  temper- 
ature, BO  that  their  eontraetion  wiU  be  equai."  He 
should  have  added  ae  to  time^  as  contraction  in  all 
parts  of  a  castiag  (thick  and  thin)  is  alike  in  amount, 
not  as  T.  D.  W.  has  it,  i.e, ,  '*  a  thin  body  of  iron 
will  contract  more  in  cooling  than  a  thick  body." 

Again,  he  says,  **  Often  moulders  will  .  .  . 
shovel  the  sand  from  the  top  in  the  middle  of  a 
casting,  in  order  to  keep  the  ezids  of  it  from  coming 
up.  This  is  wrong ;  for  by  oooling  the  middle  on 
the  top  side  this  part  is  conteacted  qoickertbsn  the 
under  side,  which  will  natoraUy  cause  the  ends  to 
come  up."  I  say  this  will  not  be  tiie  case  if  coaling 
is  done  early  enough— all  along  the  top  eide^fbr 
the  under  side  being  still  pliistic  will  comprsBs  by 
the  aetion  of  the  oooling  side,  therefore  wul  net  be 
affected  from  the  straight,  and,  when  tbeuader  side 
comes  to  contract,  it  will  act  like  a  bowstring  and 
draw  the  ends  c^i^m— just  the  reverse  of  what  T. 
D.  W.  states.  Again,  "The  ytmt  that  eools  fimt 
wiU  generally  keep  the  casting  in  the  shape  it  was 
bent  when  hot."  No,  it  won't ;  the  part  that  is  edd 
is  rigid,  while  the  part  that  is  warm  has  still  to 
shrink  a  bit,  and  will  either  cause  bending  or  break 
i^M//' in  cooling  down. 

At  the  close  of  his  article,  T.  D.  W.  gives  an  in- 
stance of  gates  and  runners  drawing  a  casting 
crooked,  "  The  casting  of  a  small  toothed  rack  was 
run  from  a  runner  parallel  with  it,  by  a  series  of 
spmee  entering  the  rack  mould  from  the  runner  at 
equal  distances  all  along,  and  when  the  casting  was 
taken  from  fiie  sand,  it  was  bent  sideways,  concave 
eide  next  f  unners.  This,"  he  savs,  **  was  caused  by 
the  runner  being  lighter  th^n  the  casting,  and  in 
cooling  and  contracting  quickest  it  drewtlie  casting 
crooked.  To  remedy  this  runners  were  made  ou 
both  sides,  &c."  This  is  another  instance  of  T.  B. 
W.'s  practice  being  correct,  but  of  his  theory  being 
fallacious ;  having  a  runner  on  both  sides  was  right, 
but  the  cauAc  he  assigns  for  the  casting  being 
crooked  the  first  time — with  the  runner  on  one  side 
— ^is  meat  certainly  wrong.  The  side  of  the  casting 
next  the  runner  being  concave  shows  that  the  runner 
mutt  have  been  plastic  while  the  casting  was 
cooling,  and  the  runner  having  its  shrinkags  to 
undergo  afterwards,  acted  as  a.  bow-string  along 
that  side  of  the  casting  and  drew  the  ends  towards 
it.  Patternmaker. 

Boanybridge,  August  16th,  18B2. 


BStSAJ). 

[20421.]— Soms  time  ago,  I  inquired  through 
your  columns  why  English  bread  was  so  wretchedly 
underbaked.  I  elicited  no  satisfactory  rep!y.  I 
haye  now  found  out  the  reason.  AbakerfrwriUy 
avowed  to  me  to-day  that  it  would  not  pay  to  bake 
bread  thoroughly,  on  account  of  the  attendant  loss 
of  weight.  It  appears,  therefore,  that  the  less  you 
bake  the  bread  the  better  for  the  baker, — but  the 
worse  for  the  stomach,  I  fancy.  For  my  part,  I 
would  rather  pay  more  and  get  bread  that  can  be 
assimilated.  Dlsiruated  Torel^ner. 

80BBW  PBOPBLIiSBS. 

[20422.1— The  arrangement  described  by 
C.  T.  E."  on  p.  551,  letter  20402,  does  not 
appear  to  me  to  possess  any  theoretical  advantage 
as  a  mode  of  propulsion  over  the  paddle  or  screw 
methods.  If  the  plate  be  supposed  to  be  parallel 
to  the  vessers  side  when  first  put  in  motion,  a  con- 
riderable  part  of  the  stroke,  and  that  also  being  the 
part  where  the  plate  offers  the  greatest  resistance 
to  motion,  will  be  comparatively  meffeotiye  to  drive 
the  yessel  forwards,  the  greatest  effect  being  only 
attained  towards  the  end  of  the  stroke,  one  of  the 
great  advantages  possessed  by  the  screw  being,  I 
eonoeive,  that  it  keeps  up  a  continuous  ss  well  as 
a  uniform  thrwt  forward.  It  would  be  fatal  to  the 
speed  of  any  yessel  to  haire  four  rods  suffistatJy 


strong  enough  to  work  such  a  pair  of  *■  fins,"  pro- 
jeeting  from  the  sides  at  right  angles  to  the  line  of 
motion ;  then  there  woulo^be  the  oompticatlon  of 
stuffing  boxes,  as  well  as  seyeral  additional  joints 
neoessary  to  oonseot  the  fin  to  the  two  rods,  which 
I  ptesume  are  to  slide  in  an4  out  parallel  to«aoh 


MoBAXi. — ^This  plan  is  mudi  more  oompHcated  in 
its  arrangements  than  a  screw  propeller;  possesses 
DO  advantage  in  theory  oyer  that  means  of  propul> 
sion,  and  won't  do.  J.  J.  A.  (Liverpool}. 

STOVBHENaa  AND  STm-WOB8KXP. 

[20423.]— Tf  **  Neo  "  can  come  aertMs  a  book 
entitled  **  The  Druidical  Temples  of  the  Oonnty  of 
Wilts,"  by  the  Bey.  £.  Duke,  M.A.,  fte.,  1846,  h» 
will  find  some  Interesting  chapters  on  Stbnehenge 
and  other  stone  elrdes. 

A  Wo>tiId-be.Plp«r. . 

BAILWA7   SiaBTALS. 

[20424.]— My  patent  automatic  apparatus  is  a 
Bfwwhanieal  oontrtyanoe  plaoed  at,  or  Mar^  the 
signal  itself,  being  enable  of  yarioas  laoditoa- 
tioas.  A  straight  or  segmental  bar  of -notal  oon- 
struotiony  slotted  at  one  ssid,  is  aotnsted  fsoea  the 
signal-bos  by  means  of  the  nsoal  iatsrieoking 
lever,  and  a  latch  passing  along  the  hm  by  nssans 
of  the  slot,  is  m  oonnaotkm  with  the  stgsal. 
When  this  lat(^ is  in  poolipo,  with  thashesdder 
on  the  bar,  the  signal  oan  be  taken  off  by  tho 
signaUnan,  or  kept  on,  as  per  requirement;  but 
should  the  signal  be  off,  the  train  on  passing  the 
mechanism  releases  the  latch  from  its  point  of 
detention,  and  the  weighted  arm  ia  oonneotion 
with  the  signal  places  it  in  the  danger  posiMon» 
Electrical  eontact  apparatus  may  be  applied  ia 
yarious  ways,  and  it  is  not  unfrequantly  that  tha 
distant  signal  is  taken  off  after  the  trtfia  hasrun 
within  it,  in  oonseqaeiice  of  the  same  not  being 
seen  from  the  sigaal-boz. 

I  desire  to  retain  the  signal  at  danger  until  tho 
train  has  cleared  the  sesfeion ;  but  I  do  Bot  in- 
terfere with  any  systems  now  ia  use. 

Hackney.  J.  Harriflom. 

[20425.]— I  OTTOHT  to  be  much  obliged  to  those 
correspondents  who  haye  kindly  noticed  my  sug- 
gestion re  railmy  signals ;  but  owing,  I  suppose, 
to  the  heat  or  the  holiday  season,  they  bayescarcely 
paid  me  the  compliment  of  undetBtanding  what  I 
meant.    Perhaps,  however,  I  did  not  make  amttera 
dear.     One  gentleman  (p.  523}  does  not  see  '*any 
advantsffes,"  and  ^nks  a  semaphore  much  better 
than  a  disc,  by  which  I  learn  for  the  first  time  that 
I  have  suggested  a  disc  instead  of  s  semaphore. 
Another  (p.  548)  savs  the  suggested  alteration  fa  a 
**  mechanical   disadyantage*'— which  is  extraor- 
dinary, too,  eonsidering  that  the  alteration  is  only 
in  the  meaning  to  be  attributed  to  a  signal,  let  ttiat 
signal  be  what  it  may.    This  gentleman,  having 
set  up  the  skittle,  proceeds  to  knock  ir  down  in  a 
variety  of  ways  until  at  last  he  is  satisfied  that  ft  is 
really  dovm.     Probably  twenty  years'  faence  the 
mechanical  disadvantages  of  the  present  signal- 
ling   arrangements    vnll     be     generally   retog* 
nised    as    out    of    place    in    these    times,    but 
until  then   I   can   agree   with    '*  Tittes worth," 
that   *«  both  for  the   sake   of*  uaifonsfr^  and 
clearness  an  angle  of  45"  for  a  *  go-ahead'  signal 
would  be  the  oest  to  adopt  universally.**    The 
cbatrsaan  of  the  London  and  North- Western  (p. 
648),  oommewtiBg  on  my  assertion  that  by  tiie 
preeent  sjrslem  a  driyer  prooeeds  unlest  obstructed, 
says  **  so  he  would  if  the  system  was  Ranged  as 
proposed."    On  the  oontrary,  I  put  it  the  other 
war,  and  say  the  driver  would   be  perpetoftlly 
<* obetrueted  "  exeept  when  he  had  a positlte  signal 
tooome  on.    Hi.  Moon  says  the  <*afl -right  II  a 
postttve  Older  to  oeme  on,"  and  Mr.  tStookesavs 
^*m  do  give  apoeiHye  signal  to  come  on,"  both 
statements  being  positive  enough.    But  ff  it  really 
is  se,  pennit  me  to  ask  what  was  Mr.  Stooke*s 
original  queetiott,  aoeempanied    by  a   bea«itlful 
little  engraving  (p.  427)  ?    It  seemed  to  me,  so  far 
from  bsmg  a  positiye  s^al,  that  **  when  we  oome 
to  eaamine  the  anas  at  different  plaoes,  w«  find 
many  different  angles  are  shown  for  w^at  Is  in- 
tended to  be  the  same  signal  "—and  drivws  are 
oceaeionaUy  in  doabt  as  to  whether  the  sigmd  is 
"off"  or  <*on.*'    Mr.  Steoke  fa  the  onlyoofte- 
spoadent  who  has  really  begun  a  re^  to  my 
letter,  and  he  gives  no  argmnent,  but  simply  «ys 
**  we  want  a  conspicuous  signal  for  danger,  and  to 
obtain  such  we  most  keep  ttie  arm  in  a  horisontal 
position."    Allow  me  to  ask  Why  ?    Wbv  rtKMild 
any  signal  at  all  be  wanted  to  block  the  line?    I 
grant  that  dicumstaaees  may  arise  when  a  danger 
signal  fa  neoessary,  but  that  should  be  of  sospemal 
a  eharaoter  that  no  mi«take  oouM  poesibly  be  made, 
like  the  fearful  bhnder  at  Oanonbury.    Bttt  for 
all  ordinary  purposes,  the  absence  of   the  signal 
*Mine  olear,"  should,  could,  and  wouM  indicate 
*<  dan^er>"  which  should  be  considered  the  n<»rmal 
oondltion  of  any  railway.    What  is  done  at  pre- 
sent ?    A  driver  starts  by  a  signal  which  gives  nim 
p«Brml»ion  to  go,  and  he  runs  on,  pasring  the  elg- 
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aa^  4tt»  W  <»«  iMtfl  W  flsdi  one  against  him ;  then 
W  ]«lb  «»  tf  W  caa.  If  il  thoald  hara  been 
wt  *m  »mM5,  t^  aaraiB  of  safety  ii,  at 
9lfrB  T>t^  fmA  it,  tba«'llwdai688  of  a  signal- 
yait.'^  What  m  tW  objeetion  to  takiae  a  bare 
|«i»  «  a  i*w*9  tataal  ?  or,  to  out  it  the  otner  way, 
viai  ii  tW  ct'jeetictt  to  making  a  rule  that  an 
«Mft  ArwM  W  IB  motion  only  when  the  signal 
aafesi^nimatim  drircr  to  come  onP  Ifthepre- 
«SBt  — agi—ti  of  eemaphores  and  posts  are 
•easiBai.  tbua  «91  be  no  qnestions  of  angles,  for 
^A«B  1^  Kae  is  not  dear  the  semaphores  wfll  De 
««ftm  1^  post,  and  the  tiaxaX  to  come  on  will  be 
fftsm  %f^  paltiiag  ttie  semapnere  at  whaterer  angle 
■Hw  be  foaad  most  oonTenient  There  will,  cer^ 
tSBBlT,  be  BO  aeeesfrity  to  make  it  90°.  The  drxrers 
watbw,  tadmkaUT,  be  perpetually  '*  obstmoted," 
wmA  wiSi  nfoeted  only  when  a  siflnal  is  given  to  do 
•ql  I  Mwvkl  like  to  bear  what  objeotioas  the 
^livBra  have  to  the  suggestion.  I  think  the^  will 
•aa  that  there  is  uothiag  very  puzzling  m  the 

Nnn.  Dor. 


[3M26.]-Mb.  Stookb.  20367,  p.  528,  says,  "There 
is  not  likely  to  be  any  oonf  oaion  or  misunderstanding 
ef  aay  kind  whatever,  if  a  rule  of  strict  uniformity 
ia  astsbKsbed,  never  mind  what  the  angles  deter- 
mtmad  on  may  be."  This  sentence  requires  a 
■K>dillcation,  and  certain  conditions  must  be  fulfilled 
befOKo  it  is  said  to  be  true.  In  tiie  first  place  it 
iBpheB  that  the  driver  is  capable  of  estima^ng  the 
angle  made  between  the  signal  and  the  post  to  the 
atmost  maty  (which,  by  the  wav,  is  a  qualification 
Mr.  Stooke  does  not  expect),  or  be  will  cause  great 
confusion.  According  to  Mr  Stooke's  arrangement, 
20267,  the  angles  from  46''  to  86*'  are  allowed  as 
dear ;  but  immediately  the  arm  falls  to  86®  it  must 
be  treated  as  danger.  I  am  inclined  to  think  that 
there  are  very  few  drivers  who  are  capable  of  dis- 
tinguishing in  ttiis  ease  between  the  dear  signal  and 
the  one  for  danger.  In  fact,  we  mav  venture  to 
state  that  there  is  not  one  driver  in  a  dozen  who,  at 
A  hundred  yards'  distance,  could  estimate  such  a 
aieety,  let  alone  when  he  is  on  the  engine  and 
travelling  at  the  rate  of  40  to  60  miles  an  hour.  The 
eame  objection  applies  to  the  doubtful  signal,  be- 
oausefrom  6''  to  4o^  has  to  be  treated  as  danger ; 
hot  should  the  arm  indicate  46®,  then,  according  to 
the  rule,  it  is  strictly  clear.  Secondly,  the  angles 
determined  upon  must  be  sudi  ^at  one  cannot  be 
taken  for  another.  ^ 

Although  Mr.  Stooke  cannot  agree  to  the  angles 
•nggeeted  in  letter  20296.  we  do  not  see  but  what 
they  can  be  made  to  fulfil  the  conditions  which  be 
requires.  For  instance,  suppose,  as  suggested  in 
letter  20296,  the  danger  signal  be  from  zero  to  30®, 
and  the  first  fall  of  the  arm  be  to  16%  then  there  is 
a  margin  of  16®  to  allow  for  wear  and  tear  of  axles 
and  sjue  bearings,  and  also  expansion  before  it 
leaohes  the  dear  signal.  The  same  prindple  applies 
all  through;  but,  of  course,  if  the  suggestion  is 
barren,  let  it  pass  as  such.  It  was  tendered  in 
response  to  the  following  sentence :  20267,  "  If 
anyone  dis^proves  of  these  angles  will  he  be  so 
good  as  to  say  so,  as  by  doing  thiB  assistance  will 
DO  rendered  in  settUpg  a  somewhat  important 
question  P" 

A.  Xanook. 


WAGKK>N  OOTTPLHraS  AND  BAZLWA7 
AOOIDSNXa. 

[20427.1— A  LABOBnumber  of  the  needless  casual- 
ties whien  ooour  to  railway  servants  are  directly 
due  to  the  use  of  diain  or  link  couplings  now 
universally  used  on  railway  trucks  ana  wagsons. 
The  operation  of  "coupling**  and  **uncouphng" 
withue  present  appliances  necessitates  that  the 
operator  should  place  himself  in  a  position  of 
personal  risk,  and  it  will  readily  be  seen  that  the  risk 
should,  if  Dotsible,  be  obviated.  In  the  five  years 
endinff  1880,  no  fewer  than  206  railway  servants 
were  killed  outright,  and  1.614  others  lost  limbs, 
were  crushed,  or  otherwise  injured,  whilst  engaged 
in  coupling  or  uncoupling  trucks  and  waggons.  I 
estimate  that  from  12,000  to  14,000  men  represent 
the  total  of  those  whose  regular  duty  it  is  to 
marshal  and  distribute  trains ;  and  it  is  amongst 
^is  number  that  the  foregoing  casualties  occurred. 
After  making  every  allowance  for  ineautionsness 
on  the  part  ef  workmen,  the  list  of  killed  and 
wounded  deserves  serious  condderation  from  those 
respondble  for  the  continued  use  of  an  appliance 
ia  great  part  the  cause  of  so  much  human  destruc- 
tion. 

In  consequence  of  a  communication  from  the 


Amalgamated  Sodety  of  Bailway  Servants,  the 
Board  of  Trade,  in  February  last,  addressed  a  cir- 
cular to  the  railway  companies  calling  their  serious 
attention  to  the  matter,  and  asking  for  suggestions 
ealculated  to  obviate  the  constant  nsk  now  incurred 
under  the  present  system  of  coupling  wagsons.  I 
do  not  know  what  tffeot  the  circular  has  had,  but 
there  are  no  apparent  dgns  of  improvement. 

A  great  many  improved  waggon  couplings  have 
been  invented,  and  not  a  few  nave,  by  practical 
tests,  proved  effldent.  All  those  I  have  seen  or 
real*  -#  — -^^ed,  1st,  against  personal  risks  to  the 


operator,  by  enabling  bim  to  manipulate  them  with- 
out going  between  the  waggons;  and  2od,  for 
greater  despatch  in  forming  and  distributing  the 
component  parts  of  a  train.  In  a  word,  they  aim 
at  greater  safety  and  economy  in  time.  Hitherto, 
however,  no  company  baa  adopted  an  improved 
coupling.  The  objections  urged  are  the  cost  in- 
volved and  the  desirability  of  maintaining  uni- 
formity for  the  convenience  of  through  traffic. 
The  objections  prevail,  and  the  work  of  death  and 
mutilation  goes  on  at  its  usual  average. 

In  the  hope  of  assisting  in  promoting  the  adop- 
tion of  improved  appliances  by  the  spread  of  in- 
formation, the  Amalgamated  Sodety  of  Bailway 
Servants  respectfully  invite  the  proprietors  of  im- 
proved waggon  couplings  to  send  working  models 
of  their  appliances  to  an  exhibition  to  be  held  at 
the  Mechanics*  Institute,  Darlington,  on  October 
3rd  and  four  following  days.  jGrangements  will 
be  made  to  explain  to  visitors  the  merits  of  the 
several  exhibits,  and  to  contrast  them  with  the 
dangerous  and  time- wasting  appliance  now  used 
on  all  railways.  Any  communication  that  may  be 
addressed  to  me  will  receive  prompt  attention. 

In  the  interest  of  my  fdlow  workers  I  beg  the 
insertion  of  this  letter. 

Fred  W.  Bvana. 
Oen.  Sec  Amalgamated  Sodety 
of  Railway  Serviants. 

306,  City-road,  London,  August  14th. 

VBaXTABIANISM    AND    8I4BHP- 
1.ESSNBS8. 

[20428.]— HAvnro  read  with  much  interest  Dr. 
James  EdmuDda*  letter  in  your  issue  of  the  11th 
inst.,  may  I— as  a  vegetarian  of  eight  years' 
standing— be  allowed  to  say,  with  regard  to  the 
remark  about  vegetarians  suffering  from  sleepless- 
ness, that  such  was  my  experience  when  I  first  left 
off  eating  meat.  I  did  not,  however,  think  it 
necessary  to  abandon  vegetarianism  on  that 
account,  altbongh  strongly  urged  to  do  so.  I 
attributed  the  sleeplessness  to  my  brains  having  fdt 
so  clear  and  vigorous  on  the  new  diet,  that  I  greatly 
overtaxed  their  powers  at  the  outset. 

I  am  working  hard  now,  and  find  that  dropping 
all  study  at  nine,  and  then  taking  a  light  supper  of 
cooked  onions  or  celery,  with  a  cup  of  cocoa,  and 
getting,  if  possible,  a  uttle  "turn  '^  in  the  open  air 
afterwards,  are  pretty  sure  to  secure  me  a  good 
night's  sleep.  Spea. 

Chidehurst,  16th  August. 

ST&INa   VIBBATIOtfS. 

[20429.]— **  Nub  bin  Gbioeb"  says:— •* I  have 
been  given  to  understand  that  a  string  vibrates  in 
sections  i,  },  &c.,  of  the  whole  length,  and  that 
this  secondary  vibration  goes  on  at  the  same  time 
that  the  string  moves  as  a  whole.'*  Yet,  this  is  the 
old  formula — ea«y  to  say,  difficult  to  prove.  But 
let  anyone  take  a  strained  string  (a  piece  of  thread 
will  do)  and  they  will  see  it  does  not  vibrate  in 
parts ;  but  as  a  whole,  forming  a  bow- shape,  the 
widest  part  being  in  the  middle  of  the  string.  Of 
course  the  whole  string  moves,  but  not  in  sections, 
and  pulls  each  end  in  the  same  plane  as  the  direc- 
tions of  the  vibrations.  This  must  be  suffident 
without  any  further  explanation.  **  N.*'  says :  '*  A 
solid  body  touching  a  vibrating  string  produces  a 
point  of  no  vibration —i.e.,  a  node.''  I  answer 
that  the  contact,  if  dose  enough,  will  produce 
another  fundamental  or  fall  tone,  but  if  liffhUy 
applied  will  produce  an  harmonic  node  only  at 
certain  parts  of  the  string,  and  not  at  any  other 
part :  in  fact,  there  it  will  have  no  node  at  all,  bat 
simply  a  blurr.  I  wonder  what  kind  of  harmonio 
node  IS  formed  between  a  violin -bridge  and  post, 
and  what  tone  it  represents?  Please  permit  an  illus- 
tration, sho  wing  the  directions  and  formation  of  vi  - 
brations.  Take  a  wineglass  filled  with  tea  or  dark 
liquor  that  will  reflect  the  light,  and  vibrate  the 
edge  with  a  well  -rosined  violin  bo  w.  You  will  see  a 
pattern  formed  on  the  surface  of  liquor  much  the 
same  as  that  shown  on  the  back  of  a  lever  watch. 
The  circles  begin  at  the  edge  farthest  from  the 
bow,  and  are  reduplicated  till  they  cross  each  other 
almost  infinitely.  Now,  the  edge  of  the  glass  is 
the  centre  of  these  vibrations,  and  the  furthest 
away  from  the  bow  is  the  primary  circle ;  there- 
fore, where  the  sound  commences  is  where  the 
hvmonics  are  produced  all  together;  hence  the 
harmonics  are  inclosed  in  the  diameter  of  the 
vibration,  and  not  in  the  length  of  the  string,  as 
is  generally  supposed.  Then  you  say,  Whjr  are 
hannonics  formed  on  the  length  of  the  string? 
Because,  by  lightiy  interfering^  with  the  vibrations, 
you  reduce  their  diameter  or  size  as  springing  from 
the  middle  of  the  string,  and  thus  only  produce  a 
part  of  the  fundamental  or  open  tone.  Why  can't 
we  form  harmonies  on  a  length  of  free  reed  ?  Be* 
cause  there  is  not  sufficient  control  or  wdght  at 
the  free  end  to  allow  a  reaction ;  but  fix  two  free 
reeds  together,  a  la  violin  string,  and  harmonics 
can  be  obtained.  Sound  is  always  produced  from 
a  centre,  like  light ;  and  only  in  its  centre  can  it  be 
analysed.  The  sound  of  a  string  begins  in  its 
middla  or  centre,  and  from  thence  arise  the  pheno- 


mena of  nodes  forming  part  of  the  vhds.  Ik 
node  of  an  harmonic  does  vibrate,  as  an;  ooAea 
fed  when  playing  the  violin,  because  it  dspeadia 
the  middle  of  the  string.  Now,  granting,  whXw 
true,  that  the  soundboard  and  string  toood  to. 
gether,  I  fail  to  see  why^  a  node,  and  so  nafl  1 
node,  formed  between  bridge  and  soundposk,  en 
affect  tbe  tone.  Besider,  such  a  node  woildW 
formed  in  so  small  relation  to  any  una  or  tosa, 
that  its  effect  would  not  exceed  the  additinifi 
dight  harmonic  Drums  can  be  toned  to  pit^ 
and  are,therefore,  mudcal— dde  kettle-dnuM  1 
some  of  Handel's  choruses.  I  don't  mind  *'  K/i" 
closing  remarks  about  adding  sonndposts;  bfttk 
can  doit  if  he  likes  tohia  Kk>tz  and  piano  or  Uoj*. 
the  result  will  be  the  same — very  bad,  indetd.  ! 
acknowledge  that  the  new  violin  is  m  the  ptm 
of  perfection,  and,  like  all  other  sublunaz^  tta^ 
not  perfection  itself.  * 

*'N.  E.  G."  desires  less  gas;  so  now  fcsik 
daylight.  He  says,  **  I  agree  with  *  Fiddler'  ii 
thinking  the  post  unnecessary,  if  the  toooBdboiti 
be  moved  the  right  way."  Now  this  is  profcsKul 
blarney  ;  because  it  is  well  known  that  no  vio^ 
other  than  my  own  has  been  made  withoiti 
soundpost,  to  be  sny  way  effident,  and  I  tal 
**N.  E.  G."  that  if  he  tries  for  twenty  jesn,(t 
his  so-called  sdentifio  and  universally  wcct^ 
plan,  he  will  not  succeed  In  maktnga  rioHn  «]&• 
out  a  post,  worth  the  hearing.  Take  thefiait 
Strad,  remove  the  poet,  and  it  is  worth  aotUsg;. 
its  wood  <*may  be  cut  in  such  a  way  sstofu  1 
ascendency  to  the  favoured  harmony,**  oc  iv 
other  high-art  style,  and  the  effeoc  will  be  si^  II, 
then,  I  can  produce  a  new  violin  in  two  or  ttea 
days  without  hurry,  and  without  a  post,  to  1 
nominal  sum  in  shillings,  that  shall  far  surpsstaf 
other  violin  without  a  post,  that  cost  tho  ssaea 
pounds.  I  condder  the  victory  mine.  I  ibaflsot 
paste  old  labds  on  my  violins,  or  daub  them  vii 
dirt,  or  play  any  other  professional  gamss;  teia 
the  daylight,  and  in  the  open,  my  work  shsUlrf 
its  own  tale — please  or  displeaae  whom  it  m}. 
But  to  follow  •'  N.  E.  G.'s'^  reaaoning,  wbflNk 
says  .'—"To  sum  up,  the  coundpost  acts  bytno* 
mitting  a  cenain  number  of  vibrations  to  tk 
back ;  an  action  of  slight  importance."  Then  v^j 
have  any  back  at  all  ?  lict  the  transverse  tibntioif 
of  the  strings  act  on  the  soundboard  acroa  tk 
grain;  go  the  hardest  way  to  work,  and  l^tk 
violin  remain  in  its  present  mysterious  oooditn 
another  700  yeart.  There  may  be  half  a  d'sa 
bond  Jide  makers  of  violins  in  England~periks{( 
not  so  many;  and  the  reason  there  are  sofew 
because  of  the  difficult  in  making  a  good  iiitrs- 
ment,  and  the  high  price  consequent  thereon.  Ii 
the  same  time,  we  have  it  on  record  in  these  ps(s 
that  a  fiddle  thrown  together  in  a  hurry  by  ooAGf 
our  mechanics,  sounded  loader  than  a  vtohn  oak 
the  ordinary  way.  Fiddler. 

SCIENCE  AT  SOUTH  KSKSTHG^OIT. 

[20130  ]— I  BBOnr  to  feel  quite  interested  io  Mt 
Jacksou'e  friends;  so  much  so,  that  I  ehoaldlibti 
know  what  it  is  they  really  do.  In  his  flist  ktts 
(p.  498),  he  mentions  four  who  would  hava  bsa  ii 
the  workshop,  &e. .  and  as  he  specially  noted  tfast  m 
was  a  **teadier  of  sdence,"  and  another  a  **8dMoe 
master,"  the  oondudon  seemed  obvious  thst  fti 
other  two  were  not  sdence  teadiers.  It  sppsn 
now  that  they  are  all  engaged  in  science  tmdat 
and  we  will  hope  that  the  retolti  of  thair  Isbota 
are  more  gratifying  than  those  mentioned  in  70B 
article.  Sir.  I  observe  that  Mr.  Jaoksm  oarefoOr 
avoids  the  question  as  to  the  respondbihty  fortk 
ignorance  displayed  by  the  candidates,  which  i^ 
after  all,  of  rather  more  importanoe  than  a  qoo- 
tion  as  to  whether  or  not  he  and  his  frisodi  ^ 
<«  teach."  Hu  example  of  the  '*DediQ> 
oblongata"  question  does  not  touch  it,  hoveiv 
absurd  the  answer  may  have  appeared  to  him.  1W 
fact  is,  as  your  artide  plainly  mtimated,  that  bub; 
of  the  so-called  teachers  have  crammed  tbemHiftf 
to  pass,  and  now,  to  earn  the  grants,  cram  ctsdi- 
dates  in  turn;  for,  take  the  answers  giTeacop- 
463,  and  it  is  obvious  that  those  who  gare  tkm 
were  crasdy  ignorant,  not  to  say  stupid,  and  ootti 
only  have  been  sent  by  **  teachers"  wbohopdtkt 
papers  would  contain  just  such  questions  si  t^ 
^* students *' had  been  coached  to  answer.  U^ 
teachers  are  not  responsible,  once  again  at  aifo* 
asked,  who  is  ?  It  does  not  at  all  follow  tbt. 
because  a  man  enters  at  South  Kensingtos,  pst^ 
the  examinations,  and  gets  sent  out  by  thedfp<rf* 
ment  as  a  **  teacher,"  that  he  is  really  qnali&M  » 
teach,  which  is  an  art  rvi  gemrii^  and  u  not  te  ■ 
acquired.  Given  a  class  of  fairly  intdligeot  ^^ 
anyone  who  has  passed  the  examinations  can  ug«| 
the  passing  of  a  good  percentage ;  but  to  itm 
educate  the  masses,  bom  teachers  are  reqnirw^  ^ 
it  is  clear  that  those  who  sent  the  candidsk  «|| 
believes  that  the  **  increase  of  civilisaticm  o'l"' 
British  Island  is  rectified  by  the  many  indents^* 
in  the  coast,"  &c.,  must  have  lost  whatsmfscv? 
for  teaching  he  once  possessed.  Sdeoflsts*^ 
there  are,  I  know,  who  work  boasstly  ^^^ 
ously  for  small  pay,  having  a  love  for  tbs  Wj^ 
and  an  earnest dedre  to  do  their  duty;  hot mv** 
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theae  nerer  send  crammed  oandidatM  to  be  ex- 
AiBxiied,  on  the  chance  that  thej  may  pass  and  ob- 
tain ft  "  science  oertiaoate." 

Nun.  Dot, 


LBaAL  BBPLIBS. 

PW)I31.]-BANXBTTPT0Y  (47686).  In  this  extra- 
ormnary  case  it  seems  as  u  the  bankrupt's  estate 
had  in  the  end  realised  more  than  the  debts 
owing.  If  this  be  so,  then  the  bankrupt  or  his 
personal  representatives  would  be  legally  entitled 
to  the  surplus.  If  the  querist  knows  who  was  the 
tmatee  in  the  matter,  or  if  it  was  in  the  hands  of 
the  official  assignee*  he  would  certainly  consult  a 
solicitor  with  a  riew  to  reoorering  ttiis  surplus.  I 
hftTa  known  of  oases  where  money  has  been  ob- 
tained in  much  the  same  way  after  a  long  lapse  of 
time. 

Will  (47687).— There  is  no  doubt  whatever 
that  a  dbvise  of  houses  which  are  mortgaged,  only 
passes  the  property  to  the  devisee,  subject  to  the 
mortgage  debt  In  this  case,  therefore,  and,  as  I 
presume,  the  will  does  not  expressly  provide  for 
paying  oif  the  mortgage  out  of  tne  personal 
estate ;  the  executors  are  quite  right.  The  querist 
takes  the  house  and  most  arranc[e  with  the  mort- 
gagee, notwithstanding  the  onnons  dispoeitian  of 
the  testator's  personal  property. 

Window  Lioht  (47695).— I  am  afraid  I  cannot 
nndarstand  this  question,  which  I  would  gladly 
answer  upon  having  the  facts  more  fully  and  dearly 
stated.  But  I  may  say  that  twenty  years* -user 
is  required  to  eetabush  a  right  to  a  window  light, 
ander  the  Prescription  Act ;  and  I  mav  add  that 
one  man  has  a  perfect  right  to  open  winaows  over- 
looking the  land  of  his  neighbour ;  but,  on  the 
other  hand,  that  neighbour  has  a  perfect  right  to 
block  them  up,  if  he  can  do  so,  by  building  upon  his 
own  land,  unless  the  right  to  their  enjoyment  has 
been  acquired  by  twen^  years'  enjoyment  or  given 
by  deed  of  grant. 

Void  Lbasb  (47736).— In  thii  case  tiie  writing 
being  without  seal  or  stamp  is  void  as  a  lease  for 
seven  years,  and  it  could  not  so  be  nsedinany  Court. 
But  as  the  tenant  has  entered  and  paid  rent  under 
it,  he  has  become  a  yearly  tenant  at  the  rent  there- 
by reserved.  The  landlord  can,  therefore,  sue  for 
the  rent  in  arrear  as  use  and  occupation,  and  he 
can  also  give  six  months*  notice  to  quit,  expiring 
at  the  quarter-day  at  which  the  teamaey-  com- 
menced, whOe  he  might,  perhaps,  bring  an  action 
for  ejectment.  He  can,  however,  have  no  right  to 
put  a  look  upon  the  gate,  or  in  aov  other  way  take 
the  law  into  his  own  hands.  But  I  could  advise 
much  more  fuUv  if  I  saw  the  writing,  which 
though  void  as  a  lease,  may  in  some  respects  regu- 
late the  position  of  the  parties. 

TsNAiVTB*  LiABiLrriBS  (47742).— If  a  landlord 
lets  his  house  at  a  yearly  rent,  without  any  asree- 
ment  whatever  as  to  the  time  of  payment,  I  tnink, 
unless  there  is  some  dear  custom  of  the  country 
that  it  should  be  paid  half-yearly,  he  can  only 
daim  the  rent  at  the  end  of  the  year.  Of  course, 
if  the  tenant  had  paid,  even  once,  at  tiie  quarter  or 
half-year,  this  would  become  part  of  the  contract, 
and  he  must  so  continue.  A  yearly  tenant  is  only 
bound  to  leave  the  house  in  the  same  state  as  it 
was  when  he  commenced,  fair  wear  and  tear  ex- 
cepted. Fred.  Wetherfleld. 

3,  Ghresham-buHdings,  Guildhall. 

ooLoxm. 

[20432.]— Ik  reply  to  "X.  N.  X.»'  (20372),  I 
must  aak  him  to  kindly  tell  me  what  oxide  of  copper 
is  used  for  staining  glass  blue,  and  also  if  he  has 
tried  the  experiment  r  I  ask  this  because  I  have 
taken  neat  pains  to  study  what  colours  can  be 
obtained  in  glass  with  the  various  metallic  oxides. 
I  bsve  been  to  one  of  the  first  assayers  in  London, 
wkose  business  it  is  to  prepare  these  oxides,  but 
they  do  not  know  of  the  one  in  question.  I  should 
be  glad  to  know  where  I  can  obtain  a  specimen  of 
blue  glass,  guaranteed  to  be  coloured  witn  oxide  of 
copper  only.  (If  there  is  any  modem  work, 
treatiDff  specially  and  practically  upon  the  oxides 
available  for  staining  glass,  I  should  be  glad  to 
know  of  it). 

"X.  N.  X."  writes :  " The  lig^ht  transmitted  by 
cobalt  glass,  though  very  far  indeed  from  pure 
bine,  does  not  contain  sumdent  green  for  our  pur- 
noie."  This  statement  is  very  misleading,  the 
fact  being  that  cobalt  glass  is  unsuitabTe  for 
makiiig  green,  on  account  of  its  impuritjr,  it  being 
a  rich  blue  purple ;  that  is  to  say,  it  contains  a  con- 
siderable  percentaffo  of  red. 

Inote'*X.  N.  X.'s**  experiment  with  sodium 
OBibODate  **  in  the  dark."  If  he  wishes  to  have  a 
green  effect,  he  should  first  have  sufficient  light  to 
be  able  to  distinctly  recognise  the  blue,  and  then 
ninminate  with  his  sodium.  In  fact  the  blue 
ahonid  have  as  much  licht  upon  its  surface  as  the 
strength  of  the  yellow  fight. 

I  am  not  at  all  suprised  at  "X.  N.  X."  failing 
to  aee  the  green  in  this,  or  in  any  of  the  other 
ezneriments  he  mentions,  even  if  he  were  entirdy 
wiaiont  bias  upon  the  subject.    Under  such  mis- 


leading conditions,  it  is  probable  I  should  not  be 
able  to  form  a  fair  opimon,  although  I  have  had 
so  mudi  practice  with  colour. 

»*X,  Nix."  writes:  "The  light  seen  on  blue 
and  yellow  being  added  together  is  brighter  than 
the  yellow  light  alone,  and  not  darker,  as  Mr 
Calton  supposes."  *'  X.  N.  X."  appears  to  mis- 
understand me.  I  stated  that  a  yellow  light 
thrown  upon  the  screen  would  show  a  stronger 
light  than  if  it  were  only  thrown  upon  the  screen 
alternately  with  a  blue  light.  Of  course  two 
lights  added  together  will  be  brighter  than  dther 
individual  light,  but  lights  flashed  altematdy 
upon  the  same  spot  are  not  added  together.  Would 
"X  N.  X."  call  it  adding  to  a  man*s  account  at 
his  bankers  if  he  drew  out  £100  and  paid  in 
£80^  or  even  £90,  directly  afterwards  ?  (I  am  here 
taking  it  for  granted  that  the  blue  light  is  less 
powerful  than  the  yellow,  as  this  is  pretty  certain 
to  be  the  case.)  A  banking  account  that  varies 
between  £80  and  £100  can  hardly  be  said  to  exceed 
the  latter  amount. 

As  for  the  so-called  blue  glass  that  transmits 
a  considerable  quantity  of  green,  it  is  strangely 
miscalled. 

*' X.  N.  X.*s"  prediction  that  pure  blue  and 
yellow  pigments  would  produce  black,  is  a  great 
advance  upon  the  philoBopher*s- white  theory,  as  the 
ffreen  produced  would  certainly  be  much  nearer 
black  than  white ;  but  he  goes  from  one  extreme 
to  the  other :  his  prediction  is  entirdy  contrary  to 
practice,  for  it  is  an  invariable  rule  that  the 
purer  the  blue  and  yellow,  the  more  intense  the 
green. 

**  X.  N.  X."  endeavours  to  discredit  my  experi- 
ment of  throwing  a  yellow  shadow  upon  a  blue 
surface  by  saying  "  the  blue  paper  is  able  to  reflect 
green,  although  it  absorbs  yellow  and  red,  and 
therefore  the  light  reflected  from  the  paper  is 
green." 

Here,  I  contend,  he  is  mistaken,  and  maintain 
that  a  blue  surface  does  not  absorb  either  red  or 
yellow.  If  a  red  light  be  thrown  upon  a  blue 
surface,  the  combined  b'ght  reflected  to  the  eye  is 
purple,  and  with  a  yellow  light  the  combined  effect 
18  green.  Neither  the  red  nor  yellow  is  absorbed, 
but  are,  in  each  case,  reflected  back  to  the  eye, 
combined  with  the  original  colour  of  the  surface. 
In  fact,  a  blue  surface  reflects  any  hue  that  is 
thrown  upon  it,  and  has  no  special  partiality  for 
green. 

I  really  must  protest  against  the  self-assurance 
of  people  who  calmly  designate  all  their  own  ideas 
as  "science."  " Sigma »*^ writes  (20324),  "Prom 
a  purdy  sdentiflo  point  of  view,  the  disousdon 
about  whid^  colours  are  primsjy,  and  which 
secondary,  is  quite  meaningless."  If  he  had  said, 
from  his  own  (limited)  point  of  view,  it  would  have 
been  more  modest.  I  consider  the  latter  part  of 
his  statement  entirely  erroneous,  and,  Uierefore, 
unscientiQc.  It  strongly  reminds  me  of  a  remark 
made  during  last  year's  discussion— via..  "  What 
we  (the  scientists)  state  with  regard  to  colour  is  as 
demonstrable  to  a  colour-blind  man  as  to  one  who 
is  not."  I  should  say  that,  to  a  colour-blind 
sdentist,  the  whole  of  this  discusdon  may  be 
*  *  quite  meaningless. "  "  Sigma ' '  continues : '  *  The 
whole  question  has  two  aspects— the  sdentific  and 
the  artistic,  which  have  no  point  in  union." 
While  the  sdentists'  view  of  the  question  is  kept 
fordbly  apart  from  the  artistic,  it  is  likdy  to 
remain  in  its  present  unsatisfactory  condition. 

I  was  much  struck  with  "&igma*s"  remark 
about  "  the  production  of  mudo  from  a  violin." 
Do  his^  theories  differ  as  widely  from  practice  in 
sound  as  in  colour  ? 

Again,  he  writes,  <'a  so-called  blue  glass  trans- 
mits blue  and  green,  and  a  yellow  glass  yellow  and 
green ;  the  resulting  hue  should  be  white,  with  an 
excesK  of  green." 

Here,  I  maintain,  he  is  at  fault.  It  might  as 
reasonably  be  argued  that,  upon  oombining  blue 
and  red,  the  blue  glass  transmits  blue  and  purple, 
and  the  red  glass  red  and  purple,  and  the  resulting 
hue  should  be  white,  with  an  excess  of  purple ;  or. 
on  combinisg  red  and  yellow,  the  red  might  be  said 
to  transmit  red  and  oranee,  and  the  ydlow  yellow 
and  orange,  and  the  resulting  hue  should  be  white, 
with  an  exoess  of  orange ;  so  that  we  find  that  blue 
glass,  when  it  is  combined  with  yellow,  transmits 
blue  and  green,  but  when  it  u  combined  with 
red,  transmits  blue  and  purple,  while  ydlow  glass 
transmits  yellow  and  green,  or  yellow  and  orange, 
according  as  it  is  combined  with  blue  or  red ;  and 
yet  these  people  would  daim  the  monopoly  of 
sdenoe. 

What  astonishes  me  the  most  is  that  anyone 
(not  colour-blind)  can  look  at  a  vivid  green  and  not 
be  able  to  see  the  blue  and  yellow  in  it.  A  good 
fllustration  of  the  effect  of  combining  blue  and 
yellow  is  seen  in  a  piece  of  shot  silk,  in  which  the 
green  effect  is  produced  by  separate  threads  of  blue 
and  yeUow.  Last  year  I  suggested  the  experiment 
of  ruling  parallel  lines  of  blue  and  yellow,  |in. 
wide  by  6in.  long.  If  they  are  made  two  or  three 
times  as  long  the  effect  is  plainer ;  but  I  find  the 
green  is  easier  seen  in  a  room  if  ydlow  and  pde 
blue  lines  are  ruled  with  a  pen.  about  forty  to  an 
inch,  over  a  surface  of  about  oin.  or  Sin.  square. 


In  these  two  experiments  we  get  a  good  green 
without  the  blue  and  yellow  Imng  in  any  sense 
lost  to  the  eye,  and  they  cannot,  therefore,  be  said 
to  absorb  one  another's  odonn. 

Take  "Tyndall's  statement  as  quoted  by  ICr. 
Smith,  via.,  "  that  with  a  mixture  of  blue  and 
yellow  powders,  white  light  plunges  into  the 
powders  to  a  certain  deptia,  and  is  ajscharsed  by 
external  reflection,  minus  its  yellow  and  blue  (he 
omits  to  mention  anything  about  the  red),  the 
green  alone  remains."  Now  I  should  like  to  know 
where  the  line  is  drawn  at  which  "  green  alone 
remains  "  without  blue  and  yellow  b^g  visible, 
for  we  can  have  green  that  is  nearly  all  yellaw,  or 
green  that  is  nearly  all  blue,  with  endless  varieties 
between.  Surely,  even  a  sdentist  would  not  say 
that  in  dther  of  these  two  extreme  oases  the  reflec- 
tion was  green  "  minus  its  yellow  and  its  blue  ;*' 
therefore,  they  must  draw  a  line  somewhere.  I 
can  inform  Mr.  Tyndall  that  there  is  no  necesdty 
for  the  blue  and  yellow  to  overlap  to  produce 
green.  The  powders  can  be  carefully  arranged  so 
that  the  colours  are  simply  alongside  one  another, 
and  yet  the  effect  is  green,  and  this  reflected  colour 
is  certainly  not  "minus  its  blue  and  yellow." 

If  we  take  a  saucer  and  mb  some  gamboge  and 
water  in  itj  and  then  add  a  small  peroentoge  of 
(say,  Prussian)  blue,  it  immediatdy  shows  green 
exactly  to  the  extent  of  the  blue  added.  To  this 
pale  ydlow  green  we  add  more  and  more  blue,  and 
observe  the  effect.  We  see  it  changes  from  ydlow 
green  gradually  to  a  deep  blue-green.  Now  what 
right  have  we  to  say  that  the  bine  and  ydlow  have 
neutralised  one  another,  and  axe  lost  P  We  find  in 
every  combination  of  these  two  colours  the  same 
effect  is  invariably  produoed,  and  I  maintain  that 
it  is  their  joint  vidble  presence  that  we  reoognise 
as  green,  exactly  the  same  as  we  call  the  joint 
effect  of  red  and  blue  purple.  What  do  tiie 
scientists  understand  by  blue-green  and  yellow- 
green  ?  Surdy,  it  can  only  mean  that  these  two 
colours  predominate ! 

Most  of  "X.  N.  X.'s"  remarks  are  met  by  my 
letter,  to  which  his  is  a  reply.  It  simply  rests  to 
prove  who  is  mistaken,  as  one  of  us  most  certainly 
IS.  I  would  call  his  attention  to  "  Sigoaa'a  "  letter. 
That  gentleman  is  coming  muc)i  nearer  to  my 
views  than  any  other  opponent,  as  he  candidly 
admits  "  an  exoess  of  green  "  on  combining  blue 
and  yellow  Ughta.  What  is  the  difference  between 
"an  excess  of  green"  and  "a  pale  green  "F  His 
term  is  very  singular,  he  might  as  well  say  that  in 
mixing  blaiok  and  white  an  excess  of  grey  was 
obtainad,  or  that  a  mixture  of  copper  and  aino 
gave  a  vacuum,  with  an  excess  of  brass.  Then 
"  X.  N.  X."  admits  that  the  white  produced  by  hia 
experiment  has  "perhaps  a  yellow  tinge."  I  pre- 
dicted the  result  would  be  a  very  pale  yellow  green. 
So  we  are  not  so  very  far  apart,  after  all,  and  if 
"X.  N.  X."  wiU  kindly  compare  his  "ydlow 
tinge  "  with  a  strong  white  light,  perhaps  he  may 
admit  a  greenish-yellow  tinge. 

Upon  careful  examination  it  is  satisfactory  to 
find  now  nearly  we  agree  ;  and  yet  how  much  we 
differ  in  explaining  the  same  result ;  but  I  think 
it  is  a  connderable  advance  to  have  it  acknow- 
ledged by  anyone  who  calls  himself  a  scientist,  or 
at  least  defends  their  cause,  that  a  combination  of 
blue  and  yellow  lights  produces  a  green  effect, 
even  though  it  is  called  "  an  excess." 

"B.  H."  in  his  letter,  20329,  mentions  some 
apparently  extraordinary  effects,  seen  upon  looking 
through  various  coloured  mediums  at  other 
colours.  I  have  observed  something  the  same 
effects,  and  if  I  had  not  prepared  the  glasses  my- 
self should  probably  have  boMi  at  a  loss  to  account 
for  them. 

I  was  preparing  some  green  glasses  with  aniline 
dyes  and  gelatine  (to  show  that  any  colour  may  be 
rendered  visible  upon  superimposing  varioua  red 
and  green  glasses,  and  ttiat  yellow  is  only  vidble 
when  that  colour  is  in  excess)  as  I  found  the  only 
green  glass  I  could  purchase  was  of  a  very  yeUow 
hue,  being,  in  fact,  nearly  all  yellow.  I,  there- 
fore, made  some  graen  by  mixing  various  yellows 
and  a  blue,  which  latter  was  strongly  tinted  with 
red.  On  looking  throuah  some  of  &ese  greens,  in 
which  both  component  colours  contained  red,  at 
the  apparently  white  flame  of  a  paraffin  lamp, 
which  is  nearer  white  than  a  gas-flame,  I  was 
greatly  suprised  to  see  the  flame  appear  deep 
orange  (this  colour  many  would  call  deep  red) 
while  the  rest  of  the  glass  appeared  green.  At 
first  glance  this  appeued  rather  extraordinary, 
and  some  friends  I  showed  it  to  were  equally  struck 
with  the  result;  but  upon  thinking  the  matter 
over  I  find  it  admits  of  a  very  simple  explanatioi^ 
In  the  first  place,  the  flame  upon  being  oompared 
to  a  white  cloud,  in  daylight,  is  evidently  of  a 
strong  orange  hue,  and  the  olue  and  yellow  dyoL 
of  wmoh  the  green  was  composed,  each  contained 
a  quantity  of  red,  so  that  it  was  quite  evident  that 
the  colour  seen  was  simply  from  the  red  and  yellow 
being   strongest   under    the   oiroumstances,    and 

g'ving  an  excess  of  orange.    One  very  important 
ct  to  remember  in  udng  aniline  dyes  is  that  the 
red  is  not  only  much  the  most  intense,  but  appears 
to  pervade  many  of  the  other  colours. 
X  sent  to  a  wholesale  sdentific  depot  for  some 
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, i  M«%  red,  yaUowyttid  green.    The  red  wu 

Iki  only  mimhiiikwy  oolow ;  the  btae  when  dis- 
MhFid  a  a  fD«r-««Me  bottle  ihowed  eireh  a  etroog 
tii^olredtkaiwM  afitaid  it  wtmM  im>4  be  of 
a^f  vMt  bal  focDd  the  red  was  not  to  peioeptible 
tihi  t^  dye  wae  only  m  a  tbin  layer.  I  bad  three 
dtyee  eent  bm  at  yeUow*  whioh  nappened  to  be 
ocaage ;  they  eontilnecl  eo  mnoh  red  aa  to  be  quite 
naekee  for  my  pcupote,  and  the  green  dye,  at  was 
the  oaae  with  the  etained  glaei,  wae  neerly  all 
ynOev. 

I  vrile  thit  to  warn  '  *  tyros  in  optics  *'  that  when 
I  odonre,  eailine  eepeaaUy,  red  maybe  present 
rben  only  its  complement— Tis. ,  green,  is 
^^ at  by  ordinary  light,  and  I  sngsest  the  fol- 
lowing as  an  explanation  of  **  E.  H.'s^*  statement 
that  graseappemred  seerlet  when  looked  at  throogh 
apm^gtaM. 

GnimisaTeryyeBowgieea,  tiiefe  being  a  very 
iMit  quantity  ol  bhm  in  it.  The  red  in  the  porple 
MM  the  yellow  in  the  erase  OTen>ower  the  bine  and 
gifa  a  more  or  lev  soamt  cffeet  viriiiah  many  would 
aooept  as  red.  while  it  is  really  orange)  ;  in  f  aot,  it 
b  only  a  oombination  el  the  tiiree  pnmitife  oelours, 
red.  bine,  and  yellow,  and  whioheTor  are  in  excess 
wfll  be  Tieible,  althongh  the  result  may  appear 
psvplasing  at  first  glanoe,  especially  to  ^ose  whose 
wbole  knowledge  hae  been  asqnirea  from  books. 

In  aniline  eotoufB  the  red  ^speers  to  be  so  much 
the  most  intense  that  it  wiU  fkeqmently  assert  itself 
where  least  expeoted.  May  not  this  be  owing  to  its 
being  in  a  mnoh  finer  state  of  division  P  The  bine 
I  nsM  appeared  when  dissolTed  to  be  in  oompara* 
tirely  ooarse  grains,  even  to  the  naked  eye,  and 
upon  superimposing  red  and  bine  glateea  of  the 
aame  depth,  the  latter  was  almost  annihilated. 

I  think  the  soientiBts,  in  their  disregard  of  artistic 
reasoning,  ha?e  sometimes  lost  themselves  in  pro- 
foond  soi^try,  when  a  yery  simple  explaaatioa 
would  have  kept  them  right. 

I  do  not  altogether  agree  with  '*  K.  H.*s  "  oon- 
doaions  in  his  fifth  paragraph,  20339.  **E.  H." 
should  know  that  there  are  manj  reasons  (vrhioh 
are  quite  beside  the  subject  m  question)  why 
different  artists  do  not  paint  the  sams  object  alike. 
It  is  impossible,  even  when  desirable,  to  make  an 
exact  copy,  #nd  artists  baye  different  theories  of 
what  to  aim  at  and  also  of  how  to  get  the  desired 
effect ;  some  will  be  afraid  of  erring  in  one  direc- 
tion and  some  in  another.  The  sathetic  school,  for 
instance,  goes  in  for  what  they  call  breadth  (but 
what  others  call  dirt  or  philosooher^s  white)  at  the 
sacrifice  of  other  qualities.  The  leaders  of  this 
school  are,  I  believe,  strongly  colour-blind,  and  only 
go  in  for  these  semi-neutral  tones  because  they 
cannot  trust  themselyes  with  purer  colours*  I  do 
mot  suppose  any  artist  considers  bit  picture  an  exact 
•ounte^art  of  nature  in  colour.  When  I  am  paint- 
incr  a  landscape  I  am  sometimes  painfully  aware  of 
thii  discrepancy,  and  it  would  be  a  great  error  to 
lake  my  sketch  as  an  example  of  how  nature 
appears  to  me.  In  fact,  this  power  of  copying 
what  we  see  constitutes  the  difference  between  a 
good  artist  and  a  duffer. 

If  **  £.  H."  vrill  go  to  any  school  of  art,  prefer- 
ably to  one  where  professional  artists  study  from 
the  figure,  and  just  walk  round  and  note  how  dU- 
ferenuy  the  same  figure  is  rendered  by  each,  one 
will  have  drawn  the  man  very  tall  and  slim,  with 
small  head,  hands,  and  feet ;  a  second  vnll  have 
depicted  him  as  short  and  dwarfish,  with  yery 
large  head,  &o. ;  while  as  to  colour,  amongst  a 
flouple  of  dozen  studies  you  will  find  every  yariety, 
from  a  pale  pink  to  a  dusky  brown  figure.  But 
this  is  not  a  proof  that  the  various  artists  saw  the 
man  as  they  iwinted  him ;  and  I  do  not  see  that 
we  have  any  right  to  assume  that  these  studies  give 
a  more  correct  representation  of  their  yiews  of  the 
figure  in  colour  than  form. 

1  would  here  point  out  that  I  am  not  claiming 
infallibility  for  artists.  Perhaps  some  will  say 
these  are  not  fair  samples,  while  others  may  smile 
at  these  admitted  failings  in  our  profession.  An 
artbt*s  work  is  always  on  view  for  criticism,  and 
eveiTone  considers  he  has  a  right,  if  indeed  it  is 
not  his  duty,  to  critioiM  a  picture,  no  matter  how 
■light  his  own  knowledge  at  the  subject  may  be ; 
but  it  must  not  be  supposed  that  the  memtwrs  of 
any  other  profession  are  any  more  immaculate. 
No  other  profession  offers  so  great  an  opportunity 
for  public  criticism ;  but  even  in  this  comparatively 
trifling  discussion,  I  note  that  some  of  my  critics 
flatly  contradict  one  another's  statements,  although 
they  probably  ioiagine  they  are  defending  the  same 
fiew,  and  think  they  know  all  about  it.  If  we 
could  have  an  exhiintion  of  the  scientists*  yiews 
upon  colour— not  mere  quotation,  but  each  man 
writing  a  treatise  out  of  his  own  hiead,  I  think  we 
■hould  find  the  most  extraordinary  discrepancies 
amongst  people  who  at  present  imagine  they 
agree,  simply  because  they  haye  read  the  same 
book. 

**£.  H.'s"  proposed  test  for  eolour-blindness 
would,  I  am  afraid,  be  much  too  severe  a  test  for 
most  scientific  men.  The  power  of  mixing  pig- 
ments to  copy  any  piven  hue,  is  not  near  so  Rtn^e 
as  might  Im  imagmed ;  and  I  should  consider  it 
quite  sufficient  if  they  could  match  a  number  of 
pain  of  ooloored  articlea.    I  agree  with  ^  £.  H." 


that  the  complementary  colour  of  blue  it  orange, 
and  should  like  to  know  why  ha  objects  to  **  any 
theory  of  the  three  primaiiee."  Amongst  his  other 
statements  with  which  I  agree,  I  would  state  that 
I  also  have  fdand  that  a  yery  small  quantity  of 
white  light  on  a  disc  vrill  oyerpower  the  ooloar ; 
and  as  I  have  previously  stated,  any  hue,  howerver 
strong,  black  included,  may  be  so  briUinitly  ifln- 
minated  as  to  appear  white  if  seen  by  itself. 

Mr.  Qeo.  Smith  (20373),  in  his  last  paragraph, 
describes  a  disc  which  gives  a  yery  simple  and 
true  illnstration  of  which  are  complementury 
colours.  8.  Oalton. 

[20433.]'-«O]ES  of  the  eoirespondente  who  have 
leoently  favaured  you  with  remarks  upon  the  sub- 
ject of  colour,  appear  to  be  arguing  at  cross  pur  • 
poses,  for  piooes  of  eolonred  glass,  and,  aboye  all, 
pigments,  are  sure  to  confuse  a  student  who  is 
examining  tiial  Inaaefa  of  light  whioh  is  denomi* 
natedCMour.  So  far  as  wa  can  tell,  there  is  no  such 
thing  as  colour  in  the  abstract,  but  it  Is  certain  that 
the  normal  human  eye  is  capable  of  dlsttnguishing 
very  many  shades  ox  colour,  and  of  recogmsiag  at 
least  seyen  distinct  colours.  The  modem  theory  of 
light  holds  that  these  are  due  to  a  diffsrence  in 
waye-lenftth  combined  with  a  diffsnnoe  in  the 
yelodty  of  undulation  which  may  be  roughly  repre- 
sented as  7  to  i  for  violet  and  red  reqpeotiyely. 
Although  the  normal  human  eye  sees  seven  distinct 
colours  in  the  spectrum,  it  is  obvious  that  if  the 
undulatory  theory  is  true,  the  spectrum  must  be 
made  up  of  an  inmiite  number  of  colours,  or  at  least 
of  all  wave-lengths  between  the  434  billion  undu- 
lations of  red  to  the  768  billion  of  yiolet.  The  exact 
way  in  which  these  waves  act  upon  the  eye  to  pro- 
duce the  sensation  of  colour  is  still  a  matter  of  pure 
supposition,  and  although  we  know  that  some 
animals  are  capable  of  appreciatiog  differences  in 
colour,  we  do  not  know  that  they  see  tiie  same 
coloun  as  we  do.  We  do  know,  however,  that  all 
human  eyes  are  not  alike ;  that  with  some,  through 
a  disease  or  defect,  the  phenomena  of  what  is  known 
as  colour-UindAess  are  experienced,  and  tiiat  vrith 
certain  drugs  the  action  of  the  optical  mechanism 
oan  be  so  dnordered  that  a  healthy  eye  seA  objects 
in  their  vrroog  coloars. 

According  to  the  Young-Helmholta  theory,  the 
retina  possesses  three  distinct  kinds  of  nerve  fibrils, 
each  of  urhich  ie*  capable  of  distinguishing  one  of 
three  colours.  Of  these  sets  of  fibres  one  is  sensible 
to  red  alo&e,  another  to  green,  and  the  third  to 
yiolet  or  perhaps  to  blue.  The  entire  chromatic 
scale  is  made  up  of  combinations  of  these  three  so- 
called  primary  colours.  Svery  sensatioa  is  due  to 
the  excitation  of  the  fibres  of  tbe  retina  by  these 
colours,  or  more  properly  by  the  wayes  of  the 
luminiferous  ether,  each  set  of  fibres  being 
strongly  stimulated  by  its  own  special  exdtan^ 
and  feebly  stimulated  by  the  others.  In  the  case 
of  red,  for  example,  the  terminal  apparatus  of  the 
fibres  adapted  for  conducting  red  are  powerfidly 
etissulated  by  the  large  waves  of  the  less  refrangibfo 
extremity  of  the  spectrum,  whilst  the  terminal 
apparatus  of  the  nerves  adapted  for  green  and 
violet  are  yery  feebly  stimulated,  and  the  sensation 
of  red  is  the  result.  In  like  manner,  when  the 
sensation  of  gieen  is  pereeived,  the  terminal 
apparatus  of  the  nerves  adapted  for  conducthigthe 
impression  of  green  are  stimulated  by  tiie  waves  of 
moderate  amplitude  in  the  middle  of  the  spectrum, 
whilst  the  red  and  violet  fibres  respond  but  slightly 
to  eudh  wayes,  and  the  sensation  of  green  results. 
And  so,  too,  the  fibres  adapted  f  or  oonduoUng  yldet 
respond  to  the  short  and  rapid  wavee  of  the  more 
mfrangible  rays  which  have  only  moderate  action 
on  the  ^een  and  still  less  on  the  red  conducting 
fibres.  The  intermediate  colours,  such  as  orange, 
are  due  to  the  simultaneous  stimulation  of  theseycral 
sets  of  fibres  to  a  greater  or  less  extent,  and  when 
all  these  sets  are  equally  excited,  the  impresnon  of 
white  light  results. 

M.  J.  Soury,  in  the  Mevue  des  Cours  Scientijt^uei, 
says  that  lately  anew  theory — that  of  Hering— has 
been  advanoed.  Acoording  to  this  physicist  there 
are  six  simple  sensations  of  vision,  and  tbe  various 
colours  ssen  result  from  their  different  association 
and  blending.  These  elementary  sensations  are 
disposed  in  couples  or  antagonistic  paivB:  blackand 
white,  green  and  red,  yellow  and  blue.  On  this 
theory  yiolet  is  a  compound  colour  formed  by  the 
blending  of  blue  and  red,  and  in  an  ordinary  per- 
ception of  colour  four  primary  sensations  are  ex- 
ciled :  Uaok  and  white  and  two  colours ;  but  the 
blue  and  the  yellow  are  neyer  simultaneously 
excited,  nor  are  the  red  and  the  green.  Black  and 
white  are  capable  of  mingling,  and  produoe  all  the 
shades  of  grey,  but  red  and  green  or  blue  and  yellow 
haye  no  disposition  to  t>lend,  but  rather  behave 
like  the  poles  of  an  electric  battery,  and  in  this  ssnse 
the  school  of  Bering,  of  which  Happe  is  the  chief 
exponent,  speak  of  the  polarity  of  colours.  The 
organic  substratum  of  colour  sensation,  according 
to  Hering,  is  not  the  terminal  apparatus  of  the  nerve 
fibre  itself,  but  certain  hypotbetioal  substances, 
such  as  the  yisual  purple,  which  undergo  ohemieal 
chaoge.  On  looking  at  "  white  "  light,  the  yisual 
purpM,  by  a  photo^chemioal  process,  is  constantly 
undergoiog  deoompoeitioa  and  dsetruction,  and  is  as 


rapidly  xestofad..  Bed  Bght 
purale  slowly,  yiolet  Ught  deeomposH  k  un 
rapidly.  Further,  on  Heiing's  theoey,  jnmm 
both  of  disassimilation  and  of  assinrilstinm  in  n^ 
posed  to  take  place,  so  that  when  expoMittoiil 
light  has  exhausted  or  partially  dettroTid  ^ 
visual  purple,  or  its  mother  substance,  poxfon^ 
green  fight  aids  in  the  reparatiQa  of  thkaitaiiil 
and  fits  the  eye  again  for  petMMng  cti  ||^ 
Black  does  the  same  office  for  a  retina  obaad 
with  wWte  b'^t,  and  blue  for  yeltow.  TUi 
affords  a  good  explanation  of  the  phsaoH 
contrast,  and  of  complementary  eoloait.  Ail 
wafer  pUwed  on  a  sheet  of  white  pepsr  givaii 
senntionofayividreddise.  Aefaogsstthbi^ 
at  it  causes  dJewsimHatifm  of  the  retiasi  j/m^ 
whichisasoaiisftantly  runawed;  butiftLeqwh 
dosed,  the  sensation  of  red  yaniibca,  and  isniM 
by  green,  because  sssimilstion  is  then  tskisf  fm\ 
in  excess  of  dissssinineftnn  WtaB  omtim 
states  is  equal  to  the  other  two,  the  twounl^HM 
sspsatiops  are  veoipreeally  deatrootiye.  Hmii^ 
and  green  do  not  blend  to  form  widts.  As4l 
theory,  originally  suggested  by  Diapes,  mimi 
recent^  developed  by  PrsT«  and  by  Ohiifiih, 
refers  the  ooiour  seasstioms  ww  pesQsivet»arft 
catkms  of  tempetatare.  Ctmrp^^inti^hM 
eompWteda sesies of waeatuhee  wkhLsndsh,!' 
that  the  statements  reesntly  made  to  thes««il 
certain  zones  of  the  retina  ars  specially  adsfT 
the  pereeption  of  certain  ccdonrs  haye  bsai  f< 
on  imperxeot  obeervatioos,  and  that  eves  tbi 
peripheral  portions  of  the  nstiiia  can  diflr^ 
colours  proyiding  they  are  soffieientlx  Tam< 
Ofaaipentier  differentiates  in  every  nonnsl  iM 
sensibility  for  light,  a  sensibiU^  tor  ookmr,  as 
yisual  sensibility  or  sensibility  for  fbrm.  Isih 
chromatic  impression  made  on  the  peoflfl 
regions  of  the  retina  he  further  dtstinguiikittB 

S bases:  a  simple  impression  of  light,  a  vaswa 
etermfnate  impression  of  colour,  and  s  ostB| 
impression  of  the  true  ooiour.  The  first  pfaiak 
thinks  clearly  proves  that  the  Inmittons  Beuitiav 
dietinot  from  that  of  colour,  tkat  ft  Is  thewnlttfi 
simple  excitation  of  the  optia  nerve ;  hat  isb 
second  phase  the  cerebral  ceotree  for  eolotr  * 
axoited,  and  the  reason  that  a  quieter  asdOT 
recognition  of  colour  is  made  by  themanlsm 
central  parts  of  the  rethiaisooly  beeaffuel^a 
more  used.  The  tsose  of  ookmr  and  of  hiatal 
a  general  function  of  the  retina,  he  regsidtst^r 
the  rods  nor  the  cones  as  the  rcttnal  eleuiMMilii 
are  stimulated  by  chromatio  atimnli.  H*  tats 
latfaer  to  the  Uyer  of  ganglioaio  cells  lAieb  lie  a 
the  anterior  part  of  the  retina  aa  the  f  eactinai^ 
active  elements. 

Although  it  is  abundantly  obvious  that  (hat  ■ 
ample  room  for  seyeral  investigators  in  tha  Wd< 
research — the  mechanism  of  the  sensstioeelcJ* 
— I  imagine  there  is  no  room  to  doubt  the  heU  i 
Helmholtz,  Clerk -Maxwell,  Tyndall,  and  otbai ' 
am  afraid  there  is  no  help  for  a  paradoaer  ete  ■> 
*Mt  is  really  quite  time  for  the  old  dogma  of  ft* 
being  composed  of  colour  to  be  exchanged  for  isx 
rational  theory,*'  and  who  also  thinks  that  **p* 
is  composed  of  blue  and  yellow,  exactly  sj  bt0> 
brass  u  composed  of  copper  and  alnc**  So*  i 
the  experiments  of  your  correepondent»-tto 
they  have  really  nothing  to  do  with  the  tnbjtf' 
light  and  the  sensation  of  colour — areyetyinto^ 
ing,  but  they  would  be  mote  valuable  If  om  bf* 
what  was  meant  by  the  terms  rod,  green,  bhe,  t. 
Some  people  call  yermllion,  for  instinoe,  re4,ri« 
others  class  it  as  orange,  and  so  on.  It  «o^^ 
well  if  the  approximate  position  of  the  coloc  ■ 
the  spectrum  could  be  always  indleated. 


BleotrleitT  and  Vlaane. — A  eontribeia^ 
the  subject  of  the  electricity  of  flame  has  btse  Itf* 
made  by  Herren  Bister  and  Geitel  (ITinJ  > 
No.6).  The  discrepaaoies  in  previous  resaiv^ 
attributed  largdy  to  the  behaviour  of  the  lifk? 
immediately  outside  of  the  fiame  having  bM'' 
out  of  account.  The  anthem  iwad  a  Tktf** 
quadrant  electrometer  fbr  measoieaMot  ^ 
find  the  supposed  longitudinal  piiisiissfiwurfs^ 
merely  iqiparcnt,  and  doe  ta  vneqval  iai*^ 
the vnrea used  as  electrodes.  On  thsMftvl>^ 
flame  is  strongly  polarnsd  is  eroto  seedoa:  a 
eleetrodein  the  airaboattha  flame  is  etasyif* 


tivetoone  in  the  flsase. 


The  theesy  tfci^*f 
adoptisthia— By  the  preoess  of  iwihiiiTtaF' 
freeeleotridty  is  not  psadueed  in  the  fisa^>  *^ 
the  flame-gases  and  the  air^svelope  W^*^ 
property  of  exciting,  Uka  an  eleetiolyts^  ■**** 


iperty 
liquids  m  contact  with  them. 


•rsr- 


^Mi«^ 


enitation  is  added  a  thermo-electriCt^tD^ 
iDdes.   Tkf« 


incandescent  state  of  the  etoetndes.    .^ 

and  nature  of  the  electric  eaattatlen  is  ft^^^T 
of  the  siae  at  the  flame,  and  dspesAAt  «* 
nature,  surface  -  condition,  and  fbv  *_" 
electrodes,  and  on  the  nature  of  the  uuishlljj 
Inter  alia,  it  is  remarked  that  flaans  tD«7  w«^ 
bined  in  series  Uke  galvanic  elemsats,  t^J^^ 
form  a  "flame-battery."  Aa  Mtadf  gW; 
fuU  account  of  the  experfments  aM0f  to  J*^' 
for  August  3,  oy«  the  initiak  **  8.  F.  T.** 


A.va.  25,  1883. 
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REPLIES  TO  QU££I£S. 

*-•-• 

**•  In  ihmr  amw^rst  Corrmpondinh  mre  re* 
pcet/uU^  n^mtUd  to  mfit9ti<m,  m  Mch  iiHitmm^  tht 
itU  mulmtmberoftkd  query  a$ktd. 


[47144.] -Bendinff  Wood.— WiU  "  CoUodion" 
Iciiidiy  B»y  whether  tha  ateam  should  be  under 
pre«atire,  and,  if  so,  whai  preBsure;  and  with 
x€Qmxd  to  safety -valTo.—  No  Namb, 

[47206.]—Dry  Plato  Dcr^peloper.— I  tend  the 
toUowtag,  whioh  I  always  use  now.  and  whieh 
Sivea  sMthe  greatest  satiif action.  Weigh  out  as 
miiofa  pjTO.  ae  you  waat,  saj  144gr.  Then  weigh 
^ut  raat  4  tioMs  as  maoh  soda  si^hito  {neutral), 
Le.  o76gr.,  dissolve  this  in  about  4oa.  of  distilled 
R'ater,  and  nentraltoe  with  dtrio  aetd,  as  the  soda 
inlpbtte  is  sure  to  be  a  little  alkaline.  Then  add 
the  pyro.,  make  up  the  solutioa  to  G02.  with  dis* 
tilled  water,  fiKer,  and  keep  for  use.  These  pro* 
portMMM  will  giro  3gr.  pyro.  per  draohm ;  but  it  is 
tnoat  ooBveaient  to  mix  it,  so  that  eaeh  draohm  will 
oontsiB  just  tke  light  amount  of  pyro.  for  lov.  of 
devaloper,  aooording  to  ttie  formula  sent  out  with 
the  plAtee.  Pyro.  solution  made  up  bythisfor* 
miila  will  keep  almost  indefinitely,  and,  ualike  any 
other  pyro.  selation,  will  not  tura  seriously  brown, 
oren  if  used  with  twioe  the  usual  amount  M  am- 
moziia  and  kept  on  the  plate  for  a  lengthened 
period.  With  correotly  exposed  plates,  therefore, 
che  aame  solution  cam  be  used  for  ssTeral  oonsecu- 
tiTe  platee,  and  will  gire  negatires  yti^  perfectly 
char  ff late  in  the  shadows,  aiid  entir^h/  free  from 
a  tains,  area  without  mmn^  alum  and  citiioaeid  or 
any  other  eleaxing  solution. — Patbnt  Plaxe. 

[47228.]— Telephone— I  believe  in  the  present 
Bell's  Telephone  the  wire  is  divided  into  three 
lengths,  and  wound  on  the  bobbin  together,  each 
set  of  three  ends,  being  then  connected  to  a  bind* 
ing-screw.    It  is  said  to  act  better. — Airmn 

[47261.]  -^  Araenio  In  WaU.Papev.  —  The 
method  which  I  haTO  found  easiest  and  simplest,  is 
to  boil  the  wall-paper  with  strong  pore  hydroohlorio 
acid  ioor  some  time,  tha  neek  of  the  retort  passing 
into  a  flask,  kept  ookL  and  hsying  just  enough 
watev  ia  to  oeifer  the  end  of  the  neek.  Chloride  of 
areeaie  ia  formed,  whioh  forms  a  yellow  pveeipitate, 
by  ad^ag  snlpharstted  hydrogen  solution  and  a 
few  dropa  <d  HCL-^Ajodo. 

[47321.]— Blectro- Deposition  of  Carbon 
(Tf.^)— Some  expeiiments  which  I  have  been 
trying  under  this  head  have  proved  Tevy  unsatis- 
factory. I  am  afraid  carbon  oaanotbe  satisfaetorily 
deposited,  and  it  is  an  open  question  as  to  whether 
the  particles  would  adhere*— H.  Stooks. 

[47346.]  —  Boomerang.  —  Perhaps  **  Bush- 
raiiger  '*  may  find  what  he  wanta  in  the  following 
account  of  this  weapon,  which  I  have  taken  from 
Beeton*s  **  EncydopsBdia.''  Thinking  the  descrip- 
tion given  may  be  mteresting  to  other  readers  of 
the  **E.  M.,'^  I  have  copied  the  whole  of  the 
article :— Boomerang,  a  miasile  instrument  used 
by  the  Aborigines  of  Australia,  in  war,  sport,  and 
the  chase.  It  consists  of  a  piece  of  hard  wood  of 
a  bent  form,  with  the  curve  of  a  parabola,  is 
about  2ft.  long,  2|in.  broad,  {in.  thiok,  and  is 
rounded  at  the  extremities.  One  side  is  flat,  the 
other  convex,  and  it  ia  brought  to  a  bluntish  edge. 
It  is  discharged  by  the  hand  by  one  end,  the  con* 
▼ex  edge  being  forward  and  the  flat  side  upward  ; 
and  it  is  thrown  as  if  to  hit  an  object  in  advance  ; 
instead,  however,  of  going  forward,  it  ascends  into 
the  air  with  a  rapM  rotatory  motion,  until  it 
reaches  a  considerable  height,  when  it  begins  to 
retrograde,  and  finally  passes  over  the  head  of  the 
porojeotor  and  falls  to  the  ground  behind  him.  This 
aisgular  motion  is  produced  by  the  air  impinging 
on  the  bolf^ed  side  of  the  instrument.  Theboome- 
rang,  the  invention  of  which  would  have  done 
honour  to  the  most  celebrated  man  of  science,  has 
long  been  a  common  weapon  among  almost  the 
lowest  races  of  sava^  upon  the  earth,  and  was 
first  made  known  m  this  country  by  Professor 
M'CuUaghinl837.-H. 

[47396.]— Simpla  Botary  Bngina.— Yon  had 
better  make  an  ordinary  reciprocating  engine, 
and  not  trouble  yourself  with  rotaries,  especially 
ae  the  pressure  is  only  301b.  If  you  must  have  a 
rotary,  I  would  suggest  taking  one  from  Reu- 
leaux's  "  Kinematics,"  for  he  fllostrates  several ; 
but  you  will  have  to  make  the  working  drawing 
yourself.— T.  P. 

[47402.]— Summer  Honae.— You  must  make 
sketches  and  measure  off  the  work;  and  as  to  sizes 
of  timber,  it  depends  on  how  yon  wsAt  the  house 
—strong  or  light.  Posts  Uin.  square  would  be 
stroog  enough ;  but  some  would  prefer  2in.  square. 
You  oon't  say  whether  you  want  it  close-boarded 
or  trellis ;  kut  matched  boarding  iin.  thiek  will 
do  for  sides  and  roof.  The  latter  you  can  make 
splendidly  waterproof  by  coating  with  ooal  tar 
applied  hot;  thso  laj  down  fiat  sheets  of  good 
brown  paper,  and  give  two  more  ooata  of  tar, 
spriokliBg  sand  on  the  laat.~£2.  0. 3L 


[47408.]— FliA  aine.— I  believe  this  is  made  in 
Europe  in  both  Bussia  and  l^^orway.  The  prooesa 
is  tha  same  as  the  other  in  the  mam ;  that  u,  tanj 
parts  oapable  of  yielding  g^elatina  are  boiled,  and, 
when  diUolved,  the  liquor  ia  drawn  off,  the  first 
portions  foraiing  the  best  qualtl^  of  glua — ^T*  P. 

[47411].— Throwing  the  Hammer.— There  is 
no  help  for  it,  except  to  practise  the  throw  in  such 
a  maimer  that  the  head  unds  dead,  as  it  were.  If 
it  lands  so  that  the  shaft  is  thrown  over,  and 
brought  on  to  the  ground  with  the  force  due  to  the 
momentum,  the  b^  ash  and  hickory  will  break  at 
times.— Blacky. 

[47417.]— Vamlahea— I  do  not  know  of  any 
really  good  wock  on  the  subject.  The  best 
«< papers"  were  read  before  the  Society  of  Arts 
some  years  ago,  and  if  you  searohed  the  back 
volumes  of  this  paper  you  would  find  much  valuable 
information.  The  art  of  varnish- making  depends 
so  much  upon  personal  skill,  that  it  is  impossible 
to  write  very  much  about  it.  Copal  is  valuable  for 
makif^  vamish,  because  it  is  dif^ultly  soluble, 
and  is  very  hard  and  tough.  There  are,  however, 
several  qualities  of  the  gum.  I  don't  know  the 
"prepared  painter's  eopaL*'— J.  T.  M. 

[47418.]— Befkigerator.— You  could  make  an 
air^compressiog  pump,  and  use  the  air  to  do  some 
work,  when,  escaping,  it  would  absorb  heat,  and 
cool  the  surrounding  atmosphere.  Bat  you  cer- 
tainly would  not  do  much  in  the  wav  of  refrigera- 
tion with  a  pump  worked  by  hand  only ;  and  I 
fancy  you  wuuld  get  more  coolness  out  of  one  of 
Pictet's  small  ioe  machines. — Essab. 

[47426.]— Begnard  Incandeacant  I«ight.— 
You  certainly  will  not  get  an  incandescent  light 
with  the  arrangement  depicted — uot  even  if  you  use 
gasoline.  You  want  something  much  larger  than 
a  bottle  with  a  small  tube  dipping  under  the  liquid. 
Try  a  case  in  whioh  the  air  is  made  to  pass  amongst 
cotton  wicks  kept  saturated  with  benzoUne— (you 
will  have  a  diffioultv  in  getting  gasoline ;  and  as 
to  petroleum^  I  don  t  think  that  is  sold  here,  for, 
of  course,  it  is  the  crude  petroleum  that  is  meant) 
— like  Fletcher's  gasoline  furnace. — Essut. 

[47463.]— Change-Wheels.— I  see  that  your 
pnnter  has  made  me  say  that  the  wheela  to  cut  31 
threads  per  inch  are  20  and  55  driven,  smd  85  and 
100  driven.  Of  course  it  is  evident  that  this  is  a 
mistake,  and  it  should  be  20  and  55  drivers,  and  85 
and  100  driven.  I  hope  you  will  correct  this  in 
your  next  impression.  When  compound  wheels  are 
used  the  drivers  should  be  multiplied  together  as 
wdl  as  the  driven  wheels.— T.  F.  Gsll. 

[47463.]— Ohange- Wheels  for  Screw  Out- 
ting.— I  appear  to  have  a  difficulty  in  making  my 
wants  properly  understood.  Mr.  T.  F.  Gelland 
**  J.  K.  P.''  give  me  combinations,  found  by  trial, 
for  cutting  nearly  31  to  the  inch,  Mr.  G^U  saying 
hia  is  the  nearest  to  be  found.  But  this  is  not 
what  I  asked  for.  I  can  find  the  combinations  by 
trial ;  but  what  I  want  is,  if  possible,  to  calculate 
directly  to  the  nearest  combination,  without 
spending  hours  seeking  for  a  nearer  one.  I  give 
below  seven  oookbinations,  which  I  have  foond  by  a 
method  of  trial  similar  to  that  recommended  by 
these  two  gentlameo.  They  are  all  aeaier  than 
those  they  gave-Kme  partieulady  aaar;  but  I 
know  that  I  have  not  exhausted,  by  a  tenth  pact, 
the  oombinatioaa  whioh  might  be  conaidsBsd  near 
enough  for  use,  and  still  I  am  not  sure  I  have  the 
nearest.    Those  I  have  found 
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I  hope  that  my  query  is  now  plain  enough.  To  go 
through,  perhaps,  a  thousand  combinatioas  is  rather 
a  task,  and  yet  having  the  change-wheels  to  use, 
why  not  use  that  particular  oommnation  which  is 
nearest  truth  ?  It  is  a  method  of  arriving  directly 
at  this  one  combination  for  any  particular  thr^ 
that  I  am  asking  for.  Does  such  a  method  exist  ? 
— Tey  Again. 

[47473.]—  Chis  for  Laboratory.  —  A  few 
volumes  back,  a  very  good  ill  nitrated  article  ap- 
psared,  entitled,  <*  Gas  from  Gasoline,"  hyF,B^ 
Godstone,  which  will  give  you  all  the  information 
you  want.  It  tells  how  to  produce  a  pressure  of 
air  direct,  by  means  of  a  tromjie  (a  kind  of  simple 
injector,  easily  made),  whioh  ia  far  simpler  than 
any  Boot's  blower,  and  less  expensive  by  far.  You 
can  use  ttie  apparatus  there  described,  or  you 
could  use  one  of  Fletcher's  gas- generators  equally 
well  lor  saturating  the  spirit.  I  followed  tbelatter 
plan,  making  the  lot  myaalf.    I  would  tell  yon  the 


date  when  tiie  article  appeared,  but  am  not  now  in 
a  position  to  oonsult  back  vols.— J.  H^ZMiXHALCO, 

JUN. 

[47486.]— Xaolld*s  Axioms.— In  attempting  to 
show  how  EncUd*a  axiom  3  eaa  be  deduct  fbom 
axiom  2,  Mr.  Romanes  says :  **A  +  Oc=B-|-D; 
from  tbia  we  can  deduce  A  ~  D  =  B  ~  C,  &o." 
Surely  this  is  a  petitio  piincipii  with  a  vengeance. 
—A.  J.  Smith. 

[47491.1— ICaglo- Lantern  SUdes.— I  quite 
agree  with  *'  M.I.C.E.'*  that  it  is  possible  for  a 
person  that  is  slightly  acquainted  with  painting  to 
colour  lantern- slides.  I  should  be  obliged  to  him 
if  he  will  give  f  uU  descriptions  of  his  method  of 
transferring  prints  to  glass,  as  from  the  readinjg  of 
the  answer  I  suppose  he  does,  and  if  specially 
printed  pictures  are  required.— Gbapho. 

[47540.]  —  K^aaurlng  Row  of  Water.— 
"Ditton,''  in  answering  this  query,  has  made  a 
aeriouB  omission— viz.,  the  ooeftoient  foreontrao- 
tion ;  he  has  omitted  the  quantity  **  e,**  out  of  the 

formula,  which  is,  5'35c.b .  h.l;  for  practical  pur- 
poses, call  (:  =  1  of  the  total.  The  correct  Quantity 
18  *22  cubic  feet  per  second,  and  not  '33  cubic  feet. 
John  S.  B.  Bell,  C.E.,  Newcastle. 

[47553.]  —  Problem  in  Dynaaies.  —  Mr. 
Bomanes  says  :  '<  Suppose  the  monkey  to  asoead  to 
a  height  v  aibove  £,  the  point  at  which  tb^  are  In 
equilibrium.  The  action  of  gravity  wiU  cause  it  to 
descend."  How  so,  seeing  &at  the  monkey  and 
the  ball  are  •  supposed  of  equal  weight  F-^.  J. 
Sjoth. 

[47653.]— Problem  in  Djmamlos.— I  look 
upon  the  problem  in  this  light,  which  I  offer  for 
the  consideration  of  **  Tarn  O'Shanter."  It  is  the 
ball  whioh  descends,  and  not  tho  monkey,  and  this 
I  oonelnde  from  what  follows.  Let  p  a  force  of 
gravity,  m  =  the  mass  of  each  body,  and  d  = 
disAanoe  from  the  earth  when  they  are  in  equi- 
librium. We  know  that  j  =  m/ci*.  When  the 
monkey  has  climbed  through  s  feet,  this  becomes 
g  ^  ml  {d  •{■  «)•,  and  since m  / rf'  >  »i  / (i/  +  *)« tha 
ball  must  acquire  a  velocity.  Now,  for  every  incre* 
mont  in  the  monkey's  ascent,  the  b^  will  fall 
through  a  corresponding  increment ;  but  this  will 
draw  the  monkey  through  an  additional  equal 
increment,  so  the  monkey,  for  every  e  feet  in  the 
descent  of  the  ball,  will  always  traverse  2  s  feet. 
Suppose  the  monkey  to  have  a  velocity  r,  then  it 
follows  the  ball  will  acquire  a  velocity  =   \  t>. — 

G.  H.  BOHANES. 

[47573.1— Model  Iiocomotlve  Boiler. —I 
should  advise  **  Shakespear,"  if  his  boiler  is  not  too 
far  advanced^  to  adopt  a  more  simple  method  of 
construction,  unless  he  ia  making  an  exaet  modd  of 
some  partioular  engine ;  the  bend  between  firebox 
and  IxMler  and  riveting  the  plates  whioh  form  the 
barrel  of  boiler  would  not  be  necessary,  and  a 
stronger  boilsr  would  be  obtained.  One  wav  is  to 
cut  out  asheet  of  metal  of  the  shape  shown  m  Fig. 
1,  which,  when  bent  round,  would  fonn  the  barrel 
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of  boiler  sides  and  top  of  outside  firebox  in  one 
piece ;  another  method  is  to  obtain  a  |}iece  of  brass 
tube  of  the  required  diameter  and  thickness— this 
will  form  the  barrel  of  boiler  ;  at  one  end  of  this, 
^d  fitting  outside,  is  riveted  the  outside  firebox 
shell.  However,  if  I  had  to  make  a  boiler  as  shown 
by  sketch  (on  page  508),  I  should  make  the  rings 
in  one  plate,  and  the  bend  at  A  would  be  most 
easily  made  by  cutting  out  a  curved  strip  of  copper 
long  enough  to  take  about  frds  of  circumft^renoeof 
boUer  when  bent  to  shape  (see  Fig.  2) ;  then  each 
ed^e  must  be  worked  out  parallel,  the  large  end  to 
fit  inside  of  outside  firebox-top,  and  the  small  end 
tofit  outside  the  two- thirds  of  diameter  of  barrel 
and  then  riveted  (see  Fig.  3).  This  strip  will  be  like 
a  continuation  of  the  front  plate  of  outside  firebox, 
and  th^  must  lap  each  side ;  the  top  of  this  plate 
must  be  flang^  forward  to  fit  underside  of  barrel, 
and  the  sides  fianged  back  to  fit  botween  sides  of 
outside  firetK>x,  see  Fig.  3.  Tubes  5-l6in.  diameter 
are  much  too  small — thev  ought  to  be  at  least  ^in. 
diameter ;  about  20  could  be  put  into  this  boiler. 
The  dome  should  be  sorewed  to  boiler,  and  the  joint 
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mmde  iteam-tight  with  red-lemd  (see  my  reply  to 

rry  47432,  p.  482).  In  «  Shakeepea/s  *'  aketoh 
inaide  firebox  is  shown  too  high.  There  would 
not  be  sufficient  room  for  steam  and  water  space ;  it 
should  not  be  more  than  lin.  from  centre  line  of 
boiler.— E.  L.^. 


[47578.1— Bffff  end   Template.— I   should  be 

flad  to  grre  **  B.  M  **  the  information  he  requires, 
ut  I  am  afraid  it  will  take  up  too  much  space  to 


fully  describe  and  then  sketch.  I  should  advise 
**  B.  M."  to  get  one  of  the  workshop  haadbookson 
boiler- making,  one  in  particular  containiD^  a  yast 
amount  <^  information  on  templates  of  all  kmds.  If 
he  will  adrertise  his  addreta  I  will  give  the  name 
and  merits  of  seTeral  handbooks  and  advise  which 
will  be  the  moat  usefuL— Bobwxll. 

[47586.)— Pure  Silver.— Pure  sflrer  may  be 
obtained  in  the  following  manner.  Dissolve  your 
metal  in  nitric  add;  evaporate  to  dryness,  and 
fuse  the  residue  as  long  as  red  fumes  come  off. 
Now  dissolve  in  water  and  filter,  dilute  with  30 
parts  of  water  and  add  ^ure  HCl,  when  you  will 
get  a  white  curdy  precipitate  of  AgCl,  which  must 
Be  well  washed,  first  with  dil.  HCT,  and  then  with 
pure  water.  Dry  the  precipitate  and  powder  finely 
in  a  mortar.  JDigest  eeveral  times  with  aqua- 
regia,  and  afterwards  wash,  until  all  traces  of  acid 
have  disappeared.  Now  reduce  the  AgCl  to  the 
metallic  state  by  boiling  with  dil.  pure  SIHO  solu- 
tion, to  which  milk-augar  is  added.  The  reduced 
iilver  is  washed  with  dil.  H^Ot,  and  then  with 
water,  and  fused.  A  solution  of  the  metal  thus 
purified,  in  HNOj,  should  give  no  blue  colour  on 
treatment  ^th  NH,  solution ;  and  if  HOI  is  added 
to  the  solution,  the  precipitate  so  obtained  should 
be  completely  soluble  on  adding  NHs.— Caius. 

[47690.]->Ho]koara   Ohamistry.— (1)   Beduoe 
the  volume  of  air  to  normal  pressure  and  tempera- 
ture. 
Vol  at  O"  0  and  760mm.  =  ^^'^  ^  ^73  x  637-4 


(273  +  4)   X  760 
(2)  Find  the  contraction  in  the  volume  after  explo- 
sion, and  this  gives  the  volume  of  H  and  O,  which 
have  combined  to  form  HaO;  one  third  of  this 
decrease,  therefore,  iB  due  to  the  O. 


657*06 
374-78 


air  +  hydrogen 
air  +  excess  of  H 


3  )  282-33     vol.  of  H  and  O  whidi  have 

combined 

94-11     vol.  of  O. 

(3)  The  next  thing  \b  to  find  the  percentage  of  O : 
and  having  done  uiat  the  percentage  of  N  is  f ouna 
by  subtracting  this  from  100. 

Percentage  of  O^.       ^^'^^  ^  ^^0 


Vol.  obtained  in  (1) 
Percentage  of  N  =  100  -  Percentage  of  O. 
— Caitts. 

[47622.]— BUolphide  of  Carbon  Priam.— 
You  can  make  one  of  tin,  but  composition  metol  is 
better.  You  can  get  some  thin,  flatted  crown- 
glass,  which  answers  perfectly.  It  can  be  cemented 
by  means  of  glue.  I  nave  not  found  the  bisulphide 
to  act  on  it.  One  jprism  in  the  form  of  an  equi- 
lateral triangle  will  show  double  D  line,  thi£  is 
with  lin.  object-glass  teleaoope.— Amzdo. 

[47623.]  —  Blactro-Xotor.  —  Has  «  Oonrad  *' 
tried  his  motor  as  a  dynamo  P  If  not,  would  it  be 
asking  too  much  to  ask  him  to  do  so,  and  give 
leaults  P— P.  W.  Ball. 

[47636.]— Gaa-Engine.—" Dun  Browne'*  has 
not  been  *'  done  so  brown  "  as  some  other  readers, 
as  he  has  at  least  sot  an  engine,  and  I  expect  with 
very  little  outlay  it  can  be  made  to  work.  I  expect 
it  is  the  supply  or  admission  of  gas  arrangement 
that  is  at  fault ;  if  so,  and  he  will  explain  au  folly, 
I  shall  do  my  utmost  to  get  it  put  in  order.  Has 
the  engine  ever  run  well  r  As,  if  so,  it  should  do  it 
again  if  the  obatacle  is  removed.— Axoudaivtb. 

L47639.]— Legal.~Mr.  Wetherfield,  in  his  reply 
to  this  query  (letter  20404),  appears  to  base  his 
statement  that  *'  a  license  is  not  necessary  for  the 
purpose  of  killing  birds  destroying  fruit  in  a 
garaen,"  on  the  fact  that  the  occupier  of  any  land 
using  a  gun  for  the  purpose  of  kuUng  vermin  on 
such  land  is  exempt  from  duty,  rather  than  on  the 
ffeneral  nound  of  use  within  the  curtilage  of  a 
dwelliog-house.  I  would  warn  the  querist  that 
the  Board  of  Inland  Bevenue  and  Mr.  Wether- 
field are  at  variance  in  this  matter,  the  Board 
holding  that  the  term  **  scaring  "  does  not  indode 
the  killing  of  any  bird  whatever,  and  consequently 
that  the  term  **  vermin  '*  does  not  indnde  birds  of 
any  kind  under  any  drcumatances,  for  if  **  scar- 
ing *'  excludes,  the  term  "  vermin  "  cannot  include 
the  killing  of  the  aame  object.  Further,  I  know  of 
oases  in  which  convictions  have  be«i  obtained  for 
killing  birds  which  were  engaged  in  destroying 
fruit,  in  one  case  in  an  orchard  not  more  than  a 
stone's  throw  from  the  dweUing-house  of  the  occu- 
pier. Of  course,  I  do  not  ioclade  the  fact  that  a 
gun  license  is  not  re<|uired  in  any  case  of  use  within 
a  dwelling-house  or  its  curtilage.- Exoibum. 

[47642.]— SiUoate  of  Soda.— In  the  "  £.M, 


of  June  16,  in  reply  to  46495,  you  will  find  the 
method  of  applying  it.  I  suppose  by  outside  walls 
you  mean  the  outside  walls  of  a  house  F  If  so,  I 
may  say  that  silicate  of  soda  by  itself  will  prevent 
rain  from  beating  in,  but  not  dampness  arising  from 
the  foundation.  Silicate  of  soda  has  been  applied 
as  a  preservative  to  Oleopatra's  Needle  and  the 
Houses  of  Parliament.  There  is  one  goodproperty 
about  silicate  of  soda  which  the  silicate  pamtshave 
not— viz.,  it  does  not  alter  the  colour  of  stone.— 
W.L. 

[47647.]  —Boiler.— The  following  answer  wiU,  I 
think,  meet  **J.  R.  G.'s "  requirements.  The 
boiler  A  is  of  copper,  about  l-16m.  think,  brazed 
or  riveted  together,  brazing  beioR  sufficiently 
strong  for  a  model.  The  fire-tube  B  is  2iin.  dia- 
meter, and  is  continued  the  whole  length  of  the 
boiler.  The  flue  C  is  carried  through  the  dome  D, 
thus  thoroughly  drying  the  steam  before  use.  The 
water-filter  oeing  placed  at  E,  it  is  impossible  to 
overfill  the  boiler,  for  even  if  the  water  overfiows 
at  E  there  is  ample  steam  room  in  the  dome.  The 
lamp  that  should  be  used  is  as  follows :— A  tank  for 
spirit  is  placed  at  a  certain  position  in  the  boat,  so 
as  to  be  above  the  fire- tube  B.  A  brass  tube  about 
^in.  diameter  is  carried  from  the  bottom  of  this 
tank  along  inside  the  fire -tube,  as  shown.    In  the 
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holes  in  the  tube,  F  F  F,  are  inserted  bundles  of  fine 
brass  wire,  and  the  supplv  of  spirit  is  regulated  by 
a  tap  in  the  brass  tube  just  where  it  leaves  the  tank. 
The  boiler  is  lOin.  long.  Sin.  wide,  and  Sin.  deep ; 
the  fire- tube  2iin.  diameter,  dome  2iin.  high,  4m. 
diameter ;  flue  lin.  diameter,  and  is  carried  up  the 
height  required  to  make  chimney  look  in  propor- 
tion to  the  boiler.— Gbafho. 

[47648.]— AOabbaffe  BrooooU.-  [BCr.B.  Oabert 
writes  that  if  « W.  T.  B."  wiU  send  him  his 
address  to  Burghley- gardens,  Stamford,  a  circular 
and  full  particulars  of  the  cabbage-broccoli,  or 
ohou  de  Burghley,  will  be  forwarded.— Ed.] 

[47651.]— Bzamination  of  ICalt  (Batlma- 
tion  of  the  Orape- Sugar  and  Dextrine.^ — 
Preparation  of  &e  copper  solution :— Dissolve 
3l'632grm.  of  ptire  re- crystallised  sulphate  of 
copper  in  200co.  of  distilled  water;  dissolve  in 
another  vessel  173grm.  of  perfectly  pure  tartrate 
of  potassium  and  sodium  (Boch^e  salt)  in  4S0cc. 
of  pure  solution  of  soda,  specific  gravity  1*14.  Add 
the  first  solution  graaually  to  the  second,  and 
dilute  the  deep-blue  fluid  exactly  to  1  litre ;  lOcc. 
of  this  solution  equals  *046grm.  of  starch  or  dex- 
trine, or  the  same  amount  of  the  solution  equals 
'050grm.  of  grape-sugar.  The  dextrine  wiL  re- 
quire to  be  converted  into  grape-sugar  before  it 
can  be  eatimated ;  this  is  most  conveniently  done 
as  follows : — ^Two  or  three  strong  flasks  are  taken, 
and  into  each  is  placed  from  *5  to  Igrm.  of  the 
substance  to  be  examined,  with  60  or  60co.  of 
decinormal  sulphuric  acid;  the  flasks  are  stop- 
pered with  caoutchouc  corks,  tied  down  with  strong 
string,  and  capped  with  a  piece  of  linen,  and  the 
whole  suspended  in  a  water-bath,  and  heated  for 
from  6  to  8  hours.  At  the  end  of  4  hours  one  of 
the  flasks  may  be  taken  out,  cooled,  opened,  and 
titrated,  and  at  the  end  of  6,  the  second.  If  there 
is  no  marked  inorease  in  the  amount  of  sugar 
between  the  first  and  the  second,  the  operation  is 
finished ;  but  in  any  other  case  the  third  flask  should 
be  heated  f  or  aBother4  hours  before  being  examined. 


As  the  dextrine  is  now  converted  into  gnps-ngv 
the  two  are  estimated  in  exactly  the  saaetsoxr. 
Bfake  the  solution  for  examiimtion  op  to  eaeBy 
60cc.  Pour  lOec.  of  the  copper  adution  into  I  por. 
celain  dish,  add  40co.  of  water,  heat  to  gs^iW- 
lition  and  allow  the  prepared  solottoo  eoolb^ 
the  grape-sugar  to  drop  slowly  into  the  Had  (ne 
an  accurately  graduated  burettew  After  thettf- 
tion  of  the  first  few  drops  the  fluid  sheina^BMs- 
ish-brown  tint,  owing  to  the  hydrated  rabcDodi  tf 
copper  suspended  in  the  blue  MMutioii ;  oobIbbi^ 
addition  of  the  solution,  and  when  Hie  liquid  mmm 
a  deep  red  colour  remove  ttie  lamp,  allow  tks  ni- 
dpitate  to  subside,  and  give  the  aishsaiaeasi 

C'tion,whioh  wiU  enable  you  to  readilj  dskdii 
t  greenish-blue  tint^-to  make  quite  siiie,Wff> 
ever,  pour  a  small  portion  of  the  clear  sspente 
fiuid  into  a  test-tube,  add  a  drop  of  the  hb 
solution,  and  apply  heat  If  thfire  cemioi  m 
least  trace  of  copper  salt  undacomposeda  jcUostt 
red  precipitate  will  form,  in.  which  ease  eoBlai 
addmg  the  sugar  solution  till  the  zteaction  is  eoa- 
plete;  read  off  the  amount  used— this  snk 
'OSOgrm.  of  grape-sugar,  or  '045  of  stsi^« 
dextrine.  When  the  operatioa  baa  termiiatsi,s^ 
certain  whether  it  has  fully  tnoeeeded  by  fBtaaf 
the  solution  while  still  hot,  adding  to  msfitate 
(which  should  be  ooburleas)  a  dsop  ol  the  cons 
solution  and heatiog:  this  will  show  if  the  ngs 
solution  has  been  added  in  exoeaa.  Aeidifjtsi 
other  portions,  and  test  one  with  iN^assiiDate- 
rocyanide,  and  the  other  with  H^.  NaithKi< 
these  tests  should  produce  the  slightest  aUente; 
if,  however,  a  precupitate  is  pxodaoed,  the  n^ 
ment  must«  accorcung^,  be  repeated.  Ihs  vt 
salts  are  satiofactoiy  and  constant.  BeariniiiDi 
that  the  copper  solution  must  always  tmm 
strongly  alkaline.  Should  the  Buoar  be  sad  • 
dilute  solution  of  soda  should  be  adaediapbflirf 
the  40cc.  of  water.  Keep  in  a  eool,  dark  piM 
when  not  in  use ;  but  it  is  best  pireparBd  foriad 
analysis.  Calculation :  Before  we  oan  find  & 
amount  ef  grape-sugar  or  dextrine,  we  mmt  ol- 
culate  how  much  malt  the  quantity  of  Am  lob- 
tion  used  equals.  Supposing  we  tooc  Igrm..  5Q« 
would  =  Igrm.  Suppose  you  used  25  7.  IzSte. 
equals  Igrm.  of  malt,  what  doea  25 ^cc.  =  *51l 
We  have  now  found  that  the  quanti^  of  the  lob- 
tion  used  equals  *614gnn.  of  malt  and  si  10k. 
corresponds  to  *050  grape-sugar,  -514grm.  of  oik 
must,  consequently,  contain  *050grm.  of  gnpe* 
sugar.  We  then  find  the  percentage  tlrai;  B 
*614grm.  of  malt  contains  0'50grm.  of  gr^>e-ia9t. 
what  does  100  P— J.  C.  Bblcheb. 

[47663.]  —  Bsdlway  Cfroaslng.  —  Thsrs  sie 
many  patents  in  existence  relating  to  **imiBOT«- 
ments  in  points  and  crossings,"  but  the  invoiiUBi 
have  not  come  into  general  use.  The  best  d  Ofl* 
systems  is  considered  to  be  the  one  designed  bjVt 
Williams,  which  is  now  receiving  muim  atte&liflB- 
The  diagram  shows  the  Williams  crossing.  Xk* 
presents  the  main- line  rail,  B  the  branch-lins  nili. 


5       M 


^  i    C.B 

B      M 


and  L  the  moving  piece  which  provides  the  ba 
surface  for  the  wheels  of  branch  trains  wheo  s, 
ing  the  main  line.  He.  1  shows  the  gcsag- 
piece  L  placed  in  posioon  for  a  braoek  taa 
and  Fig.  2  ahows  the  piece  L  vilhdEin 
leaving  a  continuous  and  unbnkm  b*^!^ 
rail.  It  is  claimed  for  the  ^stan  Of 
it  affords  a  perfeet  beermg  satface  tboSPj 
out  the  crossing,  and  that  as  &e  nieee  L  Sia*** 
over  the  main-une  rail  any  deaiiea  degm  cfi^ 
elevation  can  be  given  to  the  outer  tm  so  ^^^ 
The  movable  piece  L  is  attached  by  a  t^^'f 
crank  to  the  ordinary  point-rod,  ihaefen  <■ 
points  and  crossings  are  worked  tojgstbfc.  Kb^T 
1  be  mentioned  thai  this  system  has  beiB  tav* 
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Sootland,  and  after  a  yMX*ft  worloDg  it  is  officially 
stated  to  hare  fulfilled  all  tliat  waspromiBed  re- 
SjArding  it,  and  that  its  use  if  attraotmg  much  io- 
terwt  m  railway  oirolefl.— Clsxext  E.  Stssttov, 
Saze  Coburg-street,  Leioeiter, ' 

[47673.] -BUotrlo  Llghtixig.— It  is  a  pity 
**  Caloric'*  should  ha^e  sndi  a  warming  towards 
the  **Lampe  Soleil*'  in  preference  to  any  other 
form  of  arc  light,  and  after  having  carefully 
exsunined  it  be  able  to  testify  to  *'  its  simplicity, 
steadiness,  whiteness  of  colour,  and  general  per* 
feotion.'*  I  might  as  weU  inform  •*  Oaforic  "  that  I 
ha^e  carefully  esamined,  and  had  spedal  experi- 
enoe  with  the  Lampe  Soleil,  and  have  formed  a 
wery  difFerent  opinion.  In  the  first  place,  there  is 
the  building  up  of  the  box  with  six  separate  blocks 
of  atone,  which  have  to  be  filed  to  fit,  and  which 
takes  up  more  time  than  changing  the  carbons  in  any 
ordinaiT  lamp ;  also  the  marble,  after  the  lamp  has 
been  lighted,  caldnea  very  shortly,  absorbs 
moisture  from  the  atmosphere,  and  falls  to  powder 
Cttme) .  This  necessitates  building  up  anotiier  box. 
So  much  for  its  simplicity.  I  mun  aomit  its  steadi- 
ness; but  as  to  its  whiteness  of  colour.  I  must  say 
that  a  person  who  piooounoes  it  a  white  li^tmuat 
^be  colour-blind,  as  it  is  a  reddish,  warm-looking 
"  light—hence  its  name.  I  eren  made  the  remark  to 
the  patentee  Jihnself  as  to  its  tinge,  and  he  said, 
**  Ah !  you  know  it  is  de  light  of  the  sun ;  that 
Preferring  to  anotiier  system)  the  light  of  de  moon." 
As  to  its  ceneral  perfection,  it  sometimes  leayes  an 
assembly  In  darkness,  and  will  not  relight  without 
switching  on  another  set  of  lamps  (there  are  two 
lamps  in  each  globe,  in  case  one  should  extinguish 
itself).  If  the  second  set  of  lamps  go  out,  you 
are  altogether  done.  As  to  the  h.-p.  and  other 
details,  **  John  BnU  '*  has  explained  them  very  fully 
and  correctly.  If  **  D.'*  wishes  the  information  as 
to  how  I  have  acquired  my  experience  with  the  Sun 
lamp,  if  he  wiUadrertisehisaddiess  inthe  "E.M." 
I  wul  be  most  happy  to  supply  it.— Fa^onous. 

[47694.1-Taklng  Top  off  Vlolia.-You  reaUy 
must  not  do  s^,  and  in  the  case  of  the  Berliner 
riolin  it  is  really  not  required  ;  but  it  will  not  be 
long  before  our  readers  will  ba  able  to  judge  for 
themselyes.  and  I  hope  to  report  progress  myskf .  I 
forgot  all  about  the  soundpost  wl^i  recommended 
a  fastening  for  the  resonator  through  the  /holes. 
Of  course,  it  would  be  too  dose,  and  would  absorb 
Che  return  action  of  the  ribrations.  I  think  the 
adjustment  of  these  patent  yibrators  will  be  yery 
simple,  as  the  needful  appliances  wfll  no  doubt  lie 

supplied.— FlDDLEB. 

[47705.1— Inoandesoent  Lamps. —  The  Le- 
danch^  battery  is  utterly  unsuited  for  o; 


incandescent  lamps,  its  work  bein^  confined  to 
deotrio  bells,  &c.,  for  which  it  proves  eminently 
satisfactory.  The  JBunsen  battery  is  certainly  the 
best  adapted  for  this  kind  of  work.  In  order  that 
you  may  haye  some  idea  of  the  number  of  quart 
BVDsens  required,  I  may  say  that  an  incandescent 
lamp  of  the  '* Lane- Fox"  type,  and  of  20- candle 
power,  requires  26  of  these— t&at  is  to  say,  1^  bat- 
tery per  candle-i>ower.  It  is  rather  difficult  to 
say  with  truth  which  is  the  best  incandescent  lamp 
extant ;  but  I  think  it  may  be  safely  stated  that  the 
'•  Lane-Fox,'*  if  not  the  best,  is,  at  all  eyents,  an 
excellent  lamp. — John  Bxtll. 

[47705.]— Inoandesoent  Lamps.— You  cannot 
use  Ledanch^  batteries  for  electric  lighting— they 
fail  after  a  few  hours'  continuous  use,  and  weaken 
yeiy  much  in  a  few  minutes ;  they  are  only  fit  for 
purposes  where  the  current  is  not  wanted  con- 
tinuously, with  long  rests  in  between.  Better  by 
half  use  Bonsens.  Swan's  incandescent  lamps  may 
be  had  5,  10,  and  20- candle  power,  6s.  6d.  each. 
If  **  Medicos"  will  adyertise  his  address,  I  wiU 
write  him  as  to  price  of  batteries.- Fbkd.  W. 
Ball. 

[47705.]— Inoandesoent  Lamps  — Ledanch^ 
batteries  are  not  constant  enough.  They  giye  good 
current  for  short  time.  If  you  wish  to  f aih  use 
them;  but  if  not,  try  a  more  constant  celL  I  was 
exneiimentiog  a  few  weeks  since  with  about  40 
cells,  and  two  carbon  points,  and  after  about  half 
an  hour  power  diminishea  yery  much,  and  the 
spark  was  not  much  to  speak   of  at  first.— H. 

SSOOZK, 

[47706.]  —  Phimbing.  —  Befer  to  "Practical 
Notes  on  Plumbing."  Chapter  IX.,  Enqush 
Hechanio,  August,  1881.  Nothing  can  be  better 
for  *'  Anxious '"to  know.— Pluicbsb. 

[4771 1 .  ]  —  Blsotrioal  Meastunement.  -The 
formula  quoted  by  ** Student"  are  all  correct, 
where  0  is  measured  in  amperes,  E  in  yolts,  B  io 
ohms.  In  sneaking  of  candles  per  h.-p..  it  in 
generally  understood  per  b.-p.  expendea  m  the 
lamp,  though  some  persons  refer  to  the  h.-p.  ex- 
pended on  the  machine.  The  former  is  of  cooibt 
ooneot  Since  the  ampere  is  merely  anottier  name 
for  the  old  weber-per-seoond,  a  yolt-ampdre  is  tbc 
same  as  a  yott-  weber  (per  second).— Ll.  B.  A. 

[47712.]  -  Largest  Dynamo  and  Coll.- TLe 
Isrgest  dynamo  tver  cotistruoted  is  Mr.  Edisoii*» 
installed  on  the  Holbom- viaduct;  it  has  tout 
field-magnets  placed  horizontally.    The  armaturt) 


consists  of  a  steel  shaft  6in.  diameter,  on  which  is 
mounted  a  wooden  cylinder  12ftin.  The  core  of  the 
armature  consists  of^53  thin  iron  discs,  insulated 
from  each  other  by  tissue-paper ;  the  total  diameter 
of  the  oore  is  oyer  45in. ;  in  place  of  the  usual 
wire  106  copper  rods  of  nearly  square  section  are 
used,  and  placed  lengthwise ;  these  ayerage  52in. 
in  length,  are  wrapped  by  machinery  with  special 
insnlating  paper,  and  coyered  by  a  special  insulat- 
ing material ;  they  are  also  kept  asart  by  yulcan- 
isM  rubber  encased  in  mica  and  placed  about 
eysry  12in.  to  admit  air.  The  whole  armature  is 
wound  with  steel  wire,  with  double  mica  insula- 
tion beneath,  to  counteract  centrifugal  action. 
The  resistance  of  this  armature  is  as  low  as  '0049 
ohm.  Field  magnets  are  wound  with  No  10  wire 
Brown'sgauge ;  resistance,  when  connected,  6*11 
ohms.  *Re  pole  pieces  weigh  seyeraltons.  The 
armature  is  driyen  by  a  Porter-Allen  engine, 
fastened  on  the  same  base  and  driying  direct  by 
main  shaft,  making  350  reyolutions  per  minute, 
and  of  125  indicated  H.P.  The  E.M.F.  of 
machines  is  125  yolts,  and  current  1,000  amperes, 
working  1,000  lamps  of  16  candle-power.  The 
entire  weight  of  dynamo  and  engine,  installed  at  57 
Holbom-yiaduot,  is  22  tons,  and  for  compari- 
son I  may  state  that  the  40-light  << Brush" 
machine  weighs  but  two  tons.  Largest  coil  was 
made  by  Apps,  special  pattern ;  length  of  spark 
57in.,  constructed  m  1868  for  Boyal  Polytechnic, 
and  sold  this  spring  for  about  £16.  Dr.  Spottis- 
woode,  F.B.S.,  has  coil  by  Apps,  spark  42in.  De- 
scription in  "  Engineering,"  for  A^  20th,  1877.— 
Stobbt,  Chemist,  Parade,  Oanterbury. 

[47712.]— Largest  Dynamo  and  OoiL— I  can 
not  inform  *'Electriciaii'*  who  has  the  largest 
dynamo.  The  Brush  Company  had  some  fine  ones 
at  the  Crystal  Palace ;  but,  probably,  Edison,  at 
Menlo  Park,  has  larger.  The  largest  coU  is.  I 
belieye,  one  made  by  Apps,  of  the  Strand,  for  Mr. 
Spottiswoode,  of  Seyenoaks.  Its  spark  is  42in. 
long.  The  Polytechnic  coil  was  tiie  next,  I  fancy, 
as  it  used  to  giye  a  29in.  spark  till  it  broke  down. 
— B.  H. 

[47717]— Problem.— By  writing  1  /  y  for  «  -h  1 
the  equation  may  be  transformed  into  5  (y*  —  y)*  + 
6(y«  -  y)  e  a  -  1,  when  it  is  easily  solyed.— 
C.  W.  B. 

[47720.]- Oilstons.  —  I  don't  know  anything 
about  softening  an  oilstone,  nor  do  I  see  why  it 
ought  to  be  softened ;  but  I  do  know  that  paraffin 
oil  will  quickly  remoye  all  doffged  matter  nom  its 
surface,  which  I  conclude  is  aU  that  is  required. — 
J.  J.  A.,  LiyerpooL 

[47721.]— Studying  for  Medioal  Profession. 
— ^Ifeans  a  preliminary  examination  for  general 
education ;  for  this  many  certificates  are  accepted 
in  lieu,  both  English  and  foreign  uniyersities.  If 
**  Delta  "  has  not  such  a  certificate,  the  examina- 
tion consists  of  the  following:  Writing  from  dicta- 
tion; English  grammar:  Ikiglish  composition; 
arithmetic:  geomphy  of  Europe,  and  especially 
British  isles;  English  history;  mathematics, 
Eudid,  books  1  and  2;  algebra,  to  simple  equa- 
tions; translation  from  "De  Bello  Gallioo,*'  and 
one  of  the  following  optional  subjects:  Greek, 
German  and  Frencii  grammar,  and  translation; 
mechanics ;  chemistry ;  botany  and  zoology.  This 
enables  the  person  to  register  as  medical  student, 
and  it  is  not  until  after  four  years  of  professional 
study  and  refiistration  as  student  that  the  *'  final " 
can  be  passed.  Compulsory  attendance  at  hospital 
about  two  and  a  half  years.  Scotch  diplomas 
easiest  and  cheapest-  More  priyately  on  address- 
ing—Stobt,  1,  Parade,  Canterbury. 

[47728.]— Bleotrioal.— Could  not  say  how  many 
necessary.  That  is  a  matter  for  experiment. 
Siemens^  alternating  current-machine  reverses  40 
times  per  second  or  so.— E. 

[47731.]-Kming-Bottle,-It  is  chesper  and 
better  to  t>u^  ;  with  care  and  a  good  cork  always 
kept  tightly  in  the  bottle,  it  will  last  a  season.  They 
are  made  by  alternate  layers  of  cyanide  and  blotting 

riper  or  gypsum ;  mine  kill  in  about  half  a  minute, 
generally  leave  the  insects  in  all  night,  and  when 
aoout  half-dozen  are  in  put  a  piece  of  blotting- 

Siper  over  them  to  prevent  damage.— John  Albx. 
LLABD,  F.B.M  S.,Enfiold. 

[47733.]  —  Swltcb  for  Telephones.  —  If 
«  F.  C.  M."  wiU  adyertise  his  private  address  in 
next  week's  number  of  the  *'£.  M.,"  I  will  send 
him  drawings  and  a  full  description  of  a  switch 
I  made  for  myself,  which  is  simple  and  answers 
the  purpose  well. — B.  H.  B. 

[47733  ]— Switch  for  Telephones.- There  U 
no  switch  required.  Connect  up  the  set  of  instru- 
ments at  Station  C  as  you  have  done  at  A  and  B. 
Put  on  earth  at  the  euth  terminal  of  the  C  set, 
bring  C's  line  wire  into  B*b  office,  disconnect  B*s 
earth,  and  place  C*b  line  wire  on  the  terminal  that 
you  have  disconnected  from  earth.  Your  "cir- 
cuit "  sboold  now  be  complete,  A  to  C  through  B. 

— SCIENCR. 


[47734.— Mioro80opio.—(l) 
iaiaji  (2)  a  binoeular  is  not 


Any 


you    may 
(8)  one 


that  will  move  in  any  direction  freely  without  rack 
and  pinion  adjustment ;  (4)  iin.  and  ^in.  aperture 
—I  don't  know;  {b)  the  eyepiece  only  enlarges 
what  the  objeotiye  dranes.  By  using  a  more  power* 
f  ul  eyepiece  you  oet  a  large  image,  a  less  field,  and 
less  fight  Powell  and  Lealand,  170,  Euston-road, 
No.  3,  £11  Us. ;  I  do  not  know  what  accessories  it 
has.  Civil  SeiVice  Stores,  from  £2  10s. ;  objeot- 
glasses,  iin.  40s.,  Jin.  408.,  |in.  collar  adjustment, 
£6  10s.  Shall  be  pleased  to  give  any  further  in- 
formation personally.— John  Albx.  Ollabd, 
F.B.M.S.,  Enfield. 

[47734.J-Klorosooplo.— To  *«  O.  O."— I  would 
reoommend  a  binocular,  with  removable  prism, 
thus  oonyerting  it  into  a  **mono."  The  piiM 
named  should  secure  a  good  instrument,  and  often 
a  reliable  one  m^y  be  obtained  second-hand.  A 
good  mechanical  stage,  with  several  motions, 
should  be  obtained— one  which  has  also  concentric 
rotation.  Stand  should  have  quick  and  slow 
motions,  be  free  from  vibration  in  all  positions, 
and  thoroughly  well  fitted*  Spot  lens  is  very 
useful  in  investigation  on  the  animalcule.  A  2  —  3 
or  I  —  2  is  the  shortest  focus  that  can  be  used 
with  *'  bin  '*;  and  to  possess  a  i  obj.  and  deep  eye- 

Fiece  all  ordinary  investigations  may  be  earned  on. 
f  you  will  write  me  personally,  stating  your  re- 
fuurements,  I  will  asust  you.— Stoby,  Chemist» 
'arade,  Canterbury. 

[47735.]-Oataraot.— i)oi»7  nU  $aU.  Notea 
would  be  too  long  for  **E.M."-^0HirALBZ  Ol- 
labd, F.B.M.&,  Enfield. 

[47736.1-Oataraot.-«*  Architectus  "  shoul4not 
trouble  himself  about  his  eyes  as  long  as  he  can 
read  comfortably  in  spectacles,  and  while  his  distant 
vision  is  good.  He  should  be  careful  to  have  the 
right  sight  in  the  spectacles.- A.  HowBB. 

[47736.]— Oataraot.— Cataract  is  undoubtedly 
hereditary  in  some  families,  but  you  need  not  dis- 
quiet yourself  prematurely.  It  Is  lughly  piobable 
that  vou  may  escape  altogether,  "nie  symptoms 
you  describe  are  not  those  of  cataract  ataU.  It 
first  interferes  with  distant  vision.  You  should  at 
your  age  always  wear  glasses  for  reading,  espedalhr 
by  artificial  light.  Proper  slassea^  su<m  as  would 
enable  you  to  read  the  smau  print  in  the  Enoubr 
MxoHAHio  at  a  distance  of  10  or  12in.  from  the  eye 
will  not  weaken  your  sight,  but  rather  tend  to  pre- 
serve it.  There  is  no  remeoy  against  the  f  omsuion 
of  cataract.  Keep  yourself  in  good  health,  mind 
and  body,  and  you  haye  the  best  chance  of  escap- 
ing. Laborious  occupations,  which  cause  profuse 
perspiration,  undoubtedly  tend  to  produce  cataract; 
hence  its  greater  frequency  in  the  country  than  in 
the  town.— Chablbs  Ed.  Glaboott,  M.D.,  Man- 
chester. 

[47735.]-Cataraot.— May  I  be  aUowed  to  oaU 
attention  to  Dr.  J.  Compton  Burnett's  **  Super* 
salinity  of  the  Blood ;  an  accelerator  of  Senuity 
«nd  a  cause  of  Cataract  "P  I  haye  not  seen  tlie 
work,  but  only  a  review  in  the  Dietetic  Reformer 
for  August,  wherein  appears  the  following  quota- 
tion, amongst  others :  "  If  salt  can  cause  cataract 
in  the  lower  animals,  it  may  be  fairly  inferred  that 
it  possesses  a  like  power  over  the  human  body."  — 
Spbb. 

[47737.]— Black  Shellao  Varnish.— I  find  the 
best  way  to  make  and  use  sealisjg-wax  yamish  is 
as  follows :— First  make  a  solution  of  shellae  in 
methylated  spirit ;  also  keep  separate  in  a  small 
box  some  kind  of  black  pigment  in  fine  powder 
(such  as  ivory  black),  dip  the  brush  into  the  varnish, 
and  then  into  the  powder,  and  lay  it  on  as  thick  or 
as  thin  as  you  like.  Tou  can  use,  instead  of  black, 
yermilion  or  ultramarine,  if  those ,  colours  are 
desired.  This  is  the  only  method  by  which  I  have 
been  able  to  obtain  a  perfectly  opaque  coating. 
-^Ob. 


UNANSWERED    QUEBIES. 

*♦♦ 

The  numbere  and  tUUt  of  queriee  wkiek  remain  imaw 
neered  for  ftv9  weeks  are  inserted  in  tkit  liett  and  if  stUl 
unanewertd  are  repeated  four  weeJU  c^ftertoarda.  We  trust 
our  readers  mil  look  over  tke  list  and  send  vfhat  ii^ormatUm 
theif  earn  for  the  ben^t  of  their  follow  contributors. 

Since  our  last  H.  Btooke  has  replied  to  47821. 

47187.  "Wood  Splitting  Mflchino,  p.  339. 
47139.    Staircase,  339. 

47141.  Nrtes  on  Dynamo-Madiine*,  339. 

47142.  Marquetry,  839. 
47ie9.    Water  Bpidera.  990. 

47163.  Preparation  of  Bone  for  Taming,  330. 

47172.  G.W.E.  fb.Q.)  Engrinea,33». 

47182.  G.W.B.  Engines  340. 

47188.  Brake  Trials  in  Germany,  340. 

47186.    Embossing  Olase.    To  A.  W.  Soward,  840. 
47193.    Locomotive  Engines.  3i0. 
47207.    To  '•  li.B.A.,  340. 

47379.  Model,  p.  436. 

47881 .  w  ildbad  and  .t«  Cures,  436. 

47389.  Engine  and  Carriage  Spring  Fomicp,  436. 

47390.  FoandiT,436. 

47398.    Lewii*  loeandesoent  Gas^Lamp,  486. 
47401.    Coil.    To  T.  N.  Andrew*,  436. 
47409.    Circular  Bead-Cutter,  496. 
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QUERIES. 


rfl748.1--i>i«oh*r«i  of  BM^hAp«d  ••w«t».- 

J^  •  tmn-Ui  ton  of  ••  M<il»«w  rUi? *  ih*  tvllowinr  foftmiU 
u  glvm   fur   nUoUntiiiv   th»   iltMh»rf«  to  «|C9«afaar«d 


lonji) 


\/.; 


•/      tliiun,  (1  piv«otui*«  Utam.  of  buv«  end  T). 

/      tnW. 

i  (lutnncft. 
1  fnil  to  «*<»  imy  c^^nnrctlon  b<^w*«»ti  dtam.  nrif^  to  6th 
p.)wt'r  ami  (hp  ai»rh*TWf .  «n»l  •htmld  feel  oblM^ed  to  any 
mAt)i««mHtli'i^l  nskiltr  of  tbA  ** K.  M."  who eoald  ralij^ea 
tn*«  (in  tliifi  fiinniiU,  or  ^Mv<i  a  mure  oomprebaoaible one  f 
III  ••  A»'i"»ru.(«  uf  r»»>or«  in  F.irf»i-ni  Trmnmrtions  and 
IVtUvll.iilM  ••  Vi»I.  UNVn.p  as,  BPNdon  1881-«.  Part  II., 
ptiMl^liml  l.y  tliP  Institution  i«f  Tivil  EngineerB,  in  a 
r<»|Kirt  »if  ▼•r(on#  wtwatf^  wnrk»  tn  Europe,  tue  diftohar^e 
In  tfnr-'hAr***!  «i*ir«>ni  In  rubio  metres  per  aecond,  is  col- 
rolfit<d  b)  tbr  foUowlng  formnla  :— 


I>  -   dlnoharfre  in  eubia 
r      moan  radius  (wbaterer  tbat  may  mean). 
9      Bloo  of  Hlopes.  the  form  bein^r  sgg-shaped,  and 
width  1  of  height,  and  |  foil. 

Thi>  formnla  appear*  to  ms  to  be  jnst  asnnsatitfaetory 
an  the  furmrr.  hj  »ioe  of  slope,  I  presume  is  intended 
fall  per  mt* tn*.  How  is  the  totil  area  of  an  egg-shaped 
Nvwer  oalctilfited  ?  The  proper  proportions  shonld  be.  I 
think,  diam.  large  end  =  i  hisight;  diaoa.  small  end  —  ^ 
height.— Etm  A. 

[47744.]— Trigonometry.— I  shall  be  tflaA  if  any 
one  will  BolTe  the  following  :  — 

^a  — B  _        asfag 
2         '  a  co«a-i-oosB 

^COIfSTAXT  BSADBB. 

[47748.J— Palpitation  of  the  Heart— Wfll  any 
medical  friend  tell  me  of  a  eore  for  palpit4tion  of  the 
b«  ar  t    Is  it  heart  diseaae  or  not  T— A  Bubsobibbb. 

147746.1  —  Terra-Ootta  Paintinga.  —  Can  any 
reader  inform  me  the  cheapest  and  best  preparation  for 
piBfTttiiiagterra-oottapaintingB  from  bemg'Bpotltwhen 
washed  1-A.  C.  8. 

[47747.1 -l>firal.—T  fifed  my  petition  in  18n,  and  t>»e 
fintneeting  of^  creditors  broke  op  without  passing  any 
re  olutioD,  and  no  farther  proceedings  of  any  kind  were 
taken  under  the  petition,  nor  by  any  indHidaal  orator. 
If  I  am  sued  for  any  of  the  debts  oontiacted  prior  to  the 
date  of  the  paid  petition  after  Mayl8B3,  can  I  sooceasf  ally 
plead  the  Statute  of  Limitations !— W.  A.  U. 

[47748.]— Piokle8.--fiome  ten  or  twelve  years  ago  I 
saw  amongst  the  answers  to  queries  in  the  M ecbajiic  a 
recipe  for  making  niokles,  signed  "  Bweedtepipe  Cot- 
tage." Mt  wife  made  a  Urge  quantity  at  the  time,  and 
they  turned  out  superior  to  any  we  had  ertrm«t  with. 
Somehow  or  other,  vhe  haa  lost  the  redpe.  Gould  any 
reader  lumiBh  me  wiUi  it  t  I  have  searched  througti  my 
old  Meobaxics,  but  oannot  oome  across  it. — Amatbub 
Oabdbneb. 

[47749.] -Polarised  Belay.— Will  Mr.  Lancaster, 
oraom'  oUier  able  oovreqxndent,  kindly  esplain  the 
make  of  a  polarised  relay  !  Also,  should  st«el  prepaie:! 
for  magnetfwtion  be  made  dead  hard,  or  haye  ita  temper 
drawn  at  all  ?-G.  B.  £. 

r4775o.]— Polishiner  Wardrobe.— I  have  made  a 
wardrobe  of  spruoe,  and  not  beieg  a  practical  hand, 
there  ar«  a  few  places  I  have  had  to  fill  im  with  puity, 
and  I  find  that  after  I  come  to  pollah,  I  can  see  the 
marks  of  the  stopping  after  the  polish  is  ^plied,  but  not 
before.  Can  anyone  tell  of  a  remedy  to  avoid  this  T  I 
don*t  care  if  it  oovers  the  gram,  if  it  is  something  I  can 
polish  or  Tarnish  on  ;  but  I  don't  want  to  paint.  Any 
plain  instructions  would  greatly  aarist.— Amatbob. 

[47751.1— Declination  Olrde.— Ify  eirele  has  two 
venue  8,  and  when  I  am  readings  the  deelinatioa  of  an 
anknown  star,  how  am  I  to  kaow  Aether  it  is  N.  or  B. ! 
The  two  verniers  give  me  the  same  declination,  which- 
ever I  read  from  ;  but  one  will  be  N.  and  the  other  8., 
and  how  am  I.  therefore,  to  know  which  I  ought  to  read 
from  ? — Brickwau.. 

[477M.]-The  Flux  of  Soap  -Win  Mr.  Allen 
Irindly  inform  me  what  is  meant  by  the  sc -called  *'  flux  ** 
of  soap  !  Lately,  I  have  oome  aoruas  the  word  in  the 
Chemical  Nncs  and  other  papers,  but  cannot  Anil  out  its 
meaning.— IxQuisiTioN. 

[47768.] -Pollahinff  Piano-Keys.  -  To  Ms. 
Davies.— I  want  to  ecrape  and  polish  my  piano-keys. 
Would  it  be  be  best  to  scrape  and  polish  each  key  aepaiv 
ately,  or  keep  them  on  the  key-frame  and  do  them  alto- 

8 ether  (of  oourte,  removing  the  bUdc-keys),  as  yon 
freot  for  a  new  set  t  Also,  shonld  I  nee  putty  or  pumice 
powder !— J.  Jombs. 

[47764.]-Tin.— I  have  about  100  tins  that  have  beta 
Imported  with  castor-oil  in  them.  Is  there  any  Bseans  of 
disposing  of  them,  or  have  they  all  to  be  thrown  away  T 
If  some  Bind  reader  of  ours  can  suggest  a  means  of 
making  something  out  of  them,  he  wiU  oblige  many,  I 
dare  say,  besides— Boap-Boilbb. 

147756.]— Heatinff  Hsnhonse.— Wfll  somebody 
kfaidly  tell  me  the  best  way  to  hoit  a  heabooae  ?  Would 
apme  with  hot  air,  heated  with  a  lamp  running  the 
whole  length  of  the  floor,  and  back  again,  be  stiiBe&nt  ? 

— JlISOLB. 

(47756  l-Eleotro-Platinff.-Wni  Mr.  Laosaster. 
or  other  kind  reader,  inform  me  of  tbebestinslvameKit 
in  use  for  measuring  the  intensity  of  the  edeetrio  enrrent 
from  the  batteries  used  fr  electro-plating  !  Also, 
please  give  faistructions  how  to  make,  or  say  If  It  would 
be  better  to  purchaae  the  instrument  1— OALVAnoaBTBB. 

[47757.1— Manffanese.-WiU  Mr.  Allen,  or  other  of 
onrchtmieal  reaCMrs,  aay  what  the  impuntieB  are  in 
eommercial  maniuneee  oses,  and  give  partioalaiB  how  to 
analyse  them  t— Oblobibb. 


(«766.1-OarteUc  Aoid.-WiU  Mr.  Allen,  or  other 
of  our  (^«adcal  readers,  inform  me  how  to  analyse 
oaiboUe  aeid  quantitatively,  and  to  estimate  the  quaatl- 
tiea  of  the  imptotties  usually  found  In  the  eommeroial 
sa«io>e  t— SnnrrBOMBT. 

riTTBO.l  —  Arolueoloffical.  —  Will  some  of  our 
antiiaarian  fnends  kmdly  teQ  me  %hat  the  inclosed  is. 


irhioh  I  came  across  when  walking  in  the  South  of  Bcot^ 
land,  about  three  years  ago?  I  may  mention  that  the 
neighbourhood  abounds  in  cairns,  campe,  &c  T/je  parts 
marked  A  are  rai^ed  about  18tn.,  and  are  half-cirde  in 
shape,  the  insides  B  being  the  level  of  the  otitside  ground. 

— A  WoOtn-BE  PiPBB. 

[47760.1— Tlnnioff  and  Oalranising'  Iron.— 
I  shall  be  obliged  it  any  reader  can  give  me  information 
about  the  tmning  and  aluo  the  galvanising  of  iron  by  the 
eleotn>  pieetee ;  vrtiether,  since  the  introduction  of 
the  dynamo-eleetrlo  machine,  there  is  a  likelihood  of  the 
electro  proeees  superseding  the  ordinary  dipping  process ! 


,   ^leh  process  is  the  more  economical  in  regard  to 

prloa,aBd  whieh-pMdnoss  the  best  artiele!  ItiiinkI 
have  seen  an  objection  stated  sofliewliere  that  the  eoadng 
was  more  porous— and  noteo homogeneous— by  the  ekotro 
proeees  than  by  the  ordinary  process.— Toi-Platx. 

[47761.]— Steam-lannoh.— Will  some  kind  reader 
help  me  with  the  following  information  t— I  want  to 
baiid  an  trcm  sea-going  eteam-l«uneh,  strong  enough  to 
stand  any  ^o/r.  What  sixe  angle*iron,  what  thickness 
aheet-im— steel  or  iron,  whieh  T  Should  the  iron  be  put 
on  ia  narrow  stripe  or  broad  pieces  ?  What  power 
engine  to  steam  80  miles  an  hour  without  stnin  in 
smooth  water  !  Would  a  boat  45ft.  long,  8ft.  beam,  7ft. 
deep  l.wJ.,  and  8ft.  freeboard  oairy  enough  eoal  for  eight 
days  ?    What  would  be  about  cost  of  engine,  bouer, 

Sropeller,  &c.*  oomplete  T  living  in  the  Jungle,  I  woold 
ke  to  build  above  in  *>pare  hours.  Have  built  two  wooden 
boats :  no  experience  in  working  with  iron.— Indioo 
Plabtbb. 

[477B>.]— Inseets  in  Fernery— Can  any  of  ours 
tell  me  of  a  simple  meiflis  of  destroying  insects  wfthoat 
injuring  tt>e  ferus,  in  a  small  fernery  T  It  is  about  4ft. 
by  1ft.  8in.  bv  aft.  high,  fltttd  in  the  window  outside  !  It 
is  nearlv  airtight,  and  all  appear  to  thrive  fairly  well, 
except  Adiantums  :  these  do  not  get  along  as  1  should 
like.  I  get  Very  little  sun,  o  ten  none.  Is  it  advisable 
to  water  them  so  long  as  the  soil  is  moist  t  If  so  how 
often  I— BoswBLU 

[47768.]— Osler»rrowio8>  and  Basket  Vakinff. 
— Will  liny  reader  kmdly  gire  information  or  say  tf  Uier-' 
ii  a  work  published  on  osier-growiBg  and  basket-making  ? 
— DoLOMirx. 

i47794.]— Greenliotise.— To  Mb.  WBTHEBraELD.— 
ave  built  a  greenhouse  in  garden,  the  back  iuppurted 
on  a  Afjin.  wall  that  abuts  agamst  the  gai  den  walL  I  am 
leaving  the  house  at  Christmas,  and  intend  giving  notice 
to  my  landlorl  at  Michaelmas.  I  am  told  that  if  I  take  it 
down  befote  I  give  aotioe  to  quit,  I  eaa  do  so  with  im- 
punity.   Is  this  legal  I— DauoLAS. 

[47766.]— Freserrin?  Bffgs.— Oui  any  one  tell 
whether  siliaate  of  eoda  is  of  much  use  in  preaervhig 
eggs  t  I  have  heard  that  if  eggs  are  coated  with  a  sjIu- 
tioa  of  this  substance  tsey  keep  a  very  long  ome.  If 
any  one  can  give  me  their  experience  in  this  matter,  I 
shall  bemuch  obliged.— A.  M.  R. 

(47766.]>H.M.8.  A^z.— Can  any  reader  kindly 
give  me  a  riiort  description  of  the  engines  of  this  iron- 
clad, which  is  *t  present  in  Chatham  dockyard  !— H.  W. 

147707.]— American  I«ooo.— Can  anv  one  tell  me 
imat  that  American  looo.  that  ran  from  Manchester  to 
Leeds  on  the  15th,  and  from  Leeds  to  Donotster  on  the 
16th  of  last  March,  has  been  doing  since  those  dates]— 

[47768.}-a.K.B.  Bnffinea.— I  ahonld  Uke  to  know 
bow  many  8ft.  single  eafilnes  these  are  on  the  G.M.K., 
and  where  they  are  all  statioosd  t-^H.  W. 

[47768.]— Wire  for  Induction  Ooils— Incan- 
deaeent  Laaaps  — Would  any  subeoriber  kindly  tell 
Bse  whether  No.  86  cotton-coveted  wire  will  do  for  induc- 
tion e  lils.  as  I  have  a  qu-intity,  and  should  like  to  make 
use  of  it  in  tbat  way  t  Also,  the  filament  for  incandes- 
cent lamps .  What  Ib  prtnoipalty  need  -platinum  wiie  or 
carbon  fiiamenU !  -Amatbob  Bi.bctbioiam. 

[47770.]-'Frewentlnff  Bttst.- 1  have  in  a  glass  oaee 
a  quantity  of  cutlery  and  other  st*  el  goods  which,  from 
exiweiue,  have  become*  covered  with  rust.  I  shoukl, 
therefore,  be  glad  to  learn  of  some  method  of  preventing 
the  rust.  The  case  is  againxt  an  outside  wall,  bat  is  well 
lined  with  board.  I  have  been  told  that  by  keeping  a 
small  but  constant  supply  of  heat  in  the  cabo  by  means 
of  a  small  lamp  or  a  let  of  gas.  and  making  the  case  as 
airtight  as  p^'ssible,  the  corrosion  would  be  prevented. 
Would  this  be  effectual,  or  would  the  gas,  as  I  have 
heard,  inareBSe  the  evil  ?— W.  P.  M. 

[477n.l— Dead  Black  for  Brass— Will  some 
obligtag  felk>w-reader  tell  me  the  best  method  of  doiax 
this  f  I  am  told  that  it  i?  done  with  nitrate  of  sQver  aad 
sulphate  of  copper,  or  with  dilate  a<nd  and  heat,  or  with 
chloride  of  platinum.  What  I  want  is  the  "  modus 
operandi."  I  can  get  nothing  approaching  a  black  with 
chloride  of  platinum.  What  I  have  »een  on  Instruments  is 
d' ad  bUick,  with  no  lacquer  on  it, andevidentlyproduced 
by  ehsmieally  aoting  on  the  metal— Oxx  is  A  Fix. 


f47779.1— Henley's  Bisoharve.— wai  ssf  »&• 

give  me  roll  directions  how  to  nuucesn^'EoiWT^lv 
charger"  (for  a  coU)  T  About  medinm  ib':  tffiCu. 
A.  Gdapilan. 

[gTTS.]— Voyages  In  Small  Craft— va  m,  -» 
your  numerous  readers  inform  me  when  1  m  p*t^ 
booksor  aeooonta  of  royagee  in  small  cnft!  lUr* 
been  mndi  interested  in  retuUxxg  the  **  ho^  of  tW  Lc^ 
Western,"  and  should  like  works  of  a  tiiaiKt  atsrr 
Acooimts  of  emising  round  the  BritiidicosstvosUdk. 
prove  interesting.  Probably,  many  ofyo  v  Rsien  ta» 
themselves  made  similar  voysget.  fibeold  ttdsk&tf 
ease,  and  they  would  give  detailed  ■susisa  4  ibi 
oraise,  it  would  doubUeas  be  inteieatkig'to  tUSbanm^ 
as— AcoxiTB. 

[47f74.]-Oittters  fbr  Use  In  X<«tlie.-WosH  rf 
mtehanie  well  up  in  wood-cotliag  maehneryKitvdeci 
of  cutters  that  would  round  the  endsof  bnnhaiDaff 
template,  and  put  the  hollow  umially  seea  in  tb«  a^!^ 
brushes,  eutt^rs  to  run  in  lathe,  and  to  do  tb«  rrk 
sfteedily  1    I  have  eotters  on  the  same  priBdoSevT. 


moBldtng  machine,  made  to  ran  in  ooiBiMn  ien, 
bat  find  gvsat  diffieulty  in  holding  the  bra*  to  tlxfiSShiL 


as  they  tog  it  out  of  my  hand  ;  but  maaiBg  te  oc^ 
horiaootal  in  lathe  haa  the  advantage  of  right asiU 
cutting,  and  running  them  vertically  yoe  hsn£»it 
vantage  of  the  table  to  rest  and  stead?  thsbnsfc.M 
can  only  cut  one  way,  and  would  cause  extea  mpm»9 
have  two  ^indies  with  enttsrs.  Bygtvingakmla 
these  bsashfo  are  flaiflhed  by  ifirinf  ,  will  pt^ 
oblige.-J.  C. 

[47775.]— Staining  Sycamore.— WaoldtnTiail 
give  directions  Mow  to  fetam  eynamors  to  ntsls 
Amerioan  birch  !  Water-stains  do  not  suit.  %^mm 
to  bo  stained  are  veneers  glued  on  to  grinBd>v^- 
J.  C. 

[47776.]-Beadin9  the  ICorae  Oode^lsikal 

believe,  ponaiste  wholly  of  dots  aad  dashes,  will  mmm 


explain  how,  in  reading,  the  termxaation  of  oas  kdss 
wcra  is  distiflgaiahed  from  the  oommsneencBt  ol  ft 
next— (hue:  A  bei^  a  dot  ■»!  a  dBah,«ndKshi 
and  a  dot|  how  eaa  AV  be  distinniAed  fna  VX 
whioh  would  be  dot  dash  didh dot  !-M.  B. 

[47777.}— Cloild  Wsgrnttvas.  —  Win  SBT  nds 
kindly  give  instmetionB  for  printtag  (Aovds  into  the  ita» 
of  landesapes  bo  that  no  join  U  riaiblB  1  Arc  UAk 
landscape  and  doud  printed  simultaoeonaly  l-Guc 

J;47778]— WhitewAsliing.— Oaa  any  of  *'(«' 
1  me  the  eause  of  ceilings  or  brickwork  drrinvi 
y^ow  stains  in  it  aft«v  being  earcfiilty  waihedafd 
whited  (two  coats)  ?  Is  it  beeaose  the  wotk  wasaitc 
enou^  before  whiting,  or  is  it  doe  to  aay  chsan 
present  either  in  plaster  or  biick,  or  d^es  theika 
marine  blue  I  put  in  the  whitewash  have  any  efvt '  ] 
have  done  many  a  ceiling  and  staircase,  hot  am  ■£■ 
troubled  by  theee staloB.  Can  any  of  **  oars'*  faia 
the  cause  and  how  to  remedy  it  T  I  am  bob  ^ 
some  brickwork  which  penistaitbr  toraa  up  a  bamd 
yellow  half-hour  afterwards.— A.  Hctbt,  Tsunbrtt 

[47779.]— Soda  -  Water  Siphon. -Csn  or  < 
"ours^ffive  me  the  method  of  filling  eodasrp* 
water  dpnons  ?  Is  the  gas  forced  in  by  means  of  spa 
or  gene,  stated  in  the  bottle  iUtlf  ?— Pbbboi,. 

[47780.]— F.O.S.  -I  should  he  glad  if  aome  ef  '^  on 

would  give  me  the  qualifications  required  to  bi^ 
*'  Felliw  of  the  Chemical  Soc  ety  ,*'  and  also  a  **  Nk^ 
of  the  Institute  of  Chemistry."— FaxxoL. 

47781.]-GKkld-Dnst.— Is  there  not  aome  U<ni£  t- 
xing  with  gold-duat  for  painting  bealdeathstaolirJ 
tfaegald  duet  I— ajuibt. 

[47782.]— Conflactioners'  Oven.— What  ii^b^ 

kind  of  oven  for  a  confectioner's  nae  (that  asso 
even),  not  a  very  large  sisa  f— B.  Bsbbacmkwb. 

[47783.  J-Legml.— To  Mb.Wbts*  bfibuj,- a  Ifi&s 
transfers  certain  property  in  trust  of  B.and  C.  \ip*-' 
man  and  nnmamed  lady}  for  h^s  daughter.  D.,  abod  • 
be  married.  Mvrioge  takes  place  ;  A.  disi;  trvbi 
act  jointly  in  interest  of  D.  Somewhat  later  B.  -^ 
gentleman  trustee)  al«o  dice,  leaving  C  only  (asBSB* 
lady)  as  aotiiur  and  sole  trustee.  Bvestaally,  C  psi^ 
marriage.— What beoomes  of  the  troBfeeeahip  r  Ca^ 
when  married,  coatinoe  legally  to  aetas  trvsleslbrli 
or  does  the  hasbaod  of  C.  obtahsaayooatosUiBri^ 
over  the  trust  property,  or  does  the  tmMie 
altogether  cease,  and  in  tbat  oaae  bow  is  Ifestv 
propertv  to  be  dealt  with  t  Can  D.  claim  its  biiBCi>- 
to  her  t   Kind  advice  in  this  difficulty  will  oUip  - 

MABIBlfBBBO. 


[47784.]— Oistern.— A  dstem  boiling  UQ»P&b 
is  filled  by  three  pipes.  A,  B,  C,  together  ai  M  amBe 
the  pipe  A  requires  80  minntea  mors  than  C  totf  h 
cistern,  and  lO  galloas  leas  ran  thn>u^  G  pv  BBi* 
than  lun  throng  A  aad  B  togsther.  J 
which  each  pipe  alone  would  fill  the  ( 


in 


r-in 


r-l*I* 


[47785.]— Blsnlphits  of 

Mr.  AUen  give  a  teat  for  this  T~B.  Q. 

[47786.]-Bi8nlphite  of  Urns  in  A 

Edmunds.- It  is  no  secret  that  this  m  used  • 

preserve  bears.  lam  dtinUag  the  bottted  beer  oUl*^ 
mg  firm  ef  Barton  brewers,  and  can  am^  it  wfattl^' 
acofk.  What  will  be  the  effect  oa  the  qrMemSM* 
for  a  long  tinm,  ay  a  year  f— B.  O. 

[47787.1— Maiine  Englnsartng  at  W^civ^ 
Arsenal.- Will  any  reader  kiadty  mfenusssMM 
it  is  likely  emplovmnt  can  be  obtained  as  sdssv** 
gineer  at  Woolwich  Aieenal,  and  to  sphom  akoaU  i^' 
cation  be  made  f— S.  H.  F. 

[477B8.j-L6Tiding  Honey  on  SSUs^Burfi^ 

If  a  person  lends  money  to  a  buitdiag  ctub,  sn  «>' 
trustees  of  the  ohib  find  aad  hsnd  over  the  d«idt«P' 
BMmbem  of  the  mifl  *»«' 


imeassefite^ 


p«jty  beloagiag  to 

iieourity  to  eovsr  the  i 

f  oUjr  seourad  bv  the  above  t 

oooung  to  grief  T— Tuos.  Bsowx. 

[4778e.]-Tent.— I  h«?B  a  canvas  tmt  «i«*^ J* 
preachiog,  and  find  when  it  mine  the  welg  ^ 
through,  to  the  great  faeoaveaimce  ol  thee 
Chaanytiringbedone  fbr  It  to  make  II  ^~^ 
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LlbeftspUable  m  ftt  praMaft,  and  by  so 

ht  iDaide  to  be  interfered  with  7    It  <■  often 


a  put  up 
puM.— 


1  taken  down  and  tnaifcRed  to 

KK0  WiLAKTOV. 

:47790.}~Meohaiiioal  Lantera-BUdM.-Iabonld 
very  mnoh  obliged  if  tome  leader  would  gire  a 
•oxiMioA  el  eoMo  of  UieTBTioae  meehaidoal  ■ttdee  tint 
e  sold,  aome  of  which  are  :  rippling  water,  the  ehame- 
>n,  the  chortutoeoope  or  lantan  actor,  the  wheel  of 
fe,  &o.— Orapbo. 

[47791.]-Lo«n.-WoQld  Mr.  F.  Wetherfleld  be 
od  enough  to  infonn  me  on  the  following  question  t— 
>btainf  d  a  loan  about  a  month  ainoe  for  £40,  for  which 
rave  a  bill  of  tale  on  all  my  goods  and  fuinitore.  I 
id  up  with  the  amonnt  all  my  U^>iliti»a  but  two,  one 
r  amount  of  £2,  the  other  £16.  Can  either  of  theae  in- 
Tiduala  sue  me  through  the  Conn^  Court,  anddiatrain 
ly  of  my  property  under  the  ciroumstaneea  if  I  aan  not 
a  poeition  to  pay,  or  what  oonrae  can  (hey  take  in  the 
atter  !  I  may  aay  the  amount  for  £8  ia  the  halanoe  of 
L  acooTiat  for  which  plaintiff  obtamed  judgment  in  the 
>nrt«  but  I  hate  been  unable  to  keep  up  loatalmentB. 
be  6ummona  waa  iatued  pieriona  to  my  giving  a  bill  of 
Je. — Tiiuu  OnB. 

[4779t.l— Stain Inff  Glass  G^reen.—What  !»  the 
»t  means  of  staining  ordinary  window-glaas  green, 
ui  it  be  done  by  a  chemical  solution  T  If  ao,  what  are 
le  ingrediasti  T— Am  Old  CovraiBinoB. 

[47798.]— Cleotro-Platinff.— Seeing  in  a  work  on 
ectro-netalluigy  that  a  ailTair-pUiting  bath  ahould  be 
kade  *'  by  diaaohrinv  one  ox.  of  nitrate  of  ailTer  in  dia- 
Ued  water,  and  adding  cyanide  of  potaaaiam  in  joal 
iffldent  qmntity  to  precipitate  all  the  ailver  as  cyanide 
r  ailrer,"  I  got  ihe  cyanide  of  ailTer  eaaily  by  theae 
Irectiona,  being  a  white  pot.  when  first  thrown  down, 
at  it  soon  became  brown—by  the  action  of  sunlight,  I 
reeosae.  It  ia  the  seeoad  part  of  the  process  that  has 
one  quite  oontrary  to  my  expectations,  as  the  dixeotloBa 
&y,  **  to  the  cyanide  of  olver  thus  produoed  add  8  oi.  of 
fanide  of  potaaaium,  ^rhen  the  cyanide  of  aOvsr  (whidi 
aa  preriously  beea  covered  with  a  gal.  of  water)  will  be 
nmediateljr  dissolved.  Stirring  cardites  the  dissolv- 
3g."  Now  I  added  6  oz.  of  cyanide  of  potassium  f com- 
urcial)  to  the  cvacide  of  ailver.  and  only  snooeeaed  in 
4  hours  in  dissolving  half  of  tne  ppt.,  ue  other  half 
wnaining  aa  a  brown  maaa  at  the  bottem  of  my  elsotro- 
lating  bath.  Will  some  of  oura  kindly  aay  where  I  have 
one  vrroog,  and  ray  whether  the  kolutionis  now  useless, 
r  can  I  repair  it  in  aay  way  1— A  BBOiNvaa. 

[47794.1— Legral— Having  been  made  a  bankrupt  a 
'ear  or  two  a^,  and  the  trustee  and  committee  of  in- 
ll^eetion  had  given  their  unanimous  consent  to  my  orde^ 
a  to  understand,  u  to  Im 
Wethecfleld  kindly  iU' 
orm  me  if  I  can  obtain  it  by  myvelf ,  and  if  so,  what  fee. 
f  any,  I  ahould  have  to  pay  to  tbe  Court  oABIciaI  1  And 
f  I  do  not  trouble  about  getting  it  at  all,  what  effect 
hie  would  have  on  any  future  earnings  or  property  that 
di^t  come  to  me  t— w.  A. 

[47796.]-BiTetiiiff  China.  — To  "Ai^fojos."— 
Cindly  say  how  the  bxass  or  copper  wire  used  for  rivets 
a  tampeved»  and,  alao*  how  to  give  the  xvveta  a  Uttle 
prinff  ao  aa  to  catch  under  the  holea  on  the  inner  side! 
-A  Yoryo  AicATBua. 

[47796.}— 'FlsotrloaL— I  have  had  my  field-magnet 
ttst  in  best  iron,  also  the  armature.  I  have  wound  the 
HM.  with  8Qlb.  if  No.  10  wire,  and  properly  insulated 
he  whole.  I  am  now  waiting  to  tee  if  I  can  obtain  any 
fuide  how  to  wind  the  armature  for  quantity,  as  I  want 
he  machine  for  elaotrotyping.  Also,  the  sise  of  the 
vire  t  A  email  sketoh  of  the  connections  would  be  of 
nreat  asfei^taoce  to  me.  I  have  no  doubt  that  many  of 
mr  readera  are  stock  fast  in  the  same  place  as  myself. 
What  is  required  is  for  some  one  to  give  answers  to  the 
loUowing  questions  :— How  much  wire  should  there  be 
m  E.M.,  and  the  size  B.W.O.  1  How  much  on  the 
irmature,  and  tbe  best  form  of  ditto  ?  How  to  wiod  the 
machine  for  quantity  and  intensity  ?  How  many 
revolutions  per  minute,  and  a  small  sketch  to  show  oon- 
lections  !— W,  T.  W. 

[47797.1 —L«»al.  —  A  person  who  owed  me  eight 
guineas  has  recently  (in  April  last)  filed  his  petition,  and 
a  dividend  of  2s.  4d.  in  the  £  was  de<  lared.  As  ihe  bank- 
rupt did  Bot  Mhedule  my  debt.  I  did  not  know  of  the 
liquidation  till  a  week  ago,  and  am  informed  thne  ia  no 
dividend  reserved  f*  r  me.  The  liquidator  is  now  living 
with  and  on  bis  mother-in-law.  How  can  I  obtain  any 
of  my  money,  and  L  the  bankrupt  oriminaliy  liable  fer 
not  scheduling  my  debt !— Bahcrulluiidsb. 

[47798.}— Heatinff  by  8taam.— In  manufacture 
oertain  artieles  h^vb  to  be  subjected  to  a  temperature  of 
Siy*  Fshr.,  either  boiling  water  <  r  steam,  as  the  case 
aay  be ;  but  would  the  same  effect  be  produced  when 
nainff  that  process  at  an  elevation  of  4,000fr.  above 
■ea-level,  at  which  elevatkm  water  boils  at  a  consider- 
ably lower  temperature— vis.,  KM"*,  and  where,  I  pre- 
sume, the  steam  would  likewise  be  of  the  same  diiLin- 
Ubed  temperature !  In  this  latter  ease,  would  it,  or 
would  it  not  be  neceraary  to  subject  the  artiolea  to  at  earn 
under  pressure,  in  order  to  have  the  temperature  of  the 

^     A  to  be  used  raised  to  212?  Fahr.  t— No  Namb. 


icdiBcbarffe,  which,  I  was  given  to  understand,  2b  to  be 
lad  for  tb«t  asking,  would  Mr.  Wc 


[478Q8.)-LMal.-To  Mb.        

having marriedwdthin  the  table  of  af liltl—  prohibited 
by  the  Church,  desires  to  make  his  will,  leaviagallha 
poMesaes  to  h's  wife  for  life*  with  rsmalader  to  ehildien 
of  ssid  marriage  oa  her  disease.    How  should  be  word 


his  will  to  do  this  effeotuallv  T   The  said  maniage  was 
solemnised  in  Ghnroh  of  Tkiglaad.— C. 

[47808.}— Third  Grade  Art  —I  have  passed  the 
examinataoDs  in  the  Second  Grade,  and  am  deairons  of 
aitting  for  the  higher  grade  in  May  rest.  Cironmstaooee 
will  pteivent  me  attending  any  dasees.  I  shall  be  glad  of 
any  advice  for  self-instmetioa.  I  shall  be  able  to  visit 
South  Kensington  Muaeum  oocasjonatty.  Would  it  be 
possible  to  do  some  of  the  drawing  from  easts,  ftc, 
theae  t— L. 

[47804.1— Xodal  Fnglae  Oyllmdara.— Can  amu 
cme  kindly  tell  me  the  best  wur  to  draok  and  bore  model 
engine  cylinders  Jin.  and  |in.  bore  t    Wonlda  twist  drill 


bore  them  truly  I 
O.W. 


If  not,  kindly  say  tha  best  way  to  do 


Tradea."-wm  be 

ittch  of  screw- piopeller  will  a 


made  of  100  pain  of  eovper  aad  iron  plates  6iii.long. 
4 in.  wide,  and,  say,  Vnin.  thick,  and  a  differenoe  of 
tempemture  ef  80^  Centigrade  were  maintained  between 
altcnalaiiautions,  wotuh  the  B.M.r.  equal  that  of  a 
Daniell  cOl  t  Would  not  the  resfctance  of  sneh  a  pile  be 
lowerthaathat  of  a  Daniell  ceUt  What  would  be  the 
differenoe  of  current  ftom  a  couple  of  bismnth  and  aati^ 
mony,  and  from  another  of  irea  aad  oopper,  the  othsoe 
cozKiitions  being  equal  t  Would  the  former  give  doobla 
the  power  of  the  liitar  T- J.  N. 

147816.]— Bilioata  of  Ka8iia«ia.—Wm  Mr.  Allen 
or  other  of  oor  kind  readem  »f  oim  if  it  is  x>oasible  to 
formsilioate  of  magnesia  in  the  cold— e.g.,  oy  adding 
siliokte  of  soda  to  carbonate  of  magnesia  t  I  have  no 
f  umaee»  and  I  want  to  piepare  a  small  quantity.  WhaC 
method  conld  be  recommended !— Maovvsxtb. 

[47817.3-1»apid  Eleotro-PIatinff.- 1  have  seen 
articles  rapidly  silvered  by  flrsr.  dipping  them  into  a 
copper  bath  and  thea  into  the  sUv«r  solution.  How  are 
the  solutions  made  up  t— A  Sbvbb  Ybabs*  Submbibsb. 


[47799.1- SmaU  Battery.-I  should  be  obliged  if 
Ifr.  Lancaster  or  some  other  of  your  kind  ooire#pondents 
irould  tell  me  if  it  is  possible  to  make  a  smaU  electric 
battery  to  inclose  in  a  small  vessel  about  quarter  tbe  size 
of  an  ordinary  tumbler-glass  that  would  not  be  in  action 
excepting  when  the  elements  were  brought  in  contact  by 
the  Drestore  of  a  spring  or  screw,  and  if  such  a  battery 
eonld  be  constructed,  could  it  be  made  to  produce  about 
70^  Fahr.  of  heat  in  another  vevel  of  similar  liae  f— 

HtOHriBLO. 

[47800.]-Deodoriainff  011.-Ihaveboi«fatatasale 
a  quantity  of  mineral  oil  906  which  Is  strongly  impreg- 
nated with  nitro-bensol.  Will  Mr.  Allen,  or  other,  Undly 
say  how  this  smell  can  be  taken  off  T—charooal,  chloride 
of  limst  chloride  of  sine  do  not  afftet  it  in  the  least.— 
Olbo. 

I47801.]-Be-Olifloation.— Can  an  oil  partly  saponi- 
fied by  CBUitio  soda  or  other  alkali  be  retransformed  into 
feraaspartnt  oil  without  injuring  or  darkening  the  oU^! 
0haUbs glad  of  aaggeitiona  or  proeess.— Olio. 


[47806.1-To  "Jack  of  AU 
kindly  say  wb#t  sins  and  pi 

compound  surftMo  eondensing-engine  drive  e^inden  Sin 
by  84iin.  by  4in.  stroke  t  A^d.  what  siae  of  horisontal 
tubular  boiler  suitable  for  the  sameT  and  obMfe— 
CoQDsnr. 

147806.]— OhamicalLimgr  av  SaadtaryPtuika. 
—Will  someone  kindly  give  a  working  dsawisig  of  a 
ssnitary  punka  t  I  thmk  it  was  noticed  some  time  ego  in 
the  Lancet,  but  am  not  sure.  I  wi*hlo  ha«o one  aadefor 
a  sick  firiend.— Abatbub  Pbibibb. 

[47807.1— €kui  Watar-haatera.— wm  some  eone- 
spondeots.  imconoeoted  with  the  trade,  kindly  gtv«  me 
their  opinion,  from  practieal  knowledge,  ot  the  advantages 
and  disadvantages  of  iastaataoeous  (gas)  water  heaters 
for  baths,  especiallv  with  reference  to  the  only  forme 
I  have  heard  of  I— vis.,  Maughan*a  and  Braby*e.— 
M.D. 

[47808.1— Telanhona.-^To  Mb.  LaBassTBB.— Having 
made  two  of  Bell's  telephones,  I  cannot  geit  them  to  speaB 
at  all.  I  have  made  uiem  with  a  copper  reel  solit,  and 
ioa.  of  36  tilk>eovsred  wire  on  each  reel,  aad  all  the 
results  I  can  cet  when  I  attached  them  to  a  battery  is  a 
ticking  noise  In  them,  and  the  aame  when  I  put  the 
micrcphone  to  them— I  can  get  no  better  asnlts.  Will 
you  please  to  say  if  I  have  enou^  wire  on  the  reel,  and 
to  say  what  is  the  best  sort  of  a  reel  I— W.  H.,  Liver- 
pool. 

L47809.>--lie9aL— To  Mb.  WBTaBByfBt.D.— The  father 

A.  made  his  will  ia  favoorof  his  daoghter  B  ,  who  was 
thea  married  to  C.  The  words  of  the  will  are  the  follow- 
ing :— **  I  A.  give  and  bequeath  the  sevetal  houses  aad 

gardsBS,  sitnated  at ,  unto  my  daughter  B., 

ue  wif^of  C,  aad  her  assigns  for  ever."    The  daughter 

B.  died  some  yeasaago,  Isavinc  isswsal  eMMrsa,  of  wMch 
two  dsughtsBs  are  still  hviag.  The  husband  C.  has 
married  the  seeond  tiBM.  It  is  nndsistood  that  he  has 
latelr  sold  a  portion  of  one  of  the  abovegaidsaatoa 
ndgnbourlivingeloseby.  Now,  willy ou  kindly  answerthe 
followiag!—!.  IS  tbe  will  valid  in  favour  of  the  two  anr- 
viving  daughters  t  8.  Has  he  a  sight  to  sell  that  portion 
of  the  property.  8.  If  not»  what  ia  to  be  done  ia  order  to 
repossess  U  t— Pbtbos. 

[47810.1— HaatlDff  SoUlariBff  Iron.— Would 
"Jack  of  All  Tradea, '  or  aay  other  brother-reader, be 
good  enough  to  give  me  a  aimple  method  of  heat 
soldering  iron  at  the  bench,  where  gas  oraflisiplacewo 
be  inconvenient  ?~T.  J.  O'C. 

r4781l.]-Slaotrio  Pwndwlnm.— Would  Mr.  Laa- 
oaater  be  so  kind  as  to  instruct  me  how  to  make  an 
electric  pendulum  for  a  doek  f  Also,  the  simplest  method 
of  transmitting  the  motion  of  the  pendulum  to  the  works  T 
-T.  J.  O'C. 

[4^2.1— Hydrataic  Oyllndera.— There 
considerable  difficulty  m  casting  these  perfectly 
when  kept  for  34  hours  under  pr»  sure.  I  nave  a  numl 
of  small  ones  to  cast  for  tobacco-pressiog,  and  would  be 
glad  to  know  whether  any  liquid  put  inaide  would  dose 
the  pores  throogh  which  a  damp  sweat  exudes  I  Or, 
whether  any  special  mixture  of  iron  is  required  t— Fte- 
laoy, 

[47818.]— Transit  of  Vexma.-I  must  tender  my 
hearty  thanks  to  the  corzespoadents  of  *'  ours  "  who  have 
so  kindly  given  me  information  as  to  the  suitability  of 
Jsm«ica  for  observing  the  approaching  transit.  The 
local  times  and  altitudes  given  by  **  S.  G."  are  of  the 
greatest  value,  and  he  haa  my  sincere  thanks  for  the 
trouble  he  has  taken.  I  must  alao  admowledge  my  in- 
debtedness to  "  S.  B."  for  the  full  end  interesting  details 
he  sends.  Would  he  kindly  give  his  reasons  for  seleotinff 
Southern  Port  Boyal  Mountains  t  Also,  reoommend 
some  exact  locality,  keeping  in  view  ease  of  aooess  from 
Kingston,  and  suitability  m  other  respeete  t  Any  infor- 
mation as  to  local  travelling,  living,  precautioBS  to  be 
taken  as  to  clothing,  &c.,  Wuuld  be  most  acceptable.  I 
called  at  the  B.W  J.M.  Co.'s  offices  the  other  day,  and 
find  that  in  all  probability  there  will  be  a  numerous  party 
of  observers,  as  some  paasages  are  already  taken  by  men 
going  out  for  that  purpose.— Jabaioa. 

[47814. 1-PhotOflrraphio.— Could  any  reader  kindly 
put  me  r%ht  in  the  following  difficultiee  f— 1.  My  toaiag 
bath,  after  a  few  days,  becomes  of  a  dark  indigo  colour, 
and  the  gold  is  deposited  in  a  black  precteitate  in  the 
bottle,  although  kept  in  the  dark.  I  wash  my  prints 
thoroughly  before  toning  in  threechangeeof  water,  but 
then  I  only  float  them  face  downwards.  Should  they  be 
immersed  t  My  bath  is  composed  as  follows :— Acetate 
of  soda,  4i  drachms ;  chloride  of  gold,  9  grains :  water, 
46oz.  This  f  onnula  is  the  one  recommended  by  Wratten 
and  Wainwright.  2.  My  negatives  have  frequently  dull- 
looking  spots  all  over  them,  which  sometimes  show  fsintly 
in  the  piint,  and  sometimes  not  at  all.  I  ehould  be  glad 
to  know  what  oausee  these,  as  my  chemicals  are  all  pure 
and  clean.  Also,  my  fixing  and  alum  baths.  I  use  dry 
pUtes.    8.  My  negatives  have  a  great  many  **  pin-holea," 


•  ♦» 


fL,wjt,  OoBmnalQatlaBB  for  this  dniartntent  nuut  be 
addressed  to  the  Chees  Xditor,  at  the  office  of  the 
Ebolub  Mbosabic,  81,  Tavisteek-street,  Covent-gaidea* 
W.C. 


although  I  take  the  precaution  of  brushing  them  very 
gently  during  development  with  a  very  aoft  badger  hair- 
brash.    Any  hints  wiil  greatly  oblige— Nso  ativb. 


[47816.1  —  ThermopUa.  —  Will    Mr.     lancaster, 
**  Sigma,*'  or  some  other  competent  authority,  kindly 
the  following  qtieiticns  t— If  a  thermopilo  w«re 


PROBLEM  DCCLXXV.- By  J.  Pibbcx. 


FBOBIJai  DCCLZXyi.-By  * 
CevQirBB." 


6bb  Soabs  to 


From  The  Bojf*s  Newspaper, 


muu. 

Whttt  to  play  aad  amto  la  two  moves. 


Wiiu, 

1.  QtoKBsq 
S.  Mates. 


BOLimOB  TO  771. 

Blaek. 

1.  Anything. 


SoLimov  TO  779. 
White.  Sladh 

1.  B  to  Q  B  sq.  1.  Anything. 

2.  Mates. 

PAUL   MOBPHY. 

Ab  Aobostio. 

Paled  is  thy  light,  bo  bright 

A  Pleiad  pass'd  away : 

Unrivali'd  star,  afar 

Lost  to  our  sight,  for  aye. 

Midst  wonderm^  gaae,  thy  blase 

Of  glory  ceas'd  to  Dum  : 

Besume  thy  sway,  bright  ray, 

Proud  conqueror,  return : 

Here  do  we  wait  and  watch  in  vain. 

Yet  time  flioioa— no  hopes  remain.         

F.  F.  BxiOHBT 
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NOnCBS    TO  COERE8PONDENT8. 

Thiire  la  a  second  tolation  to  763  beginning  1.  Q  to  K  S. 

CoKKSCT  SoLUTiOKB  to  768  and  769  by  W.  A.  Lee  ;  to  771 
■ad  77S  by  Sohmaoke. 

W.  A.  L««.— 770  i»,  we  believe,  correct. 

W.  T.  Batvc— The  acknovrledgment  ftppearrd  in  Utt 
Bomber. 


AHSWEBS  TO  C0R£S8F0HD£!f  IS. 


•jn*«  I 


*«*  AU  eommmttieatUm»Bkould  he  addnued  to  Oa  BniTOi 
fJU  SvouBB  ICscBAJiiOt  81,   Tomstock-ttrett^    Covent 

HINTS  TO  C0ERE8P0NDENTS. 

1.  Write  on  one  aide  of  the  paper  only,  and  put  diaw- 
Inn  for  illnetrataona  on  aepaiate  pieces  of  paper.  2.  Put 
titles  to  queries,  and  when  answering  qut-ries  put  the 
nombeia  as  well  as  the  titles  of  the  oueries  to  which  the 
replies  refer.  8.  No  charge  is  made  for  inserting  letters, 
ooeries,  or  replies.  4.  Letters  or  queries  asking  for  ad- 
dresses of  manufacturers  or  correspondents,  or  where 
tools  or  other  articles  can  be  purchased^r  replies  giving 
■nch  information,  cannot  be  inserted  except  as  advertiae- 
ments.  6.  No  question  asking  for  educational  or  sdentiflc 
Information  is  answered  through  the  post.  6.  Letters  sent 
to  eorrespondenta,  under  cover  to  the  Editor,  are  not  for- 
warded ;  and  the  names  of  correspondents  are  not  given 
to  inquirers. 

*«*  Attention  is  fspedaUy  drawn  to  hint  No.  4.  The 
mace  demoted  to  lettf'n,  queries,  and  replies  is  meant  for 
toe  gent-nil  good,  and  it  is  not  fair  to  occupy  it  with  ouee- 
ttons  such  as  are  indicated  above,  which  are  only  of  mdi- 
Tidoal  interest,  and  which,  if  not  advertisements  in  them- 
■dves,  lead  to  replies  which  are.  The  "  Bizpennv  Sale 
Column  "  o£fets  a  cheap  means  of  obtaining  suw  inf  orma- 
ttod.  and  we  trust  our  readere  will  avail  themselves  of  it. 

Tb«  following  are  the  initials,  *o.,  of  letten  to  hand  up 
to  Wednesday  evening)  Aug.  S3,  and  unacknowledged 
elsewhere  :— 

Hokmis  Cork  v.— W.'  A.  Thoms.— E.  8.  Smyth.— Selijf, 
Sonnenthal,  and  Co.— W.  Hobertson  and  Co.— Whitley 
Partners.— Newton  and  Co.— Iskender.— L.  J.— 8.  W. 
Bumham.— W.  P.  M.— 4.  Manook.  -  Vesuvius. -£.  A. 
Brookes.— Anxious. -M.  P.— Q.  W.  Tei.— J.  F.— Ama- 
teur Farmer.— Orapho.— J.  H.— P.  B.- J.  W.  Fleming. 
—Orderie  Vital  —8.  P. 

A  NEW  VOLUME. 

Thx  next  number  is  the  last  of  volume  XXXV.  Eeaders 
willing  to  oblige  us  by  reoommeodiog  **  oun  *'  to  new 
subscr.bera  should  do  so  now,  when  a  new  volume  is 
commenciog.  The  index  t  >  Vol.  XXXV.  will  be  pub- 
lished iu  the  number  dated  Sent.  23,  and  ctses  and 
bound  volumes  will  be  on  sale  shortly  after.  Eeade  s 
desirous  of  making  up  their  sets  for  binding  the  present 
volume  are  recommended  to  do  so  at  on:e,  as  the  back 
numben  soon  lun  out  of  print. 

A.  CowLisHAW.  (Tes,  in  the  m^joritv of  cas^s,  and  nearly 
always  if  ordered  through  a  bookseller.)— HAaav  Smith. 
(1.  No<  if  bei«  in  earnest.  2.  As  an  assistant,  from  £1 
upwards,  according  to  ability.  8.  Yes.  4.  Persever- 
ance and  determinaiioB,  as  in  most  other  Mvocati.ns, 
are  better  th«n  mtre  cleverness.  5.  An  army  corps 
specially  devoted  to  engineerixig.  Tou  are  too  ol<i  to 
jom,  we  think.)— Abokmtuk.  (Price  6d.,  published  by 
Cousins  and  Co  ,  8,  Tor -street,  W.C.)— T  £.  D.  (You 
must  sue  the  cisten  by  their  names.  Countv  Courts  do 
not  recognise  «'Mn."  or  "Miss.")— Y.  Z.  (We  do  not 
undentAod  bow  the  local  board  can  exist  without  by- 
laws or  rt-gulationa  The  p«  oVabiUty  is  thtit  the  Board 
is  acting  nitbin  its  authority,  but  if  you  thick  you  have 
a  good  case,  you  can  dispute  it,  and  let  the  Board  srmx- 
mon  you  before  ihe  local  magistrates.)— F.  QAkTsioK 
Tippixo.  (We  know  nothing  of  him,  and,  of  course,  do 
not  guarantee  the  honesty  of  any  advertiser.  Wri  e  to 
him  that  3  ou  have  commtmicatcd  with  us,  and  if  no 
■atisfaotory  explanation  is  forthcoming  no  further  ad- 
vertisement of  his  shall  appear.)— M.  C.  H.  (We  can 
only  suggect  paste.  Such  a  mucilage  as  ^ou  appear  to 
require  would  be  a  valuable  commercud  article.  2. 
•Black  is  the  correct  answer,  for  without  light  there  can 
be  no  colour. )  — PAavus  Via.  (The  heat  depends  on  the 
knd  of  plants  you  wish  to  keep.  Gas,  if  you  can  get 
it,  would  be  the  best  heating  medium,  all  things  con- 
sidered ;  but  for  so  small  a  house  one  of  the  paraffiu- 
oil  stoves  might  suffice.)— Baromktbk.  (Yes,  the  wue 
'*did  it."  To  get  the  air  oat,  heat  the  tube  and  tap 
gently  on  end.)— Ax  Amatedr.  (Be  has  already  done 
so.  See  pp.  415, 583,  Vol.  XXXnr.)— Tom  B.  (Known 
as  Pharaoh's  serpents.  See  p.  485,  No.  513.)— Chivk. 
(Ste  the  back  ntmibers,  or  consult  an  elementary 
manual  on  Sound.)— H.  Walkbr.  (It  is  a  trouble- 
some job.  Try  heating  and  shaking.  If  tbat  is  of  no 
avail  you  must  take  it  to  the  optician.)— J.  Noox.  (It 
it  tolerably  well  known  You  will  find  aomrthing 
•bv>ut  it  on  p.  146,  this  volume.  We  omit  noihmg  of  a 
practical  chiiacter.)— Pooa Oi> man.  (Yon  muAt  leally 
refer  to  the  indiow,  where  jou  will  find  refereno*  s  to  all 
kinds  :f  tel^^phones,  &c.)— W.  D.  J.  (See  tneofthe 
cheap  manuals  t  n  pyrotecbny,  for  a  xuli  list  of  the 
recipe!!  would  occupy  a  column.  Blue,  metallic  aoti- 
mony  1  part,  sulphur  2  parts,  nitre  6  parts.  Red,  sul- 
phur, Bu  iphurei  of  antmiony ,  and  nitre  1  part  each,  dried 
nitrate  of  streutii  6  parts.  G  een,  nitrate  of  baryta 
ao,  chlorate  of  pot^sn  18,  sulphur  22.  The  eggs  are 
abominable  tt  ings.  Recipe  in  Nu.  613,  p.  485.)— E.  8. 
JowKH.  (Th<:r.f  is  Reed's  *'  Engineer*!!  Hondb  ok  *' 
Get  Mr.  Calvert's  catalogue  from  Great  Jackson-street, 
Hulme,  Manchester.  Most  books  of  the  kind  aie 
ent  rei  there.)— Hamxeb.  (We  scarcely  underotaDd 
what  you  mean  by  *•  sizes."  They  ar-  made  to  num- 
bers, and  those  cao  be  learned  from  actual  inspection  of 
themaoriiucfl  or  from  the  maker's  lists.)  —  w  Apflictkd 
OaK.  (8e  Dr.  Edmunds' reply  on  p.  430.)— J.  C.  (Y..u 
-  -"t  look  io  back  volumes,  or  procure  some  of  the 
lied  price  lists  of  makers.)— Elbctbic  Skbker. 
286,  Mo.  644  )-Co.  Limbsick.  (L.ckwo^d  and 
tioners*  Hall-court.  £.C^  publish  a  Hi  tie  book 
entitled,   *'The  Safe  Use  of  Steam,"  which 


probably  will  answer  yoor  req'irement^;  but  if  you 
want  more,  the  same  publishers  ia>ue  Mr  Reynolds' 
••Stationary  Eogme  Driving'*  at4«.  6d.)— M.  E.  (You 
may  safely  use  half  adosenl/clanch^a  with  such  a  coil. 
See  p.  529.  2.  The  process  has  been  frequently  de- 
scribed. A  mould  of  the  type,  &c.,  is  takeo  io  plaster 
or  guttapercha,  say,  and  carefully  blackleaded.  It  is 
then  put  into  the  bath,  and  «hen  tne  sh^ll  of  copper  is 
thick  enough  it  is  heated,  and  the  back  filled  up  with 
solder  and  the  usual  stereo  metal.)— loRoa.  (See  reply 
on  p.  503.)— G.  B.  T.  (You  do  not  answer  the  question 
— h  w  do  you  ^et  ihe  ar  out  again  I  You  say  the  *'  as- 
cending piston  would  have  to  ns^  against  the  comprea- 
suie  of  the  inner  elastic  air.  and  not  aga  nst  the  pressure 
of  the  whole  atmosphere*.'*  The  pressure  of  the  elastic 
air.  unless  removed  by  a  pump,  would  theiefore  be 
neater  than  atmospheric  pressure,  which,  with  are- 
auction  for  friction,  U  all  you  have  at  the  other  end  of 
the  *'  perpetual  motion  "  machine.  If  you  would  make 
a  sVetoh  and  ctlculate  the  pressures,  y<u  would  sp-edily 
difcover  the  fallacy.)— Jobs  P.  Davibb.  (We  have 
failed  to  find  the  point  of  superiority  in  the  brake, 
which  would  apparently  be  very  coatly.  D^>es  it  not 
involve  close  coupling  T  If  so.  that  would  be  an  objVc- 
tlon.)— NoAPLUSSBD.  (See  Mr  Davies's papers  on  Piauo- 
forte-making  in  Vol.  XXVII.,  and  those  on  Pitno- 
Sotmdboards  iu  Vol.  XXXH.  Yuur  case  seems  one  of 
those  in  which  i>enonal  ezamioation  is  nec«:88ary  )  — 
A.  P.  (Described  on  p.  670,  No.  778.  It  it  a  nierallic 
sulphide  mixed  with  sulphur.  It  might  do  for  large 
type,  such  as  is  used  in  postt^rs.)- W.  G.  (You  must 
consult  recent  papere  on  Telescope  Construction.  2. 
You  muAt  make  a  small  magneto-el  ciric  machine,  de- 
tails of  which  have  been  frequently  given.)— Blectr  10 
Mad.  (See  recent  b^ck  numbers.  You  should  procure 
a  description  of  that  at  the  Crystal  Palace ;  but  where 
do  you  i^ropose  to  lay  it  down,  or  do  you  want  to  make  a 
"  model "?) —SurFBBmB.  (Becipes  of  the  kmd  have 
been  given  mmy  times.)— Ovb  vtho  would  Likb  to 
^ow.  ( So  douot  due  to  the  air ;  but  the  correspond- 
ent named  answered  similar  querr  a  little  time  aico.)  - 
A  Sbvbs  Ybabs*  SuBscBiBSR.  (Query  inserted,  but  if 
you  want  a  durable  coat  you  must  *'take  a  long  time  * ) 
— Ak  O.  B.  (Which  branch  T)-Pkchbor.  ("The 
Lathe  and  its  Uses,"  Trabner.  16s.)— W.  J.  W.  (See 
p.  884,  No.  818.  The  subject  is  scarcely  suited  for  a 
**  reply,'*  and  if  you  have  no  knowledge  of  such  work 
you  ought  to  get  a  bo  k  on  the  subject.  Donaldson's 
**  Platelayer's  Tables,*'  for  instance,  or  one  of  the  books 
in  Calvert's  catalogue.)— J.  S.,  18  Ybavs*  Subscbibbb. 
(Nos.  529, 096, 784,  847,  856,  and  876  can  be  had,  poet 
free,  Is.  8d.  The  othen  arrf  out  of  print.)— Jumbo. 
(Dr.  Kdmunds  has  already  intimated  that  he  will  be 
abroad  till  the  middle  of  September,  and  therefore  un- 
able to  reply  to  queries  till  then.  He  has  also  several 
times  refused  to  preeoiibe  in  soch  cases  as  you  inquire 
about.  9!oA  With  imod  reason.)- 1 .  McE.  (If  you  order 
Vols  XXIX.,  XXX.,XXXI..XXXn.,XXXin..  and 
XXXIV..  and  aU  numbers  to  date  of  Vol.  XXXV., 
thretigh  your  bookseller,  you  will  get  the  series  oomplee. 
Price  £2  6s.  8d.}.  -Enoimseb.  (You  cannot  do  better 
than  use  Leroy's  composition,  but  here  is  a  good  recipe 
when  nothing  better  is  to  hand  for  covering  steam 
pipes :— Four  par's  of  coal  ashes,  sifted  through  a  riddle 
of  four  meshes  to  the  inch,  one  part  ca'cined  plaster,  one 
part  flour,  on-i  part  fire-clay.  Mix  the  ashes  and  fire- 
clay together  to  the  thickness  of  thio  mortar,  in  a  mor^ 
tar  trough.  Mix  the  calcined  plister  and  fljur  together 
dry,  and  add  to  it  the  ashes  and  clay  as  you  want  to  use 
it.  Put  it  on  the  pipes  in  two  coats,  according  to  th 
size  of  the  pipes.  For  a  6in.  pipe,  put  the  first  coat 
about  liin.  thick,  the  second  coar.  nhould  be  about  iin. 
thick.  Afterwaids  fiuish  with  hard  finish,  same  as 
applied  in  plastering  a  room .  It  takes  the  above  about 
two  houn  and  a  half  ti  set  on  a  hot  pipe.)  —  Gbbbb 
Admi,  H.  Stooke,  p.  H.,  C.  H.  Romaves,  T.  J. 
CCoxhob.    (Inty^e.) 


Every  Workmetn  c^^nnr^ted  with    the  Building 

TriUi^t  ro-rjLMTlfl^  i  4Li:iuiiiii>ii  KbtJLiilsdTsrtiM  In  "TUJi  BUILD- 
IJiii  xi£v\>, '  r'LibiiAbt?!]  i?'*rrf  F&IDAT,  price  Fouxpenee, 
at  itt .  TBTi'Nu^^k  Hrii'otK  C'«*^i^rit-tiiriileB   London.  W.O. 

'  iHt' tJUll^lUNQ  SliWH"  la  ctie  Pmiclpsl  ^ooraal, rapre- 
M-nUnii  Arciit^ct*  s^d  KuiMi^rt,  und  luu  the  largest eirealattoa 
of  «ij:p  Pr>fM«iDn&l  Jogxaai  In  Xht-  UnKdom. 

Ecfi7  Warkmu  ■aE>um  IQ4UI  i<B  leelug  "  THI  BUILDINO 
K  y  w  h  "  rtf.tr  wrL  it  b'i  Ci^  b  <.r  Coffee  Honsa.  He  will  And 
oariTT'  "  Lim  uf  T»adPtv  "  fnr  Qtfv  work  la  tt  eTery  week  than  In 
an-  i[iLiL&rp«»«r,*aelcin  thuA  iir^  where  work  it  likely  to  be 
has.  \\^  \*^Uo  ip^'cuLlj  ifiv.L'i  to  make  me  ot '*  InUtrcom- 
m['T'.\Mwn"  \t\^*^  wATits  T'.t  kiDiMW  anything  about  hU  trade :  to 
wr.'>  tr»  tijt  EJjtui  il  hf  ^A*  *^T  raggeationa  to  make  and  to 
ad  — Tiii^  m  the  p«p«r  «rh«b  hd  wants  work. 

The  charge  for  AdTertleementa  for  Bltoatlona  Is  One  ShilUag 
or  Twenty  Words,  and  Blapenee  for  every  Bight  Words  after. 


OHABOES  FOB  ABVERTISDIQ. 


nirty  Words        

■rsry  addittcaal  tlglit  words.. 


a  A. 
..I  • 
..Of 


/roat  Page  AdTertisementa  Fire  ShiUiagi  for  the  Brst  tO  word* 
ftfterwarda  M.  per  line.  Paragraph  AdTertlsementt  One  ShUlini 
per  line.  No  front  page  or  paragraph  sdTertlaement  liucrted  foi 
'^•t  than  Five  Shillingt.  Bedoced  terms  *nt  series  ef  more  than  f 
Insertions  may  be  ascertained  on  appUcatloii  to  the  PnhUaher. 

aDYBBTIBBMBNTI  la  BXOHAMOB  OOLUMM-tor 

S.   4 

Twcntj-fonr  words OS 

For  every  snooecdingUght  words 0   1 

aDYXBTIBBMBMTB  in  the  8IXPBNKY  BALB  OOLVMH. 

a.  d. 

Sixteen  Words 0   t 

For  every  succeeding  Bight  Words       0   t 

*.*  It  moat  be  borne  in  mind  that  no  Displayed  advertlsementi 
«n  appfiarln  the  "  Sixpenny  Ssle  Column.^'  All  adTcrtlsementi 
nutt  be  prepaia  i  no  redaction  Is  made  on  repeatod  Insertions ; 
tod  In  cases  where  the  amount  sent  exceeds  One  Shilling  the 
l>u  blither  would  be  grateful  if  a  P.O.O.  could  be  sent,  nnd  not 
«tMmps.  Stamps,  howerer  (prefersbly  halfpenny  sta8&ps),ma| 
'tf  Mint  where  it  is  inconrenlent  to  obtain  P.O.O. 's. 

me  address  is  iaclnded  as  part  of  the  adTeftisemaat  and  charged 

AdTerUsemeats  wtnut  reach  the  o.Uce  by  S  p.m  on  Wednesday 
r«  iasur*  insartioa  in  the  followinv  PriOar'a  namb*r 


Hoiioway'B  Ointment  asd  Fills-  -All  u'oerai- 

tion»,s  <tr%.  AbaccMA*,  batf'I>;)rs,and  ftkiDdiM>a»e«  are  best  treated 
by  th>s«  medicaments  TheOincment  eimdicMCrsaUnaziuus taints 
■nd  make«  every  symptom  uMume  a  milder  t^rm.  and  thi«  desir 
able  result  is  made  doubly  certain  by  ta«  porifjlng  ;  regnlatlAg, 
and  alterative  powers  of  the  Pilla. 


VOnCB  TO  SITBBCEIBXU. 

4«heeriber* reealTlBg  their  eoaies  direct  fro«  Ihs  likiviM. 
iueeted  to  observe  that  the  lart  number  of  Ike  tarn  ler  vmi 
..•eirsabeertption  is  paid  will  he  forwarded  U  th^  Is  shu 

Wrapper,  as  an  iBtiasatloa  that  a  fresh  rar-''^ 

It  \»  desired  to  eoatlaae  the  ftaheeilpttea 


oint  sxcHASos  coLun. 
— •-•-• — 

i  <M  akarfs  /or  .IbdWm^s  Noticea  i$9d,/ortk»  Jim  M  wm^ 
mmd  Zd,  for  sverf  tueoMdmg  8  saerdb. 

e-*^ 

Splendid  pair  of  Horns,  6ft.  from  tip  to  tip,  sad  Uk 
at  base.  Bzcbange  fur  good  AJin.  Bicycle  ;  o*^  wMitofea!- 
Address,  W*.  r.  P.,  Poundlsfard,  near  Taoatoa.  MomcrssL 

"  English  Meohnnlo,"  114  to  60r,  in  psHs  ^ 

numb.r*.  Whst  «aehaDgo?-A.  UAaau.  Wavcndaa,  Vsbwv 
Heds. 

Wanted,  powerful  Hand  Punching- Maslilaeic 

exchange  for  one  small  UoHiuntal  Bngloe  ana  BaUw,caB>Mr 
hsif  hotse-power.— J.  BiLsaoaoraK.  Aldefley  Jtdae,  whsakui. 

Picture  Frames  wanted.  Exchange  water  eoion 
painting  o(  watch,  Ac.— 8.  Tsaait,  409,  Jdonumeat-roai.  &r 
oiUigtiam. 

Wanted,  ^-plate  Photo.  Apparatus,  coaanlde.  I 

will  fit  np  S^in.  latne-head  casiiog*  in  exchange,  mufa-n 
wo.k  warranted,  geaulne  valui?.  qoantit?,  qi^ur.<-l 
UHAMBxas,  17,  Charlca-stieet,  Beymoar-s  rert.  N.W. 

Wanted,  good    Microscope.     Exchange  FaitaLk 

Bellewi,  value  £2, or  offcra.— alcucx.  Sp;>rlc,SwaffuaB,aa(lai 

Handsome  Glohe-shape  street  Ghis  I«ampi  vttk 
b  }ld  ornamental  swan-neck  ihape  iron  bracket  tu  tx  to  k«w 
front,  suitable  for  hotel  or  hualness  ahon.  handoa>eljiaa*« 
mr^d  and  cold.  C^st  £7,  exchange  for  good  bIcjxdeerbUe - 
Apply  J.  Bxix.'iBa,  Sutton  uridg*. 

**  Oasseirs  Popular  Educator,"  coiiq»kte,  bb 

shilling  numbers,  unbound  wm  exchange  fur  a  good  Hitf 
Harmonium  reeds  -J.  W.  Noaut,  Grectland,  near  HaUfkz 

6ft.  planed  gap  Lathe  bed,  letding-aorew.  fsHui 
of  change- wheels.  Offers— K.  D.  bmxim,  l^axakei1tj-«wsa 
Churley.Lanc. 

Amiteur  wishes  to  Exchange  remainder  of  hi 
stock,  sin.  tilde  rest,  turning  toila,  taps,  Ac,  *c.  Whatoia: 
— MawMAN,  ft7,  Hsglan  road.  Plumatead. 

Haye  84  sixpenny  parts  of  "  Wright's  Ulustntid 

beox  or  <*oi;ltrv.  '  Will  exchange  lor  **  La  the  work.  9i 
Hasluck,  latest  edition.-JouM  Holub,  467.  Rtvingtoa  Tif« 
Middle  Hulton.  near  Boltoa-le-Moors,  Lancnahire. 

Amateur  Small  Iron  Lathe,  Printing  Press,  or  ofla 
for  good  electrical  soods.  List  aent.  Ho  oaera  niasej.  MM 
be  sold.— WALTaa  Wxlls,  Watchmaker,  Malvern  laak. 

Warranted  Jolnerlng  Chisels,  assorted  am. 
given  in  exohanse  for  old  boohs,  newsMpcrs,  or  perl»lk»k 
Sample  chisel  and  pricei,free,  12 stamps.— Mr.  Lowx,  iresmsB^ 
Warrington. 

62in.  Bioycle*  oone  bearings,  in  perfect  ooniitinii 
Bxchaufte  Gold  Albert —F.  &ii>o«.  4i,Penu«al- street.  Ardwtt 
Manchester. 

Grinds tonOf  about  87in.,  for  Engineer's  use.  Aati 
about  Ifc  wc  wanted.  Bxchangp  srnlsh's  bellows,  fka,  or  mA- 
Mr.  8.  HawxTT,  South  Norwood.  Lindun. 

Slow  Oombustu>n  Boiler  Pipes  and  oonneetiooste 
Greenhouse  wanted.  Bxchange  patent  gas  holders  ork«&i| 
coll  —Mr.  8.  HawiTT,  South  Morw  .od,  Lrouaun. 

What  oifen  in  exchange  for  Sdvc-r  Plated  Snulbn 
and  TxAi  ?    Cost  7s.  -Mits  i^lotd,  d»s sleigh,  Besex. 

**  English  Hechanio,"  Vols.  XXT.  to  XXXI ,  «il 

index.  Jixchange  for  works  by  Dsrwin.  Muaicy.  BBssaa 
or  cash.— B.  Dc>BsoM,t,  Marine  ter<a4.e.  Whitea.tvea. 

Beautiftil  silver  centre  seconds,  Eogliah  Detached 
Lxvxa  Watch,  manufaotarc<i  to  sp»ciaiorde<  Dt  Wheel<4.  Bnti 
Jtfwvlled  and  crystnl  glass,  guaianteea  for  10  yean.jmtsc*. 
worth  A 12  1  .s.  Will  exchangs  watch  and  guaraa  .ee  tvt  sm^  ii 
centre  self-acting  and  screw-cuttin^r  Utl&e  complete,  alt  Us- 
bed4.— J.  BAKxa,  14,  Oanaoa- terrace,  Ashton-road.  rroioa 

6Sin.  Bicycle,  flr«t-olass  conditioa.  ICnst  psrt. 
Offers.— irartlculais  to-B.  B.,  11 .  Liverun-road,  Loftns.  SaltMn. 

I  will  give  611n.  Bicycle,  light  roadster  (Bndg.$],  far 
an  armature  lathe  with  emery  wheel,  or  bicyci«  iuutm-' 
Aadress,^.  bTawASPfCoaaervativeCmb,  Waterfoot,  Manca<»;<r 

*' Photographic  News.*'  About  SOOnoxnbcnflf 
this  «xcelleoi  ueriodlcal.  many  v^yt  scarce,  axchaage  ;b#oki « 
anything  usefuL— Ma.  Jatt  bll,  Westarham,  Kent. 

"Old  and 'New  London.'*   60  shiUmg  psrti. 

special  edition, aOs  .or  vaehaage  tu  50*.— T.  Ooaoo*  iioeaii 
31.  Compton  street,  Brunswick  sqa^re,  London,  W  C 

Telegraph  Instruments.  —  Mahogany  Bodist 

with  battesrie  for  commercial  purpo*e«.  Kxcaaage  laatera  •Bde 
or  offers.  Approval  w.th  pleasure.— Tnonesox,  ce.  *•!&>»- 
street,  Hull. 

Wanted,  Induction  OoU.  Excuange  plated  Ea^ 
Lamp,  Cbst  iSs.  Sd.  '-  Kent's  Mio^cle  Buglet, '  «  tans,  eas 
18s.  dd.  Sliding  seat,  lOs.  6d.-0.  H.  Fonaaoos,  Oliiiagtia 
Dorset. 

Extraordinary  GjaUenge  Bicycle  68in ,  sqail  to 
51in.  ordinary,  la  Brtt  class  cunolUon  JbX^hangefor  wtf7(^ 
Good  Mettor  preferred— 0.  Baowk,  ll..ok%^lir.  Oaiicy.  tar 
caster. 


THS  BJXPESWt   SALE  COLUMI 


Ad&ortuemmU  ars  tescKstf  te  UUm  so^smm  al  At  niMl 
U.  for  Ikt  MrMt  16  wordt,   mmd  M.  for  tmn  mumtm 


For  Bale. 

Electric  Machines,  Indioators,  Bells,  Balt«j 

Wires,  Swltchei,  Terminals.  Carbooi.ic.-KiJio  and  ta,  S»« 
tricians.BrisUl.    (LIstTwepeac;.) 

Pair ts.— Armstrong's  full  instroetiona  f*  »»S 
Painu  11  now  sold  by  dTaraMs  and  c«  ,  aB,Oid-»CN*t  i**** 
Price  2s.  sd. 

Saxophone's  Musical  Rupply  Scheme  •J^<'!*ff 

and  objett,  port  free  for  penay  stamp.— Add.  es*.  B-  w«u*Tiik 
East  Borough,  Wimborae,  Dorset 

Forty  per  cent,  discount  off  Standard  List  of  ^^jS 
Twist  Dai lls  Send  stamped  eaveiooe  r.jr  saaifle  ^^*^  '^'^ 
I  hey  are  msdeofthe  ^Kj  Anest  steel,  by  BanvAJU.  a*'**^ 
Maldon,  E««ex. 

Cf  clist8.-Challia*s  Stop  Bell,  with  parent  tibng 
hcBcket,isbcst,2s.Cd.,is.  Vd.-B.  M.  vnaUM  K»e«i,Aoa«v- 
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OH  THE  PBODTTCTIOH    OF  LOOPEB 
FIGVBES  BT  OEABIHO-II. 

AS  a  kelp  to  those  to  whom  the  subjeot 
may  be  new,  I  will  now  give  a  sketch 
or  two  to  elucidate  the  arrangement  sug- 
gested in  my  last  article.  The  Enolibh 
MsGHAino  has  run  thr^ueh  a  great  number 
of  Vols.,  and  gained  hundreds  of  subscribers 
who  have  now  but  little  chance  of  referring 
to  early  numbers  on  lathe  matters,  so  that 
it  must  not  be  taken  for  granted  that  all 
our  readers  are  old  stagers,  or  that  what  is 
no  novelty  to  one  may  not  be  so  to  another. 


It  is  plain  that  if  the  mandrel  is  made  to 
revolye,  the  headstock  will  be  forced  to  oscil- 
late in  accordance  with  the  imdulations  upon 
the  edge  of  the  rosette.  If,  therefore,  a 
disc  of  wood  is  mounted  on  the  mandrel  and 
made  level,  and  a  pointed  tool  or  pencil 
held  in  the  slide-rest  is  set  against  it,  a 
copy  of  the  rosette  will  be  drawn  or  en- 
graved upon  its  surface.  Thus  far,  almost 
any  lathe  could  be  converted  into  a  rose- 
engine;  but  to  do  satisfactory  work,  it  is 
plain  that  a  very  large  number  of  rosettes 
would  be  required,  as  a  rr  petition  of  the 
same  pattern  would  not  be  worth  the  trouble 
of  tracing  it.  The  next  improvement  suggests 
itself — ^viz.,  to  so  mount  the  rosette  on  the 
mandrel  as  to  enable  it  to  be  set  on  either  of 
two  positions— a  matter  easily  arranged  by 
makmg  it  fit  over  a  key  or  feather,  and  cut- 
ting two  key- ways,  as  seen  in  the  rosette  H. 
Setting  it  alternately  in  one  of  these  posi- 
tions, we  should  get  a  pattern  similar  to  N ; 
but  there  our  power  ends,  and  with  this 
rosette  we  can  effoct  but  little  more. 

Now,  a  rosette  like  the  fig;ure  is  tolerably 
simple  yet  not  very  easy  to  make,  as  it 
must  be  filed  up ;  and  if,  iubtead  of  so  simple 


Moreover,  I  propose  in  this  case  to  sketch 
out  the  simplest  mode  of  making  a  satisfac- 
tory seared  rose-engine  instead  of  repeat- 
ing the  designs  that  have  hitherto  appeared. 
The  first  sketch  is  intended  merelv  to  explain 
to  the  novice  the  principle  of  all  those 
machines  in  which  an  oscillating  motion 
is  given  to  the  headstock,  and  consequently 
to  the  work  also.  A  is  the  headstock  which 
is  now  raised  a  little  above  the  lathe-bed 
to  give  it  room  to  oscillate,  and  it  is  sus- 
pended on  centre-screws,  one  of  which 
would  ordinarily  pass  through  the  top  of  the 
standard  and  the  other  through  a  web  cast 
in  the  bed.  When  not  required  to  oscillate, 
packing  pieces  are  placed  below  the  base  of 
the  he^stock,  or  tlie  centres  can  be  with- 
drawn and  the  hen^dstock  allowed  to  rest 
on  the  bed  as  usual.  C  is  the  face  of 
the  mandrel  -  pulley  cut  away  to  allow 
the  rosette  B  to  appear.  Iliis  rosette 
is  similfiff  to  H,  its  edge  (it  is  about  \m. 
thick)  being  of  waved  outline;  the  exact 
pattern  being  of  no  consequence  for  the 
present.  It  is  keyed,  or  otherwise  made 
fast  to  the  mandrd,  so  as  to  revolve  with 
it.  G  is  an  eccentric  disc,  which  can  be 
used  instead  of  the  rosette.  D  is  a  stiff 
stand,  bolted  to  the  bed  carrying  a 
rubber,  F,  of  hard  steel  or  other  materia). 
This  is  in  practice  like  K ;  so  that  the  rubber 
carriage,  li,  can  be  slid  horizontally  on  th(> 
top  bar,  and  brought  opposite  to  any  one  of 
a  row  of  these  rosettes.  But  for  the  present, 
we  may  consider  that  there  is  but  one,  and 
that  a  coiled  or  other  spring  keeps  the 
rubber  in  dose  contact  with  the  rosette. 
VOL.  XZXY.-  SO.  910. 


a  waved  outline,  the  rosette  has  a  more  com- 
plicated edge,  like  that  of  O,  the  cutting 
and  finishing  becomes  far  more  difficult, 
because  each  part  must  be  exactly  similar  to 
those  of  the  same  design^the  section  a  6, 
similar  to  section  h  e.  Hence,  the  expense 
of  the  rosettes,  which  has  hitherto  kept  the 
Bose-engine  out  of  the  hands  of  all  but  a 
few  wealthy  amateurs  and  workmen.  In 
addition  to  this,  there  is  a  certain  degree  of 
sameness  and  monotony  in  rose-cut  work, 
owing  to  the  fact  that  there  are  no  looped 
figures.  The  eccentric  chuck,  combined 
with  the  rose,  will  complicate  figures ;  but 
something  is  needed  of  a  simpler  and  more 
effective  character,  cheaper  to  make,  and 
efficient  in  use.  Let  us  now  replace  rosette 
H  of  ei^t  undulations  by  G,  a  simple 
turned  disc  with  an  eccentric  hole.  We 
shall  get  one  complete  oscHiation  only  of 
the  head  stock  at  each  revolution  of  the 
mandrel,  resulting  in  a  plain,  elliptic 
design. 

If,  however,  we  can  so  arrange  matters  as 
to  cause  the  disc  to  revolve  eight  times 
during  one  revolution  of  the  mandrel,  we 
fehall  obtain  a  figure  with  eight  waves,  some- 
what similar  to  that  produced  by  the  rosette. 
Thus  our  simple,  cheaply-made  disc,  which 
any  amateur  could  make,  is  made  to  replace 
a  costly  rosette.  But  we  can  also  now  get 
loops  like  P,  or  more  complicated  ones  at 
pleasure,  using  no  rosette,  but  the  plain 
disc.  How,  then,  can  we  manage  to  mul- 
tiply the  oscillations  produced  by  the  p^ain 
disc?  There  is  but  one  way.  We  must 
mount  it  on  a  separate  mandrel,  and  con- 


nect the  two  mandrels  together  by  inter- 
mediate change- wheels.  How  this  can  best 
be  done,  will,  in  a  great  meastire,  dcfpend 
upon  the  means  at  hand,  and  i^on  the  lathe 
itself  to  which  the  apparatus  is  to  be  ap- 
plied. Generally  speSdng,  however,  a 
bracket,  or  rather,  a  pair  of  them,  would 
have  to  be  bolted  to  the  existing  poppit,  as 
A  in  Fig,   2.     These   will   carry   centres 


C^ 


between  which  to  mount  the  second  man- 
drel. Then  inside  the  poppit  must  be  fixed 
the  quadrant  B,  shown  m  place  at  H,  to 
carry  an  adjustable  stud  in  the  long  slot,  to 
take  the  different  change-wheels.  If,  how- 
ever, a  lathe  is  fitted  with  back-gear  whick 
can  be  spued,  the  back  spindle  can  be  re- 
moved, and  then  the  arm  cast  upon  the 
poppit  will  serve  excellently,  instead  of 
navmg  to  bolt  one  on — or  it  may  be  pos- 
sible, and  probablv  would  often  be  so,  to 
use  the  spmdle  of  the  back  gear  as  the 
mandrel,  without  interfering  with  its  action, 
and  to  moimt  disc  and  wheels  on  that  side. 
Of  course,  in  any  case,  the  rubber  must  be 
fixed  to  the  hed  outside  the  second  spindle. 


In  Fiff.  3  I  have  represented  the  rosette  so 
placed  on  the  back-action  spindle. 

With  this  simple  equipment  you  have  the 
means  of  producing  innumerable  compli- 
cated and  l&autiful  designs,  and,  I  may  add, 
at  a  minimum  of  cost.  Cbange- wheels  are 
now  to  be  had,  well  made,  cast  from  cut 
patterns,  from  Lloyd*s  and  elsewhere,  and 
they  cost  but  a  few  shillings.  The  radial 
arm,  to  carry  the  stud  for  these  wheels, 
must  be  cast  in  iron  or  brass ;  but  the  pat- 
tern is  easily  made.  It  usually  fits  over  the 
nut  (circular)  of  the  back  or  tail- pin,  which 
keeps  the  mandrel  up  to  its  collar,  and  is 
retained  in  position  by  a  short  bolt  passing 
through  the  curved  slot  into  the  poppit.  It 
may  be  fitted,  instead,  however,  upon  the 
front  of  the  poppit,  embracing  the  mandrel, 
where  it  may  be  used  in  connection  with 
spiral  apparatus,  or  quite  at  the  back,  out- 
side the  end,  instead  of  inside,  where  also 
the  spiral  apparatus  is  sometimes  placed. 
There  is  notmng  in  all  these  additions  to 
interfere  with  Ae  ordinary  work  of  the 
lathe,  and  if  the  rosettes  can  be  applied  to 
the  back  spindle,  the  whole  a^'paratus  will 
be  quite  out  of  the  way.  When  fastened 
to  tiie  back-action  spindle  however,  the 
^settes   or   discs    may  probably   require 
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t*  b»  fhcfi^  tkx^y,  ^  U>  he  ^smfiewhat 
tk^acriB  Mbstuice.  Afi  w^  de^nd  tipOQ 
Aa  fpace  Ml  otttside  one^  or  otbe9>t>f  the 
|:wr>w^tb ;  cod  if  ih^  ipindl«:is  made t6 
«^scc»  br  eeomtrio  cofian  for  the  prodat^- 
t&.*A  cf  siov-motiion  iastead  d€  sliding  hori- 
vsKtally.  it  B»7  be  iouttd  ndceasary  to 
wbftSiimt»  «n  entirely  independent  spmdle 
V  carrr  mssttes.  This  is,  of  conrse,  the 
fi«tt«r  pun  in  all  cases,  as  admitting  of  a 
:^.re  'perfect  and  satisfactory  way  of 
^itrhing  the  rosettes ;  bat  the  difficnlty  in 
BCft  caeet  will  be  that  the  gear-wheels  for 
■^T.motkm  are  so  keyed  that  the  back 
«^^£^e  cannot  be  removed  trom  its  bearings. 
The  following  plan  will  obviate  this  and 
make  the  back  spindle  easily  available  for 
both  poxposes :  Knock  oat  the  kejrs,  remove 
the  gear-wheels,  and  thus  dear  the  spindle ; 
gci  a  bit  of  gas-pipe,  or  stout  brass  tube 
thftt  will  fit  easily,  but  well  over  the  spindle, 
so  as  to. form  a  sleeve  to  revolve  upon  it. 
Cut  it  off  to  such  a  length  as  just  to  fit 
between  the  arms  of  the  poppit ;  bore  out 
the  pair  of  gear-wheels  and  kev  them  upon 
this  sleeve.  You  can  now  at  pleasure  draw 
off&ifl  sleeve  with  its  wheels,  and  use  the 
spindle—another  almost  similar  one  with  the 
disoB  and  rosettes.  If  you  cannot  get  a  nice 
bit  of  tube,  to  fit  exactly,  get  abltstilllarger, 
aad  insert  a  washer  at  each  end,  bored  to  fit  the 
epimdle.  The  back  gear  will  work  quite  as 
well  thus  fitted,  lo  revolve  on  the  spindle, 
as  if  it  revolved  with  it.  J.  J^ 

{To  bs  eoniinued,) 


A  ST£EBINO  SCSEW-PBOPELLEB. 

THE  idea  of  pladng  th,e  screw-propeUer 
in  such  a  position  with  regard  to  the 
rudder  that  it  would  aid  in  steering  the 
vessel  is  not  new,  nor  is  the  modification 
which  places  a  smaller  supplementary  pro- 
peller on  the  rudder  in  such  a  manner  that 
it  swings  with  it;  but  whether  or  not  any 
of  the  various  devices  have  been  actually 
tried  on  the  scale  of  twelve  inches  to  the 
foot,  it  is  doubtful  if  they  gave  better 
results  than  those  recently  obtained  witii 
Kunstadter's  screw-steeringapparatus,  which 
was  illustrated  and  described  in  No.  744, 
p.  393.  The  patent  was  taken  out  in 
1878,  and  was  for  an  improvement  on 
a  similar  invention  by  the  same  in- 
ventor, who,  a  native  of  Buda-Pesth, 
has  now  been  residing  in  Eneland  for 
some  years.  That  we  should  only  now  be 
in  a  position  to  give  an  account  of  a  fair 
test  experiment  in  actual  work  shows  with 
what  reluctance  owners  of  vessels  take 
up  any  new  thing  in  screw  propulsion. 
Kunstadter's  steering  screw  had,  we  believe, 
been  fitted  to  sundry  small  craft  (see  p.  8, 
Vol.XKIX.),  and  to  one  large  vessel  owned 
abroad,  before  it  attracted  the  attention  of 
shipbuilders  on  the  Olyde ;  but  a  satisfac- 
tory trial  has  been  recently  made  with  it  as 
fitted  to  the  Stratheden,  a  vessel  of  1,500 
tons  measurement,  having  engines  of  about 
1,200  horse-power.  The  vessel  is  employed 
in  the  coal  and  iron,  wine,  and  grain  traoes, 
between  the  Olyde  and  Bordeaux,  Bilbao, 
&c.,  and  is,  we  believe,  the  laigest  steamer 
engaged  in  the  trade,  which  demands  con- 
siderable handiness  in  so  large  a  vessel 
in  order  to  manoeuvre  readily  in  narrow 
harbours  and  rivers.  A  reference  to 
the  place  cited  will  give  a  fairly 
accurate  idea  of  the  arrangement  as  actually 
fitted  to  the  Stratheden,  the  principal  detail 
being  the  universal  joint  connecting  the 
main  shaft  with  the  shorter  one  running 
throngh  the  rudder.  The  propeller  proper 
is  much  of  the  same  pattern  as  commonly 
found,  and  is  fitted  in  the  usual  way,  save 
that  the  shaft  carrying  it  passes  through  a 
boss  in,  or  a  bracket  let  into,  the  stem-post, 
out»de  which  it  terminates  in  a  fork,  wbidi 
is  connected  to  another  fork  at  tiie  inner  end 
of  the  -^  through  the  rudder.    A 


igock 'of  steel,  or  other  euitable  metal,  "is 
placed  between  the  ^onge  of  the^  forks 
irh^h  are  held  to  it  by  means  of  foui^  serew^ 

Sins.    Nice  atid  accurate  work  is  required 
\  connection  with  this  joint,  which  is  one 
of  the  special  features  oi  Kunstadter's  in- 
vention, and  allows  of  the  rudder  being 
placed  at  any  desired  ancle  without  putting 
any  undue  strain  on  the  joint.    In  Kun- 
stadter's specification  the  radder-screw  is 
represented  with  two  blades  and  about  half 
the  diameter  of  the  propeller  proper ;  but  it 
is  expressly  stated  that  the  rudder-sorew 
may   have  two  or  more  blades.      In  the 
Stratheden,  the  propeller  proper  is  'an  ordi- 
nary cast  iron  one,  having  a  diameter  of 
14ft.   6in.,    while  the  rudder  or  steering- 
screw  is  10ft.  in  diameter,  and  is  fitted  with 
four  steel  blades,  havmg  a  variable  pitch. 
A  number  of  speed  trials  made  with  tiie 
vessel  light,  half-loaded,  and  f uUy  loaded, 
gave  a  mean  speed  on  the  measured  mile  of 
about  11}  knots,  with  the  blades  of  the  rud- 
der-screw  in  position;    while   a  mean  of 
several  runs  without  them  showed  a  speed 
of  9'8  knots.    The  speed  of  the  vessel,  how- 
ever, is  not  the  point  to  which  we  wish  to 
draw  attention,  for  the  real  merit  of    the- 
invention    lies    in    the   fact  that  it   un- 
questionably   exerts     considerable    power 
over  the  movements  of  the  SlraiJieden,  vrMok 
is  reported  to  answer  her  helm  very  rapidly, 
and  to  be  always  perfectly  under  control. 
In  order  to  test  the  effect  of  the  steering- 
sorew,  two  sets  of  trials  were  made,  and 
compared  with  a  set  made  with  the  blades 
of  the  screw-rudder  removed,  the  mean  of 
two  full  circles  to  starboard  diows  a  time  of 
8min.  22sec.,  but  one  trial  made  to  port 
occupied  7min.   208ec.  for  the  full  cirole; 
but  m  this  case  the  engines  were  going  a 
trifle  f^Mter.  In  the  trials  with  Kunstadter's 
screw,  the  vessel  going  full  speed  ahead, 
full  circles  were  made   in   4min.   55sec.  ; 
5min.  3sec.  and  6min.  76ec.  with  helm  to 
starboard ;    with   helm   to   port,  the  f idl 
circles  were  made  in  /3>min.  58sec.,  6min.  2sec., 
and    6min.    21sec.      Going    astern,    half- 
cirdes   were    made    in   4min.    28ec.,    and 
4mia.  16sec.  respectively  to  starboard  and 
port.      The   average   time   for    the  half- 
circle  going  ahead  was  under  3min. ;  but 
the  most  remarkable  feature  in  the  trials  was 
the  complete  drde  in  about  two  lengths  and 
a  half,  tne  engines  being  started  full  speed 
astern  while  the  vessel  was  without  any  way 
on  her.    That  was  accomplished  in  about 
the  same  time  as  a  full  speed  ahead  circle 
to   port    without   the   rudder-screw — viz., 
7min.  27sec.    The  importance  of  that  fact 
will  be  readily  appreciated  by  mariners  in 
days  when  collisions  between  steamers  are 
so  frequent,  for  it  gives  the  master  the  power 
of  almost  immediately  altering  his  course, 
with  engines  reversed  and  going  astwn.    A 
jointed  screw-propeller  formed  the  subject 
of  a  patent  obtained  by  Shorter  in  1800,  and 
it  is  stated  that  it  was  applied  to  some 
Qovemment   ships;   but   if   so,    it    could 
scarcely     have     resembled     Kunvtadter's 
inveation.      Fowler's     steering    propeller 
is    a    submerged    wheel     worked    by    a 
vertical  shaft,  the   steering  being  effected 
by    '*  feathering "    the   piMldles  at  differ- 
ent    parts.      That    is    accomplished    by 
means  of  an  eccentric  cam  which  can  be  so 
actuated  that  the  paddles  can  be  made  to 
present  at  one  part  of  their  revolution  a 
pushing  and  drawing  action  on  the  water, 
while,  at  another,  th^  present  only  th»ir 
edges  to  the  water.    lUie  steersman  controls 
the  action  of  the  cam,  and  the  vessel  can  be 
turned  almost  on  her  centre  or  backed  in  a 
straight  line.    This  propeller,  like  Hunter's, 
patented  in  1874,  is  useful  only  on  small 
craft.     The   last-named    consists    of   two 
wheels,  one  each  side  of  the  stem-post, 
which  revolve  in  opposite  directions,  the 
blades  being  so  feathered  as  to  have  only 
one   dead  point.    It  will  be  readily  seen, 
by    mechanics    that    just    as    the   uni- 


versal joint  is  the  chief  leators  «f 
Kunst&dter's  arrangement,  so  alio  it  ii 
the  weak  point  roe^ianicaUy ;  but  the  in- 
ventor not  only  describes  the  j<»nt  he  pre- 
fers, but  gives  reasons  why  other  fnu 
are  objectionable.  link-joints,  hsU-snd- 
socket  joints,  are  rejected  as  bcong  sahject 
to  great  friction,  and  consequently  to  npid 
wear.  In  the  universal  jomt  adopted  hj 
Kunstadter,  there  is  a  common  centre,  cr 
intersecting  lines  of  centre  of  action,  lo  thtt 
the  strain  is  equally  divided  between,  isd 
is  simultaneouely  borne  by  the  four  icrct 
pins;  and,  besides,  there  is  an  iagaira 
adaptation  of  the  baek^  pari  of  tha  iodoi 
the  main  shaft  as  a  thrust  collar,  to  tslie  t^ 
the  thrust  from  the  steering  %cnw  wira 
going  astern.  That  the  parts  »  vc^ 
proportioned  and  properly  made,  so  far  K 
least  as  the  Stratheden  is  oonoerned,  mstl)« 
gathered  from  the  fact  that  although  ik 
ha9  made  tvfo  voyages^  aod  ekpeneaeid 
some  fairly  severe  weather,  no  sigiis  of  v«r 
or  strain  can  be  detected  in  connection  tA 
the  steering  screw.  In  the  experiments  whidk 
he  made  on  the  Olyde  some  years  ago,  PMt 
Osborne  Beynolds  showed  that  by  reveniBf 
the  engines  of  sorew-steamera  all  oommau 
over  the  vessel  was  lost.  The  facts  letrmd 
by  the  experiments  were  embodied  in  tk 
report  of  a  committee  to  the  British  Aa&- 
dation,  in  which  it  was  laid  down  that  i 
screw-steamer  at  full  speed  could  not  \a 
stopped  in  less  than  five  lengths,  whereii 
by  using  the  rudder,  without  reversing,  the 
vessel  would  be .  able  to  torn  through  i 
quadrant  without  having  advanced  fiv^ 
lengths  in  the  original  direction.  From  tb 
facts  above  noti(^,  it  would  appear  thi: 
Kunstadter's  steering-screw  gives  complett 
command  of  the  vessel,  even  when  ^ 
engines  are  reversed  and  g^oing  astern,  sad, 
besides  the  advantages  it  confers  in  ntri- 
gating  narrow  waters  and  sinuous  harboun, 
it  is  also  a  useful  and,  perhaps,  invsioabk 
appliance  in  cases  of  threatened  collision. 


CHBOVOLOOT  OF   TELEPHOIIC 
SISCOVEBIES. 

IN  view  of  the  partiaUty  with  whioh  thi 
history  of  telephony  is  presented  in  difivnt 
ooontries,  the  editor  of  La  Lumiire  EUdf%^* 
(M.  Da  Konoel)  offers  his  leadera  a  bnal  elu»* 
mologioal  rSaume,  whieh  is  as  follows:— 
1854.— First  idea   of  electric  taauadmiM  ^ 

speeoh  with  complete  desoriptian  of  mesa  to 

be  used  by  H.  Boorseul. 
1856.— Discovery  by  H.  Th.  Da  Moneel  oi  tb 

variation  of  intensity  of  oorrents  ovsrintir* 

mpters  with  metallio  contacts  Uffht  and  «<' 

cleaned,  with  the  pressure  exerted  on  ths- 

Expenments  preying  the  tmUi  of  this  pm* 

dpfe  with  substanoes  of  mediocre  ooodnotin^f 

1864,  1872,  1874,  1876,  &o. 
1857. — Representation   of  vibrations  prDJnm 

by  the  voioe  by  means  of  a  stretofaed  ises* 

brane  before  whioh  one  speaks,  by  H.  I'M 

Soott. 
I860.— Application   of   M.  Seott's  ^ystato 

the  eleoteic  transmission  of  soundi^  \ff^ 

Beiss. 
1865.— AppUoation  of  the  princiideof  vazutMoi 

of   intensity  of   onrrents    with   oreiiois  to 

makinjr  tabes   with  variable  resistanoe»  bj 

MM.  Olerae  uid  Blsasser. 
1865.— Discovery  by  Mr.  Wright  of  the  wp> 

daotion  of  soondi  by  a  eondraser.       _^^_. 
1875.— Apphoatioa  to  the  eleotric  ^'^'^''^^ 

of  sound  of  undalatory  ounrente,  by  Mr.  m^ 
1876  (I4th  Feb.).— Disoovery  by  Mr.  BeU  (rf  tJ» 

magneto-eleotzio  telephone.  ^  . 

1876  (10th  April).— Ap^tion  to  the  Bi» 
transmitter,  or  to  Bell's  liquid  transflattc, 
of  a  oontaot  with  permanent  action  for  awoc 
trannnisBion  of  sounds,  by  Mr.  Donongh. 

1877  (30th  July).— AppHoation  of  soft  ctfWJ 
oontaots  to  the  Beiss  transmitter,  to  fow 
more  devdoped  undolato^  oomnta  in  tw> 
phonic  trannnission,  by  Mr.  Bditoa.     ^^ 

1877  (I6th  Oct.).- AppUoation  ef  ted«rt»»» 
with  one  or  two  oontaoU  to  the  •■Ji^!! 
mitter,  f  or  the  same  pupoaa^  and  at  ttt  «•• 
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tini«  to  f  onn  a  reoeiyer  oapaUe  of  zepesting 
speecby  by  M.  Berlioer. 
78  (J«n.)— DlBOOTery  bj  Mr.  Hnghes  of  a 
teUphonio  carbon  tranainitfcer,  whose  arrange- 
ment  is  saoh  as  to  tnagnUy  souod ;  an  appa- 
ratus to  which  was  giren,  for  thia  reason,  the 
name  of  mierophone, 

78. — ^DiscoTcrj  by  the  same  sarant  of  the 
transmission  of  sounds  by  the  action  exerted 
\>j  the  Toice  on  crushed  fragments  of  carbon, 
or  oondnotive  powdens  applied  to  two  metallic 
electrodes  connected  with  a  battery  and  a 
telephonic  circuit. 

78.— First  application  of  the  microphone  to 
the   hearing  at  a  distance,  of  sermons  and 
divine  8er?ice,  by  Mr.  Orossley. 
78. — Urst  application  of  the  same  instrument 
to  hearing  an  opera,  by  M.  PatochL 
179. — ^Reproduction  of  speech  by  au  iron  wire 
used  as  receiyer,  by  M.  Ader. 
179. — Construction  of  the  motophoM  of  Mr. 
Cdison. 

i80. — Reproduction  of  speech  by  means  of  the 
oondenaer  with  sheets  of  paper,  by  M.  Hers. 
180. — ^Derelopment  of  this  mode  of  reproduc- 
tion of  speech,  by  M.  Donand. 
(80. — ^DisooTery  by  Messrs.  Bdl  and  Sumner- 
Painter,  of  the  radiophone, 
)80. — Transmission  of  speech  without  a  battery 
by  the  effect  of  percussions  between  fragments 
of  iron  wires,  by  M.  Ader. 
(81. — Speaking  condenser  with  air-layer,  of 
Mr.  Dolbear. 

S82.— Simultaneous  transmission  a  long  dis- 
tance, of  speech  and  a  telegraphic  message^ 
by  M.  Van  Rysselbarghe.  Same  problem 
solyed  in  another  wir^,  and  in  laboratory 
experiments  by  M.  Mau^ie,  in  1880. 
[It  may  be  remarked  as  strange  that  no  men- 
ion  is  made  in  this  statement  of  the  harmonic 
Blegraphs  of  Mr.  Varley  (1870),  and  of  Mr. 
Uisha  Gray  (1874).] 


ASTBOVOMiCAL   VOTES   FOB 
BEPTEIIBEB.  1888. 

The  Sun. 


Souths. 


h.  m.  s.  a.m 
11  69  61-99  „ 
11  68  14-60  „ 
11  66  32-26  „ 
11  64  47-30 
U  63  1-77,, 
11  51  17-99 


At  Greenwich  Mean  Noon. 


h.  m. 

10  42 

11  0 
11  18 
11  36 

11  64 

12  12 


DecU- 
nation. 


3  8  14  ^ 
9|6  23  30„ 
9<4  30  16  „ 
7  2  36    3„ 

4  0  38  36  „ 
31  18  228 


Sidereal 
Time. 


h.  m.    8. 

10  42  11-37 
U     1  64-13 

11  21  36-89 

11  41  19-66 

12  1     2-41 
12  20  46-18 


The  Method  of  finding  the  Sidereal  Time  at 
lean  Koon  for  any  other  Station  will  be  found 
n  p.  390  of  Vol.  XXXIV. 

At  4  ajn.  on  September  23rd,  the  Sun  is  said 
aohnically  to  enter  Libra,  and  Autumn  is  snp- 
osedto  commence.  He  will  really  be  at  this 
istant  to  the  west  of  17  Virginis. 

The  Zodiaoal  light  may  now  be  looked  for 
«f ore  sunrise  in  the  East. 

Spots,  faculee,  and  prominences  continue  to 
luuailest  themselves. 

The  Moon. 

ilnters  her  Last  Quarter  at  Ih.  26'2m.  p.m.  oi^ 
be  4tb,  and  is  New  at  68*6  minutes  after  Noon 
n  the  12th.  She  will  enter  her  First  Quarter  at 
-27*9  p.m.  on  the  20th.  and  be  full  at  6h.  9-9m. 
1  the  early  morning  of  the  27th.  Pretty  high 
Ides  may  be  looked  for  about  the  28th. 


Day  of 

Month. 


1 

6 
11 
16 
21 
26 


Moon's  Age 
at  Neon, 


Days. 

18-6 
23-6 
28-6 
4-0 
9'0 
140 


Souths. 


h. 

2 

7 
11 

2 

6 
11 


44*9  a.m. 
170  „ 
6-6  „ 
39*3  p.m. 
66-6  „ 
32*6   ., 


Ocoultationa  of  (and  a  near  approach  to)  Fixed  Stars  by  the  Hoon. 


1- 


Name  of 
Star. 


61  Pisoium 
68  Orionis 
/i  Sagittarii 
16  Sagittarii 
B.A.C.  6536 
8  Aquarii 
122  Piccium 
0  Pifioium 


Disappear- 
ance. 


h.  m. 

I  66  a.m. 
12    Op.m, 

9  19    „ 
10  10    „ 

7  60    „ 

6    6    „ 
t6  66    „ 

5*7    „ 


Moon's 
limb. 


Bright 

Bright 
Dark 
Dark 
Dark 
Dark 

N.N.W. 

Bright 


^ 


193 
1^4 

71 
129 
106 

42 
203 

$0 


Jl 


lA 
87 
99 

162 

114 
18 

166 
62 


Reappear- 
ance. 


h.  m. 
2  13  a.m. 
12  46  p.m. 
tl0  17    „ 
Jll    6    „ 
9    6    „ 
6  33    „ 

6  36    „ 


Sfoon's 
limb. 


Dark 
Dark 
Bright 
Bright 
Bright 
Bright 

Dark 


I 


220 
238 
312 
264 
285 
356 

312 


22^ 
198 
345 
^91 
$04 
|35 

273 


t  Near  approach.     \  Scars  below  the  horizon.  •         '         '  1 

The  attention  of  the  Student  is  directed  to  the  oooultation  of  /t  Sagittarii  en  the  nig^t  of  the 
20th,  as,  being  a  triple  star,  it  will  present  an  interesting  spectacle. 


The  Moon  will  be  in  ooDJtiuotion  with  Saturn 


at  10  a.m.  on  the  3rd  ;  with  Jupiter  at  8  p.m. 
on  the  5th ;  with  Mercury  at  4  p.m.  on  the  14th ; 
with  Mars  at  1  a.m.  on  the  I6th ;  with  Venus 
at  6  p.m.  on  the  16th ;  and  once  again  this  month 
with  Saturn  at  6  p.m.  on  the  30th. 

Mercury 
Is  an  Erening  Star  during  the  whole  of  Sep* 
tember,  attahdng  his  greatest  elongation  Esst 
(26^  46^)  at  6  p.m.  on  the  28th ;  his  rapidly 
increaring  South  Declination  ho weyer  places  him 
in  a  yery  unf ayourable  position  for  the  obeerver 
at  this  epoch.  His  angular  diameter  yaries 
from  6*2"  to  T  durinflr  the  month. 


11 


1 

6 
11 
16 
21 
26 


Bight 
Ascension. 


DecUnation 


h. 
11 
12 
12 
12 
13 
13 


39*8 
8-2 
34-8 
59-8 
23-0 
44-0 


2  60*0  N. 

0  63-9  B. 

4  28-4   „ 

7  49*0  ,, 
10  61-6  „ 
13  31-2   „ 


Souths. 


h.    m. 

0  67-5p.i] 
6*2  , 
130  , 
18*2  , 
21*7  , 
23-1 .  , 


Commencing  at  a  point  to  the  West  of  0  Vir- 
ginis, the  path  of  Mercury  this  month  will  tra- 
yerse  nearly  the  whole  constellation  of  Virgo. 
At  4  p.m.  on  the  20th,  Mercury  will  be  in  con- 
junction with  Spica  Virginis  and  only  12'  North 
of  that  Star.  He  will  also  be  in  conjunction  with 
Mars  at  7  a.m.  on  the  21st. 

Venua 
Is  also  an  ETCning  Star  during  the  entire 
month,  and  attains  her  greate»t  eastern  elonga- 
tion (46<^  31')  at  1  p.m.  on  the  26th.  She  is  eyen 
worse  ^Uced  than  Mercury,  though,  for  obeerya- 
tioo.  Her  angular  diameter,  which  is  19*2"  on 
the  1st,  increases  to  25-8'  by  the  30th. 


Venua. 


I 

6 
11 
16 
21 
26 


Bight 
Ascension, 


h. 
13 
13 
14 
14 
14 
15 


m. 
26-4 
46-3 

6-3 
26*3 
46*2 

6-0 


Declination 
South. 


10 
12 
15 
17 
19 
20 


24-3 

46-6 

0*5 

80 

6-8 

65*9 


Souths. 


h.  m. 

2  43-7  p.m. 

2  44*0  „ 

2  44-3  „ 

2  44*6  „ 

2  44-7  „ 

2  44-8  „ 


The  path  indicated  by  the  aboye  Ephemeris 
begins  a  little  to  the  east  of  Spica  Viigtois,  and 
ettends  through  Virgo  into  Libra.  Itsneigh- 
bourhoodlBsiogularly  free  from  con^iougiis  Uars*. 

Jupiter 
Is  a  Morning  Star,  in  the  sense  of  gAnfliinff  in 
daylight,  but  he  rises  a  little  before  11  o'dooS  at 
night  at  the  beginning  of  September,  snd  not 
long  after  9  p.m.  at  the  end  of  it.  Ha  is  in 
quadrature  with  the  Sun  at  11  a.m.  on  the  23rd. 
His  angular  diameter,  which  is  34*6"  on  the  1st 
of  September,  becomes  87-8"  1^  the  30th. 


II 

Right 
Ascension. 

.    North. 

Souths. 

1 

6 
11 
16 
21 
26 

h.   m. 
6    50*5 
5    53-4 
5    56-1 

5  58*4 

6  0*5 
0      2-3 

22    67*7 
22    68-3 
22    68-8 
22    59-1 
22    69-2 
22    59-3 

h.    m. 
7      9-«  a.m. 
6    62-8    „ 
6    35-3    „ 
6     180    „ 
6      0*4    ,, 
6    42-6    „ 

Hence  Jupiter  travels  from  tiie  eastern  limit 
of  Taurus  into  the  western  boundary  of  QeminL 


Jupiter's 

SateUitea. 

II 

. 

1  • 

B. 

X. 

8. 

II 

i 

Q  g 
Is 

B. 

10 

M. 

22 

8. 

P.H. 

■S4 
II 

* 

1  • 

0  g 

B. 

1 

X. 

10 

8. 

1 

I 

EcD 

4 

31 

48  AM 

11 

II 

Shi 

21 

II 

OcR 

L.1L, 

2 

I 

Shi 

1 

46 

1) 

11 

I 

OeE 

10 

64 

t> 

22 

III 

Shi 

11 

27 

P.M. 

2 

I 

Tr  I 

3 

2 

12 

II 

ShE 

1 

4 

i..M. 
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EcEolipse;  Oo  Oooultation ;  Tr  Transit  of  Satellite;  Sh Transit  of  Shadow ;  D  Disappearance ; 
B  Reappearance;  I  Ingiees ;  £  Egress.  The  printing  of  a  phenomenon  in  italiei  indioatea  that 
its  visibility  is  rendered  doubtful,  either  by  the  brightn^.of  ihe  twilight  orbylnpiter'^pzazimity 
to  Uie  horiion. 
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Kara 

Is  praotioally  inTiaible. 

Satam 

Is  A  Moruing  Star  in  the  same  aenae  that  Jupiter 
la,  hat  he  rised  soon  after  9  p.m.  at  the  beginning 
of  Uie  month,  and  between  7  and  8  o'doek  in 
the  evening  totrards  the  end  of  it.  Hia  angular 
diameter  aloirlj  inoreaaea  from  16*8"  to  17  6" 
daring  September,  and  his  ring  continaea  to  open 
almoat  imperceptibly,  bat  quite  ateadilj. 


"^4 

Bight 
Aaoeaaion. 

Deolination. 
North. 

Sontha. 

b.    m. 

h.  m. 

1 

3    376 

17      4-9 

4  56  5  a.m. 

6 

3    37-7 

17      4-4 

4  370    „ 

11 

3    37-7 

,  17      3-4 

4  17-3    „ 

16 

8    37-6 

17       1-7 

3  67-6    „ 

21 

8    371 

16    59*5 

3  37-4    „ 

26 

3    36-6 

,  16    66-7 

3  17-2    „ 

From  which  it  will  be  aeen  that  SAtam  will 
remain  aenaiblj  stationary  to  the  naked  eye  in 
an  entirely  blank  region  in  Taoroa. 

Uranna, 

Coming  aa  he  doe^  into  conjanction  with  the  San 
at  8  p.m.  on  the  !  1  th,  haa  left  oa  until  next  year. 

Neptune 

Will  acaroelT  come  into  view  for  the  obBe(nrer*a 
purpoae  until  the  early  mominga  of  next  month. 

Shoctinr  Stars 

Are  rare  in  September.  Thej  may  be  looked  for, 
though,  about  the  10th,  and  agun  between  the 
18th  and  25th. 

Ghreenwlch  Mean  Time  of  Southluff  of 
Ten  of  the  Prinolpal  Fixed  Stars  on  the 
Klffht  of  September  1st,  1882. 

Southa. 
Star  h.  m.     a. 

Vega  7  49  30-96  p.m. 

€  Aqnilse  8  10  47*35    „ 

Altair  9     1  25*03    „ 

o'Caprioomi 9  27  49*92    ,, 

«Oygni  9  53  39-37    „ 

«Oephei  10  31  64*96    ,, 

a  Aquarii  11  16  4511     „ 

Foinalhaut 12    7    1*27    „ 

Harkab  12  14  45*16    „ 

aSoalptoria 12  58  31*61    „ 

The  Method  of  a<K)ertaiaing  the  Greenwich 
Mean  Time  of  Tranait  of  either  of  the  Stara  in 
the  aboTO  Li^t  for  any  other  night  in  September, 
aa  alao  that  of  aaoertaining  the  Local  Instant  of 
ita  Southing  at  any  other  atation,  will  be  found 
oa  p.  392  of  our  XXXIVih.  Volome. 


PEACTICAL  VOTES  OH  PLTTKBIHO.- 

XLI.» 

By  P.  J.  Datuis,  H.M.A.S.P.,  &o. 

(Continued from  page  563.) 

THE  machine  siphon,  Fig.   229,    ia  nothing 
more  than  a  common  gaa  aiphon  made  for 
the  purpose  of    catching  the  water  partially 


\r  f  ^szB 


pipe  Lt  marked  D .  Fur  my  part  I  prefer  to  make 
0  with  a  piece  of  }in.  pipe  about  5in  long.  A 
and  D  are  both  ^in.  gaapipe  aoldered  on  to  B,  the 
rubber  pipea  me  alipped  over  the  enda,  abd  of 
courae  aeourely  fixed.  F  ia  a  atrap  of  6lb.  aheet 
lead  bent  to  form  a  hook  to  hang  OTer  the  rim  L 
of  the  machine,  Fig.  228,  and  aa  ahown  at  Q, 
&o.,FJg.  231. 

The  Davles  Bellows. 
The  bellowa  illuatrated  at  Fig.  280  ia  of  an  im- 
proved  form,  and  ia  madeaafoUowa,  the  scale  being 
l^in.  The  frame  A  T  U  V  is  an  oblong  wooden 
biX  about  1ft.  9in.  or  2  feet  long,  height 
about  9in.  and  width  about  9in.  or  10m.  The 
half  end  B  ia  fixed  to  answer  aa  a  atop  for  the 
treadle,  which  preyenta  the  bellowa  apnng  being 
injured  by  exoetaiye  preaaure  from  the  foot,  the 
box  haa  alao  the  partition  0  for  the  aupport  of 
the  aide  lead  of  the  obtem.  UN  ia  uie  top 
board,  having  a  4Sn.  hole  for  the  wind-ohambc^ 
S.  llie  top  and  bottom  parta,  or  boards,  of  the 
bellowa  B  are  made  with  l^in.  mahogany ;  the 
diameter  ahould  be  about  lin.  leaa  than  the 
width  of  the  box,  that  ia,  if  the  box  ia  9in.,  the 
top  ahould  be  8hi.  B  ^und  the  inaide  of  theae 
boarda  ahould  be  turned  the  gfroove  A,  to  receive 
the  enda  of  a  apiral  apring,  auch  aa  ia  uaed  for 
sof  aa  or  eaay-ohairB ;  thia  apring  mnat  in  aize 
f  qual  nearly  that  of  the  boaroa,  and  atand,  when 
not  compreaaed,  about  15iD.high.  In  the  bottom 
board  the  aperture  C  ia  made  for  the  inlet  valve 
and  pipe,  and  the  aperture  6  for  the  outlet  pipe. 
We  now  come  to  the  inlet  valve,  thia  iaaimply 
a  }in  ground-in  short  apindle  valve  eoldezed  on 
to  a  piece  of  }la.  pipe  properly  flanged  for  bed- 
ding with  white-lead  to  the  board ;  the  finnge 
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given  ofl  by  the  ateim  from  the  acid,  water,  &o., 
within  the  machine.  The  inlet  pipe  A  ia  beat 
taken  down  tpto  the  bottle  part  B ;  the  gM  exit 
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ahould  be  out  large  enough  to  admit  of  both 
the  inl«t  valve  pipe  aud  the  outlet  valve 
pipe  being  aoldered  to  it.  Then  the  whole 
can  be  bedded,  and  nailed  down  on  the 
board  together.  SLftviog  got  ao  far,  next  fix 
with  wire  or  otherwia^  the  aofa  apriug  to  the 
bottom  board,  aud  over  the  valve  and  outlet  pipe, 
alao  fix  the  apring  to  the  top  board;  thia  ^hH 
have  the  appearance  of  a  concertina  frame  without 
the  leather.  Now  provide  the  leather  oaaing— 
the  be^t  material  for  thLi  purpoae  ia  aheepakin  of 
a  medium  thickness  :  thia  muiit  be  properly  aewn 
together,  And  perfectly  windlight ;  the  length 
required  ia  about  TJin.  or  Sin.  Next  inaert  a 
Cine  hoop  in  the  middle,  to  keep  the  aidea  dia- 
tended  while  drawing  in  the  wind— then  with 
'id.  tin-taoka  and  an  extra  band  of  leather  about 
in.  wide  nail  the  leather  to  the  bellowa-boarda. 
ow  with  two  aorewa  of  aaitable  length  faaten 
the  bottom  of  the  board  to  the  bottom  board 
of  the  box,  aeeing  that  the  aorewa  do  not  paaa 
thrf>ugh  the  bottom  board  of  the  bellowa ;  fix  the 
outlet  pipe  aa  ahown  at  W,  ready  for  connecting 
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by  a  blown  or  oopner-Ut  joint,  and  b*&d  tbe 
inlet  pipe  up  the  aide  of  the  frame  aaihuvn  at?, 
Fig.  231.    Next  line  the  do.-e  dttem  HB,  Fif. 
230,  having  a  piece  of  (in.  lead  pipe  P  aoUaid 
in  the  bottom,  and  long  enough  to  readk  to  tb 
top  of  wind -chamber  aa  at  V,  and  to  bend  rooBd 
the  bottom,  ao  aa  to  me*  t  the  outlet  pipe  A  has 
bellowa  aa  shown  at  W.    Haviog  the  dilea 
made,  and  top  and  bottom  soldered  on,  fix  the 
fin.  apindle  valve  V  on  the  pipe  P,  bnd  toanit-  ' 
able  height,  aay  lOin.  above  box :  next  fix  iht 
lin.  water  oolumn  or  dip  pipe  G  to  tbe  top  o( 
the  box,  steady  it  with  a  flange  joint  at  I,  ki 
the  pipe  go  to  the  bottom  of  the  bux  but  with  ^ 
end  out  to  the  ahape  aa  »hown  at  VU  it  the 
bottom  of  the  AOID  PIPE :  thia  a  iU  allow  aim 
pa^aage  for  the  w^tf  r  when  the  btUowt  ii  i: 
work.     Next  bore  two  lin.  holt  a  in  the  topof  tk 
ciatem  near  the  aoldered  pifea,  to  allow  tbe  ine 
paaaage  of  the  wind  from  the  bellowa  to  prai 
upon  the  top  of  the  water  in  the  mate m  (to  bi 
expUdaed  further  on).    The  wind-ohiunber  8- 
thfa  is  made  with  a  piece    of  6in.  soilpipe  of 
auitable  length,  8»y  about  12in.,  by  first  soUcr* 
ing  a  piece  2in.  long  to  the  top  c  f  the  Ind 
oiatem,  then  fix  the  top  board  N  tmd  taft  dow& 
the  end  of  the  abort  inece  of  4iu.  lead  pipe  om 
the  top  board,  and  Bolder  the  4in.  wind-chamber 
to  thia  ;  tbi<4  flange  will  keep  np  the  top  of  the 
lead  box.    Ne^t  turn,  or  fLuige  over  tl^  top  of 
the  wind-  chamber  aa  ahown  at  M  to  recelfe  tbe 
middle  partition,  and  take  the  pipeVF,  to  tbaiB- 
aide  aa  feho  wn  at  S ;  then  out  a  piece  of  aheet-kid 
y  for  the  partition,  and  to  thia  K>lder  the  toped 
of  the  wator  oolumn  pipe  G-,  aa  ahown  in  dii- 
gram.    PMpare  the  funnel  LJ,  and  aalder  it 
together,  with  the  middle  putitiun  to  the  wiod* 
oluunber  aa  ahown;  fix  a  {in.    g^-oock  as  it 
K,  to  the  top  of  the  wind-ohamt>er ;  after  this 
fix  the  txeadta  E  by  putting  a  lOin.  fin.  or  othtf 
bolt  of  a  auitable  length  through  the  end,  lai 
through  the  two  aidea  of  the  frame,  aa  ahova  tt 
0,  then  with  two  atout  ecrewa  faaten  the  top  of 
the  bellowa  to  the  treadle,  and  in  such  a  maaaBr 
that  the  bellowa  wiU  work  nearly  upright ;  Dske 
the  joint  at  W  and  the  bellowa  will  be  completed. 
Turn  offth$  wind-coek  K  and  fiU  the  behows  with 
water  to  abouthalf -way  up  the  funnel  J,  thenop« 
the  wind-cock  and  let  the  water  run  duwn.  lad 
the  bellowa  ia  ready  for  uae.    Notioe  that  if  yon 
get  too  muoh  water  it  will  riae  above  tbe  Tihe 
v,  and  moat  likely  will  by  degrcea  work  iti  vtj 
into  the  bellows,  thereby  aof  tening  the  leatbo, 
and  causing  it  to  work  veer  flubby*  and  bidlf. 
For  the  aame  reason  the  bellows  muat  not  bd 
left  expoaed  to  the  rain,  &c. 

In  theory  the  conatruotion  of  the  bellows  iiii 
follows  :— Suppose  the  wind-cock  K  .  •  be  oma 
then  by  the  wa-er  being  put  into  the  fanndL, 
Fig,  230,  it  luust  run  down  tbe  wattr  coIbb& 
pipe  Qt  and  into  the  box  R,  ao  that  hj 
oluaing  the  wind- cook  woiUd  prevent  thi 
escape  f<  r  the  wind  or  ait*  ;  now  ^appoie 
the  box  to  be  full  of  water,  »id  ieu  additiLul 
quantity  of  wind  pumped  in  through  the  Tnht 
V :  aa  tLe  bellowa  ia  worked,  ao  will  the  wiad 
become  compreaaed,  and  will  preas  upon  the  sorf  see 
of  the  water  at  B  with  auifioient  f  oroe  to  canse  it 
to  flow  baok  up  the  water  oolumn  pipe  6  until 
all  ia  forced  out,  when,  if  the  bellowa  be  kept 
at  work  the  air  will  bubble  up  through  the  water, 
(exactly  aa  the  maohine  would  when  throwing 
up) ;  now^open  the  cook  K,  and  there  ii  the  exit, 
and  the  water  will  flow  back  in  proportion  to  the 
amoimt  of  wind  allowed  to  paaa  ttirongh  the 
wind-oook.  The  theory  of  the  maohine .— Befer 
to  fig.  228,  abut  the  gas-oook  2,  Rnd  dose  up  the 
cap  and  acrew  G-,  alao  the  pipe  XX  ;  tbe  snc 
ia  to  be  placed  on  the  atndner  at  ZZ  (bar  xhic  i* 
the  kind  to  be  uaed) ;  this  must  be  bioken  npto 
aize  auitable  for  puttirff  through  the  osp  OC: 
next  pour  into  the  nuumine  about  5  p&rta  ot 
water,  and  1  part  of  the  strongeat  sidphorie  aooi 
(not  auoh  aa  ia  generally  to  be  had  at  oil  ehopf, 
but  from  the  makera),  then  open  the  gas'ock  3, 
the  add  wator  will  then  run  down  into  the 
bottom  of  the  maohine,  and  attack  the  zisc. 
The  z'mc  takea  the  oxygen  from  the  water  in^ 
releaaea  the  hydrogen,  which nsea  in  small  bob- 
blea  through  the  water  ;  now  dose  tbe  sock  2, 
and  with  thia  action  going  on,  the  bubb'e*  90^ 
fill  the  spaoe  M  with  hydrogen  gas.  PrvimiY 
ia  generated,  and,  aa  in  the  bellows  as  before 
explained,  forces  the  water  bade  up  the  pipe  R^j 
and  into  the  top  compartment,  until  ibe  soa 
water  is  all  removed  from  the  surfsce  of  the 
zinc,  when  the  action  ia  disoootiDued ;  open  the 
cook  2,  tiie  preaaure  ia  at  onoe  relieved,  sad  w 
add  runs  down  again,  attacks  tho  lifi^i  *^ 
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Seneratet  more  gas.  If  the  xnaobine  is  a  small 
me,  it  has  now  become  heated,  and  should  be 
cept  at  work,  for  if  it  be  left  to  cool  down,  the 
chances  are  tiiat  jon  wiU  require  a  fresh  quantity 
>!  aoM.    The  machine  while  working  should  l>e 


pieoes  of  lead  together  at  A,  known  as  flat- 
butted  work.  The  blow-pipe,  6.  «,  7,  is  made 
of  btout  brass  tube,  }1n.  bore,  the  nipples  8,  9, 
4,  are  drawn  full  size ;  3  is  a  plaa  looking  from 
the  bioV,  and  2  is  a  plan  looking  from  the 


FULL  SIZE 


biohromate  cells,  each  zino  being  2^in.  bj  3in. 
It  need  scarcely  be  added  that  the  motor  is 
capable  of  being  applied  to  yarious  uses,  such 
as  the  driviog  of  fai)R,  light  lathes,  &o. 

The  motors,  whiuh  are  of  yariouf*  hizes,  are 
manufactured  by  Messrs.  Cuttriss,  elf>ctriciano, 
Leeds. 


kept  warm,  and  neyer  allowed  to  get  below  70 
degrees  Fahr. ;  otherwise,  if  it  has  been  worked 
hard,  and  the  exhausted  Uqucr  allowed  to  stand, 
it  will  soon  become  crfstailised,  when  it  would 
require  a  pail  or  two  of  boiling  water  to  dissolye 
the  crystals,  and  clear  them  away.    Sometimes 
the  machine  is  cased  with  felt  &o.  to  keep  it 
warm.    If  the  machine  does  not  make  gas  fust 
enough,  it  must  haye  the  sold  stronger ;  if  no  gas 
can  be  obtained  then  look  to  your  sine.   Probably 
you  will  not  find  any  left ;   of  course  then  you 
must  put  in  more.   Should  you  require  to  do 
this  without'emptjing  the  acid  from  the  machine, 
take  the  rubber  off  the  gas- tap,   and  with  your 
mouth,  blow  up  all  the  add  waer  into  the  top 
chamber,  but  be  careful  not  to  blow  too  strong, 
for  this  would  cause  the  acid  to  bubble  up,  the 
splashes  of  which  would  in  aU  probability,  come 
in  contact  with  your  face.  N.  B.^To  prevent  this 
it  will  be  quite  as  well  to  place  a  small  piece  of 
lead  over  thehole  H,  wbioh  will  also  keep  foreign 
matters  from  getting  into  the  top  chamber.    Of 
course    you    would   only   apply   your   mouth 
under  extreme   circumstances,    and  when  the 
^  cannot  be  got  up  otherwise  ;  with  a  little 
judgment  it  can  be  blown  up  with  the  bellows. 
When  the  acid  is  all  up,  take  the  plug  4,  6 
Elg.  228,  and  plug  the  end  of  acid  pipe,  thi« 
will  preyent  the  return  of  the  acid ;  you  may 
then  tttke  off  the  large  cap,  throw  in  a  pail  of 
fresh  water,  next  exiwdne  for  zinc.    Important 
oaution :  do  not  take  fixe  near  enough  to  explode 
the  machine.    The  machine  and  bellows  fitted 
up. — Haying  explained  the  construction  of  my 
lead  burning  machine  and  bellows,  I  will  now 
proceed  to  explain  and  illustrate  the   whole, 
exactly  as  I  exhibited  it  at  South  Kensington 
before  the  competitors  for  the  prizes  offered  for 
plumbing  by^  the    National   Health    Society, 
ICarch  1882,  and  as  used  by  myself  and  men  in 
iiflerent  parts  of  Enffland,  Wales,  and  Scotland. 
Pig.  231  illustrates  the  whole  arrangement,  the 
pLB  is  ffenerated  in  the  machine,  and  conyeyed 
through  a  aiout,  pure,  rubber  tube  W  to  the 
regiUating  cock  J) ;   from  there   through  the 
breeching  piece  Z,  and  through  the  hand-pipe 
y  to  the  nipple  A,  at  the  same  time  wind  is 
pumped  from  the  bellows  throuffh  the  rubber 
tubes  W,  and  through  the  breeching,  where  it  is 
regulated  by  the  spanner  cock  I  to  meet  and  to 
DUX  in  a  certain  quantity  or  proportion  (to  be 
Bxnlsined  hereafter),  with  the  gas  at  the  meeting 
pomt  of  the  breeching  Z,  and  tbrough  the  hand- 
pipe  to  the  nipple  near  A. 
This  flame  illustrates  the   burning  of   two 


front ;  these  nipples  are  made  to  screw  off  or  on 
to  the  pipe,  the  bized  hole  for  the  jet  mu^t  yary 
according  to  the  class  of  work  done,  and  also  the 
workman.  The  ordiuary  size  is  from  1-32  tu 
3  32  of  an  inch,  or  larger,  if  required  for  yery 
heayy  work,  suoh  as  from  12  to  281b  lead. 

{To  be  eon  tin  f  ted.) 


THE  CTTTTBI8S  ELECTBO-MOTOB. 

ONE  of  the  objects  of  interest  to  be  seeu 
at  the  exhibition  now  being  held  at  Brad- 
ford is  a  small  electro- motor  di  lying  a  *'  Singer  " 
sewing-machine,  a  description  of  whioh  will 
doubtless  interest  m%ny  of  our  readers. 

The    accompanying    engTAyiog  will    almost 


NEW  CLOCK  AND  CABILLONB  FOB 
BOMBAY  TTNIVEBSITT. 

A  NATIVE  (if  Bombay  haying  munificently 
proyided  the  necessary  funds  for  a  large 
clock  and  carillons  for  Bombiy  Unlyersity,  the 
Indian  Gk>yemment  intrusted  the  work  to  the 
following  firms: 

The  btlls  to  M^fsrs.  John  Taylor  and  Co  ,  of 
Loaghborough,  Leicestershire,  founders  of  the 
new  riog  of  12  bells  for  St.  Paul*s  Cathedral, 
and  of  Great  Paul ;  the  iron  bell  frame, 
designed  by  General  Hyde,  of  the  State  Bail- 
way  Department,  to  Messrs.  Westwood,  Bdiley, 
and  Co. ;  and  the  olock  and  carillon  machinery 
to  Messrs  Lund  and  Bleckley,  of  42,  Pall-maU, 
by  whom  the  whole  of  the  work  has  been 
erected  in  London,  preparatory  to  its  shipment 
to  Bomb«y.  The  bells  are  16  in  number,  in  the 
key  of  C  (12  consecutiye  and  four  half -notes.) 
The  largest  weighs  about  3  tons,  and  the  whole 
peal  about  10  tons;  they  are ^  contained  in  a 
wrought-iron  bell-frame,  weighing  about  7  tons 
more. 

The  dock  will  ishow  lime  on  four  dials,  each 
1 3ft.  diameter,  glazed  ¥»ith  opal  glass  for 
illumination,  either  with  gas  or  electricity  ;  has 
a  two-seconds  pendulum  about  14ft.  long,  iron 
and  zinc  compensation,  and  a  bob»  6001b. 
Weight.  Inside  minute  and  seconds  dials  are 
provided  for  setting  the  exterior  hands,  and  the 
necessary  apparatus  Im  applied,  by  whioh  it  can 
telpgrAph  Its  time  daily  to  the  obicryatory, 
and  sjuchronise  to  oorreot  time  all  the  other 
clocks  in  the  building,  Bombay  city,  and  on  any 
of  the  raUways,  and  in  tows  a  haying  wire  com- 
munication with  it.  Toe  onoapement  is  that 
known  as  Denisons  d«  uble  three-leg  suavity* 
and  trials  made  hvre  of  the  going  qualitied  of 
the  clock  show  that  ic  does  not  yary  half  a 
second  from  its  daily  r  ite.  Th<'  quarters  (known 
as  the  Westminster)  are  ohimtd  on  the  2iid,  3rd, 
4th,  and  7th  bells  of  the  largebt  consecutiye  8, 
and  the  hours  are  struck  on  the  8th  of  the  same 
number. 

The  carillon  machinery  plays  16  tunes  (two 
barrel«  of  eight  tunes  each)  one,  changed  auto- 
maticnlly. 


Oa  Week  Days. 
At   6  0a.m. 
„   12.0  noon. 
„     5.0  p.m. 
„     9.0  p  m. 


On  Sundays. 
At  6.  Oa.m. 

„  1.80  p.m. 

„  5.90  p.m. 

„  9.  0  p.m. 


explain  itaelf.  The  total  weight  of  motor,  with 
base -board,  is  2|lb.  ;  the  armature,  *'a 
Siemens,"  is  lin.  diam.  by  2^in.  long,  which, 
with  a  current  from  six  cells,  attains  a  speed  of 
about  8,000  reys.  per  min.,  when  running  light. 
The  motor  can  be  applied  to  any  sewing- 
machine,  the  power  being  transmitted  to  the 
periphery  of  toe  hand-trheei  by  means  of  a 
rubber  friction- ring  on  the  motor- shaft,  whioh 
makes  a  yery  simple  and  efltciive  means  of 
driving. 

When  not  required,  the  motor  m%y  be  dis- 
connected, leaying  the  sewing-machine  capable 
of  being  driven  in  the  usual  way.  The  average 
speed  obtained  by  the  one  under  notice  U  460 
stitohes  per  minute,  whioh  may  he  varied  an 
required  by  the  simple  pressure  of  the  foot  upon 
a   treadle   connected   with   a   battery  of   six 


The  tunes  arc  :~ 
Sinfonia  (Handel). 
Thoae  Evening  Belli. 
When  the  Bo*y  Dawn 
Luther's  Hymn. 
Hanover. 

God  Save  the  Qaeen. 
The  Harp  that  Onoe. 
St.  BrideS. 
Blue  Bells  of  Scotland. 


My  Lodffing  is  on  the  Cold 
Ground. 


Ground 
March  uf  the  M-.n  of  Har- 
lech. 
Last  Rose  of  Sommer. 
Rule,  B>  itannia. 
Home,  Swetft  Home. 
Ha'monious  Blaokamith. 
Auld  Lting  Syne. 
Any  number  of  tunes  can  be  added  hereafter. 
For  the  Queen^s  birthday,  and  other  joyous 
occasions,   a  barrel  is  provided  by  which  150 
chang^a  on  twelve  bells,  rounds  and  changes 
on    eight    bells,    and   firing   will   be  chimed 
at    fuU    proper   speed,    as   done   by    ringers 
in    this    country.      There     are     two     ham- 
mers to  tsish.  bell,  tach  held   by    wire    con- 
nections  by    a  separate  catch  in  the   carillon 
machinery,  ready  to  drop  and  strike  its  blow; 
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the  pin  in  the  mnsto  or  ohanga- barrel  haying 
imlr  to  withdrair  the  oatoh,  Uke  palling  the 
tdgger  of  A  ffttn,  to  dieoharga  the  Jiunmer  on 
the  beU,  the  heaTT  action  of  relifting  being  done 
bf  a  rapidlT-reTol?ing  independent  oam.  The 
diameter  of  the  pin-banel  ia  only  12in.  instead 
of  nearly  6ft.,  as  it  must  have  been  if  con- 
stmoted  on  the  old  chimes  plan,  and  the  pin  of 
brass  l-16in.  diameter,  instead  of  Bteel  }in. 
iqoare,  and  being  made  of  wood  instead  of  iron 
one  barrel  is  easilj  substituted  for  another, 
when  it  is  desired  to  pUy  eight  other  tunes,  or 
to  ehime  the  changes. 

The  whole  is  so  oonstmcted  that  any  one  part 
can  be  remored  for  repair  without  disturbing  the 
rest. 


ASBESTOS  FIBEPBOOF  PAINT. 

AN  improved  fireproof  painty  prepared  from 
asbestos  and  siiioa^  of  soda,  has  been  re- 
cently patented  by  Mr.  C.  J.  Hountford,  of 
Birmingham.  It  is  said  not  only  to  resist  the 
action  of  fire,  but  also  to  have  good  covering 
capacity  and  body.  In  preparing  the  paint  the 
patentee  first  reduoes  the  asbestos  to  a  fin?  state 
of  division  (usually  with  water  to  a  stiff  paste 
by  means  of  a  pug-mill  or  Hultajble  grinding 
ai)paratuB)  and  then  mixes  the  reduced  asbestos 
with  a  strong  solution  of  silicate  of  soda  in 
water:  five  parts  by  weight  of  the  former  to 
three  parts  of  the  latter.  Dutin^  mixing  the 
mass  of  the  material  being  treated  is  maintained 
at  a  temperature  which  may  vary  from  150^ 
Fahr.  to  240°  Fahr.— a  temperature  of  about 
160^  Fahr.  being,  however,  found  most  suitable. 
The  heating  is  advantageously  etfected  by 
causing  a  jet  of  steam  to  rise  through  the  mass, 
or  the  mixture  may  be  conveniently  heated  in  a 
closed  vessel,  say  of  cast  iron  provided  with 
stirrers,  motion  being  given  to  the  vessel,  the 
stirrers,  or  both.  After  the  incorporation,  the 
paste  so  formed  is  thinned  down  to  the  required 
consistency  for  use  with  a  weaker  solution  of 
silicate  of  soda  in  water.  Colouring  matter  of 
any  desired  klnd^may  be  added  to  the  reduced 
asbestos  and  silicate  solution  whiUt  they  are 
beii^  incorporated  together.  The  proportions 
of  the  materials  used  may  be  varied  to  suit 
different  requirements,  but  the  proportions  and 
method  of  treatment  above  described  are  those 
whiob  the  patentee  prefers  for  the  standard. 
Silicate  of  potash  may  be  used  instead  of  sUicate 
of  soda. 


VNWBITTEV  HISTOBT,  AND  HOW 
TO  BJEADIT. 

THE  lecture  to  the  **  operative  olassea  *'  during 
the  meeting  of  the  British  AssodatioQ  was 
delivered  on  Saturday  evening  by  Mr.  John  Erans, 
D.C,Jj.t  F.B.S.,  on  "  Unwrittan  History,  and  how 
to  Bead  it.*'  Commencing  with  a  few  remarks  on 
the  origin  of  the  practice  of  delivering  the  lecture, 
he  went  on  to  say  that  it  was  not  easy  to  find  a 
suitable  subject,  which  should,  he  considered,  be  pos- 
sessed of  some  local  interest.  He  thought  U  be 
spoke  of  those  who  in  remote  times  had  u red  and 
laboured  in  this  part  of  the  globe,  he  should  have 
a  theme  of  general  human  interest.  If,  in  addition 
to  giving  psLTticulars  of  their  mode  of  life,  he  pointed 
out  the  methods  by  which  our  knowledge  of  the 
manners  and  customs  of  remote  antiquity  was 
obtained,  he  should  assist  his  hearers  to  appreciate 
the  value  or  the  application  of  scientific  methods  to 
the  studv  of  the  past,  and  to  feel  that  our  know- 
ledge of  antiquity  rested  upon  something  more 
secure  than  vague  coo  j  ecture.  The  neighbourhood 
was  the  home  of  some  of  the  witnesses  he  would 
call.  Our  best  evidence  of  what  most  have  been 
the  condition  of  oocupants  of  the  earth  without  the 
most  simple  appliances  of  modem  civilisation  was 
to  be  found  in  the  relics  of  the  past  found  buried 
in  the  earth.  The  town  was  formerly  known  as 
Hamtune.  and  Northampton  had  the  same  name ; 
and  North  and  8oath  were  prefixed  for  distinction. 
Ham  was  home,  and  Tone  was  probably  derived 
from  the  name  of  the  river  in  each  case.  Ooing 
back  beyond  the  Roman  occupation  of  the  island, 
we  entered  the  border  of  the  domain  of  unwritten 
history.  Tlie  ancient  Britons  had  coios ;  partio^ar 
forms  had  been  found  in  pwtioular  districts :  the 
inscriptions  on  some  detexmmed  the  names  of  British 
princes  and  the  districts  in  which  they  reigned. 
In  Hants  and  Sussex  were  found  coins 
struck  by  two  princes  as  to  whom  written 
history  was  siient.  In  the  sDuthem  counties, 
and  especially  in  Kent,  coins  had  been 
found  which  were,  no  doubt,  imitations  of  those 
made  by  Philio,  tfae  father  of  Alexander  the  Great 
There  was  evidence  of  an  nninterrnpted  succession 
of  coins  copied  the  one  from  the  other.    The  coins 


justified  usin  saying  thatthe  Southern  Britons  were 
sufficiently  civilised  to  make  use  of  a  coinage  160 
B.O.,   or  100  years  before  Cassar  came,    j^ides 
coins  of  gold,  silver,  and  brass  or  copper,  with 
devices  derived  from  Gaulish  copies  of  a  Mace- 
donian original,  there  were  others  cast  in  tin  with 
devices  in  imitation  of  some  coins  of  Marseilles. 
Many  of  these  had  in  relief  the  grain  of  wood  in 
which  they  were  cast    They  had  been  found  with 
iron  tools  and  .weapons  near  Lewes.    In  graves 
which  must  have  belonged  to  the  first  few  cen- 
turies before  Christ  there  had  been  found  swords 
of  iron,  with  ornamental  bronse  sheaths.    It  was 
the  custom  to  bury  with  the  dead  a  number  of 
ornamental  or  useful  objects,  and  in  graves  in  the 
Austrian  Tyrol  had  been  found  swords  with  hilts 
of  ivory  inlaid  with  amber,  daggers  with  golden 
sheaths,  helmets,  girdles,  braoelete,  brooches,  and 
vessels  of  bronze.    In  otiier  graves  had  been  found 
swords,  spearheads,  and  hatchets  of  bronze,  of 
which  the  iron  weapons  appear  to  be  imitations. 
It  was  inferred  that  the  bronze  weapons  must  have 
been  in  use  when  iron  was  introduced  as  a  sub- 
stitute.   The  terms  **  iron  age,*'  '*  bronze  age,*' 
"  stone  age*'  meant  certain  stiages  of  civilisaSon, 
the  chronological  periods  of  wmch  would  vary  in 
different  parts  of  the  world.    It  was  not  known 
when  it  was  discovered  that  an  admixture  of  tin 
made  copper  harder  and  more  fusible,  but  the  dis- 
covery was  made  independently  in  the  New  World, 
for  some  of  the  weapons  and  tools  of  F«}ru,  made 
before  there  was  any  contact  with  Europeans,  were 
of  bronze  of  the  ordinary  composition.  The  bronze 
period  of  Britain  was  well  illustrated  by  relics 
(representations  of  which  were  shown  on  the  wsJl). 
There  were  swords,  spear-heads,  daggers,  shields, 
chisels,  gouges,  and  hatchets  or  axes.    In  the  last- 
named  weapons  the  eradual  development  of  the 
socket  from  the  fiat  blade  was  traced  in  curious 
detail,  and  the  conclusion  was  drawn  that  the  art 
of  casting  hatchets  with  a  socket  was  introduced 
into  this  country  from  abroad.    The  bronze-using 
people  were  skilful  both  in  founding  i^id  in  the 
manufacture  of  ornaments,  and  a  dagger  had  been 
found  in  Wiltshire  as  delicately  inlaid  with  gold  as 
any  ornament  of  our  own  time.    But  man's  history 
in  this  stage  might  be  better  read  on  the  Continent 
than  at  home.    In  Switzerland,  Italy,  and  the 
South  of  France  the  foundations  had  survived  of 
the  artificial  islands   carried  on  piles  above  the 
water  which  the  men  of  those  days  built  to  protect 
themselves  against  their  enemies  or  wild  animals. 
Those  men  were  hunters  and  fii^ermen ;  to  some 
extent  too  they  were  husbandmen,  and  reaped 
their  com  with  sickles  of  bronze.     They  made 
vessels  of  clay,  they  could  spin  and  weave  both 
linen  and  woollen  cloth,  they  possessed  domestic- 
ated animals — the  dog,  ox,  dieep,  goat,  and  even 
the  horse.    Besides  broozd,  they  used  fiint  for  their 
weapons  and  other  appliances,  and  made  utensils 
of  jet  and  amber.    The  number  and  varieties  of 
instruments  of  that  metal  found  in  Britain  seemed 
to  carry  us  back  to  1200  or  1400  b.o.  as  the  begin- 
ning of  the  bronze  period.    But  the  fiint  arrow 
heads  and  scrapers  and   the  use  of  stone  for 
battieaxes  carried    us    back  to    a  still  eariier 
chapter  of  unwritten  history.    It  was  astonishing 
that  men  in  so  low  a  stage  of  civilisation  should 
have  been   able  to  furnish  themselves  with  so 
manv  and  such  perfect  appliances  made  of  stone^ 
hatchets  and  adzes  of  fiint,  with  carefully  ground 
edges,  hollowed  chisels,  drills,  hammers,  knives, 
and  saws.    The  presence  of  spindle-whorls— the 
small  fiy-wheels  by  which  hand-spinning  is  carried 
on— proved  that  the  art  of  spinning  was  known, 
and  charred  fragments  of  woven  garments  had 
been  found  in  the  lake  dwellinffs  of  that  primitive 
time.    Wheat,  barley,  and  miUet,  too,  were  culti- 
vated, and  the  apple  and  pear  were  not  only  eaten, 
but  stored  up  for  winter  consumption.    It  was  im- 
possible to  trace  the  begiimings  of  that  Neolithic 
Seriod,  as  it  had  been  called,  although  we  might 
X  within  some  centories  the  time  at  which  bronze 
began  to  supersede  stone  as  material  for  the  most 
necessary  utensils  of  life.    But  the  circumstances 
under  which  the  implements  of  those  days  were 
found  proved  that  the  general  physical  features  of 
the  oountnr,  the  alternation  of  hill  and  dale,  and 
the  beds  of  streams,  were  much  the  same  as  they 
are  in  the  present.   In  the  facts  which  he  had  men- 
tioned there  was  little  to  prove  the  inaccuracy  of 
the  popular  chronology  which  fixed  the  creation  of 
the  world  about  6,000  years  ago.    But  within  the 
last  20  years  a  marvellous  vista  of  antiquity  had 
been  opened  out  to  us  by  the  researches  of  geolo- 
gists.   The  drifted  deposits  of  the  Test  and  the 
Itchen,  and  more  strikingly  those  of  the  Avon, 
which  joined  the  sea  at  Chrbtchurch,  prpved  that 
the  earth  was  msny  times  older  than  she  had  for- 
merly been  supposed  to  ba.    Some  of  those  drift- 
beds  were  as  much  as  90  or    100ft.   above  the 
existing  river,  and  it  must  have  required  an  enor- 
mous amount  of  time  to  scoop  out  channels  of 
such  a  depth.  The  discovery  also  of  the  bones  of  the 
elephant,  rhinoceros,  hysoa,  lion,  and  reindeer,  of 
the  pooched  marmot,  and  the  Greenland  lemming 
pointed  to  climatic  conditions  as  diverse  as  could 
well  be  imagined  from  those  under  which  we  now 
lived.    At  Southampton  itself  there  were  beds  of 


old  gravel  capping  the  hil  at  the  eewMt  UMt 
above  the  sea  lefisl,  and  yet  the  iepef  tkstkil 
most  at  one  time  have  been  a  valley  smoasM 
with  hills.  Thus  the  aptness  of  the  emiHiMi 
as  old  as  the  hills  "  was  lost,  for 

**  The  hills  are  shadowi,  and  Vaej  flov 
From  form  to  f ono,  and  nothiof  st»sds. 
Thef  melt  like  mists,  the  aoUd  Luids, 
like  douds  thsy  shape  themialTes  sod  go.* 

The  Stone  Age  was  divided  into  two  psiiodL  list 
which  he  had  bef>n  describing  was  oaUed  thsSn* 
face  Stone  or  Neolithic  Period,  while  tiie  stdis 
times  had  been  designated  the  PauBoUthio  or  iaami 
Stone  Period.    The  implements  of  the  earfic  n 
were  of  ruder  construction,  and  never  had  tUi 
edff es  ground.    Those  implements  had  been  g«s. 
raUy  found  in  the  river  drift,  whence  aioas  Oi 
term,  the  •*  Biver-drift  Period."    Yet  a  g(«^ 
of  time  was  fixed  between  these  two  periods.  Tkm 
was  little  doubt  that  the  gravels  which  now  omi 
Hengistbnry  Head,  Barton,    and   Hoidle,  lOQfL 
above  the  sea,  were  originally  deposited  ia  tbsM 
of  a  river  which  fiowed  in  an  easterly  directioi, 
and  that  the  Needles  at  Alum   Bay  were  (hi 
shattered  and  seawom  remains  of  an  extennas  a! 
the  great  chalk  ridge  of  High  Down,  weitffvd 
from  Freshwater.    There  must  have  been  a  tuai 
when  the  chalk  downs  of  Dorset  and  the  IiU  o( 
Wight  formed  one  oontinuous  ridge,  andthsitlsal 
was  not  separated  from  England  by  any  arm  of  & 
sea.    In  those  days,  the  rivers  at  Poele,  Chzi4- 
church,  Lymington,  and  Exbury.  must  hsTS  oas* 
tributed  to  form  one  river  fiowing  from  esitis 
west,  which  in  the  course  of  time  had  widened  ost 
until  it  became  the  Solent  Sea  and  Spitbead.  Thu 
he  had  ahown,  though  necessarily  in  an  ia^srliet 
manner,  that  the  history  of  man  might  be  esny 
so  far  back  Into  a  dim  past ;  and  even  Egyvtn 
chronology,  extending  as  it  did  over  thonsaodi  d 
years,  appcMsred  but  to  oover  a  small  Jink  ia  tk 
chain  of  human  existence. 


SIB  W.  THOMSON  OV  THE  TIDES. 

THE  Friday  OTening  discourse  during  the  wt^ 
ing  of  the  British  Association  was  dslifsid 
by  Sir  W.  Thomson,  who,  after  exbi^tingssi 
explaining  his  tide-gauge,  tidal  hacmonioaasljis, 
and  tide-predioter,  announced  that  the  Committtt 
of  Becommendation  had  determined  to  reeoauBSod 
the  continuance  of  the  tidal  harmonic  aosJpi 
with  a  view  to  a  more  accurate  valuation  of  tt« 
long  period  tides  than  has  been  hi^erto  obtsiDed, 
From  calculations  which  Mr.  G.  H.  Darwin  bn 
already  made,  it  seems  that  the  earth's  rigidi^ 
may  be  about  the  same  as  that  of  an  ideal  globsif 
homogeneous  steel  of  the  same  dimensions,  A 
much  more  accurate  valuation  is  expected  froa 
the  labours  of  the  eommittee.  Tlie  solar,  ssm- 
annual  and  annual  tides,  which  are  of  hi^ia* 
portance,  will  also  be  investigated.  The  hanad 
professor  described  the  difficulty  he  felt  in  aaiv«' 
ing  the  question,  **  What  is  meant  by  the  tida  ^ 
They  were  motions  of  water  on  the  earth  dis  to 
the  attraction  of  sun  and  moon.   There  wersp3s«t 


where  lunar  tides  vanished  altogether,  and  wtat 
there  was  only  a  rise  and  a  fall  onoe  in  the  sokr 
day,  or  twice  in  the  solar  day.  There  arepbM 
where  the  water  rises  and  falls  aocordiog  to  tks 
sun,  and  not  according  to  the  moon;  but  soichnai 
and  falls  may  depend  on  other  causes  thsa  Hhm 
which  we  now  know  to  be  essential  to  thelontf 
tide.  We  have  winds  dependti^  on  ths  no. 
and  changes  of  temperature  dependinff  on  the  na* 
The  barometer  has  regular  diumaf  periodi  « 
change.  It  is  a  little  higher  in  the  forenoos 
somewhere  about  10  o'dook.  a  little  higher  s^ 
abont  10  o'clock  at  night,  a  little  lower  ebost^ 
the  afternoon  and  about  4  in  the  monuag.  W* 
must  be  ready,  then,  to  expect  rises  and  £sUi  iatM 
water  dependiog  on  the  heating  power  of  :ths  im, 
either  directly,  or  indhrectly.  It  b  neossssrj  t9 
separate  these  motions  of  the  waters  from  otbea 
We  had  to  explain,  and  in  doing  this  to  cooms 
variations  of  sea  level  at  different  times  of  the  year, 
and  to  remember  the  existence  of  mpnsooni  ssd 
trade  winds.  We  have  certain  regular  santfl 
rises  and  falls  of  water  depending  on  thswm 
which  change  with  the  seasons  ol  the  year.  iw>| 
he  excluded,  but  one  very  interestiBg  point  ^*T 
theory  of  tides  proper  is  a  solar  annaaltid^sai 
again,  a  solar  semi-annual  tide.  The  earth  bag 
nearer  to  the  sun  in  January  than  in  Ji^^ 
action  of  the  sun  will  operate  more  po«eif  ollf  ^ 
the  waters  of  the  earth  m  our  wiater  than  io  wtf 
summer.  We  wish  to  find  by  obserration  wj 
much  this  effect  of  the  son's  attraction  ii.  Is* 
results  of  observation  are  utteriy  ineipKcab"  * 
the  theory  of  gravitation.  We  are  forced  »«•• 
look  to  the  meteorolegioal  influBnce-4he  great  ^ 
orepandes  between  the  result  of  obetrratioe  SP* 
the  average  sea-level  from  day  to  dav  ^hfoaiP^ 
the  year,  and  what  we  should  expect  mm  •  !■*' 

gravitation  theory  of  the  rise  and  laU  of  us  s^ 
ut  meteorological  rises  and  falls  ha  SflEotodsdig 
the  denomination  of  tides;  they  were fisUuW 
infiuences  bsffllog  inquiry.     They  dil  mk  sisn 
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the  limir  influence.      But  did  not  the  weether 
oliftnge  with  the  moon  ?    Oaref  ol  obaerrations  with 
tlie  beiomQter,  thermometer,  and  anemometer  at 
the  limee  of  new  moon,  fall  moon,  and  half -moon 
kftTe  failed  to  ettahUih  any  relation  whaterer,  and 
hmre  prowd,  on  the  contrary,  that  if  there  is  any 
dependence  of  the  weather  on  the  phasea  of  the 
moon  it  is  only  to  a  degree  quite  imperceptible  to 
ordinarT  obtervation.    Xhe  dieeoyerer  of  graTita* 
tioa  faOed  to  reap  the  fruit  of  hie  discorery  in 
explaining  rises  and  falls  of  the  waters  of  the  aea; 
it  was  reserved  to  Newton  to  explain  them  on 
dynamical  principles,  and  he  left  nis  iuooessors 
to  wodc  out  hie  theory  of  tide-generating  force. 
The  ilzet  rough  view  of  the  case  was  that  the  moon 
attracted  the  waters  of  the  ^arth  towards  herself, 
sad  helped  them  up  on  this  side  of  the  earth. 
That  was  not  so ;  it  wouid  be  so  if  the  earth  and 
the  moon  were  stuck  on  the  two  ends  of  a  strong 
bar  and  put  at  rest  in  space,  but  there  was  no  such 
rigid  bar.    Why  did  not  the  moon  fall  towards  the 
eerth?    Aocormng  to  Newton's  theory,  the  moon 
la  always  doing  so.    Newton  compared  the  fall  of 
the  moon  with  the  fall  of  a  stone  at  the  earth's 
•uriaoe.    Why  did  it  not  come  down  ?    Gould  it 
he  always  falling  and  never  oome  down  ?    That 
seemed  impossible.    It  was  always  falling,  but  it 
had  a  motion  perpendicular  to  the  direction  in 
whioh  it  was  faUinj^,  and  the  result  of  the  oon< 
tinusl  falling  was  smiply  a  change  of  direction  of 
its  motion.    That  was  simply  the  dynamical  theory 
of  centrifugal  force.    If  a  stone  were  thrown  hori- 
aontally  it  descended  in  a  parabola,  the  stone  falling 
away  trom  the  line  in  which  it  was  thrown ;  so  it 
was  witii  the  moon.     It  was  seen  always  to  be 
falting  from  the  present  direction  and  from  the 
fusthtr  altered  line,  and  so  it  might  be  always 
taUiog  and  never  coming  down.    The  parts  of  the 
moon  nesrest  to   the   earth  were  falling  most 
rapidly,  the   parts  further  from   the  eartn  least 
rapidly.     Bach  preserved  a  constant  distance,  or 
Teiy  nearly  a  constant  distance,  from  the  common 
centre  of  gravity  of  the  two.  The  earth  ezperienoed 
sooording  to  its  mass  a  force  depending  on  the 
averase  distance.     The  result  dearly  was,  then, 
a  tendency  towards  the  moon  and  from  the  moon, 
and  thus,  in  a  necessarily  imperfect  manner,  he 
had  explained  to  them  how  it  was  that  the  waters 
were  not  heaped  up  on  the  side  next  the  moon,  but 
were   drawn  up    towards  the    moon,    and  fell 
away  from  the  moon,  so  as  to  tend  to  form  an  oval 
figure.    The  result  of  calculations  founded  upon 
those    principles    might    be    illustrated    by    an 
exceedingly  delicate  spring^balance,  having  a  pieoe 
of  lead,  iron,  or  brass  upon  it.    It  would  be  found 
that  when  the  moon  was  overhead  the  weight 
would  be   diminished   by  a   Bix«-milUonth  part. 
Again,  when  the  moon  was  under  foot  at  lunar 
mulnight,  there  would  be  an  apparently  increased 
heaviness.    Thus  the   moon's  attractien  made  a 
variation  in   the  apparent  heaviness  of    bodies 
amountiog  to  one  six-millionth  part  above  and 
bebw  the  mean  value.    The  same  result  might  be 
attained  by  a  plummet,  which  would  be  found  to 
be  drawn  aside  by  one  12-millionth  ^t  of  its 
length,  when  the  moon  was  off  the  vertical.   Such 
obiervations  gave  the  answer  to  verv  important 
questions  regarding  the  condition  of  the  earth. 
When  the  moon  was  in  quarters,  as  it  was  called, 
its  influence  was  greater  than  that  of  the  sun. 
Why  ?    Because  it  was  400  times  as  near,  though 
enormously  less  maative.    Calculating  the  moon's 
mass  and  the  sun's  mass,  the  lunar  influence  was 
2  1-lOth  times  that  of  the  sun  in  respect  of  solar 
tides.    The  lunar  tide-generatinff  force  was  thus 
more  than  double  the  solar.    The  sun  and  moon 
acted  conjointly,  and  when  they  produced  opposite 
effects  the  tide-generating  force  was  their  differ- 
ence.     Another  question  arose:  Would  not  the 
whole  ewth  vield  under  the  influence  of  these 
forces?    Would  not  the  six-millionth  part  of  the 
whole  force  of  gravity  operating  in  different  direc- 
tions squeeze  the  earth  out  of  shape  P    It  would 
be  so   were  it    not  for  the  enormous  rigidity 
of    the    earth.     That  oonsideiation  sufficiently 
di^Kwed    of    the    theory    that    the    earth   was 
a   mere    crust     40    or    60     miles     thick    and 
filled  with  molten  lava.    The  inference  was  that 
the  earth  had,  on  the  whole,  a  rigidity  greater 
than  that  of  a  globe  of  steel  of  the  same  dimcmsions. 
Beeurring  to  the  tides,  Sir  W.  Thomson  observed 
that  the  results  of  the  theory  whioh  he  had  been 
setting  forth,  ooindded  with  the  actual  observation 
of  the  tides.  Tides  were  coniiderably  greater  when 
the  moon  was  nearest  the  earth,  and  less  when  she 
was  furthest  from  the  earth.    The  variations  in 
the  tides  due  to  the  difference  of  distance  of  the 
moon  from  the  earth  were  called  lunar  ecliptic 
tides,  ttie  expression  **  tide  "  being  used  for  any  of 
the  constituents  of  the  mean  action.    There  was 
the  mean  solar  tide  in  the  first  plaoe,  and  the  mean 
lunar  tide  in  the  second.    The  sum  of  the  effects  of 
the  sun  and  the  moon  was  a  compound  luni-solar 
tide.    To  take  an  illustration  from  the  wind,  there 
was  what  he  might  call  ipring  and  neap  sounds, 
altematelv  loud  and  soft.    When  the  two  i>ro- 
dQOPd  their  effect  together  there  was  a  spring  tide, 
as  it  were,  of  sound ;  when  the  two  were  going  in 
opposite  directions  there  was  a  neap  or  scanty 


effeot  of  sound.  If  the  two  influences— that  of  the 
sun  and  that  of  the  moon— were  equally  loud,  the 
alternation  would  be  from  loud  sound  to  silence ; 
but  if  one  was  twice  the  amphtnde  of  the  other  we 
should  have  a  phenomenon  oomparable  with  the 
spring  and  neap  tides.  Thr  alternation  would  not 
be  from  loudest  to  least  loud,  but  from  loudest  to 
silenoe.  He  might  then  mention  the  important 
experiments  oarned  on  by  Mr.  Qeorge  and  Mr. 
Horace  Darwin  in  a  pendulum  so  delicately  hung 
astobesensibleof  the  very  smallest  effect.  They 
found  incessant  variations,  which  went  to  prove 
that  the  palpitation  of  the  earth  was  traceable  to 
looal  disturbances,  such  as  the  traffic  of  a  town. 
These  palpitations  were  in  effect  minute  and  un- 
ceasing enthquake  tremors,  which  oompletely 
masked  the  delicate  regular  periodical  variation 
which  their  pendulum  would  have  shown  had  the 
earth  been  worthy  of  its  name  terra  Jirma. 


BECENT  ADVANCES  DT  PHOTO- 

ORAPHT.-VI.* 

By  Capt.  Abnet,  B.E.,  F.B.S. 

I  WISH  to  commence  this  evening  by  showing 
you  the  produotiGn  of  a  positive  ipicture  from 
a  positive  piotore;  not  that  there  is  anything 
essentially  novel  in  it  but  it  points  to  a  moral  to 
which  I  shall  preeently  have  to  draw  your  attention. 
What  I  propoee  to  do,  is  to  take  some  sensitive 
iodide  paper,  expose  it  to  Ught,  and  then  soak  it  in 
a  weak  solution  of  potassium  bromide,  and  next 
expose  it  beUnd  a  positive  on  glass.  On  deve'op- 
iag,  I  think  the  probabilities  are  that  we  shall  get 
a  positive  picture.  It  is  perfectly  immaterial,  as  I 
am  going  to  expose  it  to  light,  whether  the  paper 
sees  the  light  now  or  not,  and  the  small  modicum 
of  light  we  have  here  will  make  very  little  difference 
to  this  comparatively  insensitive  paper.  I  now 
bum  a  small  quantity  of  magnesium  wire,  in  order 
to  fully  ec|pose  the  senntive  surface.  If  I  were  to 
put  a  developer  on  that  paper  as  it  iq^now,  it  would 
at  once  blacken.  Instead  of  apnlying  the  developer, 
I  will  place  it  in  the  solution  of  potassium  bromide, 
then  expose  it  under  a  transparency,  and  subse- 
quently develop  it.  I  will  give  it  rather  a  pro- 
longed exposure,  for  this  paper  is  not  verv 
sensitive,  and  of  course,  the  time  in  which  this 
positive  is  produced  depends  on  the  sensitiveness. 

iA  lantern  imsge  was  thrown  on  the  peper.] 
lalf  a  minute  with  this  light  would  be  sumoietit, 
but  for  safety's  sake  I  will  give  20  seconds  longer. 
I  will  now  develop  the  picture  with  ferrous  oxalate, 
and  a  positive  instead  of  a  negative  appears,  as  it 
wouM  do  in  the  ordinary  way.  In  other  words, 
the  lights  are  reversed. 

Before  I  draw  anv  conclusion  as  to  this,  I  will 
show  what  part  of  the  spectrum  produced  this 
positive  picture,  because  this  is  an  important  item 
in  the  deduction  I  shall  have  to  draw.  I  will  take 
another  similar  piece  of  paper,  and  throw  the 
spectrum  upon  ft.  You  will  recollect  that  we 
applied  a  solution  of  bromide  of  potassium  to  an 
exposed  piece  of  paper,  and  that  it  was  then  ex- 
posed to  the  image.  I  irill,  therefore,  expose  this 
second  piece  of  paper  to  the  Ught  from  the  mag- 
nesium wire,  as  oefore,  and  immerse  it  In  a  dish  m 
which  there  is  a  solution  of  potassium  bromide,  and 
place  it  in  the  spectrum.  I  leave  it  to  be  acted 
upon  for  about  half-a-minute.  This  I  propose  to 
develop  on  the  screen,  so  that  you  may  see 
absolutely  the  part  of  the  spectrum  which  affects 
the  paper.  If  everything  goes  right,  there  ought 
to  be  a  bleaching  action  m  the  blue  rays,  and  the 
red  rays  also  will  exert  a  bleaching  action  if  the 
exposure  is  continued  for  some  time. 

Now,  if  you  will  allow  me,  I  will  point  the 
moral.  These  mav  seem  paltry  experiments  to 
bring  before  an  audience,  but  those  of  the  audience 
who  are  interested  in  gelatine  plates,  and  I  believe 
there  are  a  great  many  here  who  are,  will  now, 
perhaps,  be  able  to  draw  an  inference  equally  well 
with  myself.  All  gelatine  plates,  without  excep- 
tion, I  believe,  are  prepard  with  an  excess  of 
soluble  bromide,  and  I  will  now  ask  you  to  con- 
sider what  happens,  supposing  any  bromide  is  left 
in  the  fiUn.  While  the  light  is  acting  on  the  film, 
the  bromide  of  silver  is  decomposed,  and  at  the  same 
time  the  bromide  of  potassium  (or  ammonium),  is 
also  being  decomposed,  and  undoing  the  work  that 
the  light  has  done  upon  the  bromide  of  silver ;  so 
that  you  see  that  the  sensitiveness  really  got  bj 
gelatme  plates  with  an  excess  of  soluble  momide  is 
only  the  difference  between  the  effect  of  the  light 
on  the  silver  bromide,  and  on  the  bromide  of 
potassium  (or  ammonium).  I  think  those  two  n- 
periments  ought  definitely  to  settie  that  gelatine 
plate-makers  have  not,  as  yet,  obtained  the  highest 
sensitiveness  possible,  simply  beoause  they  prepare 
their  emulsions  with  an  excess  of  soluble  bromide. 
I  may  say  with  ref^ence  to  this,  that  Dr.  Eder  has 
recently  shown  that  on  immersing  gelatine  plates 
in  a  weak  solution  of  Tsilver  nitrate  (in  which  .Is  a 
little  oitf  ic  acid),  though  strong  enough  to  neutralise 

'  CondciiBed  from  a  series  of  Cantor  Lectures  deli?ered 
before  the  Society  of  Arts. 


any  soluble  bromide  which  may  be  left  behind,  an 
increase  of  sensitiveness,  two  or  three-fold,  is  pro- 
duced. The  problem  to  be  solved  by  gelatine  plate- 
makers  is  this— How  to  get  rid  of  any  possible  ex- 
cess of  soluble  bromide  in  their  i^tine  films? 
When  they  do  that,  no  doubt  thev  will  get  more 
more  rapia  plates  even  than  they  nave  done  at  pre- 
sent, I  will  now  shew  on  the  screen  those  interested 
in  the  chemistry  of  the  subject  the  f ormuU  which 
represents  the  action  whioh  takes  place-- 
(I.)  2AgaT  -r  2X1  +  HaO  +  O  =  4AgI  +  2KH9 
(IL)2Ag.Br  +  2KBr  +  H»0  +0  =  AgBr +  aKHO 

In  tiie  first  equation  (L)  we  have  silver  iodide, 
but  a  similar  formula  (II.)  applies  to  bromide  of 
potassium,  and  bromide  of  silver.  In  (I.)  there  to 
sub-iodide  of  silver.  Iodide  of  potassium,  water  and 
oxygen,  and  that  forms  iodide  of  silver,  potash, 
andlodate  of  potassium.  When  you  have  inoie 
iodine  or  bromine  liberated,  we  get— 

(in.)  61  -f  6RH0  =  eKI  +  KIO,  +  SH^O 
or  the  iodine  and  potash  oombine^  and  form  fresh 
potassium  iodide,  water,  and  iodate  of  potash. 
When  this  reaction  is  finished,  we  have  to  go  back 
to  the  equation  (I.),  and  the  same  decompositioa  is 
repeated.  —The  oxygen  of  course  fs  a  crux ;  where 
does  it  oome  from?  It  comes  from  the  air.  It 
will  find  its  way  through  the  gelatine.  Gelatine  is 
not  impervious  to  the  .air.  Dr.  Eder  has  v^ 
recently  found  that  this  reaction  does  not  take 
place  when  there  is  no  oxygen  present.  So  that 
you  see,  in  order  for  this  reaction  to  take  place, 
there  must  be  oxygen  obtahiable  from  some'ex- 
*  temal  source.  If  you  prepare  your  emulsion  witti 
hydrochloric  add,  as  some  do,  yotf  have  nitric  aoiu 
left  in  the  fflm,  and  that  will  supply  the  necesearv 
oxygen  for  this  formula  to  take  effect.  I  need  not 
enter  into  details  of  what  takes  place  with  the 
nitric  add,  it  is  suffident  to  say  that  the  nitric  acid 
^U  supply  the  oxygen. 

This  leads  me  next  to  consider  what  causes  the 
destruction  of  the  photographic  image.  You  may 
destroy  the  image  on  a  photographic  plate,  or 
photographic  paper,  by  any  subUance  which  wlU 
readily  part  with  oxygen.  You  can  destroy  it,  for 
instance,  by  bichromate  of  potash ;  you  can  destroy 
it  by  any  of  the  ferric  salts ;  or  you  can  destroy  it 
by  oxygen-yielding  substances,  tike  permanganate 
ox  potaSi ;  ozone,  peroxide  of  hydrogen,  or  by droxyl; 
in  fact,  there  is  hardly  any  substance  whidi  will 
part  with  oxygen  which  will  not  destroy  the 
developable  image;  the  photographic  image  re- 
mains behind  as  a  rule,  tnough  not  always,  but 
these  reagents  prevent  it  becoming  developable. 
Here  is  a  paper  prepared  with  bromide  of  silver, 
which  has  been  already  exposed  behind  a  negative. 
After  immersion  in  water,  I  propose  to  apply  to  it 
some  of  tiiese  destructive  agents  which  I  have 
already  mentioned.  First  I  will  give  it  a  streak  of 
bichromate,  next  ferric  oxalate,  and  next  per- 
manganate of  potash.  If  everything  goes  right, 
on  those  parts  to  which  these  solutions  have  been 
applied,  the  image  will  be  destroyed,  or  almost  de- 
stroyed, and  a  httie  longer  application  of  the 
solution  would  entirely  destroy  it.  This  de- 
monstrates then  that  oxidising  agents  will  destroy 
the  devolopable  image. 

Now,  I  do  not  wish  to  detract  from  any  developer, 
but  this  shows  you  the  care  you  should  take  in  see- 
ing that  your  ferrous  oxidate  developer  is  tolerably 
fresh,  for  you  have  a  large  poportfon  oiferne' 
oxalate  present  with  it,  it  will  be  very  liable  to 
"  slow "  your  plates,  and  those  who  are  photo- 
graphers will  xnow  what  that  means.  If  you 
take  your  pyrogallio  add  which  has  been  fully 
oxidised,  you  wul  find  that  it  will  play  you  the 
same  tridc  as  this  ferric  oxalate  does,  so  that 
ndther  the  ordinary  alkaline  developer  nor  the 
ferrous  oxalate  developer  is  certain  to  give  you  the 
best  results  unless  it  is  fresh.  Photographers  take 
warning,  and  when  using  a  ferrous  oxalate  deve- 
loper, use  it  fresh !  If  you  use  the  ferroua-citro- 
oxalate  whidi  I  have  introduced  so  often  to  your 
notice,  you  get  the  same  result ;  it  has  the  same  bad 
qualities  that  the  ferrous  oxalate  has. 
{To  be  concluded.) 


Bbonlsing.— How  to  make  woods,  such  as 
cherry,  miUiogany,  &c.,  look  like  ebony  is  often 
desirable,  and  a  correspondent  of  the  Huh  gives  the 
following  directions :— To  imitate  black  ebony,  first 
wet  the  wood  with  a  solution  of  logwood  and  cop- 
peras, boiled  together,  and  laid  on  hot.  For  this 
purpose  2oz.  of  logwood  chips,  with  l^oz.  of  cop- 
peras, to  a  quart  of  water,  will  be  required.  When 
the  work  has  become  dry,  wet  the  surface  again 
with  a  mixture  of  vinegar  and  steel  filings.  Ihis 
mixture  may  be  made  by  dissolving  2oz.  of  steel 
fllinzs  in  one-half  pint  of  vinegar.  When  the  work , 
has  beoome  dry  again,  sandpaper  down  until  quite 
smooth.  Then  oil  and  fill  in  with  powdered  drop-, 
black  mixed  in  the  filler.  Work  to  be  ebonised 
should  be  smooth  and  free  trom  holes,  &C  The 
work  may  receive  a  Ught  coat  of  quick-drying 
vamiftb,  and  then  be  rubbed  with  finely  pulverised 
pumice-stone  and  linseed  oil  until  very  smooth. 


•so 
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THE   A0DSSS8   IS   MATHEMATICS 
AMD  PHT8IC8. 

rriHB  addr«it  in  Saetioii  A  wm  dOiwwd  br  ^m 
JL  ^praddent,  the  Bight  Hon.  Lord  Baybifffa. 
FJl.S..  and  wm  nkainlj  ooenpiod  with  a  diMome 
npon  the  Talue  and  importance  of  meatoremante. 
Even,  taid  the  president,  where  wemay  fairly  top- 
poM  that    tiie  f  aadamental   prindplet  ari  wdl 
ertabliihed,  oaref ul  and  often  troableMme  work  is 
"•f^^'y  ^  determine  with  aoooracy  the  conitanti 
which  enter  into  the  ezpreMion  of  natural  lawi.  In 
many  cases  the  aoooracy  desirable,  even  from  a 
practical  point  of  Tiew,  is  hard  to  attain.  In  many 
ethers,  where  the  interest  is  mainly  theoretical,  we 
cannot  aif  ord  to  neglect  the  confirmations  which  our 
Tiews  may  de:rive  from  the  comparison  of  measure- 
ments made  ia  different  fields  and  in  face  of  different 
experimental  difficulties.    Examples  of  the  inter- 
dependence of  measurements  apparently  distinct 
wul  occur  to  cTcry  phytidat.    I  may  mention  the 
absolute  determinations  of  dectrical  resistance,  and 
of  the  amounts  of  heat  developed  from  electrical 
and  mechanical  work,  any  two  of  which  inrolTe 
also  the  third,  and  the  relation  of  the  Telodty  of 
sound  to  the  mechanical  and  thermal  properties  of 
air.    Where  a  measurement  is  isolated,  and  not 
<  likely  to  lead  ta  the  solution  of  any  open  question, 
it  is  doubtiess  possible  to  spend  upon  it  time  and 
attention  that  might  with  ad?antftge  be  otherwise 
bestowed.    In  auoh  a  case  we  may  be  properly 
satisfied  for  a  time  with  work  of  a  less  severe  and 
aoonrate  character,  knowiug  that  with  the  progress 
of  knowledge  the  wa^  is  sure  to  be  smoothed  both 
.  by  a  better  appreciation  of  the  difficulties  involved, 
and  by  the  invention  of  improved  experimental  ap- 
plianoee.    I  hope  I  shall  not  be  misunderstood  as 
underrating  the  importance  of  great  accuracy  in  its 
proper  place  if  I  express  the  opmion  that  the  dedre 
for  it  has  sometimes  had  a  prejudicial  effect.    In 
cases  where  a  rough  result  would  have  sufficed  for 
an  immediate  nurposes,  no  measurement  at  all  has 
been  attempted,  because  the  drcumstancee  rendered 
it  unlikely  that  a  high  standard  of  preddon  could 
be  attained.    Whether  our  aim  be  more  or  less  am- 
bitious, it  is  important  to  recoguise  the  limitfttioos 
to  which  our  methods  are  necessarily  subject,  and 
ns  far  as  possible  to  estimate  the  extent  to  which 
our  resulis  are  uncertain.    The  comparison  of  esti- 
mates of  uncertainty  made  before  and  after  the 
execution  of  a  set  of  measurements  may  sometimes 
be    humiliating,   but    it  U   always  instructive. 
Bven  when  our  results  show   no   greater  dis- 
orepandes  than    we    were   originally    prepared 
for,  it  is  well  to  err  on   the   side  of  modesty 
in      estimating      their     trustworthiness.      Per- 
haps   I     may    be    allowed    to   illustrate    my 
meaning   by  reference  to  a  subj<;ct  which  has 
engaged  a  good  deal  of  my  attention  for  the  lait 
two  years— the  abedute  measurement  of  electrical 
redstance.    The  unit  oommonl]r  employed  in  this 
oonotry  is  founded  upon  experiments  made  about 
twenty  years  ago  by  a  distinguished  committee  of 
this  Association,  and  was  intended  to  represent  an 
absolute  redstanoe  of  10*  G.G.S.,  t.#.  one  ohm. 
The  method  employed  bv  the  committee  at  the 
recommendation  of  Sir  W .  Thomson  (it  had  been 
originally    uropoeed    by    Weber)     consisted    in 
observing    the    deflection    from    the    magnetic 
meridian  of  a  needle  suspendad  at  the  centre  of  a 
ooil  of  insulated  wire,  which  formed  a  close  drcuit, 
and  was  made  to  revolve  with  uniform  and  known 
speed  about  a  vertical  axi).    From  the  speed  and 
deflection  in  combination  with  the  mean  radius  of 
the  coil  and  the  number  of  its  turns,  the  absolute 
resistance  of  the  coil,  and  thence  of  any  other 
standard  can  be  determined.     About  ten  years 
later  Kohlrausch  attacked  the  problem  by  another 
method,  whkh.  it  would  take  too  long  to  explain, 
and  amredjst  the  result  that  the  B.  A.imit  was  equal 
to  1*02  (^un— about  two  per  cent,  too  large.    Bow- 
Und,  in  Amerioa,  by  a  comparison  between  the 
steady    battery   current   flowing  in   a   primary 
coll  with  the  trandent  current  devdoped  in   a 
secondarv  coQ  when  the  primarv  current  is  re- 
versed, found  that  the  B.A..  unit  was  '991  ohm. 
Lorentz.  nsin^  a  different  method  agaio,  found 
•980,  wn^le  uT  Webvr,  from  distinct  experiments, 
i^ved  at  the  condudon  that  the  B.A.  unit  was 
oojTKt.    It  will  be  seen  that  the  results  obtained 
kv  these  highly  competent  observers  ran^  over 
Sbout  four  per  oent     Two  new  determinations 
have  lately  been  made  in  the  Cavendish  laboratory 
at  Cembndge,  one  bv  myself  with  th4  method  of 
4^  terolring  coiL  and  another  by  Mr.  01«zebrook, 
«^  used  a  modifioatiun  of  the  method  followed  by 
^  eland,  with  the  result  that  the  B.A.  unit  is  -986 
y^     I  am  now  engaged  upon  a  third  deter- 
^^ilion,  using  a  meu^  which  is  a  modification 
«  ^bel  of  h  .rents.    Bulky  records  of  crude  and 
^^srropted  observations   are  not  science,  nor 
^m,  U  Bi^7  ^""^  ^^  ^^  material  out  of  whidi 
«««M  will  oe  constructed.    The  door  of  experi- 
«a  «tfidf  always  open ;  and  when  the  question  is 
^  «4  the  iBAB  ^  found,  he  will  nine  times  ont 


of  ten  find  it  neccssiry  to  go  through  the  work 
again.    When  an  unexpected  effect  is  observed,  the 
question  will  arise  whether  or  not  an  explanation 
ean  be  found  upon  admitted  prindples.    In  re- 
peating, at  the  beginning  of  the  centurv,  the  well- 
known  experiment  of  the  inaudibility  ox  a  bell  rung 
in  vaeu9^  Leslie  made  the  interesting  observation 
that  the  preaenoe  of  hydrogen  was  ininr^iftiii  to  the 
production  of  sound,  so  tutt  not  merdv  was  the 
eonnd  less  inhydrogen  than  in  air  of  equal  premure, 
but  that  the  actual  addition  of  hydrogen  to  rare- 
fied air  caused  a  diminution  in  the  mteadty  of 
sound.     How   is    this    remarkable   fact  to   be 
explained  ?    Does  it  prove  that,  as  Hersdid  was 
inclined  to  think,  a  mixture  of  gases  of  widdy 
different  desdties  differs  in  its  acoustical  properties 
from  a  single  gas?    These  questions  coula  scarcely 
be  answered  satisfactorily  but  by  a  matheomtioal 
investigation  of  the  process  bv  which  vibrations 
are  communicated  from  a  vibrating  solid  body 
to  the  surrounding  gas.     Such  an  investigation 
founded  exdusively   upon   prindples  well  esta- 
blished before  the   date  of  Leslie's  observation 
was    undertaken    years   afterwards    by   Stokes, 
who    proved    that    what   Leslie    observed    was 
exactly  what  ought  to  have  been  expected.    The 
addition  of  hydn^en  to  attenuated  air  increases  the 
wave-length  of  vibrations  of  given  pitdi,  and  con- 
sequentiy  the  fadlitv  with  wmch  the  gas  can  pass 
round  the  edge  of  the  beU  from  the  advancing  to 
the  retreating  face,  and  thus  escape  those  rarefac- 
tions and  condensations  which  are  essential  to  the 
formation  of  a  complete  sound  wave.     Examples 
such  as  this,  which  might  be  multiplied  ad  libitum^ 
show  how  difficult  it  often  is  for  an  experimenter 
rightly  to  interpret  his  results  without  the  aid  of 
Biathematics.     By  direct  observation  one  of  the 
most  experienced  and  successful  experimenters  of 
the  last  generation  convinced  himself  that  light  of 
definite    refrangibility   was    capable  of  further 
analysis  by  absorption.    It  has  happened  to  myself, 
in  the  course  of  measurements  of  the  absorbing 
power  of  various  media  for  the  different  rays  of  the 
spectrum,  to  come  across  appearances  at  first  sight 
strongly  confirmatory  of  Brewster's  views,  imd  I 


weights  has  been  made  on  the  oUi«  siAs  d  fti 
Atlantic  by  Professor  F.  W.  Gla^  wb^  on  lb 
whole,  conduded  that  Front's  nypdfcwh,  n 
modified  by  Dumas,  is  still  an  open  questiaa-4it 
his  final  numbers  differ 
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the  limits  of    enois' d 
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is  to  say, 
multiples    of    a 
which  lie  within 
servation  and 
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ful  instrument  for  inq>eeting  the 
stttution  of  matter,  the  spectroscope.  A  fsv  jsm 
ago  Ifr.  Lockyer  supposed  that  the  eoiacidsDM  q( 
rays  emitted  by  different  diemical  d«Msli» 
psracularly  when  those  ravs  were  devskpcdia  Cb 
spari^  of  a  powerful  ioduction  ooil  and  in  fti 
high  temperatures  of  the  sun  and  stso,  an 
evidence  of  a  common  dement  in  the  compoKa 
of  the  metals  whidi  produced  the  ooinddsnt  m 


can  therefore  understand  the  persistency  with  which 
he  retained  his  opinion.  But  tiie  posdbilityof 
further  analysis  of  light  of  definite  refrangibility 
(except  by  polarisation)  is  almost  irreconcilable 
with  the  wave  theory,  which  on  tiie  strongest 
grounds  had  been  already  accepted  by  most  of 
Brewster*s  contemporaries ;  and  in  consequence  his 
results,  though  urgentiv  pressed,  failed  to  convince 
the  sdentific  world.  Further  experiment  has  fully 
justified  this  scepticism,  and  in  the  hands  of  Airy, 
Helmholtz,  and  others  has  diown  that  the  pheno- 
menaby  which  Brewster  was  mided  can  be  explained 
by  the  unrecognised  intrusion  of  diff  aaed  light.  The 
anomalies  disappear  when  suffident  precaution  is 
taken  that  the  refraugihility  of  the  light  observed 
shall  really  be  definite. 

THE  ADDRESS  DT  CHEHISTBT* 

The  address  in  Section  B  was  delivered  by  the 
preddent.  Prof.  Q.  D.  Liveing,  F.B.S.,  who  said 
that  if  ne  were  asked  in  what  direction  chemical 
science  had  of  late  been  making  the  most  important 
advances,  he  should  reply  that  it  was  in  the  attempt 
to  place  tne  dvnamios  of  chemistry  on  a  satisf aoto^ 
basis,  to  render  an  account  of  the  various  pheno- 
mena of  chemical  action  on  the  same  mechanical 
grindples  as  are  acknowledged  to  be  true  in  other 
ranches  of  phydcs.  He  could  not  say  that 
chemistry  could  yet  be  reckoned  among  what  are 
called  the  exact  sciences,  that  the  result  of  bring- 
ing together  given  matters  under  given  droum- 
Ht duces  could  yet  be  deduced  in  more  than  a  few 
spedal  cases  by  mere  mathematical  processes  from 
meohanical  prindples.  but  that  some  notewortiiy 
advances  have  in  recent  years  been  made,  which 
seem  to  bring  such  a  solauon  of  chemical  problems 
more  nearly  within  uur  reach.  lu  the  first  pla^ 
notwithstanding  the  downess  with  which  new  ideas 
replace  old  familiar  images,  the  molecular  theories 
developed  by  Claudius,  Clerk-Maxwell,  andBolu> 
mann,  and  by  Sir  W.  Thompeon,  have  been  long 
enough  before  the  world  to  have  greatly  loosened 
the  hold  upon  our  minds  of  many  old  notions. 
The  vortex  tneorj,  whether  we  think  it  probable 
or  notp  at  least  gives  us  a  standing  ground  for  the 
assertion  that  the  supposed  impenetrability  of 
matter,  and  the  curious  compound  of  nudeus  and 
atmosphere  which  had  been  invented  to  acooun: 
for  dastidty,  are  not  necessary  assumptions.  The 
kinetic  theory  of  gases  has  analjsea  for  us  the 
different  motions  m  the  molecules  in  a  mass  of 
matter,  and  has  facilitated  the  conception  of 
the  part  which  heat  plays  in  chemical  action. 

Proceeding  with  his  remarks.  Prof.  Liveing  re- 
ferred to  two  hvpothesee  which  have  created  a 
little  interest  lately.  The  notion  that  there  is  but 
one  elementary  kind  of  matter  is  at  least  as  old  as 
Tbales,  and  underlies  Front's  hypothesis  that  the 
atomic  weights  of  our  elements  are  all  multiples  of 
that  of  hydrogen.  This  famous  hypothesis  has  gone 
1^  and  down  in  the  scale  of  credibitity  many 
times  during  the  preeent  century.  Qaite  recentiy, 
said  thespeaker,  a  freeh  revidon  of  the  combining 


Later  results  cannot  fail  to  shake  our  befid  is  i 
existence  of  any  common  oonstitnent  d  tki 
chemical  elements ;  but  it  doee  not  tomb  tki 
evidence  which  the  spectroscope  affords  u  fkti 
many  of  our  dements,  in  the  state  in  whiek  ei 
know  them,  must  have  a  very  oomplex  mdeok 
structure.  Professor  Liveing  said  he  could  nddii- 
miss  the  subi'ect  of  chemical  dynamics  witbcd 
alluding  to  the  ingenious  theory  by  whiek  tb 
President  of  the  Association  has  proposed  to 
account  for  the  conservation  of  solar  enem.  Oon- 
menting  on  this,  he  remarked  that  if  it  be  neethit 
the  compounds  are  decomposed  by  abeoxbing  fti 
Bun*s  rays,  we  ought  to  find  in  our  atmonkersfti 
products  oi  decomposition ;  we  ought  to  find  it  is 
free  hydrogen,  carbonio  oxide,  and  acetjkntci 
some  other  hydrocarbons.  The  hydrogen,  froBili 
small  spedfio  gravity*  would  not  be  oonesntntsd  it 
the  lower  regions  of  our  atmosphere  in  fte  nm 
proportions  as  the  denser  gases,  but  oaitosii 
oxide  and  hydrocarbons  could  not  fail  to  bs  ds* 
tooted  in  the  air  if  they  formed  any  sensible  po* 
portion  of  the  gases  in  the  planetary  space.  Dm 
and  he  had  recentiy  shown  that  if  nitrogen  dns^ 
in  combination,  as,  for  instanoe,  ammcnis,  ki 
brought  inte  a  hydrocarbon  fisme,  cyanogen  ispn- 
duced  in  suffident  amount  to  give  in  a  phototiut 
(though  not  so  as  to  be  cureotly  vidbleT  tti 
characteristic  spectrum  of  ^^anogen  as  it  appna 
in  the  eomet.  It  is  therefore,  he  said,  no  Iod|s 
necessary  to  make  any  other  suppodticnito  aoeosst 
for  the  cyanogen  bands  in  the  spectra  of  oososk, 
than  that  ammonia,  or  some  suck  ecropocnd  d 
nitrogen,  is  present  as  well  as  hydrocarbons  is  i 
state  of  ignition. 


TEE  ADDRESS  liT  QSOLOGT. 

The  addrees  in  Section  0  was  delivered  by  fti 
preddent  Mr.  B.  Etheridge.  F.B  S.,  who  rerwxd 
to  the  geological  features  of  the  district,  and  nw 
an  epitonused  historv  of  the  work  that  had  mb 
done  in  the  Hampshire  basin,  the  channd,  tnd  tki 
oppodte  coast    in  Selwa,  said  the  Preddttt»  I 
draw  attention  to  a  locality  of  extreme  intaid 
both  to  the  geologist  and  archce  ^logiet,  where  wm 
and  effect  are  manifested  in  both  investigatiasi. 
the  historical  portion  being  based  upon  pkTMil 
cauiesand  changes  that  have  long  been  and  itill 
are  going  on,   to  modify  the  form,  extent,  lad 
structure  of  the  Sussex  coast,  from  the  montk  ol 
Chichester  Harbour  to  Littiehampton  and  Bogiut 
The  peninsula  of  Selsca  is  odebrated  inB^gliik 
history  as  one  of  the  places  where  Christianity  «m 
first  taught  in  this  countij.    It  was  one  of  tfai 
most  ancient  Saxon  establishments.    This  pais* 
sula  was  granted  bv  Etjilwaloh,  King  of  the  Sesft 
Saxons*  to  Wilfred,  the  exiled  Bishop  of  Toit; 
about  the  year  680     At  that  time  it  is  itatsdto 
have  contamed  6,220  acree  of  hmd,  with  85  fsmite 
and  260  slaves.    The  parish  now  ecntains  os^f 
2,8S0  acrss,   2,340  havmg  been  slowly  deaadd 
away  by  the  action  and  encroachment  of  ths  m. 
This  encroachment  and  deetmction  during  the  psit 
800  years  has  l>een  very  extendve.    Ths  end 
called  Psgham  Hirbour,  on  the  south-east  liis^ 
the  Bill  or  peninsula,  was  due  to  an  iir>!ptiaa  be- 
fore the  veer  1346,  when  2,700  acres  of  lead  wm 
destroyed.    Iliedteof  the  andent  catbedzdssd 
episoopal  palace  of  Selsea,  believed  to  havs  bus 
situated  to  the  south-east  of  the  preeent  choiebd 
Pagham,  is  no  longer  to  be  determined,  bet  ttei 
is  no  reason  to  doubt  but  that  it  stood  nss^'7S 
mile  out  in  what  is  now  sea.    We  are  Ud  to  ksfis^ 
that  when  Selsea  became  known  to  tiie  Eb^Ib 
nation  is  was  an  island,  and  that  in  Bede*sti« 
the  process  of  silting  up  the  estnaty  ssad  ksw 
commenced,  and  the  completion  of  this  prwo 
would  seem  to  have  been  before  the  Can^eeifc  P* 
action  of  the  tides  on  this  coast  caniss  tksiod 
and  shingle  from   west  to  east,   thsrdde  ai 
gradual  wasting  which  has  taken  place  oa  Di 
shore  of  Bracklesham  Bay  has  oerved  tofVp^T* 
large   portion  of    the  material  of  wbiib  tt«> 
msisihea  are  formed.    The  ground  on  vkisb^ 
sea,Bognor,  Littiehampton,  Wotthiiifl,eadstk« 
places  on  the  Sussex  coast  westward  olBri|kM>g} 
built,  is  of  very  recent  formation,  being  uiBi|Mid 
of  ^vds,  sands,  and  loam  beloagteg  to  tkspo"* 
pleiooene  or  pleistocene  aetiek 
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THE    ADDRESS    IN    HECHAinCAL 
SCIENCE. 

The  addreu  in  Section  G  was  daliTered  by  Mr. 
John  Fowler,  C.E.,  who  said  that  in  the  f atore 
the  present  age  will  be  remembered  chiefly  for  the 
▼ast  itrides  which  haTO  been  made  in  the  advanoe- 
ment  of  mechanical  edence.  The  dyil  engineer  is 
eieentially  a  prodoot  and  a  type  of  the  latest  de- 
Telopment  of  the  present  oentnry.  The  work 
iriiioh  aboTe  all  ethers  wonld  hare  astonished  and 
perplexed  onr  ancestors  is  the  little  one  known 
to  all  the  dTilised  world  as  "  Bradshaw.'*  The 
President  then  made  some  remarks  on  the 
speed  and  regularity  of  the  train  service,  and 
contrasted  it  with  the  achierements  at  the  opening 
of  the  Ltverpool  and  Manchester  Bail wey  half  a 
oentury  a^.  An  essential  condition  of  the  attain- 
ment of  mgh  speed  on  the  railway  is  that  the  stop- 
ping places  be  few  and  far  between.  On  the 
HetropolitanBiilway  no  sooner  has  a  train  acquired 
a  reasonable  speed  than  the  brakes  have  to  be 
eharoly  applied  to  pnll  it  np  again..  Sixty  per  cent, 
of  the  whole  power  exerted  by  the  engine  is 
«U)Sorbed  by  the  brakes.  In  other  words,  with  a 
oonsnmption  of  30lb.  of  coal  ner  train  mile,  no  less 
than  18lb.  are  expended  in  grinding  away  the  brake 
blocks,  and  only  the  remaining  12Tb.  in  doing  the 
nsefnlwork  of  OTsrooming  friotional  and  atmo- 
spheric resistances.  ComparatiTely  high  speed  and 
eoonomy  of  working  might  be  attained  on  a  railway 
with  stations  at  half-mile  intervals  if  it  were 
possible  to  arrange  the  gradients  so  that  each 
station  should  be  on  the  summit  of  a  hill.  An  ideal 
railway  would  have  gradients  of  about  one  in  20 
falling  each  way  from  the  stations,  with  a  piece  of 
horisontal  connecting  them.  With  such  gradients 
ffravity  alone  would  give  an  accelerating  velocity  to 
the  departing  train  at  the  rate  of  one  mile  per  hour 
for  eyery  second  ;  that  is  to  say,  in  half  a  minute 
the  train  would  have  acquired  a  velocity  of  30  miles 
an  hour,  while  the  speed  of  the  approaching  train 
would  be  correspondingly  retarded,  without  the 
grinding  away  of  brake  blocks.  Could  such  an 
undalatuig  railway  be  carried  out,  the  consumption 
of  fuel  would  probably  not  exceed  one- half  of  th^t 
on  a  dead  lev*l  railway,  while  the  mean  speed 
would  be  one-haJf  greater.  Although  the  required 
conditions  are  seldom  attainable  m  practice,  the 
broad  principles  should  be  kept  in  Tiew  by  every 
engineer  when  laying  out  a  railway  with  numerous 
stopping-places.  The  construction  of  tunnels  was 
not  one  of  the  novelties  presenting  itself  to  railway 
engineers,  for  many  miles  of  tunnel  had  been  driven 
by  canal  enffineers  before  a  single  mile  of  pas»enger 
railway  haa  been  built  in  this  or  any  other  conn  try. 
To  foreign  engineers  belongs  the  honour  of  having 
boldly  conceived  and  ably  accomplished  tunnel 


works  of  a  magnitude  which  would  have  appalled 
a  canal  engineer.  Tunnels  under  broad  navigable 
rivers  and  estuaries  have  been  a  subject  of  di«cus- 
sion  by  engineers  for  at  least  a  century,  but  the 
onlv  one  at  present  completed  is  the  unfortunate 
ana  costiv  Thames  tunnel.  Two  important  works 
of  the  class  are,  however,  now  well  in  hand- 
namely,  the  Severn  tunnel  at  Portskewet,  and  the 
Mersey  tunnel  at  Liverpool.  One  lesson  enforced 
by  the  Thames  Toimel  was  the  necessity  of  leaving 
a  reasonable  thickness  of  ground  between  the  water 
and  the  tunnel.  In  the  Severn  tunnel  the  minimum 
thickness  is  40  ft.,  and  in  the  Mersey  tunnel  22ft. 
The  width  of  the  river  at  the  point  of  crossing  of 
the  former  tunnel  is  2^  miles,  snd  the  maximum 
depth  of  the  rails  below  high  water  163ft.  In  the 
case  of  the  Mersey  tunnel  the  width  is  nearly  three- 
quarters  of  a  mile,  and  the  depth  144  fc.  The 
Tnames  •  tunnel,  as  almost  every  one  knows,  was 
carried  on  by  means  of  a  special  contrivance  tcnned 
by  Brunei  a  '*  shield."  No  special  appliances  have 
been  adopted  in  the  case  either  of  the  Severn  or 
the  Mersey  tunnel.  Both  are  driven  in  the  ordinary 
way,  but  of  course  enormous  pumping-power  is 
required  and  has  been  provided.  Where  no  special 
appliances  are  used  in  the  construction  of  a  sub^ 
aqueous  tunnel,  it  will  be  dear  that  an  unknown 
risk  is  encountered.  All  may  go  well,  and  the 
engineer  will  then  justly  rec^ve  congratulations 
from  every  one  for  his  boldneu  and  success  But, 
[>n  the  other  hand,  something  may  go  wrong, 
9ven  at  the  last  moment*  and  the  engineer 
then  would  be  abused  by  the  unthinking 
public  for  his  temerity  and  consequent  failure, 
[n  many  cases  of  tunnels  under  estuaries,  special 
ippliances  could  be  used  which  would  obviate  all 
nsk  and  make  the  successful  completion  of  the  work 
I  mathematical  certainty.  A  tunnel  over  a  mile  in 
ength  now  in  progress  under  the  Hudson  river  at 
S'ew  York  is  being  driven  through  a  silty  stratum 
>y  the  aid  of  compressed  air,  and  with  a  certain 
unount  of  success,  as  only  some  twenUr  men  have 
Men  drowned  up  to  the  present  time.  Ine  principle 
ipon  which  the  compressed  air  iM  used,  however, 
i  false  one,  since  it  is  merely  forced  into  the  tunnel 
vith  a  view  to  uphold  the  ground  by  its  pressure, 
like  so  much  timbering,  and  not  to  keep  out  the 
water  on  the  principle  of  a  diving-bell.  It  is  dear, 
therefore,  that  the  completion  of  the  Hudson  river 
tunnel,  if  the  present  system  be  persevered  in,  is 
purely  a  matter  of  ooojeoture»  and  all  we  can  do  is 


to  hope  for  the  best.  The  same  remark  applies,  of 
course,  to  the  Severn  tunnel  and  the  Mersey  tunnel, 
although  in  those  cases  the  character  of  tne  ground 
is  such  that  the  contingendes  are  small  in  compari- 
son with  those  encountered  in  the  construction  of 
the  Thames  tunnd  and  the  Hudson  river  tunnel. 
Neverthdess,  unless  spediJ  appliances  of  the  nature 
of  the  pneumatic  process  be  used,  a  subaqueous 
tunnel,  whether  it  be  the  Channd  tunnel  itself  or 
one  but  a  few  yards  in  length,  must  necessarily 
present  an  unknown  risk.  The  prototype  of  all 
these  tunnels  is  the  one  oommenced  at  Botherhithe 
in  1809,  which  was  successfully  driven  a  distance  of 
900ft.  under  the  Thames,  and  fafled  when  within 
little  more  than  100ft.  of  the  oppodte  shore.  A 
tunnel  about  U  miles  in  length  was  commenced 
about  ten  years  ago  under  the  Detroit  river  in 
America,  but  was  abandoned  in  a  similar  manner. 
So  far  good  fortune  has  attended  both  the  Severn 
and  the  Mersey  tunnels,  and  there  is,  I  am  glad  to 
say,  every  chance  of  its  continuiag.  Oolyafew 
months  ago  I  became  aware  of  the  fact  that  a 
scheme,  identical  in  all  its  main  features  with  my 
Humbcor  tunnel  project,  had  been  suggested  for 
adoption  in  the  case  of  the  Thames  tunnd,  in  lieu 
of  tne  plan  proposed  by  Bruad.  Fifty-nine  years 
ago  a  working  smith  named  Johnson  proposed  to 
construct  the  Thames  tunnd  vrithout  coffer-danas 
by  making  it  in  parts,  28f  C  in  length,  each  part 
having  the  ends  temporarily  stopped  up  and  being 
constructed  on  the  same  prindpfe  as  the  diving- 
bell.  If  anotber  tunnd  be  oonstructed  under  the 
Thames,  which  is  far  from  improbable,  as  the  re- 
quirements of  bdow-brid^e  traffic  necesdtatessome 
such  means  of  conmiunication,  it  will  be  built  in 
accordance  with  the  plan  suggested  fifty-nine  years 
ago  by  the  working  smith,  and  not  on  that  of 
Brunei's  Thames  tunnd,  or  of  any  other  tunnd  yet 
carried  out.  A  ferry  still  is  the  only  means  of  com- 
munication  across  the  Forth  at  Qieensferry. 
Parliament  by  the  passing  of  the  Forth  Bridge  Act 
during  the  present  sesdon,  has  given  a  practical 
recognition  of  the  truth  that  the  improvement  of 
the  Forth  passage  is  a  *<  national  obfect."  After 
a  careful  consideration  of  the  difficult  problem,  in 
dbneert  with  my  able  colleagues,  Mr.  T.  E.  Harri- 
soi^  the  chief  engineer  of  the  North  Eastern  Bdl- 
way,  and  Mr.  W.  H.  Barlow,  chief  engineer  of  the 
Midland  Biilway,  we  unanimoudy  advised  the 
directors  of  the  Forth  Bridge  Company  to  abandon 
the  project  of  a  suspennon  bridge,  and  to  construct 
a  steel  girder  bridge  of  the  uprecedented  span  of 
l,700rt.  The  total  length  of  the  structure  is  U 
miles,  and  it  includes  two  spans,  as  aforesaid,  of 
1,700ft.,  and  two  of  675ft.,  over  the  navigable 
channels  on  each  dde  of  luchgarvie.  The  execution 
of  the  work  has  been  intrusted  to  me.  and  my  in- 
tention is  that  the  Forth  Bridge  shall  be  not  only 
the  biggest,  but  the  strongest  and  stifftst  bridge 
yet  constructed.  Although  great  navigable  rivers 
offer  the  most  serious  impediments  to  lines  of  com- 
munication lying  at  right  angles  to  the  direction  of 
the  stream,  and  necessitate  such  formidable  under- 
takings as  the  Forth  Bridge,  with  a  clear  headwav 
of  160ft.  above  high  water,  and  the  Severn  tunnel, 
at  a  depth  of  163f c.  below  the  same  datum,  still  it 
must  be  remembered  that  such  rivers  were  the 
earliest,  and  are  yet  the  cheapest  highways  for  in- 
land communication. 


ABSTEACTS     OF     EEPOBTS, 
PAPEES.  &c. 

Beport  on  the  IXltra-Vlolet  Spark  Speotra. 

The  report  of  the  committee  on  the  photographing 
of  the  ultra-violet  spark  spectra  emitted  by  metallic 
dements  and  their  combinations  was  presented  by 
Professor  Huntington.  It  stated  that  the  chitf 
objects  to  be  gaiuM  from  a  knowledge  of  the  char- 
acter of  the  spark  spectra  of  metallic  elements  were 
the  means  of  readily  identifying  the  metals  by 
photographs  of  their  hue  spectra;  a  knowledge  of  the 
altexanons  prodndble  in  the  spectra  of  metsilic  salts 
by  the  presence  of  various  non-metallic  dements ; 
a  knowledge  of  the  alterations  in  spectra  caused  by 
the  dilution  of  metallic  solutions;  the  posdble 
means  of  performing  rapid  quantitative  determina- 
tions  of  metallic  suMtances  by  the  aid  of  photo- 
graphy and  obtaining  permanent  records  of  the 
rdsults.  In  a  paper  on  the  reversal  of  metallic  lines 
as  seen  in  over-exposed  photographs  of  spectra 
presented  to  the  Boyal  Society,  Professor  Stokss 
said  an  under-exposed  plate  was  likewise  difficult 
to  devdop,  and  was  liable  to  cause  the  strong  linss 
to  appear  reversed.  Any  strong  lines  might  be 
reversed  by  over-exposure  without  materiaUy 
altering  the  appearance  of  the  rest  of  the  spectrum. 
The  reversal  took  place  in  the  centre  of  the  line, 
and  was  where  the  radiation  was  most  active  and 
subject  to  reversal  by  over-exposure.  Professor 
Hartley  had  stated  that  some  14  years'  practice  in 
photography  had  convinced  him  that  wnen  a  plate 
was  properly  exposed  the  development  of  the  image 
was  the  simplest  of  all  operations.  In  order  to 
simplify  spectrosoupic  work  ne  had  carefully  ascer- 
tained the  ttk.e  of  exposure  required  to  produce  the 
spectra  under  various  conditions,  such  as  intensity 
of  spark  and  conductivity  of  the  deotrodst.     ELe 


preferred  a  general  period  of  hdf  a  minute.  It  was 
a  remarkable  fact  that  at  the  present  time  they 
knew  little  or  nothing  of  the  sensitiveness  of  the 
spectrum  under  certain  various  conditions,  not- 
withstanding that  such  knowledge  was  absolutely 
necessary  for  the  purpose  of  ^vin^  stability  to 
numerous  theories  and  arguments  which  were  based 
on  spectrum  observations.  The  President  said  he 
thought  the  committee  had  a  little  exaggerated  the 
difficulties  regarding  over-exposure.  ^ 

A    SnukU    Dynamo. 

Mr.  W.  H.  Preece  brought  under  the  notice  of 
Section  A  a  new  form  of  hand  dynamo  machine 
worked  by  two  men.  Mr.  Preece  showed  a  small 
are  light  and  produced  a  good  light  with  three 
Edison  lamps.  The  E  M  F.  of  the  machine  at  full 
speed  was  70  volts.  The  resistance  of  the  field 
magnet  was  4  ohms,  snd  the  resistance  of  the 
armature  was  4  ohms.  One  capital  Swsn  light 
would  be  produced  if  only  one  man  worked  the 
macbiue.  The  price  of  the  dynamo  itself  without 
the  mecbanical  construction  was  only  £16.  He 
Htrongly  recommended  the  machine  for  its  usefulness 
itx  homework  or  in  IKa  demonstrations  of  the 
lecture-hall.  Mr.  L%dd  explained  that  a  hand 
machine  of  his  own  would  produce  two  Swan  lights 
with  the  labour  of  one  man.  Mr.  Swan  feared  that 
the  imposition  of  a  hea^  royalty  had  restricted  the 
use  of  Mr.  L%dd*s  machine,  and  as  he  understood 
Mr.  Preece,  the  machine  now  described  would  be 
useful  and  cheap.  Mr.  Ladd  having  pointed  out 
that  the  price  quoted  by  Mr.  Preece  did  not  indude 
the  mechanical  gearing,  Mr.  Preece  said  the  cost  of 
this  new  dynamo  was  350  francs,  and  an  additional 
£5  would  complete  the  fitting  up  of  the  in- 
strument.   It  is  designed  by  M.  De  Meritens. 

Secondary  Batteries. 

Dr.  Gladstone  made  a  communication  to  the 
same  section  on  the  secondary  batteries  known  as 
the  Plants  or  Faure  accumulators,  which  have  been 
proposed  and  used  as  a  valuable  adjunct  to  the 
means  of  electric  lighting.  The  amount  of  force 
that  can  be  obtained  from  one  of  these  cells  depends 
upon  the  quantity  of  peroxide  of  lead  which  can  be 
reduced,  and  it  was  shown  by  a  condderation  of 
the  chemical  reaction  which  takes  place  that  this 
peroxide  is  somewhat  rapidly  destroyed  by  local 
action,  both  during  rest  and  discharge.  The  great 
object  to  be  overcome  is  to  minimise  this  destructive 
action.  Everyone,  he  said,  wished  these  seoondaiy 
batteries  to  be  successful.  When  they  were  per- 
fected they  would  be  extremely  valuable.  One 
important  way  of  getting  at  the  best  seconda^ 
battery  was  to  contmue  the  examination  of  chemi- 
cal reaction^  vrith  a  view  to  getting  a  secondary 
battery  which  should  not  be  subject  to  loss,  but 
should  be  free  from  local  action  and  capable  of  re- 
taininff  the  dectridty  put  into  it  for  any  length  of 
time  &t  might  be  convenient.— An  animated  con* 
versation  arose,  4n  which  the  main  point  discussed 
was  whether  the  sulphate  of  lead  formed  in  these 
batteries  is  reduced  or  not  by  subsequent  charging. 
—The  President  (Lord  Bayleigh)  agreed  that  a 
minute  and  thorough  investigation  of  the  chemical 
reaction  should  be  the  key  to  the  difficulties  that 
remain  to  be  overcome  in  the  secondary  battery. — 
Sir  W.  Thomson  also  sdd  that  a  great  deal  of  in- 
vestigation into  chemical  theory,  as  compared  with 
practical  results,  was  urgently  wanted.— ^rof.  S.  P. 
Thompson  pointed  out  tliat  ^aure,in  his  earlier  ex- 
periments, met  some  of  the  difficulties  by  a  process 
of  altematdy  charging  in  different  directions,  and 
also  by  giving  his  battery  periods  of  rest  during  the 
time  of  chargmg.  When  he  charged  his  batteries 
in  this  way  he  obtained  from  them  a  greater 
dectromotive  force.  During  the  period  of  rest 
local  action  had  been  going  ou,  but  the  sulphate  of 
lead  deposited  was  by  the  subsequent  charging  it- 
self peroxidised,  and  thus  a  stronger  perox  dation 
was  obtained.  Hu  believed  the  best  form  of 
secondary  battery  was  the  old  Plan*6  accumulator 
of  1860,  pure  and  simple. 

Baport  on  Underground  Waters. 

Mr.  0.  E.  de  Banco  read  the  report  of  a  committee 
appointed  to  investigate  tbe  drculation  of  under- 

E round  waters  in  the  permeable  formations  of 
ngland,  and  the  quality  and  quantity  of  the 
water  supplied  to  various  towns  and  districts  from 
those  formations,  to  which  was  added  an  appendix, 
written  by  Mr.  Edward  Wethered,  on  the  dendty 
and  porodty  of  rocks  in  relation  to  the  water- 
supply,  in  which  the  author  set  out  by  averring 
that  a  knowledge  of  the  porosity  of  rocks  was 
important  as  regarded  the  water-supply,  the 
smtability  of  stone  for  building  purposes,  and  in 
accounting  for  some  of  the  lithologfcd  chauffes 
often  observed  in  the  earth's  strata.  Though  the 
matter  had  not  escaped  investigation,  the  vast 
volume  of  water  stored  in  the  rocks  had  not  been 
fully  realised.  The  density  of  the  old  red  sand- 
stone was  2*61,  the  volume  of  water  absorbed  by 
a  cubic  foot  being  6*707  gallon,  and  by  a  square 
mile,  3ft.  thick,  d9.000.000  gallons.  The  con- 
glomerate beds  of  tne  same  formation  were  still 
more  absorbent,  bdnff  capable  of  taking  in  0*805 
per  oubio  foot,  or  67»O00,000  gallons  to  the  tquara 
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5?*^  •^'fk.  Thm  mUlitaiia  grit  which  lay  ftt 
IM  MM  Of  Um  ooal  meaanrea  Taried  mooh  ia 
Mil  lOMUttM.  that  found  in  the  For«it  of 
^"??ll*^*  »o^PMo««.*t»orbing  66,000,000 
Mtoihaai|iiai«  mUa 3ft.  thick.  Someofthe 
il^aMMMjKrita  alao  stored  large  Yolnmei  of 
Iww  ty  FiHanant  rock,  about  900ft.  thick  in 
iMrt^aoaUWd,  and  extensively  deyeloped  in 
MHiMitei  as  also  around  Swansea,  was 
S^«L "^f^W  12,000,000  gallons  in  a  square 
la  mu  iBMK,  and  specimens  of  magnesian  Iime- 
■•  ^fcsm  fioa  the  neighbourhood  of  Bristol 
%  foroMly  of  86,000,000  sallons,  but  the 
I  IwnvB  limestone  was  quite  Uie  reverse,  and 
M^ahsQKhed  three  and  a  half  millions.  Oolites 
haU^aal  stores  of  water,  and  the  rook  was  much 
MiA  Idc  biilding. 


SCIENTIFIC  N£WS. 


AYTEBL  an  animated  dlaeusaioD,  the  general 
.  fto^mittee  of  the  British  Association 
^MidBd  to  bold  the  next  meeting  at  Southport, 
W  M  ^fotai  to  57  given  for  Canada.  For  1884, 
KmIimI,  Bitmingham,  Aberdeen,  and  Netting^ 
hMm  wore  proposed,  and  the  first  place  was 
oftMSB  by  a  ooiuiderable  m&jority. 

ftoi.  Q^ley  was  elected  president  for  next 
wHs^  nad  for  viee-presideats  the  Earls  of 
IMbft  Okawfcrd,  and  Lathom,  and  Profs. 
Owipssii,  Bonooy  and  H.  J.  8.  Smith.  Prof. 
Z.  6.  BoBBcy  was  re^eUoted  secretary. 

» has  been  the  usnal  number  of  amusing 
I  nad  at  the  recent  meeting— one  which 
««t  froa  Str  W.  Thomson  a  reitera- 
bss  bcBef  in  the  poasibiHty  of  germs 
the  earth  in  Meteors.  The  paper  was 
Iw-  TmC  Sehwedo^  on  a  theory  of  hailstones. 
Us  wzi;crgare  an  aeoonnt  of  some  remarkable 
hmklUmmf  one  2  Gin.  in  diameter  being  com* 
fiatsiy  edtpaed  by  another  "  as  large  as  an 
'^  which  was  three  days  melting.  Prof, 
holds  ihat  haiUtones  come  from 
regions — are  in  short  a  species 
«f  nMCoer  of  ccsoiiti  origin.  Prof.  6.  P. 
TfcsMpsdn  read  a  pttper  in  support  of  Prof. 
0Av«doff  s  theory,  which  he  thinks  is  the 
eftly  oae  sofftciebtiy  accounting  for  the  phe- 
m—sns  and  Taricty  of  form  of  hailstones ;  but 
ffr  W#  TbfiOMon  thi>ught  the  paper  might  have 
baas  poi  f«;nranl  ms  a  joke.  A  particle  of 
MthmmAT*  haiX  falling  through  the  atmo- 
g0ktim  with  flMteoric  velocity  would  perform 
H/lfHA  tills  a*  much  work  as  would  raife  water 
mm  <iy/es  CenUif  rade,  and  if  that  would  not 
mA  t^iiifrnas  Uk  Cid  not  know  what  would. 

In  *  paper  on  eiectrto  railways,  Dr.  Fleeming 
^M   tftai  EaiA'As  electric    locomotive  saved 
#••  potmd  of  coal  per  horse-power  per 
Sfi«r  the  c/rdinary  locomotive — a  statement 
WMpTMbpMy  corrected  by  pointing  out 
,  Ws  lad  «*«eum«d  the  consumption  of  the 

M  WsrMM/Xirr  tt>  \t€  61b.  per  horse-power  per 

feMT— at/>ai  4<>U/!«  the  quantity  actually  con- 


Sin,  raf raotor  by  Grubb,  and  n  heUometer  by 
Bepsold. 

Yice-Admiral  Stephen  0.  Rowan  has  been 
appointed  superintendent  of  the  Naval  Observa- 
taey  at  Washington,    ^^a 

The  Italian  Minister  of  Pubiio  Instruction 
has  agreed  to  the  proposed  international  expedi-' 
tion  to  the  Marquesas  Islands  in  1883,  to  observe 
the  solar  eclipse  in  May.  Prof.  Tacchini  has 
been  directed  to  make  all  necessary  prepara- 
tions. 

Mr.  W.  H.  Neale,  M.B.,  the  n&edioal  officer 
of  the  JBira,  expresses  the  opinion  that  if  they 
live  on  the  meat  of  the  country— that  is,  walrus 
hnd  bear— Arctic  voyagers  wUl  run  little  risk  of 
scurvy,  even  without  vegetables.  Preserved 
mutton  and  beef  are  to  be  preferred,  but  the 
doctor  means  that  walrus  and  bear  flesh  will 
serve  to  keep  away  scurvr.  At  first  the  whole 
crew  were  attacked  by  diarrhcea,  but  recovered 
after  about  two  or  three  weeks  of  tiie  diet.  He 
has  brought  some  to  England  in  sealed  tins. 

The  courses  of  Gilchrist  Lectures  to  be  de- 
livered in  the  autumn  and  winter  will  be  by  Mr. 
Lant  Oarpenter,  Br.  W.  B.  Carpenter,  Rev. 
W«  H.  DaUinger,  Dr.  Martin  Duocan,  Mr. 
R.  A.  Proctor,  Prof.  Balfour  Stewart,  Prof. 
W.  0.  Wilb'amson,  and  Dr.  Andrew  Wilson, 
l^e  English  ocurses  will  be  delivered  in 
Leicester,  Lincoln,  Ohesterfleld,  York,  Don- 
caster,  Reading,  and  Banbury ;  the  Lanoaehire 
courses  in  Burnley,  Bolton,  Bacup,  Bary,  and 
Stockport ;  the  Scotch  courses  at  Forfar,  Brechin, 
Arbroath,  Dunfermline,  and  Kirkcaldy. 

A  practical  trial  of  one  of  Berthoi/s  collap- 
sible lifeboats  has  been  recently  made.  The  boat 
in  question  is  28ft.  long,  8ft.  6in.  wide,  and 
3ft.  6in.  deep,  spreading  about  460ft.  of  canvas 
in  four  sails.    It  can  accommodate  between  60 


f«  Hm  msmrm  of  the  discussion  on  a  paper  by 
Mr,  W,  %,  l>un«aii.  Professor  Ball  mentioned 
UM  )m  %4A  m*^  tbfmktjjUf  on  an  island  wnere 
IffM*  Mb4  Uuii  W9f*  «o«rce,  go  down  to  the  shore 
ft4  Mi  ^finAft,  Mr  iiancan's  paper  was  an 
H^Mm  fr  t/t  nu'iw  tfjat  the  scene  of  man*s  evo- 
M^4»  Mil^ht  ^0^  fh  '^#v«red  by  palioontologlcal 
fsasanti"  '^  »n4tyAtd  reasons  for  believing 
UmsI  tM  Month  '/f  Krjrope  and  Asia  was  the  pro- 
ImiMa  m-mm,  a#*4  fvntt¥  /^rMFnUy  a  UkaJy  field  for 

tW  dmthtt  mr**  ano/moced  of  Sir  Woodbine 
i'mi^t  1^'^  *^'*  •'^  olCk;untX>utke,  the  Russian 
>tfStl/«s<pt^*f'  Tlie  former  was  in  his  86th 
ys*f .  H«  w*s  mit^U  a  Fellow  of  the  Royal 
llffffMy  in  i^2i,  V*r  Ms  contributions  to  sci«noe, 
a«i4  t$i  *Mi»UU  fitiUfU  of  his  having  brought  to 

6 Is     i^muirf     iUtt     tfmii     remains    of    the 
sf»ili«flu(«»  ( l\y piMan,  and  other  monsters 

III  tllS  IH('*t«<«t  i'Aff'iMS. 

Oatiistii  It.  <>.  M(/rrlff,  K.E.,  and  Llentanant 

efwtiii  ft  K'l  vftHwd  on  Baturdayinthe  Liguria 
AusttitiU,  t')  Uk^^  up  tbeir  stations  for  the 
W«M»U  of  V»r»ii«. 
tS»M  IteliUn  mpedliions  have  also  left,  one 
f  M,  liuiiH«au  fur  Texas,  and  tho  other 
^M.  NlesMiii  furOhlU. 

II     A.   Newton   has  been   Appointed 

I  v4  the  ii»w  Observatory  at  Tals  Oollege, 

%y    The    observatory   possesses  an 


tMv 


for  several  weeks,  including  260  gallons  of 
water.  Tfae  boat,  under  the  command  of  Capt. 
Harvey,  R.A.,  with  Capt.  W.  Nicholson  and 
four  seamen,  was  dropped  from  the  R.M.  Co.'s 
ss.  EsstquihOf  about  400  miles  W.  of  Land's 
End,  and  reached  Sollly  on  the  sixth  day.  The 
boat  left  Scilly  the  next  day  in  a  violent  gale, 
and  arrived  o£P  the  Needles  early  in  the  morn- 
ing two  days  afterwards.  The  weather  through- 
out the  voyage  was  very  stormy,  and  the  sun 
was  seen  once  only.  At  times  the  speed  of  the 
boat  is  said  to  have  exceeded  10  knots  an  hour.- 

Two  series  of  experiments  of  an  imitative 
character  were  described  at  the  French  Academy 
meeting  on  the  14th  inst.  Mr.  Bergeron  gets 
an  imitotion  of  craters  in  the  moon  by  sending 
a  current  of  hot  air  through  a  brass  tube  in- 
serted obliquely  in  an  alloy  (Wood's  e  g.)^  that 
his  been  melted  and  is  gradually  cooling.  The 
bubbling  clears  away  in  a  circular  space  the 
pellide  that  is  beginning  to  form,  and  the 
heaped-up  matter  forms  a  sort  of  crater.  With 
further  cooling  the  mass  becomes  pasty,  and 
the  current  ceases  to  clear  the  surface,  merely 
forming  a  prominence  or  cone  in  the  middle, 
while  the  crater  becomes  hollo wer.  The  appear- 
ance is  like  that  of  a  lunar  crater,  for  which 
the  author  suggests  a  like  action.  Some  modi- 
fications are  described.  Thus,  temporary  in- 
terruption of  the  current  produced  two  con- 
oentrus  circular  enceinUi^  recalliog  those  of 
Oopemicus  and  other  lunar  craters.  The  other 
series  of  experiments  are  by  M.  Decharme,  in 
imitation  of  the  magnetic  figures  obtained  with 
electric  currents  or  magnets.  In  one  case,  he 
forces  a  current  of  water  through  a  tapered 
glass  tube  perpendicularly  agsinst  a  plate 
covered  with  minium  in  water.  This  gives  con- 
centric circles,  like  those  of  iron  filings  acted  on 
by  an  electrio  current.  Blowing  air  through  a 
sunilar  tube  moved  parallel  to  the  plate  gives 
another  yariety  of  Imes  of  force.  In  another 
case,  water  is  forced  through  one  tube  against 
the  plate  and  drawn  ofi  by  another,  and  so  on. 

We  learn  from  Vlngmieur^  that  M.  Saur 
has  devised  a  new  photo-electric  battery — (i.^., 
giving  a  current  when  exposed  to  light.)  It 
consists  of  a  square  glass  vessel,  with  a  solution 
of  16  parts  of  marine  salt  and  7  of  sulphate  of 
copper  in  100  of  water.  This  has  an  electrode 
of  sulphide  of  silTer.  An  inner  porous  vessel 
with  mercury  has  an  electrode  of  platinum. 
The  electroaes  are  oonnected  with 'a  galvano- 
meter, and  the  battery  is  placed  in  a  box  with 
light  excluded.  Olosure  of  the  circuit  dls- 
pUoes  the  needle,  the  sulphide  of  silver  being 


the  negative.'  When  the  niecdDa  is  at  rHt, 
exposure  of  the  battery  to  aolar  light  csm^ 
further  deflection.  Thr  passage  of  a  eW»: 
causes  a  variation.  The  efleot  of  thebottscrt* 
due  to  attack  of  the  mercury  bj  the  biehkn^r 
of  copper  formed  by  the  mixtore  of  maiiae  is]' 
and  sulphate  of  copper.  The  proioohloTide  ct 
copper  formed  reduces  the  silver  6ulphid«,h' 
this  reduction  requires  the  interwntico  vj 
solar  light,  which  produces  the  photoatetsi 
current. 

It  has  been  lately  annoBnced9.liyaathoiti7d 
a  U.S.  Government  bureau,  thnt  the  while  !»• 
forests  of  the  ITnited  States  wonld,  sttbepre*^''' 
rate  of  consumption,  furnish  lees  than  t«' . 
years*  supply  of  that  indispensable  timber.  Twt 
advance  in  cost  of  pine- timber  haa  already  be^*a:, 
and  the  question  of  employ in^  some  ott^ 
material  for  the  coarser  uses  <»  building  is  btia^ 
earnestly  discussed  among  arobitects  and  oca- 
tractors.  But  a  decided  progreea  will  have  to  U 
made,  it  is  thought,  in  the  art  of  geeeoning  tiJ 
working  the  timber  of  deciduous  trees,  be&n« 
can  be  used  sailsfaoterily  in  place  of  pine. 

At  the  Dresden  Polytechnikiim,  Herr  Zrt»*. 
MuUer  has  been  maldng  experiments  as  to  iLt 
relation  between  moisture  in  tbe  air  and  m^ 
ture  in' fibrous  materiahi.  The  weighioifui 
a  material  was  determined  from  a  aeries  a 
different  degrees  of  air  moisture,  and  then  tk 
weight  of  the  absoluteljr  dry  enbetance ;  bec> 
the  amount  of  moisture  in  the  fibre  oould  be  in- 
ferred. The  limits  of  temperatore  were  9*  a^.^ 
26*»  with  a  mean  of  of  19-67^0.  In  general,  i 
was  found  that  the  fibrous  subntanoes  do  &< ' 
take  or  give  up  water  eo  quickly  as  the  ^,  >. 
that  with  increaeiog  air  moisture  the  valuer  f«: 
water-content  of  the  eubstanoee  are  under  tht 
mean  values,  while  with  decreasing  air-moi»tQtt 
they  are  over  them.  The  amount  d  tlf>? 
divergencies  gives  a  measure  of  tbe  wlooity  fdxl 


and  70  persons,  and  stores  of  aU  i^cessary  kindsi  which  the  diSerent  materials  follow  ;  expr*«d 

in  percentage  of  the  absolute  dry  materul  tlsif 
is  0-12  for  silk,  0-20  for  flax,  0  26  for  cott.iu 
0-21  for  silver,  050  for  washed  wool,  aad  0  * 
for  imwashed.  The  general  course  of  the  cbftt^e 
of  water-content  with  increasing  air-Bicii>tu:!. 
from  zero  occurs  at  first  very  qni^ly  with  tbi:, 
then  proportionally  to  it,  then,  again,  mn.h 
more  quickly.  The  absolute  moisture-costcct 
of  the  air  at  high  temperature  increases  verr 
quickly,  while  the  hygroBcopio  power  of  I^* 
fibres  diminishes.  (Further  details  wiU  be  found 
in  Dingler'd  Journal), 

Diabetes  is  known  to  be  a  yery  stubborc 
disease.  M.  Otaude  Bernard  produced  t^« 
saccharine  form  of  it  m  animals  by  irritation  ^ 
a  part  of  the  medulla  oblongata — i.^.,  the  licir 
between  the  briiin  and  the  spinal  cord ;  ftc<^ 
M.  Fclizet  believes  such  irritation  to  be  tb^ 
cause  in  normal  cases ;  therefore,  instead  o^ 
treating  the  disease  by  severity  in  diet  (exclveios 
of  bread,  starchy  matters,  sugar,  &c.),  he  sim« 
at  suppressing  the  irritation  by  the  sedstite 
action  of  bromide  of  potassium  on  the  or^as 
named.  The  sugar  rapidly  decreases.  M.  F^Utt 
has  cured  15  cases  thus. 


Za  Zumiere  Eltctriqu€  has  a  fine  iUu&traticn  c>i 
the  Partz  sjstem  of  electric  lighting  byrtfl«o* 
tion,  for  streets,  squares,  &o.  The  light  pto- 
duoed  underground  is  thrown  up  throogi^  s 
cylinder  enamelled  interiorly,  and  about  lO/t 
high,  to  a  refiector  oa  four  slender  support*!  **  * 
hdght  of,  say,  160ft.,  whence  the  iftj«  *^ 
thrown  around:  The  advantages  olaiffled  v* 
the  possible  use  of  large  lights  (avoldiog  lo^ 
from  division),  less  lo^s  by  reflection  tUo 
through  globes,  equal  diffusion,  acoeisibHit/  o^ 
apparatus,  superiority  in  fogs,  d:o. 

Among  the  various  arrangements  in  oopseo 
tion  with  the  American  Association  meeting  ^ 
Montreal  on  the  23rd  ult.,  the  telegrspb  cod* 
paiiies  agreed  to  transmit,  free  of  charge  to  su 
parts  of  the  United  SUtes  and  Cansds,  mfs- 
hers'  telegrams  relating  to  family,  soeiiloric^* 
tific,  matters.  Three  express  oompsnsss  ns^' 
took  to  forward  and  deliver,  free  of  chsig«»  ^ 
parcels  of  books,  drawings,  instmrnsn^  ^ 
i^dmens  of  natural  history  for  use  of  n»ea* 
hers  at  the  meeting,  and  return  then  sttt« 
lowest  rates.  The  railway  companies  seen  v^ 
to  have  acted  with  praiseworthy  ^b^^'^'J? 
excursions  during  the  meeting  were  to  m»^ 
Ottawa  and  Quebec,  to  Lake  Mempbnv*^' 
and  to  Laohine. 

Operations  are  in  progress  for  P^^^^'^'Jl^J 
draulio foroe  on  a  large  scale  ftom  ths  W^^ 


i 
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BeUegarde.  The  property  will  belong  to  the 
Banque  des  Travanx.  Fermiflaion  waa  grmted 
several  years  ago  to  famiah  a  motor  force  of 
10,000  boFM-power.  ▲  oanal  lias  been  formed, 
capable  of  gWing  60  cubic  metres  of  water  at 
low  water ;  it  is  fed  W  aboat  a  third  of  the 
water  of  the  Rhone,  which  it  brings  to  a  rook 
pierced  with  a  tnnnel  650  metres  long,  with 
slope  corresponding  to  a  Telocity  of  2  metres  per 
aeoond.  The  enormons  volame  of  water  comes 
into  a  basin,  where  are  to  be  placed  6  turbines  of 
^00  horse-power  ^«ch.  ▲  second  tunnel  will 
bring  the  Rhone  water  by  another  basin,  where, 
with  a  fall  of  18  metres,  five  or  six  otker  tur- 
biiies  will  be  pUoed.  The  totil  force  at  once 
indicated  will  then  be  praciio&ble.  Itii  on  the 
territory  of  Gex,  separated  from  Bellegarde  by 
tlw  river  of  ValMerine  and  according  to  a  treaty 
'with  Switzerland,  beyond  the  French  customs 
line,  that  the  various  industries  to  utilise  the 
force  are  expected  to  locate  themselves. 


LETTERS  TO  THE  EDITOE. 


[  We  io  not  hoJd  ourseiv^^  rwjxmsHAe  for  (he  opinUmM  oS 
aur  orrespomUnts.  The  Editor  respee^futlg  requests  that  all 
^ommumieathns  should  be  drawn  up  as  briejljf  as  possOU,} 

AU  communieatUms  shouid  be  addressed  to  the  Editob  o/the 
Bvousu  UscHAjric,  81,  Tavistock-^treet,  Oovent^ardent 

AU  Cheques  and  Jk>et-qfice  Orders  to  be  made  PajfoUe  tc 
J.  Pammobs  Sdwabds. 

•••  In  order  to/aeilitaU  r^erence.  Correspondents,  when 
apealdnff  of  any  Letter  previously  inserted,  xoiU  oblige  by 
mmttoning  the  number  qf  the  Letter,  as  %seU  as  the  page  on 
tekuh  tf  appears. 

**  I  would  baye  ereiyone  write  what  he  knowi,  and  m 
moeh  u  he  knows,  bub  no  more ;  and  that  not  in  this 
onlf,  but  in  aU  other  rabjeots :  Far  such  a  perMm  mav 
haye  aome  partionlar  knowledm  and  ezperienoe  of  the 
nature  of  suoh  a  peiwm  or  luoh  a  fountain,  that  aa  to 
other  thinga,  knows  no  move  than  what  ererybodv  does, 
and  yet.  to  keep  a  clutter  with  this  little  pittaaoe  of  hia, 
will  undertake  to  write  the  whole  bodj  of  physicka :  arioe 
from  whence  great  inoonTenienoea  derive  their  original." 
—Montaigne  s  Essays, 

»♦» 

DOTXBLB  STABS. 

[20134.]— I  HAVE  read  with  much  interest  Mr. 
Ferry's  Taluable  letters  relating  to  double  stars. 
WhatcTer  may  be  the  performance  of  reflecting 
telesoopes  generally,  there  can  be  no  doubt  that  he 
^as  a  most  excellent  instrument,  and  one  capable 
of  doioft,  in  his  hands,  the  yery  best  work  in  this 
field.  The  class  of  stars  obserrod,  and  the  excellenoe 
of  the  measures  furnish  satisfaotory  evidence  on 
this  point.  Mr.  Ferry,  howeyer,  will  agree  it  has 
rarely  happened  that  a  large  reflector  has  been  so 
severely  tested  in  any  tangible  way.  We  haye 
had  plenty  of  descriptions  of  how  planets,  nebulas, 
&o.,  have  looked,  whidi,  however  satisftMtory  to 
the  obtenrer,  could  be  no  evidenee  to  any  one  else. 
Fortunately,  with  the  micrometer  no  description  is 
needed,  and  the  correctness  of  the  obserration  can 
be  verified  at  any  time.  In  the  discovery  of  new 
pairs,  the  imagination  of  the  observer  iM  entirely 
eliminated,  provided  always  he  does  not  belong  io 
the  now  rather  limited  class  of  astronomers  who 
see  companion-stars  where  none  exist  I  trust  Mr. 
Ferry  will  continue  to  employ  his  telescope  in  the 
meaiurement  of  neglected  and  difficult  purs.  The 
necenity  for  such  work  is  likely  to  oon^ue  for  a 
longtime. 

I  have  measured  some  of  the  pairs  mentioned  by 
Mr.  Perry  and  others,  and  in  that  connection  the 
following  unpnblishea  measures  may  be  of  some 
interest  :— 

ijCoronffl  124-80    0-51"   1881-32    6  nights. 

/*  Bootis  126-3      t)-63       81-38    4    „ 

OS298  360-8      0-36        81-42    3    , 

XOphiuchi  37-7      1-45       80-46    4    ,, 

Z  Herculis  110-6      1-63       81-46    6    „ 

42Coma3  %  193  0      0  64       81-37    4    ,, 

,.u    ^  1931      0-68       79-37    2    „ 

2o  Can.  Yen.  166-9      0-41       81-43    8    .. 

S  Ursae  269-7      166       81-85    4    ,, 

£2062  114  6      2-23       81-49    2 

i:I555AB  346-6      0-68       82-24    8    .. 

AC  1461    2M7       82-21    2    \\ 

Ordinarily  I  have  not  spent  any  time  in  measur- 
ing the  old  binaries  of  this  class,  believing  a  large 
re&ector  could  be  more  profitably  employed,  but 
moit  of  the  bright  pairs  mentioned  above  were 
metBured  by  daylight,  and  therefore  did  not  inter- 
fere with  the  observation  of  more  difficult  and 
iuterostiaff  objects.  In  this  connection  I  may 
mention  that  the  last  of  the  new  pairs  given  on 
Wge  260  is  identical  with  3112,  for  which 
Bembowskl found,  P  =  292-4« :  D  =  1-76"  (187607) 
3m.  This  is  a  distant  companion  to  p.  XII.  243, 
the  distance  by  the  same  observer  being  163-39"  in 
the  direction  of  347*4*. 
August  8th.  8.  W.  Bomham. 


^2 
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BBQIVNBR'S     VBTHOD    OF 
0B8BBVINO. 

24036.J— In  the  introduction  to  the  Bev.  T.  W. 

ebb's  **Geteetial  Objects'*— an  invaluable  book 
for  the  student  of  astroBoray— the  author  says, 
"  How  is  he  to  use  his  telescope  in  a  really  im- 
proving way  ?  What  is  he  to  look  for  F  For  want 
of  an  answer  many  a  sood  instrument  is  employed  in 
a  defultoiT  and  niunstruotive  manner,  or  con- 
signed to  dust  and  inactivity." 

1  feel  I  am  attempting  a  very  bold  thing,  but 
may  I  beg  a  little  space  to  say  how  I  have  lately 
gone  to  work,  so  that,  possibly,  it  may  be  helpf u 
to  others.  I  premise  uf  saying  that  mv  instru- 
ment is  a  Wray  3in.  aoh.  with  powers  of  60, 130, 
and  240,  and  my  experience  has  taught  me  that  a 
telescope  by  one  of  the  best  makers  is  by  far  the 
cheapest  in  the  end. 

Now  for  the  method.  I  assume  the  beginner 
knows  the  constellations  fairly  weU.  This  is  mdis- 
pensable.  I  would  then  recommend  him  to  pro- 
cure.'* Celestial  Objests,"  published  at  9f.,  and  a 
i«»re  «< Star  Atlas,'^by  Proctor,  published  at  168. 
ext  let  him  get  a  book,  for  MS.  entries,  of 
eSJK)  paffss,  nse,  say,  lOin.  by  8in.,  pa«  it 
properly,  and  cuttmg  up  aGhdl's  shilling  atlas  into 
constellMions,  paste  these  separately,  or  at  most 
by  twos  or  threes,  into  the  book,  some  psges  apart. 
Let  an  alphabetioal  index  be  also  made,  and  much 
trouble  in  reference  will  oftentimes  be  spared. 

Then  I  would  suggest  to  the  beginner  a  careful 
study  of  <*  CelestiarObjects,"  such  doubles,  &c., 
being  selected  for  observation  as  his  telescope 
might  be  expected  to  show  welL 

£et  theee  selections  be  entered  on  the  pages 
next  the  pasted  constellations,  taking  care  to  leave 
plenty  of  room  between  the  entries  for  remarks 
and  memoranda— e.g.  :— 


hffge< 

Nex 


Objects. 


61  Androm. 
2  Camel 


Mag. 


7,11 
6i,7i 


Diet. 


60" 

ir 


Pos. 
Ang. 


366' 
299* 


Memo- 
randa. 


11  mag. : 

test3in. ; 

Near  limit 

of  3in. 


Remarks. 


Ob8.240: 
19/8/82. 
A  failure: 
240:  but 
def.  bad. 
16/8/82. 


I  may  say  that  cauttio  soda  liquefied,  and  used 
as  ordinary  ink,  is  the  only  thing  that  Ihavefound 
to  show  well  on  the  deep  blue  background  of  (Hll*s 
Atlas.  The  a,  0,  7,  &c.,  of  the  constellations  can 
thus  be  inserted,  and  smaller  stars  than  Gall  gives 
put  into  their  positions. 

With  a  working  list  such  as  this,  the  beginner 
has  in  a  small  compass  a  fund  of  useful  material, 
and  a  glance  at  his  list  shows  him  at  once  what  he 
can  bc^  to  see,  and  where  in  the  constellation  it 
may  be  seen. 

Sut  perhaps  the  objection  may  arise.  What 
cost  of  time  and  labour  r 

Not  overmuch,  I  think ;  and  when  the  beginner 
has  his  MS.  bo(MC  nicely  in  order,  he  has  a  com- 
pendium of  useful  information  which  will  amply 
repay  a  little  trouble. 

I  may  add  that  such  leisure  as  a  busy  life  affords 
me  for  astronomical  study  is  not  unprofitably 
spent,  I  think,  in  f oUowiog  the  method  here  give 

Diaolpuuia. 

TBZiBSOOPIO. 

[20436  J— In  a  letter  from  Mr.  Porkess,  published 
in  the  <'  £.  M.,"  Feb.  11,  1870,  reference  is  made 
to  flats  for  reflecting  telescopes.  Mr.  Porkess 
stated  that  '*as  to  poUshiog  an  ordinary  flat,  I 
should,  for  my  own  part,  scarcely  consider  it  worth 
the  trouble  when  excellent  ones  may  be  cut  out  of 
good  selected  plate-glass."  I  have  also  read  some- 
where that  all  the  flats  are  selected  in  this  manner, 
but  I  eannot  remember  where  I  know  that  a  general 
opinion  prevails  that  plate-glass  is  perfectly  fiat, 
but  is  a  very  great  mistake.  I  have  made  a  number 
of  experiments  on  pieces  of  plate,  and  I  am  fast 
becoming  convinced  that  an  optiosJly  perfect  piece 
of  plate-glass  2in.  b^  lin.  does  not  exist.  The  im- 
portance of  perfection  is  obvious,  since  the  most 
perfect  speculum  will  fail  in  performance  with  an 
uaperf  ect  fiat.  I  have  tested  some  dosens  of  pieces 
by  the  colour- test,  placing  them  upon  one  another, 
well  cleaned,  and  observing  the  colour  of  the  thin 
film  of  air  eetwixt.  Some  i^w  are  so  far  from 
fiat  that  no  colour  appears,  but  the  majority  are 
channelled  or  fiuted,  and  a  considerable  portion 
irregular,  while  in  a  few  cases  Newton's  rings  are 
tolerably  circular.  In  one  instance,  however,  where 
the  rings  are  almost  perfectly  round  on  rotating 
the  pieces,  so  as  to  cross  the  former  contact,  the 
rings  become  ellipses,  and  then  vanish,  showing 
that  the  pieces  eaon  have  a  cylindrical  curve  nearly 
approaching  each  other,  but  of  which  one  is  flatter 
than  the  other.  Of  course,  when  crossed  the  pieces 
are  separated  enou£;h  to  destroy  the  colour  test. 
By  continually  turning  these  on  each  other,  the 
drclea  and  elhpees  and  disappearances  follow  with 
great  regularity.  80  far,  I  have  only  found  two 
pieces  in  which  rotating  produces  but  a  small  alte- 


ration in  the  rings.  In  these  the  rings  are  nearly 
round  in  all  pMitions ;  therefore,  I  suppose  the 
pieces  to  be  slightly  convex,  and  tolerably  regular 
m  curve.  I  have,  ttieief  ore,  come  to  the  condusidtt 
that  **  excellent  ares  "  cannot  be  cut  out  of  seleoted 
plate-glass,  and  that  even  decent  ones  would  re- 
quire so  much  selecting  as  to  cost  as  much  as  wnnUl 
buy  a  perfect  plane.  I  am  satisfied  there  is  nothing 
for  it  but  to  work  the  fiat  with  as  much  oare  as  the 
large  speculum,  and  that  any  makeshifti  of  seleoted 
plate  will  always  prove  disappointing,  and  not  im- 
probably cause  uie  nondmnnation  of  othsrwiw 
good  instruments. 

But  supposing  a  fiat,  so-called,  to  be  yery  slightly 
convex,  and  a  vne  curve,  would  any  peroe^ihle 
evil  follow,  or  would  the  result  be  confined  praetl^ 
eally  to  a  small  lenffthening  of  the  foeus?  I  am 
aware  that,  theoretteally,  distortion  would  arise; 
but  considering  how  very  little  a  fiat  would  ds» 
viste  from  Mrfection  when  Newton's  rinp 
were  prodncea  by  contact  betwixt  two,  I  am  in- 
clinea  to  think  the  result  would<  practically  be  aa 
almost  imperceptible  lengtiieniuff  of  thefbooi.  I 
would  test  this  myself,  but  the  mr  with  me  is  never 
steady  enough  to  allow  any  comparison  worth  aay- 
tlung.  In  addition,  I  do  not  know  that  I  have  a 
perfect  fiat,  to  compare  imperfect  onee  witlu  I 
oommend  this  question  to  some  abler  correspondent. 
I'havebeoome  convinced  that  almost  sverythxag 
that  is  said  to  the  disadvantage  of  the  silver  on 
glass  reflector  is  without  foundation.  They  are  so 
much  more  convenient  for  observation  than  refrac- 
tors, as  almost  to  settle  the  question :  but  the  great 
drawback  alleged  is  the  rapid  deteaoratton  of  the 
silver  film.  I  nave  taken  no  partionlar  care,  and 
find  yery  little  alteration  in  a  year  in  the  fihn.  and 
have  never  seen  a  trace  of  dew.  But  I  have  found 
that  the  ordinary  commercial  process  by  which 
looking-glasses  are  sQvered,  gives  a  film  which  is 
harder,  much  more  firmly  adherent,  a^  far  denser 
than  any  of  the  processes  recommended  to  amateurs 
appear  to  do.  I  do  not  know  what  this  process  is; 
but  it  certainly  can  be  done  at  a  price  which  would 
not  buy  the  onemicals  to  do  it  one's  sel^.  I  tiiink 
those  who  condemn  refiectors  cannot  have  tried 
them.  Bdwin  Holmes. 


OASSBaBAIH  KIBBOBS. 

[20437.1— In  reference  to  this  I  omitted  to  con- 
sider that  it  is  necessary  (to  avoid  aberration}  that 
one  of  the  conjugate  fed  of  the  small  (hyper ooli^ 
mirror  should  corndde  with  focus  of  large  (para- 
bolic) mirror,  and  that  as  this  requires  a  displace- 
ment of  X,  the  point  X  wiU  also  be  displaced.  How 
far  Uib  would  occur  in  practice  I  cannot  tell,  as  in 
reality  the  nurrors  are  not  true  to  the  curves  as- 
sumed to  be  employed.  Ziena. 

OBOWN-GLASB  ▲OHBOMATXSK. 

[20438.]— Ok  readmg  the  last  letter  of  yomr 
esteemed  contributor,  '^W.  G.P."!  was  tempted 
to  exclaim,  <*  Sorry  I  spoke  " !  But  the  writer  puts 
forward  the  claims  of  his  instrument  in  a  manner 
so  temperate  and  courteous,  that  I  venture  to  reply 
again,  even  though  my  criticism  is,  I  regret  to  say, 
not  more  favourable  than  before.  For  some 
reasons  it  might  be  better  to  let  the  matter  rest, 
until  an  instrument  is  made  on  this  principle ;  but. 
knowing  that  the  mathematical  treatment  of 
chromattcs  in  the  text- books  is  not  in  a  yery  satis- 
factory state,  and  bemg  oonvmced  that  '*  W.  G.  P.'* 
is  one  to  whom  we  may  look  for  improvements  on 
existing  methods,  I  think  this  disoussioa  may 
lead  to  some  profitable  result. 

I  am  sorry  I  cannot  see  through  the  proposed  In- 
strument in  the  same  manner  that  *«  W.  G.  P." 
does:  I  may  be,  and  I  hope  I  am,  mistaken,  but  at 
present  I  ask  for  more  light.  Your  correspondent 
quotes  four  lines  from  my  letter,  which  he  says  has 
caused  him  the  **  greatest  astonishment."  I 
should  have  been  better  satisfied  if  he  had  shown 
how  it  is  that  I  am  wrong  in  my  assumption ;  but 
after  reading  his  letter  several  times,  I  cannot  find 
any  proof  involving  the  values  of  extreme  indices, 
that/s  need  not  beless  than/j.  I  am  not  going  to 
deny  the  correctoessof  equation  (A)  mathematieaUy 
but  unfortunately,  it  is  one  thing  to  be  mathema- 
tically correct,  and  another  to  be  praetically  so..  All 
I  say  is  that  it  seems  to  me  inapplicable  to  tiie  esse 
in  band,  and  even  in  the  form  given  it  contains 
something  which  I  do  not  thoroughly  comprehend. 
If /i  be  negative,  and  the  root  of  each  member  be 
taken,  it  states  that 

Now,  if  the  upper  sign  be  taken,  which  is  the  only 
one  admissible,  the  viuue  of  d  is  negative,  for  the 
root  of  the  fooal  product  is  greater  than  /\,  What 
does  this  signify  f  How  can  (/i  -  d)  the  reduced 
focus  of  the  first  lens  be  greater  than  the  whole 
focus.  Yet  the  equation  says  that  (/t  -  4}  is  equal 
to  the  root  of  the  fooal  prodact,  and  this  is  neces- 
sarily greater  than/i. 

Let  us  take  two  values  for  the  foci,  the  first  a 
convex  lens  lOin.  focus,  the  second  a  concave  lens 
16-9  focus.  Then  evidentiy  (/i  -  rf)  =  +_  18  or 
<;  s  -  3.    Does  this  mean  that  the  flint  lens  vrhm 
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^teoed  Sin.  b«hind  tti«  ocm^vz  wU(  aohromatiM  it  F 
I  thoold  ha^e  tboaght  that  f^  would  be  a  pottti^e 
ikiiiiib«r»  tiiios  /)  and  d  art  mtaiored  in  tha  Mm« 
dirMtion.  At  to  whether  the  shallow  eoneaTe  wiU 
ooriaot  the  ditpenioQ  at  3m.  behind  the  oonvex, 
we  will  ezamme  by  eomDerieon  with  the  peeition 
whfaha  flint  kne  of  tquM  foem  would  haie  to 

Your  able  eontributor  eajt  I  giva  no  proof  that 
^BUilbeleMthan  A.  1  did  not  thiif  itneoet- 
m^,  at  It  eeened  eelf  >«Tident ;  but  thii  it  how  1 
amTtd  at  mj  oonelunon.  He  pr<moeet  to  un  at 
the  dbleol-fiMt  a  eon?YX  lent,  piodudng  a  certain 
UMOUiU  of  r^/rmHitm^  and.  therefore,  aooompanied 
b^aoHttlnaitountof  Jujprtneii,  Toooirtotthit 
a  iltihinr  ooMaTt  it  to  be  eaplojed  oauting  ^mi 
rf^hMfuMand  thttafore  nieiwiily  lt$$  dtsptrticm 
•ho.  HeMtkltey  thaoottoaTeittoeiratJt  looor- 
reel  thaeon^ez  when  thej  are  in  oontaet,  and  if 
they  are  ttMietid  ite  effeetwiU  be  etiU  weaker. 
How  doet  ^*  W.  O.  P.**  parnoee  to  get  at  muoh 
iiiptiilitaetiuu  out  of  a  tMU-angled  pritm  at  out 
ofakitaoMF  Bfowtter  tuooeeded  uachroma* 
liiiet  a  pair  of  lentet  of  I3bm  tame  material  when 
they  wwaia  eontael,  but  I  thould  judge  thit  wat 


ifftBttd  hf  the  form  or  relation  ot'  curret  rather 
ttan  hy  a  dtJuile  proportion  of  fool 


I  teeat  the  giital  proMtm  of  anhromatiting  two 

^  lentee  in  thit  we  j.    Keeping  the  tame 

W.  U.  P.**  we  haTe  for  the  oompouad 

— -futiTe) 

r     /i-Jj    ft 

M  that  the  aeooDd  itadUIefeat 
k  the  int  Then  fbr  the  ehronatio 

Kew,  if  the  tatttmi  r^jahaTtaoowmAn  focut,  *he 
eufitlionof  ewiBhee;  alwiuppoeetheteoond,  a 
fliBftha^«^\the««>lMlef4pi  Oi-l)diTidtd 
bjdiF]    i^~l):thw 

Aaihrtakw  the  mt  ««  both  mdetwefindth« 
vdlM of  ^ tube  that  indMated— 


Xow,  xf  r  be  waitT  or  ih%  Uaam  of  the  mme 
■akikl  t-^  agi«M  wi&  'W.  Q.  P.'t**  neuU. 
B«t  W  ^u  cjsdttk^  aUowahk  ?     I  btBweit 


foout  oonoaTe  dtuated  behind  a  short  focus  cobtox, 
both  lentet  being  of  the  time  kind  of  glann. 

Orderio  Vital. 


TUBXISHOABPBNTBBS' AND  MASONS* 
LSVSL. 

[20439.]— As  I  htTe  not  seen  anything  similtrin 
thit  country,  I  tend  you  a  iketch  of  a  leTellinf^  io- 
ttrument  commonly  used  by  masons  and  house 
oarpentert  to  Constantinople.  It  is  Terr  porUble, 
ana  will  be  found  terrioeable  in  titaattons  where 
a  ttraight-edge  cannot  be  applied.  Hie  principle 
of  itt  arrangement  is  to  apparent  that  expUnation 
is  unneceitary.  It  it  obvious  that  the  line  on 
which  it  it  tuspended  dot  t  not  need  to  be  quite 


of  kaid  crown  lOla.  fbeat 

•t  a  drn* 

wteB  placed  3in.  Wind  it?    In 

tte  ealae  of  c  it  0  ^  er  eery  neer 

va-^wt  it  Bot  metiaitl  fCr  e«r 

WUh  ttis  wa  iMi  #^  to  be  S^a. 

I>je.  erawm  re^miee  a   tfusf  U  thit  thott 

for  a   atpuetut,  hoer  tmm   w  iipsU   to 

«  2^e  latak  with  a  mwch 

if  emr  16  $kn.  wert  of 


iU  bat   ib< 


"taut**  at  the  ttilort  tay,  but  it  it  inditpentaUe 
that  the  little  plummet  thould  hang  at  the  centre. 
Ite  readittt  way  to  find  the  ctatie,  after  finding 
tha  eatieia  dithmce,  it  to  brfaig  the  two  endt 
together  make  a  timple  mark,  with  a  fliread  or 
to,  and  thtn  open  out  again  and  apply,  when  the 
fine  line  of  tha  plummet  wiU  show  the  deriation 
frosthaeeretch  line  on  the  ftee  of  the  plate. 

naahora  it  a  very  common  tise,  and  I  have 
Miwtasa  any  double  this  tiae.  Ititmadeof  bratt, 
aho«t  1.10th  of  an  inch  thick.    Some  of  them  are  ' 
eery  Kghtly  mada  and   testefuUy  deeigned,  but  I 
an  embody  tha  tame  principle. 

lakander.     ' 


Eren  if  we  help  the  string-holder  by  pltot«tihT 
from  it  back  to  the  tail-pin,  and  thus  takaisf 
some  of  the  pressure,  Tcry  marked  impcorvKcsti 
manifeet,  or  at  least,  wat  manifest,  on  t^  w 
cheap  TioUn  on  which  I  ezpexfmratcd. 

Mr.  Berliner  deterret  the  beet  thtiyn  ct  &» 
readert  of  the  **  E.  M.*'  for  his  iuTentioD,  sad  th 
kind  courtesy  with  whidi  he  haa  freely  pfacrit 
before  the  public,  and  yet  I  think  ths  fxsCoi 
modem  improTement  hat  come  from  theitig^nai 
and  no  less  gr  nerons  gentleman  who  writes  is  «■ 
paper  under  the  cognomen  of  **  Fiddler.**  Doi* 
iogs  and  detoriptictis  of  his  Aew  violin  viS  b 
found  io  previous  pages. 

E.  B.  Fenaetsj 

STBIHa  VIBHATIOV8. 

[20441  ]— KoTDLT  allow  me  apace  fez  asote 
letter  on  the  above  subject,  at  I  thould  Ukc  to  id 
'* Fiddler**  if  he  conaiideit  the  beet  ooatitydi 
TioUn  to  be  loudnetf.  Moet  mnsiains  pnfs 
quality  of  tone.  "  Fid.,"  howaTer,  does  not  na 
to  appreciate  the  distinctinn  between  loodna 
which  depends  on  the  amplitade  of  ▼ibrataoc^^  ud 
timbre,  which  depends  on  the  aum  of  ths  hadb> 
mental  and  reUud  harmoiuce.  This  ltitf| 
matter  which  hat  been  proved,  cTen  to  **Fjd.'i^ 
satisfaction  (if  he  should  read  up  the  rabjest  vkb 
he  discutses),  by  the  ezpetim«-Dta  of  H^mhoiti  tai 
others  with  Koenig*s  resonatora,  &c.  I  do  itf 
think  even  **Fid.*'  can  dispute  the  fact  that tr 
notes  of  the  tame  pitdi  and  timbre  haTe  the  am 
fundameitUl,  and,  in  mott  catea  (ezceptbgva 
tonet,  at  iu  tha  flutt:),  the  tame  harmonics  s^^ 
resulting  from  tecondary  vibratioe.  **FSddkr* 
tayt  the  s.p.  diminishce  the  loadncta  of  the  (at 
I  tay,  no;  unlett  it  beeo  p'aced  that  it  dimiaiite 
the  amplitude  of  vibration  of  the  string  and  tcmi* 
board.  If  •'Fiddler"  diminbhea  the  tennas  1 
his  ttriog,  and  increettt  itt  diameter  in  cn»' 
spending  ratio,  he  will  get  tiie  amaam  nuabertf 
Tibiatioot  from  it  with  greater  ampHtude,  a^ 
contequent  kmdnett,  izreepeettre  of  the  prescoa  3 
abeence  cf  the  t.p. 

Just  a  few  words  more.  «- Fiddler't '*  iaa- 
Ution  of  the  '*old  formoU"  ie,  to  bt  bib^}.  it 
more  incomplete  thui  the  proof  whion  ha  h^ 
iiMuffictent.  The  seme  incotopleteneas  meat  rtriki 
eTeryone  who  hat  the  least  knowUdge  of  teoeris 
•'  Fiddlet's'*  ideatabout  ncdea  are.  to  tay  tk«  kti 
of  them,  decidedly  mdimentaty.  I  do  not  dewsi 
the  eaisteace  of  a  node  between  a. p.  andbiidgi;^ 
it  be  present,  it  it  the  result  of  the  coo  joined  pe 
sure  of  the  ap.  en  one  side,  the  brMge  oa  % 
other  ride,  of  the  toaadbr«rd.  I  mnat  try  t 
explain  again  to  **  Fiddler"  that  a  node  dost Bd 
repreesat  a  to»e,  bet  it  the  resolt  of  a  certe 
determinate  mode  of  Tihcatiosi  of  a  aonadiDf  W;< 
whi^  giret  atttaJwcy  to  towM  particalax  Kt  ^ 


««  •  ^aa  iv«B  ran  n  mwce  weanr  rrmtm  ..vry,.,, 
w  iML  Saen  tf  e«r  16  $kn.  wert  of  dtMe  ,  ^""^T!!? 
itwejsii  only  he  seffcrwa  tiy   powcrfal  to  |  *^J^ 

Kt;tet*eUeU^W^^^^^'^'^   f^»^ 


;90440.]>Oun   good  friend  Mr.  Beriiner  Terr ' 
'  I  (pc  649)— ''The  fact  as»  with  thit  | 
ttnaging  an  mdlem  chBn|se  of  ex- 


Seeomihr,  if  ^  ==  •«  we  ^ee,  \ 


in  this  oheetietiusfc  I  agree  with'him ;  but  at 
leant  mttfl  the  **  reaoMtor^*  ia  in  the  market,  it 
win  be  intie  i  silea  to  try  thit  timple  aaetbod  of 

^ »g  with  tte  taiJboard  and  rthcTing  Um 

'  •■  '. ;  at  /.  «   *;  ?    which,  cf  eovB^  m  £  '  ?■•■■■■•  «*  *^  breast. 
'  Mikm  iar  i^  H^^n'^mS^^^imS^  \     A  etnmw  bnat  win  it  bent  ao  as  to  paaa  through 
.if  te  net  -wSrSSewiJrTk'*^"^^ 

h  fh»  i»e«ii     siBiiii  ^'-^^'    '      end  ia  a  flange  and  thnmb-eerew.    Thete  afe  icpre- 


A     N 


to 


Fiddler't'*  knowledge  agehi  failthim.  T^ 
•'inteOigcnt  tehoolboy  "  cf  tta  tdneatioaal  defsit- 
meat  could  teU  him  that  a  free  r«ed  doesteoNo 
hanaonice  (1),  which  can  be  h*Ard  aesily  fa  th 
tame  reed  atopa  of  the  organ,  the  darioBec^  &£■ 

''F»ddto*a^iQaBtration  and  jargesi  aboat|o- 
taary  cii cJaa,  the  pedwction  and  amalyaitof  ccsad 
from  a  centra,  aaligbt,  leanaet  pretend  toBadt^ 
stand.  **  VoOi  mee  amat^**  aoM^Bifieent  enap^ 
of  the  Btatameat  ttat  laageage  waa  nsadefatir 
of  coacraliag  thoeght,  for  I  deft  asj  <» 
t  any  dafcmibla  idea  from  **  Fiddle  >' 
oathe  dheetaea  and  finrraatina  cf  Tiko* 
tioo. 

The  maeh-despsaad  *'hack'*  of  tkm  violbittk 
form  with  the  aoeaihoeid  a  riermeaea  chaate 
which  T'^I^T**  air  vihaaiiag  ia  waJsen  witk  ih 
atring  and  aetmdboatd.    I  aaa  afraad  ^'TUdkr; 

ma  faToeiito  lastiemial.  the    bax  jo,  haB*t  |«.' 
oaa,  which  aceeaata  for  the  aorvd  ieebieaf  la 

ineipadity  of  &e  hme.     Let  m«  Ml  -Fjddhr' 

thas  Bay  aigtmiaf  wdh  him  aa  asot  iaof«0c«i 

lam  acSher  a  maker  of  vaoEas  svi 

atmker  of  haJirs.  if*' 

ef  nta^ 

ef   masBttlifitfri- 


I:  i^ls  no*  ia  a»  a  wrr   ^-^^-rrr  ^^Mar  to  ^  ,  j    i^ 

ahmiatwelBBBmhcc^sf  •WsBMeaort^  gHm  ^V      VX 

CBK^aaaciiaieii  as  gecaca  ixL    Theae«c«:d.  ^^  e  v3 

r  .a.^u  «%..^  -  ^ n ■» 


^^C 


Aag.r, 


acf  aiTice- 

cf  tha  »»:e 

arh"yo«x  w«B-kae« 

yoa  wtD  ae  deaht  ^  .<oaee  snmrfiW 

'  cf  deatr*  Y  ^  aa  alr*^ 

3.  IK^'c  «ssoat  1^ 

ef  the  -h>»\L»M^*Tf  j«e 

aim  Oe!c«r 


laiGTS. 


•^>44L'— Tm 


OOTBXVOm. 


V  peea  laroaga  aosea 

^    ^  fixmly  damp  the  wire  :  bat  eo  aa        ^ 

ihewoKkwaa   art  to  aScw  *t  to  prem  or  laaa  agaiast  the  F  holee   steam  wul  leeij  \j  agtae  witih  ma  whea  I  • 

■eiisijref   tartawh  wkiA  it  pemea    Thea  ai  F  I  A  K.  jwt .  the  rtmaaan  m  ea^  at  fBMaat  «a  «ty  a 

pamssf  acv   bcamd  &e  ^^^-^  are  holee  to  attach  the  atcmgi   factcrr.  aad  ato3  thsi  thev  asa  ikefywaXMU 

Uthe  wtce.    Brin^  flsflieid  oei  htm,  I  amaate   ao,  *>  loag  «  eeatrdagaL  fima  t*  eB^>£  7*i  » 

any  cf  wy  siiiiai  wH  at  oaee  eailiislaail    this  -  workxag  them.    Ttaa»  the;  aiU  ti  frr^j  « 

iljTiHr   I      ThapaatfenaUa  win  beto  Miket2   keep  tha  ffned  af  aa  ttgae  aithi^  < 

Ttif  far^gh  tn  arnm^  tha  atimn  tf  iha  atnaga  ehm    bat  theae  hmifts  are  aS  thn  hot  far  £. 

sfaJcafK   ftcwii:«  faar  Ke  Boawed  ap  to  eeaast- pilch,    agvraca^eeaghtt-ilk. 
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My  idem  of  a  gOYcnor  ii  that  the  power  belog 
Iranamitted  ooffbt  to  be  the  agent  employed  in 
working  the  ralvea ;  tho  more  poiver  transmitted 
jie  more  steam  ou,  &o.,  and  I  have  ventured  to 
lend  A  sketch,  hoping  that  fellow-readen  will  give 


how  to  let  about  the  rMoisite  legal  formalities.  It 
would  be  quite  impossible  to  do  so  with  suooeasi 
and  he  had  better  consult  his  solicitor.  But  as 
long  as  he  remains  an  undischarged  bankrupt,  all 
his  future  earnings,  and  after- acquired  property, 


JpsOiD 


heir  opinion  of  the  principle.  I  have  supposed 
he  power  to  be  giveu  off  by  a  pulley,  which  is  re- 
presented »t  P  P,  whose  boss  is  lire  upon  tho  crank- 
haft,  and  which  is  driven  by  the  spiral  springs  S  S, 
mpinging  apon  the  steadfast  arms  A  A.  The  slip- 
K>x  B.  works  upon  a  read,  and  is  kept  up  to  the 
KMS  of  the  nuuey  by  spiral  spring.  The  boss  of 
)alley  and  ■Up-boz  are  cam  faced,  so  that  upon 
lie  pulley  being  caused  to  transmit  power,  the 
iprings  SS  are  compressed,  and  the  shpboz  B  is 
oroed  away  from  the  pulley,  and  can  be  made  to 
vork  either  slide  or  throttle-valye,  by  any  of  the 
iSQal  arrangements.  Thus  it  becomes  merely  a 
natter  of  adjustment  of  springs  and  Talves.  Of 
x>une  tkis  cannot  be  employed  when  an  engine 
Irives  off  the  flywheel,  as  it  is  necessary  for  that  to 
be  steadfast ;  but  when  pulleys  or  gears  are  em- 
^oyed  I  fancy  it  might  be.  An  index  hand  might 
ftlso  be  fitted  so  as  to  show  the  amount  of  power 
Biven  off.  George  Batten. 

LSaAL  BBPLIBS. 

[20443.]— BAincBiTPTCT :  Statute  of  Ldota- 
noNs  (47747).  The  six  jfeun  allowed  upon  ordi- 
nary contract  debts  begm  to  run  from  the  time 
when  the  light  of  action  first  accrued.  The  fact 
that  the  debtor  filed  a  petition  which  was  abortive, 
and  the  proceedings  under  which  were  in  no  way 
continued,  would  have  nothing  to  do  with  the 
Statute  of  Limitations.  The  plain  result,  therefore, 
is  that  six  years  after  this  pttition  was  filed  the 
debtor  oould  plead  the  statute  in  answer  to  an 
action;  and  if  the  six  years  expired  before  that 
time,  Uien  he  could  do  it  sooner  ;  bis  legal  position 
in  this  respect  being  the  same  as  if  no  petition  had 
ever  been  filed. 

Tbubtbb  :  Mabbted  Woman  (47783).— There 
need  be  no  fear  that  a  trust,  once  created, 
will  ever  cease ;  for,  if  necessary,  the  Court  of 
Chancery  would  prevent  thia  from  happening. 
C,  the  lady,  the  actinjr  aud  surviving  trustee, 
should  be  asked  to  appoint  another  trustee  before 
her  marriage,  to  save  any  oouf  usion*  Formerly,  if 
a  married  woman  were  a  trustee,  she  could  only  act 
conjointly  with  her  husbaud,  being  unable  without 
him  to  deal  with  the  legal  estate ;  but,  by  recent 
legislation,  a  married  woman  who  is  a  bare  trustee 
can  act  alone.  There  need,  thus,  be  no  difficulty, 
snd  D.  can  still  claim  the  pajmeut  of  the  income  to 
her ;  but«  should  any  trouble  arise,  any  solicitor 
will  adfise  how  to  set  about  appoiuting  a  new 
trustee. 

Lending  Monet  on  Tptle. Deeds  (47788).— 
Presuming  the  building  society  to  have  borrovring 
powers,  uie  deposit  of  its  title-deeds  to  secure 
advances  would  be  legal  and  binding  upon  the 
trustees  and  the  members.  Such  a  deposit  of  deeds 
is  really  an  equitable  mortgage  of  the  property 
they  represent ;  and  this  will  he  so  even  though  there 
be  nothing  in  writing,  so  lone  as  the  dcMs  were 
delivered  by  way  of  securing  the  money  lent  upon 
them. 

Loan  (47791).— Of  course,  the  creditor  who  has 
obtained  a  judgment  in  the  Couuty  Court  can  pro- 
ceed with  it,  and  upon  proof  of  means  to  pay  can 
obtain  an  order  for  his  debtor's  committal  to 
prison.  So  also  the  other  creditor  can  sue  for  his 
money  when  he  likes.  But  if  the  bill  of  sale  be 
valid  and  registered,  it  would  protect  all  such 
^oods  of  the  debtor  as  it  compzises  against  execu- 
tion by  either  creditor. 

Baihcbupt's  Disohaboe  (47794).— A  bankrupt 
can  only  obtain  his  order  of  discharge  upon  proof 
to  the  court  that  he  has  paid  iOs.  ip  the  pound,  or 
that  a  special  resolution  has  been  passed  by  his 
creditors  assenting  to  his  discharge,  for  which  pur- 
pose a  meeting  must  be  called  by  the  trustee.  The 
querist  does  not  seem  to  have  obtained  such  a  re- 
solution, though  ihAt  he  *auat  do,  presumiug  his 
bankruptcy  to  be  dosec*.    I  lealfy  OAunot  tell  him 


remain  liable  to  the  payment  of  his  old  debts,  after 
his  new  creditors  are  satisfied.  For  this  reason 
everv  bankrupt  or  liquidating  debtor  shou'd  get 
his  discharge  as  soon  as  he  can^  for  he  will  be 
saved  all  risk  and  trouble,  as  the  discharge  becomes 
a  conclusive  plea  to  everv  action  for  debts  barred 
by  the  bankruptcy  or  liquidation. 

LiatTiDAnoN— Dividend  (47797).— It  is  the  duty 
of  a  trustee  to  advertise  his  intention  to  declare  a 
dividend  at  least  seven  days  before  so  doing,  and 
call  upon  creditors  to  come  in  and  prove  their 
claims.  If  this  advertisement  were  not  inserted 
the  trustee  might  be  liable  to  a  creditor  omitted 
from  the  debtor's  statement ;  but  it  is  more  prob- 
able that  the  querist  did  not  happen  to  see  the 
advertisement.  If  the  estate  has  all  been  paid 
away,  the  only  thing  the  omitted  creditor  can  ao  is 
to  sue  the  debtor,  who  would  be  liable  unless  he 
had  obtained  his  discharge.  But  if  he  has  his 
order  of  discharge  this  has  been  held  te  be  a  good 
defence  even  to  the  claim  of  a  creditor  not  inserted 
in  the  schedule,  unless  fraud  be  shown ;  and  even 
then  the  discharge  must  first  be  set  aside.  I  do  not 
se«»  how  the  bankrupt  could  be  criminally  respon- 
sible. 

Will.  —  Illeoitimate  Children  (47802).  —I 
understand  the  marriage  in  this  case  to  be  illegal 
and  void,  and  it  would  therefore  be  necessary 
that  the  testator  should  not  leave  his  property  to 
his  *<  wife  "and  **  chUdren ''  without  further  de- 
scription, as  both  bequests  might,  and  the  latter 
certainly  would,  fail  altogether.  For  **  wife,"  in 
law,  means  lawful  wife ;  and  **  children  "  would 
only  include  legitimate  children,  which  these  are 
not.  The  will,  therefore,  requires  to  be  very  care- 
fully drawn,  and  the  so-called  wife  and  children 
should  be  specifically  mentioned  by  nsme;  but  I 
reallv  cannot  draw  the  will  for  the  querist,  and 
should  advise  him  to  consult  a  solicitor  upon  the 
whole  matter  if  he  wishes  to  leave  his  affairs  in  good 
order  after  death. 

Will.— Mabeied  Woican  (47809).— It  is  not 
stated  in  this  question.  1.  Whether  the  houses 
were  freehold  or  If a^holtl  ?  2.  When  the  wife  was 
muried,  and  when  she  died  ?  3.  Whether  she  made 
eny  will  ? — although  these  points  are  most  material 
to  the  legal  sspect  of  the  case.  If  the  houses  were 
leasehold  and  the  wife  died  intestate  thev  passed  to 
her  husband,  and  he  could  do  us  he  liked  with 
them.  If  freehold  they  would  descend  to  her  heirs, 
but  her  husband  would  be  tenant  for  life  by 
courtesy.  But  unless  I  know  more  of  the  facts 
above  mentioned,  and  also  how  many  and 
what  chUdren  were  left  by  the  wife,  &c.,  I  cannot 
possibly  advise  further  upon  the  many  points  that 
msy  be  raised  in  this  cise. 

Fred.  Wetherfleld,  Solicitor. 

2,  Gresham-buildings,  Quiiohall. 


bracket  The  screw  for  the  tightening  nut  would 
have  to  come  through  a  slit  made  for  the  purpose. 
Pivoting  the  arms  in  the  centre  is  a  capital  idea, 
and  should  be  adopted  in  the  case  of  new  signals. 
We  should  then  have  a  go3d  alteration  of  one  bad 
point.  The  spars  at  back  of  arm  practically  carry 
out  the  suggestion  of  another  correspondent  to  put 
a  weight  m  that  position,  but  in  a  more  sightly 

H.  Stooke. 


BAILWA7  SiaNALS. 

[20444.]— CoacPENSAiTNO  levers  will,  of  course, 
overcome  the  difficulty  of  expansion;  but  if  you 
ssk  why  they  are  not  introduced,  you  will  p>obably 
be  told  that  *^  our  board  of  directors  won't  pass 
the  amount." 

The  set-acrewB  might  obviAte  the  error  caused 
bv  the  axle  wearing,  as  suggested  by  Mr.  J.  G. 
if oon  ;  but  unless  they  were  of  consideruble  sfze. 
with  coarse  thread,  I  am  afraid  the  continual 
falling  of  the  weight  on  them  (or  rather  the  weight- 
rod)  would  soon  put  them  out  of  order,  and  re- 
store the  or^i^sl  error.  I  should  insert  a  sliding 
wedge  for  this  purpose,  and  secure  it  by  means  of 
a  nut  under  the  iron  bracket  which  carries  the 
weight.  Of  course,  new  signals  would  have  to  be 
spedally  made  like  this ;  it  would  be  a  big  matter 
to  alter  all  existing  ones,  and  they  must  remain  as 
they  are.  In  this  case  there  would  be  no  screw 
thread  soVjected  to  strain,  the  rod  coming  down 
dtad  on  the  wedge,  and  transmitting  strain  to 


[20445.]— I  HAVE  already  stated  that  I  do  not 
oousider  that  the  engine-driver  is  able  to  discern 
to  a  nieetjf  the  angle  at  which  the  arm  is  standing ; 
and  perhaps  he  would  not,  from  a  praotioal 
point  of  view,  be  able  to  distinguish  to 
within  6^  the  true  position;  but  in  one  of 
my  letters  I  endeavoured  to  explain  that 
my  rule  was  to  applv  to  **  the  fixing,'*  so  as  to  get 
the  arms  to  work  uniformly.  And  I  am  not  aware 
that  it  was  at  any  place  stated  by  myself  that  a 
driver  was  expected  to  tell  at  what  angle  the  si|;nal 
exaotiv  stood— which  is,  by  the  wav,  a  moral  im- 
possibuity.  It  must  be  remembered  that  the  signal 
1  called  **  doubtful "  is  only  a  provisionary  one, 
and  the  engine-driver  would  not  act  on  it  as  danger, 
unless  he  Md  really  a  doubt  as  to  what  the  signal 
was  intended  to  tie.  The  rule  which  I  laid  down 
has,  I  believe,  now  b^en  introduced  on  some  lines, 
although  to  what  extent  I  am  not  qidte  aware.  1 
do  not  propose  that  a  driver  shall  be  able  to  dis- 
tinguish 44**  from  46",  when  ruLning  in  a  train  at 
any  speed.  I  hope  *'  F.B.  A.S."  now  undeiatands 
me,  and  will  overlook  the  indefiniteness  of  which 
I  must  have  been  guilty  to  call  forth  his  concilia- 
tory and  at  the  same  time  explanatory  remark 


Will  Mr.  A.  Manock,  before  we  go  any  further, 
tell  me  whether  we  are  not  to  have  a  limit  theoretio- 
ally  or  otherwise,  established  between  the  two  sig- 
nals P  He  states  that,  **  According  to  Mr.  Stooke^s 
arrangement,  20267,  the  anales  from  ib°  to  85''  are 
allowed  as  clear,  but  immediately  the  arm  falls  to 
86^  it  must  be  treated  as  danger.  I  am  inclined  to 
think  that  there  are  very  few  drivers  who  are 
capable  of  distinguishing  in  this  case  between  the 
clear  signal  and  the  one  for  danger."    So  far  so 


ffood ;  but  let  us  apply  this  very  remark  to  Mr. 
Manock's  own  system  (or  any  other)  theoretically — 
practically  we  know  tbat  disoemment  to  a  degree 


or  two  cannot  be  dear.  The  gentleman  in  ques- 
tion states,  ''Divide  the  quadrant  into  three  dis- 
tinct divisions  of  30°  each,  say,  from  sero  to  30^ 
danger,  from  30**  to  60«  clear. "  This  is  quite  suffi- 
cient. Now,  how  much  difference  can  there  be 
from  discerning  between  an  angle  30®  danger  and 
31®,  which  is  fairly  within  the  province  of  dear 
than  between  an  angle  of  85®  and  86®  P  ''  Of  course, 
if  the  suggestion  is  barren,  let  it  pass  as  such."  Mr. 
Manock^s  suggestion  has  never  been  treated  as 
barren  by  me.  I  oould  not  agree  to  it,  as  the  fall 
for  dear  did  not  seem  to  me  to  be  suffident ;  but  at 
the  same  time  I  did  not  doubt  the  good  meaning  of 
the  proposal,  neither  do  I  doubt  the  whole  of  the 
correspondents  engaged  in  this  discussion  have 
been,  and  are  still  desirous  of  assisting  me.  We 
often  condemn  an  opinion  because  it  does  not  seem 
what  we  approve  of;  at  the  same  time  we  do  not 
dc.ttbt  the  integrity  of  the  originator,  and  mean  no 
harm  to  his  person.  |f  Mr.  GTadstone  asked  Brad- 
lauflh  and  ^  Stafford  Northcote  round  to  dinner 
during  the  recess,  does  anybody  bdieve  that  they 
wouldnot  both  be  present,  deapiU  their  diversity  of 
political  opinion  P 

What  I  intended  to  oonvev  by  <*  we  do  give  a 
positive  signal  to  come  on,"  was  when  the  arm 
shows  dear.  I  was,  however,  I  admit,  very  in- 
definite here,  having  apparently,  though  not  actu- 
ally, overlooked  the  running  of  trains  past  the  dis- 
tant signals;  but  as  the  driver  has  to  turn  steam  off, 
if  the  signal  is  against  him,  and  proceed  cautiously 
to  the  home  signal,  there  can  be,  I  should  say,  no 
objection  to  the  continuation  of  the  arrangementi 
**  Nun.  Dor."  wishes  to  obviate  this,  I  believe, 
and  thus  improve  the  safety  of  the  line, 
and  no  doubt  practically  it  would  do  so;  but  trains 
would  be  kept  waiting  at  the  D.  signals  when  they 
might  be  some  distance  further  on— not  a  mean 
oonsideration  with  a  lot  of  traffic— «  y.,  in  the  metro- 
polis. 

**  Nun.  Dor's."  change  oould  be  practically 
brought  into  use  with  the  present  signals ;  but 
keepmg  the  arm  within  the  post  I  do  not  like ; 
it  does  not  eeem  distinct  enough  for  me.  In 
foggy  weather  a  signal-post  could  not  be  discerned 
from  any  other ;  but  an  arm  put  out  horizontally 
does  materially  assist  discernment. 

August  26.  H.  Stooke. 

THB    CONTIKUOIXS  BBAXB8  BBTUSN. 

[20446  ]— The  ninth  continuous  brakes  return 
(No.  C,  3339)  for  the  half-year  ending  June  36th, 
1832,  has  been  published,  and  the  following  table 
gives  the  amount  of  stock  fitted  with  those  orakes 
whidi  appear  to  fulfil  the  necessary  **  conditions." 

On  the  30th  June,  1882,  there  were  5,395  engines 
used  for  passenger  traffic,  of  which  only  1,819 
were  fitted  with  brakes  which  even  appear  to  be 
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do  not  fear  tho  oonorete  ointbiDg ;  bot  I 
■hould  like  to  settle  the  rexed  queetion 
of  the  force  of  the  wind.  I  have  made  my 
oaloiilation  as  to  the  mazimnm  presfiure;  bnt 
as  the  force  of  the  wind  has  prod  need  a  little 
logomaohj  in  your  ooIoidds.  I  should  like  to  elicit 
the  opinions  of  some  of  the  logomaohists  on  the 
data  given.  The  following  are  the  intended  dimen- 
sions : — Oatside  measarement  at  level  of  ground, 
20ft.  iqnare ;  intended  height,  200ft. ;  measnre- 
ment  at  top,  18ft.  6in. :  from  ground  to  20ft  high, 
20ft. ;  from  20ft.  to  80ft ,  Idft.  Oin. ;  from  80ft.  to 
160ft.,  19ft.;  and  from  160ft.,  18ft.  6ia.  The 
tower  is  built  on  the  square  with  the  cardinal 
points  of  the  compass,  and  the  strongest  gales  are 
from  the  south-west,  which  would  only  catch  the 
building  at  an  angle  ;  but  I  murt  base  my  calcula- 
tions  as  if  the  gale  caught  it  full  on  the  side 
opposed.  I  have,  in  the  cuoulations  made  by  me, 
got  a  full  one- third  more  than  sufficient  weight  to 
stand  a  wind  pressure  of  621b.  to  the  square  foot ; 
but  the  Tay  Bridge  disaster  and  the  logomachy  in 
your  oolumns  have  rather  disturbed  my  equilibrium, 
and  made  me  fear  for  that  of  the  tower.  I  cannot 
understand  how  the  pressure  is  calculated.  The 
only  safe  way  is  to  calculate  on  the  strongest  gust 
of  wind.  I  am  three  miles  from  the  sea,  opposite 
ttie  Needles  in  the  Isle  of  Wight,  and  the  wind  fiend 
doee  let  out  sometimes  with  a  vengeance.  With 
the  exception  of  a  typhoon  or  cyclone  iu  India,  I 
do  not  tnink  I  have  ever  seen  the  gusts  of  wind 
more  severe  for  a  short  time  than  I  have  seen  them 
at  my  place.  Here  is  a  nice  problem  to  be  solved 
for  mv  advantage.  You  have  plenty  of  bard* 
headed  contributors,  some  of  whom  are  not  only 
able,  but,  on  the  give-and-take  principle,  willing, 
to  set  my  doubts  at  rest.  My  days  are  not  many, 
bnt  I  do  not  want  my  ghost  to  be  disturbed  by 
•eeing  my  tower  lyins  its  length  on  the  ground 
through  the  efforts  of  the  wind  fiend. 

Xhoda  Bnx 


or  no  momentum.  Perhaps,  however,  this  form 
would  not  act  so  well  upon  coils  oontaining  Tery 
large  oores,  like  that  of  Mr.  Brown,  as  its  motion 
is  extremely  rapid,  and  slow  vibrations  are  best 
where  residual  magnetism  has  to  be  encountered. 
The  following  is  a  table  of  results  obtained  with 
various  powers: — 


Pint  Qrove 
oeUs. 
1.... 
2.... 
3  .... 
4 


Spark. 


Condenser  oapaoity. 


1^  to  l^io.  . .  Half  a  micro- farad 

2^in 1  micro-farad 

Sin Do. 

3|in Do. 

6 Sjin.  and  over  1  micro-farad  and  a  half. 

When  the  condenser  capacity  was  increased  to 
one  and  a  half  micro- farads,  the  spark  from  one 
cell  almost  disappeared,  and  with  four  micro- 
farads the  spark  from  five  oeUs  was  reduced 
to  about  one  inch.  The  infiuence  of  the  oondenser 
upon  the  character  of  the  spark  was  interesting  and 
'*ve.  These  latter  experiments  were  made 
before  the  instrument  was  permanently  mounted, 
and  cores  of  No.  24  and  26  B.W.G.  vrere  made  and 
tried.  Neither  gave  such  good  effects,  the  sparks 
from  No.  26  beiog  very  markedly  inferior,  both  in 
length  and  eualit^,  to  those  from  the  core  selected. 
Primaries  of  No.  14  and  18  silk-covered  B.W.Q., 
were  also  tried  and  abandoned  in  favour  of  the  pre- 
sent gauge.  A  primary  consisting  of  two  layers  of 
No.  18,  arranged  in  multiple  arc,  had  too  low  a  re- 
sistanoe.  From  the  results  of  some  experiments 
with  the  mercury  break,  made  before  the  secondary 
was  completed,  it  is  inferred  that  with  an  inter- 
ruptor  like  the  one  devised  by  Mr.  Brown  and  de- 
scribed by  him  on  p.  611  of  Vol.  XXX.,  four 
inches,  or  even  four  and  a  half  inches,  of  sparkmiffht 
readily  be  extracted  from  this  small  coil ;  but  I  fei 
the  inconveniences  of  the  mercury- break  more  than 
counterbalance  its  adv*ntages. 

Haverfordwest,  Pem.  Bmest. 


INDUCTION  COIL. 

[20467  ]~Iv  acoordanre  with  the  wish  of  Mr.  J. 
Brown,  of  Belfast,  •*Quien  Sabe,*'  and  other 
correspondents  (Volume  XXXI.).  I  send  an  account 
of  a  small  induction-coil  which  1  have  lately  con- 
ttrueted.  Mr.  Brown  will  notice  that  the  effect  of 
distributiDg  the  secondary  along  the  core  has  not 
been  so  advantageous  in  this  instance  as  he  seemed 
to  expect.    Perhaps  in  his  abler  hands  an  alto- 

father  different  result  might  have  been  obtained, 
[e  will  also  observe  that  one  of  the  results  has 
been  to  enormously  increase  the  amount  of  con- 
denser required.  If  Mr.  Brown  would  kindly 
supply  us  with  a  statement  of  th<)  results  he 
achieved  when  using  a  spring  contact-breaker,  it 
would  be  easier  to  compare  his  admirable  instrument 
with  other  coils  so  fitted.  The  core  of  my  ooil  is  of 
No*  22  B.W.G. ,  and  was  oarefuUy  annealed.  The 
length  is  S^in.,  the  diameter  about  7-lOths,  and  the 
weight8{os.  The  primary  is  of  No.  16  B.W.G.,  silk- 
covered,  wound  in  two  layers.  Ite  weight  is  12oa., 
and  its  resistance  about  1-lOth  of  an  ohm.  The 
secondary  is  of  No.  16  B.W.G.^  silk-covered,  and 
contains  21b.  3os.  of  new  wire ;  lib.  of  old  wire, 
unwound  from  another  ooil ;  and  loz  of  old  wire 
of  mixed  gauge.  Ite  resistance  is  3,460  ohms.,  and 
ite  total  weight  is  3ib.  3oz.  It  is  wound  m  26 
Tertical  sections  upon  an  ebonite  tube  9in.  long,  bv 
lin.  internal  diameter  by  l-16th  in.  thickness,  witn 
separating  discs  of  three-ply  blotting  paper,  steeped 
in  hot  paraffin  wax,  and  pressed  together.  Two  of 
theee  discs  were  placed  between  each  pair  of  sec- 
tions, and  one  l>etween  the  component  sections  of 
each  pair.  The  diameter  of  the  discs  is  3iin.,  and 
the  spaces  were  filled  with  wire  (wound  on  through 
hot  paraffin  wax)  to  a  diameter  of  about  3m. 
The  average  width  of  the  spaces  is  3-16ths  in. 
The  ccmnlete  lecondsry  occupies  6iin.  of  the 
oenfrA  of  Ihe  ebonite  lube;  bot  as  cakes  of 
paraffin  wax,  each  Jin.  in  thickness,  were  afterw 
wards  cast  on  to  the  ends  of  the  secondary,  to 
prevent  sparking  to  the  primary  coil,  ite  apparent 
length  is  7|m.  Grooves  were  turned  in  the  edges 
of  the  waxen  cakf  s,  and  pieces  of  No.  20  gutta- 
percha-covered  wire  laid  in,  and  connected  to  the 
cmds  of  the  secondary,  and  brought  out  for  attach- 
ment to  the  discharging  pointe.  The  two  grooves 
and  the  vacant  intervals  between  the  discs  were 
then  filled  in  with  paraffin  wax,  and  the  whole 
turned  down  smooth  to  receive  a  few  layers  of 
paraffiaedpaper,  and  the  omame  ntel  covmng  of 
velvet.    The  rw' 


SMALL  DTNAMOS-EBBOB. 

L20458.j-In  my  letter  (20117)  hut  week,  11th 
line,  instead  of  *'  resistance  was  not  sufficient,"  it 
should  have  been  "E.  M.  F.  was  not  sufficient  to 
overcome  resistance."  Fred.  W.  Bail. 


reel- ends  are  of  baked  mahogany, 
paraffined  and  ebonised. 

At  this  stage  I  may  inform  Mr.  Brosni,  who,  a 
short  while  ago,  was  asking  our  Justly  honoured 
*' Sigma"  for  his  experience  of  spring  contact- 
brewrs ;  that  after  a  great  many  experimente  I 
found  the  best  form  to  be  that  made  and  patented 
bv  Apps,  and  which  breaks  the  battery  contact 
directly  at  the  back  of  the  hammer.  The  secret  of 
ite  success  appears  to  lie  very  much  in  the  handv 
arrangement  of  the  regulating-screws,  which 
enable  the  operator  to  increase  the  tension  of  the 
spring  to  several  pounds  if  necessary :  also  the  iron 
hammer  is  disproportienately  small,  and,  being 
bored  neariy  through,  is  light,  and  possesiOi little 


OOLOUB. 

[20469.]— Having  been  away  from  home  for 
several  weeks,  during  which  I  have  not  seen  the 
**E.  M.,**  I  have  not  replied  to  various  remarks 
upon  my  letter  (20324).  p.  477.  "  E.  H."  (20339), 
p.  499,  does  not  think  that  letter  either  an  adequate 
or  correct  reply  to  Mr.  Smith's.  As  to  the  correct- 
ness, that  is  a  matter  of  opinion  apparently,  but  as 
to  the  adequateness,  he  himself  says,  *'  It  is  quite 
impossible  to  give  a  complete  or  satisfactory  ex- 

{iluiation  of  colour  virion  m  the  compass  of  a  short 
etter."  The  sole  purpose  of  my  letter  was  to  show 
the  intentions  and  explanation  of  a  particular  ex- 
periment of  Tyndall's,  which  Bfr.  Smith  had  mis- 
understood and  misrepresented.  As  to  the  general 
question  of  colour,  discussion  is  really  useless  be- 
tween people  taking  the  scientific  line  and  those 
dealing  with  it  on  artistic  principles ;  it  is  like  a 
conversation  between  people  using  different  lan- 
guages, while  each  has  only  a  very  slight  knowledge 
of  the  other*0. 

It  is  for  this  reason  that  it  would  be  waste  of 
time  to  discuss  the  subject  with  Mr.  S.  Cslton, 
who,  in  20340,  p.  499,  expends  four  columns  in 
showing  that  he  pays  no  attention  to  anything  but 
his  own  ideas,  and  from  want  of  understanding 
them,  perverte  and  misrepresente  those  views  (3 
the  suDJect  which  may  be  called  scientific,  as 
distinguished  from  artistic  or  practical.  Hence 
.  all  his  oritidsms  as  to  the  effects  of  various  pig- 
mente,  and  especially  the  actions  of  rotating 
coloux«d  discs,  are  valueless,  and,  in  fact,  unmean- 
ing. We  all  know  that  the  effect  will  be  nothing 
but  a  rough  approximation  to  a  white.  As  none 
of  the  colours  employed  can  possiblv  be  pure 
oolouxs,  and  as  their  proportions  m  the  disc  are  not 
likely  to  be  exactly  correct,  how  can  a  pure  white 
l>e  expected? 

The  fact  is  unquestionable,  that  blue  and  yellow 
*'  lighte  "  do  not  produce  green ;  bat  ligbte  do  not 
mean  those  resulting  from  passing  through  glass, 
unless  thtalaaa  cuts  off  perfectly  all  but  the  required 
lights  and  this  is  scarcely  attainable.  A  scientific 
experimenter  on  light- colours  derives  his  lighte 
from  the  prism,  and  selecte  definite  colours.  He 
would  thus  get  a  ranse  of  blues  and  a  range  of 
yellows,  and  could  produce  a  variety  of  combina- 
tions. £ut  it  appears  useless  to  talk  of  this  to  a 
person  who  insiste  upon  experimenting  tfi  the  light 
Instead  of  in  the  dark.  Why,  in  the  light,  we 
could  never  separate  single  odours ;  we  should 
always  be  fiooded  with  the  whole  componente  of 
white  li^t  superposed  upon  the  experiment  and 
should  need  a  very  intense  light  indeed,  to  obtain  a 
viriUe  result  at  all  from  the  distributed  spec 


The  evidence  is :  That  if  we  pans  the  vUfee  fi^b 
throuah  a  prism  we  subdivide  it  into  a  Iom  nia 
of  such  imperfect,  that  is  partial,  ligbte;  if  «es»> 
ceive  these  upon  another  priam,  we  n&erte 
affsin  into  the  perfect  white  with  tie  qisi&f 
diminished  by  foes  in  reflectioo.  H,  nov,  n 
separate  parte  of  this  spectrum  on  the  seeoadpdEi 
by  stopping  off  all  but  the  selected  poiiks. ««  oi 
produce  white  light  by  a  number  ox  combissliflB. 
but  obtaining,  <»  course,  a  feebler  Ug^  Bslte 
several  whites,  though  opticallr  and  sxtstiedr 
alike,  are  veir  different,  scientifically  couHmL 
Let  each  of  these  whites  be  received  upoattkBi 
prism,  and  their  difference  is  at  ooca  minifsi^ 
because  onlv  the  one  will  protdaee  a  full  speetna 
the  others  showing  only  their  apeeial  hiMa  lb 
E.Holmes,  in  his  last  par.,  p.  649,  explsintB 
fairly. 

This  is,  of  course,  the  same  tliiiig  aa  hsppwa 
the  case  of  pigmente,  as  witli  the  greens  istb 
Venetian  blinds  mentioned  by  *S.Hl,'*ps^«. 
where  two  closelv- resembling  greeoa,  aldtetofti 
artist,  are  proved  by  analysis  to  be  oonstititedtf 
different  li^ht  or  colour  elementa.  I  imsfiM  fli 
source  of  lu.  Calton*s  misapprebeaaioos  is  the  ida 
(which  I  have  observed  is  not  onoommonsaef 
artiste),  that  black  ia  a  colonr  and  whits  b 
absence  of  colour,  whOe  science  teaches  a  flk 
black  is  simply  the  absence  of  Hght,  wbeClMrikb 
due  to  shadow  or  absorbed  light,  while  white  ii^ 
united  effect  of  several  colours — e  harmonv,  in  lid 

Now,  let  us  see  the  difference  between  thsiifa 
artistic  and  the  exact  scientific  deftnitioni,  p.  ^ 
Mr.  0.  says,  **Pare  blue  maaaa  »  oertaia  to 
colour,  free  from  red  and  yellow,  while  ktscd,  leaf 
a  compound  colour,  embnces  an  nnlimltedanata 
of  hues,  &c."  How  does  this  define  blue?  lii 
mere  fact,  there  are  as  many  hoea  of  Uoessrf 
green,  and  a  green  can  be  fixed  aa  definitely  ■  i 
blue.  Thb  scientifio  definition  la  that  blue  a  i 
colour  due  to  wave-lengths,  of  which  the  Bsen  i 
4*75  ten millionths  of  a  millimetre,  while  themouM 
green  is  6*12,  and  science  can  prove  this  by  tskai 
a  perfectly  colourless  surface  and  producing  i?a 
it  Unes  of  these  intervals  with  the  reaolting  ecte 
In  the  face  of  such  facte,  Mr.  C.  must  »> 
allow  **  mere  scientists  "  to  paaa  with  a  ssdJIs  wi 
observations  as  he  makes  about  the  manuer  ia  vtai 
they  prepare  their  discs  and  work  out  *'  dod^ 
experiments.  ^ 

Mr.  O.'s  further  five  oolumns,  20432,  p.  9\ 
simply  illustrate  my  previous  remark  tbst  k 
perverte  my  statements  of  the  ecientiflc  view  c 
the  subject  by  misunderstanding  them.  o» 
does  so  as  to  my  own  remarka  aa  to  the  expee* 
mente  with  the  blue  and  yellow  glass :  be  i^ 
**  I  admit  an  exoets  of  grten  in  oombinii^  ma 
and  yellow  lighte."     I  did  not :   I  vras  dedof 


of  calling  the  mixed  lighte  passing  through  vkxffi 
glass,  blae  or  yellow,  from  a  scientific  iw^ 
point,  whatever  I  might  do  in  desJio^  witb  tiff 
artistic  effects,  or  in  ordinary  conversatioa.  Heso. 
all  his  critidsm  is  meaningless.  _._ 

Studente  of  light  and  colour  should  n^y" 
the  great  resemblaooa  between  It  and  sosnd,  a 
the  circumstances  that  the  colours  of  the  sp*^ 
of  white  light  are  to  all  intente  an  octave  (^*^ 
and  the  seven  colours  of  the  ratnlMW  eooe^ovs 
thesevennotesofan  octave  of  music  in  therehtiwig 
the  number  of  undulations  produdilg  eseh.  n*" 
colour  has  ite  specific  wave-length,  J^**^^  f^ 
tone  has  ite  specific  period,  and  ^<>*^~!'r|i] 
monies  are  dependent  upon  the  numericsl  tj'^"^ 
of  these  wave-lengths.  But  the  perceptioD  d^ 
lengths  of  light  as  colour  depends  notcoIyiF* 
the  external  actual  light,  but  upon  the  ^rg*B  e 
sight,  as  in  the  other  case  of  aound.  ^^^frz 
distinction  of  the  seientiao  and  artistic  Mw* 
in  both  cases  is  this :  the  sciences  of  optiff  ^ 
acoustics  examine  chiefly  the  external  agso^  ^ 
the  artist  is  concerned  only  vrith  the  actioa  d  » 
living  organs  of  perception.  8ifiB*> 


THB^following,  for  general  use  as  a  grsiw^ 

cator,  IS  recommended :— Castile  aoap  in  ■•'"^ 
4oa  ;  carbonate  of  soda,  2oz. ;  borsx,  1  ^^ 
ammonia,  7oz. ;  alcohol,  3oz. ;  iulphurlcsiwr.^ 
Soft  water  enough  to  make  one  gallon,  nou  v 
soap  in  the  water  until  it  is  dissolved,  aad  tha^ 
the  other  ingrediente. 

To  dean  a  soiled  chamois-leather,  b*^ j^ 
tion  of  weak  soda  and  warm  water,  rok  pW^ 
soft  soap  into  the  leather,  and  allow  it  to  i«>^ 
in  soak  for  two  hours,  then  mb  it  well sDtU Jif 
quite  dean.  Afterwards  rinse  it  ^^'''A^ 
solution  composed  of  warm  water,  sods,  iv  J«v^ 
soap.  If  rinsed  in  water  only,  it  beooio*  "jj 
when  dry,  and  unfit  for  use.  The  «BsUqo<»^ 
of  soap  left  in  the  leather  allows  thsfls«F^ 
of  the  leather  to  separate  and  beooas  «^^2 


Mr.  Oalton  recognises  that  a  odonred  liflht  is  aa 
imperfect  one.  Of  course  it  is,  because  it  fumishes 
only  part  of  the  compound  known  aa  white  Ught.  1  leathan* 


Sept.   1,  1882. 
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REPLIES  TO  QUEBIES. 


*••  In  tJuir  antioers^  OorreiporuUnfi  are  r<- 
^e^uUy  reqH€$ted  to  nrnttion^  in  each  vutance,  the 
tU  oMtf  number  qf  the  query  asked, 

[47060.]  — Hot-ftlr  and  VapoTir  Baths  —I  have 
oelTed  eight  more  letters  oa  the  eabj^ct,  one  of 
tiioh  ia  from  Isabelle  Stuart.  '  As  the^  all  are  for 
irsonal  use,  I  think  the  answer  contained  in  No, 
*4  will  be  sufficient.  A  London  engineer 
emiDff  to  entertain  the  idea  of  appljiog  largely 
kd  pnblicly  my  system,  I  will  send  him  par- 
mlara.  Oae  of  the  letters  received  is  from 
unada.  It  contains  two  three  cents  stamps, 
hich  I  am  sorry  not  to  be  able  to  give  back  to  the 
qairer,  as  they  are  qui'e  useless  to  me.  unless  I 
ake  a  trip  to  Montreal.  The  specification  of  my 
ktent  was  sent  to  Madame  Eae^nie  Baxter, 
an  woo,  Illinois,  XT.S.A  ,  with  whom,  perhaps. 
Y  Canada  correspondent  may  communicate.  I 
id  it  singular  that  some  inquirers  do  not  gire 
eir  real  name  and  address.  Some  say,  Caro  of . . . . 
hers,  P.  O.  Box. . . .— Cb.  Babaohe. 

[47144.] — Bending  Wood.— In  connection  with 
e  answer  to  theformer querist,  much  pressure  c^uld 
»t  be  expected  to  be  employed  in  a  steam  chest  of 
ood  ;  soli,  if  the  present  querist  has  much  bend- 
g  to  do,  so  as  to  answer  his  purpose  to  have  a 
earn  generator  made  for  the  express  purpose,  and 
careful  to  select  good  sound  wood  for  the  chest, 
id  makes  good  sound  joints  inputting  it  together. 
3  might  -use  sufficient  pressure  for  all  practical 
irpoaes,  but  the  less  in  substance  the  wood  to  be 
mt,  the  less  the  pressure  required.  Safety-yalves, 
12b  as  are  used  with  a  moderate  sized  model 
igfne  boiler,  weuld  be  about  the  thing.— Col- 

DDIAN. 

[17239.]— Deafness   and   Vegetarianism  — 

uppose  we  grant  that  many  vegetarians  are  thin, 

pare  people,  this  is  no  argument  against  that 

ietary ;  it  merely  proves  that  they  have  no  super- 

luooB  fat  clogging  their  limbs,  impeding  themove- 

leuts  of  their  muscles,  and  pressing  upon  the  arrav 

if  beautiful  nerves  with  which  the  human  system  u 

omiabed.    If  a  troublesome  member  of  the  House 

f  Commons  can  ''obstruct"  longer  on  Zjedone 

ban  on  brandy,  so  can  the   spare-ribbed  vege- 

aiian  and  pure-liquid-drinker  work  longer  thui 

lis  neighbour,  the  meat-eater  and  beer-sariller.    I 

aanot   fully   endorse    the    testimony   given    in 

avour  of    a   **  vegetarian   diet,*'  .so   called,   in 

he   present    condition   of    our   city  and   town 

larkets,  in  which  are  offered  for  sale  cabbage, 

auliflower,  lettuce,  and  other  heads,  two  to  four 

lay  9  old,  and  which  disanee  with  maziy  a  stomach, 

▼t;n  when  very  oarefiuly  cooked.    To  be  really 

rholeaome  and  nourishing,  green  vegetables  should 

beaten  the  day  they  are  cut  and  sent  from  the 

pot  where  they  grew.    Necessarily,  they  begin  to 

poll  at  the  very  moment  of  separation  from  the 

•stent  stem.     The  longer  they  remain  uncooked 

be  more  they  spoil,  so  uiat  if  1  buy  this  morning 

bree  nice  cauliflowers,  one  to  use  at  dinner  to-day 

rill  be  perfectly  good ;  a  second,  used  to-morrow, 

[uite  passable ;  the  third,  used  Uie  following  day, 

u  wholesome,  and  very  probably  a  cause  of  severe 

yspepsia,  yet  the  illness  may  be  attributed  to  a 

}  tally  different  cause.     The  often  unavoidable 

Itm  of  dining  at  eating-houses  in  large  towns  is  a 

ruitf  ul  source  of  stomach  complaints.    The  cook- 

ig  may  be  excellent  as  a  rule,  but  the  late-comers 

et  the  meat  and  other  articles  of  diet  **  all  hot," 

eoause  the  cooled  joint  is  used,  the  customer's 

allowance"    carved   off,    and  then    the    plate 

nd   its   contents  goes    into  a    hot    oven,    and 

bis  second  warming   ''soddens*'  the  meat  aod 

sakee  it  more  or  less  indigestible  to  even  a  healthy 

tomach.    And  cooking  of  the  vegetables  is  often 

lost  objectionable.     Cannot  some  correspondents 

f  **  oura  *'  benefit  many  a  family  by  giving  us  a 

sries  of  articles  on  the  subject  of  proper  cooking  ? 

^ere  our  vacant  spaces  utilised  for  tne  growth  of 

egetables.  and  the  refuse  of   towns  applied  to 

lanure  the  ground,  it  would    add  to   outh  the 

wealth   and   the    health    of   our    popuUtion.— 

L  O'B. 

[47346.]— Boomerang.— The  description  that 
H.'*  gives,  from  Beetou's  **Encyclopae  lia,'*  of  the 
loomerang  itself  is  quite  corect,  out  the  directions 
»  throwing  it  are  not  so.  It  should  be  held  like 
reversed  scimitar,  with  the  concave  edge  foremost ; 
loreover,  its  flut  side  should  be  downwards, 
'tufessor  MoCulloch,  of  Trinity  College,  Dublin, 
ras  not  the  introducer  of  the  boomerang  into  this 
ountry;  he  wrote  a  paper,  however,  on  the 
ynamica  of  its  flight.— Dublzvibnsis. 

[47369.]— Preserving  Mosses  (and  Ferns). 
Iiese  will  not  long  retain  their  bright  colour  wiOi- 
at  being  dyed.  A  bottle  of  liquid  for  the  purpose 
Mts  6s.  or  78.  in  London.— H.  0*B. 
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may  be  lomething  which   prevents  their  use. — 
T.  F. 

[47437.]— Threads  for  Steam  Pipes'.  I  copy 
tho  following  from  Martin's  screw -cutting  tables; 
leading-screw  of  lathe,  two  threads  ^  inch.  The 
wheels  reouired  for  scr^w- cutting  areas  follows  :— 

Pitch. 

Utn.  and  all  above. .  85 

lin 20 

fiu 20 

fiu 30 

8mall  brass  tube 30 

—A  CoLUsaT  Meobaitio. 

[47440.] -Converting  Peat  Into  Charcoal.— 
Peat  thoroughly  dried  can  be  converted  into  Char- 
cot by  heatmg  it  in  retorts  like  those  used  at  the 
gasworks.  The  gas  can  be  utilised  if  desired,  or 
toe  peat  can  be  burnt  into  charcoal  in  the  ordinary 
way.— EssAB. 

[47460.]— Bepairlnff  Mirrors  -If  those  have 
the  common  qnioksilver  backing,  they  can,  I 
believe,  be  repaired  by  putting  on  Tittle  patches  of 
the  mercury  and  tinfoil  amalgam.  The  glass  must 
be  very  clean.  I  wish  some  of  your  clever  readers 
would  explain  the  method  fully.— W.  T.  S. 

[47469.1  -  SUverlng  X^ooking  -  glasses  — 
Brashear^s,  or  any  of  the  other  processes  of  silver- 
ing telescope-mirrors  are  suitable  for  looking- 
glasses,  but  are  more  expensive  than  the  mercury 
process  used  for  the  purpose.  There  is  no  differ- 
ence in  the  process,  except  that  you  put  the  silver- 
in|^  on  what  is  the  back  of  the  glass,  and  protect  it 
with  a  coat  of  varnish. — J.  T.  M. 

[47463.]— Change  Wheels  for  Sorew-Cut- 
ting.— Suppose  20  t«eth  in  wheel  on  spindle  of 
lathe  required  to  cut  31  threads  per  inch ;  and  126 
teeth  in  wheel  on  leading  screw  containing  four 
threads  per  inch ;  to  flnd  the  No.  of  teeth  in  stud 
wheels  ;— 
The  prodact  of  former  ^    -.«««.  ^,  —     ^y^g 


20  X  31        62 
4*      6o 


pfoauut  ot  Jatcer  125 

the  answer.    Then,  as  the  wheels  from  30  upwards 

increase by6.^  x  8  gives  1?^.,  or  iij5-  nearest  to 

SO      ^  ,       .,         ,,  4.      4  X   126  X  60 

^.     Or,  reversing  the  calculation       ^^  ^  ^^ — 

or?5g^,or?i^    =  3U  threads  per   inch.     Or, 

by  Double  Slide  i2i#^*.— Setting  126   on  slide  N, 

B 
opposite  20  on  line  A ;  and  4  on  slide  e  opposite  31 

on  slide  N ;  then  the  nearest  f laotiona    -,  -  ,   *-» 


At',  are  vitible   at   one  setting.— Buttbb- 


100    126 
80'   lUO* 

SHAW. 

[474632] —Change- Wheels  for  Screw-  cutting. 
-Will  T.  P.  Gttll,  who  replied  on  p.  652,  kindly 
explain  himself  on  the  matter  of  change  wheels. 
The  instance  he  gives  does  not  bear  out  his  rule. 
Beaides,  his  rule  only  gives  the  number  of  threads 
that  will  be  cut  if  the  driving  and  driven  wheels 
are  known ;  whereas,  what  is  generally  wanted  is, 
what  the  driving  and  driven  wheels  are  to  be  when 
the  number  of  required  threads  are  known.  But  I 
cannot  make  head  or  tail  of  his  rule  as  it  is.  The 
number  of  teeth  in  driven  wheels  are  166,  of  driv- 
ing wheels  106.  The  former  multiplied  by  4  and 
divided  by  105  does  not  give  30  10  11,  yet  that  is 
his  rule.  It  is  a  most  useful  subject.  Can  no  one 
give  a  plain  intelligible  rule  for  finding  the  stud- 
wbeels  and  mandrd- wheel  when  the  only  known 
quantities  are  the  threads  on  the  leading  screw, 
and  the  r«  quired  threads  on  the  work  ?— S.  P. 

[47463.]— Change- Wheels  for  Sorew-Cut- 
ting.— I  beg  to  inform  my  brother  reader,  *''Try 
Again,"  that  the  rule  I  gave  him  in  my  reply  to 
his  qufiry  will  calculate  any  train  that  may  be  re- 
quired. Now,  a  screw  of  31  to  the  inch  cannot  be 
cut  exactly  with  a  set  of  wheels  from  26  up  to  125, 
each  wheel  increasing  by  6 ;  but,  nevertheless,  a 
train  can  be  found  that  will  cut  one  snfBciently 
near  for  all  praoticiJ  purposes.  Now,  to  begin. 
The  leading  screw  has  4  to  the  inch,  and  the 
screw  to  be  cat  is  to  have  31  to  the  inch.  These 
give  a  ratio  of  1  to  7  76.  Let  us  now  put  a  wheel 
of  26  on  tho  mandrel,  and  one  of  60  on  the  stud ; 
these  have  a  ratio  of  1  to  2.  Now,  the  ratio  of  the 
other  two  wheels  must  be  such  a  number  which, 
multiplied  by  2.  would  be  equal  to  7*76 :  therefore 
776  -f  2  =  3*875  the  ratio  required.  Now,  let  us 
put  on  the  stud  along  with  the  60,  any  wheel  you 
chose— say  30.  Then  multiply  30  by  3*876,  and 
we  have  the  number  116  26;  therefore,  the  train 
25  /  60  30  /  116  will  cut  very  nearly  31  to  the  inch. 
Now,  our  stock  of  wheels  does  not  contain  one 
with  116  teeth ;  therefore.  We  must  trv  and  arrange 
them  so  that  they  will  suit  the  numbers  in  stoc^ 
Let  us  take  the  train  20  /  40  36  /  136,  and  we  will 
find  they  will  out  very  nearly  31  to  the  inch.  Thus 
[47439.] -Cement  -This  querist  can  hardly  the  ratio  of  20  to  40  i^  as  1  to  2 ;  that  of  36  to  136 
ipect  an  answer  unless  he  says  what  kind  of  las  1  to  3*867;  then  2  x  3*867  x  4  »  30*866  very 
luent  he  means.  Plaster  of  Paris  and  fireclay  nearly  the  required  pitch.— Thos.  J.  0*Co2moB, 
wwit  the  conditions  given,  but  probably  there  '  Dandalk. 


[47463.1— Change- Wheels  for  Sorew-Cat- 
tiug*.- The  rule  for  finding  the  wheels  to  cut  a 
thread  of  any  pitch  is  very  simple ;  but  as  the 
wheels  supplied  with  most  screw -cutting  lathes  are 
confined  to  22  in  number,  it  is  impossible  in  many 
instances  to  out  a  thread  of  the  exact  pitch  re- 
quired, as  is  shown  in  your  issue  of  August  18th 
by  T.  P.  Gell  and  "J.  fc.  P."  in  reply  to  querv 
47463.  In  ver^  many  instances,  a  mere  approxi* 
mation  is  sufiB.cient  for  mo&t  purposes,  and  makes 
a  working  fit ;  but  if  you  are  constructing  a  mathe- 
matical instrument,  where  absolute  exactness  is 
necessary,  it  would,  as  no  one  csn  doubt,  be  a  verv 
great  advantage  to  be  able  to  pick  out  the  wheels 
to  cut  the  very  pitch  you  require.  I  have  a  number 
of  small  books  containing  tables  for  screw- cutting, 
showing  the  combinations  of  wheels  which  pro- 
duce a  number  of  pitches.  The  best  of  these  tables 
is  undoubtedly  by  L^rd  Lindsay ;  they  are  calcu- 
lated to  a  leading  screw  of  one  thread  to  tho  inch, 
consequently,  a  very  simple  calculation  renders 
them  available  for  use  with  any  screw- cutting 
lathe  whatever.  For  some  time,  liaving  been  con- 
fined to  bed  with  an  attack  of  gout,  I  have  been 
unable  to  occupy  myself  iu  my  workroom,  but 
have,  for  amusement,  been  calculating  out  a  set 
of  tables  for  use  with  my  own  screw-cutting  lathe. 
Seeing  that  the  pitch  depends  on  the  ratio  existing 
between  the  first  and  last  wheel — namely,  between 
that  on  the  mandrel  and  that  on  the  screw,  whidi 
can  be  multiplied  or  divided  as  reouired  by  com* 
pound  wheels  as  intermediates — I  did  not  confine  my 
calculations  to  the  change- wheels  in  my  pospassion, 

whielfro 


but  have  calculated  the  ratios  of  every  ^ 


I  from 


16  to  200  and  upwards.  16  on  screw,  multiplied  hv 
4,  the  pitch  of  leading-screw,  and  divided  by  ea<a 
number  from  16  to  200  on  the  mandrel,  gives  the 
ratio  between  the  two  wheels ;  thus  16  on  mandrel 
and  16  on  screw  cuts  4,  increasing  by  each  tooth 
added  to  the  screw-wheel  in  regular  series  tiU  30  is 
reached,  when  a  whole  number  is  a^in  reached, 
aod  it  cuts  8.  After  this,  the  calculation  is  easily 
carried  out  up  to  200,  or  more,  as  thi  series  of 
decimals  are  the  same  between  each  multiple  of  16. 
The  same  is  carried  out  for  16  on  the  mandrel,  and 
here  the  series  is  still  more  simple,  the  rise  for  each 
tooth  on  the  screw-wheel  being  *26,  or  l-16th  of  4, 
the  pitch  of  leading- screw,  and  so  on  up  to  200, 
both  ways.  With  16  on  mandrel,  a  change  of  each 
tooth  on  the  wheel  of  screw  gives  a  riie  of  -26,  till 
a  multiple  ot'  16  is  arrived  at ;  thus  15  on  mandrel 

fives,  with  16,  30,  45,  and  60  respectively,  4,  8, 12, 
6  threads;  with  16.  31,  46.  and  61,  4-26,8*26, 
12*26,  16*26,  and  so  on ;  with  16  on  mandrel,  a 
change  of  each  tooth  on  screw-wheel,  gives  a  rise, 
as  already  stated,  of  *26.  With  17  on  mandrel,  a 
chaoge  of  each  tooth  of  screir-wheel  gives  a  rise  of 
'2352,  the  whole  numbers  being  reached  at  each 
multiple  of  17:  thus  17  «  4,  31  =  8,  61  =  12,  &o. 

1  have  gone  far  enough  to  show  the  effect  of  a  rise 
or  fall  of  one  tooth  on  the  screw-wheel.  I  shall 
now  make  the  changes  on  the  mandrel -wheel.  In 
the  former  case  there  is  a  gradual  rise,  in  the  latter 
there  is  a  gradual  fall.  With  16  on  the  screw, 
and  16  on  the  mandrel,  as  before,  yon  cut  a 
thread  of  4  to  tho  inch,  16  will  now  remaia  per- 
manently on  the  screv;  16  mandrel  will  cause  a 
diminution  in  the  pitch  of  the  screw,  thus : — m  1 16 
=  3-76,  m/ 17  =  3-629i,  m  /  18  =  3*3,  m  /  19  = 
3-16789,  m  /  20  =:  3,  m  /  21  1  2-867142,  m  /  22  » 

2  72,  m  /  23  =  2-608695,  m  /  24  =  2  6,  m  /  46  =  1*3, 
m  /  48  =  1-26.  in  /  60  =  120.  m  /  60  «  1,  m  /  61  = 
0-9830,  m  / 100  =  0-6,  m  /  200  0  3,  and  so  on.  I 
have  gone  far  enough  to  show  that  a  table  of 
simple  ratios  between  wheels  for  every  tooth  from 
16  to  200  would  be  very  useful,  and  as  you  can  get 
wheels  of  14  pitch  from  Lloyd,  of  Birmingham, 
with  almost  every  tooth  from  16  to  200,  there  is  no 
reason  for  any  possessor  of  a  screw-cutting  lathe 
not  being  able  to  cut  exactly  any  pitoh  whatever. 
It  IB  quite  true  that  most  6-iu.  lathes  are  fitted  with 
wheels  of  10  pitch,  but  for  light  work  those  of  14 
pitoh  are  sufficient;  as d  as  a  complete  set  of  22 
change  wheels  only  costs  12 «.  6d.,  and  odd  wheds 
of  all  numbers  can  be  had  at  prices,  ranging  from 
4d.  to  a  few  shillings,  no  one  requiring  to  cut  a 
screw  of  spedal  pitch  need  be  without  the  means  of 
doing  so.  In  making  this  table  of  ratios.  I  only 
thought  of  my  own  lathe,  but  if  I  had  intended 
put>lication  I  would  have  calculated  the  series  for 
a  screw  of  lin.,  from  which,  by  simple  multiplica- 
tion or  division  any  person  oould  apply  the  same 
easily  to  his  own  lathe,  whatever  the  pitch  of 
the  leading  screw  might  be.  To  make  suoh  a  table 
complete,  a  similar  one  phovring  the  multiplying  or 
dividing  power  for  each  tooth  on  stud-wheel  one 
pinion  would  be  useful.  Thus,  if  you  had  16  on 
the  mandrel,  and  any  number  on  the  screw  connect- 
ing the  pair  by  any  number  of  simple  wheels,  the 
latter  would  only  serve  to  convey  the  motion  and 
to  cut  a  right  or  left-handed  throul,  dependent  on 
the  numb^  of  intermediate  simple  wheels  being 
odd  or  even ;  but  if  you  introduciBd  anywhere  into 
the  series,  a  pair  of  compound  wheels,  say,  a  20 
and  100,  it  would  have  the  effect  of  either  dividing 
or  multiplying  the  ratio  by  5,  atxsording  as  the 
wheel  or  pinion  was  a  driver  or  driven.  If  suoh 
tables  were  folly  calculated  and  carried  out,  we 
would  have  a  wonderfully  minute  rising  and  fall- 
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ng  leriea  of  pitobei,  from  one  leqoiriDg  a  micro- 
oope  to  B«e  ic  to  *  pitch  of  BeTend  f  eet.— Qebsb 
BXI. 

[47483.] —Talephone.— The  Ediao^load-speak- 
ing  leoeiTer  is,  i  Uiink,  the  best  to  hear  all  over  a 
room,  bat  you  muat  be  near  to  tarn  the  chalk 
cylinder,  or  eUe  work  it  bj  means  of  a  dock  train. 
liiere  are  not  many  load-speaking  receivers,  but 
pomibly  tome  readers  may  knour  of  something 
batter  than  £diaon*s.— EasAB. 

[474M ]— En<d:d*8  Axioms— Tf  A  +  0  » 
B  +  D,  tben,  sarely,  no  one  need  be  shown  the 
rtep  to  deduce  A-^1>=B~G:A  +  0~D»B? 
This  method,  it  may  be  urged,  is  algebraic ;  but, 
from  the  nature  of  the  question,  it  is  the  only  way 
I  can  suggest.— C.  H.  Boxanbs. 

[474S9.]— Storage  Battery.— There  is  nothing 
more  to  be  said  than  the  oxygen  at  one  plate  pro- 
dooes  peroxide,  while  the  hjdrogen  at  the  other 
reduces  it  to  to  a  lower  state  of  oxidation.  When 
the  battery  is  at  work,  the  oxygen  of  the  peroxidised 

Slate  is  tranaferred  to  the  other  plate,  end  when 
lej  are  equally  oxidised  (speaking  roughly)  the 
action  teznunatcs.  I  don't  think  anyone  has  yet 
put  the  action  into  formulsB,  unless,  which  is  likely, 

Sku  can  find  it  in  Gladstone  and  Tnbe*8  papeia— 
U2r.  Dos. 

[47491.]— Lftntam  Slides  are  very  difficult  to 
oolbur  welU  and  it  requires  praotiee  and  some 
esperienoe  before  satisfactory  results  areurrlvid 
at.  Too  can  get  transparent  water-oolourt,  and 
you  will  find  them  moxe  manageable  than  oil  or 
vmmish  ookrars ;  but  you  should  buy  a  good  slide 
from  Mr.  Lancaster,  or  any  other  of  our  reliable 
helpers,  end  with  this  before  you  co^y  the  ioteu^ify 
and  tints.  No  amount  of  written  instruction  will 
aid  you  so  truly.— £.  B.  F. 

[47491.J— Waglo-Lantem  Slides.— The  en- 
gravings  I  used  were  about  the  size  of  the  priutt-d 
portion  of  a  page  of  the  **  E.31.,"  they  were  piDLed 
to  a  board,  which  was  propped  in  an  upright  p;^i- 
tioa  at  one  end  of  a  table  near  a  window.  A 
oamera  wad  placed  at  the  other  eud,  and  was 
moved  backwards  and  forwards  until  the  image  of 
the  picture  on  the  ground  glass  was  the  proper 
sixe  to  cover  a  quarter- plate,  or  about  3|  by  4^ in. 
A  negative  was  then  taken  on  a  gelatine  plate,  and 
a  transpire ucy  printed  from  it.  Almost  any  Ions 
will  do,  if  it  is  stopped  down  sufficiently.  In 
oopying  oblong  pictures  there  is  this  difficulty— 
that  the  tranapoiencv  having  to  be  square  or  cir- 
cular, the  ends  of  the  pio'ure  have  to  be  sacji- 
fioed,  or  else  the  picture  taken  on  a  smaller  scale  to 
get  it  into  the  3^in.  sqaate ;  but  in  that  case  there 
will  be  a  blank  space  above  and  below.  This  must  be 
laft  to  tast«.  My  transparencies,  although  so 
much  reduced  in  size  from  the  original,  show  every 
line  of  the  engraring  (seen  through  a  gUss), 
although  the  picture  lUelt  was  a  fine  s^l  bu- 
graving.— M.I.C.E. 

[47494.] ^Speod  of  Small  Steam  Veaaela.- 
There  is  no  rule  for  finding  the  speed  of  steam- 
feeeali,  small  or  large,  because  so  much  depends  on 
the  power  exerted,  the  manner  in  which  it  is 
aMibed,  and  the  lines  cf  thn  yee/el,  to  say  nothing 
of  the  kind  of  propeller  used.— LAUJiOHBa. 

[47640.]— Measuring  Flow  of  Water.— In 
correetiijg  my  answer  to  this  queiy  Ifr.  B<rll  has 
omitted  to  state  that  the  cotffident  of  contraoti3n, 
"  f,"  varies  under  different  circumstances.  In  the 
case  of  a  uniform  stream  it  fs  one,  and  X  assumed 
this  for  the  cate  given,  as  the  qutrj  does  not  give 
particulars  on  the  point.— Dittox. 

[47553.]— Problem  In  Dynamics.- Theanswer 
to  this  problem  is  very  simple.  Whatever  the 
monkey  doea  as  to  ehangisg  his  eleration,  whether 
upwards  or  downwards,  the  counterpoise  will 
do  ths  very  saaie.  If  the  monkey  ascends 
1ft.  the  oounterxmise  will  ascend  1ft.  and  so  on. 
Of  course,  that  the  monkey  may  aioend  1ft.  he 
mutt  climb  2ft.  on  the  rope.  This  will  be  easily 
■eea  by  considering  the  more  simple  ease  of  two 
stationary  boiUs,  which,  including  their  loads,  are 
of  equal  mass,  on  a  calm  sheet  of  water.  If  an 
ooeopaat  of  one  boat  |Nrooeeds  to  draw  the  other 
OQS  towards  his  by  a  rope,  the  two  boats  will  ad- 
▼anoe  equally  towards  each  other,  since  their 
oommon  centre  of  mast  it  stationary.  The  simple 
principla  involved  can  be  easily  applied,  muiati* 
mmtamdU,  to  the  monkey  and  eonnterpoise.  It  im 
tms  that  the  monkey's  weight  variet  mversely  as 
the  tquara  of  his  distance  fiom  the  centre  of  the 
earth ;  bat,  in  the  firtt  place,  the  effect  of  this  is 
quite  impccoeptible;  if  the  monkey  ascends  1ft. 
hs  wiU  urn  less  thsn  l-10,000.000th  part  of  hU 
weight ;  and  in  the  seoond  place,  what  he  loeee  in 
thit  way  the  oounterpotse  will  lose  likewise,  since 
it  will  ascend  at  amoh  as  he.— BtTBUDrzsasis. 

£47563.]— Problem  in  Dynamics. —  *<  Tam 
o*ahant«r  **  is  wrong  in  suspoains  that  the  monkey 
ssanot  exert  a  downward  pressure  greater  than 
hit  tnrn  weight.  So  long  as  his  npinud  velocity 
it  In  creating,  the  tension  of  the  rope  must  m 
greater  than  his  weight ;  forif  it  were  equal  to  it, 
the  resoHant  forae  acting  on  him  would  be  zero, 


and  therefore  by  the  first  law  of  motion  he  would 
remain  in  his  original  state— viz.,  at  rest.  The 
tension  of  the  rope,  at  any  instant,  is  the  same 
throughout  its  length,  because  the  puUey  is  smooth, 
and  therefore  the  same  force  alwayi  acts  on  the 
ball  as  on  the  monkey— viz.,  the  tension  of  the 
rope  minus  the  weight  of  either.  Therefore,  the 
velocity  of  the  ball  receives  exactly  the  same  incre- 
ment in  any  period  as  that  of  the  monkey,  and  at 
first  they  are  both  at  rest.  Hence,  at  any  subse- 
quent time  they  must  be  moving  with  the  same 
velocity.  As  soon  at  the  velocity  with  which  the 
monkey  is  climbing  the  rope  ceases  to  increase,  his 
upward  velocity  also  ceases  to  increase,  and  the 
tension  of  the  rope  must  have  again  become  equal 
to  his  weight.  So  that  the  upward  velodtjr  of  the 
ball  will  idso  cease  to  iociease.  They  will  then 
each  of  them  continue  to  move  upwards  with  con- 
stant velocity,  so  long  as  the  monkey  continues  to 
climb  the  rope  with  the  same  velocity.  In  short, 
no  matter  how  the  monkey  climbs  up  the  rope,  he 
will  always  remain  on  a  level  with  the  ball,  sup- 
posing, of  course,  that  he  was  originally  on  a  level 
with  it.— Vesuvius. 

[47558.]— Water-Oloaet  Seats.— The  hols  in 
w.  c.  seats  of  best  construction  are  perfectly  round, 
not  egg-shaped,  as  often  seen  in  common  cloeets. 
Of  course,  nothing  is  required  for  setting  these 
out  but  a  pair  of  compasses.  Some  mav  perhaps 
be  seen  that  are  slightly  oval,  but  this  Is  effected 
by  bevelling  away  more  at  the  sidci  than  at  the 
front  and  t»ck ;  even  then  the  hole  itself  is  round, 
and  the  upper  edge  oval.— Qbafho. 

[47586.)— Pure  Silver.— Dissolve  in  a  mixture 
of  pure  nitric  acid  and  water,  equal  parts,  with  aid 
of  a  gentle  heat ;  dilute  largely  with  distilled 
water  and  allow  to  settle  three  or  four  days,  till 
quite  clear ;  pour  off  the  clear  solution,  and  add 
pure  hydrochloric  add  till  further  addition  ceases 
to  precipitate ;  all  the  silver  is  hereby  thrown  down 
as  chloride  of  silver ;  let  stand  till  clear,  decant,  and 
wash  once  or  twice  with  di&tiiled  water.  Collect 
precipitate  on  a  calico  or  paper  filter,  and  further 
wash  until  the  filtrate  ceases  to  give  any  i>re- 
cipitate  or  cloudiness  with  nitrate  of  silversolution. 
Dry  the  chloride  of  silver  carefully ;  when  dry,  mix 
with  four  times  its  weight  of  a  mixture  of  equal 
parts  of  scdium  and  potassium  oarl>onate;  intro- 
duce thiA  mixture  into  a  crucible,  and  fuse  at  a 
good  red  heat;  when  cold,  the  silver  will  be 
found  in  a  button  at  the  bottom  of  the  slag,  and 
should  be  quite  free  from  all  imnurities  generally 
found  in  scrap  silver.  If  required  absolutely  pure, 
I  will   give   "Ape"  further  particulars. — A.  E. 

BOBINSON. 

[47628.]— Private  Study  of  Prench  Lan- 
irua^e. — If  "Nemo"  will  procure  Prendergast's 
Fr«nch  Manual  of  the  "  Mnstery  Series,"  published 
by  Longmans  and  Co.,  Patemoster-row,  London, 
price  2s.  6d.,  and  conscientiously  adhere  to  the 
instructions  there  given,  I  have  reason  to  believe 
(hat  he  will  be  satisfied  with  the  progress  he  makes. 
If  he  requires  any  further  asfistance,  and  will  ad- 
vertise his  address,  I  shall  be  most  happy  to  give 
him  any  in  my  power.— J.  W.  Flemuio,  Kirkwall, 
N.B. 

[477641.]— Bhnbarb  Wine.— Cut  up  fruit  into 
short  pieces,  2in.  long  :  to  tvery  gallon  of  such  add 
1  gallon  of  water  and  S^Ib.  loaf  su^.  Fermenta- 
tion will  soon  commence ;  stir  up  twice  daily  when 
the  pulp  ceasee  to  rise,  wring  out  a  quart  at  a  time 
in  a  piece  of  thin  canvas,  coxk  down  in  stone  bottle 
or  cask.  Ease  the  cork  for  a  minute  twice  daily 
the  first  week,  as  sn  after  fret  (fermentation)  may 
occur.  Good  to  drink  in  about  six  months. 
P.S.— To  pleate  fancy  you  may  add  a  little  cut  up 
dandelion  root  (fresh)  or  a  handful  of  the  leavea 
per  gallon ;  but  it  must  be  all  put  together  at  com- 
mencement. Nearly  all  other  fruits  may  be  treated 
in  the  same  way.— Mclios^ 

[47646.]  —  Human  Ullk.  —  Dr.  FranUand't 
process  for  the  manufacture  of  imitation  human 
milk  from  oowt'-milk  consists  in  the  removal  of 
a  certain  portion  of  the  casein,  and  the  addition  of 
a  certain  portion  of  sugar.  On  referenee  to  the 
table  :— 

TVorann.  Cow. 

Casein 27        ....        42 

Butter 3-.T        ...  38 

Milk-sugar 5  0        3  8 

Salts    -2        ....  -7 

It  wOl  be  seen  that  by  the  addition  of  one-third 
more  milk*  sugar,  and  the  mrcval  of  one- third  the 
casein,  woman's  milk  is  closely  approached,  the 
percentage  remaining  then : — 

Casein    28 

Butter    3.8 

Hilk-Sugar 30 

SalU  -7 

The  following  is  the  method  by  whidi  Dr. 
Franklaad  hat  aooomplished  this  effect:— Allow 
one-thi/d  of  a  pint  of  new  milk  to  stand  12  hours ; 
remove  the  cream,  and  add  it  to  two-thods  of  a 
pint  of  new  milk  as  fresh  from  the  cow  as  possible. 
Into  the  one-third  of  a  pint  (from  whioh  the  cream 


hat  been  abttr%oted)  put  a  pieea  ol  teisstikc 
lin.  square,  and  set  the  vessel  io  wana  siter«| 
the  muk  is  curdled  fully  (6  to  16  minutes  nmeaA, 
aooording  to  the  activity  of  tha  retiatf).  ii«K 
at  the  curdling  commenoet.  ths  lenntt  ibnMh 
removed,  and  put  away  for  subtcquaat  ma  S» 
break  up  the  curd,  and  carefully  teparate  tkt  tiW 
of  the  whey,  and  n^idly  basit  to  boding;  m^ 
rate  the  casein,  and  dissolve  in  the  hot  -mitjU 
grains  of  powdered  sugar  of  milk,  and  onxit  vq 
the  two- thirds  of  a  pint  of  new  milk,  to  wiia  u 
cream  abstracted  from  the  one- third  wssadan 
Should  be  used  within  12  hours  after  pnpaa^ 
Although  appearing  on  paper  a  somewhat  esoif^ 
cated  process,  in  practice  nothing  it  aunaii;, 
and  results  in  as  effective  a  sabetitutiaQ  d'% 
mother's  milk  at  could  be  possibly  deaicel— A.!: 

BOBIKSOK. 

[47647.]-Bollsr.-I   muat     sst    that   ia  m 
opmion  the  boiler  shown  on  pa^  57S,  and  6Ma^ 
by  '*  Qrapho,"  it  a  very   bad    sjcmngeaan  k 
generating  plenty  of  steam.     ▲  boiler  os^t^h 
so  designed  at  to  have  tha   greatest  aune::' 
heating,  as  well  as  the  least  amovnt  ol  n£dci 
surface.    Having  been  engaged  for  a  cfaddmA 
time  experimenting  with  a  5ft.  model  host,  la 
trjing  to  get  up  st^m  with  parai&o,  colaa,  bcB<ji» 
and  spirits  of  wine,  I  have  now  adopted  a  ^ua 
furnace  in  preference  to  any  of  theae.    The  ta 
of  boiler  which  I  use  is  msde  thai : — ^T^ke  asheit  x 
copper  not  quite  1-16  thick,  and  tay  16ai.  hmi 
if  the  boiler  is  to  be  lOin.  long,  let  thii  ikad^ 
13in.  in  length ;  bend   this  -  into  a  cyliBder,  is 
over,  sa^,  I,  and  rivet  every  ^in.  with  the  Btie  'l 
brass  wire  nails  used  to  tack  down  atair-rod^jv 
thensweatthe  joint  with  solder;  maketheeodsojt? 
the  same  sheet  of  copper,  strike  a  circle  of  the  »fw 
diameter  of  the  cylinder^  smd  another,  allowiag  [a, 
which  must  be  beat  up  luti  a  flange  all  round,  x^ 
riveted  all  round  at  Uln-  from  each  end  of  s/o 
said  ojrlinder;  make  alto  a  tube  of  the  auniftc 
l^in.  inside   diameter,  riveted  and  sweated  *1^ 
solder ;  fit  this  through  the  endr,  at  one-tkird  •/ 
diameter  from  the  bottont,  nicely   turn  over  6< 
ends  and  sweat.     Now  pr<»pare  two  fahs  f»^ 
which  may  be  of   turned  sheet»iron,  and  hanst 
previously  cut  an   aperture  near    one  cod  at  t^ 
bottom,  and  a  similar  one  at  the  other  end  st  *a 
top,  on  this  latter  fit  a  flanged  ring;,  prefenblj . 
casting,  to  fit  tiie  ohimDey  on,  then  rive«  •'"i  *;*^ 
in  these  false  ends,  and  the  heat  being  afpix: 
along   the   l>ottom,   travels  to  the  end,  tnns  t 
and     back     through     the    fluo,     then    up  u. 
through  the  chimney.     Next,    for   the  farucf, 
take  some  sheet  iron,  tay,  l-16in.  thiok,  uti^ 
two  sides,  allowing  if  possible  Sin.  from  bottm  « 
boiler  to  firebars  (m  mine,  this  is  a  piece  of  H* 
same  stuff  punched  full  of  lin.  hMee,  with  a  hnir 
fin.  from  the  door).    SoWer  these  sides  along  a 
sides  of  the  barrel  from  one  end  to  the  other,  atjJ 
greatett  diameter  (they  will  not  melt  off  if  ^^ 
water  supply  is  attended  to)  ;  flAoge,  fit,  and  ct** 
in  the  ends,  one  of  which  contaias  the  door,  <*' 
the  part  of  the  bottom  plate  from  bndgt  ti  ^ 
end,  which  of  course  roust  be  air-tight  (#oai«  ^^ 
mixed  with  red  lead  will  be  found  handy,  i^- 
there  be  any  orifices  in  the  affair  awkward  toit^ 
let  the  sidea  extend  below  the  bottom  of  g7at«>  ** 
as  to  allow  of  sufficient  airway,  and  thsn  J^a  cv 
use  either  the  lamp  of  *•  Ora^io,"  or  »h#  jto* 
furnace.     I  have  omitt«d  to  state  that  I  l&^l 
that  in  the  open  air  it  was  necessary  to  fit  ce  s^ 
jacket  over  the  top  of  the  boQer,  »i*<>*"?5j* 
space,  except  where  it  is  soldered  to  ths  v^  »• 
the  sheet-iron  at  the  greatest  diameter,  ts  sioI^> 
said.— J.  J.  A,  LlverpooL 

[47654.]— printing.— Although  notentifrij^ 
voted  to  colour- work,  you  would  do  well  to  v^ 
chase  "The  Letterpress  Printer,"  puWid»»  •? 
Joseph  Gould,  Midd&sbro'.    The  following si»i- 

Sx>d  books:— ••Printer's  Practical  £»«T  i*"', 
ook,"  "Printing  for  Amateurs"  (pahtoJlS^ 
the  Bazaar  Office),  **  Eclectic  Handbook  of  I^** 
iog  "  (published  by  Birmingham  Machinists' Wb; 
pany).  For  pUnty  of  "dodges,"  "wnnkW. 
•*tips,"  and  "eye-openers,"  tubseribs  to^/' 
ritper  and  Printii*^  Trader'  JowrHal.-i-  OS^^' 

HATtCH,  JX7N. 

[47655.J-Cotton— Inmyreply  to  tMi^^JJ; 
read  "  bast "  instead  of  "  best "  m  •'  Jots  ls^«  »* 
of  several  Indian  herbaceous  plants,  g.^osraOj^  <>^ 
chorus  oapsulatis  and  Corchonit  olitdffitf-  " 
Stxtttard. 

[47657.1-Baaway  Signal  Boxes  ▼.thJJ^ 
and  Lightning.- Is  lightning  a  sooroscf^w^ 
to  the  signalman,  and  are  the  vleetrieal  ^'"^^ 
inttmmentt  a  safeguard  against  that  dtfger^ 

tively  and  negatively  if  left  to  mere  ^^^^i^JJ- 

one  side*  and  •omsthtel"J» 
we  wm  revert  to  practice  and  facts  f^!^^ 


is  a  question  which  taight  be  ane  wared  ^^f^ 
tively  and  negatively  if  left  to  mere  the«7-  *^ 
would  support  one  side,  and  some  the  < 
we  will  revert  to  practice  and  facts  *''*»^.,— wj. 
ment  upon  theory  and  probahttitiai  •f"?^. 
Out  of  about  6,0CO  pieces  of  appaiattftygg. 
ing  are,  at  near  as  nossible,  the  nmsbsroC  a^ 
ties  which  took  plaoe  in  one  year.  ^J^i^mJ- 
fused,  and  no  other  daSMgedone,  l^l4^!^lo^« 
teoton  fused,  and  no  other  harm  doati  *9*  '^ 
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mta  BligbtlY-bunii  only,  I ;  histnimeftta  entirely 
mi  «2p«  ^though,  tto  other  barm  done,  2 ;  fused 
tdiag  in  wtree  (ooreriiis  burnt  off  in  vome  in* 
uioesy  loatiBg-wirea  in  contact,  and  in  others  the 
^re  sdso  serered),  20 ;- line  wires  severed  bj  flssh 
rob&biy  consequent  on  flaw,  which  presented 
ristanoe  to  the  flash,  thns  cansinff  wire  to  be 
sited,  eranse  about  No.  10,  1 ;  signsJ-box  stmek, 
of  knookeaoff.  and  one  side  damaged,  flash  entered 
X  and  %Boupea^d  levers  and  esrths,  one  or  two 
ila  f  uaed,  signalman  luckily  escaped  unhurt, 
ila  inolttded  in  figures  above:  total  casualties,  224. 
kua,  -we  see  that  we  get  about  4  12-15thspercent 
ike  instruments  damaged ;  but  no  serious  effects 
Bue  therefrom.  About  l-26th  per  cent,  are 
riooaly  damaged  per  annum,  and  might  result 
ore  eeziously  for  tho  signalman  than  has  been  the 
ae  daring  the  year  1  sm  considering.  About 
50th  per  cent,  of  accidents  occur  which  are  liable 
prowe  fatal  to  the  man  in  the  box.  The  flash  in 
e  instance  before  me  did  not  enter  vid  the  wires, 
it  straok  the  roof  of  the  box.  A  part  of  it 
caped  vid  the  levers,  a  part  by  means  of  the 
rtE- wires  of  the  instruments,  and,  the  flash  being 
ron^.  a  part  escaped  away  to  **  line/'  fusing  two 
the  Goifs,  thenoe  Retting  to  earth  at  the  other 
rminal  station.  Here  the  wires  proved  a  safe- 
i&rd,  as  they  helped  to  conduct  away  the  flash, 
enerally  speakiflg,  the  electrical  earth  conductors 
-e  of  sufficient  capacity  to  carry  off  any  flash ;  and 
hUe  any  of  the  wires  are  liable  to  be  charged  by 
ghtning,  which  is  conducted  to  the  box,  there  is 
a  earth  escape  at  both  ends,  which  guards  against 
flying."  By  preventing  *•  flying,*'  I  mean  that  they 
pen  np  a  ready  'path  to  the  current,^  awav  to  earth, 
lua  Btopping  the  flash  from  leaving  ^e  instm- 
lent,  and  entering  the  first  earth  conductor  tiear — 
robably  the  leveis — which  might  prove  dangerous, 
tut,  stul,  there  is  the  probabilitv,  but  the  uiances 
re  quite  99  to  100  against  it.  In  the  case  where 
Lghtning  protectors  were  provided,  the  instruments 
rere  saved  from  fusion.  If  wires  are  attached  to 
oft  metal  for  earth—a  gas  pipe,  for  instance— it  is 
inite  possible  that  it  wiU  be  melted,  and  that  the 
lash  will  *'fly'*;  but  all  these  probabilities  are 
-are.  In  the  course  of  flve  years,  I  have  not  heard 
»f  one  fatal  aoddent  consequent  upon  the  electrical 
apparatus ;  it  has  proved  rather  a  safeguard  than 
k  aooxoe  of  danger,  owing  to  its  supplying  such  a 
ready  road  to  earth.  ■  It  may  be  well  to  remark 
hat  during  thunderstorms,  when  working  the  in* 
troments,  whether  block,  single-needle,  or  other- 
vise,  the  operator  should  only  touch  the  wood,  or 
>ther  insulating  mateiial  of  the  handle,  or  he  may 
set  a  fine  shock,  in  itself  not  very  desirable.  X 
lave  noticed  that  it  is  (quite  a  common  thine  to 
>lace  the  thumb  on  the  metal  of  the  handle  where 
t  joios  to  the  barrel,  in  the  S.N.  instrument.^ 

a.STOOXB. 

[47671.]— Institute  of  Chemistry  Bxams. — 
.  am  greatly  obUged  to  **  P.  G.  S."  for  his  kind 
eply,  on  p.  556  to  my  query ;  but,  as  I  am  quite 
(norant  of  the  modus  operandi  of  the  Science  and 
irt  Dapartment,  I  would  thank  '*  F.  G.  S."  if  he 
ould  tell  me  where,  in  London,  the  exams,  are 
eld'r  If  I  can  take  all  the  necessary  subjects  at 
he  sitting?  and  to  whom  I  must  give  notice  of  my 
ntention  to  presszit  myself  P~Old  Sxjbsombbb. 

""(47684.]  --Tin-p'late."Working.^1foa  ^iH  xe- 
juire  a  hatchet  stake,  half -moon  stake  (two  sizes), 
nallet,  groove  punch,  bick  iron,  and  small  hammer 
!or  tapping  down  the  joints.  I  quote  the  above 
lamesfrom  memory.  Turning  up  edges  is  done 
iviththe  mallet;  soraight  edges  over  the  hatchet 
iiake,  and  circular  ones  over  the  half«moon  stake. 
(Nothing  but  plenty  of  praotioe  will  bring  pro- 
ficiency in  this.  I  forget  the  name  of  the  plates 
[  used,  but  I  think  it  was  XX  charcoal.  Slse  was, 
[think,  somewhere  about  15  by22in.,  and  price 
t^d*  per  sheet.  You  would  do  well  to  procure  a 
ittle  work  ftomthe  Bazaar  o&ze,  entitled  "  Work- 
ug  in  Sheet-Metal,"  price  7d.,  post  free.  For  a 
!iuly  illustrated  price-list  of  tinman's  tools,  write 
to  Messrs.  Mmoah  Bhodes  and  Sons,  Wakefleld. 

-J.  HSZKALHALCR,  JUN.' 

[47694.]  —  Taking  Top  off  Violin.  —  «  Ore- 
ttona  "  must  caref oUv  insert  the  blade  of  a  thin 
table-knife,  and  gently  and  patiently  prise  it  off 
111  round.  When  replacing  the  head,  do  not  rub 
}&  the  old  glue,  but  with  strong  and  fresh  glue  go 
>ver  it  again,  and  having  ready  a  number  of  damps 
bind  all  together  until  dry.  The  clamps  are  made 
like  the  letter  £,  with  the  central  stroke  taken  out, 
Mid  are  tightened  in  the  wotk  by  a  little  wedge.— 
B.B.F. 

[47699.]— Distillation.— The  usual  process  for 
making  oil  of  peppermint  and  similar  oils  is  to  use 
a  retort  with  a  steam-pipe  attached  to  the  under 
isrfaos.  The  retort  is  bcOf-fllled  with  the  herb  in 
question  snd  steampassed  in ;  this  volatilises  the  oil, 
which  pssses  ov«r  with  the  steaou  and  condenses 
into  the  receiver.  The  oil  beiog  the  lightest,  rises  to 
the  surface,  when  it  can  easily  be  siphoned  off 
^hen  enough  has  collected.  The  oil  can  alto  be 
prepsred  by  simply  mixing  the  herb  with  water  in 
inordinary  retort,  and  dutiUing  by  means  of  a 
fire;  about  lib.  herb  to  31b.  or  4lb.  water.    The 


other  prepsratloDS  of  ^ppermfht  are  mtde  frefm 
the  oil  essence.  Mix  oil  one  part,  rectified  spirits 
of  wine  four  parts.  Water  —mix  U  drachm  oil 
with  l&gaUou  water,  and  distil  till  one  gallon  is 
collected,  which  is  the  p<)ppermint- water  of  tho 
Britifih  Pharmacopcaia.— JuiaoB  Pillbxa.oist. 

[47703.]  —  Darkening  Uahogany,  ^to,-^^^ 
"S.W."will  kindly  refer  to  Vol.  XXX IV.,  N^- 
882,  page  673,  he  will  there  find  a  reply  (penned 
by  the  writer),  to  his  query,  giving  him  full  instruc- 
tions what  to  do  and  how  to  do  it.— A.  Mamook. 

[47705.1— Inoandeaoent  Lamps.— It  is  a  pity 
some  readers  do  not  read  up  what  has  been  said  on 
a  subject  before  putting  queries.  It  has  been 
stated  many  times  that  unless  yon  want  to  waste 
both  time  and  money  you  must  not  use  the  Le- 
olanoh<  battery.  Hansen's  battery  is  one  of  the 
best  You  will  fiud  it  a  very  messy  and  costly 
game,  literally  **not  worth  the  candle."  There 
are  the  Swan,  Maxim,  Lane-Fox,  all  good,  and 
••best"— in  thtir  maker's  estimation.— J.  Hez- 
XALBALCH,  jinr. 

147709.J— A^ne.— Your  occupation  may  cause 
the  disoitier  to  hao^  about  you.  It  is  very  detri- 
mental to  be  much  m  the  damp.  Sleep  in  a  dry 
room,  with  a  more  or  less  southern  aspect,  on 
elevated  ground ;  wear  a  suit  of  flannel  next  the 
skin,  including  woollen  socks ;  change  at  least  once 
a  week,  put  on  thoroughly  ary ;  Uve  moderately 
on  good,  wholesome,  fresh  food— not  too  sloppy. 
A  fixe  in  your  bedroom  occasionally  (daytime)  will 
do  no  harm. — Melioba. 

[47714.]— TesU.—"  Pro  Bono  Publico"  wiU 
find  the  following  about  the  simplest  method  of 
estimating  potash  in  the  chrome  or  bichromate  of 
that  salt.  Weigh  off  about  5grm.  of  the  salt,  dis- 
solve in  a  little  water,  and  add  a  little  hydro- 
chloric add  and  alcohol  to  the  solution ;  boil  till 
the  salt  is  completely  reduced,  and  then  add  a 
slight  excess  of  ammonia ;  boil  till  free  from 
ammonia,  filter  off  the  precipitate  of  chromium 
.trioxide,  and  evaporate  the  filtrate  and  washings  in 
a  platinum  basin  down  to  dryness  over  the  wator- 
bath ;  carefully  ignite  the  residue  to  drive  off  am- 
moniaoal  salts;  dissolve  in  a  little  water;  add 
excess  of  platinum  chloride,  and  again  evaporate 
over  water-bath  to  dryness;  treat  residne  with 
strong  alcohol,  and  transfer  the  precipitate  to  a 
weighed  filter  paper ;  wash  well  with  alcohol,  and 
dry  at  100*  C.  till  constant  The  precipitate  is 
PtC)|  +  2K0I,  from  which  the  amountof  potassium 
present  can  be  readQy  found.  This  method  is 
applicable  to  either  the  chromate  or  bichromate. — 
Kbnxbt  a.  Bbooees. 

L47717.]-Problenx.-Wm  '« C.  W.  B."  kindly 


work  out  the  solution  to 


(I  +  x,> 


=  a.    His  solu- 


tion (No.  90?,  page  579),  is  too  abstruse  for  a 
novice.  It  would  be  esteemed  a  personal  favour. 
-Amicus. 

[47720.]- Oilstone.— Wash  youz  oOstone  with 
p^affin-Ml,  afterwards  with  soda  and  hot  water, 
and  pournpon  it  equal  parts  of  spirits  of  salts  and 
water,  or  hydioohloiio  acid.— Jaok  of  All 
Tbades. 

[47721.]— Studying  for  the  Kedioal  Pxo- 
fiassiozL. — ^You  will  find  it  exoeedisgly  difficult  to 
commence  a  medical  career  at  the  age  of  30 ;  but 
it  will  not  be  the  first  time  that  great  things  have 
been  accomplished  after  such  a  maturity,  should 
yon  be  .'suocessful.  In  the  first  place  von  can- 
not prepare  yourself  bv  **  private  study,"  un- 
less by  this  you  mean  that  you  can  learn  from 
books  certam  replies,  which  Would  be  equivalent 
to  certain  questious  of  an  examination.  In  order 
to  qualify  for  the  medical  profession,  you  must 
have  a  good  preliminary  education,  ana  about  four 

J  ears'  attenaanee  on  lectures,  hospital  training, 
;o.,  and  during  this  pneriod  you  must  pay  every 
attention  to  the  jyerfcction  of  your  education,  and 
give  special  attention  to  Latin.  If  you  were  in  a 
citjr  something  like  Manchester,  and  could  attend 
the  medical  classes  at  the  Victoria  University  you 
would  find  it  a  great  help.  You  say  you  liave  a 
**  knowledge  of  chemistry ; "  but  I  cannot  gather 
from  tilie  statement  to  what  extent.  Certify  it 
wlU  be  useful  to  yon,  and  the  more  you  know 
about  it  the  better. — A«  Manoce. 

[47731.]  —  XiUing  *•  Bottle.— As  cyanide  of 
potassium  is  extremely  poisonous,  it  is  a  dangerous 
article  in  the  hands  of  anyone  who  is  not  a  chemist, 
and  for  that  reason  is  not,  or  ought  not  to  be, 
easily  obtainable.  The  following,  however,  is  a 
simple  method  of  making  a  thoronghly  good  killing 
botUa  with  materials  which  are  almoat  alwaja  at 
hand,  and  one  which  caa  be  easily  rtplenisbed 
whenever  desirable.  Get  a  large  wide-mouth 
bottle,  a  French- plum  bottle  with  a  good  sound 
top  answers  admirably,  outanieoe  of  thick  card- 
board to  fit  as  nearly  as  possible  the  inside  of  the 
bottle,  and  just  so  tight  that  it  will  stick  firmly, 
and  not  slide  up  and  down.  Next  pick  a  quantity 
of  laurel  leaves,  young  ones  are  beat,  see  that  they 
are  quite  dry,  and  chop  them  up  into  small  pieces ; 
then  bruise  them  well,  which  is  easily  done  by 


rolling  them  np  in  a  piece  of  rag  snd  hammering 
with  a  mallet ;  turn  them  at  once  into  the  bottle, 
and  preu  them  down ;  enough  should  be  put  in  to 
be  about  an  inch  deep  when  pressed.  Over  these 
put  the  round  piece  of  cardboard,  so  as  to  keep 
them  in  their  place,  and  fix  the  lid  or  stopper  on 
the  bottle  to  keep  in  the  fumes.  Such  a  killfaig 
bottle  will  last  fresh,  if  well  stoppered,  a  whole 
season,  and  kill  insects  almost  instantly ;  at  the 
same  time  moths  put  in  overnight  will  be  found  in 
a  beautifully  relaxed  state  the  next  morning  for 
setting.  It  is  well  to  avoid  breathing  the  fumes, 
whidi  are  those  of  prusaic  acid.  It  is  not  advisable 
to  leave  chip  boxea  long  in  the  laurel  bottle,  as 
they  are  ant  to  become  thereby  undesirably  relaxed. 
Instead  of  laurel  leaves,  **  stone  ammonia  "  (am- 
monium carbonate)  can  be  put  under  the  card  ia 
the  bottle,  but  it  has  the  disadvantage  of  spoiling 
the  colour  of  green-tinted  moths.— A.  Lloto. 

[47734.]— Miorosoopio.— If  I  may  be  allowed 
to  differ  with  the  previous  replies  to  this  question, 
I  should  advise  •*  O.  O."  to  purchase  as  follows  .— 
A  monocular  stand  (a  binocular  is  simply  waste 
money  for  use  with  the  high  powers  he  requires). 
I  have  recently  had  one  constructed  by  Bulloch,  of 
Chicago,  which  he  calls  the  "  Biologies!,"  and  this 
is  quite  the  best  moderate-priced  stand  I  have  seen. 
As  to  a  stage,  Bulloch's  is  admirable,  as  it  baa 
concentric  motion,  and^  by  turning  a  small  screw, 
the  whole  stage-plate  lifts  out,  and  will  bllow  any 
sised  slide  or  a  plate  of  glass  to  be  laid  in  its  place. 
Do  not  get  a  inechanical  stage ;  the  movements  of 
infusoria  are  much  easier  followed  by  band  on  a 
glass  stage.  As  to  objectives,  I  should  advise 
Zeiss'  lenses ;  Mr.  Baker,  244,  High  Holbom,  is 
agent  for  them,  and  they  are  wonderful  for  the 
money.  You  will  require  3-6, 1.4,  and  1-9  of  24, 
50,  and  110  degrees  ap«rture  reepectively,  and  pro- 
bably after  some  time  yon  will  go  in  for  a  1-14. 
The  practice  of  using  deep  eyepieces,  though  con- 
venient, ii  very  bad  for  the  eyes,  and  I  should  not 
advise  you  to  tiy  it  much.  You  will  notice  I  have 
named  objectives  of  very  low  aperture ;  these  will 
give  you  great  penetration,  which  is  quite  indis- 
pensable for  your  work.  I  have  a  4-10  of  100**,  and  a 
\  of  150^  aperture,  and  neither  is  useful  for  bodies  of 
appreciable  thickness.  You  could  nrocure  a  stand 
such  as  I  describe  for  about  £9,  ana  the  three  ob- 
jectives would  cost  £7  14s.  I  have  worked  on  in- 
fusions myself,  and  shall  be  glad  to  assist  yon 
further  if  you  will  advertise  your  addreaa.— P.. 
P.B.M.S. 

[47735.]— Cataract.— Don't  eat  anything  at  all. 
Notea  would  be  anperflnoua,  aa,  if  you  follow  the 
adrice,  yon  won't  want  them.  That  ia  juat  aa 
aensibleaod  aa  much  to  the  purpose  aa  **  don't 
eat  aalt"  Can  anyone— a  chemiat  and  phyaiologist 
preferably— aay  what  ia  meant  by  **  supersalini^  " 
of  the  blood  ?  The  quantity  of  chloride  of  sodium 
found  in  human  blood  ia  about  4  6  in  1,000  parts, 
and  aomewhere  about  the  aame  proportion  ia  found 
in  the  blood  of  many  of  the  domestic  animals. 
The  cat  and  the  hen  have  over  5.  Chloride  of 
sodium  is  not  the  only  udt  found  in  the  blood,  so 
that  it  is  necessary  to  know  what  is  meant  by 
supersalinity,  both  onalltatively  and  quantitatively. 
However,  what  with  one  thing  and  another  being 
condemned  as  food,  yon  will  find  it  safest  not  to 
eat  anything ;  but,  perhaps,  after  all  it  will  be 
more  agreeable  to  enjoy  yourself  as  much  as  pos- 
sible, and  throw  the  quack  notiona,  aa  you  would 
phyno,  to  the  doga.— OmiB  Who  Liebs  Salt. 

[47737.]— Black  Shellao  Vamish.-If  ''Baj 
MiAtey "  will  diaaolve  ^Ib.  of  ahellac  in  1  pint  of 
methylated  alcohol,  and  add  }oz.  camphor,  and 
subsequently  ioz.  of  lampblack  and  ^os.  of 
Prussian  blue,  both  finely  pnawdered,  he  will  get  a 
thin  black  varnish  which  dries  with  a  high  gloss. 
If  too  thin,  use  less  spirit,  but  heat  it  to  dissolve 
the  lac,  and  if  scent  and  high  gloss  are  of  no  im- 
portance, omit  the  camphor.  The  recipe  above 
given  is  the  well-known  blacking,  but  probably 
ivory  black  might  be  better,  for  some  purposes, 
than  lampblack.  I  have  made  the  recipe  aoove, 
and  found  it  useful  in  many  ways,  notably  for 
dressing  black  leather  bags.— Nun.  Dob. 

[47738.]— Analysis  of  Paint.— Bisulphide  of 
carbon  will  remove  the  oil  from  paiut  mixturea. — 
B. 

r47789.]—Tnllow.— Mineral  adulterants  may  be 
detected  by  digesting  the  sample  of  petroleum 
spirit.  With  regard  to  the  detection  of  foreign 
fats,  Allen,  in  his  **  Commercial  Organic  Analysis  " 
says  they  "  can  only  be  recognised  by  the  altered 
physical  characters  of  the  sample."— B. 

[47748.]— Pickles.— Take  a  gallon  jar,  put  in 
it.  without  boiling,  two  quarts  of  the  best  brown 

Sickling  vinegar,  2oz.  of  ground  ginger,  2oz.  of 
our  of  musti^,  ioz.  of  turmeric,  these  three  to 
be  mixed  smooth  with  a  little  of  the  vinegar,  and 
putintothe  jar:  then  add  2oz.  of  eschalota,  2oz. 
of  mustard  aeed,  2oz.  of  aalt,  loz.  of  lump  sugar, 
and  as  much  cayenne  as  will  lay  on  a  shilling,  rut 
into  it  a  hard  white  cabbage,  cut  into  slices ;  vege- 
table marrosr,  peeled,  and  cut  into  fanciful  shapes ; 
cucumber,  peeled,  and  cut   up;     small  oniona, 
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peeled ;  imall  French  beans ;  large  onioni,  slioed, 
and  eat  in  quarters;  oauliflower,  broken  into 
branches.  Nothing  to  be  washed  or  dried,  but  all 
pat  in  fresh  cat,  and  quite  dean ;  ttir  it  all  well 
up  toother  erery  other  dar  for  a  fortnight,  and 
keep  it  tied  leoarely  from  the  air.  From  No.  336. 
— JoaxAH  Bbbbt. 

[4n44.)-Trlgonom6try.--Tan.  *  t-J-+  tan. 


4  -  B 


+  B 


a  -  B 


sin. 

2 

+ 


oos. 


a  -^B 


sin.  1±»  co..*-^  +  COS.-  t-    -Jn.  ^—  « 

•  «  2  2 


oot,^J-?ooe  *-^ 
oofc-_  ooe.      — 

Multiply  each  expressiou  in  the  numerator  and 
denominator  by  2. 

2  riiL --^co.,  I*^?  +  200..  1±-^  sin.  IL^ 

"'  2ooa.«+J5-oo..«_:i» 

2  2 

^  (sin,  g  +  sin.  B)  4-  (sin,  a  -  sin.  B) 
COS.  a  +  oosT^ 

«  —I^l'.   -  .-C,  H.  Rojcanm. 
ooa.  a  ^-  oo».  B 


[47744.]— Trigonometry.  — 
04  B 


Tan. 


tan 


a-?) 


a  -  B 


sin. 


(5-") 


develop  the  since  and  cosines  of  the  binomials,  and 
add  the  two  teime  together  by  bringing  to  a  com- 
mon denominator,  ana  we  get 

tan.  1±5  +  tan.  *"^  - 


B 


cos.«-*  oos,«-"  ~  sin.«  -•  sin.« 
2  2        •^-     2  2 

Tha  first  half  of  the  numerator  a  Un.  ««  and  the 
eeoond  half  in  brackets  i*  1,  which  therefor«  dis- 
appears, and  the  numerator  becomes  sin.  a.  In 
the  denominator  bring  the  teoond  term  to  cosines 
Crtmembering  sin.'  A  «  1  —  cos.'  A)  the  denomi- 

naftor.then  becomes  COS.*  ~  +  ooe.   - 
COS.  a  »  2  OOS.*  ^  -  1>  exid  cos.  B 


-  1.     Now, 

.2oos.«  ®-l. 
2 


thecsfbre,  the  denominator  becomes  ^^-±^- Jl* 
divide  the  numerator  bj  the  denomtnator,  and  the 

STpreesinn  beeomes      -*"'*•  f  — ^ 
oo*.  «  -t-  ooe.  B. 
— M.  L  C.  B. 

[47744.]— Trtffonometrr.^ 


Tkn. 


'-±l^Un.'-±^'^ 


«    -     » 

ii 


2 


cue.   «^-  * 
2 


.•_+icos,*-:ii  +,i..*_r_* 

2  2         ^    "•        2      2 


•  +  A 


.•^J*coe.*-_*: 
2  2 


2  sin.  « 


lCaIupljnam.a&dden.by  2 


an  irritable  or  passionate  temper  often  have  it 
when  their  passions  are  aroused.  Palpitation  may 
arise  purely  from  constitutional  wealmess.  These 
are  some  of  the  principal  causes  of  palpitation  of 
the  heart,  and  the  treatment  entirely  depends  on 
the  cause  from  which  it  proceeds.  The  cause  must 
be  removed  before  the  cure  can  be  effected.  When 
palpitation  arises  from  organic  disease  of  the  heart, 
it  cannot  be  radically  cured,  only  relieved.  It 
must  not  be  supposed  from  this  statement,  that 
heart  disease  is  always  accompanied  with  palpita- 
tion i  on  the  contrary,  many  persone  have  heart 
disease  who  have  never  felt  the  least  palpitation. 
It  is  therefore  not  a  necessary  symptom  of  disease 
of  the  heart.  Valvular  heart  disease  may  produce, 
and  often  does,  a  violent  palpitation,  which  is 
greatly  aggravated  and  increased  when  the  patient 
gets  in  the  least  exdted,  which  should  always  be 
avoided  in  such  a  case,  as  it  is  dangerous.  I^Bople 
with  weak  hearts  should  be  very  careful  in  their 
consideration  of  that  weak  part,  and  avcid  every- 
thing which  tends  to  increase  or  embarrau  the 
action  of  their  hearts.  The  heart  is  an  organ 
liable  to  many  forms  of  disease.  It  may  be 
fatty  degeneration,  ossification,  or  valvular 
disease.     There  are   few    people,   indeed,    that 


possess  hearts  in  a  sound  and  healthy  condition. 
Palpitation  of  the  heart  should  be  treated  only  bv 
a  qualified  medical  man.    It  is  a  disease  whien 


2Mn.  m 


"ir+4 


cos- 


.  tl   -h  COS.  b. 


[4774S  ]— Pnlpitnttom  of  the  Hanrt.— Much 
ha*  bean  said  and  written  ca  this  disease,  which, 
onfoitnnately,  is  a  oomaon  oce,  and  ooe  whkh 
oftsn  ptodoees  a  nervous  fear  and  imasni  ssai  i 
anxiety  on  the  part  of  the  patient.  Palpttatiaa  ■ 
no  proof  of  the  existence  of  disease  of  the  bentt,  as 
it  BMy  ansa  from  nuny  difierent  causes.  ladi- 
aiatian  is  a  oomsacn  oanse  of  palpitation  of  the 
Seart.  Pstscns  of  a  nervous  teotperaiaent  are 
nMStly  snb jeet  to  it,  partkularty  if  thmj  get  inihe 
laaat  a«cHad  The  blood  being  too  weak  or  watery 
is  anothar  eanas  ol  palpitation.    Pecsons  possessia^ 


should  not  be  tampered  with  by  nou-medioal 
persons.  It  is  not  very  dangerous  in  its  nature, 
out  still,  it  reqoiree  and  demands  skilled  and  care- 
ful treatment.  Some  people  attach  but  little  im- 
portance to  this  disease,  while  others  attach  too 
much  importanoe.  It  is  of  some  importance  in 
evtfy  case,  as,  if  neglected,  it  may  ImmI  to  very 
serious  consequences.  Persons  subject  topalpita- 
tten  noed  not  imagine  that  they  have  heart  disease, 
QQtil  they  know  for  certain  that  they  really  have 
it ;  and  when  the  unpleasant  information  read^ 
them  that  they  have  got  the  organic  disease  of  the 
heart,  they  should,  if  possible,  take  the  informa- 
tion in  a  quiet  way,  and  not,  even  then,  frighten 
themselves  unnecessarily,  as  it  is  a  wdl  known 
fact  that  there  are  many  persons  who  have  organic 
heart  disease  who  do  not  die  from  it  As  *  *  ABub- 
soriber'*  evidently  suffers  from  palpitation  of  the 
heart,  he  naturally  asks.  Is  it  he«rt  ajsoase  or  not  f 
In  answer  to  this  question  I  must  say  that  it  is  im- 
possible for  any  reader  of  **  ours  "  to  give  a  defi- 
nite renly.  Personal  examination  by  a  qualified 
medicsd  man  is  necessary  in  order  to  asoertain 
from  what  cause  it  nrooeeds.  and  in  prescribing 
for  palpitation  many  things  have  to  be  taken  into 
connderaticm.  It  is,  therefore,  impoesible  to  sug- 
gest any  certain  oure  for  this  one  particular  case 
of  palpitation.  0>nsult  a  physician,  and  give 
every  attention  to  the  treatment  he  reoommenas.— 

[47745.1— Palpitation  of  the  Heart.— If  you 
havehad  nieumatio fever,  thes^mptoms  may  indicate 
a  diseased  state  of  the  heart ;  if  not,  they  may  only 
indicate  indigeetion,  fiatulenoe,  or  genenl  debility. 
Persons  of  a  nervous  disposition  and  those  troubled 
with  much  fat,  get  palpitation  of  the  heart  from 
the  smallest  excitement  or  exertion ;  but  this  symp- 
tom must  not  be  deemed  one  of  disease  of  the  heart. 
—Edwin. 

[47760.1— Poliahinr  ^Wardrobe.— Never  use 
putty :  take  some  fine  sawdust  of  the  same  wo^td, 
•nd  whiting,  and  mix  into  a  paste,  either  with 
some  pale  polish,  gnm,  or  glue,  and  well  press 
homo.  When  eet,  paper  off.  This  is  scarcely  per- 
ceivable.- Jack  of  Aix  T&asos. 

[4n&3.]-Polialunc  Piano  -  Xeya.— To  Ms. 
Davibs.— The  frame  would  not  hold  the  keys 
sulfiesently  level  or  firm  A  better  way  would  be 
to  hand-screw  a  few  at  a  time  on  a  board,  and 
•crane  tiiem  in  that  poeition.  They  should  be 
finished  with  flour-paper,  care  being  taken  that 
they  do  not  get  too  tot  during  the  process  Unless 
the  Keys  are  very  hoUow,  or  much  disoolonred,  it 
would  perhape  be  better  to  dinMnse  witii  the  scraper 
altogeUker,  ustng  a  coarser  g^lssspaper  in  its  stead 
on  aboard  covered 
this  shouldbe 
and  tto  ivodes  vigorously 
tabbed  (lencthwiae  and  lace  downwards),  until  a 
good  polish  is  obtained.  Putty-powder  is  &e  best 
^oKshmg  nkaterial,  tboagli  pumioe  might  first  be 
uaed  to  take  out  any  msos  left  by  the  pa|Mr.  A 
very  hrilHant  polisli  may  be  got  by  fimshfng  the 
:  keys  with  a  similar  board  covered  with  wash- 
I  leattsr,  and  sprinkled  wiA  rouge.  A  liberal  supply 
I  of  water  is  ns  oeasaiy  during  either  process.— W.  H. 
DjLvm. 

47754.}— Ttn  Oann.— Downinonrpartof  Lsn- 
they  command  a  ready  aala.  They  are  used 
for  covering asaall onthnildinga.  Theyaraeutnp 
into  one  fiat  shsst,  one  thickness  of  stiff  brown 
gaper  Uckad  mpon  the  sUhSy  the  tm  is  tton  tnekcd 


altogether,  using  a  coarser  glasspi 
They  should  be  polished  singly*  on 
with  several  Ihuilneases^ctott 


Jl 


They  leiah  2d.  per 
477W.1-Tinn. 


.— T6M  B. 

agoIkadlOtoMof 
R.,  to  convert  into 
lura,  ant  after  thatproeass  was  accomplished, 
was  a  pesifect  pyramid  of  tms,  oeeopjing 
— -* '^ — aveiy  anpleamnt  effluvium.  I 


therefore  took  a  piece  of  ooRugated  ivoaiDB^ 
6ft.  by  6ft.,  pboed  it  at  an  an^of  45',idS 
ap  round  with  oonunonbrickakMsslsid,  vA| 
few  iron  bars  across,  upon  whieh  I  be&tifci, 
using  coal  and  wood  for  a  start,  but  sBlawssR^ 
utiliinnff  the  cinders  from  the  stokehnls.  Ipieitu 
many  tins  upon  the  iron  as  would  lie  QMBit,a4 
made  a  clay  mould,  so  that  the  soldir  saati&firii 
fall  into  ii  The. tins  were  tapped  witk iibt 
occasionally,  and  all  the  solder  and  tia anefm' 
them  in  the  shape  of  thick  bars,  in  themosli  nj 
the  tins  opened  in  the  oourae  of  this  pcoeHi,tii^ 
made  a  good  bottom  for  a  new  road  tast  vnOa 
in  progress.  Theproduotfrcnnthemosid  vn». 
melted  in  a  ladle  and  cast  in  tbhi  bsn,  bin 
separated  from  the  dross,  and  fetdisd  tbe^x 
per  pound,  paying  well  for  the  operstioa-?]^, 
Wa 


[47766.]— Bleotro-platlaff.— The  mm  b^ 
slty  or  RM.F.  of  the  current  may  bs  ihovskrt 
common  current  detector,  price  about  £1 ;  WH 
instrument  will  be  of  little  value  hi  esthBitii||| 
proper  current  for  electro-plating.  Antastnadl 
for  this  purpose  should  have  two  coils,  isd4 
oostabout  £3.  An  iUustrated  artids  wosldli 
required  to  properly  describe  the  initrBaeit. 
Edwin. 

[47756.]— Meaeorlngr  Bleotrio  Onnrnt^ 
The  instrument  most  used  for  this  p»pw| 
electricians  was  Siemens'  dynamometer,  botnoef 
Profs.  Ayrton  and  Perry  have  broaf^  oott 
am-meter,  or  galvanometer,  measuziDg  is  tmfm 
(or  nearly  so),  and  this  we  mostly  use  bow,  beott 
of  its  great  convenience.  There  are  other  a«» 
ing  guvanometers  similar  in  action,  sad  ooteUft 
French  one  by  Dupres.  As  **  Galvsnomstsc'i"  a» 
rents  are  for  elet^ro-plating,  I  ecaroely  tkalk 
requires  an  instrument  like  the  above,  for  I  hn 
been  told  by  a  gentleman  oonnected  with  Bksf' 
ton's  well-known  electroplating  establiihneiij 
Birmingham  that  they  measure  the  stra>tft| 
their  currents  by  the  amount  of  depositioB  Mm 
in  a  given  time.  Others  that  I  have  hmrd  ofeii 
not  tell  me  the  power  of  their  onxxenti  in  tKli* 
nical  terms.— Tbzzd. 

[47757.]— ]Canganene.—The  most  inpoM 
manganese  ores  are  (1)  The  dioxide,  or  fjnkA 
MnO.  (^Brauiiite  Mn,0,:  (3)  nsMin* 
MpsO«.  Theeehi^er  oxidee  are  bothiedsori: 
MnOs  when  heated  to  rednees,  and  froa  ttuiliik 
subi^tance  metallic  manganeae  is  obtaiasd  bf  b 
tensely  igniting  it  in  a  wind- furnace  viAv^ 
Ume,  glam,  fiuor  spar,  and  lampblack.  Other  aii> 
ganese  orea  are  psilomelane  (MnBa)  0  +  MiOt 
rhodocroiite  or  manganese.«par,  BCaCOj :  ae> 
gaoite,  Mn,Ob  (0H>.:  alabanite,  HnS:  a^ 
hauerite,  KbSt.  *<  Chlorine  "  wiU  see  fron  th 
that  (sulphur  and  barium  excepted)  thets  siiwr 
few  real  mipurities  in  the  ores  of  msagsnns.  B 
he  wishes  to  obtain  an  exact  qualitstiteorqM- 
titative  analysis  of  any  ore,  he  can  do  so  bfttj 
methods  given  in  tto  ordinary  texthooki;  toonf 
to  beinserted  here.— G.  Hsbbtb. 

r47759.]-Arch8eeIosicaL— Presuming  Oise; 
dform  structure  to  to  ancient  work,  it  seentos 
eomparable  with  tto  buried  crosses  fooodosttt 
wolds  of  Yorkshire  between  1866  and  1874  U* 
were  compoeed  of  ohalk  sides  filled  un  vtft  #■ 
the  four  arms  pointing  to  tto  earonsl  fc» 
Leading  antiquaries  suppose  themooose^vB 
Roman  agrimenseaal  operations— divisioa  ssd  a* 
signment  of  estates  among  tto  oolooi^  is  BoaJ 
Britaia.  See  7:i#  ^frrJUn^ma.  voL  xii.  pp*^ 
and  151.— H.  S. 

[47760.]  -Tinninc  and  OmlTnnlaiBg  hog.' 
This  is  bemgdone  by  Mr.  £laaor^  of  BIsflkltatf- 
street,  Lon&n,  8.E.—SDfWin. 


;.]-K.M.a  •• 

el,   made    by 


"— nssagisei 
Peon,  sw  tn 


screw  engines  of  6.00<^  indicated  ^^■^f''*!^!^ 


54in.in  diameter,  and  2^iL  stroKaad  sievs 
number,  three  on  eadi  side  of  shq».  ^^^ 
compound  expansion  enginee^  tto  eipSDflOBsS' 
woa&g  on  tto  back  ef&e  main  sfide,  sal  iiM^ 
to  cot  off  steam  from  1-10  to  e-10  of  stnkanf 

enaiaea  are  made  to  woskeomponnd  by  sn  epi^r 
BMntof  valvea  fixed onsideof  cytotaB.tkttt' 
ward  blinder  on  each  aide  being  tto  ki^P<^ 
ao  that  one  eyfind«  asay  to  wuftad  hi^  I*^ 
and  tto  other  two  low«  or  all  thies 


ThTLitositi;' 
h.  per  sqasif  ■»' 


Ea^g^Tso  that  either  Isngth 
in  ease  of  abreakdown.  T 
numhei^  and  wodt  at  Mlh. 
Tart. 

[47769.1-Wimfttr  ladaetion  Oe^-^itt; 
deneeat  I«Bpn.-lto  wire  eanbe  thsssiiU 
ttoaecondaiywiretoayo.g|iiinsiy.  1^ 
wire  hni  bean  need,  bet  it  eennol  hseosvtf^ 
nsefuXnem  witti  ^fiM«^  flkimenL  AB  »•  ■* 
lampe  tove  earbon  filsmsnts  — Knwg. 

[47769.]-Wim  fttr  IndnetfeniM^^ 
m%htdofQr  anindndion-eaa  eC  a  rncttfi"*'' 


Sfi^t.   1,  iB82. 
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♦'ll  insoljited.  I  Bhould  not  ti«k  it,  however., 
bd  silk- covered  vire,  aud  free  Ui>it  you  get  it 
roperly  (u>vered.  Both  phitinum  aud  CArbon  are 
led  Largely  hj  the  different  maken  in  the  raanu- 
^ure  of  incandescent  lamps.  Thn  caibou  fi!a- 
ent  in  zny  opinion  is  the  besti  pUtiuum  beiug 
kble  to  f  use.— W.  B.  Hicss. 
[47769.]— Wire  for  Induction  Coll— Incaji- 
eaoezit  Xampa  — Cottou-covered  wire  will  not 
%  for  intensity  coili,  muless  each  coil  is  insulated 
ItU  tbin  twine,  and  then  well  covered  with  hot 
iT&ffin  wax.  I  do  not  advise  *'Amftttur  £iec- 
ician."  to  use  the  wire;  ho  had  btstrer  try  some 
Ik-ooTered,  and  not  have  any  further  trouble. 
etrbon  filaments  are  used  for  lamps,  the  prepara- 
^n  of  'which  has  been  explained  iu  back  uuojbers. 
■W,  T.  W. 

[47769]— Wire  for  Induotion-Coils.-Pla. 
uum  is  now  seldom  used  for  the  old  fiUmeutin 
candescent  lamps.  All  the  well-kuown  laoips, 
cludiiii;  £didon  »,  Swanks,  and  Maxiw'd,  are  made 
!  c&rbon.  TheQuehouse  pa^nt,  1  believe,  uses 
cxirbon  filament  with  platinum  wound  round  it ; 
ad  a  ue'w  iiivention,  the  patentee  I  forget  fur  the 
reaent,  is  one  in  which  a  platinum  wire  is  used, 
>und  which  glass  ii  made  to  fit  closely,  so  that  no 
ir  intervenes.  This  is  supposed  to  make  the  flla- 
leiit  last  a  longer  period,  but  it  is  open  to  objec- 
ions. — Tbtkt). 

147769.]  — Wire  for  Indaction  Coils.  — Incau- 
escent  X»ami>s.— No.  36  wire  is  used  for  induction 
}iXA,  bat  it  is  b^d  economy  to  use  cotton  •covered  in 
Vdce  of  ailk.  Much  more  silk- covered  c&n  be  got 
Q  the  same  space.  As  you  have  the  wire,  perhaps 
t  might  pay  to  use  it.  Carbon  filaments  are  used 
or  incaDdf  8c*ait  lamps,  platinum  filaments  being 
io  good. — J.  Hkzmat.hat^h,  jun. 

[47770.]— Preventing  Bust.— If  "  W.  P.  M.'* 
vill  line  his  show-case  with  waterproofed  car* 
K>lised  paper  he  will  avoid  the  rusting  of  his  steel 
roods.  The  theory  of  its  action  seems  to  be  the 
lormation  of  a  chemical  atmosph'  re  oouoteractinff 
^e  causes  of  rust  and  t&misb.  A  similarly -treated 
issue -paper,  **  auti-tamish  pap-^r,*'  is^  made  for 
olveramiths  and  jewellers*  use. — £.  L.  S. 

[47770.]  — PrsTOntlnff  Bust.— Never  put  a  case 
with  cutlery  or  polished  goods  ssamst  an  outside 
wall.  Tou  might  prevent  ru>t  by  naviug  your  case 
painted,  or  give  it  a  coat  of  patent  knotting  and 
hue  with  zuiC— Jack  of  Aix  Ibjldbs. 

[47770  ]—Freventinff  Bust.-If  "W.P.M." 
can  place  a  vessel  containmg  a  small  quantity  of 
sulphuric  acid  in  his  case,  I  think  that  will  prevent 
bis  articles  from  rustiog.  The  action  is  that 
sulphuric  acid  hiS  a  gre&t  affinity  for  moisture, 
therefore,  keeping  the  air  perfectly  dry.  The  acid 
should  be  changed  now  and  then.— W.  B  Hicxs. 

[47770.] —Preventing  Bust.— Bust  can  be 
totilly  prevented  in  a  close  case  b]|r  putting  in  a 
small  cup  or  widts-mouthed  bottle  without  cork  an 
ounce  or  two  of  fused  chloride  of  caldua.  if  the 
csjie  is  not  perfectly  tight  this  willreouireienewine 
at  intervals  when  it  bMomes  fluid.  Common  f  usea 
chloride  of  calcium  can  be  obtained  at  the  rate  of 
about  Is.  per  lb. ;  it  prevents  rust  by  its  strong 
afnuity  for  water,  which  it  rapidly  removes  from 
the  air,  and  is  constantlv  used  for  preserving  steel 
and  iron  sp'^cimens,  ana  delicate  bslanoes  in  oases. 
It  is  useless  in  the  open  air.  becoming  rapidly 
■aturated  with  water.  A  gas- flame  is  worse  thsn 
useless  for  tha  purpose.— Thos.  Flbtohzb  Museum- 
street,  Warrington. 

[47771.]  .Dead  Black  for  Brass  —Heat  the 
brass  till  you  oaonot  touch  it ;  dip  it,  by  a  brass 
wire,  into  nitric  acid  for  four  or  flve  seconds ;  then 
beat  it  till  it  turns  quite  black,  itnd  is  covered  with 

freen  blisters.  When  cold,  brush  with  a  hurd 
rush.  The  operation  sbould  be  performed  iu  a 
welUventilatedf  room,  and  a  Bunsen's  buruer  will 
Hive  the  requisite  heat,  if  the  article  is  not 
Urge.— J.  P.  E. 

[47771.] -Bead  Black  for  Brass.-If  the  arU- 
Mvs  are  small,  place  them  near  the  fumes  of  burn- 
In^  straw  for  a  little  while,  and  they  will  be  covered 
Siih  a  very  adhesive  pure  black  colour ;  or  else  tint 
lem  in  silvsr  solution  A^CyKCy,  and  then  rub 
icm  over  with  a  hot  solution  of  potassio  suTphuret 
I  water.  Use  as  hot  as  you  cjui,  and  plenty  of 
ilphuret.  You  will  get  a  floe  colour  this  way, 
biough  it,  of  course,  costd  more  than  the  straw 
lethod.  This  is  what  is  falsely  called  oaidiaiug 
Iti  the  trade.— GiBDLESTONS  Wbioht. 

[47775.]— Staining  Sycamore.— I  generally 
lye  my  sycamore  and  beech  veneers  in  logwood 
jod  a  little  common  soda.  For  stainio^,  soak  red 
Mrood  in  wood-n>iphtha  for  imitation  biroh  or  ma- 
l^oganyi—  J.  Lewis,  Brushmaker,  Swansea. 

[4777^1— Staining  Sycamore.— You  will 
never  make  it  look  like  birch  for  grain,  but  you 
Kiay  colour  it  with  water  aud  burnt  sienna,  or  lick 
*  over  with  squafortis.- Jack  of  All  Thaj)E3. 

[47776.1-Beadiaff  the  Dlorse  Code.— The 
Boa  of  one  letter  is  distinguished  from  the  com- 
n^ncement  of  another  by  a  short  pause  of  the 


needle  if  on  the  machioe  itself;  if  priuted  l>y  (he 
instrument,  there  should  be  short  spaces  between 
each  letter,  and  longer  ones  between  each  word. — 
W.  R.  HiCM 

[17776  ]-Beadlnff  the  Morse  Code.  — After 
sigualling  one  letter  a  spnoe  i«  made  before  com* 
mencincr  the  neat.    Thus,  A  N  wou'd  be  • —     —  • 

aud  WE- •  A  greater  Hpace  is  mado  between 

each   word   than   between    each   letter.  —  Telb- 

OBAPBS. 

[47778  ]  —  Whitewashing.  —  Very  likely  the 
walls  want  sizing  Mud  p<iperioK,  so  that  the  stains 
will  not  strike  through.— W.  T.  W. 

[17779  ]— Soda- Water  Siphons-Are  fllled 
from  a  soaa- water  machine,  the  water  being  under 
a  pressure  of  from  130  to  1601b.  The  siphons  are 
inverted  and  filled  through  the  tap,  the  air  inaide 
being  sniffed  out.— B.  M.  S. 

(47779  ]— Soda- Water  Siphon  —Soda  or  pot- 
ash-water siphons  are  charged  with  carbon  dioxide 
gas  under  pressure  fiom  a  reservoir ;  the  gas  is  not 
generated  m  the  bottle.  At  the  ordinary  tempera- 
ture, the  gas  is  soluble  in  about  its  own  bulk  of 
water,  and  its  solahiliry  increases  directly  as  the 
pressure,  accordiog  to  Henry's  law ;  but  when  this 
IS  suddenly  removed,  the  ^as  escapes  with  brisk 
effervescence.  Advantage  is  taken  of  this  circum- 
stance io  the  preparation  of  soda-water,  as  it  is 
called.  For  this  purpose,  the  water,  which  may  or 
may  not  contain  soda  or  other  salts  in  solution,  is 
mechanioaUv  charged  with  a  large  quantit]^  of 
carbon  dioxide,  by  the  use  of  a  condensing- syringe 
attached  to  a  reservoir  filled  with  the  gas.  The 
excess  of  the  gas  thus  forced  into  the  liquid  occa- 
sions the  briskness  and  pungency  so  much  prized 
in  this  beverage. —C.  Habbis. 

147780.1— Chemical  Diplomas  —In  order  to 
become  aTellow  of  the  Chemical  Society,  a  can- 
didate has  to  be  proposed  by  a  **  Fellow,**  and  sup- 
ported by  a  certain  number  of  other  **  Fellows  " 
(I  think  four).  It  is  a  Question  of  iufluence  rather 
than  Imowledge.  The  Institnte  of  Chemistry  re- 
ouires  a  candidate  to  pass  two  examinations,  the 
first  in  general  and  theoretical  chemistry,  physics 
and  elementarv  mathematics,  and  the  second  a 
practical  examiuation  in  all  the  details  of  analytical 
chemistry— this  examination  extending  over  flve 
days.  Write  for  a  prospectus  to  the  secretary, 
Somerset  He  use- terrace,  W.C.— W.  Cosdukss 
Stables. 

[47781.1— Gold-Dust  Vaxnlah  —Take  soma 
paJe  copal  varnish  (oil),  and  add  about  six  times 
the  quantity  of  turpentine  (oil  of  turpentine  if  ^oa 
like,  but  there  is  no  difference  between  oil,  spirit, 
and  essence) ;  then  get  some  slaked  quicklime,  and 
put  about  a  thirtieth  of  the  whole  bulk  of  your 
varnish  into  the  bottle;  shake  violenUv  a  good 
many  times  and  put  aside  to  settle.  Decant  the 
clear,  and  there  you  have  the  houid  for  painting 
with  gold-dust,  or  any  of  the  bronxe  powderr. 
— T.P. 

[•17784  ]—Ol8tem.'10  x  24  »240,differenoein 
quantity  run  by  C  and  A  +  B.  Then,  1200/  2  - 
120  a  480  gals,  run  bv  C.  And  as  480  :  1200  : :  24 
:  60  minutes,  time  which  C  will  take  to  flll  cistern 
.*.  60  +  30  s  90  minutes,  time  tsKen  by  A.  H-'Uce, 
24  /60  +  21  /90  s=  S  part  of  dstem  fllled  by  C  and 
A.  And  1  -  I  rr  i  part  fllled  by  B  .\  24  x  3  =  72 
minutes  time  B  takes  •  so  answer  is,  A  90  minutes, 
B  72  minutes,  and  C  60  minutes.— Scotch  Wobeino 
Meohanzo. 

[47781.]— Cistern.— A  +  B  +  C  pour  in  cistern 
60  gallons  per  minute.  Manifestly  A  +  B  pour 
30  gallons  per  minute,  and  C  20  galls,  per 
minute.  Then  C  would  fill  cistern  in  60  minutes ; 
A  in  90  minutes.  A  +  C  flll  1-60  +  1-90  per 
minute  =  1-36  of  dstem.  But  A  +  B  +  C  flll  per 
minute  1-24  of  cistern.  Then  B  fllls  1-24  -  1-36 
s  1-72  per  minute  of  cistern.  Therefore  B  would 
take  72  minutes  to  fill  cistern.  Ans. :  A,  90 ;  B,  72  ; 

0,  60.-MACHKX. 

[47787.]-Blaok  SheUac  Varnish. -Qas-black 
is  best ;  mix  with  about  1  in  10  of  finely  powdered 
rOi>in,  and  rub  well  up  with  spirits  of  turpentine  to 
a  stiff  paite,  and  put  in  the  shellac  in  pellets; 
shake  up  well,  audit  is  done.  But  naphtha  is  better 
than  methylated  spirit  —Jack  of  All  Tbades. 

[47789.] — Tank  —Make  a  solution  of  curd  soap 
with  b.>i!iug  water ;  to  this  mix  a  littie  linseed  oil, 
in  which  a  Lttia  camphor  has  been  dissolved.  Pour 
over  inside,  and  go  over  outside  with  a  solution  of 
sugar  of  lead,  sulphate  of  zinc,  or  alam  -Jack  of 
All  Tbadss. 

[47793.]— Blectro-platinff  —The  cyanide  used 
by  you  must  have  been  utter  rubbi»h.  One  ounce 
ot  good  cyanide  would  have  been  more  than 
euough.  Get  some  really  good  cyanide  at  7s.  per 
lb.  Add  nitrate  of  silver  to  your  present  solution 
until  no  more  precipitate  is  thrown  down.  Pour 
away  supernatant  liquid.  Wash  pp.  in  distilled 
water,  theu  dissolve  in  solution  of  good  cvanide, 
add  one-fifth  more  cyanide  than  it  took  to  dissolve 
p.p.,  and  the  plating  solution  will  be  formed.— 
Eowiir. 


[47793  ]-BJeotro-Platinff.— When  you  had 
your  cyanide  of  silver,  you  should  have  mado  a 
saturated  solution  of  potassium  cyanide,  and  added 
it  to  the  white  precipitate  imtil  it  was  all  dis- 
solved, and  then  added  a  littie  more  for  free 
cyanide ;  and  then  added  water  according  to  the 
rlass  of  work  you  intend  to  do.  For  electrotyping, 
•iboutapint;  for  general  plating,  half  a  gallon. 
You  had  better  now  evaporate  a  good  dealof  the 
water,  then  add  a  litUe  solution  of  potass  oranide, 
and  try  with  battery.  If  it  does  not  act.  add  some 
more,  and  try  again.  Try  this ;  and  if  it  does  not 
answer,  write  again,  and  I  will  tell  you  how 
to  cover  silver.  Never  despair.  —  GzBDLXSTOirE 
Wbiqht. 

[47793.]  — Bleotro-Platinff. — "  A  Beginner »' 
probably  owes  his  failure  to  the  use  of  the  commer- 
cial cyanide  of  potassium.  Cyanide  of  silver  (like 
the  chloride)  is  easily  solume  in  a  solution  of 
potassium  cyanide,  with  which  it  forms  a  soluble 
double  salt  (KAe)  (CN),.  Had  the  cyanide  been 
pure  all  would  have  gone  well ;  but  commercial 
cyanide  of  potassium  (by  Liebig's  process)  always 
contains  about  1- 6th  of  potassium  oyauate,  since 
it  is  prepared  by  heating  a  mixture  of  potassium 
carbonate  and  potassium  ferrocyanide  accordiog  to 
the  following  equation :— KaCOa  -I-  EaFc  (CN). 
«  6KCN  +  KCNO  +  Fe  +  CO..  The  iron  U 
easily  separated  by  means  of  its  superior  specific 
gravity,  but  the  emanate  is  allowed  to  remaixi,  as 
for  most  purposes  its  presence  is  immaterial.  The 
undissolved  precipitate,  therefore,  probably  con- 
irists  chiefly  of  cyanate  of  silver,  wbioh,  though 
soluble  in  amhionia,  is  insoluble  in  potassium 
cyanide,  therein  differing  from  rilver  chloride.  A 
emanate  can  be  reduced  to  a  cyanide  by  heating  it 
with  charcoal  in  a  covered  crucible.  **  A  Be- 
ginner **  mi^ht  try  this :  If  he  wishes  to  purify 
the  commeraal  cyanide,  it  can  be  done  by  dissolv- 
ing it  in  cold  dilute  alcohol  in  which  the  cyanide 
is  soluble — the  cyanate  only  very  slightiy  so ;  fllter 
off  from  cyanate,  and  evaporate  the  solution  down. 
— C.  Habbis. 

[47795.]— BlTetinff  China.— By  tempering,  I 
mean  hardening  too  soft,  and  softening  too  hard 
metal.  There  are  two  kinds  of  wire  sold,  hard- 
drawn  and  soft 'drawn.  If  yon  use  the  hud  it 
must  be  heated  a  little,  or,  in  Uie  act  of  bending  an 
angle,  it  would  be  almost  sure  to  crack  or  break. 
The  very  soft  needs  only  a  littie  hammering  to 
make  it  more  flrm  or  springy.  The  wire  should  be 
flattened  and  faced  off  with  a  flle  on  both  sideSt 
and  the  length  of  the  rivet  should  be  accurately 
adjusted  to  the  length  required— Le.,  the  distance 
between  the  holes.  If  the  metal  is  not  left  too 
thick,  you  will  flnd,  on  pressing  the  rivet  to  its 
place,  that  there  will  be  just  sufficient  **  give"  or 
**  spring"  to  admit  of  the  ends  passing  the  edgea 
of  the  holes  and  dosing  in  afterwards.  This  can, 
of  course,  only  be  attained  by  accurate  fltting. 
Tuu  may  not  succeed  at  flrst.— Alfojob. 

[47804.1— Model  Engine  Cylinders  —Presum- 
ing that  tne  cylinders  are  cored.  I  think  that  the 
best  way  to  do  the  above  would  be  to  obtain  a  piece 
of  hard  wood  about  lin.  thick,  fasten  it  flrmly  into 
the  face-plate  of  the  lathe,  then  turn  a  hole  large 
enough  for  the  cylinder-flange  to  fit  tight,  then 
fasten  th*)  tool  in  the  rest,  and  take  a  light  cut 
right  through;  flnishoff  with  a  smoothing- bar.  I 
should  not  advise  vou  to  use  a  twiot-drill  tt  yon  are 
not  a  good  hand,  for  they  are  likely  to  run  out  of 
centre,  and  it  is  next  to  impossible  to  get  them 
right  again.  I  have  made  a  good  many  cams, 
rollers,  &c.,  in  my  time,  and  h^ve  always  bored 
out  the  small  things  in  the  above  way.  Shall  be 
happy  to  give  any  further  information,  if  required. 

[47810.] -Heating  Soldering  Irons  —Would 
not  a  small,  tinmau*s  charcoal  stove  answer  your 
purpose  ?  or,  if  only  wanted  for  a  short  time,  why 
not  use  a  spirit-lamp.— W.  T.  W. 

[47816.]— SUicste  of  Magnesia —<*  Magne- 
site"  may  not,  perhaps,  be  aware  that  talc, 
meerschaum,  asbestos,  and  Fi-ench  chalk  are  all  of 
them  silicates  of  magnesia,  possessiog  the  following 
empizioal  formulsB:— French  chsllr,  MgsSiiOu; 
meerschaum,  MgtSiaOi, ;  talc,  MgsSfiHfOia :  asbes- 
tos, MgCaSiOj;  meerschaum  aui  French  chalk 
are,  periiaps,  the  purest.  Would  not  one  of  these 
answer  the  purpose  ?— C.  Habbts 

[47817. ]~Bapid  Blectro-PUting  —Solution 
of  cyanide  of  copper  and  potash,  and  cyanide  of 
silver  aod  potash.  (See  answer  to  **  A  Beaioner," 
47703.)  The  copper  cyanide  is  precipitated  from  a 
solution  of  the  sulphate  with  a  solution  of  potassium 
cyanide.  The  green  precipitate  is  washed  with 
water,  and  diuolved  m  a  solution  of  potassium 
cyaniae  in  the  same  manner  as  the  silver  solution. 
In  use  to  be  kept  warm ;  however,  it  is  not  always 
necessary.  It  is  only  wanted  for  pewter,  z'nc, 
iron,  or  steel,  or  articles  pewter-sotdered.  The 
articles  must  be  thoroughly  dean  and  free  from 
grease  of  any  kind.  If  you  know  nothing  of  the 
Bubject,  you  bad  better  get  a  book  of  eheoustry  or 
electro-metallurgy,  and  uuderstand  what  you  are 
doing.  -Qibdlbstonb  Wbioht. 
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QUERIES. 


r4781B  l—Eoxisontal  Windmill.  —  Will  some 
reader  frire  a  de»itfii  for  a  borizontal  windmill,  and  best 
mj  to  fix  it  at  gable  ead  of  booae  to  work  a  forcM^ompt 
Pleaae  gire  aise  and  abape  of  laila,  wbat  material,  and 
*  fthof  am*  and  siqppoaed  power  of  mill  vepreeentod 
D.— CosrrAJiT 


[47819.]— Electrical.— I  bave  a  Oriaoom  motor,  tbe 
armature  of  wbicb,  wlien  tbe  current  ia  applied,  onlj 
tuna  a  abort  dietanoe—abont  |  of  tbe  eircomferenoe  of 
tbe  mtgnet.  Will  aome  kind  reader  toll  me  tbe  caoae, 
and  bow  to  rem«dT  it  t  I  nee  a  6-oell  Biobromato,  sup- 
plied bj  tbe  maken.  Alao,  tbe  caoM  of  mf  battoy 
nmnii^  down  after  about  tbree  minatea'  working  t  How 
can  it  be  reetifled,  and  wbat  are  tbe  best  proportiona  of 
materials  T  Al'o,  wbat  number  and  vise  of  bi<Jm>mato 
eelU  are  required  to  work  a  10-caodle  power  Swan  lampi 
Any  binfei  will  be  gratef ullj  received.— BaxoarAT. 

[47810.]— I*effal.—Oui  I  compel  tbe  property  owners 
in  a  private  street  to  put  mtea  and  a  cbannel  down  to 
take  tbe  top  water  beyond  my  property,  as  it  isagieat 
nnisanne  to  me,  or  wbat  course  can  I  take  to  remedy  it ! 
I  baTe  a  grate,  and  it  bas  to  take  tbe  water  from  tbe 
wbole  street !— Q. 

[47821.'— Bainwater.— I  sboold  be  vlad  to  know 
bow  small  tadpole-like  ereatores  can  be  kept  out  of  a 
watarbott !  Altbongb  tbe  butt  was  well  rinsed  and 
acnibbed  before  tbe  last  spell  of  wet  weatber,  tbe  water 
is  already  swanning  witb  tbese  cteatiirBs.— W.  P.  H. 

1478S2.}— Tempering. —I  am  turning  up  some 
bieyelebabiu  and  my  tools  will  not  keep  aoy  edg«  for 
more  tban  about  two  minutes.  Having  beard  tbat  toola 
ate  aometiroes  bardantd  in  lead,  I  sbouJd  like  totiy  it, 
but  do  not  know  bow  to  <lo  it.  Can  any  reader 
assist  me !  I  make  my  tools  red-bot,  and  plunge  them 
into  water,  but  still  they  will  not  keep  a  good  edre,  and 
after  a  few  minutes'  use  tbey  eease  to  cut  alfagether.— 
Axxioos. 

[478».]— Drink.— Win  some  of  o»irs  tell  me  wbat  I 
can  take  wben  I  feel  a  craTiog  for  aloobolie  drink  coming 
on  me  t— IC  P. 

(4TBM.]  —  Fuller's  Keronnr  Bichromate 
Battery.— To  H.  Broocs.— Thanks  for  your  proffered 
recipe  to  make  tbe  abore.  but  I  wish  to  know  wbat  pro- 
portion of  culpburie  acid  to  wat«r  is  used  in  botb  tke 
mner  eell  and  outer  jar,  and  wbat  quantity  of  mercury 
ismedf  Also,  bow  often  tbe  battery  sbonld  ber&- 
plenisbed,  and  bow  ?  I  made  one  aeoosding  to  your 
formula  wbicb  worked  exceedingly  weQ  at  fizst,  bat 
scon  deteriorated  in  intensity,  and  apparently  seemed 
worn  out.  I  shall  be  pleased  if  you  will  kindh- answer 
tbe  above  queries.  I  have  used  a  l^erlanrh^  cell  for  over 
twofeaatoiinga  nigbt  bell,  and  also  in  oooneetion 
witb  a  door  oontaei,  but  now  it  bas  ceased  to  work,  al- 
though I  bare  tborougbly  washed  botb  tbe  carbon  atd 
porous  cell  in  vain.  The  connections  are  good,  and  the 
muriate  of  ammonia  Is  sufficiently  pure.  Ckn  you  please 
inform  me  what  may  be  wrong,  and  bow  to  remedy  it ! — 
Oxo.  W.  TxA,  Pittebuig,  Pat.,  U.S~A. 

[478tS.l-I^ffal.-Win  Ur.  Wstberfleld  kindly  give 
me  his  advice  on  tbe  following  T— A.  leases  a  farm  of  B. ; 
lease  stands  tbree  yeais  when  A.  complains  that  it  is  too 
dear,  whereupon  B.  reduces  bis  rent,  bbortly  afier  H. 
dies.  B.'s  son,  C,  now  comes  in  aa  landlord.  Now  tbe 
lease  mentions  nothing  as  regards  tbe  game.  C.'s  son, 
D.,  who  bas  shot  over  tbe  ground,  now  bears  tbat  A.  bas 
lesised  the  game  to  a  person  who  advertises  tbe  ground, 
and  says  all  former  letve  withdrawn.  Now,  hasD. 
(tbiougb  bis  father,  the  landlord;  any  power  to  shoot  on 
tbe  ground,  and  would  not  tbe  alteration  in  the  lease 
(reduot*on  of  rent)  bring  it  under  tbe  Ground  Game 
Act  I  Tbat  is,  could  D.  be  prohibited  fromahootiag 
bares  and  rabbits  T— J.  P. 

[47896.1— Dandelion  Beer.— Will  any  eorraspond- 
ent  be  ku>d  enougb  to  inform  me  bow  to  make  duiaelion 
beer  ao  as  to  drink  "sharp  "  t  Tbe  followiog  is  tbe 
manner  in  wbicb  it  bas  hitherto  been  made,  but  each 
time  it  bas  been  a  failure  :— 1.  Boiled  duxdelion,  and 
then  added  &  little  ginger,  sieved,  and  allowed  to  coot 


down,  and  then  lox.  German  Teast,  or  1  gill  of  brewex's 
Teast  instead,  to  every  6quiuis,  and  sugar  to  sweeten  bas 
been  put  in  and  allowed  to  work  for  13  hours,  after 
wbicb  it  baa  been  aieved  anin,  and  put  into  a  large 
st^ne  bottle ;  but  at  Mie  ena  of  about  three  days  it  in- 
variably turns  sour.  Will  any  one  say  where  tiie  mie> 
take  eomea  In,  and  oblige  T— Oiia  ur  Loooxaos. 

[47897.1— Oriat  Xills.— Win  some  practioal  readers 
of  tbe  *'  E.  IC"  kindly  give  me  a  little  information  as  to 
the  best  kiud  of  grist  miU  for  a  farmer's  use  who  bas  a 
4-b.p.  aftcam-engbe  T  Whether  one  would  be  profitable 
to  a  farmer  grinding  for  neighbours.  &e.  f  I  bave 
beard  a  great  deal  of  Barford  and  Periuna'  machines, 
Nicholson  and  Sons,  and  loto  of  others,  but  every  maker 
dalma  to  be  the  best,  and  to  be  able  to  beat  mill-stonea. 
I  shaU  be  very  ^ad  mdeed  if  I  oan  get  some  really  use- 
ful infoimation  as  to  the  above,  as  I  cannot  afford  to 
wmsto  money  on  experiments.— Amatxux  Paxxxx. 

[47828.1- Microphone.— Wbat  ii  the  best  one  to  use 
for  tmnsmiwsion  o(  speech,  ^.,  to  a  telephone  receiver  f 
How  sboold  same  be  ananged  at  the  transmitting  end  of 
wire,  with  telephone  and  battery  there !— J.  H. 

[47829.]— Iiantem  SUdee— Wiihbig  now  to  prepare 
some  msgio-lantem  »Udea  for  coming  winter,  wanted 
best  method  t>f  d<>veloping  gelatine  plates  for  same. 
Also,  particulars  of  cbromos  for  transferring  to  glasa  !— 
J.H. 

[47830.1— Plating  Solution  .—Would  some  eone- 
spoodent  kindlr  give  a  method  of  determining  the  per- 
eentige  of  fneacid  in  solut'on  of  CuSO«  used  for 
plating,  or  say  if  there  is  an  instrument  fwr  the  poxpoael 

l478Sl.]-Milk  Analyelfl.-WiU  Mr.  AUeu  kindly 
give  the  process  usually  adopted  for  analysis  of  milk, 
and  calculation  necesssxr  to  addace  the  probable 
amount  of  added  water  T  Also,  if  any  prooess  wiU 
dtteet  milk  which  is  tbe  product  of  a  diseased  animal  \— 
B. 

[47832.]- Nickel  Analy«ie.-WiU  Mr.  ABen 
fcmdly  say  wbat  is  the  usual  prooess  now  adopted  for 
anal vsis  of  niekel  and  cobalt  ores,  and  nickel  rcgulus, 
&c.  t— R. 

[47888.1— OoU.  —  To  Mx.  P.  Walxkx.  —  Bavinr 
lefeiied  to  back  numbers  for  a  form  of  med  eal  coil,  and 
seeing  yours,  I  widi  to  ask  if  you  would  explain  to  me 
tbe  way  tbe  smaU  powers  or  wires  are  soldered  to  belixV, 
as.  of  course,  there  would  be  several  rows  one  above  the 
other  T— Ox  x  ur  a  Fix. 

[47834.]— Karrled  Woman's  Property  Act.— 
Can  a  married  woman  bold  real  aad  penxmsi  property 
over  £900  falling  to  her  from  an  inteetoto,  for  her  separ- 
ate estate,  and  can  she  legally  wiB  the  same  vritboot  the 
coneent  of  her  husband  !  Is  it  necesssry  to  do  anything 
toprovent  tbe  butband  claiming  it  T  Tbe  woman  was 
married  in  1880.  Tbe  intestate  died  in  June  last.  WiU 
tbe  Act  passed  duiiog  tbe  present  Secsion  affect  tbe 
above  T— Hauohold  Hxad. 

[47835.]— OheapTent  orWorkehop:— Win  any  of 
ours  assist  me  t  1  am  about  to  erect  a  rough  abed  for  a 
smoothing-room  of  about  14ft.  by  14ft.  by  9ft.  high. 
Waether  would  wood,  bricks,  or  stcme  be  tbe  cheaper,  or 
ia  there  any  such  thing  aa  all  metel  tente  T  A  friend  told 
me  be  bad  seen  aome  such  tbinr  advertised.  Hie  place 
would  be  unusuaUy  warm,  as  there  would  be  a  stove  in- 
side. I  bave  plenty  of  room  to  build  on,  and  I  want  to 
know  wbidi  of  sil  these  would  be  tbe  cheaper.  I  would 
require  a  great  many  windows,  as  tbe  shed  would  bave 
tobe  weU  l%bted.-J.  M.  L. 

[47836  ]-Pott*8  Patent  Irone.-Wfll  any  fellow- 
corxespondent  kiodly  oblige  me  by  aaying  what  purpoee 
these  irons  were  neciaUy  designed  to  fill  I  Tbe  handle 
is  of  polished  hard  vrood,  and  im  separate  from  the  ircm, 
Mid  toe  latter  is  packed  inside  with  something  like  tow, 
to  retain  the  beat.  I  suppose.  Are  tbey  superior  to  tbe 
old  13  or  141b.  irons  cast  all  folid  t  Ibey  are  made  up 
in  **  sste  *'  of  three  differrnt-sised  irons  and  one  baadle. 
Can  three  cr  four  all  laige  ones  be  had  !  Wby  axe  tbey 
ia"sets"?-J.M.L. 

[47837.]— I*egal.— I  am  a  candidate  for  a  situation 
uniier  a  town  council,  two  cr  three  of  whose  members 
are  bankrupt,  but  bave  compounded,  and  bave  retained 
their  seats  in  the  corporation,  notwithstanding  their 
being  bankrupt.  I  want  to  know,  as  those  members  wiU 
vote  aeaiast  me,  a  son  of  ose  of  them  being  a  candidate, 
could  I  challenge  the  votes  of  those  members  who  are  or 
have  been  banlmipts,  and  v^o  never  ree  gned,  but  kept 
their  places  in  the  town  council  7  Have  tbcf  a  right  to 
vote  I  Tbe  situation  is  as  bead  of  a  laxKe  departoaent, 
and  my  principal  opponent  (tbe  aonof  tbecouncillcr;  is 
only  23  yean  of  age.    It  is  in  Ireland.— Candidate. 

[47838.]— To  Xr.  Wetherfleld.— A  friend  in  tbe 
west  of  Ireland  bas  proposed  to  assign  me  some  linds 
there  which  be  holds  by  lease.  I  fesr,  however,  this 
lease  cannot  be  vabd,  for  I  find  included  in  f  he  area  or 
acreage  are  tbe  public  highways  wbicb  partiv  border  tbe 
farm.  Surely  the  landlord  who  gave  the  lease  had  no 
more  right  to  the  public  roads  of  the  country  than  be  has 
to  tbe  space  of  Trafalgar-aquare.  It  is  as  though  I  let 
our  Editor  the  bouse,  31,  Tavistoek-street.  and  pot  in  tb«> 
agrewmfiit  the  space  of  half  tbe  street  in  front.  Now,  if 
he  vrere  fooliidi  enough  to  accept  a  lease  from  meof  what 
does  not  bdong  to  me,  and  in  tbe  same  document  aerepto 
of  Bometbiog  whidi  I  bave  an  honest  powtr  to  di«p<j««uf , 
ean  tiie  document  and  the  agreement  be  valid,  anJ  is  not 
pait  of  it  fradulent  I  Ton  may  think,  pa>baps,  (bat  I 
ought  not  to  aoerat  of  audi  foolish  baigmins,  nor  do  I 
think  I  would  if  I  bad  tbe  power  of  refusing  ;  yet  I  find 
in  Ireland  sudb  transactiona  are  quite  oommon  between 
landlord  and  tenant,  »nd  my  friend  Lis  actuAllyb<en 
pajing  rent  for  tte  public  roads  for  20  ycirs  and  county- 
cess  sJaO.— A  PUZZLKD  Saxov. 

[47839.]- Vlewliena.— I  bave  an  opr<>rtunity  of  get^ 
ting  my  oboiee  of  tbree  view  lenses,  ^%ch  of  6in.  fucus  : 
tbe  fir»t  measures  lin.,  tbe  next  liin.,  and  tbe  third  l^iu. 
diam.  I  want  the  glsss  for  a  pocket  ca^Ie^^  and  deeire 
faultless  definition.  Wbat  is  tbe  advantage  of  tbe 
Urger  lens  f  Shall  I  be  able  with  it  to  use  a  larrer  stop, 
and  ad  ahorten  exposure!  Doea  it  help  the  deflnitioo— 
or  wbat  T— ^Fbccs. 

147840.]— Mierosoopio.— I  bave  been  examining 
tbat  most  curious  objeet,  the  Yolvox  globitor,  witb  a 


iin.  and  \m.  objective,  yet  I  caoaet  see  ffcr  tmnibili. 
on  the  globe,  or  the  vibratory  fil«znsBts  vteb  mni 
Witl  some  frienl  say  wbat  pow  is  neeeMxy.^r 
must  bave  a  wide-angle  objeetlve  T  Mj  Talrjvi  99. 
amall,andsre  rollimr  about  in  eosxpaxy  wHk  w^ 
variety  of  16  Uttle  bafis  wbleb  are  attechrftar'^fc 
a  raft,  and  go  lurching  tfaroogh  the  water.  I4otA» 
their  cilia  enbcr.— Volvos. 

[47841.]-81ftinp  Maohine.-Win  any  mkez 
form  me  wbat  kind  of    '    ' 


titke  SMfc, 

sifting  waabing-powder  f — Dxr  Boap. 

[47849.]- Eleotrio  JAght  tor  WorUhep.-Tl 

any  reader  of  oun  give  bia  aonkaa  as  to  tb  tt^m 
bilityof  adoptiiw  the elaotrfe  light  mderlbefeCd^ 
dreumataaesa  t— Our  ironfoundry  ia  about  SQCttyK 
and  about  94ft.  high  to  underside  of  the  tern  j 
traveUng  crane  ruuiiDg  the  fiolllcnfftbof  tbeikivp- 
veoteusfltting  up  with  xaa  exnept  side  badkULM 
tbese  are  of  little  are  for  flooi^wazxiatbsmii£«d« 
shop.  We  bave  ample  engine-power,  and  I  tkifk 
witb,  say,  two  ligbto,  we  ahould  be  able  to  fflnw 
tbe  plaee  wdL  Bespeetiug  tbe  dyiminu,  wislA  1 1 
poss  ble  f or  us  to  oonstraet  oar  own !  Wc  km 
cspltal eoginecrsi'  shop.  Any  iiiimsJiniissilnri  is 
system  to  employ  undrr  tbe  liininistonrws  sedtta^ 
bable  eoat,  wul  he  tbankfallj  teeaHedby— laoanoifa 

[4784S}-Aoonatie8.  — Oaa  nay  reader  kad 
anawer  tbe  foUowiog  t— Haa  tbe  matiwlal  of  ukidA* 
containing  air  iafonned  any  fnflnestf  ea  Chsteaiti 
of  tbe  maas  of  air  T  Por  inataaee,IaekealMl*«« 
put  into  vibration  tbe  air  contained  ia  it,  aad  teite 
get  a  certain  note;  I  now  make  a  aeoood  cBse,nj 
to  aU  rcapecta,  but  of  an  entirely  dUferent  raslemL  V! 
tbe  note  rendered  by  tbe  vibratirm  of  tbssircl 
scoood  case  be  tbe  same  as  in  the  fdcmv  iasbuxv  *  '^ 
to  give  tbe  special  example  to  wkidilwiibtssifir^ 
principle.  1  find  the  intonation  of  the  xaass  ol  «r  n 
tainedinthebody  of  a  violin*  and  then  ztpboitkt 
dinary  sides  by  steel  or  brass  ones  of  tbessaudmi 
sioos.  WiU  tbe  intonation  of  the  asasi  of  n  \ 
affected  1— A.  E.  Txax. 


LC.P.Bd.,  replying  In  tbe  I^mmeH  of  Aar.  Sh 
querist, seems  to  think  tbe  bieyele  not  atsUSMti 
cause  hernia ;  but  at  tbe  end  of  his  reply*  be  siyi -* 
should  like  to  point  out  that  I  do  not  wish  ay  cfSDs 
to  be  taken  aa  extending  totfae  tiicf«3e,stoeetteai^ 
tiona  which  attend  tbe  tidcr  of  that  maehine  an  «td^ 
diffef  ent  In  seme  important  pointa,  aa  I  soon  Umi* 
on  tbe  only  occasion  I  bave  ridden  one.'*  WiBSs 
Bdmunds  wben  be  returns,  or  aome  other  B«bj 
reader,  say  if  trieyde-riding  eanaee  more  stnia  <ai 
abdominal  ransclea,  Ae..  or  tboaa  purtioei  ttdr^^ 
luptured,  than  bieyde-oding !— Q. 


[47845.]-Canaries.— I  bave  been 

aring  my  laat  two  brcods  of  canariea,  owing  to  Irti 

birds  uUing  their  young  ones  frcm  ovter-ice£n('ia 
the  top  off  tbefr  beaka  wbentheysnit* 

days  old.  WiU  some  one  teU  me  the  osne  of  tte '  1 
've  my  birds  dean  sand,  fresh  water,  aad  b«ft>m) 
ly,  and  a  dean  nest  tbe  day  before  tbsTOGSffl 

batched.— JuuA . 

[47846.}— Bleotro-PlatiniT'—^  *  w«koDdr»« 
metalluigy  I  find  it  w«wni*»»o»»4t  miug  &  s(dat»BJ 
nitrate  of  mercury  to  dip  artidea  in,  prsrioui  topbfx! 
in  tbe  silver  bath.  Ia  this  plsn  injnnoos  to  lMaia-«< 
in  tbe  case  of  eleetio-^ating  taUeapoona  which  an  rt 
frequently  in  diahea  at  a  high  temperature !  bd 


not  great  danger  of  tbe 


igerof  tbe  mercury  volaoliarngcrtee 
witb  tbe  food  in  which  the  QMMn  ii  p 
—A  Bkoixxxs. 

[47847.J— Eleotro-Platinff.— I  have  befiBtryofl 
plate  silver  direct  on  aaaa  **  Nevada  "  silver  fpoosf  ea 
a  bath  made  of  Cyanide  of  ailver  diasolved  ia  eyaiM 
potaaBtum,but  without  aneeess.  Tbedspoaitofiiheraa 
spoons  has  a  wbite  frosted  appeaanee,  aad  < 
number  of  blisten,ao  tbat  wben  I  try  to  sod 
toe  silver  at  ooce  stripe  from  the  spoons.  Wiu  * 
or  some  other  kind  reader,  say  witat  is  tfa  ciQ»»i 
how  to  remedy  tbe  evil  T— A  Baourvxa. 

r47848.]-Beplatinff  Worn  Steel  Piokle  14 
— 1  wish  to  replato  a  psckle-foik  fromwhlch  tk  r 
bas  been  worn,  eijwaiiig  tbe  steeL  WIU  mm 
me  a  receipt  f  I  succeed  In  replating  oU  foitB  1 
q)Oons,  but  fail  here. — O.  T.  J. 

r47849.1-atrenfftl&  of  Pipes.-!  find  •  ^ 
rule  in  £ankine*s  '*  Bules  and  Tables  '*  ^p-  i^ ' 
edition)  which  I  should  like  to  have  expUissi 
rule  ia  one  for  determining  tbe  least  proper  tktfl 
for  a  east-iiun  pipe  of  a  given  bore  to  hear  sffwil* 
sure  from  within.  "  Krer,  divide  tbe  giestasT  pp^ 
to  feet  of  water,  by  12,000,  and  muHii^  tfasbiri«1 
teraal  dism.  of  tbe  pipe  by  the  ouotieDt.  Seooodly.  a 
amean  proportiooal  between  the  faitcnul  is^j 
1  itto. :  tbe  greater  of  thoae  two  quaatjtiei  ▼»  t' j 
required  thickness."  It  seems  to  ms  thU  the  m 
quantity  must  always,  or  near^  always,  b«  to  »»J 
of  tbe  other,  and,  further,  for  in  exoea  or  vm 
reasonable.    Pancy  a  94in.  tube  with  a  thsks* 


'  =3  19*  Mia.  I— G1.ATTOX. 


[47860.1-SeneitIaed  Paper.-Wodd  sj|2 
amateur  or  Mr.  Lancaster  tell  me  wfaytbertsflr* 
senitised  paper  that  I  use  for  pbofeogtspbie  Viw^  J 
beii«  kept  tor  a  little  time,  beeoaass  osvcMd  «»" 
«>oteor  spedcs,  aad  pleaae  state  bow  I  sUF" 
these  spota  from  appearing  t— A.  L.  T.  J 

f4786i.]-Sewin»-M[achine.-I,fc»«  }jfk 
stitch  aewing-mach me,  mannfartorea  by  JJ^lM 
Weir,  liondon,  «bicfa  doea  not  feed  eelL  Oa*^ 
kindly  teU  me  how  It  ean  be  remadled  V-J<  ^> « 

[478S9.1— Kiaoondnot  of  Appr6atlol^-^' J 
'.  WsTuxariRUK— I  bave  aa  •WW«b»  ■"ii; 
imself  from  worit  just  wben  ha  SoQSM.  1^**^ 


him  beavQy  for  it-«a  mnch  aa  8s.  61  P<L^L*  01 
it  not  be  best  to  take  bim  befiore  a  asgin«»  ;^, 
wbkb  Omit  should  it  be!  The  faadeotartj^  *2«| 
lostthneistobestopoed  for,  but  Itsksft^fL 
away  altogether  is  a  diffenait  tbtog  froabitfC'"* 
time  tbroegb  belBg  late  and  so  foffh—W.  ^  ^ 
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:478S3.1— Xrector  for  Kieroaoope.— WiU  llr. 
Acaster,  or  some  other  reader  acquaioted  with  the 
bjeot,  explain  how  this  very  utefm  addition  can  be 
e«ply  made  to  an  ordinary  microscope  for  botanieal 
>rk  t  Thepaneralic  pow*^  which  an  ereetor  ffi^ea*  at 
tU  aa  the  erection,  is  most  oonyenient  In  diaaecting 
inuta  ohjeets  ;  yet  I  am  told  that  erectors  are  Tery 
Idom  maide,  and  are,  perhaps,  for  that  reason,  expen- 
se. On  an  emergency,  latelv,  I  used  the  first  two 
iata  of  a  pocket  telescope  vriih  a  2in.  micro,  objectfre 
the  end ;  bat  the  oontriraace,  though  better  than 
thioff,  was  naturally  not  very  estitf AOtoiy.^NoMAO, 
TUbad»  Bohemia. 

[47854.1— Beapine  -  UaoMne.— In  working  an 
uiaary  rcAping-macnioe,  how  much  of  the  energy  ez- 
Mkded  ia  utilised  in  the  cutting  1  I  »uspect  a  large  per- 
ntas«  must  be  lost  in  it  ietion.— ^A.  J.  F. 

[47SSS.]— Oas-Enffine  for  Dsmaxno.— I  have  a 
-h  .p.  gas-engioe  of  Crossley's  make,  vertical  pattern. 
^▼a  X  aoffi.ient  power  to  dnve  a  dynamo,  large  enough 
work  six  or  eight  incandescent  lamps  of  20-candle 
"wer  eaeh  !  If  so,  what  would  be  the  probable  cost  of 
e  dynamo!  The  cunent  would  have  to  be  conveyed 
•out  86  Tarda.  Will  •*  Anglo-Dane  "  or  •*  Tried  '*  in- 
nn  me  f— B.  M.  8. 

[C7S56.J— Preaervlnff  Meat.— "Would  any  reader 
the  **  B.  M."  kindly  inform  me  of  the  best  process  for 
ckinw  CO  iked  meat  in  hennetically  sealed  tins  (giving 
o  moatti  operandi)  t  Al^o,  if  meat  can  be  preserved  in 
ove  manner  in  wnole  joints  and  larger  quantities  ?— 

C47867 .1— Defeot  ive  Sewin  gr-Maohine.— Would 
r.  £.  Martin  kindly  answer  the  following  t— I  have  a 
ot  machine,  the  stitches  of  which  are  very  irregular 
leoffth.  If  the  feed-wheel  is  kept  free  from  oil,  it 
yrks  oetter  for  a  short  time.— F.  £.  T. 

[47888.]— The  Berliner  VioUn.—I  have  read  with 
r«at  interest  the  rrevious  letters  on  this  subject  In 
le  of  them  *'  Fiddler  "  states  that  the  Berliner  rceona- 
>r  improves  onl^  the  t«ne  of  common  violins.  From 
lis  anaes  the  question :  Fbr  what  reason  should  it  not 
0'«n  improve  the  tone  of  the  beet  violin  T  I  fail  to  un> 
eratandwhy  it  should  not  improve  the  tone  of  the 
?tter  class  as  well  aa  those  of  the  inferior  date.  Logi- 
illy  speaking,  the  improvement  should  be  greater  in 
te  hlgker  claas  violins.— 6.  FaTsa,  Bwanaea. 

[47860.]— Dirty  Oil.— I  h«ve  about  80  gallons  of  oil 
hich  I  have  obtained  by  cleaning  dirty  and  gressy 
>tton«waate  and  spooge-doths,  aa  used  in  eogine-olean- 
i{7,  &c  Win  any  of  your  very  numerous  ani  generous 
^adera  kindly  inform  me  by  what  means  or  proceaa  I 
an  dean  the  above,  so  aa  to  make  it  uaeful  and  aaleable, 
r  to  what  pnrpoae  it'  can  be  applied  t  I  have  heard  it 
an  be  used  ia  making  printers' ink.— Stamtobo. 

[47860.]— Monntinflr  Diagonal  for  6ilzi.  OlaM 
Etefleotor.  —Would  **  Ordenc  Vital,"  or  some  other  of 
rour  oorreapondents,  describe  the  beet  and  neweat 
nethod  of  moonting  the  diagonal  for  a  6iin.  aflvered 
rlaaa  reflector,  with  ita  ad juating  acrewa  or  meana  of  ad- 
uatment  ?— B.  £.  C. 

[4786L]— Photography.— What  is  the  reaaonthat 
he  ordinary  15-grain  iron  developer  uced  with  wet 
^latee  will  not  do  for  dry  plates  t  Alao,  why  wUl  not 
!yanideof  potaah  do  to  fix  dry  platea,  instead  of  hyp<^ 
(Olphitelof  aodaf  What  ia  absolutely  the  beat  devel- 
oper for  atudio  uae  for  dry  platea,  and  the  eaaieat  and 
aoat  under  control  T— Ouvaiaa. 

[47863.]  —  Painting  and  Qildin^  Wooden 
CjOttera.— Would  aome  one  inform  me  how  to  gild  the 
ibove  aort  of  letters  7  Also,  what  colour  the  aidea 
hould  be  painted  to  suit  a  black  ground  on  which  the 
etteraaretobeput?  Siz^  of  lettera,  7in.  from  top  to 
K)ttom.  and  lin.  broad.— CnuRCM-HiLL. 

J 47863.]— Aniline  Dyes.— Can  any  of  ourreadera 
orm  me  which  of  the  folloidng  dyes  ia  the  least  fugi- 
tive—magenta,  fucheine,  er  violet  7  Whidi  would  be  the 
bett(?r  dye  (magenta  or  fuchaine;  to  uae  with  ultramarine 
for  bringmg  up  a  lively  white  colour  in  paper  pulp  t— 
«r.  O.  T. 
[47834.1— Ohemiatry  Examination.— Win  any 
eader  kindly  recommend  me  one  or  two  booka  to  uae  for 
he  South  Kensington  examination  in  organic  chemiatry, 
dvanced  giade  t— W.  O.  T. 

[47S65.]-TTtilieation  of  By-Produots.-Can 
ay  fellow-reader  hdp  me  in  the  foUowing  difficulty  T— 
tn  an  extenaive  farm  aome  amall  gaaworka  have  Seen 
rected.  The  tar  ia  most  useful  in  a  variety  of  ways. 
iao  the  "  gaa-lime  "  as  a  manure  ;  but  the  ammoniacal 

auor  maxdy  collects  in  a  pool  near  the  works,  and  is 
d  to  beuaeleaa.  The  aopply  of  it  ia  not  great,  there 
elng  only  two  xetorts ;  but  aa  it  ia  beginning  to  run 
own  the  field,  aomething  mnst  be  done.  Ia  mere  any 
^eap  praotioal  Wi»y  of  umiainff  it  aa  a  maanxe  I  How 
fumld  it  anawer  to  mix  it  wim  the  offal  of  a  ndghboai^ 
Bg  alaughterbouae  I— Fuzzlbo. 

i47de6.]-Landlord  and  Tenant.— I  let  furnished 
partment!,  and,  unfortunately,  got  bad  lodgers,  who 
■D  a  bill  of  nearly  £S0  :  gave  them  notice  to  quit,  they 
>ok  no  heed  of  notice.  I  took  first  opportunity  of  lodc- 
ig  them  out  of  anartments  after  notice  to  quit  had  ex- 
bed,  and  retain  tneir  boxea,  papers,  Ac.  Can  I  diapoae 
r  these  and  and  for  balance?  I  may  aay  they  (the 
idgera)  are  working  a  patent  through  an  agent :  the 
gent  nuBufaoturing  and  aecurin^  orders,  and  paying 
vteattea,  after  deducting  commiaaion,&c.  Any  informa- 
ioQ  gratefully  received.— tiiuiDi.oaD. 

r478OT.]-Uasnetio  Sands.- I  ahould  be  much 
bliged  if  anyone  could  nve  me  any  information 
Mpecting  magnetic  sands.  These  are  found  largely  in 
kn»da  and  New  Zealaild.  I  am  not  aware  that  tney 
Eve  ever  bem  worked  in  the  Dominion,  but  some  time 
too  a  company  was  formed  for  making  ateel  therefrom 
iNew  Zealand.  Oan  vou  tell  me  if  such  a  company  ia 
■11  inexiifcence,  and  what  it  ia  called  1— Philu*  TAYum. 

X478e8.1-Deei>-Sea  Oablea.— Will  somebody  kindly 
irer  the  foUowing  question,  which  ia  one  asked  in  the 
examination  by  the  City  and  Ouilda  of  London 
»tuta  7~The  conductor  of  an  Atlantic  cable  broke 
ide  iti  insulating  aheath  without  making  any  earth 
iterer.  Howwaa  the  locality  of  the  rupture  deter- 
ged t-TlLBORAPBa. 


I478».l— Induction  OoiLi.-WiU  Mr.  Lancaater, 
or  any  of  oura,  kindly  ^ve  me,  if  poeaible,  the  beat  atze 
and  amount  ox  wire  torua^  tot  a  mmiature  ahicldng  coil 
about  8^in.  long !  Alao,  the  platea  uaed  with  aulphate 
of  mercury  for  battery  7  Can  he  alao  g)ve  ^e  the  best 
sixes  for  a  lia.  spark  CQil,  witik  thickneas  and  length  of 
coil !— Pheittl. 

[47870.1— Desmida.— Wanted  recipe  for  a  medium 
that  will  preserve  desmida  and  delicate  algte  in  their 
natural  colours  T— fl.  A. 

[47871.1— Power  for  Ohurninff.— As  a  rule,  my 
wife  wants  to  chum  an  hour  or  two  after  my  men  and  I 
have  gone  from  the  homeatead,  and  it  ia  often  inconve- 
nienct  to  apare  a  man  just  at  the  time.  Would  aome 
mecnanical  reader  of  your  journal  be  good  enough  to  tell 
me  of  any  aimple  arrangement  for  atoriog  energy  that 
the  wife  could  turn  on  when  wanted  T— aome  arrange- 
ment the  carpenter  and  I  could  rig  up  would  anil  me 
beat :  and  I  auppoee  a  big  weight  which  a  couple  of  men 
eouldwind  up,  like  winding  a  olock«  would  be  the 
hindiestway  of  making  a  start,  as  we  could  do  the 
winding  up  oef  oxe  leaving  home.  The  power  required  ia 
about  ipm.p.  for,  say,  two  hours  at  the  outaide.  The 
chum  IS  a  barrel  of  tne  old-fashioned  styls.— YokbXh 

[47872.1— Boiler.— I  hare  a  locomotive  boiler  which 
I  have  had  much  trouble  with,  on  account  of  the  tubes 
leakiag  at  the  smoke-box  end.  They  are  soldered  in 
wiih  soft  solder.  In  the  flrebcoc  they  remain  perfectly 
tight ;  at  the  other  end,  although  I  have  done  them  over 
and  ever  again,  aftsr  using  a  few  times,  they  become  as 
bad  aa  ever.  I  thought  of  braxin?  thesL  and  should  be 
very  glad  if  some  kind  reader  would  tell  me  h(»w,.and 
what  I  should  require  T  Any  hints  on  braslng  would 
oblige.-li.  C. 

[47878.1 -Bevolvinff  Shatters.— Can  any  corre- 
spondent living  near  the  sea-coast  inform  me  if  they  find 
revolving  shuUers  for  shop«fronts  eapensive  to  keep  in 
repair,  as  I  am  inf  onned  by  a  neighbour  that  his  has  to 
be  sent  to  liondon  nearly  every  year  for  repairs,  cc sting 
from  £6  to  £7  per  annum  in  repairs  t  Also,  how  are 
they  fixed,  and  what  apaoe  do  they  require  for  a  window 
about  7ft.  square  t  Would  it  be  any  advantage  to  have 
them  in  two  widths  t-W.  L.  P.  P. 

[47674.1- Plastering  Rooma.— Can  any  one  in- 
form me  of  an  expeditious  way  of  pUstermg  rooms  three 
coats  so  as  to  be  cry  in  a  week  or  ten  days,  and  would  it 
be  safe  to  occupy  the  rooms  ia  two  or  three  weeka  after 
beixig  flniahed  7  Will  any  of  the  patent  cementa  anawer 
for  iabe  purpose  T— if  so,whlch  will  be  the  best,  and  in  what 
propornons  should  it  be  mixed,  and  what  will  be  about 
the  cost  per  vazd  oa  wall  and  latha  I  Will  the  cement 
anawer  mixea  with  ordinary  lime  t  Shall  be  pleaaedif 
aay  one  can  inform  me  the  beat  and  quidcest  way  to  get 
the  plastering  to  dry  off.— W.  L.  P.  P. 

147875.1— Oonorete  Floor.— I  was  pleased  to  aee 
our  old  friend,  **  Khoda  Bhux*a  "  kind  offer  to  give 
further  information  on  concreting  on  p.  17  of  laat 
volume.  I  will  thank  him  to  aaaiat  me  with  his  advice  : 
I  am  about  to  put  a  gal  vaniaed  tank  over  w.c,  10ft.  lonv 
eft  wide,  aupportea  on  the  two  aidea,  one  end  and 
middle  with  9in.  aahlar  wall,  and  one  end  receased  in  the 
main  building  4in.  I  am  told  thia  ia  not  auffldent  aup- 
porti  ao  ahould  like  to  put  a  concrete  floor  over  all  to 
eupport  the  tana.  Will  **  K.  B."  kindly  inform  me 
what  thickneaa  I  ahould  put  it.  and  in  what  proportion 
the  concrete  ahould  be  mixed,  broken  atone,  coarae 
ahup  gravel,  and  wUl  it  be  necesaary  to  arch  it  under  7 

[47876.1-Iriah  J.P.'a.— I  should  feel  obliged  if  a 
correapondent  would  pleaae  aay  what  are  the  neceeaary 
qualifliBationa  for  a  Juatioe  of  the  Peace  in  Ireland  t— 
Nkko. 

[47877.1— Photonaphio  Buatin^-on  Prooeaa. 
—Can  any  reader  obliffe  me  with  the  detaila  of  thia  pro- 
ceea  1  I  have  looked  through  the  back  numbera,  but  can 
only  find  one  in  which  the  powder  adheres  to  the  parte  of 
niotnro  not  acted  on  by  light.  Now  it  happena  I  require 
Juat  the  reverse.  I  wiah  the  powder  to  adhen  to  Uioae 
parte  of  the  print  which  have  been  exposed  under  the 
clear  parte  of  the  negative.  From  hints  gathered  here 
andthere.  I  think  there  is  such  a  process,  but  I  have 
been  unable  to  find  it.  It  seems  to  be  so  little  thought 
of,  that  in  photographic  manuals  it  ia  only  mentioned  to 
be  at  once  dismissed.  I  do  not  know  whether  the  powder 
adheres  tirmly  or  not  For  my  puxpose  it  would  do  best 
if  it  adhered  very  lightly,  in  faot^  foat  what  would  keep 
it  from  falling  off  when  shaken  face  downwards.— Trt 

AOAIM. 

[4787ai— Eleotro-Oildinff.— I  want  to  electro-gild 
psxts  of  a  silver  cnp— vix.,  tne  luune-plate  and  Imes 
down  the  handle.    Mow  should  I  proceed  ?— Ax  Aaa- 

TBUa. 

l47879.1-8Uveramitht*  "Wtork.- What  U  the 
shape  of  hammer-head  that  liWersmitha  uae  to  finish 
their  work— that  left  with  tb«  facets  on  itt— Oxoaax 

EVKBaLST. 

[47880.]- LiatLid  for  Binnacle.-To  Ma.  Lax- 
OABTaa.— Qaenat  being  deeiroua  of  potting  fresh  liquid 
to  float  the  compaaa  in  the  biimaotB  of  a  small  yacht 
which  baa  recently  come  into  his  poaseeaion,  would  feel 
much  obliged  for  information  aa  to  the  composition  of 
aame,  and  whether  it  should  completely  cover  the  ctmi- 
passcard.  On  unsere wing  ^e  fflase  top,  it  would  ^pear 
that  it  bad  been  cemented  on,  out  that  the  cement  (red 
putty?)  had  given  giveaway  in  places,  admittinf^  dost, 
and  thus  diecolouriuf  the  contents,  ao  as  to  make  it  diffi- 
cult to  read  the  points  of  the  compass.— Jxic. 

[47881.]- Trioyole-MakinflT.- Does  the  tricycle 
with  two  fh>nt  steeren  and  the  large  driver  behind  con- 
nected by  rode  to  the  treadlea  work  well !  Ihave  a  60in. 
and  an  I6in.  wheel,  and  I  wiUi  to  utilise  them  in  con- 
structing a  tricycle.  Would  it  be  better  to  get  another 
18in.  or  another  SOin.,  and  what  would  be  best  design,  to 
as  to  get  it  through  door  27in.  wide  I  Any  hints  as  to 
making  will  oblige— Hxxrv  Waju). 

[47689.1— Amateur  Bsffravin?. -Would  some 
reader  kindly  give  the  names  and  how  to  work  the  differ- 
ent tools  used  in  engraving  monograms,  initials  of  names 
and  scroll-work  only  !  Having  put  a  pafr  of  polished 
oak  coven  on  a  large  photo  album,  I  want  to  put  a  Ger- 
man silver  monogram  in  the  centre  and  oomen  with 


somescroll-wa^  on  them,  wishing  to  do  the  en  graving 
myaelf .  I  have  plenty  of  time  for  practice,  and  as  tools 
and  xnaterJals  are  cheap,  I  oan  put  up  with  a  lot  of  fail- 
urrs.  I  iaaerted  a  query  in  the  **£.  M.*'  about  aixor 
eight  montha  ago  on  thia  sub  j 'Kit,  and  got  no  reply.  I 
am  aure  there  are  a  number  of  readers  who  can  give  a 
few  aimple  dtreotiosa  whuJi  will  suffice  for  a  beginner, 
and  will,  I  am  certain,  be  aa  acceptable  to  others  aa  well 
aa— Youxo  Aiu.Txua. 

[4788B  — The  ••  Ticar  of  Bray."-Caa  aay  literary 
xva^^  kindly  inform  me  what  waa  the  nam<^  of  the 
*'  Vicar  of  Bray,"  celebrated  ia  song,  and  at  what  date 
and  for  how  long  he  held  hia  benefice  ?— M.  B.  C.  8.  • 


AVSWXBS  TO  COBBESPOSOBHTS. 


*•*  AU  tommitmieationa  ahould  U  aidrea$gd  to  0U  Bditob 
4/  tk$  ExQUSB  Minwaxio,  81,  Tixvittodf^irtet,  Ooveni 
Garden,  W,0, 

HINTS  TO  COBBESFOin>SNTS. 

1.  Write  on  one  side  of  the  pi^>er  only,  and  put  draw* 
ings  for  illustrations  on  eeparate  pieces  ox  paper.  S.  Put 
titles  to  queries,  and  when  answering  queriee  put  the 
numben  aa  wnllaa  the  titles  of  the  oueries  to  wmoh  the 
replies  refer.  8.  No  charge  is  made  for  jnwwting  lettets, 
oueriee,  or  xeplieei  4,  Letters  or  qolBries  aaldng  for  ad- 
dresses of  manuf aoturars  or  oorrespondenta,  or  where 
tools  €ft  otiier  articles  can  be  purohaaedf  or  replies  giving 
such  infonnation,  cannot  be  inserted  except  as  adyertiae- 

ecientlfie 


6.  No  qnestion  aakingfor  edncati«nial  oca 
ix^ortnationisanswered  through  thepost  t.  Letterasent 
to  oorrespondenta,  under  cover  to  the  Editor,  are  not  for- 
warded; axid  the  names  of  conespondents  are  not  given 
to  inquirers. 

%*  Attention  la  capedaUy  drawn  to  hint  Ko.  4.  Tlie 
mace  devoted  to  letters,  queries,  and  replies  ia  meant  for 
the  general  good,  and  U  ia  not  fair  to  occupy  it  with  ouea- 
tiona  audi  aa  are  indicated  above,  which  are  only  of  indi- 
vidoal  intereat,  and  which,  if  not  adrertiaementa  in  them- 
aelvea,  lead  to  replies  which  are.  The  '*  Sixpexmv  Sale 
Column  *'  off  era  a  cheap  meana  of  obtaiifing  anon  informa- 
tion, and  we  truat  our  readers  will  avail  themselves  of  it. 

The  following  axe  the  Initials,  ^.,  of  letten  to  hand  np 

to  Wednesday  evening,  Aug.  ao«  and  nnaeknowledgea 

risewbere ;— 
W.  St AVLKT.— Adams  and  Frands.— B.  E.  Qnixm.— A 

Driver.  -An  Atnateur.— A  Templar.— A.  S.  L.-^BL  A. 

Waasell.— H.  B.  T.  6. -J.  W.  J.— Steeple  Jaok.-S.B. 

•^S.  H.  Salt.— E.  S.  Beaven.— Countryman.— Jack  of 

All  Trades.— Wm.  Harris.— O.  K  Bonney.— A  Fellow 

of  the  Boral  Astronomical  Sodety. 

A  NEW  VOLUME. 

This  number  ia  the  laat  of  volume  XXXV.  Beaden 
willing  to  oblige  ua  l>y  recommeadmg  **  oora  "  to  new 
aubacr  .here  ahould  do  ao  now,  when  a  new  volume  is 
commencing.  The  index  ti  vol.  XXXY.  will  be  pub- 
lished ia  the  xmmber  dated  Sept.  SS,  and  caaea  and 
bound  volumes  will  be  on  sale  ahortly  after.  Beadets 
desirous  of  making  up  their  sets  for  binding  the  present 
volume  are  recommended  to  do  ao  at  once,  aa  the  back 
numben  aoon  run  out  of  print. 

Oatmbal.  (Certainly.  See  p.  360  for  method  of  uaiog 
them.)— Double  Daaooir.  (You  can  try  the  effect,  of  a 
solution  of  chloride  of  lime ;  but  you  muat  waah  care- 
fully with  two  or  threa  waters  afterwarda  ;  or  expoae  to 
the  fumee  of  homing  sulphur.  A  Uttle  bichromate  of 
potaih  baa  been  recommended  for  fixing  the  ink.  Tlie 
light  ao  acta  upon  it  that  it  rendera  the  vehicle  in  which 
the  carbon  ia  mixed,  insoluble.)  -Boooa.  (See  p.  384, 
No.  874.  The?  are  moatly  thin  braaa,  and  are  held  by 
rubbing  the  edge  ioto  a  saw  keif  on  tiie  outride.)— Atr 
Daa salvia.  (For  "Photography  on  Porcelain,*'  see 
p.  85,  No.  680,  or  any  of  the  rec o^iaed  textbooka  of  the 
art.)— ELVCTRioiAJf.  ^The  E.M.F.  Is  the  aame  what- 
ever the  size  of  the  plates.  2.  Not  that  we  know  of .  3. 
The  E.M.F.  ii  ab*)ut  the  same:  probably  the  mixture 
of  acid  and  bichromatej^ving  a  aecimal  or  eo  more  volt 
than  the  plain  acid.  Why  do  yon  n  jt  learn  the  rudi- 
ments I)  — Tam  O'SHAirTKR.     (See  the  leaaona  on  bhrw- 

•  pipe  analvtia  in  Vole.  XXX.  and  XXXI.,  and  the  aub- 
aequent  diacuadon  on  the  merits  of  various  handbooka. 
Laodauer'a  baok^  pnbliiAed  bv  Macmillana,  ia  one  of 
the  mo^t  recent.)— EuRKKA.  (We  did  not  miaunder- 
atand.  You  can  erink  gallona  of  auch  a  diatillate  with- 
out putting  a  fraction  of  a  grain  of  phoaphorua  into 
yourboc^y.  Hypophosphiteof  quinine  la,  like  other  pre- 
parationa  contaxoing  phoq>horua,  usef  al  in  xierre  dia- 
eaaea ;  but  it  ahould  be  taken  only  under  the  direction 
of  a  ptiyaician.  You  can  eaaily  learn  the  price  by  con- 
salting  a  list  to  be  obtained  at  any  of  the  dealen  in 
chonicala.  We  caimot  poesibly  say  how  much  two 
inches  is  worUi,  but  we  have  no  doubt  it  is  quite 
"pure"  enough.)— CouoDi  AX.  (The  process  is  almost 
exactly  the  same  as  that  described  in  the  book  men- 
tioned. A  m'^uld  ii  taken  in  plaster,  guttapercha,  or 
wax ;  that  ia  coated  with  fine  plumbago  and  metallio- 
ally  connected  with  one  of  the  conduoaog  wires.  It  ia 
then  immersed  in  a  tank,  and  the  current  put  on. 
When  the  dmosit  is  sufficiently  thick  the  shell  is  re- 
moved, heated  en  an  iron  plate*  tinned  at  the  back  and 
filled  up  with  the  usual  metal,  lead  and  antimony 
alloy.  2.  You  want  what  is  known  as  a  copper-plate 
press,  two  rollen  through  whieh  the  plate  ia  naaaed. 
The  ink  is  cleaned  off  by  meaosof  whiting  and  a  leather 
—in  face,  the  surface  ia  so  polished  that  it  takes  very 
little,  whUe  the  ink  in  the  lines  takes  a  fresh  supply  at 
each  application.  By  looking  through  the  indioe«  yon 
will  find  that  both  subjects  nave  been  fully  treated 
many  times.)— T.  Wvs.  (ForhaBmorxhoida,  aee  pp.  889, 
338,  381,  thia  volume.)— W.  B.  E.  (Anawered  on  p. 
407.  The  d*xeoton  could  not  prevent  you  taking  pho- 
tographs outaide  of  their  gronxida,  but  they  certainly 
could  object  to  your  taking  them  inaide.)— A.  M.  (See 
p.  96,  No.  810:  p.  639,  No.  776  ;  p.  610,  No.  700.  Ilhia- 
tration  and  directions  for  cntnng  the  gores,  &c.,  on 
p.  C66.  No.  694,  and  p.  613,  No.  696.)— M.B.C.S.  (It 
la  uaually  ascribed  to  the  protraalt  of  iron  contained 
in  the  ahell,  becoming  a  peraalt  through  abeorbinjg 
oxygen  in  the  process  of  bouing,  but  xiotung  very  defi- 
nite is  kn9wn.)-A.  M.,  P«terborough7r  Lead  "  it 
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the  width  of  the  steam  port  wh^n  the  piston haa  arriTed 
at  the  end  of  the  stroke ;  that  is,  the  amount  of  openiny 
for  the  admiasioa  of  steam  for  the  piston  to  cushion 
against.  *'  L«p  "  is  the  extent  to  which  the  face  of  the 
valve  overlape  the  port,  and  prodooes  a  fixed  amonot  of 
expanalM  walking.  Yo«  should  read  up  the  fuhjeot 
in  flbe  ofthe  ttfeaiises  on  fbe  steasi-enfin^  cr  iQ  ir aii|r 
plvoes  Is  baot  volunMfe.) -Qkobox  EvBUtaT.  (8»e 
several  r^pliee  in  recent  volumes  fnr  the  »ototioii.  As 
to  the  seoond  onestioii,  a  sand-bath  is  used  for  placing 
ves^  in  wfabh  caimotbe  treated  by  direet  applica- 
tion of  flame.  It  is  s^mplv  a  ptn  of  mnd  heated  by  a 
fixe  beneath.)  -A.  J.  F.  (One  has  been  worked  by  a 
trick  rider.  He  ured  a  machine  that  resembled  tiie 
front  half  of  a  bi>yole,  the  backbone  b^ing  cur,  jiut  be- 
hind the  laddlej— Tom  B.  (Not  that  we  know  of.)— 
SiMPLX  SiMOir.  (liO  k  through  the  indices.)— A  Bioiir- 
na.  (Suppose  yon  look  through  the  baok  volumes. 
Answers  to  your  questions  would  oooupy  a  page  or  two, 
and  be  of  interest  to  only  a  f«w  of  our  readers, 
especially  as  they  are  on  such  elementary  matteis.)— 
CxLoaio.  (We  do  not  think  the  sugge«t<d  course  would 
have  pro  uoed  the  desired  retult.  It  would  be  any- 
thing but  •*  ample  "nformatitn."  1  -  W.  J.  G.  ( We  do 
not  f  e«  what  defiwifrp  »t««w«t  ooula  be  given  to  so  v«gue 
\  .j.jf^>^ti'.nj ;  T^iiit  *iij[ipij?Ji.-  ymn  'i^diipt  pn5  of  the  ordinary 
»  ijVFK,  —  iGKOfaAMvs.  l^ i(-t  th^  cftt^ogije  iyi  the  Tooio 
Sti  l*F*  Ag«ifY»  Wxi  rw  kk-lan  e,  E  f  )  —  V  i  i .  a»  .  (You 
will  iisd  kirU^lQ)  cm  tliotubje^tinbiuik  nuuibers.  There 
fs  DO  s^Otd  book  uu  tht!'  «rt.  imt  jryn  couU  find  useful 
infanaatiua  i^j  Itht  ipcA  iljeatliotii  of  tLe  pateitfs.) — 
tXawHvr.iH4.ii^  (The  aoly  wiir  ia  Ui  pa',  ft  up  u  ais-'ight 
i|[i^  or  mince  rcrjf  flnt'  driil  pr-Hx  l^•wrl  r'  ise  in  drt, 
mvrtsg  with  »  lAyor  ut  mf  Jtird  fft^  u\A  foi  ettin  the 
pep^r.)— £.  O.  €iii]ki<i^L<^.  (1*011  d^  not  ray  in  .tat 
r«9|^ooC  you  fi>iie<3.  If  yju  mi^aa  th  ^Uhs  fa  to 
mdic&te  fetinne,  tbat  u  not  &tiWH.  Tl  t^udrec  is 
asfoU'^WH:— ^  drachma  of  c  mpbur^  i  II  dip  as 
of  f^ritd  <4.  wi?  Dissolve,  odQ  edd  a  .  i:  i<jn  ul  of 
idtkchmi  wat  38  grains  of  ftUtretT*^  iH  grai  of 
SKli^smm^ntac!.  ^baM  wtll*  mrk  th  <  t  ,iM>fihc  >e, 
and  VAK  it,  tb^  make  a  pia-buk  thrcri.  L  it.  .en 
b*oj.'  t  ijpt  wid  M..'  diligently  itindlymii  jn?  ^uy  b  .ble 
t^-j  f  LtlJ  etiirrri^  ft-f  op  H  ■■.:it,  iH  l'  h^v«  given  all 
par  Jars  mr  i^i^es.  Bee  p.  100,  N  .  ^  The 
atowiion''  &  /  obtamed  only  on  app^  atioi  U>  the 
owners  -ji  ste  oeaelSi  and  in  the  navv  ily  b  going 
thruu^h  a  Oi^rrit  of  trimiri?  nt  one  of  uie  dockyards. 
Get  .liDnlf's  "  EnfTincti'fl  MnnuaJ  of  the  LocaI  Marine 
Bj&rd  Exb  iJii&ti4.Hiu/ *  ut  (h.^  n.^\l\^tf  South  Shields, 
or  Apply  f  ,  particiiUunt  t^jihi?  ifupi^rintendents  ofthe 
Kaliue  f  ird  tit  any  gtf  tliu  lAtiro  shipping  poitiO  ~ 
Locouot  A.  iYf>ii  CAP  ^«e  Uifun  »t  the  Platent  Ofoee 
XRifai I  >r  the  B  ri  i  ifih  M  u  le^un .  Pe  r  haps  Mudie's  keep 
thcm^  'L  Sfcond  fjnery  iac:i,iiApT«licnable  )— -A.  B.  C. 
tPorrt  in.  fltwLiy,  pin  t^  of  Fitri*.)— B.  8.  8.  (We 
gavtf  the  aulliorit^  H'T  tlm  itiLtuini'nt.  We  luve  not 
tt«t^  it,  but  ahuidd  tine  a  i^tur^tcd  solution.  Hyno- 
fuJphiti'of  aud^cjLtibe  hflil  ofhui  aellerof  ph<  togra(hlc 
chtmlcakj— Bt!Diw  BjritA.  ()^co  rf^(^<!!nt  numbera,  and 
almost  say  bock  volume,  j  -Y.  Z,  (We  cannot  spare 
ii|«ce  fur  tepe^ttiD^  rei-ip^  l^t  mauag  hlacktng  and 
viDtWLT.  You  m^  coQAult  tli«  fndibes.) — Boubo. 
{Look  vhrough  i-L'iM^nt  btick  Duml>i{-r«.  and  you  will  find 
thftt  Dr.  Bdmupds  b^n  fully  tr^^uted  the  subject  of  in- 
^jfi^ofi;) -J.  F.  (Writfht'd  i  (Kik  on  Fowls,  pub- 
Uuied  by  C^iH^rn;  or  '  MiinJivctiKSit  of  the  roultiy 
Yirtl/  r.  Upr'itt  <iilK:-  M  r  tit  wist.  (Maxton's 
''Manual  of  Engineering  Drawing"  (LockwoodaadOo., 
Stationer's  H»ll-court,  B.C..  3s.  6d.),  or  one  of  the  series 
of  books  on  drawing  published  by  CasseUs.)— L.  J. 
(Longmans,  Lookwood,  MacmilUo.  and  Collins  all  pub- 
lish books  oir  the  kind ;  but  you  will  find  some  recom- 
mended if  Ton  look  through  back  volumee.)— Blbo- 
TBiciAjr.  (You  want  just  the  same  arrangement  as  is 
adopted  between  two  telephobes,  which  has  been 
several  times  described.  Tbe  arraogement  depicted 
would  do.)— J.  N.  UiiwALA,  Bhannagar.  (Paid  to 
S^t.  28, 1688,  inclusive.)  Dbjox.  (No  examination  is 
necessaiT.  Ihe  British  Oovemment  allows  anything 
to  be  sold  under  c  Aer  of  a  thiee-half peony  stamp  )— 
F.  W.  B.  (Nobody  doubts  that  there  are  many  able 
and  consoientiouateAohe  «  doing  splendid  work  in  qtite 
of  the  disoouragemen*L  offered  ov  the  Department. 
We  have  attacked  the  Bjfstem,  whidi  is  calculated  only 
to  produce  bad  teache:  8,  while  hiffhly-paid  officials  at 
head-quarters  absorb  the  money  that  ought  to  provide 
good  teachers  and  good  teaching.)— J.  T.  E.  (Hardly, 
we  fear,  imless  you  have  plenty  of  money  to  spend,  and 
can  afford  to  commiaaion  ote  of  the  large  art  furniture 
makers  to  pay  an  artast  to  design  a  case  for  your  piano- 
forte. We  agree  entirely  with  you  that  pianos  are 
generally  hideous  < hings  to  lookat ;  the  old  **  squa-  es  " 
that  our  grandipothers  thnimmed  weie  far  more  com- 
fortable-looking piecei  of  furniture,  though,  of  course, 
not  to  be  oompare^l  musically  with  modem  instru- 
ment s.  The  **  grand, "  especially,  is  an  awkward  custo- 
mer to  miJce  presentable,  anyhow.  A  good  attempt 
may  be  seen  in  a  piano  designed  for  Mr.  Alma  Tadema, 
the  celebrated  pamter,  iUustra'ed  ia  to-d^y  a  f'udtnj^ 
JS'eio«.)— Ikquimkb.  Newcastle.  (Dr.  Edmunds  will  nut 
—Mnd,  really,  eouid  not  without  perifonal  exammation— 
advise  in  such  cases.  Skin  diseases  are  among  the  most 
difficult  and  tiresome  to  cure.)— Con btavt  Bkadkb. 
(Inquiries  as  to  individual  cre«t8  ate  inadmissib'e.)- 
Ojtk  D  vbt.  We  cannot  spare  space  to  reprint  leases, 
&c.,  for  uur  legal  querists.  If  you  wish  farther  infor- 
mation, you  had  better  aetd  the  copy  direct  to  Mr. 
Wetherfield.)— AMATKua.  (Any  builder  will  supply 
such  a  chiomey  top.  Boyle's  is  one  of  i  he  best.)— 1  nos. 
Lkks.  (Ihlee  and  Home,  Al'*ermanbury,  London, 
E.C.)-Elboi  roj«.  (It  is  not  a  fact.)— <>.  B.  H.  (Very 
likely ;  haii -dressing  is  out  of  <.ur  line.)— J.  F.  Wm. 
Bauckb,  Chatham  Islar.d,  South  PacitJ»».  (We  cannot 
imdertake  to  obtain  protection  fur  inventioos  or  to  nego- 
tiate the  sale  of  patents.  Po  sibly  one  of  the  nn^ent 
agents  who  advertise  in  these  pages  might  take  thp 
matter  up.  We  will  pieseive  your  specification  and 
drawings  and  hand  them  to  huy  one  oavour  behalf,  or 
tetuin  them,  as  jou  may  direct.)- J.  II.  iiuxi^r,  Ch. 
Hadacbk.    (In  type.) 


A  NEW  Qovemment  graving  dock,  to  be  made  at 
Cockatou  Island,  Svdney,  at  a  cost  of  £160,000, 
will  be  exoavattd  aiiLoat  entirely  out  of  sandstone 
rock. 


CHEBB. 


♦  ♦»- 


All  OotninmifaattoM  for  this  departmnt  must  be 
addressed  to  the  Oheas  Editor,  at  the  offioe  of  thi 
boLisH  MsoHAxio,  81.  Tavistock-etreety  Oovent-guden 


FBOBLEH  DCOIiZXyiL— By  0.  Callandm. 
Black. 


WhiU, 
White  to  play  and  mate  in  four  moree. 


PBOBLBH  I>CCLXXVin.-By  Fi.  die  Jnsqu'  k  U 
Mort." 

From  the  Lted's  Mercury. 


White  to  play  and  mate  in  two  moTei. 


SOLUTXOX  TO  778. 


Black. 


1.  EtoE2(a). 

2.  EtoBS. 


WkUe. 

1.  QtoQBS. 

1.  Kt  to  a  B  6  (ch  ). 
8.  Et  mates. 

(a)  1.  K  to  E  4  or  (b)  B  4 

2.  Et  Ukea  B  (oh.) .  2.  £  moves. 
8.  Q  mates. 

(b)  1.  E  to  Q  B  2,  or  any- 

thing else. 
2.  Et  to  B  6  (oh.).  2.  E  moves. 

8.  Q  mates. 


WhiU 

1.  E  to  Q  B  4 

2.  Mates. 


SOLOTIOV  TO  774. 

Black. 

1.  Anything. 


NOTICES    TO  COEBESPONDENTS. 

CoBBffCT   SoLUTioirs   to  773  and   774   by  CeLus   and 
Sohmucke  ;  to  771  and  778  by  Oelsus. 

T.  P.  T.— Thanks  for  the  problem. 

W.  T.  P.— We  have  entered  your  name  on  tourney* list 


Every  Workman  eonnetted  with    the  BnHAmk 

Ttades  rMOiriiiff  a  Sltnatioa  should  adrertias  la  "  THJI  BOIiJT 
Dt'O  NXWB,"  published  STerj  FaiDAT,  price  Jowp«BC« 
atlt.TaTiitock-nreet.Ooveat-ffardea   Londoa.W.O. 

"THBBUILDIlfO  NBWB  "  U  the  Pnacipal  Joorasl,  repre 
Mntlnt  Arooltacts  aad  Bolldsrs.  mad  has  the  largest  cticnlaUoc 
of  any  Professloaal  Jovaal  la  tas  kiacdois.     

BTvrr  Workman  shoald  Insist  on  seeing  "THSBVILDntu 
KBWtt  "  srerr  week  at  his  Clab  or  Coffee  Hoose.  Hs  wlU  find 
more  "  Lists  of  Tenders  "  for  new  work  In  It  sverr  week  than  Id 
any  •imtlar  paper,  and  ean  thoa  Jcdge  where  work  Is  likely  to  b« 
had.  He  U  alto  specially  Inritea  to  make  ose  of"  Intercom 
munlcation  "  If  he  wants  to  know  anything  abont  his  trade ;  tc 
write  to  the  Editor  if  he  has  any  suf  f  ettions  to  make  and  U 
adrertise  In  the  paper  when  he  wants  work. 

The  charge  for  AaTcrttssments  for  Situations  is  One  Bhlllinf 
or  Twenty  Words,  aad  Blxpenee  for  OTery  Blfht  Words  after 


HoUowasr's  Ointment  and  Pllla  exercise  price- 

Ics*  power  oTer  lumbefo,  ali  paint  of  the  musdee,  nenrc«.  and 
Jolntt.and  quickly  reduce  all  swcUinKs  caused  by  aeridsntal 
iijarifrs,  wealiness.  or  hereditary  taints.  The  InteUiglble  liistruo- 
tion»  enveloping  HoUoway's  medi<^ine  gUo  full  counsel  for  using 
it  most  adTantsgeously  for  regaining  health,  strength,  and 
mobility. 


TXSMB  OF  BVBSCSIFnoI. 

rATABLI  HI  AMWMMOM. 


«s.ed.  for  Bta  Heaths  aa4  11a  Isr  Twelve  MsattLl^iA. 
any  part  of  the  United  XlnfdoBL  Vor  the  Vatttitlstir? 
Hob.  S6e.  cottt .  to  Vraaee  or  B«lct«»  Ul. sv  Itt lirrtiy 
(via  Brindia).  lis.  Id. :  te  Msw^salaad.  ths  OSm.  iSyu 
M^.  Osaaia,  Xova  bsftla,  Xatal.  er  «bi  sHCi  am 

The  reaS^ass  ahovU  *1b9  laada  hv  Fesl-ate  ate.  ki 
aambers^fiioC  be  s«it  ewt  ef  the  ^TaftHaSfSM  to  9 
oidlaary  newfpap«»joet,%«t  bsmB  be  reaittlslto  at  flaaa 
S4.«Mito«0ver«f«t  pe^ 
W.amni 


Iphla,  are  aathocised  to  recehre 
SUtes  for  the  ENGLISH    MBCr' 


Uc.  gold,  or  Thirteen  Shillings  per  aannsa,  past-frca.  TteM 

:::  bs  forwarded  direct  by  maU  tnm  ti»  vohO^k^  Jii 

London.   All  subscriptions  will  comnseaee  with  tke  t^ket 


Issued  aftor  the  rscelpt  of  the  subscriptioa.   If  k 

required  to  complete  rolumss  they  saast  be  paid tm»XQ»m 
ML  saeh  copy,  to  cover  extra  postage. 

▼els.  xxrv„  xxTi..  xxTiL.  xxTin.,  XXIX.,  xir,  m 

XXXU..and  XXXIII„  b«na4  ta  elalh.Tk.  ssA 
[ToL  XXXIT.  Mow  leady.l 

Ail  Ike  othsr  bound  volaaiMS  sn  o«l  ef  prfsl  iite^ 

would  do  ffsU  to  order  volunss .-.--- 

elusioa  of  each  half-ysarty  volui 

only  a  llmJteS  number  ara  bound  u,. 

print.     Most  of  our  back  anmbsrs  eaabe  had  1 


I  sooa  aspssMlesOffOi* 
•  ia  Marsh  sad  livtate 

up,  aad  thsas  tatm  m*t 
print.  Most  of  our  back  anmbsrs  eaa  be  had  Sbs^,  pitt  1 
each,  through  any  bookseller  er  newsagent,  or  lid.  sa^  yae4< 
from  the  offlee  (except  Index  nambeta.  whieh  sn  M.  Mi,  1 
-—  --  -VL) 

»r  each  haif-ysarlv  vetaae  mp  teToLXjaasili 
.,  T..  and  XI)  inclusive.  Id.  naeli.  rsst  bUH^m 
lubsMnsat  Viis.,  Sd.  eaeh,  ar  poatftm»iil  teii 


post-tree,  l|d.) 

Indexes  for  each  hair- 
a.,IIL,IV..T. 
Indexes  ISrsubsi 
btar*  ■ 


I  to  seder  Uhsss  MlVsUanii 


Ihsir  booissners.  and  net  te  saad  dlreet.    — 
poet-cAoeprevaal  their  traasHlsslAB  thMagh 


isssMlVslsan 

Tke(SiiBa»« 

«ht^s« 


CHABGBS  FOB  ADYZBTUIie. 


nirty  Words 


..I  i 
..II 


Psfe  Adverttssaasnls  Rve  ndlliafs  f»  las  Me  «n 
rdsM.per  line.   Parafiapa  AdtsHisiisBtiOmBiLj 

Kliae.   Nofhrntpegeer  persciMk  aivsrHssmwl  Isisisi 
I thaa Tlvs BhimaZi.   Bedaoed€nass<iBrB«isseraffias 
iBsartloas  Bsay  be  aseertslaed  oa  ap»liea«aa  ts  ths  fsUste 

ADTBKTIBaMBMTS  la  EXOHAWfia  OOLUMB-er 


..I  I 

..I  I 


Kor  every  seenssdlagMght  waeda,. 
ADYXBTIBIMIMTB  la  Ike  aiZPHMlTT  ■ALB  90X0 


.ii 


Bfcrtesa  Words 

JPor  erery  saeeeodlaff  Blffkt  Weede 

".*  It  must  be  boraela  mlad  that  ao  Displsysda 
sa&apffearlatlie"8lneasir  laleOelanBr**  aha^ 

mnstbe  pte^aU ;  BoreBMfta  Is  aaiaoi.  .^ -^ 

and  In  oaSst  whsse  tke  amont  asat  saonli  Oae  Afihi* 
pubUsher  would  be  grateftal  if  a  r.O.O.  could  bs  MsMalii 
stamps.    Stamps,  howsver  (preferably  halfbeaay  - 
be  sent  where  Itis  laooaveBisat  to  oMala  P Aa'a 

Tfce  address  ulasiaded  as  part  ef the  adesitlssmtssm 
•sr. 

AdvsrttseBeatsmwS  reach  the  oSoe  bySpjssaWal 

telasere  lassrtiea  la  the  Mlowteg  VkidaTs  aambsr. 


Bond  TO  8UB8CBIBIB& 


aasslsd 
CWelreul 


to  observe  that  the 


eoslas  direct 
la^aambcr 


sfthstMBhi*^ 


ibssrtptlaa  Is  paid  wlU  he  lorwardad  to  thasib«.*» 
Wrappsr.asaalatbaatlaathata  fceehrwimiBrsli— gJ 
ItlsdMlied* 


oirs  BxoHAvaB  ooLvn. 


ne  «kmg%M  mulkwmg%  SoHma  <s  9d.M  Oafni 
mtd9d.formm9 ifiijSww*. 


Mesi 


Splendid  pair  of  Horns,  8ft.  from  Up  to  t<p.  i»^ 
at  bSse.  Bxonaage  for  good  Oia.  Bleyele ;  or  va^^^'^ 
Addreu,  W .  r.  P..  Ponndfifbrd.  near  Taaateo.  tommtt 

Amateur  Small  Iron  Isathe.Pxiatfaif  PM>^<fi 
Cor  good  electrical  goods.  List  seat.  No  dim  rM«-  «* 
be  soId.-WAi.Taa  Wbles,  Watchmaker.  Malrsra  Lok 

Boperior  sttver  Geneva  Watoh.  in  psrf set  »dijj 
oootaSs.  BU  shown.  Bxehaage.  Trial  adovcd -it"  "* 
isxju.  63,  btiphenson-street.  Canning  Town,  L«adas. 

Will  exchange  splendid  Box  of  Drawisfli^ 
xsifis.TemDlHon's  -  Bnrineeis'  Common •  rises  Bo^'J 
piston's  "MUlwrlxhtandT^ompaal  as."  U  ^^^J^jUS 
t>f«wUigs»ndDc3irns,  for  a  Mn.  Bicyels.  oa  »fP;^V^ 
dress,  8.  B.,  Post  Ofllos.  Absrkeaflg,  near  BrUfsai.  0U*«»"^ 
shire.  ^_ 

Kodel  Bn^ine-T-Biass  Horisontal  Stojn^ 
and  Boiler,  with  wps,  safety  >alv.'.  dkc.^ely  "ftSJfB! 
engineer  aU  oempleto.  BxchaaBe.-BiosT.  AsffU»  ^ 
Ormsklrk. 

MioroBOope  wanted,  "rnlxf  otj^inwii^^ 
«?in.  Bpselal  Ohallengs  BlcyUs,  ae w,  la  psrfSct  orser .  »» -n 
-The  Betrcat  Chudieigh.  ' 

lAthea.  1 8ft.  efaL,  with  <^wikM,ui&  twQJnj^ 

One  4ft.  back -geared.  18.    Both  In  good  ordsr.-tH-w^'^ 
itreet,  Beaoing.   What  m  exehaage !  J 

Dexter  Ppet  Maohine,  with  Pattens,  *'J.  ^^ 
£S  lOs.  Hxchaoge  Sin.  Slide  Best,  Biectrieal  ApMr**"^"  ^ 
— WALTxas ,  M.  Watllagton-street,  Beading.  J 

Wanted,  Photo.  Oard  Lena.5  to «5:i?^!'2 

or  BogUsh.    Bxehaage  brand-new  snpeijae  e}»»h[^_g3 
nerer  worn.  SSln  chest  measure,    also  Oo'd  Jtwtutn 
Ton ,  IS,  Caroline-Street,  Cardiff- 

Wauted.  young  Oook  Oanarlet  ««4.^!fW^ 
Cage.    Bxehaage  ten  volumes  ••  De-ign  •**^*S«iJs»<B*n 
Conjuring  Tricks,  profsssional.-Bontea,  ».  CS""""^ 
Caralff.  J 

Monntedor  nnmonnted  tfioro.  Ohjeott  ^^ 
gatherings  of  Oampylodlscnt.  OoeUtus.  lAo^.^v*''* 
nanthee   Longlpe»,dc    Uberal  exchange  gites.-"- 
Warden-place,  Kettiogham.  ^ 

**  BngUth  Mechanic,"  861  to  if «.  i«*^"U* 

871. 87*.    Ditto.  Sfl  to  90L    Whatoffbrs  ?-D.i..»>»^ 
bethxal  Oteen,  B.  1 

Locomotive.  JMb.  oyUnders.  ^^^S^^ 
wheels,  four  coupled,  naTgange.-iS,  Jaihsrtss-v*"* 
undsr-Lyne.  |M| 

Wanted,  *<  Hopkins  and  B^hft^U? -^ 

OaoAN."    Will  exchSige  "  Casscll's  f^chslcsl 
MciLwsii,  BuUder,  Klrkeudbricht^    f 

J 
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^ 


